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TEN CHUYEN PE: DAY HOAT PONG HOA HQC CUA KIM LOAI VA DAY PIEN
HOA. TANG GIAM KHOI LUQNG
PHAN A: Li THUYET
1. Day hoat dong héoa hoc cia kim loai 1a gi?
- Diy hoat dong hoa hoc cua kim loai 13 diy cac kim loai dugc sip xép theo chiéu giam dan mirc
do hoat dong hoa hoc cua chung.

- Day hoat dong hoa hoc cua kim loai.

K Ba Ca Na Mg Al Mn Zn Cr Fe Ni Sn Pb H | Cu Hg Ag Pt Au
Tan trong nudc & | - Khong tan trong nudc ¢ nhiét do - Khong tan trong nudc & nhiét do
nhi¢t do thuong thuong thuong
- Tan trong axit HCI, H2SO4 loang - Khong tan trong axit HCI,
H>SO4 loang

2.Y nghia ciia diy hoat ddng héa hoc ciia kim loai

a. Mitc d6 hoa hoc cua cac kim loai giam dan tir trai sang phai

K 14 kim loai hoat dong manh nhét va Au 1a kim loai hoat dong kém nhéat.

b. Kim loai dung truoc Mg (K, Ba, Ca, Na) phan ung duoc voi nuoc ¢ nhiét do thuong.

2 Na + 2H>O — 2NaOH + H»

Ba + 2H>O — Ba(OH), + H»

c. Kim loai dung truoc H tac dung voi dung dich axit (HCl; HxSOy lodng, ....) tao ra H>

Fe + 2HCl — FeClh + H2 1

Cu + 2HCI1 — khong phan tng (vi Cu ding sau H)

d. Kim logi khéng tan trong nudc & nhiét dp thwong ddy dwoc kim logi ditng sau né ra khéi dung
dich muoi.

Fe + CuSO4 — FeSO4 + Cu

Cu + 2AgNO3 — Cu(NOs), + 2Ag

Chu y: Khi cho Na vao dung dich CuCla thi:

+ Na phan trng v61 nudce trude: 2Na + 2H,0 — 2NaOH + H;

+ Sau do6 xdy ra phan ng: CuClz + 2NaOH — Cu(OH); + 2Ag

3. Day dién hoa caa kim loai.

Day dién hoa chuan cta kim loai 1a ddy nhimng cip oxy hoa-khir ciia kim loai duoc sip xép theo
chiéu thé dién cuc chuan cua cac cap oxi hoa-khir tang dan.

Duéi déy 1a diy dién hoa ctia mot s6 kim loai thong dung:

K*/[Ba2/ |Ca®/ [Na'/ Mg/ |AL¥/ |Zn?*/ |[Fe2*/ |Ni2*/ [Sn2/ |[Pb2*/ |H*/ ||Cu?*|F e’ Ag'/ ||Au*t/
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K |[Ba |Ca |(Na |Mg (Al |Zn |Fe |[Ni |Sn |Pb |Hx [/Cu |/ Ag |Au

Fe?*

PHAN B: BAI TAP PUQC PHAN DANG
Dang 1: Néu hién twong ciia phan ng hoa hoc, sip xép mirc @) hoat dong cina kim loai,
nhén biét chit, tach chat:
- Phuong phép: Dua vao mirc d hoat dong cua kim loai dé biét kim loai ndo tham gia phan Gng
trudec.
- Vi dy minh hoa: Hién tugng gi xay ra khi cho 1 thanh dong vao dung dich H,SO4 lodng?
Loi giai:
Déng la mot kim loai drng sau Hidro trong day hoat dong hoa hoc cua kim loai.
Pong khong phan tng véi dung dich HaSOa.
Khong c6 hién tugng gi xay ra.
- Bai tap tuong tu
Bai 1: Cho 1 vién Natri vao dung dich CuSOs, hién tuong gi xay ra?
Bai 2: C6 4 kim loai X, Y, Z, T dtng sau Mg trong ddy hoat dong héa hoc. Biét Z va T tan
trong dung dich HCl, X va Y khong tan trong dung dich HCI , Z day duoc T trong dung dich
mudi T, X ddy duoc Y trong dung dich mudi Y. Hay sip xép cac kim loai theo thir tir hoat dong
hoa hoc cua kim loai ting dan?
Bai 3: Hiy cho biét hién twong xay ra khi cho:
a) Kém vao dung dich dong sunfat
b) Pong vao dung dich bac nitrat
¢) Nhom vao dung dich dong clorua
d) K&m vao dung dich magie clorua
Viét cac phuong trinh phan Gng héa hoc néu c6
Dang 2: Bai tip vé ting giam khoi lwong:
Trwong hop 1: Kim logi phén iing véi muéi ciia kim loai yéu hon.
* Hwong gidi: - Goi x () 1a khdi lugng ctia kim loai manh.
- Lap phuong trinh hod hoc.
- Dya vao dir kién dé bai va PTHH dé tim luong kim loai tham gia.
- Tr 46 suy ra luong cac chét khac.
* Luwu y: Khi cho miéng kim loai vao dung dich mudi, Sau phan g thanh kim loai ting
hay giam:
- Néu thanh kim loai tang: m — My oaitruoc. = M

kim loai sau kim loaitang
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- Néu khdi lugng thanh kim loai giam: My, e =My ey
- Néu dé bai cho khdi luong thanh kim loai ting a% hay giam b% thi nén dat thanh kim loai ban
dau 1a m gam. Vay khoi luong thanh kim loai ting a% x m hay b% x m.
Vi du minh hoa: Nhung thanh sat c6 khdi lugng 50 gam vao 400ml dung dich CuSO4. Sau mot
thoi gian khdi lugng thanh st ting 2 gam. (Gia sir dong sinh ra déu bam vao thanh sit)
a. Xac dinh lugng Cu sinh ra.
b. Tinh néng do mol/l cua dung dich sat(Il) sunfat tao thanh. Gia st thé tich dung dich khong
thay d6i.
Loi giai:
Do sit dung trude dong trong diy hoat dong hoa hoc cua kim loai  Sat ¢ thé day dong ra khoi
dung dich mudi.
bat: nre = x mol
Phuong trinh phan tmg hoéa hoc:
Fe + CuSO4 — FeSO4 + Cu
X X x  mol
Mthanh sét ting = MCu sinh ra — MFe phan ing = 64X — 56x=2g  x=10,25
a/ Mcusinhra = 0,25.64 = 16¢g
b/ nresos = x = 0,25 mol
Cwmdresos) = 0,25 :0,4=0,625M

BAI TAP
Cau 1: Cho mét 14 dong c6 khdi lwong 13 6 gam vao dung dich AgNO;. Phan tmg xong, dem 14
kim loai ra rira nhe, 1am khé can dugc 13,6 gam. Tinh khéi lwong dong da phan tng.
Cau 2: Ngam mot miéng sit vao 320 gam dung dich CuSOs 10%. Sau khi tit ca dong bi day ra
khoi dung dich CuSO4 va bam hét vao miéng sat, thi khéi luong miéng sat tang 1én 8%. Xac dinh
khéi luong miéng sit ban dau.
Cau 3: Nhing thanh sit c6 khoi luong 50 gam vao 400ml dung dich CuSO4. Sau mét thoi gian
khéi luong thanh sat ting 4%.

a) Xac dinh luong Cu thoat ra. Gia sir dong thoat ra déu bam vao thanh sit.

b) Tinh néng d6 mol/l cia dung dich FeSO4 tao thanh. Gia st thé tich dung dich khong

thay doi.

Cau 4: Ngam mot thanh nhom vao dd FeSOas. Sau mot thoi gian, léy thanh Nhom ra rira nhe, lam
kho va can thi thay khéi lwong thanh tang 1,14g. Héi khéi lwong mudi tao thanh va khi luong

FeSO4 tham gia 1a bao nhiéu?
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Cau 5: Ngam mdt 14 Nhom trong 250ml dd AgNO3 0,24M. sau mdt thoi gian pu ngudi ta nhan
thdy khdi lwong 14 Nhom ting thém 2,97g.

a. Tinh khoi lugng nhom tham gia pu va khéi luong Bac sinh ra?

b. Tinh ndng d6 Cwm céc chit c6 trong dd sau pu. Biét thé tich dd thay d6i khong dang ké?
Céu 6: Nhing 1 14 sit c6 khéi luong 29g vao dd CuSOs. Sau khi két thic pu, 14y 14 sit ra rira nhe,
1am khé va can ning 31g. Tinh khdi lugng 14 sit tham gia phan tng va khdi luong dong tao thanh?
Céu 7: Ngdm mot 14 ddng nho trong 20ml dd AgNO;. Phan tng xong, 1dy 14 dong ra khoi dd, rira
nhe, lam kho, khoi lugng 14 dong tang thém 1,52g.

a. Xac dinh ndong 6 mol cia dd AgNO; da ding?

b. Tinh ndéng dd % cua dd thu dugc sau pu, biét dd nay co khdi lugng riéng 13 1,1g/ml. Thé

tich ctia dd sau pu thay d6i khong dang ké?
Cau 8: Ngam mot dinh sat sach trong dd CuSO4. khi CuSOs4 di pu hét, thay khéi lwong dinh sat
tang thém 0,4g.

a. Tinh sd gam sat da bi hoa tan va sé gam mudi CuSO4 da tham gia pu.

b. Khdi lugng dd CuSOs di dung trong thi nghiém trén 1a 210g, (d = 1,05g/ml). xac dinh Cy

ciia dd CuSO4 ban dau?
Cau 9: Ngam mot 14 dong vao dd AgNOs. Sau phan tng thay khéi lugng 14 dong ting thém
0,76g.

a. Viét PTPU xay ra?

b. Tinh s6 gam dong bi hoa tan?

Cau 10: Mot tim kém c6 khdi luong 50g duoc cho vao dd CuSOs. Sau khi phan tng két thuc,
dem tam kim loai ra rtra sach, 1am kho, can duoc 49,82g. hiy x4c dinh lugng CuSO4 ¢6 trong dd?
Trwong hop 2: Tang gidam khéi lwong ciia chit két tiia hay khoi lwong dung dich sau phdin
wng

a) Khi gip bai toan cho a gam mudi clorua (cta kim loai Ba, Ca, Mg) tac dung véi dung
dich cacbonat tao mudi két tua co khdi lugng b gam. Hay tim cong thirc mudi clorua.

- Muén tim cong thirc mudi clorua phai tim s6 mol (n) mubi.

Do giam khéi lwong mudi clorua = a — b 1a do thay Cl, (M = 71) bang CO3 (M = 60).

a-b
n_ .=
muoil 71—60

Xac dinh cong thirc phan tir mubi: M ——

muoi clorua

muoi

Tir d6 x4c dinh cong thic phan tir mudi.
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b) Khi gip bai toan cho m gam mudi cacbonat ciia kim loai hoa tri II tac dung véi H2SO4
lodng du thu duoc n gam mudi sunfat. Hay tim cong thirc phan tir mudi cacbonat.
Mudn tim cong thirc phan tir mudi cacbonat phai tim sé6 mol muoi.

N .= 92 - r20 (do thay mudi cacbonat (60) bang mubi sunfat (96)

Xac dinh cong thirc phan tir mubi RCO3: R+60 = M _, R

Suy ra cong thirc phan tir cua RCOs.

Vi du minh hoa: Hoa tan 20gam hdon hop hai mudi cacbonat kim loai hod tri 1 va 2 bang dung
dich HCI du thu duoc dung dich X va 4,48 lit khi (& dktc) tinh khéi lwong mudi khan thu duoc ¢
dung dich X.

Bai gidi: Goi kim loai ho4 tri 1 va 2 1an luot 13 A va B ta c6 phuong trinh phan tng sau:

A2CO3 +2HC1 > 2ACl + CO2 + H2O (1)

BCO; +2HCl -> BCl, + CO2 + H2O  (2)

S6 mol khi CO; (¢ dktc) thu duge 6 1 va 2 1a:

4,48
Neo, = m

=0,2mol

Theo (1) va (2) ta nhan thay ctr 1 mol CO; bay ra tirc 13 ¢6 1 mol mudi cacbonnat chuyén thanh
mudi Clorua va khéi luong ting thém 11 gam (gbc COs 1a 60g chuyén thanh gbc Cla c¢6 khdi
lugng 71 gam).

Vay ¢6 0,2 mol khi bay ra thi khdi lugng mudi ting 1a:

0,2.11=2,2 gam
Vay tong khéi lwong mudi Clorua khan thu duoc 1a:
MMuéi khany = 20 +2,2 = 22,2 (gam)

BAI TAP
Cau 1: Hai thanh kim loai giong nhau (déu tao boi ciing nguyén té R hoa tri IT) va c¢6 cung khoi
luong. Tha thanh thir nhat vao dung dich Cu(NOs), va thanh thi hai vao dung dich Pb(NO;). Sau
mot thoi gian, khi s6 mol 2 mudi phan tng bang nhau lay 2 thanh kim loai d6 ra khoi dung dich
thdy khdi luong thanh thir nhat giam di 0,2%, con khdi lwong thanh tht hai ting thém 28,4%.
Tim nguyén té R.
CAu 2: C6 100 ml mudi nitrat cua kim loai hoa trj II (dung dich A). Tha vao A mdt thanh Pb kim
loai, sau mot thoi gian khi luong Pb khong ddi thi 1y né ra khoi dung dich thay khéi luong cia
n6 giam di 28,6 gam. Dung dich con lai dugc tha tiép vao d6 mot thanh Fe ning 100 gam. Khi
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lugng sat khong doi nita thi 1y ra khoi dung dich, thim kho can niang 130,2 gam. Hoi cong thic
ctia mudi ban dau va ndng do mol ciia dung dich A.
Cau 3: Cho mot thanh Pb kim loai tdc dung vira da voi dung dich mudi nitrat cua kim loai hoa tri
11, sau mot thoi gian khi khéi luong thanh Pb khong doi thi 1dy ra khoi dung dich thdy khéi lwong
n6 giam di 14,3 gam. Cho thanh sit c6 khdi luong 50 gam vao dung dich sau phan Gng trén, khbi
lugng thanh st khong ddi nita thi léy ra khoi dung dich, rira sach, séy kho can nang 65,1 gam.
Tim tén kim loai hoa tri II.
CAu 4: Hoa tan mudi nitrat ciia mot kim loai hoa tri II vao nude duge 200 ml dung dich (A). Cho
vao dung dich (A) 200 ml dung dich K5POs, phan tung xay ra vira du, thu duoc két tua (B) va
dung dich (C). Khoi luong két tia (B) va khdi lugng mudi nitrat trong dung dich (A) khac nhau
3,64 gam.

a) Tim noéng do mol/l ciia dung dich (A) va (C), gia thiét thé tich dung dich thay d6i do
pha tron va thé tich két tia khong dang ké.

b) Cho dung dich NaOH (lay du) vao 100 ml dung dich (A) thu duoc két tua (D), loc lay
két tha (D) réi dem nung dén khoi luong khong ddi can duoc 2,4 gam chét ran. Xéc
dinh kim loai trong mudi nitrat.

Cau 5: Hoa tan 10gam hdn hop 2 mudi Cacbonnat kim loai hoa tri 2 va 3 bang dung dich HCI du
thu dugc dung dich A va 0,672 lit khi (dktc). Hoi ¢6 can dung dich A thu dugc bao nhiéu gam
mudi khac nhau?
Cau 6: Hoa tan 20gam hon hop hai mudi cacbonat kim loai hod tri 1 va 2 bang dung dich HCI du
thu dugc dung dich X va 4,48 lit khi (& dktc) tinh khdi lwong mubi khan thu duoc ¢ dung dich X.
Cau 7: Cho 4,15g hh bot Fe va Al tac dung voi 200ml dd CuSO4 0,525M. khudy ki hh dé pu xay
ra hoan toan. Pem loc két tia A gém hai kim loai c6 khoi luong 7,48g va dd nudce loc. Tim sb
mol cac kim loai trong hh ban dau va trong hh A?
Cau 8: Nguoi ta thyc hién TN sau day vé hh bdt Fe va Fe,0s.
- TN 1: cho mét ludng khé CO du di qua a gam hh & nhiét d6 cao, pu xong ngudi ta
thu duogc 11,2¢g Fe.
- TN 2: Ngam a gam hh trén trong dd CuSO; du, pu xong nguoi ta thu dugc chat rin
c¢6 khéi luong ting thém 0,8g.
Xac dinh tp % cac chit c6 trong hh dau?
Cau 9: Hai thanh kim loai giéng nhau (cung nguyén t6 R ho4 tri IT) va c6 cung k.1. cho thannh
th nhét vao dd Cu(NOs), va thanh thtr 2 vao dd Pb(NOs). Sau 1 thoi gian, khi s6 mol 2 mubi
bang nhau, lay hai thanh kim loai d6 ra khoi dd thay k.I thanh thr nhét giam di 0,2% con thanh
thir hai ting 28,4%. Xac dinh nguyén t6 R?
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Ciu 10: Cho 1 thanh chi kim loai td vira du v6i dd mudi nitrat cta kim loai hoa tri II, sau 1 thoi
gian khi khdi lugng thanh Chi khong d6i thi 14y ra khoi dd thay khéi luong n6 giam di 14,3g. Cho
thanh sit c6 khoi luong 50g vao dd sau pu ndi trén, sau 1 thoi gian thay khéi luong thanh sat
khong ddi thi léy ra khoi dd, rira sach, séy kho, can nang 65,1g. Tim tén kim loai hoa tri 11?7
PHAN C: BAI TAP TU CAC PE THI CHON LOQC
( Chon lgc cac bai tap tur cac dé thi HSG hoic thi chuyén)
Cau 1: (trich tir dé chon hsg tinh Bic Ninh nim hoc 2021 - 2022) Cho 39,58 gam hon hop G
gém MgCl,, NaCl va NaBr tan hoan toan vao nudc dugc dung dich X. Cho dung dich X phan
tmg voi 500ml dung dich AgNO; 1,4M thu duoc dung dich Z va 93,22 gam hén hop két tua
Y.Cho Mg du vao dung dich Z, khudy déu thay tao thanh chat ran c6 khéi luong ting so v6i kim
loai Mg ban dau 14 9,6 gam. Biét cac phan tng xay ra hoan toan.
a) Viét phuong trinh hoa hoc xay ra.
b) Tinh % khéi lugng cta cac mudi trong hdn hop G.
Huoéng dén giai
Theo dé bai: Cho dung dich X phan tng v&i dung dich AgNOs thu duoc dung dich Z. Cho Mg du
vao dung dich Z, khudy déu thdy tao thanh chit ran c6 khdi luong ting so véi kim loai Mg ban
dau —X phan tng hét, dung dich AgNO; du.
a. Phuong trinh hoa hoc:
MgCl, + 2AgNO3 — Mg(NO3), + 2AgCl (1)
X 2x 2x  /mol
NaCl + AgNOs; — NaNO; + AgCl (2)
y y y  /mol
NaBr + AgNO3 — NaNOs+ AgBr (3)
z z z /mol
Mg +2AgNO3; — Mg(NOs), + 2Ag (4)
a 2a 2a /mol
b. Goi sb mol cua MgCls, NaCl, NaBr trong hon hop G 1an luot 13 x, y, z mol
-Theo (4) Am=(108.2a—24a) = 9,6 — a = 0,05
-Khéi luong G — 95x + 58,5y +103z = 39,58
-Mol AgNOs; phan tng—2x+y+z = 0,7— 0,05.2
Khéi lugng két tia — 143,5.2x + 143,5y + 188z = 93,22
Gidih¢ c6x=0,12;y=0,2;z=0,16
% Myyyer, = 28,80%; Yomy, = 29,56%; Y%om,,, =41,64%
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Cau 2: (trich tir dé chon hsg tinh Binh Pinh niim hoc 2021 - 2022 ) Cho 15,6 gam hdn hop
gom kim loai M (hoa tri 2) va Al (co ti 1é mol tuong ng 14 1:2) vao binh dung 13,44 lit khi Cl,
(dktc), sau khi cac phan mg hoan toan thu duwoc hon hop chat ran X. Cho X tan hetestrong dung
dich HCI (du) thu duogc 4,48 lit khi H» (dktc) thoat ra.

a) Xac dinh kim loai M.

b) Mat khac, hoa tan hoan toan 0,1 mol M va 0,2 mol Al vao dung dich HNO3 loang du,
sau phan tng khéi luong dung dich ting thém 7,8 gam. Tinh s6 mol HNOs da tham gia phan tng.

Huoéng dén giai

nCl :O,6m01
a) Ta co: ’
nHz :O,szI
n :amol
bat ¢ ™
nAl :2amol
CK:M ——> M*2 + 2e C.OXH: Cl, + 2e ——2CI
a 2.3 06 1,2
Al— > AI¥® + 3e 2H*+2e——H>
2.a 6.a 0,4 0,2

Baotoane,taco:2a+6a=1,2+0,4—>a=0,2

Vay: my = 0,2.M + 0,4. 27 = 15,62 —M = 24 (Mg)

b)

e Khéi lwgng hon hop kim loai phdn rng 13 : 0,1. 24 +0,2. 27= 7,8g

e Ta thay d6 tang khdi lwgng cla dung dich bang khdi lwgng clia hdn hop kim loai phan (ng, suy
ra phan &ng khong sinh ra chat khi ma sdn phdm khir [a NH4NOs.

4Mg +10HNO, —> 4Mg(NO,), + NH,NO, +3H,0

8Al+30HNO, ——>8AI(NO,), +3NH,NO, +9H,0

.10 30 10 30 .
Ta co: npy, =7 et M :Z.O,1+§.O,2:1 :

Céu 3: (trich tir dé chon hsg tp Pa Niing nim hoc 2021 - 2022 ) Néu hién tuong, viét phuong
trinh hoa hoc xay ra khi:

a) Suc tir tir dén du khi CO2 vao dung dich nuéc voi trong.

b) Cho mdt lwgng nhé kim loai Na vao dung dich CuSOs.

Ciau 4: (trich tir dé chon hsg tinh Gia Lai nim hoc 2021 - 2022 ) Néu hién tuong va viét cac

phuong trinh phan (ing trong cac truong hop sau:
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a. Cho dung dich NaOH du vao dung dich FeCl,. Sau d6 1y két taa thu duoc dé 1au trong khong
Kkhi.
b. Cho Ba vao dung dich Na>CO:s.
c. Cho tir tir dung dich HCI dén du vao dung dich KOH lodng c6 chira mot luong nhé dung dich
phenolphtalein.
Cau 5: (trich tir dé chon hsg tinh Ha Nam niim hoc 2021 - 2022) Néu hién tuong xay ra trong
mdi trudng hop sau va giai thich bang phuong phap hoa hoc.
a) Cho Ba vao dung dich (NH4)>SO4
b) Cho tir tir dung dich HCI dén du vao dung dich chtra NaAlO, va NaOH.
Cau 6: (trich tir dé chon hsg tinh Hai Dwong nim hoc 2021 - 2022) Néu hién tuong, viét cac
phuong trinh phan (ing xay ra trong cac thi nghiém sau
a/ Thém tir tir dén du dung dich NaOH vao dung dich gom HCI va AICls.
b/ Cho dung dich HCI tur tir t61 du vao dung dich Na>COs.
¢/ Cho mau Na vao dung dich CuSOs.
d/ Suc khi SO, tir tir dén du vao dung dich Ba(OH)s. .
Cau 7: (trich tir dé chon hsg tinh Hoa Binh nim hoc 2021 - 2022) Néu hién tuwong va viét
phuong trinh hoé hoc (néu c6) cho mdi thi nghiém sau:
a. Cho dinh sit vao dung dich Cu(NO)..
b. Nho tir tir dung dich HCI dén du vao dung dich NaOH loang c6 pha mét luong nho
phenolphtalein.
c. Dung x6, chdu nhom dé dung nudc voi.
d. Hoa tan Fe bang dung dich HCI sau d6 thém dung dich KOH du vao va dé ngoai khong
Kkhi.
Cau 8: (trich tir @ chon hsg tinh LAm Pong nim hoc 2021 - 2022) Dung dich D chira hai
mudi AgNO3 1,0M va Cu(NO3)2 aM. Cho 500 ml dung dich D tac dung v6i 24,05 gam hon hop A
g6m KI va KCI thu duoc 37,85 gam két tia va dung dich E. Ngdm mot thanh Zn vao dung dich E,
sau khi phan tmg két thac 1dy thanh Zn ra, rira sach can than va can lai thiy khdi lugng thanh Zn
tang lén 22,15 gam.
a) Tinh thanh phan % vé khdi lugng ctia hai mudi KI va KCI trong hon hop A.
b) Tinh ndng d6 Cm cua Cu(NO3), trong dung dich D.
Cau 9: (trich tir d¢ chon hsg tinh Lang Son nim hoc 2021 - 2022) Viét phuong trinh hoa hoc
clia cac phan tng xay ra (néu cd) trong cac thi nghiém sau:
a) Cho Fe304 vao dung dich H>SO4 loang.
b) Bét chay ancol etylic.
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¢) Suc khi H»S vao dung dich Pb(NO3)s.
d) Cho kim loai Ba vao dung dich CuSOa.
e) Cho Na;SOs vao dung dich chira KMnO4 va NaHSOs.
Cau 10: (trich tir @& chon hsg tinh Quang Binh nim hoc 2021 - 2022) Néu hién tuong va viét
phuong trinh hda hoc cua cac phan img xay ra khi:

a. Cho dinh sit vao dung dich CuSOs4,

b. Cho dung dich c6 chita a mol NaOH vao dung dich c6 chira a mol Ba(HCO3)..

c. Cho rat tir tir dén du dung dich HNOs vao dung dich KoCO;,

d. Suc khi SO vao dung dich thudc tim (KMnOs).

e. Cho bot MnO: vao dung dich HCI dic, dun ndng.

f. Suc khi etilen dén du vao dung dich brom.

g. Suc khi axetilen vao dung dich AgNO3/NHs.

h. Chiéu sang vao binh ciu thuy tinh duoc nut kin c6 chira hén hgp gom CH, va Cla (ti 18
mol 1:1), sau d6 cho mau quy tim 4m vao binh cau.
Cau 11: (trich tir @ chon hsg tinh Vinh Phiic nim hoc 2017 - 2018)Cho mot kim loai A tac
dung v6i dung dich cia mot mudi B (dung moi 1a nudce). Hay tim mot kim loai A, mot mubi B phu
hop véi mdi thi nghiém c6 hién twong nhu sau:
a) Kim loai mé1 bam 1én kim loai A.
b) Dung dich d6i mau tir vang sang xanh lam.
¢) Co bot khi va két tua keo trfmg, sau d6 két tua tan dan dén hét.
d) C6 bot khi va két tia mau trang 1an két tia mau xanh lo.
Viét phuong trinh cac phan (mg hoa hoc xay ra.
Cau 12: (trich tir dé dy tuyén hsg huyén Ngoc Lic - tinh Thanh Ho4 nim hoc 2018 -
2019)Cho 80 gam bdt Cu vao 200 gam dung dich AgNOs3, sau mot thoi gian phan ung dem loc
thu duoc dung dich A va 95,2 gam chit ran B. Cho tiép 80 gam bot Pb vao dung dich A, phan
g xong dem loc thi thu dugc dung dich D chi chita mot mudi duy nhat va 67,05 gam chét ran E.
Cho 40 gam b0t kim loai R(c6 hoéa tri IT) vao 1/10 dung dich D, sau phan rng hoan toan dem loc
thi tach dugc 44,575 gam chit rin F. Tinh néng dd mol cia dung dich AgNOs va xac dinh kim
loai R.
Cau 13: (trich tir dé hsg huyén Thanh Oai nidm hoc 2015 - 2016)Cho 6,85 gam kim loai hoa tri
IT vao dung dich mudi sunfat ctia kim loai hoa trj II khac (1ay du) thu duwoc khi A va 14,55 gam
két tna B. Loc lay két tia B dem nung t6i khdi luong khong ddi, thu duge chit rin C. Pem chat
rin C hoa tan trong dung dich HCI du thi chat ran chi tan 1 phan, phan con lai khong tan c6 khéi
lugng la
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11,65 gam. Hay x4c dinh nguyén tir khéi cta 2 kim loai va goi tén.
Cau 14: (trich tir dé giao lwu hsg cip tinh nim hoc 2018 - 2019)Néu va giai thich hién tuong
trong céc thi nghiém sau, viét phuong trinh hoa hoc xay ra (néu co):

1. Hoa tan mot mau dat dén vao dung dich phenolphtalein.

2. Nho gidm an 1én dé voi.

3. Cho médt mau natri vao cdn 90°.

4. Quét mot 16p dung dich iot 1én bé mat mot 1at chudi xanh.

Céu 15: (trich tir dé thi chuyén vao 10 tinh Can Tho nim hoc 2012 - 2013) Néu hién tugng, viét cac
phuong trinh hoa hoc xay ra trong céac thi nghiém sau:

- Cho Na vao dung dich CuSOs.

- Cho tir tir dén du dung dich KOH vao dung dich AICI.

- Cho bdt Cu vao dung dich FeCls.

- Cho rat tir tir d&én du dung dich HCI vao dung dich K,COs va khuay déu.
Cau 16: (trich tir @@ thi hsg tinh Viing Tau nim hoc 2007 - 2008) Mot thanh kim loai R dugc
ngam trong dung dich CuSOs. Sau khi phan g két thiic, thanh kim loai ¢6 khdi lugng nhe bt di
s0 v6i ban dau. Ciing thanh kim loai R nhu vdy, sau khi ngdm trong dung dich AgNO; , két thuc
phan tng thi khdi lugng thanh kim loai bay gid lai ning thém so voi ban dau. Cho biét: R ¢ hoa
tri II; tit ca kim loai sinh ra déu bam vao thanh R; phan khéi luong ning thém gap 75,5 lan phan
khéi luong nhe bét di; sé mol kim loai bam vao thanh R trong hai thi nghiém trén déu bang nhau.

1) Xac dinh kim loai R.

2) Néu thanh R dem thi nghiém c6 khéi lugng 20g ; dung dich CuSO; c6 thé tich 125 ml
va néng do 0,8M thi trong thi nghiém voi dung dich AgNO3, thanh kim loai ting bao
nhiéu phan trim vé khéi luong ? Thé tich dung dich AgNOs; 0,4M can dung 13 bao
nhiéu ml ?

Cau 17: (trich tir dé thi chuyén 10 tinh Vinh Phiic nim hoc 2017 - 2018) Tién hanh thi
nghiém sau:

- Thi nghiém 1: cho 1,74 gam MnO: tdc dung véi HCI dac, du, dun nong thu duge khi A mau
vang luc.

- Thi nghiém 2: cho mot luong sét vao dung dich HoSO4 lodng dén khi khdi lugng dung dich ting
167,4 gam thi thu dugc mot luwgng khi B.

- Thi nghiém 3: thém 3 gam MnO: vao 197 gam hén hgp KCl1 va KCIO; thu duoc hon hop X.
Tron ki va dun néng hdn hop X dén khi phan Gng xay ra hoan toan thi thu duoc chat rin nang 152
gam va mot luong khi D.

- Thi nghiém 4: Nap toan bd luong khi A, khi B va khi D thu dugc & cac thi nghiém trén vao mot
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binh kin, nang nhiét d6 cao dé thuc hién hoan toan cac phan tng roi dua nhiét d6 vé 25°C thu
dugc dung dich Y chi chira mot chét tan duy nhat.
Viét cac phuong trinh héa hoc xay ra va tinh nong d6 % ciia chat tan co trong dung dich Y.
Cau 18: (trich tir dé thi chuyén 10 Cao Nguyén nim hoc 2010 - 2011)Néu hién tuong xay
ra va viét phuong trinh phan tng (néu c6) khi:
a. Tha kim loai Na vao dung dich CuSOs.
b. Nhung chiéc dinh sit vao dung dich CuSOs,
c. Suc tir tir dén du dung dich HCI vao dung dich NaAlO:.
Cau 19: (trich tir dé thi chuyén 10 Pik Lik nim hoc 2010 - 2011) Néu hién tuong va viét
phuong trinh héa hoc xay ra(néu c6)khi tién hanh cac thi nghiém sau:
a. cho mau kim loai Na vao dung dich CuCl..
b. cho mau d4 véi vao dung dich KHSO4
¢. cho tir tir dung dich NaOH dén du vao dung dich AICI;
d. cho canxicacbua vao nuéc
e. dun nodng tinh bot trong dung dich axit H>SO4 loang, thu dugc dung dich X. Cho X vao
dung dich
AgNO; trong NH3 du, dun nong nhe.
g.cho 1ong tring trimg vao ruou etylic.
Céau 20: (trich tir dé thi chon hsg truomg THCS Nguyén Khuyén nim hoc 2020 - 2021)
1) Cho 12 gam hdn hop A gém Fe va kim loai M (hoa tri II khong d6i) vao dung dich HC1 du thu
dugc 2,24 lit khi H» (dktc). Mat khac khi cho 12 gam hon hop A ¢ trén tac dung hét véi khi Cl, &
nhiét do cao thi thdy luong Cl, phan tng t6i da 1a 5,6 lit (dktc). Biét rang cac phan ung xay ra
hoan toan. Xac dinh kim loai M.
2) Hoa tan m gam mot oxit sat FexOy vao trong dung dich H2SO4 dic néng du thi thu dwoc khi
SO, duy nhét. Mit khac, néu khtr hoan toan m gam oxit sat trén bang khi Ha, hoa tan luong sét
sinh ra trong dung dich HSO4 dic nong (du) thu dugc luong SO» gip 9 lan lugng SO, & thi
nghiém trén.
a. Viét cac phuong trinh phan tng xay ra.

b. Xac dinh cong thirc hda hoc cua oxit sat.

CHUYEN DE: IRON (SAT) VA HOP CHAT CUA IRON. HOP KIM CUA IRON
PHAN A: LI THUYET
I- VITRI VA CAU TAO
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- Vi tri : Sat 1a nguyén t6 kim loai chuyén tiép, thuéc nhom VIIIB, chu ki 4, s6 hiéu nguyén tir
1a 26.

- Cdu hinh electron nguyén tir - 1s*2s%2p°3s2 3p° 3d® 4s? ; hodc viét gon 1a [Ar] 3d° 4s2.

- Céu hinh electron cua ion Fe* : [Ar] 3d°

- Céu hinh electron cta ion Fe3* : [Ar] 3d°

- 86 oxi héa : Trong cac hop chét, sit co cac sb oxi hoa la +2, +3.

o Cdu tao don chat : Tuy thudc vao nhiét, kim loai Fe co thé ton tai & mang tinh thé 1ap phuong
tam khoi (Fey) hogc 1ap phuong tam dién (Fe,)

e Nang luong ion hoa : 11 =760 (KJ/mol) ; I, = 1560 (KJ/mol) ; I3 = 2960 (KJ/mol).

® Bdn kinh nguyén tur va ion : Re) = 0,162 (nm) ; Rge2+y = 0,076 (nm) ; Rge3+y = 0,064 (nm).

-0,036V ; E? =+0,77V.

o Thé dién cuc chudn : ES =-0,44V ; E?F (Fe3* /Fe2*)

(Fe>*/Fe) — e3*/Fe)
II - TRANG THAI TU NHIEN

Sét chiém khoang 5% khéi luong vo Trai Pat, ding hang tht hai trong cic kim loai (sau
nhom). Trong tu nhién, sit ton tai chil yéu ¢ dang hop chét trong cac loai quing, sit tu do chi tim
thdy trong cac manh thién thach.

Quing sit quan trong 1 : quing hematit d6 (Fe;Os; khan), quing hematit nau
(Fe203.nH;0), quing manhetit (Fe;04), quing xiderit (FeCOs), quing pirit sit (FeS:).
III - TINH CHAT VAT Li

Sét 1a kim loai mau tréng hoi xam, déo, dé rén, nong chay & nhiét do 1540°C, co khoi luong
riéng 7,9 g/cm’. Sét co tinh dan dién, dan nhiét tot, dic biét c6 tinh nhiém t.
IV — TINH CHAT HOA HQC

Sit 1a kim loai ¢6 tinh khir trung binh. Khi tic dung véi chit oxi héa yéu Fe bi oxi hoa

thanh Fe*, véi chit oxi h6a manh Fe bj oxi héa thanh Fe**.

Fe Fer™ + 2e
Fe Fe’t + 3e
1. Tac dung véi phi kim

- Sat khir nhiéu phi kim thanh ion 4m, trong khi d6 Fe bi oxi hoa thanh Fe?* hodc Fe?".
Thi dy : Fe + S —“ > FeS (xam den)
3Fe + 20 —“— Fe;O04 (ndu den) FeO.Fe:03

2Fe + 3Cl. —“— 2FeCl; (niu dé)
2. Tac dung vaéi acid

a) Vai acid HCl, H2SO4 loang
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Fe khtr dé dang ion H* trong acid HCI, H»SO4 loang thanh khi Ha, d6ng thoi Fe bi oxi hoa thanh
Fe?*.
Fe + 2H" —— Fe*" + Hat
Fe + HSO4 —— FeSO4 + Ht
b) Véi acid HNO3, H,SO4 dac
e Sit bi thu dong hoa trong acid HNOs3 dac, ngudi va H>SO4 dac, ngudi.
e Vi acid HNO; lodang, HNO; ddc nong va H,SO4 ddc nong, Fe bi oxi hoa manh thanh Fe’*,
2Fe + 6H,SO4(dic) —“— Fex(SO4); + 38021 + 6H,0
Fe + 6HNO;(dic) —“— Fe(NOs3); + 3NO»t + 3H,0
Fe + 4HNOs; (loding) ——— Fe(NOs); + NOt + 2H,O
3. Tac dung véi nude
- O nhiét dd cao, sit khir duwoc hoi nude :
3Fe + 4H,0 —=TC 5 TFe304 + 4Hat

Fe + H,0 —7¢5 FeO + Hat
4. Tac dung véi dung dich mudi
- Sat khtr duoc nhirng ion cua kim loai yéu hon trong dung dich mudi thanh kim loai tu do.
Fe + CuSOs ——> FeSOs + Cul
Fe + 3AgNOs3(du) —— Fe(NOs3); + 3Ag!
BAI 2: HQP CHAT CUA SAT
I - HQP CHAT SAT (II)
- Trong cac phan mg héa hoc, ion Fe** dé& nhudng 1 electron dé tré thanh ion Fe’* :
Fe?* —— Fe** + e
Nhu vay, tinh chat hoéa hoc dic trung ciia hop chit sat (II) 1a tinh khik.
1. Sit (II) oxide, FeO
- FeO 1a chét rin, mau den, khong tan trong nudc va khong co trong tu nhién.

- FeO 1a oxide bazo, tac dung véi acid HC1, HSOs,... tao ra mudi Fe?".

Thi du : FeO + 2HCI —— FeCl, + H;O
- FeO c6 tinh khi, tic dung véi chat oxi hoa nhu acid HNOs, HaSO4 dic,... tao thanh mudi
Fe**.
Thidy : 2FeO + 4H>SO4 (déc) — Fex(SO4); + SOzt + 4H,0

3FeO + 10HNO; (lodng) —~— 3Fe(NOs3); + NOt + 5H,O
- FeO co tinh oxi hoa, tac dung voi chat khir manh nhu Al, CO, Ha,... tao thanh Fe.
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Thi dy : FeO + Ho —— Fe + H»0
- Piéu ché : Nhiét phan Fe(OH),, khir Fe;Os, dung Fe khir H,O ¢ t° > 570°C,...

Thi dy : Fe(OH), —“—» FeO + H0
Fe03 + CO —%C 5 2Fe0 + CO;
2. Sit (II) hydroxide, Fe(OH);
- Fe(OH), 1a chat ran, mau trang xanh, khong tan trong nudc. Trong khong khi am, Fe(OH), dé
bi oxi hoa trong thanh Fe(OH); mau nau do.
4Fe(OH), + O, + 2H,O ——> 4Fe(OH)s
- Fe(OH): 13 hydroxide kém bén, d& bi phan hity béi nhiét.
- Nhiét phan Fe(OH), khong c6 khong khi (khong c6 02) : Fe(OH), —— FeO + H,O
- Nhiét phan Fe(OH), trong khong khi (c6 O2) :  4Fe(OH), + O, — 5 2Fe;0; + 4H20
- Fe(OH): 1a mgt bazo, tic dung véi acid HCI, HoSO4 loang,... tao ra mudi Fe?".
Thi du : Fe(OH); + H»SO4 (loang) —— FeSO4 + 2H>0
- Fe(OH); c6 tinh khir, tac dung voi chat oxi hoa nhu acid HNOs, H,SO4 dic,... tao thanh mudi
Fe’'.
Thi du : 2Fe(OH); + 4H,SO4 (dic) —— Fex(SO4); + SOt + 6H0

3Fe(OH), + 10HNO; (loing) —~— 3Fe(NOs3); + NOt + 8H,O
- Piéu ché Fe(OH), bang cach cho mudi sat (II) tic dung v6i dung dich bazo trong diéu kién
khong c6 khong khi.
Thi du : FeCl, + 2NaOH ——> Fe(OH).l + 2NaCl
3. Mudi sat (II)
- Pa s6 mubi sat (II) tan trong nudc, khi két tinh thuong & dang ngdm nudc nhu FeSO4.7H,0,
FeCl,.4H,0.,...
- Mudi sit (II) ¢6 tinh khik, bi cac chit oxi hoa manh oxi hoa thanh mudi sat (I11).
Thidu : 2FeCl; + Cl; ——> 2FeCl3
(dd mau luc nhat) (dd mau vang ndu)
10FeSO4 + 2KMnO4 + 8H2SO4 —— 5Fex(S04); + KoSO4 + 2MnSO4 + 8H20
(dd mau tim hong) (dd mau vang ndu)
- Piéu ché mubi sit (II) bang cach cho Fe hodc cac hop chat sit (I) nhu FeO Fe(OH),... tac
dung v&i acid HCI, H2SO4 lodng (khong c6 khong khi). Dung dich muébi sat (II) thu duoc c6 mau
luc nhat.

4. Ung dung ciia hop chat sat (I)
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Mubi FeSO, dugc dung lam chéat diét sau bo c6 hai cho thuc vat, pha ché son, muc va ding
trong ki nghé nhudm vai.
I1 - HOP CHAT SAT (I1I)
- Trong céac phan ung hda hoc, tuy thudc vao chat khir manh hay yéu, ion Fe** ¢6 kha nang nhan
1 hoac 3 electron :
Fe?* + le —— Fe?**
Fe** + 3e —— Fe
- Nhu vy, tinh chit héa hoc diic trung ciia hop chit sit (III) 1a tinh oxi hoa.
1. Sit (I1I) oxide, Fe;Os3
- Fe20s 1a chat rdn, mau do nau, khong tan trong nudc.
- Fe;03 la oxide bazo, tan trong cac dung dich acid manh nhu HCI, HoSO4, HNOs3,... tao ra
mudi Fe3",
Thidu : Fe;O3 + 6HNOs; —— 2Fe(NOs); + 3H:0
- Fe203 c6 tinh oxi héa, tic dung véi chat khtr nhu Al, C, CO, Ha,... & nhiét do cao.
Thi duy : Fe0; + 2A1 —— ALO; + Fe

Fex0; + 3CO —~— 2Fe + 3CO;
- Piéu ché Fe;0s bing cach nhiét phan Fe(OH); ¢ nhiét d6 cao.
2Fe(OH); —“— Fe:03 + 3H0
2. Sit (III) hydroxide, Fe(OH);
- Fe(OH); 1a chat ran, mau nau do, khong tan trong nudc.
- Fe(OH); 1a mot bazo, dé tan trong cac dung dich acid nhu HCI, H2SO4, HNO:s,... tao ra mubi

Fe3+

Thi du : 2Fe(OH); + 3H2SOs ——> Fex(S04)3 + 3H20
- Piéu ché Fe(OH); bang cach cho muébi sat (II1) tac dung v6i dung dich bazo.
Thidu : FeCl; + 3NaOH —— Fe(OH); + 3NaCl
3. Mudi sit (I1I)

- Pa s6 mudi sat (III) tan trong nuoc, khi két tinh thuong & dang ngdm nudc nhu
Fex(S04)3.9H20, FeCls.6H-0,...
- Mubi sit (I1I) c¢6 oxi héa, d& bi khir thanh mudi st (II).
Thidu : Fe + 2FeCls —— 3FeClL
(dd mau vang) (dd mau xanh nhat)
Cu + 2FeClz; —— CuCl; + 2FeCly

Tailieuthi.net Trang 16



Tailieuthi.net

(dd mau vang) (dd mau xanh)
2FeClzs + 2KI ——> 2FeCl; + 2KCl + I,

- Piéu ché : Cho Fe tac dung véi cac chit oxi hoa manh nhu Cly, HNO3s, H2SOy4 dic,... hodc cac
hop chét sat (II1) tac dung voi acid HCI, HSO4 lodng,... Dung dich mubi sat (IIT) thu dugc co
mau vang nau.

- Nhan biét mubi sat (IIT) nho tac dung véi dung dich mudi kali hodc mubi amoni sunfoxianua
(KSCN, NH4SCN) dé tao mudi sat (IIT) sunfoxianua mau d6 mau:
FeCl;+ 3KSCN Fe(SCN); + 3KCl
Doi voi Fe?™ va Fe?* thi c6 thé nhan biét qua phirc cyanide:
Fe?" + 6CN- - [Fe(CN)e]* —  Fe4[Fe(CN)¢]s
Feroxianua xanh Prusse
Fe’* + 6CN- — [Fe(CN)s]* —  Fe3[Fe(CN)s)2
Feroxianua xanh Turn bull
4. Ung dung ciia hop chat sat (III)
Mudi FeCl; duoc dung lam chét xtc tac trong mot s6 phan tng hitu co. Fex(SO4); c6 trong phén

sat-amoni (NH4)2S04.Fea(S04)3.24H,0. Fe 03 duoc dung dé pha ché son chdng gi

BAI 3: SAN XUAT GANG - THEP
I. SAN XUAT GANG
1. Nguyén li¢u
Quing sat (khong chira hodc chira rat it S, P), chat chay
2. Nguyén tic
Dung CO dé khir dan dan Fe,Os thanh Fe

:3 +CO 2 +CO :2 +CO
Fe:0;——>FesO,——FeO—5—Fe

3. Cac phan wng xay ra trong qua trinh sian xuit gang
- Phan tng tao chat khir CO
C+0; —=> CO;
CO+C —> 2CO
- Phan trén than 16 & 400°C dén 1200°C
3Fe;03 + CO —2>2Fe304 + CO2
- Phan giita ctia than 10 nhiét d6 (500°C - 600°C)
Fe;04 + CO —2— 3FeO + CO;
- Phan duéi than 10 nhiét do (700 - 800°C)
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FeO + CO —*— Fe + CO2
- Sat chay qua C xubng dudi thu duoc san pham gang long & 1200°C va xay ra cac phan tng phu:
3Fe+C —> FesC
3Fe +2CO —— Fe3C + CO,
(xementit)
- Ngoai ra con thu dugc xi tir cac phan ung phu sau:
CaCO3; —— CaO+C02
CaO + SiOgcay —=—  CaSiOs i)
Va khi 10 cao gff)m CO, Hz, CHa, .... dung Iam nhién li€u.
II. SAN XUAT THEP
1. Nguyén li¢u
Gang trang, gang xam, sit phé liéu
Khong khi hodc oxi
Nhién li¢u: ddu madut hogc khi dot
Chét chay: canxi oxide
2. Nguyén tic
Oxi hoa céc tap chét trong gang (Si, Mn, S, P, C) thanh oxide nham lam giam ham lugng
cua chuing trong thép.
3. Nhirng phan &rng héa hoc xay ra
a. Phan ung tao thép
- Oxi khong khi s& oxi hoa cac tap chét trong gang
Trude hét Si + 0, —2— SiO,
2Mn + O —— 2MnO
- Tiép dén C bj oxi hoa thanh CO (1.200°C)
2C+0; —— 2CO
-Saudo S + O, —— SO,
4P + 502 —“— 2P;0s
- Mot phﬁn Fe bi oxi hoa
2Fe + O —— 2FeO
- Sau khi cho thém lugng gang giau Mangan Mn la chat khir manh hon Fe s& khir ion sét trong
FeO thanh sit.
FeO + Mn —*— Fe + MnO

b. Phan wng tao xi
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- O nhiét d6 cao SiO», P20s tac dung véi CaO tao xi dé nong chay, c6 ti khdi nho noi trén thép.
3Ca0 + P,05 —2— Ca3(POs4)
CaO + 810, —*— CaSiO;
Ngay nay c6 mdt s6 phwong phap luyén thép chii yéu sau day:
1.Phwong phap Bessemer: Thoi khong khi vao trong gang 1ong dé dét chay cac tap chét trong

gang:
2Mn + O, — 2MnO
Si+ O — SiO2
C+0, —> CO2
2Fe + O2 — 2FeO
FeO + Si0O» — FeSiO3
MnO + SiO; — MnSi©s3  xi

* Pic diem:
- X4y ra nhanh (15 — 20 phut), khéng cho phép diéu chinh duoc thanh phan caa thép.
- Khoéng loai bé duoc P, S do d6 khong luyén dugc thép néu gang co chira nhiing tap chat do.
2. Phuwong phap Bessemer cai tién:
a) Phwong phdp Thomas: Lot bang gach chira MgO va CaO dé loai bo P:
4P + 50, —*—  2P;0s
P05 +3Ca0 —“— Ca3(POs):
* Pic diém: Cho phép loai dugc P nhung khong loai dugc luu huynh.
b) Phuong phap thdi Oxi: thay khong khi bang O2 tinh khiét c6 ap suit cao (khoang 10atm) dé
oxi hoa hoan toan céc tap chat. Pay la phuong phap hién dai nhét hién nay.
* Pic diém:
- Nang cao chét luong va ching loai thép
- Dung dugc quing sat va sat thép gi dé 1am phdi lidu
- Khi O3 ¢6 toc d6 16n xuyén qua phé liéu nong chay va oxi hoa cac tap chat mot cach nhanh
chong. Nhiét luong toa ra trong phan tng oxi hoa giit cho phéi liéu trong 10 ludn & thé long.
- Cong suat t6i uu.
3. Phwong phdp Martin: chat oxi hoa 1a oxi khong khi va ca sat oxide clia quing sat.
* Pic diém: - tén nhién liéu dé dot 1o
- Xay ra cham (6 — 8h) nén kiém soat dugc chat lwong thép theo ¥ mudn.
4. Phwong phdp hé quang dién: nhd nhiét do trong 10 dién cao (> 3000°C) nén c6 thé luyén dugc

cac loai thép dac biét chtra nhitng kim loai kh6 nong chay nhu Mo, W, ...
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PHAN B: BAI TAP PUQC PHAN DANG
DANG 1: GIAI TOAN BANG PHUONG PHAP BAO TOAN NGUYEN TO.

2 PINH LUAT BAO TOAN NGUYEN TO

Z nnguye&’&tob@%%ﬁ’pﬁ% = Z r]nguyen to@au pis
2 Céch tinh s6 mol nguyén t6 trong hop chat va nguoc lai:

- Néu ta c6 hop chat AxBy = n, tongAB, X.nAxBy ; I’IBtmngAxBy = y.nAxBy

n
. . . = _A
- Néu ta c6 s0 mol nguyén to A trong AxBy = n AB, X

n .,
H

N |-

2 Néu ta c¢6 hdn hop céc oxide tac dung voi HC1/ HaSO4 thi: n =

O trong oxit

O* + 2H" —» H20

Cau 1: Hoa tan hét hdn hop gdm 6,96g Fe;Os ; 1,6g Fe0s ; 1,02g ALOs vao Vml dung dich

chua HC1 0,5M va H>SO4 0,25M. Gid tri cua V la bao nhiéu?
Huéng din giai

nxcl = 0,5V mol; nu2so4 = 0,25V = nH"trong 2 acid = 0,5V + 2.0,25V =V mol

Fes0s + 8H" — Fe?™ + 2Fe*" + 4H,0

0,03-------- 0,24

Fe:O3 + 6H' — 2Fe’" + 3H20

0,01------- 0,06

AlLOs + 6H' — 2A1" + 3H20

0,01------- 0,06

= ng' =0,24+ 0,06 + 0,06 =0,36 mol =V = V =360 ml

Céu 2: Hoa tan hét 18g hdn hop gdm Fe;O4 va FeoOs vao Vml dung dich chira HCI 0,5M va

H>S04 0,25M. Khbi lwong mudi khan trong dd 1a 21,375g. Gia tri ciia V 13 bao nhiéu?
Huéng din giai

nucl = 0,5V mol; nu2sos = 0,25V mol;
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BTNT H: numci + num2so4 = namzo — Nucl + 2.0H2504 = 2.0120 — 0,5V + 2.0,25V = 2.nm20
— nm20 = 0,5V mol
BTKL: mphoxide + Mhh acid = Mph mudi khan + Mo = 18 + 0,5V.36,5 +0,25V.98 = 21,375 +
0,5V.18
= V =0,1=100ml
Cau 3: Dé hoa tan hét 5,24¢ hdn hop Fe;04; Fe,03; FeO can ding 160ml dd HCI 0,5M. Néu khir
hoan toan 5,24g hon hop trén bfmg khi H» ¢ nhiét d6 cao thi thu duoc khoi luong Fe 1a bao nhiéu?
Huéng din giai
npcl = Cvm.V=0,5.0,16 = 0,08 mol
Fe;O4; Fe203; FeO + 160ml dd HCI 0,5M — FeClz + FeClz + H2O
BTNT H: numnct = numz20 = nuct = 2.n120 = nmzo = nucr/2 = 0,08/2 = 0,04 mol
BTNT O: 10 trong hh oxide = No/m20 = nx20 = 0,04 mol = Mo trong hh oxide = 0,04.16 = 0,64 gam
=> MFe = Mhh oxide sit — MO trong hh oxide = 3,24 — 0,64 = 4,6g
Cau 4: Cho 7,68 gam hdn hop gém FeO, Fe;04, Fe,0; tac dung vira hét vai 260 ml HC1 1M thu
duoc dung dich X. Cho X phéan tng véi dung dich NaOH du thu duogc két tia Y. Nung Y ngoai
khong khi dén khéi luong khong d6i thu duoc dén khdi lwong khong doi duoc m(g) chét ran.
Tinh m.
Huéng din giai
nuc = 0,26.1 = 0,26 mol = ny* FeCly + 2NaOH — Fe(OH)2d + 2NaCl; Fe(OH); —t'— Fe,O; +
H>O
O% wonghhoxide + 2H* — Hy0 FeCl; + 3NaOH — Fe(OH)s{ + 3NaCl 2Fe(OH); + O, —'—
Fe.O3 + H,O
0,13 0,26 —> MO trong hh oxide = 0,13.16 = 2,08¢g
=> MFe trong hh oxide = Mhh oxide — MO trong oxide = 7,68 — 2,08 = 5,6 € = NFe trong hh oxide = 5,6/56 = 0,1 mol
BTNT Fe: nre trong hh oxide = NFe trong Fe203 = 0,1 = 2.nFe203 = nre203 = 0,1/2 = 0,05 mol
= mre203 = 0,05.160 = 8¢
Cau 5: Mot hon hop X gom 10,88 g cac oxide Fe;04 , FeO, Fe203 dun nong véi CO, sau phan
tmg thu dwoc a gam hdn hop ran Y va 2,9748 lit khi (dkc). Gié tri cta a 1a bao nhiéu?
Huéng din giai
ncoz = 2,9748/22,4 = 0,12 mol = nco ps (BTNT C)
BTKL: mnhoxide + Mco pe = Mhh chitrdiny + mco2 = 10,88 +0,12.28 = mph chétrany + 0,12.44

= Mhh chitrin Y = 8,96g

Tailieuthi.net Trang 21



Tailieuthi.net
Cau 6: Khir hét m gam Fe;04 bang CO thu dugc hdn hop A gom FeO va Fe. A tan vira du trong
0,3 lit dung dich H2SO4 1M cho ra 4,958 lit khi (dkc). Tinh m.
Huéng dén giai
nmsos = Cm.V =1.0,3 = 0,3 mol; nm2 = 4,958/22,4 = 0,2 mol
Fe + H,SOs — FeSO4 + H;

0,2 I 0,2
FeO + H,SO4 — FeSO4 + H2O
0,1------ 0,3-0,2

BTNT Fe: nrere304 = NFe/feo + NFe = 3.NFe304 = NFe0 + NFe
= 3.nfe304 = 0,1 + 0,2 = 0,3 = nre3os = 0,3/3 = 0,1 mol = mre304 = 0,1.232 =23,2 gam
Cau 7: Dé hoa tan hoan toan 2,32 gam hdn hop gébm FeO, Fe;04 va Fe,0s (trong d6 s6 mol FeO
bang s6 mol Fe,0s), can dung vira di V lit dung dich HCI 1M. Gi4 trj ciia V 13 bao nhiéu?
Huéng din giai
Quy d6i hon hop FeO, Fe;04, Fe,0; thanh Fe;04 = nresos = 2,32/232 = 0,01 mol
FesO4 + 8HCI — FeCl, + 2FeCls + 4H.O
0,01------- 0,08
= Vua =1n/Cm = 0,08/1 = 0,08 mol
Cau 8: Cho 2,13 gam hdn hgp X gom ba kim loai Mg, Cu va Al ¢ dang bot tic dung hoan toan
v6i oxi thu duoc hdn hop Y gém céc oxide co khdi lwong 3,33 gam. Thé tich dung dich HCI 2M
vira dii dé phan tng hét v6i Y 1a bao nhiéu?
Huéng din giai
BTKL: muh3ke + mo2 = Mnhoxide = mo2 = 3,33 —2,13 = 1,2 gam
= nojo2 = 2.1,2/32 = 0,075 mol = 1o wrong oxide (BTNT O)

Oz_tronghhoxide + 2H+ —> Hzo

= Vuca=n/Cm =0,15/2=0,075 lit="75 ml
Cau 9: D6t chay hoan toan 4,04 gam mot hdn hop bot kim loai gdm Al, Fe, Cu trong khong khi
thu dugc 5,96 gam hdn hop 3 oxide. Hoa tan hét hdn hop 3 oxide bang dung dich HCl 2M. Tinh
thé tich dung dich HCI can dung.

Huéng din giai
BTKL: mp3ke + mo2 = Muhoxide = Mo2 = 5,96 — 4,04 = 1,92 gam = noj02 =2.1,92/32 = 0,12
mol = No tong oxide (BTNT O)

Oz-tronghhoxide + 2H" —» H>O
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= Vuca=n/Cm = 0,24/2 = 0,12 lit
Cau 10: Cho mdt ludong khi CO di qua m gam hdn hop Fe;0s3, CuO va Al,O; Trong d6 s6 mol
ctia Fe,03 bang 3 1an sb mol CuO, sé mol CuO bang 2 lan sé mol AlOs. Sau phan tmg thu dugc
30 gam chat ran va chat khi. Cho hdon hop khi thoat ra tac dung hét voi vao 150ml dung dich
Ba(OH), 1M, sau phan tmg thu duoc 19,7 gam két tia. Gia tri m 1a bao nhiéu?
Huéng dén giai
bit sb mol cia ALOs: x mol; CuO: 2x mol; Fe;03: 6x mol
npaone = Cm.V =1.0,15 = 0,15 mol; ngacos = 19,7/197 = 0,1 mol
CO, + Ba(OH), —» BaCOs;d + H0
0,1 0,1 --0,1
2CO2 + Ba(OH): — Ba(HCO:3):
0,1 0,15-0,1=0,05

ncoz = 0,1 + 0,1 = 0,2 mol = nco pt = N0 trong oxide

BTKL: mphoxide T McOpsr = Mhhchit in T Mco2 —> Mhhoxide T 0,2.28 =30 + 0,2.44 — mph oxide
=338

DANG 2: XAC PINH CONG THUC CUA OXIDE SAT

< Xéc dinh cong thic Fe,Oy:

_Néu X=1 o Fe,0y la: FeO
y
Lo X 2 .
-Néu — = = = FeOy la: Fe;0s
y 3
X 3 .
-Néu — = == FeOy la: Fe304
y 4
A \ , . » 1A X n
< Thong thuong ta xac dinh ty 1¢ M = nFe
(0]

2Pé xac dinh ty 1€ nay co thé dua vao: Dinh luit bao toan nguyén t6, Dinh luat bao toan sb mol
electron, phan ung véi acid, voi chit khir manh C, CO, Hy, Al,...

2 Néu oxide sit (FexOy) tac dung voi H2SO4 dic, HNO; dic khong giai phong khi d6 1a Fe-Os.

Cau 1: Khtr a gam mot oxide sat béng carbon oxide ¢ nhi¢t dJ cao, nguoi ta thu duge 0,84 gam
sat va 0,88 gam khi CO,. Xac dinh cong thirc oxide sat.

Huéng din giai
Pit CTHH cua oxide sat 1a FexOy
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FexOy + yCO ---t%— xFe + yCO»
BTNT C — nco pir = nco2 = N0 wrong oxide Fexoy = 0,88/44 = 0,02 mol
nre = m/M = 0,84/56 = 0,015 mol = x:y =nr.:no=0,015/0,02 = % = CTHH cua oxide sat
la Fe3Oy
Cau 2: Khir a gam mot oxide sit bang cacbon oxide & nhiét do cao, ngudi ta thu duoc 14,56
gam sit va 9,6681 lit khi CO,. Xéc dinh cong thic oxide sat.
Huéng dén gidi
Dit CTHH cua oxide sit 13 FexOy
FexOy + yCO ---t'—> xFe + yCO;
BTNT C — nco pi = nco2 = N0 trong oxide Fexoy = 9,6681/24,79 = 0,39 mol
nre = m/M = 14,56/56 = 0,26 mol = x:y =nre: no = 0,26/0,39 = 2/3
= CTHH ciia oxide sdt la Fe;0;
Cau 3: Hoa tan hét 34,8g FexOy bang dd HNO; lodng, thu dugc dd A. Cho dd NaOH du vao dd
A. Két tia thu dugc dem nung & nhiét do cao cho dén khdi lugng khong dbi. Dung Ha dé khir hét
luong oxide tao thanh sau khi nung thu duoc 25,2g chat rin. Xac dinh cong thirc Fe,Oy.
Huéng din giai
34,82 Fe,Oy + HNO3 jping &> ddA + NaOH — Fe(OH); --t"— Fe;O3 + Hy — 25,2g Fe
BTNT Fe: mre trong oxide Fex0y = MFe chit rin = 25,2¢ = nre = 25,2/56 = 0,45 mol
=> MO trong FexOy = MFexOy — MPFe trong oxide = 34,8 — 25,2 = 9,62 = N0 trong oxide = 9,6/16 = 0,6 mol
Laptilé: x:y=0,45:0,6 =3 :4 = CTHH cua oxide sit 12 Fe;0y4
Cau 4: Khur mot lugng oxide kim loai ¢ nhiét do cao thi can 2,2311 lit H,. Kim loai thu duoc
dem hoa tan hoan toan trong dd HCI, thu dugc 1,4874 lit H,. cong thirc phan tir ciia oxide kim
loai 14? (biét cac khi do & dkc)

Huwéng dan giai

nm2 (1) = 2,2311/24,79 = 0,09 mol; nm2 ) = 1,4874/24,79 = 0,06 mol =

0,09xn/2y

MOy + yH2 ---t>—> xM + yH,O = 0,045nx/y = 0,06 = x/y =0,06/0,045n
0,09--------- 0,09x/y Véin=1 = x/y=4:3

2M + 2nHCl — 2MCly + nH» n=2 = x/y=2:3 = M203 (Fe:03)

0,09%X/y--=====mmmmmm e 0,09xn/2y n=3 = x/y=4:9

CAau 5: Dé hoa tan 4 gam FexOy can 52,14 ml dd HCI 10% (D =1,05 g/ml). Xac dinh cong thirc
phan tir Fe,Oy.
Huéng din giai
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Duel = mda/Vad = maanct = D.V =1,05.52,14 = 54,747g = m¢inc = 54,747.10/100 = 5,4747g =

nuc1 = 0,15 mol

Fe.Oy + 2yHCl — xFeClyyx + yH20 Mrexoy = 0,15/2y.(56x + 16y) = 4g — 4,2x/y +
1,2=4
0,152y 0,15 =>xy=4-12)/42=2:3 = Fe:03

Cau 6: Dung CO dw dé khir hoan toan m gam bt sit oxide (FexO,) din toan bo lwong khi sinh
ra di that cham qua 1 lit dung dich Ba(OH)z 0,1M thi vira du va thu duoc 9,85gam két tia. Mat
khac hoa tan toan bd m gam bt sit oxide trén bang dd HCI du rdi ¢6 can thi thu duoc 16,25
gam mudi khan. Gia tri cia m va cong thirc oxide (FexOy)?

Huéng din giai
npaone = Cm.V =0,1.1 = 0,1 mol; npacosz = 9,85/197 = 0,05 mol

CO, + Ba(OH), — BaCOs{ + H,0 Fe,Oy + 2yHCl — xFeClyy + yH20
0,05 0,05 0,05 e ax

2CO; + Ba(OH), — Ba(HCOs),

0,1 0,05

nco2 = 0,05 + 0,1 = 0,15 mol = nosrexoy

NO/FexOy = &Y MOI; NCl trong muéi = aX.2y/X = 28y => NCl trong mubi = 2N0/FexOy = NCl trong mudi = 2.0,15 =
0,3 mol = mci trong muéi = 0,3.35,5 = 10,652 MEe trong muéi = MFeCl2y/x — MCI trong muéi = 16,25 — 10,65 =
5,6g

= nre= 0,1 mol

Laptilé: x 1 y =npe : no=0,1:0,15= 2:3 = CTHH cia oxide sit 13 Fe;O3

Céu 7: Hoa tan hoan toan 1 khéi luong Fe,Oy bing dung dich HSOy4 dic néng thu duoc khi A
va dung dich B. Cho khi A hap thu hoan toan boi dung dich NaOH dwr tao ra 12,6 gam mudi.
Mait khac c6 can dung dich B thi thu dugc 120 gam mudi khan. Xac dinh FexOy

Huwéng dan giai

NNa2sos = 12,6/126 = 0,1 mol Quy d6i FexOy vé 2 nguyén to Fe va
0

SO; + 2NaOH — Na,SO; + H»O Fe’ - 3e — Fe? S™ + 2¢
N S+4

0,1 0,1 0,6-----—-1,8

0,2----0,1

Tailieuthi.net Trang 25



Tailieuthi.net
Dung dich B 1a Fe2(SO4)3 = nreaso4)3 =120/400 = 0,3 mol O° + 2¢ — O? BTe:1,8=
0,2 +2a
BTNT Fe: nre/Fexoy = Nrerre2so4)3 = 2.0,3 = 0,6 mol a------- 2. = a=(1,8-0,2)2=
0,8 mol
Laptilé: x : y =nre : n0=0,6:0,8= 3:4= CTHH cta oxide sit 13 Fe;Oq

Cau 8: Hoa tan 10 gam hdn hop gom Fe va Fe Oy bang HCI duoc 1,2395 lit Ha(dkc). Ciing lugng
hdn hop nay néu hoa tan hét bang HNO; dic néng duogc 6,1975 it NO»(dke). Tim cong thirc
FexOy.

Huéng din giai

nu2 = 1,2395/24,79 = 0,05 mol Fe® - 3¢ — Fe* N* + le »> N*™

Fe + 2HCl — FeCl, + H» X---mm- 3x 0,25----0,25

() T — 0,05 0% + 2 — 0O7? BT mol electron: 3x =
0,25 + 2y

Quy d6i hh vé 2 nguyén t6 Fe va O N o— 2y = 3x-2y=0.25 (1)
nNo2 = 6,1975/24,79 = 0,25 mol mpp =mre + mo = 56x + 16y =
10g (2)

Giai (1), (2) = x=0,15mol; y=0,1 mol = nreFexoy = 0,15 - 0,05 = 0,1 mol
Laptilé: x 1y =np : no=0,1:0,1= 1:1= CTHH cua oxide sat la FeO

Cau 9: Cho mot ludng khi CO di qua 29 gam mot oxide sit. Sau khi phan mg xay ra hoan toan
nguoi ta thu duge mot chat rin c6 khoi lwong 21 gam. Xac dinh cong thic oxide sit.

Huéng din giai
nre = 21/56 = 0,375 mol; No trong Fexoy = MFexoy — Mre = 29 — 21 = 82 = N0 trong oxide = 8/16 = 0,5
mol

Laptilé: x : y =nre : no=0,375:0,5= 3:4 = CTHH cua oxide sit 12 Fe;Oyq

Cau 10: Khir hoan toan m gam oxide MxOy can vira di 19,832 lit khi CO (dkc), thu dugc a gam
kim loai M. Hoa tan hét a gam M bang dd H.SO4 dic, nong, du, thu duoc 22,311 lit khi SO» (dke).
Oxide M la gi?

Hudéng dén giai
nco = 19,832/24,79 = 0,8 mol; nso> = 22,311/24,79 = 0,9 mol BT mol electron: an=1,8 = a
=1,8/n
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BTNT C: 10 trong oxide = Nco pt = Ncoz = 0,8 mol n=1=2a=18=x:y=18:08=9:
4 (loai)
M? -ne —» M™ n=2=a=182=09=x:y=09:08=9:
8 (loai)
a------ an n=3 = a=183=06=>x:y=0,6:0,8=
3:4
S* + 2¢ —» S™ = CTHH cta MOy la Fe304

L8 09

CAau 11: Khtr hoan toan mot oxide sit & nhiét do cao can vira du V lit khi CO (dkc), sau phan tng

thu dugc 0,84¢g Fe va 0,02 mol khi CO,. Cong thirc cua X va gia tri cia V lan luot 14 bao nhiéu?
Huéng din giai

Pit CTHH cua oxide sat 1a Fe Oy

nre = 0,84/56 = 0,015 mol

BTNT C: 1o trong oxide = Nco pe = Ncoz = 0,02 mol = Vo pe = 0,02.24,79 = 0,4958 lit

Laptilé: X : y =npe : no=0,015:0,02= 3:4= CTHH cua oxide sit 12 Fe;Oyq

DANG 3: BAI TOAN OXI HOA 2 LAN

Fe + 0, - hon hop A (FeO, Fe;03, Fe;04, Fe du) —™% 5 Fe(NOs); + SPK + H0
Hoic: Fe + O, > hon hop A (FeO, Fe0s, Fe;0s, Fe du) —%5% 5 Fey(SO4); + SPK + H,0

Hén hop chat ran X gom FeO; Fe:Os; FesOq hodc Fe du
Quy d6i hon hop X thanh Fe: x mol va O: y mol

Béo toan mol electron va giai hé phuong trinh

Cau 1. Nung m gam bot sit trong oxi, thu dugc 3 gam hon hop chét ran X. Hoa tan hét hon hop
X trong dung dich HNOs (dw), thoat ra 0,61975 (& dkc) NO (1 san pham khir duy nhat). Gia tri
cua m la?

Huéng dén giai
Hoén hop chat rdn Xgém FeO; Fe;0s; Fe30O4 hodac Fe du
Quy déi hon hop X thanh Fe: x mol va O: y mol ---HNOs— 0,61975 lit khi NO: 0,025 mol

Fe — Fe" + 3e BT mol electron: Téng Ne cho = Téng Ne nhan
) S 3x 3x = 2y + 0,075
O +2¢ —> 072 = 3x—-2y=0,075(1)
y-----2y Mchitrin X = MFe + Mo = 3 gam
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N+ 3e - N* < 56x + 16y = 3 (2)
0,075 0,025 Giai(1),(2) = x=0,045 mol; y = 0,03 mol = mre =0,045.56 =
2,52 gam
Cau 2: Pé m gam bot Fe trong khong khi sau mét thoi gian thu dugce 19,2 gam hdn hop B gém
Fe, FeO, Fe,0,, Fe,0,. Cho B vao dd HNO, loang khudy k¥ dé phan tng hoan toan thiy B tan
hét thu dugc dd X chira 1 mubi va 2,24 lit NO (dktc). Hoi m c6 gia tri ndo sau day?
Huéng din giai
Hoén hop chat ran Xgo”‘m FeO; Fe;Os; Fe;O4 hodac Fe du
Quy déi hén hop X thanh Fe: x mol va O: y mol ---HNOs;— 2,24 lit khi NO: 0,1 mol

Fe — Fe™ + 3e BT mol electron: TOng ne cho = TONE Ne nhin
R 3x 3x =2y +0,3
0O +2 — 02 = 3x-2y=03 ()
y-----2y MehitrinB = Mre + Mo = 19,2 gam
N*+ 3¢ = N7 & 56x + 16y = 192 (2)

0,3 0,1 Giai (1),(2) = x=0,27 mol; y = 0,255 mol = mpe =0,27.56 =
15,12 gam

Cau 3: Bé a gam Fe ngoai khong khi sau mot thoi gian s& chuyén thanh hdn hop A ¢6 khéi luong
75,2 gam gém FeO, Fe;03, Fes04 va Fe. Cho A tac dung voi HoSO4 dac, nong du thu dugc 7,347
lit khi SO» (dkc). Tinh a?

Hudéng dén giai
Hén hop chat rdn A gém FeO; Fe;O0s3; Fe3O4 hoac Fe du
Quy déi hon hop A thanh Fe: x mol va O: y mol ---H2SOs— 7,347 lit khi SO2: 0,3 mol

Fe — Fe™ + 3e BT mol electron: Tong ne cho = TONE Ne nhan
X=mmmmmmmmmmm e 3x 3x = 2y +0,6
O +2 — 072 = 3x-2y=0,6(1)
y-----2y Mehétrin A = Mpe + Mo = 75,2 gam
S+ 2¢e —» S*™ & 56x + 16y = 75,2 (2)
0,6 03 Giai (1),(2) > x=1mol; y = 1,2 mol = BTNT Fe: mg. =
1.56 = 56¢g

Cau 4: D6t chay x mol Fe bang oxi thu duoc 5,04g hdn hop A. Hoa tan A bang dd HNOs du thu
duoc 0,035 mol hdn hop Y gdm NO va NO> (san pham khir duy nhat). Ti khéi hoi cua Y déi véi
Ha bang 19. gié tri cta x 1a?
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Huwéng dan giai

NO: x mol 30 8 = x:y=8:8=1:1= x=y
19.2 Ma nphNovanoz = 0,035 = x =y =0,035/2 =0,0175 mol
NOz:ymol 46 8
Quy déi hon hop A thanh Fe: x mol va O: y mol ---HNOs— 0,0175 mol NO + 0,0175 mol NO>
Fe — Fe™ + 3e BT mol electron: Tong ne cho = TONE Ne nhan

D 3x 3x = 2y +0,0525 + 0,0175

O +2 — 072 = 3x—-2y=0,07 (1)

y-----2y MehétrinA = Mpre + Mo = 5,04 gam

N+ 2¢ > N* & 56x + 16y = 5,04 (2)

0,0525 0,0175 Giai (1),(2) = x=0,07 mol; y = 0,07 mol = BTNT Fe: ng. =
0,07 mol
N®+1le — N™
0,0175 0,0175
Cau 5: Nung néng m gam bot sat ngoai khong khi, sau phan tng thu dugc 20 gam hdn hop X gdm
Fe, FeO, Fe,03 va Fe304. Hoa tan hét X trong dung dich HNO; lodng thu duogc 5,6 lit hdn hop khi
Y gom NO va NO; ¢6 ti khdi so v6i Hz 1a 19. Tinh m va thé tich HNO; 1M da dung.

Huéng din giai

NO:amol 30 8 = a:b=8:8=1:1= a=b
19.2 Ma nphnovanoz = 0,25 = a=b=0,25/2 = 0,125 mol
NO2: bmol 46 8
Quy déi hon hop X thanh Fe: x mol va O: y mol ---HNOs— 0,125 mol NO + 0,125 mol NO»
Fe — Fe™ + 3¢ BT mol electron: TOng ne cho = TONE Ne nhin
Xmmmmmmmm e 3x 3x = 2y+0,25+0,125
O +2¢ —» 072 = 3x-2y=0,375(1)
y-----2y Mchatrin X = Mre + Mo = 20 gam
N+ 2¢e —» N* < 56x + 16y = 20 (2)

025 0,125  Gidi (1),(2) = x = 0,3 mol; y = 0,2 mol= BTNT Fe: mre = 0,3.56
=16,8¢
NS +1le — N*  BTNT N: nnmNos = DNFe(N03)3 + IINNO + NINNO2
0,125 0,125 NHNO3 = 3.NFe(N03)3 + NNo + nno2 = 3.0,3 + 0,125 + 0,125 =
1,15 mol
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= Vinoz =n/Cuw = 1,15/1 = 1,15 lit

Cau 6: Cho mot ludng khi CO di qua dng st dung m gam Fe,O3 nung néng. Sau mot thdi gian
thu duoc 10,44 gam chat ran X gom Fe, FeO, Fe,O3 va Fe;Os . Hoa tan hét X trong dung dich
HNO; dic, nong thu dugc 4,368 1it NO, (san pham khir duy nhét & dktc). Tinh m ?

Huéng dén giai
Hén hop chat rdn Xgém FeO; FeOs3; Fe3O4 hoac Fe du
Quy d6i hén hop X thanh Fe: x mol va O: y mol ---HNOs;— 4,368 lit khi NO: 0,195 mol

Fe — Fe™ + 3e BT mol electron: Tong ne cho = TONE Ne nhan
X=mmmmmmmmmmm e 3x 3x = 2y+0,195
O +2¢ —> 072 = 3x-2y=0,195(1)
y-----2y Mengirinx = Mpe + Mo = 10,44 gam
N+ le - N*™ < 56x + 16y = 10,44 (2)

0,195 0,195 Giai (1),(2) = x=0,15 mol; y = 0,1275mol

BTNT Fe: npex = mrere203 = 0,15 = 2.npe203 = nre203 = 0,15/2 = 0,075 mol

= mre203 = 0,075.160 = 12¢g

Cau 7: Tron bot Al vai bot Fe,0s (ti 18 mol 1 : 1) thu duoc m gam hén hop X. Thuc hién phan
g nhiét nhom hén hop X trong diéu kién khong c6 khong khi sau mot thoi gian thu duoc hdn
hop ran Y. Hoa tan hét Y bang nitric acid lodng du , thiy giai phong 0,4958 lit khi NO (dkc — san
pham khir duy nhét ). Tinh m.

Huéng din giai

Dit nre203 = nai = x mol Hon hop chat ran Y gdm Fe, Fe,03 au, FeO, ALO3
hoac Fe3O4
2Al + FexO3 ---t'— 2Fe + ALO; hhY + HNOs3 — Fe(NO3); + NO + HxO
Bd x X Fe khong thay ddi s6 oxh ma chi c6 Al va N thay doi
s6 oxh
Por  X----—--- X/2-mmmmmmmmm e X--m-mm- x/2
Al — AlIP + 3e BT mol electron: 3x = 0,06 = x =0,02
X -3x = Mihx = Mal + Mre203 = 0,02.27 +0,02.160 =
3,74g
N + 3e — N7
0,06 0,02
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Cau 8: Cho m gam hdn hop A gom Fe va Al trong d6 Al c6 khdi luong bang 2,7 gam. Nung A
trong khong khi mét thoi gian thi thu duoc hdn hgp B gdm Fe du Al du, Al,O; va céc oxide Fe c6
khéi luong bang 18,7 gam. Cho B tac dung véi HNOs thi thu duge 2,479 lit khi NO (dkc) duy
nhat . Hay tinh gia tri m?

Huéng din giai
Quy déi hon hop B thanh 3 nguyén t6 Fe, Al, O
nai = 2,7/27 = 0,1 mol; nno = 2,479/24,79 = 0,1 mol

Al — APY + 3e O +2 — 07
0,1----mmmmmmmmmm e 0,3 y-----2y

Fe — Fe¥** + 3e N®+3e — N
Xmmmmmmmmmmm e 3x 0,3 0,1

BT mol electron: 0,3 + 3x =2y +0,3 > 3x—-2y=0(1)
mpe = Mre + mar + mo = 18,7 = 56x + 2,7+ 16y = 18,7 = 56x + 16y =18,7—-2,7 (2)
Gidi (1),(2) =>x=0,2vay=0,3mol = mma =mre + mar = 0,2.56 +2,7=13,9¢g
Cau 9: Cho mdt ludng khi CO di qua 6ng st dung m gam Fe,Os nung ndng thi thu duoc 15 gam
hdn hop A gém céc chat rin khac nhau. Hoa tan A trong HNO3 thi thu dugc 2,479 lit hon hop khi
B gdm N>0 va NO ¢6 ti 1¢ mol nhu nhau (spk duy nhét). Tinh gi4 tri m?
Huéng dén gidi
Quy déi hon hop A thanh 2 nguyén t6 la Fe, O

Nhhkhi B = 2,479/24,79 = 0,1 mol vinnzo :nno=1:1 = nn2o =nno=0,1/2 = 0,05 mol

Fe — Fe? + 3e 2N® + 8 — Ny'!
Xmmmmmmmmmmmmmmmmmeee 3x 0,4 0,05
O + 2 — 072 N*® +3¢ —» N7
Yoremens2y 0,15 0,05

BT mol electron: 3x = 2y + 0,4+ 0,15 = 3x -2y =0,55 (1)
mpha = mre + mo =56x + 16y = 15 (2)
Giai (1), (2) = x=0,2425 vay = 0,08875
BTNT Fe: nge/Fe203 = NFe/hha = 2.1r203 = 0,2425 = npe203 = 0,12125 mol
= mre203 = 0,12125.160 = 19,4 gam
Cau 10: Nung 8,96 gam Fe trong khong khi duoc hdn hop A gom FeO, Fe;Oa, Fe,0s. Hoa tan A
vira di trong dung dich chira 0,5 mol HNOs, bay ra khi NO 14 san pham khtr duy nhét . S6 mol
NO bay ra la bao nhiéu?
Huéng dén giai
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BTNT Fe: nre = nreavosys = 8,96/56 = 0,16 mol
BTNT N: nnmno3 = DNFeno3)3 + NNNO
05 = 0,163 + nvo = nno=0,5-0,16.3=0,02
Dang 4: BAI TOAN KHU OXIDE SAT BANG KIM LOAI NHOM

- Phwong phap:
+ O nhiét d6 cao, nhém khir duge cac oxide kim loai yéu hon nhom. Thuong gap véi oxide sit.
+ So @6 bai toan va phwong phap giai:

. NaAlO, +H, T
NaOHg, 3 { a 2 2 BTe 3nA1= 2nH2

Fe ran :Fe
FeO 3 ..
o . | TH<ALO,( —H0dme ymysi+H, T—252n, +3n, =2n,
Al+.Fe,0;,—-——>Ran NG omms g ’ -
Aly, | MNOloinedv  yygie NO T +H,0— 530, +3n,, =2n,,
Fe,O - ‘
374 Th Eng ¢IE

Fe, O,

TH, (Fe,Al,O,,Fe O, du); TH, (Fe,Al0,)

Néu hén hop rin sau phan ung tac dung voi dung dich kiém (NaOH, KOH, ...) tao khi thi ching
td c6 Al du sau phan ng.
- CT tinh nhanh khi tac dung vd1 HNOs:

n =2

HNO, nO(oxit)

2n

+2ny,, +4ny, +10n o +12n, +10n N,

o, musike) = 2MoGoxin +Nyg, +3n,, +8nN20 +10nNz +8nN

m s = Mg +mNO3, +mNH4NO3 = zmion

H,*

Bai tap giai chi tiét

Cau 1. Nung néng m gam hdn hop Al va Fe;Os (trong méi truong khong c6 khong khi) dén khi
phan mg xay ra hoan toan, thu duwoc hdn hop ran Y. Chia Y thanh hai phan bang nhau:

- Phan 1 tac dung vé1 dung dich HoSO4 lodng (du), sinh ra 3,409 lit khi H» (¢ dkc);

- Phan 2 tac dung v6i dung dich NaOH (du), sinh ra 0,9296 lit khi H» (¢ dkc). Gia tri ctia m 1a bao

nhiéu?
Hudéng dén giai
Fe
Al e — % 3|, :0,1375mol
hh — >ranY{ALO,
Fe,0, Al —P2RO1 5 H, :0,0375mol
m(g) du

PTHH :2Al +Fe ,0, —"— 2Fe +Al,0,

1_ (BTe:3n,, =2.0,0375 (1,4, =0,025mol

- =

2 |BTe:2ng +3n,, =2.0,1375  |ng =0,1mol=n,, , =0,05mol

— > m=m, = 2(27.0,025+ 56.0,1+102.0,05) = 22,75 gam.
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Céu 2. Hon hop X gom 3,92 gam Fe; 16 gam Fe;Os va m gam Al. Nung X & nhiét do cao trong
diéu kién khong c6 khong khi thu duge hdn hop chit ran Y. Chia Y thanh 2 phan bang nhau:
- Phan 1: Tac dung véi dung dich HSO4 loang du, thu duoc 4x mol Ha.
- Phan 2: Phan tmg véi dung dich NaOH du, thu duoc x mol Ha. (Biét cac phan tmg déu xay ra
hoan toan). Gia tri cia m la bao nhiéu?

Huéng din giai

Fe : 0,07 mol Fe :0,27 (BT Fe) PLAH,SO
. ) — == H, :4x
hhX< Fe,0, :0,1 mol——ranY | Al0O, :0,1 (BTO) P,+NaOH
Al:mg Al,, :0,06mol >H,
1. |BTe:3n, +2. 0.27 =8x
-Y du 2 =6x=0,27=x=0,045mol=n,,,, =0,03mol
2 BTe :3n =2x

Aldu
—BITAD 5 p,, =2.0,1+0,06 =0,26 mol =>m = 7,02 gam.

Cau 3. Thyc hién phan tng nhiét nhom hdn hop gdm Al, FeO, Fe,Os trong diéu kién khong co

khong khi thu duoc hdn hop chat ran X. Cho X vao dung dich NaOH du, thu duoc 3,36 lit H, va

m gam chét rin khong tan. Néu cho X vao dung dich HNO; loang du, thu duoc 5,6 lit NO (san

pham khir duy nhat). Cac phan tmg xay ra hoan toan. Céc thé tich khi déu duoc do & dktc. Gid tri

cua m la bao nhiéu?

Huéng din giai

Al:xmol Fe —NOH 5 rankhongtan: Fe+ H,
hh{FeO:y —“—>rinX4AlO, m (gam) 0.15mol
Fe,0, Al \—=2 5 NO:0,25mol

- Ran X phan tung véi NaOH tao khi X chira Al du.
- Phan ung xay ra hoan toan ~ FeO, Fe;Os hét  ran khong tan 1a Fe.

BTe

—>3n,,,, =2nH2:>nAlclu =0,1mol

—* 53n,, +3n,,,, =30, =n, =0,15mol=>m__ =m, =0,15.56 =8,4 gam.
Cau 4. Thuc hién phan tng nhiét nhém hdn hop Al va Fe;Os (trong diéu kién khong cé khong
khi), thu dugc 36,15 gam hdn hop X. Nghién nho, tron déu va chia X thanh hai phan. Cho phan
mot tac dung véi dung dich NaOH du, thu dugc 1,68 lit khi H> (dktc) va 5,6 gam chit rin khong
tan. Hoa tan hét phén hai trong 850 ml dung dich HNO; 2M, thu dugc 3,36 lit khi NO (dktc) va
dung dich chi chira m gam hdn hgp mubi. Biét cic phan tng xdy ra hoan toan. Gia tri ciia m 1a
bao nhiéu?

Huéng din giai
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H, :0,075mol
P1+NaOH,, ,2 mo
ran :Fe :0,1mol
Al Fe Al’";Fe’";Fe**
hh{F o —% 5 hhX{ AlLO, mu6i| NH,*
€Y P2+HNO,
Aly, Tmol NO,”
36,15gam m(;):v
NO:0,15mol +H,O

Bte:n,,, =0,05mol m
1 =m,, =12,05¢ =>m, =24,1g=>—F2=2
ng, =0,Imol=n,, , =0,05mol 2 m,,

Al,, :0,1mol
P2{Fe:0,2 mol —tnhnhanh N, =20, +4n,,+10n s =Ny = 1,7-20,3-40,15
3 4 4 10
Al O, :0,1mol

=0,05mol

Cichl:n  =2n,+3n, +8n . =2.0,3+3.0,15+8.0,05=1,45mol

3 4

—=m Mg o, =(0,1.27+0,2.56+0,2.27) +62.1,45+80.0,05 = 113,2 gam.

mudi

:mKL+mNO

BT(H)

Cich2 —"F>n,, =4n_ . +2n, ,=n, , =0,75mol —"=—>m, ; =113,2gam.

muoi

Cau 5. Nung nong 49,15 gam hdn hop gdm Fe;04, CuO va Al trong méi trudng khong c6 khong
khi dén khi phan (mg xay ra hoan toan thu duoc hdn hop ran X. Chia X lam 2 phan khong bang
nhau. Phan 1 tac dung vtra da voi dung dich chira 0,09 mol NaOH, thu dugc 0,015 mol khi H, va
m gam rin khong tan. Hoa tan hoan toan phan 2 trong dung dich HNOs lodng du thu duoc 197,45
gam san pham, trong d6 c¢6 0,3 mol khi NO (khong con khi nao khac) va 167,12 gam hdn hop
mudi khan. Gia tri cia m bang bao nhiéu?
Huéng dén giai
PrNaOH A {Rén :Fe,Cu:m(g) =?
0,09 mol H, :0,015mol

khi NO :0,3mol
F6304 Fe’ Cu 3+ 2+ 3+
hh{CuO0 —“>RénX{ALO, Fe™,Cu™, Al
P, +HNO;4, ot +
Al Al B ok, muoi| NH,
du 167.12¢ B
49,15gam 49,15gam NO,
H,0:1,185mol
197,45gam
BTe BT(Al) 0,09-0,01
P {—n,4, =0,0lmol————n,, , = 5 - 0,04mol = ng,, =0,12mol=m,;, , =0,12k
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BTKL _ _ BT(H) _ _
——my , =21,33g=n, , =L185Smol————ny, =2n, , + 4nNH4+ =2n,+4n,, +10n .

4

=2.1,185+4n . =2.0,12k+4.0,3+10n . =n_ . =0,195-0,04k (mol)

H," H," NH,

Py o P s km, +63(2.1,185+4n ) =197,45

— km, = 48,14~ 252.(0,195—0,04k) = —1+10,08k = k = N S
10,08 —m,
. m m, =50,4 >m,,(loai)
Matkhac: m, +km, =49,15——m, + L —=49,15—
10,08—m, m,"=9,83(t/m)

=My =M o, +My My, o = Mg o, =5,48(g)

Cau 6. Thyc hién phan tng nhiét nhom hén hop gdm Al va m gam hai oxide sit trong khi tro, thu
duogc hon hop chat ran X. Cho X vao dung dich NaOH du, thu dugc dung dich Y, chét khong tan
Z va 0,672 lit khi H, (dktc). Suc khi CO, du vao Y, thu duoc 8,58 gam két tia. Cho Z tan hét vao
dung dich H2SO4 (dic, néng), thu duoc dung dich chira 20,76 gam mubi sunfat va 3,472 lit khi
SO; (dktc). Biét SO, 1a san pham khir duy nhat ctiia S*, cac phan (mg xay ra hoan toan. Gia tri
cua m la bao nhiéu?

Huéng din giai

NaAlOZ CO,+H,0
ddy ——=—=—>AI(OH), : 0,11mol
NaOHdu
e FeSO 1
; . e :amo
Al+Fe O, ——rin X4 ALO, — 5 ranZ :Fe%{ ! + SO,
m(g) Al Fe,(30,); :bmol 0,155mol
au 20,76 gam
H, :0,03mol

n, =0,03mol =n,,, =O,02molﬂ*L>2nAlzo3 +0, =0y 0n), = Ny 0, =0,045mol = n, =0,135mol

152a+400b=20,76  [a=0,005 4,
. >n,, =0,105mol =m =m,, +m, =56.0,105+16.0,135 = 8,04 gam.

2a+6b=2.0,155 b=0,05

Cau 7. Thyc hién phan g nhiét nhom hdn hgp gdm Al va m gam hai oxide sét trong khi tro, thu
duoc hdn hop ran X. Cho X vao dung dich NaOH du, thu duoc dung dich Y, chat khong tan Z va
0,672 lit khi Ha (dktc). Suc khi CO; du vao Y, thu duge 7,8 gam két tua. Cho Z tan hét vao dung
dich H>SOg4, thu dugc dung dich chtra 15,6 gam mudi sunfat va 2,464 lit khi SO, (¢ dktc, 1a san
pham khir duy nhat caa H2SO4). Biét cac phan ng xay ra hoan toan. Gia tri cia m 1a bao nhiéu?

Huéng din giai
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NaAlO, OO
ddY NaOHd — 40 5 AJ(OH), : 0,1mol
a u
e FeSO 1
. , . e :amo
Al+Fe O, ——ranX AlLO, e, rénZ:Fe%{ 4 + SO,
Fe,(SO,), :bmol
m(g) Al 0,11mol
au 15,6 gam
H, :0,03mol

n,, =0,03mol =n,,, =0,02mol —===52n, ; +n, =0, oy, =Ny, =0,04mol =n, =0,12mol

Aldu ALO,

s 6b=2.0.11 b Oozﬂ>n&=O,O9mol:>m=mFe+mo=56.O,09+16.O,12=6,96gam.
a+6b=2.0, =0,

{152a+400b =156 _ {a =0,05
Cau 8: Thoi mot ludng khi CO du di qua ong dung hdn hop 2 oxide Fe,O3 va CuO nung nong
dén khi phan tng xdy ra hoan toan thu dugc 2,32 g hdn hop kim loai. Khi thoat ra duoc dua vao
binh dung dung dich Ca(OH), du thiy c6 5g két tia tring. Khéi lugng hdn hop 2 oxide kim loai
ban dau 1a bao nhiéu?

Huéng dén gidi

Fe;:O3 + 3CO —--t%— 2Fe + 3CO2 mphke =mre + mc=56.2x+64y=2,32— 112x + 64y=

2,32 (1)
R ) CR— 3x CO, + Ca(OH), —» CaCOs¥ + H0 ncacos = 5/100
=0,05
CuO + CO —t"> Cu + CO»  0,05-mmmemmmemmmememecee 0,05

) SRS ———— Yemmmmmmnn y — nco2=3x +y =0,05 (2).

Giai (1),2) = x = 0,011 vay = 0,017
Mhh oxide bd = MFe203 + mcuwo = 0,011.160 + 0,017.80 =3,12¢g

Dang 5: BAI TOAN HON HQP VE CAC HQP CHAT CUA SAT
Bai 1. Cho m gam kim loai Fe tan hét trong dung dich HNO; 25,2%, sau phan tng hoan toan thu
duoc 0,672 1it khi NO (dke) 1a san pham khtr duy nhit ctia N trong HNO;. C6 can dung dich sau
phan mg thu dugc 7,82 gam mubi khan. Viét phuong trinh phan tng xay ra. Tinh gia tri ciia m va
tinh ndng d6 phan traim ctua mudi trong dung dich sau phan tmg.

Huéng dén giai
PTHH: Fe+ 4HNO3 —» Fe(NO3); + NO + 2H20 (1)
Co thé: Fe + 2Fe(NO3); — 3Fe(NOs): )
Truwong hop 1: HNO3 du — chi x4y ra phan ung (1)

Mooy, = N0 = 0,03 mol = iy, = 0,03.242 = 7,26g = 7,82¢
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_, khong thda méan diéu kién dé bai (loai).

Truong hop 2: xay ra ca hai phan tng

Fe +4HNO;3; — Fe(NOs3); + NO + 2H>0O (1)
0,03 0,12 0,03 0,03 mol
Fe + 2Fe(NOs); — 3Fe(NO3)2 (2)
X 2x 3x mol

Tir (1) va (2) ta co: (0,03 — 2x).242 + 3x.180 = 7,82
— x=0,01 mol.

Vay tong s6 mol Fe pu ¢ (1) va (2) 13: 0,01 + 0,03 = 0,04 mol
— m=0,04.56 = 2,24g.

©0,12.63.100

S6 mol HNO; phén tng = 0,12 = g, = 55 30g

Mdd sau phan ang = 30+2,24-0,03.30=31,34 g.
_0,01.242.100%

C% = ~7,72%
O(Fe(NOy);) 31,34 0
0,03.180.100%
C%, ... = ~17,23%
O(Fe(NOy),) 31,34 0

Bai 2. Chia 156,8 gam hdn hop L gom FeO, Fe;O4, FeoOs thanh hai phan that déu nhau. Cho
phén thtr nht tac dung v61 HCI, thu dugc 155,4 gam mudi khan. Phan tht hai tac dung vira hét
v6i 500 ml dung dich M 1a dung dich hdn hop gom HCI va H,SO4 lodng, thu duoc 167,9 gam
mudi khan. Viét cac phuong trinh phan tmg. Xac dinh phan trim khi luong cia sét trong L va
noéng d6 mol cta dung dich M.
Huéng din giai
Khéi lugng mdi phan = 156,8 : 2 = 78,4
Phan 1: FeO + 2HCI ——FeClL + H,O (1)
Fe;04 + 8HCI —— FeCl, + 2FeCl; +4H0 (2)
Fe;O3 + 6HClI ——2FeCl3 + 3H20 (3)
Phan 2: Ngoai cac phuong trinh phan tng (1,2,3) con thém
FeO + H2SO4——FeSO4 + H2O0 (4)
Fe;O04 + 4H2SO4 —— FeSO4 + Fex(SO4); +4H:0 (5)
Fe;03+ 3H2SOs—— Fex(SO4); + 3H20 (6)
Theo céc phan tng ¢ phan 1 thi co:
Ctr 1 mol nguyén tir oxi thay bang 2 mol nguyén ttr Cl 1am ting 2 . 35,5 — 16 = 55 gam
Vay x mol nguyén tir oxi thay bang 2x mol nguyén tir Cl lam ting 155,4 — 78,4 =77 gam
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Suy ra s6 mol nguyén tr oxi trong phan 1 = % =14=x

Vay sb gam oxi trong phan 1 = 1,4 . 16 =224

87,4-22,4

= %rpe trong L = x100% =71,43%

Mudi do phan 2 tao ra 1a hdn hop gam clorua va sunphat. So sanh khéi lwong mudi trong 2 thi

nghiém, thay: 2Cl thay bang 1SO4 lam ting 25 gam.

nHZSO4 = w: 0’5 mol nSO4 = 0’5 1’1’101
= Cy,.. = g’z = 1M

- 86 mol Cl khong bi thay bang SO4 = 2x —2ng, =2,8-1=1,8 (mol)

1,8
BTNT (Cl) Mier™ Na = Gy, = g5~ 3.6 M

Céch khac: Tong héa trj ctia oxi bang cua Cl va SO4. Pit n,,= X, Ny, =Y

{X+2y:l,4.2:2,8 j{X:l,S
35,5% +96y =167,9-56 =111,9  |y=0,5
Bai 3. Khi cho 9,6 gam hdn hop X gom Fe, FeO, Fe;0a, Fe:0s tac dung hoan toan véi dung dich
chi chira 0,4 mol HoSOs dic, nong, du thu dugc V lit khi SO, duy nhét (dktc) va dung dich Y.
Cho 700 ml dung dich KOH 0,5M tac dung hét voi dung dich Y thu dugc 10,7 gam chat két tua.
Tim gia tri cia V.

Huéng din giai
Ap dung phuong phap quy ddi, quy hdn hop 9,6 gam cac oxide sat va sit vé hdn hop a mol Fe va
b mol Fe2O3 => mun = 56a + 160b = 9,6 gam (I)

{ SO, :1,5a(mol)

Fe:a H,S0
th => #)% ddY . (H 2804 : [094 -

3(a+2b) a+2b
Fe,O,:b 2

-1,5a]mol; Fe,(SO,);: Trnol)
ddy —XH033meh 10 7gam ~
TH1. KOH di hoiic du tirc 12 da két tiia hét ion sat (I1I):
GDP 1: Dién ra phan tng trung hoa:
H>SOs4  +2KOH —— KuSO4 + 2H>0
(0,4-3a-3b)

GD 2: Dién ra phan ung tao két tia hidroxide sat:
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Fea(SO4)s + 6KOH —— 3K2S04 + 2Fe(OH);3

a+2b a+2b mol
2
nd= Mmi =11()T’77=0,1m01=> at2b=0,1| (2)

Fe(OH),
1 .
=>(1),(2)=> 4=z (loai)

TH2. KOH thiéu
GD 1: Dién ra phan tmg trung hoa:
H>SO4 + 2KOH —— K»SO04+ 2H20
(0,4-3a-3b) 2.(0,4-3a-3b)
GD 2: Dién ra phan ung tao két tia hidroxide st:
Fex(SOs)3s + 6KOH —— 3K:SOs  +  2Fe(OH)3
1N ban diu 0,35-2.(0,4-3a-3b)

0,35—2.(0,4—3a—3b)
3

1 phan tmg - - - 0,35-2.(0,4-3a-3b)

0,35-2.(0,4—3a-3b
n= my 210—’7=O,lm01:> - (0, ¢ )=O,1<:> a +b =0,125/(2)

M, 107 3

(OH);
Tu (1),(2) & a=0,1;b=0,025; = ny, =1,5.a=0,15mol; = V,, =ng,.22,4=3,36 lit.

Bai 4. Hoa tan hoan toan m gam hdn hop X gdm FeO, Fe304, Fe(OH),, FeCOs (trong dé Fes04 chi€ém 25% s6 mol
hon hop) bang dung dich H,S04 ddc néng du, khi phdn ¢ng xay ra hoan toan thu dwoc dung dich Y chira (m +
208,8) gam mudi va hon hop khi Z gdm SO, va CO; trong dé thé tich khi SO, 1a 13,44 lit (do & dktc). Xac dinh gia tri
clia m.

Hudéng dén giai

Ta ¢6 ng, = 0,6 mol

bitx,y, z,t lan luot 1a s6 mol cua FeO, Fe30a, Fe(OH),, FeCOs trong m gam hén hop

Phuong trinh phan tng:
2FeO + 4H>SO4 —  Fex(SO4); + SO + 4H20
X 0,5x 0,5x
2Fe304 + 10H2SO4 —  3Fex(SO4)3 + SO2 + 10H20
y 1,5y 0,5y
2Fe(OH); + 4H2SOs4 — Fex(S04); + SO2 + 5SH20
z 0,5z 0,5z
2FeCOs + 4H>SO4 —  Fex(SO4); + SOz + 2CO; + 4H20
t 0,5t 0,5t t
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0,5x + 0,5y + 0,5z + 0,5t = 0,6

Ta c6 hé phuong trinh:
4 €0 e prtons tn { 0,25.(x +y + z+1)=y

= xty+tz+t=12va y=03.

Ma m,,, =400.(0,5% + 1,5y + 0,52+ 0,5t) = m + 2088

ey(S0,4);
= 400.(y+05(x+y+2z)=m+208,8 = m=151,2 (gam)
Bai 5. Hoa tan hdn hop gdm FeO, Fe,03 va Fes04 (c6 s6 mol bang nhau) bang dung dich H>SO4
20% (lwong acid dugc lay du 50% so v6i luong phan tng vira du), thu duge dung dich A. Chia
dung dich A thanh bn phan bang nhau, mdi phan c6 khi luong 79,3 gam. Phan I tac dung vira
du vé1 Vi ml dung dich KMnO4 0,05M. Phan II tac dung vura da véi V, ml dung dich brom
0,05M. Phan III tac dung vtra du véi Vi ml dung dich HI 0,05M. Cho dung dich Na,COs tur tir
dén du vao phan IV duogc V4 lit khi va m gam két ta. Gia thiét cac phan Ung xay ra hoan toan,
cac thé tich duoc do & dkte. Xac dinh cac gia tri cua Vi, Vo, V3, Vavam.
Huéng din giai
Quy d6i hdn hop gdm FeO, Fe,03 va Fe;04 ¢6 s6 mol bang nhau twong duong voi Fe;Oa.
Fe304 + 4 HoSO4 (loang) — FeSO4 + Fex(SO4); + 4 H2O
X 4x

150% 100%
100%  20%
= ma/4 =2940x + 232x = 79,3 gam — x = 0,025 mol
= Trong mdi phén dung dich A chtra 0,025 mol FeSOa, 0,025 mol Fe2(SO4)3 va 0,05 mol H>SO4

=2940x

CO: maa my 5, =4x.98

Phén I: tac dung vira di véi Vi ml dung dich KMnO4 0,05M

10FeSO4 + 2 KMnO4 + 8 HaSO4 — 5 Fea(SO4); + KaSO4 + 2 K2SO4 + 8 H,O
Trudc pu: 0,025 0,05
Pu: 0,025 0,005 0,02

= N0, = 0,005 mol

= Vi= n/Cu =0,005/0,05=0,1 lit =100 ml
Phén II tac dung vira da v6i V2 ml dung dich brom 0,05M.
6 FeSO4 + 3 Bro — 2 Fex(SO4); + 2 FeBrs
0,025 0,0125
= V2=0,0125/0,05 = 0,25 lit = 250 ml
Phan III tac dung vtra du voi Vi ml dung dich HI 0,05M.
Fex(SO4)3 + 2 HI — 2 FeSO4 + H2SO4 + In
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0,025 0,05
= V3=0,05/0,05=0,1 lit= 1000 ml
Cho tir tir dung dich Na,COj3 dén du vao phan IV dugc V4 lit khi va m gam két taa.
Na;COs3 + H2SO4 — NaxSO4 + CO21 + H20

0,05 0,05
Na2CO; + FeSO4 — FeCOs | + NaySO,
0,025 0,025
3 Na2CO;3 + Fex(S04)s + 3 H20 — 3 NaaSO4 + 2 Fe(OH)s | + 3 COx1
0,025 0,05 0,075

=V4=(0,05+0,075)x 22,4 =28 lit
M =M o, + Mg eon, = 0,025 x116 +0,05x 107 = 8,25 gam.
Bai 6. Dan tir tir 2,479 1it hdn hop khi X gébm CO va Ha (c6 ti khdi so v6i hidro 13 4,25) qua 6ng
chira 8,8 gam hon hgp A gdom Fe, FeCOs, Fe;O4 nung néng (khong c6 mit oxi) thu duge hdn hop
khi B va chét rin D. Cho B suc vao dung dich Ca(OH): du, thu duoc 3,5 gam két tua va 0,672 lit
(dktc) mot khi E khong bi hap thy. Hoa tan hoan toan D bing dung dich H,SO4 lodng, rat du thu
duoc 1,12 lit khi E va dung dich F. F tac dung vira da véi 95 ml dung dich KMnOg4 0,2 M. Tinh
thanh phan phan trim theo khéi luong cua mdi chit c6 trong hdn hop A va D.

Hudéng dén giai

Dit s6 mol ctia CO va Ha ¢6 trong hdn hop khi X 1an lugt 1a t va u

Co: nx=t+u=2,479/24,79 = 0,1 mol (D
My = 28t0+12“ _4,25x2=8,5 (I0)

Tu (1), (2) — t=0,025; u= 0,075
FeCO3; —“—>FeO + CO, (1)
Fe;04+ CO —“—3 FeO + CO»
FeO + CO —“>Fe + CO,
Fe;0s + H—"3 FeO + H,0

FeO + H,—"— Fe + H,O
Khi B: CO,, H»
Chét ran D: Fe, FeO, Fe304
CO; + Ca(OH), — CaCOs | + H,0
0,035 0,035 mol
Khi E: H»

Tailieuthi.net Trang 41



Tailieuthi.net
Fe + H,SO4 loang — FeSO4 + H> 1
X X
FeO + H2SO4 loang — FeSO4 + H2O
y y
Fe304 + 4 HSO4 lodng — FeSO4 + Fex(S04)3 + 4 HO
Do D tac dung vdi dung dich H>SO4 loang chi sinh ra khi E (H2) nén suy ra FeCOs3 bi nhiét phan
hoan toan.
Dung dich F: FeSO4, Fea(SO4)3, H2SO4
10FeSO4 + 2 KMnOg4 + 8 H2SO4 — 5 Fez(S04)3 + K2SO4 + 2 MnSO4 + 8 H2O
0,095 0,019
bit sb mol cua Fe, Fe304 co trong hén hop D lan luot 1a x, y vaz.
Ap dung dinh luat bao toan khdi luong:

ma=mp + 16.nco+ 16.ny phinimg T N o, (¥

= mp=38,8-16.0,025-16(0,075 - 0,03) — 44.0,01 = 7,24 gam

Co6: mp=56x+72y+232z="7,24 gam 3)
Co:  ny =x=1,12/22,4 = 0,05 mol 4)
N o, =X Ty +2+0,095 mol (5)

Tix (3), (4), (5) — x = 0,05; y = 0,0375; z = 0,0075

Hén hop D:
%Fe = 2209 100 = 38,67%
%Fe0 = 2200375 160 — 37,29%

% Fe304 = 24,04%
Dit s6 mol ctia Fe, FeCOs, Fe;04 6 trong hdn hop A lan luot la a, b, c.
C6: ma=56a+ 116b+ 232¢c = 8,8 gam (6)
Mo, = b =0,035-0,025 = 0,01 mol (7)

Bio toan nguyén tb Fe:

mre=a+b+3c=x+y+3z=0,11 mol (8)
Tu (6), (7), (8) suy raa=0,004375; b=0,01; c=0,031875
Hén hop A:

56.0,04375

%Fe = .100=2,78%

b
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116.0,01
% FeCO; = 1000

100 =13,18%

%Fe304 = 84,04%
Bai 7 . Hoa tan hoan toan 30 gam hdn hop X gom FeS, va Cu,S trong dung dich chira a mol
HNO:s, sau phan tng thu duoc dung dich chi chira cac mudi sunfat trung hoa va khi NO» duy
nhat. Tinh phan trim mdi chat trong hdn hop X va tinh gia tri cua a.

Huéng din giai
- Goi trong 30 gam X gém x mol FeS; va y mol CuzS
=120x + 160y =30 (1)
- Ta ¢6 so do:
2FeS; ——  Fex(S04)3
X 0,5x mol

CuS  ——>2CuS0q4

y 2y mol

- BTNT S: 2x+y:%x+2y:>x—2y:0 )

x=0,15
-Tr (1) va Q)=
y=0,075
Yom,, =212120 16500 — 600
= 2

%me, s =100% —60% = 40%

- PTHH: 2FeS: + CuzS + 40HNO3 —— Fex(S04)3 + 2CuSO4 + 40NO2 + 20H20
Theo phan ung: n, =40n., ¢ =0,075.40=3mol = a =3
Bai 8. Nung néong m; gam hon hop gom FeS, va FeCO; trong khong khi téi khi phan tng hoan
toan, can dung vira hét 6,44 lit khong khi (dktc, gia thiét khong khi chi gdm 80% Na, 20% O, vé
thé tich), thu dugc hon hop khi A va duoc chat ran B chira mot chét duy nhat. Hoa tan hoan toan
B béng dung dich H>SO4 vira du dugc dung dich C. Thém moét lugng du dung dich Ba(OH), vao
C, loc lay két tua r6i nung dén khéi luong khong doi thu dugc 12,885 gam chét ran.

Viét cac phuong trinh phan tng xay ra va tinh m;. Tinh thé tich dung dich NaOH 1M tdi
thiéu phai dung dé phan mg hét véi khi A.

Huéng dén giai
Phuong trinh phéan ting:
FeS; + 110, —%» 2Fe;03 + 8S0; (1)
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4FeCOs3 + 07 —2> 2Fe;03 + 4 COs )
Vay A gom: SOz va CO.. B 1a Fe;03
Fe>03 + 3 H2SO4 — Fex(SOa); + 3H20 (3)
Dung dich C chtra Fex(SO4)3
Fex(SO4); + 3Ba(OH)2 — 3BaSO4 | + 2Fe(OH)s (4)
2Fe(OH); | — Fex03+3 H,0 (5)
Chét ran con lai sau khi nung hdn hop FeOs va BaSO..
Theo (3,4,5): tir 1 mol Fe2Os tao ra hdn hop 1 mol Fe>O3 va 3 mol BaSO..

12,885 12,885

= =0,015mol
160+3.233 859

Suy ra: s6 mol Fe,Os3 =

Theo (1,2) tong s6 mol FeS» va FeCOs gip doi sé mol Fe2Os3 va bang 0,03.
Dit s6 mol FeS, va FeCO; 1an luot 14 x va y ta co:
x+y=0,03 @D

11 1 6,44
—X+—-y=
4 4 22,4 x5

=0,0575 (11)

x=0,02; y=0,01"

m;= 0,02.120 + 0,01.116 = 3,56 gam
Khi A chira 0,04 mol SOz va 0,01 mol CO,. Lugng NaOH it nhét khi tao mudi acid:
SOz + NaOH — NaHSO3 (6)
COz + NaOH — NaHCO; (7)
Tong s6 mol = 0,05 mol  Vaon = 0,05 lit = 50ml
Bai 9. Hon hop chit rin A gdm FeCOs, FeS, va tap chat tro. Hon hop khi B gdm 20% oxi va
80% nito vé thé tich. Cho hon hop A vao binh kin dung tich 10 lit (khong doi) chtra hdn hop B
vira da. Nung nong binh cho cac phan ing x4y ra hoan toan, cac phan ung
cling tao ra mot oxide sat, oxide ndy phan ung v&i dung dich HNO; du khong tao ra khi. Sau
phan mg, dwa nhiét ¢ binh vé 136,5, trong binh con lai chat ran X va hon hop khi Y. Ti khdi cua
Y so voi Hy bang 17 va ap suat trong binh 14 P atm. Cho dong khi CO du di qua X dun ndng, biét
rang chi xay ra phan tng khir oxide sat thanh sat kim loai va dat hiéu suat 80%. Sau phan tng thu
dugc 27,96 gam chit ran Z, trong do sit kim loai chiém 48,07% vé khoi luong.
a.Tinh gia tri P (coi thé tich ran X 1a rdt nho) va thanh phan % khdi lugng tap chét trong A.
b.Cho Y phan tmg véi oxi c6 V205 (xuc tac) & 450°C, hap thy san pham vao 592,8 gam nirdc
dirgc dung dich C (D = 1,02 g/ml). Tinh ndng d6 mol cta dung dich C. Gia thiét hiéu suét cua ca
qué trinh 1a 100%.

Huéng din giai
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a. N =X (mol);nFesz =y(mol)

4FeCO, +0,—">Fe,0, +4C0, T

X 0,25x - X
4FeS, +110, —52Fe,0, +850, T
y 2,75y > 2y

D.n, =0,25x+2,75y (mol)

Do cung diéu kién vé nhiét do va ap suét nén ti 1& vé thé tich = ti 1& s6 mol
=Ny, = 4nOZ =4.(0,25x +2,75y) = ny = 11y (mol)

Vanhonhop Y gom CO,(x mol),SO,(2y mol),N,(x +11ymo1)

Mo — 44x +64.2y +28(x +11y)

Y =36 < x=1,5y
X+2y+x+11y

Khi#ZlGshg cifit Fetrong Z 1

~27,96.48,07%

. 13,44
Fe 100%

=13,44(g) = ng, 6

=0,24 (mol)

Fe, O, +3C0O —"—2Fe +3CO, (H =80%)
0,12 0,24

100%

Do:H=80% = m =0,12.
80

=0,15(mol)

Fe, O; trong X
23 ©0

n =0,15-0,12 = 0,03(mol)

Fe, O; trongZ

m =27,96-m,, —m =27,96-0,24.56-0,03.160=9,72(g)

tapchéttrongZ Fe, O;du

=2n

+ nFeS: Fe, O3 trongX

BINT(Fe) = ng,
=x+y=0,3(2)
Te(1)va(2)=x=0,18vay =0,12(mol)

COPV =nRT(n=nq, +ng +ny =0,18+2.0,12+0,18+11.0,12=1,92)
= P.10=1,92.0,082.(136,5+273) = P = 6,447 (atm) = 6,5 (atm)

9’752.100%:21,6% Tac6:m, =m

% tap chat = +m., +m =0,18.116+0,12.120+9,72 = 45.

FeCO;, FeS, tapchat

b.Hoénhgp Y gom :CO,(0,18 mol),S O,(0,24 mol), N ,(1,5mol)
Chohdénhgp Y quaO, :

V,04
250, +0, —2% 5280,

0,24 0,24
SO, +H,0 - H,S0,
0,24 0,24

=mg, +m,, =0,24.80+592,8=612(g)

ddsau
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Bai 10. Biét A 1a mot mudi ciia nhém va B 1a mot mudi cia sit & dang khan. Hoa tan hon hop A
va B vao nudc duge dung dich X. Chia X thanh bon phan bang nhau, mdi phan c6 thé tich 50 ml.
- Cho phan thr nhat phan ung véi dung dich BaCl, du tao ra 3,495 gam két taa trang khong tan
trong céc acid.
- Cho phén thir hai phan tng vd1 dung dich AgNOs du, tao ra kéttia Y (bi chuyén mau khi chiéu
sang). Cho Y vao dung dich NH; du thi Y tan mot phan. Loc 1ay phan khéng tan, rdi cho tac dung
v6i dung dich HNOs lodng, du thi chit ran tan hét va giai phong khi NO.
- Cho phén thir ba tac dung voi dung dich Ba(OH), du, khi khong c6 mat oxi, tao ra 5,295 gam
két taa.
- Cho phan thir tu tac dung v6i NH; du, 1y két tia nung ngoai khong khi dén khoi luong khong
ddi, duoc chét rin Z.
Biét cac phan ng xay ra hoan toan. Xac dinh cong thic ciia A, B, tinh nong d6 mol cta dung
dich X va khéi luong cua Z.

Huéng dén giai
Tat ca dir kién bai cho suy ra trong dung dich X chira Fe (IT), Al (IIT), gbc sunfat va gdc clorua.
TH1: X chtra FeSO4 va AlICl3
Phan 1: FeSOs4 + BaCl, — FeCl, + BaSOs |

X X

CO: Mo, = X = 3,495/233 = 0,015 mol

Phan 2: FeSOs + AgNO; — Ag>SO4 + Fe(NOs); + Ag|
AICI; + 3 AgNOs — 3 AgCl | + AI(NO3);
Két tila Y: Ag,SOq, Ag, AgCl
AgCl + 2NH; — Ag(NH3),Cl
Ag>xSO4 + 4NH; — [Ag(NH3)4]SO4
3 Ag +4 HNO; — 3 AgNO; + NO 1 + 2 H,0
Phan 3: FeSO4 + Ba(OH)2 — Fe(OH)2| + BaSOy4 |
X X X mol
2 AICl; + 3 Ba(OH), — 2 AI(OH); + 3 BaCl
2 AI(OH); + Ba(OH), — Ba(AlO,), + 4 H,0

Co: Miéttia = Meyop), T Mp,go, = 90X +233x =5,295 gam

— x=0,0164 # 0,015 mol (loai trudng hop nay)
TH2: X chira FeCl,, Alo(SO4)3
Phan 1: Alx(SO4); + 3 BaCl, — 2 AICI; + 3 BaSOy4 |
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y 3y
CO: N 50, =3y = 3,495/233 = 0,015 mol (1)
Phan 2: FeCl> + 3 AgNOs — 2 AgCl | + Fe(NOs); + Ag |

AL(SOs); + 6 AgNO3; — 3 AgxSOs | +2 AI(NOs);
Két tiia Y:AgCl, Ag, Ag>SO;4
AgCl+ 2 NH; — Ag(NH3):Cl
Ag:SO4+ 4 NH; — [Ag(NH;)4]SO4
3 Ag +4 HNO3; — 3 AgNO3;+ NO 1 +2 H,O
Phan 3: FeCl, + Ba(OH); — Fe(OH), | + BaCl, |
X X

AL(SO4); + 3 Ba(OH), — 2 AI(OH)3| + 3 BaSO4 |

y y
2 Al(OH); + Ba(OH), — Ba(AlO,), + 4 H,0
CO: Midttia =M pgop, Mo, = 90X +233.3y = 5,295 gam )

Vay A 1a Alx(SOs4)3, B 1a FeClx
_ 0,005

CMA12(SO4)3 - O’ 05 = 0,1 M
0,02
CMpecr, = 0.05 =04M
Phén 4: FeCl> + 2 NH; + 2 H,O — Fe(OH), | + 2 NH4Cl
X X mol

Al(SO4); + 6 NHz + 6 H O — 2 AI(OH)3 | + 3 (NH4)2SO4
y 2y mol
Fe(OH), + 02— 2 Fe;,0s + 4 H,0

X 0,5x mol

2 Al(OH); —~—> ALLOs + 3 H,0
2y y mol
Cé: mz=m ., +m,,=160.0,5+102.0,05=2,11 gam
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m 612
Vv =Y =% _600(ml)=0,6(
ddsau D 102 ( ) ()

n 0,24
Cuinso, :V: 0.6 0,4 (M)

PHAN C: BAI TAP TU CAC PE THI CHON LQC
Cau 1: (trich tir ¢ HSG Yén Bai 22-23) Nung noéng 37,92 gam hdn hop A gdm FexOy va
FeCOs trong khong khi dén khéi lwong khong doi thu dugc khi B va 33,6 gam Fe;Os duy nhat.
Cho khi B hip thu hoan toan vao 180 ml dung dich Ba(OH); 0,5M thu dugc 11,82 gam két tua.

a) Viét cac phuong trinh hoa hoc xay ra.

b) Xac dinh cong thirc hoa hoc cua FeOy.

Huéng din giai

a) PTHH xay ra:
4FeCO3; + Oy "  2Fe03 +4CO; (1)

o0y +22- 2 0, W xFe03(2)
33,6

b) Ta co =—"—"_=0,21(mol

) Mo = oo (mol)

Ny, om, = 0,5.0,18= 0,09 (mol)

11,82
Mo, = T = 0,06 (mol)

*) Truong hop 1: Ba(OH), con du
CO, + Ba(OH)> — BaCOs + H,O
0,06 0,06 «— 0,06 (mol)

Theo PTHH (1) ta c6 s6 mol Fe,0; (1) = %ncoz = 0,03 (mol)

— Npeo, = Neo, = 0,06 (mol)

® m, , = 37,92- 0,06" 116= 30,96 (gam)

FexOy
S6 mol Fe,03 (2) = 0,21 — 0,03 = 0,18 (mol)
Bio toan nguyén tb Fe:
Ta co npypeo0,) = Npeqre00 = 2 0,18= 0,36 (mol)

_ 30,96- 0,36" 56

> No(re0,) = 6

Vayx :y=0,36: 0,675 =8/15 (Loai)
*) Truong hop 2: Tao ra hai mudi BaCO; va Ba(HCO3),

= 0,675 (mol)
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2CO3 + Ba(OH); — Ba(HCO3):
0,06 < 0,03 (mol)
CO2 + Ba(OH)2, — BaCOs + H20
0,06 0,06 «— 0,06 (mol)

Theo PTHH (1) ta ¢6 6 mol Fex03 (1) = %ncoz ~ 0,06 (mol)
— Npeo, = Neo, = 0,12 (mol)

® mg,, =37,92- 0,12" 116 = 24 (gam)

S6 mol Fex0s3 (2) = 0,21 — 0,06 = 0,15 (mol)
Bao toan nguyén tb Fe:

Ta co Ny pe0,) = Drereon = 2 0,15= 0,3 (mol)

24- 0,3 56
= Moo, = o = 045 (mol)

Vayx:y=0,3:0,45=2/3
Vay CTHH cua oxit sat 1a Fe2Os
Céu 2: (trich tir @ HSG Vinh Phiic 22-23) Hoa tan 31,12 gam hdn hop ran X gom Mg, Fe,
Fe;04 va FeCO; vao dung dich chira H2SO4 va KNO3. Sau phan tmg thu duoc 4,48 lit hon hop
khi Y (dktc) gdm (COa,, NO, Ha, NO») ¢6 ti khdi hoi so v6i Hz 1a 14,6 va dung dich Z chi chua
cac mudi trung hoa (khong co6 mudi sat (I11)) c6 tong khdi lwong chat tan 1a m gam. Cho dung
dich BaCl, du vao dung dich Z thu dugc 140,965 gam két tua tréng. Mait khac cho dung dich
NaOH du vao dung dich Z thiy c6 1,085 mol NaOH phan tmg dong thoi thu duoc 42,9 gam két
tha va 0,56 lit khi T (dktc). Biét cac phan ing xay ra hoan toan. Tinh gi tri ciia m va khéi luong
mdi chit trong X.

Huéng din giai
Theo dé bai, bao toan nhoém SOy ta duoc:

140,965
nstO4 - 1’lBaSO4 = 233 = 0,605 mol,

Khi cho NaOH vao Z thay c6 khi thoat ra — c6 chita NHj ; Fe’"; Mg**

Goi s6 mol Fe?*va Mg?* lan luotlax vay (x, y > 0)

0’52 ~ 1,085 mol M

Theo dé bai ta c6: ny o, = 2x + 2y +

Mait khac:  n ;= 90x + 58y = 42,9 gam (ID)
Tu (I) va (II) ta dugc: x = 0,38; y = 0,15.
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Bao toan dién tich cho dung dich Z ta c6:

+ + +n = = =
- 2nFez+ ZnMg2+ n . 2nso%_ — N, = Ngyo, 0,125 mol

— gid tri cia m la:
m = 0,025x19 + 0,38x56 +0,15x24 + 0,125x39 + 0,605 x96 = 88,31 gam
Ap dung dinh luat bao toan khéi luong ta co:

mx + M50, + MyNo, = Mmudi + mghi + My o

4,48

— my=31,12+0,605x98 + 0,125x 101 - 88,31 - x2x14,6 =8,91 gam

Bao toan mol nguyén to H ta c6:

2ny50, =20y, T 20y ot 4nNHX — ny, = 0,06 mol

Bio toan mol nguyén t6 N ta c6:

Ngno, = Nno T Dno, T nNHX = Nyot Ny, = 0,1 mol — Neo, = 0,04 mol
Bao toan mol nguyén t6 C ta dugc: ng.co, = neg, = 0,04 mol
Ta co: my = mMg + Mg, + mCO§_ + rnO (trong Fe304) - rnO (trong Fe304) = 3984 gam
— N, 0, = 0,06 mol.

Vay khéi luong mdi chat trong X 1a:
My, = 0,15%x24 = 3,6 gam; Mo, = 0,04x116 = 4,64 gam;

My, = 0,06x232 = 13,92 gam;  mp, = 31,12 - 3,6 - 4,64 - 13,92 = 8,96 gam

Céu 3: (trich tir d¢ HSG Vinh Long 22-23) Tinh khéi lugng tinh thé FeSO4.7H,0 tach ra khoi
dung dich khi ha nhiét 4 ctua 1486 gam dung dich FeSOj bdo hoa ¢ 20°C xubng 10°C. Biét do
tan ctia FeSO4 ¢ 10°C 1a 20,5 gam va 20°C 1a 48,6 gam.

Huéng din giai
Do tan S cua dung dich FeSO4 ¢ 20°C 1a

S (FeSO4, 20°C) = MES0s 1oy mFeSO, o, mFeSO, 65 _ 456 oam
mH,0 mdd — mFeSO, 1486-mFeSO,

= m FeSO4 =486 g vam HO=1000 g
Khi 1am lanh vé nhiét d6 0°C thi x (mol) FeSOs. 7H,0 téach ra khoi dung dich thi

mFeSO, 100 = 486—-152x

S (FeSO4, 10°C) = . ST AR
mH,0 1000—18.7x

. 100 =20,5

= x=2,227 mol
Khéi lwong FeSOs. 7H20 tach ra khoi dung dich =2,227.278 = 619,18 g
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Cau 4: (trich tir @ HSG Tra Vinh 22-23) D6t chay hét a gam cacbon trong oxi thu duoc hdn
hop khi A gdm CO va COa . Cho hdn hop khi A di tir tir qua dng sir dung 23,200 gam Fe;04 dun
noéng dén phan tmg két thiic thu dugc chat ran B chtra 3 chat (FesO4, FeO, Fe) va khi D duy nhét.
Hép thu hoan toan D béi dung dich Ba(OH). thu dugc 19,700 gam két tha va dung dich X . Pun
noéng dung dich X thu thém 14,775 gam két taa thi két thuc phan tng. Cho toan bo chit rin B vao
dung dich CuSOj4 du, sau khi phan tng xay ra hoan toan thi luong CuSO4 da phan g 1a 0,030
mol; déng thoi thu dugce 21,840 gam chét rin E.
Viét cac phuong trinh phan (mg héa hoc xay ra.
Tinh a va khéi luong hdn hop khi A.

Huoéng dén giai
PTHH: goi s6 mol C tham gia phan Gmg ¢ 2 PT lan luot 1a: x, y mol
2C+ 0, — 2CO

X X

C+0, —%5 CO,

y y
. +. |CO:xmol
Khi A: {CQ :ymol

4CO+ Fe3s04 —2— 3Fe +4CO0; (*)

CO+Fe;0s  —" 3FeO + CO;, (%)
Vi thu dugc khi D duy nhat nén CO hét.

Ta thay: ne, do PT (*) va (**) sinh ra= n, bimétdi =nco= x mol

Khi D: COz (x+y) mol

n = (0,1 mol

BaCO, (1)
COx+ Ba(OH),— BaCOs |+ H,0 (1)
0,1 0,1

n =0,075 mol

BaCO, (3)
2COx+ Ba(OH), — Ba(HCO3), (2)
Ba(HCOs3), —“—»BaCOs] + H,0+ CO21 (3)
0,075 0,075

=n 2 =2.0,075=0,15mol

€0,(2) = “Mpanco,),

Téng N, trong D= 0,1+ 0,15= 0,25 mol

= atb =0,25 mol
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Fe
Chét rin B: {FeO

Fe,O,
Fe + CuSOs — FeSO4+ Cul
0,03 0,03 0,03

Cu (0,03 mol)
Chat ran E: 21,84 gam {FeO
Fe,O,

m =21,84-0,03.64 =19,92 gam

FeO+Fe;0,
mp=19,92+ 0,03.56=21,6 gam
Tu PT (*) va (**) :
Khéi lwong chit ran giam chinh 1a khdi lugng nguyén tir oxi bi mat di trong oxit
mo= 23,2- 21,6 =1,6 gam
n, bimﬁtdi:%:leol
N, do PT (*) va (**) sinh ra= x= 0,1 mol= nco
Vay y =0,15 mol
nc= x+y = 0,15+0,1=0,25 mol
a=0,25.12= 3,0 gam
MA=Me, +Me, = 0,1.28+0,15.44 =9,4 gam
Céu 5: (trich tir ¢ HSG Thanh Héa 22-23) Cho khi CO di qua 69,9 gam hdn hop X gém Fe,0;
va MOy (khong ludng tinh) nung néng thu duoc 3,36 lit CO: (dktc) va hon hop chat ran Y gdm
Fe, FeO, Fe>03, Fe304, va MOy. Dé hoa tan hoan toan Y can 1,3 lit dung dich HCI 1M thu duogc
1,12 1it khi Ha (dktc) va dung dich Z. Cho tir tir dung dich NaOH vao dung dich Z dén du thu
duoc két tia T. Loc két tia T dé ngoai khong khi dén khéi lugng khong ddi thu duge 32,1 gam
bazo duy nhat. Biét ring luong MOy trong X va trong Y bang nhau va Fe tac dung v&i FeCls
khong déng ké. Xéac dinh cong thic héa hoc cia MxOy
Huoéng dén giai
Reo, = 0,15 mol; nuc1 = 1,3 mol; ny = 0,05 mol
Xem Y chi co6 Fe, FeO, Fe>O3 va MxOy.
Phan g ctia CO véi hon hop X:

Fe,0s + 3CO —“— 2Fe +3CO0O, (1)
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Fe,03 + CO —5— 2Fe0 + CO; (2)
10 (vi khin) = ¢ = 0,15 mol.
Phan tng cua Y voi dung dich HC1
Fe;O3 + 6HCl —— 3FeCl; +3H20  (3)
FeO + 2HCI —— FeCl; + H20 4)
M;xOy + 2yHCl —— xMClayx + yH20 (5)

Fe + 2HCl] —— FeCl; + H»
0,05 0,1 0,05

1 1,3-0,1
Theo (3), (4), (5): no (v)= EnHCl = T

— nox) = 0,6 +0,15=0,75 mol

=0, 6 mol

Pé két tua trong khong khi chi thu duoc duy nhat ching t6 MClayx khong tac dung v6i dung dich
kiém.
FeCl, + 2NaOH —— Fe(OH); + 2NaCl (7)
FeClz + 3NaOH —— Fe(OH)s + 3NaCl (8)
4Fe(OH), + 2H20 + Oy ——> 4Fe(OH)3(9)
32,1

Nieory, = WZ 0,3 mol — nge = 0,3 mol

— Ny, o, = 0,15mol — 7y, . ,,= 0,45 mol.
Béo toan khéi lwong — my = 69,9 — 0,3 .56 — 0,75 . 16 = 41,1 gam.

Bao toan mol O — n,, , , ,= 0,75 - 0,45 = 0,3 mol

M 41,1 68,5.2
Xét phan tir MOy ta co: M >M _0%2-2)
y 03 x

=68,5n

Chi con=2; M =137 (Ba) 1a thoa man.
Vay cong thirc hda hoc cua oxit 1a BaO.
Cau 6: (trich tir & HSG Thai Binh 22-23) Cho 20 gam hdn hgp X gém Fe va Fe;Ou tan hét
trong dung dich H2SO; dic, nong thu duge dung dich Y va khi SO, duy nhét.
Cho toan bd luong khi SO; thu dugc ¢ trén tdc dung vira hét véi 300 ml dung dich KOH 1M, thu
duogc dung dich c6 chira 27,8 gam chét tan.
C6 can dung dich Y thu dugc 55,2 gam cht ran khan. (Biét cac phan img xay ra hoan toan). Tinh
khéi luong cac chat c6 trong 20 gam hdn hop X.

Huéng din giai
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Ny = 0,3x1=0,3 mol
PTHH xay ra:
2Fe + 6H2S04 — Fea(S04); + 35S0, + 6H,0
2Fe;04 + 10H2S04 — 3Fex(S04); + SOz + 10H,0
(C6 thé c6: Fe + Fea(SO4); — 3FeS0s)
2KOH + SO — K»S0; + H,0
(c6 thé c6: KOH + SO2 — KHSO3)
Moc 1: Gia sit KOH tac dung SO» chi tao K»SO:s.
2KOH + SOz — K»S0; + H,0

=0,15 mol

Bao toan K: nK2803 = EnKOH

m, =My o, =0,15x158=23,7 gam
Moc 2: Gia sit KOH téc dung SO» chi tao KHSO:.
KOH + SO, — KHSO;

Bao toan K: n. .., =n,, =0,3mal

3

m, = My, = 0,3%x120 = 36 gam

2

Theo gid thiét: m, =23,7<m

chatitan
2KOH + SO, — K»SOs5 + H,O
KOH + SO> —» KHSOs3

Goi s6 mol K>SO; va KHSO; 1an lugt laa va b.

Béo toan K: n, =2a+b=0,3 mol ()
m_ .=158a+120b=27,8 gam (I1)
Giai (I) va (II): a=0,1,b=0,1

Béo toan S: Ng, =N

K,S0, + nKHSO3 = 0,1 + 0,1 = 0,2 mol

2Fe+6H,S0, —— Fe,(SO,), + 330, + 6H,0
X - 0,5x — 1,5x

2Fe,0, +10H,S0, ——3Fe,(SO, ), + SO, +10H,0

y — 1,5%y — 0,5y
Fe+Fe,(SO,),——3FeSO,
zZ— Z - 3z
Tailieuthi.net

(1)
2)
)
(4)
(5

(6)

(7)

(8)

=27,8<m, = 36 = Phan (ng tao 2 mudi.
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Neg(s) =X MO
bat: Neoo, =Y mol
Neg(e) = Z MOl

Ta c6 h¢ phuong trinh:

7
m,,, = 56x + 232y + 56z = 20 gam *=%0
n302=1,5x+0,5y=0,2 mol =y =0,05
m . =400x(05x +1,5y —z)+3zx152=552gam  |,_ 1

30
=N, :x+z:l+i:0,15mol
° 60 30

%m,, = %S%x 100% = 42%; %m, o, = 58%

Cau 7: (trich tir dé HSG Tién Giang 22-23) St va cac hop chat cla sat rat phé bién trong doi séng va san xuat, tuy
nhién, ching dé bj bién d&i trong qua trinh bao quan, cat trit, ddc biét 1a cac hop chat cla sét (11). Vao thé ky XIX,

mot nha bac hoc ngudi dirc tén Mohr Kari Friedrich d3 tim ra mot dang cat trir twong déi bén virng cho hop chat

sat (I1), d6 1a mudi kép ngdm nuwdc clia amoni sunfat va sat (I1) sunfat. V@ sau, tén goi cla loai mudi nay dugc dat

theo tén nha bac hoc dy dé ghi nhd céng lao cta dng (mudi Mohr).

Biét rang, trong diéu kién khong cé oxi, dung dich chira 29,4 gam mudi Morh phan &ng t3i da véi 300 ml
dung dich NaOH 1,0M. Toan bd lvgng két tha sinh ra sau phan (ng dugc nung trong khong khi dén khéi lwgng
khéng déi, thu dwoc 6,0 gam chat ran. Cho cac phan ¢ng dién ra hoan toan.

a) Viét phuong trinh hod hoc cla cac phan (rng xay ra.

b) Tinh khéi lvgng clha tirng hgp chat cé trong mudi Morh va xdc dinh cong thirc hod hoc ciia mudi Morh.

¢) Tinh ham lugng phan trim cua st trong mudi Morh

Huéng din giai

PTHH: (NH,),S0,+ 2NaOH - Na,S0,+ 2NH; + 2H,0 (1)
0,075 «—(0,3-0,15)
FeSO,+ 2NaOH - Na,S0, + Fe(OH), | (2)
0,075 «—0,15 0,075

1 ¢
ZFB(OH)Z + E 02—) F2203 + 2H20 (3)
0,075 «— 0,0375
() =  x =,0)
= | x = , ( )
Goi cong thirc cia mubi Morh: (NH4)2SO4. FeSO4. nH>0
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,=294-99-114=81( )

2 (0
81
=> = —=
5 15 0,45( )
Ta cé:
(NH,),S0,.FeSO,. nH,0 — (NH,),SO,+ FeSO, +nH,0
0,075 0,075 — 0,075n

045

= 0075 =045=> =——=6
0,075

Vay CTHH ctia mubi Morh: (NH4)2SO4. FeSO4. 6H,0

0% =—x %= %

Céau 8: (trich tir ¢ HSG Quang Tri 22-23) Hon hop A chira kim loai M (hoa tri n) va Fe véi ti
1¢ s6 mol twong Gng 12 1 : 3. Hoa tan hoan toan 19,2 gam A vao dung dich HCI, thu dugc 0,4 mol
Ha. Néu cho 19,2 gam A tac dung hét vai khi Cl, thi can dung vira du 0,55 mol Cl,. Viét cac
phuong trinh hoa hoc va xac dinh kim loai M.

Huoéng dén giai
Goi s mol cia M 1a x = nFe=3x mol
2M + 2nHCl - 2MCl, +nHz (1) Fe + 2HCI —» FeCl2 + Hz (2)
2M + nCly - 2MCl, (3) 2Fe + 3Cl; —» 2FeCls (4)

Mx +56.3x =19,2 M = 24(Mg)
Theo (1— 4),tacohe: {nx/2+3x=0,4 = <nx =0,2 mol
nx/2+3x.3/2=0,55 x =0,1 mol

Cau 9: (trich tir & HSG Quang Tri 22-23) Nung hdn hop gom Al va Fe,Os (khong c6 khong
khi), thu duoc 14,46 gam hdn hop X. Chia X thanh 2 phan. Cho phan 1 tic dung véi dung dich
NaOH du, thu dugc 0,03 mol H; va 2,24 gam cht ran. Hoa tan hét phén 2 trong dung dich chira
0,68 mol HNO3, thu dugc 0,06 mol NO va dung dich Y chi chira mudi. Biét cac phan tng xay ra
hoan toan. Viét cac phuong trinh héa hoc va tinh s6 mol Fe(NOs); trong Y.

Huoéng dén giai
- Do phén 1 tac dung v61 dung dich NaOH tao H, = nAl du
Fe0s + 2A1 —X 5 2Fe + ALO;
Trong X gom Al du, Fe va ALOs
2Al + 2H>,0 + 2NaOH — 2NaAlO: + 3H»
ALO; + 2NaOH — 2NaAlO; + H.O
Al +4HNO3; —» AI(NO3); + NO + 2H,O
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8Al+ 30HNO3 —» 8AI(NO3); + 3NH4NO;3; + 9H,0
Fe + 4HNOs — Fe(NOs); + NO + 2H>0O
2Fe(NO3); + Fe = 3Fe(NOs):
AlO3 + 6HNO; — 2AI(NOs)s + 3H20
- Trong phan 1: nFe = 0,04 mol = nAlO; = 0,02 mol, nAl (du) = 0,02 mol
= m; =2,24+0,02.102 + 0,02.27 = 4,72 gam
= my = 14,46 (2,24 + 0,02.102 + 0,02.27) = 9,64 gam (gap 2 1an m)
- Trong phén 2 :nFe = 0,08 mol = nAlO3 = 0,04 mol, nAl (du) = 0,04 mol
So d0: (Phan 2)+HNO; - AI(NOs)s+Fe(NO;3)3+Fe(NO3 )+ NHNOs+NO+H,0 (1)
Goi a, b, ¢ 1an luot 1a s6 mol ctia Fe(NOs); Fe(NO3)2, NH4NO; trong Y
Béo toan H: 0,68 = 4¢ + 2nH»0 (1) = nH,0 = (0,68 — 4c¢)/2
n,=3a+2b+2¢+0,12.3+0,06=0,68
Tacohe: <n_ =a+b=0,08

=

n,=9.0,12+9a+6b+3c+(0,68-4c)/2+0,06=0,68.3+0,04.3

3a+2b+2c=0,26 a=0,06 mol
=sa+b=0,08 = 1b=0,02 mol = nFe(NO,), = 0,06 mol
9a+6b+c=0,68 ¢=0,02 mol

Cau 10: (trich tir 4 HSG Phui Yén 22-23) Cho m gam gdn hop X gém Fe; Fe;04 va FeCO:s (ti
1€ mol tuong ung 14 6 : 1: 2) phan Grng hoan toan voi axit HoSO4 (ddc, ndng), thu dugce dung dich
Y chi chtra hai mubi va 2,128 lit (dktc) hdn hop khi Z gdbm CO, va SO,. Biét Y phan tng nhiéu
nhat v6i 0,2m gam Cu, duoc dung dich E. Hap thu toan bo Z vao dung dich Ca(OH), du, thu
duoc a gam két tua.

a. Tinh gi4 tri cia m; a; va khdi lugng cac chét tan c6 trong dung dich E.

b. O mot thi nghiém khac, dé thu hoi Fe trong m gam hdn hop X, ngudi ta nung ndéng X
trong khong khi dén phan mg hoan toan dugc chét ran T, sau d6 dan ludng khi CO dén du qua T
(ndng chay), thay can it nhat V lit khi CO (dktc). Tinh gi tri cua V, cho rang phan tng CO khu
oxit sat xay ra hoan toan.

Huéng din giai
Hon hop X (Fe, Fe;04, FeCO:s) rasou P, P, 804;1(0:)“2 Cu FeT, SO
CO,, SO, CaCO3, CaS0O;

Hon hop: Fe (6x), Fe304(x), FeCOs (2x) My, = 56 * 6x + 232x + 116 * 2x = 800x

n . 0,2 mpp . 0,2 800x
Cu 64 64

=2,5x
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Npe3+ = 2Ngy = 2* 2,5x = 5x
bat: Npge+=y (mol) ; Ngp,= z (mol) ; Neo, = Neeco,= 2x (Mol)
BT Fe: 6x +3x + 2x =5x +y (1)
Nihi =z + 2x = 0,095 (2)

BT e: Zn,:e + 2ncu = 2n|:6304 +2 nsoz 2 * 6x +2 * Z,SX =2x + 2z (3)

x = 0,01 mol
1), (2), (3 '
1, (3 y =001 mol
z = 0,075 mol

a. My, = 800x = 800 * 0,01 =8 ¢

Neaco, = Neo, = 2x =2 * 0,01 = 0,02 mol

Ncaso; = Nso, = 0,075 mol
8= My, = Meaco, + Measo, = 0,02 * 100+ 0,075 * 120 =11 g
Meuso, = 2,5 * 0,01 * 160 =4 g
Meeso, = 11%0,01 ¥ 152=16,72 ¢
b. Chat rin T 14 a: Fe;Os
BT Fe: Nee,0; =5 (ke + 3 NMeego, + Neecog) =5 (6% 0,01 +3 % 0,01 +2 * 0,01) = 0,055 mol
BT Oxi: Ngo = Ng = 3 Nee,0, = 3 * 0,055 = 0,165 mol

Veo = 0,165 * 22,4 = 3,696 lit
Vay: Mpy=8g;a= 11 g; Meyso, =4 g Meeso, = 16,72
Veo = 3,696 lit

Cau 11: (trich tir 4 HSG Phu Tho 22-23) Hon hop X gom: MCO3, Fe,Oy, FeCOs (véi M 1a
kim loai hoa tri IT). Hoa tan m gam X can dung vira da 480 ml dung dich HC1 1M. Mat khac, hoa
tan m gam X trong dung dich H,SOs, dic, néng, du thu duge dung dich Y va 3,696 lit hon hop
khi Z (dktc). Cho Y tac dung voi dung dich KOH du thu duoc 19,53 gam két tia. Nung két tia
nay ngoai khong khi dén khéi luong khong doi thu dugc 14,4 gam chat ran E gom 2 oxit kim loai.
Dan tir tir 8,96 lit khi CO (dktc) qua 14,4 gam E nung néng thu duoc hdn hop khi T ¢6 ty khéi so
v6i Hz 12 18,5. Biét cac phan tng xay ra hoan toan va SO: 14 san pham duy nhat ciia H>SO4 dic.

a. Viét cac PTHH xay ra

b. Viét cac cong thic phan tir cia MCO; va FexOy va tinh m

Huoéng dén giai

MCOs; + 2 HCI-MClL, + H2O + CO,
FexOy+ 2yHCIl— x FeCl2y/x + yH,0
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FeCOs+ 2 HCl— FeCl + H,O + CO;
MCO; + 2 H2SO4—MSO4 + H20O + CO2
2 FexOy+( 6x-2y) H2SO4— x Fea(S04)3+(3x-2y) SOx+( 6x-2y H2O
2 FeCOs+ 4 H2SO4— Fez(SO4)3+ SO+ 2 CO2 + 4 H20
2KOH + H>SO4— K>SO04 + 2H>0
Fex(S04)3+6 KOH— 2 Fe(OH)3 + 3 K2SOq4
MSO4 +2 KOH— M(OH); + K>SOq4

2 Fe(OH)3 —" 52 Fe;03 +2 H,0
M(OH),—~— MO + H,0
Fe;03 +3 CO —Y— 2 Fe +3 CO;

MO +CO —— M+ CO»
b. Tim MCOs va Fe Oy
nuct =0,48 mol; nz = 0,165 mol
Do chét rin E ¢6 2 oxit kim loai tao nén 19,53 gam két taa hidroxit gém: Fe(OH)3 a mol va
M(OH). b mol
Ta c6: 107 a+ (M+ 34)b=19,53 (1%)
80a+ (M+ 16)b= 14,4 (2%)
E+ CO nco phan tg= 0,225 mol
Trwong hgp 1 CO khong khir dwge MO
Ny, =0,5a = 0,075mol

Trlva2tacéa=0,15;b=0,06; M= 24
Cong thure phan tir cia MCO3 1a MgCOs
Trwong hgp 1 CO khiwr dwge MO

Ta c6 1,5a+b=0,225 (3)

Tu 1,2,3 loai

n =C
o Fe,O
Dat 2Y3
Ngco, =d

Nyico, = Nygeo, = 0,06

Bio toan nguyén t6 Fe ta co:

cx+d=0,15 (4)

Phan ung vira du véi dung dich HCl ta co6:
2cy+ 2d+ 0,06.2 = 0,48(5)
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Phan trng v61 dung dich H>SO4 dac du tao khi Z ta c6:

M+%+d+0,06:07165(6)

T 4,5,6 ta co: ¢x=0,09, cy= 0,12, d= 0,06

X _3 _,Coéng thic 1 FesOs
y 4
C=0,03

m=0,06.84+0,03.232+0,06.116=18,96gam

Cau 12: (trich tir & HSG Ninh Binh 22-23) Hoa tan hoan toan 17,2 g hdn hop X géom Fe va 1
oxit sit vao 200g dung dich HCI 14,6% thu dugc dd A va 2,24 lit khi H> & dktc. Thém 33g nudc
vao dd A thu dugc dd B. Nong d6 % cua HCI trong dung dich B 1a 2,92%. Mit khac, hoa tan
hoan toan 34,4g hdn hop X vao dd HaSO; dic nong, thu duoc V lit khi SO, (13 san pham khir duy
nhat, dktc).
a. Xac dinh CTHH cua oxit sat trong X.
b. Tim khoang gié tri cia V

Huoéng dén giai
a, Goi oxit 1a FexOy

Fe  + 2HCl ——» FeCl, + Ha (1)

0,1 mol 0,2mol 0,1 mol
Fe.Oy +2yHClI —— FeClyx +yH2O (2)
0,2

mol 0,4 mol

y

Vi, 2,24

n, = = =0,1mol
22,4 22,4

 C% ey X Mgy 14,6x200

M. = - =29,2
et 100 100 8
Moy _ Mg 292 0,8mol
M,., 36,5
11,6
mFeXO), =my,, —Mg, 217,2—56X0,1 211,6g = nFeXO), :m

maa a=200+ 17,2-0,1x2=217¢g
maas=217 +33=250g

My xC%  250%2,92
100 100

my,, trong B= 7,3g
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N, trong B= 7’35 =0,2mol

b

1,0 (2)=0,8-0,2-0,2=0,4 mol

W

po =822 X3 yay T oxit 1a FesO
v S6x+16y  y y 4

=n

b, 2Fe + 6H,SOs dic —— Fex(SO4); + 35S0, + 6H,0 (3)
0,2-x (0,2-x)/2 mol

2Fe;04 + 10 HoSOs dic —5—  3Fex(SO4); +3S02 + 10H20 (4)
0,1 mol 0,3/2 mol

Fe + Fex(S0s4); ——> 3FeSOs  (5)

X X mol

Trong 17,2g hon hop X Moo, = 0.2_92_ 0,05mol

y 4

Suy ra trong 34,4g hon hop X n,,, =2x0,05=0,1mol , n,, =2x0,1=0,2mol

*Néu HSO4 du thi (5) khong xay ra

:—npe+ln :EXO,2+%XO,1:O,35mol

M50, max 5 5 a0y =5
Voo =0,35%22,4=17,8lit
*Néu H2SO4 khong du, tirc (5) xdy ra, khi d6 ng, .,

Tir (5) 40O np g, =X = %x (0,2—-x)+ 0;3

Suy ra x=0,5/3

2Fe + 6H2SOs dic —“—  Fex(SO4)s +3S0: + 6H:0 (3)
0,1/3 0,05 mol
2Fe;04 + 10 HoSOs ddic  —%—  3Fex(S04); +3S02 + 10H0 (4)
0,1 mol 0,05 mol
Fe + Fex(SOs4)3 ——> 3FeSOy4 (5)

Mg, min = 0,05+0,05=0,1mol =V, =0,1x22,4=2,2lit
Vay 2,24<V <7,84
Cau 13: (trich tir 4 HSG Nam Pinh 22-23) Hoa tan hoan toan 25,2 gam Fe vao dung dich
H2S04 10% vira du. Sau phan Gng thu dugc dung dich Y ¢6 nong d6 FeSO4 14 9,275% dong thoi
tach ra 55,6 gam mudi sunfat két tinh. Xac dinh cong thirc ctia mubi két tinh d6?

Huoéng dén giai
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nFe = 0,45 mol
Fe + H2SO4 — FeSO4 + Ha
0,45 045 0,45 0,45 (mol)

Khéi lugng dd H2SO4 10% = 0,45.98:10% = 441 gam
Khéi lwong dd Y =441 + 25,2 — 0,45.2 — 55,6 = 409,7 gam
Khéi lwong FeSOs trong Y =409,7 . 9,275% = 38 gam
Khéi lugng FeSO4 két tinh = 0,45.152 — 38 = 30,4 gam
Khéi luong nudce trong mubi két tinh = 55,6 — 30,4 =25,2

— trong muéi két tinh: nFeSO4 : nH,0 = 224,252 (5.1 4-1.7
152 18

— Cong thirc ciia mudi két tinh: FeS04.7H,0
Cau 14: (trich tir @ HSG Lang Son 22-23)
1. Dé chéng lai su dn mon vé tau bang thép Day dong Diy kém
ngam trong nudc bién, nguoi ta gan nhitng tim R %
kim loai k&m va magie ¢ nhiéu chd trén than - l %
tau (khi mot kim loai dugc ndi v6i kim loai hoat |

R oo . z Binh st Bink siit
dong héa hoc manh hon s€ bi an mon). Tién

dang dich NMsll

an mon cua dinh sat trong 2 thi nghiém trén va

giai thich.

Huoéng dén giai
Thi nghiém 1: Fe — Cu => Sit bi an mon trudce vi sit hoat dong héa hoc manh hon déng
Thi nghi€ém 2: Fe — Zn => K&m bi an mon trudc vi kém hoat dong hoa hoc manh hon sat
=> Téc do an mon ciia sit & thi nghiém 1 nhanh hon thi nghiém 2
Cau 15: (trich tir 4 HSG Lang Son 22-23) Mudi kép ngdm nuéc x(NH4)2SO4. yFeSO4. zH,0
duoc goi 1a mubi Mohr dé ghi nhan cong lao ciia nha bac hoc ngudi Pic Mohr kari Fricdrich da
tim ta vao thé ky XIX. Biét trong moi truong khi tro dung dich chira 29,4 gam mudi Morh phan
g t6i da vi 300ml dung dich NaOH 1M, toan bd luong két tua sinh ra sau phan timg dugc nung
trong khong khi dén khéi lugng khong ddi thu duge 6,0 gam chat rin. Cac phan Gng héa hoc xay
ra hoan toan. X4c dinh cong thurc hoa hoc cua mudi Morh..

Huéng din giai
2. S6 mol ctia NaOH = 0,3 mol
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5

n_ =n__ = 0 =0,0375 (mol)

ran Fe,0q4

PTHH:
(NH4)2SOs + 2NaOH — 2NH3 + 2H20 + NaxSOq4 (1)
0,075 mol « 0,15 mol
FeSOs + 2NaOH — Fe(OH), +NaxSOs4 (2)
0,075 mol « 0,15 mol <« 0,075 mol

4Fe(OH), + 02 —%— 2Fe0;  + 4H20 3)
0,075mol — 0,0375 mol

M, o =0,075.132=9,9 (gam)

(NH4)ZS

=0,075.152 = 11,4 (gam)

M eso,
Mo =294 11,4-99 =8, (gam) =>n, , = % — 0,45 (mol)

Tacotylé x:y: z=0,075:0,075: 0,45=1:1: 6
=> Cong thac mubi Morh 1a: (NH4)2SO4. FeSO4. 6H20
Cau 16: (trich tir 3 HSG Khanh Hoa 22-23) Moét loai quing X c6 thanh phan gom hai oxit A
va B déu 1a cac oxit kim loai. Dé tich A ra khoi quing X, ngudi ta 1am nhu sau :Nau quing X
trong dung dich NaOH du, thu dugc dung dich Y va bi ran khong tan mau d6 chira B. Tiép theo
suc khi CO; du vao dung dich Y théy co két tia Z dang keo mau tréng tao thanh.Loc thu Z, nung
Z trong khong khi thu dugc A.
a. Xac dinh hai oxit A, B va quang X.
b. Viét phuong trinh héa hoc ciia cac phan (mg xay ra.
Cho biét A 13 nguyén liéu dé diéu ché mot kim loai nhe duoc sir dung pho bién lam vat licu gia
dung, xay dung . Trong B oxi chiém 30% vé khoi luong.

Huoéng dén giai
Goi CTHH cuia B 1a M,O, trong d6 y 14 s6 nguyén duong.
Trong B oxi chiém 30% vé khéi luong nén :

160 0316y =06M+48y = 0.6M =112y = M=y
2.M +16.y 3

Bién luan :

y 1 2 3 4

M 18,67 | 37,33 | 56 | 74,67

Kétluan | Loai | Loai | Fe | Loai
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Vay B 1a Sat (III) oxit : Fe,0;3

A la Nhom oxit Al,O3
X 1a quang boxit.
Cau 17: (trich tir 3@ HSG Kon Tum 22-23) Hang 4
nim, trén thé giéi san xudt hang trim triéu tin axit - { A —
sunfuric do cac tmg dung quan trong cia né déi véi B iy

\ ) p p . . . £ ‘ Ché bién daumo
nén kinh té quoc dan (Hinh bén). o Hmn 3 AN yd q(@@,

Trong cong nghiép, axit sunfuric dugc san xuat ANIT SUNFURIC

: H,S0,
@ Gidy et Acquy
bang phuong phap ti€p xtic. Nguyén li¢u la luu huynh / \ Q
, ’ Chdt déo . Luyén kim
(hodc quang pirit sat), khong khi va nudc. Thong Tosgi Thuden g

v = ;
T 95 s
'm e

thudng, san xuat axit sunfuric c¢6 3 giai doan:
- Giai doan 1: Oxi hod luu huynh (hoac quéng pirit M3t s (g dung cda axit sunfuric
sat) bang khong khi gidu oxi.

- Giai doan 2: Oxi ho4 san pham chira Iuu huynh (thu dugc ¢ giai doan 1) bang xtic tac phu hop.

- Giai doan 3: Hap thu san pham chira Ivu huynh (thu dugc ¢ giai doan 2) dé tao axit sunfuric.

1. Viét phuong trinh hoa hoc cho cac phan tng xay ra trong 3 giai doan san xudt axit
sunfuric.

2. Néu co 1 tAn quing pirit sat (chira 19% tap chat) thi c6 thé diéu ché duoc bao nhiéu lit
dung dich H2SO4 73,5% . Gia sir khoi luong riéng dung dich HaSO4 73,5% 1a 1,8 g/ml; qué trinh
san xuat axit sunfuric dat hiéu suat 80%.

Huéng din giai
4FeS; + 1102 —%— 2Fex05 + 8S02 (1)
2S0,+ 0; —22% 5 2805 (2)
SOs; + H,O — H2SO04 (3)
Doi: 1 tin =1000kg
Mg =(100%—-19%).1000 = 810(kg)

F632 — 2stO4

120 kg 196 kg

810 1323 kg
Myt 50, = 18—0 100 =1440 kg
ddeso/,:%=800 lit

2
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Cau 18: (trich tir @8 HSG Kién Giang 22-23) Hoa tan hoan toan 6,92 gam hdn hop (A) gom Fe,
FeO, Fe;04 va Fe,05 can dung hét 80 gam dung dich HCI 10,95%. Sau phan tng thu dugc khi Ha
va dung dich (B).

Cho toan b luong khi H> vira sinh ra tac dung vé1 CuO du ¢ nhiét do cao, sau phan ung
thu duoc chit ran nho hon khéi luong CuO ban dau 12 0,32 gam.

a) C6 can dung dich (B) thi thu duoc bao nhiéu gam mudi khan?

b) Néu hdn hop (A) ¢6 ti 16 mol FeO : Fe,Os = 1 : 1. Hiy xac dinh ndng d6 phan trim cua
céc chét co trong dung dich (B).

Huéng din giai

a)Ta c6 nHCI = % = 0,24

Cac pthh xay ra: Fe + 2HCI —  FeCl, + H> (1)
FeO +  2HCI — FeCl, + H.0 (2)
FesOs +  SHCI — FeCl, +2FeCly + 4 H,O (3)
Fe,03 + 6HCI — 2FeCls  + 3H,0 (4)

- Ha sinh ra pu v6i CuO du, sau pu thu duge khoi lugng chat rin nhé hon khéi lugng CuO
ban dau 0,32 gam, chinh 14 khdi lugng oxi trong CuO pu.

0
H, + CuO Cu +H,0 (5

Theo pt ta c6 nHz( 1) = nH2(5) = nO(pu) = % = 0,02

-Béo toan H trong céc pu (1,2,3,4):
nH(HCl) =nH(H;) + nH(H,O) = 2 .nH> + 2.nHO
= 0,24=2.0,02 + 2 .nH>0 =>nH,O=0,1 mol
= Mait khac nO(oxit sat) = nH,O(2,3,4) = 0,1 mol.
= Mmuéi = mFe (hhA) + mCl (HCI) = (6,92 - 0,1 . 16) + 0,24 . 35,5 = 13,84 gam
b)Dung dich B chira 2 mubi: FeCl, va FeCl; .
Goi x, y lan luot 1a s6 mol FeCl, va FeCls (x, y > 0)

Bao toan Clta c6 : 2x + 3y = 0,24 (*)

. s . 92-01.1
Baotoan Fetaco:x+y= % = 0,095 (**)

Tir (*) va (*%) => x = 0,045 ; y = 0,05
Khéi luong dung dich B 1a :
mddB = mA + mddHC] — mH, = 6,92 + 80 — 0,02 . 2 = 86,88 gam

Nong d6 phan tram céac chat trong dung dich B 1a:

0,045.127

.100% = 6,57%
86,88

C%(FeCl,) =
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0,05.162,5
86,88

Cau 19: (trich tir 4 HSG Hau Giang 22-23)

C%(FeCls) = .100% = 9,35%

a. Nha may nuéc thuong khai thac va xtr li nuéc ngdm dé cung cdp nudc sach cho thanh phd,
noéng thon. Trong nudc ngam thuong cé chud sit, mangan dudi dang mudi Sat (IT), mangan (II)
tan trong nudc c6 anh huong khong tot t6i sirc khoé con ngudi. Dé loai bo huop chat sat (I1),
mangan (II) trong nudc ngam, cac nha may nudc sir dung mot trong cac cach sau day: (i) Bom
nuéc ngam cho chay ra cac gian mua, (i) Suc khi oxi vao bé chira nudc ngdm. Em hiy cho biét
muc dich cua hai cach lam trén.
b. Oxi hod hoan toan 10,52 gam hon hop 3 kim loai pur dang bot Fe, Al, Cu béng ox1 thu duoc
17,40 gam hdn hop oxit. Viét cac phuong trinh hod hoc xdy ra va tim thé tich nhé nhat cta dung
dich HC1 2,00M d¢ hoa tan vira hét luong hon hop oxit trén.
Huéng din giai
a. Dé loai bo huop chat sat (IT), mangan (II) trong nudc ngam, cac nha may nudc st dung mot
trong cac cach sau ddy: (i) Bom nudc ngam cho chay ra cac gian mua, (ii) Suc khi oxi vao bé
chtra nuwéc ngam, thuc chét 1a cach gitip ting ham lugng oxy cho nudc, tao diéu kién dé oxy hoa
sat (II), mangan (II) ton tai & dang hoa tan thanh Sit (III), mangan (IV) tao thanh cac hop chat
hydroxit Fe(OH)s, Mn(OH)4 két tia, dé lang dong dé tach ra khoi nudc bang thiét bi ling , loc
- Phan tng oxy hoa thity phan sat ¢ thé theo phuong trinh sau:
4Fe(HCO3)2 + O2 +2H,0—— 4Fe(OH); + 8COo.
2Mn(HCO3)2 + Oz +2H,0——> 2Mn(OH)4 + 4COs.
Pé phan tmg oxy hoa thuy phan sit xay ra nhanh va triét dé thi nude phai c6 d6 kiém thich hop
va d¢ pH trong khoang 7 - 7.5.
b. PTHH:
3Fe+ 20; ——> Fes04
X 2x/3 x/3 mol
4A1+ 30, ——> 2ALO;
y 3y/4 y/2  mol
2Cu+ 0, ——> 2Cu0
z z/2 z mol

FesO4 + 8HCI —— FeCl, + 2FeCls + 4H,O
x/3 8x/3 mol

AlLO; + 6HCI —— 2AICl; + 3H,O
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y/2 3y mol
CuO + 2HCI —— CuCl. + HxO

z 2z mol

m, =17,40-10,52=6,88¢

n, =6’88=O,215mol
: 2

Theo PTHH ta co:

n =23 20015
3 4 2

& 8x+9y+62=2,58

n
3 3

n =0,86mol

HCI

Thé tich nho nhét cua dung dich HCI 2,00M 1a

0’—8(6) =0,43/ =430ml .

mindd HCI —
9

Cau 20: (trich tir ¢ HSG Hai Dwong 22-23) Hon hop A gdm hai oxit kim loai, trong d6 c6 mot
oxit ciia sat va mot oxit ctia kim loai R (gia st R c6 hoa tri khong ddi trong cac phan tng).

Thi nghiém 1: Din CO du qua 13,6 gam hdon hgp bot A nung néng thu duge 5,04 lit khi
CO; (dktc) va m gam chét ran B chi chia 2 kim loai.

Thi nghiém 2: Cho hén hop gom 13,6 gam A va m gam B vao V ml dung dich HCI 1M,
sau phan tng chi thu dugc dung dich C va 3,08 lit khi H» (dktc). ( Biét C chi chira mubi ). Cho
dung dich NaOH vira du vao C duoc két xuat D va dung dich chi chira mot mudi. Nung D trong
khi khong dén khéi lugng khong doi duoc 28 gam oxit kim loai. Céc phan ung déu xay ra hoan
toan.

a. Tinh m va xé4c dinh cong thuc 2 oxit trong A.

b. Tinh ndng d6 mol cua cac mudi trong C (biét 14 c6 thé tich dung dich C khong d6i so
v6i 6 thé tich dung dich HCI ban dau ).

Huéng din giai
5.1 Goi cong thuc cua cac oxi 1a FexOy va R2O,
5,04 lit CO; (dktc)

Fe,Oy:amol 0

: +CO gu
TN1: 13,6 gam {Rzoni b mol COyq
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Fe ax mol

m gam{ R 2b mol

0

0
ddC+NaOP\D 28gam{ 23
2
Fe,O,:a mol /
136 { xSy

R,0,,: b mol

TN 2: e I +V ml HCI IM —
e: ax mo
m gam{R: 2b mol

NaCl
0,1375 mol H;

0

Fex Oy+yCO xFe +yCO»

0

R20, +nCO 2R +nCO;

R20n + 2nHCI — 2RCly +nH20

Fe + 2HCI — FeCl; + H»

FeCl, + 2NaOH — Fe(OH); + 2NaCl
RCl, + NaOH — NaCl + R(OH),
4Fe(OH), + Oz + 2H20 —4 Fe(OH)3

0

2R(OH)n R20n + nH2O

0

2Fe(OH);  Fe20s + 3H0

504
a. nco = 5 = 3,4 = 0,225

— , = 9,9 gam; mco = 0,225.28 = 6,3 gam

dd chi chira mot muoi

Bao toan khdi lugng ctia TN1 ¢6: moxit + mco = Mco, tm— m =10 (g)

Theo bai ra:
+) 10=56xa + 2Rb
= 112ax +4Rb =20 (1)
+) moxit= 28 = 160. ax + 2b(2R+16n)
= 160ax + 4Rb + 32bn = 28
< 80ax + Rb+ 8bn= 7(2)
+) nco = ay + nb = 0,225
= 4ay +4nb=0,9 (3)
Ly (2) — (1) —(3) c6 6ax — 4ay = 0,1 (4)

—a= 0;14 nén 6x-4y # 0 hay - 752 tuc 1a loai FeoO3
* Trwong hop 1. Oxisatla FeO taclax =y
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FeO + HCl — FeClL + H>O
Do d6 6 TN2: nge = Hy= 10,1375 = ax thay vao (1) va (4) c6 Rb=1,15 va ay 2115
Thay vao (3) c6 Rb<0 (loai)
* Trwong hop 2. Oxi sit 1a Fe;04 tirc 1a x=3; y = 4
Fe304 + 4HC1 — FeCly + 2FeCl; + 4H.O

0,05 0,05 0,1
168 +2 =10 = 0,05
Thay s6 vao (1); (2); 3)c6{480 +4 +32 =28 =4/5 ——=32
4 + =0,225 =1/40
n 1 2 3
R | 32 (loai) 64 96 (loai)

Vay oxit con lai la: CuO
— b=0,0125 mol
- ¢0 nre = ax = 0,15 nén lugng Fe tham giai 2 phan ung
Fe + 2HClI— FeCl;+ H»
0,1375 0,1375 (mol)
Fe + 2FeCl; — 3FeCly
0,0125 0,025 0,0375
Trong C chtra: CuClz: 2b = 0,025 (mol); FeCl,: 0,05+ 0,0375 = 0,0875 (mol); FeCls: 0,1-
0,025=0,075 (mol)
nuct =2b +4a + 0,1375.2 = 0,2 (mol) —» V =0,2 (lit)

__ 0025 __ .
Chguy, = oo = 0,125 M;
0,0875
Chiee, = g5 = 04375 M
0,075
CMFeCI3 = 0—2 - 0,325 M

CHUYEN PE: IRON — HOP CHAT CUA IRON - HQP KIM CUA IRON.
PHAN A: Li THUYET
I. Kim loai iron (Fe = 56)
1. Tinh chat vat ly
- Tron tinh thé ¢6 mau tréng xam, ¢6 anh kim, dan dién va dan nhiét tbt nhung kém hon so véi

aluminium.
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- Iron c6 tinh déo, d& rén, co tinh nhiém tir, bi nam cham hut va trd thanh nam cham.
- Iron 13 kim loai nang, ndéng chay & 1539°C.
2. Tinh chét hoéa hoc
2.1. Tac dung véi phi kim
3Fe + 20, —“—>Fe;04

2Fe + 3Cl, —~—2FeCl;
2.2. Tac dung vai dung dich acid
a). Véi cac acid thwong (HCI, H2SO4 loding): san phim tao thanh mudi iron (II) va giai
phong khi Ha.
Fe + 2HCI] — FeCl> + H21
Fe + HoSO4 — FeSO4 + H21
b). Véi acid dac biét (H2SO4, HNOs3 dic)
- Fe khong tac dung véi acid (H2SO4 dac, ngudi; HNOs dac, ngudi).
- Fe tac dung véi acid (H2SO4 dic, nong; HNO; dic nong/loang) tao thanh mubi iron (IIT) nhung
khong giai phong khi Ho.
Fe + 4HNO;1) — Fe(NOs); + + NOT + 2H0
2Fe + 6H2SO04@4) — Fe2(S04)3 +3S0O21 + 6H20
¢). Tac dung v6i dung dich mudi
Fe + CuSO4 — FeSO4 + Cu]
Fe + 2AgNO; — Fe(NO3), + 2Ag|
d). Cac tinh chat héa hoc khac ciia iron
- Tron ¢6 14n tap chét dé 1au ngoai khong khi 4m s& bi phu bai 1 1p ri (bi an mon dién héa).

4Fe + 302 + 6H;,0 — 4Fe(OH);
(Hoiic 2Fe(OH), + %Oz + H0 — 2Fe(OH)s |

- Iron khong tac dung v6i nude & nhiét do thuong nhung do c6 O trong nude va khi tiép xuc lau
thi iron c6 1an tap chét bi an mon.
3Fe + 4H,0 —<°C_, Fe304 + 4Hp?

Fe + H,0 —29°C 3 FeO + 4H,1
IL. Hop chit ciia iron
- Oxide: Iron c6 céc oxide FeO, Fe;03, Fe;0O4 1a nhitng oxide khong tan trong nude.
- Hydroxide:
+ Iron c6 cac hydroxide Fe(OH),, Fe(OH); 1a nhitng base khong tan trong nudc.
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+ Piéu ché: cho mubi cua iron tac dung vdi dung dich kiém.

FeCl + 2NaOH — Fe(OH)2| + 2NaCl

Tring xanh
FeCls; + 3NaOH — Fe(OH)3| + 3NaCl
Nau do

+ Do su c6 mit ctia oxygen nén Fe(OH), chuyén thanh Fe(OH);

4Fe¢(OH), + O, + 2H,0 — 4Fe(OH)3)

(Hoiic 2Fe(OH), + %Oz + H0 — 2Fe(OH)3))

+ L4y cac hydroxide cua iron dem nung ¢ nhiét d6 cao dén khdi luong khong doi thu dugce cac
oxide tuong tng
Fe(OH), —~FeO + H,0
2Fe(OH); —~— Fe>03 + 3H,0
- Muéi cua iron (II), (I1I)
+ Mudi ciia iron (II)
Khéng bén, c6 tinh khir, khi tac dung v6i chat oxi hoa tao thanh mudi sat (I1I).
2FeCly + Clp gu — 2FeCl3
Fe qu + 2FeCls — 3FeCl;
3Fe(NOs3)2 + 4HNO3; — 3Fe(NOs)s + NO + 2H.0
2FeS0O4 + 2H2SO04 dic, nong — Fe2(SO4)s + SOz + 2H20
10FeSO4 + 2KMnO4 + 8H2SO4 — 5Fe2(S04)3 + KoSO4 + 2MnSO4 + 8H20
6FeSO4 + KoCr207 + 7TH2SO4 — 3Fex(S04)3 + KaSO4 + Cra(SO4)3 + 7TH20
Chii y: Cac mubi iron (IT) khong tan nhu FeCOs, FeS, FeS: bi dot nong trong khong khi tao
Fe20:s.

2FeCO; + %Oz ", Fey03 + 2COx1
4FeS + 90, —“— 2Fe>0; + 4501

4FeS; + 1102 —“— 2Fe;0; + 85011
(Hoiic 2FeS; + %og 5 Fey03 + 450,1)

+ Mudi cia iron (III)
e (C0 tinh oxi héa khi tac dung véi chat khir.
2FeCls + Cu — CuCl;, + 2FeCl,
2FeCls + 2KI — 2FeCl, + 2KCl + I,
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2FeCl; + H2S — 2FeCl; + 2HCL + S

e Cic dung dich mubi sit (III) c6 méi trudng acid.

Fe* + 3H,0 <> Fe(OH); + 3H*

e Khi cho mudi sat (III) tac dung véi cac kim loai can luu y:

% Néu kim loai 12 Na, Ca, K, Ba + H,O — Kiém + Ha.

Kiém + Fe’* — Fe(OH)s

% Néu kim loai khong tan trong nuée va dung trude Fe

Fe’" — Fe*' — Fe
+* Néu kim loai 1a Cu hoac Fe

Fe?t — Fe?t

e Cac mudi sat (IIT) bi thuy phan hoan toan trong méi trudng kiém:

2FeCls + 3NaxCOs + 3H20 — 2Fe(OH);] + 6NaCl + 3CO21

I11. Hop kim cua iron: Gang — Thép

Gang

Thép

Khai niém

Gang la hop kim cua Fe véi C va mot
) nguyén td khac (Si, Mn, P, S), trong

d6 ham luong C chiém tir 2 — 5%.

Thép 1a hop kim cua Fe voi C,
trong d6 ham luong C chiém dudi

2% va mot sO nguyén to khac.

Tinh chat

Gang ctrng, gion hon iron.

Thép co tinh dan hoi, cing, it bi an

mon.

Ung dung

Gang trang dung dé luyén thép. Gang
xam dung dé duc bé may, éng dan

nudc, ...

Thép ding dé ché tao cac chi tiét
may, vat dung, dung cu lao dong,

phuong tién van tai, ...

San xuat

Nguyén tic: Dung CO khtr iron oxide &
nhiét do cao trong 10 luyén kim

CO +FeO —— CO,1 + Fe

Nguyén tic: Loai ra khoi gang phan
16n cac nguyén t6 C, Si, Mn, ...
trong 10 cao.

C+0, -5 CO;

Si+0; —— SiO;

2Mn + O —%— 2MnO

PHAN B: BAI TAP PUQC PHAN DANG
Dang 1: Viét PTHH

- Phuong phap: Véan dung TCHH cua iron, hop chat cua iron dé viét PTHH.
Cau 1. Viét PTHH khi cho
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a). Fe tac dung vdi Oa, S, HCI, H,SO4 loang?
b). Fe tac dung v6i HoSO4 dic, ndng (san pham khi SO»)?
¢). Fe tac dung v6i HNOs dic, nong (san pham khi NO)?

Huéng din giai

a).

3Fe +20; —“—>Fe304

Fe +S ——FeS

Fe + 2HCI — FeCl> + H21

Fe + HoSO4q) — FeSO4 + Ho?
b).

2Fe + 6H2SO4dic, nong) — Fe2(SO4)3+ + 35021 + 6H20
c).

Fe + 4HNOs3dsc, nong) — Fe(NOs3)3+ + NO1T + 2H,0

Céau 2. Cho dung dich FeCl, phan tmg voi luong du dung dich NaOH. Loc két tia dem ra ngoai
khong khi va nung dén khéi luong khong doi. Chat rin thu duoc cho phan tng véi khi CO & nhiét
d6 cao. Hay cho biét mau sic cta chit ran thay doi nhu thé nao? Viét phuong trinh phan tng hoa
hoc?
Huéng din giai

Mau sic cta chat ran thay doi: tring xanh — niu dé — xam

FeCl; + 2NaOH — Fe(OH),| + 2NaCl

(Trang xanh)
Trong khong khi c6 mdt Oz nén Fe(Il) — Fe(IlI)

2Fe(OH), + %Oz + H,0 — 2Fe(OH)s)
(Nau do)
2Fe(OH); —'—> Fe;05 + 3H:0
(Nau do)
Fes03 + 3CO —“—2Fe + 3CO,1
(Xém)

CAu 3. Viét PTHH khi cho FeO, Fe,O3, Fe304 tac dung véi
a). Dung dich HCI?
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b). Dung dich H>SO4 loang?
Huéng din giai

a). Tac dung v&i dung dich HCI

FeO + 2HCI1 — FeCl» + H20O

Fe;O3+ 6HCl — 2FeCls + 3H,O

Fe304+ 8HCl — FeClr + 2FeClz + 4H2O
b). Tac dung véi dung dich HoSO4

FeO + H2SO4 — FeSO4 + H2O

Fe203 + 3H2S04 — Fex(S04); + 3H20

Fe304+ 4H2SO4 — FeSO4 + Fex(S04); + 4H20

CAu 4. Tir cac chit Fe, FeSa, S, 02, H,0. Em ¢6 thé diéu ché dugc nhiing chit nao? (Céc diéu
kién can thiét coi nhu c6 dir)
Huoéng dén giai
3Fe +20; —“—>Fe304

Fe+S —“ 3FeS

2FeS, + %Oz 480,17 + Fex0s

2807 + 0, —“2 525051

SO; + H20 — H2SOq4

2H,0 —%252H, + O

H, +S —5H,S1

FeO + H, —~—Fe + H,O

Fe;04+ 4H2SO4 — FeSO4 + Fex(SO04); + 4H20

Hodc 2FeS + 10H2SO4 — Fex(SO4)3 + 9SO21 + 10H,0
Cau 5. Bo tic cac phan tng sau:

1.FeS; + 0, —“ A1 +B

2A+H.S—-Cl+D

3.3.C+E—>F

4.G+NaOH — H| +1

5] 5 B+D

6.B+L——> E+D

7.F + HCl - G + H2S

Tailieuthi.net Trang 74



8.H+0,+D—1J|

- Goiy dép an
A: SO
B: Fex0s
C:S
D: H,O
E: Fe
H: Fe(OH)
I: NaCl
J: Fe(OH);3
L: H>
F: FeS
G: FeCl

- Viét PTHH hoan chinh

Tailieuthi.net

Huéng din giai

1. 2FeS, + %Oz ' 4480,1 + Fe;0;

.SO; + 2H,S — 38| + 2H20

.S+Fe —~ 5 FeS

. FeClz + 2NaOH — Fe(OH)2| +

A W DN

2NaCl

5. 2Fe(OH); —~— Fe;03 + 3H20

.Fe;03 + 3H,—~— 2Fe + 3H,0
7. FeS + 2HCI — FeCl; + H»S

N

8. 2Fe(OH); + %Oz + H20 — 2Fe(OH)s)

Cau 6. Co6 thé diéu che iron bang cach khir cac iron oxide theo cac phan ing sau:

1. Fex03 + CO —~—Fe + A
2.Fe;03+Hy —“5>Fe+B
3.Fe;0; + Al —~>Fe+D
4.Fe,Oy+ Al —“>Fe+D

5.Fe;03+C —2 3Fe+E

Luu y. Khong dung C vi hoc sinh hiéu nham 13 Carbon (C)
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Hoan thanh cac PTHH cila cac phan tng trén. Theo em, phan Gng nao ding dé san xuét gang tir
quing sat?
Huoéng dén giai

1. Fe203 + 3CO —“—2Fe + 3CO0,7 (phan (mg dung dé san xuét gang)

2. Fe;O;3 + 3H, —“—2Fe + 3H,01

3. FexO3 + 2A1 —“—>2Fe + AL O3

4. 3FexOy + 2yAl —“—3xFe + yALO;

5.Fex03 +3C —£—>2Fe +3CO1

Céu 7. Hoan thanh so d0 phan tmg

Fe ' 5FeCl, 2 FeCls —* >Fe(OH); —* >Fe;03 —>Fex(SOs)s —*>Fe(NOs)s
2 4 9

Fe;03 «2— Fe(NOa),
Huoéng dén giai
1. Fe + 2HCI — FeCl: + Ha?
. FeCl; + Zn — Fe + ZnCl»
. 2FeCly + Cl> — 2FeCl3

. 2FeCl3 + Fe du — 3FeCl;
. FeCl;+ 3NaOH — Fe(OH);| + 3NaCl

N B~ W

. 2Fe(OH); —~—Fe,03 + 3H,0

. Fe203 + 3H2S04 — Fex(S04); + 3H20

. Fea(SO4)3 + Ba(NOs3), — BaSO4] + Fe(NO3)3
. 2Fe(NOs)3 + Fe du — 3Fe(NO3)2

O o0 3 O

10. 2Fe(NOs); ——>Fe,0s + 4NOs T + %OzT

Cau 8. Viét PTHH thyc hién so dd sau

Fe,03 —%Y s A Z@ s FeCl,
}AB Aﬂ

Trong do A, B, X, Y, X, T la cac chat khac nhau. Xac dinh A, B, X, Y, X, T
Huéng din giai

- PTHH ciia cac phan &ng theo so' do 1a
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1. Fe203+ 3CO —“—2Fe + 3CO»?
(Hoic FexO3+ 3H, —“—2Fe + 3H,0)
(Hoic FeO3 + 2A1 —“—2Fe + Al>Os: phan tng nhiét nhom)
(Hoic Fe;O3+ 3C ——2Fe + 3CO)
2. Fe + CuCl; — FeCl; + Cu
3. Fe;O3 + 6HCI — 2FeCl; + 3H,0
4. 2FeCl; + Cu — 2FeClz + CuCl;
(Hodc Fe gu + 2FeCl; — 3FeCl)
(Hodc 2FeCls + 2KI — 2FeCl, + 2KClI + 1)
(Hodc 2FeCls + H2S — 2FeCl, + 2HCI1 + S)
- CTHH cuia cac chat
A la Fe.
B 1a FeCls
X c6 thé 1a CO, Ha, Al C.
Y la CuCl
Z 1a HCl
T ¢6 thé 1a Cu, KI, H2S, Fe du

Cau 9. Viét PTHH thyc hién so dd sau

1/' FeClz —Q)FB(OH}Q L)FGSO4 —4)F6(NO3)2 —5>F8203 —6)FB
Fe
7\ FeClg —S>FG(OH)3 —9>F8203 L >Fe H >Fe304

Huoéng dén giai
1. Fe + 2HCI — FeCl, + Hy?
. FeCl> + 2NaOH — Fe(OH)2| + 2NaCl
. Fe(OH)2 + H2SO4 — FeSO4+ 2H20
. FeSO4+ Ba(NOs)2 — Fe(NOs3)2+ BaSO4]

. 4Fe(NO3), —~—2Fe,0; + 8NO1 + 021
. Fex03+ 3CO —“—2Fe + 3CO»1

. 2Fe + 3Cl, —“—52FeCl;s
. FeCls+ 3NaOH — Fe(OH)s| + 3NaCl

00 9 AN W A~ W

\O

. 2Fe(OH); —Fe,03 + 3H,0
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10. Fe;03+ 3CO —“—2Fe + 3CO»?1
11.3Fe + 20, —~ 3 Fe304

Cau 10. Xac dinh CTHH cua céc chat A, B, D, E, X, Y, M, cac hop chat cia M va viét PTHH

thuc hién so d6 sau:

A —25D 2 5E ——>M,(804);

»MSO; ——>M(OH), —>M(OH);

Huoéng dén giai

- CTHH cua cac chat:

A: SO;

B: Fex0O3

D: SO3

E: H2SO4

X: O

Y: H.0

M: Fe

Céc hop chat ctia M 1a: FeSO4, Fex(SO4)3,Fe(OH)2, Fe(OH);
- Viét PTHH

1. 2FeS, + %02 1, Fey03 + 45057

2.S0,+ %Oz 1m0 g0,

3. SO3+ H2O — H2SOq4
4. 2Fe + 6H2SO0u4@a) ———Fea(SO4);3 + 3802 + 6H20

5. Fe;03+ 3CO —“2Fe + 3CO,1
6. Fe + 2H,S04 — FeSO4 + Ha 1
7. FeSO4 + 2NaOH — Fe(OH),| + Na,SO4

8. 2Fe(OH), + %Oz + H20 — 2Fe(OH)3|
Luu y. Xéc dinh dugc M moi viét duoc cac PTHH 4, 6, 7, 8.
Dang 2: Phwong phép bao toan khoi lwong (BTKL)
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- Phuwong phap giai: c6 thé ap dung 1 trong 6 cach 1am tuy dir kién dé bai

+ Trong mot PUHH: Tong khdi lugng cac chat san pham bang tong khéi lwong cac chit
tham gia phan ung.

+ Trong hop chit héa hoc: khéi lwong hop chit bang tong khéi luong cac nguyén té co
mit trong hop chat.

+ Khdi lwong dung dich = khdi lugng chat tan + khdi lugng dung méi (H20).

+ Khi pha tron cac dung dich véi nhau:

Mdd sau = Mdd ban ddu - M|

+ Khi ¢6 can dung dich thi kh6i lugng hdn hop mubi thu dugc bang tong khéi luong cua
cac cation kim loai va anion goc acid.

+ Trong mdt nguyén tir: khdi lugng nguyén tir bang tong khéi lwong cac loai hat co trong

nguyén tu (p, n, e)

Cau 1. Dé khtr hoan toan 17,6g hdn hop gom Fe, FeO, Fe,03, FesO4 can vira du 2,479L khi CO &
diéu kién chuan (PKC). Tinh khdi lugng Fe thu duoc?
Hwéng din giai
oo = 4
24,79

=0,lmol

So d6 phan tng

CO + O (oxidey — CO2

0,1 ---0,1

Mre = Mpy - mo= 17,6 —16.0,1 = 16g

Cau 2. Dé khtr hoan toan 20,5g hdn hop gom Fe, FeO, Fe,03, FesO4 can vira du 4,958L khi CO &
diéu kién chuan (PKC). Tinh khdi lugng Fe thu duoc?
Hwéng din giai
nCO = V
24,79

=0,2mol

So d6 phan ng

CO + O (oxide) = CO2

0,2 ---0,2

Mre = Mph - Mo = 20,5 -16.0,2 =17,3¢g

Tailieuthi.net Trang 79



Tailieuthi.net
Céu 3. Hoa tan hoan toan hdn hop bot hai kim loai Fe va Al can x ml dung dich HySO4 0.2M
loang. Sau phan ung thu dugc dung dich D va khi khong mau E. C6 can dung dich D thu duoc
4,94g mudi khan. Tinh thé tich khi E thoat ra  DPKC?
Huéng din giai

Theo d¢ bai ta c6 PTHH

Fe + 2HCI — FeCl> + H21

2Al+ 3H2SO4 — Alx(SO4); + Ha1
Theo PTHH ta co

Ny, =Hhgo, >

My = My + M o

—m,, =4,94—-11=384g

muoi

:>mSO42, =m

muoi

384

nSO42' - 96

=0,04mol

= n,, =0,04

=V, =0,04.2479~1L
Céu 4. Hoa tan hét 7,68 gam hdn hop FeO, Fe,05 va Fe304 can vira di 260 ml dung dich HCI 1M.
Dung dich thu duoc cho tac dung voi dung dich NaOH du rdi loc két tia nung trong khong khi
dén khéi lwong khong d6i thu duoc m gam ran. Tinh m?
Huoéng dén giai

ne—=0,26
1

= n027 / oxide = Ean = 0’13

My, =M, —M,, =7,68—-0,13.16=5,6g
=>n, =01

2Fe <-----mmmem- Fe 0s

0,1-----mmmmm - 0,05

= my, 5, =0,05.160 =8g

Cach giai khac
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Coi hén hgp chi cé FeysO3 va FeO

Goi x, y lan lugt 1a s6 mol FeaOg va FeO
— 160z + T2y — 7,68(1)

FeoOq + 6HCI — 2FeCly + 3H20

FeQ + 2HCl — FeCly + HyO

FeCly + 3NaOH — Fe(OH), + 3NaCl
FeCly + 2NaOH — Fe(OH), + 2NaCl

i?
2Fe(OH)3 — Fey03 + 3H,0
tD

4F€(OH)2 + 09 — 2Fes0q + 4H50
Theo PT
ngc = 6z + 2y
= 6z + 2y = 0, 26 (2)
Tu (1) va (2)
{3: = 0,03(mol)
y = 0,04(mol)

Bao toan Fe

NnNFEe
T e ‘;O — 0,03 + 0,02 = 0, 05(mol)

— mp.,0, — 0,05.160 — 8(g)

Cau 5. Cho ludng khi CO du di qua 6ng st chira 5,64g hdn hop dugc dun néng gom: Fe, FeO,
Fe,0s, Fe;04. Khi di ra sau phan tng duoc din vao dung dich Ca(OH), du thiy tao ra 8g két tua.
Tinh khéi luong iron thu dugc?
Huéng din giai
Do CO lay oxygen cua oxide tao ra CO»
8

n,, .. =n =Ngp =N = Tan
0/ oxide co,, €0, CaCO, 100

= m, =0,08.16=1,28g

= my, =m,, —m,=35,64—-128=436g

=0,08mol

Cau 6. Thoi khi CO di qua dng str dung hdn hop Fe;Os va CuO nung ndng dén phan ung xay ra

hoan toan thu dugc 2,32g hon hop kim loai. Khi thoat ra cho di vao binh dung dung dich

Ca(OH) du thdy tao ra 5g két tiia. Khoi lwong hon hop cia hai oxide ban du 1a bao nhiéu gam?
Huéng din giai

Do CO lay oxygen cua oxide tao ra CO»

1o ovide = Mco,, = Nco, = Neuco | = 100 =0,05mol

= m,=0,05.16=0,8¢g

M fe,0,,cu0) = M(Fe,ciy T Mo = 232+0,8=3,12¢g
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Cau 7. Cho ludng khi CO di qua hdn hop X c6 khdi lwong m gam goém cac oxide: Fe;Os, ALOs,
MgO, FeO, CuO nung néng. Sau mot thoi gian thu duge hdn hop khi Y va 56,82g chat ran Z.
Cho Y 16i chdm qua binh dung dung dich nudc voi trong du, thiy co 45g két tia xuat hién. Tinh
gia tri m?
Huéng din giai
Cach 1. BTKL
45

n.,=H., =H =——=0,45mol
co co, cacos =00
My + Mey =my + Mg,
= my =my, +me, —m, =5682+0,45.44-0,45.28 = 64,02¢
Cach 2. BTNT
45

Ny =Neo =Nep, =Neyep, = e = 0,45mol

100
m, =m, +m, =56,82+0,45.16 = 64,02g

Céu 8. Hoa tan hoan toan 2,81g hdn hop gébm Fe,03, MgO, ZnO trong 500mL dung dich H»SO4
1M (vira du). Sau phan tng, khéi lugng mudi sulfate khan thu dugc khi ¢6 can dung dich c6 khéi
lugng 1a bao nhiéu gam?

Huoéng dén giai
=n, =0,5.0,1=0,05mol
=2,81-0,05.16+0,05.96 =6,81¢g

n
50,*

= M, =My, — Mg + 10

muoi 0, 2-

Céu 9. Hoa tan hoan toan 2,81g hdn hop gébm Fe,03, MgO, ZnO trong 300mL dung dich HoSO4
1M (vira du). Tinh khéi lugng mubi tao ra trong dung dich?
Huéng din giai
Fe;03—Fex(S04)3
MgO — MgSOq4
Zn0 — ZnSOy4
Mg = Mo =0,3.0,1=0,03mol

SO

=, = (my, —mg)+m = (2,81-0,03.16) +0,03.96 = 5,21g

Cau 10. Hoa tan hoan toan 15,3 hdn hop X gém Fe, Mg, Zn trong dung dich HCI du nguoi ta thu
dugc 7,437L khi DPKC va dung dich Y. C6 can dung dich Y thu dugc bao nhiéu gam mudi khan?
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Huoéng dén giai
M + 2HCIl — MCL + H21

L1437 _
24,79

Ap dung PLBTKL
=my, +m, =153+03.71=36,6g

0,3mol

m

muoi

PHAN C: BAI TAP TU CAC PE THI CHON LQC

Cau 1. (trich tir @& thi HSG 2023). Cho 10,4 gam hdn hop X gém Fe va Mg tac dung hét véi
lugng du dung dich HCI thu dugc dung dich Y va 7,437 lit khi (PKC). Khdi lugng mudi trong Y

la
Huoéng dén giai

My = My +m,, =10,4+03.71=31,70g

muoi

Céu 2. (trich tir @ thi HSG nim 2023) Hoa tan hoan toan 2,8 gam hén hop géom FeO, Fe,O; va
Fe304 can vira du V ml dung dich HCI 1M, thu dugc dung dich X. Cho tir ttr dung dich NaOH du
vao X thu dugc két tia Y. Nung Y trong khong khi dén khéi lugng khong doi thi thu dugc 3 gam

cht ran. Gia tri cua V 1a
Huéng din giai

Cach 1. BINT

My, = % =0,01875

= ny, =2n,, , = 0,0375

— n, _mo_ oy, =y, 2,8-0,0375.56 —0,04375
M 16 16

Ry = 21, o = 2.0,04375 = 0,0875

vy, = 00875 08751 —87.5mL

Cy
Cich 2. Quy ddi hén hop

FeO —x mol va FeoO3 — y mol
Ta co6: 72x + 160y = 2,8 gam (1)

Ta co so do:

Fe 03, FeO — X: FeCl,, FeCls —»Y: Fe(OH),, Fe(OH); — Fe 03

Bao toan nguyén t6 Fe
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Ta c6: 2.0Fe203 + nFeO = 2.nFe;0; sau pir — x + 2y = 2. % =0,0375 (2)

Ta c6 hpt
72x + 160y = 2,8
x+ 2y=0,0375

Giai hpt ta dugc
x =0,025
y =0,00625

Ta co: nuc1 = 2.nFeO + 6.nFe203 = 0,0875 mol

— Vi =Ci =0,0875L = 87,5 ml

M

Cau 3. (trich tir dé thi HSG nim 2023) Cho khi CO du di vao ong st nung néng dung hon hop
chét rin gém: AlO3, MgO, Fe304, CuO thu dugc chit rdn Y. Cho Y vao dung dich NaOH (du),
khudy ki, thay con lai chét ran khong tan Z. Gia sir phan (mg xay ra hoan toan. Phan khong tan Z
gb6m nhirng chat nao?

Huéng din giai

So dd phan tng:
AlO, AlLO,
JMgo JMgo Vse
FeO, Fe Fe
i +MaCH, 5
X G ooy v Cu — Qu

(AL,O5 13 hop chét ludng tinh, c6 kha ning tan trong dung dich NaOH).

Cau 4. (trich tir dé thi HSG ndm 2023). Hoa tan hoan toan a gam hdn hop Al va Fe vao dung
dich H>SO4 loang du thu duoc dung dich A va 12,395 lit khi (dkc). Cho tur tor dung dich NaOH
vao dung dich A dén khi luong két tia bat dau khong doi nita (két tia B); loc B thu dugc dung
dich nuéc loc C; dem nung B trong khong khi dén lwong khong d6i thu dugc 16 gam chit ran D.
1. Viét cac phuong trinh phan ing xay ra. Tinh a.
2. Cho tir tir dung dich HC1 2M vao dung dich C sau phan tmg thu dugc 7,8 gam két tua. Viét
cac phuong trinh phan Gng xay ra. Tinh thé tich dung dich HCI 2M da dung.

Huéng din giai
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Goi na; = x (mol), nre =y (mol)

2Al +3H2S04 — Al(SO4); +3H,T
X 0,5x 1,5x
Fe + HoSOs — FeSOs  + HpT

y y y
Dung dich A: Alx(SO4)3, FeSO4 va HoSO4 du

H>SOs +2NaOH — NaSOs + 2H,0
Al(SOs); +6NaOH — 2AI(OH);4 + 3NaxSO4
0,5x X

FeSO4 + 2NaOH —> Fe(OH)2 + NaxSOy4

y y
Al(OH); +NaOH — NaAlO, + 2H,0

X X

Két tua B: Fe(OH), ; Dung dich C: NaAlO2, NaxSO4
4Fe(OH); + O, —2— 2Fe>03 +4H,0

y 0,5y
12
l,5x+y=—24;37995 o
Chiét rin D: Fe,03 = ’
5 _E y=02
>V =160

a=0,2.27+0,2.56 = 16,6(g)

Céu 5. (trich tir ¢ thi HSG Quang Nam niam 2023). Hon hop X gom Al, Fe. Cho 22,0 gam
X phan tng hoan toan véi luong du Cla, thu duoc 85,9 gam mudi. Tinh % khdi luong cia Fe

trong X.

Huoéng dan giai
2A1+3ClL 55 2AICI.
2Fe +3Cl; % 2FeCls.
Goi x, y lan luot 1 s6 mol cua Al, Fe trong X
Ta c6 hpt
{ 27x  +56y =22
133,5x + 162,5y = 85,9
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Giai hpt

{x= 0,4
y=0,2

mre=0,2.56 = 11,2¢

YomFe = 121’22 100% = 50,9%

Cau 6. (trich tir dé thi chuyén Quang Ngii nim 2024). Cho 1,36 gam hdn hop X & dang bot
gém Mg va Fe tac dung v6i 300,0ml dung dich CuSOas. Khudy déu hdn hop, loc rira két tua thu
dugc dung dich Y va 1,92 gam chit rin Z. Thém vao Y mot lugng du dung dich NaOH loang, loc
rira két tha méi tao thanh. Nung két tia do trong khong khi thu dugce 2,00 gam chét ran gom hai
oxit kim loai. Cac phan ting déu xay ra hoan toan.

a). Viét cac phuong trinh héa hoc xay ra.

b). Tinh thanh phan % theo khéi lugng cia mdi kim loai trong X va nong do mol/1 cia
dung dich CuSOa.

Huoéng dén giai
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Xet 09 gam Y tac dung voi Na du:

Ny =%=ﬂ,ﬂlmnl
£ 224
Ny =-ﬂ-:-§=ﬂ._,[ll mol

bit cong thirc cua Y: (HO)mR'COOH
Phuong trinh hoa hoc:

(HO)_ RCOOH + (m+1)Na —» (NaO) RCOONa + M*ly 1

0,01 —»

=mTH.G.m:ﬂ,ﬂl — m=1=Y : HORCOOH

ny,
= 17+R+45=90=R=28(-C,H,-)
=Y : HOC,H,COOH
Phan tir Y c6 nhom —CH; = Céng thirc cau tao cua Y:
HSC—?H—CDDH
OH
2-hydroxypropanoic acid
a) . :
Bit so mol cic chat trong X: Mg : a mol; Fe : b mol.
My, + Mg, =my = 24a+56b=1,36 (I)
X tac dung van dung dich CuSOy:
Mg + CuSO, — MgS0, + Cu (1)

a—» a a a mol
Fe + CuSO, — FeSO, + Cu (2)
X —> X X X mol

Chit ran gom 2 oxit kim loai = Hai oxit kim loai: MgO, Fe,0: = Xay raca (1) va (2)
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Dur_lg rgii_ch Y: MgS0; ; a mol; FeS0, : x mol.
Chat ran Z: Cu : (a + x) mol; Fe du: (b —x) mol.
Mg, +Me g0 =My = 64.(a+x)+56.(b—x)=192 (II)
Y tic dung vén dung dich NaOH lodng, du:
MgSO, + 2NaOH — Mg(OH), v + Na,S0,

a-—» a mol
FeSO, + 2NaOH — Fe(OH), + + Na,SO,
X — X mol

Két tua gém: Mg(OH): : a mol; Fe(OH), : x mol.
Nung ket tua trong khong khi:
Mg(OH), ———> MgO + H,0

a—» a mol

4Fe(OH), + O, ——» 2Fe,0, + 4H,0
0.5x mol
Chat rin thu duoc: MgO : a mol; Fe20s : 0,5x mol.
Mo + My 0, =2 =>40a+160.0,5x =2 (III)
a=0,01 mol
(0. (0., ), — 0,02 mol
x=0,02 ml

b)
Phan tram theo khéi luong moi kim loai trong X:

m
Gomyy, = — 5. 100% = %.lﬂﬂ% =17.65%

My
Gemg, =100% —17,65% = 82,35%
Nesn, =a+x=0,01+0,02 =0,03 mol
4

0,03
Cu(cuso =g 5 =01 M

Cau 7. (trich tir dé thi chuyén Héa PH Vinh nim 2024). Trinh bay phuong phap tach ting
oxide tir hon hop BaO, FeO, CuO?
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So dé tich chat:

BaCl’ b can
Bz.{om:_:_m_u{ 2 }——»B::CIE—'j—"f—)Ba

e Tfbutel 2. HCI du )
dd chit ran
dd
Bao e C - L‘: du, 1U C O
udy déu, san dé loc chét rin ran
CuO FeO| | cod Fe| | 4inad
Cuof Cu| 2
chét ran ran : HCI du
dd
Ba—* 0, du, 1’ BaO
FeCl, } o
i M)F«S(OHL —L 3FeO
HCI du —_—
ran
dd
Cac PTHH

BaO + H,0 — Ba(OH),
Ba(OH), + 2HCl —» BaCl, + 2H,0

BaCl, —*F* Ba + Cl,
2Ba + O, —— 2Ba0
FeO + CO —— Fe + €O,
CuO + CO —— Cu + CO,

2Cu + 0, — 2Cu0
Fe + 2HCl — FeCl, + H,
FeCl, + 2NaOH — Fe(OH), 4 + 2NaCl

Fe(OH), ——» FeO + H,0

Céu 8. (trich tir dé thi chuyén Héa PH Vinh nim 2024).

Cho 1,76 gam hdn hop A gdm Fe, Cu tac dung hoan toan véi dung dich H,SO4 dic, nong,
du, sau phan tng thu dugc khi SOz (san pham khtr duy nhét). Ding mot lugng dung dich NaOH
tdi thiéu dé hép thu vira hét lugng khi SO» ¢ trén thi thu dugc dung dich chtra 4,16 gam mudi.

Cho 1,76 gam A tac dung véi dung dich chtra 0,07mol FeCls, sau phan ting thu dugc dung
dich B. Cho 1,125m gam Mg tac dung hét voi dung dich B, thu dugc m gam kim loai. Biét cac
phéan ng x4y ra hoan toan. Tinh m.

Huoéng dén giai
2Fe + 6H2SO4 —“— Fe(S04); + 35S0, + 6H,0
Cu + 2H,S04 —“— CuSOs + SO + 2H,0
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SO, + NaOH — NaHSO;
NFe =a;Ncu =Db
=ma =56a+64b=1,76 (1)

4,16
Ryanso, = L,Sa+b = ™

=0,04 (2)

Tu (1) va (2)
a=0,02

{b =0,01
Fe + 2FeCl; — 3FeCl»
Cu + 2FeClz — CuCl; + 2FeCl,
Dung dich B chtta CuCl; (0,01), FeCl, (0,08) va FeCls (0,01)
Mg + 2FeCl; — MgCl + 2FeClz
0,005----0,01
Mg + CuCl, — MgCl + Cu (*)
Néu phan tng (*) xong thi nme = 0,015 va ncy = 0,01
—> mpe = 1,125m = 0,015.24

—>m=0,32

mcu = 0,01.64 > 0,32 nén (1) chua xong.
Mg + CuCl, — MgCl; + Cu
X-------- Xmmmmmmmmmmmmmmem oo X
—>24(x+0,01)=1,125.64x
—>x=0,005
—>m=64x =0,32

Cau 9. (trich tir dé thi chuyén Héa PH Vinh nim 23-24). Néu hién tuong, viét cac phuong
trinh hoa hoc xay ra trong céac thi nghi¢ém sau:

a). Cho hon hop bot Cu va Fe;0s (ti 16 mol 1: 1) vao dung dich HCI du.

b). Cho dung dich AgNOs du vao dung dich FeCl, .

Huoéng dén giai

a). Hon hop tan ra tao thanh dung dich c6 mau xanh

Fe304+ 8HCl — FeCl, + 2FeCls + 4H2O

2FeCls + Cu — 2FeCl; + CuClz

(Xanh lam)

b). Phan tng tao két tua trang
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AgNOs + FeCl, — AgCl| + Fe(NO3),
(Tréng)
Céau 10. (trich tir ¢ thi HSG Quang Tri 2019). Cho  gam hdn hop gdm Cu va Fe;Os tac dung
v61 dung dich HCI du, phan trng hoan toan, con lai 8,32 gam chit rin khong tan va dung dich X.
C6 can dung dich X, thu dugc 61,92 gam chit ran khan.Viét cac phuong trinh phan trng va tinh
gia tri cua
Huéng din giai
Do Cu du nén dung dich chi c6 HCI, FeCl, va CuCl»
Fe304 + 8HCI — FeCls + 2FeCls + 4H,0
Cu + 2FeClz — CuCl; + 2FeCl»
g, o, =amol
127.3a+ 135.a=61,92

=a=0,12 mol

m=8,32+232.0,12 + 64. 0,12 = 43,84 gam

Céau 11. (trich tir ¢ thi HSG Quang Tri 2019). Nung 9,28 gam hdn hgp gdm FeCO; va FexO
v6i khi O, du trong binh kin. Két thuc phan tmg, thu duoc 0,05 mol Fe2O3 duy nhat va 0,04 mol
CO,. Viét cac phuong trinh phan Gng va xac dinh Fe,O,?

Huoéng dén giai

4FeCO; + 02 —“52Fe;03 + 4CO, (1)

2Fe,Oy + (3x;2y )02 — 5 xFex05 (2)

(D) = npco, =neo, =0,04

Ne,04 = EnFeCO3 =0,02

(2) = 1y, , = 0,05-0,02 =0,03mol

Céu 12. (trich tir dé thi HSG Vinh Phiic 2018). D4t 11,2 gam Fe trong khong khi, thu dugce my
gam chét ran A. Hoa tan hoan toan A trong 800 ml HCI 0,55M, thu duoc dung dich B (chi chua
mudi) va 0,4958 lit khi (PKC). Cho dung dich AgNOs du vao B, thu duge m, gam két tua khan.
Tinh m; va my.

Huwéng dan giai

Tailieuthi.net Trang 91



Tailieuthi.net

o112
Fe 56
My =0,8.0,55 = 0,44

0,2

Fe
+0O,/t° A FeO +HC1 FeCl, n +AgNO;
Fe — (my)] Fe:0, ——— B+H:07 FeCl, & el

F8304 (lllz)

BTNT (H)

Ny = 2nH2 + 2”1120

n, = 0,44 -0,02.2 ~02
: 2
BTNT (O)

Moy =Moo = 0,2

Ap dung PLBTKL

m, = mg, + mO(A) = 1192 + 0’216 = 14’4(g)
nFeClz = x’nFECls =Y

BTNT (Fe, CI)

{x+y:O,2
2x+3y=0,44

Giai hpt
{ x=0,16
y=0,04
Cho dd AgNO3 du sé thu dugec AgCl va Ag du
3AgNO; + FeCl, — Fe(NO3); + Ag +2AgCl

BTNT (Cl)
Nyect = My = 0,44

= my =m e +m,, =(0,44.143,5)+(0,16.108) = 80,42(g)

Céau 13. (trich tir d¢ thi Chuyén Bac Liéu 2025).
Xéc dinh cong thire hoa hoc cac chat twong tng véi moi ky tu A, B, D, ... va hoan thanh
cac phuong trinh hoa hoc theo mdi so d6 sau:

(1) Fe+0, > A

2) A+H,SO, loang, du - B+D+E
Yy g
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(3) B+KOH - F+H
(4) D+KOH - G+H
(5) F+I+E—>G
(6) B+KMnO,+H,SO, > D+H+MnSO,+E
Huéng din giai
(1). 3Fe + 202 —— Fe304
(A)
(2). Fe3s04 + 4H2SO4 — FeSO4 + Fex(S04); + 4H20
(A) (B) (D) (E)
(3). FeSO4 + 2KOH — Fe(OH)2 + K2SO4
(B) (F) (H)
(4). Fex(S0O4)3 + 6KOH — 2Fe(OH)3 + 3K2SO4
D) () (H)
(5). 4Fe(OH), + O, + 2H,0 —“— 4Fe(OH);
& @O B (G)
(6). FeSO4 + KMnOs + H>SOs — Fex(S04)3 + KoSO4 + MnSO4 + H20

(B) (D) (H) (E)

Ciau 14. (trich tir & thi Chuyén Ca Mau 2024) Cho hdn hop gom: Al,Os, Cu, Fe2O3 vao H2SO4
lodng, du sau khi phan tng két thic thu dugc dung dich X va chat rin Y. Cho tir tir dung dich
NaOH t6i du vao dung dich X thu dugc dung dich Z va két tia M. Xac dinh thanh phan cac chat
trong X, Y, Z, M. Viét cac phuong trinh hoa hoc xay ra.
Huéng din giai

- Xac dinh cac chat

Dung dich X: Al>(SO4)3, Fe2(SO4)3, FeSOs, CuSO4, H2SO4

Chét ran Y: Cu

Dung dich Z: NaAlO,, Na,SO4, NaOH

Két tia M: Fe(OH),, Cu(OH),
- PTHH xay ra

AlO3 + 3H2S04 — Alx(SO4)3 + 3H20

Fe,O3+ 3H2SO04 — Fex(S04)3 + 3H20

Fe2(SO4)3+ Cu — 2FeSO4 + CuSO4

Alx(SO4)3 + 6NaOH — 2AI(OH); + 3Na;SO04
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AI(OH); + NaOH du — NaAlO; + 2H>O
FeSO4+ 2NaOH — NaxSOs4 + Fe(OH)»
CuSO4+ 2NaOH — NaxSO4 + Cu(OH);

Céau 15. (trich tir dé thi Chuyén Ca Mau 2024) Viét PTHH minh hoa cho thi nghiém
Cho miéng Ca vao 6ng nghiém chira dd FeCly, sau khi phan tmg hét, d6 hdn hop phan tmg 1én dia
thuy tinh va phoi ngoai khong khi.
Huoéng dén giai
Ca+2H20 — Ca(OH): + H:
Ca(OH); + FeCl, — CaCl; + Fe(OH)2
2 Fe(OH); + Oz + H,O —2 Fe(OH)3

Céau 16. (trich tir d¢ thi HSG huyén)
a). Cho cac nguyén liéu Fe;04, KMnOa, HCI. Hay viét cac phuong trinh phan tng diéu ché FeCls?
b). Viét cac phan tng c6 thé dé dicu ché FeCls?
Huéng din giai

a). PTHH diéu ché FeCls

2KMnO4 + 16HCI — 2KCI + 2MnCl: + 5Cl2 + 8H20

Fe304 + 8HC1 — FeCl2 + 2FeCl3 + 4H20

2FeCI2 + CI2 — 2FeCl3
b). Cac PTHH c6 thé diéu ché FeCls

2Fe + 3C12 —“—2FeCI3

Fe203 + 6HCI — 2FeCl3 + 3H20

Fe(OH)3 + 3HCI — FeCI3 + 3H20

Fe2(S04)3 + 3BaCl2 — 3BaS044 + 2FeCl3
Fe(NO3)3 + 3HCI — FeCl3 + 3HNO3
2FeCl2 + CI2 — 2FeCl3

Cau 17. (trich tir dé thi HSG huyén) Hoa tan hoan toan m (gam) iron oxide bang dung dich
H>S04 dic thu dugc 2,479L khi SO, & diéu kién chuan va phan dung dich chira 120g mudi. Tim
cong thuce cua iron oxide va tinh m?

Huéng din giai
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g, = 0,1

2Fe,Oy + (6x-2y)H2SO0ua) — xFex(SO4)s + (3x-2y)S0s + (6x-2y)H,0 (1)

400x (g) --------- 3x-2y (mol)
120 (g) ----------- 0,1 (mol)
Tacotilé

400x _3x-2y

X
= —
120 0,1 y

3
4
Vay cong thirc cua iron oxide 1a Fe3O4

2Fe,Oy + (6x-2y)H2S0ua) — xFea(SO4)s + (3x-2y)S0x + (6x-2y)H,0 (1)

2 MO-mmmmmmmmmmme oo 3x-2y mol
L S 0.1 mol
3x-2y
Ta co
0,2
Mg, 0, = 232 = 0,2232 = 46,4(g)
o 3x -2y
(x=3;y=4)

Ciau 18. (trich tir d¢ thi HSG huyén) Hoa tan 4 gam oxide FexOy can 52,14ml dung dich HCI
10% (d=1,05g/ml). Xac dinh CTPT cua iron oxide?

Huoéng dén giai
_C%Vd _10.52,14.1,05 _

= 0,15
100%.M 100.36,5

Nyc

Fex0y+ 2YHC1 — XFeCIZy/x + YHZO
Ta co

S6x+16y Tly X 2

4 015 y 3

Cong thure phan tir cta iron oxide 1a Fe,Os

Cau 19. (trich tir dé thi HSG huyén) Quing Manhetit chtra 80% Fe;O4. Tinh khéi luong (tin)
quing dé san xuat 100 tin gang chtta 95% iron. Biét trong qué trinh luyén gang luong iron bi hao
hut 1a 4%

Huoéng dén giai
Theo gia thiét 100 tin gang chtra 95 tin Fe

m 05100
100

e

= 98,96 (tin
1 (tan)
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Fe3;04+4CO —~—3Fe +4CO»

232g--mmmmmmm - 3.56¢g
g — 98,96 tan
Khéi luong quing Fes;O4
My, o, = 980232 _ 136 66 (thn)

Khéi luong quing Fe;O4 khi H=80%

136,66.100
80

Céu 20. (trich tir dé thi HSG huyén) Hoa tan 9,65g hdn hop Al, Fe trong dung dich HCI du.

=170,83 (tan)

Dung dich thu duoc cho tac dung v&i dung dich NaOH du, loc két tia, nung trong khong khi dén
khdi lugng khong doi con lai 8,00g chét ran. Tinh % khéi luong cia Fe trong hdn hop ban dau
Huéng din giai

0

Al +HCldu [ Alcy, TNaOHdw —peopy, ™ | Fe,0;
Fe FeCl,

BTNT (Fe)
2Fe «—Fe0s

8
I’ZF6203 = E = 0,05

=>n,, = 21/1&203 =0,1
56.0,1

= Yom;, = 100% = 58,03%

b

CHUYEN PE: KIM LOAI KIEM

PHAN A: LI THUYET
I. PON CHAT

1. Pic diém chung

Vi tri Cau hinh
Nguyén té Tén nguyén té C4u hinh electron elect\rf)n‘ lop Héa tri
ngoai cuing
Li Lithium [He] 2s?
Na Sodium [Ne] 3s? Nhom nst I
K Potassium [Ar] 4st "
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Rb Rubidium [Kr] 5st
Cs Caesium [Xe] 6s1

2. Trang thai ty nhién
Trong tw nhién, cac kim loai kiém khéng cé & dang don chat ma chi ton tai & dang hop chat. - Nwdc bién, mo
mudi, quang halide cé nhiéu NaCl - Quang sylvinite (NaCl.KCl).
3. Tinh chét vat li
- t%si, t°0ng chay thap nén dugc dung lam chuéng béo chay.
- Khéi lvgng riéng nho
- DPdéclng thdp
Do kim loai kiém cé mang tinh thé 14p phwong tam khdi, cdu tric twong déi rong, kich thudc nguyén tlr va ion
I&n nén kim loai kiém cé khdi lvgng riéng nhd. Mat khac, trong tinh thé cac nguyén tlr va ion lién két vdi nhau
bang lién két kim loai y&u. Vi vay, kim loai kiem cé nhiét do néng chay va nhiét do6 so6i thap, d6 cirng thap.

4. Tinh chét héa hoc
Tinh kim loai tdng dan: Li < Na < K, céc kim loai kiém déu |a cac kim loai manh. a. Tac dung
véi phi kim

2Na + Cl; 2NacCl
4Na + O; 2Nay0 (sodium oxide)
2Na + Oz ks Na;0, (sodium peroxide) b.

Tac dung véi H,O:
Kim loai kiem khir nuwéc dé dang & nhiét do thudng, giai phdng khi hidro.

2Na + 2H,0 2NaOH + H,

Twr Li dén Cs phan &ng v&i nude xay ra ngay cang manh liét. Sodium bj ndng chay va chay trén mat nudec,
potassium bung chdy kém ti€ng né nhe.

- Vi céc kim loai kiem dé tac dung v&i nudc, véi khong khi nén dé bao quan, ngudi ta ngdm chim trong dau hoa.

¢. Tac dung véi dung dich mudi:
- Kim loai kiém tac dung vai H,0 trudc, sau dé san pham mdi tac dung véi dung dich mudi (néu cd)

Vi du: Cho méau sodium vao dung dich CuSQO4, néu hién twgng xay ra va viét phan (rng minh hoa
Hién tuwong: shi bot khi, cé két tda mau xanh lam, mau xanh ca dung dich nhat di

2Na + 2H,0 - 2NaOH + H;

2NaOH + CuSO4 = Cu(OH)2, + Na,S04

5. Diéu ché
- Diéu ché: Dién phan mudi chloride ndng chay

VD:2NaCl 2 pne 2Na + Cl,

Sodium dugc san xuat trong cong nghiép bang cach dién phan mudi NaCl & trang thai ndng chay. So d6 binh
dién phan Down duwgc cho & hinh vé:
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¥ Cl2 (khi)

°0 o0
Oo 2
-4 ° o?
Na o o
(long) “NaCl,e
iy ! —
[-11 Luoi sit [+]

Cathode

Anode

Hinh 1: So dé binh dién phan Down
Anode thudng lam bang than chi dé khdng bj 3n mon, cathode lam bang sat

+ Tai cathode: Na*+ 1e - Na (qua trinh khir)

+ Tai anode: 2ClI"=> Cl, + 2e (qua trinh oxi hda)

2NaCl P pme 2Na +Cl,

II. HOP CHAT CUA KIM LOAI NHOM IA
1. Pic diém chung:

- Thwong dé tan trong nudc tao thanh dung dich chat dién li manh.

- O nhiét dé thudng, cac ion kim loai nhdm IA déu khéng mau.

- Khi d6t ndng kim loai kiem hodc hop chat trén ngon Ira khdng mau cé mau dic trung: Lit mau d6 tia; Na* mau

vang; K* mau tim nhat. 2. Mot s6 hop chat quan trong
a. NaCl (Sodium chloride)

Ung dung: Trong doi séng (gia vi, bao quan va ché bién thyc pham,...), trong y hoc (nuéc mudi sinh i, chat dién

gidi,...), trong céng nghiép hoda chat (san xuat chlorine, kiém, nwéc Javel,...) b. Sodium hydrogencarbonate,

sodium carbonate
Sodium hydrogencarbonate (baking soda) Sodium carbonate (soda)
NaHCOs3 Na;CO3
- Kem bén véi nhiét (dé bi nhiét phan) - Bén vdi nhiét (khdng nhiét phan)
- Tinh chat cha muéi: tdc dung vdi acid,
2NaHCO; o NayCOs+ COz+ H,0 . . . o N
- Ung dung: lam bot n& mA,UOI' base  sdn pham phan (rng phai cé chat
- Tinh luong tinh ket
tua, bay hoi,...)
NaHC03+ HCI -> NaCl + C02+ Hzo
Na,COs3+2 HCl = 2NaCl + CO, ™ + H,0
Tinh | NaHCOs + NaOH- Na,COs + H,0 N Ba(OH 5 NaOH
chat | > Ung dung: 1am thudc chita bénh dau da 2,C0; + Ba(OH) = BaCOs |+ 2Na0
day, .. Na,COs+ CaCl, - CaCOs |, + 2NaCl
3Na,COs + 2AICI; + 3H,0
- Al(OH);+3C0, + 6NaCl Chu y:
- dung dich Na;COs cé mdi truwdng kiém
(pH > 7), lam quy tim chuyén xanh.
(Tng + Duwoc pham (chita dau da day do thira acid) - Nguyén liéu san xuat thay tinh, xa phong, bot
dung giat, chat tay rira,...
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+ Thyc pham (b6t nd) - X | nwdc nhiém phén (tach loai ion Fe3*

+ Lam chat chira chady dang bot ra khoi nudec).

+ XU | nwdce (diéu chinh pH khi nudc dv acid) - Lam mém nudc (tach loai ion Ca?*, Mg?*).
- Tay sach v&t dau mo trén chi tiét may,...

Phuong phap Solvay

- Nguyén li€u: da voi, mudi an, ammonia va nudc -

San xuit:

1. Hoa tan bdo hoa NaCl trong dung dich NH; dac.

2. Nung CaCO3 & 950 - 1100 °C roi dan khi thoat ra vao dung dich bdo hoa clia NaCl trong NHs,
thuc té trong cdng nghiép ngudi ta st dung cac phan ¢ng nayl:

CaC0Os; - Ca0 + CO;

NaCl + NH3+ CO,+ H,O  NaHCOs+ NH4Cl

3. Tach NaHCO3 khoi dung dich nho tinh tan. Nung NaHCO; & nhiét d6 450 - 500 °C thu duoc
soda:

2NaHCOs; ' - NayCOs+ COz+ H,0

Qua trinh nhiét phan NaHCOsz d3 gidi phdng mét nira lwgng CO, d3 st dung, khi nay tiép tuc duoc
dua vao qua trinh sdn xuat. Con san pham phu khac 1a NH4Cl dugc ché hda vai voi toi (Ca(OH),) dé
thu lai khi NHs va sau dé khi nay cling dwoc duwa tré lai qua trinh:

San | 2NH4Cl + Ca(OH); - CaCl, + 2NHs + 2H,0

xuét | Cac khi CO,, NHsbay lén duoc tuan hoan trd lai, chat thai chinh cla qué trinh 13 CaCl, va mét s8 chat
khéng phan &ng khac. NHz duwoc tuan hoan trong qua trinh san xuat, vi vay phuwong phdp nay con
goi la phwong phédp tuan hoan amonia.

2NH,C1

2 NaHCO,

Na,COs)

ng 1: BAI TAP Li THUYET PHAN B: Bl TAP PPO'C PHN DANG Da
- Phwong phéap: ndm vitng cac phan &ng lién quan

- Vi du minh hoa (chi can gidi mau 1 hodc 2 cau):
Vi du 1. Tir hai mudi X va Y thyc hién cac phan (tng sau:

£ 4% 406 X, +H,0 —> X,
X,+ Y — X+Y,+H,0 X,+2Y— X +Y, +2H,0
Tim X, Y?
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Hwéng dan giadi
X: CaCOs, Y: NaHCOs.

CaCOs oo CaO + CO,

X X1

Ca0 + H,0 ¥ F ca(OH),

X1 X2
Ca(OH), + NaHCO3 CaCOs3+ NaOH + H,0
X Y X Y1
Ca(OH)2+ 2NaHC03 CaC03+ N32CO3+ H-.O
X2 Y X Y2

- Bai tdp gidi chi tiét
Cau 1: Cho so d6 cac phan &rng sau:

(1) X1+ H20 fiie ncop mhaann gdunn  ggand ich X2+X3  +H2
(2) X2+ X4 = CaCOs3+ NayCOs3 + H,0
(3) X2+ X3 > X1+ Xs+ H,0.
(4) Xa+ Xg—> CaSO4+ Na S04+ CO, + H20.
Tim cdc chat X1, X2, X3, Xa, Xs, X6 Va Viét cdc phan rng minh hoa.

Hwéng dan giadi
(1)2NaCl 2H,0 ¢ »m  2NaOH Cl,  H
(X1) (x2)  (x3)

(2) 2NaOH + Ca(HCOs), - CaCO3, + Na,CO3+ 2H20
(X4)

(3) 2NaOH + Cl, - NaCl + NaClO + H20
(X5)

(4) Ca(HC03)2+ 2N3H5049 CaSO4+ Nast4+ ZCOZ/I\ + ZHzo
(X6)

CAu 2: Cho day chuyén héa sau: X 0 2 H 0 Y Na OH X

Biét X, Y 1a hop chat clia Na, tim X, Y va viét cac phan ng minh hoa, viét phan &ng diéu ché& X, Y bang phuong
phap Solvay.

Hwéng dan giai
Y tdc dung véi NaOH tao thanh X nén X khéng thé 1a Na,O, NaOH, NaHCOs. Vay X 1a Na,COs, Y 1a NaHCO:s.
Phuong trinh phan Gng:

N32CO3 COz Hzo NaHC03
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NaHCO:; NaOH Na,COs; H,0
Didu ché& X, Y bang phuong phap Solvay.
NaCl + NHsz+ CO,+ H,O NaHCOsz+ NH4CI

2NaHCOs ' ° NayCOs3+ CO,+ Hy0

Cau 3: X, Y, Z1a 3 hgp chat cta 1 kim loai hod trij I, khi d6t ndng & nhiét dd cao cho ngon |ra mau vang. X tac
dung véi Y tao thanh Z. Nung ndng Y thu dugc chat Z va 1 chat khi G 1am duc nuéce véi trong, nhung khéng lam
mat mau dung dich nuwdc Brs.

Tim X, Y, Z va viét cac phan &rng minh hoa
Hwéng dan giai
+ D6t chdy X, Y, Z cho ngon |lra mau vang, chirng té chidng |a hop chat cda Na.

+ Phuong trinh phan (rng:

NaOH_____ NaHCO_____ s Na_____ .COs H:0
X Y z
2NaHCO_____ 3 "Na____ ,72COs CO\_HGZ H.0O
CO... Ca(OH): CaCoOs H.0
G

CAu 4: Tién hanh thi nghiém theo céc budc sau:

Budc 1: ROt nuwdce vao 6ng nghiém thi nhat (khoang 3/4 6ng), thém vai giot phenolphtalein; dat vao gia éng
nghiém roi bd vao dé6 mot mau Na nhé bang hat gao.

Budc 2: Rt vao 8ng nghiém th hai khodng 5 ml nudc, thém vai giot dung dich phenolphtalein, sau d6 dit vao
gia 6ng nghiém, roi bd vao 8ng thir hai mot mau kim loai Mg. Bun néng 8ng nghiém.

Néu hién twong va viét phan rng minh hoa.

Hwéng dan giadi
O 6ng nghiém 1: Thay Na phan ¢rng manh liét voi nudc, gidi phong khi Hava dung dich chuyén sang mau hdng.
O 8ng nghiém thi 2: Khi chua dun néng thi khong cé hién tuong xay ra. Khi dun néng thi dung dich Cau 5: C6 3
mudi A1, A, As chra cing mét kim loai va 3 géc clia 3 axit khac nhau. Khi ho néng méi mudi trén dén khi déu
phat ra ngon l&ra mau vang. Biét:

A1+A3 khi B]

A2+A3 khi Bz
B1, B, d8u lam duc dung dich nudc véi trong. B, Iam nhat mau dung dich bom.

A1, A; déu tdc dung dwoc vdi dung dich NaOH.
Xac dinh cadc mudi A;,Az, Asva viét cac phuong trinh hda hoc xay ra trong céc thi nghiém. Huéng din giai
A12 NaHC03

Az: NaH503
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As: NaHSO4
NaHCOs + NaHSO4 = NaSO4+ CO, M + H,0

(B1)
NaHSOz + NaHSO4 = Na,SO4+ SO, + H,0

(B2)
Cau 6: X, Y, ZIan lwgt 1a mudi cha cac kim loai natri, kali, bari thod man cac diéu kién sau:

X +Y->cbéchatkhiA;
Y +Z - cbchat két tda B;
Z + X > cb chat khi A va cé chat két taa C.
Biét khi A c6 phan (ng lam mat mau dung dich brom va két tda C khéng tan trong dung dich HCl.

Chon cadc mudi X, Y, Z phu hop va viét cac phuong trinh hod hoc minh hoa.
(Trich dé thi hoc sinh giéi mén héa hoc l6p 9 TP Ha Ni, nam hoc 2012 — 2013) Hwémg din
gidi
X: NaHSO4
Y: KzSOg

Z: Ba(H503)2

K2SOs+ 2NaHSO,4 - K,SO4 + SOZ/[\ + Na,SO0s+ H,0

(Y) (X)  (A)
Ba(H503)2+ K,SOz > 36503\1/ + 2KHSO3

2) (v)
Ba(HSOs), + 2NaHSO4 - BaSO44, + 250, + NaSO4+ 2H,0

(2) (X) (C) (A)
Céu 7: C6 3 mudi A,B,C déu kem bén véi nhiét. Biét rang:

—  Mudi A phan rng véi dung dich HCl hodc dung dich NaOH déu sinh ra khi.
— Mudi B tao sdn pham khi véi dung dich HCI va tao chat két tha trang véi dung dich NaOH.
—  Mudi C mau tim, khi dem nung v&i dung dich HCI thay sinh ra khi mau vang.
— T8ng phan t&r khéi cha A, B, C 13 383.
Hay Iwa chon cdc mudi A,B,C phlu hop va viét cadc phwong trinh héa hoc cla cdc phan &ng xay ra.

(Trich dé thi hoc sinh giéi mén héa hoc I6p 9 TP Ha Ni, ndm hoc 2013 — 2014)
Hwéng dan giadi
A: NH4HCO3
B: Mg(HCOs),
C: KMnO4

NH;HCO3 + 2NaOH - Na,COsz + NH3 + 2H,0
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NH;HCO3;+ HCl - NH4Cl + CO> + H,0
Mg(HCOs), + 2HCI > MgCla + 2C0,1 + 2H,0
Mg(HCO3), + 2NaOH - 2NaHCO; + Mg(OH),
2KMnOg4+ 16HCI - 2KCl + 2MnCl, + 5CL + 8H,0

Cau 8: bién phan dung dich NaCl bdo hoa cé mang ngan x&p.

a) Viét phuong trinh héa hoc clia phan (ng xay ra?
b) Cac khi Cly, Hysinh ra & dién cwc nao? mang ngang xop dat & dién cuc nao va cd vai tro gi? Tai
sao phai dung dung dich NaCl bdo hoa.

c) Viét phuong trinh hda hoc néu tién hanh dién phan khéng c6 mang ngan.

d) Né&u tron cdéc khi thu duwoc & cac dién cuc (theo dién phan cd mang ngdn) trong mét dng nghiém roi up
nguoc 6ng nghiém vao chiu thiy tinh cé chira dung dich NaCl b3o hoa va vai giot quy tim. Sau d6 dem dé
ngoai dnh sdng. H3y néu hién tuwong quan sat dugc va giai thich, viét phuong trinh hda hoc.

Hwéng dan giai
a) + Taicathode: 2H,0 +2e - Hy ™ + 20H"
+ Tai anode: 2CI" > CL + 2e

2NaCl +2H,0 ¢, Pdd 2NaOH + Cl; + H;

b) Cathode: H,1, anode: CL, ™
Mang ngan xdp ngén Cl, phdn &rng véi NaOH & cathode Dung dich
NaCl b3o hoa dé tiét kiém nguyén liéu.

c) 2NaCl+H,0 ¢ pd NaCl + NaClO+ H,

d) C|2+ Hz a s 2HCI
Dung dich lam quy tim hoa dé

Bai 9: Cac hop chat (A), (B), (C), (D) déu la nhitng hgp chat cda kim loai K. Biét:

Cho (A) tdc dung vdi (B) thu duoc (C). Khi cho (C) tadc dung véi dung dich cda (D) thi thoat ra khi khéng mau,
khéng mui lam duc nudc voi trong. Nhé dung dich cta chat (A) vao nudce voi trong thi xuat hién két tha trang (E)

Xac dinh cac chat (A), (B), (C), (D), (E) va viét cac phuong trinh hda hoc.
Hwéng dan giadi
(A): KHCO;
(B): KOH
(C): K2COs
(D): KHSO4
(E): CaCOs
KHCOz + KOH - K,COs3 + H,0

K,CO3+ 2KHSO4 - 2K;S04+ COz + H,0
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2KHCOs3 + Ca(OH)z - CaCO;,\l, + K,COs+ 2H,0

Bai 10: Mui X khi ho trén dén khi thi cho ngon Ilra mau vang. Bun néng Mn0, véi hén hop mudi X va H,S0,
dam dic thay tao ra khi Y mau vang luc. Khi cho Y tic dung [an luvot véi dung dich NaOH va vdi téi bt thi thu
duwgc mudi A va B déu cé kha ndng tdy mau. Cho X vao binh chira H,S04 déc va dun ndng thi thu dwoc mot chat
khi Z.

Xac dinh cdc chat X, Y, Z, A, B va viét cadc phuong trinh phan &ng xay ra.

Hwéng dan giai
X: NacCl
Y: Cl,
Z: HCl
A: NaClo
B: Ca(ClO);

2NaCl+ HySO445c ' °  NaySOgz+ 2HCID

4HCI+ MnO; ' °  Cla+ MnCly+ 2H,0

Cl,+2NaOH - NaCl + NaClO + H,0

2Cl, + 2Ca(0OH); = CaCl, + Ca(ClO), + H,0

ng 2: BAITAP THUCTE pa
Vi du 2: Hang nam thé gidi tiéu thu khoang 45 triéu tan chlorine. Gia s lwvgng chlorine trén chi duoc diéu ché
tlr sodium chloride thi cin it nhat bao nhiéu tan sodium chloride? Huéng din gii ADPLBTNT: nyaci= N =
58,5.2.(45 : 71) = 74,155 triéu tan.

- Bai tdp gidi chi tiét

CAu 1: Lam mudi |a nghé phé bién tai nhiéu vung ven bién Viét Nam. M6t hd gia dinh tién hanh lam muéi trén

rudng chira 200 000 L nwdc bién. Gia thiét 1 L nwdc bién cé chira 30 gam NaCl va hiéu suat qua trinh lam muéi

thanh pham dat 60%. Khéi lwgng mudi hd gia dinh thu dwoc 1a bao nhiéu kg? Huéng din giai Khdi lwgng mudi
ho gia dinh thu duwoc la:

Maac 20 000.30.60%=3 600 000 (gam) = 3 600 (kg)

Cau 2: Nudc mudi sinh ly 1a dung dich NaCl 0,9%. Nudc mudi sinh ly duwgc dung dé sic miéng (ngira va chira
viém hong, bénh ring miéng), rira vét thuwong, nhd mat, nhé miii, lam dich truyén, ...Tuy nhién nwdc mudi sinh
ly tw pha & gia dinh chi nén dung dé stc miéng, rira vét thuong nhe chir khdng nén nhé mat, thay thé dich
truyén.

Hay trinh bay cich pha ché& 500 gam dung dich nwdc mudi sinh ly t&r nwdc cat va dung dich NaCl 3%.
(Trich dé thi hoc sinh giéi lop 9 TP Céin Tho, nim hoc 2014 — 2015)

Huéng din gidi Dt x
(g) 13 khéi lvgng sodium chloride (NaCl) can dung.

Tailieuthi.net Trang 104



Tailieuthi.net

500 mL nudc = 500 g nuwdc Ap
dung cong thirc:

C%= mchat tan/mMdung dich.100%
= 0,9% = x.500 + x.100%

< X=4,54 gam

- Cach pha ché:

+ Cho khoang 100 mL nwdc vao binh dinh mdc c6 dung tich I&n hon 500ml.
+ Can 4,54 gam NaCl va cho vao binh dinh mic

+ Lac déu hodc khudy cho dén khi mudi tan hét

+ Tiép tuc cho nwdc dén vach dinh mirc 500 mL ta dwoc dung dich cn pha.

Céu 3: Theo tinh todn cla cac nha khoa hoc, d€ phong bénh buédu cd va mdt sé bénh khac, mdi ngudi can bd
sung 1,5.10% g nguyén td iodine mdi ngay. Néu lwong iod d6é chi dugc bd sung tir mudi iodine (c6 25g Kl trong
mot tAn mudi) thi méi ngudi can bao nhiéu gam mudi 3n moi ngay? Huéng din giai

Lwong KI can cho mdi ngay la

(127 + 3915 10-2= 1.96. 10-2()

127
%Kl trong muédi

25100 106% C 2,5. 10-39%

Vay khéi lwgng mudi can 3n moi ngay la

1,96.1074.100 ()
251073 =784
Vay mdi ngudi mdi ngay can phai dn 7,84 gam mudi an.

Cau 4: Soda (Na,COs) dugc dung trong cdng nghiép thay tinh, d6 gdm, bot gidt. LAm lanh 100 gam dung dich
Na,CO;b3o hoa & 20°C dén khi thu duoc dung dich bdo hoa & 10°C thi tach ra m gam tinh thé Na,C03.10H,0.
Biét 100 gam nuwdc hoa tan dugc t6i da lvgng Na,COs lugng Na,COs & 20°C va 10°C [an luot 14 21,5 gam va 12,5
gam. Tinh gia tri cia m?

Hwéng dan giai
Tai 20°C: 121,5 gam dung dich b3o hoa chira 21,5 gam Na,COs
100 gam dung dich bao hoa chira 17,6955 gam Na,COs3

D3t Nnwcos10mo tach ra khilam lanh dung dich tir 20°C  10°C 1a x (mol)

Tai 10°C: 112,5 gam dung dich bdo hoa chira 12,5 gam Na,COs

(100 — 286x) gam dung dich bdo hoa chira (17,6955 - 106x) gam Na,CO3
Ta cé: 112,5. (17,6955 - 106x) = 12,5.(100 — 286x)

x=0,0887 (mol) m=25,37 (gam)
CAu 5: Hang ndm thé gidi tiéu thy khoang 45 triéu tan chlorine.
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a) Bi€t 1 m3chlorine 1dng ndng 1400 kg, h3y tinh thé tich chlorine 1dng tuwong &ng vdi 45 triéu tan noi trén.
b) So sanh thé tich chlorine 16ng so véi thé tich chlorine khi & diéu kién chudn va&i cuing mot khdi lugng.
c) Nguoita thuong két hop diéu ché chlorine véi diéu ché xut (NaOH) theo so d6 sau. Viét phuong trinh héa hoc

Xay ra.
Clye— ———» dd NaOH
=
il
Cu'c duo == 2
jcduong | ;"
Mang ngan xo6p — || = dd NacCl
\ —_— — /
\ ‘__..i:'f'—j
Sy —F dd NaOH
\ I //
dd NaOH <«— BT R

Hinh. So’ d6 diéu ché chlorine v xt theo phwong php dién phin dung dich sodium chloride

Hwéng dan giai
a. 1 m3chlorine 1dng ndng 1400 kg
Vay 45.10° kg chlorine 1dng c6 thé tich [a V = 4,5.10° m3

b. 45.10° kg chlorine khi ¢ sé mol la: (45.10°: 71).10% mol => Thé tich cla 45.10° kg khi chlorine & DKC Ia V’ =
1,5712.101°m3,
Ta cé: V: V' =2,864 => Chlorine 16ng cé thé tich I&n hon gdp 2,864 [an chlorine khi. c. Dién
phan dung dich NaCl c6 mang ngén xdp:

2NaCl + 2H,0 2NaOH + Cl; + H,
Céu 6: Trong cong nghiép ngudi ta tich hop qua trinh san xuat xut (sodium hydroxide) véi khi chlorine bang
phuong phéap dién phan dung dich sodium chloride c6 mang ngan xép. Khi chlorine thu dugc dwoc lam khé roi
hod 1dng dé lam nguyén liéu cho nhiéu nganh céng nghiép ché bién va san xuat hoa chat.

Clya— ———» ddNaOH
©
H
—_— 11,
Cuc duong — | el 2
Mang ngan xop S| — dd Nacl
\ Bl = /
,_,_.,.ﬁ:/_lf
S i dd NaOH
\ w T /H-//
ddNaOH «—  — et T

Hinh. Sor d6 diéu ché chlorine v xt theo phwong php dién phn dung dich sodium chloride
a. Theo em hod chat phu hop duoc sir dung dé lam khd khi chlorine la gi?

Ngudi ta st dung khi chlorine va hydrogen tir qud trinh dién phan ndi trén dé san xuat hydrochoric acid
thwong phdm (32%; D = 1,153 g/mL, & 30 °C). Mét nha may véi quy mé san xuat 300 tan sodium chloride moi
ngay thi dong thoi san xudt dwoc bao nhiéu m3 acid thuong phdm ndi trén. Biét rang tai nha may nay, 65%
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khéi luvgng chlorine sinh ra duwgc dung dé san xuat hydrochloric acid va hiéu suat cla toan bd qua trinh tir
diéu ché ra khi chlorine t&i sdn xuat acid thuong pham |a 80%.

Hwéng dan giadi
a. Hoa chat dung lam khé khi chlorine 1a sulfuric acid 98%, né c6 tac dung hut nudc nhung khong tac dung vai
khi chlorine. b.

2NaCl+ 2H,0  2NaOH + Cl,+ HyHy + Cl,
2HCI

Nnaot = 7,5.108 mol => ngp = 3,75.108 mol

+) Do hiéu suat toan qua trinh 1a 80% va cé 65% lwong khi chlorine dwoc dung dé san xuat hydrochloric acid =>
Luong khi chlorine can dung dé san xuat acid thwong pham trén la:

Nci2 céan dung = 195.10*mol => nyq = 390.10* mol => mHCl = 14235.10*gam
=> Khéi lvgng dung dich HCl 32%: mganc = 44484,375.10% gam
=> Thé tich dung dich HCl thwong pham: Vgg no = 38581,41804.10* mL = 385,8142 m3

CAu 7: Chlorine dwoc dung lam chat chéng tao rong réu trong vé sinh bé boi theo phan ng:

Ca(ClO),+ 2H,0  Ca(OH),+ 2HCIO (1)
Calcium hypochlorite phan (rng véi nudc tao thanh hypochlorous acid 1a mot tac nhan hoat dong. O pH = 7,0 ¢6
27,5 % acid ion hoa thanh ion hypochlorite khéng hoat ddng. Phan hypochlorous acid con lai chuyén thanh
chlorine lam sach bé boi. Trong h6 boi, ham luvgng chlorine hoat déng dugc duy tri @ 3 ppm hay 4,23.10° M.
Can bao nhiéu lwgng calcium hypochlorite dé thém vao ho chira 80000 lit nwéc dé lwong chlorine hoat dong
dat tiéu chudn vé sinh 13 3 ppm & pH bang 7,0. Huéng din giii

+ Trong bé boi chira 80000 L nwdc, khdi lwong chlorine can dung dé 1am sach bé boi la:
4,23.10°.80000. 35,5 = 3,384 x 35,5 = 120,132 gam.

+ S8 mol HCIO tinh theo Ii thuyét 13: 3,384 x 100 : 72,5 = 3384/725 mol + Tir (1) =>
Lwong Ca(ClO), can dung la 143.0,5.3384/725 = 333,732 gam.

Cau 8: Theo nghién ctru clia Dai hoc Harvard vao
nam 2013, tré em trong nhirng khu vic sinh séng co

ngudn nuwdc nhiém Flo ¢é chi s6 1Q trung binh thap

NaF Gel l I

1.1% Sedium
Fluoride Gel
Against Caries

hon so véi nhitng vung khac. lon F (fluoride) c6 doc
tinh v&i hé than kinh. Vé&i lugng twong d6i thap: 0,2
gam ion F trén co thé co trong lwvgng 70kg c6 thé

NqFGel_
gay tlr vong. Tuy nhién, dé giip men rang thém chic
va chéng choi cac bénh vé siu rang, ion F duoc

thém vao nudc udng déng chai véi ndng d6 1mg ion

Ftrén 1L nudc. Trong cac |Oa| kem danh réng, ion F Hinh anh men ring dwgc b sung F- 3é chéng choi shu rang o

duogc bd sung mdt lvgng nhoé dudi dang mudi
sodium fluoride (NaF).b. Mét ban hoc sinh ndng khoang 70kg st dung loai nuédc chira ion F véi lwong 1mg/1L
dé gitip men ring chac khde, chdng sau rang. Sau khi doc théng tin vé ddc tinh cta ion F, ban hoc sinh rat lo
|ang. Hay tinh xem vd&i thé tich nwdc ma ban hoc sinh ndy uéng mot ngay Ia bao nhiéu lit thi ion F cé trong nuéc
dat dén murc c6 thé gay déc tinh?
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Theo hiép hoi nha khoa Hoa Ky, mot ngudi trudng thanh nén bé sung 3,0 mg F mdi ngay dudi dang
mudi sodium fluoride (NaF) dé ngan ngtira siu rang. Lwgng NaF khdng gay ddc cho co thé khi & mirc 3,19.102
gam/ 1 kg co thé. Mot mau kem danh réng chira 0,28% NaF, hay tinh khdi lwvgng mau kem danh rang ma mot
ngudi ndng 75 kg co thé nudt nhwng khdng gay déc tinh véi co thé?

Huéng din giai:
1 mg/ 1L 13 liéu lwgng khéng déc.

0,2 g/ 70kg la liéu lwgng dén mirc F gdy doc tinh.
0,2 g = 200 mg tuong trng 200L nudc.

Vay mot ngudi 70kg udng 200 L nwdc chira F méi c¢é kha niang nhiém doc fluoride. c. 19.102
75=2,3925 g.

mkem danh réng= 2,3925.100/0,28 = 854,464 gam.

Cau 9: Theo tinh todn clia cic nha khoa hoc, dé phong bénh budu cd va mét sé bénh khac, mdi ngudi can bd
sung khodng 1,5.10* gam nguyén t6 iodine mbi ngay.

N&u lwgng iodine d6 chi duwoc bd sung tir mudi iodide (c& 1 t&n mudi &n chira 25 kg K1) thi mdi ngudi can dn
bao nhiéu gam mudi &n mdi ngay dé du lwgng iodine trén? (B qua su that thoat cla iodine trong qua trinh bao
quan va ché bién).

T6 chirc y t& khuyén cdo nén nap vao co thé téi da 2 gam sodium/1 ngay/1 ngudi. Néu st dung qua nhiéu mudi
c6 thé gady mot s6 bénh nhu ting huyét ap. Diéu nay cé mau thuln gi so vdi két quad & cau a? Tinh lvgng mudi
iodide nén thém vao thitc n mdi ngay? Chung ta nén s&r dung mudi va cac loai thuc phdm nhu thé nao cho hop
lf d& b6 sung iodine can thiét cho co thé? (Coi mudi &n chira 99% NaCl vé khdi luvong).

Viét Nam 13 mét quéc gia cé nhiéu tinh ven bién vdi lwgng mudi san xuat hang ndm rat I&n. Em nghi nghé mudi
6 vai trdo nhu thé nao? Hay dé xuat mét sd giai phdp theo em cé thé phat trién nghé mudi?

Hinh . Thiéu iodine 13 mét trong nhirng nguyén nhan chinh din téi bénh buéi co

Hwéng dan giai
Khéi lwgng mudi bd sung mot ngay la: m = 7,8 gam.
Né&u st dung lvgng mudi nhu & cau a thi lwong sodium bé sung thém vao co thé [a mya = 3,04 gam > 2 gam =>
Lwgng sodium nay cao gap 1,5 lan lugng khuyén cdo. Néu dung luwgng mudi an nhu ciu a c6 thé gay ra cac
bénh li vé huyét ap.
D& hap thu lwgng sodium nhu khuyé&n cdo thi lwgng mudi 3n nén 3n mbi ngay 1a 5,1 gam.
Vay ching ta nén:

+ S dung lvgng mudi an nhu khuyén cdo 1a 5 gam.
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+ B6 sung mét s6 loai thuc phdm chira iodine nhw rau chan vit, rau can, ca, tdm, cua bién, khoai tay, ... trong cac
bita &n dé bu ddp lwgng thiéu iodine do 3n mudi. c. Nghé san xuat mudi cé vai trd vo cling quan trong:

+ Cung cp lugng mudi an tiéu thu cho ca nudc, dam bao an ninh lwong thyc vé mudi an.

+ San xuat lwvgng mudi I&n phuc vu nhu cau xuat khau giup phat trién kinh t& vung san xuat mudi.
+ Pam bao thu nhap 6n dinh cho ngudi dan Iam nghé mudi.

- Mot s6 giai phap cé thé phat trién nghé mudi:

+ Ap dung céc cong nghé hién dai trong tinh ché muéi, san xuat mudi déng goi, déng hop.

+ Pa dang hod cdc san pham lién quan t&i mudi (mudi tiéu, mudi iodine, mudi rang, ...).

+ Thuc day kinh doanh muéi trén cac san thuong mai dién tir:

Cau 10: Mudi an khi khai thac tir nwéc bién, moé mudi, hd mudi thuong cé 1an nhiéu tap chat nhu MgCl,, CaCly,
CaS04lam cho mudi cé vi dang chat va dé bi chay nwédc gay anh hudng xau téi chat lvgng mudi. Mot trong
nhitng phuwong phép loai bd tap chat & mugdi dn 1a dung hdn hop A gdm Na,COs, NaOH, BaCl, tac dung véi dung
dich nudc mudi dé loai tap chat dudi dang cac chat két tda

CaCOs, Mg(OH),, BaSO4. MOt m3u muéi tho thu dugc bang phuong phap bay hoi nudc bién vung Ba Na — Ninh
Thuén c6 thanh phan khéi lwgng nhu sau: 96,525% NaCl; 0,190% MgCl,; 1,224% CaSO4; 0,010% CaCly; 0,951%
H,O0.

Hinh 7.24.a. Rudng muoi Hinh7.24.b. Mubi mé
a. Viét cac phuong trinh hod hoc xay ra khi ding hdn hop A dé loai bd tap chat cé trong mau mudi trén.

?..“F

b. Tinh khéi lvgng A can dung dé loai bo hét tap chat cé trong 3 tdn mudi noi trén.

c. Tinh thanh phan % vé khai lvgng cla cac chat trong A. Gia st cac phan (rng xay ra hoan toan.
Hwéng dan giai
a. MgCl,+ NaOH  Mg(OH),+ 2NacCl (1)
CaS0,+ BaCl,  BaSO+ CaClx(2)

CaCl;+ Na,CO;  CaCOs+ 2NaCl (3)

b. Trong 3 t&n mudi trén chira: khéi lwong MgCl,=0,190% x 3 = 5,7.103 tan; CaSO4= 1,224% x 3 = 0,03672 tan ;
CaCl,=0,010% x 3 =3 x 10*tan.

TU PTHH (1): Kh&i lwvong NaOH can dung 1a: 40 x (5,7 x 10°3: 95) = 2,4.10° tAn

T PTHH (2): Khéi lwvong BaCl, can dung la: 208 x (0,03672 : 136) = 0,05616 tan
T PTHH (3): Kh&i lugng Na,COs can dung 1a: 106 x [(3.10: 111) + (0,03672 : 136)] = 0,0289 tan.

Vay khdi lvgng A can dung dé loai bd hét tap chat trong 3 tan mudi trén 1a: 0,08746 tan. c. Phan
trdm khai lwgng mbi chat trong A la:
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%m NaOH =
ng 3: BAI TAP CO; VA DUNG DICH KIEM 2,74 %; %m
BaCl2 = 64,21 %; %m Na2co3 = 33,05%. Da

- Phwong phdp: CO, phan (rng véi dung dich kiém theo cac phan trng sau:
CO;+ MOH - MHCO3

C02+ 2MOH = M2C03+ Hzo

nMoH
bat =X
Nco:
+x<1: MHCO3

+1<x<2: MHCOg, M,CO3

+x 2 2: M,CO3

- Vi du minh hoa (chi can gidi m3u 1 hodc 2 cau):
Vi du 3. Cho 4,958 L CO,(dkc) di qua 190,48 mL dung dich NaOH 0,02% c6 khai lwgng riéng la 1,05g/ml. Hay
cho biét mudi nao dugc tao thanh va khdi lwgng 1a bao nhiéu gam? Huéng din gidi

NNaOH = 0,001 < Nco:= 0,2 = NNaHCo: = 0,0019 MNaHCco: = 0,0

- Bai tép gidi chi tiét

Cau 1: Phai dot bao nhiéu gam carbon dé khi cho khi CO; tao ra trong phan (rng trén tac dung vai 3,4 lit dung
dich NaOH 0,5M ta duwoc 2 mudi véi mudi hydrogencarbonate cé ndng d6 mol bang 1,4 1an néng dé mol cla
mudi trung hoa.

Hwéng dan giai
Vi thé tich dung dich khéng thay d&i nén ti 1& vé ndng dd cling chinh 1a ti 1& vé s& mol.
- mc=14,4g.

Cau 2: Théi 2,7269 L khi CO, (dkc) vao mot dung dich NaOH thi dugc 9,46 g hdn hop 2 mudi Na,CO3va
NaHCOs. Hay xac dinh thanh phan khéi lugng ctia hdn hop 2 mudi d6. NEu mudn chi thu dwoc mudi NaHCOs thi
can thém bao nhiéu lit khi carbonic nita? Huéng din giai 8,4 g NaHCO;va 1,06 g Na,COs.

Can thém 0,2479 L CO,.

CAu 3: D6t chay 12 g C va cho toan bd khi CO; tao ra tac dung vdi mot dung dich NaOH 0,5M. Vi thé tich nao
cla dung dich NaOH 0,5M thi xay ra céc truong hop sau:

a) Chi thu dugc mudi NaHCO3(khéng du CO,)?
b) Chi thu dugc muéi Na,CO3(khong du NaOH)?
¢) Thu dwoc cd 2 mudi vdi ndng dé mol clia NaHCOs bang 1,5 [an ndng dé mol clia Na,COs?
Trong trudng hop nay phai ti€p tuc thém bao nhiéu lit dung dich NaOH 0,5M nita dé dwoc 2 mudi cé cung
néng d6 mol.

Hwéng dan giai

a) Nco:= Naon = 1Mol = Vdd NaoH 05m = 2 L.
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b) 2 nco.= nNaoH = 2mol = Vdd NaoH 0,5M = 4 L.

c)

Pat a, b 1an lwot 1a s& mol cda mudi NaHCO3 va Na,COs. Theo PTHH
ta co:

a) Nco,=a+ b =1mol m

Vi ndng d6 mol NaHCOs bang 1,5 1an nong dd mol Na,CO3 nén.

b

a
V - 1,5 V _5a-= 1,5b (1

Giai hé phuwong trinh (1, 11) ta dwoc: a = 0,6 mol, b = 0,4 mol Nnaon = a
+2b=0,6+2x0,4=1,4mol > Vadnazonosm= 2,8 L. Goi x 1a s6 mol
NaOH can thém va khi d6 chi xay ra phan (rng. NaHCOs + NaOH >
Na,COs + H,0 x(mol)x(mol) x(mol)

b) NNaHCOs du = (0,6 — X) Mol NNazxcos sau = (0,4 + x) mol

Vi bai cho néng d6 mol 2 mudi bang nhau nén s6 mol 2 mudi phai bang nhau.

(0,6 =x)=(0,4+x) > x=0,1 mol NaOH
Vay s06 lit dung dich NaOH can thém |a: Vad naor 0,5m = 0,2 lit.

DANG 4: TiM KIM LOAI KIEM
- Phwong phdp: Tim khéi lugng mol hodc khoi lugng mol trung binh (néu Ia hai kim loai kiém thuéc hai chu ki
ké tiép)

Vi du 4: Hoa tan hoan toan 17,2g hén hgp gdm kim loai kiem A va oxit clia né vao 1600g nudc dugc dung
dich B. C6 can dung dich B dwgc 22,4g hidroxit kim loai khan.

a)  Tim kim loai va thanh phan % theo kh&i lwgng mdi chat trong hén hop.
b) Tinh thé tich dung dich H2S040,5M can dung dé trung hoa dung dic B. Hwéng dan
gidi Goi cong thirc clia 2 chat d3 cho la A va A0.
a, b lan luot 13 s6 mol cda A va A,0 Theo
phuwong trinh phan &ng ta co:

a.Ma+b(2Ma+16)=17,2 ()
(a+2b)(Ma+17)=22,4 (Il

L&y (I1) = (1): 17a + 18b = 5,2 (*) Khdi
lwong trung binh cla hdn hop:

Mr=17,2: (a+b)
Twong dwong: M= 18.17,2 : 18(a + b).
Nhan thay: 18.17,2 : 18(a+b) < 18.17,2 : 17a+ 18b =18.17,2: 5,2
-> M< 59,5

Ta cO: Ma<59,5<2Ma+ 16 = 21,75 < Ma< 59,5.
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Vay A c6 thé 1a: Na(23) hoadc K(39).

a) V&i A la Na thi %Na = 2,67% va %Na,0 = 97,33%
V&i A la K thi %K = 45,3% va %K,0 = 54,7%

b) TH: Ala Na > Vygaxit= 0,56 L TH: Ala K = Vygaxit= 0,4 L.
Céau 2: Hoa tan hoan toan 3,1g hén hop 2 kim loai kiém trong nuéc thu dwoc dung dich A. DE trung hoa
dung dich A phai dung 50ml dung dich HCI 2M, sau phan (rng thu duoc dung dich B.

a) Né&u ¢ can dung dich B thi s& thu dugc bao nhiéu gam hén hgp mudi khan?

b) Xéc dinh 2 kim loai kiém trén, biét rang ti 1& s6 mol clia ching trong hén hop 1a1: 1.

Hwéng dan giai
a) Mwusi = 6,658
b) 2 kim loai d6 la: Na va K.
Ciu 3: Cho 6,2g hon hop 2 kim loai kiem thudc 2 chu ky lién tiép trong bang tuan hoan phan &ng véi H,0 du,
thu duoc 2,479 L khi (dkc) va dung dich A.
a) Tinh thanh phan % vé khéi lwgng tirng kim loai trong hdn hop ban dau.
b) Suc CO,vao dung dich A thu dwoc dung dich B. Cho B phan (ng véi BaCl, duw thu duoc 19,7g két
tda. Tinh thé tich khi CO, d3 bj hap thu.

Hwéng dan giadi
a) Dat R la KHHH chung cho 2 kim loai kiém da cho

Mg la khéi lvgng trung binh clia 2 kim loai kiém A va B, gid s&t Ma< Mg
9 MA< MR< MB.

2A + 2H,0 - 2A0H + H;
2B + 2H,0 - 2BOH + H;

Theo phuwong trinh phan &ng:
nr= 2N, =0,2 mol. > Mg=6,2:0,2=31

Theo d@ ra: 2 kim loai nay thudc 2 chu ki lién ti€p, nén 2 kim loai d6 1a: A 1a Na(23) va B 1a K(39)
b) Ta cd: nron=ng=0,2 mol
PTHH xay ra:

COZ + 2ROH = R2C03+ Hzo
CO;+ ROH - RHCO;

Theo bai ra khi cho BaCl, vao dung dich B thi cé két tia. Nhw vay trong B phai cé R,CO3 vi trong 2 loai mudi
trén thi BaCl, chi phan &ng véi R,CO3 ma khéng phan (ng véi RHCOs. BaCl, + R,CO; - BaCOs + RCI

- Nco2= NR2c0:= NBacos= 0,1 mol - Vco.= 2,479 L.

Céu 3: Hai kim loai kiém A va B c6 khéi lwong bang nhau. Cho 17,94 g hdn hop A va B tan hoan toan trong
500 g H,0 thu dwoc 500ml dung dich C(d = 1,03464 g/mL). Tim A va B. Huéng din giai

Céu 4: M6t hdn hop X gdm 2 kim loai A, B thudc 2 chu ki lién tiép trong bang tuan hoan, cé khéi lwong 1a 8,5g.
Cho X phan &rng hét vdi nwdce cho ra 3,7185 L khi H (dke)
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a) Xac dinh 2 kim loai va tinh kh&i lvgng méi kim loai trong hon hop dau.

b) Thém vao 8,5g hdn hop X trén, 1 kim loai kiem thé D dugc hdn hop Y, cho Y tac dung véi
nudc thu dwoc dung dich E va 4,48 lit khi H, (dktc). C6 can dung dich E ta duoc chat ran Z cé khéi lvong 13
22,15g. Xac dinh D va khai lvgng cuta D.

Hwéng dan giai
a) my, = 4,6g va m¢=3,9g.
b) Kim loai D la Ba. > mg, = 6,85g.
Cau 5: Hoa tan 23 g mdt hdn hop gdm Ba va 2 kim loai kiém A, B thudc 2 chu ky ké tiép nhau trong bang tuan
hoan vao nudc thu dwgc dung dich D va 6,1975 L H, (dkc).

Né&u thém 180ml dung dich Na,S040,5M vao dung dich D thi chua két tha hét dugc Ba(OH),. Néu thém
210ml dung dich Na,S0,0,5M vao dung dich D thi dung dich sau phan &ng con duw Na,SO4. Xac dinh 2 kim loai
kiém & trén.

Huéng din giai 2
kim loai kiém 1a Na va K.
Ciu 6: Cho 38,2 g hdn hop gdbm 2 mudi carbonate trung hoa cla 2 kim loai hoa tri | tac dung vira du véi dung
dich axit HCI thi thu dwoc 7,437 L CO; (dkc).

a) Tim t6ng khdi lwvgng 2 mudi thu duoc sau phan tng.

b) Tim 2 kim loai trén, biét 2 kim loai nay lién ti€p nhau trong phan nhém chinh nhém |.

Hwéng dan giadi
a) mhhmusi = 41,5g.
b) 2 kim loai trén la Na va K.
Céu 7: M6t hdn hop X gdm 2 kim loai A, B thudc 2 chu ki lién tiép trong bang tuan hoan, cé khéi lwong 1a 8,5g.
Cho X phan &ng hét vdi nwdce cho ra 3,7185 L khi Ha(dke)

a) Xac dinh 2 kim loai va tinh kh&i lvgng mébi kim loai trong hén hop dau.

b) Thém vao 8,5g hon hop X trén, 1 kim loai kiém thé D dwgc hdn hop Y, cho Y tac dung véi
nudc thu dwoc dung dich E va 4,958 L khi H; (dke). C6 can dung dich E ta dwoc chat ran Z c6 khéi luvong 13
22,15g. Xac dinh D va khai lvgng cuta D.

¢) DE trung hoa dung dich E & trén can bao nhiéu lit dung dich F chira HCl 0,2M va H,5040,1M.
Tinh khéi lvgng két tda thu duoc.

Hwéng dan giadi

a) mya = 4,6g va mg= 3,9g.

b) kim loai D la Ba. > mg,= 6,85g.

¢) S6 mol BaSO, = sé mol Ba(OH), = sé mol Ba = 0,05mol.
- khéi lvgng cla BaSO4= 0,05 . 233 = 11,65g.

Ciu 8: Hoa tan 23g mot hdn hop gdm Ba va 2 kim loai kiem A, B thudc 2 chu ky ké ti€p nhau trong bang tuan
hoan vao nudc thu dwgc dung dich D va 6,1975 L H; (dkc).

a) Néu trung hoa 1/2 dung dich D can bao nhiéu ml dung dich H,50,0,5M? Cé can dung dich
thu dwoc sau khi trung hoa thi dugc bao nhiéu gam muéi khan?
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b) NEu thém 180ml dung dich Na,S040,5M vao dung dich D thi chua két tda hét dugc Ba(OH),.
Néu thém 210ml dung dich Na,S040,5M vao dung dich D thi dung dich sau phan t&rng con du Na,SOa.

Xac dinh 2 kim loai kiém & trén.

Hwéng dan giadi

a) mhh musi = 23,75g

b) 2 kim loai kiém la Na va K.
Cau 9: Hoa tan 27,4 g hdn hop M,CO3va MHCO3 bang 500 mL dung dich HCl 1M thay thoét ra 6,1975 L khi CO, &
dkc. P& trung hoa axit du phai dung 50 mL dung dich NaOH 2M. Tim c6ng thirc hai mudi va % cac mudi trong
hén hop?

Hwéng dan giai

Céau 10: Cho 46,9 g hdn hop hai muéi sulfate va carbonate ctia cing mot kim loai héa tri | vao nwdc thanh dung
dich A. Cho % dung dich A tac dung v&i dung dich H,SO4 dw thodt ra 2,479 L khi & dkc. Cho % dd A tic dung vdi
dung dich BaCl, du thi thu duoc 43g hdn hop két tla trang. Tim cong thirc hai mudi va % cadc mudi trong hdn
hop?
Huwéng din giai

ng 4: BAI TAP MUOI CARBONATe CUA KIM LOAI KIEM VOI ACID Da
4.1. Cho tir tir acid vao dung dich mudi carbonate T
- Phwong phdp: Acid phan (ng véi dung dich mudi theo cac phan rng sau:

Na,COs+ HCl - NaHCOs3+ NaCl (1)
Hé&t Na,COs ma HCl du, phan &ng (2)
NaHCO; + HCI - NaCl + CO, + H,0
Vi du 4. Thém tlr tlr tirng giot dung dich chira 0,05 mol HCl vao dung dich chira 0,06 mol Na,COs.
Thé tich CO, (dkc) thu dugrc 1a bao nhiéu?
Hwéng dan giadi
Na,CO3 + HCl - NaHCOs+ NaCl (1)
0,06 > 0,05
— chua ¢ khi CO, thoat ra
- Bai tdp gidi chi tiét

Cau 1. Thém tur tir tirng giot dén hét dung dich chira 0,05 mol H,S04vao dung dich chira 0,06 mol Na,COs. Tinh
thé tich khi CO; (dkc) thu dwoc?

Hwéng dan giai
Na,;COs3 + H.SO4 - Na S04+ COZ/I\ + H,0 (1)
0,06 > 0,05

— chua c6 khi CO,thoat ra
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Céu 2. Cho tir tir 200 mL dung dich hdn hgp HCl 1M va H,S0,0,5M vao 300 ml dung dich Na,COs 1M thu duorc
V L khi (& dkc). Tinh V.

Hwéng dan giai
Ta cé ny*=0,4 mol, ncos® = 0,3 mol

Khi thém tir tir hén hop axit vao Na,COs xay ra cac phuong trinh sau:

He + C0O32- - HCO3-(1)
0,4 ---->0,3 --—---- >0,3

Vay ncoz = 0,1 mol = V= 24,79 lit.
Cau 3. Cho tlr tir tirng giot dén hét 100 ml dung dich HCl aM vao 100 ml dung dich Na,COs 1M, thay thodt ra
1,4874 L khi CO, (dkc). Tinh a.
Hwéng dan giai
Ta cb: nu ncon  nco. 0,16mol Cum nua 1,6

Cau 4. Cho tlr tir dung dich X chira x mol HCI vao dung dich Y chira y mol Na,COs. Sau khi cho hét X vao Y ta
dugc dung dich Z. Véi diéu kién y < x < 2y thi thanh phan cda dung dich Z 13?

Hwéng dan giadi
Cho tlr tlr x mol HCl vao y mol Na,CO;
HCl + Na,CO3 - NaCl + NaHCO3 (*)
HClgy + NaHCO; - NaCl + CO,M + H,0 (**)
Theo (*) nua> NNa2COs3 (X > y) = xay ra (**).
Ma Ynua< 2 X NNa2CO3 (X < 2y) - NaHCOs du
- Dung dich Z gdm NaHCOs; NaCl

Cau 5. Cho tlr tir 150 mL HCl 1M vao 500 ml dung dich A gdm Na,C030,21M va NaHCO3 0,18 M thi thu dugc V L
khi (dkc) va dung dich X. Tinh V.

Hwéng din gidi Ta
¢6 ny*=0,15 mol.

nc032_= 0,105 mol va Nyco3z™ = 0,09 mol.
Nco2™ =0,15-0,105 = 0,045 mol.
Vo2 = 1,115 lit

Cau 6. Cho tlr tir 400 mL dung dich HCI 0,5M dén hét vao binh dwng 100 mL dung dich chira ddng thdi Na,COs
1,5M va NaHCOs 1M, két thuic thi nghiém dwoc V L khi (dkc). Tinh V. Huéng din gidi Qua trinh x3y ra khi axit +
X [an luot la:
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H++ CO32- > HCO3-(1) H* + HCO5~
- CO,+ H0 (2).
Do NCo32-< NH+ < 2NCO32- + NHCO3-

Ncoz=Nu" —nco3* =0,05mol V=1,2395L

Cau 7. Nhé tir tlr tirng giot dén hét 25,0 mL dung dich HCI 1,2M vao 100 mL dung dich chira K2C030,2M va
KHCO30,2M, sau phan rng thu dwoc bao nhiéu mol CO,? Huéng din giai

Nho tir tir tirng giot HCl nén qua trinh xay ra [an lugt theo thi ty: H+ +

CO32- - HCO3-(1) sau do: H*+ HCO3™ > CO, + H,0 (2) Thay sé mol

cac chat vao > ncoz = 0,010 mol.

Cau 8. Cho tlr tir dén hét dung dich chira 0,48 mol HCl vao dung dich X chira déng thdi x mol Na,COs va 0,2 mol
NaHCOs. Sau khi cac phdn &ng xay ra hoan toan, thu dugc 4,032 lit CO, (dktc). Gid tri cda x la

Hwéng dan giai
Ncoz2 = 0,18 mol < NNaHCcO3 HCI hét ta co CT: Nco2 = nH*—
Nco3™ x=0,48-0,18 =0,3 mol

Cau 9. Dung dich X chra hdn hop gdm K,C03 1,5M va KHCO3 1M. Nhd tir tir tirng giot cho dén hét 100 mL dung
dich c6 chira H,5040,5M va HCl 1M vao 100 ml dung dich X thoat ra V L khi & dkc.

Tinh V.

Hwéng dan giadi
H++ CO32- - HCO3-(1)

Nhan thay ny"= 0,2 mol > ncos®> = 0,15 mol
- Sau phan rng (1) thi H* dw : 0,05 mol va SHCOs = 0,25 mol

HCO3_+ H+9 C02+ Hzo (2)
Vi ng*du = 0,05 mol < SHCO5; = 0,25 mol = nco2= 0,05 mol > V=1,2395 L.

CAu 10. Thém tir tir dung dich HCl 0,2 M vao 500 ml dung dich Na,COs va KHCOs. V&i thé tich dung dich HCl |a
0,5 lit thi c6 nhirng bot khi d3u tién xuat hién va vai thé tich dung dich HCl 13 1,2 lit hét bot khi thoat ra. Tinh
Nong dé mol ciia Na,COs va KHCO:s.

Huéng din gidi Doc qua
trinh: H* duwgc thém tir tir vao dung dich CO3> + HCOs~nén ¢ THy: dung 0,1
mol HCl thi ncos® = nua = 0,1 mol.

4 TH,: dun 0,24 mol HCl thi 2nco®™ + NHeos™ = Nkal | | Nhcos™= 0,04 mol. véi Vae = 0,5
lit > [Na,COs] =0,2M va [KHCOs] = 0,08 M.

4.1. Cho tir tir dung dich mudi carbonate vao dung dich acid
- Phwong phdp: Acid phan &ng v&i dung dich mudi dong thai theo cac phan (ng sau:

Na,CO3+ 2HCI = 2NaCl + CO, + H,0 (1)

NaHCOs3 + HCl = NaCl + CO; + H,0 (2)

+ Né&u HCl du: Nnco:= nmusi

Tailieuthi.net Trang 116



Tailieuthi.net
+ Né&u HCl thi€u: s6 mol mudi tham gia phan (rng ti 1é thudn vd&i sé mol hai mudi ban dau. Vi du 5. Thém
tlr tir d&n hét dung dich chira 0,02 mol K,COs3 vao dung dich chira 0,03 mol HCI. Tinh thé tich khi CO; thu dwoc
(dkc)?
Hwéng dan giadi
Do thém tir tir Na,CO3 nén véi mdi lwgng COs?  sé phan (ng ngay tao CO; (H* I&n hon rat nhiéu so véi
COs? tai mdi thoi diém)

0,03
Nco.= 2 =0,015 V=0,371851L

- Bai tdp gidi chi tiét

Cau 1. Nhé tir tir tirng giot dén hét 100 mL dung dich chira Na,C03 0,2M va NaHCOs0,2M vao 30 mL dung dich
HCI 1M, sau khi phan trng hoan toan thu duwoc s6 mol CO, 1a Huéng din gii

Vi NNaHCO3 = NNa2CO3  NHCO3™ = nco3?™.
+ Dat nHcos3- pl = ncozz- p& = a mol.
NHco3™ pu‘ x1+ ncogz_ pu‘ Xx2=npa = 3a=0,03 = a=0,01

NCo2 = NHCO3- pU + nco32-plr =a +a = 0,02 mol
Cau 2. Nhé tur tir 62,5 ml dung dich hén hop Na2CO30,08M va KHCO30,12M vao 125 mL dung dich
HCI 0,1M va khuay d2u. Sau cac phan tng, thu dugc V mL khi CO, (dkc). Gia tri cla V Ia Huwéng din giai
Khi cho hdn hop mudi vao axit thi xay ra dong thoi 2 phan tng

COs% + 2H* > CO, + H,0 (1)
HCOs + H* = CO, + H,0 (2)
Co ny*=0,0125 < 2n ¢03® + NHeos™ = lugng H*thiéu

Goi s& mol ciia CO3* va HCO3 tham gia phan ng lan luot la x, y

Ta co hé 2xx 0,005 0,0125 X _2801

y  0,0075 y  __5603

1 3
>V=2479.(280+560)=0,221L.

Céu 3. Dung dich X chra hdn hop Na,CO30,75M va NaHCO;0,5M. Dung dich Y chitra H,S04 1M.

Tinh thé tich khi CO; (dkc) thoat ra khi d6 rat tir tir 200 ml dung dich X vao 150 ml dung dich Y.
Hwéng dan giai

Cha y d6 tir tir mudi Na,COs va NaHCO3 vao dung dich H,SO4 thi xay ra déng thoi cdc phwong trinh

2HY + CO32_ - CO,+ H,0 (1)
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H*+ HCO3 > CO2+ H0 (2)

Ta c6 2x+y = 0,3 mol
Vi phan (rng xay ra déng thoi nén x: y = Ncos? : Nheos = 0,75 : 0,5 = 3:2
2x y 0,3 X
0,1125Taco hé: 2x 3y O
y 0,075

Vay nco2=0,1125 + 0,075 = 0,1875 mol - V=4,648 L.

Ciu 4. X |a dung dich hdn hop Na,C030,1M va KHCO30,1M Tinh thé tich khi CO; (dktc) thoat ra khi cho tir tir
100 ml dung dich X vao 200 ml dung dich HCl 0,1M. Huéng din gidi

Vi day |a dang cho tir tir X vao HCL nén ti 1& s& mol Na,COsva KHCO; phan &ng véi HCl phai bang nhau

2H COs H,O0 CO;,
2x X X

H HCOs H,O0 CO;,
X X X

Goi s6 mol Na,COsla x va KHCO:s a x (vi ti 1& bang nhau)

Dwa vao PT cd thay t8ng s& mol HCl = 2x+x = 3x = 0,02mol

1
x 150mol
2z 1
Téng s6 mol CO,tao thanh 1a2x =150  75mol

1
V=75.24,79=0,33L
Cau 5. Nhé tir tir tirng giot cho dén hét 300 ml dung dich NaHCO3 0,1M; K,CO30,2M vao 100 ml dung dich HCI
0,2M; NaHS040,6M va khudy déu thu duoc V lit CO, thoat ra (dkc). Gid tri cia V 1a Huéng din gii

V=1,19L.

CAau 6. Thém tlr tlr tirng giot cha 100 ml dung dich chira Na,COs3 1,2M va NaHCOs0,6M vao 200 ml dung dich
HCl 1M, sau phan &rng hoan toan thu dugc dung dich X. Cho dung dich nuéc véi trong duw vao dung dich X thi
thu dugc bao nhiéu gam két tda ?

Hwéng dan giai
Do thém tir tir Na,COs3 nén véi mdi lugng COs?  s& phan (rng ngay tao CO; (H* Ién hon rat nhiéu so véi CO52

tai moi thoi diém)

0,03
he:= 2 =0,015 V=0,372L

Cha y d6 tir tir mudi Na,COs va NaHCO3 vao dung dich H,SO4 thi xay ra déng thoi cac phwong trinh

2HY + CO32_ - CO,+ H,0 (1)
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Ta c6 2x+y = 0,3 mol

Vi phan (&ng xay ra déng thdi nén x: y = ncos? : Nhcos = 0,75: 0,5 = 3:2
2x y 0,3 X
0,1125Taco hé: 2x 3y O
y 0,075

VAy nco2=0,1125 + 0,075 = 0,1875 mol > V= 4,648 L. Ngoai lé néu cho tir
tlr HCl vao dd X thi phan rng s& xay ra lan luot

71€0x

ncon 0,12 'co, 0,06 _— npeon 2

Khi cho tlr tir dung dich trén vao HCl thi cd COs* va HCO; s& phan (rng dé tao khi (do cho tir tir nén lugng H*
luén 1&én hon rat nhiéu lwvgng COs? va HCO; ) theo tilé s6 mol céc chat
Gia str c6 x mol HCO; phan &ng, suy ra c6 2x mol CO32  phan rng

x 22x nwa 0,2 x 004

cos 0,04

Nhu vy, sau phan &ng, con lai: NHCOs 0,02

Cho vao nwdc voi trong thi sé thu dwoc ne.co. 0,04 0,02 0,06

m b6g
Cau 7. Nhé tir tir dén hét dung dich chira 0,1 mol Na,COsva 0,3 mol NaHCOsz vao 150 mL dung dich H,SO4 1M
thu dugc khi CO,va dung dich X. Cho dung dich Ba(OH), du vao dung dich X thi thu dugc két tha cé khdi lugng
la
Hwéng dan giadi
0,1 mol Na,COsva 0,3 mol NaHCOs + 0,15 mol H,S04 = CO, + ddX
Ba(OH),+ddX >

® Ny 0,3

NnCos2 pu X,NHCO3 pu 3x

2x  3x 0,3
x 006 nco. 4x 0,24
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BaC0O?*:0,4 0,24 0,16

Kt m 66,47
BaS0,:0,15

4.3. COz tac dung xt¥ li tao hén hop carbonate, hydrogencarbonate
Cau 1. Hap thu hoan toan 896 mL khi CO, (dktc) vao 140 mL dung dich NaOH 1M, thu dugc dung dich X. Cho tir
tlr dung dich HCI 2M vao X, dén khi bit d4u c6 khi sinh ra thi vira hét V mL. Tinh V. Hwéng din giai

nou nveor 0,14

35 2: Ba zo du, chi tao mudi cacbonat. nco:nco:

0,04
ZNCIOH COz NClzCOg HzO NGOH 20,06
X
0,08 0,04 0,04 Na,C0Os:0,04
Th& ty cidc phan &ng khi cho tir tir HC vao X:
NaOH  HCI NaCl H H,ONa;CO,  HCI NaHCO,  NaCl
0,06 0,06

Khi bat dau giai doan tao khi CO, dwéi day thi dirng: NaHCOs HCI

2NaCl CO, HOnyer 0,06 0,04 0,10mol
0,10

V 2 0,05 L 50 mL

Céau 2. Dan V lit khi CO,vao 200 mL dung dich NaOH 1M, sau phan &ng hoan toan thu duoc dung dich X. Cho
rat tir tr d&n hét 125 mL dung dich HCl 1M vao dung dich X thi thay tao thanh 1,68 lit khi CO,. Biét cac thé tich
khi déu dwgc do & dkc. Tinh V.

Huéng din gidi NaCl:
0,125 mol

NaHCOs: 0,075 mol.
Lai ¢4 0,075 mol CO, bay ra nén bao toan nguyén té carbon, ta cé:
SNnco2 ban dau=0,075+0,075=0,15mol V=3,7185L.

Cau 3. Suc 8,6765 lit khi CO, (dktc) vao 200 ml dung dich NaOH 2M thu dwoc 200 mL dung dich X. Dung dich Y
chira HCI 1M va H,SO4xM. Cho tir tir d&€n hét 100 mL dung dich Y vao 200 mL dung dich X thu dwoc 6,1975 lit
khi CO, (dkc) va dung dich Z. Cho BaCl, du vao dung dich Z thu dwoc m gam két tda. Gid tri cham la

Hwéng dan giadi
m=23,30g.

Ciu 4. Hap thu hoan toan 12,395 lit CO, (dkc) bang 2 lit dung dich KOH cé ndng do x mol/L thu dugc dung dich
X. Nhé tir tir d€n hét 200 mL dung dich H.S04 1M lodng vao dung dich X thi thay c6 4,958 lit khi thoat ra (dkc).
Gidtrichaxla
Hwéng dan giadi
x=0,35.
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Cau 5. Hap thu hét 0,1 mol CO, vao dung dich cé chira 0,08 mol NaOH va 0,1 mol Na,COs, thu dugc dung dich X.
Nhé tir tir dung dich HCl vao dung dich X dén khi thoat ra 0,08 mol khi CO; thi thay hét x mol HCI. Tinh x.

Hwéng dan giai
- Dung dich X thu dwogc chira cacion sau: HCOs , COs* va Na . Xet dung dich X ta c6:

BIDTNHCOs 3 2ncon = NNa2 2 3 NHCOs 3
2nncocos » 00,8,28 NNHCOCOs: 3 00,,0812molmol
BT:CNHCO  Nco  NCO  NNaCO nHCo

(Vé&i na nNeor  2nnacos  0,28mol)

- Cho HCl tac dung v&i dung dich Y thi:

ny Hco=  Nco. 0,08 0,08 0,16mol Vue 0,16 [

Céau 6. Hap thu hoan toan 3,92 lit CO; (dktc) bang 250 mL dung dich hdn hop Na,C030,5M va KOH aM thu duoc
dung dich X. Nhé tir tir d&n hét 200 mL dung dich HCI 0,5M vao dung dich X thi thay c6 1,2395 lit khi (dkc) thoat
ra. Gidtrictaala

Hudng dan giai P

Qua trinh xay ra khi axit + X [an lvot 1a:
H*+ COs2 = HCOs~ (1) | | H*+ HCO3s~ = CO, + H20 (2).
Dosinh CO, (1) hétvaH'du || NEUH*dw thi€udirkien H*hét.
» Tacod c6ng thi&rc: nco2= Ny — nco32_ nc032_= 0,05 mol.
Bao toan C: nucos™= 0,25 mol | | Bdo toan dién tich: a=0,4
Céu 7. Hap thu hét CO, vao dung dich NaOH duwoc dung dich X. Biét rang, cho tir tir dung dich HCl vao dung
dich X thi phai mat 50 mL dung dich HCl 1M mé&i bt dau thay khi thoat ra. Néu cho dung dich Ba(OH), du vao
dung dich X duoc 7,88 gam két tda. Dung dich X chira nhitng chat nao? Huéng dan giai

Na?CO?
* CO,+ NaOH - ddX

NCIHCO3

Dd X + 0,05 mol HCl = bat dau c6
Dd X + Ba(OH),dw = 0,04 | BaCO3

* CO,+ 2NaOH = Na,COs + H,0
N32CO3+ C02+ Hzo - 2NaHC03

* TH1: CO, dv - dung dich X gdbm Na,CO; va NaHCO;
- NNa2C03 = Ny = 0,05 mol

Ma nBaco3 = NNa2CO3 + nNaHco3 = 0,04 mol < NNa2CO3 = 0,05 mol = Sai

* TH2: NaOH du = dung dich X gdm Na,COs; NaOH
NHCI = NNaOH + NNa2CO3 = 0,05 mol

NBaco3z = 0,04 mol -> nN32C03= 0,04 moI; NNaOH du = 0,01 mol -> Dung
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- Dung dich X chtra NaOH va Na,COs

Cau 8. Hap thu hoan toan V lit CO, (dkc) vao 400 mL dung dich KOH x M, thu duoc dung dich X. Nhé tir tir dén
hé&t 500 mL dung dich HCl 1M vao dung dich X, thu dugc dung dich Y va thoat ra 24,79 lit khi (dkc). Cho dung
dich Y tac dung véi dung dich Ba(OH), duw thu dugc 39,4 gam két tha. Gid tricda x 13

Huwéng din gidi Nho
tu tir axit vao dung dich X dungdich Y.

Y chira KCl va KHCOs.
Cho Y + dung dich Ba(OH),duw  c6 phan &ng.
KHCO; + Ba(OH); - BaCO3;+ KOH + H,0.

+ Ma nKHC03= NBaco3 = 0,2 mol.
+BdotoanCl  nkg=nua=0,5 mol.

Bao toan K ngon = Nka + Nkreos = 0,7 mol.

0,7
C|v| KOH = 074 = 1,75M

Cau 9. Hap thu hoan toan V lit khi CO, (dkc) vao 250 mL dung dich hdn hop gom NaOH 0,4M va KOH aM thi thu
duoc dung dich X. Cho tir tir 250 mL dung dich H,S0,0,5M vao X thu dugc dung dich Y va 1,86 lit khi CO, (dkc).
Cho Y tac dung véi dung dich Ba(OH), duw thay xuat hién 34,05 gam két tla trng. Tinh a.

Huéng dan giai — Y
+Ba(OH);> { Y ch&a mudi hydrogencarbonate.

—ChoTUTU H*vao X  ta cd CT: ncos> /X = ny*— Nnco2 = 0,175 mol.
34,05 (g) = 0,125 x 233 (mBaso4) + 4,925 (mBaco3) NBaco3z = 0,025 mol.

Nheos™ = 0,025 mol || Y gdbm: Na* (0,1 mol); K*(0,25a mol);
HCO5 (0,025 mol) va SO4%~ (0,125 mol) || BTPT:a=0,7

Cau 10. Hap thu hoan toan 991,6 mL khi CO, (dkc) vao dung dich gdbm 0,02 mol Na,COsva y mol NaOH, thu
duogc dung dich T. Cho dung dich BaCl, dw vao T, thu duoc 11,82 gam két tda. Néu cho tir tir dung dich HCI 2M
vao T, dén khi bat ddu cd khi thoat ra thi vira hét 40 mL. Tinh y. Huwéng dan giai

11,82 gam két tha 1a 0,06 mol BaCOs  Shcoz® trong T = 0,06 mol.
Lai c8 >Nctrong T= Nco2 + NNa2CO3= 0,04 + 0,02 = 0,06 mol. Nghia la T
chra 0,06 mol CO3%* va con lai Ia OH™ con dw. chinh vi thé ma khi
thém tir tir 0,08 mol HCl vao thi xay ra:
OH + H*- H,0
CO32-+ H+ > HCO3-
sau d6, néu thém tiép H* thi méi xay ra:
H*+ HCO3:™ > CO, + H,0.
non =0,08—-0,06=0,02mol >nn,*trong T=0,02 + 0,06 x 2 = 0,14 mol.

bao toan nguyén té Na ta cé: y =0,14 -0,02 x 2 = 0,1 mol.
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Cau 11. Hap thu hoan toan V lit CO; (dkc) vao dung dich chira déng thoi 0,1 mol Ba(OH); 0,255 mol KOH va 0,2
mol NaOH. Sau khi cdc phan rng xay ra hoan toan, thu dugc dung dich X va két tha Y.

Nhé tir tir dén hét dung dich X vao dung dich chra 0,35 mol HCl, sinh ra 0,25 mol CO,. Tinh V.

Hwéng dan giai
11,82 gam két tha 1a 0,06 mol BaCOs  Snhcoz* trong T = 0,06 mol.
Lai ¢6 >Nctrong T= Nco2 + NNa2CO3 = 0,04 + 0,02 = 0,06 mol. Nghia la T chira
0,06 mol COs% va con lai la OH con du. chinh vi thé ma khi thém tir tir 0,08
mol HCl vao thi xay ra: OH-+ H+ > H20 || CO32-+ H+ > HCO3-sau d4, néu
thém tiép H* thi mdi xdy ra H* + HCOs™ > CO, + H,0.
now =0,08-0,06 =0,02 mol >nn,"trong T=0,02 + 0,06 x 2 =0,14 mol.

bao toan nguyén t6 Na ta cé: y =0,14 —-0,02 x 2 = 0,1 mol.
+Pa blét két thaYla BaCOs3 vOi NBaco3 = ngaz+= 0,1 mol.
BT dién tich/q4gxta c6: 3ax1 + 2ax2 =0,255+ 0,2 = a = 0,065 mol.

BT cacbon  >nco2=0,1 +0,065x5 = 0,425 mol
Vcoz = 10,536 L

4.4. H¢ dic trung — két hop qua trinh cho tir tir X vao Y va nguoe lai.
CAu 1. Tién hanh 2 thi nghiém sau:

TN1. Cho tur t&r 200ml dung dich HCl 1M vao 150ml dung dich Na,CO3 1M thu duwgc V, lit khi CO, TN2. Cho tir tir
150ml dung dich Na,CO3 1M vao 200ml dung dich HCI 1M thu dwoc V, lit khi CO, Cac thé tich khi do & cung diéu
kién. Quan hé chia Viva V,1a
Huwéng din gidi 2 thi nghiém thu duoc
lvgng khi CO, khdc nhau  H*khéng du. — TN1: dau tién Na,COs + HCl > NaCl + NaHCO;
sau d6 NaHCOs + HCl - NaCl + CO,+ H,O || V1=22,4x(0,2-0,15) = 1,12 lit.
—TN2: Na,CO3+ 2HCl > 2NaCl + CO2+ H,0 ||  V2=22,4x0,2+2=2,24lit.
[| Vi=0,5V;

Cau 2. Cho tu tu V lit dung dich Na,COs; 1M vao Vi lit dung dich HCl 1M thu dwoc 4,958 lit CO, (dkc). Cho tur twr
V1 lit HCl 1M vao V lit dung dich Na,CO3 1M thu duworc 2,479 lit CO, (dktc). Vay V va Vi tuong ing la

Huéng din giai 2
TN cho 2 luvgng khi khac nhau  HCl khong du.

NHcl = choz TN1 = 0,4 mol V1 = 0,4 lit.

NHCl— NNa2co3=nco2TN2  V =0,3 lit

Cau 3. X 1a dung dich chtra a mol HCI. Y 1a dung dich chira b mol Na,COs. Nho tir tir hét X vao Y, sau cac phan
trng thu dugc Vy lit CO, (dtc). Nho tir tir hét Y vao X, sau phan &ng dugc V, lit CO, (dktc). Biét ti 1é Vi:Vo=3:4. Ti
|& a:b bang:

Hwéng dan giadi
Do thu dugc sé mol CO, khdc nhau & 2 thi nghiém  H+ khéng du.

Xet thi nghiém 1: nhd tir tir X vao Y thi xay ra phan (ng theo thir ty:
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H*+ CO32 > HCOs™ | | H*+ HCOs™ = CO, + H20. ncoz = ny'
—ncos’ =a—-b  V1=24,79 x (a—Db). Xet thi nghiém 2:
nho tir tir Y vao X thi xdy ra phdn &ng: 2H*+ COs* > CO,
+ H,0.ncoz=np*+2=0,5a > V,=24,79%x0,5a Vi:V;=
(a—b)+0,5a=3:4 < a:b=8:5.

Cau 4. X 13 dung dich HCI néng d6 x mol/L. Y Ia dung dich Na,CO3néng d6 y mol/L. Nho tir tlr 100 mL X vao 100
mLY, sau cac phan &ng thu dwoc V4 lit khi CO, (dkc). Nhé tir tir 100 mL Y vao 100 mL X, sau phan (rng thu duoc
V, lit khi CO, (dkc). Biét ti 1& V1: V,=4: 7. Ti1é x : y bang Huéng din giai

+ Nho tlr tir X vao Y: Phan &rng theo hai giai doan (1) trudec, (2) sau:

Na2C03 HCZ NGHCO3 NClCl
1
0,1y 0,1y 0,1y
NaHC03 HCI NaCl COz HzO
2
01 x y — 01 x vy
+ Nho tlr tir Y vao X: phan &ng theo mét giai doan:
Na,CO; 2HCI 2NaCl  CO, H,O
3
0,1x 0,05x
Vi 61—y 2 x y 4 x_y 2 xy 75
Vs 0,05x X 7 X 7

Cau 5. Cho E 13 dung dich chira a mol Na,COsva T |a dung dich chira b mol HCI. Nho tir tir dén hét E vao T, thu
duogc 2V it khi CO,. N&u nhé tir tir dén hét T vao E, thu duoc V lit khi CO,.

Céc thé tich khi do & cung diéu kién nhiét do, 4p suat. Tilé a : b twong &ng la
Hwéng dan giai

¢ (1) Cho tlr t&r E vao T, xay ra: Na,COs+ 2HCl = 2NaCl + CO, + H0.

b < 2a nén nco2 (1) = %.b mol tinh theo s6 mol HCI.

¢ (2) cho tir tr T vao E: xay ra trinh tu: Na,CO, + HCl - NaCl + NaHCOs + H,0.

sau dé: NaHCO3 + HCl = NaCl + CO; + H,0. cling vi % <
a:b<1nénncg;(2)=(b-a)mol

Ma gia thiét: ncoz (1) = 2nco2(2)  %.b=2(b—a) 4a=3b.
Vay, tisba:b=3:4

Cau 6. Cho tir tlr tirng giot dung dich chira b mol HCl vao dung dich chira a mol Na,COs thu duoc V lit CO,.
Nguoc lai, cho tir tir tirng giot cla dung dich chira a mol Na,COs vao dung dich chira b mol
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HCI thu dugrc 3V lit CO; (cac thé tich khi do & cling diéu kién nhiét d6, 4p suat). Tilé a : b bang

Hwéng dan giadi
» Do 2 thi nghiém thu duoc lwvgng khi khac nhau  H*khong du.

® Xet thi nghiém 1: cho tir tir H*vao CO3*~ phan (rng xay ra theo thi tu:
HH H CCOOs = COH:C OH3 20 ncoz2= nH+—nco32-= (b—a) mol.

® Xet thi nghiém 2: cho tlr tlr COs2"vao H*  chi xay ra phan &ng:
2H" + C032_9 CO,+ H,0 Nco2=nNyt+2 = O,Sb mol.
» 0,5b=3x(b—a) 3a=25b a:b=5:6

Céau 7. Cho rat tir tir 100 ml dung dich hdn hop gdm Na;COsx (M) va NaHCOsy (M) vao 100 mL dung dich HCI 2
M thu dugc 2,9748 L CO, (dkc). Néu lam nguoc lai thu duwoc 2,479 L CO, (dkce). Gid trix, y 1an luot 13

Hwéng dan giai
Cho tir tir axit thi thi tw phan &ng xay ra nhu sau
H++ CO32- - HCO3-(1)
HCOs + H* - CO,+ H,0 (2)
Khi dé ny*=ncoz + nco2—> 0,2=0,1x+0,1 > x=1M

Cho tlr tir mudi vao axit thi xdy ra dong thai 2 pt sau

2H* + COsZ = CO, + H,0 (3)
HCO5 + H* = CO, + H,0 (4)
Thay nco2=0,1 < ncos? = 0,12 mol = lwgng H*thiéu > 0,1x: 0,1y =2 :1 > y =0,5M
Cau 8. X 1a dung dich HCI néng d6 x mol/L. Y Ia dung dich gdbm Na,CO3z va NaHCOs c6 cling néng dé y mol/L. Nho
tlr tir dé€n hét 100 ml X vao 100 mL Y, thu dwoc Vi lit khi CO, (dkc). Nho tir tir dén hét 100 mL Y vao 100 mL X,
thu duoc V; lit khi CO, (dkc). Biét V1: V,=3:7, tilé x : y bang Huéng dan giai Chon gid tri V. tuwong ing vdi 3
mol khi  V;twong &ng 7 mol khi.
Y khichotirtr XvaoY  qud trinh xay ra [an luvot: H + COs> > HCOs~
(1); sau d6: H*+ HCO3™ = CO1 (2). x>y ¢cd (x—y) mol H*du sau (1)
Nco2 0 (2) =x—y =3 mol.
Y nguoec lai, khichotlrtir Y vao X phan rng tao khi déng thoi luén:
CO3%+ 2H* - CO,M va HCO3 + H* = CO .
COs2"va HCOs™ cung néng dé nén lwong phan ng ncos®~ phan rng = nucos™ phan rng = 3,5 mol.
x=5ny"=3,5x3=10,5mol. Trtrén > y=7,5mol tiléx+y=7+5.

Cau 9. Cho dung dich X chira a mol HCI, dung dich Y chi*a b mol KHCOs va ¢ mol K,COs (véi b =
2c). Tién hanh hai thi nghiém sau:
+ Cho tlr tir d&n hét dung dich X vao dung dich Y, thu dugc 2,479 lit khi CO, (dkc).

+ Cho tir tir dén hét dung dich Y vao dung dich X, thu dwoc 7,437 lit khi CO, (dkc). Téng gid tricta (a+b +¢c) 13
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Hwéng dan giadi
P 2 thi nghiém cho lwgng CO, khac nhau  H*khoéng du & ca 2 thi nghiém.
— Thi nghiém 1: xay ra phan &ng theo thir tir H* + CO3*~ > HCO3™ (*).
Sau do: H*+ HCO3™ = COz+ H,0 || Do thu dwgc COz nén HY du & (*).

Nnco2 = nH+—nco32-=a—c =0,1 mol.

— Thi nghiém 2: xay ra dong thoi 2 phan ing 2H* + COs%™ > CO,+ H,0 va H* + HCO3™ > CO,+ H,0 || b =
2c  d&t npcos” phan trng = 2nco3?” phan tng = 2x.

Nco2=x+2x=0,3mol x=0,1mol.
® ny* = Nucos~ phan rng + 2ncos? phan tng=0,4 mol=a c¢=0,3 mol.
b=2c=06mol|| a+b+c=0,4+0,6+0,3=1,3mol

Cau 10. Dung dich X gbm KHCO3 aM va Na,COsz 1M. Dung dich Y gébm H,5040,25M va HCl 1,5M. Nhd tir tir dén
hé&t 100 mL dung dich X vao 100 mL dung dich Y, thu dwoc 2,9748 lit (dkc) khi CO,. Nhé tir tir cho dén hét 100
mL dung dich Y vao 100ml dung dich X thu dwgc dung dich E. Cho dung dich Ba(OH), t&i dw vao E, thu duoc m
gam két tla. Biét cac phan rng déu xay ra hoan toan. Gid tri clia a va m lan lugt cé thé 3

Hwéng dan giadi
Sni*=0,2 mol | | @ Dt nucos Pl = x; Ncos? Pl = y.

x y 012 «x 0,04
X 2y 02 y 0,08 a=004x0,1+0,08+0,1=0,5M.

@ Xet TN2: do nco32-< SnH+< nNHCO3-+ 2nco32-  ta cd CT: ncoz = Snp™—
Ncos’ = 0,1 mol | | Bdo toan Cacbon: ngaco3=0,05 mol || m=0,05 x
197 + 0,025 x 233 = 15,675 gam.

PHAN C: Bl TAP TU CC PE THI CHON LOC Cu 1: (trich tir dé thi HSG Tinh Ié&p 9 — Lm Péng —

2022-2023)
Trong phong thi nghiém, h3y trinh bay hai phuong phéap diéu ché Na,COs tinh khiét tir khi CO,va dung

dich NaOH (dung cu, hda chat can thiét cé day da). Viét phwong trinh héa hoc cla cdc phan ¢ng xay ra.

Hwéng dan giai
Cach 1: Suc CO, duv vao binh dung dung dich NaOH:
CO,+ NaOH - NaHCO;

Pun néng dung dich thu duoc Na,COs:

2NaHCO3 * ° NayCOs3+ CO;+H;0

Cich 2: LAy dung dich NaOH va chia thanh hai phan bang nhau cho vao hai c6c va danh s6. Suc CO, dén du
vao céc thir nhat, thu dwoc dung dich NaHCOs. Sau dé d6 cdc thi hai vao dung dich thu dugc & coc 1 ta sé
thu duoc Na,COs.

NaOH + NaHCOs3 Na,COs+ H,0O
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Cu 2: (trich tir dé thi HSG Tinh I&p 9 — D Nang — 2022-2023)

X 1a muéi acid c6 tén goi |a baking soda. Y 13 thanh phan chinh cla muéi &n. Z 1a mot acid manh, khdng
bay hoi va 1a mét trong nhitng chat vd co dugc sdn xuat nhiéu nhat hién nay. X tac dung véi dung dich Z tao khi
T. Tinh thé Y tac dung véi dung dich Z ddm déc, dun néng thu duoc khi R va hén hop 2 mudi Q va P (Mq< Mp).

Xac dinh X, Y, Z, T, R, Q, P va viét cadc phuong trinh hod hoc xay ra.
Hwéng dan giadi
X: NaHCO3

Y: NaCl
Z: HzSO4

T: COzR:
HCI

Q: NaHSO,
P: Na;SOq4

2NaHCOs + H,S04 - NazSO4+ 2CO, + 2H,0

NaCl+H,SO, * ° NaHSO4+ HCl

2NaCl+H,SOs ' °  NaSO4+ 2HCI

Cu 3: (trich ttr dé thi HSG Tinh I&p 9 — Quang Tri — 2022-2023)
Xac dinh cac chat Ay, A,,..., A;va hoan thanh cdc phuong trinh hda hoc sau:

a) A1+Cl, KCl+A;

b) KCl+ H,0 A3+ Cl+ H»
¢) A;+Cl, A4+ KCl+H,0
d)A,  KCl+As

d)As  KCl+Ag

e) As+ Clz KCl + A;+ H,0
Hwéng dan giai
a) 2KBr+Cl,  2KCl + Brphodc 2Kl + Cl,  2KCl + I,

b) 2KCI+2H20 A ie nhp ha nm an g nga n 2KOH + Cl2 + H2

t
¢) 6KOH + 3Cl, O KCIOs+ 5KCl + 3H,0

X 1t
d) 2KCIO3 0 2KCl+ 30,

t
d) 4KCIOs O KCl+3KClO,4
€) 2KOH +Cl,  KCl +KCIO + H,0
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Cu 4: (trich tte dé thi HSG Tinh I&p 9 — Nghé An — 2022-2023)
Chon cdc chat X, Y thda man va viét cadc phwong trinh héa hoc

thuc hién so d6 chuyén héa bén. Biét mbi miii tén tng véi mot phan &ng Ly Yy
gitra hai chat d3 cho trén so do. +X +X
_*X o
N Y
x +
Huwéng dan giai
N32CO3
+Y +Y
+X +X
+ X
e
P
NaO +Y H NaHCO;

X'la Ba(HCO3s), hodc Ca(HCO3), hodc COy; Y la Ba(OH), hodc Ca(OH),
NaOH + Ba(HCOs3), BaCOs+ NaHCOs;+ H,O 2NaOH +

Ba(HCOs3);  BaCOsz+ Na,COs3+ 2H,0 Na,COs3+ Ba(HCOs),

BaCOs+ 2NaHCOs.

2NaHCOs + Ba(OH),  BaCOs+ Na,COs+ 2H,0

Na,COs + Ba(OH);  BaCOs+ 2NaOH
NaHCOs;+ Ba(OH), BaCOs+ NaOH + H,0

2NaOH + CO, Na;COs3+ H,0 NaOH + CO;
NaHCO;

Na;COz+ CO;+ H,O0  2NaHCO3
Ciu 5: (trich tir dé thi HSG Tinh 16p 9 — Nam Pinh — 2022-2023) Cho céc so
d6 phan rng sau:
dée aca a
(1) X1+ H20  Xo+ X3t + Hat

(2) Xo+ Xa BaCOs! + Na,COs + H,0
(3) X2+ X3 X1+X5+ Hzo
(4) X4+ Xs BaSO4l + K2504+ COZT + Hzo

Em h3y d@ xuat cac chat cu thé rng vdi X1, X2, X3, Xa, Xs, Xe. T d6 viét phuwong trinh hdéa hoc hoan thanh
cac phan &ng?

Hwéng dan giai
X1: NaCl Xz: NaOH; X32 Clz X42 Ba(HCO3)2 X5: NaClO Xs:
KHSO4

(1) 2NaCl +2H,0 2NaOH + Cl, + H;

(2) 2NaOH + Ba(HCOs), = BaCO; + Na,COs3 + H,0

(3) 2NaOH + Cl; = NaCl + NaClO + H,0

(4) Ba(HCOs),+ 2KHSO4 = BaSO4+ K2SO4+ 2C0O5 + 2H,0

Cu 6: (trich tte dé thi HSG Tinh Iép 9 — Thira Thin Hué — 2022-2023)
1. X, Y va Z 13 ba trong s6 cdc mudi sau: Na,SO4, Na2COs, NaHCOs, NaHSO4, BaCl,, Ba(HCO3),.
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Mét hoc sinh tién hanh céc thi nghiém sau:

- Cho dung dich X tdc dung v&i dung dich Y thi cé khi thoat ra.
- Cho dung dich Y tac dung v&i dung dich Z cé két tda trang xuat hién.
- Cho dung dich X tac dung véi dung dich Z vira cé két tda trang vira cé khi bay ra.
Hay chon céng thirc cda X, Y, Z sao cho phu hop vdi cac thi nghiém trén va viét cdc phwong trinh hda hoc xay ra.

2. C6 5 8ng nghiém dung riéng biét 5 dung dich cé cung noéng do, trong suét, khdng mau: KOH, BaCl,, KCl,
K2CO3, KHSO,. H3y trinh bay cach nhan biét tat ca cdc dung dich trén ma khéng dung thém bat c& thudc thir
nao khac. Viét cac phuong trinh hda hoc xdy ra. Huéng din giai

1

X: NaHSOy, Y: Na,COs, Z: Ba(HCOs),

2NaHSO4+ N32C039 ZNast4+ C02+ Hzo
Na,COs3+ Ba(HCO3); - BaCO3+ NaHCO3

2NaHSO. + Ba(HCO3), - BaSO4+ NayS04+ 2CO, + 2H,0

2
Cho mau thir clia céc chat tac dung lan luot véi nhau theo tirng d6i mot. Ta cé két qua nhu bang sau:
KOH BaCl; KCI K2CO3 KHSO4
KOH - - - - -
BaCl, - - - trang trang
KCl - - - - -
K2CO3 - trang - -
KHSO4 - trang - -

TU bang trén ta thay:
-Mautao2 trang, khong tan. Mau d6 chira dung dich BaCl,

-Mautaol trangva 1 chat khi khdng mau thoat ra. Mau dé chira dung dich K,COs, KHSO4 (Nhém
1)

- M4u khéng cé hién twong gi. M3u dé chira dung dich KOH, KCI (Nhém 2)
BaCl, + K,CO3 > BaCOs + 2KCl

BaCl; + 2KHSO4 - BaSO4 + K504+ 2HCI
K2CO3+ 2KHSO4 - CO; + 2K,S04 + H,0

- Loc lay céc két tha BaCOs, BaSOs. Sau d6, 1ay 1an lwot tirng mau thir cla cac chat & nhém 1 cho tac dung véi
BaCO_:,, BaSO4.
+ Mau khéng lam tan két tda va khong cé hién twong gi => Mau d6 chira dung dich K,CO;

+ M3u lam tan két tla dong thoi cé khi thodat ra va xuat hién két ta méi => Mau d6 chira dung dich
KHSO,4

2KHSO4 + BaCO3 - CO; + BaSO4 + K;S0O4 + H,0

- Dan khi CO, thu dugc & trén 1an lugt di vao mau thir clia cac chat & nhém 2, sau dé cho KHSO, vira nhan biét
duwoc vao tirng mau:
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+ MAau nao cé khi thoat ra => Mau dé chira dung dich KOH
KOH + CO; > K,CO3 (KHCO3) + H,0

K2CO3+ KHSO4 = K;S04+ CO, + H,O

+ M3u khong cé hién twong gi => Mau dé chira dung dich KCI

Cu 7: (trich ttr dé thi HSG Tinh Ié&p 9 — Quang Nam — 2022-2023)
Mét hoc sinh ti€én hanh thi nghiém: Can 1 c6c thiy tinh, ghi két qua can (gam) my; thém bot NaHCOs, can lai

(gém coc va chat ran trong céc) duoc my gam; nung trén ngon Ilra dén cdn, can lai, dwgc msgam; 13p lai thao
tac nung- can 2 [an nira, Ian lvot duwoc ma, msgam. Thuc hién thi nghiém trén 2 [an niva (TN1, TN2, TN3). Két
qua can (lam tron dén 1 sé thdp phan) dugc ghi lai

> n Két qua mj m; m3 my ms
trong bang bén.
TN1 22,3 47,5 | 45,6 | 40,7 | 38,2
a) Thinghiém nao cé két qua can cudi TN2 246 | 582 | 458 | 458 | 458
¥ lavo li? Vi ?
cung (ms) la v li? Vi sao TN3 235 | 40,3 | 388 | 37,1 | 353

b) Trong thi nghiém nao, sau lan nung cudi cling, vAn con NaHCOs chura b nhiét phan hét?

Con bao nhiéu gam?

Huéng din giai

Cu 8: (trich tir dé thi HSG Tinh Ié&p 9 — Quang Ninh — 2022-2023)
Nwéc mudi sinh ly NaCl ndng dd 0,9% cé ban trong cac hiéu thudc dung dé sat khuan, nhé méat, nhé mii, ...

a) Néu cach pha ché& 500 ml dung dich NaCl 0,9% (d = 1,009 gam/cm3) tlr mudi dn nguyén
chat va nudc cat.

b) C6 thé dung nwdc mudi vira pha trén dé nhé mat, nhé miii dugce khong? Tai sao? Hudng
dan giai * Tinh todn:
- Khéi lvgng dung dich NaCl can pha ché: mgyngdich= 500 1,009 = 504,5 gam
- Lwgng NaCl co6 trong 504,5 gam dung dich NaCl 0,9%: mnaci = 504,5 0,009 = 4,5405 gam * Pha ché:
- Dong 18y 200 ml nuwdc cat, cho vao binh cé dung tich 1 lit ¢ vach chia dé.
- Can 13y 4,5405 gam NaCl nguyén chat cho vao binh, khudy déu cho NaCl tan hét; - Cho tir tlr nuéc cat vao
binh cho dén khi thé tich dung dich thu duwoc dat 500 mL thi dirng lai; - Ti€p tuc khudy déu ta thu duwoc
500 ml dung dich NaCl 0,9%.

Cu 9: (trich ttr dé thi HSG Tinh Ié&p 9 — Nam Binh — 2022-2023)
1. Muéi &n 1a hop chat cé vai trd quan trong trong ddi séng va la nguyén liéu co ban cla nhiéu nganh cong
nghiép hda chét.

a) Mudi an c6 thanh phan chinh 13 chat nao? Em hay ké ra hai dang ton tai ciia mudi dn trong tu
nhién va néu cach khai thac mudi &n twong ng véi mdi dang ton tai dé?

b) T&r mudi dn tinh khiét, nudc cat va nhitng dung cu can thiét, hay tinh todn va trinh bay cach pha
ché& 500 gam dung dich nuwéc muéi lodng cé néng d6 0,9%?

2. Nuwdc Gia-ven, mot loai dung dich khd phd bién, thudng dung lam chat tdy mau hodc khir trung, dugc
diéu ché bang cach cho khi clo tac dung véi dung dich NaOH.

a) Viét phuong trinh héa hoc clia phan &ng diéu ché nwdc Gia-ven theo cach trén va giai thich tai
sao nudc Gia-ven cé tinh chat tdy mau, khir trung?
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b) N&u mbi ngay, mot xudng san xuat can phai diéu ché& 250 kg NaClO véi hiéu suat clia phan tng
dat 91,8%, hay tinh khéi lwgng khi clo xwdng dé can dung trong mét ngay?

Hwéng dan giai
1.
a. Thanh phan chinh cia muéi an |a NaCl - Hai
dang ton tai cia mudi trong ty nhién: + Dang
dung dich cé trong nwéc bién va + Dang ran cé
trong mé mudi.
- Cach khai thac:

+ O noi cé bién, ngudi ta cho dung dich nudc bién bay hoi tir tir thu dwgc mudi 3n két tinh.

+ O noi c6 md mudi, ngudi ta khai thac bang cach dao ham hodc giéng siu qua céc I6p dat da dén md
mudi. Mudi md sau khi khai thac duwoc nghién nhé va tinh ché dé c6 mudi sach b. Myac:= 500.0,9% = 4,5

gam

=>mu,0=500-4,5=495,5 gam

Cach pha: Can 4,5 gam mudi NaCl réi cho vao cdc chira 495,5 gam nudc, khudy déu.

2.
a. Cl,+ 2NaOH - NaCl + NaClO + H,0
Nuwdc Gia-ven cé tinh tdy mau khi trung do thanh phan cha dung dich c6 chira NaClO 13 chat cé tinh oxi héa
manh
ﬂ
b. Myacio = 250 : 74,5 = 500/149 kmol = nCl, mes 149 .71:91,8%

259,54kg

Cu 10: (trich ttr dé thi HSG Tinh I&p 9 — Lo Cai — 2022-2023)
Mudi X d6t chdy cho ngon Itra mau tim. Dun néng KMnO,4 véi mudi X va H,SO, ddc tao

ra khi Y c6 mau vang luc. Tir khi Y cé thé diéu ché hgp chat cé trong thanh phan chinh
clia nudc tay trang quan 4o Javel bang céch cho Y tac dung véi dung dich NaOH.
Trong cong nghiép, nudc Javel dwoc san xuat bang cach dién phan dung dich mudi dn
(néng do tlr 15-20%) trong thung

dién phan khéng cé mang ngan. Nuoce Javel
a. Xac dinh X, Y va viét cdc phuong trinh phan &ng xay ra?
b. Bang phuong trinh hod hoc, hay gidi thich tai sao binh nwdc Javel dé m& ndp mot thoi gian sé 1am gidm hodc
mat hoan toan cong dung tay trang?
¢. Loai nwdc Javel dung dé tay vét ban quan 4o trén thi trudng thudng duwoc déng vao chai cé dung tich 1 Lit cé
ndng d6 NaClO va NaCl an luot 1a 6% va 5% (khdi lwong riéng cda dung dich nudc Javel d = 1,1 g/mL).
Tinh khéi lvgng NaCl nguyén chat va thé tich nudc can dung dé san xuat 1000 chai nuwdc Javel néi trén. Coi gan
dung khai luvgng riéng clia nude nguyén chat 1a 1g/mL. Huéng din gidi

Cu 11: (trich ttr dé thi HSG Tinh I&p 9 — Quang Ninh — 2022-2023)
Nung m; gam Cu trong mz gam O, thu dwoc chat ran A;. Hoa tan hét chat ran A; trong ms gam dung dich

H,S04d&c, ndng c6 ndng dd 98% thu dwoc dung dich A, va khi As. Hap thu toan bd khi Astrong 200 ml NaOH
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0,15M, két thic phan &ng thu dugc dung dich chi chira 2,3g mudi. Két tinh hoan toan lwvong mudi cé trong
dung dich A; thu dwoc 30g tinh thé CuS04.5H,0. Mat khac, néu cho dung dich A, tac dung véi dung dich KOH, dé
tao ra lwong két tha 1&n nhat can dung hét 300ml dung dich KOH 1M.

Xac dinh gia tri cGa my, mz, m3.
Hwéng dan giadi
2Cu0 + 0, t 2Cu0 (1)
A;: CuO va Cu du (vi A; pu vdi H,SO4 dac tao khi)

Cu + 2H,S04 ¢3¢ t CuSO,4+ SO, + 2H,0 (2)

CuO + H,SO4  CuSO4+ H,0 (3)
Ay: CuSQOy, co thé cO H,SO,du As: SO,

- Hap thu hét SO, vao dd NaOH:
+ Néu chi tao NaHSOs:
SO, + NaOH NaHSOs (4) Nnaksos =

nnaot = 0,03 mol
Mnansos ~ 0,03.104 3,12(g)

+ Néu chi tao Na,S0s:

SO,+2NaOH  NaySOs3+ H20 (5)

1 NNa2S0s = —NNaoH =

0,015 mol
2

Mywsos  0,015.126  1,89(g)
Theo baira: mmusi=2,38
1,89 < mmusi< 3,12

Tao 2 mudi: xay ra phan &ng (4), (5)
Goi X, y lan lugt 1a s6 mol NaHSOs va Na,SOs (x, y>0)

x 2y 0,03 x 0,01

HéPT: 104x 126y 2,4 y 0,01

BTNT S: nso2= NNaHsos + Nnaz:so:= 0,02 mol

30
Ncu = Ncuso, = Neusoasio = =0,12 mol
BTNT Cu: 250

M, =0,12.64=7,68(g) m;=7,68
Tl PT (1), (2): ncudu (1) = ncu (2) = Nso.= 0,02 Mol Ney pe (1) =

0,12-0,02 =0,1 mol
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T PT(1):no. 1 ncupu(1)=0,05mol; 2
mo. 0,05.32  1,6(g) m, 1,6

- A, tac dung véi dung dich KOH tao két tda I&n nhat can 300 ml dd KOH 1M:

NKoH = 0,3 mol

Ma: Nkon > 2Ncuso- A, c6 CuSOsva H,SO, du

2KOH + H,S04  K;SO4+ 2H,0 (6)

2KOH + CuSOs  Cu(OH),+ K2S04(7)

1 NH:S04 (6)
(0,3 2.0,12) 0,03(mol)
2 BTNTS:

NH2504bd = Ncusos + Nso2 + NH2504 (6)

=0,12+0,02 +0,03=0,17 (mol)

MaddHsosose — 0,17.98.100 17(g) ms 17
98

Cu 12: (trich ttr dé thi HSG Tinh I&p 9 — Thanh Héa — 2022-2023)

Khi lam ngudi 1026,4 g dung dich bdo hoa mudi sunfat kim loai kifm ngadm nudrc, c6 cong thirc M;S04.nH,0 vdi
7 < n< 12t nhiét d6 80 °C xuéng 10°C thi thay c6 395,4 g tinh thé ngdm nuwdc duoc tach ra. D6 tan & 80°C 13
28,3 g va & 10 °C 13 9 g. Tim cong thirc phan t&r mudi ngdm nudc trén. Huéng dan giai

-0 80°C:
100 g nudce ¢ 28,3 g chat tan

Hay 128,3 g dung dich c6 28,3 g chat tan.
1026,4.28,3

1026,4 g dung dich cé 128,3 =226,4 gam chét tan.
Mmo=Mygd— M= 1026,4 — 226,4 =800 g.

-0 10°C:

100 g nudc 6 9 g chat tan

Hay 109 g dung dich ¢4 9 g chat tan.
631.9

(1026,4 —395,4) =631 gdung dichcé 109 =52,1 gam chat tan.
Mu,0=Mgg— M=631-52,1=5789g.
* Vay khdi lvgng nuwdce di vao két tinh 1a: 800 — 578,9 = 221,1 (g).
Khai lwvgng M,SO4trong nudce két tinh 1a: 226,4-52,1=174,3 (g)

mwmso. 174,33 2M 96
—> M=7%1n 48710 221,1 18n

Ma7<n<12.
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Lap bang:

n 8 9 10 11
M 8,8 15,9 23 30,1
Chon n=10; M =23 (Na).

Vay coéng thire ca mudi ngdm nudc trén 1a Na;S04.10H,0.

Cu 13: (trich ttr dé thi HSG Tinh I&p 9 — Bac Ninh — 2022-2023)
Hap thu hoan toan V lit CO, (dktc) vao 200 ml dung dich hdn hop bazo gdm NaOH 2a (mol/1) va KOH 3a (mol/l).

Sau phan rng, khdi lwgng chat tan trong dung dich thu dwoc cé két qua nhu sau:

Thi nghiém 1 Thi nghiém 2
Gid tri cda V (lit) & dktc 4,48 8,96
Khéi lwgng chat tan (g) m (m+10,6)

Tinh gia tri chaava m?

Huwéng din giai

Cu 14: (trich tr dé thi HSG Tinh I&p 9 — H Tinh — 2022-2023)
Hoa tan hoan toan m gam kim loai R trong 200 gam dung dich chua HCI 0,73% va H,S0,0,49%. Sau khi cac phan

rng xay ra hoan toan thu duoc dung dich X va 784 ml khi H; (dktc). C6 can dung dich X thu dugc 4,16 gam chat
ran khan. Xac dinh kim loai R.

Hwéng dan giadi
Ta cd22=0,01( ), nua=0,05(mol); 2=0,035( ) +=0,06( )

Tathdy 2>+ Rcéphadn &ngvdinudc R I1a kim loai (vi sau phan &ng khéng cé két ta)
2R + 2HCI 2RCl + H,

0,04 0,04 0,02 (mol)

2R + 2H,S0,4 R,;SO4+ H>
0,01 0,01 0,01 (mol)

R + H,0 2ROH + H,
0,01 0,005 (mol)
Mchat rsn = 0,04(R + 35,5) + 0,01(2R+96) + 0,01(R+17)=4,16 R=23 RlaNa.

Cu 15: (trich tte dé thi HSG Tinh Iép 9 — Thi Binh — 2022-2023)

Cho V lit CO, (dktc) hap thu hoan toan vao 50 ml dung dich NaOH a (M) thu duwgc 50 ml dung dich B.
Néu cho tir tir 800 ml dung dich HCI 0,2M vao 50 ml dung dich B sau khi két thic phan &ng thu dugc 0,672 lit
khi (dktc). Néu cho dung dich Ca(OH), duw vao 50 ml dung dich B, sau khi két thic phan &ng thu dwoc 10 gam két
tda. Tinh V, a va ndng d6 (mol/l) cla céc chat trong dung dich B. Huéng dan giai

0,672 10

n
Neo: 224 0,03mol; "cacoe 100 0,1mol
Khi cho CO, vao dung dich NaOH. Xet cac trwdng hop cé thé xay ra: Truong hop 1:
Dung dich B gdm 2 muéi:

2NaOH + CO,;  Na,COs+ H,0 (1) NaOH + CO,  NaHCO; (2)

D3t s6 mol Na,COsva NaHCO; lan luot la x vay.

Na;COs+ Ca(OH), CaCOs+ 2NaOH (3) x X
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NaHCOs;+ Ca(OH),  CaCOs+ NaOH + H,0 (4)y y
Ncacos X Yy  0,1mol
Na,COs+ HClI  NaCl + NaHCO; (5) x X
X NNaHCO3 X \ 0,1 mol
NaHCOs+ HCl  NaCl + CO, + H,0 (6)
0,03 0,03

e 0,16 x 0,03 x 0,13 x 'y 0,1valy)
Trudng hop 2: Dung dich B gdm mudi Na,COsva NaOH du.

2NaOH + CO,  Na,COs+ H,0 (7)
Na,COs+ Ca(OH),  CaCOs+ 2NaOH (8)
0,1 0,1
NaOH + HCl  NaCl + H,0 (9)
Na,COs+ HCl  NaCl + NaHCOs (10)

0,1 0,1 0,1
NaHCO;+ HCl  NaCl + CO,+ H,0 (11)

0,03 0,03

Nbeieg 0,16 0,1 0,03 0,03mol nnaow 0,03 mol
Dung dich B gdm: NaOH (0,03 mol); Na,COs (0,1 mol)

0,1

00:9305  06M.CuNaOH 0,05 2M

CuNa.CO; ____ 0’,03

Bao toan nguyén té Na: Nnaorbs 0,03 0,1 2 0,23 mol

0,23
a 005 46M

Bao toan nguyén té C: ncoz nNa2Coa 0,1mol

V 01 224 224()
Trudng hop 3: Néu dung dich B chi ¢c6 NaHCO;
NaHCOs;+ Ca(OH),  CaCOs+ NaOH + H,0

0,1 0,1
NaHCOs + HCI NaCl + CO, + H,0

0,1 01
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Nco: 0,1 0,03 (vo1¥)

Cdu 16: (trich tir dé thi HSG Tinh 1é')p 9 - Lai Chdu - 2022-2023)
Hoa tan 4,98 (g) hon hop Na,O, K,0 vao nuéc thu dugc 500 ml dung dich A. Dung dung dich A dé hap
thu 6,72 (1) CO, (DKTC ). Sau khi phdn &ng két thic thu dugc dung dich B .Cho dung dich

B tac dung véi dung dich HCI du thu dugc V (l) khi (dktc).Cé can dung dich sau phan &ng thu duwoc
8,83 (g) mudi khan

a) Dung dich A c6 hap thu hét lvgng CO, hay khéng ? Hay chirng minh
b) Tinh thanh phan phan trdm theo khéi lvgng cla tirng oxit trong hén hop va xac dinh gid tri clia V.

Hwéng dan giai
a,
goi s6 mol chia Na;O va K;O lan luot laxvay (x,y>0) tacd:
62x + 94y = 4,98 (1)
1 mol Na,O sé cho ra 2 mol NaCl
1 mol K;0 sé cho ra 2 mol KCI ( BT s6 mol)

58,5 .2x + 74,5.2x = 8,83 (2) tir (1) va
(2) > x=0,05 ; y =0,02

PTHH

Na,O + H,O0 - 2NaOH + H;

0,05 (mol) 0,1
K20 + H,0 - 2KOH + H,
0,02(mol) 0,04
nox 0,14
xetT= — 0,46
nco: 0,4

T 1 nén chitao ra mudi axit ,nén CO,du b,
62.0,05
% mvao 498 100 62,24%

% mio 100% 62,24%  37,75%

PTHH:
H*+ HCO3 - CO, + H,0

0,14(mol) 0,14 vco,=
3,136 (1)
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Cdu 17: (trich tir dé thi HSG Tinh lép 9 -
Hwng Yén - 2022-2023)

1. Trong cdng nghiép, NaOH va khi Cl, dwoc san
xuat bang phuong phap dién phan dung dich NaCl

b3do hda cé mang ngan xdp (hinh bén). Cuc ﬂﬂvﬂS-‘_‘__ i
a. Viét phuong trinh hda hoc clia phan trng xay ra. Ming ngin xép | o) E 3 dd NaCl
b. Cho biét vai tro clla mang ngin xdp. ] :} 3y dd NaOH
¢. Viét phuong trinh hda hoc cla phan (rng xay ra Cuc Am 4 ‘I : } -

khi khong cé mang ngin x6p. Dung dich tao : TR r -

thanh sau phan (rng c6 tén 1a gi? Néu g dung R g e

cla dung dich d6 trong thurc té. ddN1OH = -

2. Hon hop X gdm Na S04, Na,COs, NaHCO; d3 duwoc tron déu. Chia 48,48 gam X lam 3 phan: - Cho phan
1 tic dung vdi lwvong du dung dich NaOH thay c6 1,2 gam NaOH phan t&ng.

- Cho phan 2 (c6 khéi lvgng gap dbi phan 1) tadc dung véi HCl du thay thodat ra 2,24 lit khi (& dktc). - Cho phan 3
tac dung véi lwong du dung dich Ba(OH); thi thay c¢6 5,13 gam Ba(OH), phan &ng. Biét cac phan (tng déu xay ra
hoan toan.

Tinh khéi lwgng mdi chat trong 48,48 gam hon hop X.
Hwéng dan giai
1. a. Phuong trinh héa hoc: 2NaCl + 2H20 mangdp ngan xopdd 2NaOH + H2+Cl2

b. Vai tro ca mang ngan x6p 1a ngdn khdng cho tac dung véi dung dich NaOH: Cl, + NaOH

NacCl + NaClO + H,0
¢. Né&u qua trinh dién phan khéng ¢ mang ngan thi ¢ phan &ng NaCl + H,0 ¢ »r%
NacClO + H,
San pham thu duoc 1a nwdc Javel. Ung dung clia nwdce Javen: dung lam chat tdy mau, tay trang vai soi, khir
trung, diét khuan, ...

2. * Phan 1: Goi x, y lan lugt 13 s6 mol cda Na,SO4 va Na,COs & phan 1 NaHCOs + NaOH
N32CO3+ Hzo (1)

nnaticos  nveorr 1,2 0,03mol
40 *
Phan 2:
NaHCOs + HCl NaCl + CO, + H,0 (2)
0,06 0,06 (mol)
Na,COs + 2HCI 2NaCl + CO, + H,0 (3)
2y 2y (mol)
2,24
Theo (2), (3):mco. 2y 0,06 22,4 0,1 y 0,02
* Phan 3:
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Na,SO4 + Ba(OH), BaSO,4+ 2NaOH (4) Na,COs + Ba(OH),
BaCOs+ 2NaOH (5)
NaHCOs; + Ba(OH), BaCOs+ NaOH + H,0 (6)
Gia st P3=k.P; NNG2SOs kx0,02 (molk (mol))

w3
Phan NNa2COs

NyaHCO3 0,03k (mol)
51,3
Theo (4,5, 6)  nx(phan3) = nBa(oH)2(puw)= 171 =0,3 (mol)

kx+0,02k+0,03k=03 k __ 93(x
0,05
Mt khac: (k + 3). (142x + 0,02.106 + 0,03.84) = 48,48
48,48

k+3=142x+4,64 ()

Gidgihé (1), (I)  x=0,01; k=5
Mymso,  0,01.8.142  11,36gam
Nymco,  0,02.8.106  16,96gam

NNatCOo3 0,03.8.84 20,16gam

Cdu 18: (trich tir dé thi HSG Tinh Ié')p 9 - Vinh Phiic - 2022-2023)
Khi lam lanh 256,6 gam dung dich bdo hda mudi M,S04 (M 1a kim loai kiém) tir nhiét dd t; xudng nhiét

dé t, thi c 98,85 gam tinh thé M,S04.nH,0 (n |a s& nguyén thda man diéu kién7 n 12 )tach ra. Tim cdng
thire phan t& ca mudi M,S04.nH,0. Biét do tan cda mudi M,SO4 & nhiét d6 t11a 28,3 va & nhiét d6 t,13 9,0.

Hwéng dan giai

28,3 256,6

Theo dé bai, & nhiét do t1: Mm2soa() = 100=56,6 gam  My20=

200 gam 28,3

P&t s mol M,S04.nH,0 dugce tach ra khi ha nhiét do tir nhiét do t; xuéng t,1a x mol

MM2504.nH20 = (2M + 96 + 18n)x = 98,85 (n
Lugng chat tan tach ra khi lam lanh la: Mm2soa(c ch ra) = (2M + 96)x gam;

Lugng nudc tach ra khilam lanh: My20¢ chra) = 18nx gam

& nhiét do t2: Mm2sos(t2) = 56,6 - (2M + 96)x gam; My20= 200 - 18nx gam

Theo d2 bai: 56,6 (2M  96)x 0,09 (i)
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200 18nxTw (l)va(ll) ta
854,937n -5784

duoc: M = 120,5

Vi M 13 kim loai kiEm va 7 < n < 12 nén ta co6:
n 8 9 10 11
M 8,8 15,9 22,95 30,1

Vay M la Na va cong thirc mudi can tim 1 Na,S04.10H,0

Cdu 19: (trich tir dé thi HSG Tinh 1é')p 9 - Vinh Phiic - 2022-2023)

Hoa tan hoan toan m gam mét kim loai kiém M vao 200 ml dung dich HCl néng d6 a (mol/lit) thu duoc
4,48 lit khi (dktc) va dung dich A. C6 can dung dich A thu dwoc 19,7 gam chat ran khan. Xac dinh kim loai M va
tinh gid tri cda a.
Hwéng dan giai
2R+2HCI  2RCl +H, (1)

2R+2H,0  2ROH +H, (2)

* Triong hop I: R tac dung hét véi axit  chi xay ra (1), chat ran thu duoc chi chira RC
19,7
Theo (1): Nra=2 N2=0,4mol  R+35,5= 0,4 =495

R=13,75  khong co kim loai phu hop.
* Truong hop 2. Xay ra ca (1) va (2), chat ran thu dugc gdbm RCl va ROH.
Goi x va y Ian lvot 1a sé mol RCl va ROH (x, y > 0)

1
Theo (1) va (2): Nw2= 2 (Nra+ Nron)  x+y=0,4 (1

Mat khac: x(R + 35,5) + y(R+ 17) = 19,7 (ll) Tt (1) va (ll) ta duoc: x =

12—'9 0,4R Véi0<x<0,4  13,75<R<32,25.

18,5
ViR Ia kim loai kitm  Rl1aNa. ViR la
Na x=y=0,2
Theo (1): Nher= Nrar=0,2 mol

0,2
Gidtricdaala:a=0,2 =1M

Cdu 20: (trich tir dé thi HSG Tinh Io'p 9 - Vinh Phiic - 2022-2023)

H&p thu hoan toan V lit khi CO; (dktc) vao dung dich X gdbm t mol KOH va 0,3 mol K,COs, thu dugc dung
dich Y chira hai chat tan. Nho tir tir dén hét dung dich Y cho vao 450 ml dung dich HC1 1M, sau khi két thic
phan &ng thu duoc dung dich Z va 0,36 mol khi.

M3t khac, néu nho tir tir dén hét 450 ml dung dich HCl 1M vao dung dich Y déng thoi khudy déu, sau
khi két thic phan rng thu duoc 0,3 mol khi. Tinh V, t. (Gia st dung CO; khéng tan va khdng tdc dung vai nudc).
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Hwéng dan giai
Goi s& mol cdia CO; la x mol

Vi
V lit COx+ dd { X->dd Y c6 2 TH N
230,3 ™

23

52.1TH1: { w23
C02+ 2KOH - K2C03+ Hzo

X 2X X mol

NkoHdy = (1 — 2X) mol Nk2Co3 =
(x +0,3) mol
Khi nho tlr tir Y vao 0,45 mol HCl thu dwoc 0,36 mol khi CO,. Xay ra cac phan &rng sau:
HCl + KOH - KCI + H,0
K2CO3+ 2HCI - 2KCl + CO, + H,0
0,72 < 0,36
Ma mol HCl cho vao la 0,45 do d6 khéng thda man loai

5.2.2TH { 2
23

CO2+ 2KOH - K;COs + H,0

t/2 t t/2 mol
K2C03 + COZ + Hzo -> KHCO3 x—t/2
x-t/2  x-t/2

Nkrz = (X — t/2) mol

+
Nk2c03= (0,3 ~ 2'— +2)=(0,3 +t —x) mol

* Nhé tir tir 0,45 mol HCl vao hdn hop thu dwoc 0,3 mol CO,. X3y ra cac phdn &ng sau
K,COs + HCl > KHCO; + KCl

0,3 +t—x 0,3 +t —x 0,3 +t —=x mol KHCO3 + HC| = KCI + CO, +
H,O

0,3 0,3 0,3 mol
Mét khac khi nhd hdn hop 2 mudi vao 0,45 mol HCl thu dwoc 0,36 mol khi. Néu HCI hét

- nha=0,3+t—x+0,3=0,45 - xt=0,15mol (1)
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* Nhé hdn hop 2 mudi vao 0,45 mol HCl thu duoc 0,36 mol khi CO,. Xay ra dong thoi cac phuong trinh sau
KHCOs + HCI = KCI +CO, + H,O K,COs + 2HCI - 2KCl +CO, + H,O

+ Xet HCl du tinh theo s& mol clia cdc mudi cé Ncoz =X — 2-t+ 0,3 +t — x =0,36 (2) Giai (1) va (2)

c6t=0,12;x=0,27 > V=0,27.22,4 = 6,048 lit.

+ Xet HCl vira dd ¢c6

2= —2+03+ — =036 033
khéng thoa man x-t = 0,15 nén loai

+Xet HCl hét ;= — 2 +2(03+ —)=0,36 = —3_>=0,24(3) Gidi (1) va (3) c6
x=0,186 mol; t=0,036 mol - V =0,186.22,4 = 4,1664 lit.

Cdu 21: (trich tir dé thi HSG Tinh lé)p 9 - Nam Pinh - 2022-2023)

H&p thu hoan toan 3,36 lit CO, (dktc) vao 2 lit dung dich A chira déng théi NaOH aM va Na,COs bM, thu
duwoc dung dich X. Chia X thanh hai phan bang nhau. Cho tir tir phan mdt vao 120 ml dung dich HCI 1M, thu
duogc 2,016 lit CO; (dktc). Cho phan hai phan (ng hét véi dung dich Ba(OH), du, thu duoc 29,55 gam két tda.
Tinh gia tri cha ava b?

Hwéng dan giai
neo.  0,15mol
CO2 + 2NaOH - NaCOs3 + H,0
CO; + H,0 + Na,COsz - 2NaHCO3
TH1: dung dich X chira NaOH va Na,COs

Cho tlr tlr 1/2 dung dich X vao 0,12 mol HCI nCO, =
0,09 mol

2HCI + Na,COs; - 2NaCl + CO, + H,0 (1)

HCl + NaOH - NaCl + H,0 (2)

nHCI (1) =2 nC0,=2.0,09=0,18>0,12 mol  loai Vay dung dich
X khong con NaOH.

TH2: dung dich X chira NaHCO3 va Na,COs
Cho ttr tir 1/2 dung dich X vao 0,12 mol HCl tao ra 0,09 mol CO,
2HCl + Na,COs3 - 2NaCl + CO, + H,0 (1)

2x X X (mol) HCI + NaHCO; - NaCl +
C02+ Hzo (3)

y y y (mol)
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Ta ¢ hé pt: 2xx yy 0,00,192 Xy 00,,0036

Vay trong dung dich X ¢4 ti I& vé s6 mol Na,COs va NaHCOs = 1:2 Goi s6 mol trong %
dung dich X cGa Na,COs=amol  NaHCO;= 2a mol Phan 2 tac dung véi dung dich
Ba(OH), du:
Ba(OH);+ Na,CO3 - BaCO3+2NaOH (4)a a
mol Ba(OH);+ NaHCO3; - BaCOs+ NaOH + H,O (5)

2a 2a mol

Msacos=3a=29,55/197=0,15mol a=0,05
Trong dung dich X: Na,COs= 0,1 mol; NaHCOs = 0,2 mol

BTNT Cacbon: ninvwcosad 4) NNa:COs(ddX)  NNaHCOs(ddX)  NCO:bd 0,1 0,2 0,15 O,lSmol

BTNT Natri: 72vaom (dd 1) 2HNa:COsddX)  NINaHCOs(dd X) 2 1Na:COs(dd 4) 2.0,1 0,2 2.0,15 0,1mol

Cmcla Na,COs a=0,075; Cmclia NaOH b =0,05

CHUYEN DE: HYDROCARBON NO MACH HO'

(ALKANE HAY PARAFIN)
A.LY THUYET CO' BAN VA NANG CAO CAN NAM
I. KHAI NIEM, PONG PHAN, DANH PHAP
1. Khdi niém
- Alkane la nhirng hydrocarbon no, mach hé chi chira cac lién két don (C-H va C-C) trong phan t.
- Cong thirc chung cua alkane: ChHans2 (n 2 1).
Chirng minh céng thirc téng quat:

TUr chat dau tién trong day dong dang 1a CHa, theo khai niém dong dang ta cé cac alkane tiép theo c6
cong thirc: CHa(CH2)x hay Ci+xHa+ 2«

P3tn=1+xvabién ddi4 +2xthanh 2 + 2x + 2 ta cd: C1+xHa+2x« = CaHan+2 (n 2 1).
2. Dong phéan

- Ba chat dau day dong dang CHa, CoHs, C3Hg khong c6 dong phan. Tty CsH1o trd di cé dong phan vé
mach carbon.

- Tinh nhanh s6 d6ng phan: 2"~ +1 (3<n<8)

Vi dU: C4H10 co?2 dbng phén 4+ 0: CH3-CH2-CH2-CH3
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CH;— ?H— CHj

3+1;
CHj;

Tuong tu viét duwoc cdc dong phan cho CsHi, (3 d6ng phan); CsHia (5 dong phan); C7His (9 dbng
phan).
3. Danh phap

a) Tén goi thay thé cta cac alkane khéng phan nhanh = Tén tién td (chi sé C) + ane

Cong thirc alkane  Tién td (phan nén) Tén alkane Céach nh¢é

1 CHq4 meth- methane me
2 CHs — CH3 eth- ethane em
3 CH3 — CH, — CHs prop- propane phai
4 CHs — [CH3]2 — CH3 but- butane bon
5 CH3 — [CH;]3 — CH3 pent- pentane phan
6 CHs — [CH3]4— CH3 hex- hexane hoa
7 CH3 — [CH;]s — CH3 hept- heptane hoc
8 CHs — [CH,]6 — CH3 oct- octane o

9 CHs — [CH3]7 — CHs non- nonane ngoai
10 | CHs—[CH;]s— CH3 dec- decane doéng

b) Tén goi thay thé chia cac alkane phin nhanh
- Goc alkyl 1a phan con lai sau khi [8y di mét nguyén tlr hydrogen tir phan tr alkane.
Alkane (CoHans2) —2—  Alkyl (CoHzns1-)
(tén tién tod + ane) (tén tién to + yl)
- Tén goi thay thé cla alkane phan nhanh:

Céc budc goi tén Chay

Bwérc 1: Xac dinh mach chinh - Mach chinh la mach dai nhat, nhiéu nhanh nhat.

- T phia gadn nhanh nhat dé téng vij tri nhanh Ia

Bwdc 2: Danh s6 nguyén tlr carbon mach chinh. .
nho nhat.

- Néu c6 nhiéu nhanh giéng nhau thi thém: di- (2),
tri- (3), tetra- (4), ... d& chi s6 lvgng nhém giéng
nhau;

Bwédc 3: Xac dinh tén goi cac nhanh va vi tri
nhanh.
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- Né&u cé nhiéu nhanh khac nhau thi goi tén nhanh

theo bang chir cai.

Budc 4: Goi tén theo cong thirc: Vi tri nhanh — tén nhanh + tén alkane mach chinh

(Chit v&i s6 cach nhau béi dau “=”; s6 véi sd cach nhau bai dau “,”; chit véi chir viét lién)

Vi du:
1 2 30 4 5 1 2 3 4 5 6
CH;— (liH— CH,—CH,—CH; CH;— (le— ?Hz— CH,—CH,—CH;
CH; CH; C,H;

2-methylpentane 3-ethyl-2-methylhexane

1 ; ’ ! 1 2$H33 4 s
CHy—CH—CH—CH, CHy—C—CH—CH-CH;
2,3-dimethylbutane 2,2,4-trimethylpentane

c) Ténriéng

- Mét s6 alkane c6 tén riéng: C s6 2 ¢ 1 nhdm methyl (-CHs) thém “iso”, C s6 2 ¢6 2 nhém methyl

thém “neo”.

CH;
CH;—CH—CH,—CHj, |
| CH;—C—CH;
CH; |
CH;

Vi du:
) 2,2-dimethylpropane
2-methylbutanee (isopentane)
(neopentane)

Il. DPAC PIEM CAU TAO

- Phan tlr alkane chi chira céc lién két don C—C, C— H 1a céc lién két o bén virng va kém phan cuc
= Phéan t& alkane hau nhu khéng phan cuc va & diéu kién thudng ching tro vé mat hda hoc.

- Trong alkane, mdi C nam & tam t& dién déu ma 4 dinh 13 cac nguyén t&r hydrogen hodc carbon

khac, goc lién két (C-C-C ; C-C-H ; H-C-H) d&u gan bing 109,5°.
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11 pm £
RN,

e

109,5° 109 pm . 153 pm i

Md hinh phan tir methane M4 hinh phan tlr ethane

IIl. TINH CHAT VAT LY

- O didu kién thuong: Alkane C; — C4 va neopentane: chat khi (khi gas); Cs — Ci7 trir neopentane:
chat 16ng (xdng, dau); Cis tré |&n: chat ran (nén, sap).

- Céac alkane nhe hon nudc, rat it tan trong nudc, tan tét trong dung méi khéng phan cuc do
alkane kém phan cuc.

- Nhiét d6 néng chay, nhiét do sbi tdng dan theo phan tl khai, alkane mach khéng phan nhanh cé
nhiét do s6i cao hon so v&i mach phan nhanh.

IV. TINH CHAT HOA HOC

O diéu kién thich hop, alkane tham gia phan (ng thé&, phan tng cracking, phan tng reforming va
phan (rng oxi hoa.

1. Phan rng thé& halogen (Cl, Br,/ anh sédng hoic t°)

TQ: CnH2n+2 + aXZ —la;—) CnH2n+2_aXa + aHX (X: CI, Br)

- Phan (ng trén goi |a phan ng halogen hda alkane, san phdm tao thanh goi la dan xuat halogen.

- T&r C3Hs trd 1én, phan &ng tao ra nhiéu san pham thé va tuan theo qui tac “Uu tién thé vao H cla
C cé bac cao hon”.

- Bac clia carbon cang cao, nang luvgng lién két C-H cang nhoé (cang dé bj dit ra). Cu thé:
E, =419kJ/mol. E, =394kJ/mol. E, =373kJ/mol
’ C-H ’

1
C-H C-H

Vi dy: CHa + Cly —=—> CHsCl + HCl AH =—103kJ / mol
CH,CH,CH,CI
as ropyl clorua (spp)
CH3CHyCHs + Cly —=—>4 ™™ " 4 kel

CH,CHCICH,

isopropyl clorua (spc)

Nhan xét:

e San pham chinh |a sdn phdm thé H cla nguyén t& carbon cé bac cao hon.
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1001n, i
&ng ri ctia nhitng nguyén tir H d6: %= Zrlnl . Thuc nghiém cho thay r; & 100°C:
1 i} 1
C-H C-H C-H
Clo héa 1 4,3 7
Brom hoéa 1 82 1600

Phan (rng thé H cta Alkane bdi halogen & trén xay ra theo co’ ché géc gobm ba budc. Vi du phan
trng ctia CH4 v3i Cly (cé anh sang) nhu sau:

e Giai doan 1: Khoi mao phan ng: Cl, —= 2CI°
e Giai doan 2: Phat trién mach:

AH =—-4kJ / mol

CHa-H + CI' —— CH, + HC (1)

AH =-97kJ / mol

CH, +Cl-Cl ——CHs-Cl + CI’ (2)

(1) va (2) I3p di 13p lai khodng 10000 I3n.

e Giai doan 3: Giai doan tit mach

ClI'+ CI' —Cl; AH =-243kJ / mol

CH,+ CI' —— CHsCl AH =-351kJ / mol

CH,+ CH, —> CH3-CHs AH = -370kJ / mol

2. Phan (rng tach

- Cracking alkane |a qud trinh phan cat lién két C — C (bé gdy mach carbon) clia cac alkane mach dai
dé tao thanh hdn hop cac hydrocarbon mach ngan hon.

TQ:  CoHanea —" CrHomez + CiHae (n=m + t)

- Phan &ng cracking duoc ing dung trong cong nghé loc dau, gitp tao thém cac hydrocarbon 1dng
(xdng, dau) tir alkane ran.

2CH, —B%'C__ s UC=CH + 3H,

lam lanh nhanh

Vi du:

CH, + C;H,
C,H, +C,H,
H, +C,Hy

cracking

CH3;CH,CH,CHy ————
3. Phan (rng refoming

- Reforming alkane la qud trinh chuyén céc alkane mach khéng phan nhanh thanh cac alkane mach
phan nhanh va cac hydrocarbon mach vong.
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- Phan &ng reforming khdng lam thay déi s6 nguyén tlr carbon trong phan tl va cling khéng lam

thay d6i dang ké nhiét do soi cta ching.

 —» CH:~ CH~ CH; — CH; - CH
CH; - [CH2]4 — CHs M CH;

- Phan rng reforming dwoc dung trong cdng nghiép loc dau dé tang chi s6 octane cla xang.
4. Phan &rng oxi héa
a) Phan trng oxi héa hoan toan (phan &rng chay)

3n+1 ©

TQ! CnH2n+2 + > 02 nCOZ + (n +1)H20

- Khi d6t chady Alkane ta ludn c6: ny , >ng, vanguoclai. n, . =Ny o —Neg .

- Phan rng dét chay alkane tdéa lvgng nhiét I&n dé dun niu, swdi 4m, cung cap nang lvong cho cac
nganh cong nghiép.

b) Phan rng oxi héa khéng hoan toan
- Phan &rng dét chdy thiéu oxygen: tao C hoac CO.
Vi du: 2CsHi, + 110; (thiu) —— 10CO + 12H,0

- Phan (rng oxi hda cat mach tao carboxylic acid

TQ: 2RCH, — CH3R’ + 50, _ Xt y JRCOOH + 2R’COOH + H,O
- Alkane khéng lam mat mau dung dich thuéc tim KMnO,.
V. UNG DUNG

- Khi thién nhién (chu yéu CHs) va khi dau mo 1a nhién liéu dugc stv dung réng rai trén thé gidi.
Chuing duoc st dung lam nhién liéu trong san xuat (phan bén urea, hydrogen va ammonia.) va ddi séng.

- LPG (Liquefied Petroleum Gas) thuwong pham chira propane CsHg va butane CsHyo.
- Cac alkane long duoc st dung lam nhién liéu xang, diesel va nhién liéu phan luc (jet fuel)....
- Cac alkane C6, C7, C8 la nguyén liéu dé€ sdn xuat benzene, toluene va cdc déng phan xylene.

- Céc alkane tlr C11 dén C20 (vaseline) dugc dung lam kem dudng da, sap né, thuéc mé. Cac
alkane tir C20 dén C35 (paraffin) dwoc dung lam nén, sdp, ...
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Khi thién nhién Khi binh gas Xang dau Xylene Nén, sap
V1. BIEU CHE
1. Trong cong nghiép
a) Phurong phap diéu ché alkane & thé khi trong cong nghiép

e Nguyén liéu: Khi thién nhién, khi ddu mé.

e Phuwong phép: Loai bé hop chat khéng phai hydrocarbon (ddc biét 1a H,S va COz) > Nén lai &
dang 1dng > Khi mo dau hda 16ng (LPG) va khi thién nhién héa 1dng (LNG)

b) Phwong phap diéu ché alkane & thé l1dng, ran cong nghiép

e Nguyén liéu: Dau mo.
e Phuwong phap: Chung cat phan doan - Thu dugc hdn hop cac alkane cé chiéu dai mach C khac

nhau & cac phan doan khac nhau.
- Khi ngung tu thwong dugc ché bién thanh xang.

Khi

~ 3 Mhién ligu khi
| - Khi héa léng
Chung cat
duwdi ap :
suit cao HiA oy
Xang
. L) Rifominh |- = Oto, xe may
180°C DAu héa
220°c == ——l—— May bay
. Tach tap chat
260°C Diu bigzen , chira Iru hugnh Xe tai
<
. Tau hoa
H0C
; Déu nhivn
380°C = — -
—n Dau nhén, nén
Cracking [— /
MWha may

Nhya dudng (Atphan)

Bwéng cao toc

Hinh. So dd chung cél, ché hoa va img dung cla ddu mé
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2. Phuwong phap riéng diéu ché methane

e Methane cé thé diéu ché tir Al.Cs hodc CH;COONa.
Vi duy: AlsCs + 12H,0 — > 4AI(OH)3 + 3CHa

CH3COONa (4n) + NaOH (rgn) — 0 s CHy + Na2CO3

CH:COONa, B
NaOH, Cal ong

3. M6t sd phuwong phép dic biét khac

e M0t s6 alkane d6i xirng c6 thé diéu ché bang phan (rng Wurtz.
Vi du: 2CH3-Cl + 2Na —<ekan 5 CH3-CH3 + 2NaCl

e Alkane b3t d6i xirng c6 thé diéu ché& bang phan rng Corey-House. So d6 téng quat:
2RX —22 5 2RLi—“* 5 R ,CuLi—** 2R —R'

Vi du:
' i CH,),CH - CH,CH
(CH,), CHCI 1 5(CH,), CHLi— % {(CH,), CH], CuLi — e, | (11:): ,CH,
N ‘ (CH,),CHCu

e Ditlr dan xuat halogen (phwong phap Grignard). So d6 téng quat:

Mg +HOH
_
RX —M2» RMgX — 01 RH

e Dién phan mudi sodium cuda carboxylic acid (phwong phép Kolbe). So d6 téng quat:
2RCOONa +2H,0 —en_, R _R +2CO, +2NaOH+H,

Anot Catot

B. PHAN DANG CAC BAI TAP THUONG GAP
Dang 1. Bai tap vé phan (rng thé hydrogen béi halogen

Cau 1. Cho cac alkane sau: (a) butane; (b) isobutane (2-methylpropane) va (c) neopentane (2,2-
dimethylpropane). S6 dan xuat mét [an thé duogc tao thanh khi chlorine hoa cac hydrocarbon trén |a bao
nhiéu? Viét cong thirc ciu tao va goi tén céc san pham.

HUGNG DAN
a) Hai san pham: CHs3 — CH; — CH; — CHyCl:  1-chlorobutane

CHs —CH; — CHCI = CHs:  2-chlorobutane

b) Hai san pham: (CH3)2 — CH — CHJCI: 1-chloro- 2-methylpropane
(CH3), — CCl — CHs: 2-chloro-2-methylpropane
c) Mot sdn pham: (CH3); — C— CH,CI: 1-chloro-2,2-dimethylpropane
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Cau 2. Viét phuong trinh héa hoc xay ra khi cho 3-methylpentane tac dung vdi Cl, (as, ti 18 1 : 1). Xac
dinh sdn pham chinh.

HUGNG DAN

— CH3 - CH, - CH - CH, - CHxCl

(LH3 I
CHy = CHz = CH - CHCI - CH
CH; - CH,- CH - CH, - CHs +Cl, —=— CH; + HCl
CHa CHy = CHz = CCI ~ CH: = CH; (Sp chinh)

CH;

— CHy~CH:~ CH - CH; - CH;
CHClI

Cau 3. Dya vao s0 liéu sau, tinh ti 1& % cac sdn pham thé thu dwoc khi cho propane lan lugt tac dung vdi
chlorine va bromine (cé anh sang, ti I&é mol 1:1).

C-H C-H C-H
Chloro héa 1 4,3 7
Bromo héa 1 82 1600
HUONG DAN

Ti 1&é % céac san pham thé phu thudc vao sé lugng ni nguyén tlr H cuing mét loai va kha nang phan

1005;n
&ng r; cha nhitng nguyén tir H dé: %= 5

rni . Ap dung cho propane: CHs-CH,-CHs ¢ 6H bac |, 2H bac II:

i

2.4,3 6.1
e : % =——2—100=58,9%": % =—100=41,1%
* Thechloro: spe = 36 P a5t 6l ’
" 2.82 6.1
e Thé bromo: %spc =———.100=96,47%; %spp=———-100=3,53%
2.82+6.1 2.82+6.1

Cau 4. Khi cho 2-methylpropane tac dung véi bromine & 127°C thu dwoc hén hop 2 san phidm thé
monobromo la 1-bromo-2-methylpropane (0,56%) va 2-bromo-2-methylpropane (99,44%). Xac dinh ti |&
kha niang phan rng twong ddi cla nguyén tlr hydrogen gin & nguyén tlr carbon bac | va nguyén tlr
carbon bac Il trong phan t&ng.

HUGONG DAN

CH3—$H—CH3
2-methylpropane
CH, ( ylpropane)
2-methylpropane cé 9 nguyén t&r hydrogen gan & nguyén t& carbon bac | va 1 nguyén t&r hydrogen
gan & nguyén tl&r carbon bac lll. Goi a va ka |a kha ndng phan &ng twong ddi ciia nguyén tlr hydrogen gan
& nguyén tlr carbon bac | va nguyén tlr carbon béc lll trong phan &ng thé bromine d3 cho, ta c6 phuong
9ax100

trinh: ————=0,56 =k =1598
9a+ka
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Vay khi cho 2-methylpropane tac dung véi bromine, ti I& kha ndng phan (rng twong déi cda nguyén ti
hydrogen gan & nguyén tlr carbon bac | va nguyén tlr carbon bac Ill trong phan trng 1a 1:1598.

Cau 5. [Chuyén Binh Phuwéc 2022-2023] B4c cla carbon la s6 nguyén tir carbon lién két tryc tiép vai
nguyén tlr carbon dang xét. Vi du: phan tlr propane c6 céng thirc cdu tao CH3-CH,-CHs cd hai nguyén tir
carbon béc | & hai ddu va mdt nguyén tir carbon bac Il & gitra. Hydrocarbon X mach h& trong dé cac
nguyén tir chi lién két véi nhau bang lién két don. Trong phan tir X cé6 mot nguyén tir carbon bac Ill, mot
nguyén t&r carbon béc Il va con lai la cdc nguyén tl&r carbon bac 1.

a) Xac dinh cong thirc ciu tao cla X.

b) Tuwong ty nhu khi cho methane (CHa) tac dung vdi khi chorine (c6 mat anh sang), cac nguyén tu
hydrogen trong X c6 thé [an lwot bi thé bdi cdc nguyén tir clo. Khi cho X tdc dung vdi Cl, theo ti 1é mol 1:
1 c6 mat anh sang thi thu duwoc nhirng san pham hitu co nao, h3y viét cdng thirc ciu tao clda san pham
hitu co dé.

HUGONG DAN
a) Céng thirc ciu tao cla X:
CH, - CH - CH, -CH,

CH

3

'CH,Cl- CH-CH, - CH,
[
CH,
CH, - CCI- CH, - CH,
CH, - CH -CH, - CH, + Cl, —== CH,
b) | +HCI
CH, CH, - CH - CHCI - CH,
CH,
CH, - CH - CH, - CH,CI
I CH,

Cau 6. Cho chlorine tac dung vdi butane thu dwoc hai san phdm déng phan cé céng thirc C4HoCl.
a) Viét so d6 phan &ng (c6 diéu kién kém theo) dang céng thirc cau tao.

b) Tinh ti I& phan trdm mdi san pham biét rang nguyén tl H & carbon bac hai cé kha ning phan
(rng cao hon & bac mot 4 lan.

c) Thay chlorine bang bromine thi phan ng s& xdy ra nhanh hon hay cham hon, sy chénh léch vé
phan tram cla hai sdn pham s& ting hay giam?

HUGNG DAN

a) CH3-CH,-CH2-CH;3 + Cl; —2C2— CH3-CH,-CHCI-CH3 (spc) + CH3-CH,-CH2-CH CI (spp)

-HCl
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b) butane cé 6H bac | va 4H bac II. Ti 1& phan tram cac san pham thé& monochloro nhu sau :

6.1
Gospe =—2 100=72,73% %ospp = —————.100=27,27%
6.1+4.4 44 +6.1
c) Thay chlorine bang bromine thi phan (ng s& xay ra chdm hon (do kha ning phan &ng cia brom kém
hon so vdi clo), su chénh |&ch ti |& phan tram cua hai san pham s& tang |én.

Cau 7. [HSG 11 Bac Liéu 2022-2023] D&t chdy hoan toan mét hydrocarbon A réi cho san pham chdy hap
thu hét vao m gam dung dich nudc véi trong cé chira 0,3 mol Ca(OH),. Sau phan &ng, loc ra dwoc 25
gam két tda va phan nudc loc (dung dich X) cé khéi lvong (m — 2,04) gam. Cho NaOH du vao dung dich X
thi thu duvoc két tha nira.

a) Viét phuong trinh phan (rng hda hoc xay ra va xac dinh céng thirc phan tir cha A.

b) Cho Ivgng A nhu trén dun néng vdi chlorine thi thu duwgc hén hop B gdm 4 dong phan chi chira
mot nguyén tlr chlorine. Bi€t hiéu suat phan (ng dat 100%, ti s6 kha nang phan (ng thé chloro cuta céc
nguyén t&r H cha carbon bac | : 11 : 1111a1: 3,6 : 4,8. H3y xac dinh cong thirc ciu tao cla A, cdc ddong phan
trong B va xac dinh s& mol clia cdc ddng phan trong hon hop B.

HUGNG DAN
a)
25
Neaco, = 100 - 0,25 (mol)
* Neaguco,), = 0,3 -0,25=0,05 (mol)
+Bao toan C: n., = 0,25+ 0,05< 2 =0,35(mol)
M giam = M- (M -2,04) =25-0,35¢ 44 - 18,

= Nyo = 0,42 (mol)
Dot hydrocarbon A cho mol nudce Idn hon CO; nén A 13 Alkane: CoHansz

0 Neo,  Deo, 0,35
n, ny,—ng 0,42-0,35

=5=A:CH,

b) A tac dung v&i Cl; tao hdn hop 4 din xuat monochloro nén A 13 isopentane
CTCT clia A: CH3-CH(CH3)-CH,-CH3

Cac dong phan cuda B:

+ CH,CI-CH(CH3)-CH,-CHs

n= 0,07x 6x1 —0,07x-2 20,02 (mol)
6x1+4,8x1+3,6x2+3x1 21

+ CH3-CC|(CH3)-CH2-CH3
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n= 0,07x 4,8x1 _0,07x28 0 016 (mol)
6x1+4,8x1+3,6x2+3x1 21

+ CH3-CH(CH3)-CHCI-CHs

n= 0,07x 2x3,6 _0,07x22 20,024 (mol)
6x1+4,8x113,6x2+3x1 21

+ CH3-CH(CH3)-CHa-CH,Cl

n= 0,07x 13 —0,07x==0,01 (mol)
6x1+4,8x1+3,6x2+3x1 21

Cau 8. Cho chlorine tac dung vdi 2,2,4-trimethylpentane theo ti 1&é mol 1: 1, thu dugc cac san pham déng
phan cé cong thirc phan t&r CsHi/Cl.

a) Viét phuong trinh hod hoc cha cac phan &ng xay ra (ghi rd diéu kién phan &ng).

b) Tinh ti 1& % clia md&i san pham, biét ti & vé kha ning phan (ng clia nguyén t&r hydrogen & carbon cé
bac khac nhau nhwsau:C,—H:Cy—H:Cy—H=1:3,3:4,4.

HUGONG DAN
a) (CH3)3C-CH,-CH(CH3), + Cl, —2—> (CH3)3C-CH,-CH(CH3)CH.Cl + HCl
(CH3)3C-CH,-CH(CH3); + Cl;—=—> (CH3)3C-CH,-CCI(CH3); + HCI
(CH3)3C-CH2-CH(CHs); + Cl—=—> (CH3)3C-CHCI-CH(CH3), + HCI

(CH3)3C-CH,-CH(CH3); + Cl;—2—> (CH3),C(CH,Cl)-CH,-CH(CH3), + HCl

b) %(CHs)3C-CHa-CH(CH3)CH,Cl = 0.1 =23,08%
15142334144
1.4,4
%(CH3)3C-CH,-CCI(CH3), = i =16,92%
(O O = s 0331144 ’
%(CH3)3C-CHCI-CH(CHs), = 2.3,3 =25,38%

15.1+2.3,3+1.4,4

%(CH3)2C(CH,CI)-CH,-CH(CH3), = 01 =34,62%
15.1+2.3,3+1.4,4

Cau 9. Khi cho isobutanee tac dung véi clo & 25°C cé chiéu sang thu duwoc hdn hop gdom 1-chloro-2-
methylpropane chiém 64% va 2-chloro-2-methylpropane chiém 36%. Bromo hda trong diéu kién tuong
tw hau nhu chi thu dugc 2-bromo-2-methylpropane ma khéng cé 1-bromo-2-methylpropane duogc tao
ra.

a) Tinh kha nang phan &ng tuwong déi cia nguyén t&r H bac | va bac Ill trong phan (rng clo hda nai trén.
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b) Giai thich su khdc nhau vé ti 1& cdc sdn pham déng phan trong moi truong hop va sy khdc nhau
trong hai trvong hop ndi trén.

HUGONG DAN

a) (CH3)sCH + Cl, —=50 (CH3),CH-CH,CI (A) + (CH3)sCCI (B)
Ti 1& % cac san pham thé phuy thudc vao s6 lugng n; nguyén tlir H cung mét loai va kha ndng phan tng r;
100rn,

rn

i

cua nhitng nguyén tlr H dé: %= . Tlr dé bai %A = 64% ma isobutane c6 c6é 9H bac | nén kha nang

phan rng twong doi clia nguyén t&r H bac | 1a: 64 : 9 = 7,11; %B = 36% ma isobutanee cé cé 1H bac Ill nén
kha ndng phan (rng twong déi cla nguyén tlr H bac Il 1a 36 : 1 = 36.

Kha ndng phan &ng twong déi gitta H cha C bac Ill so véi H cha Cbaclla36:7,11 ~ 5,063 : 1.
b) Do d6 bén cua goc tw do cac bac va kha ndng phan &rng khac nhau cla Cl va Br.

Cau 10 [Chuyén DHSP Ha Noi 2023-2024]. D6t chdy hoan toan 1,44 gam mot hydrocarbon Qi réi hap
thu toan bd san pham chay bang dung dich Ba(OH), thu dwoc 9,85 gam két tla va khéi lwvgng dung dich
sau phan &ng gidm 3,29 gam so vdi khéi lvgng dung dich ban dau.

a) Xac dinh cong thirc phan tlr cda Qa.

b) Bac cla nguyén tl& carbon trong Qi bang s& nguyén tlr carbon khac lién két tryc tiép véi né. Xac
dinh cong thirc cau tao clia Qi biét rang trong Q1 ¢ cac nguyén tlr carbon bac 1, bac 2 va bac 3.

c) Q1 tham gia phan &ng clo hoéa theo ti 1é 1 : 1 (thay th€ m6t nguyén tir H bang mét nguyén tlr Cl)
twong tw methanee dé tao ra cac dan xuit monoclo. Kha nang thé nguyén tlr H lién két véi cac nguyén
tlr carbon bac khac nhau 13 khdc nhau. Néu trong phan t& cé n; nguyén tlr H lién két vdi carbon bac i, thi
phan trdm san pham thé nguyén tl&r H loai nay 1a w;, cd thé tinh theo cdng thirc:

r.n

W, = i 100
I'I‘nI + rII‘nII + I.III 'nIII

trong d6: ni; ny; ni 1an lwot 13 s lvgng nguyén ti H lién két vdi cdc nguyén tlr carbon bac mot, bac hai
va bac ba trong phan tl; rj; ry; ri lan lwot 1a khd ndng phan (ng thé cha nguyén tlr H lién két véi carbon
bac mét, bac hai va bac ba. Trong diéu kién bai todn, r; ry; ry nhan cac gid tri lan lwot 13 1,0; 3,3 va 4,4 13
kha nang phan &rng thé cla nguyén tlr H lién két vdi carbon béc i. Xac dinh ciu tao va tinh phan tram cac
dan xuat monoclo tao ra khi Q; tham gia phan rng clo héa theo ti 18 1 : 1.

HUGONG DAN

a) Dat CyH, la cong thirc can tim cla Qu.
Phuong trinh: GHy + (x + %) 0, —Y 5 xCO, + %Hzo

Goi a la mol cha Q1. Tir dé ta cd hé:
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(12x+y)a=1,44 12xa +ya=1,44 xa=0,1 X
= = ——
44xa+9ya=9,85-3,29 44xa +9ya =6,56 ya=0,24 y 12

Céng thirc phan tlr Qa: (CsH12)n c6 diéu kién: 12n<2.5n+2 =>n=1.
Vay Qi la CsH1z
b) Trong Qa1 cé cac nguyén tlr carbon béac 1, bac 2 va bac 3 nén CTCT cla Q la:
CH;—CH—CH,—CHj
Ly
(isopentane)

c) Tir dit kién cta dé ta tinh duoc:

( CI—CH2—$H—CH2—CH3 (1)
CH;
(|31
CH3—(|J—CH2—CH3 (2)
isopentane + Cl, %» < CHj; + HCI
CH3—(|3H—C|?H—CH3 3)
CH; Cl
CH3—(|JH—CH2—CH2C1 “4)
- CH;
1 1.4,4
%(1) = 6 100=30%; %(2)= i .100=22%
6.1+2.3,3+1.4,4+3.1 6.1+2.3,3+1.4,4+3.1
2. N
%(3) = 3,3 100=33%; %(4)= 3 100=15%
6.1+2.3,3+1.4,4+3.1 6.1+2.3,3+1.4,4+3.1

Dang 2. Phan rng tach ctia alkane

Cau 1. Khi cracking hoan toan 1 mol Alkane X thu dwoc 3 mol hon hop Y; ti khéi cla Y so véi H, bang 12.
Xac dinh cong thirc phan tlr cda X.

HUGNG DAN
dyy, =12=>My=122=24—%5m =m, =24.3=72 (gam)

Pat X: CoHoney = 14n+2 =71 = n=5 = Xla CsHq>.

Cau 2. Cracking butane thu dwoc 35 lit hdn hop A gdbm Hy, CHa, CoHs, CoHs, CsHs, CsHg va mot phan
butane chua bi phan rng (gid s chi cé cac phan (rng tao ra cac san pham trén). Cho A qua binh nuéc
bromine du thay con lai 20 lit hdn hop khi. Biét cac thé tich trong dé duoc do & cung diéu kién.

a) Tinh hiéu suat phan &ng cracking butane.
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b) N&u d6t chay hoan toan hon hop A thi thé tich CO, thu dwoc 1a bao nhiéu?
HUGNG DAN

cracking

a) C4sHio ——————=> CH4 + C3He (1)

cracking

CsHip — > CyHa + CyHe (2)
CaHio — =M 5 1, 4 CyHg (3)

CsHg + Br; ——> C3HgBr; (5)
CyHa + Br, —> CoH4Br (6)

CsHg + Br, —> C4HgBr; (7)

Khi con lai sau khi di qua binh Brz 13 CHa, CaHe, Ha va CaHio du. Goi X, v, z, t 1an luot 13 thé tich C4H1 d3
tham gia phan &rng (1), (2), (3) va CsH10 con du. Tir dé ta c6 hé:

{X””“:ZO O L cam-en=sw)

2Xx+2y+2z+t=35 (**)

_XFYFZ 100 :%.100:75%

Hiéu sudt phan &rng cracking butanee: H =
X+y+z+t

b) D6t chdy hoan toan A nhu d6t C4H10 ban dau (vi thanh phan nguyén t6, khéi lwvgng nhu nhau).

= Veo, =4V, =420=80 (L)

Cau 3. Khi nung butane véi xtc tac thich hop dén phan &ng hoan toan thu duwoc hon hop T gdm CHa,
CsHse, CaHa, CoHs, CaHs, Ha va CaHe. DSt chay hoan toan hén hop T thu duoc 9,916 lit CO, (do & dke) va 9,0
gam H,0. M3t khac, hdn hop T lam mat mau vira hét 19,2 gam Br; trong dung dich nuéc bromine. Tinh
phan trdm vé s& mol clia C4Hs trong hdn hop T.

HUGONG DAN

Neo, = 0,4(mol) ; n,,=0,5 (mol) ; n,, =0,12 (mol)

Phwong trinh phan (rng: CsH10 leg) CH4 + C3He (1)

cracking

C4H10 % C2H4 + CZHG (2)

cracking

CsHio — 2> Hy + C4Hs (3)
CaHio — =M€ 5 SH, + CaHe (4)
CsHg + Br, —> C3HgBr> (5)

C2H4 +Br, ——> C2H4Br2 (6)
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CsHg + Br, —> C4HgBr; (7)
C4H5 + ZBrz e C4HsBr4 (8)

D6t T cling nhu d6t C4H1o ban dau (vi thanh phan nguyén td, khéi lvong nhu nhau). Dat x, vy, z, t [an lvot
la mol C4H10 d3 tham gia cac phan &ng (1), (2), (3), (4). Tlr dé ta c6 hé:

X+y+z+t=n,,—ng =01 (%)

X+y+z+2t=ny =0,12 (**)
(**)=(*) c6 t=0,02 (mol)
=>n,=2x+2y+2z+3t=2(x+y+z+t)+t=2.0,1+0,02 =0,22 (mol)

%.10029,091%
22

b

Oc,Ho(T) —

Cau 4 [HSG 12 tinh Lao Cai 2012-2013]. Cho butane qua xuc tac (& nhiét d6 cao) thu dugc hon hop X
gdbm C4H10, C4Hs, C4Hs, Ha. Ti khéi cla X so vai butane 1a 0,4. Xac dinh s6 mol brom tdi da phan (ng vdi
0,6 mol X.

HUONG DAN
Cac phuong trinh:  CsH1o — 2 5 C4Hg + Ha

C4H1o Lto>C4H6 + 2H2

58

Gia st ban dau cd 1 mol CsHiothi bao toan khéilugng : my =m ; =58(gam)=ny = 0.4

=2,5(mol)

T phuong trinh dé thay: n_x =n, =ny —n¢y 4 =2,5-1=1,5 (mol)

Nhan xét: Trong 2,5 mol X c6 1,5 mol = nén trong 0,6 mol X c6 0,36 mol =
Vay s6 mol brom t8i da phan &rng véi 0,6 mol X 1a 0,36 mol.

Cau 5 [Chuyén Lé Quy D6n - Quang Tri 2024-2025]. Cho ethane (C;He) di qua xuc tac, & nhiét d6 cao,
thu duwoc hdn hop khi X gdm 4 chat ethane, ethylene, acetilene va H,. Ty khéi ctia hdn hop X déi voi
ethane 13 0,6. Cho 0,4 mol hon hop X qua dung dich Br, du, sau khi cdc phan &ng xay ra hoan toan, tinh
s6 mol Br, @3 tham gia phan &ng.

HUGONG DAN
Gia s&r ban dau c6 1 mol C;He (30 gam)
CaHe — 5 CoHa + H» (1)
CoHe —25 5 CoH, + 2H, (2)
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C2H4 +Br, ——> C2H4Br2 (3)
CoHy + 2Br;, ——> CyH3Brg (4)

Goi X, y 1a mol clia C2Hs d3 tham gia phan &ng (1) va (2), dé thay s6 mol Br, phdn (rng vdi X cling bang s6
mol H; sinh ra.

CH,:1-(x+Yy)
S xt, t° C2H4:X
Ta c6 so d6: C,H, ————>hhX (mol)
30 gam 0 | CH, 1y
H,:x+2y
n n
ny, =1+x+2y= 30 :§:>X+2y=z:> H, _ Br2:2/3:g
30.0,6 3 3 n, n, 5/3 5

Vay s6 mol Br; can dé& phan &rng vdi 0,4 mol X bang 0,1 mol.

1500° C

. A ba . . — WL,
Cau 6. Nhiét phan ¢ 1500°C, lam lanh nhanh CH4 theo phuong trinh: 2CHy  tamfanhnhanh = HC = CH + 3H;
thi thu dugc hon hop khi X gdm: CHa, Ha va CaH; 6 dy/me = 2,5. Tinh hiéu suat phan &ng.

HUGNG DAN
Gia s&r ban dau c6 1 mol CH4 (16 gam); lvgng CH, d3 phan (ng 1a 2a (mol)

1500°C

2CH, ~Tmlmmam > HC=CH +  3H,
Ban dau: 1 (mol)
Phan &ng: 2a (mol) a (mol) 3a (mol)
BTKL: my =m, =16 (gam)

Tacs: {Mx=2,5.4=10 =1+2a= %:1,6:2320,6 (mol)
n, =1-2a+2+3a=1+2a (mol)

0’6.100260%

Vay hiéu suat phan irng: H =

Cau 7. [Chuyén Tuyén Quang 2024-2025] Ph3n (rng cracking ddng vai trd quan trong trong san xuat
xang va khi hod long. Trong phan &ng cracking, phan ti alkane bi "bé gdy" tao thanh alkene va alkane.
So d6 duwdi day thé hién phan (ng cracking heptane.
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lién két bi pha vé lién két mai dugc hinh thanh

/

H H H H H l H H H H H H H z
H
N . I T I I I H\CLC/
H cC——C (e} (e} C—xX—C C —>H c—cC C C C—0—H + ~
1 R A O 1 H "
H H H H H H H H H H H H

a) S&r dung cong thire phan tir viét phuwong trinh hod hoc clia phan &ng trén.

b) Heptane ciling cé thé bj cracking tao ra cac hydrocarbon khac theo so d6 sau:
CHie —> C4Hiot+ Y1
C/Hie —> C3Hg+ Y>

C/Hig — > Y3+ CsHyo

Xac dinh cdng thirc phan tlr cla Y1, Y2, Y3 va viét phuong trinh hod hoc. Viét cdng thirc ciu tao cla cac
phén tl]’ Y1 va Ys.

HUGONG DAN

« Y1la CsHe Cong thirc ciu tao chia C3Hg la CH,=CH-CH3

« Y213 C4Hg CONg thirc cdu tao chia C4Hg la CH,=CH- CH,-CH3 hodc CH3-CH=CH>-CH3

« Y3la CoHe CONg thirc cdu tao chia C3Hg la CH3-CH3
Cau 8. [Chuyén Tran Phu — Hai Phong 2024-2025] Cho ethane (C2He) di qua chat xic tac, & nhiét do
thich hop thu duoc hén hop X gdm ethane, ethylene, acetylene va hydrogen. Ty khéi hoi clia hdn hop X
so v&i ethane 13 0,6. Cho a mol hdn hop X qua dung dich bromine du, sau khi phan &ng hoan toan, cé
0,16 mol bromine tham gia phan &ng. Tinh gia tri cta a.

HUGNG DAN

C,H¢ ——> CHs + Hy

C,Hs —) C,H4 + 2H» i

Goi sO mol cua ethane ban dau la: x ;

Bao toan khéi luong : Muwse = Msau

= Methane - Nethane = Mx . Nx

= Nethane = Mx . Nx : Metan

= Nethane = 0,62 (mol)

S6 mol hdn hop giam chinh 13 s6 mol Hy = n, =a- 0,6a = 0,4a (mol)

Ta thiy H» duoc tach ra thi lai duoc thay bang Bra do d6 :

n, =Ny = Ny = 0,16 (mol) = 0,4a = a=0,4 (mol)

Cau 9. [Chuyén Hoang Lé Kha - Tay Ninh 2024-2025] Nhiét phan 13,2 gam CsHs thu dwoc hon hop khi X
gdm CsHg, CsHe, C2Ha, CHa va H c6 ti khdi so véi O, bang 0,825. Dan hon hop X qua dung dich Br, duw thu
duwoc hdn hop khi Y ¢é ti khéi so véi O, bang 0,573. Tinh phan trdm thé tich chat khi cé phan tr khdi nho
nhat trong hdn hop Y.

HUGNG DAN
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So’dé C3H8
C3H6 ¥C3H8
o\
C,H, Mt *g(:a%m ¥ v:!CH,
2 H, TH2
H2
13,2
= ——=(,3(mol
e = g (mol)
PTHH :
C,H, M @C,H, CH, (1)
X X X
CH, '@CH, H, (2
y y v
Bado toan khéi lwong, tacé: my, = m_.,, = 13,2(gam)® n, = 132 0,5(mol)
e P T Mo, 7 1548 *0,82532

Wiwng = Ox = Doy = Ny tny = 0,5- 0,3=0,2(mol)

i =
Tir PT (1) (2) ta tha
(1) (2) y *n = Dep, = 0,2(mol)® n., = 0,3- 0,2=0,1(mol)

khi tang

® m, = (0,1+ 0,2).0,573.32= 5,5008(gam)
B+ y=0,2 x= 0,05

S
T BROX + 2y = 5,5008- 0,1.44 y=0,15
%Vy, = 0(;135.100%= 50%

Dang 3. Phan (rng chay cua alkane, bai toan khi gas, nhién liéu

Cau 1. D6t chdy 5,2 gam hén hop X gdm ba hydrocarbon cting diy dong dang cé s6 mol bang nhau bang
lvgng oxygen vira dd thu hdn hop Y. DAn hdn hop Y vao 4 lit dung dich Ca(OH); 0,05M thu duoc a (gam)
két tha va dung dich Z. Cho dung dich Ba(OH), dén du vao dung dich Z thi thu thém b (gam) két tda nita,

biét a + b = 49,55. Xac dinh céng thic phan tlr cda ba hydrocarbon trén.
HUGNG DAN

Goi mol Ca(OH); da phan &rng vai CO; lan lurot 13 x, y. Cac phan (rng xay ra:

Ca(OH), + CO, —— CaC0s3 + H,0

Ca(OH), + 2C0, ——> Ca(HCOs),

Ca(HCOs); + Ba(OH); —— CaCOs + BaCOs + 2H,0

Tl dé cé hé
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x+y=4.0,05=0,2 x=0,05
= N, = 0,35(mol)

=
100x +297y =49,55 y=0,15

Goi mol nudc sinh ra tlr phan ing chdy lazta co

m, =m.+m, <12.0,35+2z=35,2 = z=0,5(mol)

Viny , >ne, nén X gom cac alkane; n =Ny o ~Ngo, =0,15(mol) nén s6 mol mai alkane la 0,05 (mol)

alkane

D&t cong thirc 3 alkane 1a CnHam+2; CaHans2; CiHawa thi bdo toan C ta cé: 0,05m + 0,05n + 0,05t = 0,35 hay
m+n+t=7.Chiconghitmm=1;n=2;t=4.

Cong thirc ba hydrocarbon: CHs; CoHg; CaHio.

Cau 2. [HSG 12 Paklik vong 2 2009-2010]. Cho 0,736 gam hdn hop gdm 2 alkane (ti 1é mol 1:1) cung véi
3,7185 lit O, (dw, & dkc) vao mdt 6ng Up nguoc trén chau nudce. Sau khi bat tia I(ra dién dé dot chay, dua
nhiét do 6ng vé 25°C ta nhan thay:

e Muc nudc trong 6ng cao hon myc nudc trong chau 13 68 mm.
e Thé tich phan éng chira khi la 2,8 lit.
Xdc dinh cong thirc phan tlr cda 2 alkane. Biét 4p suat khi quyén |a 758,7 mmHg, ap suat gay ra
b&i hoi nwdc trong dng & 25°C |a 23,7 mmHg, khdi lwong riéng cha Hg 1a 13,6 g/cm3.

HUGNG DAN

Goi cong thirc chung cta 2 alkane C-H,- |

3,36 =0,15(mol); n ., = O’_736
22,4 14n+2

(mol)

I‘lo2 =

Phuong trinh: C-H - Gn+D 0, > nCO, + (H+1)H20

2n+2

0,736 Gn+1) 0,736 - 0,736
— —> —= —>n.——
14n+2 2 14n+2 14n+2

(Bn+1) 0,736 +n O,_736 (mol)

Ny @ +Nco, = (0,15 - = :
0,(do) ™ Tco, 2 14n+2 14n+2

. . . 68
Ap suat khi gdy ra bai (CO2+ O, duw) = 758,7 — 23,7 — Y =730 mmHg

b

PV 730.2,8.273
NG @) TNco, = = =0,11 (mol)
z : T RT  760.(273 +25).22,4
— (0,15-80*D 0736 ) = 0736 41 n= 15

2 14n+2 "14n+2

1.1+n.1

= M6t alkane la CH4 va alkane con lai la ChHan; n = =1,5=n=2(CzHe)
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Cau 3. [Chuyén Lé Quy Pon (Pa Nang) 2022-2023] D6t chdy hoan toan 3,248 gam mot hydrocarbon X,
cho san pham chdy hap thu hoan toan vao binh dwng dung dich nwdc vdi trong. Sau phan ng thu duoc
18,62 gam két tua va thay khdi lwgng dung dich giam 3,724 gam. Xac dinh céng thirc phan tir va viét
coéng thirc ciu tao cla X.

HUGNG DAN
Goi a, b 1a mol CO», H>O sinh ra khi d6t chay X (CxHy) = mx = 12a + 2b = 3,248 (1)
AMyg gism = M —(Mmeo, +my )
= mg,, +my = 18,62 3,724 = 14,896 (gam) = 44a + 18b = 14,896 (2)

a=0,224=n_

Gidi hé (1) va (2) =
b=0,28=n, =0,56

Xx:y=0,224:0,56=2:5 = Cong thirc phan tl& cda X: (CoHs)n

Yy <2x+2 = 5n <4n+2 n<2 = n=2 = C4Hypo
CHs-CH,-CH,-CH3

C4H10 €6 2 d6ng phan CH3—$H—CH3

CH;

Cau 4. Gas, nhién liéu phd bién hién nay cé thanh phan chinh |a propane va butane. Nhiét lwong giai
phong khi dét chay hoan toan 1 kg mét loai gas la khoang 50 400 kJ.

a) Biét dé€ lam ndng 1 kg nudc 1én 1 d6 thi can cung cap nhiét lvgng 1a 4 200 J. P& dun s6i 30 kg nwdc
tlr nhiét d6 20°C can cung cap bao nhiéu kJ nhiét?

b) Can dét chdy hoan toan bao nhiéu kg gas dé cung cap du nhiét lugng trén, biét hiéu suat hap thu
nhiét dat 80%?

HUGONG DAN

a) Dé dun s6i 30 kg nudce tir nhi¢t d§ 20°C, nhiét lugng can cung cép la:

o = 2200x30x(100-20) _ 10
1000

10080 100
b) S& kg gas can dét chdy dé cung cdp du nhiét lvgng trén lam=——x——=0,25kg
50400 80

Cau 5. Khi d6t chay 1 mol propane toa ra lugng nhiét 13 2.220 kJ. D& dun néng 1 gam nudc tang thém
1°C can cung cap nhiét lvgng 13 4,2 J. Tinh khdi lvgng propane can dung dé dun 1L nudc tir 25°C |én
100°C. Cho biét 75% nhiét lwong toa ra khi dét chdy propane dung dé nang nhiét d6 cla nwdc. Khdi
lwgng riéng ctia nuwdc la 1 g/mL.

HUGONG DAN

Nhiét lwvgng can cung cap trén li thuyét dé dun néng 1 L nudc hay 1 000 gam nudc tir 25°C |én 100°C 1a:
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Q=1 000 x (100 - 25) x 4,2 = 315 000 (J) = 315 (kJ).

x A1t o 44x315

Khéi lvgng propanee trén Ii thuyét can la: m =0 6,24(gam)
x: P 6,24x100

Khéi lrong propanee thyc té can 1ay: me y () =——_—— =8,32(gam)

Cau 6. Khi dét hoa I6ng (Liquified Petroleum Gas, viét tat |a LPG) hay con dugc goi la ga, 13 hon hop khi
chi yéu gém propane ( CsHg) va butane (C4H10) d3 dugc hda 1dng. Mét loai gas dan dung chira khi hda
l6ng cé ti 1é mol propane : butane la 40 : 60. D6t chay 1 lit khi gas nay & (25°C, 1 bar) thi tda ra nhiét
lwong bang bao nhiéu? Biét khi d6t chdy 1 mol mbi chat propane va butane tda ra lwong nhiét twong
rng 2220 kJ va 2875 kJ.

HUGONG DAN

Ti |&¢ mol propane : butane la 40 : 60 = trong 1 lit gas ta c6 0,4 lit propane va 0,6 lit butane.

O (25°C, 1 bar) 1a dkc nén: n 0.4 40 (mol); n 0.6 00 (mol)
) ar) la c hen: = = . = =
S 24,79 2479 “lo 2479 2479
. o . 40 60
Vay lugng nhiét téa ra la: Q = ———2220+ ———2875 = 105,4054 (kJ)
2479 2479

Cau 7. [PMH 2023] Binh “ga” loai 12 can st dung trong ho gia dinh Y c6 chira 12 kg khi hda long (LPG)
gébm propane va butane vdi ti 1é mol twong &ng la 2 : 3. Khi d6t chdy hoan toan, 1 mol propane tda ra
lwgng nhiét la 2220 kJ va 1 mol butane tda ra lvgng nhiét la 2850 kJ. Trung binh, lwvgng nhiét tiéu thy ti
dét khi “ga” cha ho gia dinh Y 1a 10 000 klJ/ngay va hiéu suét si dung nhiét 13 67,3%. Sau bao nhiéu ngay
ho gia dinh Y st dung hét binh ga trén?

HUGNG DAN

N, =2x mol n., =916 mol

o =m,, . =44.2x+583x=12000=>x=45,8=>{ "
n =3x mol 9 n =137,4mol

C4H10 C4H0
= Luong nhiét tda ra khi d6t chdy hét 12 kg khi ga trén a3 91,6.2220 + 137,4.2850 = 594942 kI
ViH=67,3% = nhiét sir dung thyc té 1a 594942.67,3% = 400396 kJ

400396

= S6 ngay gia dinh Y st dung hét binh ga la ~ 40 ngay.

Cau 8. Mot mau khi gas X chira hdn hop propane va butane.

Cho céc phan tng: C,Hy(g)+50,(g) - 3CO,(g)+4H,0(]) Anggg =-2220Kk]J

C4Hm(g)+g02 (g) >4C0,(2)+5H,0() A HY, =-2874kJ
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D6t chdy hoan toan 12 gam mau khi gas X tda ra nhiét lwgng 597,6 kJ. Xac dinh ti 1&é s6 mol clia propane
va butane trong X.

HUGONG DAN

n., =a(mol)
Goi o = 44a+58b=12 (1)

Ney = b (mol)

12 gam X toa ra lwgng nhiét la: 2220.a +2874.b =597,6kJ (2)

=a:b=1:2.

. . o . 44a+58b =12 a=0,075
T (1) va (2) ta cé hé phuong trinh:

=
2220a +2874b =597,6 b=0,15

Cau 9. [Chuyén Lé Quy Pon (Pa Nang) 2022-2023] Trong phan (ng hda hoc, dai lugng enthalpy (AH )
dac trung cho nhiét tda ra hay thu vao ctia phan &ng véi quy uwédc: AH <0 : phan &ng tdéa nhiét, AH>0:
phadn (rng thu nhiét. Hau hét cdc phan (rng chdy nhién liéu déu tda nhiét rat manh. Methane va carbon
chay theo cdc phuwong trinh sau:

CHagy + 2021 —> COy) + 2H,0¢, AH? = -890(kJ / mol)

Cin+ O() —> COxx) AH? = —394(kJ / mol)

a) Mét bép an s&r dung mot bé chira 10m3 khi thién nhién (dkc) (methane chiém 95%, con lai la cac
khi khdng chdy) lam nhién liéu ndu &n thi cé thé dung trong thdi gian bao lau, biét trung binh mdi ngay
bép an tiéu thy 100 kJ nhiét lvgng?

b) Khi carbonic sinh ra tlr cac qua trinh chdy la mot trong nhirng nguyén nhan chinh gay hiéu &*ng nha
kinh. Hién nay, néng dé CO; trong khi quyén 13 0,035% so vdi cach day 300 nam 13 0,028%. Néu nong do
CO, tang 25% thi gép phan ting nhiét d6 toan cau 0,5°C. Do d4, cdc bién phdp lam gidm thiéu su phat
thai CO; 1a van dé I&n cha toan thé gidi.

Tinh ti I& gidm phat thai khi CO; (tinh cho 1 k) khi d6t chay than va methane. T d6, dé xuat moét dang
nhién liéu dugc sir dung dé gidm thiéu phat thai CO,.

HUGONG DAN

a) Ve, = %x10.103= 9500 (L) = Ny, :% ~ 383,22 (mol)

b

e . .. 383,22.890 . .
= Thoi gian bép dn dung hét lwgng khi thién nhién: T ~3410,66 (ngay) ~ 9,344 (ndm)

b)
CHa + 20200 —> COy + 2H20() AH! =-890(kJ / mol)

L «— 1k
890
Cin+ O2x) —> COz AH(C) =-394(kJ / mol)
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— «— 1k

1 1

Ti 1& giam phét thai khi CO; (cho 1 kJ) khi d6t chay than va methanee la: MXIOO% =55,73%
394

Vay, khi dét chay khi methanee c6 thé giam phat thai khi CO; so v&i dét chéy than la 55,73%.

Do d6, bién phap dé giam thiéu phat thai CO; la dung khi thién nhién thay cho than, nhién liéu héa thach.

Cau 10. [Chuyén Lé Khiét (Quang Ngai) 2022-2023] M6t loai xang chira bén alkane cé thanh phan sé
mol: 10% C7H16,' 50% Cngs,' 30% C9H20,' 10% CioH>o.

a) Khi dung loai xdng nay lam nhién liéu cho moét loai ddng co, can tron 1an hoi xang véi mot luong
khdng khi vira du theo ti 1é thé tich nao dé xang chdy hoan toan thanh CO, va H,0 (céc thé tich khi duoc
do trong cung diéu kién nhiét do va ap suat). Bi€t khong khi chira 20% O, va 80% N theo thé tich.

b) Gia s&tr m6t xe mdy chay 100 km tiéu thu hét 1,794 kg xang ndi trén. Hoi sau khi chay 100 km, chiéc xe
mady do6 da tiéu thu hét bao nhiéu lit O, (dkc) cha khdong khi va thai ra méi trudng bao nhiéu lit CO; (dkc).
H3y dé xuat bién phap dé giam thiéu luvgng khi CO; thai ra méi trwdng khi s dung cac loai phuong tién
giao thong chay bang nhién liéu xdng, dau.

HUGNG DAN

a) Theo dau bai ta c6 mot loai xang chira bon Alkane c6 thanh phén s6 mol: 10% C7His; 50% CsHis; 30%
CoHao va 10% CioHaz, twong tng ty 16 s6 mol nhu sau:

1mol C H,,
5mol CH,,
3 mol C,H,,
1mol C H,,

+ 0, ={CO,+H,0

- Ap dung dinh luat bao toan nguyén t6 ta co:
® nNgo =nc=Tngy +8ncy +9nc, +10n, , =84 mol

¢ n,,= %nﬁ =%.(16.nc7ﬂm +18.n¢,, +20ng, +220¢ )= 94 mol
* n, :%nOZ%.(ZnCOz +nH20)= 131 mol

131.100

- Trong 100 mol khong khi ¢6 20 mol O> va 80 mol N2 = Vinong kni = = 655 mol

Vay can tron 1an hoi xang voi mat lugng khong khi vira du theo ti 1€ thé tich 10 : 655.

b) Ta co

1.(7.12+16)+5.(8.12+18) +3.(9.12+20) +1.(10.12 + 22)
1+5+3+1

~1,794.10°

1196

M:

=119,6 gam/mol

- S6 mol xang can cho 100 km 1a x 15 mol
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15.131
No, == —196:5 (mol) V,, =196,5.24,79 = 4871,235 (L)

’ e
_ 151(2)34 _126 (mol) Ve, =126.22,4=3123,54 (L)

co,
Dang 4. Cau hoi c6 ndi dung gan véi thuc tién
Cau 1. Biét rang thanh phan chl yéu cla xdng dau |a hydrocarbon. Hay gidi thich vi sao:
a) phai chira xdng dau trong cac thung chira chuyén dung va bdo quan & nhirng kho riéng.
b) céc su ¢d tran dau trén bién thudng gay ra tham hoa cho mét vung bién rat réng.
c) khi bi chdy xdng dau khéng nén dung nwdc dé dap ddm chay.

HUGONG DAN

a) Phai chira xdng dau trong cac thung chira chuyén dung va bao quan & nhirng kho riéng vi chiing dé
bay hoi va gay chay né.

b) Cac sy cé tran dau trén bién thuwdng gy ra thdm hoa cho mot viing bién rat rong vi cac hydrocarbon
khéng tan trong nuéc va nhe hon nudc nén loang khap mét bién.

c) Khi bj chay xang dau khong nén dung nwdc dé dap dam chay vi dam chdy sé loang nhanh hon do xang
dau khéng tan trong nwdc va nhe hon nudc.

Cau 2. Butane I3 chat 16ng c6 thé nhin thay bén trong mot chiéc bat Iira trong sudt, cé nhiét do séi thap
hon mét it so v&i nhiét d6 cha nudc dong bang (-0,5 °C). Tuy nhién vi sao butanee trong bat llra lai
khong s6i?

HUGONG DAN

Butane la chat 16ng cé thé nhin thay bén trong mot chiéc bat Ira trong sudt, cé nhiét dd sbi thap hon
mot it so v&i nhiét d6 cla nudc déng bang (-0,5°C). Tuy nhién butane trong bat I&ra lai khdng sbi. Diéu
nay duorc gidi thich 1a do khi dwoc dua vao trong bat Ilra, butane chiu dp sudt rat cao so vdi ap suat khi
quyén, viéc tang ap suat nay d3 lam cho cac phan tl khi butane "lai gdn nhau hon" va "bi ép" thanh thé
l6ng. Vi vay butane trong bat Ilra duoc nén va luu lai dudi dang 1dng. Khi duoc gidi nén, chat long 1ap
tirc b6c hoi va tao khi butane, b&c chay khi gap tia [(ra do ma sat gitra banh rang kim loai véi da Ira.

Cau 3. Khi gas dun ndu (cé thanh phan chinh 13 propane va butane) cé thé gdy ngat. Khi gas ndng hon
khong khi (propane nang gap 1,55 lan; butanen nang gap 2,07 lan khéng khi) nén khi thodt khéi thiét bi
chira, gas tich tu & nhitng cho thap trén mat dat va tao thanh hdn hop gay chdy né. Khi phat hién ro ri
khi gas trong nha, chiing ta can phai lam gi dé€ dam bdo an toan?

HUGNG DAN
Mot s6 bién phap nhdm dam bao an toan nhu sau:
- LAm thodng khoéng khi trong phong bang cach mé clra.

- Khdng duoc bat céc thiét bi dén nhu quat, dén dé tranh gy ra tia I&ra dién, ...
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- Kiém tra khéa binh gas, yéu cau khda lai néu chua khoa.
- Bdo cho nha cung cap dé dén sita chita, thay thé néu do van bj hong hodc 8ng dan gas bi hé...

Cau 4. Chi sb octane (octane number) la dai lwgng dédc trung cho yéu té do lwong kha nang chéng kich
né cla mot nhién liéu khi nhién liéu nay béc chay véi khéng khi bén trong xi lanh cla ddng co dét trong.
Né&u chi s& octane clla mdt mau xdng thap, xing s& tw chay ma khéng do bu-gi bat tia Ira dién dét. Diéu
nay |1am cho hiéu sudt déng co gidm va s& hu hao céc chi tiét may.

Ngudi ta quy wdc rang chi s6 octane cla 2,2,4-trimethylpentane 1a 100 va cla heptane 1a 0. Céc
hydrocarbon mach vong va mach phan nhanh co chi sé octane cao hon hydrocarbon mach khong phéan
nhénh. D& xac dinh chi s6 octane clia mét mau xdng, nguwdi ta dung may do chi s6 octane.

a) Chi sé octane cang cao, chat lvgng xang s& nhu thé nao?

b) Trong thuc t&, xang khong chi gdm 2,2,4-trimethylpentane va heptane ma 1a mot hdn hop gom
nhiéu hydrocarbon khac nhau. Gia thi€t mot mau x3ng chi gdbm 8 phan thé tich 2,2,4-trimethylpentane
va 2 phan thé tich heptane thi chi s8 octane clia mau xiang nay la bao nhiéu?

c) Thé nao la xdng RON 92? RON 95? Xang nao c6 chi s6 octane cao hon?

d) Ethanol cé thé& |am ting chi s6 octane cla xang khong? Biét rang chi s6 octane cla ethanol 4 109.

e) Thé nao la xdng E5, E10. Tinh chi s6 octane cla xang E5 va xang E10.

HUGNG DAN

a) Chi sé octane cang cao, dd chju nén trudc khi phat né cda xdng cang I&n nén chat lwgng xang cang tét.
Vi du xang c6 chi s& octane 92 dé bj chdy khi nén hon so véi xdng cé chi s6 octane 95 nén xang cé chi s6
octane 95 gid tri hon xang cé chi s6 octane 92. Tuy nhién phai tuy vao ti s6 nén cla déng co dé chon
xang phu hop. Dong co cd ti s6 nén thap thi khéng can dung xdng cé chi sé octane cao.

b) Vi mau xdng trén chira 80% thé tich la 2,2,4-trimethylpentane nén chi s6 octane clla mau xang |a 80.

c) RON Ia viét tat clia Research Octane Number, tirc chi s& octane nghién ciru. Nhu vay xang RON 92 va
xang RON 95 cé chi s6 octane lan luot 1a 92 va 95. Do d6é xdng RON 95 ¢6 chi sé octane cao hon xang
RON 92.

d) Ethanol c6 chi s6 octane cao hon nhiéu (khodng 109) so vdi xdng. Cac nha may loc dau thuwong pha
ethanol véi xdng dé gilip tang chi s6 octane.

e) Xang E5 chira 5% ethanol va 95% xang RON 92 (theo thé tich).

Trong 100 L xdng E5 c6 95 L xang RON 92 va 5 L ethanol.

, , . 95.92+5.109
Chi s6 octane clia xang E5 la ————=92,85.

100

Xang E10 chira 10% ethanol va 90% xang RON 92 (theo thé tich).
Trong 100 L xang E10 c6 10 L ethanol va 90 L xang RON 92.

, . 90.92+10.109
Chi s6 octane cua xang E10 |a 10 =93,70.
= Nhu vdy ham lvgng ethanol cang cao thi chi s6 octane cia xdng sinh hoc cang lén.
Cau 5. Trong qua trinh khai thidc hodc van chuyén dau mo, doi khi xay ra sy cd tran dau trén bién.

a) Céc su cd tran dau trén bién gay ra tham hoa vé méi trudng nhu thé nao?
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b) D& x{r ly su ¢ tran dau trén bién, ngudi ta thudng lam nhu thé nao? Giai thich Ii do sir dung cac ki
thuat dé.

HUGONG DAN

a) Dau nhe hon nuwdc, khdng tan trong nuwdc, bi loang ra nén che phi bé mat bién lam gidm kha nang
hoa tan cla oxygen trong khdng khi vao trong nudc bién 1am cho céc sinh vat bién bj chét.

b) Dung cac phao dé gom dau, viéc dung vat liéu hap phu dau hién dang nghién ctru trién khai.
- HUt dau vao cac bé chira (1an nwdce bién).
- Chiét tach dé loai bé nuwdc, thu |y dau.
Cau 6. Hay giai thich vi sao:
a) cac bé chira xang thuong dugc quét mot 1dp nhii mau tring bac?
b) khi ti€p xuc lau dai vdi xang s& lam cho da bi phéng rép va gdy dau nhirc?

c) Xang dau nhién liéu cho 6 t6, xe may 1a hon hop cla cac hydrocarbon mach nhanh CsHi, — C11Haa,
trong do cé octane 13 chat c6 kha nang chiju kich né tét. Vi sao ngudi ta khéng dung mot loai
hydrocarbon (vi du octane dé [am xdng ma lai dung hén hop cac hydrocarbon?

HUGONG DAN

a) L&p nhii mau trang bac phan xa tot cdc tia nhiét, cé nghia 1a hap thu céc tia nhiét kém nén han ché
duoc su truyén nhiét tir bén ngoai vao, nhd dé xang d& néng hon, tranh hién twong gay chay né bé.

b) Khi ti€p xuc l1au dai véi xang, dau hoa, ... sé lam cho 1&p dau bao vé da bj tréi di, da khéng con |6p dau
bao vé nén s& bi phong rép va gdy dau nhirc. Vi vay khi ti€p xic véi xang, dau hod, dung méi pha son, ...
can deo gang tay can than.

c) Néu chi dung mo6t loai hydrocarbon thi nhiét lvgng gidi phdng ra sé& khdng du dé khéi déng dong co.
Cho nén viéc lvu trir dé du lvgng xang cho oto, xe may sé khé khdn hon (Binh s& rat to hodc phai la binh
chiu dp suat cao).

Cau 7. Biogas hay khi sinh hoc 1a mét hdn hop khi (chd yéu 1a methane, chi€ém hon 60%) dugc sinh ra tir
qua trinh phan hady ki khi Ga cdc phu phdm néng nghiép ( chat thai cta gia suc, gia cdm, rom, ra,...), rac
thai hitu co,...Mbi m? biogas c6 thé cung cap ndng lvgng twong duong 0,4 kg dau diesel hodc 0,6 kg xang
hodc 0,8 kg than. Cho biét str dung biogas mang lai lgi ich gi?

HUONG DAN
St dung biogas mang lai lgi ich:
- Tranh duwoc mam bénh cho vat nudi.
- Thu duwoc khi gas. Tiét kiém duwoc chi phi hang thang.
- Tan dung dwoc ngudn phan bén.
- Gép phan bdo vé méi trudng.
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Cau 8. [Chuyén Lé Héng Phong-Nam Dinh 2024-2025] Trong cong nghiép, phwong phap diéu ché hidro
tlr metan c6 mot vu diém 1dn 1a gi? Néu hai nguyén nhan dé giai thich tai sao phuong phap nay khéng
duoc dung trong phong thi nghiém. Viét mét phuong trinh phan &ng diéu ché hidro st dung trong
phong thi nghiém.

HUGNG DAN

e Uu diém: C6 loi vé mat kinh té do cac nguyén liéu ban dau ré tién.
e Nguyén nhan phuong phap nay khong duoc dung trong phong thi nghiém:
+ Khéng thuan loi do diéu kién phan (rng phirc tap (can cd nhiét, xuc tac).

+ San pham sinh ra khéng tinh khiét (hiéu suat thap).

e DE diéu ché khi hydrogen trong phong thi nghiém c6 thé sir dung phan (rng cla cac kim loai
trudc hidro nhu Al, Zn, Fe, ... v&i dung dich HCl hoac H,SO4 loang.

Vidu: Zn + H,SO3 —> ZnS04 + H,

Cau 9. Khi thai clia dong co cé thé chira nhitng chat ndo gay 6 nhiém moi trudng? Cé nhitng gidi phap
nao dé han ché& 6 nhiém méi trwong do khi thai ctia dong co?

HUGNG DAN

Khi thai ddong co, ngoai thanh phan 13 carbon dioxide va hoi nudc, con cé thé cé carbon monoxide, céc
oxide cua nitrogen va alkane chua bi chay hét.

Mot s6 bién phap han ché 6 nhiém moi trwong do khi thai clia dong co:

+ Dua chat xuc tac vao dng xa cla dong co. Nhd ¢d chat xic tac, alkane trong khi thai tiép tuc
duogc chuyén hda thanh carbon dioxide va nuwdc, trong khi carbon monoxide va céac oxide cla nitrogen
dugc chuyén hda thanh carbon dioxide va nitrogen.

+ S dung nhién liéu chdy sach: nhién liéu dadm bao nghiém ngat vé chi s6 octane va cethane.

+ St dung nhién liéu sinh hoc nhu xang pha thém ethanol (E5, E10,...), biodiesel. Ethanol vira la
phu gia tang chi s6 octane vira la nhién liéu chdy sach. Biodiesel la methyl ester cta céc acid béo trong
dau m& déng thuc vat phi thwe pham, nhién liéu nay cé chi s6 cethanee cao, khdng chira sulfur va arene.

+ St dung cac phuong tién giao thong tiét kiém nang lwong va chuyén déi sang cdc loai dong co
dién.

Cau 10 [Chuyén Lwong Van Chanh - Phi Yén 2024-2025] Cho biéu d6 thanh phan phan trdm vé thé tich
cac chat (metan, hoi nwdc, oxi, cacbonic, amoniac, hidro sunfua,...) c6 trong khi biogas nhu hinh bén.
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a) Hay chon chat X, Y va cho biét li do cla su lwa chon d6

b) Néu s dung truc tiép biogas lam nhién liéu trong sinh hoat gia dinh thudng nglri thady mui hoi,
chat nao d3 gdy ra mui hdi nay? Dé xuat bién phap hda hoc dé giam thiéu mui héi dé.

HUGONG DAN

a) Vi khi biogas nén CHs chiém thé tich 16n nhét, X 1a methane. Y 1a khi COs.
b) Khi H,S d3 gay ra mui héi nay. C6 thé dan khi biogas di qua bé loc nudc voi trong, s& hap thu khi H,S

giam mui hoi cla khi biogas. H,S + Ca(OH), ——> CaS+2H,0
Dang 5. Cau héi hinh v&, thi nghiém, so’ @6 chuyé&n héa

Cau 1 [Chuyén Lé Hong Phong-Nam Pinh 2024-2025] Bua binh dung hdn hop khi metan va clo mau
vang nhat ra anh sang. Sau mot thoi gian, cho nwéc vao binh Iac nhe rdi thém vao mdt mau gidy quy tim.
Néu hai hién tugng quan sat dwoc va viét phwong trinh hod hoc cda phan &ng d3 xay ra.

HUGNG DAN
Hién twong:
- Mau vang nhat cda khi Cl, bi nhat (mat mau).
- Gidy quy tim sé& hoa dé.

anh sang

Phuong trinh phan &ng: CH, +Cl, ———CH,CI+HCI
CH, + 2Cl, M)CHZCIZ +2HCI
CH, +3Clzﬂ>CH2CI2 +3HCI

CH, + 3Cl, —"=% CH,Cl, + 3HClI

Cau 2 [Chuyén Lwong Van Tuy - Ninh Binh 2024-2025] Tién hanh thi nghiém nhu hinh bén duéi day:

Cho biét hién tuong xay ra & binh dwng dung dich KMnO, du, xac dinh thanh phan ctia hdn hop X va khi
Y. Giai thich bang cac phuong trinh phan rng héa hoc.

HUGONG DAN
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Cac phuong trinh phan &ng: AlsCs + 12HCI ———> 4AICl; + 3CHq4
CaCOs3 + 2HCl ——> CaCl; + CO, + H;0

C3503 + 2HCl ——> CaC|2 + SOz + Hzo

HSn hcjp khi X gESm CH4, COz, SO,
550; + 2KMnQOg4 + 2H,0 ——> K3S04 + 2MnSO4 + 2H,S04

CO, + 2NaOH ——> NayCO0s + H,0
KhiYla CH,

Cau 3 [Chuyén PTNK HCM 2024-2025] Phan (tng oxi hod clia n-butan véi oxi khéng khi & 110°C — 120°C,
ap suat 60 atm, xdc tac cobalt acetate thu dugc chat hitu co A va nwdc. Nhiét phdn metan & 1200°C
trong thoi gian ngan thu dugc chat B va hydrogen. Phan (rng clia B vdi hydrogen, xuc tac Pd/BaSO, chi
(lead) acetate thu dwoc D. Phdn (rng cla A vdi B, xuc tdc kém (zinc) acetate thu duogc E. Cling cé thé
diéu ché E bang phan (ng clia D vdi A c6 mit oxygen, xtc tac Pd. Tl E téng hop duwoc polymer F. Thuy
phan polymer F bang dung dich NaOH thu duoc polymer G va mudi H. Xac dinh cdng thirc ciu tao cla
cac chat trong chudi bién d6i trén.

HUONG DAN
Cac phan &rng hoa hoc xay ra:
5 120 ° x
CH3CH2CH2CH3+ 502 110 -120 °C, 60 atm, coban axetat N 2CH3COOH +H,0
A 13 CH3COOH c6 céng thirc ciu tao:
e
HsC~ “OH
1200 °C
2CH4 lam lanh nhanh C2H2 + 3H2
B la C;H3 c6 cdng thirc ciu tao: CH=CH
C,H, + H, — PY/BISOu/(CH;CO0RPb o

tO
Dla C2H4 co CTCT: CH2=CH2

CH3COOH + CH=CH (CH3C00), Zn

> CH3COOCH=CH;

E |a CH3COOCH=CH, c6 CTCT:
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1
CH3COOH + CH,=CH; + ) 0, —% 5 CH3;COOCH=CH;, + H,0

Téng hop polyme F:

nhiét do, xuc tac
nH,C=CH —QCHZ—QHAF

|
OCOCH; OCOCH;

Thay phan F trong NaOH:

JYCHZ—clef + NaOH — JVCHZ—$H7% + CHCOONa
OCOCH;4 OH
G H

Cau 4 [Chuyén Tran Hung Pao - Binh Thuan 2024-2025] Ton tai & dudi long dat sdu, dau mo khi duoc
khai thac tir mé dau s& ludn kém theo mot lugng 1dn khi thién nhién (khi déng hanh) - ngudn nhién liéu
va nguyén liéu trong cdc nganh cong nghiép hoa dau nhu san xuat phan dam, bt giat, dwoc pham, chat
déo va nhiéu loai hang hda khac. Trong cdng nghiép, nhua poli(vinyl clorua) PVC dugc sdn xuat tir metan
theo so d6 chuyén hda nhu sau:

CHs4 & C3Hz - CoHsCl - PVC

a) Viét cac phuong trinh hoa hoc trong so dd chuyén hoa trén, ghi rd diéu kién (néu co).
b) Bé tong hop 5 tan PVC thi nguoi ta can bao nhiéu m3 khi thién nhién (dkc)? Biét hidu suét cua ca
qua trinh 1a 50% va metan chiém khoang 85% vé thé tich khi thién nhién.
HU'ONG DAN

a) 2CHy —%C_5 C,H, + 3H,

lam lanhnhanh

CoHa + HCI —H%2 5 CH, = CHC
n CHp=CHCl — =2y ‘PCH??H%F
Cl

5.10° 2n.n,,..100% _ 5.10°100%
b) N, = moI:>nCH4 = =2
62,5.n 50% 62,5.n.50%

=V, =24.79.0,32. 10° = 7,9328. 10°(L) = 7932.8 (m’)

=0,32.10°mol

7932,8

Thé tich khi thién nhién can dung la =9332,7 (m’)

Cau 5 [Chuyén Binh Pinh 2024-2025] Trong phong thi nghiém, cho hon hop chat ran gdbm CaC,, AlsCs va
CaCOs tac dung vdi dung dich HCl dw, thu dugc hdn hop khi X gdm 3 khi. DAn X X vao binh A dwng dung
dich nwdc voi trong du, sau phan ng con lai hdn hop khi Y thoat ra. Cho Y vao binh B dwng dung dich
nudc Br, du thu dugc khi Z.

Xac dinh thanh phan cac chat trong X, Y, Z. Cho biét hién tuwong xay ra trong binh A va binh B. Viét
phuwong trinh hda hoc xay ra trong thi nghiém trén.
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HUGNG DAN

Cho hoén hop chat ran gdm CaC,, AlsCs va CaCOs tac dung véi dung dich HCl dw
CaC, + 2HCI ——> CaCl; + C3H»
AlsCs + 12HCI ——> 4AICls + 3CH4

CaC03 + 2HCl —— CaC|2 + COz + Hzo
X g6m Csz, CH4, COz

- Dan X vao binh A dung dung dich nwdc voi trong du: xuat hién két tda trang.

CO, + Ca(OH); ——> CaCO0s + H,0
Y gBm: CyH3, CH4

- Cho Y vao binh B dwng dung dich nudc Br, dw: mau cla dung dich Br, nhat dan.

Csz + ZBrz E— CszBr4
Z 1a CHa.
C. BAI TAP T’ LUYEN

Cau 1 [Chuyén Son La 2022-2023] Alkane |a hydrocarbon no, mach h& c6 cong thirc dang CoHans2 (N 2 1),
trong phan t& chi cé cac lién két don C—Cva C—H.

a) Alkane C4H1o c6 hai dong phan A; va A, trong dé A1 mach thang (mach khéng phan nhéanh), A,
mach nhanh. Viét céng thirc ciu tao cla Ay, A,.

Bac clla mbi nguyén ti carbon trong phan tir alkane 1a s& nguyén tl carbon lién két truc ti€p véi nguyén
tlr carbon d6, duogc ki hiéu béi cac s6 La Ma (I, 11, 111, IV). Vi du, bac cda cdc nguyén tir carbon trong phan
tlr propane:

I Lo 1
Ol Clo=CH;

b) Xac dinh bac cla tirng nguyén tlr carbon trong cac déng phan As, A,.

Mét s6 alkane tham gia phan &rng thé halogen (Cl,, Bry) theo ti I&é mol 1 : 1 (diéu kién anh sdng hoac
nhiét d6) cé thé sinh ra nhiéu sdn pham. Trong d6, sdn pham chinh 13 san pham thé nguyén tl&r hydrogen
& carbon ¢é bac cao hon. Vi du:

Cl-CH>-CH2-CHs + HC1
CHi-CH3-CHs + Cl Ash sing (i limol 1:1) e aa
T gH-CH-CHz +HCl

1

c) Ddng phan Ay, A, tac dung vdi bromine (nhiét d, ti 1&é mol 1 : 1) thu dwoc bao nhiéu san pham hitu
co? Viét cong thirc ciu tao cla cac sdn pham dé. Trong cdc san pham do, san phdm nao 13 san pham
chinh?
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Cau 2 [Chuyén Binh Phwéc 2022-2023] Bac cla carbon 13 s& nguyén tl carbon lién két truc ti€ép vai
nguyén tl& carbon dang xét. Vi du: phan tlr propane c6 céng thirc cdu tao CHs-CH,-CHs cd hai nguyén tir
carbon bac | & hai dau va mdt nguyén tir carbon bac Il & gitra. Hydrocarbon X mach h& trong dé cac
nguyén tir chi lién két véi nhau bang lién két don. Trong phan tir X cé mot nguyén tir carbon bac 1ll, mot
nguyén t&r carbon bac Il va con lai la cac nguyén tl&r carbon bac 1.

a) Xac dinh céng thire cau tao cha X.

b) Tuwong tw nhu khi cho methane (CH4) tac dung vai khi chlorine (c6 mat anh sang), cac nguyén ti
hydrogen trong X c6 thé [an lwot bi thé bdi cdc nguyén tir clo. Khi cho X tdc dung vdi Cl, theo ti 1é mol 1:
1 c6 mat dnh sdng thi thu duwoc nhirng san pham hitu co nao, hay viét cong thirc ciu tao clda san phadm
hitu co do.

Cau 3 [Chuyén Dong Nai 2022-2023] Hydrocarbon Z & thé khi. P&t chdy hoan toan V (lit) Z trong khi oxi
du thu duwoc 4V (lit) khi carbonic va 5V (lit) hoi nuéc. Biét cac khi va hoi déu do cung mét diéu kién nhiét
dd va ap suét.

a) Tim céng thirc phan tlr cla Z.
b) Viét cong thirc ciu tao cd thé cé clha Z.

c) Bac clia nguyén tlr carbon trong phan tir Z dugc tinh bang téng s6 lién két clia né vdi cac nguyén tir
carbon khdc. Xac dinh céng thirc ciu tao dung cla Z, biét trong Z cé 2 loai nguyén t&r C khac bac nhau
voitilélal:1.

d) Tién hanh dan khi Z va khi Cl, vao 8ng nghiém réi dun néng dé xay ra phan &ng thé clo (twong tw
phan (rng cha methane vai khi chlorine: CHgq + Cl;, —> CH3Cl + HCI). Biét ti I& mol phadn rng cha Z va

Cl 1a 1:1. Viét phuong trinh phan &ng xay ra va cho biét phdn &ng trén thu duoc t6i da bao nhiéu dan
xuat hydrocarbon chira mét nguyén t chlorine.

e) Vé mat Ii thuyét ngudi ta thay rang “Nguyén tir hydrogen lién két véi nguyén tir carbon bac cao dé

bi thay thé hon nguyén tlr hydrogen lién két véi nguyén tl&r carbon béc thap”. Tl li thuyét trén hdy xac
dinh sdn pham hiru co chl yéu (san phdm chinh) & cau d.

f) D€ tinh % cac sdn pham thé ngudi ta cd thé st dung céng thirc:

> - n 2 a . I.n.
% San pham thé H cha Cbaci= L .100%
L0y 10y 0y

Trong d6 r; 1a s& lwong nguyén tlr H cung loai gan véi C bac | va n; 1a kha nang phan rng ctia nhitng H dé.
Biét rang trong phan t&ng véi clo khd ndng phan (ng cla nguyén t&r H (n;) gin vdi carbon bac | 1a 1,
carbon bac Il 1a 4,3 va carbon bac Ill [ 7. Tinh % cac sdn pham hitu co tao ra & cau d va kiém chirng lai
san pham chinh & ciu e.

Cau 4. Cracking mét alkane X thu duoc hdn hgp san phdm Y gdm 5 hydrocarbon. Biét My = 36,25 va

hiéu suat cia phan rng cracking 1a 60%, xac dinh cong thirc phan ti cda X.
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Cau 5. Cracking 40 lit butane thu dU’Q’C 56 lit h6n hO'p A gém Hz, CH4, C2H4, C2H6, C3H5, CsHs va mét phén
butane chua bj phan (ng (cac thé tich do & cung diéu kién). Gia s chi c6 cac phan rng tao ra cac san
pham trén, h3y tinh hiéu suat cda phan &ng cracking.

Cau 6. Cracking hoan toan 6,6 gam propane dugc hdn hop X chi chita 2 hydrocarbon. Cho X 16i qua 400
ml dung dich Br, a(M) thi khi di ra khéi binh cé ti kh6i so véi methane bang 1,1875. Tinh a.

Cau 7. Cracking 4,4 gam propane duoc hdn hop gdbm 3 hydrocarbon. Cho X 16i qua dung dich Br, dw, khi
thoat ra sau phan rng cé ti khdi so véi Ha bang 10,8. Tinh hiéu suat cla phan &ng cracking.

Cau 8. Cho ethane di qua chat xuc tac thich hop & nhiét d6 cao thu dwoc hon hop X gdm ethane, etilene,
acetilene va H,. Ti khoi clia X so véi ethane bang 0,4. Cho 0,4 mol X 16i qua dung dich Br; du thi cé bao
nhiéu mol Br, d3 phan (rng?

Cau 9 [HSG 12 Khanh Hda bang B 2009-2010].

a) Tinh ti 1& cdc san pham monochloro héa (tai nhiét d phong) va monobromo héa (tai 127°C)
isobutane. Biét ti 1& kha ndng phan &ng twong ddi cda nguyén tlr H trén carbon bac nhat, bac hai va bac
ba trong phan &ng chloro héa la 1,0 : 3,8 : 5,0 va trong phan (rng bromo hda la 1: 82 : 1600.

b) Dwa vao két qua tinh duoc & ciu (a), cho nhan xét vé cac yéu td anh huwdng dén ham lugng cac san
pham cta phan rng halogen héa alkane.

Cau 10. Khi cho isobutane tac dung véi chlorine & 25°C cé chiéu sang thu dugc hon hop gom 1-clo-2-
methylpropane chiém 64% va 2-chloro-2-methylpropane chiém 36%. Bromo hda trong diéu kién tuong
tw hau nhu chi thu dugc 2-bromo-2-methylpropane ma khéng cé 1-bromo-2-methylpropane dugc tao
ra.

a) Tinh kha ndng phan (ng twong déi clia nguyén tlr H bac | va bac lll trong phan &ng clo héa néi trén.

b) Giai thich sy khac nhau vé ti I& cac san pham déng phan trong mdi trwdng hop va sy khac nhau
trong hai trwvong hop ndi trén.

Cau 11. A, B, C d&u c6 cong thirc phan tlr 1 CsHiz. Khi cho phan tng véi Cl, & 300°C A cho mot dan xuéat
monochloro, B cho ba din xuat monochloro, C cho b&n din xuat monochloro. Viét cong thirc cau tao
cta A, B, C va cdng thirc cau tao cac san pham phan &ng.

Cau 12 [HSG 11 Ha Nam 2020-2021]. M6t loai xang ¢ chira 4 alkane véi thanh phan vé sé mol nhu sau:
10% heptane, 50% octane, 30% nonane va 10% decane. Hay tinh xem mo6t xe may chay 100 km tiéu thuy
hét 2,0 kg loai xang ndi trén thi d3 tiéu thu hét bao nhiéu lit khdng khi, thai ra mdi trudng bao nhiéu lit
khi carbonic va bao nhiéu nhiét lwong, gid thiét rang nhiét dét chay cla 1 mol x3ng |1a 5337,8 kl/mol,
nang luong gidi phdng ra cé 80% chuyén thanh co ndng con 20% thai vao mdi trudng, oxygen chiém
20% thé tich khéng khi, cac thé tich khi do & 27,3°C va 1atm, cdc phan &ng xady ra hoan toan.

Cau 13 [HSG 11 Ha Tinh 2018-2019]. D46t chdy hét m gam mét hydrocarbon X can vira dd 2,688 lit O,
(dktc). D& phan (rng hét vé&i lvgng CO; sinh ra can it nhat 100 ml dung dich NaOH 0,75M.

Cho X tac dung vdi Cl; (anh sang, ty 18 mol 1:1) thu dwoc 4 sdn pham monochloro va phan tram khéi
lvong tuong dng la: A (30%), B (15%), C (33%), D (22%).
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a) Viét cong thirc cau tao va goi tén thay thé A, B, C, D.
b) San phdm nao dé hinh thanh nhat. Vi sao? Viét co ché phan (tng tao sdn pham do.
c) So sanh kha nang thé tuwong doi cia nguyén tlr hydrogen & carbon béc 1, 2, 3 béi chlorine cla X.

Cau 14 [Chuyén Lé Quy Ddén — Khanh Hoa 2024-2025] Methane (CHy4) la chat don gian nhat trong day
cac hydrocarbon mach hé, chi chira lién két don va cé tinh chat hda hoc twong ty nhu nhau goi la alkane.
Cong thirc chung clta alkane la ChHans2 (trong dé n nguyén, n > 1). Phan &ng chdy cla cac alkane véi
oxygen tda nhiéu nhiét nén alkane thudng dugc dung lam nhién liéu nhu xang, dau hda, dén cay, ...

a) Viét phuong trinh phdn (rng dét chay téng quat cta alkane CyHansa.
b) Giai thich tai sao khi thai cla dong co xe mady cil, xe 6t6 cii chay bang x3ng thuong c6 mau den.

c) Dot chdy hoan toan 1 mol alkane CiiHa4 s gidi phdng ra mot lwgng nhiét Q (k) duoc tinh theo
cong thirc: Q = 636,7n + 244,8 (kJ). Khi d6t chdy hoan toan 10 mol hén hop khi "gas" (chira 2 alkane CsHsg
va C4H1o, €6 ti khoi hoi so véi methane bang 3,275), thi tdng nhiét lwong thu duoc 1a bao nhiéu? Biét
hiéu suat thu nhiét 90%.

Cau 15 [Chuyén Lé Khiét (Quang Ngai) 2023-2024] M6t loai khi thién nhién X cé chira cac khi methane
(CHa4), ethane (C2Hs¢), propane (CsHg) va butane (C4H1o) ¢ ti 18 thé tich twong (rng 1a 6: 2: 1: 1. Biét khi d6t
chdy hoan toan 1 mol mdi khi methane, ethane, propane va butane thi téa ra mot lwong nhiét tuong
tng la 890 kJ; 1560 kJ; 2220 kJ va 2878 k). Hdi néu dung 3,36m3 (do & diéu kién tiéu chuan) khi thién
nhién X & trén dé dét chdy hoan toan thi nhiét toa ra ¢ thé dun duoc téi da bao nhiéu lit nwdce tir 30°C
|én dén 80°C? Biét lwvgng nhiét that thoat 1a 28%; khéi lwvgng riéng va nhiét dung riéng cta nudc lan luot
1a 1,0 g/ml va 4,184 J/g.d6; nhiét thu vao ciia mot chat cé khéi lwgng m, nhiét dung riéng C dé tang nhiét
do (°C) tir ¢/ dén ;) laQ=mC(¢; - t).

Cau 16 [Chuyén Quang Nam 2023-2024] Hon hop X gdbm CHa va CaHes. D6t chdy 4,48 lit (dktc) hon hop X
vai lvgng du khi oxi réi hdp thu toan bd san pham chdy vao 5,2 lit dung dich Ca(OH), 0,05M, tao thanh
24 gam két tha. Tinh phan trdm thé tich ciia CH4 trong X. Cho cdc phan rng xay ra hoan toan.

Cau 17 [Chuyén PTNK TPHCM 2023-2024] Khi ty nhién di tir nguén da phién ch( yéu methane (CHa),
dugc coi nhw ngudn nhién liéu sach va hiéu quad hon so vdi hydrocarbon tir ddu mé (tiéu biéu 1a xang
dau, octane CgHig) hodc than da (gia thiét than da chi chira carbon).

(a) Viét cac phuong trinh phan (rng chdy cha methane, octane hodc than da trong lvong du khéng khi.

(b) Tinh thé tich khi CO, tao thanh (dktc) khi d6t chdy 1 kg methane, 1 kg octane, 1 kg than da. Tinh
thanh phan phan trdm vé khoi lwgng cha carbon trong methane va octane. So sanh va nhan xét.

(c) So sanh thé tich khi CO, tao thanh (chi lap luan chir khéng can tinh thé tich khi CO,) khi d6t chédy 1
kg dau kerosen (hon hgp tir CigH2z - CisHsa), 1 kg dau diesen (hon hop tir C1oHas - CaoHaz) s0 Vi d6t chdy
cling 1 kg tirng chat methane, octan va than da. Giai thich.

(d) Tinh lwvgng nhiét téa ra khi dét chdy 1 kg methane, 1 kg octane, hoac 1 kg than d4. Nhan xét. Cho
biét khi d6t chdy 1 mol methane, octane va carbon tao thanh lwvgng nhiét twong &ng |1a 890,3; 5470,6 va
393,5 kJ.
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Cau 18 [Chuyén Lang So'n 2023-2024]

a) D& nang nhiét d6 cta 1 gam nwdc I1én 1°C can cung cdp nhiét lwvong la 4,18 J. Tinh nhiét lwong can
cung cap dd dé lam néng 1 lit nudc (khéi lwong riéng D-1 g/cm3) tir 30 °C 1én 100°C.

b) Bép biogas dwoc st dung réng rai trong cac hd chan nudi. Loai bép nay tan dung qua trinh phan
hay cla cac chat thai chan nubi sinh ra khi (chd yéu |a methane) dung lam nhién liéu d6t, qua dé giup
giam chi phi nang lugng va bao vé moi truvdng. Khi 1 mol methane chdy hoan toan sé& tda ra lwgng nhiét
la 890 KJ. Viét phuong trinh hod hoc xay ra va tinh thé tich khi methane (dktc) can dét chdy dé cung cap
dd nhiét lwong dun séi 1 lit nuwdc & trén, gia thiét hiéu suat sir dung nhiét dat 60%.

Cau 19 [Chuyén Quang Binh 2023-2024] Binh "gas" loai 12 can st dung trong gia dinh ban Nam c6 chira
12 kg khi hda 1dng (LPG) gobm propane (CsHs) va butane (CsH1g) v&i ti I& mol twong &ng la 2: 3. Khi dugc
dét chdy hoan toan, 1 mol propane tda ra lwgng nhiét 1a 2220 kJ va 1 mol butane téa ra lvgng nhiét Ia
2850 kJ. Hiéu suat str dung nhiét 1a 70%. Em hay cho biét, trong 1 ndm ( 365 ngay), gia dinh ban Nam d3
tiéu t6n bao nhiéu tién dé& mua "gas" st dung, biét gid 1 binh "gas" ma gia dinh ban Nam d3 mua 13
350000 ddng.

Cau 20 [Chuyén Ha Tinh 2023-2024] Binh “gas” loai 13 kg si* dung trong mdi gia dinh cé chira 13 kg khi
héa 16ng (LPG) gbm propane va butane vdi ti 1é mol twong &ng |a 1:2. Biét khi dét chdy hoan toan 1 mol
propane tda ra lvgng nhiét 13 2220 kJ va 1 mol butane tda ra lwgng nhiét 1a 2874 kJ. Trung binh moi
ngay, mot gia dinh can dét gas dé cung cap 9711 kJ nhiét (cé 22% nhiét dét chay bj that thoat ra moi
trudng). Sau bao nhiéu ngay mét gia dinh sé st dung hét binh gas 13 kg?

Cau 21 [Chuyén Lé Héng Phong-Nam Dinh 2024-2025] C4 methane va hydrogen khi chdy déu tda nhiét
manh: 1mol methane tao ra 804kJ va 1mol hydrogen tao ra 242kJ . Hé s6 trit nhiét cta nhién liéu I3
lwong nhiét sinh ra khi d6t chay hoan toan 1 gam nhién liéu dé. Bang tinh toan, hdy cho biét methane
hay hydrogen cé hé s6 trit nhiét I&n hon?

Cau 22 [Chuyén Lé Quy Pon - Ninh Thudn 2024-2025] Binh “ga” loai 12 can s dung trong ho gia dinh X
c6 chira 12 kg khi hda 1dng (LPG) gébm propane (CsHs) va butane (CsH1o) Vi ti [& mol twong ing la 2 : 3.
Khi d6t chdy hoan toan 1 mol propane téa ra lvgng nhiét 1a 2220 kJ va 1 mol butane tda ra lvgng nhiét
la 2850 klJ.

a) Tinh s6 mol propane, s6 mol butane va nhiét lugng toa ra khi dot chay hoan toan 12 kg “ga” trén.

b) Trong binh nhiét luong tiéu thu tir dot khi “ga” cta ho gia dinh X 1a 10000 kJ/ngdy va hiéu suit sir
dung nhiét 1a 75,6%. Sau bao nhiéu ngay, ho gia dinh X sir dung hét binh “ga” trén?
Cau 23 [Chuyén LAm Ddng 2024-2025] Cho so d6 chuyén héa:

CHy; ——> CH, ——> CH3Cl ———> PVC.

Dé tong hop 3750 kg PVC theo so d6 trén thi cadn V (m3) khi thién nhién (dkc). Tinh gia tri cha V. Biét
thé tich CH4 chiém 75% thé tich khi thién nhién va hiéu suat cta ca qua trinh 13 80%.

Cau 24 [Chuyén Binh Phuéc 2024-2025] Khi thay thé hoan toan 4 nguyén tlr hydrogen trong phéan tr
methane bang cac nguyén tr cla hai nguyén t6 A, B (déu thudc cac nguyén t6 hda tri I) tao thanh 5 hop
chat hitu co X1, Xz, X3, Xa, Xs v3i phan t& khdi tang dan theo day d3 cho. Trong d6, phan tir khdi cla X,
Xslan luvot bang 88 va 154 (amu).
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a) Xac dinh céng thirc phan tlr ndm hop chat trén va dé xuat mét phan &ng hda hoc tao ra chat Xs.

b) Hop chat Xs khi khuéch tan [én tang cao cla khi quyén, sé gay ra hién twong pha hly ting ozone
(0s3). V&i gia thiét cir trung binh mét phan t&r X3 sau mét loat qua trinh bién déi s& pha hly 1000 phan ti
ozone. Tinh s8 phan t& ozone bj phd hly gy ra bdi 0,363 gam hop chat Xs.

Cau 25 [Chuyén Bién Hoa - Péng Nai 2024-2025]

a) Nhiét tao thanh hay sinh nhiét (Qy) ctia cac chat cé thé dugc wéc tinh bang phwong phép tinh gan
dung “sy dong gép nhém”.

Vi du: Xét phan tl propane: CH; — CH, — CHs. Phan tl&r nay chira hai nhém: CH; va CH,. Dong gdp nang
lwgng cla mbi nhém 13 48,5 kl/mol d&i véi CHs va 25,5 kl/mol d&i véi CH..

VAy: Qs(CH3CH,CHs) = 48,5.2 + 25,5.1 = 122,5 kl/mol.

Cho biét thém nhiét tao thanh cua isobutane bang 154,7 kJ/mol. S& dung phwong phap déng gép nhém,
hay wdc tinh nhiét tao thanh cua:

a.l. pentane

a.2. 2,4-dimethylpentane

CHs—‘CH—CH3 CH,-CH,-CH,-CH, -CH, CHS—‘CH—CHZ—‘CH—CH3
CH, CH, CH,
isobutane 2,4-dimethylpentane

n-pentane

b) Nhiét dét chdy hay thiéu nhiét (Qc) cia moét chat la lwong nhiét (kJ/mol) toéa ra khi dét chdy hoan
toan moét mol chat dé bang khi oxygen.

Nhiét d6t chdy cta cac hop chat kiéu CHs- (CH2)m-CHs, cé thé dwoc mé ta bdi phuong trinh dang:
Q. (kJ/mol) = A + m.B, trong d6 A va B 1a c4c hang so.

Cho biét cdc gid tri nhiét dot chay cla Qc(propane) = 2200 kJ/mol va Qgpentane) = 3600 ki/mol. H3y xac dinh
cac hang s6 A, B trong phuong trinh trén.

c) Phdn (rng d6t chay hoan toan hén hop etane (C;Hg) va propane véi téng thé tich 6,1975 lit (dkc)
trong lwvgng du khi oxygen giai phéng 445 kJ & dang nhiét. Viét phuong trinh cdc phan &ng dét chay
ethane, propane va tinh ham lwgng propane trong hdn hop ban dau.

Cau 26 [Chuyén Ba Ria Viing Tau 2024-2025] Cho khi ethane (CyHs) di qua xuc tac & nhiét d6 cao thu
duwoc hdn hop khi X gdm 4 khi ethylene, acetylene, hydrogen, ethane. Ti kh6i cla X so véi khi CH4 12 0,75.
Néu cho 14,874 lit khi X (dkc) qua dung dich bromine du' cé m gam bromine tham gia phan &ng.

a) Viét cac phuong trinh hoa hoc va tinh m.
b) Dan 14,874 lit khi X (dkc) qua dung dich AgNO3/NH; du thu duoc 36 gam két tia vang nhat. Tinh
thanh phan phéan trim theo thé tich mdi khi trong hén hop X.
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¢) Bét chay hoan toan 7,437 lit X (dkc), dan toan b san pham chay vao binh dung dung dich Ca(OH),
du thi khdi lugng dung dich ting hay giam bao nhiéu gam so véi ban dau?
CHUYEN PE: ALUMINIUM (NHOM )

PHAN A: LI THUYET
I. ALUMINIUM

- Aluminium (Al) ¢ 6 s6 13, thudc nhom IITA, chu ki 3 ctia bang tuan hoan.
- Cau hinh electron nguyén tir : 1522s2p®3s23p’ ; viét gon 1a (Ne)3s23p'.

- Aluminium la kim loai mau tréng bac, nong chay ¢ 660°C, kha mém, d& kéo soi, d& dat
mong. C6 thé dat duoc nhing 14 aluminium méng 0,01 mm dung lam gidy goi keo, goi
thudc 14,...

- Aluminium 1a kim loai nhe (D = 2,7 g/cm?), dan dién tot (gap 3 lan sat, bang 2/3 1an dong)
va dan nhiét t6t (gip 3 lan sat).

Aluminium 1a kim loai ¢6 tinh khir manh, chi sau kim loai kiém va kiém tho, nén dé& bi oxi
ho4 thanh ion duong.
Al —— Al +3e
3.1. Tac dung véi phi kim

Cl, )}
Bot aluminium (Al) ty boc chdy khi | Khi dot, bot aluminium (Al) chdy trong khong
tiép xuc voi cac halogen khi v&i1 ngon Itra sdng choi, tod nhiéu nhiét
2Al1 +3Cl, —> 2AICI, 4Al +30, —% 2A1,0,
4.2. Tac dung vai axit
HCI va H,SO4 lodang HNO; va H,SO4 dac

Aluminium (Al) khir dé& dang ion H* Trong cac phan Gng nay, Al kh N** hogc S*
trong dung dich HCl va H>SO4 loang | xudng s6 oxi hod thap hon.

thanh khi Ha. Al +4HNO, ——> AI(NO,), + NO + 2H,0

2Al+ 6HCL — 2AIC, + 3H, 2A1 + 6H,80,m, —> AL(SO,), +3S0, + 6H,0
Aluminium (Al) bi thu dong v6i cac dung dich
axit HNOs va H,SOg4 dac, ngp(f)i. Vi vay, c6 the
dung thung aluminium (Al) dé chuyén chd nhiing
axit dac va nguoi noi trén.

3. Tac dung véi kim loai
O nhiét d6 cao, Al khir duoc nhiéu ion kim loai trong oxit. Thi du phan Ung gilta bt
aluminium (Al) va oxit sat:

2Al + Fe,0, —— 2Fe + AL,O,
Phan Gng trén goi 1 phan tng nhiét aluminium (Al), nhiét toa ra I6n 1am sit néng chay
nén duoc ding dé diéu ché mot luong nho sat nong chay khi han duong ray.
4. Tac dung véi nude
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- Aluminium (Al) khong tic dung véi nudc, du & nhiét d6 cao 1a vi trén bé mit cua
aluminium (Al) dugc phu kin mot 16p AL O3 rat mong, bén va min, khong cho nudc va khi
thim qua.
- Néu phé bo 16p oxit d6 (hodc tao thanh hon héng Al — Hg), thi aluminium (Al) s& tac
dung véi nudc ¢ nhiét do thuong.
2Al + 6H,0 — 2AI(OH), +3H, T (1)

5. Tac dung véi dung dich kiém
ALO; 1a oxit ludng tinh nén 16p mang mong Al,Os trén bé mat aluminium (Al) tic dung
v6i dung dich kiém tao ra mudi tan. Khi khong con mang oxit bao vé, aluminium (Al) s&
tac dung voi nude tao ra AI(OH); va giai phong khi Ho; AI(OH); 1a hidroxit ludng tinh nén
tac dung tiép voi dung dich kiém.

AI(OH), + NaOH ——> NaAlO, + H,0 (2)!
Phan rng xdy ra theo (1) va (2). Cong (1) va (2) ta c6 phuong trinh hoé hoc sau:

2Al + 2NaOH + 2H,0 ——> 2NaAlO;, + 3H,T

1. Ung dung

* Aluminium (Al) va hop kim cta aluminium (Al) ¢6 uu diém 1a nhe, bén d6i véi khong
khi va nudc nén duge dung lam véat li¢u ché tao may bay, 0 t0, tén Itra, tau vii truy.

* Aluminium (Al) va hop kim cta aluminium (Al) c6 mau tring bac, dep nén duoc diung
trong xy dung nha clra va trang tri noi that.

* Aluminium (Al) nhe, dan dién tét nén dugce dung lam day dan dién thay cho dong. Do
dan nhiét tot, it bi gi va khong doc nén aluminium (Al) dugc dung 1am dung cu nha bép.

* Bot aluminium (Al) tron véi bot oxit sat (goi 1a hdn hop tecmit) dé thuc hién phan tng
nhiét nhom dung han duong ray.

2. Trang thai tu nhién

- Aluminium (Al) 1a kim loai hoat dong manh nén trong tu nhién chi ton tai & dang hop
chat.

- Aluminium (Al) 1a nguyén t6 ding hang thir ba sau oxi va silic vé do pho bién trong vo
Trai Dat. Hop chat cua aluminium (Al) c¢6 mit khip noi, nhu co trong dat sét
(A1203.2Si02.2H20), mica (KzO.Ale3.6SiOz), bauxite (A1203.1’1H20),
cryolite(3NaF.AlF3),...

3. Diéu ché

a. Nguyén liéu

Nguyén liéu dé san xuat Aluminium (Al) 1a quing bauxite Al,Os.nH,O.

b. Phuong phap

Dién phan Aluminium (Al) oxit nong chay.

c. Vai tro cua cryolite

- Nhiét d6 nong chay cta AlO; rat cao (2050°C), vi vay phai hoa tan ALOs trong cryolite
néng chay dé ha nhiét do néng chay cua hdn hop xudng 900°C.

- Viéc lam nay vura tiét kiém duoc nang luong vira tao dugc chét 16ng cé tinh dan dién tbt
hon Al,O3 nong chay.
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- Mt khac, hdn hop nay c¢6 khdi luong riéng nho hon aluminium (Al), ndi 1én trén va bao
v¢ aluminium (Al) ndng chay khong bi oxi hoa béi O trong khong khi.

d. Qua trinh dién phan

Catot

Anot

Cuc am (catot) cua thung di¢n phan

la mot tam than chi nguyén
dugc bd tri & day thing.
Al +3e —— Al

chét | 16n. 20° —— 0, +4e

dién cuc duong.

Cuc duong (anot) ciing 14 nhitng khéi than chi

Khi Oz ¢ nhiét d6 cao d6t chay C thanh khi CO
va CO». Vi vdy, sau mot thoi gian phai thay thé

II. MOT SO HQP CHAT QUAN TRONG CUA ALUMINIUM (AL)

1. Aluminium oxide

2. Aluminium hydroxide

3. Aluminium
sulfate

TINH CHAT VAT Li

- Aluminium oxide (ALO3) 1a
chat ran, mau tring, khong tan
trong nudc va khong tic dung
vol nude, nong chdy & trén
2050°C.

- Aluminium hydroxide
(AI(OH)s) 14 chat ran, mau tring,
két tha ¢ dang keo.

- Mudi Aluminium
sulfate khan tan
trong nudc
nhiét lam dung
dich néng 1é€n do bi
hydrat hoa.

toa

TINH CHAT HOA HQC

- Tinh luong tinh
ALO, +6H" ——> 2AI* +3H,0

ALO,+20H —AlO; +2H,0

- Tinh luong tinh
Al(OH), + 3H" —— Al +3H,0

AI(OH), + OH  —— AlO; +2H,0

PIEU CHE

2AI(OH), —"— A1,0, +3H,0

AI** +3H,0+3NH, — AI(OH),  +NH

UNG DUNG

- Dang oxit ngdm nudc 1a thanh
phan chu yéu cia quing
bauxite (Al,03.2H,0) dung dé
san xuat aluminium (Al).

- Dang oxit khan, cé cdu tao
tinh thé 1a da quy.

- ALO; ding dé ché xuc tac
trong cong nghiép tong hop
hiru co.

KAI(SO4)2.12H20
(phén chua) dugc
dung trong nganh

thuéc da, cong
nghiép gidy, chat
cAm mau trong
nganh nhudém vai,
chat lam trong
nudc,...

4. Nhén biét ion AP+

Cho tir tir dung dich NaOH du vao dung dich, néu thiy c6 két tia keo xuét hién rdi tan
trong NaOH du thi ching t6 ¢6 ion A",

Al +30H" —— AI(OH),
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Al(OH), + OH" —— AIO, +2H,0

PHAN B: BAI TAP PUQC PHAN DANG
DANG 1: VIET CAC PHUONG TRINH HOA HQC
- Phuong phép: + HS nam dugc tinh chat héa hoc cia Al va hop chat dé hoan thanh cac phuong
trinh phan tng theo dit kién dé bai
Vi DU MINH HOA :
VD1: Giai thich vi sao vat dung bang Aluminium (Al) thuong dung dé dung dung dich trung
tinh, nuéc nhung khong nén dung dé dung dung dich axit (vi du dung dich HCI) hoic kiém (vi
du dung dich Ca(OH)). Viét phuong trinh phan tng héa hoc minh hoa.
Huéng din giai
Vi bén ngoai cac vat dung bang Aluminium (Al) c6 mot 16p mang oxit Al,Os. Lép mang nay tuy
mong nhung rat bén, cé tac dung ngin cach Aluminium (Al) kim loai khoi méi trudng bén ngoai,
lam cho cic vat dung bang Aluminium (Al) bén trong khong khi va cac méi truong trung tinh.
Lép mang AlO; ctia vat dung bang Aluminium (Al) bi hoa tan trong méi trudng axit hodc kiém,
gdy dn mon vat dung dé, dong thoi 1am dung dich axit hodc kiém bi nhiém tap chat.

VD 2: Cho BaO vao dung dich H>SO4, thu dugc két tha A va dung dich B. Thém mot luong du
bot Al vao dung dich B, thu dugc dung dich C va khi H> bay ra. Thém dung dich Na,COs3 vao
dung dich C théy tach ra két tia D. Xac dinh A, B, C, D va viét phuong trinh héa hoc cia céc
phén rng x4y ra.
Huéng din giai

Cho BaO vao dung dich H>SO4:

BaO + H>SO4 — BaSO4] + H2O
Két tia A: BaSOq4
C6 2 truong hop xay ra:
Truwong hop 1: BaO hét, dung dich HSO4 con du = dung dich B 1a H>SO4 du

Al + H>SO4 — Alx(SO4)s; + 3Hz
Dung dich C: Alx(SOs)3

Alx(SOs4)3 + 3NaxCO3 + 3H,0 — 2A1(OH)3| + 3NaxSO4 + 3CO»
Két tua D: AI(OH);
Trwong hop 2: Dung dich HxSO4 hét, BaO tiép tuc phan tmg voi nudc tao dung dich Ba(OH),
= dung dich B la Ba(OH),

BaO + H,O — Ba(OH):

2A1+ Ba(OH), + 2H,0O — Ba(AlO»): + 3H»
Dung dich C: Ba(AlO»):

Ba(AlO,)> + NaxCO3 — BaCOs3| + 2NaAlO»
Két tia D: BaCO;

BAI TAP GIAI CHI TIET
Céu 1: Cho cac chat ALOs, Al(NO3)s, NaAlOz, Alx(SOa4)3, AI(OH)s, AICL;, Al. Hay luya chon
chat thich hop sap xép thanh mot ddy chuyén hod va viét phuong trinh phan tng minh hoa (ghi o
diéu kién néu co). 3
Hudng dan giai
Al =  ALOs; = NaAlO; = Al(OH); 2> Al(SO4);—> AIClz; —» AI(NOs)s
1. 4A1 +30; —> 2 ALOs
2. Al,O3 +2NaOH —— NaAlO:2 + H20
3. NaAlO; + 2H>0 + CO2, —— AIl(OH); + NaHCOs3
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4. 2A1(OH)3 + 3 H2SO4 ——  Alx(SO4)3 + 6H20
3. Alx(SOs4)3 + 3 BaCl, —— 2 AICI3 + 3BaSOq4
6. AlCI3 + 3 Ag NO; —— AI(NOs); + 3AgCl
Céu 2: Hon hop A gém K»O va AlOs. Cho A vao nude, két thuc phan tng thu dugc dung dich
B. Cho tir tir CO; vao dung dich B cho dén du, thu duoc két tia D. Nung D trong khong khi ta
duogc chat rin E. Viét cac phuong trinh phan Gng xay ra.

Huéng din giai

- Hon hop A (K0 va AlO3) vao nuée
K>O + H,O —— 2KOH
2KOH + Al,O03—— 2KAIO> + H,O
- Dd B: Chita KA1O,, c6 thé c6 KOH du.
- Cho tur tr CO; vao ddB
CO; + 2KOH —— K2CO3 + H,O
CO;z + KAIOz + 2H,O —— Al(OH)3 + KHCO;
CO2 + K2CO3 + H2 O —— 2KHCO:s
- Két tua D: AI(OH)s.
- Nung D trong khong khi
2A1(OH);—“—> ALO; + 2H,0
Rén E: Al,Os
Cau 3: Cho kim loai natri vao dung dich chira hai mudi Alx(SO4); va CuSOy thi thu dugc khi A,
dung dich B (chira hai mubi cta natri) va két tia C. Nung két tia C dugc chét rin D. Cho hidro
du di qua D nung ndng duoc chit ran E. Hoa tan E vao dung dich HC1 du thiy E tan mét phan.
Giai thich va viét phuong trinh hod hoc cac phan tng xay ra.
Huoéng dén giai
. Phan tng: 2Na + 2H,O — 2NaOH + H;
= Khi A 1a Ha.
- Dung dich B chita hai mudi ciia natri 1a: Na»SO4 va NaAlO,. Chét ran E chi tan mot phan trong
HCl nén C chtra: Cu(OH). va Al(OH);
- Phan tng: 2NaOH + CuSO4 — Cu(OH)> + NaxSO4
6NaOH + Alx(SO4); — 2AI(OH); + 3NaxSOq4
NaOH + AI(OH); — NaAlO> + 2H»0O
Cu(OH); —— CuO + H;O
2A1(OH); —— ALO; + 3H.O
H, + CuO —— Cu + H,0
H> + ALO; —*— khong xay ra
= E chua: Cu va Al,Os.
ALO; + 6HCI - AICl; + 3H,O
Cau 4: Nhiét phan hoan toan hdn hgp BaCOs3, MgCOs, Al,O; dugc chat ran A va khi D. Hoa tan
chét rin A trong nudc du, thu dugc dung dich B va két taa C. Syc khi D (du) vao dung dich B
théy xudt hién két tia. Hoa tan C trong dung dich NaOH du théy tan mot phén. Xac dinh A, B, C,
D. Viét cac phuong trinh phan tng xay ra.
Huéng din giai
- Nhiét phan hon hop:
BaCO; —~— BaO + CO;
MgCO; —“— MgO + CO,
ALO; — khéng
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BaO
—> Chét ran 4{MgO Khi D: CO..
ALO,
- Hoa tan A vao H»O du:
BaO + H,O — Ba(OH);
MgO + H,O — khong
Al,0O3 + Ba(OH), — Ba(AlO»), + H2O
MgO

— d*B: Ba(A410,), Két tia c{
£ du

- Khi cho dung dich B tac dung véi CO> du:
Ba(AlO,): + 2CO;z + 4H,0 — 2AI(OH)34 + Ba(HCOs):
- Hoa tan C vao dung dich NaOH du:
MgO + NaOH — khong
AlO3 + 2NaOH — 2NaAlO; + H>O
(Vi két tiia C cho vao dung dich NaOH du ¢ tan mot phan ching t6 C ¢6 ALOs du; phan khong
tan 1a MgO).
Cau 5: Hon hop X gom céc oxit: BaO, CuO, Fe;0s, ALOs ¢6 ciing s mol. Dan mét ludng khi CO dur
qua hdon hop X nung néng dén khi phan ting xay ra hoan toan, thu duoc hon hop khi A va hén hop ran
B. Cho B vao nuéc du thu duge dung dich C va hén hop ran D. Cho D tac dung véi HoSOs dic nong
du, thu dugc dung dich E va khi SO, duy nhat. Suc khi A vao dung dich C duoc dung dich G va két tua
H. Xac dinh thanh phﬁn cia A, B, C, D, E, G, H va viét cac phuong trinh hoé hoc xay ra.
Huéng din giai

-Dan CO qua hdn hop X nung néng:

CO + Cu0O 5 Cu + CO;

3CO + FerO3—5> 2Fe + 3CO»
= Khi A gdbm CO du va CO; chat rin B gom BaO, Al,Os, Fe va Cu
-Hoa tan B vao H>O:

BaO + HO —— Ba(OH)

Ba(OH), + ALO3;—— Ba(AlO,); + H.O
Vi cic chét c6 cing s6 mol = Al,Os phan tng vira dit voi Ba(OH),
= Dung dich C chi chita Ba(AlO,); chat rin D gém Fe va Cu
— D tac dung véi HoSO4 déc, nong du:

2Fe + 6H2S044;c——>Fex(S04); + 3502 + 6H,0

Cu + 2H2SO443c ——> CuSO4 + SO» + 2H,0O
= Dung dich E gdm Fex(SO4);, CuSO4 va HSO4 dur
— Suc khi A vao dung dich C:

2CO; + 4H>O + Ba(AlOz),—— Ba(HCOs3), + 2AI(OH);

= Dung dich G 1a Ba(HCO3),; két tia H 1a AI(OH);
PTHH: Al,Os3 + 6HCl = 2AICl; + 3H,O

AlO3 + Ca(OH), Ca(AlOz)+ 3H20
Cau 6: Cho hon hop ALO;, Cu, Fe2O;3 vao dung dich H,SO, loang du thu dugc dung dich X va
chit rin Y.Cho tir tir NaOH t6i du vao dung dich X thu dwoc dung dich Z va két tuia M. Nung két
tia M ngoai khong khi dén khoi luong khong doi thu duge chat ran N. Cho khi CO du di qua N
nung néng thu dugc chét rin P.
a. Xac dinh thanh phén cac chét co trong X, Y, Z, M, N, P. Biét cac phan ung déu xdy ra hoan
toan.
b.Viét cac phuong trinh héa hoc xay ra.
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Huoéng dén giai
a. Cho hon hop Al>O3, Cu, Fe>O3 vao dung dich H.SO,4 loang du thu dugc dung dich X gém:
Alz(SO4)3, FeSO4, CuSOq4
+ Chatrin Y: Cu
- Cho tur tir NaOH té1 du vao dung dich X thu dugc dung dich Z gém: NaAlO;, Na;SOq4
+ Két tha M: Fe(OH),, Cu(OH):
+ Nung két tia M ngoai khong khi dén khéi lwong khong d6i thu dugc chit rin N 1a: Fe 03,
CuO
+ Cho khi CO du di qua N nung néng thu dugc chét ran P 1a: Fe,Cu
b. PTHH
- V61 dd HaSOq
Al,O3; + 3H2SO4 — Alx(SO4)3 +3H20
Fe2O3 + 3H2SO4 — Fex(SO4)s + 3H20
Cu + Fex(S04)3 — 2FeSO4 + CuSO4
-Véi dd NaOH:
CuSO4 + 2NaOH — Cu(OH); + NaxSOg4
FeSOs + 2NaOH — Fe(OH): + NaxSO4
Al(SO4); + 6 NaOH — 2AI(OH)3 + 3NaxSO4
AI(OH); + NaOH — NaAlO: + 2H>O
-Nung két ta M:
Cu(OH), — CuO + H;0
4Fe(OH), + O, — 2Fex0O3 +4H,0
-Khi CO khu:
CuO +CO—> Cu+CO;
Fe;03 + CO —Y— Fe + CO
Cau 7: Dan ludng khi oxi qua binh A chtra lugng du than nung do, thu dugc mot chat khi X. Dan
khi X vao binh B chira hon hop hai oxit Al,O3 va Fe;O3 nung noéng & nhi¢t do thich hop, thu dugc
mot chat khi Y va hdn hop chét ran Z. Dan khi Y vao binh C dung dung dich Ba(OH), du thi thdy
xuét hién két tua tréng. Cho chét rin Z vao binh dung dung dich H>SO4 ( loang, du) thi thu dugc
dung dich T va khéng thiy c6 bot khi thoat ra. Biét rang dung dich T khong hoa tan dugc kim
loai Fe.
Xac dinh thanh phan céc chét trong X, Y, Z, T va viét cic phuong trinh héa hoc xay ra.
Huoéng dén giai

C+0,—%>CO0,
Khi X 1a CO
Khi cho CO qua Al>O3 va Fe;Os3 chi c6 Fe2O3 bi CO khtr
Do dung dich T khong hoa tan duoc kim loai Fe nén T khong c6 mudi Fe(I1I), nén ran Z khong
co Fe 0s.
Do rin Z phan tng H2SO4 khong thay khi thoat ra nén ran Z khong c6 Fe
Vay ran Z c6 ALO; va FeO.
Fe,0, + CO—2->2Fe0+CO,

Khi Y 1a CO;
Hbn hop rin Z: FeO, Al,Os.
Khi Y + Ba(OH), du chi tao ra mubi trung hoa
CO; + Ba(OH), — BaCOs|tring + H,0
Cho hdn hop Z vao H2SO4 lodng PU
ALlO3 + 3H2S04 — Al(SO4)3 + 3H20
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FeO + H2SO4 — FeSO4 + H,O
Vay dung dich T c6 Alx(SO4)3 , FeSO4
Cau 8: Cho hdn hop A gém Al, BaO va NaxCOs ( ¢6 cuing s6 mol) vao nude du, thu dugce dung
dich X va chat két tia Y. Xac dinh thanh phan chat tan trong dung dich X
Huoéng dén giai
Hon hop A gdm Al, BaO va Na,COs ( ¢6 ciing s6 mol) vao nude du xay ra cac phan tng sau:
BaO + H,O — Ba(OH), (1)
1 (mol) — 1 (mol)
Ba(OH): + NaxCO3 — BaCOs| + 2NaOH (2)
I (mol) 1 (mol) — 2 (mol)
Al + NaOH + H>O — NaAlO: + 3/2H2t (3)
1 (mol) — 1 (mol) — 1 (mol)
Gia st s6 mol cua Al, BaO va NaxCO; 1a 1 (mol)
Pit s6 mol cac chat tham gia phan tmg vao phuong trinh (1), (2), (3)
=> dd X gom: NaAlOa: 1 (mol) va NaOH du : 1 (mol)
Két thia Y 1a: BaCOs3
Cau 9: Viét phuong trinh hoa hoc cua phan Gng xdy ra khi cho K dén du vao dung dich
Al(SO4)s.
Huéng din giai
2K+ 2H, O — 2KOH + H»
6KOH + Alx(SO4); — 2AI1(OH)s + 3K3SO4
AI(OH); + KOH — KAIO; +2H>O

Céu 10: Cho hdn hop A gdm Mg, Fe,0; va A1,05 tac dung véi luong du dung dich CuSOs, dén
khi phan tmg xay ra hoan toan thi thu dugc dung dich B va chét ran C. Cho toan bo C tac dung véi
luong du dung dich HCI thi thu dugc dung dich D va phan khong tan E. Hoa tan hoan toan E
bang dung dich H»SO4 dic thi thu dugc khi F. Hap thy hoan toan khi F vao dung dich Ba(OH), thi
thu duoc két tia G va dung dich H. Cho luong du dung dich KOH vao dung dich H thi lai thay
xudt hién két tia G. Cho tir tir dén du dung dich NaOH vao dung dich D thi thu duoc dung dich T
va két tua Q. Xac dinh thanh phﬁn cia B, C,D, E, F, G, H, T, Q va viét cac phuong trinh hoa hoc
ctia phan tng x4y ra.
Huéng din giai

MeSO
ddB:| S
Cu S04du
Mg eCl, {ddT{ a
Fe O ﬂ_) Cu ddD . AZCI3 NaOH NaAlOz
Alz 3 HCl : HCldu CM(OH)2
b i Fr cuch = Fecom),
ALO,
E:C”&F:SOZM GZBaS()3
H : Ba(HSO,),

PTHH: Mg + CuSO4 — MgSO4 + Cu
Fe.O3 + 6HCI — 2FeCl3 + 3H20
AlLO; + 6HCl —2AICl; +3 HxO
Cu +2FeCls — CuCly + 2FeCh
Cu +2H>S0O4 — CuSO4 + SOz +2 H>O
SO, + Ba(OH), —» BaSOs3 + H>O
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2SO, + Ba(OH) — Ba(HSO:s3);

Ba(HSOs), + 2KOH — BaSOs + K,SO; + 2H,0
HCl + NaOH — NaCl + H,O

FeCl, +2NaOH — Fe(OH), + 2NaCl

CuCl, +2NaOH — Cu(OH), + 2NaCl

AICl; +3NaOH — Al(OH)s + 3NaCl

AI(OH); +NaOH — NaAlO; +2H>O

DANG 2: NEU HIEN TUQNG VA VIET PHUONG TRINH HOA HOC XAY RA
- Phuong phap: Hoc sinh nam viing tinh chat héa hoc ciia cac chat dic biét chil y dén mau sic
trang thai ctia cac chit , sau khi c6 phan tmg hoa hoc xay ra nhan ra nhitng ddu hiéu thay d6i cta
phan mg dé noi rd dugc hién tuong xay ra.
Chu y khi viét phuong trinh hoa hoc can viét dang phuong trinh phan anh ban chat cta phan
ung

Vi DU MINH HOA
VDI1: Néu hién twong va viét phuong trinh hoa hoc xdy ra khi tién hanh thi nghiém cho dung
dich HCI tir tir vao 6ng nghiém dung dung dich NaAlO,.?
Huoéng dén giai
Hién tugng: két tia keo tréng sau d6 két tua tan khi HCI du
NaAlO; + HC1 + H20 — NaCl + AI(OH)3
Al(OH)s + 3HCI - AICL; + 3H20
VD 2: Néu hién tuong va viét phuwong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir
dén du dung dich AICI; vao dung dich hdn hop gdom NaOH va NaAlO,?
Huéng din giai
Hién tuong: Ban dau co két tua keo trang Xuat hién va tan ngay (hién twong nay lap lap di lap lai
mot thoi gian), sau mot thoi gian két tiia keo tring xuat hién va luong két tia ting dan dén cuc
dai.
AICI; + 3NaOH — Al(OH)3 { + 3NaCl
NaOH + Al(OH)s — NaAlO; + 2H,0
AlCI3 + 4NaOH — NaAlO> + 3NaCl + 2H20
AICl3 + 3NaAlO; + 6H20 — 4A1(OH)s { + 3NaCl

BAI TAP GIAI CHI TIET
Cau 1: Néu hién tuong va viét phuong trinh héa hoc xdy ra khi tién hanh thi nghiém cho tir tir
dén du dung dich NaOH vao dung dich AICl; thu dugce dung dich X. sau d6 suc tir tir dén du khi
CO2 vao dung dich X.
Huéng din giai

Hién tugng: xuét hién két tua keo trang, sau d6 tan trong NaOH du.

3NaOH + AICl; — AI(OH)34 + 3NaCl

NaOH + AI(OH); —» NaAlO; + 2 H,O
Dung dich X c6 chira NaOH du va NaAlO».
Suc khi CO; vao dung dich X: lac dau khong c6 hién tuong, sau d6 sé co két tia keo trang.

CO; + NaOH — NaHCO3; + H20

CO, + 2H,0 + NaAlO; - Al(OH):d + NaHCOs3
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Cau 2: Néu hién tuong va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir
dung dich AI(NOs3)3 vao dung dich NaOH du?
Huéng din giai
- PTHH: AI(NOs); + 3NaOH ###t Al(OH); + 3NaNOs
Al(OH); + NaOH ### NaAlO, + 2H,O
- Hién twong: Xuat hién chit rin dang keo tring, sau d6 chit rin tan dan tao dung dich trong sudt
khong mau.
Cau 3: Néu hién tugng va viét phuong trinh héa hoc xay ra khi tién hanh thi nghiém cho mau
Na vao dung dich AlCIs.
Huéng din giai
- PTHH: 2Na + 2H,O ### 2NaOH + H»
3NaOH + AICl; ##t AI(OH)s + 3NaCl
NaOH + AI(OH); ##% NaAlO2 + 2H.O
- Hién twong: Mau Na tan dém stli bot khi khong mau, ¢ két tia dang keo trang sau d6 két tia
tan dan tao dung dich trong suot khong mau.
Cau 4: Néu hién tuong va viét phuong trinh héa hoc xdy ra khi tién hanh thi nghiém cho tir tir
dung dich HCI vao dung dich NaAlO; cho t61 du?
Huoéng dén giai

HCI + NaAlO:; + H2O ###t  Al(OH); + NaCl
HCl + AI(OH); ### AICL + 2H.O
Hién tuong: Xuét hién két tua keo tréng, sau d6 két taa tan dan tao dung dich trong sudt.
Cau 5: Néu hién tuong va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir
khi COz vao dung dich NaAlO; cho té1 du?
Huoéng dén giai

CO; + NaAlO> + H,O ###t  Al(OH); + NaHCO;
Hién tuong: Xuét hién két tua keo tréng
Cau 6: Giai thich vi sao (viét phwong trinh hoa hoc minh hoa néu c6) khong nén dung thau nhém
(Al) dé chira dung dich nudc voi?
Huoéng dén giai

Thau nhém (Al) bi &n mon do
AlO3 + Ca(OH), —Ca(AlO2)2 + H2O
2A1+ Ca(OH), + 2H>0 — Ca(AlO2), + 3H;

Cau 7: Néu hién tuong va viét phuong trinh hoa hoc xay ra khi tién hanh thi nghiém cho tir tir
dén du dung dich NaOH vao dung dich gdm HCI va AlCls.
Huwdéng dan giai

Hién tuong: Ban dau khong c6 hién tugng gi xay ra (mac du c6 phan mg), sau mot thoi gian thay
xuat hién két tia keo tring, két tua ting dan dén cuc dai, sau d6 két tua keo trang tan dan dén hét
va thu dugc dung dich khong mau.
NaOH + HCl—— H>O + NaCl
3NaOH + AICls —— AI(OH)3 + 3NaCl
Al(OH)3 + NaOH ¢v —— NaAlO; + 2H>O
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Cau 8: Cho 2 mubi X va Y. Biét X tac dung voi dung dich NaOH va tac dung véi dung dich HCI
déu c6 khi thoat ra. Khi suc khi CO, vao dung dich mudi Y thay xuét hién két tia. Hay chon 2
mudi X, Y phu hop va viét cac phuong trinh phan tng xay ra.
Huoéng dén giai
X 1a (NH4)2CO3; Y 1a NaAlO»
(NH4)2CO; + 2NaOH ###t Na,COs; + 2NH3 + 4HO
(NH4)2:COs + HCI ## 2NH4Cl + H2O + CO»
NaAlO, + 2H,O + CO, ## Al(OH); + NaHCOs
Cau 9: Viét cac phuong trinh phan tng c6 thé xay ra khi cho Al va Cl, lan luot tic dung v6i H20,
dung dich NaOH, dung dich H>SO4 loang. Trong céc phan trng do, phan tmg nao c6 ung dung
thuc t&2
Huoéng dén giai
Phuong trinh phan tng:
2A1 + 6H,O — 2AI(OH)3| + 3H>?
Cl, + HO — HCI + HCIO (Piéu ché nudc clo)
2A1 + 3H,SOs — AlxSOs); + 3H»t
Cly + H2SO4 : khong phan ung
2Al + 2NaOH + 2H,O — 2NaAlO; + 3H, (Diéu ché Ha)
Cl, + 2NaOH —=™e 5 NaCl + NaOCl + H,O (Piéu ché nuéc Javel)
Cau 10: Hay dung cic phan ng hoa hoc dé giai thich cc hién tugng xay ra khi lan lugt cho tir
tor dung dich HCI, khi CO», dung dich AICl3 lan luot vao dung dich NaAlO; cho td1 du?
Huéng din giai
- Cho tur tir dung dich HCI vao dung dich NaAlO; cho téi du
HCl + NaAlO; + HO ## Al(OH); + NaCl
HCl + AI(OH); ## AICl; + 2H20
Hién twong: Xuét hién két tua keo tring, sau d6 két tia tan dan tao dung dich trong subt.
- Cho tur tr khi CO; vao dung dich NaAlO> cho téi du
CO; + NaAlO; + H,O ##t AI(OH); + NaHCO;
Hién tuong: Xuit hién két tua keo tréng
- Cho tur tir dung dich AlICl; vao dung dich NaAlO; cho téi du
AICl3+ 6H20 + 3NaAlO, #i 4Al(OH)s | +3NaCl
Hién tuong: Xuét hién két tua keo tréng

DANG 3: DANG TOAN ALUMINIUM (AL) VA KIM LOAI KIEM TAC DUNG VOI
NUGC (HOAC DUNG DICH KIEM)

- Phuong phép:

* Bai toan 1: Al tac dung v6i dung dich kiém
Al +H,0 + NaOH ——> NaAlO, +3/2H,\
_BTe , 3n, =2n,
Al +H,0+OH ——> AIO; +3/2H, :
* Bai toan 2: Al va Na (K) tac dung voi dung dich kiém
Na(x) + H,0 —> NaOH + 1/2H, > {% x/2+3x/2=n,
—>

Al(y) + H,O+ OH" —— AIO; + 3/2H, — A X2+ 3y2 =0y,

Vi DU MINH HOA
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VDI: Hoa tan hoan toan 0,1 mol Al bﬁng dung dich NaOH du, thu dugc V lit H, (dktc). Gia tri
cua V la
—2 5 3n,, = 2ny =>ny =015 ——> V, =336L

VD 2:

BAI TAP GIAI CHI TIET
Cau 1: D¢ hoa tan hoan toan m gam Al can dung 100 ml dung dich chita NaOH 1M va Ba(OH)»

0,5M. Gia tri cuam la

Hu (’) llg da’\ n gia" i
+(NaOH (0,1) + Ba(OH 0,05

2

Al+OH +H,0 —> AlO, +3/2H, = n, =n_,_ =02 —> m,, =54 gam

)

Céu 2: Hoa tan hoan toan m gam hdn hop X gom Al va ALOs vira du trong 200 ml dung dich
NaOH 2,5M thu dugc 10,08 lit khi H» (dktc). Gia tri m la
Huéng din giai
(AL; ALO,) —5%0— H, (0.45)

0,5 mol

BT e _ —
—— 3n,, =2n,; = n, =0,3 mol

X+NaOH

————n =n, +2n,, = n,, =01 —> m, =183 gam

NaOH
Cau 3: Cho 18,6 gam hdn hop A gom K va Al tac dung hét véi dung dich NaOH thi thu dugc
15,68 lit khi H» (dktc). Néu cho 18,6 gam A tac dung hét voi dung dich HCI thi sb gam mudi thu
duoc la

Huoéng dén giai

A +NaOH H , (0’7)

18,6 A (K (x); Al
gam < (x) (y)> A—H 5 1 gam <KC1 (x); A1C13(y)>

y=04

—M 5 39x +27y = 18,6 {x =0,2
= —
—Pe 5 x+3y=0,7%2

——> m=m

ka T Myq, = 68,30 gam

Céu 4: Cho m gam hon hop A gém K va Al tac dung véi nudc du, thu duoc 4,48 lit khi H, (dktc).
Neéu cho m gam A tac dung v6i dung dich NaOH du thi thu duoc 7,84 it khi H> (dktc). Phan tram
khoi lugng cua K trong A 1a
Huwdéng dan giai
TH;: A —1°% 5 0,2 mol H, [TH,: K hét, Al du
{THZ: A RO 5 0,35 mol H, - | TH,: A tan hét
K(x) + H,0 ——> KOH(x) + 1/2H,(x/2)

< x/2+3x/2=02 —— x=0,1
Al + H,0 + NaOH(x) —— NaAlO, + 3/2H, (3x/2)
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K(x) + H,0 —— KOH(x) + 1/2H,(x/2)
o x2+3y2=035 —> y=0.2
Al(y) + H,0 + NaOH ——> NaAlO, + 3/2H,(3y/2)

= m, =my +m, =9,3 gam ——> %m,,, =41,94%

Cau 5: Cho m gam hdn hgp gdm Al va Na vao nudc du, sau khi cac phan ing xay ra hoan toan,
thu duogc 2,24 lit khi H» (dktc) va 2,35 gam chit rin khong tan. Gia tri cia m la
Huoéng dén giai
m gam hh <Na; A1> —+HOd 5 935 gamrin = Na hét, Al du
Na(x) + H,0 ——> NaOH(x) + 1/2H, (x/2)
Al + H,O + NaOH(x) ——> NaAlO, + 3/2H,(3x/2)
ol x/2 +3%/2=0,1 = x=0,05 —> Al p: 0,05 mol
——> m=my, +My ., + My, =0,05%23 +0,05%27 + 2,35 = 4,85 gam
Cau 6: ) Cho hdn hop gébm Na va Al c6 ti 18 s mol tuong Gng 14 1: 2 vao nudc (dw). Sau khi cac
phan ung xay ra hoan toan, thu duoc 8,96 lit khi H, (¢ dktc) va m gam chat ran khong tan. Gia tri
cuam la
Huoéng dén giai
hh (Na (x); Al (2x)) —">% m gam rin = Na hét, Al du
Na(x) + H,0 ——> NaOH(x) + 1/2H, (x/2)
Al + H,O + NaOH(x) ——> NaAlO, + 3/2H,(3x/2)
—25 x/2+3x/2=04 = x=0,2 — Aldw: xmol = my,, 4, = 5.4 gam
Cau 7: Hon hop X gdm Ba va Al. Cho m gam X vao nudc du, sau khi cac phan ing xay ra hoan
toan, thu dugc 8,96 lit khi Hy (dktc). Mit khac, hoa tan hoan toan m gam X bang dung dich
NaOH, thu dugc 15,68 lit khi H> (dktc). Gia tri ciam la
Hud6ng din giai
TH;: X —12% 5 0.4 mol H, [TH,: Ba hét, Al du
—
TH,: X —=%— 0,7molH,  [TH,: X tan hét
Ba(x) + 2H,0 ——> Ba(OH), (x) + H,(x)
Al + H,O0 + OH (2x) —— AIO; + 3/2H,(3x)
Ba(x) + 2H,0 —— Ba(OH), (x) + H,(x)
Al(y) + H,0 + OH" —— AlO; + 3/2H,(3y/2)

> < x+3x=04 —— x=0,1

> < x+3y2=07 —> y=04

—— my, =m, +m, =245 gam
Cau 8: Chia 23,2 gam hdn hop X gém Na, K va Al thanh 2 phan bang nhau. Phan 1 cho tac dung
vo1 dung dich NaOH du thu duogc 8,96 lit khi Hy (dktc). Phan 2 cho tac dung v61 dung dich
HCI du rdi ¢6 can dung dich thi thu dugc m gam chét ran. Gia tri cuia m 1a

Huoéng dén giai
P +NaOH du H2 (0,4)

23,2 gam <Na; K; Al> :
P, —% 5 m gam mudi + H,

BT e

—> Ny, =Ny, =04 = nyy =20, , =08 —> n  =0,8 mol

-
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—> my =my +m_, =11,6+0,8%35,5=40 gam
Cau 9: Hon hop X gom Ba, Na va Al, trong d6 s6 mol ciia Al bang 6 1an s6 mol ciia Ba. Cho m

gam X vao nuédc du dén phan ting hoan toan, thu duoc 1,792 lit khi Ha (dktc) va 0,54 gam chat
ran. Gia tri ciia m 1a

Huéng din giai
X (Ba(x); Na(y); Al(6x)) —% 0,54 gamran = Na va Ba hét, Al du
Ba(x) + 2H,0 —— Ba(OH), (x) + H,(x)
Na(y) + H,0 —— NaOH(y) + 1/2H,(y/2)
Al + H,0 + OH (2x+y) ——> AlO; + 3/2H,(3(2x+y)/2)

Hy 2 2 2 = = 0,01
:{—> X +y/2 + 3(2x+y)/2 = 0,08 o x m, =m, +m, +m, =345

— Dy 276X - (2x +y)) = 0,54 [y =002

Cau 10: Hon hop A gom Al va ALOs ¢6 ti 18 khdi lugng twong ung 13 0,18 :1,02, Cho A tan
trong dung dich NaOH vura du thu dugc dung dich B va 0,672 lit H, (dktc). Cho B tac dung vdi
200ml dung dich HCI duogc két tua D. Nung D & nhi¢t d§ cao dén lugng khong ddi thu duoc
3,57g chat ran. Tinh Cm cta dung dich HCI da dung?

Huéng din giai
2A1 + 2NaOH + 2H,0 ###% 2NaAlO, + 3H;

AlLO; + 2NaOH ##ft 2NaAlO, + H.O
n, =003 n, =002 m, =054g

0,54.1,02 _ B
7o T T 018 3,06 gam  n, , =0,03mol
Bao toan nguyén t6 Al Nuaaio, = Nar * 2nA'203b =0,08 mol
3,57 _ B
N0, thu duoc = 102 0,035 n w(oH), ~ 0,07 mol

Trwong hop 1:
NaAlO; + HC1 + H.O — AIl(OH); + NaCl

0,07 b C, _ =% = 0,35M

nHCI = nAl(OH)3

Trwong hop 2:

NaAlO; + HCl+ H,O — AIl(OH)s + NaCl
0,08 — 0,08 «— 0,08

AI(OH)3 + 3HCl ® AICl; + HO
(0,08 —0,07) — 0,03

an, =008+003=011 C, =->—=055M

DANG 4: DANG TOAN PHAN UNG NHIET ALUMINIUM (AL)

- Phuong phép:

* Phan wng thuong gap
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2Al + Fe,0, — AL,O, +2Fe
8Al + 3Fe,0, —"— 4A1,0, + 9Fe
* Bai toan thuong gap
+NaOH

Aldu| /—— H,

X (Fe,0,: Al)—"— Y| ALO, |( —Mu0.%8) , NO (S0,)

+HCI(H,SO, loang)
Fe (H,S0, loang N H2

* Cong thure thuong gap
BT Fe

x5y > Xreo ) = Mreqy)

BT Al

> Dyyx) = 2nA1203(Y) 0y

BT O _
> ynFeXOy(X) - 3nA1203(Y)

BT e _
Y-+NaOH { 3y = 2nHz

> Ngon = Nyyyy + 2nA1203(Y)
—Ble_ 5 3p +2n =2n

Y+HCI AL(Y) Fe(Y) H,

=Y <Fe; Al; O>
BT e
- - —
Y+HNO, du 3ng, +3n, =2n, +3ny,
,l
Y +HNO, (H,50, . 49 BT e
3 2 4 1 : -
> Y+,s0, Ted 3ng, +3n,, =2n, + 2nso2
n,. = 2n, +4ny,
n, = 2n, + 4nSO2
VI DU MINH HOA

VD1: Hon hop X gdm Fe;04 va Al ¢6 ti 1¢ mol twong tng 1: 3. Thyc hién phan tng nhiét nhém
X (khong co khong khi) dén khi phan tng xay ra hoan toan thu duoc hdn hgp gém nhiing chat
nao ?
Huéng din giai
8AI(3) +3Fe,0,(1) —— 4ALO, +9Fe = chit rin gém (Fe; AlL,O, va Al du)

VD 2: Nung hén hop gém 0,12 mol Al va 0,04 mol Fe3O4 moét thoi gian, thu dugc hon hop ran X.
Hoa tan hoan toan X trong dung dich HCI du, thu dugc 0,15 mol khi H> va m gam mubi. Gia tri
cuamla?

Huoéng dén giai

(Al (0,12); Fe,0, (0,04)) LN X (Al (0,12); Fe (0,12); O (0,16)) —="“— H, + Mugi

—> Ny =N, = 2nH2 + 204y, = 0,62 mol
——> my,; =m, +m_ =0,12%27 +0,12%56 + 0,62#35,5 = 31,97 gam
BAI TAP GIAI CHI TIET
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Cau 1: Tron 5,4g Al voi 8,0g CuO rdi nung nong dé thyc hién phan tng nhiét nhom. Sau phan
g ta thu duoc m (g) hdn hop chat ran. Gia tri cia m 132
Huéng din giai
BTKL: m=5,4+ 8 = 13,4 gam.
Cau 2: Tron 2,7g Al v6i 2,4g Fe,0; r6i nung néng dé thyc hién phan Gmg nhiét nhém. Sau phan
g ta thu duoc m (g) hdn hop chét ran. Gia tri cia m 132
, ~ Huéng dan giai
Ap dung phuong phép bao toan khoi lugng:
My =My +1p, o =2,7+2,4=5,1(g)

Cau 3: Cho 0,6 mol FexOy phan rng nhiét nhom tao ra 81,6 gam Al>,O3. Cong thirc FexOy do6 ?

Huoéng dén giai
Al 13y oxi trong oxit sit nén s mol nguyén tir O trong 2 oxit 13 bang nhau => 0,6y =

(81,6 :102 ) x 3 =>y =4 Vay FexOyla Fe;04

Cau 4: Hon hop X gom FeO va Al ¢ ti 18 mol twong tg 2:3. Thuc hién phan Gng nhiét nhom X

(khong c6 khong khi) dén khi phan tmg xay ra hoan toan thu duoc hdn hop gém nhiing chit nao?
Huoéng dén giai

2A1+3FeO0—"3Fe+ Al0,

nreo : na1 =2 : 3 — Al du — Sau phan tmg thu dugc hdn hop gom Fe; ALOs; Al

Cau 5: Nung nong hdn hop gdm Al va FesOs4 (ti 16 s6 mol twong Gmg 14 3 : 1) dén phan tmg hoan
toan, thu dugc hdn hop T. Cac chét ¢6 trong T 1a ?

Huoéng dén giai
Phan mg nhiét nhom Al + Fe;O4 da duoc cin bang:

Phuong trinh: 84l + 3Fe,0,—“—4A4L0O, + 9Fe
Gia thiét cho: 3x X

.8
Luong pu: gx X

sau phan tng thu dugc hai san pham 13 Fe va ALO3;
ddng thoi nhu phan tich trén, luong Al dung con du nén cac chét co trong T 1a: Al, Fe, ALOs

Cau 6: Pun nong 37,4 gam hdn hop gom Al va Fe,O; (ti 1é mol twong tng 1 : 1) dén khi phan
ung xay ra hoan toan thi thu dugc bao nhiéu gam Fe?
Huéng din giai
Tur ty 1€ mol + Mugnngp  Nar = Nre203 = 0,2 mol.
Ta c6 phan tng: 2Al + Fe,O3; —~— ALOs + 2Fe.

+ D@ thay pt tinh theo Al nge = 0,1x2 = 0,2 mol.
mre = 11,2 gam

Cau 7: Hon hop X gom Al va Fe,Os, trong d6 Al chiém 36% khdi lugng. Nung néng 10 gam X
(khong c6 khong khi) toi phan tng hoan toan thu dugc chat rin Y. Phan tram khoi lugng cac kim
loai trong Y 1a
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Huoéng dén giai
3,6 2 6,4
n,=—-=—mol, n =——=0,04mol
427 15 2% 160
241 + Fe,0,—~— ALO, + 2Fe Vi P "0,
in| 4, ——=
0,08—0,04 0,04——0,08 2 1

} =0,04—> Fe,0,

Bao toan khéi lugng: m, =m, =10 gam

10

o )
Vot =——=x100% = 10-120x0,04

x100% =59,2%

Céu 8: Nung hon hop gdém 10,8 gam Al va 16,0 gam Fe,Os (trong diéu kién khong co khong khi),
sau khi phan tmg x4y ra hoan toan thu dugc chat rin Y. Khéi luong kim loai trong Y 1a:
Huoéng dén giai
2Al+ Fe,0, — AL,O, +2Fe
Nhu vy, Fe20s hét, Al du 0,4-0,1.2=0,2 mol
Toém lai, trong Y ¢6 0,1 mol Al, 0,2 mol Fe va 0,1 mol AlO3
Khéi lugng kim loai: 0,2.27+0,2.56 =16,6
Cau 9: O diéu kién nhiét d6 cao va trong khi quyén tro, tién hanh phan tng kht hoan toan 6,96
gam bot Fe;O4 bang m gam bot Al (dung du 25% so voi can thiét), thu dugc chat ran T. Tong
khéi lugng céac kim loai trong T 13 ?
Huéng din giai
84l + 3Fe,0,—"—>4A4L,0, + 9Fe
0,1 0,03 0,09

Sau phan tng: 0,02 (dung du 25%) 0,09
chat ran T gom 0,02 mol Al (ding du) va 0,09 mol Fe (dugc tao thanh)
mr = 0,02 x 27 + 0,09 x 56 = 5,58 gam.

Cau 10: Cho 44,56 gam hdon hop X gom FeO, Fe:0s va Fe;Ou tac dung vira du v6i Al ¢ nhiét o
cao (phan tng nhiét nhém) thi thu dugc 57,52 gam chét ran. Néu ciing cho lwong X nhu trén tac
dung hoan toan véi CO du (nung néng) thi thu dugc m gam chat ran. Gia tri ciia m 137

Huéng din giai
m, =57,52—44,56 =12,96 = n,, = 0,48
= n,=1,5n, =1,5x0,48=0,72

m, =m,

—m, =44,56-0,72x16 = 33,04(g)

DANG 5: BAI TOAN PIEU CHE, HIEU SUAT PHAN UNG
LY THUYET VA PHUONG PHAP GIAI

< Ly thuyét
- Piéu ché Aluminium (Al): 2ALO0; —2% 5 4A] + 30,

criolit
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- Phan ung nhiét nhom: 2A1 + Fe,0; —“— 2Fe + ALO;
Hdn hop tecmit (Al, Fe2Os3) dung dé han gan duong ray tau hoa.

% Phuong phap giai

e

- Hiéu suat phan tmg: H%,,., = 100%.

N &
p= .
—P2 100%: H %6 g iy =
Ny g, 1 gip0y 2688 theo PT)

- KI}i dé bai cho H% yéu cau tinh cac dai luc_wng con lai  Ap dung phai nhan — trai chia
(chat can tinh 0 bén phai ~ Nhén vo1 H%; chat can tinh ¢ bén trai ~ Chia cho H%).
- Néu qua trinh trai qua nhi€u giai doan thi H%qus winh = Hi.H2.Hs......100%
VI DU MINH HOA
VD 1: Nguoi ta ding quing bauxite dé san xudt nhém (aluminium). Ham luong ALO; trong
quing 13 40%. Dé c6 dugc 4 tan nhom nguyén chat can bao nhiéu tin quing? Biét rang hiéu suét
clia qué trinh san xuat 13 90%.
D/S: Mquing = 20,987 tin
VD 2: Mot mau quing bauxite c6 chira 40% ALOs. Pé san xuat 200 km mot loai diy cap nhom
ha thé nguoi ta sir dung toan b lwong nhom diéu ché duge tir m tAn quing bauxite bang phuong
phép dién phan nong chay Al,Os. Biét rang khdi lugng nhom trong 1 km day cap 1a 1074 kg va
hiéu suit cta qua trinh diéu ché nhom 13 90%. Gia tri cia m gan nhét véi gia tri nao sau day?

A. 1127, B. 1337. C. 985. D. 1280.

Huoéng dén giai

IMAI (200 km cap) = 200.1074 = 214800 kg = 214,8 tén

PTHH: 2A1,03 %) 4A1 + 30,
204 g — 108 g
m,, _ 2148204 450, tan 2% 214,8 thn
% 108.90%
—> IMbauxite — 450,8 = 1 127 téjn
40%
BAI TAP GIAI CHI TIET

Cau 1: Mot miu quing bauxite co chira 40% AlOs. Nguoi ta dung 500 tan quing bauxite dé
diéu ché nhom bang phuong phap dién phan noéng chay ALOs, gia st toan bd lwong nhom didu
ché duoc dung dé san xuit mot loai diy cap nhom thi san xudt duoc x km cap. Biét rang khoi
lugng nhom trong 1 km day cap 1a 1074 kg va hiéu suat ctia qua trinh diéu ché nhom 13 85%.
Tinh gia tri x?

Huéng din giai
m,, o, =500.40% =200 tan.

PTHH: 2A10; N 4A1  + 302
204 ¢ — 108 g
200 tin —=5% ym, = 200108 ¢50 — 9014in
3
= S6 km cép san xuét duoc 1a 90'12 ~83,8km

Cau 2: Mot miu quing bauxite co chira 40% AlLOs. Dé san xuat 500
thanh nhom xingfa 1am cira ra vao ngudi ta can dung tdi thiéu m tan quing e

. n A, 3 % n n A 1a L £ — p—
bauxite trén. Bi€t rang khoi lwong nhom trong mot thanh nhom 1a 3 kg va A ik E - ‘i"/
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hiéu suat ctia qua trinh diéu ché nhom 1a 90%. Tinh gid tri m?
Huéng din giai
MAI (500 thanhy = 500.3 = 1500 kg = 1,5 tan

PTHH: 2A1L0; e 4A1  + 30,
204 g — 108 g
My o0, :% ~3,15 tlh«2%— 1,5 tAn
= Mbauxite = 515 =7,875tan

(Y
Cau 3: Mot mau quing bauxite co chira 40% AlLOs. Nguoi ta dung 100 tan quing bauxite dé
diéu ché nhom bang phuong phap dién phan néng chay ALOs, gia st toan bd lwong nhom didu
ché dugc dung dé san xuit thanh nhom 1am cira thi san xuat dugc x thanh. Biét rang khdi luong
nhom trong mot thanh nhom 13 5 kg va hiéu suat cta qua trinh didu ché nhom 13 85%. Gid tri ctia
m la
Huéng din giai
m, . =100.40% = 40tén.

PTHH: 2ALO; e, 4A1  + 30,
204 ¢ N 108 g

40 tan —=5% :%.85%=18t9ﬁn

18.10°

— S6 thanh nhom san xuét dugc 1a =3600 thanh.

Céu 4: [MH - 2024] Mot vét ntt trén duong ray tau hoa
c6 thé tich 6,72 cm3. Dung hdn hop tecmit (Al va Fe,O;
theo ti 1& mol tuong tng 2: 1) dé han vét nut trén.

Biét: lugng Fe can han cho vét nit bang 79% luong Fe
sinh ra; khoi lugng riéng cia sit 1a 7,9 gam/cm?; chi xay
ra phan (mg khtr Fe,O;3 thanh Fe v6i hiéu suat ciia phan
g bang 96%. Khéi lugng ctia hdn hop tecmit ti thicu
can dung 13 bao nhiéu?

Huéng din giai
53,088

m,, =D.V=7,9.6,72=53,088g— 2% >m__ = moqy = 0728 Ny, =1,2mol
(0
PTHH: 2Al + Fe;03 —“— 2Fe + ALO;
1206 <« 12mol
H = 06% > muuy = 222706160 _ o0l

96%
Cau 5: Dung 301,25 gam hdn hop tecmit (Al va Fe,O; theo ti 18 mol tuwong tmg 3 : 1) dé han vét
nGt trén dudng ray tau hoa c6 thé tich V cm?. Biét: lwong Fe can han cho vét nit bang 79% lugng
Fe sinh ra; khoi luong riéng cua sit 1a 7,9 gam/cm?; chi xdy ra phan tmg khir Fe,Os thanh Fe véi
hiéu suat cta phan (mg bang 96%. Tinh gia tri ctia V ?
Huéng din giai
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=m,, =27.3x+160x =301,25=x =1,25mol

Ng, o, =X mol

{nAl = 3xmol

PTHH: 2Al + Fe;03 —— 2Fe + ALO;
3,7 > 1,25  — 2,5 mol
H =96% = mpre thu duge = 2,5.56.96% =134,4 gam = mge vétnury = 134,4.79% = 106,176 gam
= Viéina = 106,176/79% = 13,44 cm?.
Cau 6: Tinh khoi luong quing hematite chtra 60% Fe»O3 can thiét dé san xuat dugc mot tan gang
chtra 95% Fe. Biét hiéu suat qua trinh 80%.
P/S: Mquang = 2,827 tin
Cau 7: Quing magnetite (FesO4) chita 64,15% st (iron). Hay tinh luong gang san xuat dugc tir 1
tan quing ndi trén. Biét rang, trong 10 cao cd 2% sat bi mat theo xi va lugng sat co trong gang 1a
95%.
P/S: Mgang = 0,662 tan
Cau 8: Pé c6 1 tan thép (98% Fe) can dung bao nhiéu tdn quing hematite nau (Fe,03.2H,0)?
Biét rang ham luong hematite nau trong quing 12 80% va hiéu suét qua trinh phan tng 13 93%.
P/S: Mquang = 2,305 tin
Cau 9: Pé san xuét dugc 2 triéu chiéc chao gang c6 ham lugng sit 1a 95%
thi can dung tdi thiéu x tdn quing magnetite chira 80% FesO4. Biét rang
mdi chiéc chao gang niang 3 kg va trong qué trinh san xuat lugng sit bi hao
hut 1a 10%. Tinh gia tri cua x?
Huéng din gidi
mre = 2.10°.3.95% = 5,7.106 kg = 5700 tan; sit bj hao hut 10% = Hiéu suit 90%
Ta co: Fe;04 — 3Fe
232 g — 168 g

5700.232
Mee o, = o ang,
168.90%
= X = Mquing = 8746/80% = 10932,5 tin
Cau 10: T 500 tan quing hematite chira 85% Fe,O; san xuat duoc x nghin
chiéc n6i gang c6 ham luong sat 1a 95%. Biét rang mdi chiéc ndi gang ning 5
kg va hiéu suat cia toan bd qué trinh 12 80%. Tinh gia tri ctia x?
A. 15. B. 45.
C. 60. D. 50.

~8746tan <% _ 5700 thn

Huoéng dén giai
mg, ,, =500.85% =425 tén

Ta co: Fe 03 — 2Fe
160g — 112¢g
425 thn —1=8% 5 m = 42156:)12 .80% =238 tan

238.10°

(Y

= S6 ndi gang san xuét duoc 14 ~50105 ~ 50 nghin chiéc
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Cau 11: Mot loai quang bauxite c6 50% aluminium oxide. Nhom luyén tir oxide d6 con chua
1,5% tap chét. Tinh lvong nhom (iron) thu duoc khi luyén 0,5 tin quing bauxite trén, gia thiét
hiéu suit phan tmg dat 100%.

D/S: ma = 134,386 kg

Cau 12: Mot mau quang bauxite co chita 40% AlOs. Dé san xuat 300 km mét loai diy cap nhom
ha thé nguoi ta sir dung toan b lugng nhom diéu ché duge tir m tdn quing bauxite bang phuong
phap dién phan nong chay ALOs. Biét rang khdi luong nhom trong 1 km day cap 1a 1074 kg va
hiéu suit cta qua trinh diéu ché nhom 1a 80%. Tinh gid tri cia m?

Huéng din giai
MAI (300 km cip) = 300.1074 = 322200 kg = 322,2 tan

PTHH: 2AL0; e 4A1  + 30,
204 g — 108 g

m,,0 = % =760,75tin <% 3222 tin

= Mbauxite = 760’0/70 3 _1901,875tn ~ 1902 tn.

Cau 13: Mot mau quing bauxite c¢6 chira 40% ALOs. Nguoi ta dung 400 tan quing bauxite dé
diéu ché nhom bang phuong phap dién phan néng chay ALOs, gia st toan bd lwong nhom didu
ché duoc dung dé san xuit mot loai ddy cap nhom thi san xudt duoc x km cap. Biét rang khoi
lugng nhom trong 1 km day cap 1a 1074 kg va hiéu sudt ctia qua trinh diéu ché nhom 13 90%.
Tinh gia tri cua x?

Huoéng dén giai
m,, , =400.40% =160 tan.

PTHH: 2A1,03 %) 4A1 + 30,
204 g — 108 g
_160.108

160 tan —2=2% ym, = —oq20%~76,24 tan

76,24.10°

= S6 km cép san xuét duoc 1a ~71km

Cau 14: Mot mau quing bauxite co chita 40% AlLOs. Pé san xuit 1000 thanh nhém xingfa lam

clra ra vao nguoi ta can dung t6i thiéu m tin quing bauxite trén. Biét rang khéi luong nhom trong

mot thanh nhom 12 3 kg va hiéu suit cta qua trinh diéu ché nhom 14 90%. Tinh gié tri cia m?
Huéng din giai

MAI (1000 thanhy = 1000.3 = 3000 kg = 3 tan

PTHH: 2A1,03 % 4A1 + 30,
204 ¢ — 108 g

m,, =————~63th«* 3 tin
%7 108.90%

6,3

(%

Cau 15: Mot mau quing bauxite c¢6 chira 40% ALOs. Nguoi ta dung 150 tan quing bauxite dé
diéu ché nhom bang phuong phap dién phan nong chay AlOs, gia st toan bd luong nhom diéu

= Mbauxite = =15,75tan
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ché dugc dung dé san xuit thanh nhom 1am cira thi san xuat dugc x thanh. Biét rang khdi luong
nhom trong mot thanh nhom 13 5 kg va hiéu suit ctia qua trinh diéu ché nhém 1a 85%. Tinh gié tri
cua m?

Huoéng dén giai
m,, , =150.40% = 60tén.

PTHH: 2A1,03 %) 4A1 + 30,
204 g — 108 g

60 tan —=5% ym = %.85% =27tin

27.10°

— S6 thanh nhom san xuét duoc la = 5400 thanh.

Cau 16: Mot vét nit trén dudng ray tau hoa co thé tich 3,36 cm?®. Dung hdn hop tecmit (Al va
Fe;0s theo ti 1¢ mol twong tng 3 : 1) dé han vét nat trén. Biét: lugng Fe can han cho vét nit bang
79% luong Fe sinh ra; khdi luong riéng cua st 1a 7,9 gam/cm?; chi xay ra phan tng khir Fe,Os
thanh Fe v6i hiéu suat ciia phan Gng bang 80%. Khdi lugng ciia hon hop tecmit ti thiéu can

dung ?
Hudéng dén giai
79% 26,544
m,, =D.V=79336=26,544g———>m .= 0% 33,6gam=ng . =0,6mol
(4

PTHH: 2Al + Fe;0; —“— 2Fe + ALLOs
0,3 «— 0,6 mol
Vi ti 16 mol Al : Fe;03 143 : 1 = Fex03 hét = nai=3.0,3 = 0,9 mol
H = 80% = micoms = oo 2210 _ 90,3754
80%
Cau 17: Dung 267,5 gam hdn hop tecmit (Al va Fe,Os theo ti 1 mol twong tmg 2 : 1) dé han vét
nut trén dudng ray tau hoa c6 thé tich V cm?. Biét: lwong Fe can han cho vét nit bang 79% lugng
Fe sinh ra; khoi luong riéng cua sit 1a 7,9 gam/cm?; chi xdy ra phan tmg khir Fe,Os thanh Fe véi
hiéu suit cta phan tmg bang 96%. Tinh gia tri ctia V?
Huéng dén gidi

n,, =2xmol
{ N =m,, =27.2x +160x =267,5=x =1,25mol

Ng, o, =X mol

PTHH: 2Al + Fe,03; —“— 2Fe + ALLO;

2.5 1,25 — 2,5 mol
H=96% = mFe thu duge = 2,5.56.96% = 134,4 gam = mre (vétnary = 134,4.79% = 106,176 gam
= Viéinm = 106,176/79% = 13,44 cm?>.

PHAN C: BAI TAP TU CAC PE THI CHON LQC
Cau 1: (Nghé An 2022-2023)
Néu hién tuong va viét phuong trinh hoa hoc xay ra trong thi nghiém sau:
+ Suc CO; du vao dung dich mudi natri aluminat.
Huéng dén giai
+ Xuét hién két tiia keo tring
NaAlO; + CO, + 2H,0 — NaHCOs + AI(OH)sd
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Céu 2: (Tién Giang 2021-2022)
Cho cac don chét ¢ cong thirc hda hoc nhu sau H, M va X,. Bié¢t ré“mg
- H 12 kim loai duoc dung lam dung cu nha bép, trang tri ndi that, trong cong nghiép. H
duoc didu ché tir quing boxit.
- M 13 kim loai mau do, ning, c6 kha ning dan nhiét, dan dién tot, hop kim cua M duogc su
dung 1am 16i day dan dién.
- X; 14 chét khi mau vang luc, duoc dung dé khu trung nudc sinh hoat, téy tréng vai soi,
bot gidy.
a) Xac dinh H, M va X,
b) Viét phuong trinh hoa hoc (PTHH) ctia cac phan tmg xay ra trong cac trudng hop sau:
- b6t H, M lan lugt trong khi X»
- Cho H, M lan luot tac dung vé1 dung dich H.SO4 dédc, néng
- Cho H, X; 1an luot tac dung véi dung dich NaOH lodng & diéu kién thuong.
Huoéng dén giai
a. H:Al ; M:Cu; Xz Cl
b. Cac PTHH
2A1 + 3Cl, — 2AICL;
Cu + Cl —*— CuCL
2A1 + 6H2SO4 (dicnongg ——> Al(SOs)s  + 6H20 + 3S0;
Cu + 2H>SO4(dicnongy ——> CuSOs +2H,0 + SO
2A1 +2NaOH + 2H,O — 2NaAlO, + 3H;
Cly + 2NaOH — NaCl + NaClO + H,O

Cau 3: (Thanh Héa 2021-2022) Hoa tan hoan toan m (gam) Al vao dung dich loang chua 0,2
mol H2SO4 thu dugc khi Hz va dung dich X. Cho tur tr dung dich NaOH 2M vao dung dich X
dugc két qua sau:

Thé tich dung dich NaOH 140 240
(ml)
Khoi lugng két tua (gam) 2a+ 1,56 a

Tinh gia tri cia m va a.
Huéng dén giai
Hoa tan hét Al trong dung dich H,SO4 lodng:
(1) 2A1 +3H>S04 — Alx(SO4); + 3H»
Dung dich X chira Aly(SO4)3, ¢6 thé c6 H2SO4 du. Cho tir tir dung dich NaOH vao dung dich X.
(2) H>SO4  +2NaOH — Na;SO4 + 2H>0
(3) Al2(SO4)3 + 6NaOH — 3NaxSO4 + 2A1(OH);
(4) Al(OH); + NaOH — NaAlO, + 2H>O
Khi tang luong NaOH thay thu dugc két tia va khoi luong két tia AI(OH); giam di, khi Vdnaon
=240 ml thi c6 ca phan tng (4) hoa tan két ta.
bit nai = x(mol)

3 3 1 1
Theo PTHH (1): n,, o, (= 5 = X (mol) 5 Ny o, = 5 = X (mol)
= Ny so, @ = 0:2 - 1,5x (mol)
: 2a+ 1,56
e KhiV, o,=140(m)=n, aomy= 0,14.2=0,28 (mol) ; Mo, = EETEE (mol)
Xay ra 2 truong hop:
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e Truwong hop 1: Al(OH); chua bi hoa tan, chi c6 phan tng (2, 3).
Theo PTHH (2): n =2n =2(0,2-1,5x) = 0,4 - 3x (mol)

NaOH (2) — H,S0, (du)

=n =0,28- (0,4 - 3x) = 3x - 0,12 (mol)

NaOH (3)
1

Theo PTHH (3): n = =n = %(3x- 0,12) = x - 0,04 (mol)

AI(OH), — § NaOH (3) —

2a+156  a a a
= =" =—+0,02(mol) & x-0,04= —+0,02 = x-—=0,06 (I
AI(OH), 78 39 (mol) 39 39 @

Ma n
e Truwong hop 2: AI(OH); bi hoa tan mot phan, xay ra cac phan tng (2, 3, 4).
Theo PTHH (2): n =2n =2(0,2-1,5x) = 0,4 - 3x (mol)

NaOH (2) — H,S0, (du) —

Theo PTHH (3): n = 6n =6.0,5x = 3x (mol)

NaOH (3) AL, (SO, ),
= n =0,28- (0,4 - 3x) - 3x =- 0,12 (mol) (Vo 1Y)

NaOH (4) —

e KhiV, =240 (ml)=n =0,24.2=0,48 (mol) ; n, o, = % (mol)

dd NaOH — NaOH (240 ml) —

Theo PTHH (2): n =2n =2(0,2-1,5x) = 0,4 - 3x (mol)

NaOH (2) H,S0, (du)

Theo PTHH (3): N aon @ 6nA|2(304)3: 6.0,5x = 3x (mol); n

= Nyaon @™ 0,48 - (0,4 - 3x) - 3x = 0,08 (mol)
Theo PTHH (4): n

2n =2.0,5x = x (mol)

AI(OH); 3) Al, (SO, ),

n =0,08 (mol) = n

NaOH (4) — AI(OH), (4) n

n =x-0,08 (mol)

AI(OH), (du) = AI(OH), (3) ' 'AI(OH), (4)

o x-0,08= & = x- 2 =008 ()
78 78

Giai phuong trinh (I) va (II), ta dugc: x = 0,1 (mol); a= 1,56 (gam) = m=0,1.27 = 2,7 (gam)
Cau 4: (Thdi Nguyén 2021-2022): Xac dinh cac chat A, B, C, D, E, X, Y, Z, T, M va viét PTHH
clia cac phan g xdy ra theo so d6 sau (biét M 1a kim loai, tir A dén M 13 ki hiéu ctia cac chét vo
co khac nhau ¢ dang nguyén chat hodc trong nudc):

+HCl , _tBdu

X tA > 7 FCdug ; & , x Giénphannéngchay M
+NaOH T +D du A

Huéng din giai
- M duogc san xuat bang phuong phéap di¢n phan nong chay hop chat X.
- X vura phan tng dugc voi dung dich NaOH (dung dich bazo), vira phan img duoc voi dung dich

HCI (axit)
— M 1a kim loai Al
Cacchit  X:ALOs, Y:AICl;, T:NaAlO,, E:Al(OH)s,
A: H2SOq4, B: dd NH;3(hodc Na>CO:s)
C: dd Na,COs(hodc dd NHs) D: khi CO>
Cac PTHH:

ALO, + 6HCI——2AICL, + 3H,0

AlL,O, + 3H,50,—>2A41,(S0,), + 3H,0

ALO, + 2NaOH ——>2NaAlO, + H,0

24L0, —® 5441 + 30,

241,(S0,),+ 6NH,+ 6H,0——24I(OH ), + 3(NH,), SO,
NaAlO, + CO,+ 2H,0——> NaHCO, + Al(OH ),
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Al(OH ), —“— 41,0, + H,0
2ALO,— 5441 + 30,
CAu 5: (Thai Binh 2021-2022)

1. Cho tung chit Fe, BaO, Al,Os, Na,S lan luot tac dung véi cac dung dich
NaHSO4 ,CuSO4 ,Aly(SO4); .Hiy viét cac phuong trinh phan Gmg xdy ra?
2. Hay tim chat thich hop va hoan thanh phuong trinh hoa hoc theo so ¢ phan ting sau :

A, > A, > Al >A, > As >Ag

Biét A1 mét 1a kim loai nhe mau trang bac dan dién tét ludn c6 hoa tri I11. Dung dich A6 tac
dung véi dung dich BaCl2 tao két tiia tring khong tan trong céc axit, A3 ¢c6 mui trimg thoi .
Huéng din giai
1. Fe tac dung v6i dung dich NaHSOa.

Fe +2NaHSO;—— FeSO4 + NaxSO4 + Ha
Fe tac dung v6i dung dich CuSOa.

Fe + CuSO4——>FeSO4+ Cu
Fe tac dung v6i dung dich Alx(SOs);

Fe + Alx(SO4); — khong xdy ra phan ing
BaO tac dung voi dung dich NaHSOa.

BaO +2NaHSO;——> BaSO4 + Na,SO4 + H,O
BaO tac dung voi dung dich CuSOa.

BaO + H,O —— Ba(OH):

Ba(OH),; + CuSO4——> BaSO4 + Cu(OH):
BaO tac dung v61 dung dich Alx(SO4)3

BaO +H,0 ——>Ba(OH),
Ba(OH), + AL(SO4)s —> BaSO4 + Al(OH);

Ba(OH). + 2AI(OH); —— Ba(AlO2), + 4H>O
AlLOs tac dung v6i dung dich NaHSOq.

Al,O3; + 6NaHSO4s——> Alx(SO4)3 + 3NaS04 + 3H,0
AlLOs tac dung v6i dung dich CuSOa.

ADlO3 + CuSO4—— khong xdy ra phan ung
AlOs3 tac dung véi dung dich Alx(SOa4)3

AL O3 + Alx(SO4)3 ——> khong xay ra phan Gng
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NasS tac dung v6i dung dich NaHSO4.

Na,S + 2NaHSO4—— 2NaSO4 + H,S
NazS tac dung v6i dung dich CuSOs.

Na,S + CuSO4——> NaySO4 + CuS
Na,S tac dung véi dung dich Alx(SO4)3

Tailieuthi.net

3NasS + AlL(SO4)s+ 6H20 ——> 2AI(OH); + 3NaxSO4 + 3H,S

2.

A1 1a kim loai nhe mau tréng bac dan dién tot ludn co hoa trj I = A 1a Al

Dung dich As tic dung vi dung dich BaCls tao két tua tring khong tan trong cac axit=> A 12 co

chtra gbc sunfat

Az c6 mui trimg théi = HaS

(1). 2A1+ 38 —" 5 ALLS;

(A1) (A2)

(2). ALSs + 6 HCl ——52AICI; + 3H,S
(As)

(3). 2HS + 302 —" 5280, + 2H,0

(A4)

(4). 280, + 0y ——2—>250;
450-500°C

(As)
(5).SO3; + HHO ——> H2S04
(As)

Cau 6: (Long An 2021-2022) Nung néng m gam hdn hop Al va Fe,Os (trong diéu kién khong c6
khong khi) dén khi phan tng xay ra hoan toan, thu duoc hdn hop ran Y. Chia Y thanh hai phin

bang nhau:

Phan 1: tac dung v6i dung dich H.SOs lodng (du) sinh ra 3,08 lit khi Hy (¢ dktc).
Phén 2: tac dung véi dung dich NaOH (du) sinh ra 0,84 lit khi Ha (& dktc).

Tim gia tri cia m.

Huéng din giai

Chat rdn Y tac dung vdi NaOH sinh ra H, => Al du, vi phan tmg xay ra hoan toan=>

Chét rin Y gdm: Al du, Al,Os, Fe
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Ny ppy = 3’—03 =0,1375mol

b

4
Ny pay = O’—84 =0,0375mol
Phan 1

Fe + H2SO4— FeSO4+ Ha (1)

2A1+ 3H2S04— Alx(SO4); + 3Hz (2)
AlO3+ 3H2S04 — Alx(SO4)3 + 3H0 (3)

Phéan 2
Al,O3+ 2NaOH — 2NaAlO; + H,O (4)

2Al + 2H,0 + 2NaOH — 2NaAlO; + 3H, (5)

0,025 0,0375 mol
Theo (2) va (1)
Ny 1y = Dpe +1, Sn,,
=>np.=0,1375-1,5.0,025 = 0,1 mol
2Al + Fe;05 —— 2Fe + AlOs
Theo dinh luat bao toan nguyén t6 doi véi O va Fe:
N, o, =Ng o, =0,05mol
Theo dinh luit bao toan khoi luong:
m=(0,05.102+0,1.56+0,025.27). 2=22,75 gam
C:’i}l 7: (Lao Cai 2021-202;) 7 ’ ’
Viét PTHH hoan thanh so d6 chuyén hoa sau, biét A, B, C, D, E, F chira nguyén t6 Al kim loai.

+0 dpnc
(A) (A)
(1)‘+s ) ©) (10),}+ NaOH
B)— ﬁl) > (@) —HN0K ~©)
@+ H,0 +HCI
‘M N tHa f
(C) (6) (I')

Huoéng dén giai

A: Al, B: Ale3, C: AI(OH)3, D: A1203, E: NaA102, F: A1C13
Cac phuong trinh hoa hoc:

(1): 2A1+3S —“ ALS;

(2): ALS; + 6H,0 —— 2A1(OH); + 3H,S T

(3): 2A1(0OH); —“» ALO; + 3H,0

(4): 2ALS; + 90, —% > 2A1,0; + 650,

(5): 4Al+ 30, —2 2AL0;

(6): ALO; + 6HCl —— 2AICI; + 3H,0

(7): ALOs; +2NaOH —— 2NaAlO; + H,O

(8): NaAlO, + 4HCl ¢ —> NaCl + AICl; + 2H,0

(9): 2AL0; —% 5 4A1 + 30,

(10): 2A1 + 2NaOH + 2H,0 ——> 2NaAlO, + 3H, T
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Cau 8: (Hai Dwong 2021-2022) Nung m gam hdon hop gdm Al va FecOy trong diéu kién khong
c6 khong khi, sau phan tng thu duoc chét ran B. Chia B thanh 2 phan
+ Cho phén mot tac dung véi dung dich NaOH du, thu duoc 1,12 lit khi va 8,4 gam chét ran
khong tan.
+ Cho phan hai tic dung v6i dung dich HoSO4 dic, nong du thu duge 12,32 lit SOz (san pham
khtr duy nhit) va dung dich D ¢6 chtra 117,0 gam hdn hop mubi sunfat trung hoa. Biét cac phan
g xay ra hoan toan, chat khi do & dktc).
a/ Viét cac phuong trinh phan tng xay ra.
b/ Xac dinh gid tri m va cong thtrc FexOy.
Huéng dén giai
Do tac dung vo1 NaOH du c6 khi thoat ra => Al con du sau phan ing
Mat khac, phan ing xay ra hoan toan thi B s€ c6 Al2Os, Fe va Al du
Phan ung :
2yAl + 3FexOy —— yAlO3 + 3xFe
Phan 1:
ALO; + 2NaOH —— 2NaAlO; + H2O
2A1+ 2NaOH + 2H,0 —— 2NaAlO: + 3H»
Phan 2:
ALO; +3H,SO4 —— Al(SO4); + 3H20
2A1+ 6H2SO4 —— Alx(SO4)3 + 3S0; + 6H20
2Fe + 6H,SO4 —— Fex(S04)3 + 3502 + 6H0
+ Xét phan 1:

ran

n, =ng =0,15mol va n, =0,05mol = nA1:§.0,05m01

0,1

Vay trong phan 1 s& c6: Al,O3; Fe: 0,15 mol va Al: mol
+ Phan 2:
Goi s6 mol cua cac chit: AOs; Fe: 0,15k mol va Al: 0.1 k mol

Ta co: ng,, :%nAl +%nFe =0,275k=0,55=k =2

Vay phan 2: ALOs; Fe: 0,3 mol va Al: % mol

Trong phan 2: —l + = —3 |
gp ‘NaLs0,), = s Ny 1y 0, NyLo, = 15 mo

Vay khoi lugng phan 2: mpnin2 = 32,2 gam => mpnin1 = 16,1 gam => m = 48,3 gam

Xét phan 2: ta c6 Fe,Oy v6i X

% = Fe,0,
y
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Cau 9: (Ha Tinh 2021-2022)

Hoa tan hoan toan m gam hdn hop X gom Al, Cu va FeS vao dung dich chira 0,32 mol H2SO4
dic, dun nong, thu dugc dung dich Y chi gdm cac mudi trung hoa va 0,24 mol khi SO, duy nhat.
Cho 250 ml dung dich NaOH 1M phan ung hét v6i dung dich Y, thu duoc 7,63 gam két tua.
Tinh m.

Huwéng dan giai

l [ L0, (7,63 Fe(OH),,Cu(OH),, Al(OH)
,63gam : Fe ,Cu ,
Cy —22m00%45(),24 mol SO, +dd Y{ Fe,(SO,), —22ma R0t 5 4 £ ’ ? ’
|dd(Na,SO,,NaAlO,
FeS | CuSO,

BTNTH n,, , =n, g, =0,32(mol)
BTNT O : nypyy =4n, 50, =205, =1y o =4.0,32-2.0,24-0,32 =0,48(mol)

1
Bso,(dary = Zn0(ddY) =0,12(mol)

BTNT S ngy)=ny, +n5 (aary = M50, = 0,24+0,12—0,32 = 0,04(mol)

Xét dung dich sau cung :
NNa2so4 = Nso4 = 0,12 (' mol)
BTNT Na: nnaaio2 = NNaol - 2nNa2so4 = 0,25 — 0,24 = 0,01 (mol)
BTNT Al : naid sau cing) = NNaaio2 = 0,01(mol)
PTHH: 8NaOH + Alx(SO4)3 — 3NaxSOs4 + 2NaAlO;
Theo PTHH : nnaon = 4nnaaio2= 0,04 mol
BT nhoém OH : non ( két tia) = NNaOH bd - NNaOH ( pu tao Naal02) = 0,25 - 0,04 = 0,21 ( mol)
BTKL : mkr (kétwwa) = 7,63 —0,21.17 = 4,06 ( gam)
M muéi (v) = 4,06 +0,01.27 + 0,12.96 = 15,85 (gam)
Ap dung dinh luat bao toan khdi lugng ctia phan ing X + 0,32 mol H2SO4:
mx + MH2804 = M muéi(dd Y) T Mso2 + Mm20
mx = 15,85+ 0,24.64 + 0,32.18 — 0,32.98 = 5,61 ( gam)
Cau 10: (Ha Giang 2021-2022)

Viét cac phuong trinh hoa hoc theo chudi chuyén hoa sau (ghi rd diéu kién néu c6)
Al—2— ALO; —2— AICI; —2— Al(OH); —2—>NaAlO
Huoéng dén giai
Phuong trinh phan tng:
(1) 4Al + 30, —25 2ALO0;
2) ALO; + 6HCI — 2AICIz + 3H20
3) AIClz; + 3 NaOH — AI(OH)3 + 3 NaCl
4) Al(OH); + NaOH — NaAlO: + 2H:0O

Cau 11: (Gia Lai 2021-2022) Nung néng m gam hdn hop X gom Mg, Al va Cu trong Oz du thu
duoc 24,3 gam hdn hop Y gdm céc oxit. Hoa tan hét Y bang luong vira da dung dich Z (gém HCI
va HaSO;4 ¢6 ti 1é mol twong ung 2 : 1), thu duoc dung dich chira 64,8 gam hdn hop mubi trung
hoa. Biét cac phan ng hoa hoc déu xay ra hoan toan.
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a. Viét cac phuong trinh hoa hoc cua cac phan Gng xdy ra?
b. Tinh gia tri cia m?
Huwdéng dan giai
a. Cac phuong trinh hod hoc xay ra:
2Mg + 0, — 2MgO
4A1+30; —— 2AL0;

‘ 2Cu+ 0, —“— 2Cu0 ‘
Y gom: MgO; AlxO3; CuO. Hoa tan Y vao dung dich Z (gom HCI va H2SO4):

MgO + 2HCl — MgCl + H.O (1)
AlO3 + 6HCl — 2AICI; + 3H20 (2)
CuO + 2HCI —» CuCl; + H20 3)
MgO + H2SO4 —» MgSO4 + H20 4)
AlO3 + 3H2SO4 — Alx(SO4); + 3H20  (5)
CuO + H>SO4 — CuSO4+ H2O (6)

b. it x 13 s6 mol ctua H2SO4 trong Z (x > 0) — Ny = 2X mol .
5 \ A LA , 1
Bao toan mol nguyén t0 H ta ¢6: ny o= ny 50, + 5 Mo = X + x =2x mol

Tir (1)-(6), theo dinh luat bao toan khdi lugng ta co:

M+ Mye T My g0, = My T My o
— 243 +36,5x2x + 98x = 64,8 + 18x2x — x = 0,3 mol
Tir (1)-(6) ta thay:

Do (trong oxit) - nH20= O,6 mol
Vay gia tri cham la: m = my, .. = m 243 -0,6x 16 = 14,7 gam.

Cau 12: (Hai Dwong 2021-2022) Nung m gam hdn hop gdm Al va FexOy trong diéu kién khong

oxit — Mg (trong oxit) =

¢6 khong khi, sau phan tng thu duoc chét ran B. Chia B thanh 2 phan
+ Cho phén mot tac dung véi dung dich NaOH du, thu duoc 1,12 lit khi va 8,4 gam chét ran
khong tan.
+ Cho phan hai tic dung vé6i dung dich HoSO4 dic, nong du thu duge 12,32 lit SOz (san pham
khir duy nhit) va dung dich D ¢6 chtra 117,0 gam hdn hop mubi sunfat trung hoa. Biét cac phan
g xay ra hoan toan, chat khi do & dktc).
a/ Viét cac phuong trinh phan tmg xay ra.
b/ Xac dinh gid tri m va cong thirc FexOy.
Huéng dén giai
Do tac dung vo1 NaOH du c6 khi thoat ra => Al con du sau phan ung
Mat khac, phan ing xay ra hoan toan thi B s€ c6 Al2Os, Fe va Al du
Phan ung :
2yAl + 3FexOy —— yAlO3 + 3xFe
Phan 1:
ALO; + 2NaOH —— 2NaAlO; + H>O
2A1+ 2NaOH + 2H,0 —— 2NaAlO: + 3H»
Phan 2:
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AlO3 + 3H2SO4 —— Alx(SO4)3 + 3H0
2A1+ 6H,SO4 —— Alx(SO4)3 + 35S0, + 6H,0
2Fe + 6H2SO4 —— Fex(S04)3 + 3502 + 6H0
+ Xét phan 1:

T

. 2
n, =ng =0,I5mol va n; =0,05mol = nA1=§.O,05m01

0,1

Vay trong phan 1 s& co: Al,Os; Fe: 0,15 mol va Al: mol

+ Phan 2:

0,1

Goi s6 mol cia cac chat: AlOs; Fe: 0,15k mol va Al: k mol

Ta co: ng, :%nAI +%nFc =0,275k=0,55=>k =2

Vay phén 2: ALO3; Fe: 0.3 mol va Al: 22

mol

A 1
Trong phén 2:n,, ¢, =—=n, +n

5 ALo, = Mppo, =72 MO

15
Vay khéi lugng phan 2: mphin2 = 32,2 gam => mpnin1 = 16,1 gam => m = 48,3 gam

Xét phan 2: ta c6 Fe,Oy v6i 3: 3 = Fe,0,
Cau 13: (Ha Ni 2021-2022) Chia m gam hdn hop bot X gdm Al va Fe;O4 thanh 2 phan bang
nhau:
- Phan 1: Cho tac dung v6i dung dich NaOH du thu dugc 3,36 lit khi Ho.
- Phan 2: Nung néng trong diéu kién khong c6 khong khi thu dugc hdn hop chit ran Y. Cho Y téc
dung véi dung dich NaoH du thu dugc dung dich T, phan khong tan E va 0,672 lit khi Ha. Phan
khong tan E cho tac dung véi dung dich H>SO4 dac, nong, thu dugc san phém gém mot mudi sat,
V lit khi SO, va nudc. Céc thé tich khi do ¢ diéu kién tiéu chuan, cac phan tng xay ra hoan toan.

a) TinhmvaV.

b) Cho tir tir dén hét 200 ml dung dich HC1 1M vao dung dich T dén khi phan tng két
thic thu duoc 5,46 gam két tua. Tinh s6 gam NaOH c6 trong dung dich Z.

Hudéng dén giai

- Phén 1: Al + NaOH + H,0 — NaAlO; + 32H, (1)
- Phan 2:
8Al + 3Fe;0s —%—> 4ALO; + 9Fe (2)
ALO; + 2NaOH — 2NaAlO, + H,O (3)

Al + NaOH + H.O — NaAlO, + 3/2H, (4)
2Fe + 6H2SOs —"— Fex(SOs); + 3802 + 6H0 (5)
Fe + FexSOs); — 3FeSOs4 (6)
a.
Phan 1: nim )= 0,15 (mol) => nai1) = 0,1 (mol)
- Phén 2: nu2 @)= 0,03 (mol) => najae= 0,02 (mol) —**— napo3 = 0,04 (mol)
- Tt (2): nre= 0,09 (mol) => nre304 = 0,03 (mol)
=>mx=mal + mreos=0,1.2.27 + 0,03.2.232 = 19,32 (gam)
- Néu mubi 1a Fex(SO4)3: nso2 = 0,135 (mol) => Vsoz = 3,024 (lit)
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- Néu muébi 1a FeSO4: nso2 = 0,09 (mol) => Vsoz = 2,016 (lit)

b.

- naiomn3 = 0,07 (mol) ; nNaaio2 = nar = 0,0 (mol) > 0,07 => Xay ra 2 trudng hop.
HCl + NaOH —» NaCl + H20 (7)
HCl + NaAlO;+ H0 — NaCl + AIOH); (8)
HCl + AI(OH); — AICl; + H:0 9)

- TH1: NaAlO; du:

Goi a la mol NaOH du c6 trong T

-Tu (7), 8): nucipp=a + 0,07=0,2=>a=0,13 (mol)

=>nnaon ()= 0,13 + 0,1 = 0,23 (mol); mnaoH z) = 9,2 (gam).

- TH2: AI(OH); bi tan mot phan.

-Tu (7), (8), (9): nuci=a+ 0,1 + (0,1 —0,07).3 = 0,2 < a=0,01 (mol)
=>nnaoH ()= 0,01 + 0,1 =0,11 (mol); mnaon z) = 4,4 (gam)

Viay khéi lugng ctia NaOH trong Z 14 9,2 gam hoic 4,4 gam

Cau 14: (Binh dinh 2021-2022). (2,0 diém)

Cho 15,6 gam hdn hop gdm kim loai M (hoa tri 2) va Al (c6 ti 1& mol tuong Gmg 14 1:2)
vao binh duyng 13,44 lit khi Cl, (dktc), sau khi cac phan tng hoan toan thu dugc hdn hop chat
rin X. Cho X tan hetestrong dung dich HCI (du) thu duoc 4,48 lit khi Hz (dktc) thoat ra.

a) Xac dinh kim loai M.

b) Mt khac, hoa tan hoan toan 0,1 mol M va 0,2 mol Al vao dung dich HNOs3 loang du,
sau phan Gng khoi lugng dung dich ting thém 7,8 gam. Tinh s6 mol HNO; da tham gia phan
ung.

Huéng din giai

nCl =O,6m01
a) Ta co: ’
n, = 0,2™"
Dét nM — a.mol
nAl — 2amol
CK:M —M™? + 2¢ C.OXH:Cl, + 2e ——2CI
a 2.a 06 1,2
Al——> AIP + 3e 2H "+ 2e——H>
2.a 6.a 0,4 0,2

Baotoane,taco:2a+6a=1,2+04—>a=0,2

Vay: my=0,2.M + 0,4. 27 =15,6g >M =24 (Mg)

b)

e Khbi }u’qng hon ho‘p kim loai phan tng la : Q,l. 24 + 0,2.27= 7,8g

e Ta thay d¢ tang khoi lugng cua dung dich bang khoi lugng cua hon hop kim loai phan tng, suy
ra phan ung khong sinh ra chat khi ma san pham khur 1a NH4NO:s.

4Mg +10HNO, ——>4Mg(NO,), + NH,NO, + 3H,0

8Al+30HNO, —>8AI(NO,), +3NH,NO, +9H,0

Ta co: npy, :gnMg +%nm :§.0,1+%.O,2 =1"
Cau 15: (Bén Tre 2021-2022). D6t nong mot hdn hop gom Al va 16 gam Fe;Os (trong diéu kién
khong c6 khong khi) dén khi phan tng xay ra hoan toan, thu dugc hoan hop chét rin X. Cho X
tac dung vira du v6i V ml dung dich NaOH 1M sinh ra 3,36 lit khi H, (dktc). Viét cac phuong
trinh hoa hoc xdy ra va xac dinh gia tri V.

Huéng dén giai

1. PTHH: 2A1 + Fe,03—-— ALO; +2Fe (1)
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Vi chét ran X tac dung v6i NaOH sinh ra H,
— Chét rin X: AL,Os, Fe, Al du
AlLO3 + 2NaOH — 2NaAlO; + H,O (2)

2A1 + 2NaOH + H,0 —> 2NaAlO, + 3H, (3)

3,36

16 ) _ 336 _
> 3" Too 0,1 mol; 224 0,15 mol

Theo (1): = ,,=01

23
2
Theo (2), (3): nnaon =2, , + Tz = 0,3 mol

Vay thé tich dung dich NaOH 1M 13: Vung dich Naor = 0,3 it = 300 ml
Céu 16: ( Bic ninh 2021-2022). X 1a hdn hop gdom kim loai R va kim loai kiém M. Khi thém
0,92 gam Na vao 5,43 gam X ¢ trén thu dugc hdn hop Y ¢6 chtra 36,22% Na theo khdi luong.
Lay toan b hdn hop Y cho tac dung véi luong du dung dich NaOH, thu duoc 6,16 lit khi Ha
(dktc).

a) Xac dinh kim loai M va R.

b) Lay m gam X & trén cho vao nudc du thu duoc 2,016 lit khi H, (dktc). Tinh gia tri cia
m.
Biét cac phan tng xay ra hoan toan

Huéng dén giai

a. Néu M khong phai 1a kim loai Na thi %Mmxa wong v = ——22— ~14,49%< 36,22%
0,92+5,43

—>M la kim loa1 Na.

Khoi lugng Na trong Y 1a 0,3622. (0,92+5,43) = 2,3gam— NNa trong Y = 0,1(mol)

2
—1INa trong X— 0,1—% = 0,06(mo|)

—Khbi lugng kim loai R 1a (5,43 +0,92)-2,3=4,05(gam)

*)Y + NaOH du:
2Na + 2H,O — 2NaOH + H»
0,1 0,05 mol

—Kim loai R c6 thé tac dung véi H2O sinh ra Ha hodc khong tac dung v6i H2O nhung c6 thé tac
dung v&i dung dich NaOH sinh ra khi H»

PTHH:
2R+2nH,0 —2R(OH), +nH,
% < 0,225 mol
n
Hoac
2R+2(4-n)NaOH+2(n-2)H,0—>2Na, RO,+nH,
% <~ 0,225 mol
n
4,05
—)MR =W_ 9n

n
—Nghiém phu hop n=3 va Mr=27 (g/mol). Vay R 1a Al (Nhom)
b.
m gam hdn hop X gom Na: 0,06k mol; Al: 0,15k mol
2Na + 2H>O — 2NaOH + H»
0,06k — 0,06k — 0,03k
2NaOH +2Al+ 2H,0O — 2NaAlO; + 3H»
0,06k — 0,06k — 0,09k
-Ttr mol Hy—k=0,75—m = 4,0725gam
Cau 17: (Bac Liéu) Thyc hién phan tng nhiét nhém (trong diéu kién khong c6 khong khi, hiéu
suat 100%) v6i 19,32 gam hdn hop X gdm Al va a gam mdt oxit sat, thu duoc hdn hop rin Y.

Tailieuthi.net Trang 211



Tailieuthi.net

Hoa tan Y bang dung dich NaOH du, sau khi cac phan (mg xay ra hoan toan thu dugc dung dich
Z, chét khong tan T va 1,344 lit khi (dktc). Suc CO> dén du vao dung dich Z, loc léy két tua nung
dén khéi lwong khong d6i duoc 10,2 gam mot chat ran.
a. Xac dinh cong thirc cua oxit st.
b. Tinh gié tri cia a.

Huéng dén giai
Pit CTPT cua oxit sat: FexOy

2yAl + 3FeOy — yALOs +3xFe (1)

Chét ran sau phan tng nhiét nhom, khi tic dung véi NaOH, cho H,
Vay sau phan tng nhiét nhom, chat rin gdm: ALO3, Fe, Al du
Al,0O3 + 2NaOH — 2NaAlO: + H20 (2)

2Al+ 2NaOH + 2H>0 — 2NaAlO2 + 3Hz (3)

NaAlO; + CO2 + 2H,0 — NaHCOs + AI(OH);  (4)

2AIOH); — ALO3 +3H:0 (3)
2 1344

Theo (3) NAI du sau pu (1) = 5 = 5 H = 0 04 mol
Vi s6 mol nguyén tir ciia nguyén t6 14 khong doi = naiban dau = 2 , 3 =2 11%22 = 0,2 mol
= Moxitsit =a = 19,32 — 0,2%27 = 13,92 & natpu(1) = 0,2 — 0,04 = 0,16 mol

3 _ 024 024

ThGO (1). nox1t sat - _(56 + 16 ) _ 13 92

-7 v@ T

=== CTPT ciia oxit sit: Fe,O,
Cau 18: (Bac Can 2021-2022) Hoa tan m gam hsrl hop Al, ALOs trong dung dich HCI du thu
dugc 1,008 lit khi (dktc). Mat khac hoa tan m gam hon hgp trén can dung vira du 50ml NaOH 1M.

Tinh m
Huwéng dan giai

S6 mol Ha = 12(2)(;8 = 0,045 mol
-PTHH: 2Al + 6HCI — 2AICl; + 3H»
Mol: 0,03 0,045

AlOs3 + 6HCl — 2AICI; + 3H,0
- S6 mol NaOH = 0,05.1= 0,05 mol
- PTHH: 2Al+ 2NaOH + 2H>O — 2NaAlO; + 3H> (1)
Mol: 0,03 0,03
ALLO3; + 2NaOH — 2NaAlO; + 3H,0 (2)
Mol: 0,01 (0,05-0,03)
Vay m= 0,03.27 + 0,01.102 = 1,83 (g)
Cau 19: (Ba ria- Viing Tau 2021-2022) Mot nguyén td R tao thanh hop chat khi vé6i hidro ¢o
cong thirc hoa hoc chung 1a RH4. Trong hop chit c¢6 hoa tri cao nhat vai oxi thi R chiém 27,27 %
vé khoi lugng. Hay xac dinh tén nguyén t6 R va xac dinh vi tri ciia R trong bang tudn hoan?
Huéng din giai

Cong thure hoa hoc cua oxit ¢6 hoéa tri cao nhét 1a RO

. % 2727 _
-Taco: % 7273 —R =12
Vay R 1a Cacbon (C)

-Vi tri: O thir 6, chu ki 2, nhém IVA
Ta co: ptnte =40 (1)
Ma p=e (2)
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2p-n=12(3)
Tu (1), (2),(3),taco:p=e=13,n=14
Vay A 1a nguyén t6 nhém (Al)
Cau 20: ( Vinh Long 2022-2023) Hoa ta hoan toan m gam hdn hop gém Al, ALOs va Al(OH)s,
bang mot lwong vira di dung dich HaSO4 20%. Sau khi phan tmg két thuc, thu dugce 273,75 gam
dung dich Alx(SO4); 21,863% va 5,04 lit H> (dktc). Xac dinh gia tri m.
Huéng din giai
n _ 273,75. 21,863%
Al (SOy);3 342
Bao toan mol nguyén t6 ctia nhom SOa ta ¢6 n HaSO4 = 3. n Alx(SO4); = 3. 0,175 = 0,525 mol
m dung dich H>SO4 = 0,525.98 _ 257,25 gam

(]

=0,175 mol

n, = 0,225 mol

m ddspu = m hon hop + m dd H2SO4 — m Ha
273,75 = m+257,25-0,225.2. Suyram= 16,95 gam.
Céu 21: (Pic Lak 2022-2023) . Hon hop X gom ALO;, Fe,03, CuO va NayO. Cho X vao nudc
du, thu dugc chat rin A, dung dich B. Khi cho chit ran A vao dung dich NaOH du thu duoc chat
rin C va dung dich hdn hop E. Cho dong khi CO du di qua 6ng dung chit rin C, dun ndng, thu
duoc chat ran F. C6 can E thu dugc chat H. Cho tir tur dung dich HCI du vao B dugc dung dich D,
¢d can D dugc chat rin G. Hay lap luan, viét cac phan ng héa hoc xay ra, cho biét cac chat
tuong tng vai cac ki hicu A, B, C, E, F, H, G trong céc thi nghié¢m trén.

Huéng din giai
Cho X gédm ALOs, Fe203, CuO, Na,O vao nude du

Na,O + H,O — 2 NaOH

2NaOH + ALO; — 2NaAlO2> + H;O

Trong chat rdn A c6 AOsdo khi cho chét ran A vao dung dich NaOH du thu duoc chat rin
C va dung dich hon hop E vay nén:

AL O,
Chat ran A gom: { Fe,0,

CuO
Dung dich B gém NaAlO;

Cho chét ran A qua NaOH du
2NaOH + ALO; — 2NaAlO> + H;O

Chét rin C: Fe,03, CuO

. NaOH
Dung dich E { NadlO,

Cho CO di qua chét rin C
Fe;O; +3CO — 2Fe  + 3COq
CutO+ CO —Cu + CO2
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£, 2 Fe
Chatran F {C

u

NaOH

C6 can E duoc chat ran H: { NaAlO,

Cho tir tir HCI dén du vao dung dich B
HCI + NaAlO; + HHO — NaCl + Al(OH)s!
3HCI + AI(OH); — AICL; + 3H0

HCI du
AlCI,

C6 can dung dich D dugc chit ran G: AICI;
Cau 22: (Ha Nam 2022-2023) Cho 7,215 gam kim loai R vao 100 ml dung dich X chura AICI3

0,4M va FeCl, 0,15M. Sau khi cac phan tng xdy ra hoan toan, thu dugc 100 ml dung dich Y va
1,74 gam chét ran Z. Hoa tan hoan toan luong chét ran Z bang dung dich H»SO4 dic, nong, du
thu dugc 168 ml khi SO, (dktc, san pham khir duy nhat).

a. xac dinh kim loai R.

Dung dich D {

b. Tinh nong d6 mol/lit ctia cac chat tan c6 trong dung dich Y.
Huoéng din giai
e, =0,04(mol);ng,, =0,015(mol); ny, =0,0075(mol)
- Trudong hop 1: R day Fe ra khoi mubi
2R+ xFeCl, —— 2RClk + xFe (1)
nge = 0,015 (mol) => mpe =0,015.56 = 0,84 gam < 1,74 => Z con c6 kim loai khéc.
—2% 50,015.3>0,0075.2 => Loai.
- Trudng hop 2: R tac dung véi nudce & diéu kién thudng => Chat ran Z 1a hidroxit
R + xH,O —— R(OH)x + x2H, (2)
R(OH)x + FeClr —— RClx + Fe(OH): (3)
Z tac dung v6é1 HaSO4 gic sinh ra SO2 => chi ¢6 Fe(OH)2 phan tng tao SO».
2Fe(OH), + 4H>SOs44sc ——> Fex(SOs)3 + SO, + 4H20
Neeiomy, = 0,015(mol) =>my, oy, =1,35(gam) < 1,74. => Trong Z c6 Fe(OH)2 va Al(OH)s.
=> Ny0m), =0,005(mol)

_Gia st AICL; con dw. 3R(OH)x + xAICI; —— 3RCl, + xAl(OH); (4)

‘ 0,03 0,015 0,045
- T (3), (4): X acom, = + = (mol)
X X X
Mg =7.215: 29 _160.33x (loai)
X

=> AICI; phéan g hét va két tia tan mot phan.
R(OH)x + AI(OH); —— R(AIO2)x + HO (5)
0,03 0,012 0,035 0,185
ZnR(OH)X = + + = (mol)
X X X X

—Mp =7215: 2185304

x
Chonx =1 Mr=39=>RIakK

=>Trong Y gom: KCl: 0,15 mol va KAIO2: 0,035 mol.
Cwikct = 1,5M; Cyvkaio2 = 0,35 M
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Cau 23. (Quang Binh 2022-2023) Hon hop X gém BaCO;, Cu, Fe;04, Al,O; c6 s6 mol bang
nhau. Nung néng X (trong diéu kién khong c6 khong khi) cho dén khi phan tng xay ra hoan toan
thu dugc chat ran B va khi C. Cho B vao nudc du, sau phan Gng thu duge dung dich E va chat rin
F. Suc khi C vao dung dich E va hoa tan F vao dung dich HCI du. Viét phuong trinh héa hoc cia
cac phan Ung xay ra.

Huéng din giai

PTHH:
- Nung néng hdn hop X:
0
BaCOs; BaO + CO;
a mol amol amol

Chét ran B: BaO, Cu, Fe304, ALOs ¢6 cung s6 mol 1a a mol
Khi C: CO2 a mol
- Cho chét ran B vao nudc:
BaO + H,O — Ba(OH):
a mol a mol
Ba(OH); + Al,O3 — Ba(AlOz): + H2O
a mol a mol a mol
Dung dich E chura chat tan: Ba(AlO2) a mol
Chét rin F: Cu, Fe304
- Suc khi C vao dung dich E:
2CO;2 +4H,0 + Ba(AlOz), —» Ba(HCO3), + 2AI(OH);3
a mol
- Hoa tan F vao dung dich HCI:
Fe;04 + 8HCI — FeCl, + 2FeCls + 4H20
Cu + 2FeCls — 2FeCl, + CuCl,
Cau 24: (Quang Binh 2022-2023) Cho 7,65 gam hdn hop X gdm Al va Mg tan hoan toan trong

500 ml dung dich H>SO4 8M, thu dugc dung dich X va 8,4 lit khi H, (dktc). Cho 850 ml dung

dich NaOH 1M vao X, sau khi cac phan tmg xay ra hoan toan thu dugc m gam két tiia. Tinh gia

tri m.
Huéng dén giai
(1) 2Al+ 3H2SO4 — Alx(SO4)3 + 3H2?
(2) Mg + H2SO4 — MgSO4 + Hat
, = 5= 0375

, ,=0508=04
= H3S04 con du 0,4 — 0,375 = 0,025 mol
Goix,y lan luot 13 s6 mol cua Al va Mg
Theo bai ta co pt: 27x + 24y = 7,65 (*)

Theo PTHH (1), @) tacd: ,= = +

=2+ =0375(")
27 +24 =765 =015

Tu (*) va (**) ta c6 hé phuong trinh: { 3 L = 0375 = { — O 15 mol
2 ’ '

Theo PT (1): =0,075 mol

2( 4)3
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Theo PT (2): , = 0,015 mol
nNzo = 0,85 mol
(3) 2NaOH + MgS0O4 — Mg(OH)2 + NaxSO4

03 « 015 — 0,15 mol
(4) 6NaOH + Alx(SO4)3 — 2A1(OH)s + 3NaxSO4
0,45 <~ 0,075 — 0,015 mol
(5) 2NaOH + H2SO4 (qu) = NaSO4 + 2H,0
0,05 « 0,025 mol

Sau phan tmg (3) va (4), (5) s6 mol NaOH con 14 0,85 — 0,3 — 0,45 — 0,05 = 0,05 mol
(6) NaOH + Al(OH); — NaAlO: + 2H>0O
0,05 0,05 mol
TheoPT(5):  ( y, 44 =005
= (306 a =015-005=01
Vay két tia gdm: Mg(OH)2: 0,15 mol; AI(OH)3: 0,1 mol
m=0,15.58 +0,1.78 = 16,5 gam N
Cau 25: (Quang Binh 2022-2023) Hon hop A gom Na, Al, Fe. Hoa tan 2,16 gam A vao nudc du,
thu duoc 0,448 lit khi & dktc va con lai chat ran B. Cho B phan ung hét véi 60 ml dung dich
CuSO;4 1M thu dugc 3,2 gam Cu va dung dich C. Cho C phan tng v6i NaOH thu duogc két tia 1on
nhat. Nung két tia trong khong khi dén khéi luong khong doi thu dwge m gam chat ran E. Tinh
phan trim vé khdi lugng cac chat trong A va gia tri cia m.
Huéng din giai
- , = 0,06 mol, ncy = 0,05 mol, , =0,02 mol
- Goi a, b, ¢ 1an lugt 1a s6 mol Na, Al, Fe
- PTHH: (1) 2Na + 2H,O — 2NaOH + H»

a a a/2 mol
(2) 2Al + 2NaOH + 2H>O — 2NaAlO; + 3H;
a a a 3a/2 mol

Chét ran B gom: Fe ¢ mol va Al du b —a mol
(3) 2Al + 3CuSO4 — Aly(SO4); + 3Cu
(4) Fe + CuSOs — FeSO4 + Cu
Thay < , => CuSOx con du
Dung dich C gom: CuSO;4 du, Al(SO4)3, FeSO4
(5) CuSO4 + 2NaOH — Cu(OH), + Na;SO4
(6) FeSO4 + 2NaOH —> Fe(OH), + Na,SOy4
(7) Aly(SO4); + 6NaOH — 2A1(OH); + 3NaySOq4
0

(8) Cu(OH), CuO + H:0O
0
(9) 4Fe(OH), + O2  2Fe;03 + 4H20
0

(10) 2AI(OH);  ALOs +3HxO
Theo pt (1) va (2): naipu(2) = NNaoH = NNa = @ Mol
= = il 3? =2 mol
= 2 =0,02=>a=0,01 mol
= nalde=b— 0,01 mol
Theo gia thuyét: my, + mai + mge = 2,16

Tailieuthi.net Trang 216



Tailieuthi.net
—>23.0,01 +27b + 56¢ = 2,16 => 27b + 56¢ = 1,93 (¥)
Mgt khac, theo pt (3) (4): ncw = naias + nre
= g (b—0,01)+ ¢ = 0,05
= 3b+2c=0,11 (**)

\ \ 1. [27b + 56c = 193 _ = 0,03
Tl (*) va (*%) tacohpt.{ 3b + 2¢ = 0,11 —>{ = 0,02

Yomy, =222 100% = 10,65%

Yoma =20 100% = 37,5%

Y%mre = 100% - 10,65% - 37,5% = 51.85%

Theopt 3), (5. (8): , ,= 3 ,= 3.002=001
= , 3 = 1,02 gam

Theo pt (4), (6), (9): , ,= 3 = 5.002=001
=> , 3 — 1,6 gam

. »=0,06-0,05=0,01 mol

Theo pt (7), (10): = , = 0,01 mol

=> = 0,8 gam

Vay m = 3,42 gam
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