Tailieuthi.net )
CHUYEN PE: KIM LOAI KIEM

PHAN A: LI THUYET
I. PON CHAT
1. Pic diém chung
. Cau hinh
Nowvin s | Ta o Céu hinh Viui | a: ml, i
uyén td én nguyén to electron Oa tri
gwy gy electron . ‘op ’
ngoai cung
Li Lithium [He] 2s!
Na Sodium [Ne] 3s! )
- Nhoém
K Potassium [Ar] 4s! IA ns! I
Rb Rubidium [Kr] 5s!
Cs Caesium [Xe] 6s1

2. Trang thai tu nhién

Trong ty nhién, cac kim loai kiém khong c6 & dang don chat ma chi ton tai & dang hop chat.

- Nudc bién, mé mudi, quing halide c¢6 nhiéu NaCl

- Quang sylvinite (NaCIL.KCI).

3. Tinh chat vat li

- t%0i, t°hong chay thap nén duoc dung lam chudng bao chay.

- Khéi lugng riéng nho

- B¢ cung thap

Do kim loai kiém c6 mang tinh thé 1ap phuong tdm khdi, cau triic twong ddi réng, kich thudc nguyén
tir va ion 16n nén kim loai kiém c6 khéi luong riéng nho. Mit khac, trong tinh thé cac nguyén tir va ion
lién két véi nhau bang lién két kim loai yéu. Vi vay, kim loai kiém c6 nhiét d6 néng chay va nhiét do
soi thap, do cung thap.

4. Tinh chit hoéa hoc

Tinh kim loai tang dan: Li < Na <K, céac kim loai kiém déu 1a cac kim loai manh.

a. Tac dung véi phi kim

2Na + Cl, —— 2NaCl

4Na + O ——> 2NaO  (sodium oxide)

2Na + Oz ——> Na2O2 (sodium peroxide)
b. Tac dung véi H,0:
Kim loai kiém khtr nudc dé dang & nhiét d thuong, giai phong khi hidro.
2Na +2H,0——2NaOH + H, T
Tir Li d&én Cs phan (mg véi nude xay ra ngiy cang manh liét. Sodium bi néng chiy va chay trén mat
nude, potassium bung chay kém tiéng nd nhe.
— Vi cac kim loai kiém d& tac dung v6i 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 véi H2O trude, sau do san phfim moi tac dung voi dung dich mudi (néu co)
Vi du: Cho mau sodium vao dung dich CuSOs, néu hién tugng xay ra va viét phéan tmg minh hoa
Hién tugng: sti bot khi, c6 két tha mau xanh lam, mau xanh cta dung dich nhat di
2Na + 2H>0O — 2NaOH + H»
2NaOH + CuSO4 — Cu(OH)2| + Na>SO4
5. Diéu ché

- Diéu ché: Dién phan muodi chloride nong chay
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VD: 2NaCl —22¢ 5 2Na + Cl
Sodium duoc san xudt trong cong nghiép bang cach dién phan mudi NaCl ¢ trang thai nong chay. So

dd binh dién phan Down duogc cho ¢ hinh vé:

+ Tai cathode: Na* + le — Na (qua trinh khir)

7 Clz (IN
0
[+]
00

o o

I Lusi sic AL

Cathode

Anode

Hinh 1: So dé binh dién phan Down
- Anode thuong 1am bang than chi dé khong bi an mon, cathode lam bang st

+ Tai anode: 2ClI- — Cl, + 2e (qua trinh oxi hoa)

2NaCl —22¢ 5 2Na + Cl»

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

- Thuong dé tan trong nude tao thanh dung dich chat dién li manh.

- O nhiét do thuong, cac ion kim loai nhom IA déu khong mau.

- Khi d6t nong kim loai kiém hodc hop chét trén ngon lira khong mau ¢6 mau dic trung: Li* mau do tia;

Na" mau vang; K" mau tim nhat.

2. Mt s6 hop chit quan trong
a. NaCl (Sodium chloride)
Ung dung: Trong doi séng (gia vi, bao quan va ché bién thuc pham,...), trong y hoc (nuéc mubi sinh

li, chat dién giai,...), trong cong nghiép hoa chat (san xuat chlorine, kiém, nuéc Javel,...)

b. Sodium hydrogencarbonate, sodium carbonate

Sodium hydrogencarbonate (baking
soda)
NaHCO:;

Sodium carbonate (soda)
Na,CO3

Tinh
chat

- Kém bén véi nhiét (dé bi nhiét phan)
2NaHCO3; ——> Na,COs + CO; + H,0
— Ung dung: 1am bot no

- Tinh ludng tinh

NaHCOs3 + HCl — NaCl + CO, + H.O
NaHCO; + NaOH— Na,COsz + H,O

— Ung dung: lam thudc chira bénh dau da
day,...

- Bén véi nhiét (khong nhiét phan)
- Tinh chit cia mudi: tac dung véi acid, mudi,
base— san pham phan g phai c6 chat két
tda, bay hoi,...)
Na,CO3 +2 HC1 — 2NaCl + CO2 1 + H2O
Na,;COs + Ba(OH), — BaCOs |+ 2NaOH
Na,;COs3 + CaCl, — CaCOs | + 2NaCl
3Na,COs; +2AICl;3 + 3H,0

— Al(OH)3 +3CO, + 6NaCl
Chu y:
- dung dich Na,COs ¢6 mdi truong kiém
(pH > 7), 1am quy tim chuyén xanh.

dung

+ Duoc pham (chita dau da day do thira
acid)

- Nguyén liéu san xuat thily tinh, xa phong,
bot giat, chét téy ruaa,...
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+ Thyc pham (bot nd) - Xir li nwéc nhiém phén (tach loai ion Fe’* ra
+ Lam chét chira chay dang bot khéi nudc).

+ Xt li nu6e (diéu chinh pH khi nude du - Lam mém nudc (tach loai ion Ca2*, Mg?").
acid) - Tay sach vét dau m& trén chi tiét may,...

Phwong phap Solvay

- Nguyén liéu: d4 voi, mudi dn, ammonia va nudc

- Sén xuit:

1. Hoa tan bao hoa NaCl trong dung dich NH3 déc.

2. Nung CaCOj3 & 950 - 1100 °C rdi dan khi thoat ra vao dung dich bio hoa ctia NaCl trong
NH3, thuc té trong cong nghiép ngudi ta sir dung cac phan tng nay:

CaCO; — CaO + CO»

NaCl + NHz + CO, + H O  NaHCOs; + NH4Cl

3. Tach NaHCOj; khoéi dung dich nho tinh tan. Nung NaHCO3 ¢ nhiét d¢ 450 - 500 °C thu
duoc soda:

2NaHCO; —— Na,CO; + CO; + H,0

Qua trinh nhié¢t phan NaHCO; da giai phong mot ntra lugng CO: da su dung, khi nay tiép tuc
dugc dua vao qua trinh san xuat. Con san pham phu khac 1a NH4CI duoc ché hoa véi voi toi
(Ca(OH),) dé thu lai khi NH; va sau d6 khi nay ciing duoc dua trg lai qua trinh:

San | 2NH4CI + Ca(OH)2 — CaCl; + 2NH3 + 2H>0
xuat | Cac khi CO,, NH;3 bay 1én dugc tuan hoan trd lai, chat thai chinh cua qué trinh 1a CaCl, va
mot sd chat khong phan tng khac. NH; duogc tuan hoan trong qué trinh san xuét, vi vay
phuong phap nay con goi 1a phuong phap tudn hoan amonia.
2NH,C1
2 NaHCO,
PHAN B: BAI TAP PUQC PHAN DANG
Dang 1: BAI TAP LI THUYET

- Phuong phép: ndm virng cac phan tng lién quan

- Vi du minh hoa (chi can giai mau 1 hoac 2 cau):

Vi du 1. Tir hai mudi X va Y thyc hién cac phan tng sau:

X5 3% 100, X AH0 — X,
X,+ Y— X+Y,+H,0 X,+2Y — X +Y, +2H,0
Tim X, Y?
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Hwéng dan giai

X: CaCOs, Y: NaHCO:s.

CaCO;—"— Ca0O + CO»
X Xj

CaO +H,0 # FH Ca(OH),
Xi X2

Ca(OH); + NaHCO; ——> CaCO;3 + NaOH + H,0
X Y X Y

Ca(OH); + 2NaHCO3 —— CaCOs + Na,COs3 + H20
X2 Y X Y2

- Bai tdp gidi chi tiét

Ciau 1: Cho so d6 cac phan tng sau:

(1) X] + HzO filen phan dung dich > XZ + X3T + HZT

€O mang ngan

(2) X2 + X4 — CaCOs + Na,COs + H,O
(3) X2 + X5 — X1 + X5 + H20.
(4) X4+ X6 — CaSO4 + NaSO4 + CO2 + H20.
Tim céac chat X1, Xa, X3, Xa, Xs, X6 va viét cac phéan rng minh hoa.
Hudéng dan giai
(1) 2NaCl + 2H,0—®™ 52NaOH + CI, T + H, T
(X1) (X2) (X3)
(2) 2NaOH + Ca(HCO3), — CaCO3| + Na,COs + 2H20
(X4)
(3) 2NaOH + Cl; — NaCl + NaClO + H20
(X5)
(4) Ca(HCO:3)2 + 2NaHSO4 — CaSO4 + NaxSO4 + 2CO27 + 2H20
(X06)
Céu 2: Cho day chuyén hoa sau: X

+CO,+H,0 NaOH
EARL N Y. 4 X

Biét X, Y la hop chit cua Na, tim X, Y va viét cac phan tng minh hoa, viét phéan ung diéu ché X, Y
bang phuong phap Solvay.
Hudéng dan giai
Y tac dung véi NaOH tao thanh X nén X khong thé 1a Na,O, NaOH, NaHCO:s. Vay X 1a NaxCOs,

Y la NaHCO:s. Phuong trinh phan Ung:

Na,CO, +CO, +H,0 - NaHCO,

NaHCO, +NaOH —» Na,CO, +H,0
Diéu ché X, Y bang phuong phap Solvay.
NaCl + NH; + CO2 + H O  NaHCO; + NH4Cl

2NaHCOs; —“— Na,CO;s + CO, + H,0

Ciu 3: X, Y, Z 1a 3 hop chat cta 1 kim loai hoa trj I, khi d6t néong & nhiét dé cao cho ngon ltra mau
vang. X tac dung v6i Y tao thanh Z. Nung néng Y thu duge chat Z va 1 chat khi G lam duc nude voi
trong, nhung khong lam mat mau dung dich nudc Bra.
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Tim X, Y, Z va viét cac phan Gmg minh hoa
Huéng dan giai

+ Pét chay X, Y, Z cho ngon lira mau vang, chimg t6 chung 13 hop chat ctia Na.
+ Phuong trinh phéan ng:

NaOH +NaHCO,——Na,CO,+H 0

%f—/

| R— S
Y A

2NaHCO, —“—-Na,CO, +CO, T +H,0

CO, +Ca(OH),——>CaCO, { +H,0

G

X

Céu 4: Tién hanh thi nghiém theo cac budc sau:
- Bude 1: ROt nude vao dng nghiém thir nhit (khoang 3/4 dng), thém vai giot phenolphtalein; dat vao
gia 6ng nghiém rdi bé vao d6 mot mau Na nho bang hat gao.
- Bude 2: Rot vao dng nghiém thtr hai khoang 5 ml nudc, thém vai giot dung dich phenolphtalein, sau
do6 dat vao gia dng nghiém, roi bo vao 6ng thir hai mot méau kim loai Mg. Pun nong éng nghiém.
Néu hién tugng va viét phéan tng minh hoa.
Huéng dan giai
- O 6ng nghiém 1: Thay Na phan ing méanh liét vi nudc, giai phong khi Ha va dung dich chuyén sang
mau hong.
- O dng nghiém thir 2: Khi chua dun néng thi khong co hién tuong xdy ra. Khi dun néng thi dung dich
Cau 5: C6 3 mudi A1, Aa, A; chira cung mot kim loai va 3 géc cua 3 axit khac nhau. Khi ho nong mdi
mudi trén dén khi déu phét ra ngon lira mau vang. Biét:
A1 + Az — khi By
Ar + A3 —> khiBa
B1, B> déu 1am duc dung dich nudc voi trong. B2 1am nhat mau dung dich bom.
A1, A, déu tac dung dugc véi dung dich NaOH.
Xac dinh cac mubi A,Az, Az va viét cac phuong trinh héa hoc xay ra trong cac thi nghiém.
Hudéng dan giai
A1: NaHCO;
Az: NaHSO;3
As: NaHSOq4
NaHCOs + NaHSO4 — Na2SO4 + CO21 + H20
(B1)
NaHSOs + NaHSO4 — NaxSO4 + SO27 + H20
(B2)
Cau 6: X, Y, Z lan luot 1a mudi cta cac kim loai natri, kali, bari thoa man céc diéu kién sau:
X +Y — c6 chat khi A ;
Y + Z — ¢6 chat két tia B;
Z + X — c6 chat khi A va c6 chat két tua C.
Biét khi A c6 phan tmg lam mat mau dung dich brom va két tia C khong tan trong dung dich HCI.
Chon cac mudi X, Y, Z phu hop va viét cac phuong trinh hod hoc minh hoa.
(Trich dé thi hoc sinh gioi mon hoa hoc lop 9 TP Ha Npi, nam hoc 2012 — 2013)
Hudéng dan giai
X: NaHSO4
Y: KaSOs
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Z: Ba(HSOs),

K2SOs5 +2NaHSO4 — K>SO + SO21 + NaxSO4 + H2O
(Y) X) (A)
Ba(HSOs3): + K2SO3 — BaSO3| +2KHSO3
(Z) (Y)
Ba(HSOs3): + 2NaHSO4 — BaSO4] +2S021 + NaxSO4 + 2H>0
O (X). ©) @A
Cau 7: C6 3 mudi A,B,C déu kém bén véi nhiét. Biét rang:
— Mubi A phan tng véi dung dich HCI hoic dung dich NaOH déu sinh ra khi.
— Mubi B tao san phém khi v6i dung dich HCI va tao chét két tua tréng v6i dung dich NaOH.
— Mubi C mau tim, khi dem nung vé6i dung dich HCI thiy sinh ra khi mau vang.
— Tong phan tir khéi ciia A, B, C 14 383.
Hay lua chon céac mudi A,B,C phu hop va viét cac phuong trinh héa hoc cta cac phan tng xay ra.
(Trich dé thi hoc sinh gi0i mon hoa hoc lop 9 TP Ha Nji, nam hoc 2013 —
2014)
Hudéng dan giai
A: NH4HCO:;
B: Mg(HCO:3)2
C: KMnO4
NH4sHCO3 + 2NaOH — Na,COs; + NH31 + 2H>0
NH4HCO3 + HCl — NH4Cl + CO21 + H20
Mg(HCO:3)2 + 2HCl — MgCl> +2CO:1 + 2H>0
Mg(HCO:3); + 2NaOH — 2NaHCO3 + Mg(OH)2|
2KMnO4 + 16HCI — 2KCI + 2MnCl, + 5Cl21 + 8H20
Ciu 8: Pién phan dung dich NaCl bio hoa c6 mang ngan xdp.

a) Viét phuong trinh hoa hoc ctia phan tmg xdy ra?

b) Céc khi Clo, H; sinh ra ¢ dién cuc nao? mang ngang xép dat ¢ dién cuc nao va co vai tro gi? Tai
sao phai dung dung dich NaCl bao hoa.

¢) Viét phuong trinh hoa hoc néu tién hanh dién phan khong c6 mang ngan.

d) Néu tron céc khi thu duoc & cac dién cuc (theo dién phan c6 mang ngan) trong mot 6ng nghiém
rdi ip ngugc dng nghiém vao chau thuy tinh ¢ chira dung dich NaCl bao hoa va vai giot quy tim. Sau
d6 dem dé ngoai anh sang. Hay néu hién twong quan sat duoc va giai thich, viét phuong trinh héa hoc.

Huéng dan giai

a) + Tai cathode: 2H>O + 2e — H:1 +20H"

+ Tai anode: 2CI" — Cht + 2e
2NaCl + 2H,0 —4 5 2NaOH + Cl, + Ha

b) Cathode: H»1, anode: Cl21
Maing ngin x6p ngan Cl phan ing véi NaOH & cathode
Dung dich NaCl bao hoa dé tiét kiém nguyén liéu.
c) 2NaCl + H,0 —%% 5 NaCl + NaClO+ H,
d) Cl, + H, —— 2HCI
Dung dich 1am quy tim héa dé
Bai 9: Cac hop chit (A), (B), (C), (D) déu la nhiing hop chat ctia kim loai K. Biét:

Tailieuthi.net Trang 6



Tailieuthi.net
Cho (A) tac dung v6i (B) thu dugce (C). Khi cho (C) tac dung véi dung dich cia (D) thi thoat ra khi
khong mau, khong mui lam duc nudc voi trong. Nho dung dich cta chat (A) vao nudc voi trong thi
xudt hién két tia tring (E)
Xéc dinh céc chit (A), (B), (C), (D), (E) va viét cac phuwong trinh hoa hoc.
Hudéng dan giai
(A): KHCO3
(B): KOH
(C): KoCOs
(D): KHSO4
(E): CaCOs3
KHCO3 + KOH — K»>CO3 + H2O
K2COs3 + 2KHSO4 — 2K>S04 + CO2 + H20
2KHCOs3 + Ca(OH), — CaCO0s3| + K2COs3 + 2H20
Bai 10: Mubi X khi ho trén dén khi thi cho ngon lira mau vang. Pun néng MnO, véi hdn hop mudi X
va HoSO4 dam dac théy tao ra khi Y mau vang luc. Khi cho Y tac dung lan lugt voi dung dich NaOH
va voi toi bot thi thu duoc mudi A va B déu ¢ kha nang téy mau. Cho X vao binh chira H>SO4 dac va
dun nong thi thu dugc mot chit khi Z.
Xéac dinh cac chdt X, Y, Z, A, B va viét cac phuong trinh phan tng xay ra.
Hudéng dan giai

X: NaCl

Y: Ch

Z: HCI

A: NaClO
B: Ca(ClO):

2NaCl + HSO4 azc ——> Na»SO4 + 2HCI?

4HC1 + MnO; —“— Cl, + MnCl, + 2H,0

CLx + 2NaOH — NaCl + NaClO + H20

2Cl2 + 2Ca(OH)> — CaCl, + Ca(ClO): + H20
Dang 2: BAI TAP THUC TE
Vi du 2: Hang ndm thé gidi tiéu thu khoang 45 triéu tan chlorine. Gia sir lugng chlorine trén chi dugc
diéu ché tir sodium chloride thi can it nhat bao nhiéu tin sodium chloride?

Hudéng dan giai

ADDLBTNT: nnaci = nc1 = 58,5.2.(45 : 71) = 74,155 triéu tan.

- Bai tdp gidi chi tiét

Cau 1: Lam mubi 1a nghé phé bién tai nhiéu vung ven bién Viét Nam. Mot ho gia dinh tién hanh 1am
mubi trén rudng chira 200 000 L nude bién. Gia thiét 1 L nudc bién ¢ chira 30 gam NaCl va hi¢u suét
qué trinh [am mudi thanh phém dat 60%. Khbi lugng mudi hd gia dinh thu dugc 1a bao nhiéu kg?
Hudéng dan giai
Khéi lugng mudi ho gia dinh thu dugc 1a:

= 20 000.30.60%=3 600 000 (gam) = 3 600 (kg)

Cau 2: Nu6c mubi sinh 1y 1a dung dich NaCl 0,9%. Nudc mudi sinh 1y duoc dung dé suc miéng (ngira

mNaCI

va chita viém hong, bénh rang miéng), rira vet thuong, nhoé mat, nhé mii, lam dich truyén, ...Tuy
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nhién nudc muoi sinh 1y tu pha & gia dinh chi nén dung dé stic miéng, rira vét thuong nhe chir khong
nén nho mat, thay thé dich truyén.
Hay trinh bay cach pha ché 500 gam dung dich nuc mudi sinh 1y tir nude cat va dung dich NaCl
3%.
(Trich dé thi hoc sinh giéi lop 9 TP Cin Tho, nim hoc 2014 — 2015)
Hudéng dan giai
Dit x () 1 khéi lugng sodium chloride (NaCl) cin dung.
500 mL nudc < 500 g nudc
Ap dung cong thc:
C%= Mchit tan/Mdung dich. 100%
= 0,9% =x.500 + x.100%
= x=4,54 gam
- Cach pha ché:
+ Cho khoang 100 mL nudc vao binh dinh mtre ¢6 dung tich 16n hon 500ml.
+ Cén 4,54 gam NaCl va cho vao binh dinh mirc
+ Lic déu hoic khudy cho dén khi mudi tan hét
+ Tiép tuc cho nude dén vach dinh mtrc 500 mL ta duoc dung dich can pha.
Cau 3: Theo tinh toan cua cac nha khoa hoc, dé phong bénh budu cd va mot sé bénh khac, mdi nguoi
can bo sung 1,5.10* g nguyén t6 iodine mdi ngay. Néu lwong iod d6 chi duoc bd sung tir mudi iodine
(c6 25g KI trong mdt tAn mudi) thi mdi nguoi cdn bao nhidu gam mubi an mdi ngay?
Huéng dan giai
Luong KI can cho mdi ngay 1a
(127 +39).1,5.1074
127 ’
%KI trong muodi
25.100%
106 r 7 \ ~
Vay khoi lugng muoi can an moi ngay la
1,96.1074.100
25.1073
Vay mdi ngudi mdi ngdy can phai an 7,84 gam mudi an.

=1,96.107%( )

=2,5.1073(%)

=784( )

Cau 4: Soda (Na>COs) duogc dung trong cong nghiép thiy tinh, ¢ gém, bot giat. Lam lanh 100 gam
dung dich Na>CO; bao hoa ¢ 20°C dén khi thu dugc dung dich bdo hoa & 10°C thi tach ra m gam tinh
thé Na>CO;3.10H,0. Biét 100 gam nudc hoa tan duge t6i da lugng Na>COs lugng NaCOs ¢ 20°C va
10°C lan luot 12 21,5 gam va 12,5 gam. Tinh gia tri cia m?
Hudéng dan giai
Tai 20°C: 121,5 gam dung dich bdo hoa chira 21,5 gam NaxCOs
100 gam dung dich bao hoa chira 17,6955 gam Na>COs
Dit ny, o, 10m,0 tach ra khi lam 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,CO3
(100 — 286x) gam dung dich bao hoa chira (17,6955 - 106x) gam Na>CO3
Ta co: 112,5. (17,6955 - 106x) = 12,5.(100 — 286x)
= x =0,0887 (mol) = m = 25,37 (gam)
Cau 5: Hang nam thé gi6i tiéu thu khoang 45 tridu tan chlorine.
a) Biét 1 m? chlorine 16ng ning 1400 kg, hay tinh thé tich chlorine 16ng twong tng véi 45 triéu tin noi

trén.
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b) So sanh thé tich chlorine 16ng so véi thé tich chlorine khi ¢ diéu kién chuan véi cung mdt khoi
luong.
¢) Nguoi ta thuong két hop diéu ché chlorine véi didu ché xat (NaOH) theo so d6 sau. Viét phuong
trinh hoa hoc xay ra.

Clya— ® [———> ddNaoH
©) ©)
H
Cuc dudng | 0
H‘“‘%m&__ |
|
Mang ngdn xop - gL — || = dd Nacl
\ — 1_ __’:',f/
e L = —
~ ] I Sl
Cycam \ = T dd NaOH
ol | — 2= s
[ e ]
ddNaOH «—  — - = —

Hinh. So @6 diéu ché chlorine va xiit theo phwong phap dién phan dung dich sodium chloride
Huwéng din gidi
a. 1 m? chlorine 16ng nang 1400 kg
Vay 45.10° kg chlorine 1ong 6 thé tich 1a V =4,5.10'" m?
b. 45.10° kg chlorine khi c6 s6 mol 1a: (45.10° : 71).10° mol => Thé tich cta 45.10° kg khi chlorine &
PKC1a Vv’ =1,5712.10" m?.
Ta c6: V : V’ = 2,864 => Chlorine 16ng c6 thé tich 16n hon gép 2,864 lan chlorine khi.
c. Pién phan dung dich NaCl c6 mang ngin x6p:
2NaCl + 2H>0 — 2NaOH + Cl> + H
Cau 6: Trong cong nghiép ngudi ta tich hop qua trinh san xuat xGt (sodium hydroxide) véi khi
chlorine bang phuong phéap dién phan dung dich sodium chloride c6 mang ngin x6p. Khi chlorine thu
dugc dugc lam kho roi hoa 16ng dé 1am nguyén liéu cho nhiéu nganh cong nghiép ché bién va san xuét
hoé chat.

Clye— @ [———> ddNaoOH
= =
H
Cuc ducng v e
9 | I
1
Mang ngan xop - a4 | = dd NaCl
\ — 17 7;/:/‘
[T WS
~ S I |
Cyjcam == i dd NaOH
e = E
== E=
dd NaOH <«— — — = — —

Hinh. So @6 diéu ché chlorine va xiit theo phwong phap dién phan dung dich sodium chloride
a. Theo em hoa chat phui hop duogc st dung dé lam kho khi chlorine 1a gi?
b. Nguoi ta str dung khi chlorine va hydrogen tir qua trinh dién phéan ndi trén dé san xuét hydrochoric
acid thuong pham (32%; D = 1,153 g/mL, & 30 °C). Mot nha may véi quy mé san xuat 300 tan sodium
chloride mdi ngay thi dong thoi san xuat duoc bao nhiéu m? acid thuong phdm néi trén. Biét rang tai
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nha may nay, 65% khoi lugng chlorine sinh ra dugc dung dé san xuat hydrochloric acid va hiéu suat
clia toan b qua trinh tir diéu ché ra khi chlorine t6i san xuat acid thwong pham 13 80%.

Hudéng dan giai
a. Hod chat ding 1am kho khi chlorine 1a sulfuric acid 98%, no c6 tac dung hut nudc nhung khong tac
dung véi khi chlorine.
b.
2NaCl + 2H20 — 2NaOH + Cl; + H;
H> + Cl, - 2HCI
nNazon = 7,5.10° mol => ncpp = 3,75.10° mol
+) Do hi¢u suit toan qué trinh 1a 80% va c6 65% lugng khi chlorine dugc dung dé san xuat
hydrochloric acid => Lugng khi chlorine cin dung dé san xuat acid thwong pham trén 1a:
ncn cin ding= 195.10* mol => ngcr = 390.10* mol => mHCI = 14235.10* gam
=> Khbi lugng dung dich HCI 32%: mqdnci = 44484,375.10* gam
=> Thé tich dung dich HCI thuong pham: Vqqnci= 38581,41804.10* mL = 385,8142 m?
Céu 7: Chlorine dugc dung lam chat chdng tao rong réu trong vé sinh bé boi theo phan tng:

Ca(ClO)2 +2H20 — Ca(OH)2 + 2HCIO (1)

Calcium hypochlorite phan tng véi nudc tao thanh hypochlorous acid 1a mot tic nhan hoat dong. O
pH = 7,0 ¢6 27,5 % acid ion hoa thanh ion hypochlorite khong hoat dong. Phan hypochlorous acid con
lai chuyén thanh chlorine lam sach bé boi. Trong ho boi, ham luong chlorine hoat dong dugc duy tri &
3 ppm hay 4,23.10° M. Can bao nhiéu lugng calcium hypochlorite dé thém vao ho chira 80000 lit
nudc dé lugng chlorine hoat dong dat tiéu chuan vé sinh 13 3 ppm & pH bang 7,0.

Huwéng din giai
+ Trong bé boi chira 80000 L nudc, khdi lugng chlorine can dung dé 1am sach bé boi 1a:
4,23.10° . 80000 . 35,5 = 3,384 x 35,5 = 120,132 gam.
+ S6 mol HCIO tinh theo 1i thuyét 1a: 3,384 x 100 : 72,5 = 3384/725 mol
+ Tir (1) => Lugng Ca(ClO); can dung 13 143.0,5.3384/725 = 333,732 gam.
Cau 8: Theo nghién ctru cua Pai hoc Harvard

vao nam 2013, tré em trong nhtrng khu vuc sinh
song c6 ngudn nudc nhidm Flo ¢ chi sd 1Q
trung binh thdp hon so v&i nhitng ving khac.
TIon F- (fluoride) c6 ddc tinh voi hé than kinh.
Véi lugng tuong d6i thap: 0,2 gam ion F- trén co
thé c6 trong lwong 70kg co thé giy tir vong. Tuy

nhién, dé gitip men riang thém chac va chong

choi cac bénh vé sau rang, ion F~ dugc thém vao

Hinh anh men riang dwgc bé sung F- aé chéng choi sdu ring

nudc udng déng chai voi nong do 1mg ion F-
trén 1L nudc. Trong cac loai kem danh ring, ion F- dugc bo sung mot luong nho dudi dang mudi
sodium fluoride (NaF).b. Mot ban hoc sinh ning khoang 70kg str dung loai nudc chira ion F- voi lugng
Img/1L dé giup men ring chic khoe, chéng sau ring. Sau khi doc thong tin vé doc tinh ciia ion F-, ban
hoc sinh rat lo ling. Hay tinh xem véi thé tich nudc ma ban hoc sinh ndy udng mot ngay 1a bao nhiéu
lit thi ion F- ¢6 trong nudc dat dén muc c6 thé gay doc tinh?

Theo hiép hoi nha khoa Hoa Ky, mot ngudi trudng thanh nén bo sung 3,0 mg F- mdi ngay
dudi dang mudi sodium fluoride (NaF) dé ngin ngira su ring. Lugng NaF khong gay doc cho co thé
khi & mirc 3,19.102 gam/ 1 kg co thé. Mot mau kem danh riang chira 0,28% NaF, hiy tinh khoi luong
mau kem danh ring ma mot ngudi ning 75 kg c6 thé nudt nhung khong gay doc tinh véi co thé?

Hwéng din gidi:
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1 mg/ 1L 1a lieu luong khong ddc.
0,2 g/ 70kg 1a lidu lugng dén muc F- gay doc tinh.
0,2 g =200 mg tuong ung 200L nudc.
Vay mot nguoi 70kg uéng 200 L nude chira F- méi c6 kha nang nhidm doc fluoride.
c. 19.102 x 75=2,3925 g.
Miem dénh ring= 2,3925.100/0,28 = 854,464 gam.
Ciu 9: Theo tinh toan cta cac nha khoa hoc, dé phong bénh budu cd va mot sé bénh khac, mdi nguoi
can bo sung khoang 1,5.10 gam nguyén t6 iodine mdi ngay.
a. Néu lugng iodine d6 chi dugc bd sung tir mudi iodide (ctr 1 tAn mudi dn chira 25 kg KI) thi mdi
ngudi can an bao nhiéu gam mubi an mdi ngay dé du luong iodine trén? (Bo qua su that thoat cua
iodine trong qué trinh bao quan va ché bién).
b. T6 chirc y té khuyén cdo nén nap vao co thé toi da 2 gam sodium/1 ngay/1 ngudi. Néu st dung qué
nhiéu mubi c6 thé gdy mot sd bénh nhu ting huyét 4p. Diéu nay c6 mau thuin gi so voi két qua & cau a?
Tinh luong mudi iodide nén thém vao thirc in mdi ngay? Ching ta nén str dung mudi va céac loai thuc
pham nhur thé nao cho hop 1i dé bo sung iodine can thiét cho co thé? (Coi mubi an chira 99% NaCl vé
khéi luong).
c. Viét Nam 1a mot quoc gia co nhiéu tinh ven bién véi lugng mudi san xuat hang nam rat 1én. Em
nghi nghé mudi c¢6 vai trd nhu thé nao? Hay dé xuat mot sb giai phap theo em co thé phat trién nghé
muoi?

Hinh . Thiéu iodine 13 mjt trong nhirng nguyén n
Huwéng din gidi
a. Khéi luong mudi bo sung mot ngay 1a: m = 7.8 gam.
b. Néu st dung luong mudi nhu & ciu a thi lugng sodium bd sung thém vao co thé 1a my.= 3,04 gam >
2 gam => Luong sodium nay cao gap 1,5 lan lugng khuyén céo. Néu dung lwong mudi an nhu ciu a c6
thé gay ra cac bénh li vé& huyét ap.
Dé hap thy luong sodium nhu khuyén céo thi lugng mudi n nén an mdi ngay 1a 5,1 gam.
Vay chung ta nén:
+ Str dung lwong mubi an nhu khuyén co 1a 5 gam.
+ B6 sung mot sd loai thyc pham chira iodine nhu rau chan vit, rau can, c4, tdm, cua bién, khoai
tay, ... trong cac bira an dé bu ddp lugng thiéu iodine do dn mudi.
c. Nghé san xuit mudi c6 vai tro v6 cling quan trong:
+ Cung cip lwong mudi an tiéu thu cho ca nude, dam bao an ninh lwong thuc vé mubi an.
+ San xuét lwong mudi 16n phuc vu nhu cau xuat khau gitp phat trién kinh té viing san xuat mudi.
+ Pam bao thu nhap 6n dinh cho nguoi dan 1am nghé mubi.
- Mot sb giai phap c6 thé phat trién nghé mudi:
+ Ap dung cac cong nghé hién dai trong tinh ché mudi, san xuat mudi dong goi, dong hop.
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+ Da dang hoé cac san pham lién quan téi mudi (mudi ti€u, mudi iodine, mudi rang, ...).
+ Thiic day kinh doanh mudi trén cac san thuong mai dién tir:
Cau 10: Mubi an khi khai thac tr nuée bién, mé mudi, hd mudi thuong co 14n nhiéu tap chit nhu
MgCl,, CaCl, CaSO4 1am cho mudi c6 vi déng chat va d& bi chay nudc gy anh hudng xau tdi chét
luong mudi. Mot trong nhitng phuong phép loai bo tap chat & mudi an 1a ding hdn hop A gdém
Na>COs, NaOH, BaCl; tac dung véi dung dich nudce mudi dé loai tap chét dudi dang cac chat két tua

CaCOs, Mg(OH),, BaSO4. Mot mau mubi tho thu duge bang phuong phap bay hoi nuéc bién ving Ba
Na — Ninh Thuén c6 thanh phan khdi lugng nhu sau: 96,525% NaCl; 0,190% MgCla; 1,224% CaSOq;

0,010% CaCly; 0,951% H20.

P R

Hinh 7.24.a. Rudng muoi Hinh7.24.b. Mudi mé
a. Viét cac phuong trinh hoa hoc xay ra khi ding hn hop A dé loai bo tap chét co trong mau mudi trén.
b. Tinh khdi luong A can ding dé loai bo hét tap chit c6 trong 3 tin mudi néi trén.
c. Tinh thanh phan % vé khéi lugng clia cc chat trong A. Gia sir cac phan tng xay ra hoan toan.
Hudéng dan giai
a. MgCl, + NaOH — Mg(OH); + 2NaCl (1)
CaSO4 + BaCl, — BaSO4 + CaCl2(2)
CaCl; + Na;CO3; — CaCOs + 2NaCl (3)
b. Trong 3 tAn mudi trén chira: khéi lugng MgCl, ~0,190% x 3 = 5,7.107 tan; CaSOs = 1,224% x 3 =
0,03672 tan ; CaCl,= 0,010% x 3 =3 x 10* tan.
T PTHH (1): Khéi lugng NaOH can dung 1a: 40 x (5,7 x 107 : 95) =2,4.1073 tan
T PTHH (2): Khéi luong BaClz can ding 13: 208 x (0,03672 : 136) = 0,05616 tan
T PTHH (3): Khéi luong Na>COs can ding 13: 106 x [(3.104: 111) + (0,03672 : 136)] = 0,0289 tan.
Vay khéi lugng A can dung dé loai bo hét tap chat trong 3 tin mubi trén 1a: 0,08746 tan.
c. Phan tram khéi lugng mdi chat trong A 1a:
%m Naou = 2,74 %; Yom Baciz = 64,21 %; %m Na2co3 = 33,05%.
Dang 3: BAI TAP CO; VA DUNG DICH KIEM
- Phwong phdp: CO> phan tng v6i dung dich kiém theo cac phan tGng sau:
CO; + MOH — MHCO3
CO2 + 2MOH — M»CO3; + H20

Dit Ovon _ o
Do,
+x < 1: MHCO3
+1<x<2: MHCO3;, M2CO3
+x>2: MoCO3

- Vi du minh hoa (chi can giai mau 1 hodc 2 cau):
Vi du 3. Cho 4,958 L CO2(dkc) di qua 190,48 mL dung dich NaOH 0,02% c6 khéi lugng riéng la
1,05g/ml. Hay cho biét mudi nao dugc tao thanh va khdi luong 1a bao nhiéu gam?
Hudéng dan giai
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nNaon = 0,001 < nep = 0,2 = nyye0,= 0,001— my00, = 0,0
- Bai tap gidi chi tiét

Cau 1: Phai dt bao nhiéu gam carbon dé khi cho khi CO; tao ra trong phan tng trén tic dung véi
3,4 lit dung dich NaOH 0,5M ta dugc 2 mudi véi mudi hydrogencarbonate c6 nong do mol bang 1,4
lan nong d6 mol ctia mubi trung hoa.

Hudéng dan giai

Vi thé tich dung dich khong thay d6i nén ti 1¢ vé nong do ciing chinh 14 ti 18 vé s6 mol.

— mc = 14,4g.

Céu 2: Thoi 2,7269 L khi CO: (dke) vao mot dung dich NaOH thi dugce 9,46 g hdn hop 2 mudi
NaCOs va NaHCOs. Hay xac dinh thanh phan khéi lugng cua hdn hop 2 mudi d6. Néu mudn chi thu
duoc mudi NaHCO3 thi can thém bao nhiéu lit khi carbonic nita?

Huwéng din gidi

8,4 g NaHCO3 va 1,06 g NaxCO:s.

Can thém 0,2479 L CO..

Céu 3: D6t chay 12 g C va cho toan bd khi CO; tao ra tac dung v6i mot dung dich NaOH 0,5M. Véi
thé tich nao ctia dung dich NaOH 0,5M thi xay ra cac truong hop sau:

a) Chi thu dugc mudi NaHCO;(khong du CO»)?
b) Chi thu duoc mudi Na,COs(khong du NaOH)?
¢) Thu duoc ca 2 mudi v6i ndng dd mol ciia NaHCO; bang 1,5 1an nong do mol ciia Na,CO3?
Trong truong hop nay phai tiép tuc thém bao nhiéu lit dung dich NaOH 0,5M nita dé duoc 2
mudi c6 cung ndng d6 mol.
Huwéng din gidi
a) N, = NNeon = Imol — Vadnaonosm =2 L.

b) 2 Do, = NNaOH = 2mol — Vaanaonosm =4 L.

¢)
Dit a, b lan luot 1a sé mol ctia mubi NaHCO3 va NaxCO:s.
Theo PTHH ta co:
a) ne, =at b=1mol (I)
Vi néng d6 mol NaHCOs bang 1,5 1an ndng d6 mol Na,COs nén.
a b

V=15V —>a=1,5b (1)

Giai h¢ phuong trinh (I, II) ta dugc: a = 0,6 mol, b = 0,4 mol
naon=a+2b=0,6 +2x0,4=1,4 mol — Vaanaorosm=2,8 L.
Goi x 1a s6 mol NaOH can thém va khi d6 chi xay ra phan tng.
NaHCO3 + NaOH — NaCOs3; + H,O

x(mol)  x(mol) x(mol)
b) DNanco, du™ (0,6 —x) mol
nNaZCO3 san (054 + X) mol

Vi bai cho nong d6 mol 2 mudi bang nhau nén s6 mol 2 mubdi phai bang nhau.
(0,6 —x) =(0,4 +x) —» x=0,1 mol NaOH

Vay s lit dung dich NaOH can thém 13: Vaanaon o.sm = 0,2 lit.

DANG 4: TIM KIM LOAI KIEM
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- Phwong phdp: Tim khoi lugng mol hodc khoi lugng mol trung binh (néu la hai kim loai kiém
thudc hai chu ki ké tiép)
Vi du 4: Hoa tan hoan toan 17,2g hdn hop gom kim loai kiém A va oxit ciia né vao 1600g nudc
duogc dung dich B. C6 can dung dich B dugc 22,4g hidroxit kim loai khan.
a) Tim kim loai va thanh phan % theo khdi lugng mdi chét trong hdn hop.
b) Tinh thé tich dung dich H»SO4 0,5M can ding dé trung hoa dung dic B.
Hudéng dan giai
Goi cong thirc ctia 2 chat da cho 1a A va A20O.
a, b lan luot 1a s6 mol cua A va A,O
Theo phuong trinh phan tng ta co:
a.Ma+b(2Ma+16)=17,2 (D)
(a+2b)(Ma+17)=224 (1)
Lay (II) — (I): 17a+ 18b =52 (¥)
Khéi lugng trung binh cta hdn hop:
Mt =172:(a+Db)
Tuong duong: M= 18.17,2 : 18(a + b).
Nhan thdy: 18.17,2: 18(a+b) < 18.17,2: 17a+ 18b=18.17,2: 5,2
— MrB < 59,5
Ta co: Ma < 59,5 <2Ma + 16 — 21,75 <Ma < 59,5.
Vay A c6 thé 13: Na(23) hodc K(39).
a) V61 A la Na thi %Na = 2,67% va %Na>O = 97,33%
Véi A 1a K thi %K = 45,3% va %K20 = 54,7%
b) TH: A la Na — Vadgaxit= 0,56 L
TH: AlaK — Vagaxit = 0,4 L.
Céau 2: Hoa tan hoan toan 3,1g hdn hop 2 kim loai kiém trong nuéc thu duoc dung dich A. Dé trung
hoa dung dich A phai dung 50ml dung dich HC1 2M, sau phan tmg thu dugc dung dich B.
a) Néu ¢6 can dung dich B thi s€ thu dugc bao nhiéu gam hon hop mubi khan?
b) Xac dinh 2 kim loai kiém trén, biét rr:ing ti 18 s6 mol cta chung trong honhoplal:1.
Hudéng dan giai
a) mmuséi = 6,65¢
b) 2 kim loai do6 la: Na va K.
Ciau 3: Cho 6,2g hdn hop 2 kim loai kiém thudc 2 chu ky lién tiép trong bang tudn hoan phan tng
v6i H20 du, thu dugce 2,479 L khi (dke) va dung dich A.
a) Tinh thanh phan % vé khéi lugng tig kim loai trong hdn hop ban dau.
b) Suc CO> vao dung dich A thu dugc dung dich B. Cho B phan ung véi BaClz du thu dugce
19,7g két tua. Tinh thé tich khi CO, da bi hap thu.
Hudéng dan giai
a) bat R 1a KHHH chung cho 2 kim loai kiém da cho
Mg 1a khéi luong trung binh cua 2 kim loai kiém A va B, gia st Ma < Mg
— Ma<Mr <Ms.
2A +2H,0 — 2A0H + H»
2B +2H>O — 2BOH + H»
Theo phuong trinh phan tng:
nR = 2nH2 =0,2mol. > Mr=6,2:0,2=31

Theo dé ra: 2 kim loai ndy thudc 2 chu ki lién tiép, nén 2 kim loai d6 1a: A 1a Na(23) va B 1a K(39)
b) Ta c6: nron=nr = 0,2 mol
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PTHH xay ra:

CO; + 2ROH — R2CO3 + H>O

CO; + ROH — RHCO;
Theo bai ra khi cho BaCl, vao dung dich B thi c6 két tiia. Nhur véy trong B phai c6 R»CO; vi trong 2
loai mubi trén thi BaCl, chi phan mg véi R,CO3; ma khong phan tmg véi RHCO:3.
BaCl; + R2CO3; — BaCOs + RCl

— Ngo, =0 n = 0,1 mol — V., = 2,479 L.

R,CO,  DBaco,
Cau 3: Hai kim loai kiém A va B c6 khéi luong bang nhau. Cho 17,94 g hdn hop A va B tan hoan
toan trong 500 g H>O thu dugc 500ml dung dich C(d = 1,03464 g/mL). Tim A va B.

Huwdng dan giai

Céu 4: Mot hon hop X gom 2 kim loai A, B thudc 2 chu ki lién tiép trong bang tuan hoan, c¢6 khéi
luong 14 8,5g. Cho X phan tng hét v6i nude cho ra 3,7185 L khi Ha (dke)
a) Xac dinh 2 kim loai va tinh khdi lugng mdi kim loai trong hdn hop dau.
b) Thém vao 8,5g hdn hop X trén, 1 kim loai kiém thé D dugc hdn hop Y, cho Y tac dung véi
nude thu duoc dung dich E va 4,48 lit khi H, (dktc). C6 can dung dich E ta dugc chit ran Z c6 khoi
lwong 14 22,15g. Xac dinh D va khi luong ctia D.
Huwéng din giai
a) mna = 4,6g va mg = 3,9g.
b) Kim loai D 1a Ba. — mg. = 6,85g.
Cau 5: Hoa tan 23 g mot hon hop gém Ba va 2 kim loai kiém A, B thudc 2 chu ky ké tiép nhau trong
bang tuan hoan vao nudc thu dugc dung dich D va 6,1975 L H; (dke).
Néu thém 180ml dung dich Na,SO4 0,5M vao dung dich D thi chwa két tua hét duoc Ba(OH),. Néu
thém 210ml dung dich Na;SO4 0,5M vao dung dich D thi dung dich sau phan tng con du Na>SO4. Xac
dinh 2 kim loai kiém & trén.
Huwéng din giai
2 kim loai kiém 1& Na va K.
Céu 6: Cho 38,2 g hdn hop gdm 2 mudi carbonate trung hoa ctia 2 kim loai ho4 tri I tac dung vira du
v6i dung dich axit HCI thi thu dugc 7,437 L COz (dkc).
a) Tim tong khdi luong 2 mudi thu dugc sau phan tng.
b) Tim 2 kim loai trén, biét 2 kim loai nay lién tiép nhau trong phan nhém chinh nhém 1.
Huwéng din gidi
a) Mhh mubi = 41,5g.
b) 2 kim loai trén l1a Na va K.
Céu 7: Mot hon hop X gom 2 kim loai A, B thudc 2 chu ki lién tiép trong bang tuan hoan, c¢6 khoi
luong 14 8,5g. Cho X phan tng hét v&i nude cho ra 3,7185 L khi Ha(dke)
a) Xac dinh 2 kim loai va tinh khdi lugng mdi kim loai trong hdn hop dau.
b) Thém vao 8,5g hdn hop X trén, 1 kim loai kiém thé D dugc hdn hop Y, cho Y tac dung véi
nuée thu duoc dung dich E va 4,958 L khi Ha (dkc). C6 can dung dich E ta dugc chit ran Z c6 khoi
lwong 14 22,15g. Xac dinh D va khi luong ctia D.
¢) Bé trung hoa dung dich E & trén can bao nhiéu lit dung dich F chira HCI 0,2M va H2SO4 0,1M.
Tinh khéi lugng két taa thu duoc.
Huwéng din giai
a) mna = 4,6g va mg = 3,9¢g.
b) kim loai D 1a Ba. — mg, = 6,85g.
¢) S6 mol BaSO4 = s6 mol Ba(OH), = s6 mol Ba = 0,05mol.
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— khoi luong ciia BaSO4 = 0,05 . 233 = 11,65g.
Céu 8: Hoa tan 23g mot hdn hop gdm Ba va 2 kim loai kiém A, B thudc 2 chu ky ké tiép nhau trong
bang tudn hoan vao nudc thu duge dung dich D va 6,1975 L H» (dkc).
a) Néu trung hoa 1/2 dung dich D can bao nhiéu ml dung dich H2SO4 0,5M? C6 can dung dich
thu duoc sau khi trung hoa thi dugc bao nhiéu gam mudi khan?
b) Néu thém 180ml dung dich Na>SO4 0,5M vao dung dich D thi chua két tia hét dugc Ba(OH)..
Néu thém 210ml dung dich Na,SO4 0,5M vao dung dich D thi dung dich sau phan tng con du Na;SOs.
Xéc dinh 2 kim loai kiém & trén.
Huéng dan giai
a) mph muéi = 23,75¢g
b) 2 kim loai kiém 1a Na va K.
Cau 9: Hoa tan 27,4 g hdn hgp M>CO; va MHCO; bang 500 mL dung dich HCI 1M théy thoat ra
6,1975 L khi CO, & dke. Dé trung hoa axit du phai ding 50 mL dung dich NaOH 2M. Tim cong thirc
hai mudi va % cac mudi trong hdn hop?
Huéng dan giai

Cau10: Cho 46,9 g hon hop hai mudi sulfate va carbonate cua cung mot kim loai hoa tri [ vao nudc
thanh dung dich A. Cho %: dung dich A tac dung véi dung dich H>SO4 du thoat ra 2,479 L khi ¢ dke.
Cho % dd A tac dung vé6i dung dich BaCl, du thi thu dugc 43g hdn hop két tia tring. Tim cong thirc
hai mudi va % cac mudi trong hdn hop?
Huéng dan giai

Dang 4: BAI TAP MUOI CARBONATe CUA KIM LOAI KIEM VOI ACID
4.1. Cho tir tir acid vao dung dich mudi carbonate
- Phwong phdp: Acid phan Gmg v6i dung dich mudi theo cac phan tng sau:

Na;CO3 + HCI — NaHCO3 + NaCl (1)

Hét Na,CO3; ma HCl du, phan tng (2)
NaHCOs3 + HCl — NaCl + CO; + H20
Vi du 4. Thém tu tir tig giot dung dich chtra 0,05 mol HCI vao dung dich chira 0,06 mol NaxCO:s.
Thé tich CO: (dkc) thu dugc 12 bao nhiéu?
Hudéng dan giai
Na;CO3 + HCI — NaHCO3 + NaCl (1)
0,06 > 0,05

— chua c6 khi CO; thoat ra

- Bai tdp gidi chi tiét

Cau 1. Thém tur tu tung giot dén hét dung dich chua 0,05 mol H2SO4 vao dung dich chira 0,06 mol
Na»COs. Tinh thé tich khi CO; (dkc) thu dugc?
Huéng dan giai
NaxCOs3 + HaSO4 — NaxSO4 + CO21 + H20 (1)
0,06 > 0,05
— chua c6 khi CO; thoat ra
Cau 2. Cho tir tir 200 mL dung dich hon hop HCI 1M va H2SO4 0,5M vao 300 ml dung dich Na2COs
IM thu dugc V L khi (& dke). Tinh V.
Hudéng dan giai
Ta c6 ny™ = 0,4 mol, ncos> = 0,3 mol
Khi thém tir tir hdn hgp axit vao NaCOs xdy ra cdc phuong trinh sau:
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H" + COs> — HCOs(1)
04 ---->0,3 ------ >0,3
HCOs + H" — CO27 + H20
0,3-------- 0,1 -->0,1
Vay ncoz = 0,1 mol — V= 24,79 lit.
Céau 3. Cho tir tir timg giot dén hét 100 ml dung dich HCI aM vao 100 ml dung dich Na>xCOs 1M, thay
thoat ra 1,4874 L khi CO; (dkc). Tinh a.

Hudéng dan giai
+ngo, =0,16mol = C, 0,y =|L,OM

HCI)

Ta co: My =N

Ciu 4. Cho tir tir dung dich X chtra x mol HCI vao dung dich Y chtra y mol Na>COs. Sau khi cho hét
X vao Y ta duoc dung dich Z. V&i diéu kién y < x < 2y thi thanh phan cta dung dich Z 13?
Huwéng din gidi
Cho ttr tr x mol HCI vao y mol Na2COs
HCI + NaxCO3 — NaCl + NaHCOs (*)
HClaw + NaHCO3; — NaCl + CO21 + H20 (*%*)
Theo (*) nuct > nN22CO3 (x > y) — xay ra (*%).
Ma > nucr <2 X nNa2COs (x < 2y) — NaHCO; du
— Dung dich Z gdbm NaHCO3; NaCl
Ciu 5. Cho tir tir 150 mL HC1 1M vao 500 ml dung dich A gdm Na>CO; 0,21M va NaHCOs 0,18M thi
thu dugc V L khi (dke) va dung dich X. Tinh V.
Huwéng din gidi
Tacong™ =0,15 mol.
Ilco327 = 0,105 mol va npcoz™ = 0,09 mol.
nco2T = 0,15 - 0,105 = 0,045 mol.
Vco2=1,115 lit
Céau 6. Cho tir tir 400 mL dung dich HCI 0,5M dén hét vao binh dung 100 mL dung dich chira dong
thoi NaxCOs 1,5M va NaHCO3 1M, két thic thi nghiém dugc V L khi (dkc). Tinh V.
Hudéng dan giai
Qua trinh xay ra khi axit + X 1an luot 1a:
H* + CO3* — HCOs5 (1)
H"+ HCO3;™ — CO; + H20 (2).
Do ncos*” <nu* < 2ncos?” + nucos
ncoz =nu* —nco3* =0,05mol  V=1,2395L
Ciu 7. Nho tir tir timg giot dén hét 25,0 mL dung dich HCI 1,2M vao 100 mL dung dich chira K2COs
0,2M va KHCO3 0,2M, sau phan tng thu dugc bao nhiéu mol CO,?
Huwéng din gidi
Nho tir tir timg giot HCI nén qua trinh xdy ra 1an lugt theo thir tu:
H* + CO3* — HCOs (1)
sau d6: H" + HCO3s™ — CO21 + H20 (2)
Thay s6 mol cac chat vao — ncoz = 0,010 mol.
Caiu 8. Cho tir tir @én hét dung dich chtra 0,48 mol HCI vao dung dich X chtra dong thdi x mol NaCOs
va 0,2 mol NaHCO:;. Sau khi cac phan ing xay ra hoan toan, thu dugc 4,032 lit CO» (dktc). Gié tri cua
x la
Hudéng dan giai
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nco2 = 0,18 mol <nnancos HClhét  taco CT:

ncoz =ny' — Ilco327 X = 0,48 — 0,18 = 0,3 mol
Cau 9. Dung dich X chira hn hgp gom K>COs 1,5M va KHCO; 1M. Nhé tir tir timg giot cho dén hét
100 mL dung dich c6 chira H2SO4 0,5M va HCl 1M vao 100 ml dung dich X thoat ra V L khi & dkc.
Tinh V.
Huwéng din gidi
H*+ COs* — HCO5 (1)
Nhan thdy ny™ = 0,2 mol > ncos® = 0,15 mol
— Sau phan tng (1) thi H* du : 0,05 mol va > HCO3™ = 0,25 mol
HCO; + H" — CO; + H,0 (2)
Ving" du = 0,05 mol < YHCO3 = 0,25 mol — nco2 = 0,05 mol — V=1,2395 L.
Céu 10. Thém tir tir dung dich HC1 0,2 M vao 500 ml dung dich Na,CO; va KHCO3. Véi thé tich dung
dich HCI 14 0,5 lit thi c6 nhiing bot khi d4u tién xuat hién va véi thé tich dung dich HCI 1a 1,2 lit hét
bot khi thoat ra. Tinh Né)ng do mol ctia NaCOs3 va KHCO:s.
Huwéng din gidi
Doc qua trinh: H" dugc thém tir tir vao dung dich COs?>~ + HCO3™ nén
¢ TH;: dung 0,1 mol HCI thi nco3* = nuci = 0,1 mol.
¢ THa: dun 0,24 mol HCI thi 2nce?” + nucos™ = nuct ||— nucos™ = 0,04 mol.
v6i Vaa = 0,5 lit — [Na2COs] = 0,2M va [KHCO3] = 0,08M.
4.1. Cho tir tir dung dich mudi carbonate vao dung dich acid
- Phwong phdp: Acid phan tng v6i dung dich mudi dong thoi theo cac phan tng sau:
Na,CO3 + 2HCI — 2NaCl + CO2 + H,0 (1)
NaHCO3; + HC1 — NaCl + CO: + H20 (2)
+ Néu HCl du: N, = Nmudi
+ Néu HCI thiéu: s6 mol mudi tham gia phan tng ti 1& thuan véi sé mol hai mudi ban dau.
Vi du 5. Thém tir tir &én hét dung dich chtra 0,02 mol K2CO; vao dung dich chira 0,03 mol HCI. Tinh
thé tich khi CO» thu duogc (dkc)?
Hudéng dan giai
Do thém tir tir Na,CO;3 nén v6i mdi lwong CO;~ s& phan mg ngay tao CO, (H* 16n hon rat
nhiéu so véi CO;™ tai mdi thoi diém)
Neo, = % =0,015 > V=0,37185L

- Bai tdp gidi chi tiét

Cau 1. Nho tir tir timg giot dén hét 100 mL dung dich chita Na,CO3 0,2M va NaHCOj3 0,2M vao 30
mL dung dich HCI1 1M, sau khi phdn tng hoan toan thu dugc s mol CO; 1a
Hudéng dan giai
Vi nNatco3 = nna2CO3 - nucos™ = ncos®.
+ Dt nrcos™ plt = ncos?” pt = a mol.
nucos pu x 1 + ncoz® pu x 2 =nyc1 = 3a=0,03 = a=0,01
Nco2 = NHco3™ pu + ncoz* pu =a+a= 0,02 mol
Cau 2. Nho tu tir 62,5 ml dung dich hon hop NaxCO; 0,08M va KHCO; 0,12M vao 125 mL dung dich
HCI 0,IM va khuéy déu. Sau cac phan ung, thu dugc V mL khi CO; (dke). Gia tri cua V 1a
Hudéng dan giai
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Khi cho hon hop mudi vao axit thi xay ra dong thoi 2 phan ung
COs* +2H" — CO, + H,0 (1)
HCOs + H" — CO2 + H20 (2)
Conu*=0,0125 < 2n co3* + nucos” — luong H* thiéu
Goi s6 mol ctia CO3* va HCO5™ tham gia phan tng lan luot 1a x, y

2x+y=0,0125 {x:L

Tacohé {x 0,005 — 220
~0,0075 =—

Y 1”560

LV=2479 . (—— + 2 y=0221L.
280 560

Cau 3. Dung dich X chtra hon hop NaxCO; 0,75M va NaHCOs 0,5M. Dung dich Y chira H.SO4 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.
Huéng dan giai

Chu y d6 tir tir mudi Na,COs3 va NaHCO; vao dung dich HoSOs4 thi xay ra dong thoi cac phuwong trinh

2H" + CO3* — CO, + H20 (1)

2X-----> X
H"+ HCO3  — CO2 + H20 (2)
y - >y

Ta c6 2x+y=0,3 mol
Vi phan tng xay ra dong thdi nén x: y = ncos? : nucos” = 0,75 : 0,5 =3:2
2x+y=0,3 x=0,1125
2x-3y=0 %{y =0,075
Vay nco2 =0,1125 + 0,075 = 0,1875 mol — V=4,648 L.
Ciu 4. X 14 dung dich hdn hop Na,COs 0,1M va KHCOs 0,IM Tinh thé tich khi CO; (dktc) thoat ra
khi cho tir tir 100 ml dung dich X vao 200 ml dung dich HCI 0,1M.
Huwéng din gidi
Vi day 1a dang cho tir tir X vao HCL nén ti 1¢ s6 mol Na,CO, va KHCO, phan trng v61 HCI phai bang

Tacéhé:{

nhau

2H"+CO; —> H,0+CO,

2x X X

H'+HCO;, — H,0+CO,

X X X

Goi s6 mol Na,CO, 1a x va KHCO, la x (vi ti 1& bang nhau)
Duya vao PT c6 thay tong s6 mol HCI = 2x+x = 3x = 0,02mol

1
= x=——mol
150

Tong s6 mol CO, tao thanh 1a 2x = % =—mol

- V= L.24,79 =0,33L
75

Ciu 5. Nho tir tir timg giot cho dén hét 300 ml dung dich NaHCOj; 0,1M; K2CO;3 0,2M vao 100 ml
dung dich HCI 0,2M; NaHSO4 0,6M va khudy déu thu duoc V lit CO; thoat ra (dkc). Gia tri ctia V 1a
Huwéng din gidi
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V=1,19L.
Cau 6. Thém tur tur ting giot cua 100 ml dung dich chira Na,CO3 1,2M va NaHCO3 0,6M vao 200 ml
dung dich HCI 1M, sau phéan trng hoan toan thu dugc dung dich X. Cho dung dich nudc voi trong du
vao dung dich X thi thu dugc bao nhiéu gam két tia ?
Hudéng dan giai
Do thém tir tir Na,CO3 nén v6i mdi lugng CO;~ s& phan tng ngay tao CO> (H' 16n hon rat nhiéu so
voi COF tai mdi thoi diém)

_ 003 =0,015 -V=0,372L

N,

Chu y d6 tir tir mubi Na,CO3 va NaHCOs vao dung dich H2SOs thi xay ra dong thoi cac phuong trinh
2H" + CO3* — CO2 + H20 (1)

2X-----> X
H"+ HCO3;  — CO2 + H20 (2)
y - >y

Ta c6 2x+y =0,3 mol
Vi phén tmg xay ra dong thoi nén x: y = ncos* : nucos” = 0,75 : 0,5 =3:2
2x+y=0,3 x=0,1125
%
y=0,075
Vay nco2 =0,1125 + 0,075 = 0,1875 mol — V=4,648 L.
Ngoai 18 néu cho tir tir HCI vao dd X thi phan tng sé& xay ra lan lugt

Ta co hé :
2x-3y=0

n._ .,
=0,06=>—>—=2

n
HCOy

Khi cho tir tir dung dich trén vao HCl thi ca CO;” va HCO; sé& phan tng dé tao khi (do cho tir tir nén

=0,12n

n
coF HCO;

luong H ludn 16n hon rat nhiéu luong C 032’ va HCO; ) theo ti 1€ s6 mol cac chat
Gia st ¢6 x mol HCO; phan tng, suy ra ¢6 2x mol CO;~ phan tng
=>x+22x=n,,=0,2=x=0,04

n.,. =0,04

3

Nhu vay, sau phan ng, con lai:
ay p g { =002

nHC

Cho vao nudce voi trong thi s thu duge ng,., =0,04+0,02=0,06
=>m=06g
Cau 7. Nho tir tir dén hét dung dich chtra 0,1 mol Na;COs va 0,3 mol NaHCOs3 vao 150 mL dung dich
H>SO4 1M thu duoc khi CO; va dung dich X. Cho dung dich Ba(OH), du vao dung dich X thi thu
duogc két tha c6 khoi lugng 1a
Huwéng din giai
0,1 mol Na2COs3 va 0,3 mol NaHCOs3 + 0,15 mol H,SO4 — CO»2 + ddX
Ba(OH): + ddX — |
*n,. =03
nc0§’ pu =X.n HCO5 pu =3x

—2x+3x=0,3
—>x=0,06>ng, =4x=0,24
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BaCO,:0,4-0,24=0,16
— Kt —>m=66,47
BaSO, :0,15
4.3. CO; tac dung xir li tao hon hgp carbonate, hydrogencarbonate
Cau 1. Hép thu hoan toan 896 mL khi CO: (dktc) vao 140 mL dung dich NaOH 1M, thu dugc dung
dich X. Cho tir tir dung dich HCI 2M vao X, dén khi bat dau co khi sinh ra thi vira hét V mL. Tinh V.
Huéng dan giai
n

- n 0,14 , .
OH _ ~NaOH _ =3,5>2: Ba zo du, chi tao mudi cacbonat.

Reo, Reo, 0,0

(ZNaOH + CO,—> Na,CO, + Hp] v {NaOH 10,06
0,08—— 0,04——0,04 Na,CO, :0,04

Thr tw cac phan tng khi cho tur tr HCI vao X:

NaOH + HCl——> NaCl + H,0 Na,CO, + HCl——> NaHCO, + NaCl
0,06——0,06 0,04 0,04

Khi bat dau giai doan tao khi CO, dudi ddy thi ding:

NaHCO, + HCl—2NaCl + CO, T +H,0

0,10
2

My = 0,06+0,04 = 0,10 mol ——V =——=0,05(L) = 50(mL)

Cau 2. Dan V lit khi CO> vao 200 mL dung dich NaOH 1M, sau phan tng hoan toan thu dugc dung
dich X. Cho rat tir tir #n hét 125 mL dung dich HCI 1M vao dung dich X thi thy tao thanh 1,68 lit
khi CO». Biét céc thé tich khi déu duge do & dke. Tinh V.
Huwéng din gidi
NacCl: 0,125 mol
NaHCOs3: 0,075 mol.
Lai ¢6 0,075 mol CO; bay ra nén bao toan nguyén td carbon, ta co:
S'ncoz 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 dugc 200 mL dung dich X.
Dung dich Y chira HCI 1M va H,SO4 xM. Cho tir tir dén hét 100 mL dung dich Y vao 200 mL dung
dich X thu dugc 6,1975 lit khi CO, (dkc) va dung dich Z. Cho BaClx du vao dung dich Z thu dugc m
gam két tiia. Gia tri ciia m la
Hudéng dan giai
m=23,30g.
Céu 4. Hip thu hoan toan 12,395 lit CO, (dkc) br:ing 2 1it dung dich KOH c6 néng do x mol/L thu
dugc dung dich X. Nho tir tir dén hét 200 mL dung dich H,SO4 1M lodng véo dung dich X thi thay c6
4,958 lit khi thoat ra (dkc). Gié tri cia x 1a
Hudéng dan giai
x =0,35.
Ciu 5. Hap thu hét 0,1 mol CO» vao dung dich c6 chura 0,08 mol NaOH va 0,1 mol Na>COs3, thu duogc
dung dich X. Nh¢ tir tir dung dich HCI vao dung dich X dén khi thoat ra 0,08 mol khi CO; thi thay hét
x mol HCI. Tinh x.
Hudéng dan giai
- Dung dich X thu dugc chtta céc ion sau: HCO;, CO;~ va Na®. Xét dung dich X ta c6:
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BTDT _ _ 3
Ly + 2y =1 R (Mg + 210 = 0,28 [n, ., =0,12mol

BT:C _ _ _
anog + ncof = Mo, T Myayco, Lanog + ncof* 0,8 L”CO;— 0,08 mol

(V61 n, . =ny,on +2ny, 0o =0,28mol)
- Cho HCI tac dung véi dung dich Y thi:
+n, =0,08+0,08=0,16mol =V, =10,16 ()

Py =Moo

Ciu 6. Hap thy hoan toan 3,92 lit CO» (dktc) bang 250 mL dung dich hon hop Na,COs 0,5M va KOH
aM thu dugc dung dich X. Nho tir tir dén hét 200 mL dung dich HCI 0,5M vao dung dich X thi thiy c6
1,2395 lit khi (dkc) thoat ra. Gid tri cua a la
Huwéng din giai
» Qua trinh xdy ra khi axit + X lan luot la:
H* + COs:> — HCO;5 (1) || HY + HCO3 — CO, + H20 (2).
Do sinh CO> (1) hétvaH" du || NEU H* du  thiéu dirkién ~ H* hét.
» Ta c6 cong thitc: nco2 =nu* —ncos>  ncos®” = 0,05 mol.

Béo toan C: nucos™ = 0,25 mol || Bao toan di¢n tich: a = 0,4
Céu 7. Hap thu hét CO: vao dung dich NaOH duoc dung dich X. Biét rang, cho tir tir dung dich HCI
vao dung dich X thi phai mat 50 mL dung dich HC1 1M méi bat dau thiy khi thoat ra. Néu cho dung
dich Ba(OH), du vao dung dich X dugc 7,88 gam két tia. Dung dich X chira nhitng chit nio?

Huwéng din giai
Na,CO,
NaHCO,

Dd X + 0,05 mol HCI — bét dau c6 1

Dd X + Ba(OH); du — 0,04 |BaCO3

* COz + 2NaOH — NaxCOs3 + H2O

Na>CO3 + CO2 + H,O — 2NaHCO;3

« TH1: CO; du — dung dich X gdm Na,COs3 va NaHCO;
— nNa2CO3 = nucr = 0,05 mol

* CO2 + NaOH — ddX {

Ma nBaco3z = NN22CO3 + nnaicos = 0,04 mol < nna2CO3 = 0,05 mol — Sai
« TH2: NaOH du — dung dich X gdm Na,CO3; NaOH
nHcl = NNaon + NNa2CO3 = 0,05 mol
ngaco3 = 0,04 mol — nn2CO3 = 0,04 mol; nnaon de = 0,01 mol — Piling
— Dung dich X chira NaOH va Na;CO;
Cau 8. Hép thu hoan toan V lit CO; (dkc) vao 400 mL dung dich KOH x M, thu dugc dung dich X.
Nho tir tir dén hét 500 mL dung dich HCI 1M vao dung dich X, thu dugc dung dich Y va thoét ra 24,79
lit khi (dkc). Cho dung dich Y tac dung véi dung dich Ba(OH); du thu dugc 39,4 gam két tha. Gia tri
cuax la
Hudéng dan giai

Nho tur tir axit vao dung dich X dung dich Y.

Y chira KC1 va KHCO:s.
Cho Y + dung dich Ba(OH)> du  c6 phan tng.
KHCO3 + Ba(OH), — BaCO3 + KOH + H»O.
+ Ma nKHCO3 = ngacosz = 0,2 mol.
+ Bao toan Cl1  nkci = nucr = 0,5 mol.

Baotoan K nkon = nkc + nkucos = 0,7 mol.
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0,7

Cmkon = =1,75M

b

Cau 9. Hap thy hoan toan V lit khi CO: (dkc) vao 250 mL dung dich hdn hop géom NaOH 0,4M va
KOH aM thi thu dugc dung dich X. Cho tir tir 250 mL dung dich H2SO4 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): du thay xuat hién 34,05 gam
két tha tring. Tinh a.
Hudéng dan giai
—~Y +Ba(OH), — | Y chira mudi hydrogencarbonate.
—Cho TUTU H* vao X ta ¢6 CT: ncos? /X = nu" — ncoz = 0,175 mol.
34,05 (g) = 0,125 x 233 (mBasos) + 4,925 (mBaco3)  NBacos = 0,025 mol.
nucos” = 0,025 mol || Y gém: Na* (0,1 mol); K* (0,25a mol);
HCO3™ (0,025 mol) va SO4* (0,125 mol) || BTDT:a=0,7
Cau 10. Hép thu hoan toan 991,6 mL khi CO; (dkc) vao dung dich gém 0,02 mol Na,COs3 va y mol
NaOH, thu dugc dung dich T. Cho dung dich BaCl; du vao T, thu dugc 11,82 gam két taa. Néu cho tir
tir dung dich HC1 2M vao T, dén khi bat dau c6 khi thoat ra thi vira hét 40 mL. Tinh y.
Hudéng dan giai
11,82 gam két taa 1 0,06 mol BaCO3  Yncos* trong T = 0,06 mol.
Lai ¢6 > nc trong T = Ncoz + nna2CO3 = 0,04 + 0,02 = 0,06 mol.
Nghia la T chira 0,06 mol COs? va con lai 1a OH™ con du.
chinh vi thé ma khi thém tir tir 0,08 mol HCI vao thi xay ra:
OH +H" — HO
COs> + H" — HCOs~
sau d6, néu thém tiép H* thi méi xay ra:
H"+ HCO3;™ — CO21 + H20.
non = 0,08 — 0,06 =0,02 mol > nn." trong T =0,02 + 0,06 x 2 = 0,14 mol.
bao toan nguyén to Na ta c6: y = 0,14 — 0,02 x 2 =0,1 mol.
Céu 11. Hap thu hoan toan V lit CO, (dkc) vao dung dich chtra dong thoi 0,1 mol Ba(OH)y; 0,255 mol
KOH va 0,2 mol NaOH. Sau khi c4c phan tng xdy ra hoan toan, thu dugc dung dich X va két taa Y.
Nho tir tir dén hét dung dich X vao dung dich chtra 0,35 mol HCI, sinh ra 0,25 mol COx. Tinh V.
Hudéng dan giai
11,82 gam két tiia 13 0,06 mol BaCO;  Y'ncos* trong T = 0,06 mol.
Lai ¢6 > nc wrong T = Ncoz + nna2CO3 = 0,04 + 0,02 = 0,06 mol.
Nghia la T chira 0,06 mol COs? va con lai 1a OH™ con du.
chinh vi thé ma khi thém tir tir 0,08 mol HCl vao thi xdy ra:
OH + H" — H,0 || CO3* + H" — HCOs~
sau d6, néu thém tiép H* thi méi xay ra H + HCOs~ — CO»1 + H,0.
non = 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 c6: y = 0,14 — 0,02 x 2 =0,1 mol.
+ D biét két tiia Y 1a BaCOs3 v6i nacos = ng.>" = 0,1 mol.
BT dién tich/¢a x ta c6: 3ax1 + 2ax2 =0,255 + 0,2 = a= 0,065 mol.
BT cacbon  )nco2 =0,1 + 0,065%5 = 0,425 mol
Vco2=10,536 L
4.4. H¢ dic trung — két hop qua trinh cho tir tir X vio Y va ngwoc lai.
Cau 1. Tién hanh 2 thi nghiém sau:
TN1. Cho tir tr 200ml dung dich HCI 1M vao 150ml dung dich Na,CO3 1M thu dugc Vi lit khi CO,
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TN2. Cho tir tir 150ml dung dich Na;CO; 1M vao 200ml dung dich HCI 1M thu duoc V2 lit khi CO>

Céc thé tich khi do & cung diéu kién. Quan hé cua Vi va Va la
Hudéng dan giai
2 thi nghiém thu dugc lugng khi CO; khac nhau  H' khong du.
— TN1: dau tién NaxCO; + HCI — NaCl + NaHCOs
sau d6 NaHCO3 + HCl — NaCl + CO, + H,O || V1=22,4 x(0,2-0,15)= 1,12 lit.
—TN2: Na,COs3 +2HCl — 2NaCl + CO2 + HoO || V2=22,4x0,2 +2 =224 lit.
I Vi=0,5V2
Cau 2. Cho tu tur V lit dung dich NaCOs3; 1M vao Vi lit dung dich HCI 1M thu dugc 4,958 lit CO2
(dkc). Cho tur tr V1 1it HCI 1M vao V lit dung dich Na;COs 1M thu duoc 2,479 lit CO; (dktc). Vay V
va Vi tuong ung la
Huwéng din giai
2 TN cho 2 lugng khi khac nhau  HCI khong du.
nuct = 2nco2 TN1 =04 mol V=04 lit.
NHel — NNa2co3 =ncoz TN2 -V =0,3 lit
Ciu 3. X 1a dung dich chtra a mol HCL. Y 1a dung dich chira b mol NaxCOs. Nho tir tir hét X vao Y,
sau cac phan ung thu duoc Vi lit CO, (dtc). Nho tir tir hét Y vao X, sau phan tmg duoc V» lit CO»
(dktc). Biét ti 18 Vi:V2 = 3:4. Ti 1¢ a:b bang:
Huwéng din giai
Do thu duoc s6 mol CO; khic nhau & 2 thi nghiém  H+ khong dur.
Xét thi nghiém 1: nho tir tir X vao Y thi xdy ra phan g theo thur tu:
H*+ COs* — HCO;™ || H + HCO3~ — CO: + H2O.
ncoo=nu" —ncoz> =a-b V;= 24,79 x (a— b)
Xét thi nghiém 2: nho tr tr Y vao X thi
xdy ra phan (mg: 2H" + CO3* — CO, + H2O0.
Ncox=ng +2= 0,5a — V2=24,79 x 0,5a
Vi:Va=(a-b)+0,5%a=3:4 <« a:b=8:5.

Ciu 4. X 1a dung dich HCI ndng d6 x mol/L. Y 14 dung dich NaxCO;3 nong dd y mol/L. Nho tir tir 100
mL X vao 100 mL Y, sau cac phan ung thu dugc Vi lit khi CO: (dkc). Nho tu tir 100 mL Y vao 100
mL X, sau phan mg thu duoc V; lit khi CO, (dkc). Biét tile Vi: Vo=4:7. Tilé¢ x : y bang

Huwéng din gidi
+ Nho tur tor X vao Y: Phan ung theo hai giai doan (1) trudce, (2) sau:

Na,CO, + HCl——> NaHCO, + NaCl (1)
0,1y 0,1y 0,1y
NaHCO, + HCl——> NaCl + CO, T + H,0 )
O,I(x—y)—O,l(x—y)
+ Nho tur tor Y vao X: phan rng theo mot giai doan:
Na,CO, + 2HCI—— 2NaCl + CO,T + H,O 3)
0,1x 0,05x
0,1(x - 2(x— _
L. (v y): (x y):4 N y:2 —>x:y=17:5

v, 0,05x X 7 X

Céau 5. Cho E 14 dung dich chira a mol Na,COs va T 1a dung dich chira b mol HCI. Nho tir tir dén hét E
vao T, thu dugc 2V lit khi CO,. Néu nho tir tir dén hét T vao E, thu dugc V lit khi CO».
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Céc thé tich khi do & cung diéu kién nhiét do, &p suat. Ti 1€ a : b twong ung la
Huéng dan giai

* (1) Cho tir tr E vao T, xdy ra: Na,CO3 + 2HC] — 2NaCl + CO21 + H2O.

b < 2anén ncoa (1) = %.b mol tinh theo s6 mol HCI.

* (2) cho tu tur T vao E: xay ra trinh ty: NaxCO2 + HC1 — NaCl + NaHCO; + H0.

sau d6: NaHCO; + HC1 — NaCl + CO:1 + H:20.

cling vi 2<a:b <1 nén ncoz (2) = (b —a) mol.

Ma gia thiét: nco2 (1) =2nco2 (2) %b=2(b—a) 4a=3Db.

Vay, tisda:b=3:4

Cau 6. Cho tur tur tung giot dung dich chita b mol HCI vao dung dich chira a mol Na,COs thu dugc V

lit CO2. Nguoc lai, cho tur tir tirng giot cuia dung dich chira a mol NaxCO3 vao dung dich chira b mol

HCl thu duoc 3V lit CO» (c4c thé tich khi do & cung diéu kién nhiét do, ap suat). Til¢ a : b bang
Huwéng din gidi

» Do 2 thi nghiém thu dugc lugng khi khac nhau  H" khong du.

e Xét thi nghiém 1: cho tir tir H" vao CO3>~  phan tng xay ra theo thi tu:

{ H* +COX — HCO, h0a = 0 — ncos™ = (b — a) mol.

H" +HCO;, - CO,+H,0

e Xét thi nghiém 2: cho tir tir COs?> vao H*  chi xay ra phan tmg:

2H"+ CO3> — CO2, +H,0  ncoz =nu" =2 =0,5b mol.

» 05b=3x(b—-a) 3a=25b a:b=5:6

Céu 7. Cho rit tir tir 100 ml dung dich hdn hop gom Na>CO; x (M) va NaHCO; y (M) vao 100 mL

dung dich HC1 2 M thu dugc 2,9748 L CO» (dkc). Néu lam nguoc lai thu dugc 2,479 L CO» (dke). Gia

tri X,y lan luot 1a
Hudéng dan giai

Cho tur tir axit thi thir tw phdn ing xay ra nhu sau

H* + CO3* — HCOs (1)

HCOs + H" — CO2 + H20 (2)

Khi @6 ng" =nco3 + nco2 — 0,2=0,1x+ 0,1 - x=1M

Cho tir tir mudi vao axit thi xay ra dong thoi 2 pt sau

2H" + CO3* — CO, + H20 (3)

HCOs + H" — CO, + H20 (4)

Thiy nco2 =0,1 < ncos® = 0,12 mol — luwong H* thiéu — 0,1x : 0,1y =2 :1 — y =0,5M

Ciau 8. X 1a dung dich HCI ndng do x mol/L. Y 1a dung dich gdm Na>CO; va NaHCO; c6 cung nong

d6 y mol/L. Nho tir tir dén hét 100 ml X vao 100 mL Y, thu dwoc Vi lit khi CO; (dke). Nho tir tir dén

hét 100 mL Y vao 100 mL X, thu dugc V; lit khi CO» (dke). BiétV,:V,=3:7,tiléx: y br:ing
Hudéng dan giai

Chon gia tri Vi tuong ing véi 3 mol khi  V; twong tng 7 mol khi.

Y khichotirtr X vao Y  qua trinh xay ra lan luot:

H*+ COs* — HCO;™ (1); sau d6: H* + HCO3~ — CO21 (2).

x>y ¢cO6(x—y)molH dusau(l) ncoz26(2)=x-y=3mol.

% nguoc lai, khi cho tir tir Y vao X phan tng tao khi dong thoi ludn:

CO3;* +2H" — CO,1 va HCOs3 + H" — CO21.

CO3% va HCO;™ cuing ndng d6 nén lugng phan tng ncos® phan tmg = nucos phan tng = 3,5 mol.

x=>ng"=3,5%x3=10,5mol. Tu trén - y=7,5mol tiléx+y=7=+5.
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Cau 9. Cho dung dich X chtra a mol HCI, dung dich Y chtra b mol KHCO3; va ¢ mol K>COs3 (voi b =

2¢). Tién hanh hai thi nghiém sau:
+ Cho tir tir &én hét dung dich X vao dung dich Y, thu duoc 2,479 lit khi CO» (dkc).
+ Cho tir tir &én hét dung dich Y vao dung dich X, thu duoc 7,437 lit khi CO» (dkc).
Tong gidtricua(a+b+c)la
Hudéng dan giai
» 2 thi nghiém cho lugng CO> khac nhau  H" khong du & ca 2 thi nghiém.
— Thi nghiém 1: xay ra phan ung theo thir ty H" + COs> — HCO3™ (*).
Sau d6: H" + HCO3;™ — COz + H20 || Do thu dugc CO2 nén H' du ¢ (¥).
nco2 = nu’ —ncos> =a—c = 0,1 mol.
— Thi nghiém 2: xay ra dong thoi 2 phan tmg 2H" + CO3>~ — CO, + H,0
vaH"+ HCOs; — CO,+H,O ||b=2¢  dat nucos” phan g = 2ncos*>” phan ing = 2x.
ncoo=x+2x=0,3mol x=0,1 mol.

® ny" = nucos” phan g + 2nco3* phan tmg = 0,4 mol=a ¢ = 0,3 mol.
b=2c=0,6mol||] a+b+c=0,4+0,6+0,3=1,3mol
Ciu 10. Dung dich X gdm KHCO3 aM va Na,CO3 IM. Dung dich Y gdm H>SO4 0,25M va HCI 1,5M.
Nho tir tir dén hét 100 mL dung dich X vao 100 mL dung dich Y, thu dugc 2,9748 lit (dkc) khi CO».
Nho tir tir cho dén hét 100 mL dung dich Y vao 100ml dung dich X thu dugc dung dich E. Cho dung
dich Ba(OH); té1 du vao E, thu dugc m gam két tua. Biét cac phan ung déu xdy ra hoan toan. Gia tri
ctia a va m 1an luot c6 thé 1a
Hudéng dan giai
Ynu" = 0,2 mol ||® Dat nucos plt = x; ncos” pur = y.
x+y=0,12 x=0,04
{x+2y =0,2 3{)} =0,08
® Xét TN2: do nco3? < Ynu'" <nucos” +2ncoz* tacod CT:
nco2 = Ynu* —ncos’>” = 0,1 mol || Bao toan Cacbon:
ngacoz = 0,05 mol || m=0,05x 197 + 0,025 x 233 = 15,675 gam.

a=0,04 x0,1 +0,08+0,1 =0,5M.

PHAN C: BAI TAP TU CAC PE THI CHON LOC
Céu 1: (trich tir dé thi HSG Tinh 16p 9 — Lam DPéng — 2022-2023)

Trong phong thi nghiém, hay trinh bay hai phuong phap diéu ché Na>COs; tinh khiét tir khi CO»
va dung dich NaOH (dung cu, hoa chét can thiét c6 ddy du). Viét phuong trinh hoa hoc cia cac phan
ung xay ra.

Huwéng din gidi

Cach 1: Suc CO2 du vao binh dyng dung dich NaOH:
CO2 + NaOH — NaHCO;
Pun néng dung dich thu dugc Na,COs:

2NaHCO3 —— NaxCOs + CO; +H:0
Cich 2: Liy dung dich NaOH va chia thanh hai phan bang nhau cho vao hai cdc va dénh sd.
Suc CO; dén du vao cbe thir nhat, thu duoc dung dich NaHCO:;. Sau do dd cc thir hai vao dung dich
thu duge & cdc 1 ta s& thu dugc NaxCO:s.
NaOH + NaHCO; — NaxCOs + H20
Caiu 2: (trich tir dé thi HSG Tinh 16p 9 — Pa Ning — 2022-2023)
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X 1a mudi acid co tén goi la baking soda. Y 1a thanh phan chinh ctia mubi 4n. Z 1a mét acid

manh, khong bay hoi va 1a mot trong nhitng chat v6 co duoc san xudt nhiéu nhat hién nay. X tic dung

v6i dung dich Z tao khi T. Tinh thé Y tac dung v6i dung dich Z dam dac, dun nong thu dugc khi R va

hdn hop 2 mudi Q va P (Mq < Mp).
Xacdinh X, Y,Z, T,R,Q, Pva viét cac phuong trinh hod hoc xay ra.
Hudéng dan giai
X: NaHCO3
Y: NaCl
Z: H2SOq
T: CO2
R: HCI
Q: NaHSO4
P: Na;SOq4
2NaHCO; + H,SO4 — NaxSO4 + 2CO2 + 2H,0

NaCl + HaSOs — 3 NaHSO4 + HCI

2NaCl + HS0s ——»Na,SO4 + 2HCI
Caiu 3: (trich tir dé thi HSG Tinh 16p 9 — Quang Tri — 2022-2023)
Xéc dinh cac chat Aj, As,..., A7 va hoan thanh cac phuong trinh hoa hoc sau:
a) A; +Cl, > KCI+ A»
b) KCl1+H,O — A3+ Cl + H>
¢) A3+ Cl, > A4+ KCI+ H2O
d) Ay > KCIl+ As
d) Ay > KCI+ A¢
e) A3+ Cl, > KCI+ A7+ H20O
Huwéng din giai

a) 2KBr + Cl, —» 2KCl + Br; hoac 2KI + Cl, —» 2KCI + I,

b) 2KCI + 2H,0 —1en phanmang ngan . >y o 4 ¢, + H,

¢) 6KOH + 3Cl, ——s KCIO; + 5KCI + 3H;0

d) 2kC10; —X4 5 okl + 30,

d) 4KC10; —2—s KCI + 3KCIO,

e) 2KOH + Cl; - KCI1+ KCIO + H,0
Caiu 4: (trich tir dé thi HSG Tinh 16p 9 — Nghé An — 2022-2023)
Chon céc chat X, Y théa man va viét cac phuong trinh hoa hoc NaZCO3

thuc hién so dd chuyén hoa bén. Biét méi mili tén tng voi mot
phan tng giita hai chat d cho trén so db.

NaOH 4___—’ NaHCO;

Huwdng dan giai
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Na2C03

RN

NaOH ‘—’___ NaHCO;

X 1a Ba(HCO3)2 hodc Ca(HCOs)2 hodac CO2; Y 1a Ba(OH)2 hodac Ca(OH)2
NaOH + Ba(HCO3)>, —» BaCO3 + NaHCOs3 + H,O

2NaOH + Ba(HCO3)2 — BaCOs + NaxCO; + 2H20

NaxCOs + Ba(HCO3)> — BaCO3; + 2NaHCO:s.

2NaHCOs + Ba(OH), — BaCOs3 + Na,COs + 2H,0

Na>COs + Ba(OH), — BaCOs; + 2NaOH

NaHCOs3 + Ba(OH)> — BaCO3 + NaOH + H.O

2NaOH + CO2 —» NaCOs + H20

NaOH + CO; — NaHCOs

Na,CO; + CO2 + HO —» 2NaHCO3

Caiu 5: (trich tir dé thi HSG Tinh 16p 9 — Nam Pinh — 2022-2023)
Cho cac so do phan ng sau:

a 0 a

ae
(1) X1 + H20 X2+ X531 + Hot
(2) Xo + X4—— BaCOs! + Na,CO; + H,0
B)Xo+Xs— X1+ X5+ H20

(4) X4 + X6—> BaSO04l + KoSO4+ CO21 + H20
Em hay dé xuét cc chét cu thé ung voi Xi, Xo, X3, Xa, Xs, Xe. Tur d6 viét phuong trinh héa hoc
hoan thanh cac phan mg?
Hudéng dan giai
Xi: NaCl Xz' NaOH' Xa: Clz
X4: Ba(HCO:3)2 : NaClO Xe: KHSO4

(M 2NaCl+20,0 °° % © % ¥ 2NaOH + Cl + Ha

(2) 2NaOH + Ba(HCOs3)2 — BaCOs + NaxCO; + H20

(3) 2NaOH + Cl2 — NaCl + NaCIO + H20

(4) Ba(HCO3), +2KHSOs — BaSO4 + K2SO4 + 2C0O2 + 2H20
Caiu 6: (trich tir dé thi HSG Tinh 16p 9 — Thira Thién Hué — 2022-2023)
1. X, Y va Z la ba trong s6 cac mudi sau: NaxSO4, Na,COs3, NaHCO3, NaHSO4, BaCly, Ba(HCO3)..
Mot hoc sinh tién hanh cac thi nghiém sau:

- Cho dung dich X tac dung v6i dung dich Y thi c6 khi thoat ra.

- Cho dung dich Y tac dung v6i dung dich Z c6 két tia trang xuat hién.

- Cho dung dich X tac dung v6i dung dich Z vira c¢6 két tha trang vira c6 khi bay ra.
Hay chon cong thiic ctia X, Y, Z sao cho pht hop v6i cac thi nghiém trén va viét cac phuong trinh hoa
hoc xay ra.
2. C6 5 dng nghiém dyng riéng biét 5 dung dich c6 cling ndng dd, trong sudt, khong mau: KOH, BaCla,
KCl, K2COs, KHSO4. Hiy trinh bay cach nhan biét tat ca cac dung dich trén ma khong dung thém bat
ctr thude thir nao khac. Viét cac phuong trinh héa hoc xay ra.

Huwéng din gidi

1
X: NaHSO4, Y: Na;COs, Z: Ba(HCO3):
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Na,CO;s + Ba(HCO3), — BaCO; + NaHCOs
2NaHSO; + Ba(HCO3), — BaSO4 + Na;SO4 + 2CO, + 2H,0

2
Cho mau thir ciia cic chat tic dung lan lugt v6i nhau theo timg d6i mot. Ta c6 két qua nhu bang sau:
KOH BaCl, KCl KoCO3 KHSOq4
KOH - - - - -
BaCl; - - - J tring { tréng
KCl - - - - -
K.CO; - J tring - - )
KHSO4 - J tring - T -
Tir bang trén ta thiy:

- MAu tao 2 { tring, khong tan. Mau d6 chira dung dich BaCl,
- MAu tao 1 ¥ tring va 1 chat khi khong mau thoat ra. Mau d6 chira dung dich K2CO3, KHSO4 (Nhom
1)
- Mau khong c6 hién twong gi. Mau d6 chira dung dich KOH, KC1 (Nhom 2)
BaCl, + K»CO3; — BaCOs3 + 2KCl1
BaCl; + 2KHSO4 — BaSO4 + K>SO4 + 2HCI
K>CO3 + 2KHSO4 — CO» + 2K2SO4 + H2O
-Loc léy cac két tia BaCOs, BaSO4. Sau do, léy lan lugt tung mau thir ciia cac chat & nhom 1 cho tac
dung véi BaCOs, BaSOa.
+ Mau khong 1am tan két tiia va khong co hién tuong gi => Mau d6 chira dung dich K,CO;
+ Mau 1am tan két tia dong thoi c6 khi thoat ra va xudt hién két tia mdi => Méu d6 chaa dung dich
KHSO4
2KHSO4 + BaCO3 — CO; + BaSOs4 + K»SO4 + H,O
- Dan khi CO; thu duoc & trén 1an luot di vao mau thir ctia cac chit & nhém 2, sau d6 cho KHSO; vira
nhan biét dugc vao ting mau:
+ Mau nao c6 khi thoat ra => Mau d6 chira dung dich KOH
KOH + CO; — K»CO3 (KHCO3) + H2O
K>CO3 + KHSO4 — K3SO4 + CO2 + H2O
+ MAu khong c6 hién tugng gi => Mau d6 chira dung dich KCI
Ciu 7: (trich tir dé thi HSG Tinh 16p 9 — Quéang Nam - 2022-2023)
M6t hoc sinh tién hanh thi nghiém: Cén 1 cde thuy tinh, ghi két qua can (gam) mi; thém bot
NaHCOs, can lai (go”‘m coc va chat ran trong céc) duoc my gam; nung trén ngon ltra den cOn, can lai,
dugc m3 gam; 1dp lai thao tadc nung- can 2 lan nita, lan lugt duge ma, ms gam.
Thyc hién thi nghiém trén 2 lan nita (TN1,
TN2, TN3). Két qua can (lam tron dén 1 sé thdp
phan) dugc ghi lai trong bang bén.

Kétqua | my | my | m3 | msy | ms
TN1 22,3 | 47,5 | 45,6 | 40,7 | 38,2
TN2 24,6 | 582 | 45,8 | 45,8 | 45,8
TN3 23,5 | 40,3 | 38,8 | 37,1 | 35,3

a) Thi nghiém nao cé két qua can cudi

cung (ms) la vo 1i? Vi sao?

b) Trong thi nghiém nao, sau lan nung cudi cung, van con NaHCOs chua bi nhiét phan hét?
Con bao nhiéu gam?

Huwéng dan giai
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Cau 8: (trich tir de thi HSG Tinh 16p 9 — Quéng Ninh — 2022-2023)
Nude mudi sinh Iy NaCl né)ng dd 0,9% c6 ban trong cac hi¢u thude dung dé sat khuan, nhoé mat, nho
miii,...
a) Néu cach pha ché 500 ml dung dich NaCl 0,9% (d = 1,009 gam/cm®) tir mudi n nguyén
chit va nude cat.
b) Co thé dung nudce mudi vira pha trén dé nho mét, nho miii duoc khong? Tai sao?
Hudéng dan giai

* Tinh toan:
- Khéi lugng dung dich NaCl can pha ché: Maung dich = 500x 1,009 = 504,5 gam
- Lugng NaCl c¢6 trong 504,5 gam dung dich NaCl 0,9%: mnac1 = 504,5% 0,009 = 4,5405 gam
* Pha ché:
- Pong ldy 200 ml nudc cit, cho vao binh c6 dung tich 1 lit ¢6 vach chia do.
- Can lay 4,5405 gam NaCl nguyén chét cho vao binh, khudy déu cho NaCl tan hét;
- Cho tir tir nude cat vao binh cho dén khi thé tich dung dich thu dugc dat 500 mL thi diung lai;
- Tiép tuc khuéy déu ta thu dugce 500 ml dung dich NaCl 0,9%.
Cau 9: (trich tir dé thi HSG Tinh 16p 9 — Nam Dinh — 2022-2023)
1. Mubi an 13 hop chat c¢é vai tro quan trong trong doi séng va la nguyén lidu co ban ctia nhidu nganh
cong nghiép hoa chét.

a) Mudi an c6 thanh phan chinh 13 chit nao? Em hdy ké ra hai dang ton tai cia mudi an trong tu
nhién va néu cach khai thac mudi an twong tmg vdi mdi dang ton tai d6?

b) Tir mubi an tinh khiét, nudc cit va nhitng dung cu can thiét, hay tinh toan va trinh bay cach pha
ché 500 gam dung dich nudc mubi loang c6 ndng do 0,9%?
2. Nudc Gia-ven, mot loai dung dich kha phé bién, thuong dung lam chét téy mau hoac khtr trung,
duoc dicu ché bang cach cho khi clo tac dung v6i dung dich NaOH.

a) Viét phuong trinh héa hoc ciia phan tmg diéu ché nudc Gia-ven theo cach trén va giai thich tai
sao nudc Gia-ven c6 tinh chat ty mau, khir tring?

b) Néu mdi ngay, mot xuong san xuat can phai diéu ché 250 kg NaClO véi hi¢u suat cia phan g
dat 91,8%, hay tinh khdi lugng khi clo xuwéng d6 can ding trong mot ngay?

Hudéng dan giai
1.
a. Thanh phan chinh ciia mubi an 1a NaCl
- Hai dang ton tai cia mudi trong tu nhién:
+ Dang dung dich cé trong nuéc bién va
+ Dang ran c6 trong mo muoi.
- Cach khai thac:
+ O noi c6 bién, nguoi ta cho dung dich nudc bién bay hoi tir tir thu duge mubi an két tinh.
+ O noi c6 m6é mudi, nguoi ta khai thac bang cach dao ham hodc giéng sau qua cac 16p dat da dén
mo mudi. Mudi mo sau khi khai thac duoc nghién nho va tinh ché dé c6 mubi sach
b. m,.., =500.0,9% = 4,5 gam

=>m, , =500-4,5=4955 gam

Céch pha: Can 4,5 gam mudi NaCl r6i cho vao coc chira 495,5 gam nudc, khudy déu.
2.
a. Cl2 + 2NaOH — NaCl + NaClO + H.O
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Nué6c Gia-ven c6 tinh tdy mau khir tring do thanh phan cta dung dich c¢6 chira NaClO 1a chét ¢6 tinh
oxi hoéa manh

b. n,., =250:74,5=500/149 kmol = nCl,
m, = @.71 :91,8% = 259,54 kg
© 149

Ciu 10: (trich tir dé thi HSG Tinh 16p 9 — Lao Cai — 2022-2023)

Mubi X dbt chay cho ngon lira mau tim. Pun néng KMnOs véi mudi X va
H>SO4 déc tao ra khi Y c6 mau vang luc. Tir khi Y c6 thé diéu ché hop chét
c6 trong thanh phan chinh cta nude tiy tring quin ao Javel bang cach cho Y
tac dung véi dung dich NaOH. Trong céng nghiép, nuéc Javel duge san xuat

bang cach dién phan dung dich mudi dn (ndng do tir 15-20%) trong thing

Nuoce Javel

dién phan khong c6 mang ngan.
a. Xac dinh X, Y va viét cac phuong trinh phan (mg xay ra?
b. Bang phuong trinh hoa hoc, hay giai thich tai sao binh nudc Javel dé mé
nap mot thoi gian s& 1am giam hodc mat hoan toan cong dung tiy tring?
¢. Loai nude Javel dung dé tdy vét ban quan 4o trén thi truong thuong dugc dong vao chai cé dung tich
1 Lit c6 ndng d6 NaClO va NaCl lan luot 12 6% va 5% (khi lugng riéng ctia dung dich nuéc Javel d =
1,1 g/mL).
Tinh khéi lugng NaCl nguyén chat va thé tich nudc can ding dé san xuat 1000 chai nudc Javel noi
trén. Coi gan dung khdi luong riéng ciia nude nguyén chat 1a 1g/mL.
Hudéng dan giai

Céu 11: (trich tir dé thi HSG Tinh 16p 9 — Quang Ninh — 2022-2023)

Nung m; gam Cu trong m; gam O, thu dugc chat ran A;. Hoa tan hét chét rin A, trong m3 gam
dung dich H>SO4 déc, ndng co néng do 98% thu dugc dung dich Az va khi As. Hép thu toan bo khi As
trong 200 ml NaOH 0,15M, két thuc phan g thu dugc dung dich chi chtra 2,3¢ mubi. Két tinh hoan
toan lugng mudi co trong dung dich A, thu dugc 30g tinh thé CuSO4.5H,0. Mit khac, néu cho dung
dich A; tac dung vdi dung dich KOH, dé tao ra lugng két tha 16n nhét can dung hét 300ml dung dich
KOH 1M.

Xéc dinh gié tri cia mi, mz, m3.

Hudéng dan giai
2Cu0 + 02 ——2Cu0 (1)
Aj: CuO va Cu du (vi A1 pu véi H2SO4 dac tao khi)

Cu + 2H>S04 g0 ——> CuSOs + SO, + 2H20 (2)
CuO + H2SO4 — CuSO4 + H20 (3)

Az CuSOs4, ¢6 thé c6 HoSO4 du

Asz: SO,

- Héap thu hét SO, vao dd NaOH:

+ Néu chi tao NaHSOs:

SO, + NaOH —NaHSO; (4)

n =Ny,oy = 0,03 mol

NaHSO;

— M0, =0,03.104 =3,12(g)
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+ Néu chi tao Na,SOs:

SO, + 2NaOH —Na,S0O3 + H20 (5)
nNa2S03 = %nNaOH = 0,015 mol
— my, o, =0,015.126 =1,89(g)

Theo bai ra: mmusi=2,3 g

= 1,89 < mmuéi < 3,12

= Tao 2 mudi: xay ra phan ung (4), (5)

Goix,y lan luot 1a s6 mol NaHSO3 va Na,SOs (x, y>0)

) x+2y=0,03 x=0,01
H¢ PT: -
104x+126y =2,4 y=0,01
BTNT S: ng, = ny,pus0, T Nya,s0, = 0,02 mol
30

BTNT Cu: Ny = Newso, ~ Newso,sm,0 — ﬁ =0,12 mol

m, =0,12.64=7,68 (g) = m, =7,68
Tu PT (1), (2): NCudu (1)~ NCu(2) = nsoz = 0,02 mol
Nncupe = 0,12 - 0,02 = 0,1 mol

1
Tu PT (1): n, :Encupu(1)= 0,05 mol;

m, =0,05.32=1,6(g) = m, =1,6

- A tac dung v6i dung dich KOH tao két tia 16n nhit can 300 ml dd KOH 1M:
nkou= 0,3 mol
Ma: n >2n = Az ¢6 CuSO4 va HoSO4 du

KOH Cuso,
2KOH + H>SO4 — KoSO4 + 2H20 (6)
2KOH + CuSO4 — Cu(OH); + K2SO04 (7)

Ny so,6) = %(O, 3-2.0,12) =0,03(mol)

BTNT S:

n +ng, +n

H,50, b4 = Teyso, H,S0, (6)
=0,12+0,02 + 0,03 =0,17 (mol)

0,17.98.100
= My y,50, 98% — T os =17(g) > m,; =17
CAu 12: (trich tir & thi HSG Tinh 16p 9 — Thanh Héa — 2022-2023)
Khi lam ngudi 1026,4 g dung dich bao hoa mudi sunfat kim loai kiém ngdm nudc, c6 cong thic
M>SO04.nH20 véi 7 < n < 12 tir nhigt d6 80 °C xudng 10°C thi thdy c6 395,4 g tinh thé ngdm nudc
dugc tach ra. Do tan ¢ 80°C 12 28,3 g va & 10 °C 12 9 g. Tim cong thirc phan tir mudi ngdm nudc trén.
Huéng dan giai

-0 80°C:
100 g nudc c6 28,3 g chit tan
Hay 128,3 g dung dich c6 28,3 g cht tan.

= 1026,4 g dung dich c6 % = 226,4 gam chit tan.

b
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= my ,= Mad — M = 1026,4 —226,4 = 800 g.
-0 10°C:
100 g nudc c6 9 g chat tan
Hay 109 g dung dich ¢6 9 g chét tan.

31.9

= (1026,4 —395,4) = 631 g dung dich c6 6 5 =52,1 gam chét tan.

= my ,=Maa— Me =631 - 52,1 =578,9 g.

* Vay khéi luong nudce di vao két tinh 1a: 800 — 578,9 = 221,1 (g).

Khdi lugng M>SO4 trong nudce két tinh 1a: 226,4 — 52,1 = 174,3 (g)
My so, _ 174,3 _ 2M +96

M, 22L1  18n

Ma7<n<12.
Lap bang:

— M=7,In-48.

n 8 9 10 11
M 8,8 15,9 23 30,1
Chonn=10; M =23 (Na).

Vay cong thirc cia mubi ngdm nudc trén 1a NaxSO4.10H,0.

Céu 13: (trich tir dé thi HSG Tinh 16p 9 — Bic Ninh — 2022-2023)

Hap thu hoan toan V lit CO, (dktc) vao 200 ml dung dich hdn hop bazo gdm NaOH 2a (mol/l) va
KOH 3a (mol/l). Sau phan ting, khdi lugng chét tan trong dung dich thu duoc c6 két qua nhur sau:

Thi nghiém 1 Thi nghiém 2
Gia tri cua V (lit) & dktc 4,48 8,96
Khoéi lugng chat tan (g) m (m + 10,6)

Tinh gia tri ctia a va m?
Hudéng dan giai

Caiu 14: (trich tir @@ thi HSG Tinh 16p 9 — Ha Tinh — 2022-2023)
Hoa tan hoan toan m gam kim loai R trong 200 gam dung dich chua HCI 0,73% va H2SO4 0,49%. Sau
khi cac phan ing xay ra hoan toan thu duoc dung dich X va 784 ml khi H» (dktc). Co can dung dich X
thu duoc 4,16 gam chét rin khan. Xéc dinh kim loai R.

Hudéng dan giai
Ta co , =001(C ), nuc= 0,05 (mol); =0035( )—> +=006( )

2
Ta thay 2 , > +—> Rco6phan ing v6i nudec — R la kim loai (vi sau phan tmg khong c6 két tua)

2

2R +2HC1 — 2RCI + H»
0,04 0,04 0,02 (mol)
2R + 2H2S0O4 — R2SO4 + Ha
0,01 0,01 0,01 (mol)
R + H>O — 2ROH + H»
0,01 0,005 (mol)

Mehit rin = 0,04(R + 35,5) + 0,01(2R+96) + 0,01(R + 17) =4,16 => R =23 = R la Na.
CAu 15: (trich tir & thi HSG Tinh 16p 9 — Thai Binh — 2022-2023)

Cho V lit CO» (dktc) hp thy hoan toan vao 50 ml dung dich NaOH a (M) thu dugc 50 ml dung
dich B. Néu cho ttr tir 800 ml dung dich HCI 0,2M vao 50 ml dung dich B sau khi két thuc phan ung
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thu dugc 0,672 lit khi (dktc). Néu cho dung dich Ca(OH), du vao 50 ml dung dich B, sau khi két thuc
phan tng thu dugc 10 gam két tha. Tinh V, a va ndng d6 (mol/l) ctia cac chat trong dung dich B.
Hudéng dan giai
0,672 10
———=0,03mol ; n ——6=0Amd

r.|C02 22 4 CaCO, -

Khi cho CO; vao dung dich NaOH. Xét cac trudng hop c6 thé xay ra:
Trudng hop 1: Dung dich B gém 2 mubi:

2NaOH + CO; - NaxCOs3 + H20 (1)
NaOH + CO; — NaHCO3 (2)
Pit s6 mol Na,COs va NaHCOs 1an lugt 1a x va y.
Na,COs + Ca(OH), — CaCO; + 2NaOH (3)
X —> X
NaHCO; + Ca(OH), — CaCOs + NaOH + H,O  (4)
y -y
Newo, =X+Y = 0,1 mol
Na;COs + HCI - NaCl + NaHCO3 (5)
X —> X —> X
Nyarco, =X +Y =0,1moal
NaHCOs + HCl = NaCl + CO; + H,0 (6)

0,03 « 0,03
N, =0,16-x=0,03 = x=0,13>x+y =0,1(vo 1y)
Trudng hop 2: Dung dich B gdm mubi Na,CO; va NaOH du.
2NaOH + CO2 = Na,COs + H>0 (7)
Na,COs + Ca(OH)2 — CaCO; + 2NaOH (8)
0,1 <~ 0,1
NaOH + HCl — NaCl + H.O 9)
Na;COs + HCI - NaCl + NaHCO3 (10)
0,1 - 0,1 > 0,1
NaHCO3 + HC1 — NaCl + CO2 + H20 (11)
0,03 <« 0,03

= Ny (e = 0,16-0,1-0,03=0,03 mol = n,.o,, = 0,03 mol

Dung dich B gdm: NaOH (0,03 mol); Na,COs3 (0,1 mol)

C,Na,CO, = 382—0 6M; C,N OH—OOO15—2M

Bao toan nguyén t6 Na: Nuaorng = 0,03+ 0,1x2 = 0,23 mol
0,23
=——=46M
0,05
Bio toan nguyén t6 C: N, =N ., =0,1mol
2 2 3

=V =0,1x22,4=2,24 (1)
Trudng hop 3: Néu dung dich B chi c6 NaHCO;
NaHCOs3 + Ca(OH), — CaCOs + NaOH + H>O
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0,1 «~ 0,1
NaHCO; + HC1 — NaCl + CO2 + H20
0,1 — 0,1

= Ngo, =0,1%0,03 (vo 1)

Céu 16: (trich tir dé thi HSG Tinh 16p 9 — Lai Chéau — 2022-2023)
Hoa tan 4,98 (g) hdn hop Na,O , K20 vao nudc thu duge 500 ml dung dich A. Dung dung dich
A dé hap thu 6,72 (I) CO» (PKTC ). Sau khi phan tng két thuc thu duoc dung dich B .Cho dung dich
B tac dung véi dung dich HCI du thu dugc V (1) khi (dktc).C6 can dung dich sau phan ung thu dugc
8,83 (g) mudi khan
a) Dung dich A c6 hap thy hét lugng CO, hay khong ? Hay ching minh
b) Tinh thanh phan phan trim theo khéi lwong ctia timg oxit trong hdn hop va xéac dinh gia tri ciia V.
Hudéng dan giai
a,
goi s6 mol ciia Na;O va K20 lan luot la x vay (x, y > 0)
tacod:
62x + 94y =498 (1)
1 mol Na;O sé& cho ra 2 mol NaCl
I mol K;O s€ chora 2 mol KCI ( BT s6 mol)
58,5 .2x +74,5.2x = 8,83 (2)
tu (1) va (2) —» x=0,05 ; y =0,02

PTHH
Na,O + H,O — 2NaOH + H»
0,05 (mol) 0,1
K>O + H,O — 2KOH + H»
0,02(mol) 0,04

n.
xétT= -2 = 0,14 =0,46

Mo, 0,4
T<1 nén chi tao ra mudi axit ,nén CO, du
b,
Yomy, o = 62.0,03 .100=62,24%

Yomy , =100% —62,24% =37,75%

PTHH:

H*+ HCOs — CO; + H,0
0,14(mol) 0,14

Veo, = 3,136 ()

Céu 17: (trich tir dé thi HSG Tinh 16p 9 — Hung Yén — 2022-2023)
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1. Trong cong nghiép, NaOH va khi Cl, dugc

san xudt bang phuong phap dién phan dung Clz

dich NaCl bao hoa c6 mang ngin xdp (hinh
bén). Cyc duong.._ |
a. Viét phuong trinh hoa hoc cua phan tng -

xay ra. Ming ngdn 15p S -.

b. Cho biét vai trd cia mang ngan xdp.

. R 1
——— o i ] o
'

¢. Viét phuong trinh héa hoc cta phan mg xay Cycdm _
ra khi khong c6 mang ngan x6p. Dung dich tao

thanh sau phan tng c6 tén la gi? Néu tmg dung ddNaOH e~

cta dung dich d6 trong thyc té.

2. Hon hop X gém NazS0s, Na,COs3, NaHCOs dé duge tron déu. Chia 48,48 gam X lam 3 phén:
- Cho phén 1 tac dung véi lugng du dung dich NaOH thay c6 1,2 gam NaOH phan tmg.
- Cho phan 2 (c6 khéi lugng gip doi phan 1) tic dung voi HCI du thay thoat ra 2,24 lit khi (¢ dktc).
- Cho phan 3 tac dung véi lugng du dung dich Ba(OH); thi thiy c6 5,13 gam Ba(OH)> phan tng. Biét
cac phan (mg déu xay ra hoan toan.
Tinh khéi lugng mdi chét trong 48,48 gam hdn hop X.
Hudéng dan giai
1. a. Phuong trinh héa hoc: 2NaCl + 2H,0 ——2%___5 2NaOH + H,+Cl,

mang ngan xop
b. Vai tro ctia mang ngin x4p 1a ngin khong cho tac dung véi dung dich NaOH: Cl, + NaOH
——> NaCl + NaClO + H.O
c. Néu qué trinh dién phan khong c6 mang ngan thi ¢6 phan tmg
NaCl + H,0 —%%NaClO + H;
San pham thu duoc 1a nuéc Javel. Ung dung ctia nudc Javen: ding 1am chét tdy mau, tay tring vai soi,
khir tring, diét khuan,. ..
2. * Phan 1: Goi x, y lan luot 1 s6 mol ctia Na>SO4 va Na,COs ¢ phén 1
NaHCO; + NaOH —— Na,COs + H20 (1)

1.2
Nxarico, = Mvaor = 20 =0,03mol

* Phan 2:
NaHCO; + HCl —— NaCl + COz + H.0 2)
0,06 0,06 (mol)
Na;COs + 2HCl —— 2NaCl + CO2 + H20 3)
2y 2y (mol)

Theo (2), (3): ne, =2y +0,06= %: 0,1 y=0,02

2

* Phan 3:
NaxSO4 + Ba(OH), —— BaSO4 + 2NaOH 4)
Na;COs + Ba(OH), —— BaCOs3 + 2NaOH (5)

NaHCO; + Ba(OH), —— BaCO; + NaOH + H20 (6)
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Ny, s0, = kx (mol)
Gia st P; =k.Pi —Phén 3: {n,, ., =0,02k (mol)
n =0,03% (mol)

NaHCO,

51,3
Theo (4, 5, 6) — nx(phin 3) = NBaOH)2(py) = ﬁ: 0,3 (mol)

0,3

—>kx + 0,02k + 0,03k =0,3 —> k = (D)
x+0,05
Mit khac: (k + 3). (142x + 0,02.106 + 0,03.84) = 48,48
k3= 0848 (ID)
142x + 4,64

Giai hé (I), (II) - x =0,01; k=5
My 50, =0,01.8.142 = 11,36gam
My co, = 0,02.8.106 = 16,96 gam
=0,03.8.84 = 20,16 gam

nNaHCO3
Céu 18: (trich tir dé thi HSG Tinh 16p 9 — Vinh Phiic — 2022-2023)

Khi lam lanh 256,6 gam dung dich bio hoa mudi M2SO4 (M 14 kim loai kiém) tir nhiét do t;
xubng nhiét do t thi c6 98,85 gam tinh thé M2SO4.nH>0 (n 1a sé nguyén thoa man diéu kién
7 < n <12) tach ra. Tim cong thirc phan tir cia mudi M>SO4.nH>0. Biét d6 tan ctia mudi M>SO4 &
nhiét do t; 1a 28,3 va ¢ nhiét do t2 14 9,0.

Huwéng din gidi
| 28,3x256,6

Theo dé bai, & nhiét do ti: My 50, (1) = m = 56,6 gam —> my o= 200 gam
Pit s6 mol M2SO4.nH20 duoc tach ra khi ha nhiét do tir nhiét 6 t; xudng t» 1 x mol
— My 50, 0,0~ (2M + 96 + 18n)x = 98,85 (D

Luong chat tan tach ra khi lam lanh la: My, 50, (dch ray — (2M +96)x gam;
Luong nudc tach ra khi lam lanh: My otdch ray — 1SNX gam
— 0 nhiét d0 t2: my; 55, ((,)=56,6 - CM +96)x  gam; my =200 - 18nx gam

56,6 —(2M +96)x

Theo dé bai: =0,09 (I1)
200 —-18nx
Tir (1) va (1) ta duge: M = Sob23 71 =5784
120,5
Vi M 1a kim loai kiém va 7 <n < 12 nén ta c6:
n 8 9 10 11
M 8,8 15,9 22,95 30,1

Vay M la Na va cong thirc mubi can tim 1a NaySO4. 10H20
Céu 19: (trich tir @& thi HSG Tinh 16p 9 — Vinh Phiic — 2022-2023)

Hoa tan hoan toan m gam mét kim loai kiém M vao 200 ml dung dich HC1 néng d6 a (mol/lit)
thu duogc 4,48 lit khi (dktc) va dung dich A. C6 can dung dich A thu dugc 19,7 gam chét ran khan. Xac
dinh kim loai M va tinh gia tri cua a.

Huwéng din giai
2R +2HCl — 2RCl+ H» (1)
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2R + 2H,0O — 2ROH + H» (2)
* Truong hop I: R tac dung hét voi axit — chi xay ra (1), chét ran thu duoc chi chira RCI

19,7

Theo (1): nge=2ny, = 0,4 mol - R+355= =49,25

— R=13,75 — khong co kim loai phu hop.
* Trwong hop 2. Xay ra ca (1) va (2), chit ran thu duge gdm RC1 va ROH.
Goixvay lan luot 1a s6 mol RCI va ROH (x,y>0)

Theo (1) va (2): ny, = %(nRC]-I- Npoy) = X +y=04 (D)

Mat khéc: x(R + 35,5) + y(R + 17) = 19,7 (IT)
12,9-0,4R
18,5
ViR 1a kim loai kiém — R 1a Na.

VéiR1aNa - x=y=0,2
Theo (1): nyo =nge = 0,2 mol

0,2 _

Tu (I) va (II) ta dugce: x = V610 <x<04 — 13,75 <R <32,25.

1M

Giatriciaala:a=

Caiu 20: (trich tir @& thi HSG Tinh 16p 9 — Vinh Phiic — 2022-2023)

Hép thu hoan toan V lit khi CO» (dktc) vao dung dich X gém t mol KOH va 0,3 mol K>COs,
thu duoc dung dich Y chira hai chét tan. Nho tir tir dén hét dung dich Y cho vao 450 ml dung dich
HC1 1M, sau khi két thac phan tng thu duoc dung dich Z va 0,36 mol khi.

Mit khac, néu nho tir tir dén hét 450 ml dung dich HCI 1M vao dung dich Y ddng thoi khuay
déu, sau khi két thuc phan tng thu dugc 0,3 mol khi. Tinh V, t. (Gia str dung CO; khong tan va khong
tac dung véi nudce).

Huwéng din giai

Goi sb mol cia CO; 1a x mol

T 1{ v
2 3
V 1it CO+dd X{ 03 —dd Y co?2 TH\/
2 3Y
TH2 {
2 3
52.1TH 1: { v
2 3
CO, + 2KOH — K»CO3 + H.O
X 2X X mol

Nkonde = (1 — 2X) mol
Nk,co; = (X + 0,3) mol
Khi nh¢ tir tor Y vao 0,45 mol HCI thu dugc 0,36 mol khi CO,, Xay ra cac phan ing sau:
HCI + KOH — KCI + H,0
K>COs + 2HCI — 2KCI + CO; + H,0
0,72 «— 0,36
Ma mol HCI cho vao 1a 0,45 do d6 khong thoa man —loai
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522 TH 2{ 3
2 3

CO; + 2KOH — K,COs3 + H,O
t/2 t t/2 mol
K>COs3 + COz + H,O — KHCO3
x-1/2 x-t/2 x-t/2
Nk 5 = (X —t/2) mol
nK2C03 = (013 + % - + E) = (0,3 +t —X) mol
* Nho tir tir 0,45 mol HCI vao hon hop thu duoc 0,3 mol CO». Xay ra cic phan tng sau
K>COs + HClI — KHCOs + KCI

03+t—=x 03+t—x 03+t—x mol
KHCO3; + HCl - KCl +CO; + HO
073 093 0,3 mOl

Mait khac khi nho hdon hop 2 mubi vao 0,45 mol HCI thu dugc 0,36 mol khi. Néu HCI hét
—ngc=0,3+t—=x+03=045 < x-t=0,15mol (1)
* Nho hon hop 2 mubi vao 0,45 mol HCI thu dugc 0,36 mol khi CO». Xay ra dong thoi cac phuong
trinh sau

KHCOs; + HCl - KCl +CO; + Hx0O K>COs3 + 2HCI — 2KCl +CO2 + H20

+ Xét HCI du tinh theo s6 mol cta cac mudi co Nco, =X — % +03+1t—x=0,36(2)
Giai (I)va(2) c6t=0,12;x=0,27 >V =0,27.22,4 = 6,048 lit.
= —E+2(O,3+ - )=045 { =012

= —5+03+ — =036 =033

khong théa man x-t = 0,15 nén loai

+ Xét HCI vtra du ¢6
2

+ Xét HC1 hét , = _§+2(O’3+ - )=036 = —3?20,24 3)
Giai (1) va (3) c6 x=0,186 mol; t=0,036 mol

—V =0,186.22,4 = 4,1664 lit.

Caiu 21: (trich tir dé thi HSG Tinh 16p 9 — Nam Dinh — 2022-2023)

Hap thu hoan toan 3,36 lit CO, (dktc) vao 2 lit dung dich A chira dong thoi NaOH aM va
Na,CO3 bM, thu dugc dung dich X. Chia X thanh hai phﬁn béng nhau. Cho tir tir phﬁn mot vao 120 ml
dung dich HCI 1M, thu duoc 2,016 lit CO, (dktc). Cho phan hai phan tng hét v6i dung dich Ba(OH),
du, thu dugc 29,55 gam két tua. Tinh gia trj clia a va b?

Huwéng din gidi
Neo, = 0,15mol
CO2 + 2NaOH — Na>COs + H20
CO2 + H;0 + Na,CO3; — 2NaHCO;3
TH1: dung dich X chira NaOH va Na,COs3
Cho tur tir 1/2 dung dich X vao 0,12 mol HCI

nCO; = 0,09 mol

2HCI1 + Na;CO3 — 2NaCl + CO2 + H20 (1)

HCl+NaOH — NaCl+ HxO (2)

nHCI (1) =2nC0O2=2.0,09=0,18> 0,12 mol = loai
Vay dung dich X khong con NaOH.
TH2: dung dich X chira NaHCO3 va NaxCOs
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Cho tur tir 1/2 dung dich X vao 0,12 mol HCl tao ra 0,09 mol CO;

2HCI + Na,CO3 — 2NaCl + CO, + H,0 (1)

2x X X (mol)
HCl +NaHCO; — NaCl+CO;+HxO (3)
y y y (mol)
n 2x+y=0,12 x=0,03

Ta c6 hé pt: ’ ’

aeonep {x+y=0,09 :{y=0,06

Vay trong dung dich X ¢6 ti 18 vé s6 mol Na,CO3 va NaHCO; = 1:2
Goi s6 mol trong ¥ dung dich X ciia Na,CO3 = a mol = NaHCOs =2a mol
Phan 2 tac dung voi dung dich Ba(OH): du:

Ba(OH); + Na,CO3 — BaCOs; + 2NaOH 4)
a a mol

Ba(OH); + NaHCO3; — BaCOs + NaOH + H,O (5)
2a 2a mol

=3a=29,55/197=0,15mol = a=20,05

nBaCO3
= Trong dung dich X: Na;CO3 = 0,1 mol; NaHCO; = 0,2 mol
BTNT Cacbon: n,, c, @i = Pyuco.aax) T Panco,@ax) —Peoa = 0,1+ 0,2=0,15=0,15mol

BTNT Natri: n 2n +n 2n =2.0,1+0,2-2.0,15=0,1mol

NaOH (dd 4) — Na,CO, (dd X)) NaHCO, (ddX) — “T*Na,c0,(dd 4)

= Cmcua NaCO; a=0,075; CvcaaNaOH b=0,05
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