CHUYEN PE : PAI CUONG KIM LOAI

A.LY THUYET
I. TINH CHAT VAT LI
1. Tinh déo
- Kim loai ¢6 tinh déo.
- Cac kim loai khac nhau c¢6 tinh déo khac nhau. Do c¢6 tinh déo nén kim loai dugc rén, kéo soi, dat
mong tao nén cac dd vat khac nhau.
2. Tinh din dién
- Kim loai c6 tinh dan dién.
- Cac kim loai khac nhau c6 kha ning dan dién khac nhau. Kim loai c6 kha ning dan dién tdt nhét 1a
Ag, sau d6 dén Cu, Al Fe,...Do c6 tinh dan dién, mot sé kim loai duoc st dung 1am day dan dién.
+ Thi dy nhu: Pong (copper), Al (Aluminium) , ...
3. Tinh din nhiét
- Kim loai c6 tinh dan nhiét .
- Kim loai khac nhau c6 tinh dan nhiét khac nhau. Kim loai nao dan dién tét ciing thudng dan nhiét
tot.
- D6 ¢6 tinh din nhiét va mot s tinh chat khac, Al, thép khéng gi (inox) duge dung dé lam dung cu
niu an.
4. Anh kim
- Kim loai ¢6 4nh kim. Nho tinh chét nay, mot s6 kim loai duoc dung lam dd trang suc va cac vat dung
trang tri khac.
II. TINH CHAT HOA HQC CHUNG CUA KIM LOAI
Tinh chat dic trung ctia kim loai 14 tinh khir
M — M"™ + ne
1. Tac dung v6i nuée
a. O nhiét d6 thuong
- O nhiét d6 thudng thi kim loai kiém va kiém thd sé& tic dung véi nude va tao thanh kiém va khi Ho.
2M + 2nH20 — 2M(OH)n + nH>
+ Vi du:
2Na+2H,0——>2NaOH+H, T
Ca+2H,0——>Ca(OH), +H, T

b. O nhiét d cao
- Au va Ag khéng khir dugc H,O
- Phan tng cua Al va Mg rét phuc tap:

Mg +2H,0 —2€ 5 Mg(OH), +H,

Mg+ 2H,0 —=2€ s MgO +H,

- Fe, Cr, Zn va Mn s€ phan tng véi hoi nuéc ¢ nhiét do cao tao thanh oxide kim loai va hydrogen:
3Fe+4H,0 —""C 5 Fe. 0, +4H,

Fe+H,0—="¢ 5FeO+H,



2. Tac dung véi phi kim
a. Tac dung véi oxygen

2Mg + 0, —%— 2MgO

3Fe + 202 —— FesOq4
* Két lugn: Hau hét cac kim logi (trir Ag, Au, Pt) phdn ieng véi oxygen & nhiét dg thirong hogc nhigt
d¢ cao tgo thanh oxide.
b. Tac dung véi phi kim khac
- Tac dung voi Clz: tao mubi chloride (kim loai ¢6 hoa trj cao nhét)

Cu + Cl, —— CuCl;

2Fe + 3Cl, —“— 2FeCls
- Tac dung véi luu huynh (sulfur): khi dun néng tao mubi sulfide (trir Hg xay ra ¢ nhiét 6 thuong)
Fe+S —“>FeS
Hg+ S — HgS
=> Ung dung: dung luu huynh (sulfur) dé thu hoi thiy ngan khi 6ng nhiét ké bi va.
* Két lugn: Hau hét cac kim logi (trir Au, Pt) phan ing véi phi kim khac ¢ nhiét dé thuirong hodc nhiét
d¢ cao tgo thanh mugi.
3. Tac dung véi dung dich acid
a. Tac dung v6i dung dich HCI va H2SO4 loang (trir Cu, Ag, Au, Pt)
Fe + 2HCl — FeCl2 + H>
Zn + H2S04 10ang — ZnSO4 + H>
b. Tac dung véi axit H:SO4 dac nong va HNO3 dic nong
- Kim loai thé hién nhiéu sb oxi hoa khac nhau khi phan img vd1 HoSO4 dac, HNOs s€ dat s6 oxi
hoa cao nhit.
- Hau hét cac kim loai phan (mg dugc v6i H2SO4 ddc nong, HNO; dic nong (trir Pt, Au) va
H2SO4 dac ngudi, HNOs dac nguoi (trur Pt, Au, Fe, Al, Cr...).
- Hau hét cac kim loai phan tng dugc voi HNO3 lodng (trir Pt, Au), khi d6 N*5 trong HNO3 bi
khir thanh (NO) ; (N20) ; (N2) hoac (NHsNO3)
Vi du:
2Fe + 6H2S04 (4ze) ——> Fe2(SO4)s + 35S0, + 6H20
4Mg + 5H2S04 (@50 ——> 4MgSO4+ H2S + 4H,0
2Ag + H2S04 gzc ——> Ag2SO4+ SO2 1 + 2H20

2Al + 6H2S04 g0 —— Alp(SO4)3 + 35021 + 6H20
Luwu y: Al Fe, Cr khong tac dung véi HoSO4 dac ngudi, HNO3s dac nguoi.
4. Tac dung véi dung dich mudi
- Kim loai hoat d6ng hda hoc manh hon (trir Na, K, Ca, Ba...) c6 thé ddy kim loai hoat dong yéu hon
ra khoi dung dich mudi, tao thanh mudi méi va kim loai méi.
- Céac kim loai Li, Na, K, Ca, Ba khong tac dung truc tiép v&i mudi ma tao thanh dung dich kiém khi
phan ng véi nuéce va dung dich kiém tiép tuc phan tng v6i mudi (Base tac dung v6i mudi)
+ Vidu

Cu + 2AgNO3z — Cu(NO3)2 + 2Ag



Nhan xét: Cu hoat dong hoéa hoc manh hon Ag
Fe + CuSO4 — FeSO4 + Cu
Nhéan xét: Fe hoat dong hda hoc manh hon Cu
=> Hoat dong hoa hoc cua Fe > Cu > Ag
III. DAY HOAT PONG HOA HQC
K | Na|Ba|Ca|Mg| Al | Zn | Fe | Sn | Pb H | Cu| Hg | Ag | Au

v

*Y nghia ciia diy hoat déng héa hoc.
1. Murc d6 hoat dong cua cac kim loai giam dan tir trai qua phai.
2. Kim loai dtrng trudec Mg phan Gng v6i nude ¢ diéu kién thuong tao thanh kiém va giai phong khi Ho.
3. Kim loai dtmg trude H phan tng dugc véi mot sé dung dich acid (HCL, H2SO4 lodng) giai phong khi
Ho.
4. Kim loai diémg trude (trir K, Na, Ba, Ca...) ddy dugc kim loai dimg sau ra khoi dung dich mudi.
IV. PIEU CHE KIM LOAL
Trong ty nhién chi c6 mot s it kim loai ¢ trang thai tu do, hau hét cac kim loai déu ton tai duéi dang
ion trong cac hop chat hoa hoc. Mudn chuyén hoa nhitng ion nay thanh kim loai ta thuc hién qua trinh
khtr 1on kim loai:
M"™ +ne - M

- C6 3 phuong phap diéu ché kim loai.

1. Phuwong phap thiy luyén
- Phuong phép thiy luyén (con goi 1a phuong phap uét) dugce ding diéu ché nhitng kim loai ¢6 tinh
khir yéu, nhu Cu, Hg, Ag, Au,... Co s& phuong phap nay 1a dung nhitng dung dich thich hop nhu Acid,
base, ... dé hoa tan kim loai hodc hop chét cta kim loai va tach ra khoi phén khong tan. Sau do6 cac ion
kim loai trong dung dich dugc khur br?mg kim loai ¢6 tinh khir manh hon.

2. Phwong phap nhiét luyén

- Phuong phap nhiét luyén duoc (mg dung rong rii trong cong nghiép dung dé diéu ché nhiing
kim loai c6 do hoat dong hoa hoc trung binh nhu Zn, Fe, Sn, Pb,...

- Nguyén tic diéu ché: khir ion kim loai trong hop chét & nhiét d6 cao bang cac chat khir nhu
Al, C, Hz, CO.

« Diéu ché sat kim loai tir Fe3O4 hodc Fe,O3 bang CO hoic phan (mg nhiét nhom:

3Fe,0, +8Al ——5 9Fe + 4AL,0,
Fe,0, + 3CO—"—2Fe + 3CO,

« PBiéu ché kim loai Zinc (Zn) tir Zinc oxide (ZnO) bang chat khtr 1a C va CO:
2Zn0+C —"— 27Zn + CO,

27n0 +2CO —“— 27Zn + 2CO,

- Truong hop diéu ché tir quing 1a sunfide kim loai nhu Cu,S, ZnS, FeS.,... Thi phai chuyén sunfide
kim loai thanh oxide kim loai. Sau d6 khir oxide kim loai bang chat khir thich hop.

27ZnS+30, —"— 27Zn0 +2S0,

7Zn0+C —% 5 Zn + CO



- V6i nhitng kim loai kém hoat dong nhu Hg, Ag chi can dét chay quing ciing di thu duoc kim loai
ma khong can thiét phai khir bing cac tac nhan khac:

0
HgS+0, ——Hg+SO0,

3. Phwong phap dién phan
- Piéu ché kim loai c6 tinh khir manh nhu Li, Na, K, Al, ... bang cach dién phan céc hop chat (mudi,
base, oxide) nong chay cua chung.
- Vidu:

+ Diéu ché Al tir Al20s

PPNC
4A1203 WZAI + 302

+ Piéu ché kim loai zinc bang phuong phap dién phan dung dich zinc sunfate véi dién cuc tro.
Phuong trinh dién phan:
2ZnSO, +2H,0—%4 5270 +0, +2H,S0,

V. HQP KIM

1. Khai niém hgp kim

- Hop kim 1a vat liéu kim loai c6 chua it nhat mot kim loai co ban va mét sd kim loai hodc phi kim
khéc.

Kim loai co ban 13 kim loai chiém thanh phan chinh trong hop kim.

+ Vi du: thép c6 kim loai co ban 1a sat, duy-ra (duralumin) c6 kim loai co ban 13 nhom,...

2. Uu diém ciia hop kim

- Hop kim thudng co nhiéu wvu diém vuot trdi so véi kim loai nguyén chit vé do cung, do bén, kha
nang chéng an mon va gi sét, pht hop véi nhiéu tng dung. Do d6, ching dugc st dung pho bién trong
doi séng va trong cong nghiép.

3. M6t s6 hop kim phd bién

- Gang va thép 13 hai hop kim quan trong cua sit véi carbon va mot sd nguyén t6 khac (carbon chiém
ham luong tir 2% dén 5% trong gang va dudi 2% trong thép).

- Hién nay, ching la nhitng vat li¢u kim loai phé bién nhat trén thé gioi.

+ Thép co nhiéu vu diém hon sit vé do cung, do dan hoi, kha nang chiu luc nén dugc sir dung rong rai
trong cac cong trinh xay dung, giao thong.

+ Gang cting va gion hon thép, thuong dugc ding dé dic cac chi tiét may, 6ng ddn nudc, nip cong....
+ Inox 14 mot loai thép dic biét, ngoai st va carbon con cé cac nguyén té khac nhu chromium, nickel.
Inox ctrng va kho bi gi, dugc s dung lam do gia dung, thiét bi y té,...

+ Puy-ra (duralumin) 14 hop kim ctia nhom voi dong, manganese, magnesium,... Puy-ra nhe tuong
duong nhém nhung bén va cing hon nhiéu, duoc dung lam vat li¢u ché tao may bay, 0 t0,...

VI. SAN XUAT GANG - THEP

Sat tinh khiét hau nhu khong duoc st dung trong cudc séng, nhung cac hop kim cua sit 1a gang va
thép lai dugc str dung phd bién trong cong nghiép va doi séng.



1. San xuit gang tir ngudn quiing chia iron (III) oxide Quéng sit

* Nguyén liéu: quing sit (thuong 1a quing hematite véi Than cdc
thanh phan chinh 1a Fe;Os), than cdc va chét tao xi nhu ba voi
CaCOs, SiOs,... v

- Quang sat, than coc, da voi dugc dua vao 10 cao qua miéng Miéng lo Khilo cao

10, chuyén dan tir trén xudéng. Khong khi nong duoc thoi tir
dudi 1én.
Cic giai doan chinh ciia qud trinh sin xudt gang:
- Phan tng tao thanh khi CO:
C+0,—%CO,

C + CO,—%»2c0

Nguyén
liéu Hén
hepkhi

, . . . N - Khéng khi néng ﬁf’ T .
- Khi CO phan ung véi cac oxide cia sat trong quing: A Khong khindng
. Clra théo xi +—
3CO + Fe,0O, —L 32Fe + 3CO, I — (Clra thao gang

Sat nong chay hoa tan mot luong nho carbon ciing mot sd
nguyén t6 khéc tao thanh gang long.
- P4 voi bi phan huy thanh CaO. CaO két hop véi cac oxide nhu SiO2 trong quing tao thanh xi:
Ca0 + Si0, ——»CaSiO,

+ Xi nhe noi 1én trén gang long, duoc dua ra ngoai qua cira thao Xi.
+ Khi thai tao thanh trong 16 cao dugc dua ra ngoai qua ctra & gan miéng lo.
2. San xuat thép

Nguyeén liéu chinh dé san xuat thép la gang (hoic thép phé liéu) va khi oxygen. Trong qua trinh
san xuat thép, khi oxygen duogc thdi vao 16 dung gang néng chay ¢ nhiét do cao, dét chay céc tap chat
trong gang. Cac oxide tao thanh ¢ dang khi (CO., SO.,...) s€ thoét ra theo khi thai, con cac oxide dang
ran (SiOz, MnOsy,...) & tao xi nhe, noi 1&n trén thép long va duogc tach ra dé thu Iy thép.

) ? Khi

a— 1 ~ oxygen
= | ' pa=1ng
I Gang 1éng s ‘4|-.-
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B. BAI TAP VAN DUNG
1. Bai tap Cu va Fe2O3 hoac Fe3O4
Bai 1. Hoa tan hoan toan 12,48 gam hén hop Fe va Fe,O3 bang 210 ml dung dich H2SO4 1M (long),
thu duoc 1,4874 lit khi & dke va dung dich X chi chara mudi sunfat. Dung dich X c6 thé hoa tan tbi da
m gam Cu. Gia tri caa m la
A. 3,648 B. 1,920 C.1,824 D. 3,840
Huéng dan



11,4874
24,79
- Pat a, b 1a mol cua Fe, Fe20s trong hdn hop dau
—>56a+160b =12,48 (1)

- bat x 1a mol cua Fe2(SO4)3 phan ung Fe.

" Ny g0, = 0,21 (mol); n, =0,06 (mol)

- Phuong trinh hoa hoc
Fe,O, +3H,S0, —Fe, (SO,), +3H,0 (1)
b 3b b
Fe + H,SO,——>FeSO,+H, )
0,06 0,06 0,06
Fe + Fe,(SO,), —>3FeSO, 3)
X X

Cu+Fe,(SO,),—>CuSO, +2FeSO,  (4)
- Theo phuong trinh héa hoc (1,2) ta co: N, 50, =3b+0,06=0,21—b=0,05 (mol)
Thay vao (I) —a=0,08(mol) > m__ =0,08.56=4,48 (gam)

8

—m, , =12,48-4,48=8(gam)—>n, , = 60 =0,05 (mol)

O, O,
- Theo phuong trinh hoa hoc (2,3) n, =0,06+x = 0,08 - x = 0,02 (mol)
- Theo phuong trinh hoa hoc (4)

n.=n = (0,05—-0,02) = 0,03 (mol) > m__ =0,03.64 =1,92 (gam)

Cu Fe, (80,),

Bai 2. Cho hdn hgp gom 8 gam Cu va 8 gam Fe;0s vao 400 ml dung dich H.SO4 0,5M. Tinh khoi
luong chét ran chua tan?
A. 3,2 gam B. 8,0 gam C.4.8 gam D. 6,4 gam
Huéng dan

SNy = 0,4.0,5=0,2 (mol); g o, = % = 0,05 (mol)

03
- Phuong trinh hoa hoc
Fe,0, +3H,S0, —Fe (SO,), +3H,0 (1)
Cu+Fe,(SO,),——>CuSO, +2FeSO,  (2)

n n
- Ta co: F612°3 < HZ; %, H,S04 du.

- Theo pthh: Dy = Prescso,), = 0,05 (mol) — M) = 0,05.64 =3,2 (gam)

- mg,,, =8-3,2=4,8(gam)




