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Tong hop kién thic Pién phdn néng chdy va biéu

ché kim loai

I. Ly thuyét chung vé su dién phan
1. Pinh nghia

Su dién phan la qué trinh oxi hda - khir xay ra trén bé mat cac dién cuc khi cé

dong dién mot chiéu di qua chat dién li ¢ trang thai ndng chay hoac dung dich.
2. Cau tao binh dién phan

e Catot (cuc am): Noi xay ra qua trinh kh{ (cation nhan electron).

e Anot (cuc duong): Noi xay ra qua trinh oxi -héa (anion nhudng electron).

e Chat dién li: Cac hop chat ion & trang thai ndng chay hoac tan trong dung

dich, c6 kha nang phanli ra ion.
3. Nguyén tac

Dudi tdc dung cla dién truong, cac ion duong (cation) di chuyén vé phia catot

va bi kht, trong khi cac ion am (anion) di chuyén vé phia anot va bi oxi héda.
e Tai Catot (-): M"T + ne-> M

e Tai Anot (+): XM - X + me
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Il. Pién phan néng chay
1. Muc dich va Nguyén tac

Dién phan néng chdy dugc dung dé diéu ché cac kim loai c6 tinh kh&r manh (kim
loai kiém, kiém thd, nhdm) tir hop chét ion cla ching (oxit, hidroxit, muéi). O
trang thai néng chdy, cac ion cé thé di chuyén tu do va tham gia vao qua trinh
dién phan.

2. Cac dang dién phan néng chay thuong gap

a. bién phan oxit kim loai (Vi du: Al20s)

Day la phuong phap duy nhat dé san xuat nhém trong céng nghiép.

Chat dién li: Al203 néng chay 6 ~2050°C. D€ ha nhiét d6 néng chay xuéng

~900°C va tang do dan dién, ngudi ta hoa tan Alz0s trong criolit (NasAlFe)

néng chay.

Phuong trinh dién phan:2AIl20s --(dién phan néng chay, criolit)--> 4Al

+ 302

Qua trinh tai cac dién cuc:

o Catot (-): AI3* + 3e = Al

o Anot (+): 202 - 02 + 4e

Luu y: Oxi sinh ra & anot sé dot chdy dién cuc than chi (graphit), gay tiéu

hao dién cuc: C + Oz -» COs..
b. Pién phan hidroxit kim loai kiém (Vi du: NaOH)
Phuong phap nay dung dé diéu ché kim loai kiém trong phong thi nghiém.
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e Chat dién li: NaOH ndng chay.

e Phuong trinh dién phan:4NaOH --(dién phan néng chdy)--> 4Na + O:

+ 2H:20

e Qua trinh tai cac dién cuc:

o Catot (-): Na* + 1le —» Na

o Anot (+): 40H- -» O2 + 2H20 + 4e

c. Dién phan muéi halogenua (Vi du: NaCl)

Day la phuong phap chinh dé€ san xuéat kim loai kiém (Na, K) va kiém thé (Mg,

Ca) trong cbng nghiép.
e Chat dién li: NaCl néng chay.
e Phuong trinh dién phan:2NaCl --(dién phan néng chay)--> 2Na + Cl:

e Qua trinh tai cac dién cuc:

o Catot (-): Na* + 1le » Na
o Anot (+): 2ClI= -» Cl2 + 2e
e Vi du 2: Dién phan néng chay MgCl: dé€ diéu ché Mg.
MgClz --(dién phan néng chay)--> Mg + Cl:
3. Cong thuc Faraday
Dinh luédt Faraday cho phép tinh toan khdi lugng chat thu dugc ¢ moi dién cuc.
e Coéng thuc téng quat:m = (A*1*t) / (n * F)
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e Trong do:

o m: Khoi lugng chat gidi phdong & dién cuc (gam).

o A: Khéi lugng mol nguyén t& ctia chat (g/mol).

O

I: Cudng d6 dong dién (Ampe, A).

O

t: Thoi gian dién phan (giay, s).

n: SO electron trao déi trong phan (ng & dién cuc.

O

F: Hang s6 Faraday (F = 96500 C/mol).

O

e Cong thuc tinh sé mol electron trao ddi:ne = (I *t) / F

Vi du: Dién phan néng chdy Al20s véi cuong d6 dong dién 10A trong 2 gig 40
phut 50 giay. Tinh khoi lugng Al thu dugc & catot.

Giai:

D6i thoi gian: t = 2 * 3600 + 40 * 60 + 50 = 9650 giay.

Qua trinh & catot: A3+ + 3e = Al (n=3).

Ap dung céng thirc Faraday: m_Al = (27 * 10 * 9650) / (3 * 96500) = 9 gam.

Ill. Cac phuong phap diéu ché kim loai
1. Nguyén tac chung
Khirion kim loai trong hgp chéat thanh kim loai tu do.

Mt 4+ ne- M
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2. Phan loai cac phuong phap

Nguyén tac

Pham vi ap dung

Thuay

luyén

Nhiét

luyén

Dung kim loai cé tinh kh&r manh hon
(ddng trudc) dé day kim loai c6 tinh
khir yéu hon (ding sau) ra khéi dung

dich mudi cta nd.

Dung cac chat kh&r manh nhu C, CO,
H2, Al d€ khtr ion kim loai trong oxit

d nhiét do cao.

Dung nang lugng dong dién mot
chiéu dé khtr ion kim loai trong hgp
chat néng chay hoac trong dung

dich.

3. Chi tiét cac phuong phap

a. Phuong phap Thuy luyén

e Co s&: Dua trén day dién hda cla kim loai.

Piéu ché cac kim loai cé
tinh khtr yéu (sau Mg) nhu

Cu, Ag, Au.

Diéu ché cac kim loai cé
tinh kh( trung binh (sau Al)

nhu Zn, Fe, Sn, Pb.

Diéu ché hau hét cac kim
loai. Dac biét la cac kim loai
manh (IA, IIA, Al) bang dién

phan néng chay.

e Phuong trinh téng quat:M: + Mz"+(dd) » Mi+(dd) + M2 (VGi M1 c6 tinh

kh&r manh hon Mz).

e Vi du 1: Dung sat dé diéu ché dong.

Fe + CuSO4 -» FeSO4 + Cu
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e Vi du 2: Dung kém dé diéu ché bac.

Zn + 2AgNOs -» Zn(NOs):2 + 2Ag

b. Phuong phap Nhiét luyén
e Nguyén tac: Khi oxit kim loai bang chat khr ¢ nhiét d6 cao.
e Cac chat khir thuong dung:
o CO, Hz2: Dung dé khtr oxit cla cac kim loai sau Al. Vi du: Fe20z + 3CO --

(t°)--> 2Fe + 3CO:

o C (cacbon): Dung dé khtr cac oxit nhu ZnO, PbO,... 3 nhiét d6 rat cao. Vi
du: ZnO + C --(t°)--> Zn + CO.

o Al (phan ing nhiét nhém): Dung dé diéu ché céc kim loai khé ndéng

chay nhu Cr, Mn. Vi du: Cr20s + 2Al --(t°)--> 2Cr + Al20:

e Luu y: Phuong phap nay khéng dung dé€ diéu ché cac kim loai manh tur Li
dén Al

c. Phuong phap Pién phan

Pay la phuong phap hién dai va hiéu qua, c6 thé diéu ché dugc hau hét cac kim

loai.

1. Pién phan néng chdy: D3 trinh bay & muc Il. Dung dé& diéu ché kim loai
manh (Li, K, Na, Ca, Mg, Al).

2. bién phan dung dich:
o Nguyén tac: Dién phan dung dich muéi ctia cac kim loai c6 tinh khir trung

binh va yéu.
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o Vi du 1: Diéu ché Cu tU dung dich CuSOa..
Phuong trinh: 2CuS04 + 2H20 --(dién phan dung dich)--> 2Cu + Oz +
2H2S0.
Catot (-): Cu?* + 2e - Cu

Anot (+): 2H20 - O2 + 4H* + 4e

o Vi du 2: Diéu ché Ag tir dung dich AgNOs.
Phuaong trinh: 4AgNOs + 2H20 --(dién phan dung dich)--> 4Ag + Oz +
4HNO:s
Catot (-): Ag* + 1le =» Ag

Anot (+): 2H20 - Oz + 4H* + 4e

IV. Bai tap van dung cé loi giai

Bai tap 1: Dién phan néng chay hoan toan 11.7 gam NacCl, thu dugc khi Cl2 &
anot. Tinh thé tich khi Clz (dktc) va khoi lugng Na thu dugc & catot.

Loi gidi:

S6 mol NaCl: n_NaCl = 11.7 /58.5 = 0.2 mol.

Phuong trinh dién phan: 2NaCl -» 2Na + Clz

Theo phuong trinh:

n_Na = n_NaCl = 0.2 mol-»> m_Na =0.2*23 =4.6 gam.

n Cl2=1/2*%n_NaCl = 0.1 mol -V Cl2 = 0.1 *22.4 = 2.24 |it.

Dap an: 4.6g Na va 2.24L Cl..
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Bai tap 2: Kh{ hoan toan 32 gam hon hgp gom CuO va Fe20s bang khi H2 du,
sau phan Ung thu dugc 24 gam hon hgp hai kim loai. Tinh khoi lugng moi oxit
trong hén hop ban dau.

Loi giai:

Goi X, y lan luot la s6 mol ctia CuO va Fe20s.

Ta c6 hé phuong trinh:

1) Khéi lugng hon hop oxit: 80x + 160y = 32

2) Khoi lugng hon hop kim loai: 64x + 112y = 24

Giai hé phuong trinh, ta dugc: x = 0.2 mol va y = 0.1 mol.

Khoi lugng CuO: m_CuO = 0.2 * 80 = 16 gam.

Khoi lugng Fe203: m_Fe203 = 0.1 * 160 = 16 gam.

Dap an: 16g CuO va 16g Fe:z0s.
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