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Tong hop kién thic Pién phdn néng chdy va biéu

ché kim loai

I. Nguyén tac chung vé diéu ché kim loai

Vé nguyén tac, dé€ diéu ché kim loai, nguoi ta thuc hién qué trinh khd ion kim

loai cé trong hgp chat thanh nguyén ti kim loai tu do.

Coéng thuc tong quat: M+ + ne - M

Trong dé:

e M"+ |3 ion kim loai (trong cac hgp chat nhu oxit, muoi, hidroxit).
e n la s6 electron ma ion kim loai-nhan.

e M la nguyén tu kim loai.

Vi du: D€ diéu ché kim loai dong (Cu) ttr ion Cu?*, ta can thuc hién qud trinh

khr:
Cu?* + 2e - Cu
Il. Cac phuong phap diéu ché kim loai

Tuy thuoc vao dd hoat dong hda hoc clda kim loai ma nguoi ta lua chon phuong

phép diéu ché phu hgp. C6 3 phuong phéap chinh:
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Nguyén tac Pham vi ap dung

Dung kim loai c6 tinh kh&r  Diéu ché cac kim

Fe + CuSO4 -
manh haon (dung trudc loai c6 tinh khur
1. Thuy FeSOa4 + Cu
trong day dién hda) dé khr yéu (dirng sau Mg
luyén Zn + 2AgNOs -

ion kim loai yéu hon trong  trong day dién
Zn(NOs)2 + 2Ag
dung dich mudi. hoa).

Fe20s3 + 3CO --
(t°)--> 2Fe +

Diéu ché céac kim 3CO:2
DUng cac chat khr manh
loai c6 tinh khr CuO + Hz --(t°)--
2. Nhiét nhu C, CO, Hz, Al ¢ nhiét
trung binh (ddng > Cu + H20
luyén do cao dé khtrion kim loai
sau Al trong day Cr20s + 2Al --
trong cac oxit.
dién hoa). (t°)--> 2Cr +

Al203 (Phan Gng
nhiét nhém)

Dién phan néng
Diéu ché hau hét

Dung dong dién mot chiéu chdy NaCl dé
cac kim loai, dac
3. Pién dé khrion kim loai trong diéu ché Na.
biét la cac kim loai
phan hop chat néng chay hoac bién phan dung
manh (ttr Al tré vé
trong dung dich. dich CuSOa4 dé
trudce).
diéu ché Cu.
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Ill. Pién phan néng chay
Pién phan néng chay la phuong phap duy nhat dé diéu ché cac kim loai hoat
doéng manh nhu K, Na, Ca, Mg, Al.
1. Nguyén tac
Dong dién mot chiéu dugc sir dung dé€ kh(r cac ion kim loai (cation) tai catot va
oxi hda cac anion tai anot cla mot hgp chat ion & trang thai nédng chay.
e Tai Catot (cuc am): X3y ra qua trinh khr cation kim loai.
Cong thuc: M+ + ne-> M
e Tai Anot (cuc duong): X3y ra qua trinh oxi hda anion goc axit.
Vi du: 2Cl- - Clz + 2e hoac 202~ -» 02 + 4e
2. Cac truong hop dién phan néng chay cu thé
a. Dién phan néng chay oxit kim loai (di€n hinh la Al205)
Day la phuong phap céng nghiép duy nhat dé san xuat nhom.
e Nguyén liéu: Quang boxit (Al20s cé 1an Fez0s, SiO2). Quang can dugc lam
sach dé thu dugc Al20s gan nhu tinh khiét.

e Chat phu gia: Criolit (NasAlFs) dugc thém vao dé:

o Ha nhiét dé néng chdy cta Al20s tir ~2050°C xu6ng ~900°C.
o Tang dé dan dién cta hon hap.

o Tao Iép ngan cach, bao vé Al ndng chdy khong bi oxi héa bdi khong khi.

e Qua trinh dién phan:
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o Catot (-): A3+ + 3e - Al
o Anot (+): 202- - 02 + 4e

o Phuong trinh téng quat: 2Al120s --(dién phan néng chay, criolit)-->

4Al + 30:

e Luu y: Anot duoc lam bang than chi (graphite). G nhiét d6 cao, khi Oz sinh ra
sé dot chay anot:
C + 02 - CO:
2C + 02 » 2CO

Do dd, anot bi an mon dan va phai dugc thay thé dinh ky.
Vi du 1: Dién phan nong chay hoan toan 102 gam Al20s thu dugc bao nhiéu
gam nhom (Al)? (Gid st hiéu suat 100%).

Hudéng dan:

S6 mol Al203: n(Al203) = 102 /102 = 1 mol.
Theo phuong trinh: 2Al1203 - 4Al' + 302

Cu& 2 mol Al20s tao ra 4 mol Al.

Vay 1 mol Alz0s.tao ra 2 mol Al.

Khéi lugng Al: m(Al) = 2* 27 = 54 gam.

b. Pién phan néng chay mudi halogenua (NaCl, MgClz, CacClz)

Phuong phap nay dung dé diéu ché cac kim loai kiém (IA) va kiém tha (11A).
e Nguyén liéu: Cadc muéi halogenua khan, vi du NaCl, MgCl..

e Qua trinh dién phan NaCl néng chay:
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o Catot (-): Na* + 1le —» Na
o Anot (+): 2ClI- - Cl2 + 2e

o Phuong trinh téng quat: 2NaCl --(dién phan néng chdy)--> 2Na +

Cl:

Vi du 2: Dién phan néng chdy 11,7 gam NaCl, thu dugc khi Clz (dktc). Tinh thé
tich khi Clz thu dugc.

Hudéng dan:

S6 mol NaCl: n(NaCl) = 11,7 / 58,5 = 0,2 mol.

Theo phuong trinh: 2NaCl -» 2Na + Cl2

Cu& 2 mol NaCl tao ra 1 mol Cl-.

Vay 0,2 mol NaCl tao ra 0,1 mol Cla.

Thé tich Clz (dktc): V(Cl2) = 0,1 * 22,4 = 2,24 lit.

c. Dién phan néng chay hidroxit kim loai (NaOH, KOH)

Phuong phap nay cé thé dung dé diéu ché kim loai kiém nhung it phé bién hon
dién phan mudi halogenua do tén kém va nguy hiém hon.

e Nguyén liéu: Hidroxit kim loai khan, vi du NaOH.

e Qua trinh dién phan NaOH ndéng chay:

o Catot (-): Na* + 1le —» Na
o Anot (+): 40H- -» O2 + 2H20 + 4e

o Phuong trinh téng quat: 4ANaOH --(dién phan néng chay)--> 4Na +

O:2 + 2H:20
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Vi du 3: Dién phan néng chdy hoan toan a gam NaOH, thu dugc 1,12 lit khi O2

(dktc) ¢ anot. Tinh gia tri clda a.

Hudng dan:

S6 mol 0z2: n(02) = 1,12 /22,4 = 0,05 mol.

Theo phuong trinh: 4NaOH - 4Na + Oz + 2H20

C& 4 mol NaOH tao ra 1 mol Oa..

Pé tao ra 0,05 mol Oz can: n(NaOH) = 4 * 0,05 = 0,2 mol.

Khéi lugng NaOH: a = m(NaOH) = 0,2 * 40 = 8 gam.

IV. Bai tap van dung téng hop

1. Bai 1 (Nhan biét phuong phap): Trinh bay phuong phap héa hoc thich hgp
dé diéu ché cac kim loai sau tir hgp chat tuong Ung:
a) Cu tu CuSOa4
b) Fe tu Fe20s
c) Na tu NacCl
d) Ag tu AgNOs
Hudéng dan gidi:
a) Dung phuong phap thay luyén (vi du dung Fe day Cu ra khéi muoi): Fe +
CuS0O4 - FeS04 + Cu. Hoac dién phan dung dich CuSOa.
b) Dung phuong phap nhiét luyén (dung CO hoac Hz khir & nhiét d6 cao):
Fe20s + 3CO - 2Fe + 3COs..
c) Dung phuong phap dién phan néng chay: 2NaCl --(dpnc)--> 2Na + Cl.
d) Dung phuong phap thuy luyén (dung kim loai manh hon Ag nhu Cu, Fe,

Zn): Cu + 2AgNOs = Cu(NOs)2 + 2Aq.
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. Bai 2 (Tinh toan véi hiéu suat): Dién phan néng chdy mudi Al.0Os véi
cuong do dong dién 9,65A trong thai gian 3000 giay, thu dugc 2,16 gam Al.
Tinh hiéu suat cla qué trinh dién phan.

Hudng dan giai:

- Ap dung cdng thic Faraday: m = (A * | *t) / (n * F)

- Khoi lugng Al ly thuyét thu dugc: m(Al) = (27 * 9,65 * 3000) / (3 * 96500) =
2,7 gam.

- Khoi luogng Al thuc té thu dugc la 2,16 gam.

- Hiéu suat phan ing: H% = (m_thuc té€ / m_ly thuyét) * 100 = (2,16 / 2,7) *

100 = 80%.

. Bai 3 (Pién phan anot tan): Dién phan néng chay Al20s véGi anot bang than
chi. Sau moét thoi gian, thu dugc 10,8 tan Al va hon hgp khi X ¢ anot c6 ti khoi
so vdi Hz la 16. Tinh khéi lugng than chi da tham gia phan (ng tai anot.
Hudng dan giai:

- S6 mol Al: n(Al) = 10,8* 108 /27 =0,4 * 10° mol.

- Qué trinh & catot: AI3* + 3e — Al. Suy ra s6 mol electron trao déi: n(e) = 3 *
n(Al) = 1,2 * 10 mol.

- H6n hop khi X'gém CO va CO:2 (M = 16 * 2 = 32). DUng quy tac dudng chéo
hoac lap hé phuong trinh, ta tim dugc n(CO) = n(COz).

--Qua trinh ¢ anot: C + 02~ -» CO + 2e (goi sé mol CO la x) C + 202~ -» CO2 +
4e (goi s6 mol CO:z la y) - Ta c6 hé phuong trinh: (1) x =y (vi ti khoi) (2) 2x +
4y = n(e) = 1,2 * 10°* mol - Gidi hé: x =y = 0,2 * 10° mol.

- T6éng s6 mol C da phan ing = x + y = 0,4 * 105 mol.

- Khoi luong than chi (C) da phan iing: m(C) = 0,4 * 10 * 12 = 4,8 * 10° gam
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4,8 tan.
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