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I. Gi6i thiéu chung vé Nhéom Oxit (Al203)
1. Tén goi va Cong thuc

e Cong thuc phan tu: Al,O

e Tén goi thong thuong: Nhém oxit.

e Tén goi khac: Alumina.

e Tén khoang vat: Corundum (corindon).
2. Cau truc tinh thé

AL, O, c6 cau truc tinh thé ion, dugc tao thanh tir cac ion AIPT va 02 lién két véi
nhau bang luc hut tinh dién rat manh. Céu trdc nay lam cho AI203 rat bén ving,
c6 nhiét d6 nong chdy cao va dd cing I6n.-Dang phd bién va bén nhat cla

nhém oxit la a-AI203 (corundum).

Il. Tinh chat vat ly

Nhom oxit la mot hgp chat cd nhiéu tinh chat vat ly dac biét, quyét dinh dén

cac ing dung quan trong cua né.

e Trang thai: La chat ran & diéu kién thuong.

e Mau sac: C6 mau trang, dang bot hoac tinh thé.
e Tinh tan: Khéng tan va khéng tac dung véi nuéc.

e Nhiét do ndng chay: Rat cao, khodng 2072°C.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang1/8



e Nhiét do soi: Khoang 2977°C.

e DO cung: Rat cling, dat 9/10 trén thang dd cing Mohs, chi sau kim cuong

(10/10). Vi vay, corundum dugc dung lam vat liéu mai.
e Tinh dan dién va dan nhiét: Khéng dan dién nhung dan nhiét kha tot.
Céc dang tinh thé cla Al O c6 lan tap chat sé c6 mau sac khac nhau, tao nén
cac loai da quy ndi tiéng:
e Ruby (Hong ngoc): Tinh thé corundum c6 lan tap chat cr3t (ion crom), tao

ra mau do dac trung.

o Sapphire (Saphia hay xa-phia): Tinh thé corundum cé |an tap chat cta Ti

4+ ya Fe?t, Fe3t, tao ra mau xanh lam.

I1l. Tinh chat héa hoc

Tinh chat héa hoc dac trung va quan trong nhat cua Al,O5 la tinh luéng tinh.
N6 vira cé thé tac dung vdi-dung dich axit manh, vira tdc dung dugc véi dung

dich bazo manh.

1. Tac dung voi dung dich axit manh

Khi tac dung vdi axit manh, AI203 thé hién tinh chat cida moét oxit bazo, tao ra
muodi va nudc.

e Phuong trinh téng quat: ALLO; + 6HT - 2A13T + 3H,0

Vi du minh hoa:

1. Tac dung véi axit clohidric (HCI):
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AI203 + 6HCI - 2AICI3 + 3H20

(Nhém oxit phan tng vdi axit clohidric tao thanh mudéi nhém clorua va nudc)
2. Tac dung vdi axit sunfuric (HZSO4):

Al, O, + 3H,S0, - Al,(SO,); + 3H,0

(Nhém oxit phan (mg véi axit sunfuric tao thanh mudi nhém sunfat va nudc)

2. Tac dung véi dung dich bazo manh (kiém)

Khi tdc dung véi dung dich kiém manh, Al O, thé hién tinh chat ctia mot oxit

axit, tao ra mudi aluminat va nudc.

e Phuong trinh téng quat (dang muéi aluminat): AI203 + 20H™ - 2AI02'
+ H,0

e Phuong trinh téng quat (dang phtc hidroxo): AI203 + 20H™ + 3H20 -
2[AI(OH) ,I

Vi du minh hoa:
1. Tac dung vaéi natri hidroxit (NaOH):
A|203 + 2NaOH - 2NaAIO2 + HZO

(Nhém oxit phan (ng vdéi natri hidroxit nong chdy hoac dung dich dac, néng

tao thanh mudéi natri aluminat)
2. Tac dung vai canxi hidroxit (Ca(OH)2):

A|203 + Ca(OH)2 - Ca(AIOz)2 + H20
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(Nhém oxit phan tng vdi canxi hidroxit tao thanh mudi canxi aluminat)

3. Tinh bén

Do lién két ion trong phan tl& rat bén ving, AL, O, la mOt hop chat rat bén véi
nhiét. N6 khong bi cac chat khir manh nhu CO, H2 khir & nhiét do cao. BE kh(r Al
2O3 thanh nhom kim loai, ngudi ta phai dung phuong phap dién phan ndéng

chay.

IV. Trang thai tu nhién va Piéu ché

1. Trang thai tu nhién

Trong tu nhién, nhdm oxit ton tai ¢ cd dang ngam nuéc va dang khan.

e« Dang ngam nudc: Phd bién nhat la trong thanh phan cia quang boxit
(bauxite), c6 cong thic chung la Al,O5.nH,0. Day la nguon nguyén liéu

chinh dé san xuat nhém trén toan thé gidi.

e Dang khan: Ton tai duéi dang tinh thé corundum. Corundum trong suét,
khéng mau, rat cing. Nhu da dé cap, cac bién thé c6 mau cta corundum la
cac loai da quy nhu ruby va sapphire.

2. Diéu ché
a. Trong cong nghiép
Nhom oxit dugc san xuat & quy mod 16n bang cach tinh ché quang boxit thong

gua qua trinh Bayer.

1. Budc 1: Hoa tan quang
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Nghién nhé quang boxit roi cho tac dung véi dung dich NaOH dac & nhiét do
va ap suat cao. Al,O, va SiO, (tap chat) sé tan ra, con cac tap chat khac nhu

Fe, 05, TiO, khong tan va dugc loc bd (phan bun do).

A|203 + 2NaOH - 2NaA|O2 + H20

2. Buéc 2: Két tua nhom hidroxit

Lam ngudi dung dich va suc khi CO2 qua dung dich NaAIO2 dé két taa Al(OH)
3
NaAIO2 + CO, + 2H,0 - AI(OH)3i + NaHCO3

3. Budc 3: Nung nhom hidroxit
Loc lay két taa Al(OH);, ria sach roi dem nung & nhiét d6 cao (khodng

1200°C) sé thu dugc Al,O5 nguyén chat.

2AI(OH)3 --(nhiét d6 cao)--> A|203 + 3H20

b. Trong phong thi nghiém

Dé& diéu ché mot lugng nho Al O, ngudi ta thudng dung phuong phap nhiét

phan nhom hidroxit (AI(OH)3) hodc cdc mubi cla nhom nhu nhém nitrat (AI(NO3
)3)-

2AI(OH); --(nhiét d6 cao)--> AL, O, + 3H,0

V. Ung dung cua Nhém Oxit

Nho céc tinh chat vat ly va héa hoc dac biét, Al,O5 ¢ rat nhiéu Ung dung quan

trong trong céng nghiép va doi séng.
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Luyén

kim

vat liéu

chiu Iua

vat liéu

GOom su

ky thuat

Y hoc

Hoa hoc

La nguyén liéu chinh dé san xuat nhom

bang phuong phap dién phan néng chay.

Ché tao gach chiu Ira, chén nung, 16p 16t

trong cac 10 luyén kim, 10 xi mang.

San xuat dé mai, giay nham, bt danh béng

kim loai.

Céac dang tinh thé corundum (ruby,
sapphire) dugc dung lam d6 trang suc, da

quy.

Ché tao bugi danh Itra, cac chi tiét may can

chiu mai mon, cach dién va chiu nhiét.

S dung lam vat liéu cay ghép trong y khoa
(khép nhan tao, vat liéu nha khoa) do tinh

tro va tuong thich sinh hoc cao.

DUng lam chat xUc tac hoac chat mang xuc

tac trong nhiéu phan ing hitu co.
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Thanh phan ch(a
nhém.
Nhiét d6 néng

chdy rat cao.

Do cung rat cao.

D6 cing cao, cé
mau sac dep khi

lan tap chat.
Bén, cling, cach

dién, chiu nhiét.

Tinh tro héa hoc,

bén co hoc.

Dién tich bé mat

&N, tinh chat hda

hoc bé mat.
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VI. Bai tap van dung
Cau 1 (Tu luan)
Viét cac phuong trinh hdéa hoc dé chirng minh Al,O5 la mét oxit ludng tinh. Lay
vi du véi HCI va NaOH.
Goi y tra 10i:
e Tac dung véi axit HCI: AI203 + 6HCI - 2AICI3 + 3H20 (Thé hién tinh oxit
bazag)
e Tac dung véi bazo NaOH: AI203 + 2NaOH - 2NaAlO, + H,0 (Thé hién tinh
oxit axit)
Cau 2 (Tinh toan)
Hoa tan hoan toan 15,3 gam SUNOR vao dung dich H,SO, 1M loang, du. Tinh
khoi lugng mudi nhom sunfat thu dugc sau phan ng. (Cho Al=27, 0=16, S=32)
Goi y gidi:

1. Tinh s6 mol AI203: =15,3/(27*2 + 16*3) = 15,3 /102 = 0,15 mol.

NAI203
2. Viét phuong trinh hoa hoc: AI203 + 3H2504 - AI2(SO4)3 + 3H20.
3. Theo phuong trinh, ti [é mol la 1:1, vay NA12(504)3 = MAl203 = 0,15 mol.

4. Tinh khai lugng mu6i: m = 0,15 * (27*2 + (32+16*4)*3) = 0,15 *

Al2(S04)3
342 = 51,3 gam.

Cau 3 (Trac nghiém)

Day chat nao sau day déu tac dung dugc véi dung dich NaOH loang?
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A. Al A|203, Mg(OH)2

B. AI(OH)3, AI203, NaHCO3

C. Fe, 05, Al,O5, Al
D. CuO, AI(OH)3, A|203
Dap an dung: B. (AI(OH)3 va A/203 co tinh ludng tinh, NaHCO3 co tinh axit yéu

tac dung duoc vdi bazo manh).
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