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Corundum (a-alumina) is widely used and studied as high temperature
structural material, electronic packaging, corrosion resistance ceramics
and translucent ceramics. The production of high purity alumina play an
important role. This paper presents the results of studying the effect of
grinding time on the cleaning process of Tan Rai aluminum hydroxide
with acetic acid, the aluminum hydroxide dissolution efficiency by HCI
solution. At the same time, the results of research on the properties of

aluminum oxide made from aluminum hydroxide are presented after
refining in a suitable conditions.

Gidi thiéu chung

Nhom oxit (Al203) dugc st dung rdng réi trong nhiéu
finh vuc nhu trong nhiét, dién, vat liéu ban dan, vét liéu
ceramic, vat liéu xUc tac, vat liéu cho LEDs, mang vi loc,
khung xuong cho mang loc nuéc bién, mang xdp...
nhd cac k§ thuat ddc biét clia nd nhu khd nang chiu
nhiét cao; chéng mai mon, an mon t6t va én dinh hoa
hoc [1-8].

Viét Nam la nudc cd ngudn quang boxit I6n (udc tinh
khodng 2,4 ty tan), hién da c6 ba nha may san xuét
alumium la Héa chat Tan Binh, Tan Rai va Nhan Ca.
Tuy nhién chét lugng nhdém hydroxit chua cao, chua
dap Ung dugc yéu cau lam nguyén liéu cho gém cao
nhom. Vi vdy, viéc nghién clu cdng nghé tinh ché
nhém hydroxyt san xudt trong nudc dé dap Ung dugc
yéu cau lam g&m cao nhéom la viéc lam rét can thiét va
mang lai hiéu quéd kinh té cao.

Lam sach nhém hydroxit da dugc nhiéu nha khoa hoc
nghién cu, trong doé tac gid No-Puk Park va cong su
[9] d& nghién cliu va lam sach dugc Al(OH)3 bang
CH3COOH 5N vdi hiéu suét tach Na dat 95,5%, tac gia
Hee Young Choi va cong su [10] da nghién ciu va lam
sach bang Al(OH)3 bang CHsCOOH 1N, két qué nghién
cliu cho thdy dé tinh khiét cla Al(OH)s sau lam sach
dat 99,3%, ham luong Na sau lam sach con 0,009%.
Bai bao nay trinh bay k&t qua nghién cliu anh hudng
clia thdi gian nghién dén qua trinh lam sach nhom
hydroxit Tan Rai bdng axit axetic, hiéu sudt hoa tach
nhom hydroxit bang axit HCl. Dong thdi dua ra cac két
quéa nghién clu vé dac tinh cla nhdm oxit dugc lam tur
nhém hydroxit sau tinh ché & diéu kién thich hgp..

Thyc nghiém va phuong phép nghién cdu
Héa chdt va vt liéu
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Hoéa chdt thi nghiém goém AI(OH)s Tan Rai,
CH3COOH (99,5%, AR), HCI (37%, AR), dung dich
NH3 (25%, AR) va nudc cét.

Phuong phdp nghién ctu

Al(OH)3 Tan Rai ban dau dudc nghién nho véi thdi
gian nghién xac dinh, sau dé dudc séy kho.

Al(OH)3 khd dugc can mét lugng xac dinh, tién hanh
rifa bang nudc dé loai bd cac tap chat dé tan trong
nudc. Sau khi sdy kho, Al(OH)s dugc rira sach bang axit
CH3COOH 2N dé€ loai bd Na2O.

Al(OH)3 sach dugc cho phan Ung vdi (NH)COs 2M dé
tao AACH (Amoni Alumium Cacbonat Hydroxit). AACH
sau do dugc sdy kho trong tu sdy & 80°C trong 24 gid,
loc rita bang nudc cat cho dén khi hét ion CI, sdy kho.

Tién hanh nung mau rén & 1200°C trong thdi gian 120
phut sé thu dugc a-Al20s.

Phuang phdp xdc dinh ddc trung cta vt liéu

Sy hinh thanh pha cla vét liéu dugc xac dinh bang
phuong phéap Nhiéu xa tia X trén thiét bj D8 ADVANCE
Buc)

Hinh thai cdu trdc bé mat cda vat liéu duoc xac dinh
bang phucng phap Hién vi dién t&r quét trén thiét bi
Hitachi S-4800 (Nhat)

Thanh phan hoéa hoc clia AI(OH)s Tan Rai dugc xac
dinh bang phuong phéap Phé huynh quang tia X (XRF)
trén thiét bi SuperMini200.

Ham lugng natri sau lam sach dugc xac dinh bang
phuong phap Quang phé hép thu nguyén t& (AAS)
trén thiét bj 900T cuia Perkin Elmer (M).

Phan bd kich thudc hat cla vét liéu dugc xac dinh
bang phucng phap Tan xa Laser trén thiét bi Horiba
LA-950 (Nhat).

Ham lugng AlOs cla san phdm thu dudc dugc xac
dinh bang phuong phap phan tich héa hoc (Phan tich
tai BO mén Hdéa Phan tich, Trudng Pai hoc Bach khoa
Ha N&i)
Hiéu sut hoa tach cla Al(OH)3 dugc tinh theo cong
thuc:

Mayomsea — Maom)ss

H= x100 (%)
M asioms wba

Trong doé: maiorsbd 1a khéi lugng Al(OH)3 dem di hoa
tach; maiconyss 1a khéi lugng Al(OH)3 khdng tan khi hoa
tach.

K&t qua va thao luan
Thanh phdn nguyén liéu nhém hydroxit Tan Rai

Tién hanh phéan tich thanh phan nhém hydroxit bang
phuong phap Phé huynh quang tia X, két qua dugc
trinh bay & bang 1.

Bang 1: Thanh phan chinh trong nguyén liéu nhém
hydroxit Tan Rai

Thanh  phén

héa hoc (% | AlO3 | Na;O | SiO2 CaO
khoi lugng)

é;(iOH)g Tan | 1992 | 0,367 | 0136 | 0,097

K&t qua phan tich cho thdy trong nguyén liéu ban dau,
ngoai thanh phén nhém hydroxit con c6 nhiéu tap
chét khéc. Do do, viéc lam sach nhiing tap chat nay,
dac biét 1a Na20 ra khdi nguyén liéu trudc khi thuc
hién qua trinh ché bién tao a-Al203 c6 dé sach cao
phuc vu cho viéc ché tao vat liéu cao nhém la vo cung
can thiét.

MGt s6 tap chat nay cé nhiéu kha nang cong két cung
Al(OH)3 khi két tinh do hay nam mét phan trén bé mat
hat nhém hydroxit do do cac bién phap thong thudng
dé ria chi loai bo dugc mét phan nhiing tap chat nay
trén bé mat con vdi nhing phén nam sau trong hat
nhom hydroxit thi viéc rifa sach sé rat kho tiép can.
Trén cd s& hinh thai hat nhdm hydroxit nguyén liéu
ching téi thédy rang kich thudc hat kha I6n va bé mat
hat khd g6 ghé, chinh nd tao cac héc cho tap chéat
nam lai. Do do, viéc nghién nho kich thudc hat nhom
hydroxit sau do rlfa bang cac tac nhan thich hgp sé
gitp loai bd dugc mét phan dang ké cac tap chét cé
trong nguyén liéu ban dau.

Anh huéng cia thoi gian nghién dén qud trinh lam
sach Al(OH)s3 Tdn Rai

Co6 nhiéu thong s6 k§ thuat anh hudng dén qué trinh
nghién hat nhom hydroxit nguyén liéu. Mot trong
nhitng thong sé do la thai gian nghién vi né lién quan
dén nang suét clia day chuyén hay thiét bi cling nhu la
chi phi néng lugng can thiét cho qué trinh.

Anh hudng cia thoi gian nghién dén kha ndng lam
sach Naz0O trong Al(OH)3 Tan Rai

Lam sach Al(OH): bang axit CH:COOH 2N & 80°C
trong 2 gid véi cac mau dugc nghién & cac thai gian
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khac nhau, phan tich cac mau thu dugc sau lam sach,
két qua dugc trinh bay & bang 2.

Bang 2: Ham lugng Na2O clia AI(OH)3 sau khi dugc
lam sach bang CH3COOH 2N vdi cac thai gian nghién

khac nhau
Thdi gian nghién Na20O Hiéu suét tach
(gio) (%wt) (%)
0 0,367 0
6 0,035 90,5
12 0,032 91,3
18 0,025 93,2

K&t qua phan tich ham Iugng Na cla cac mau bang
phuong phap AAS cho théy trong khodng thdi gian
nghién khao sat tir Oh — 18h thi thai gian nghién cang
ldu (hat co kich thudc cang nhd) thi hiéu sudt tach
cang tang, dat gi4 tri cao nhét khi dugc nghién trong
18 gid (93,2%).

Pé lam rd hon didu nay, mau sau nghién 18 gis (d3
dugc lam sach bang CH3COOH) dugc chup hién vi
dién tir quét (SEM). Két qua dugc trinh bay & hinh 1.

Hinh 1 cho thay khi phong dai bé méat Al(OH)s [én 500
[an thi gan nhu khéng con thay cac tap chét bam trén
bé mat hat nhém hydroxit. Nhu vay, axit axetic co thé
loai bd dudc t6t cac tap chat Na20 cé trong Al(OH)s.

IMS-NKL 5.0kV 4.4mm x500 SE(M)

Hinh 1: Hinh thai bé mat cda Al(OH)s Tan Rai sau
nghién 18h da dugc lam sach vdi cac do phdng dai
khac nhau

Anh hung cta thoi gian nghién dén kich thudc cia hat
Al(OH)3

Tién hanh phan tich cac mau sau khi lam sach NaxO
bang phuong phép tan xa Laser dé xac dinh phé phan
bé hat, két qué dugc trinh bay & hinh 2, bang 3.

20

16

a (%)

1 10 100 1000

kich thwéc (um)

Hinh 2: D& thi phan b kich thudc hat trudc va sau khi
nghién & céc thdi gian khac nhau
a.0gig b. 6 gig c. 12 gig d. 18 gig
Bang 3: Anh hudng cuia thdi gian nghién dén kich
thudc hat trung binh

Thdi gian nghién Kich thudc trung binh
(9i9) ()
0 135,15
6 66,93
12 49,45
18 37,96

TU d6 thi phan bé kich thudc hat cla cac mau Al(OH)3
nung voi cac thdi gian khac nhau cho thdy cac mau
nay déu cé phan bd hat kha déng déuva tap trung.
Trong khodng thai gian khao sat thi thai gian nghién
cang kéo dai thi kich thudc trung binh cla hat cang
gidm, dat gia tri nho nhét tai 18h nghién, giam dang ké
so voi kich thudc hat ban dau. Khi kich thudc hat nho
di thi b& méat bén ngoai cla hat tang 1én, do do, kha
néng lam sach céc tap chét tang lén. K&t qua nay phu
hop véi két qud & bang 2.

Anh huéng cta thdi gian nghién dén hinh thdi cdu tric
Al(OH)s3 Tan Rai

PE lam rd thém anh hudng cla thdi gian nghién tdi
kich thudc cta AI(OH)3, ching toi da tién hanh chup
SEM cac mau nhém hydroxit sau nghién. Cac két qua
dugc trinh bay & hinh 3.
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Hinh 3 : Hinh thai cdu trdc cda AI(OH); Tan Rai trudc
va sau khi nghién & cac thai gian nghién khac nhau

a. Mau ban dau
C. sau 12h nghién

b. sau 6h nghién
d. sau 18h nghién

TU cac anh xac dinh hinh théai cdu trdc hat nhom
hydroxit cho thdy cac hat nhém hydroxit ban déau cé
dang hinh khdéi kich thudc trung binh khoang 135 pm,
bé mat xU xi va cé nhiéu héc tao diéu kién cho qué
trinh trd ngu cla cac tap chét. Sau khi nghién trong
cac khodng thai gian khac nhau, thi cac hat ba dau da
bi v& vun. Sau 6 gic nghién, phan Ién cac hat I6n dé
mat di, thay vao do la cac hat min hon, sau 12 giG
nghién phan hat I6n gidam di dang ké va dac biét sau
18 giG hau hét cac hat nhém hydoxit ban dau da dudgc
nghién min tao thanh cac manh v& nhd hon. Trong
khodng thdi gian nghién da khao sat tur 6 — 18 gid,
ching téi chua phéat hién thdy su co cum cla cac hat
sau nho khi qua trinh nghién kéo dai. Do d6, néu keo
dai thai gian qué trinh nghién hon ntta thi van c6 thé
tiép tuc lam gidm kich thudc hat tao diéu kién tang bé
mat cla cac hat.

Nhu vay nhém hydroxit khi dugc nghién trong 18 gic
c6 tp hop hat co kich thudc nhd nhat, dé dang lam
sach gén nhu hoan toan NaxO bang CH3COOH 2N.

Anh hudng ctia thoi gian nghién téi hiéu sudt hoa tdch
bdng axit HCl

Tién hanh hoa tach Al(OH)3 bang dung dich HCI 25% &
90°C trong 4 gid, t6¢c do khudy trén 600 vong/phut vdi
thai gian nghién da nghién clu. Két qua tinh toan hiéu
suat hoa tach sau khi tién hanh dugc trinh bay & bang
3.

Qué trinh hoa tach nhém hdroxit bang dung dich axit
la qué trinh ran — 16ng. TU két qua & bang 3 cho thay,
hiéu sudt cla mau trudc nghién lubn thdp hon mau

sau nghién khi dugc hoa tach & cung diéu kién, trong
4 mau nghién ctu thi mau nghién & 18h c6 hiéu suét
hoa tach cao nhét (90,2%). Biéu nay c6 thé do sau khi
nghién, kich thudc clia hat gidm di, bé mat hat bj tac
déng cua qué trinh va dép tao ra nhiéu tdm hoat tinh,
nhg dé phan tng hoa tach khdng chi dudc xay ra trén
bé mat hat ma con dugc lan toa vao trong hat ran, lam
cho hiéu suét hoa tach tang. Thai gian nghién cang lau,
hat cang bé, cang cé nhiéu tdm hoat tinh haon va lam
tdng téc dé hoa tach do phan Ung lan tda ra khdp bé
mat va di sau vao trong hat rédn dugc tét hon.

Bang 3: Hiéu sudt hoa tach Al(OH)3 Tan Rai & cac thai
gian nghién khac nhau

Thdi gian nghién | Hiéu suat hoa tach
(9i0) (%)
0 69,6
6 84,4
12 87,2
18 90,2

Bdc tinh cta AlO3 thu dugc

Sau khi hoa tach nhém hydroxit, dung dich dugc loc
bd cac can ran khéong tan, cho phédn Ung voi
(NH4)2CO3 2M dé tao AACH, sdy khd AACH & 80°C
trong 24 gig, nung & 1200 °C trong 2 gid. Tién hanh
phan tich bang phuong phap Nhiéu xa tia X clla mau
sau nung va mau nhém hydroxit ban dau, két qua
dugc trinh bay & hinh 4.

o I 1 S Y
= a

10 20 30 40 50 60 70 80
20

Hinh 4: Gidn d6 XRD sau khi nung & 1200°C trong 2 gic
a. Al(OH)3 Tan Rai
b. San ph&dm nhom oxit thu dugc
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TU két qud phan tich nhiéu xa tia X (hinh 4b) cho thdy
cac dinh nhiéu xa clia mau sadn phdm nhém oxit thu
dugc ¢ cudng dé cao, chiéu rong hep do vay mau co
d6 két tinh cao, cac goc 26 clia mau la don pha va phu
hop vd&i dang o-Al20O3 (JPCDS No 11 011 0661) cling nhu
clia cac tac gia khac cong bé. Nhu vay, san pham cudi
cung clia mau sau nung 1a a-ALOs3 trong khi nguyén
liéu la Al(OH)s (hinh 4a) c6 céu trdc dang Gibbsite dac
trung (JPCDS No 01074 1775).

17 =100
! h/ 90
14- | 80
124 A =
_ 10 ] - 60 %
€ s s0e
6- A P §
-30
4 i 20
2; 10
0- o T " o0
0.010 0.100 1.000 10.00 100.0
Diameter(um)

Hinh 5: D6 thi phan bé kich thudc hat cla a-Al203

Hinh 5 1a két qué phan tich tdp hop hat ciia nhom oxit
ché tao dugc bang phuong phap Tan xa Laser. Két qua
cho thdy phan bd kich thudc hat cla AlOs khéng
doéng déu, dao dong tur 0,115 — 10,097 um, nhung da
s6 tap trung trong khodng tir 2,269 — 5,867 um (chiém
84,57%). Kich thudc hat trung binh la 3,695 um. Nhu
vay a-AlO3 ché tao dudc cd kich thudc tuong doéi nhd.

Tién hanh phan tich ham lugng Al2O3 bang phuong
phap phan tich hda hoc, két qua cho thay Al.O3 ché
tao dugc cd ham lugng 99,07%. Ham lugng nay la
tuong ddi cao.

Két luén

D3 khéo sat dugc dnh hudng cua thdi gian nghién téi
qué trinh lam sach Naz2O trong nhém hydroxit Tan Rai.
Khi Al(OH)3 dugc nghién trong 18 gig, kich thudc hat
trung binh gidm 72% va loai dudc dén 93,2% Na2O
bang CH3COOH 2N

1.

Hiéu sudt hoa tach nhém hydroxit dat 90,2% khi tién
hanh hoa tach bang HCl 25% & 90°C trong thai gian 4
gig, t6c dé khudy 600 vong/pht.

D& ché tao dugc nhém oxit dang a-Al03 véi do tinh
khiét dat 90,67%, kich thudc hat trung binh la 3,965
um

L&i cAdm on

Nghién cltu nay dugc thuc hién véi sy hd trg vé tai
chinh clia Truong Pai hoc Bach khoa Ha N&i thong
qua dé tai méa s&: T2020-SAHEP-031.
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