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ABSTRACT

AlI203 with high cleanliness and small size is an important raw material in high grade alumi-
num ceramic production. Al203 is mainly produced from aluminum hydroxide or the thermally
degradable salt of aluminum. Currently, the bauxite ore processing industry producing alumi-
num hydroxide is thriving in Vietnam, but the resulting products are still in raw form with many
impurities, large and uneven particle size. So the process of refining aluminum hydroxide is
essential to improve the quality and cost of aluminum hydroxide. Through the clean steps,
AI(OH)3 will be used as raw materials to produce high-purity aluminum oxide, meeting the
requirements as raw materials for high-grade aluminum ceramic production.

Tl khéa: Nhdm hydroxit, nhdm oxit, gém cao nhém.

1. DAT VAN bE

a-Al203 hoat tinh 1a vat liéu cé nhiéu tinh
chat vuot tréi nhuw dién tich bé mat riéng I6n,
tinh co hoc tot, chiu ah mon, do chiu nhiét
cao do dé n6 dwgc nghién ciru va rng dung
réng rai trong nhiéu linh vuc nhw lam gém st
cao cép, chat xdc tac va chat mang, dung cu
cat got, bi nghién, dén led... [1-6], san xuét a-
Al203 cht yéu di tir hydroxit nhdm hoac mudi
dé phan hdy nhiét ciia nhém. Hién nay
nghanh céng nghiép ché bién quang bauxit
san xudt nhoém hydroxit dang phat trién
manh tai Viét Nam. Pién hinh 1a hai dv an
san xuat nhom hydroxit Tan Rai - Lam Bong
va nhém hydroxit Nhan Co - Bak Nong voi
nang suat van hanh hién tai cda ca hai nha
may la 630.000 tdn nhdém hydroxit/nam va
dv kién s& nang cong suét lén 800.000 tan/
nam vao thoi gian tGi. Tuy nhién san pham
thu dugc con & dang tho véi thanh phan con

nhiéu tap chat va kich thuéc hat to, khéng
dong déu. Vi vay qua trinh tinh ché nhom
hydroxit la rat can thiét dé nang cao chat
lwgng cling nhw gid thanh cho nhém hydroxit.

Bai bdo nay sé trinh bay cac buwdc lam
sach nhom hydroxit Tan Rai va Nhan Co bang
nudc va axit clohydric déng thoi danh gia
hiéu suat lam sach nhém hydroxit theo luvgng
nudc va axit stv dung.
2. THUC NGHIEM
2.1. Céc thiét bi va hda chéat

- M0t s6 thiét bi chinh: Can phan tich 4 so;
Binh 6n nhiét; May khudy co; May khudy ti;
May loc hat chan khong; vai loc 420 16/inch;
Tu sdy; Lo nung Nabertherm Buc; c6i nghién;
Céac dung cu thay tinh: nhiét k&, c6c thay tinh
chiu nhiét, 6ng dong, ...

- Héa chat: Bot nhdm hydroxit Tan Rai va
Nhan Co; nwéc cat; axit HCl nong dé 36-38%
(AR, TQ); chi thi va mot s6 hoa chat khac.
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2.2. Thye nghiém

- Buéc 1. Nghién AI(OH)3 trong c6i nghién
bi.

- BuGc 2. Lam sach AI(OH)3 bang nudc:
Thém nuwdc cat vao 10g mau AI(OH)3 sau
nghién v&i téc do khuady 300rpm trong 30
phat. Danh gia hiéu suét lam sach bang nwéc
cat & cac thé tich str dung khac nhau (50, 100,
150, 200 ml).

- Buwgc 3. Lam sach bang axit HCI lodng:
Thém 100ml axit HCI v&i cac nong dd khac
nhau (0.5N, IN, 1.5N, 2N, 2.5N va 3N) vao
IOg mau AI(OH)3 sau nghién, khudy véi téc
dd 300rpm trong 30 phat & nhiét dd thwong.
Két thic quéa trinh khudy dem loc rira nhiéu

lan bang nudc cdt dén méi trudng trung tinh
va sach ion cr (kiém tra ion cr bang dung
dich AgNO3 0.1N). Mau ran thu dugc dem
sdy kho & 70-80°C, dem danh gia kha nang
lam sach va kha nang thu hoi AI(OH)3,

3. KET QUA VA THAO LUAN

3.1. Thanh phan cta mau nhém hydroxit
ban dau

a) Thanh phan héa hoc

Thanh phan héa hoc mau Al(OH)3 Tan Rai
va Nhan Co tinh theo % céc oxit dwgc phan
tich theo phuong phap XRF dugc do trén
may Supermini200 tai Céng ty ¢6 phan CMC
(Pha Tho). Két qua duogc cho & bang 1:

Bang 1. Thanh phan héa hoc mau nhém hydroxit ban dau

Thanh phan Al20: Na20 SIiO? Ca0 Fe203 Poam  Tdng
Tan Rai, %w 64.9918  (7.3669  0.1364  0.0975 . 1.15 100
Nhan Co, %w  64.8464 0.4193  0.3496 - 00542  0.15 100

T bang trén cho thay AI(OH)3 Nhan Co cé
ham Iwgng oxit nhdm thdp hon so véi
AlI(OH)3 Tan Rai. Mat khac, ham lugng tap
chat oxit silic va oxit natri cia AI(OH)3 Nhan
Co lai cao hon so vé&i Tan Rai, khdng c6 tap
chdt canxi ma thay vao dé la tap chat sat
0.0542%. Sy cd mat clia cac tap chat trong
hydroxit nhém anh hudéng rat I6n dén chat
lwgng oxit nhém sau khi nung vi vay anh
hudng dén chat lwvgng gébm cao nhém. Vi ly

do dé can phai lam sach hydroxit nhém trwéc
khi ché tao oxit nhédm lam nguyén liéu cho
san xuat gém cao nhém cao cap.

b) Thanh phan pha

Thanh ptian pha cia mau nhdém hydroxit
nguyén liéu dwgc phan tich bang may XRD
MiniFlex 600 tai trwong dai hoc Khoa hoc tw
nhién - Pai hoc Quoc gia Ha Noi. K&t qua chi
ra & hinh 1;

Hinh 1. Gian dd nhiéu xa tia X mau nhém hydroxit Tan Rai
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Tlr két qua hinh trén hinh 1 va hinh 2 cho thay thanh phan pha ctia mau nhém hydroxit Tan
Rai va Nhan Co déu la dang Gibbite.

3.2. Nghién ctru lam sach nhém hydroxit
3.2.1. Nghién ctru lam sach nhém hydroxyt bang nuwéc
% tap chat ban dau - % tap chat con lai

I .
Hiéu suat lam sach chung dwoc tinh = X 100,%

% tap chat ban dau
Sau khi thuc hién cac bwéc nhutai muc Il, hiéu sudt lam sach dugc thé hién tai cac bang sau:

Bang 2. Thanh phan mau AI(OH)3 Tan Rai sau khi lam sach bdng nudc cat

Lugng Thanh ptian quy vé dang oxit (%) KLsau Tap chat Hiéu suéat
nuwéc . lam con lai, lam sach,
(ml) Al203 Na20 SI02 Ca0 sach, g % %

0 64.9918 0.3669 0.1364 0.0975 10 0.6008 -
50 65.2475 0.1532 0.0569 0.0851 9.9583 0.2101 65.01
100 65.2936 0.0625 0 0.0769 9.9397 0.1394 76.80
150 65.3377 0 0] 0.0721 9.9471 0.0721 88.00
200 65.3398 0 0 0.0687 9.9467 0.0687 88.57

Bang 3. Thanh phan mau Al(OH)3 Nhan Co sau khi lam sach bang nwdc cat

Lwong Thanh phan quy vé dang oxit (%) KLsau Tap chdt Hiéu suét
nuwéc lam con lai, lam sach,
(m) AlOj Na2o  Sio2 Fe20]  sach, g % %
0 64.8464 0.4193 0.3496 0.0542 10 0.8231 -
50 65.1962 0.2432 0.1569 0.0632 9.9436 0.4633 43.71
100 65.3690 0.1125 0 0.0732 9.9289 0.1857 77.44
150 65.3352 0 0 0.0756 9.9253 0.0765 90.70
200 65.3352 0 0 0.0756 9.9253 0.0765 90.70
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Nhuw vay, véi lvgng nuéc tang dan thi hiéu
sudt lam sach tang déi véi ca nhom hydroxit
Tan Rai va Nhan Co. Hiéu suat lam sach silic
va natri cao nhat khi lwgng nuwéc la 150ml
(ng véi 10g mau AI(OH)3, diéu nay co thé do
Na20 va SiO2 tén tai & dang Na2SIO3 dé tan
nén cé thé rlra sach dwogc. Con CaO trong
nhoém hydroxit Tan Rai loai bé dugc it hon do
CaO tan trong nuéc tao stra voi it tan nén kho
rtra sach. B6i v&i nhom hydroxit Nhan Co c6

oxit sat khong thé lam sach duoc, do lwong
natri va silic giam di ma lugng nhém hydroxit
va oxit sat ¢6 dinh nén % oxit sat s& tang lén.
3.2.2. Lam sach nhém hydroxyt bang axit HCI

Sau khi lam sach nhém hydroxit bang
150ml nwéc cat da loai bé natri va silic, ti€p
tuc l1am sach Canxi va sat bang 100ml axit HCI
voi lwong axit khac nhau. Két qua duoc thé
hién & cac bang sau:

Bang 4. Thanh phan mau Al(OH)3 Tan Rai sau khi lam sach bang HCI

Lirong axit Thanh phan quy vé dang oxit (%) KL sau II-[iéu suit
(mol) ai20j Na20 Si02 Ca0 lam sach, g g?mflac%
0 65.3375 0 { 0.0721 10 -
0.05(0.5N) 65.3846 0 0 0 9.9887 100
O.I(IN) 65.3846 0 0 0. 9.9053 100
0.15(1.5N) 65.3846 0 0 0 9.8607 100
0.2(2N) 65.3846 0 0 0 9.8305 100

Nhw vay, chi véi 100ml axit ndng dd 0.5N cho 10g nhém hydroxit d& loai bd hoan toan dugc
canxi oxit trong nhom hydroxit Tan Rai ma nwéc cat khé rira sach dugc. Do CaO tac dung véi
HCI tao mudi CaCl2 trong dung dich. Hon nira sy mat mat Al(OH)3 do tac dung v6&i axit HCI la

khong dang keé.

Bang 5. Thanh phan mau Al(OH)3 Nhan Co sau khi lam sach bang HCI

Luong axit Thanh phan quy vé dang oxit (%) KL sau Hiéu suat
(mol) Al203 Na20 Sio? Fep0j  lamsach, g Iasn;tlsi/ih
0 65.3352 0 0 0.0756 10 .
0.05(0.5N) 65.3350 0 0 0.0382 9.9881 49.47
0.I(IN) 65.3750 0 0 0.0147 9.9653 80.56
0.15(1.5N) 65.3846 0 0 0 9.8805 100
0.2(2N) 65.3846 0 0 0 9.8453 100

Tl két qua trén cho thay khi tang lugng
axit thi hiéu sudt loai bd sat cang ting. Hiéu
sudt lam sach dat 100% khi lwgng axit la
0.15mol/100ml dung dich (1.5N) cho 10g
hydroxit nhém. Do axit hoa tan oxit sat tao
mudi tan FeCI3 nén dé dang loai bd duoc
trong dung dich.

4. KET LUAN

Qua céac sb lieu phan tich trén cho thay
hiéu sudt lam sach nhém hydroxit cao nhéat
khi ti€n hanh lam sach qua 2 buéc:

Buwdc 1 lam sach bang nuéc cat, dat hiéu
suat cao nhat khi st¢ dung 150 ml nwéc cat
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cho 10g AI(OH)3, khudy véi téc do 300rpm
trong 30 phut & nhiét do thwdng dbo voi cé 2
mau nguyén liéu.

Budc 2 lam sach bang ait HCl. Mau nhom
hydroxit Tan Rai dat hiéu sudt lam sach cao
nhat khi str dung 100ml axit néng do 0.5N
cho 10g AI(OH)3; Mau nhém hydroxit Nhan
Co dat hiéu suat lam sach cao nhat khi str
dung Ivgng axit la 0.15mol/100ml dung dich
(1.5N) cho 10g AI(OH)3.

Loi cam on: Bai bdo duwoc thuwc hién dudi
sy tai trg kinh phi tr dé tai ma so
DPTKHCN.CNKK.084/20.
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