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Tém tit: Qua trinh nghién theo phuong phap dap ly tdm (3000 vong/phat) véi mau
Al(OH); Tan Rai khong lam thay doi thanh phan pha (Gibbsit) ciia mau. Sau qua trinh nghién,
dién tich bé mat riéng cia mu ting 1én 13,8 1an, kich thudc hat trung binh giam gan 4 1an (twong
tmg 116,7 pm va 28,5 um cta mau trude va sau nghién). Phan bd hat theo kich thuéc ciia miu
truée nghién déng déu hon so véi miu sau nghién. Qua trinh hoa tan cac miu trong HCI 3M tai
cac nhiét do khac nhau cho théy, hiéu suit hoa tan mau sau nghién cao hon mau trudc nghién tur
2-3 lan, trén bé mat mau sd luong 16 va thé tich 15 ting 1én khi hiéu suat ting. Sau qua trinh hoa
tach, bé mat mau khong nghién khong thay ddi nhiéu voi nhitng phan cuc bd xuét hién cac 16
trbng 6 vudng 4n sau vao bén trong hat. Trong khi d6, vi miu nghién bé mit bi n mon trén dién
rong, khong theo mot quy ludt nhét dinh, 13 tréng tao thanh khong rd rang va khong c¢6 hinh dang
nhat dinh.

Tw khéa: AI(OH)3 Tan Rai, nghién dap ly tdm, hoa tan, dung dich HCI, hi¢u suét hoa tan.
1. Pat van dé

Tai Viét Nam, vién Cong nghé¢ Héa hoc Tp.HCM da nghién ctru — ché tao thanh cong va da
dua ra st dung san pham PAC (Poly Aluminium Chloride) dang ran c6 ham luong ALO; dat
~30% [1]. San phdm dugc san xuat tir Hydroxit Nhom va axit Chlohydric ¢ diéu kién nhiét o
155°C va ap suét 5atm voi thoi gian phan mg 3 gio. Vién van dang tiép tuc nghién ctru nham
nang cao ham lugng Nhom trong san pham Song song v6i hudng nay, Vién dang tim cac hudng
di moi trong ché tao PAC di tir cac ngudn nguyén liéu c6 sin trong tu nhién nhu: quing boxit, dat
sét hodc di tir cac chat thai cong nghiép va sinh hoat nhu : bun do, phdi nhém, vé lon nhém. Quy
trinh cong nghé ché tao PAC long cta nha may Viét Tri twong tu nhu cong nghé cua Vién Cong
nghé Hoa hoc Hb Chi Minh. Pau tién Hydroxit Nhom Tan Rai dugc hoa tan trong axit HCI, sau
d6 mot luong du (5% so voi HCI) axit H2SO4 duoc b sung thém vao hdn hop phan tng. Qua
trinh duoc tién hanh tai diéu kién nhiét d6 150-155°C , ap suat 5atm trong khoang thoi gian 1.5 —
2.5 gio [2].

Nhu vay c6 thé thay rang, ca hai phuong phap diéu ché PAC tir nhom hydroxit trén déu di
qua cong doan hoa tach nhom hydroxit trong HCI tai nhiét d¢ cao va ap suat 16n. Mot trong
nhimg phuong phap dé tang hiéu suat hoa tach 1a nghlen mau trude khi phan ung. Qua trinh
nghién s& cung cép cho hé mot nang lwong “du”, cac phan tir trong hé s& ¢ trang thai kich thich,
do do6 khi tham gia phan Ung, ching s€ lam gidm nang lugng hoat hoa cua ca h¢, qua d6 gitap
phan mg xay ra nhanh hon (hiéu suét cao hon) va tai diéu kién (nhiét do, ap suat) thip hon.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong

Mau nhoém hydroxit thuc nghi¢ém dugc san xuét tai nha may nhom Alumin Tan Rai. Nhom
hydroxit Tan Rai c6 dang thu hinh Gibbsit.



O mang co sé cia Gibbsit gdém c6 8 ion Al3+ va 24 ion OH’, twong tmg voi 8 phan tu
Al(OH);.Tinh thé Gibbsit ¢ cau trac 16p, trong d6 mdi mot l6p bao gém 2 phién tir cac ion OH
nam trén mit phang song song (001), ¢ gitra ching la cac phién cua ion nhém. Do ¢6 sy bd tri
trén cling mot mat phang (001) nén hinh thanh mang lu6i luc giac, tao thanh béi cac nhom OH-
va ion nhém nam & trung tdm hinh luc giéc.

7 Ham luogng nhém hydroxit trong nguyén li¢u ban dau dat 93,1%, Fe203 chiém 0,7% va ham
am la 6,2%.

Mau nhém hydroxit Tan Rai ban dau c6 phan bd kich thudc hat kha dong déu va dat
107um, dién tich bé mat riéng 1a 0,089 m?/g.

2.2. Phuwong phap nghién ctru

- Nghién dap ly tdim 3000 vong/phit;

- Phuong phap hién vi dién tir quét SEM;

- Phuong phép do dién tich bé mit theo BET;

- Po su phan bd kich thudc hat theo phuong phap tan xa laser;

- X4c dinh ndng d6 nhom (AI*") bang phuong phéap chuan do complexon.
2.3. Thue nghié¢m

2.3.1. Héa chét

Nhom hydroxit Tan Rai, HC1 36-38%, dl}ng dich NaOH, Dung dich chuén EDTA 0.05N,
Chi thi xylen da cam, Chi thi metyl da cam, Mu6i kém clorua.

2.3.2. Thiét bi

Céc thiét bi duoc sir dung bao gdm: Cén dién tir ¢6 d6 chinh x4c + 10 g; May khudy tir gia
nhi¢t; May ly tam; Tu say; Bé di€u nhi¢t; Bo khuay co

2.3.3. Chuén bj miu

Mau nhom hidroxit Tan Rai dugc nghién dép ly tim toc d 3000 vong/phut. Mau trude va
sau khi nghién dugc dem di phan tich mdt so tinh chat hoa 1y bang phuong phap SEM, BET, X-
ray va Laser.

2.3.4. Thue nghiém

Tién hanh nghién ctru kha nang hoa tach cua mau trudc nghién va sau nghién trong dung
dich axit HCI tai nong d6 3M & nhiét do 65 °C, 75 °C, 85 °C va 95 °C véi diéu kién nhu sau:

Khéi lugng nhém hydroxit: 10g;
Thé tich dung dich axit: 500 ml;
Tdc do khuay: 250 vong/phut;
Thoi gian phan trng: 90 phut.

Thyc nghiém phan tng duoc tién hanh trong binh thily tinh dit trong bé diéu nhiét. Két
thuc thoi gian phan tng, mau duoc loc. Phan dung dich loc duoc phan tich ndng do nhom (APY);
phén can con lai dugc rira sach, séy khé cho xac dinh dién tich bé mat, chup anh SEM, do phan
b6 kich thudc hat.

3. Két qua va thao luan



3.1. Su thay déi tinh chét vat Iy ciia miu sau nghién

Dir lidu phd X-ray dugc thé hién trong Hinh 1 (mau chua nghién) va Hinh 2 (Mau nghién).
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Hinh 1. Két qua X-ray ctia mau chwa nghién
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Hinh 2. Két qua X-ray ctia mau sau nghién

Théy rang thanh phan pha trong hai mau trudc va sau khi nghién khong ddi, déu 1a Gibbite.
bicu nay chung to, qua trinh nghién dap li tdim khong lam thay do6i cau truc va thanh phan pha
cua mau.

Hinh thai bé mat cia miu duoc thé hién trong Hinh 3.




IMS-NKL x2.00k SE(M)

IMS-NKL x5.00k SE(M)

IMS-NKL x20.0k SE(M)

Hinh 3. két qua SEM ctia mau trude nghién (a) va sau nghién (b)

Tir két qua SEM cho ta thy, sau khi nghién kich thudc hat cia AI(OH)s nho di. Trén bé
mat hat bi khong con nhan nhu trude nghién.

St dung phuong phap BET Qé do dién tich bé mat ciia mau. Két qua dugc trinh bay trong
Béang 1. Sau khi nghién, di¢n tich bé mat cia mau tang 1én tir 0,089 1én dén 1,232 m2/g.

Bang 1. Két qua khao sat dién tich bé mit bang phuong phap BET

Mau S, m%/g
Trudc nghién 0,089
Sau nghién 1,232
Keét qué phép do phan bo kich thudc hat dugc thé hién trong Hinh 4 va 5.
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Hinh 4. Két qua su phan bd kich thude hat ciia miu truée nghién
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Hinh 5. Két qua su phan b6 kich thuéc hat ctia mau sau nghién

Tir Hinh 4 va 5 thiy rang: cac hat cia mau trudc nghién phan bb dong déu hon so véi mau
sau nghién; kich thudc hat trung binh 1a 116,7 um; kich thudc hat tir 100 - 180,4 pm chiém 60%.
Vi mau sau nghién, hat phan bd khong déng déu, kich thuéc hat trung binh 1a 28,5; kich thudc
hat tir 18,5 — 86 um chiém 60%. Kich thudc hat trung binh ctia mau sau nghién giam gan 4,1 lan
so v6i mau trude nghién. Co6 thé giai thich sy thay ddi tinh chat hoa li cia mau trudc va khi
nghién nhu sau: Mau nhom hidroxit truéc nghién duoc san xuat tai nha may nhom Alumin Tén
Rai theo quy trinh cong nghé Bayer nén kich thuoc hat kha déng déu. Sau khi nghién bang
phuong phép nghién dap li tim ¢ téc d6 3000 vong/phiit 1am hat bi dap nho ra dan dén kich thude
hat nho di, tdng di¢n tich bé mit riéng.

3.2. Qua trinh hoa tach trong axit

Qua trinh hoa tan nhém hidroxit trong axit 1a qua trinh di thé. Phan tmg hoa hoc thuong chi
la mot trong nhiing giai doan cua qua trinh chuyén pha va dugc dién ra trong thé tich mot pha con
chat kia ¢ pha khac khuéch tan toi.

Kha nang phan mg ctia nhom hydroxit voi axit ¢6 lién quan t6i cau tric va trang thai ning
luong ciia cac hat trong mang tinh thé. Cac chit c6 nhiéu dang thu hinh khac nhau thi kha niang
phan ung ciing khac nhau.Trong trang thai két tinh ctia hat rin co cac chd khuyét tat, & vi tri
khuyét tat thi kha ning phan tng cao hon so voi nhimg vi tri khac, néu ndng do khuyét tat ting
thi kha ning phan mg tang. Mat do khuyét tat co thé ting bang cach ting nhiét d9.Mat khac, khi
s6 hat c6 cac canh va dinh tinh thé ting thi kha ning phan tng cling tang vi vAy can phai ting do
min cua tinh thé. Nhiing diéu trén dugc thé hién rd trong Bang 2 va Hinh 6.

Bang 2: Két qua hoa tach nhom hydroxit Tan Rai trong HCI, t = 90 phut

Nhiét d§ (°C) Hiéu suit (%)
Miu khong nghién Miu nghién
65 6,73 34,61
75 14,12 45,78
85 27,01 65,07
95 33,99 73,64
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Hinh 6. Sy phu thudc hiéu sut phén ung vao nhiét dd ciia cic mau Al(OH); — Tan Rai

Hiéu suat hoa tach ting dan theo nhiét do va mau nghién c6 hiéu suat cao hon nhiéu so voi
mau khong nghién ¢ cung mot nhiét do. Pi€u nay chung to6 hi€u qua cua viéc nghién trong qua
trinh hoa tan nhém hydroxit trong axit HCI.
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a)
Hinh 7. Hinh anh SEM ctia miu khéng nghién va nghién sau khi hoa tach trong axit
HCI
a - Hinh anh SEM cua mau khong nghién, b - Hinh anh SEM ctia miu nghién



Nhin vao két qua SEM cho théy sau khi hoa tach, phan 16n bé mit mau van gt nguyén
trang ban dau, bé mat nhin, mot phan bé mit nhom hidroxit bi axit an mon tao thanh nhing 16
trong 0 vudng, an sau vao trén trong hat. Sb lugng 16 trong va thé tich 15 tréng ting 1én khi hi¢u
sudt tang. Trong khi bé mit ctia miu trudc nghién con bang phang, it bi bao mon, cac 16 tréng co
hinh dang gidng nhau, in sau vao bé mat hat. Véi mau sau nghién, bé mit bj an mon trén dién
rong, khong theo mot quy luat nhat dinh, tuy nhién 18 tréng tao thanh khong rd rang, khong cé
hinh dang nhat dinh va sau nhu mau trude nghién.

bac diém cta qua trinh hoa tach hidroxit nhém Tén Rai trong axit 1a phan tmg chi xay ra
trén mot s6 diém ctia bé mit va kha nang lan téa rong kém. Sau khi ngh1en khong chi kich thude
hat bé di, ma bé mit hat con bj tac dong cua qua trinh va dép tao ra nhleu khuyét tat, nho d6 phan
g c6 thé xay ra trén nhiéu diém ctia bé mit va lan téa vao trong hat ran. Chinh vi vy hiéu suit
hoa tach sau khi nghién tang cao. Diéu nay cho thay co ché nghién do va dap lam tdng hoat tinh
cua bé mat va ho trg tot cho viéc tang kha nang hoa tach.

4. Két luan

Qua trinh nghién dap 1y tim khong 1am thay d6i thanh phan pha cia miu: mau trudc va sau
nghién déu ¢ dang Gibbite. Ngoai ra, sau qua trinh nghién, di¢n tich bé mat riéng ctia mau tang
1én dang ké - 14 lan. Sy tang nay la nguyén nhén dan t6i tang hiéu suat phan ng cua AI(OH)3
Tan Rai trong dung dich HCI khoang 2 cho téi 3 1an trong cung diéu kién nhiét do.

Tai liéu tham khao

1- San xuat PAC dé loc nuéc va xit Iy céc chat doc hai — 1994 — Tap chi Thong tin va
Chuyén giao Cong nghé¢ va Pau tu, s6 8, Tr 14 — 15.
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Abstract

The centrifugal grinding process (3000 rpm) for the TanRai AI(OH)3 did not change the
phase composition (Gibbsite) of the sample. After the grinding process, the specific surface of the
sample increased by 13.8 times, the average particle size decreased by almost 4 times (116.7 um
and 28.5 um of the sample before and after grinding, respectively). Particle size distribution of
the uncrushed sample is more uniform than that of the uncrushed sample. The process of
dissolution of samples in 3M HCI at different temperatures showed that the dissolution yield of
the crushed sample is 2-3 times higher than that of the uncrushed sample, the number and volume
of holes on the sample surface increased with an increase in the reaction yield. After dissolution,
the surface of the uncrushed sample did not undergo significant changes, and square holes
appeared in local areas. Meanwhile, the surface of the crushed sample corroded over a large area,
without a certain rule, the holes are not clearly formed, did not have a certain shape.
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	- Phương pháp hiển vi điện tử quét SEM;

