CONG NGHE

NGHIEN CUU HOA TACH NHOM TRONG CAQ LANH PHU THO

BANG AXIT HCI

RESEARCH ON THE EXTRACTION OF ALUMINA FROM KAOLIN IN PHU THO BY HYDROCHLORIC ACID

TOM TAT

Cao lanh la mdt khoang tw nhién ¢d chira ham lvgng 16n nhom oxit nén ¢6
thé st dung dé san xuat cac mudi clianhdm. Viéc st dung céc axit thyc hién phan
(ing chuy&n nhom oxit thanh mudi nhom Ia phirong phép dé tién hanh. Voi axit
HCI, mudi AICI, tao ra dugc (tng dung san sudt phén kép poly aluminum chloride
¢6 nhigu u diém hon phén sunfat. Song axit HCI dé bay hoi, d3c biét khi phan
(g thuc hién & nhiét do cao, véi ndng do axit cao va du axit thi axit bay hoi cang
nhiéu lam giam hiéu suat tach nhom. D& khac phuc hién tuong nay, trong nghién
clru dé st dung nu6c mudi lanh ngung tu hoan toan hoi axit cho tuan hoan vé
binh phan tng. Két qua cho théy khi st dung axit HCI cho hiéu sust tach nhom
kha cao. Cu thé 1a: cao lanh sau nung 600°C trong 2 gid; nghién dén kich thurdc
hat 0,Lmm; dem hoa téch trong axit HCI 25%, nhiét d¢ phan tng & 100°C trong 2
gi0, dat hiéu suét tach nhom 82,36%.

Tir khda: Cao lanh, nhom, dang lic.

ABSTRACT

Kaolin is a natural mineral that contains high amounts of aluminum oxide
and it is used to produce aluminum salts. It is easy to metabolisms aluminum
oxide in kaolin to aluminum salts by using acids. With hydrochloric acid,
aluminum chloride salts are obtained to produce poly aluminum chloride alum
which has more advantageous than sulfate alum. But Hydrochloric acid is volatile
acid, especially when reaction is proceeded at high temperature, high acid
concentration and acid is residual, so there has more evaporated acids, the
aluminum separation efficiency decrease. In order to solve this problem, the
research used cold sodium chloride solution to condense acid vapor to return
reactor. The results showed that aluminum separation efficiency is high when
using hydrochloric acid. Specifically: heating kaolin at 600°C for 2 hours;
masticating into size 0,1 mm, mixing with hydrochloric acid 25% at 100°C for 2
hours, aluminum separation efficiency is 82,36%.
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CHU VIET TAT

PAC Poly aluminum chloride
MKN Phan trdm khdi lvgng mét khi nung
TCUN Tiéu chudn Viét Nam
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Phan Thi Quyén’, Nguyén Xuan Canh

1.GIOI THIEU

Tri lwgng cao lanh & Viét Nam dy bao khoadng 267 triéu
tan, tap trung chd yéu & céc tinh nhu Lao Cai, Yén Bai, Pha
Tho, Quang Ninh, Tuyén Quang, Lam Bong, Bong Nai, v6i
ham lvgng Al,O, trong cao lanh khodng tir 29 - 38% [1, 2, 3].
Trong dé, cao lanh huyén Thanh Son tinh Phii Tho dung dé
nghién ctru c6 ham lvgng Al, O, 12 37,84% [5, 6].

Cac phan tir nudc trong cao lanh chii yéu ndm trén bé
mét, mot lvong rat nhé nam trong 16 x8p, do do s& dé dang
mat di khi cao lanh bi nung néng t&r 100 - 150°C. Khi cao
lanh bi nung dén khoang nhiét dé 550 - 700°C, nuwéc trong
cdu tric (nhém OH trong mang lwéi) sé dan mat hét va kem
theo s pha v& cau tric cao lanh. Khi nhiét do tang dén
900°C thi cAu tric tinh thé cao lanh bi sap hoan toan [7].

450-550"C
ALSIO;(OH), —  Al,0,.2SiO, + 2HZOT

. 830-850°C .
ALO;.2SiI0,— 7 y.AlL,O, + 2SiO,

. 900°C .

3.(yALO,) +2 S0, — Al,0;.2Si0,

Theo [3] thi cho rang tir 500°C tré lén toan bd khung
oxit clla mang lu6i caolinit van gitt nguyén chi cé su chuyén
dich clia cac cation H*, AI** Si* tao thanh khu vic giau
nhém vasilic. Biéu nay cho thay khi nung cao lanh tir 500°C
tré 1én sé tach nhom va silic dé dang hon. Néu tiép tuc ting
nhiét do thi xuat hién tinh thé yAl,O,, déng thoi chira mot
lwvgng Si** tao nén khoang spinen, ti€p tuc tang nhiét do sé
xudt hién khoang mulit.
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Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample CLTT-600C
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Beie: Trus
[03-065-0466 (C) - Quart:

Hinh 1. Gidn d6 XRD clia cao lanh Phdi Tho ban dau (trai) va sau khi nung &
600°C trong 2 gity (phai)
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Hinh 2. Anh SEM méu cao lanh ban d&u (trai) va sau khi nung & 600°C trong
2 gi0 (phéi)

C4u tric tinh thé va hinh thai bé mat ctia cao lanh truéc
va sau khi nung & 600°C trong 2 gi¢’ thdy rang hinh thai bé
mat clia cao lanh c6 su bién d6i dwgc thé hién qua gian do
XRD va anh SEM nhu hinh 1, 2 [5, 6].

Theo [4, 5, 6] cho thay, khi phan (ing cé khudy tron thi
hiéu suét phan huy tang Ién. Biéu nay duoc giai thich la do
phan ng hoa tan cao lanh trong axit la phan ¢ng di thé,
s&n pham sinh ra tao thang I¢p mang dung dich mudi trén
bé mét hat quang, 16p mang nay sé can tré cac phan ti axit
di chuyén vao mao quan clia hat cao lanh. Do tac dung clia
khudy tron lam gidm chiéu day I&¢p mang ldng trén bé mat
hat cao lanh, lam tang toc dé khuéch tan clia cac phan t&
axit. Nhw vay, téc do khudy tron anh hudng manh dén hiéu
sudt phan (ng nhung khi toc dé khudy da du dé pha vé lop
mang thi &nh hudng clia né khdng rd rét. Vi vay, o day téc
ddé khuay la 600 vong/phit la ddm bao cho khad nang
khuéch tan t6t.

P& c6 nhiéu coéng trinh nghién cru hoa tdch nhém
trong cao lanh bang axit HCI song hiéu suét con thap, theo
[5] hiéu suat dat duoc hon 30%, theo [6] hiéu suat hoa tach
duoc hon 70% la do tién hanh & nhiét dé chwa cao, lugng
axit bi that thoat do bay hoi I&n.

Tl nhitng két qua trén, ching tdi tién hanh nghién ctu
anh huéng ciia mot s6 yéu td dén qué trinh hoa tach cao
lanh véi mau cao lanh da nung & 600°C trong 2 gio, trong
sudt qua trinh hoa tach khudy & téc do 600 vong/phut, hoi
axit bay lén dwoc ngung tu hoan toan bang dung dich nuéc
mudi lanh, tir dé xac dinh thdng sd thich hgp quéa trinh hoa
tach nhom trong cao lanh dat hiéu qué cao.

2. THUC NGHIEM
2.1. Nguyén liéu
Bang 1. Thanh phan héa hoc clia cao lanh Phi Tho

T;;:: ALO; | Si0, | Fe,0; | Ca0+Mg0 | NaO | KO | MKN
Ham | grea | 4557 | 0d6 | 405 | 005 | 092 | 1111
lvgng %

T&r thanh phan hoéa hoc clia cao lanh Pha Tho, ta tinh
toan dugc ham lwong ALO, trong mau cao lanh sau khi
nung & 600°C trong 2 gior 1a 42,1% [5,6].

Quang cao lanh Phu Tho dwgc nung & 600°C trong 2 gi¢
sau dé duoc cho qua sang dé phan loai kich thuwdc 0,1mm
truéc khi hoa tach.

2.2. Quatrinh hoatach

Qua trinh hoa tach duwgc thic hién trong binh cau ba co
thé tich 500 ml, duogc khudy tlr va gia nhiét. D€ ngwng tu
axit bay hoi, ¢6 16n clia binh cau duoc Iap ndi tiép hai 6ng
sinh han xo&n, ding bom c6 &p sudt toan phan 9 mH,0
bom tuan hoan dung dich nuéc mudi lanh trong thing
chtra, ddng thoi lién tuc b6 sung nuwéc mudi lanh mai.

Nung cao lanh & 600°C trong 2 gi¢, nghién nhd, phan
loai bing sang ¢& 0,1 mm, sau d6 |4y 10g cao lanh dem hoa
tach trong dung dich axit HCI. Ldy mot lugng thé tich axit
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HCI tuan theo ty Ié r&n/ldng khao sét, voi ndng do nhat
dinh vao binh phan &ng, tién hanh 6n dinh nhiét dé va
khudy véi toc do 600 vong/phdt. Khi nhiét dd trong binh
phan (tng da 6n dinh thi cho cao lanh vao va bét dau ghi
thoi gian phan rng. Sau tho gian phan ¢ng dé qui dinh loc
tach ba, phan dung dich thu dwoc phan tich dé xac dinh
ham lugng AI**.

Nong do axit khao sat 15% - 35%, ty Ié rdn/long tir 1/4
dén 1/16, nhiét dd khao sat 70°C - 105°C, va thoi gian hoa
tadch khdo sat 0,5 - 4 gio.

2.3. Phuong phap phén tich

Mau cao lanh nghién ctru dugc tién hanh phan tich
thanh phan hoéa hoc dva theo Tiéu chuén Viét Nam TCVN
7131:2002.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ctia ndng dd axit

Tién hanh hoa tach cao lanh trong dung dich axit HCI
15% & nhiét do 95°C trong 2 gio, voi ty 1& ran/long 1a
1g/10ml, t6c do khudy 600 vong/phd. Lap lai thi nghiém
vGi ndng do axit: 20%, 25%, 30%, 35%.
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Hinh 3. Anh hirong ndng d axit HCl dén hiéu sudt téch nhom

TUr két qua hinh 3 cho thay, hiéu suat tdch nhdm tang
theo nong do axit HCI va dat gia tri Ién nhat khi nong dé
axit 1a 35% véi hiéu sudt hon 83%. Piéu nay co thé giai
thich 1a do diéu kién thi nghiém c6 dinh ty I rn/Idng nén
khi ndng do6 axit thap, hoat tinh cda ion H* thap nén hiéu
sudt tach nhém khoéng cao. Nhung khi néng do axit cao,
lvgng axit bay hoi nhiéu, kho duy tri néng do axit cao trong
pha 16ng khi phan (ng xay ra & nhiét dd cao, dong thoi
trong dung dich du nhiéu HCI gay an mon thiét bi. Vi vay,
nén str dung ndng do axit 25% dé thuc hién qua trinh tach
nhém trong cao lanh. K&t qua nay cling phu hop Vvéi
nghién ctu ctia A.Al-Ajeel [8] chon axit HCl c6 néng do
22 - 28%, Al - Zahrani [9] chon néng dd axit thich hop la
28% va Shanks [10] chon axit c6 ndng d6 20 - 25%.

3.2. Anh huéng ty I& rén - 16ng

Tién hanh hoa tach trong dung dich axit HCI 25% voi ty
Ié ran/lIdng l1a 1g/4ml, & nhiét do 95°C trong 2 gid, téc do
khudy 600 vong/phut. Lap lai thi nghiém voi ty 1& ran/Idng:
1g/6ml, 1g/8ml, 1g/10ml, 1g/12ml, 1g/14ml, 1g/16ml.
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Hinh 4. Anh huéng ty 1& r&n/Iong dén hiéu suét tach nhom

Két qud hinh 4 cho thay, lugng nhém duoc tach ra tang
khi tang ty Ié 16ng/ran tang tir 4 dén 10. Khi ty Ié nay tang
Ién 12, 14, 16 thi két qua thu duoc tang Ién khong dang keé.
Diéu nay cé thé do khi lvgng dung dich axit ting, trong khi
téc do khudy khdng doi sé hinh thanh I¢p mang san pham
maéng bao quanh bé mat hat quang, ngan can khéng cho
axit tiép xuc voi Al,0, ndam sau trong mao quan hat. M&c du
déng lvc qua trinh tdng do néng dd Al*® trong dung dich
gidm khi tdng lvong axit nhung hiéu suat hoa tach sé tang
lén khoéng dang ké. Do do, Iva chon ty 18 16ng/rén la 10 hay
ty & rdn/Idng la 1g/10ml.
3.3. Anh hwéng ctia nhiét dd hoa tach

Tién hanh hoa tach trong dung dich axit HCI 25% &
nhiét do 70°C trong 2 gi®, vdi ty I rdn/Idng 1a 1g/10ml, téc
dd khudy 600 vong/phut. Lap lai thi nghiém voi nhiét do
hoa tach: 80°C, 90°C, 95°C, 100°C, 105°C.
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Hinh 5. Anh hirong nhiét do hoa tach dén hiéu suét tach nhom

K&t qua hinh 5 cho thay: nhiét do ctia phan (ng la yéu td
hét strc quan trong anh hwéng dén hiéu suét hoa tach, do
téc do qua trinh hoa tan phu thudc nhiéu vao nhiét dd. Nhiét
dd tang, hiéu suat hoa tach tang. Khi tdng nhiét do tir 95°C
dén 105°C, hiéu suét tang nhing chénh léch khéng dang ké.
Khi nhiét d6 tang cao, lvgng axit bay hoi nhiéu, lam gidm thé
tich axit trong pha Iéng. Tai 105°C, thanh binh phan (ing xuét
hién cac tam soi, lugng axit HCI trong bd phan ngung tu
tang manh, vi vdy nén chon nhiét dé phan ng nhé hon
105°C. Mét khéc, dé dam bao qua trinh hoa tach hiéu suéat
cao tr 80 - 90% chon nhiét d6 hoa tach 100°C.
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3.4. Anh huéng cla thoi gian hoa tach

Tién hanh hoa tach trong dung dich axit HCI 25% &
nhiét do 100°C trong 0,5 gio, vai ty 18 ran/ldng 1a 1g/10mll,
téc do khudy 600 vong/phut. Lap lai thi nghiém véi nhiét
do hoa tach: 1 gio; 1,5 gi0; 2 gio; 2,5 gio; 3 giv; 3,5 gio; 4 gio.
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Hinh 6. Anh hudng thdi gian hoa tach dén hiéu sudt tch nhom

TUr két qua hinh 6 cho thay, hiéu suat tdch nhdm tang
nhanh khi thoi gian hoa tach tang tir 0,5 git dén 2 gio. Néu
ti€p tuc tang thoi gian hoa tach, hiéu suat tang lén rat nhé.
Sau 2 gi¢ phan (ng, hiéu suat hoa tdch nhém dat duoc
82,36%, néu tang thoi gian phan Gng 1én 2,5 gid, hiéu suat
dat duwoc 83,13% tang khéng dang ké so voi phan (ng
trong 2 gio. Kéo dai thoi gian phan Gng & nhiét do cao
dong nghta vai viéc tén nhiéu nang lvgng va hao mon thiét
bi. Vi vy lya chon thoi gian hoa tach thich hep 1a 2 gio.

Tl nghién clu trén ching téi dé xuat quy trinh céng
nghé hoa tach nhém trong cao lanh bang dung dich axit
HCI nhv sau:

- Chuan bi nguyén liéu: Cao lanh Phi Tho dwgc nghién
so b6 téi kich thudc khodng 1ecm.

- Hoat hda bang phrong phap nhiét: Mau cao lanh sau
khi nghién so bd duoc duavao |0 nung & 600°C trong 2 gio.

- Hoa tach nhém bang axit HCl: San phdm sau nung
dugc hoa tan trong axit HCI 25%, thoi gian hoa tach 2h,
nhiét do hoa tach 100°C, tc dd khudy 600 vong/pht, ty &
ran/léng 1a 1g/10ml.

4. KET LUAN

Nghién ctru da danh gia duoc s anh hwéng cla cac yéu
t6: nong dd axit, nhiét do, thoi gian phan tng, ty 1é
ran/léng dén hiéu suat hoa tach. Hiéu suét chuyén hoa dat
duwoc hon 80% trong diéu kién thich hop: dung dich HCI
25%, nhiét d0 phan ¢ng la 100°C, thodi gian phan (ng
khoang 2 gio, ty |é ran/Ibng 1g/10ml.
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