ANH HUGNG CUA THOI GIAN PHAN UNG PEN QUA TRINH
' CHUYEN HOA CAO LANH THANH ZEOLIT X

(Influence of reaction time on transformation of Kaolin to X Zeolite)
., TaNgoc Don, Vii Dao Thang, Hoang Trong Yém
. Khoa Céng nghé Héa hoc - Dai hoc Bach khoa Ha Néi

Bai bdo nay trinh bay phuong phdp téng hop Zeolit X tit cao lanh cé bé sung
thity tinh long. Anh Indng ciia thoi gian gia héa va thoi gian két tinh trong sy co
mdt ctia chdt tao phitc (Co.) da ditgc nghién ciru. Cdc két qud thuc nghiém da chi ra
rdng, khi ¢6 mdt Co., diéu kién tong hop Zeolit X thich hop la: 72 gio gia héa J
nhiét do phong va 24 gio két tinh & nhiét do 95°C.

This paper reports a method of X zeolite synthesis from kaolin and liquid glass.
The effect of aged and crystallization time in the presence of the complexon (Co.)
was studied. Obtained experimental results indicated that, in the presence of the
complexon, the suitable conditions for the synthesis of X zeolite were aged time for
72 hours at room temperature and crystallization time for 24 hours at temperature
95°C. A :

PAT VAN PE

Nghién ctu t6ng hop zeolit néi chung va zeolit X néi riéng tir cao lanh la
vin dé vira mang ¥ nghia 1y thuyét, vira mang y nghia thuc ti€én. Mac du zeolit X
dd duoc téng hop tix cao lanh [1-3] nhung dé€n nay vin chwa cé phuong phdp nao
10 ra wu viét.

Bdo cdo ndy trinh bay két qua chuyén héa cao lanh thanh zeolit X v6i su tham gia
ctia chét tao phitc (Co.). Déng thoi, nghién citu anh hudng cua thoi gian gia héa va
thdi gian két tinh nhim gdp phén tim ra cdc diéu kién thich hop d€ téng hop zeolit X
¢6 ham luong tinh thé cao tir cao lanh Viét Nam.

THUC NGHIEM

Tién hanh hoat héa mau cao lanh béng axit HCl 4N theo ty Ié ran/ l16ng = 2/3. Sau
d6 méiu dugc loc rira bing nudc cat dén hét ion CI', sdy kho réi nung trong khong khi
3 gid & 650°C.

Pé téng hop zeolit X va nghién cu anh huong cua thoi gian phan ing dén qua
trinh chuyén héa cao lanh, hdn hop phan ing dugc tao thanh tir cao lanh da xir 1y axit
HCI, thy tinh 16ng, Co. va NaOH, theo ty & mol: Na,0/ AL,O, = 4,0; SiO,/ AL,O, =
4.0: Co./ Me™ = 1,2 va H,0/ Al,0; = 160 (Me™ la cdc cation c6 kha nang tao phic
trong cao lanh). Qud trinh gia héa ¢ nhiét do phbn_g troqg khoang thdi gian 0\- 96 gig,
két tinh & 95°C trong khoang thdi gian 24 - 72 gio. !(ét tia dugc loc, rira bang nudc
c4t dén pH = 7, sdy kho ¢ 105°C, sau cing dugc nghién va ray dén kich thuée nhd hon
0,15mm.

Céc san phdm dugc chup trén may nhiéu xa ronghen (XR[_)) SIEMENS D5005 va
mdy héng ngoai (IR) IMPACT FTIR-410 cia CHLB Duc, déng thé{i duoc xdc dinh
dung luong trao déi ion (CEC) va kha nang hép phu khi SO, (A) & trang thdi tinh
trong cdng diéu kién.
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i KET QUA VA THAO LUAN .

Cécdnéuklealdnghop két qua xéc dinh CEC, Avidochonlqchnhthécuacéc
méu duoc trinh bay trong bang 1.

Bing 1: Diéu km_: tdng hop, CEC, A va dé chon loc tinh thé clia cac miu.

Pé chon loc tinh thé xic dinh theo
Mau | Thoi | Thai | CEC, : XRP,% trong hrong '
gian gia | gian két | meg/ A, % |ZeolitP,|Zeolit X |a-quartz Ilit va
hoa, gio |tinh, gio| 100g microline
1 0 24 2095 | 3,0 75,3 0 0 247
2 24 24 2274 | 33 741 0 0 259
3 48 24 27195 | 233 0 85,2 0 14,8
§ 72 24 2877 | 238 0 919 0 81
5 96 24 2866 | 238 0 92,0 0 8.0
6 72 48 2615 | 224 0 85,2 6.9 79
7 72 72 2437 | 196 0 78,6 135 79

1. Anh hudng cia thoi gian gia héa hén hop phan img

Phé XRD va pho IR cla cac mdu 1 + 5 tuong \ng vai thoi gian gid héa 0 + 96
210, sau d6 két tinh trong 24 gid duoc trinh bay trén hinh 1 va hinh 2.

Tir hinh 1 va bang | nhan thdy: méu 1 va mau 2 chi chita zeolit P, v6i ham luong
khong khiac nhau nhiéu, ngoai ra con chia illite va microline 1a cdc tap chat trong
nguyén liéu chua chuyén héa hét. Mac du CEC kha cao nhung két qua xéc dinh A &
ca 2 miu nay déu thap la do zeolit P, hdu nhu khong hdp phu khi SO,.

Trong cic mau 3, 4 va 5, CEC va A déu tang lén ro rét. Phé XRD xédc nhan ham
lugng zeolit X trong cdc miu nay rit cao, tang ddn theo thoi gian gia héa va tuong d6i
On dinh sau 72 gior lam gia.
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Hinh 1: Phé XRD cua cic mau 1,2,3,4,5
K&t qua ghi pho IR cua 5 mdu trén ciing cho bic tranh twong tu nhu phé XRD.
Mdu 1 va 2 da hoi tu ddy di cic dam phoé dac trung cho zeolit P,, con méu 3, 4, 5 chifa
moi ddm pho dac trung cho zeolit X [1). D6 la cic dam phé & ving 1004 - 985, 755 -
742, 681 - 677, 610 - 574 va 466 - 435cm™. Ngoai ra, phd IR cla cdc méiu trén con
xudt hién cic ddm pho ¢ 835 va 480cm™’. Day 1a cdc ddm phé dac trung cho dao dong
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vivas wang vua ucn act A1-OH trong mang bét dién cua khodng sét néi chung [5] da
xdc nhan su tén tai cba illite va microline. : L4

O cic miu 3, 4, ddm phd 574 cm’ dac :
trung cho dao dong clia vong kép 6 canh trong .
zeolit X [1] €6 cudng do tang ddn, diéu nay
¢ho thay rd méu 4 c6 ham luong zeolit X 16n
hon & miu 3 nhung lai tuong duong véi miu
5. T6m lai, tir cdc két qua thu duoc, c6 thé rit
ra nhian xét sau: Thoi gian gia héa c6 anh
huong manh dén qud trinh chuyén héa cao
lanh da nung thanh zeolit. Khi thoi gian gia
héa dudi 24 gio tao thuan lgi cho su hinh
thanh zeolit P,. Khi thoi gian gia héa tir 48 -
96 gio uu tién tao thanh zeolit X va 76 gio la
thoi gian gia héa thich hop cho viéc két tinh
tao ra zeolit X.

Nhu vdy, quéd trinh gia hoa gel c¢6 lién quan dén su hoa tan cdc chit rin
aluminosilicat trong hén hop truéc khi két tinh, dac biét 1a su depolime héa gel
aluminosilicat [6]. Vi moi trudong phan tng cé do kiém manh (pH ~ 13) nén su hoa
tan ddn gel xdy ra manh mé khi kéo dai thoi gian. O miu 1 va 2, véi thoi gian gia héa
ngén, nén dang monome va oligome silicat ngung tu thanh dang polyme véi su uu tién
hinh thanh mam tinh thé ¢6 cu tric vong 4 canh, do vay sau khi két tinh san pham la
zeolit P,. Con & cdc miu 3 + 5, vi thoi gian gia héa dai hon nén wu tién hinh thanh
mam tinh thé ¢ cdu triic vong 6 canh thodng hon, boi vay san phdm téng hop la zeolit
X. Két qua nay cho thay chat tao phiic Co. c6 thé da déng vai trd dinh hudng qua trinh
két tinh tao ra san phdm mong mudn, dong thoi cé thé con 1am tang téc do tao mam
nén chi sau 24 gio két tinh da tao thanh zeolit véi ham luong 16n.

anA eran rAnn ann £ nn .an

Hinh 2: Phé IR cua cac mau 1 -5

2. Anh huéng ctia thoi gian két tinh

Phd XRD va pho IR clia cdc méu 4, 6, 7 véi thoi gian gia héa 72 gid va thoi gian
két tinh 24, 48, 72 gid - dugc mo ta trén hinh 3 va hinh 4.

-4 s
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Hinh 3. Phé XRD ciia cic mau 4, 6, 7
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Quan sit hinh 3 cho thdy khi tang thoi
gian két tinh, cudong do pic dic trung cla
zeolit X giam dan, déng thoi la su 16n 1én cia
a-quartz (20 = 26,65°). Nhu vay, ké tir sau 24
gir két tinh trd di, da c6 su chuyén pha zeolit
X thanh a-quartz. Nhan dinh nay ciing duoc
phé IR (hinh 3) xdc nhan. Pdam phé 694 cm™ dac
tnimg cho a-quartz [6] c6 cudng do sac nét dén
khi kéo dai thoi gian két unh. Day la nguyén
nhan lam cho CEC va A giam déan tr mau 4
dén mau 6, 7.

Nhu vay, thoi gian két tinh thich hop cho
viéc t6ng hop zeolit X trong diéu kién thuc
nghiém trén day la 24 gio. Diéu nay, mot lan ¢
nia, ¢6 thé thdy vai tro cua chat tao phic nw 2w w0 &0 & W
trong qud trinh t6ng hop zeolit X la xic tién
hoa tan gel aluminosilicat, dinh huéng cdu  Hinh 4 PhA IR riin cde miud 6 7
tric, tang cudng dat dén d6 qua bao hoa cla
dung dich, tao diéu kién thuan loi cho su hinh
thanh va 16m lén cta tinh thé.

ul

KET LUAN

I - Da tién hanh chuyén héa cao lanh nung thanh zeolit khi ¢6 chat tao phiic
(Co.)

2 - Thoi gian gia héa gel ¢6 anh hudng quan trong dén qud trinh két tinh zeolit.
Khi thoi gian gia héa dudi 24 gio wu tién tao san pham zeolit P,. Khi thdi gian gia héa
trén 48 gio tao thuan lgi cho su hinh thanh zeolit X, trong dé thoi gian gia héa 72 gio
o nhiét do phong va két tinh 24 gio ¢ 95°C la cic diéu kién thich hgp dé 16ng hop
zeolit X tir cao lanh (da xir Iy axit va nung) va thuy tinh long.

3 - Chat tao phic (Co.) ¢6 thé da déng vai tro xiic tién qua trinh hoa tan dén
gel, dinh huéng cdu tric va thiic ddy qud trinh két tinh tao thanh zeolit.
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