Tap chi Hoa hoc, T. 48 (3),Tr. 265 - 270, 2010
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ABSTRACT

Mesoporous aluminosilicate materials assembled from zeolite type MFI and BEA seeds were
synthesized from kaolin in the presence of cetyltrimethylamoniumbromua. The results obtained from
SAXS, nitrogen adsorption isotherm, TEM, and IR exhibited that the materials have ordered hexagonal
mesostructures with average pore size of 39 A, wall thickness of ~ 7 A, BET surface area of ~ 606 m’/g
and porous volume of ~ 0.82 cm’/g. The results from XRD also indicated that the conversion of kaolin

into mesopore was not complete.

I- MG DAU

Cac aluminosilicat mao quan trung binh
(MQTB) hinh thanh tr cic mam zeolit Y
(FAU), ZSM-5 (MFI) va Beta (BEA) da duoc
nhiéu nha nghién citu téng hop vé6i ngudn
nguyén liéu chu yéu la céc hod chat chita nhom
va silic trong su c6 mat cla tic nhan tao cau
tric MQTB loai ion, loai phan tir trung hoa hoac
khong ion [10 - 15].

Gan day, huéng nghién cdu st dung céc
nguodn khoédng tu nhién dic biét 1a cao lanh 1am
nguyén liéu cho qua trinh téng hop loai vat liéu
nay bang qud trinh két tinh 2 buéc da dugc cong
b6 [1 - 9]. Trong qud trinh nay, cic mam zeolit
hinh thanh trong budc thit nhat tré thanh tién
chét vo co cho qud trinh sdp xép va ngung tu &
buée thit 2 dé hinh thanh vat liéu aluminosilicat
MQTB. Céc diéu kién thuan 1gi cho qua trinh
hinh thanh mam zeolit s& tao thuan lgi cho qua
trinh téng hop vat lieu MQTB.

Tuy nhién, v6i cdu tric bén viing cha
khodng kaolinit nén qua trinh chuyén hoa truc
ti€p cao lanh khong nung thanh zeolit va vat liéu
MQTB xay ra khé khan. Do d6, truéc khi tong
hop cao lanh thudng phai dugc nung & nhiét do
tir 600 - 650°C trong nhiéu gid dé chuyén hoa
thanh metacaolanh. Tir metacaolanh, nhi€u vat
liéu aluminosilicat MQTB c¢6 thanh mao quan
chita cau tric zeolit loai FAU, MFI va BEA da
duoc téng hop [1 - 8].

Trén thé€ giGi va & Viét Nam chua thdy mot
cong trinh nao cong bo két qua nghién ciu
chuyén ho4 cao lanh khong nung thanh vat liéu
aluminosilicat MQTB. Vi vay, trong bai bdo
nay ching to6i nghién ctu téng hop vat lieu
aluminosilicat MQTB ¢6 ty 1é Si/Al cao tir cao
lanh khong nung trong moi trudong kiém yéu
nhd téc dung tao cdu tric cta chét hoat dong bé
mat (HbBM) cetyltrimetylamonibromua
C,sH;;N(CH,); (CTAB).
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II - THUC NGHIEM

1. Quy trinh tong hop
G6m 2 budc:

* Tao gel zeolite tir cao lanh khong nung
voi ty 1é mol 1,9Na,0.Al,05.8Si0,.360H,0.

Cao lanh sau khi dugc hoat hoa bing axit
HCI 4N dé loai bd céc tap chat dugc phoi tron
vG6i thuy tinh 16ng, chat tao phic hitu co (ky
hiéu 1a Co.) véi ty lé mol Me™/Co. = 1,2 (Me™
1a cic cation c6 kha nang tao phiic).

V6i muc dich dinh huéng tao ciu tric vong
kép 5 canh (D5R) cua zeolit loai MFI va BEA,
cic gel dugc bé sung tetrapropylamoni-
hydroxyl (tic nhan dinh huéng cau tric MFI) va
tetraetylamonihydroxyl (tdc nhan dinh huéng
céu tric BEA) theo ty 1¢ mol v6i AL,O; 1a 1,9.

Céc hdn hop sau d6 dugc lam gia & nhiét
do phong trong 96 gid ¢6 khudy tron lién tuc.

* Tao cdu tritc MQTB tix cdc gel trong su
¢6 mdt cua CTAB.

Cac gel sau gia hod dugc phoi tron véi
CTAB dé dat nong do CTAB bing 1,5% khoi
lugng va dugc diéu chinh dén pH = 9. Sau dé
cdc hon hop dugc thuy nhiét & 95°C trong 96
gi0. Sau khi loc rha, sdy kho cdc miu duogc
nung trong khong khi & 540°C trong 6 gio dé
tach chat hoat dong bé mat. Cic mau duoc ky
hieu 12 MSU-S gy, v& MSU-S g, tiong ting v6i
gel chita tdc nhan dinh huéng ciu tric TPA' va
TEA®.

2. Cac phuong phap dac trung

Gian d6 nhiéu xa tia X duogc ghi trén mdy
Siemens D5005—Brucker - Dic, sit dung 6ng
phét tia X bing Cu véi budc séng Ko, = 1,54056
A, dién 4p 40 KV, cuong do dong dién 40 mA,
nhiét do 25°C, téc do géc quét 0,025°%s, géc
quét 26 = 0,5 - 10° (gian d6 nhiéu xa tia X géc
bé - SAXS dé dac trung cau tric MQTB) va 20
=5 - 45° (gian d6 XRD dé dac trung cau tric
kaolinit).

Dién tich bé mat riéng duoc x4c dinh bang
phuong phap BET trén may Micrometric ASAP
2010. Phan b6 kich thuéc mao quan dugc tinh
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todn theo nhanh nha hap phu bing phuong phap
BJH.

Anh TEM duoc chup trén may JEOL
200CX (Nhat Ban) ¢ hiéu dién thé 80 KV, do
phan giai 0,2 nm.

Ph6é IR dugc ghi trén mdy héng ngoai
JMPACT FTIR 410 (btc) theo k§ thuat €p vién
vGi KBr (ty 16 1 mg mau/200 mg KBr), nhiét do
25°C.

I - KET QUA VA THAO LUAN

1. Gian d6 nhiéu xa tia X

Trén hinh 1 gian d6 SAXS ctia 2 miu téng
hop rat giéng nhau va déu xuét hién cdc pic dac
trung cho cdc mat phan xa (100), (110) va (200)
cta céu tric MQTB dang luc lang. Cic pic dac
trung c6 cudng do 16n va ro nét ching td céu
trdc luc lang ctia cdc mau c6 do trat tu cao.

Nhu vay, gian d6 SAXS da ching to ring tir
cdc hop phan ban diu di hinh thanh MQTB céu
tric luc lang nho tic dung tao cdu tric MQTB
cua CTAB.

Tuy nhién, dé khang dinh su chuyén hoa
cua cao lanh khong nung trong hop phan ban
dau thanh vat lieu MQTB, chidng t6i tién hanh
ghi gian d6 XRD véi géc quét 20 = 5 - 45° cha
méau MSU-S g, sau qud trinh thuy nhiét (nhung
chua nung) va so sanh véi gian d6 XRD cla
mau cao lanh sau khi xtr 1y axit. Gian d6 XRD
ctia 2 miu duoc thé hién trén hinh 2.

Gian d6 XRD trén hinh 2a clia mau cao
lanh sau khi x{r 1y axit cho thdy cdc pic dac
trung cho khoang kaolinit xuat hién r6 nét véi
cuong do 16n, dudng nén phang va it xuat hién
pic la. Diéu nay ching td6 mau cao lanh sau xlt
ly axit c6 ham lugng khodng kaolinit cao va
chua rét it tap chat.

Gian d6 XRD trén hinh 2b cia mdu MSU-
S sau thuy nhiét cling cho thdy su xuat hién
cua cédc pic dac trung cho khodng kaolinit. Tuy
nhién, cudng do cua cdc pic nay thdp hon rat
nhiéu so véi cdc pic & mau cao lanh va dudong
nén xudt hién rdt cao ching t6 ham lugng
khodng kaolinit con lai trong mau sau thuy
nhiét chi khoang 1/3 so véi cao lanh ban dau va
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Hinh 2: Gian do XRD: (a) Cao lanh va (b) MSU-S

mau nay chu yéu la pha vo dinh hinh c6 cdu  chat tao phitc Co. trong su c6 mat cua thuy tinh
triic vong kép. C6 thé dudi tdc dung cha kiém,  1dng va tic nhan dinh huéng cdu tric vong kép
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khodng kaolinit da chuyén hoa thanh pha vo
dinh hinh va v6i su ¢6 mat cua chat HDBM
CTAB ma pha vo dinh hinh nay hinh thanh cau
tric MQTB dang luc lang.

2. Pang nhiét hap phu va khir hap phu N,

Hinh 3 cho thdy dudng déng nhiét hap phu
va khir hdp phu N, thudc loai IV, dac trung cho
vat liéu ¢6 céu tric MQTB. Vong tré dang H2
ching t6 cau triic mao quan khong gian 3 chiéu
trong d6 cic mao quan luc lang dugc néi véi
nhau bdi cdc mao quan cé kich thudc nhéd hon.
Céc mao quan nho nay c6 thé dugce hinh thanh
tlr cdc tién chat zeolit chia cdc lién két kiéu
vong kép 5 canh (D5R) gitta cic ti dién SiO, va
AlO, nidm trén thanh mao quan.

Duong phan bd kich thuéc mao quan tap
trung vé6i kich thuée trung binh 3,9 nm. Dién
tich bé mat rieng BET va thé tich mao quéan
tuong tng bang 606 m*/g va 0,82 cm’/g. Chiéu
day thanh mao quan (t,,;) duoc tinh todn tir gia
tri dijp) V2 e X8p xi 7 A.

pore

3. Anh hién vi dién tir truyén qua TEM
Anh TEM trén hinh 4 cho thdy miu téng

3

hop c6 céu tric luc lang trat tu véi kich thude va
chiéu day thanh mao quéan phu hgp véi cac két
quéa xdc dinh tir gidn d6 SAXS va ding nhiét
hap phu - khir hap phu N,,.
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Hinh 3: Dang nhiét hap phu - khir hap phu N,
ctua mau MSU-S g,

Hinh 4: Anh TEM ctia mau MSU-S gy

4. Phé hap thu hong ngoai IR

Pé chi ra sy hinh thanh vat liéu
aluminosilicat MQTB c6 ty 1& Si/Al cao tur cac
hop phan ban dau ciing nhu sy ton tai vong kép
5 canh cta cdu tric MFI va BEA trén thanh
mao quén cta cdc miu tong hop ching toi ghi
phd IR.

Phé IR clia MSU-Sy, vd MSU-Sg, khd
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giong nhau. Trén phé IR chiing ta thdy & 2 mau
tong hop déu xuat hién viing hap thu hong ngoai
trong khoang 1228 — 1232 cm™ dic trung cho
cdc aluminosilicat c6 ty 1& Si/Al cao. Nguoc lai,
phé IR cia miu cao lanh khong nung va
metacaolanh cé ty 1& Si/Al thap (ty 1é Si/Al ctua
mau cao lanh sau khi xur 1y axit dugc xdc dinh
bing phuong phdp AAS bang 1,37) nén khong
thdy c6 su xuat hién cta viing hap thu nay. Cac
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Hinh 5: Phé IR
(a) Cao lanh; (b) MSU-Syp); (¢) MSU-Sgi4, va (d) Metacaolanh

két qua nay ching to ring cdc méu thu duogc 1a
cdc vat lieu aluminosilicat MQTB ¢6 ty 1é Si/Al
cao.

Hinh 5 con cho thay trén phé IR clia 2 mau
téng hop xudt hién viing hip thu héng ngoai véi
cudong do yéu trong khoang 557 - 575 cm’ dac
trung cho dao dong vong kép 5 canh (D5R) cla
céu tric zeolit MFI va BEA [14]. Diéu nay
chiing to su ton tai cdu tric vong kép trén thanh
mao quan.

Chdng toi cho rdng trong qua trinh gia hod
du6i tac dung clia ki€ém va chat tao phic da xay
ra qud trinh tich mot phan nhom khoi mang
tinh thé kaolinit. Cdc tién chat chita nhom va
silic duGi tac dung dinh huéng clia céc tdc nhan
dinh huéng cau tric zeolit MFI va BEA da lién
két v6i nhau theo kiéu vong kép. Khi thém chat
HDBM CTAB cdc tién chat vo co nay tuong tic
v6i chat HDBM dé hinh thanh pha MQTB. Qu4
trinh ngung tu xdy ra khi thuy nhiét dé hinh
thanh vat liéu aluminosilicat MQTB cé thanh
mao quan chira cau tric vong kép 5 canh.

IV - KET LUAN

Vat liéu aluminosilicat MQTB da duogc
tong hop tir cao lanh khong nung bing phuong
phép két tinh hai buGc trong moi trudng kiém
yéu véi tdc nhan tao cdu tric CTAB.

Vat lieu duge dac trung bing cdc phuong
phép hoa 1y hién dai nhu SAXS, BET, TEM va
IR cho thay cdu trdc mao quan dang luc lang c6
do trat tuy cao véi kich thu6c mao quan trung
binh bing 39 A, chiéu day thanh mao quan xap
xi 7 A, bé mit rieng Sge; va thé tich mao quan
Ve tUong ing bang 606 m*/g va 0,82 cm’/g.

Két qua nghién citu bang phuong phép
XRD da cho thay qu4 trinh chuyén ho4 cao lanh

khong nung thanh aluminosilicat MQTB xay ra
chua hoan toan.
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