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DAU KHi (trang 1-4)

NGHIEN CUU CAC YEU TO ANH HUONG PEN CAU TRUC VAT LIEU
XUC TAC MSU-S TU MAM ZEOLIT BEA VA MFI

NGUYEN THI LINH, PHAM TRUNG KIEN, Truong Pai hoc M6 - Pia chat

Tém tit: Trong bai bao nay, vdt liéu mao quan trung binh dang aluminosilicat dwgc tong
hop tir cao lanh Viét Nam trén co sé mam zeolit c6 ty 1¢ Si/Al cao. Vit ligu duwoc tong hop
theo quy trinh két tinh hai buéc sir dung phwong phap thiy nhiét. Cac yéu to anh huong da
dige khao sat va tim ra dwoc diéu kién tong hop t6i wu vé thoi gian tqo mam zeolit dat 96
gio, méi truong pH = 9, ty 1é chat tao cau triic/(Si+Al) =0,25, nong d6 CTAB=2%. Vit liéu
tong hop dwoc phan tich cau tric bang cdc phirong phdp héa Iy hién dai nhuw XRD géc nhé
(SAXS), TEM, dang nhiét hap phu khir hap phu N2 va IR.

1. Mé diu

vat  lieu MSU-S (Michigan  State
University) dugc cong bd 1an dau tién boi cac
nha khoa hoc tai dai hoc Michigan, 1a ho vét
liéu mao quan trung binh (MQTB) c6 thanh
tuong ban chat tinh thé [4]. Ho vat liéu nay tién
tién hon so véi cac vat liéu zeoliYMQTB nho
c6 thanh tuong ban chat tinh thé dugc xay dung
tir cac cau trac mam zeolit, do d6 cho phep tao
dugc vat liéu co6 tuong thanh dong nhat co
nhitng tinh chit tuong ty nhu MCM-41, SBA-
15, SBA-16 [3,9]. Trong cdu trac cua loai vat
liéu nay, cac mao quan trung binh dong vai tro
1a cac kénh dan tic nhan phan mg, cac ciu triic
mam tinh thé zeolit trén tudng thanh 14 nhiing
tam xuc tac hoat dong hodc la nhiing trung tdm
thu hit cac phan tir, ddng thoi 1am bén cau trdc
vat liéu [5,8].

Chinh vi cac uu diém d6 ma vat liéu MSU-
S dugc tng dung lam xtc tac cho cac phan tng
chuyén hod hoa hoc can tim axit nhu phan tng
cracking, isome hoa...[6,7].

Trong bai bdo nay, ching td61 nghién clru
cac yéu to anh huong dén kha ning hinh thanh
aluminosilicat MQTB str dung mam zeolit BEA
va MFI 1am tién chat v6 co trong méi trudng
kiém yéu nho tic dung cia chit hoat dong bé
mat (HbBM) loai cation cetyl
trimetylamonibromua C16H3sN(CH3)3Br
(CTAB). Két qua nghién ctu nay sé mo ra
huéng nghién ctru st dung ngudn nguyén licu
cao lanh dé san xuét vat liéu xdc tac cd kich

thudc MQTB, c6 nhitng tinh chat dic trung phu
hop v6i phan Ung nhiét phan biomass dinh
hudng san xuat biodiesel.

2. Thyc nghiém

2.1. Quy trinh tong hop

Gom 2 budc:

Bude 1. Tao cac mam zeolit BEA va MFI
tr metacaolanh véi ty 1€ mol: 4,2Nay0.
Al203.30Si02.830H0.

Cao lanh nguyén khai mau tring sau khi
duoc loc rira dé loai bo cac tap chéat dugc hoat
hoa bang axit HCI 4N & 95°C trong 6 gid, sau
d6 duoc loc rua, séy kho va nung 3 gio ¢ 650°C
tao metacaolanh. Pé tao gel zeolit BEA va MFl,
metacaolanh duoc phéi tron véi thuy tinh 1ong,
NaOH va chat tao phirc hitu co (ky hiéu 1a Co.)
voi ty 1€ mol Me"/Co.=1,2 (Me™ la cac cation
¢ kha ning tao phirc). Su c6 mit cia chit tao
phurc hitu co nhim gop phan thic day qua trinh
chuyén hoa metacaolanh trong gel thinh mam
zeolit [3]. Cac hon hop gel sau d6 duge lam gia
& nhiét 46 phong trong 96 gid c6 khudy tron dé
tao mam zeolit BEA va MFI.

Budée 2. Tao cdu trac MQTB tir cic mam
zeolit BEA va MFI.

Céc mam zeolit BEA va MFI dugc khudy
tron v6i dung dich CTAB, diéu chinh pH thich
hop. Tiép dén, cac miu dugc xir 1y thuy nhiét
tai nhiét d6 95°C trong 96 gio. Sau khi loc rira,
cac miu duoc sdy kho, réi duoc nung 6 gid
trong dong khong khi & 540°C dé tach chét hoat
dong bé mat CTAB.



Dé trc ché qué trinh két tinh cia mam thanh  BEA va MFI sit dung chit hoat dong bé mat
tinh thé zeolit, nhom nghién ctru da tién hanh  loai cation, thuc hién trong moi trudong kiém
khao sat anh huéng cia méi truong dén kha  (pH< 12), cac diéu kién khao sat duoc cho trong
nang tao cu trac MQTB tir hdn hop mam zeolit  bang 1.

Bang 1. Cac diéu kién tong hop MOTB MSU-S khi thay doi méi truong pH

S A X Ham lugng Ty 1€ mol Nh} & d(:) Théfi gi?An
Ky hiéu mau pH CTAB (%) | CTAB/(Si+Al) thu;; nhiét | thuy .1}h1¢t
{®) (g10)
MSU-S-9-10 9-10
MSU-S-10-11 10-11 2 0,25 95 96
MSU-S-11-12 11-12

Cac mau duoc tao lap dé khao sat ham luong chit tao cdu trac theo céc ty 1€ mol
CTAB/(Si+Al) khac nhau & bang 2. i ) )
Bdang 2. Cac diéu kién tong hop vat liégu MSU-S Khi thay doi ham luong chat tao cau tric

A X Ty 1€ mol Ham luong Nh} & d(:) Th&fi gi??
Ky hi¢u mau CTABI/(Si+Al) CTAB (%) pH thu}; nhi¢t | thuy .I}hICt
(°C) (gi0)
MSU-S-15 0,15
MSU-S-25 0,25 2 9 95 96
MSU-S-40 0,40

2.2. Cac phwong phap dic trung

Gian d6 SAXS dugc ghi trén may Siemens D5005-Brucker-Duc, st dung dng phat tia X bang
Cu v6i budce song K, = 1,54056A, dién ap 40KV, cuong do dong dién 40mA, nhiét do 25°C, gdc
quét 20 = 0,5 = 10°, toc do goc quét 0,025%s. Gian dd6 XRD cua tinh thé zeolit X dugc ghi voi goc
quét 20 = 5 +45°,

Pho IR dugc ghi trén may hong ngoai IMPACT FTIR 410 (Dtic) theo ki thuat ép vién voi KBr
(ty 1& 1mg mau/200mg KBr), nhiét do 25°C.
3. Két qua va luan giai
3.1. Anh huéng ciia thoi gian lam gia gel (thoi gian tao mam)

Céac mau vat liéu MSU-Sgea va MSU-Syir duge khio sat thoi gian tao mam (lam gia gel) tai
cac thoi gian: 48 gio, 72 gio va 96 gio. Két qua khao sat duoc trinh bay trén hinh 1,
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Hinh 1. PhoiIR ciia mdau MSU-Sgen (trai) va MSU-Swri
(phai) dwoc tong hop voi thoi gian lam gia gel khdc nhau:
(a)-48h, (b)- 72h, (c)- 96h



Vé6i cac miu co6 thoi gian lam gia thip (48
va 72 gid) déu cho thiy pho IR cOn xuét hién
nhiéu dao dong cua céc lién két gibng trong cao
lanh ban dau nhu vung hap thu 540cm™ cua lién
két Si-O-Al, 690cm™ cua Si-O trong mang tinh
thé kaolinit. Ching t6 thoi gian lam gia chua du
dé chat tao phirc hitu co tao phirc véi cac ion
kim loai trong cao lanh, vi vdy lugng céc anion
aluminat va silicat trong gel chua du 16n dé
hinh thanh cac SBU, tao mam tinh thé zeolit.

Céac mau tong hop v6i thoi gian 1am gia 96
gio cho thdy muc do chuyén héa la cao nhat, sy
xuét hién cta cac mam zeolit kiéu cu truc vong
kép 5 canh [1,2], the hién trong ving hap thu
hong ngoai ¢ 557cm™ 13 nét va khong con chira
cac nhiéu hap thy nhu & cdc miu co thoi gian
lam gia thdp. Mat khac, ving dao dong nay
cling danh dau su bit dau hinh thanh tinh thé, vi
vay néu thoi gian lam gia kéo dai hon nira s&
tao tinh thé zeolit. Do d6, nghién ctru x4c dinh
tai 96 gio sd lwong mam zeolit 13 cao nhit va
day la thoi gian lam gia thich hgp cho qué trinh
xay dung cau tric MQTB tir mam zeolit.

3.2. Anh hwéng ciia ty 1é mol CTAB/(Si+Al)

Ty 18 mol CTAB/(Si+Al) quyét dinh dén
kha nang hinh thanh mao quan cho véat li¢u
nghién ctru, vi vy trong phan khao sat nay
phuong phap XRD dugc lya chon dé xac dinh
su hinh thanh MQTB.

Cac vat liéu MSU-Sgea Va MSU-Suir duoc
tong hop trong moi truong kiém véi cing ty 18
Si/Al =16. Vi vay trong phan khao sat ndy, cac
ty 16 mol CTAB/(Si+Al) & ca hai mau déu duoc
khao sat & 0,15; 0,25 va 0,4. Két qua cho trén
hinh 2.
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Két qua nghién ciru cho thiy ¢ ca hai mau
tong hop véi ty 16 mol CTAB/(Si+Al) thép
(CTAB/Si+Al = 0,15) c6 sy hinh thanh MQTB
luc lang véi su c6 mat cia 2 pic dac trung
twong tng vdi mat phan xa dioo va dio. Tuy
nhién, ¢ ty I¢ nay hinh thanh MQTB luc ling
nhung dd trat tu chua cao. Nguoc lai, khi ty 1¢
CTAB/Si+Al cao (mol CTAB/(Si+Al) = 0,4)
cling dan dén su mét phu hop veé mat d6 dién
tich dan dén khong hinh thanh ciu trac MQTB.

Trén phé SAXS cua ca hai mau MSU-Sgea Va
MSU-Swir tong hop voi ty 16 CTAB/(Si+Al) =
0,25 xuat hién ca 3 pic & 20=2,3° 3,9° va 4,6° img
V41 cac mat phan xa dioo, dio, d200 v&i cuong do
16n va sic nét dic trung cho vat licu MQTB ¢6
cau trac lyc lang trat tu. Két qua ndy c6 thé nhan
thiy day la ty 16 mol CTAB/(Si+Al) phu hop nhét
cho tong hop vt liéu MSU-Sgea VA MSU-Swri.
3.3. Anh hwéng ciia méi truwong pH

Véi muc dich lam gia gel nham pha v& ciu
tric aluminosilicat vo dinh hinh thanh cac tién
chat monome va oligome cua silic va nhom,
trong diéu kién uc ché su tao thanh tinh thé
zeolit. Vi trong giai doan thuy nhiét nhim
ngung tu cac tién chit vo co (mam zeolit) 1én
mixen chit HDBM va dinh hudéng mam zeolit
tham gia xay dung tuong thanh mao quan nén
qué trinh nay s& dugc thuc hién & diéu kién
khéng ché trong méi truong kiém véi pH < 12.

Céac mau MSU-Sgea VA MSU-Syir dugce tong
hop c6 ty 18 Si/Al = 30, dé tranh sy qua bio hoa
vé méat d6 mam cac mau nay duge bd sung luong
nudc 16n hon, ty 1& mol H,0/Al,03 =830. Cac két
qua nghién ctru anh huong cua pH dén kha ning
hinh thanh c4u trac duoc trinh bay trén hinh 3.
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Hinh 2. Gidn do SAXS ciia mau MSU-Sgea (a) V& MSU-Swri (b) tong hop véi cdc ty 1é mol
CTAB/(Si+Al) khac nhau
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Hinh 3. Gian dé XRD ciia cic mau MSU-Sgea (a)va MSU-Swr (b)
tong hop ¢ cac moi truong pH khdc nhau

Gian ¢6 XRD clia cdc mau tong hop trong
moi truong pH cao (pH = 10-12) chi 12 méot
duong nén phang, khong xuat hién cac pic dic
trung cho cau trac MQTB. Diéu nay c6 thé cho
rang & moi trudng kiém manh, qué trinh khoang
hoa xay ra manh lam thay dbi dién tich cia cac
tién chat vo co aluminosilicat va chat HDBM
dan dén sy tuwong tac giita chung khong thuan
loi. Do d6 qua trinh sap xép clia céc cip cation
hiru co va ion vo co hinh thanh pha tinh thé
long luc lang da khong xay ra.

Tuy nhién, trong moi tru(‘)’ng kiém yéu
(PH=9-10) vat li¢u MSU-Sgea Va MSU-Swmri €0
cau tric MQTB lyc lang trét tu thé hién & sy
xudt hién ca 3 pic dic trung cho mit phan xa
0100, d110, d200.

Nhu vdy, mdi truong kiém yeu (PH=9 +
10) 1a diéu kién thich hop cho su sap x€p mixen
chat HDBM va phu hop vé mat do dién tich 1am
thuan lgi cho tuong tic cua cation hitu co-
anion vo co hinh thanh pha tinh thé 1ong 1a tién
dé tao thanh cu trac MQTB lyc lang trat tu.

4. Két luan

Két qua phan tich cau trac bang nhidu xa
Ronghen (nhiéu xa tia X goc nho SAXS) va
phé IR xac dinh vat licu MQTB chua mam
zeolit BEA va MFI duoc tong hop trong diéu
kién moi truong pH=9-10, ti I¢ mol CTAB/(Si +
Al) = 0,25 voéi thoi gian 1am gia gel, tao mam
zeolit trong 96 gio.

Véi diéu kién d6, vat lisu MQTB dang
aluminosilicat da dugc tong hop di tir cao lanh
Viét Nam trén co s& mam zeolit BEA va MFI
béng phuong phap két tinh hai budc trong mdi
truong kiém véi tac nhan tao cau trac 1a CTAB.

Céc két qua trén mo ra kha nang nghién
ctru chuyén héa cao lanh thanh mam zeolit BEA
va MFI cho qua trinh téng hop cac vat liéu
MQTB ¢6 céu tric luc lang trat tu. Pay 1a két
qua budc dau xdy dung quy trinh tong hop vat
lidu aluminisilicat MQTB vdi céc dédc trung phu
hop 1am chit xtc tac cho cic qué trinh chuyén
hoéa hoa hoc.
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NGHIEN CUU CAC YEU TO ANH HUONG... (tiép theo trang 4)

SUMMARY
Investigation of the effects on the structure of MSU-S materials assembled from zeolite
BEA, MFI seeds

Nguyen Thi Linh, Pham Trung Kien, Hanoi University of Mining and Geology

Mesoporous aluminosilicate materials assembled from zeolite BEA and MFI seeds were first
synthesized from kaolin clay in the presence of cetyltrimethylammoniumbromide C1sH33N(CH3)3Br
(CTAB). The effect of the CTAB/(Si+Al) molar ratio on the structure of the final materials was
investigated and these materials were characterized by SAXS, XRD and IR. The results indicated
that the materials synthesized with aging time of 96h, the CTAB/(Si+Al) molar ratio of 0.25 and pH
of 9 contains hexagonal mesostructure. In addition, this material also contains protozeolitic BEA
and MFI seeds in the mesoporous structure.



