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TONG HOP VA PAC TRUNG VAT LIEU MAO QUAN TRUNG BiNH
Me-SBA-16 (Me : Fe, V,Co)
SYNTHESIS AND CHARACTERIZATION OF MESOPOROUS MATERIALS Me-
.SBA-16 (Me: Fe, V, Co)
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TOM TAT
Vit ligu MQTB Me-SBA-16 ( Me : Fe, V, Co } dupc téng hop bang phwomg phdp thuy
nhiét tir nguon silic Ia thuy tinh long va chdt tgo cdu tric F127. Cdc mdu vdt liéu sau
téng hop dupc ddc trung boi cdc phong phdp hod Iy : XRD, TEM, BET. Két qua cho
thdy cdc mdu Me- SBA-16 c6 cdu tric cubic 3D, mao quan hinh chai, ¢6 kich thudc ~ 4
nm. Bé day thanh mao qudn ~8 nm va dién tich bé mét 500 - 600 m*/g.

ABSTRACT

Mesoporous materials Me-SBA-16 containing transition metals such as V, Co and Fe
were successfully synthesized by hydrothermal treatment using Pluronic F127 as organic
structure-directing agent and glass water as silica source. Symthesis samples were
characterized by different techniques: XRD, BET and TEM. The obtained results shown
that the solid products were highly ordered mesostructure with inkbottle shaped pores
and have pore diameter of 4 nm, wall thickness of 8nm on average and specific surface
area of about 600m’/g. The presence of transition metals in the synthesis gel affected

remarkable micro-mesopore volume of materials.

MG PAU

Vit liéu mao quan trung binh (VLMQTRB)
mdi duge phat hién khoang hon10 nim tré
lai ddy nhung di thu hat su chd y cua
nhiu nha nghién ciru trén thé gidi. Pau
tién Ia ho vat liéu MQTB ki hiéu M41S véi
kich thuée mao quan lén dén 100 A°, tiép
theo 1a cdc vat liéu khic nhur : FSM-16.
MSU. KIT,... va gin ddy la ho vat liéu
SBA. Nguoi ta cha vy nhidu dén vat lidu
SBA-15 va SBA-16 vi hai vat liéu nay
duoc tong hop véi sur c6 mjt cia chit tao
cdu triuc thdn thién vl modi trudng
(Pluromc EQ, PO,EO‘) chung c6 hai hé
théng mao quan : vi mao quan va mao
quén trung binh. D§ day thanh mao quan
(3-4 nm) tém hon so véi céce vat ligu MCM-

01

41, MCM-48 (1 nm), do do vit liéu SBA-
15, SBA-16 ¢6 d6 bén co va thuy nhiét tot.
Hién nay vit liéu SBA duge coi 1a ing cir
vién sang gia nhit trong linh vuc xuc tac
va hdp phu [1,2].

Vit liéu SBA-16 c6 mao quan hinh chal,
sip xép dang 1&p phuong 3 chleu (cubic
3D), hé théng kénh 16n ¢ ciu tric doi
xing tdm thuéc nhoém khéng gian Im3m,
thanh mao quan ban tinh thé day tir 4-9
nm, dién tich bé mat 500-1000 m%g . Khac
véi vit lidu zeolit, vit liéu SBA la
VLMQTB silicat nén khong coé tinh chat
xuc tac. Tuy nhién vét li¢u SBA 1a cac chat
mang ly tuorng do cAu triic mao quan dong
déu, bé mat riéng 16n va c6 4 bén cao[3]-
Vit liéu SBA-15 c6 hé mao quan 2D, do
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dé su Ighuéch tan trong hé mao quan nay bi
han ché hon so v4i SBA-16.

Trong bai bao nay ching t6i trinh bay mot
sO két qua nghién ctru tong hop vat liéu
Me-SBA- 16 (Me: Fe, V, Co). Cic kim loai
chuyén tiép Fe, Co. V duge dua truc tiép
vao trong gel trong qua trinh tong hop vt
ligu . Cac kim loai ndy s€ thay‘the mét
phin Si trong mang SBA ho#c nim ngodi
mang ludi trong cdc mao quan nhung véi
dd phén tan cao, nham tao ra vit lidu xuc
i oxi hoa khi. mo réng pham vi Umg
dung cua vit liéu SBA.

THYC NGHIEM
Téng hop viit lidu

Tong hop vit liéu Me-SBA-16 : Pugce tong
hop theo phuong phap thuy nhiét voi chit
a0 Ldu tric Pluronic F127 (EO, PO EO,),
ngudn silic 1a thuy tinh Iéng va nguon kim
loai 1a cac mudi vd co hodc phuc kim loai.
Pau tién qua trinh tao gel trong mol truong
axit (pH < 1) dugc thue hién & 45°C khudy
manh trong 20h. két tinh & '80°C trong 24h.
San pham duoc loc nira, siy kho va nung &
350°%C trong 3h.

Diéc trung cdu triic:

Dé xéc dinh céu tric cua vt liéu, chang 13
sirdung phuong phap pho nhieu xatia X

lhuc hién trén mdy Simen D500 (Pir).
dng phét tia Ronghen bang Cu voi budc
song ka = 1,5406A°, goc quét 20 thay dai
tir 17+°10°. Phuong phap ding nhiét hdp
phy - khir hap phu nito (BET) duge thuc
hi¢n trén thiét bi Omnisorp-100 (Bai hoc
Laval - Canana). Phuong phap hién vi dién
r lruyen qua (TEM) duoc do trén may
TEM 1010 d6 phan giai 2 A®, dién ap 80
KV. mau duge dira 1én ludi dong, cd pha
mang cacbon.

KET QUA VA THAO LUAN

Cic mau Mc-SBA-16 (Me: Fc, Co, V)
dugc tongD hep trong ciing mat diéu kién.
¢d ti s6 mol Si/Me =100. Trude tién. san
pham dugc nhén dang bing phucng phap
nhidu Xa tia X. Phé XRD cua cic miu Me-
SBA-16 duge thé hién trén hinh 1.
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1. Theta
Hink 1. Phé XRD ciiu cdc niiu Me-SBA-16

Trén phé XRD. 1a1 ca cac mau Me-SBA
tong hop déu xudt hién pic ¢é cudng do
lom & goc 20 ~ 1. dac trung cho vit licu
MQTB. giéng nhu miu dbi chimg SBA-16
[3]. MAu Fe-SBA-16 ¢6 cudng do pic &
goc 20 ~1 tuong tu nhu phd chuan SBA-16
[1]. Nhung cac miu V-SBA-16. Co-SBA-
16 c6 cudmg do thap hon, diéu nay co thé
gii thich do sur t6n tai vi mao quan trén
thanh mao quan, dé ~gé ghé” clia thanh do
sy 106n tai cua céc hat silicat v dinh hinh
bam dinh lam cho ti 1 gilra 40 day thinh
mao quan voi kich thude mao quan kha
cao [6]. Cac thong sb lién quan dén céu
tric mao quén nhu dudmg kinh mao quan .
dién tich bé mat. thé tich. ... duge xac dinh
bing phuong phap hép phu khir hap phu
N, (hinh 2).

V-SBA-16 .

Co-SBA-16.

Fe-SBA-16/

SI3A-16 chudn

Thé tich hip phu (cm™/g)

0 0.2 04 05 08 i
Ap suil luong déi | (P/Po)
Duomg dang nhw! hdp phu -khie hdp
phu Na cia cde mau Me-SBA-16

Hinh 2.



Hpi nghi Khoa hoc Idn thir 20 — DPHBK Ha Nji

Phiin ban: Cing nghé Hoa vd co

Bdng 1. Pic diém cdu tric cia cdc mdu SBA-16

SaET ap Dine W Sam Vpic Vine v
Miu [m/g] [om] [am]  [nm]  [mYg] [em’lg) [cmY/g) [em’/g]
Fe-SBA-16 575 147 389 884 230 0.13 022 0.35
V-SBA-16 540 142 391 838 340 007 04 047
Co-SBA-16 625 143 392 846 TR

250 g4 025 039

SBA-16 chudn 754 12.4 5.4 53

S,m d:gn tich bé mar a,,—- thong s6 mang tmh tir 50 Iteu XRD D

Tir hinh 2 nhén thiy duomg déng nhiét hép
phu va khr hép phu nito clia cac mau Me-
SBA-16 déu giéng véi miu chudn va c6
dang dién hinh IV (theo su phén loai
IUPAC) dic trung cho vét li€u ¢6 cdu tric
MQTB dang hinh chai. Céc dudng tré do
hién tuong ngtmg tu mao quan déu bit du
& 4p sudt trong ddi P/Py~ 0.6 + 0.7 va két
thic & P/Py ~ 0.45.

Puong cong phén bé kich thuée mao quan
(hinh 3) duoc tinh theo dudmg hép phu
ding nhiét nito.

l /\‘\J L V-SBA-16

‘-\ ‘Co-SBA-16

35 70

Buong kinh (nm)

Hinh 3. Phdn bé mao quan cua cde mdau Me-
SBA-16

Két qua tir hinh 3 cho thdy, duong phan bé
mao quin hep, cudng dd 1on chimg to chu
tric mao quan rit dong déu, kich thude
mao quan ~ 4 nm. Trén duomg phin bd

klchthuéc hi ra syt tn tai
clia cAu traGVy It ligu Me-
SBA-16 (d4nh.df

Ti phé XRD .céc mau
Me-SBA—lG;' ¢éc thong
s6 vé bé mif thé tich
mao quén, duqc thé
hién trén bang

Dira vio phé XRD théng 56 ‘mang a, duoc

tinh theo cong thic {6] a, = 2 2dy50. DO
day thanh mao quin dugc tinh theo cong
thitc cia Ravicovitch va cdng sy [4] W=
(\/3 /2 Yao — Dine. Két qiia bing 1 cho thiy
d6 day thanh coa vat liu Me-SBA-16
(W=8 + 9 nm) 16n hon miu SBA-16 chuin
(5,3 nm ).

Nguoc lai céc mau Fe-SBA-16 c6 thé tich
vi mao quén ( tinh theo phong phap t-plot)
nho hon, ch1 chiém khoang 37 % so vdi thé
tich tdng dbi véi miu V-SBA-16 véi ti 1€
14 16 % va mAu chuan 1a 50 %.

Nhu vdy, dua céc kim loai 1chuyén tiép vao
trong gel trong qua trinh tong hop vat liéu
Me-SBA-16 d3 anh hudng dén cac thong
s& bé mat riéng , bé diy thanh, thé tich
mao quan nhung van dam bao ciu tric dic
trung cua vit liéu MQTB SBA-16.

Dé biét thém sv phin b6 mao quan trong
vit liéu Me-SBA-16 ching 141 da sir dung
phuong phap hién vi dién tir truyén qua
(hinh 4)
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Hinh 4. Anh TEM ctia méu Fe-SBA-16

Anh TEM cho thiy 13 nét va su phin bd
ddng déu cia cic mao quan trong vt lidu,
qua 4nh TEM c6 thé tinh duge 46 day
thanh mao quan cfing nhu kich thudc mao
quan. Két qua nay ciing pht hop véi két
qua tinh toan & trén (bang 1).

KET LUAN

b3 tdng hop thanh cong vét liéu Me-SBA-
16 (Me : V, Co, Fe) tir nguon silic 1a thuy
tinh 16ng VN va chét tao cdu tric F127.

304

Cac méu vit liéu Me-SBA-16 c6 dién tich
bé mit 500-600 m’/g, c6 kich thude mao
quan ~ 4 nm, bé day thanh 8- nm..

Trén day 14 nhimg két qua so bd ban dau
vé tbng hop vit liéu Me-SBA-16. Day la
nhitng tin hiéu tot dé tlep tuc nghién ciru
cac tinh chit bé mit, hép phu va xvc tac
cua hé vt liéu nay.
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