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PHAN TICH SO SANH TiNH CHAT X6P CUA VAT LIEU SILICA
RAY PHAN TU MAO QUAN TRUNG BINH CO CAU TRUC
LUC LANG SBA-15 VA MCM-41
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SUMMARY

A study on textural properties of  the SBA-15 and MCM-41 materials was conducted, The
SBA-15 material was synthesized using triblock copolymer EO20PO70EOQ20 (P123) as template
under strong acid conditions white the MCM-41 muaterial was synthesized using cethyivimetiy!
ammonium  bromide (CTAB) as remplate under basic conditions. By employing  the
characterization technigues of XRD, TEM and physical adsorption of N, in combination with 1-
plot, the textural properties of SBA-15 were compared with those of MCM-41. MCM-41 has a
hexagonal array of uniform cylindrical pores while SBA-15 is more complex than an array of
hexagonally ordered channels. The t-plot provided the evidence that its primary mesopores are
accompanied by a certain amount of micropores within mesoporons walls of Hie main channel.
The objective of the present study is 1o provide basic information of textural properties of these
materials to find out more abut their applications.

I- DAT VAN PE:

V@i cdu tric tinh thé, zeolit ¢6 do bén nhiét
va bén thuy nhi¢t cao, diéu d6 cho phép zcolit
chiu dung dugc cic diéu kién khéc nghiét trong
cong nghé loc-hod ddu (nhiét do va dp suil cao,
do 4m lon...). Tuy nhién do dudng kinh mao
quan cla zeolite nho (dat cuc dai ¢ ~1 nm), nén
zeolit t0 ra rat han ché trong cdc qud trinh
chuyén hod ctia cac phan tit phic tap, céng kénh
[1].

TU nhitng nam 1950-1960, mét ho vat ligu
alumino-silicate ¢6 c¢du tric mao quan nano,
ciing dudi tén goi zeolit da duoc tdng hop va
duge st dung rdt cé hiéu qua cho nhiéu phan
tng hod hoc, dic biét 1a qud trinh loc hod dau.
Pén nhitng nam 1991-1992, cdc nha nghién ciu
ciia hing Mobil di téng hgp thanh céng ho vat
li¢u mao quan trung binh M4|8. Day duge xem
1a budc dot pha 1én trong linh vue xic tic di thé
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[2]. Ho vét licu ndy cé cdu tric mao quan rit
dong déu, kich thude mao quéan réng (> 2 nm)
véi do trat tu cao va dién tich bé mat riéng Ion
(len dén 1000 m’.g"y. Cic wu thé d6 cho phép
loai vat li¢u nay tham gia vao qud trinh chuyén
hod cdac phan tr dau niing, cdc san phdm tr cdc
hop chat thién nhién, xu 1¥ cdc phin tu chat gay
o nhiém ¢6é kich thudce 16n. Tiép theo sau vt licu
MCM-41, moét loal vat lieu mae quan trung binh
khdc da duge 16ng hop thanh céng véi viéc dimg
chit dinh hudng cau tric trung tinh 13 SBA-13
(Santra Bacbara Acide-15) [3]. Do ¢é nhiéu tinh
chit dic biét nhu: dién tich bé mat Ién (c6 thé lén
dén 1000 m’.g™"), kich thudc mao quéan 16n (5 - 10
nm) va déng diéu, thanh mao quan day hon so véi
vat liéu ¢6 cdu tric luc lang tuong tng MCM-
41...nén vat lieu SBA-15 da thu hit manh sy quan
tam cua nhiéu nha nghién ciu trén thé gidi.

Bai bao nay sé trinh biy cdc phan tich so sdnh
tinh chal x0p cla vat liéu MCM-41 va SBA-15 bao



gém dién tich bé mit, phan b6 kich thudc mao
quan, do day thinh mao quan.

I - THUC NGHIEM

Vit licu Si-SBA-15 duge t6ng hop theo qui
trinh [4] v&i chit dinh huéng ciu triic 1a P123
(EO,, PO, EO,,, Aldrich) va véi thanh phan gel:
TEOS: P123: HCL  H,0=1:0,0172: 6,080:
201,83. Vat lieu MCM-41 dugc téng hop theo
qui trinh [3] véi chat dinh hudng cdu tric 14
CTAB (Merck) va thanh phan gel: TEOS:
CTAB: NaOH: H,O= 1: 0,02: 5.00: 200. Ca hai
loai vat licu déu cd thoi gian lam gia 1a 24 gio
va déu cé nhigt do nung 1a 500°C trong 10 gid.

Thanh phdn pha mao quan trung binh dugc
dac trung bang XRD géc nho (Brucker D8) véi
tia phat xa CuKa ¢é A = 1,54 A va 8¢ do géc
quét 0,01 phat' Tinh chdt x6p duge dac trung
bing phuong phip hdp phu vat 1y nito trén thiét
bi Omniorp-100. Hinh vi cua vat li¢u duge quan
sdt bang kinh hién vi dién & truyén qua (TEM)
trén thiét bi Jeol. Dién tich bé mat riéng (S,,)
dugce xdc dinh theo phuong phép tiéu chudn BET
vOi cdc so licu hap phu trong khoang 4p suat
wong dér tir 0,05 dén 0,3 [6]. Phan bd kich
thude 16 (pore size distribution, PSD) duge xdc
dinh bang phuong phdp Barret-Joyner-Halenda
(BII) tir cdc 6 licu gidi hap dang nhiét [7]. Thé

tich toan bo mao quan (V,) dugc xem la thé tich
nito long 1dp ddy toan bd cdc mao quan khi dp
sudl twong déi bang 0,99, Thé tich mao quin
trung binh (V) nhan duge bang cich tich phan
dudng cong PSD 1t 20 dén 500A. Vay thé tich
vi mao quan (V) bang hiéu s6 V', v Vmes [8].
Dudng kinh mao quan (d,) dugce xdc dinh tir cuc
dai cla duong cong PSD. Tham s§ € bao mang
(«,) tinh theo cong thirc [9], bé day cla tudng
mao quan trung binh ¢,=ag,-d, [9].

I - KET QUA VA TIHAO LUAN

Két qua XRD ciia MCM-41 va SBA-15 trén
hinh 1 cho thay: wat ca 3 phdn xa (100), (110),
va (200) cla ca hai mau déu ¢6 do phan giai cao
va ¢6 thé duge dinh danh theo nhém khéng gian
luc phuong pémm. Su hién dién cia hai phan xa
(110) va (200} chimg 10 hai loai vat liéu nay ¢é
tinh chdl x&p dong nhat cao. D6 dai cla 1€ bio
don vi luc phuong (tham s6 & bao) a, duge tinh
todn dia vao cong thite a,=2d .3 [7]. Két qua
¢ bang 1 cho thay: SBA-15 ¢6 a, (120.6 A) lon
hon nhiéu so véi MCM-4 (45,3 A). Trén hinh 1
¢6 thé nhan thdy, cdc phan xa cia SBA-15 khd
sac nhon, trong khi cdc phan xa cia MCM-41 th
hon. Biéu nay ching 10 SBA-15 ¢6é do két tinh
cao hon MCM-41, mac di ca hai déu cé nhiét
dé nung nhu nhau.
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Hinh I: Gian d6 nhiu xa XRD ctia SBA-15 vi MCM-41
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Hinh 2: Quan sat TEM cua MCM-41 (a) va SBA-15 (b)
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Hinh 3: Dang nhiét hdp phu/giai hip nito cia SBA-15 va MCM-41

Su khédc nhau hinh vi ctia hai loai vat liéu c6 cling céu triic luc phuong ¢6 thé quan sdt duge
qua anh TEM. Anh TEM nhin theo mat (100) coa SBA-15 va MCM-41 trén hinh 2 ching to ca hai
loai vat liéu diéu c6 cdu tric luc phuong hinh ring luge cai vao nhau, tuy nhién kich thude 16 mao
quin cta SBA-15 (khoang 5-6 nm) rong hon kich thuéc 16 mao quan cia MCM-41 (chi khodng 2-3
nmj.
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Hinh 4: D6 thi t cua vat lieu SBA-15 vii MCM-41

Su khdc nhau cua tinh chit xdp cia SBA-15
va MCM-41 dugc nghién cfiu bing cdich do hip
phu va giai hap phu dang nhiét nito va duoc bidu
dién weén hinh 3. Ca hai dang nhiét hap phu
thudc loai 7V theo phin loai cua IUPAC va ¢6
dudng tré kiéu /7] tiéu bi€u cho vat litu mao
quan trung binh. Vai vat licu MCM-41, khi dp
suit tuong déi P/P, khoang 0.27 thi duong dang
nhi¢t cé diém udn dic trung cho ngung tu mao
quan bén trong mao quan trung binh déng nhat.
Trong khi do vat licu SBA-15 ¢6 diém uon & ap
suat trong do1 cao hon (khodng 0,65). Do vi tri
clia diém uén ¢6 lién quan dén kich thuée duong
kinh mao quan: dudng kinh mao quan cang 1én
thi diém bit ddu ngung tu mao quan tng vdi dp
sudl tuong doi P/, cang 16n, nhu vay két qua
nay cho thay dudng kinh mao quan cua SBA-15
1én hon dudmg kinh mao quan cta MCM-41,

bo day thong ké ¢ cla vit lieu MCM-41 va
SBA-15 dugc tinh tir phuong trinh sau:

[ 13,99 . (7]
0,034 —log —

]

P4 thi 7 clia hai vat liéu duge bidu dién trén
hinh 4. Tir 46 d6c 5 cita dudng thing tuyén tinh
nay, dién tich bé mat mao quan trung binh S,
dugc tinh theo cong thic sau:

Smex=8.15.4 7]

Ngudi ta da ching minh dugc ring: thé tich
nito hap phy 1a mot ham s6 cha ¢ va néu phén
tuyén tinh ciia cdc gid tri ban ddu cat truc tung &
gia tri duong thi trong vat liéu ¢6 su hién dién
ctia cdu tric vi mao quan, nguge lai néu doan
tuyén tinh nay di qua gbc toa do thi vat liéu
khoéng ¢é vi mao quan [7].

Beng 1. Tinh chil x6p cua vat lidu SBA-15 vi MCM-4]

M'S.u dlp{b A,(l' dp’ lu ' SB[{T* sz'.\r Smu r Vmcw me!
A A A A mig' | m’g' | mg' | em'g' | cm'g!

MCM-41 | 39.20 | 45,30 | 28,10 | 17,20 | 929,70 | 929.70 0,00 0,84 0.00

SBA-15 | 104,40 | 120,60 | 72,20 | 43,40 | 626,00 | 511,90 1-14,10 1,17 0,05
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K&l qua trinh bay do6 thi r clia SBA-15 va
MCM-41 trén hinh 4 cho thdy, phdn tuyén tinh
{do ngoai suy) do thi ¢ doi véi MCM-4} trong
2,5 <t < 6 gin nhu di qua gdc toa do wong khi
do6 phdn tuyén tinh do6i véi SBA-15 rong 2.5 <t
< 9 cat truc tung va ¢6 gid tri duong, ching to
SBA-15 tdn tai vi mao quan. Céc tinh chat x6p
clia vat licu SBA-15 va MCM-41 trinh bay ¢
bang 1. K¢t qua cho thdy: vat igu MCM-41 ¢6
dién tich bé mat 16n hon nhi¢u so vdi SBA-15.
Dién tich bé mat cia SBA-15 bao gém hai phin:
phan dién tich mao quan trung binh (5119
m’/g} vA phdn dién tich vi mao quan (f14,1
m?/g). Nguoc lai dién tich bé mat cia MCM-4]
chu yé&u la dién tich mao quan trung binh. Néi
ciach khic, tinh déng nhat vé kich thudc mao
quan cua MCM-41 cao hon. Tuy nhién, thanh
mao quan cua MCM-41 (17,2 A} tuong déi
mong chi bang khoang 2/5 tudng mao qudn
SBA-15 (43,4 A). Diéu dé ly gidi vi sao SBA-15
¢4 do bén nhiét cac hon MCM-41,

IV - KET LUAN

D@ nghién citu so sanh tinh chat xdp cua hai
loai vat liéu mao quan trung binh cé clng cau
iréc luc phuong 12 MCM-41 va SBA-15 ducc
16ng hop trong cling diéu kién lam gid va cling
thoi gian nung. Két qua cho thay:

Vat lieu SBA-15 (6n tai ludng mao quén,
ngudc lai vat lieu MCM-41 chi chi yéu & dang
mot loai mao quan trung binh. Diéu dé din dén
hé qua [a dién tich bé mit MCM-41 16n hon
SBA-15.

Vat ligu SBA-15 ¢6 bé day thanh mao quan
16n hon va ¢6 d¢ két tinh cao hon so véi vat licu
MCM-41.
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