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TOM TAT

Vat liéu oxit silic cé kich thuéc mao quan trung binh tong hop tir dung dich thiy
tinh long dwoc nghién ciu thep cdc quy trinh si dung hqi logi chat hoat dong bé mat
khong ion va cation. Vat liéu tong hop dwoc co dién tich bé mat riéng lon, va duong kinh
mao quan trung binh khodng 37 A.

GIOI THIEU

Tir khi phat hién ra ho vat ligu M41S ndm 1992, trén thé gi6i da c6 rat nhidu
nghién ctu vé ho vt liéu xOp vdi cau trac 10 xop dong nhat va kich thudce 10 xop trung
binh (2-50 nm) dugc goi chung la vét li€éu mao quan trung binh (MQTB) [1,2,3,4].

Vat liéu MQTB duoc nhén dién trén phé XRD bﬁng mot pic trong vung nhiéu xa
yéu 20<10°, co dién tich bé mit 16n, dwong déng nhiét hdp phu va giai hap N, co hién
tuong tré, va dic biét 1a co cAu truc 16 xép déng nhét, kich thude 18 tir 2 -50nm duge théy
r0 trén anh TEM [1,4].

Pé tong hop vat liéu MQTB oxit silic can c6 2 ngudn nguyén liéu chinh 1a chét
hoat dong bé mit va tién chét silic. Cé nhiéu co ché vé sy tuong tac giita chat hoat dong
bé mit va tién chét silic dugc dua ra dé giai thich sy hinh thanh cu tric MQTB va dong
nhit cua vat litu nay. Cac co ché déu thong nhit chung mot quan diém 1a chinh cac
micel chit hoat dong bé mit 13 tic nhan tao cAu trac cho vat liéu.

Trong qua trinh nghién ciru ndy chung t6i nghién ctru sir dung ngudn nguyén liéu
ré tién thuy tinh 16ng dé thay thé cho nguon silic dat tién nhu silicon alkoxide (CH,_ OSi)
va kha nang tong hop vat licu tir nhitng chat hoat dong bé mat khac nhau..

THUC NGHIEM

1.Téng hop vat liéu MQTB sir dung chéat hoat dong bé mit khong ion (cic miu
MS1)

Trong phuong phép nay, chiing t6i ding chit hoat dong bé mit khong ion: BRIJ-
56 (C16H33(OCH2CH2)100H); GI9A6 (C9_1 1H19_23(OCH2CH2)6OH); thﬁy tinh léng
(27%S10,, 11%NaOH) va H,SO4 98%.

Ti 1& cia cac chat theo s mol nhu sau: SiO, : 0,15 CHPBM: 3 H,SO, : 137H,0.

Hon hop chét hoat dong bé mit va nude dugce khuéy déu & 40°C cho dén khi tao
thanh dung dich trong sudt. Thém thity tinh 1ong va tiép tuc khudy hdn hop tir 2-4 gid.
Sau d6 cho thém H,SO, 98% vao hdn hop trén va khudy déu khoang 10 gid. Pem hdn
hop di gia hoa trong bé didu nhiét & nhiét do 80°C trong khoang 24 gid. Loc rira san pham
dén moi trudong trung tinh, sau d6 siy va nung & 550°C dé loai hét chit hoat dong bé mit
va thu duge SiO> MQTB (cac mau MS1a, MS1b).

Pé giam bot thoi gian gia hoa, ching t6i da tong hgp miu MS1m theo quy trinh
trén, nhung thay doi diéu kién gia hoa: st dung microwave gia hoa trong khoang 30 phut.
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2.Téng hop vit litu MQTB sir dung chét hoat ddng bé mit cation (miu MS2)
Trong phuong phap nay, ching t6i dung chat hoat dong bé mit cation: CTABr

(Cetyl Trimethyl Ammonium Bromide C;¢H33(CH3);NBr) thuy tinh long (27%SiO,,
11%NaOH), NH4OH 25% va (NH4),HPO4

Ti 1& cta cac chit theo s6 mol nhu sau: SiO;: 0,12CTABr : 2,5NH4OH : 50H,0

Hoa tan CTABr vao trong nudc cit, cho thém dung dich NH,OH 25% vao, khuay
déu. Sau d6 cho tir tir dung dich thay tinh long vao hdn hop trén, ddng thoi khudy manh
dung dich. Tiép tuc cho thém (NH4):HPO4 vao dé diéu chinh pH dén khoang 10. Khudy
déu dung dich thu duoc trong 4 gid. Dé gia hoa hdn hop trong thoi glan tir 18 dén 40 gio.
Loc rua san pham dén méi truong trung tinh sau d6 sdy va nung & 550°C dé loai hét chit
hoat dong bé mit s& thu duoc SiO, MQTB (mau MS2).

3.X4c dinh cac dac trung cia vat lieu MQTB
Céc mau vit liéu sau khi tong hop s& duoc xac dinh bang cac phuong phap:
- Nhiéu xa XRD & goc 26<10°
- Po dién tich bé mit riéng BET
- Po duong ding nhiét hap phu va giai hap N,
- Xdc dinh duong kinh 16 x0p trung binh
- Chup anh kinh hién vi dién tir quét SEM

KET QUA
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Hinh 1. Phd XRD cua cidc mau MS1a, MS1b, MS1m, MS2
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Tir két qua nhidu xa XRD clia cac mau MS1a, MS1b, MS1m, MS2 cho thay tat ca
cac phdo XRD cua céac mﬁu oxit silic tong hop tir cac chat hoat dong bé mat khac nhau
déu co pic dac trung nam trong ving 20<10°. Diéu nay chimg t6 cac mau oxit tong hop
dugc déu c6 cdu trac mao quan trung binh. _Tuy nhién trong pho XRD cua mau MSla,
MSIm thi cac pic nay tu hon so véi cac mau khéac. D6 1a do chit hoat dong bé mat sur
dung trong hai mau nay la G9A6 (Co.11H19.23(OCH,CH,)sOH) — hdn hop cua mot $6 chat
hoat dong bé mat, vi the ciu trac mao quan & day khong dugc ddng nhat so v6i cac mau
khac. Pho XRD ciia mau MS2 c6 di 3 pic dic trung cta cau tric mao quan trung binh,
ddng thoi pic dau tién & 20 = 2,2° ¢6 cuong do cao hon cac mau khac.

So sanh phd XRD ctia mau MS1m v6i MS1la va MS1b, ta thdy hoan toan c6 thé sir
dung 10 vi séng dé tién hanh gia héa cac maiu nhim ting tdc do gia hoa, giam chi phi
ning luong. Tuy nhién khi xir Iy nhiét bang 16 vi séng thi phai dam bao cho hé khéng bi
pha v trang thai can bang, ¢ thé thyuc hién duoc didu nay néu co thiét bi vi song khdng
ché duoc nhiét do trong 10.

2.Dién tich bé mit riéng BET

Két qua do dién tich bé mat riéng cho thay cac vat liéu oxit silic tong hop duoc c6
di¢n tich bé mat riéng 16n. Dieéu nay dugc giai thich la do vat liéu nay c6 hai hé thong
mao quan: h§ mao quan trung binh c6 tinh dong nhat va hé vi mao quan trén cac thanh
Si0s.

Bang 1. Dién tich bé mat riéng ctia cdc mau

Ki hiéu mdu S (m’/e)
MSla 788,26
MS1b 891,24
MS1m 743,15

MS2 697,92

3.Puwong ding nhiét hiap phu va giai hip N,
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Hinh 2. Pudng déng nhiét hap phu va giai hdp N,
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Hinh 3. Puong phan bd kich thuéc mao quan ctia mau MS1b

Puong ding nhiét hip phu va giai ’hép N, cho thdy c6 “hién twong tré” do su
ngung tu mao quan. Tu duong cong phan bo duong kinh mao quan tinh dugc kinh 16 xop
khoang 37,19 A.

4.Anh SEM
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a. MSla b. MS1b

Hinh 4. Anh SEM cua cac mau oxit silic MS1a, MS1b
KET LUAN
-0 thé Téng hop vat liéu oxit silic mao quan trung binh bang cach sir dung cac
chat hoat dong bé mat khong ion va cation.
- Oxit silic mao quan trung binh tong hop duoc co dién tich ‘bé mat riéng 16n (700
-900m?/g), c6 dudng kinh mao quan trung binh khoang 37 A tir ngudn nguyén lidu sin co.
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SYNTHESIS OF SILICA MESOPOROUS MATERIAL FROM WATER GLASS
AS SILICA PRECURSOR
La Vu Thuy Linh, Bui Thu Ha
Ton Duc Thang University

ABSTRACT

Silica mesoporous materials was synthesised from water glass as silica precursor
in two processes using two kinds of surface active agents: neutral and cation. These
materials have large surface area and pore size about 37 A.
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