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Biomimetic Synthesis of Hierachical Silica Membrane
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Abstracts Biomimetic synthesis of silica membrane was realized using tetraethylorthosilicate as the silicon
source and macromolecule assemblies of cetyltrimethylammonium bromide as the organic template. Influencing
factors of the biomimetic synthesis of the membrane were investigated. The operation conditions were optimized
for producing a hierachical silica membrane. The pore size of the membrane on the topside and bottom side was
determined to be 1.9 nm and 25 nm, respetively, by using special techniques such as SEM and N; adsorption
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2.1 HEMEWEE

21,1 pH{E EREAFE HESHEMAERKE
BIfa 3. % 1 9% T 715 & CTAB/TEOS &C bt i
CTAB HEEM AR T HEE | h it 5 UESIR AR
pH &I E R AR . LR, TR R
H(pH=0)THHAETE; B2 CTABREHER
(0.037 mol- L™1)B} ROV EE T A B RER.

F1 pHENENESHER
Table 1 Influences of pH values on membranes configuration

n{CTAB): c{ CTAB)/

R(TEOS) nlH,0!  {mol-L- %) pH i ERMNES
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0.04:0.035: 120 0.019 1 S R ¢ a0

0 MW e BER
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LLE S & §
0.5 B, mE T
0 BxE BEF AHER
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2.1.2 CTAB#w¥#%A #HHEY pHERET,
A IE CTAB W&ok BEet, R vk () he, B 2 #8 hd 4L,
ALUREEHIANRERELR . R2AFETER
& CTAB/TEOS BCUEEF pH=0 BIATHR F, JLERE
CTAB 18 3 FF B Fir % g %) Jgt BB TR A A BB 3 40
rEE, ECHEEBEARMN ML BEREMNIEK,
WK AR, CTAB IR EZ#T M K Hl, X
i CTABH kB EK, E3 - BRIt EIE
FA] LS . {ELR X4 CTAB 4 05 # BE B (R BT, 7B Aimy
REMREE, B, ATl LI (R 35 BT CTAB # 5K
B 0.027 mol' L™, 3¢ H pH=0.
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Table 2 Influences of initial concentrations of CTAB on membranes configuration

n{CTAB) = n{ TEXS }: n{ 1, Q) cf CTAB)/({mol-L™1) pH & RS
0.004:0,0035:200 ! 1x107? 0 B B34 h BN
0. 008:0.007: 200 121070 0 LB (3 h BHME)
0.04:0.035: 120 0.01% ] Exw REEEH (70 mn FEEE)
0.08:0.07:120 Q 037 0 s % B (45 min 5 HREREE)
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nlCTAB): n(TEOS) =8:7=1.14.

F 3 CTAB/TEOS &L tb3d o Ak 75 4 1R
Table 3 Influences of CTAB/TEQS raho on membrane configuration

pibEc n(CTAR}. n(TEDS) 4 REATE E
¢{CTAR) = 0.037 mol-L"! 114 Bx BEy FENYD
pH=0 0.910 WETHHER QSRR . B8N0 RE 5 HE
45 min 5 LBLE 0.230 EETHFHEARFACKRIE, RERAERFHY
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CTAB & BEi5 30 0.03 mol L~ 'If ,BEGEAE | h FYeiiHE .
*F CTAB ¥ HEN 0.03 mol-L-!,pH=0 BB KL E S
&,k CTAB UK TEBRPREHE
BB ERK R, F2HNHF, K TEM B0l | A
T

1 P CTAB AT REEEN TEM H
Fig.1 TEM image for sssembling forms of
macromolecule CTAB

2 {HESBEY SEME
a— R b— Y JE R
Fig.2 SEM images for biomimetic synthesized membrane
a—the crass sections of the membrane ;s b—the downside of the membeane
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Fig.3 Pore size distribution of the sinlered silica membranes
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PDAARRE=ZFERAE AT THRRELE
NER, GEERTAAWBE T/ HS0, TN

BEMEHESREREMRTILILESHH 1.9 m
25, B HEEEE N 313.5ml g LXREH
W REHR S RBEIERHAERN: 2 (CTAB) 1 2 (TEOS) =
1.14,CTAB #J Wi E ¢ (CTAB) =0.037 mol- L', pH
=0.

References

1 Mao, C.—B.; L, H. - D.: Cuai, F. - Z. Progress in Chemistry,
1998, 10, 246 (in Chinese) .

2 Yang, H.; Kuperman, A.: Coombs, I¥.; Afars, 5. M.; Ouin, G.
A Natere, 1996, 379, 703,

3 Aksay, A.: Trau, M.; Manne, 5.; Honma, 1. Sctence. 1996,
273, §92.

4  Yang, H.; Coombs, N.; Sckdlov. 1.5 Oan, G. A. Nature, 1996,
81, 589.

5  Kresge, C. T.; Leonowics, M. E.; Rawh, W. J.; Yaruli, J. C.;
Beck, J. S. Nowmre, 1992, 395, 710,

[ Tanes, P. T.; Pimavaia, T. J. Science. 1996, 27F, 12467

7 Adamson, A. W. Physical Chemastry of Sisfaces , John Wiley & Sons,
New York, 1990, Chapter X [V .

8  Ying, J. Y.; Mehnert, C. P.; Wong, M. 5. Angew Chem., Im.
£d4., 1998, 38, 56.

% Manne, 8; Ozin, G. A, Aowre, 1996, 352,313,

10 Sun, J. -H.; Zhang.Y.: Fan, W. - H.; Wu, D.; Sun, Y. - H.
Progress in Chemistry , 1999, 77,80 (in Chinese).

(Ed. XIE Hui- Qm)
({ DONG Hua - Zhen}



http://www.cqvip.com

