Aok F R F 4R 2010, 27(3): 437 - 444
Journal of Zhejiang Forestry College

ZHEFRILEN LSRN E SR
¥ OB, EER, AmK, mEA

(L ERBT R (2507 TRYEE, 1 200237, 2. Wi peipe BloERe, WiTl 162 3113005 3. K%
WK o, IR M 225002 )
WE. AIL_AE A B TRt E A, EEMADRAMLTFELER, AIELR LB (TEOS) A AR | AR E 4
Koo K4t A = W Rk (CTAB, n= 12, 14, 16, 18)F= M1k A 4 F i 7 1 AR iy A& H 2B 40 (YCS) 4 i A AR A |
FEART A Z hAFEROAFNIL B8R, PEEMILALRERML, =S XF ML A L A& X
LA A mAR, BARAILEZ M A AL EE, SEANEKN C A LW MmEFADERN YCS RA, /7
B LEA9nm AL, BAARRABRGRILANILZR AR, Ao B ZRBETHRREEA, B8 E24 22
KEW, A F, XL, MLZRAMHE,; AR
RESES. TQ450.4; S482 XERARAERS . A MEHES . 1000-5692(2010)03-0437-08

Biomimetic synthesis of mesoporous silica support with a

three-dimensional large-pore ordered structure
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Abstract: Mesoporous silica was used as a support to immobilize enzyme (laccase) that were important in

chlorphenol degeneration research. To biomimetically synthesize the mesoporous silica with an ordered
three-dimensional ~ (3D), hexagonal structure, cationic surfactants, alkyltrimethylammonium bromides
(C,TAB, n =12, 14, 16, and 18) with different chain lengths and an amphoteric biological surfactant,
Sodium N-dodecyl glycine (YCS), were used as mixed templates in a mixture of H,SO, as the acid source and
tetraethyl orthosilicate (TEOS) as the silica source. The biomimetic synthesizing was successful. Compared
with traditional mesoporous silica support, the 3D hexagonal mesoporous silica had a larger pore diameter
(5 -10 nm) and surface area. The adjacent pore channel occurred pore link. Using C;sTAB or CxTAB a-
long with YCS as mixed templates, mesoporous silica with a pore diameter of about 9 nm was obtained.
Mesoporous silica with different morphologies and large pore diameter also provided excellent support for im-
mobilizing laccase. [Ch, 8 fig. 2 tab. 22 ref.]
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Figure 1 Thermogravimetric and differential thermal analysis of mixed Figure 2 XRD patterns of mesoporous silica formed
system (C,¢T'AB + YCS) with different synthesis systems

MIE 2a HIATT LB R, X FRAGERM S, Fraesedh (EBre il e RO 15 R AF 1A 7, Mioke
JEAT USRS, BT EWEZANAAATE 2 RS ATEIE, HABRG S FE M A e B s, 1t
BT dio 108 0.15, I 2b FRERATAT AR S, X THR—RRMS , &80 PBEE S 19 XRD ek A4 T
R vitl, HmfkAd TR, BB b s A 7R R, R, e —E B R A0 FLAR I e
MG T84T diw 4 0.66, 2l ARG RIS MR A3 20 - Wi 4 45, Itk @RS 1 R 611579
Joobe Je A BT s TR — R, BRI R R B (YCS) B AL & T I A R L . 34k, LA
Bl 25w LR B, IR G R R G Y 2 Bbe 5 0 XRD W ¥ 1 Ty Bl BT o R A0k R 15 1)
Hhe AR ER TR — KR, YCS TR &2 T L mfE i . itk RS R A T2

A HE Y _..,./\_,.\i‘% et
><5 NN <
e X5 N X5 d
X
d "JL teryan X5 c
——— X5

[¢]

‘\JL o s . g o X5 b
\"L e, X5 a ~—,. X5 a
| 1 I 1 | 1 | | L | 1 ! ! 1 1 |
1 2 3 4 5 6 7 8 | 2 3 4 5 6 7 8
20/(° ) 20/(° )

a.R=5.5 b.R=6:4; ¢.R=7:3; d.R=8:2; e.R=9:.1
A3 ARE RALEM T AR XRD A

Figure 3 XRD patterns of mesoporous silica formed with different R
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Table 2 Porous properties of samples with different chain length of cationic surfactants
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silica synthesized by different chain length of cationic
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Figure 7 SEM of calcined samples prepared using mixed surfactants with different cationic carbon chain lengths

2T R R ) HE RS BT B T T RN i B e B A FL AR g (AT EAR e, (H
A EEENESCMIEFEMN . g=V/i(al), X, V &R0 R G K EE I A7 F46% 8] /9 r 47 19
B (A L) AR, ao 207 T /K- R 3R 18T 1 A3 350 K S B BE A A T AR, 1 R i K il S 4
B B g (AU A LA SR L, M g < 13 B, KRR MERE R ; X 1/3<g<12, KFRIE
BRI AT s 4 12<<g<1, RFRWIEREA ZARBEA, A4 STk a] 710, X 1305 b ol A 20 9 BH B3
TR ER C,TAB, CuTAB, CTAB, CTABIMiF , W& HEKEERK I, o EM, 5—J7
M, TEIRGIURFR S, o T PP R I 1 7R 0 B vl A R i IE L, SRR G IR RTERR Y H 2H 41
SRR, T A L L A 2 S v S R 0 HE S Y BH S 2 T R B KA A e AR R HE R,
Z (B RS (B B3 fn,  FH R S T T 1 R ) K B O A A — e BRI A I, B AR P R SR T R
B K BER BRI, B Co RGN E C R, B i A 3G 0 25 WK 25 0T 7 19 88 7K % 19 46 it
AL G, SRR VB AE R, 15 o HWAE K, oAb, MR EACE M- (HLB), FHE &
T PR B K R, R B 4 G R B, R TR UK B BRI AR O R, 7E =3 i [F]
YERTT, B 0T 50 o AR TE 30 1 W6 BROE T2 3 5% A8, fe e 28 iU R 50
2.5 EHTEE (TEM, transmission electron microscopy) 4 #7

8 s AN R K P 25 v R MG 0 5 YCS IR A5 J5 Wl A9 FE b2 5 19 TEM &, AL 8 AT LU i,
TCVe Al A Fh SR A BH B RIS PR R, A4S 00 7 3 Sy =S T M A . =GRS T ARG K R T T
Ji AHAZS J7 AR A A o A R R TR A R R aT DA 81 1A R R e A 5 kg 1 = 4E 75 7 7= . AR



527 &5 3 W wOEL S Y RALAE A AL A AR AR 0 A A 443

C,YS BA A FLIE J7 0] 09 57 77 A0 A 7S 5 A TR 5 A0 (] 8a) 5 FEdh CuYS B P63/mme-1a3b AL A 25
¥ (E 8b); il CiYS WIEA P63/mme-Im3m (935 254 (B 8c); ke CYS HAF P63/mme-Fm3m
(Rt A 2 (& 8d) 1S LI I AR i CheY'S FI CgYS (AL RIEE 439 K 4.53 F1 5.24 nm, 5 /M
BE X T (SAXS, small angle X-ray scattering) i £XHE 1155 BT 15 19 o = 4.85 nm Fl @y = 5.28 nm 2
AR—F,

a. C.TAB+YCS: b, C,TAB-YCS; ¢. C,TAB+YCS: d. C, ,TAB+YCS
0 1 ) 0 AL S8 R A
B8 FRREKMETRDEMEANHFHERSG TEM B

Figure 8 TEM of calcined samples prepared using mixed surfactants with different cationic carbon chain lengths
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