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Abstract: The mesostructured cellular foams (MCFs) were synthesized using microemulsion templating, in which the
nonionic triblock copolymer surfactant Pluronic P123 was served as template and 1,3,5-trimethylbenzene (TMB) as
organic swelling agent. By controlling the mass ratio of TMB/P123, a series of MCFs with different pore size were
prepared, and then the structural and chemical properties of MCFs were characterized by TEM and nitrogen adsorption.
It was found that the pore size of MCFs increased when the mass ratio of TMB/P123 increased from 0.5 to 1.0, while
that of MCFs decreased when the mass ratio continuously increased to 1.5. The MCFs were used as adsorbent for the
adsorption of lysozyme. The maximum adsorption rate was obtained on MCFs-1.5 (mass ratio of TMB/P123 was 1.5),
meaning that the sample reached equilibrium within 1 h. The immobilization of lysozyme on MCFs-1.5 prevented the
leaching of enzyme effectively and the immobilized amount was up to 490 mg/g. Furthermore, FT-IR analysis revealed
that the lysozyme adsorbed on MCFs could be held without evident structure changes. This study suggested that en-
zyme loading efficiency was clearly dependent on the size matching between the enzyme molecules and carrier pores,
and the synthesized MCFs could be applied as excellent carriers for enzyme immobilization.
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i E: USiRBILRMERR O - RAWE - RE LM (Pluronic P123) K = H 2K (TMB) AR 71 S LI, K
LIRS, @it 1] TMB 5 P123 Bt & LA T — R RIS FLIEIE 737 7 (MCFs), #1 ] TEM.
N W o 8 T B b4 BEEEAT G540 S MR BE R AE . 24 TMB/P123 i ELi 0.5 #48 1.0 I, SORHOFLARIG K, 24HLgk
S 1.5 i, FLARARN: AR E R B, LN 1.5 B & R MCFs, HRPEFRR, 241 h
IEEPAET,  H GG B e fe AR [, e ivk, TR ERTIE S| 490 mg/g; BG4, FT-IR 43 H1 &3 MCFs W ff
XTI R B 25 A T R 5 . BT 45 SRR, MCFs & B (1) TMB/P123 J5i & LI 520 MCFs 145 #4) AT xf
BEER, B 1 B = 2E B LS, MCFs A S N R IR A4 R

SERIT: MCFs; WREN: ik R, Wi

BrhE R EFRARREIE4(51173120).
HEIES .

56 Copyright © 2013 Hanspub



ANFIFLAE MCFs [l 26 e FLT 75 1 Tl 4 I R #2

Tk

1. 5|

H 1992 4F Mobil A & & X ARIE T M41S R4 1L
MEHRI, ok R bR T A R ALEE, A7
FLEL K, TTEMALE, RIS KR E M
AR VESER B, BN I T8 AR ST B 7 4 R
B4 S aEske, — Rl 8 (A FLI AR BH(Mesostructured
Cellular Foams, MCFs)™ S| HAS 2k () 45 0y 51 2 1 AAT]
Mz oE. BR—M AR 3D MILEHRE KILE
A FLEARE, X S5 442 —Flolr &7 i i B3 IR A AL
WEEN, HERE LSt ¥ — 0 1 58 o = 4 AL
iH, fLZN 1.0~2.4 cm’/g, fLIEN 16~42 nm, & H A
LR KK FLA L. BT MCFs A5 K EAER
TALERL— I O, . R 1 e
B AR Rt RES, Rk, o SO B
TG S5 £ it ] 5 28 A

— MR, SRR L [E E B U i LR A A SN
GEE PR BE . SN B R T, P
DARER R, RS, e RE RS S I R
L, BEARGERGRREAAS, WA A 5 M 19 B AR 47 1) £
B o A AR K I e A5 Bl 5 R [ F R LA 25
B S itk . HFFERH, XA RFLAR I R % AT
TR B R v b3k el 10, H BT RL MCFs 3R i)
VAR IR T, JH O T HALAR K B
Ie] 7 P R PR S i R W SCHRIROE . IR, B TA
Pl (Lysozyme, LYZ)1) 53 RFH/M3.0 nm x 3.0
nm x 4.5 nm), HEMER, #0228 T E b
st Rk, ASCE LRI (1,3,5- = H
)G AR (Pluronic P123)HiE L, A A 7 ANEFL
12 MCFs, i Bl TEM A 20U - It B 45 5~ Bowt 3
HHT THIPRAE. FH4E pH = 9.6 1) Na,CO3-NaHCO;
SRR EEFL T MCFs LR A B 1 AR T
W B PERERI RSN, RAE T WML PR R, R AT
TR, FIFH AN 5 At T W B S v A R G 45 44
AL

2. KB
2.1 [RR SR

“WBILEMBA L - REWK - RA LA
(Pluronic P123, EO»0PO0EO»y, My, = 5800), ¥ i li(EC
321171 H%EE Sigma AF . IEREER Z.B5(Tetraeth-

Copyright © 2013 Hanspub

oxysilane, TEOS), 1,3,5-= F ZX(Trimethylbenzene, TMB)
B S TR A TR BRI s A A,
TR S AT = oK.

2.2. MCFs By%$1&

K LB BAR 1D O] 4 MCFs, B4 FE 40T
7E 40°C K, ¥ 2.0 g Pluronic P123 T 60 ml 2.3 M ]
RV fF P123 SEAEMRE, T Rl AEAL
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Figure 1. TEM images of MCFs-X: (a) MCFs-0.5; (b) MCFs-1.0; (c)

MCFs-1.5
1. MCFs-X # TEM K : (a) MCFs-0.5; (b) MCFs-1.0; ()
MCFs-1.5
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Figure 2. N, adsorption/desorption isotherms and pore size distri-
bution plots (inset) of MCFs-X: (a) MCFs-0.5; (b) MCFs-1.0; (c)
MCFs-1.5
[ 2. MCFs-X ) N, BB B - B Bt S im Bl e B HLFL 12 9 R Lk (PO B) -
(a) MCFs-0.5; (b) MCFs-1.0; (c) MCFs-1.5

MCFs-1.0, MCFs-1.5 B LRI 4514 605, 627, 612
m’/g. BE#E TMB & 2381, MCFs-X {JHE R
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Figure 3. Immobilized amounts of lysozyme on MCFs-X as a
function of time: (a) MCFs-0.5; (b) MCFs-1.0; (c) MCFs-1.5
B 3. MCFs-X LAERER M2 - BHE)XRE: () MCFs-0.5; (b)
MCFs-1.0; (c) MCFs-1.5
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Figure 4. FT-IR spectra of lysozyme before and after adsorption on
MCFs-1.5: (a) Lysozyme; (b) MCFs-1.5; (c) MCFs-1.5-LYZ
4. MCFs-1.5 IRMIAEBBRTSMASNE: (o) BEEE; (D)
MCFs-1.5; (c) MCFs-1.5-LYZ
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