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High Specific Surface Area Porous Iron-Doped Silica: Preparation and
Catalytic Performance for Phenol Decomposition
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(State Key Laboratory of Multiphase Complex Systems, Institute of Process Engineering,
Chinese Academy of Sciences, Beijing 100190)

Abstract: Iron-doped porous silica was prepared using poly ethylene glycol (PEG) as the template and tetraethyl-
orthosilicate (TEOS) as silicon precursor. In the novel routine, iron doping and porous material fabrication could
be finished in one step. The influence of doping amount of iron on the samples was studied. The low temperature
nitrogen adsorption-desorption, SEM, FTIR and XRD methods were employed to analyze the surface area, pore
structure and surface groups of the as-made samples. The BET surface area and pore volume of the best sample is
higher than 700 m*-g™ and 1 mL -g™', respectively. The catalytic performance of the samples upon phenol-
decomposition by H,0, in solution was investigated. The results show that the as-made sample could catalyze the
phenol-decomposition reaction by H,O, in wide pH range (3~8). The reason might lay in the fact that iron species

is stabilized in the framework of porous silica, thus preventing them from hydrolyzing under high pH values.
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Table 1 BET surface area, average pore size and pore volume of the as-made porous silica samples

under various iron loadings

Sample BET specific surface area / (m?-g”) Average pore size / nm Cumulative pore volume / (mL-g")*
Si/Fe-20 846 5.38 1.14

Si/Fe-15 780 5.64 1.10

Si/Fe-10 752 5.40 1.02

Si/Fe-5 735 5.60 1.03
Si/Fe-2.5 430 491 0.53

*Pore volume between 1.5~150 nm
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(b) Pore size distribution curves of porous silica samples doped with iron
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Fig.2 N, adsorption-desorption isotherm at 77 K and pore size distribution curve of the samples
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Fig.6  Proposed preparation mechanism of iron-doped porous silica
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B, HEARFLE 7 Ul S AT SR R e T 45 v i fE A T
PEFE 2 h N 2R B 9 R e 1 TSR KT 929% , il i1
HAp BT RILTBA AR H R R IEH %
1, HATREM R A — 58—  PoT R e fE 2 AL
TAAARRERFLIE P BE | sl R A 2L AL RE
RLF 2 rp K B RS T BRI TR TR
B ORI A L R A e e R S X R
B | TA) 2R g DA K OR TR A v ) = ) T S B
AT R T R B AR g 5 TR
(TR AE) , oh 1 3 SE B A ™= W TR 3 A P, e LA 444
AR TR BURL H Y 2k o0 2 PR 3 1 TR I A AR AT
DL 22 Al R OF R A A v

3 & it

K R IS B A, 45 2% 0 7 1 AT DAL il 4 1 L2
KT 700 m?-g!, FLART 1 mL-g! WBAER
Z AL A ACRE M BE o ng /ng, FERTEA 5/1, BEROT
R B 2w ] HER B0, %77 W A T F
T = GRS TR BRRE R, A 3Bk T 4
B UK ER T 774 Fe(OH), ULTE, AT L
1 2 L E Ak R B TR BRI [R) B 58 BBk T R 48
Z WP FE K BT 25 B AR LA Ak i FLIE S5 4, Bk
JCR B e Z AL A AL RE ORI, PP T 48
k) Z2 AL A A RE M RMIE 1L 1,0, R38R 85 19 fig
73, ATENZ M ORHE B A A R AT DL A
H,LO, X R 1y (1 B e, 92 T 9106 pH A | S0 it B il
BRITFE B % 0 BRI B2 e, AT Z AR AL 7 T
VITE pH H 535 8 IS N RFEMEHT, Ho I & 4k
IV AT IR = W T W A BT D N S b
K& pH (K = i & AEDUTE
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