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1.3 AT 3RAE

FESL /N (20 = 1°—8°) XRD 7£ D-MAX 2200 VPC ( Rigaku, Japan) B4 554X _E % (Cu #1,
Ko, = 0. 15405 nm, B JE 40 kV, B 37 50 mA) 5 N, 0 Bff- B Bt 45 V8 28 75 ASAP-2020 ( Micromeritics ) 4 3 1%
BRHASL b AT 5 25 A0~ 1T WL 18 R R T UV-3150 ( Shimadzu ) B9 2248 AT UL 435600 BT, 49 Fl K TE L Ry
200—800 nm; TEM #£ JEM-2100( JEOL) %3 S v 4% A2 , in i da = ok 120 kV.
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SEHE AR 60 mm, 75 700 mm JERE I RIA. FRIR 1.3 o AL E T4 1.3 L& 10 mg- L™
p-CBA(pH = 4.5) R IK SO gt R4 DHX-SS-03C Y B4R A= 4% (M R I A A AL TREARA
PR F]D) A, SR AR, AR B A Z AL AR (07 T B0 # IS &8 ) #E A SR 4, LA B2 R
1.39 mg-L™"  SARMTFEE S 1.2 Lomin ™' B 5% 19 Na,S, O 7 IR B4 REE IELAl (SDC-6, T
B A A MR B 03 A BR A W) Pl B il B2 O 25 °C L AR e PESE I A5 5 IR ¥ — 3 Al
FHE B AEARTA RIS, M 5 FRT . A e 2 1 0. 45 wm 8B 8.

p-CBA AP B 1 S80BAH (43542 ( Shimadza , LC10A HPLC) $EAT 7341 , 58 AMEI % B9 < 0 236 nm,
@EHE SU CI8 £E(250 mm x 4.6 mm) , FEalAR I ERUK A9 L1 7:3 CGAEHE 1.0 mL-min~"). TOC
JH Shimadzu TOC 5000 F470%E.
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Fig.1 The low angle XRD pattern of MCM-41 samples with different Ce doping levels
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Table 1 Cell parameter, surface area, pore diameter and pore volume of MCM-41 and Ce-MCM-41

B fik4ii tL dio ag HFEH /(g™ FL#2/nm LB/ (em® g~ ")
MCM-41 — 3.80 4.39 954.67 3.66 0.87
Ce-MCM-41 80 3.81 4.40 920.61 3.70 0.85
Ce-MCM-41 60 3.84 4.43 852.46 3.83 0.81
Ce-MCM-41 40 4.03 4.65 743.20 4.12 0.76
Ce-MCM-41 20 4.18 4.83 497.50 4.94 0.61

a:ag = 2dyg/ 3
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53 F i AE 250—450 nm JLP-BA K, Ce-MCM-41 53 -0 7€ 272 nm AbAG — A~ KW g, H I 2 Gl
7% 5 DREST L 80 3 R R4l oA 20, MR SO0 1 5 P4 320 438 K, T CeO, 7F 272 nm A1 345 nm H L
AN R TR 46 R 2 TR T B8 B T DA e A rh L I A B R AR AR BE . H - p AR AR i
S0, LA DU A 25 RA A7 AE P LU 7S TR S5 46 776 O Sl it 22 B = A e . 0T LA, 272 nim b5 0 A9 2 DA TE Y
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Fig.2 TEM images of MCM-41 (a) and Fig.3 UV-Vis diffuse reflection spectra of MCM-41 and
Ce-MCM-41 (b) (Si/Ce=60) Ce-MCM-41
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Fig.4 Curves of p-CBA and TOC removal rate by different processes
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Table 2 The leaching of cerium by Ce/MCM-41/0, and Ce-MCM-41/0,

AL Ce W5/ (mg-L~1)
Ce/MCM-41 0.44
Ce-MCM-41 0.085
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Fig.5 The stability and activity of the Ce-MCM-41 in the ozonation of p-CBA
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Synthesis of cerium-doped MCM-41 for ozonation of p-chlorobenzoic acid

BING Jishuai ZENG Junyu LIAO Gaozu LI Xukai LAN Bingyan

ZHANG Qiuyun LI Laisheng”
(School of Chemistry & Environment, South China Normal University, Guangzhou, 510006, China)

ABSTRACT

Cerium-doped MCM-41 ( Ce-MCM-41) was prepared by a hydrothermal method and its catalytic activity

for ozonation of p-chlorobenzoic acid (p-CBA) in aqueous solution was studied. Ce-MCM-41 was characterized

by low angle X-ray powder diffraction ( XRD ), nitrogen adsorption-desorption ( BET ), ultraviolet-visible

diffuse reflection spectrum (UV-Vis DRS) and transmission electron microscopy ( TEM). The resulis showed

that the material retained a highly ordered mesopore structure of pure silica MCM-41 and had a high surface

area.

Cerium was incorporated into the framework of MCM-41, locating at tetrahedrally coordinated sites.

Ce-MCM-41 significantly improved the effect of ozone oxidation. After 60 min reaction time, TOC removal rate
was 63% with MCM-41, 86% with Ce-MCM-41 (Si/Ce =60), while only 52% with O, alone. Besides,
Ce-MCM-41 had much less cerium leaching (0.085 mg - L") compared with that of Ce/MCM- 41
(0.44 mg-L~"). After being used for three times, TOC removal rate decreased only by 5% , while p-CBA

remov

al rate kept nearly constant. Ce-MCM-41 is a promising catalyst for ozonation process.

Keywords: Ce-MCM-41, catalytic ozonation, p-chlorobenzoic acid.



