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Degradation of m-Cresol with Fe-MCM-41 in Catalytic Ozonation
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Abstract: Fe-MCM-41 was first used for the treatment of m-cresol in catalytic ozonation. The effect of the percentage of Fe dopping
mass, catalyst dosage and the natural concentration of substrate on m-cresol conversion and TOC removal were studied. The structural
property of Fe-MCM-41 was characterized by X-ray diffraction, temperature-programmed reduction, Méssbauer spectra and BET of
catalysts. The results showed that Fe dopping mass had a great effect on the catalytic activity of Fe-MCM-41 in catalytic ozonation and
the optimal percentage of dopping mass was 4.4% (wt). The results showed that with Fe dopping mass increase, the degree of
crystallinity became weaker, the crystal surface distance reduced, as well as the specific surface area, pore volume and aperture. y-
Fe, O, was the only form staying on the surface of MCM-41, and the catalyst had good ferromagnetism and stability. Ozonation played
a role of both direct oxidation and indirect oxidation in the reaction, approximately the same ratio. Under the experimental condition of
the natural pH of model wastewater,using 4. 4% (wt) Fe-MCM-41 as catalyst, natural concentration of m-cresol 500 mg+L ™", catalyst
dosage 0. 1 g-L.™" and reaction time 30 min, m-cresol conversion and TOC removal were 100% and 26. 8% ,respectively.

Key words : Fe-MCM-41; m-cresol; ozone; catalytic ozonation; heterogeneous catalysis

[F] Yy AL TR K i 25 36 W), AT o
SURR G P PEAN AR TP B SE [ EPA B A BREE L 5
PEdG e A o R TR S TS e 2
— EUR A% G IR 7K Ak PR R T 1k ok H g AT A %
ﬁyq:;[l ~3] )

PR 20 AFRAWRSGE , Honl 2L
Rl R I, R L RSB R 7 i
PSR SRS A — I AT v AR A A B 0 2 (5 MR £
AR R RS O i K A BLTS Y A7 AR L
TG SIRZAVLE YIS RLE AR AAE
2 IR ERY S iR A AR AR T L
ARG EIRBR, AR R A AL R A A A AR
FRAEAL RS BRI R At TR

BT AR ) SO AR A Y k0 Y A ) 8, #E 7K Ak
PN A2 21 22 IR AR AR AE AL R A A A
XA ALY BRI S AR I, & 1) E LR T
SN DAY GREEEIRY[b]iE S S I A S ST ER S
Sy WK b o385 PRI 32 FH 3k R R 7Kk Ak 2
SR A SRR AR I K A ST A
FARZ W AL R AL AL R A LU 4
Fir. SR EMY " | SEGEESE/ S RA
(07 N 7/} RN ] 7/ A
i B 2014-08-12; 1EiTHHA: 2014-11-10
PEE A PhCH(1992 ~ ), & B AR5 2, EBEAFSE J7 1 b Ak
BAA AL T K , E-mail ; sunwenjing1 4@ mails. ucas. ac.

cn

* JAINEE R A, E-mail ; clsun@ dicp. ac. en



1346 AN 5%

Bt 2% 36 #&

MCM-41 EATA 775 7 fL I8 45 F Fss & i L3
TR, 76 MCM-41 h 5] ALl 5 4 @ v 4 & A AL T
L 1S FAL N 1B S o N o € I 28 7 A
HIRAE A FR/NH 0.2 nm, 8 RS> F R/ R 1.2
nm, )\ BET FAEE4E 7T 41 Fe-MCM-41 L4} 3 nm
LA, T DL SRR AR A R AU AU A b sy B 1T LR A
FEAEALFFLIE P, T DL A e p AR 2 imd , [R A
SN it B A TR R Rl MCM-41 1B L
BT KK RRAR AR . 3338 48 Ak ih TA7
FEAR A 38 B PRV AR SRS N R, R AR SR ik
T AR R R S K gl iz T AR
WFFEE YOV Fe-MCM- 41 {1k 5 58 4 Ak 18] H ) %
K. TRl e Ak R M S 0 R B R A R R, T
T o S BG4 50 A TSR P, RIS Pl K 1 7
BRI, I AR A i 5 L.

ARWFFENT T Hi 96 Fe-MCM-41 TEAEAL R A E 1k
[ 5 P2 7K v g o LA i

1 RS

1.1 bRl as
1.1.1 MCM-41 (%

FRIT. 889 5 g Na,SiO, -9H,0( AR, ¥ 7 DUk
Hefb TABR A %E T 30 mL 222 F/KH,110°C
TR 6 h 53] A, #£2.024 8 ¢ CTAB(AR,
R AR IR 7)) M T 20 mL 2558 1K
H140°C MM FEAR VSV Y B, TR A &
A B S C e BUSTR G5 1 h.
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1k 48 h. WA RERGIUE | PR, 110°C T T4 12
h. BAS B B RE A 7 550°C 25 R TR RS 6 h, THE
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1.1.2 Fe-MCM-41 (il 4%

TE85 B(ULHF % CTAB JH 15 mL /K f#) A A
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A B, Hoft g7k [F] L A5 BB BN o (% )
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QPR3 h B fEaE N, RN AE IR 2 AN BET J7 fR i
15 BN BUA AL L .
1.3 fEAEFIIEH
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/v F)] HPLC-P1201 BY 55 08 AR 0 3 2517 73 #r, BT
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Fig. 1 Reaction device
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Fig. 2 XRD patterns of MCM-41 and Fe-MCM-41
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Fig. 3 H,-TPR profiles of MCM-41 and Fe-MCM-41
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Fig. 4 Ferromagnetic of 8.2% Fe-MCM-41
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Table 1 ~ Mossbauer parameters of catalysts before and after the reaction
IV Fe(Il) 0.32 1.03 0. 68 100. 0
JFabAE) Fe(Tl) 0.31 0.81 0.63 100.0




1348 AN 5%

36 &

s g —rean
94 | o (100.0%)

95 L b ——Fe (1)
(100.0%)

94 + ) . ) . . . . . .
-10 -8 -6 -4 -2 0 2 4 6 8 10
fif/mm-s™!

B 5 =ZETHRLANBIERE

Fig. 5 Mossbauer spectra of catalysts at room temperature

2.1.4 BET
M2 2 AT LUE B BB 4 i o B 5
AL IR R TR | L, PRSI
BRFE#RY, Lan %52 7E Fe-MCM-41 fiE1k &4 A1k
p-CBA BIBIFFE h -t & 3L 13X Fp L. R B T MCM-
41 B R AR FLAR 09 AT I .
*&2 MCM-41 1 Fe-MCM-41 #J BET
Table 2 BET of MCM-41 and Fe-MCM-41

" B ipial L& LA
HEfL] /m;!f-g'l /cmS)'ﬁg_l :Fi/iiI;A
MCM-41 623.32 0.73 3.32
1.8% Fe-MCM-41 571.99 0.70 3.32
4.4% Fe-MCM-41 543.24 0.72 3.03
8.2% Fe-MCM-41 350.55 0.49 2.77
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100 | (a) A EE{L AR
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REALF BT MR B 0. 1 g+ L' 5 BEBIPZK IS4G pH {E: 6;
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Fig. 6 Effects of Fe dopping mass on m-cresol

conversion and TOC removal
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B S-A7 , AELR B B 20 59 A=A, AH b a) R B £k
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H I 7 (b) AT LA H A FR) BT vk B X TOC 2%
B RSEMBC , EAb 79 O VA B Ao 2 ot A RS R
T TOC By ZBR, R AL B Sk T i 2 5 5 KR
VTSR DT A AT 1 1 Ak 300 1) L 3R TR, 5 B 40 /U
ik T AR/ A A IR T B 5 A A TR0 o o R 32 5 /)
PEAL TR PO S i 2D, A S B AR AL AR, | h S i 46
AR A AL R 0.1 g- L.
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Fig. 7 Effects of catalyst dosage on m-cresol

conversion and TOC removal
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Fig. 8 Effects of the mass concentration of m-cresol

on m-cresol conversion and TOC removal
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Fig. 10 Scheme illustrating the possible mechanism for ozonation

process in the presence of Me-support (metal oxide) catalyst
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