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T TR s /K L, 1 B S5 T TR B VR n (DDA
: n(TTIP): n(Co’"): n(EtOH): n(H,0) =1: 3:
0.09: 52: 667, Hii ¥ 24 h, 78 90 C fhik 7d, i 1E 5
FR ARG, D ORI, 76 90 C T8,
TE 400 ChTbe 4 h, A5 AN R4S & = AL TiO, , #x
it Co/MTiO,.

2.0 g 42K TiO, ( Degussa P —25) Z i 7E 50
mlL G 04 i PR 6 1) K VSV, B 24 b 7
90 CF T )5, #£ 400 C R4 4 h, 15844k Co/
TiO, , #%ic A Co/TiO,.

1.1.2  Co/MCM -41 #4414 LISCHR[13] M3k
fitlh, FREX 1. 0 g SR A4V AR T 66 mL 8ok,
T 5.0 g B+ 75 e 2 = W 3L AL 8, 795 1 i o
J& A 20 mL IEfERR 2.8, S8 )5 A 30 mL EL L
L) 5 — 2 1 Co B T I BRI FE 2 h, 78
90 °C fhfk 7 d, i 385 /KPR, i TR 4%, 90
CTF TG, 78 550 C A5k 24 h, xic 2l Co/MCM
—41.

1.2 EAFIHNRTEERMEERERNALSE W
E X Quntachrome 2 7] ( ZEEH ) # NOVA2000 %Y
B AALAR S BT A, 0 B/ i R 2 22 o) % o
TR B T 285 X SR AT 4 (XRD) ik 7 H 4% D/
mAx — 3B B X G2 EASIAE S LA
4 CuKa, fIK A A7 55 (LAXRD ) 25428 : L% 30
kV, L3 20 mA, 255 0. 01°, £ 3 B 0. 5°/min,
FAREEL 0. 1° ~ 3. 1°; = M AT 5 (HAXRD ) 254
HLE 40 kV, LR 30 mA, 25 58 0. 02°, 5 4 2 B2
10°/min, 14435 Fl 10° ~90°.

FH SHI mADZE UV - 2401PC %148 4p ] I 435
FERE T WS RE i 7E 2 AN AT UL X A IR A, XoF A i v
£ oy N e R OV Y| 2 o WONE o T S 11153
KA 200 ~900 nm. ] AVATAR - 360 # FT —
IR X & i AT HLA 5% B I DR A T P 43 AT
1.3 EHEENEAERMN KK S mL 19X 5
FH 2R HI— € 2 (0. 05 ~ 1. 0 g) HAEALFR A 100 mL
SHBO AR JE A —E & (50 mL) [ ESTR k%
F, FH SR R 1 Y5 ) 353 K SR I /D H A 10
mL ] H,0, Y£R8 A 407 15 503k 2 T 75 /9 50
B IE]J , VA0 SN AR R st DAL TR, BT As A
TOKBRFREE T8 L U8, fieJ I A0ME A3 B ARk
FEASOREASE fit o 60 7 A 330 4 P s 50

2 HFR5E

2.1 fELFIMRE

2.1.1 Co/MCM -41 ¢4 k42  ARCH AT Co/
MCM -41 1Y N, S - fig i th 2 (BET) F1 X
SEATHE (XRD) AL ILE 1 F11E 2. BET {4y
VAL i TS FEARXS IR ) p/po 4 0. 15 ~0. 35 i Hil
PUA IR, JB A FLA R R A i s i 2
AR 1041 m*/g, FLIAFLHR 0. 73 em’ /g, FHFLAR
& 2.8 nm, RUIHIF Y Co/MCM - 41 A~ LA K}
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Fig. 1 Nitrogen adsorption/desorption isotherms on Co/
MCM -41
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JITAS 2 (1 A LA R TC 2 BL Y, R, A 5° ~ 90°
FIFEFEE T LA B, A &G 0 S AL A7 7 R 45
TR IR IEL B+ O 2805 B il 3 sl s 5 51) MCM
-41 WyRESE R .

[ 3 i Co/MCM - 41 By4L 46 1A, 3 100
em ™ b BRI IR B I % 1 600 em ! 2 A 1 I 3R
FEFRILIEAT ,400 cm ™" 2] 1 400 em ™' &b X 38 A 3% 06
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Fig.3 IR spectrum of Co/MCM -41
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53
Fig. 4 Nitrogen adsorption — desorption isotherm of meso-

porous 0. 09Co/MTiO,
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Fig.5 Low — angle XRD Pattern of M —0. 09Co/MTiO,
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Fig. 7 FT - IR spectra of M —0.09Co/MTiO,
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Tab. 1 Comparison of catalytic activities of TiO, for the oxidation of PCD to CBD

i R mRY LA/ XA (PCT) XA E (CBD)
: (m’ - g™") nm AL/ % PEPETE /%
Co/TiO, 116 16.9 8 98
Co/MTi0, 79.8 10.8 48.9 99.1

I 45 mL xR (PCT) 0,20 g fEALA], 10 mL 30% H, 0, ,50 mL. %, % W 353 K, KRl 10 h
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2.2.2

R BAEALF) AR B Z 4 TF a9 4 A AR rl A

SIS T 544 Co B9 Co/MCM - 41 } Co/ 2.

MTiO, iy f LA RMEAE AL 5]

TE 1o S S B

F2 AEMNFLELTIELIERENIEER
Tab. 2 Comparison of catalytic activities of different catalysts
AL T T X5 A (PCT) X#’%L‘KEPE%(CBD) X#%KWE&(CBC)
AL/ % PN % BRI/ %
Co/MTiO0,(0.2) 48.9 99.1 0.9
Co/MCM -41(0.2) 3.0 100 0.0
Co/MCM -41(1.0) 4.3 99.0 1.0
Co/MCM -41(0.1) 0.9 100 0.0
Co - Ni/MCM -41(0.2) 0.6 10.4 89.6
Co - B/MCM -41(0.2) 0.1 34.2 65.8
Co — Mn/MTi0, (0.2) 16.4 96.0 4.0
Mn/MCM -41(0.2) 41.0 32.2 67.8
Co,0,(0.2) 0.7 97.6 2.4
Co0,0,(0.02) 0.6 97.2 2.8

PSRN S R X S T RS ) 2 SR U 4 D 3

JZBE 4 +5 mL AHET A, 10 mL 30% H,0,,50 mL T , J2 B7 36 353 K, J2 Bif i 10 h

M 2 AT L AR E] SO 254 T, Co/MTIO, TEXS
AN AR I A IS, T/ fL Co/MCM - 41
AL 1% PE AR, /R Co/MCM - 41 Fil Co/MTIO,
HABZ T B, 3 Z I A A 0 P Y 22 5k
B, A FLAEABER LA FL MCM - 41 558 45 % 48 B 2K
AL AL

R SCBRL 17,18 ] 43l , 7EAh ik R BB A —
E IR ER 5 , RESR v HLAE AL PR RE , 18 4% 1
BB T — 7 1t 05 B 1 IS I Ak SO 9 235 Rk
& ,Co — Mn/MTIO, A S A x 58 F A 31 ) S 4
P G AL SRR PR AR D] R A B R i A LA
Mn/MCM - 41 £ B 24 H 5 B F (Co/MCM —
41 .Co — Ni/MCM - 41 Co - B/MCM -41) 5 5 &5
AR (H R M Ty T 22

MF22 iR ] LE H, Mn/MCM - 41 [, Co -
Mn/MTiO, $eA4k38 5, 10 H bR 7 9 %) S 4% F I 1) 32k
PEVEREAR.

HRAESCHRL 19 ], & WLy Co, O, , I HIFE 1%
PEAR SN 1A R, SR A5 SRR WG S 2R D Y
FeAk , R IIBA A S AR TG .

3. 4 i

MFEAELE AT LU FRATTIT 645 1 Co/MCM
- 41 MR AN LI FLARZ5 4, H Co B F LAY
Be Az 08 2 e B2 o O 5 1) MCM - 41 1943+
AR Hi ) Co/MTiO, Sy 4EHLERE™ & 1Y 141 L
MRE7E 673 K T K5 be 2 B is R s , 7 2 A
FLESH. LA TG MR T S5 R B : Co/MTIO, 7£
Xof G R 1) S Ak R 2R B A v A A AR TS . Co/
MCM - 41 F1 Co/MTiO, REHRIBI T 458+, Wi
HZ AR TG 0 25 57 2 B AL bk H A
FLAEERE A A0 S R i ik S

SE Mk
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Comparison of catalytic activities of different catalysts for the oxidation

of p — chlorotoluene to p — chlorobenzaldehyde

LI Wan-yi'’, LI Ying’, WANG Jia-qiang’, LIN Qiang'
(1. Faculty of Biology and Chemical Engineering, Kunming University of Science and Technology , Kunming 650224 , China;

2. Department of Applied Chemistry,Key Laboratory of Medicinal Chemistry for Natural Resource,

Ministry of Education, Yunnan University , Kunming 650091 , China;

3. Medical Plant Institute, Yunnan Academy of Agricultural Sciences,Kunming 650223, China)

Abstract ; Cobalt — doped MCM —41( Co/MCM -41) and mesoporous titania ( Co/MTiO, ) with a crystalline

framework synthesized by surfactant templating method. They were characterized by nitrogen adsorption, X — ray

diffraction and FT — IR spectroscopy. The results indicated that material has uniform hexagonal channels and tran-

sition metals were well dispersed. The catalytic activity oxidation was studied by p — chlorotoluene to p — chloro-

benzaldehyde.
Key words:Co/MCM -41 ;Co/MTiO0, ;selective oxidation;p — chlorotoluene ;p — chlorobenzaldehyde



