527 4% 5510 4 I =S Vol. 27 No. 10
2010 4£ 10 A CHINESE JOURNAL OF APPLIED CHEMISTRY Oct. 2010

Pt/Al, O, 1 Pt-Cu/Al O, &4, CCl, S i & |

KAEEY FWET SBL kHEF BRR4

(IH TR TR WM 213164 ;" BB AL TAPRAR )

B OE HIE T ALO,TZR PSR AL AN 6128 Pr-Cu R4 SR AR, FUAE T 3 A ) 8 D I 38 S e Ak
CCL LB NVERE R 2R o B2 Ji P (AL b SRR B CHCL, , XU J@ Pr-Cu AL 7R 7 Wy B i 10 77
1] 5 PR 438 S L EE AN TR T 5, AR 22 400 °C ) H if J5Us 74 32 20 CHCL , T 24 AL 7)1 22 800 “C ] H,if
JsE 4 2R CCLCCL, o i1 T CCL S RN S TR SN, A A 70 26 1T S5y 3 ek A A5 7 S B v A JiE Y €2
SEYIR G E R B TR AT TR G, BRI eI o DRI, S8 A YR DA R LAl A R 23 I
IR it i AL AR A RSE IR o [R)IFRRAIR T CHCL Ay, 425 T CCL, CCL, e

REE  PUALO,, P-Cu/AL Oy, TUSILER , S LR

FE 43255 0643. 3 SCHRPR IS . A CFE 5 :1000-0518(2010) 10-1156-05
DOI:10.3724/8P. J. 1095.2010. 90745

PO SRR ( CCL ) S 7 S 7 4 31— 98 = % FF 68 ( CFCL ) A — 90 %0 68 ( CF, CL, ) iy B
B R E M, 28 T A @IS B AL i, i B2 A BRI o i T Tl Ak e
WA T2 407 CCL,, BRLHG , Anfaf b sk 55 4k CCL, B8 B A 45 280 FR 68 26 77 A Ml T I F 1, 20 i
4870 4EAR, Weiss 2512 B JEBTSE T CCL AL S AL PU/AL O, 2 2853 85 T3 #u i A5 9 Ni-Y ik
#lo PU/AL O, fifL CCLAALRIEEALRAL A2 8% s Ni-Y fifk CCL AL S B B =M /S R %8 IR
N B RIPIRE . Choi %54 % 31 PL/MgO XAk CCl, ZARM 4L i CHCL, HAT AR LT 1k B . Zhang
S5 NH, CL Y A AR 52 0. 3% Pu/AL O PR A8 Ak 57 e 1 4 , 7T CHCL, 1Y e PR P4 185 &2
75% . Delannoy %'°" % B VL5 42 J& B AL 4 (WC W, C Mo, C) 1, WC FEMIH AR AR T, B I R
HO AL I e 1 Bkt B CHCL Bk o T W, C 1 Mo, C Ak CCL U= L DU 58 206 0 2
] Pk 5 2 TV RIFSE PY/C AL R X CCL AR BE S B S 0, S BB P £ 480 0 10 m , 056 M i 3 4R
CHCL ZEHE MK 90% . # I 45" K 0 P-Pd/C X4 TR A AL L P/ C AL 30 4 v 0 At AL 6 i 45
I CHCL e # 1 . 2R84 BIFSE T CCL AU SRR, 3R Co T HE PU/ZSM-5 BRI 1, 5
A Zn 1) Pv/ZSM-5 1T LIS CHCL [ e 4

A% T PY/AL O AL FIFN Pt-Cu/ AL O U4 IR AL R, %82 T 2 Rl AL RI7E H, v (19 18 J5UE
X HEAL I P e P R AL R E PE RS0 o IR S ) 3 5 CHCL, A 1 , o I i S AT 4
5 CCLCCLBEF M HYBEAE g S0 S I A ) T i 1 4 C.CL, CCL, AL 30 AR o

1SRy

1.1 {UE;FnikH

SRR T (38 E 2B A ) 5 CP3800 FY A AH € 1% /3 Hr A (32 [ Varian) , BAI4EHE 0. 25 mm x
30 m, FID A0, A3 60 °C A % HEAE == IR 43 51 R 150 i1 180 C LU (N,R) 77 0. 4 MPa, JEFf
1250 pL;iE e AL O, (SRR le A Tk ) s HyPtCl #l Cu(NO, ), (43#74k, FifEE 2528 w]) 5 Ak
(orbral, B2 E R FKFNARAF) ; Hy f N, (K8 KA TAHRAFRSIKES AR, 4 =
99.999% ) .

2009-11-12 gk ,2010-05-10 &1
F XK B AR FIE4: (20976076 ) \HUE B 2% 1] A BRI A sh 554 %% Bt H
TEIHEE R 2=, 5B #0875 E-mail : mingshili@ em. jpu. edu. cn; BF5E 5 [ 4L T-2:



510 3 I AR S22 . Pu/AL O, Fl Pi-Cu/AL O, 4k CCL, S AL SR 1157

1.2 fE4FHE

TTE AL Oy 2 R FE G 0. 84 ~0.42 wm FORL (HL R AR 2213 m?/g) , BR YL . T4 Fks b J5 12 i 7
H, PtCl %5 W 24 h, 5235 7E H,PClL A Cu(NOy ), IR G (Pt 5 Cu JEFLb 1:1) Hr 24 h, FRig H 80
110 °C T2 F1 550 CREBE, 43 H1#H145 0. 5% P/ AL O, Fil Pt-Cu/ AL O f#E AL FI R4
1.3 EEFEETFNAE

PREARTR A0 1 RE DN A 5 Fe [ R R B by g AT # 0.3 g bR 2 ASME R 6 mm Y £ 5048
( )R AG es [E E fA7)) v, H A0 N a6 p Bt gt s 45, CCL |y HL 803047 Ao n(H,) /n(CCL,)

2 RANX g p=4- %(iﬁ* LA B AL C 43500 6. 8793 (1212, 021 F1226. 41) 57, S IR d 2

LIRS A 2 O RELALE Hy AU LS °C/min T 25 800 Coi# 400 C L3 h 5L
A S5 N, U W BRI IR, L0 COL T Uz
PR AL TR AT

2 ZRSHHE

2.1 EEFEEREXENL CCLEML RN

1 2y P/ AL O, LT 535311 25 400 °C (1] 14) #1800 °C (&1 1B) H,id J5ixd CCL, AR U S 0 7 P 11
VeREPERE S LI ] A A e o AN 1 AT U 1,400 °CHL i st fb 7], CCL e (b2 iR B Y 80% 2
9 h J5 KN 18% ,CH, By d1 38% T &% 26% , 1 CHCL, 1 ¥ #% 1k th 58% F7+% 70% ,{H CCl,
CCL A EFEME A K, 800 C H, B S AEAL T, X CCL, i fE Ak AL I SR AL AL R B 46 1 97% %9 h
JG 1) 96% ,CH, e FEPEN i1 31% T K 24% , CHCL, (i £ By 64% FT+H 72% , CCL, CCL, i e
BRI 5% TN 4% o

100 100
A B -— a
a

S sor S 80r

2 2 N .

E 2 — ‘

8 60F c 8 60

3 3

E E

.E 40F 4 E 40+

w 1zl

5 5

> > o '

& 20t & 20t —d
b ——— ¥ v v v b

0 2 4 6 3 10 0 2 4 6 8 10

Time on stream/h Time on stream/h

B 1 Pt/AL OB JFREEAE 400 °C (A) 1800 °C (B) stk CCL, AL 52
Fig. 1 Effects of reduction temperature of Pt/AlL O, at 400 °C (A) and 800 °C (B) ,
respectively, on hydrodechlorination of CCl,
Reaction conditions ;130 °C, GHSV =2500 h ™', n(H,):n(CCl,) =7:1,
a. conversion to CCl,/400 °C ; a'. conversion to CCl,/800 °C ; b. selectivity to CH,/400 °C ; b’. selectivity to CH,/800 C ;
c. selectivity to CHCl, /400 °C ; ¢'. selectivity to CHCL, /800 °C ; d. selectivity to CClL, CCl,/400 °C ; d’. selectivity to CCl, CCL,/800 °C
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Fig.2 Effects of reduction temperature of Pt-Cu/AlL,O;, n(Pt):n(Cu) =1:1,
at 400 °C (A) and 800 °C (B), respectively, on hydrodechlorination of CCl,
Reaction conditions ;130 °C, GHSV =2500 h~!, n(H,):n(CCl,) =7:1,
a. conversion to CCL,/400 °C ; @’ conversion to CCL,/800 C ; b. selectivity to CH,/400 °C ; b'. selectivity to CH,/800 °C ;
. selectivity to CHCl, /400 °C ; ¢’. selectivity to CHCly/800 °C 5 d. selectivity to CCl,CCl,/400 °C ; d. selectivity to CCL,CCL, /800 C
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Hydrodechlorination of CCl, over Pt/Al, O,
and Pt-Cu/AlL O, Catalysts

ZHANG Dong-Bao”", LI Ming-Shi"* , LU Mo-Hong", ZHU Jian-Jun*, SHAN Yu-Hua"
(“Department of Chemical Engineering , Jiangsu Polytechnic University ,Changzhou 213164 ;
*Nantong Haidi Chemicals Co., LTD.,Haimen )

Abstract Hydrodechlorination of CCl, over Pt/Al,O; and Pt-Cu/Al, O, bimetallic catalysts was studied. The
influence of reduction temperature of the catalysts on catalytic performance was investigated. CHCI; was the
main product over Pt/Al, O,, but products varied with reduction temperature over Pt-Cu/Al, O,. The main
product was CHCI; over Pt-Cu/Al, O, reduced at 400 °C, while the main product was CCl, CCl, over the
catalyst reduced at 800 °C. Hydrodechlorination of CCl, is a strongly exothermic reaction, which leads to local
overheating on the surface of catalysts. C2 products may carbonize on overheated sites and cover the active
sites, which resulted in deactivation of the catalysts. The stability of catalysts can be improved by adding
CH,OH as solvent, which entrapped reaction heat. In addition, the selectivity towards CCl, CCl, was also
increased by adding CH,OH.

Keywords Pit/Al,O,,Pt-Cu/Al,O,,carbon tetrachloride ,hydrodechlorination



