F226 A1
2008 42 H

G
JOURNAL OF MOLECULAR CATALYSIS(CHINA) Feb. 2008

i fb Vol. 22 ,No. 1

XEHS: 1001-3555(2008)01-0033-06

Pd/AL O, BULFIELEMNERZHELERBR MR

w3, FAE, 34, WRAT
(G b SHARBEMEALRE, WIKY fLr2Eb, 1 H# 610064)

B OE: ROPRAEHRBURBUES % T AL O, St &R Pd RIIMEALH], 20 517E Ny Al H,UT, BFFE T AIA Pd
T P HEAL R B AT AR 3 2 5 L0 (LDPE ) IR G W) M EAL PR, SCIRai SRR Pd T 1. 0% I,
Pd/ AL Oy EALTRIFE R T IG PRI, 78 H 50T I 20 00l ah o ke 35 B, SRk b ke fnaf e e & it
B, D AR TR 3 I A T N, U BT A Bl . XRD AR BL, Pd 7R 1. 0% I AL L,
Pd 75 AL Os A BAR R T A, KRG R 84 I T B AT A LDPE 324 AR i 1A ™ 4.

x
HESES: 0643.32 XEARIRAGD: A

AT 50 AFAe, RAAS B S O SRR 7 ) 45l 2
B T REATZ A R PERE, FEARO
A, Gi, BT EHRMA . EPFELES D
SRR E H AR IZ M, SAEk . R K
P B L A DU R FE R A, HESh A A 1935
SRk AR . (HE TR 5 e e 5
AR ) A, SEORLA) (RS L, Al TR
M s He. PR IBRHE ST [ (A% 574 (MSW) HL
Jr AR A 2 5 5 10% ~20% . PR
S N Ry € Nt L E SR AN S e S E R
HE, AP AR R R 2. SER IR —E &
P T AT PR B AR, AT DS AZORE it A
T IEORUE R SR SR AL I 3 D515 1 2 i 4
REMIVERTTR , IR 5 4 (LDPE) &A= BEHL L%
AR S —E MR N TR Y. Sl E
Hh g e T R ) AR S AR, WA
T i BB RSP il 7 — e Y R N, AN 45 21
[T NI RRR T SS1i R

AP BRI THE Al KRR, Tk 5
SEPUAL A E B RE IR GTUR, (H i T AR W A R R
A S RN, AR T BRI 38 7 2R
PR S5 T7 A A P A O RE R EEROR L (T
S A7 AN R IR AR B AR AW S SR S

W B H3: 2007-02-05; &[5 HHA: 2007-06-06.

T BRI HEICILRR ; IR EER O BT

PRI A, 3 PRI it TR ) .

UTAESK, A HFSE ST S R B R AR R
FEYI IR T, KR T A R AL T
JEORE. ORI, B W B AL T LU B R AL
PR, B E AR — AR A |
K. BEWIR . T INR TR AL . A SR B
28 || e RS ST T R R AL )
B ER . TR RS, e A,
] e ol i A R R R R R i A Dy i el
PRI, DL N 2 2 M. Sharypov 251 fi T
A4k B3 AV I AL, TE R, 25 TE 48 Fh T 5T
TAAARHIE AW (PE 1 PP) 7 H, SR P 3w, af
ZEURIAR IR ORI T 14% ~21% , HIEFIEF
SIS T NN T

PR ENE S B B R R, R
MR IR, bR IS bR R 2, W TE
W2, el i B bR LR M. R,
SRR 5 i B B R, S B R AR R
Eriw, WO R R g s
AL O 1 R A 0 R 5 4 o 15 e 0 B
AR, AT AR R B IR S B o FH 3 A 77 miiAs, Pd/
AL O, AL HI HAT BLAF RO NS E, BRT, &2
T ARE LR A AR

ESWE . EZFE MU TR (973)2007CB210203 5 8K A A2 4 (No. 20576084 ) | Zr i i m 24 | U148 o FH 2 At 2 4 0

PR B 4 e B i H
EEE T L, 2, 1975 4R4E, WEBRGEAE.
A R A, E-mail; gchem@ scu. edu. en, Fax: 028-85411105,



34 54 F M

F22 %

ARG 7 A R A T HE Pd/AL O,
PEAR TR Ay £ 0 5 55 2 o 8 e B 1o A A 7R e F
FENAR DLARA.

A CLAZ AR BATHFI LDPE )5k}, DAL O,
TR & i Pd i B — RAVMEILT], 7054 N,
H, SR T X AT S LDPE B4 WAL 2 1 e it
GREXEe

1 LIRERSY

1.1 RS &

N T E R FIR B ML B 7 5 < e 1 1 AL 3 O R AR
R, AR AE MG R Pd A EEY 0. 2% |
0.4% ,0.6% ,0.8% . 1.0% . 1.2% 343 #4711
B, R AR B B s T AN ) G R
Pd/ AL Os REIMEAH]. AL H 5 2B OFRE
—E I AR LL @R AR (R SR A R
Al IS T v ER IR A L ZL R (T, SRR

A 6 mL 2 B 77K e il S AL AR 3R Bt ;. @ FR K
—ERALEH 0.450 ~0.280 mmAL O F5U4L, ]
U E A BRI 51 24 hy QR IET, iR
DUFIAEALRIAE 80 CAKB Bt TR =IEH, 15
FIHUK AR s @R TR S A AL R B TR
fref, SR H A <, 500 “CRIE RIS 13 h
JafE IO B R R RER, Fris i e 2
e, B 2 IS ALY Pd/ AL Os AL 45 11
1.2 BREESEETE - RTRSEE(ICP-AES) 5347

KI5 A 8] 24 19 Pd/AL O5 2 51 A 1651
SrRRI 0.5 g, FH3EEG AT I A 5 A AR Z 05
BT ) E AP %, BEH AL SO mL i9EE, E
7 1CP — AES 7p#ir, ik 1 foR. 3R s
AP, PSRRI BUA B4 19 Pd SR A AL TR Y 17
BRRABAT, PR T 1.2% (1) Pd/ AL O 44k 7 1 S B
Tk (1.32% ) el R 2 oh, Hee J UM REALTR A 52
PR 8L T804 TSR BUR.

*® 1 TEKAHER Pd/ALO, R L7 ICP-AES 5347

Table 1 ICP-AES analysis of different Pd loading catalysts
Control percentage of Pd (% ) 0.2 0.4 0.6 0.8 1.0 1.2

Pd concentration/ICP/10°g/mL 1.99 4.24 6.07 8.54 10.95 13.56
Actual percentage of Pd (% ) 0.19 0.40 0.58 0.80 1.00 1.32
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Table 2 Comparison of products yield from co-pyrolysis of Pubescens and LDPE mixture in both different atmosphere

Loading of Pd (%) Atmosphere Liquid 0il phase Aqueous phase Residues Gases
0.2 N, 46.2 33.8 8.2 8.0 45.8
H, 47.3 36.8 7.6 8.5 4.2

0.4 N, 50.5 45.2 6.9 7.3 38.5
H, 50.3 41.0 7.0 7.3 42.4

0.6 N, 50.6 39.6 8.8 7.8 41.6
H, 57.3 37.5 8.0 11.7 31.0

0.8 N, 50.7 42.2 6.8 7.6 41.7
H, 57.8 49.1 7.0 6.4 35.8

1.0 N, 57.3 46.4 8.6 6.9 35.8
H, 58.3 49.4 7.2 6.6 35.2

1.2 N, 47.5 38.8 7.2 8.4 44.1
H, 41.7 33.4 6.5 11.8 46.6

Reaction conditions; ambient pressure; 490 °C ; 4 h; flow rate of carrier gas 45 mL/min.
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Table 3 Analysis of oil phase obtained by different Pd loading catalysts in both different atmosphere

Loading of Pd( % ) Atmosphere Olefins  Cycloparaffins Paraffins Iso-paraffins ~ Aromatics
0.2 N, 43.2 27.9 20.5 3.5 3.3
H, 45.6 26.1 22.2 3.5 3.2
0.4 N, 43.7 26.4 21.5 1.7 5.3
H, 43.7 24.5 26.6 0.9 1.9
0.6 N, 46.6 25.5 21.8 2.0 2.8
H, 4.3 22.1 26.9 1.1 4
0.8 N, 4.5 24.3 23.2 2.9 4.4
H, 42.5 27.1 24.3 2.1 2.4
1.0 N, 42.7 27.8 22.6 3.0 2.6
H, 38.4 28.0 25.7 0.8 4.6
1.2 N, 42.5 26.4 19.4 2.8 8.3
H, 44.0 23.0 27.5 1.3 1.6

R4 EWMHSET, FERARIEER PAd/ALO, ELFIETEKES

Table 4 Analysis of aqueous phase obtained by different Pd loading catalysts in both different atmosphere

Cyclopente

Loading Acetic I-hydroxy ~ Propanoic  I-hydroxy Ketone Acid Oxygenate Ester Furanic Other
abi) Tl opopmoe aid Dbimoe  componds componds daomaic  componds compounds " compounds
compounds
0.2% N, 43.6 5.4 - - 3.0 - 9.8 5.5 18.2 9.5 -
H, 43.6 4.3 1.4 1.0 3.4 2.2 14.2 5.8 14.2 7.6 2.6
0.4% N, 4.4 4.3 1.4 1.0 3.6 2.1 13.5 3.6 16.7 7.7 1.8
H, 37.6 7.9 - 0.8 4.9 - 14.2 6.9 18.1 6.8 3.0
0.6% N, 48.2 3.1 1.1 0.4 3.2 0.3 6.5 18.6 12.8 5.1 0.2
H, 39.0 9.6 2.8 - 0.7 - 14.3 2.8 15.9 13.1 1.7
0.8% N, 4.1 1.1 2.5 - 1.2 0.5 14.6 4.8 14.1 8.6 2.3
H, 38.4 5.3 - 0.4 6.5 1.1 23.7 4.6 8.8 8.1 3.2
1.0% N, 40.4 0.4 1.0 1.1 2.8 1.7 18.4 3.6 16.4 7.9 2.0
H, 4.9 2.9 - 1.1 1.8 1.8 15.7 1.4 18.7 10.6 3.1
1.2% N, 40.7 3.2 1.2 1.5 4.2 3.5 18.7 2.7 7.4 8.4 5.9
H, 41.6 3.3 - 1.0 3.2 0.6 19.3 1.3 15.2 6.3 8.2
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Fig 2 XRD patterns of different palladium content catalysts
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Pd/Al, O, Catalysts Catalyzed Co-pyrolysis
of Pubescens and Polyethylene

ZENG Qi, LI Gui-ying, TONG Dong-mei, HU Chang-wei
(Key Laboratory of Green Chemistry and Technology, College of Chemistry, Sichuan University,
Chengdu 610064, China)

Abstract; Palladium catalysts supported on alumina with different Pd loading content were prepared by incipient

wetness impregnation and tested in the co-pyrolysis of Pubescens and LDPE mixture in the nitrogen /hydrogen at-

mosphere using a fixed bed reactor. It was found that Pd/Al,O; catalysts with 1.0% wt. % Pd loading showed the

highest catalytic performance in both atmosphere, and the yields and quality of the oil products obtained under

hydyogen atmosphere were obviously better than that under nitrogen atmosphere. The results showed that the yield

of olefins was reduced, but that of iso-paraffins and cycloparaffin hydrocarbon were increased in H, atmosphere

comparing to N, atmosphere. The XRD patterns showed that crystal palladium was formed on Pd/Al, O, catalyst

with 1.0% Pd loading. It revealed that crystal palladium favored the formation of liquid products in the co-pyrolysis

of Pubescens and LDPE under hydrogen atmosphere.

Key words:Pd catalysts; Catalytic co-pyrolysis; Low density polyethylene; Pubescens



