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BERMR y-ALO, (02 ~3 mm), 7F 120 °C T4t
T+, 600 C Tk 4 h, H] Zr(NO,) K SF AR FR
Wt REPT 120 C NHET, 550 C R AEBE4 h )5
i 72r0,-AL O, 5 534, FHERYE PACL, (pH =2.5) %
WA L RS8R, IR T 120 C
THET, 550 °C, KEBE4 h, EE RS AE RN
T 300 °C iR JE 4 h, i3 Pd/Zr0,-Al, O, 4L 5] LA
PZA KR, [Al i il £5 19 Pd/AL O, fiEAL I LA PA 3£
R AL R Ze F0OPd B B3R B 15%
0.3%.
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AT, RN #R M PI4E 8 mm, K 500 mm [ A EE N
BT 7.0 mL, 7EMRAZSH0R 14.3 h'
FAUESI N 0.3 MPa, JONRE A4S C AT, il
AR S 2 IRG 5 1S i SOy e AT i in &
BB € ik i) S TR A 2 R, 7R TR K R
B, AERRYES P ] KMnO, 380G 2 , HEAER 1=
R AL AR AR W b A2 i H, O, 1 BT 6 (g/
L) %K.
1.3 TR R

MEALFFRE B 19 XRD 43 76 D/Max-2400Rigaku
X-SF 2 R AT A B 4T, Cu-Ka 384, A =
0.15418 nm.

AL RYIES o0 A (TEM) F H A JEOL 5 #54%

PLONE A R JEM-200CX 3% 5 i 45

AT PELL 4 Pd DL S ZeO, 7E 3R AR E 195 A
FIARE R4 X G 3E (EDS) 438, W & 78
JSM-5600LV 4 i 58 L i 17. MELLFIAY XPS 73 #r
#£ PHIS50 WL RE 3% (Y F 17, DA Mg Ka (hv =
1253.60 V) UG s HEAFIRE S 0 . R
JE AT, iR AR C 1s 1455 RE 285.0 eV
KebiE, RZEAHIL0.2 eV.
1.4 EXKWARNHE

TR B 5 25, DARARR TS
RO B AR, X f A M i DU S PR R AT T IE AR
Sy, VR Lo (3*) IEASSLE 5 Rk AT IS, LR H)
R BACE IR 1, LA R 2.
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Table 1 Level and factors

Levels
Factors
1 2 3
A calcination temperature of y-Al,0, (°C) 600 800 1 000
B: Zr content in composite oxides (wt% ) 5 10 15
C: calcination temperature of composite oxides precursor (°C ) 550 650 800
D: pH value of PdCl, solution 1.5 2.5 4.5

R2L,(3)EXRIWER
Table 2 The Ly (3*) orthogonal test results

Coded values of factors

Experimental number

Hydrogenation efficiency (g/L)

A B C D

1 1 1 3 2 7.55

2 2 1 1 1 5.58

3 3 1 2 3 6.29

4 1 2 2 1 7.17

5 2 2 3 3 7.55

6 3 2 1 2 8.33

7 1 3 1 3 7.99

8 2 3 2 2 8.36

9 3 3 3 1 7.92
K, 22.7 19.4 21.9 20.6
K, 21.5 23.1 21.8 24.2
K, 2.5 24.3 23.0 21.8
k = K,/3 7.57 6.47 7.30 6.89
k, = K,/3 7.61 7.68 7.27 8.08
k, = K,/3 7.51 8.09 7.67 7.28
R 1.22 4.85 1.20 3.57

Reaction conditions; P,, = 0.3 MPa, temperature = 45°C, LHSV =14.3 h™'
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Fig. 1 Effect of factors B and D on hydrogenation efficiency
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Fig.2 XRD patterns of PZA catalyst and supports
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Fig.3 Pd XPS pattern in PZA catalyst
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Orthogonal Experiment for Aluminum-Zirconium Composite
Oxides Supported Palladium Catalyst on Hydrogenation
of 2-Ethylanthraquinone

WANG Feng "*° | XU Xianlun '*
(1. Lanzhou Institute of Chemical Physics State Key Laboratory for Oxo Synthesis and Selective Oxidation,
Chinese Academy of Science, Lanzhou 730000, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China;
3. College of Chemistry and Chemical Engineering of Xinjiang University ,
Xinjiang Urmugqi, 830046, China)

Abstract; A ZrO,-y-Al, O, supported Pd catalyst was prepared and characterized correspondingly. Design of exper-
iments approach was employed to optimize the preparations of catalyst. Its catalytic activity was evaluated in the
liquid-phase hydrogenation of 2-ethylanthraquinone. It was found that the addition of ZrO, improved the interaction
between Pd and the support, enhanced the dispersion of Pd, and inhibited its agglomeration onto surface of the
mixed oxide support, thus the catalyst had more activity centers and higher activity performance than those of non-
ZrO, catalyst.

Key words: Orthogonal experiment; Palladium; ZrO,-y-Al,O,complex support



