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Fig. 1 The evaluation equipment of structured catalyst
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Fig. 2 XRD of catalysts on different Pd mass ratio
*:2:0.1%Pd;b:0.5%Pd;c:4%Pd;d.7%Pd.
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Fig. 3 TEM of catalysts on different Pd mass ratio
(10, 1%Pd;(2)0. 5% Pd; (3)4%Pd; (4)7 % Pd.
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HigRk Pd B EAFM AN, 4 Pd &R
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BRI, 38 IR e VR 72 W AR, X 6] PAO 5
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Fig.4 H;-TPR of catalysts on different Pd mass ratio
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Table 1 Aperture response and BET of catalyst with different calcination temperature

KRR/ WRER/ L&/ TR/ Sea/ #HE Pd &
K (m®/g) (em®/g) nm (m®/g) B/ %
573 25 0.078 12.57 2.41 9.7
673 17 0,052 12,50 2.76 16.7
773 14 0.053 15. 29 2.99 21.5
873 8 0,035 16.79 2.57 31.2
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K % YR B N Ak ) 3 T R BT A R A 3K 2
Bl 5 ffn. NFE 2 FIE 5 Rl & B b 1 BE Ay 388
I, Pd3ds, 455 8B B REAR, MG HRIR B A 873 K
W, Pd3ds,, 45 & BE & 2 336. 77 eV, 1l PdO #y
Pd3d;,, 454 /8 336. 3 e VI, 53 13, BA 4% B IR BE %
it PACL R BESE L PAO, BE & k5 B iR JF f) 3
b, PdClL % 2 58 4 %% b il PdO, H Pd3d;. 45 &
BeZE 42K PO ¥ Pd3d;,. 458 688 336. 3 eV.
BRE P JE 7500 2 R, IR PR BE

573 K PRy 3. 13% F8Z 873 K IF Al 1. 05%, 3% ¥
Wk b iR R T Pd R T 2wl 4. [Faf,
Wi & R e L BE 1 38 i, PA3d XPS BB i% i) FWHM
SRR IR A, HERIRESR 673 K
5 773 K it Pd3d XPS Rgi i) FWHM 54258 , 3%
AIRERRORE 573 K AG Bmt 4k H iy Pd £ LI
PACl 757,673 K Hl 773 K k5peit Pd DL —Fp
PdO ERAETE, i 873 K k& Bl Pd W) L 575 — Fp
PdO X #.

&2 PI/ALO;-EBER&GMAELF M XPS RIE
Table 2 XPS characteristics of Pd/Al; Os-crodierite monolith catalyst

B peR g/ Pd3d; T %/ % FWHM/eV
K a8 Ols Alzp  Pd3d Ols Alzp  Pdad
573 337.41 65. 35 28 3,18 3.37 191 2.2
673 337.21 62.24 18.2  1.96  2.81  2.11 1.8
773 337.01 67.18 31.13 1.69  2.82  1.77  1.89
873 336.77 64 34.96  1.05  2.85 2,18  1.97
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Fig. 5 XPS results of catalysts in different

calcination temperature
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Fig.6 Effect of m-dinitrobenzene catalytic hydrogenation
on different Pd mass ratio

E B &R T=373 K,P=3.0 MPa,VL=5X10"°% m?/h,
V=3 L/h,p0=20%.
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Fig. 7 Effect of m-dinitrobenzene catalytic hydrogenation

on different calcination temperature
HR &R Pd% =0.5%,T=373 K,P=23. 0 MPa,
VL=5X10"% m*/h,V¢=3 L/h,p=20%.
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Investigation for preparation and property of Pd/y-Al,O,-Cordierite
structured catalysts

LIU Shao-wen , TU Wen-yan1 ,GUAN Zuo-long1 ,BAO Chuan-ping1
(1. Key Laboratory for Green Chemical Process of Ministry of Education, School of Chemical Engineering & Pharmacy,
Wuhan Institute of Technology, Wuhan 430074 ,China;
2. College of Chemical Engineering, Huanggang Normal University , Huanggang 438000 ,China)

Abstract; The preparation of monolithic Pd-based catalyst on cordierite support with y-Al, O; washcoats were
investigated in the system of the hydrogenation reaction of m-dinitrobenzene to m-phenylenediamine. The
optimized parameters of its high activity and selectivity were of the palladium loading of 0. 5% and the
calcination temperature of 673 K and 773 K. TEM,BET,and XPS examinations showed that Pd dispersion on
the catalyst surface reduced as the increase of Pd loading, but it can be improved as the increase of the
calcination temperature. Pd surface atomfraction decreased from 3. 13% to 1. 05% when the catalyst samples
were calcinated in 673 K and 773 K. It can be found from Pd3ds,, binding energy and the data of FWHM, two
kinds of PdO are produced during the high calcination temperature. The PdO catalysts with high effectivity can
be prepared at the temperature of 673 K and 773 K,and is favorable to the hydrogenation of m-dinitrobenzene to
m-phenylenediamine,
Key words: structured catalyst;catalytic hydrogenation; m-dinitrobenzene; TEM ; XPS
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