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LW EBAHIERE, Ni/ALO, LTI P H I LICK La 5 Ce J5 A2t #H AL By TR 5E 1
X@#i| Ni.Pd/ALO;, Bt &R, W, FERTEM

HAS 0643.11

T HE (MIBK) £ EE A il SERMRZEBGN™. LUITER A B — 2 4 M MIBK
AR E R, BTN S RN — R AR/ BR, MhRERMETT OB, WSS
LW, ThEERREMEFEES.C. AR S HEEREREEAC SERAS. BK. M
A MIBK. 78 3CZE Ni Pd/SiO,-ALO; #E6F) EF % ERERIRE T —4/8 8T MIBK, H
FEJRUCEE R & 30%. Ni/ALO, #E b FIRM LA LER . MIBK 3B Bl
F NI RRASHEXERSREE, #ARNESHRE ELRMELRNPMARL La, Ce T
NGB EH) SiO, ] B B 5 m Akl Ay Ae e 1.

1 EWES

1.1 EAFIEE

Fik A BEE ALO, 7E 600~800 C TR 4~6h, BRBABTE R wND)=3%~
IOBBRE w®Pd)=0.2%~1. 5% IE W FKSELRIE T 300~400 CZS H1FH% 6~10 h.

HiEB: BE w(Si0,) N 5% ~20% a9 ALO; HikT 600~800 C FiEpe4~6h, ARY
HE, BEwND=5%8%w@Pd)=1%WEH, ELELERFEA.

F:C: Bk ALO, 7£ 600~800 C FAEHE 4~6h, HRBRHFEB wla,Ce)=3%H)
La(NO,),8% Ce(NO,), ¥ 24 h, #ik FEHEB, #F, BT 600~800 CTFHEHE4~6h R
JEEHE wNi) K 10% ) Ni(NOy), K 2 k(% 24 b, £ EHR FAELSERRT®A.
1.2 =5

AT BTN 3 B R AW B SN E e KR R 8% RIETHEANES AT T360 C
WE 3 h. R =%k, B SP-502 S KGR AR 7. 1/ SE-30 BAEE, H
£ 45 m. S SR 100/1, HEE 80 'C, AW 35 mL/min, #EEE 0.5 ul.
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2.1 FENi SEHZM
Hik A HIEREARIE N E8 wNDH 3%, 5% 7% 10%, \mHIFHERILE 1.

WS H . 1996-11-03. BER ARSE —EH: KN, & 41 %, L, 8
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Table 1 Influence of Ni and Pd content on the results

Conversion of AC(%) Selectivity to MIBK (%) Selectivity to iso-Propanol( %)
1.5h 2.5h 3.5h 4.5h 5.5h 1.5h 2.5h 3.5h 4.5h 5.5h 1.5h 2.5h 3.5h 4.5h 5.5h
A 3% Ni 32.52 16.68 15.58 12.85 11.21 66.68 80.02 82.79 85.47 87.35 0.10 O 0 0 0

5% Ni 58.42 57.98 57.66 57.33 56.45 50.32 50.78 51.46 51.11 52.0915.94 12.73 10.99 9.90 &.99

7% Ni 66.61 65.14 66.34 64.26 64.55 44.05 45.51 45.71 49.09 49.66 17.89 22.54 2?. 24 29.32 28.47

10% Ni 69.65 68.86 69.54 67.88 66.78 38.53 38.78 39.92 39.48 40.03 33.43 35.58 37.43 40.29 42.41

Catalyst

B0.2% Pd 24.46 25.81 24.84 23.86 21.33 64.91 64.88 65.44 62.22 62.06 2.32 2.38 2.07 1.86 1.97
0.5% Pd 27.63 26.59 25.42 25.07 24.44 67.64 65.51 66.20 66.50 65.09 3.25 2.75 2.72 2.54 2.50
0.7% Pd 31.06 29.93 26.20 27.28 25.64 70.57 69.17 70.86 68.50 67.94 2.92 2.99 2.82 2.83 2.63
1.0% Pd 40.00 36.88 36.94 37.12 37.26 69.58 73.21 73.84 75.73 75.41 9.06 7.86 6.59 6.01 6.24
1.5% Pd 38.14 36.92 37.16 37.72 37.10 77.18 77.83 77.86 77.25 77.71 6.18 5.63 5.44 5.28 1.83
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Fig. 1 Yield of MIBK over the catalysts with different Ni-content (A) and
Pd-content (B) as a function of reaction time
Metal content: a.3%; 6. 10%; ¢.5%; d.7%; €. 0.2%; £.0.5%; g2.0.7%; h.1%;4.1.5%.
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2.2 A[EPdEERNTIE
BL i B & ML H Pd B9 &8 wPa) 518 0.2%., 0.5%., 0. 7% 126 1.5,
HIEMITEN G R (R DER, RERELRM MIBK @R Pd FBHMRERES, BE
Pd 5B AT I%)E, XMBEHABRHE, YPd BN BHKAH 1. 500, REEAELR
BEAFTAL. AE 1B FALEFL, Pd SBAE R TRSMEANNRENE
2.3 Hk Sio, FEIEMTIF ARG
BT iZ R R S5 I RVLERTT, FitRA LB AAR PRS0 R LS e,
BB R ETENE. ik ALO, A SIO, &, AIJEAL Si0,-ALO: EEE LY. EIAELTIAIR
SEME, B ESHERKMRBICES . Thomas®iAX, FHE SO, WNA, E&5ELWEE
BELB/, HPFER Lewis REW /), T B BMETE SO, FBMT 600 SHESERN
WATMA, BRESETELD. AXBREREFL, REBOEESERK, BREKMEL
KB RKIE. BHEB SR NI 1%Pd AN, KB4 Sio, EEH 5% ~50%. M
B1A)T R, BEERN 5% ~20%0), SHEAFIFHERAKR, E2Y S0, FE#fi 20208,
REAERA, W LRRE TR, MIBK &4 MR E , MIBK W02 TRE&E. B
2(B) HITiE B ARM MR 5N LR (SIO, &K 1%~15%) LM RNLR. ATLIEH,
B SiO, & BAYN K, FERFEILREE T M, MIBK %M BT, x5 MIBK MRZmA
K. XTLAFEE B AR H ALO,; K (E 5%Si0,) 4515 % 5% Ni Fl 1%Pd f5i#47#9 100 h £
EHRBEREPGE D, UBREPMA SO, 5, #AEFMERERERES. B Pd @enpEe
P HA B8 F Ni 1L,
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Fig. 2 Effect of SiO,-content on Pd-loaded (A) and Ni-loaded(B) catalysts
Table 2 Comparison of activity, selectivity and durability of Ni- and Pd-loaded catalysts

Conv. of acetone(%) Selec. of MIBK (%)

t/h 1h 20 h 100 h 170 h 1h 20 h 100 h 170 h
5%Ni/AlL O3 59. 81 38. 82 —_— —_ 58.51 71.78 —_— -_—
5%Ni/5 %Si0,-Al,03 56. 51 54. 39 48.15 32. 21 53. 24 60. 31 64. 50 82.45
1%Pd/5%Si0,-Al05 60. 02 62.56 61.73 58. 49 63.58 60.10 61.93 65. 26

2.4 WL &Rt Ni fUFBRE

% Ni/ALO; HinAM + &R, BXEHEWAK, EATRH# NO & ALO, EMITH,
MEERG &R SR AR, S ARENNRER, RENEREN, AHNTRREEL
Rk EET. Al A SRR T SAF%C ARKNELR T (FLa). T(FCemy
PSR 3.
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Table 3 Effect of rare metal addition on Ni loaded catalysts

. Conv. of AC(%) Yield of MIBK (%) Yield of DIBK (%)
Catalyst 20 h 100 h 200 h 20h 100 h 200 h 20 h 100 h 200 h
Cat. 1 63. 67 48.15 28. 66 36. 86 31. 06 26.76 24.75 . 11.43 1.58
Cat. I 54.71 50. 61 48. 44 37.12 35.98 33.22 17. 24 13.37 10.11
Cat. I 81.7 _ — 33.4 — — 40.9 — —

. SEER AR, U EREEYET AR HEaTENAShFESEAET,
SHE MG OE AR, £ 3 B/oRRM#HAT 20 h 5, BRISAIAELT AR L
P 54. 7%, MIBK g K 37.1%, R T HEPEEDIBK)WERF 17. 2% I M AI4E1L
F AT BRI AL SR B ik 80% , MIBK U #k 33. 4%, DIBK IE R 40.9%. W] WERIIIA S
HRT P —rEERH DIBK A9 R, FRTATLUE > B0 5 A 107 a0 38 1 8 B
EEEEHHEREERE. KM 200 h 5, AN THBRE, AR 9FEEUT R
6%. EFLAHED, SH1ERMBIRIBIAMANMEEANSS NI HEER RIREEFEIRES,
BT NiO §EFE. W 8, FPREaeMnfdNEnES, YRETFES . BEME
R, (48R RLAE /DN, BT S E iR .
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Comparison of Alumina and Silica Supported Ni, Pd Catalysts in
Synthesis of Methyl iso-Butylketone from Acetone and Hydrogen

GUAN Nai-Jia*, SHAN Xue-Lei, ZHAO Dong, LIN Fu-Sheng
(Department of Chemistry, Nankai University, Tianjin, 300071)

Abstract Studies on the reaction of acetone and hydrogen to methyl /so-butylketone (MIBK)
in one-step process over catalysts consisting of nickel and palladium loaded on alumina and
silica were performed. The effects of content of Ni and Pd on the reaction were investigated.
Both Ni and Pd loaded catalysts have exhibited good activity for this reaction, while higher
activity and better durability were achieved on the Pd-loaded catalysts. The addition of SiO,
to Ni, Pd/AlLQO; could enhance the activity and selectivity, and especially the durability of
the catalysts. It is also found that Ni/Al,O; modified by rare earth metal of lanthanum and
cerium could improve the activity of the catalysts.
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