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Effect of Promoters on Structure and Performance of Activated
Carbon-Supported Wacker-Type Catalysts for
Synthesis of Dimethyl Carbonate
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(I Department of Chemistry, East China Normal University, Shanghai 200062, China; 2 Department of Chemistry,
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The Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract: Activated carbon-supported Wacker-type catalysts (PdCl2-CuCl2) were prepared by using salts and
hydrates of alkali and alkaline earth metals as promoters. It is revealed that the catalyst modified by KOAc ex-
hibited the best catalytic performance in dimethyl carbonate (DMC) synthesis by oxidative carbonylation of
methanol. The space-time yield (STY ) of DMC over the catalyst with KOAc/CuCl,= 1. 0 was six times the
STY over the unmodified catalyst. The results of XRD, SEM and EPR suggested that a proper amount of KO Ac
was in favor of the formation and dispersion of Cu2C1(OH )3 species, and therefore the redox cycle of active Cu
and Pd species was ex pedited.

Key words: Wacker-ty pe catalyst, palladium chloride, copper chloride, dimethyl carbonate, potassium acetate,
methanol, oxidative carbonylation
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1 PdCl;-CuCly AC DMC
Table 1 Effect of different promoters on the activity and selectivity of the PdCl,-CuCly AC catalysts for the synthesis of dimethyl catbonate (DMC)

Prom oter s C X(MeOH)Y % STYY (¢/(L°h)) S (DM ¢/ MeOH)/ % S(DMC/COY/ %
— 150 L 20 63.3 97. 1 23.1
KCl 140 3.8 177. 2 90. 2 19.3
K»Cr04 140 57 269. 8 89.9 24.0
KOH 130 5. 46 262. 7 90. 1 20.0
KOAc 130 7.3 389.7 97. 7 41.6
LiOAc 150 4 4 249. 1 96. 3 36. 1
NaOAc 150 732 356. 5 92.5 44.5
Mg(OAe), 160 2.05 98. 6 94. 0 31.6
CsOAc 130 7. 09 359. 3 95.0 30.2

Catalyst: 40~ 60 mesh, n(Pd)/ n(Cw)= 1/12. Reaction condition: ¥V (CO)* V(02 * VIMeOH)= 22644,
“Best reaction temperature within the range of 100~ 160 C.

b STY — Space-time yield.

2 PdCl;CuCly AC 5
Table 2 Effect of the amount of KOAc on the catalytic activity & CuCI{OH),
of the PdCl,-CuCL/ AC catalysts o KCI

n (K f, XMeOH)  STY  S(DMTMeOH)  S(DMC/CO)
ncw C % g/ (L' % %

0 150 L. 20 63.3 97. 1 231

0.5 140 4. 67 237.5 93.2 26. 6

L0 130 7.35 389. 7 97.7 41. 6 2

L5 130 7. 01 367. 9 98 1 63. 6 g

20 130 5 62 281. 6 95. 4 531 -

Reaction condition is the same as in Table 1.
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Fig 2 SEM photographs of activated catbon and PdCl,-CuCly/ AC catalysts promoted by KOAc with different K/Cu ratios
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Fig 3 EPR spectra of the PdCl;-CuCly/ AC catalysts promoted
by KOAcwith different K/Cu ratios
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