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SZUES AESIT. 53] CuCl,-2H,0 17 1.0 g, 150 °C, MeOH/C0O/0,=0.2/0.215/0.05(molar ratio) H+-5-3=710]]
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QOE YE AR ARG A9 7Y @4do] $73k3itt. ICP-AES(Inductively Coupled Plasma-Atomic Emission
Spectrometer)E ©]-&-3l &7l §E% Fe k& RlaGS W], Al ES FAR ARGato] Alxd FeSve
CuCL2H,0 FE A5 AHE-E A5l vlaf RE8712 §EHE 29 42 5% olfelsitt.

Abstract — The synthesis of dimethyl carbonate by liquid phase oxidative carbonylation of methanol was studied
under batch reaction system. Reaction factors such as effect on various metals, anion containing in copper catalyst, tem-
perature, carbon monoxide and oxygen molar ratio and copper content were investigated. In particular CuCl,"2H,0
showed the excellent of the methanol conversion 65.2%, DMC selectivity 96.6% reaction condition under 1.0 g, 150 °C,
MeOH/C0/0,=0.2/0.215/0.05 (molar ratio). CuCl, led to corrosion of the reactor. Thus, a new catalyst system using
supports was investigated to resolve these corrosion problem. Influence on various supports were examined and copper
catalyst supported on zeolite Y showed the most excellent activity on the formation of dimethyl carbonate. The amount
of Fe dissolved during the reaction using ICP-AES (Inductively Coupled Plasma-Atomic Emission Spectrometer) was
compared with catalysts, calcined Cu/zeolite Y showed the lower value below 5% than CuCl,-2H,0.
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Fig. 1. Experimental apparatus for the synthesis DMC.
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Table 1. Conversion and DMC selectivity on various metal catalysts
Conversionof ~ DMC selectivity =~ DMC yield

- A=)
T MeOH(%) (%) %)
CuClL,2H,0 618 97.4 602
MeCl, 3.5 314 11
CaCl, 43 30.2 1.3
CoCly-6H,0 59 118 0.7
FeCl, 9.4 40.4 3.8
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Fig. 2. Reaction mechanism on the DMC synthesis.
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Table 2. Influence on counter ions containing in copper catalysts at Table 3. Effects of CO, O, molar ratios at the preparation of DMC

the formation of DMC

Conversion of DMC selectivity DMC yield

T MeOH(%) (%) %)
CuChL 2,0 618 074 602
cucl 383 953 36.5
Cu(CH:CO,), H,0 143 77 L1

Cuo 106 236 25

CuBr, 59.4 8522 50.6
CuBr 315 81.9 258

Reaction condition : Cu$+ = 3.67 mmol; 150 °C
MeOH/CO/0O, = 0.2/0.215/0.05 (molar ratio)
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Fig. 3. Conversion and DMC selectivity on reaction time.
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Fig. 4. Conversion and DMC selectivity on reaction temperature.
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Molar ratio Conversion of DMC DMC yield
CO(mol)  O,(mol) MeOH (%) selectivity (%) (%)
0.1 0.05 35.1 923 324
0.15 0.05 52.5 96.0 50.4
0.2 0.05 60.7 96.4 58.5
0.215 0.05 61.8 97.4 60.2
0.23 0.05 61.5 97.6 60.0
0.215 0.033 58.6 97.0 56.8
0.215 0.067 60.1 96.3 57.9

o] AAE Ao R HekE 1 CO: 0, HE 02:0.1:0.05% &
ZA9-oll= AekE 35.1%, A8 92.3%, 0] 32.4%0 B1}E130
wh, CO7F 0215 &Y w A3 61.8%, AT 97.4%, & 60.2%
2 Z7RISItE €02l F%71 0.2 & ol g wlell= gy Hew
oM =LA Zol7F YA ekt 0, 55 Wslel whE MEine) gk
S T Aol7h U ook

F3E 9ES7) Uiell Cost 0,5 F]lshs Aol A= st
F3} AeTe] & AJol5 Yehls 53 ARS Wl 0,5
A F9J51aL COE 905 Table 33 2 AHE IS 4= 310
U, WilE coZ WA F48ka 0,2 F4lehd Aekeal deert
AAEHA HoldS & 71 AT 0,5 0.05 = Tkl COE
0215 & F18F HES7]ol] 150 °CollA] 1.5A13F HES-3F Avl= %)
£ 61.8%, MBI 97.4%3) 01 RHE COE 0215 & T3kl 0,
£ 0.05 & T3 NESolM = A 1.2%, A8% 0%3ic) ol
Zheng[10}2 energetics®} infrared absorption bands 23S 3l 7
A 07} Cu Tollx] wgkgo] EAE w] A4 0= F2le vg
20| methoxide £ % ¥ 1, Cu Bl F2¥ methoxide &
©] CO %72 monomethyl carbonate®} dimethyl carbonate@ %13}
= wyUES R8I 2 AdoM s 3 A E gelkrt
= Co%t 0,2 A7} Al wigl DMC §4 237} thE A veRd
Aow T3l f72 T AU

0, 555 0.05 22 F431aL 150 °C2] HHg-2520llA €O s5oll
gk REE-7] W] SISk Fig. 59} 29tem 53] 7] CO§%
7V 25 27] sitell bEAPE S-S & Atk 023 2 CcOF
Lo 27] 57 F9F YERKP)RE 2.96 bar/min®] I 0.1 EHTh
2vlu} Zict,

Anderson[11] 5] Cu'ZSM-5 ZHZ 0]8-5 DMC &4 21gle]
A Co ¢Elell Wt DMC A8 W) ek Bk A 3

35 q
3
25
_ —&—01 —®—015 —F—02
g 5 --8--0215 --©--0.23
=1
-
< 15
1 -
05 -
0
0 15 30 45 60 75 90
Reaction time(min)

Fig. 5. Change of pressure on carbon monoxide molar ratio.
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Fig. 7. TGA curve of Cu catalysts.
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