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Fig. 1 Flowsheet of CAMERE Process
(Carbon dioxide hydrogenation to form Methanol via Reverse water gas shift reaction)
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Table. 1 Cost Estimation (20003 7]5)

FA| o] & FA T BMC($) Capital cost($)  Utility cost($/yr)
MIX-1 mixing tank 9510 32600 -
MIX-2 mixing tank 7670 26300 -
TEE-1 mixing tank 7640 26200 -

PREHE-1 preheater 17400 59600 234000

PREHE-2 preheater 7320 25100 75900

R-1 reactor 7840 26900 83100
R-2 reactor 740 2550 1550
D-1 flash drum 390 1330 -
D-2 flash drum 40 140 -
D-3 flash drum 650 2220 -
HE-1 heat exchanger 1450 4970 -
HE-2 heat exchanger 770 2620 6010
HE-3 heat exchanger 730 2490 86
HE-4 heat exchanger 730 2500 172
HE-5 heat exchanger 730 2500 -
HE-6 heat exchanger 760 2610 2420
CP-1 compressor 59720 205000 47900
CP-2 compressor 9680 33200 4540
CP-3 compressor 6190 20200 2320
vessel 23750 81400 -

COL-1 distillation tray stack 1160 3970 -
column condenser 9250 31700 3150

reboiler 8880 30400 217000

SHA 183,000 626,500 678,148
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Fixed capital $407000
Working capital $79000
Capital Investment Cost $486000
Raw material (@$540/ton product) $1235000/yr
Utility (@$290/ton product) $678000/yr
Labor

Maintenance $24400/yr
Supplies $8140/yr
Depreciation $32600/yr
Taxes, insurance $12200/yr

Total Manufacturing Cost (@$865/ton product)
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$1990000/yr
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