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Table 1 Process parameters of feedstocks ,
/kmol/h /K /kPa (VLE ) [6-9]O NRTL
260 313 135
42 412 400 :
496 313 135 ’ 52'0%’
n( Ya( )=104.16/260 = 0. 4,n( )n( )=42/260=0.1615 8000h 52.0%
5 123kt, 74 kmol/h(1600m*h) .
Table 2 Methanol conversion rate of the main reactions ’ 3
1 2CH;0H+0,=2HCHO+2H,0+318.5 kJ 0.5940 ’ ’
2 CH;0H=HCHO+H,-82.845 kJ 0.2956 s o
3 2CH;0H+30,=2C0O,+4H,0+1352.9 kJ 0.0603
4 CH;0H+0,=CO+2H,0+393.45 kJ 0.0058 4
5 CH;OH+H,=CH,+H,0+115.7 kJ 0.0039 4.1
6 CH;0H+0,=HCOOH+H,0+450.5 kJ 0.00015
,
3
Table 3 Results of process simulation
FT RIN ROUT RG P S3 S4 S6 H, DW
/kmol.h™!
CH,OH 260 260.02 10.47 1.52E-02 10.44 10.47 10.47 3E-02 2.7E-04 0
CH,0 0 0.576 231.89 0.576 230.87 231.89 231.89 1.01 1.01E-03 0
HCOOH 0 5.63E-08 3.9E-02 5.69E-08 3.9E-02 3.9E-02 3.9E-02 1.01E-06 1.0E-09 0
CO, 0 16.05 31.73 16.05 3.28 31.73 31.73 31.61 0.2845 0
CH, 0 1.17 2.18 1.67 0.11 2.18 2.18 2.18 2.07E-02 0
H, 0 0.432 75.85 0.432 0.76 75.85 75.85 75.84 74.323 0
CO 0 1.8644 3.37 1.86 6.86E-06 3.37 3.37 3.37 3.3E-02 0
N, 391.84 887.48 887.48 495.64 9.15 887.48 887.48 887.2 8.783 0
H,0 42 62.67 252.55 20.67 37591 252.55 252.55 73.27 0.366 160
0, 104.16 106.58 4.29 2.42 4.45E-02 4.28 4.28 4.29 4.24E-03 0
> 798 1336.84 1499.84 538.83 630.68 1499.84 1499.84 1078.81 83.817 0
29.32 28.83 25.68 28.1 229 25.68 25.68 26.2 4.94 18.0
/K 324.25 393 903 339.72 283.64 373 313 311.42 323.0 298
/kPa 135.02 132 130 135 115 126 126 115 148 130
, N, ,
H,0,C0O,.H,.CO .0, . N . o , ,
o , , ,
, , s o
o / — , ,
0.1615 , 1.64 . , ,
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Table 4 Duty and inlet/outlet temperature of heat
exchangers

/K 313 318 903 573 373
/K 350 393 573 373 313
/GJ.h™ 10.00 17.84 18.10 9.88 1145

(1) N ,

(2) 0.4,
0.1615 , 1.64 ,
o 0.3847~0.4464 ,
873K~913K, 0.4143~
0.4300, 893K~903K 5
3) (PSA)
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Simulation of off-gas recycling silver catalyst process for high concentration formaldehyde production

CUI Guo-xing', XIAO Rui-fen?, WU Sheng-wang’, LIN Ming-sui’
(1. Department of Chemical and Biological Engineering, Sanming University, Sanming 365004, China;
2.Minnan Science and Technology Institute, Fujian Normal University, Quanzhou 362332,China;
3. Sanming Chemical Industry Co., Ltd., Sanming 365004, China)

Abstract: Different high concentration formaldehyde production processes were evaluated, and a silver catalyst process with
recycling of off-gas after separation of hydrogen from it by membrane or PSA technology was proposed. Using adiabatic reactor with
silver catalyst and fast cooler, an off-gas recycling process model for high concentration formaldehyde production was established,
and its steady state simulation calculation was executed by sequential modular approach. The basic process parameters were
obtained. The results showed that molar ratio of steam to methanol decreased from 1.64 of normal process to 0.1615 of off-gas
recycling process. Optimized discharge ratio of off-gas and reaction temperature were from 0.4143 to 0.4300 and 893K to 903K,
respectively.

Key words: formaldehyde; high concentration; production process; off-gas recycle; silver catalyst; simulation
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Preparation of methyl 3-hydroxypropanoate from ethylene oxide with a cobalt catalyst

LIU Chun-jie'? , CHEN Xiao-ping', CHANG Yu? LIU Bao-sheng' , MA Yu-gang'
(1. Institute of Industrial Catalysis, Guangdong University of Petrochemical Technology,Maoming 525000, China)
2. Department of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Methyl 3-hydroxypropanoate was prepared by hydroesterification of ethylene oxide with carbon monoxide in the
presence of Co, (CO)g catalyst and methanol. The effects of ligands, carbon monoxide pressure, reaction temperature and time on the
yield and selectivity were investigated. When Co,(CO); liganded with 3-hydroxypyridine was used as catalyst, under 7.5MPa of carbon
monoxide at 75 °C for 4 hours, the selectivity and yield of methyl 3-hydroxypropanoate were 95.7% and 64.0%, respectively.

Key words : ethylene oxide; methyl 3-hydroxypropanoate; Coy(CO)g; hydroesterification



