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Table 1. Technical and economic comparison of methanol
production with 3 kinds of material
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Table 2. Rconomic benefits of natural gas chemicals abroad
1 44.33 62.81 18.48
1 13.09 16.72 3.36
1 15.25 17.16 1.91
2 59.62 61.60 1.98
2 29.15 33.88 4.73
2 13.09 16.72 3.63
2 51.70 55.22 3.52
2 64.28 72.60 8.32
2 25.19 45.10 19.91
2 94.40 127.60 33.20
3 115.50 145.20 29.70
3 117.50 140. 80 23.30
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Table 3. Energy consumption in typical process of synthetic
ammonia preducing from natural gas

(NHst/d) [ NH;GI/t)
1956 1963 300 50.24 [ICI
1964 1975 | 600 1500 41. 03 Kellog
1976 1982 |1 000 1 500( 38.73 Kellog
1986 1 000 1 500| 2931 Kellog
(D
4 , ICI
Lurgi T opsoe
M GC ICI Lurgi )
60% , 20%
, IC1
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H2/CO R
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Table 4. Relation between installation scope investment and
cost of methanol producing from natural gas

(10%/a) 10 | 20 [ 30 | 40 | 50| 80 (100

(%) 100 76 | 69 | 63 | 59 | 52| 49

(%) 100| 67 | 60 | 57 | 54|51 50
60 2GI )
30 GJ/t( )
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Table 5. Carbonylation types of methanol and the products

CH;0H+ CO —CH3;COOH (
2CH;0H+ CO —(CH;CO0) ,0 (
CHs0H+ CO —HCOOCH; (3
2CH;0H+ CO+ %02—>(CH30)2C0+ H,0 (

2CH:0H+ 2C0+ -0, —(COOCHy) 2+ H;0 (

CH,0H+ CO+ Hs —CH;CHO+ H,0 (6
(
(

CH}OH‘F CO+ 2H2 —>CH3CH20H+ HZO
2CH;0H+ 2CO+ H, —CH;COOCH= CH»+ 2H,0

( 1), 70 , 5 (DM O)
Mansanto 5
50% BP DMO
4 2
(HalconFEastman ) 1983
( 2) (6000 t/ a)
30
5 3 ( MF)
DMO , ’
(1000 2 000¢t/a) ) 5 6 8 . n
Leonhard (nt+ 1)
MF

5 4 5 , ,

4 DM C
(oM (Reppe)
., DMC
1994 2.5%x 10" 3x 10%, ,
35 25x 10" 30x 10't* ;
(ENI)
. 3

C2H2+ CH:COOH —CH3CO0- CH= CH: (9)
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C2H2+ CO+ H20 —CH2= CH- COOH (10)
C2H2+ 2ZHCHO ——HO- CH2- C= C- CH2- OH

H:
HO- (CH2)+— OH

(11)

(VACQ) ,
VAC
, , VAC
7, VAC

10

2 000 t, 2000

> BDO

(CO+ H2),

13) 60 :

’

CHa+ %02 —CO+ 2H20+ 519 k]J/mol (12)

CHs+ H20 ==1CO+ 3H2— 206 kJ/mol (13)
13 :
H2/ CO 3, ,
( 6), H2/CO ,

6 n

Table 6. Required Hydrogen-carbon ratio in organic
compounds made from synthetic gas

H2/ CO (%)
2/1 100
1/1 100
3/2 100
1/1 85
4/3 80
5/4 73
2/1 72
3/2 71
3/2 71
5/4 70
2/1 44

:1)

2) = /

H- , ,

, 3 MPa
950 , 1050 ,
50% ,
H2/CO
) H2/
(010) ,
T opsoe (ATR
) 100 m*
7,
) ATR
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950 1 030 , H2/CO 0.99 R
2.97 ,ATR Sparg
CO2, ,
CH4 14 CO: H2/CO
CH4++ CO2 —2CO0+ 2H2- 247 kJ/mol (14)
13 14 ,
, , , CHs (OCM)
14 CO2 CHs4 10
. CH+—CO>—H20 0OCM
H2/ CO 2 ; CH+
10 T opsoe >
( )
CH+—CO2—H20 OCM ,
: Ha2/ CO : h
——Sparg 7 ) )
Sterling s s
7 OCM
Table 7. Research results of OCM catalyst in China
CH,/0, e e
(K) (kPa) (%) (%) (%)
Li—Mn—Ti 1073 — 2.5 43.9 77.7 34. 1
Li—Mn 1023 — 1.7 47.3 59.4 28. 1Y
Li—Na—Mn 1073 — 3.0 38.3 68.3 26.2
Na—W—Mn/ SiO, 1073 — 2.6 38.1 58.2 22.2
Li—Na—Sn 1073 2.0 41.2 52.2 21.5
Li—Mn—Ti 1073 2.5 37.3 82.5 30. 8
Sn0, 953 — 1.5 4.9 45.2 20.3
Li—Mg 998 1.7 47.3 51.9 24.5
Li—Mg—Nd 1003 — 2.0 57.1 53.0 30.3
Li—Re 873 1073 — — 41.3 — 23.5
Li—Mg—Mn 973 — — 44.35 — 24.55
Na—Mn—B 1013 — — 36.4 — 27. 8
Na—Mg—Sn 993 — — — — 25.8
)
0CM 185% 10%,
10 : 1x 10"t :
1994 3 23
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