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Slurry Phase Synthesis of Dimethyl Ether and Its Utilization

gpooog
gooog
gooog
gpooog
gpooog
gooog

gO000000o0oOooooooooooon
gO0000000000000000000
g0000000000000000
g0000000000000000
0O00000000000000O00o0o0oon

g00000000000000000000

gddddddddddduoouoduuuUuuUubME
goobobbboooooobobobboooooooo
goposgdooooboobboobooobn
gooobobboooooboboboooooooo
ooooooooooooobobo200b0b00b00O0
goobobobooobMEDDOOOOOOOODOO
goooboooooooboboboooouooobbboo
gbooobooboobooboobooobon
DMEOOOUOO4OOooooooouoouooooog
ggdo

1.00040n
000000000 (Dimethyl etherD O OODMEO O OO
O)yoooooooOooDooDOooOooooooooooo
gbopboooboooobooiesnuooooooooo
gbobooboboOooboooDbreesboont bMEOO
Os0kgDO0DODOODODODOOOOOOOODOO
19970 000s50000000D00D00O0DO@ODbDOO
o00O0)YooDooooooOobMEODODOOODOOO
O0o0ooooobvd
goobMEOODOOOODOODOOODOOODOOO
gobobooobi10o0obbooobboooob DME
gbobooboboooboooboboooboboz2b0b0O0
giligoobooobooobbooobooooboboboo
00o000DO000OO00o0O0oO0oooocooonoR)an
gobooboboooboooboooobMED D OO
gobooobooobboooboboooboOonb bME
goooooooooooooocoonR,00o0o0oon
gbooooboboooboobobo@moobboooboo
gobooobooon
glgv0gdgobobooooobobouoooobooo
goooO0O)yooooobooooooooooood
O00000DoOoDoDOoDOooOooggeccuy)yoooooo
gbobooobooobbooobobooobboobboo
gbobooboboooboomesonboooboboiln

Yotaro Ohno, Norio Inoue,
Takashi Ogawa, Masami Ono,
Tsutomu Shikada and Hiromasa Hayashi

DME (Dimethyl ether) has attracted as a clean fuel in 21st
century. NKK has been conducting its own DME synthe-
sis research since 1989. Test operation of 5 tons-DME/
day pilot plant has continued on stability over two month
interval and led to the successful synthesis of DME from
methane direct from coal layers. Through combustion tests
of DME with a mass-produced type household cooking gas
stove and driving tests with a diesel truck, it was confirmed
that DME was high potential to be used an alternative fuel.
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Fig.10 The process flow diagram of 5 ton/day plant
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Table 100 Over-view of the continuous plant operation

hours

Run. Test period Plant Syn-gas DME
operation [h] | production [h]| production [h]

100 | 1999/Sep.9 0 Sep.23 270 207 0
200 | Oct90 Nov.2 | 466 | 460 | 408
7300 | Nov.110 Dec2 | 4927~ |7 T aes T 7|7 Tas7 T

400 | 2000/Jun.12 0 Jul.9 700 652 464
500 | Jul18O Augé | 495 | 484 | 458
600 | Sep.180 Dec6 | 1870 | 1780 | 1650

Sum. 4293 4071 3437
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Table 20 The mass-balance in the LP gas plant operation

Rawmaterial Flow rate Product Flow rate Production
[Nmé/h] [kg/h] [t/d]
LP gas 124.1 DME 238.2 5.72
Co, 66.8 MeOH 26.3 0.63
Steam 241.9 water 3.7 0.09
o, 85.9 co, 1114
Cco 22.9
H, 15.9
Total CO conversion 94.0 [%]
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Table 30 Selectivity of the products
(Once-thorough basis)

Rawmaterial Selectivity [C-mol%] DME product
DME Co, MeOH selectivity [C-mol%]
LPG100% 64.7 33.8 1.6 97.6
CBM85% 64.8 324 2.8 95.8
+LPG150
CBM100% 63.4 30.9 5.7 91.8

(CBM = Coal bed methane)
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Fig.20 Total CO conversion as a function of recycle ratio
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(b) 13A specification, damper opening: 8/10

(c) 13A specification, damper opening: 5/10
Photo 20 Combustibility of DME
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Table 40 Test results of DME combustibility

Item JIS standard Result

‘ Ignition No explosiveignition None

: Flame stability Steady flame Passed the standard

| Back fire No back fire None
Test under | Combustion noise 60 dB or less Within the standard
windless | Fire extinguish No explosive noise | Within the standard
condition ' CO concentration 0.14% or less 0.050

I .
Soot emission

No emission of soot | Within the standard
Oversized pot test Steady flame / no odor | Passed the standard
Total evaluation Passed the standard

Conditions: Japanese municipal gas 13A specifications. damper opening 5/10
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Photo 300 DME diesel truck
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Fig.30 Comparison of performance for DME
and diesel fuel (2000 rpm)
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