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1. In t roduct ion  
In  Asian  coun t r i e s  a n d  reg ions  inc luding  China ,  ASEAN a n d  NIES  , h igh  speed  
economic growth  i s  s p u r r i n g  a r ap id  increase  in  energy  consumpt ion ,  which  
means  t h a t  t h e r e  i s  a h igh  probabi l i ty  of t h i s  p a r t  of t h e  world even tua l ly  fac ing  
111 a t i gh t  ene rgy  supp ly  a n d  demand  s i tua t ion  a n d  [2] s e r ious  env i ronmen ta l  
p roblems (CO2,SOx. NOx. e tc . ) .  
O n  t h e  energy  supp ly  s ide ,  a n  increase  i s  forecas t  i n  t h e  t o t a l  volume of c rude  o i l  
a n d  oil p roducts  impor t ed  from t h e  middle e a s t  a n d  o the r  product ion  reg ions  
ou t s ide  t h i s  p a r t  of As ia ,  b u t  i t  will  be necessary  to  a l so  u s e  unexplo i ted  ene rgy  
resources  a s  l ign i te ,  sub -b i tuminous  coal,  coal bed  me thane  a n d  unexplo i ted  
sma l l  depos i t s  of n a t u r a l  gas  wi th in  t h e  region. 
Looking a t  t h e  env i ronmen ta l  p re se rva t ion  s i tua t ion ,  to  dea l  wi th  ex i s t ing  solid 
po l lu t an t  sou rces  such  a s  re la t ive ly  la rge  e lec t r ic  power p l a n t s  a n d  
fac tor ies  , desu l fu r i za t ion  a n d  deni t r i f ica t ion  p l a n t s  a r e  effective.  Fo r  t h e  
consumpt ion  of fue l  i n  r e s iden t i a l  a n d  commerc ia l  sec tor  a n d  t r a n s p o r t a t i o n  
sec tor ,  a s  t h e  sources  of po l lu t an t s  a r e  widely d ispersed ,  measu res  to  c lean  t h e  
fue l  i t se l f  m u s t  be t a k e n .  
Fo recas t s  of s h a r p  r i s e s  i n  demand  for t h e  c lean  fuels,  n a t u r a l  g a s  (LNG) a n d  
LPG,  have  a roused  f e a r s  of a j ump  i n  the  pr ices  of t hese  products .  F o r  t h i s  r eason ,  
t h e  product ion  of d ime thy l  e t h e r  (DME)--a c lean  fuel a s  convenient  to  t r a n s p o r t  
a s  LPG--by  syn thes i z ing  from g a s  obta ined  by coal gasification a t  coal mine  for  
sh ipmen t  t o  u s e r s  i n  t h e  su r round ing  coun t r i e s  and  reg ions  is ex t r eme ly  
s igni f icant  from t h e  poin t  of view of env i ronmen ta l  p reserva t ion .  
Recent ly ,  t he  DME syn thes i s  from H2lCO h a s  been  s tud ied  for coproduction wi th  
me thano l  t o  inc rease  t h e  product iv i ty  beyond t h e  me thano l  equi l ibr ium(3 ,4) .  
NKK, which h a s  been  s tudy ing  t h e  syn thes i s  of DME from H2lCO s ince  1989 (1 ,2 ) ,  
i s  now conduct ing  r e sea rch  on a 50kglday bench  p l an t .  
I n  t h i s  r epor t ,  we p r e s e n t  a n  overview of t h e  physical p roper t ies ,  u ses  a n d  
syn thes i s  r eac t ion  of DME, a n d  a n  e s t ima t ion  t o  commercial  p l an t  of DME. 
2. Phys ica l  P rope r t i e s  a n d  Uses  of DME 
2.1 Phys ica l  P rope r t i e s  of DME 
Table  1 shows t h e  phys ica l  p rope r t i e s  a n d  combustion cha rac t e r i s t i c s  of DME 
a n d  var ious  fue ls .  DME,  a colorless gas  wi th  a boiling poin t  of - 2 5 c  , i s  
chemically s t a b l e  a n d  eas i ly  l iquefied.  Wi th  proper t ies  s imi l a r  t o  those  of 
p ropane  a n d  bu tane ,  which  a r e  pr inc ipa l  cons t i t uen t s  of LPG, i t  can  be hand led  
a n d  s to red  us ing  t h e  s a m e  technology used  t o  hand le  a n d  s tore  LPG.  
While its ne t  calorific va lue  of 6.903 kcallkg i s  lower t h a n  t h a t  of propane ,  bu tane ,  
a n d  me thane ,  i t  i s  h ighe r  t h a n  t h a t  of methanol .  In  gaseous  s t a t e ,  i t s  n e t  calorific 
va lue  i s  14,200 kca l lNm3,  which  i s  h igher  t h a n  t h a t  of me thane .  Turn ing  t o  i t s  
combust ion  p rope r t i e s ,  i t s  explosion l imi t  i s  wider t h a n  those  of propane  a n d  
b u t a n e ,  b u t  a lmos t  ident ica l  t o  t h a t  of me thane  and  na r rower  t h a n  t h a t  of 
me thano l .  I t s  ce t ane  number  i s  h igh ,  ranging  from 55 to  60, so t h a t  i t  c an  be used  
in  d iese l  eng ines .  Ac tua l  eng ine  t e s t s  show t h a t  i t s  fue l  consumpt ion  r a t e  i s  
lower t h a n  t h a t  of d iese l  oil  a t  t he  s a m e  NOx level a n d  confirm t h a t  i t  i s  a n  
ex t r eme ly  c l ean  fue l ,  gene ra t ing  a n  ex t remely  smal l  quan t i ty  of soot(5).  I t s  
f lame is a visible b lue  f lame s imi l a r  t o  t h a t  of n a t u r a l  gas ,  a n d  i t  can  be  used  j u s t  
a s  it i s  i n  a n  LPG cooking s tove ,  and  i t  does no t  produce  a ldehyde .  
A tox ic i ty  s t u d y  of i t s  u se  a s  a propel lan t  for sp ray  cans  to  rep lace  f luorocarbons  
h a s  conf i rmed t h a t  i t s  toxicity i s  ex t remely  low; about  t h e  same  a s  t h a t  of LPG 
( 6 ) .  T h e  s t u d y  h a s  shown  t h a t  t h e  toxicity of DME i s  even  lower t h a n  t h a t  of 
me thano l .  

. 

Table 1 Physical Properties and combustion characteristics of DME and other fuels 
Properties DME Propane n-Butane Methane Methanol 
Chemical formula CH,OCH, GH. CHm CH. CH,OH 
Boiling point (9)) -25.1 42.0 -0.5 -161.5 64.6 
Liquid density (p/cm', 209)) 0.67 0.49 0.57 - 0.79 
Specific gravity (vs. air) 1.59 1.52 2.00 0.55 - 
Heat of vaporization (kcal/kg) 111.7 101.8 92.1 121.9 262 
Saturated vapor pressure (am, 259)) 6.1 9.3 2.4 246 - 

Ignition energy (1O"J) 45 30 76 33 21 
Burning velocity (cds) 50 43 41 37 52 

Ignition temperature (C) 350 504 430 632 470 
Explosion limil (%) 3.4-17 2.1-9.4 1.9-8.4 5-15 5.5-36 
Cetane number 55-60 (5 )  (10) 0 5 
Net calorific value (kcal/Nm') 14,200 21.800 28.300 8,600 - 
Net calorific value (kcalka) 6.903 11,100 10.930 12.000 5.040 



It does not corrode m e t a l  bu t  i t  does corrode rubbe r  type s e a l a n t ,  s o  these  
m a t e r i a l s  m u s t  be se l ec t ed  careful ly  ( 6 ) .  
2.2 U s e s  of DME 
Some i s  used a s  so lven t s ,  r e f r ige ran t s ,  e t c . ,  b u t  most  i s  used a s  a propel lant  
( p a i n t ,  chemical  f e r t i l i ze r s ,  cosmetics), with 8,000 tonslyear  produced in  J a p a n  
a n d  about  100,000 t ons lyea r  produced world wide. Its only use  a s  a fue l  h a s  been 
a s  a n  in t e rmed ia t e  p roduc t  du r ing  t h e  conversion to  syn the t i c  gasol ine,  b u t  t o  
t a k e  advan tage  of i t s  p rope r t i e s  s imi l a r  to  those  of LPG, China h a s  begun 
producing DME by dehydra t ion  r eac t ion  of methanol  a s  a fuel  s u b s t i t u t e  for LPG . 
Tab le  2 shows p o t e n t i a l  u s e s  of DME a s  a fuel and  the  energy i t  will replace.  
When i t  i s  possible  t o  produce i t  cheaply from coal o r  n a t u r a l  gas ,  i t  will be used 
widely a s  a c l ean  fue l  which i s  a s  convenient  to  t r a n s p o r t  a s  LPG. 

Table2 Potential use of DME as substitute fuel 

Transportation : diesel oil 
Domestic use : coal , coal briquette ,fuel gas from coal , natural gas , LFG 
Power generation : coal , natural gas, heavy oil , LPG 

3. S y n t h e s i s  of DME 
3.1 DME S y n t h e s i s  React ion 
Tab le  3 shows t h e  r eac t ions  concerning DME syn thes i s  and  t h e  hea t  of react ion.  
As shown  in  Tab le  3, t h e  DME s y n t h e s i s  react ion (e) from H2/CO cons i s t s  of t h r e e  
s t eps :  t h e  me thano l  s y n t h e s i s  r eac t ion  (a) ,  t h e  dehydrat ion react ion(b) ,  a n d  t h e  
sh i f t  r eac t ion  (c). Wi thou t  t h e  sh i f t  r eac t ion ,  t h e  react ion can be ca r r i ed  ou t  
following t h e  fo rmula (d )  which i s  given by combining react ions (a) and(b) .  
Because gene ra l ly  t h e  m e t h a n o l  syn thes i s  ca t a lys t  encourages t h e  sh i f t  
react ion(c) ,  t h e  t o t a l  r eac t ion  is  l ikely to  proceed between (d) formula and  (e) 
fo rmula .  
Because the  t o t a l  r eac t ion  i s  highly exothermic,  if t h e  excess react ion h e a t  i s  not 
eff ic ient ly  removed a n d  t h e  r eac t ion  t e m p e r a t u r e  i s  not careful ly  control led,  
t h e r e  i s  a r i sk  of t h e  c a t a l y s t  deac t iva t ion  by t h e  r is ing t empera tu re .  

Table 3 Reaction concerning DME synthesis and reaction heat 
Reaction Reaction heat 

(kcallmol-DME) 
(a) 2 C 0 + 4 H 2  + 2CH,OH + 43.4 
(b) 2CH,OH + CH,OCH,+H,O + 5.6 
(e) CO+H,O + CO,+H, + 9.8 
(d) 2 C 0 + 4 H ,  + CH,OCH,+H,O + 49.0 
(e) 3 C 0 + 3 H 2  + CH,OCH,+CO, + 58.8 

Figure  1 shows how t h e  (H2 + CO) 
equ i l ib r ium conversion for t h e s e  two  

a n d  (e) and  me thano l  s y n t h e s i s  
react ion(a)  va r i e s  a s  func t ion  of 
t h e  in i t i a l  H2/CO r a t i o  a n d  r eac t ion  
p r e s s u r e .  I n  each  r eac t ion  , t h e  
equ i l ib r ium conversion h a s  its peak  
where  t h e  H2/CO r a t i o  of t h e  r e a c t a n t  8 40 
g a s  co r re sponds  t o  t h e  s to i ch iomet r i c  
va lue ,  t h a t  i s  , H2/CO = 2 ( r eac t ion  (d) 
a n d  react ion(a))  a n d  w i t h  H2/CO = 1 

of DME i s  h ighe r  t h a n  t h a t  of me thano l .  
For DME syn thes i s ,  t h e  max imum value 0 0.5 1 1.5 2 2.5 
of t h e  equ i l ib r ium conversion i s  h ighe r  
f o r  t h e  r eac t ion  fo rmula  (e). T h i s  c lear ly  
i n d i c a t e s  t h e  s ignif icance of t h e  fact  
t h a t  t h e  sh i f t  r eac t ion  (c) proceeds i n  
r e sponse  t o  react ion (a)  a n d  r eac t ion  (b). 
3.2 S l u r r y  Bed Reac to r  
T h e  r eac to r  t ypes  fo r  ca t a ly t i c  r eac t ion  a r e  categorized i n  fixed bed,  f luidized bed 
a n d  s l u r r y  bed.  Because DME s y n t h e s i s  react ion i s  highly exothermic,  a fluidized 
bed  a n d  a s l u r r y  bed r eac to r  a r e  recommended.  The i r  h e a t  t r ans fe r  cha rac t e r i s t i c  
is s o  excel lent  t h a t  t h e  t e m p e r a t u r e  d i s t r ibu t ion  in t h e  reactor  is f l a t  and  t h a t  
t h e  s t r u c t u r e  of r eac to r  c a n  be s imple .  
A s l u r r y  bed does n o t  r e s t r i c t  t h e  shape  and  mechanical  s t r e n g t h  of t h e  ca t a lys t  
compared  wi th  a f luidized bed .  The  ca t a lys t  i n  t he  s lu r ry  bed can be easi ly  
exchanged by  s l u r r y  pomp wi thou t  d i s tu rb ing  t h e  operat ion when the  ac t iv i ty  of 
c a t a l y s t  decreases .  B u t  i n  t h e  s l u r r y  bed,  t h e  solubi l i ty  in  t h e  solvent  of t h e  
w a t e r  gene ra t ed  on t h e  dehydra t ion  ca t a lys t  is low, t h e  most of wa te r  emerges  
direct ly  in to  t h e  g a s  bubb les  a n d  t h e r e  i s  a s t rong  tendency for i t  t o  emerge from 
t h e  r eac to r  w i thou t  r e a c t i n g  with t h e  CO, a n d  overal l ,  t he  CO conversion 
becomes low. So add ing  a sh i f t  r eac t ion  funct ion to  t h e  dehydrat ion ca t a lys t  t o  
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convert  gene ra t ed  wa te r  w i th  t h e  C O  immediately t o  H 2  and  C 0 2  h a s  been 
designed.  Because H 2  h a s  high solubi l i ty  and  diffusion r a t e  in t h e  solvent ,  i t  i s  
consumed by t h e  me thano l  syn thes i s  react ion,  and  overal l  i t  i s  possible  t o  ob ta in  
a high CO conversion ( 1 , 2 ) .  
3.3 DME Syn thes i s  React ion Tes t  
A bench scale  expe r imen t  was performed based on beake r  scale  r e sea rch  (1 ,2) .  An 
outl ine of t h e  t e s t  p l a n t  is  p re sen ted  i n  F igu re  2 .  The  reactor  i s  a s l u r r y  bed 
bubble tower wi th  a n  i n t e r n a l  d i ame te r  of 90 mm and a height  of 2 m. The  p l an t  
capaci ty  is  of 5 0  kglday of DME. F igu re  3 and  F igure  4 presen t ,  a s  examples  of 
t h e  r e s u l t s  of t h e  expe r imen t ,  t h e  CO conversion and  select ivi ty  of a l l  
cons t i t uen t s  of t h e  product  ( C 0 2  i s  excluded and  t h e  t o t a l  of DME, me thano l ,  
C H 4  i s  considered t o  100%) produced in  one th rough  operat ion.  The re  i s  no o the r  
heavy byproduct  t h a n  me thano l  and  me thane .  
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Fig.2 Flow diagram of Bench Plant 
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Fig. 3 CO conversion as  function of temperature 
and pressure(one.through,make-up H2/CO=1) 

Fig. 4 Product selectivity a s  function of 
temperature and pressure 

T h e  CO conversion r i s e s  a s  t h e  

t h e  maximum value.  Th i s  i s  
considered to  r e p r e s e n t  t h e  
effect of t h e  equ i l ib r ium 
re s t r i c t ions  caused  a s  t h e  
conversion approaches  t h e  
equi l ibr ium a n d  of t h e  fal l  i n  
t h e  solubi l i ty  of t h e  r eac t ion  
g a s  a s  t he  t e m p e r a t u r e  r i s e s .  
A CO conversion g r e a t e r  t h a n  
50% a n d  a DME select ivi ty  in  V 0 100 ZOO 300 400 500 600 700 
excess  of 90% were ob ta ined  
a t  a p re s su re  of 50 a t m  and  
a t e m p e r a t u r e  of 300c. 
As for t h e  ca t a lys t  l i fe ,  a s  
shown  in  F igu re  5 , du r ing  
,oo hours of consecutive 
t e s t ing ,  no deac t iva t ion  was  
observed.  
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Fig. 5 Catalyst activity as  function of time on stream 
(H2/CO=1,280g,30atm,WIF=12g-~at hr/mol) 
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4. Syn thes i s  of DME from Coal  a n d  N a t u r a l  Gas  and  i t s  Uses  
4 . 1  DME Syn thes i s  P rocess  Flow 
F i g u r e  6 shows a block d i ag ram t o  produce DME from coal.  Because  t h e  H2/CO 
r a t i o  of syn thes i s  g a s  ob ta ined  by t h e  coal gasification r anges  from 0 . 5  t o  1.0,  t he  
g a s  composi t ion  i s  ad jus t ed  by t h e  sh i f t  reac t ion  s o  t h a t  H2/CO = 1, a n d  i t  i s  t h e n  
supp l i ed  for DME s y n t h e s i s .  I n  t h i s  syn thes i s  s t ep  where  the  reac t ion  (e) 
(H2/CO=1) i s  ach ieved ,  t h e  d i f fe rence  of HWCO ra t io  t o  be ad jus ted  i s  s o  nar row 
i n  compar ison  wi th  t h e  reac t ion(d)  (H2/CO=2) t h a t  t he  equ ipmen t  s ize  a n d  u t i l i ty  
consumpt ion  for  t h e  sh i f t  convers ion  s t ep  a r e  smal le r .  
T h e  e f f luent  from t h e  s l u r r y  r eac to r  i s  cooled a n d  chil led in  o rde r  t o  s e p a r a t e  t h e  
l i qu id  p h a s e  ( DME , CO2 a n d  sma l l  amoun t  of me thano l  and  wa te r )  from t h e  
gaseous  phase  con ta in ing  un reac ted  H2 a n d  CO. Most  o f  t he  s e p a r a t e d  gas  is 
recycled to  t h e  r eac to r .  Because  t h e  one - th rough  reac t ion  r a t e  i s  h igh ,  t h e  
recyc le  r a t io  is suf f ic ien t  a t  1 : l .  Af te r  C 0 2  removal ,  t h e  product  DME is 
ob ta ined  by removing  t h e  impure  w a t e r  and  me thano l  t o  a requi red  level.  
I n  case  of n a t u r a l  gas ,  i t  c an  be  conver ted  to  syn thes i s  gas  of HUCO = 1 by means  
of C 0 2  re forming  a n d  used  t o  the  DME syn thes i s .  
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: OME cost 

power genaration cost 
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' 500,000 k W power plant 

2.2 - 2.9 yen/103 kcal 
8.2 - 9.4 yen/kWh 

... !5.~.!s..bi!ri?n.yen~~ .____________. 

&- 
Fig. 6 DME synthesis from coal derived synthesis gas 

4.2 U s e s  of DME 
It i s  expec ted  t h a t  DME will  b e  in t roduced  a s  a LPG-l ike  home use fuel t o  rep lace  
coa l  a n d  coal b r i q u e t t e  a n d  a s  a n  engine  fuel to  rep lace  t h e  l igh t  oil  u sed  in  d iese l  
eng ines  in  Ch ina ,  Ind ia ,  Indones i a ,  a n d  o the r  heavi ly  popula ted  coun t r i e s  w i th  
r i ch  coa l  resources .  
I n  J a p a n ,  25  mi l l ion  t o n s  of non.coking coal i s  impor ted  t o  J a p a n  t o  be consumed 
i n  e lec t r ic  power p l a n t s .  I t  is forecas ted  t h a t  t h e  f u t u r e  cons t ruc t ion  of more  
coa l .burn ing  power p l a n t s  will  be accompanied by a n  increase  in the  amoun t  of 
coa l  consumed  for  t h i s  pu rpose  t o  57 mill ion tons lyear  by 2005; t h r e e  t i m e s  a s  
much  a s  t h a t  i s  consumed  now.  
In As ian  reg ion  bes ides  J a p a n ,  t h e  e lec t r ic i ty  demand  i s  expected t o  inc rease  a t  
a r a t e  of 7 .8%/year  a n d  t h e  coa l  consumpt ion  for power p l a n t  will be immense  and  
t h e  env i ronmen ta l  po l lu t ion  wi l l  be aggrava ted .  
A concept  of a s y s t e m  i n  which  coa l  i s  gasified and  conver ted  to  DME a t  coa l  mine ,  
t h e n  t r a n s p o r t e d  t o  f ina l  consumpt ion  a r e a  a s  J a p a n  for use  i n  e lec t r ic  power 
p roduc t ion  h a s  been  c r e a t e d  as shown i n  F igu re  7 .  Th i s  sys tem would provide  t h e  
following po ten t i a l  bene f i t s  i n  compar ison  wi th  t h e  convent iona l  coal flow. 
A t  coal mine  , [ l ]  coa l  i s  p r e p a r e d  to  reduce  t r anspor t a t ion  cos ts  a n d  provide 
a s s u r a n c e  of suf f ic ien t  qua l i t y ,  b u t  coal p repa ra t ion  would be unnecessa ry  and  
a l l  could be used  effectively.  [2] I t  would be possible t o  use  low qua l i ty  coal,  for 
example ,  l ign i te  coa l  w i th  h igh  moi s tu re  conten t  or in f lammable  coal which  i s  
i n a d e q u a t e  t o  t h e  t r a n s p o r t a t i o n .  [3]Coal bed me thane  produced a s  a byproduct  
of coa l  min ing  i s  gene ra l ly  a n  unexplo i ted  ene rgy  resource .  A s  i t  h a s  a h igher  
g reenhouse  effect  t h a n  CO2, i t s  p roper  t r e a t m e n t  will be necessary .  Al though 
t h e  coa l  bed m e t h a n e  gene ra t ion  var ies  over  t ime ,  i t  could be used  effectively by 
in jec t ing  i t  i n to  t h e  coal gas i f ica t ion  r eac to r  i n  which t h e  me thane  i s  re formed to  
syn thes i s  gas .  

coal bed methane 
(flow of DME power genaration) 
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At  t h e  t r anspor t a t ion  s t age ,  [ l ]  i t  could be hand led  i n  t h e  s a m e  way a s  LPG, SO 
t h e  sh ipping  a n d  rece iv ing  base  equipment  could be s imple ,  and  would produce no 
d u s t .  
In f ina l  Consumption a r e a ,  [ l ]  t h e  use  of t h i s  ash- f ree  c l ean  fuel would e l imina te  
t h e  need  for  desu l fu r i za t ion  a n d  a s h  disposal t r e a t m e n t ,  [2] a s  a gaseous  fue l ,  i t  
would he s u r e  t o  provide  h igh  power genera t ion  efficiency wi th  combined cycle 
Power genera t ion ,  a n d  t h e  problems of providing a coal y a r d  a n d  dea l ing  wi th  a s h  
would be resolved so i t  could be  cons t ruc ted  in  the  suburbs  of c i t ies ,  thereby  
reducing  t r ansmiss ion  power loss .  
4 .3  Cost e s t ima t ion  of DME product ion  a n d  Elec t r ic i ty  from DME burn ing  power 

F igu re  8 shows a n  example  of DME product ion  cos t  ( a t  coa l  mine  a n d  J a p a n  CIF) 
i n  a case  where  equ ipmen t  cos t  var ies  according to  DME p lan t  s ize  wi th  DME 
product ion  of 910 ,000  tons lyea r  a s  a cons t an t  condition. As  t h e  p l an t  s ize  
increases ,  t h e  cos t  of producing  DME fa l l s  t o  t h e  same  level a s  t h e  pr ice  of l igh t  
o i l  a n d  of LPG, whose  cost  i s  forecas t  to  r i s e ,  i n  reg ions  n e a r  coal mine  a t  a 
product ion  r a t e  of 2 ,500  tons lday .  
I n  t h i s  ca lcu la t ion ,  t h e  cos t  of t h e  to t a l  p l an t  for DME product ion  from coal is 
e s t ima ted  t o  be  55 b i l l ion  yen. I f  t he  p l an t  cos ts  climb from 55 bil l ion to 75  bil l ion 
yen ,  a s  shown in  F igu re  7 ,  t h e  DME product ion  cos t  will  be 2.22 yen110 3 kcal to  
2.86 yen110 3kcal a t  t h e  product ion  s i te ,  while t h e  e lec t r ic  power gene ra t ion  cost  
r i s e s  from 8.2 yenlkwh to  9 .4  yenlkwh in  J a p a n .  These  cos ts  of e lec t r ic i ty  would 
be  e i t h e r  equa l  to  or  lower t h a n  t h e  cos t  of coal bu rn ing  power genera t ion .  
4.4 Compar ison  of t h e  Env i ronmen ta l  Load of Coal bu rn ing  a n d  DME burn ing  

The  t o t a l  env i ronmen ta l  load produced be tween t h e  coal product ion  s t a g e  in  coal 
mine  over s ea  a n d  t h e  product ion  of power a n d  d isposa l  of was te  ma te r i a l  i n  
J a p a n  h a s  been  compared .  F igu re  9 shows a r e s u l t  of t h i s  s tudy .  A swi t ch  over to  
DME flow sys tem i s  s u r e  t o  sha rp ly  cu t  t he  env i ronmen ta l  load a s  follows. 

11 The  volume of CO2 emiss ions  would r ema in  a lmost  unchanged.  When coal 
bed me thane  i s  e m i t t e d  in  t h e  a i r ,  i t s  effective u t i l i za t ion  in  t h e  coal gasification 
r eac to r  c a n  
[ 21 No su l fu r  compounds  would be d ischarged  in to  t h e  a tmosphe re  in  t h e  DME 

flow sys t em.  
3 1  As DME does  not  con ta in  n i t rogen ,  t h e r e  would be no fuel NOx. By 

incorpora t ing  den i t r i f i ca t ion  measu res ,  t h e  amoun t  d ischarged  in to  t h e  
a tmosphe re  could be  cu t  t o  approximate ly  119 of t h a t  d i scharged  from a coal 

gene ra t ion  

Power  gene ra t ion  

cu t  20% equ iva len t  to  CO2. 

powered p l an t .  

a s h ,  a n d  no heavy m e t a l  e lu t ion  would occur.  
41 Ash would be d ischarged  a s  mol ten  s lag ,  it.would 
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Fig. 8 Cost estimation of DME production Fig.9 Environmental load of DME flow 
system and coal flow for power generation 

5. S u m m a r y  
If  DME i s  developed t o  t h e  s t a g e  where  i t  i s  a prac t ica l  p roduct  and  i s  t h e n  
d i s t r ibu ted  a s  a n  ene rgy  source  for home use ,  t r anspor t a t ion ,  a n d  e lec t r ic  power 
gene ra t ion ,  i t  will  m a k e  a s ign i f icant  cont r ibu t ion  to  t h e  reso lu t ion  of energy  and  
env i ronmen ta l  p roblems,  no t  only i n  the  count ry  us ing  i t  for t h e s e  purposes ,  bu t  
i n  o t h e r  As ian  coun t r i e s .  
Because  DME i s  no t  a s t a n d a r d  fue l  which i s  a l ready  i n  use ,  i n t eg ra t ed  a l l -  
encompass ing  e f for t s  m u s t  be made  t o  p repa re  for  i t s  in t roduct ion  and  use  from 
t h e  product ion  t h r o u g h  t h e  d i s t r ibu t ion  s t age .  
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