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The lon jl.- tc l'llJ cne rgy cicmand in Ihe w orld is forecasted to be so large that ene rgy suppl y 

and ai r pollut ion is one or the Lllost seriou s env irolllnc n tal problems a ll o ver the world , Alternative 
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compa rison with go , oil. 

Keywords: ;l\ lcrn al lvc clle l£.:. d i.llcl l.\ I ,I l,e r ([)ivll ,) 

1. U'YI141 

\i1 tH 1l 1rl '1, d"l Q ~ 11I) 'Jfll ') '1ff 1'1 r1 ,n ll) I~'tl llii A~ \) lfllJ 11'1 ') I fl t:JJJ nci l .:j!! 'l'n \ n ntJ j) .:j ci;j rl t1 1,Y 
~ ,nlJ l QllJ 1m .L~ VJJ a~ t'I 'lO ci l l I1 YlJ~ ) hw 'W lfll'l o 'W lmi'tl !!t1:t fll d 11i',~ ~~ ~l1J J ~

. 
tlm a~ illnTI 191:J [ ~ EJ 1J 

d.:j 1'l ::: nfJ1H\i'i ~ jJ t1fl n ::: vi cJa~u191 tltlJJiJ ci NJJlfl ~.;j l, J,ncr '1 ~JlJ'Vl t15 !'vltl{!:[I 'Wll;lft' l9lm~1 ~ ~ ~ tn ~J 11 () 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



~:, ~ ~ c.") I -=-l <=1 ,,'d ~ ~ .d &I .d I 

i:1' :-:O lYl Y1~mJ. l1 11 ~ -Jlm -):::ml jl~ 1 ,~ I, lnl 1'.H 'VIil 'J\l 111J'Wm~ICl ilmnj ..j 'U el.J 'VH't'lnW 'VI I'1I l'n I~ ')~ ln mJ 1iJ 

Hr'ii:1" l fl l:W.yj' Cl [3 1 1~ il -[ f.'I' l:lJl 'i () ff.:jIm l :-:"j iJ 1fHlnrHY~lm 1:-:M'1 Yl U'Hill1 1~ .:j u~n~v1Ni:1'lJ I'J5'W ill,I,-;i ~ 

J"' '''~ '1 'l ~ ~ "" 1 '[ ,, ~ ~ '" I ~== '1 't .. 0 .,,..; ~ ~ 
I lJil:iVllCl ')-t :; rJel fl 'liYlNi:1'lJrnl 'li D Gli'l l '1lMll l'H1J!JnJVll f.lli ::; eJ elfl 'li1'l 'i1 :;-; m H1J.l V1~.:j\i'l'J l ::-; H 

lJJ I~ I lit) Cl 'ill 1111 if1'l'rf.:}if) 'l l ::; 'If ri, 'W ,:~ 1el '1 "I'l -N n n)' 1 I~ ~ .J J11 W.! JJ 'VI 1 'W il Cl el el fly'll 111'111II n'~ 
1\liHJ.n1r. 01l1D 1DilfllJlillV1R'ill"l :;; I~ 1'I111l :;; i:1'lJ 

"""" _I ~ 'V lJ) "" '" d2. 'tnJ'U\il'YIlilfll l'Jill l'f U(;l:::m 'i'Ul ~q fl\il &'lI~ l'W.'U~~!1il J.J 'Yl (;l't)I'Yl't) ~ 

11YlIlJ 11 E1 OI1H){ '11 rel ~hfl:W ~ (CHPCH) DcHll'W:;-; IlJ 'Wu fi' [')' ~ qilm 1~ 1JKel .J \1'1 'Wuni:1"b1 iJ iY 

'b.iD I-I~'W il i"l' lJ u$1 1'1 t{ l V1YI 'J l~ 'W\! 1.l:;-;1J l !'VI'W ~ 11'111 D1All 'l:;-; flil'U rl Hlty'IJil.J 11 r-f~tJ [Ill J l~ nlJl'l1Cl, 

~ ° 9 "?i 11'" "" ~ 9 " w(Liqudied petroleum gas, LP G) llCl ::: V.Ji:1'U.Il'Hl'VIl !l1 l'U U'Uil ~mCl1 .,1'1.J1 UllJ il\jflell'1illtJ !V1 1'11 llJ l'1 'W 

.; 'J' l .v c:J II q, q :I r:Y ..::t~ l'[ :V G! d ~0 <V I ~ 
'VI 'lJ \!~ I'll 1'r f.'l' l:lJl'HI'U'l'l~!!rl i:1''PHlJ ''l CleH'VI D <j~Hil ~'U'l J~!!.fli:1'W,)Cl~'il yl !'W tlYl\l1 m"n~11 J l l1 fli:1' 

'lfl w ~ ' ,m~ jJ tJ.:l i:1'nh rJII,i,l :;-; j,'I' l Hl lfllllJJ.VU! ~011vlll 'VI'Wt I 1CI~m D { \j flliid'ilJ -q'l ,.-u1Jli1~D 1J 1w - 'l14~ 1 '5 
.., ,., "I '[ ~ " :.'1 v v ·~ 0 'I ~..., .. 'I " '" VI·1M) IJ Wi tl j,'I' 1 'J 1J J::; fH) 'U tJ l?l 'l fIl J 1I Cl 'W 1J 1) '~ 1J 'W I'l lJ fll 'J'\.J. l ,1'1 IlJ 'Vl 1'1 til '\1 ili lJ 1 'ln1Yl !I. 11 w in i"I' 

((D il ¥iu~ 1,n'Wfll "1 ~ i\'lJI'lllJ 1fHH? r)'W, 1. tJ l!. nj,'l"lm:w V1ml!1fleJ [~ riTI'l;;i.J.JlmnllJ rtJw '01 n1 J 6,900 

kcallkg c~-<il i,i -I ~ 1Wl -iliI ' 11 1W A~1Vl 'i I 'l~ tm ~l ~.J wi lllJ l'l1'W il tl 0 fl i ,wn 1'l' 'h UlJ 'l1 ft 8 l11il {V.J iJ ri ) 

iJi, f1 LHnlh ~ lJ 1m 55 -60 91 ~ iJfh cr~f)":i l1{liJI J ~ I ('Ji i'l (ri l iJimm l:i :;-;mw 40-55) '[I'1CJri1 9kt1I~{]11'1 1J ~l 
'Li 111 el fl ~ ~ 1') 111 fl ll'1 hW l 'J ~ I'l J t: !'U 1'l1.;1 Dl r~ 1"l1llJ1l ~;"(lllJl 'J \HN l ' l lllr'l ~8 ci 1Hl' JJ \1 7 \\j' "bj In~I 't1.J 1 

l 
jJ,tl ll'ill fl'iJiJ-< LlTI I'1 1hi Ot:J 11 tlfl'fl rf1I O'WlJ '(J 'W elfl '1'li~mH; 8ilfl l'lil'11Jil ~ h~1m 1\l 1J ~ lfl')lI'fD l l'~ ~~lt1 'ltJ 

IIft ::;!!nff lll'lllJ l1 i,l i) 111 of 11Hi r.i . 'IJLl 'i :;; fl i~ 'U'\Jil~ rlllJ t lr, I~ .. 'bj t~ f)'hiln l'1!! nerci1Cll vi tl {'I 'P1 0 il fl'[ 'li~~ u:t 

ri .JNtl m :; ll 'U lil D~ ~1!l 'A ~0 iJ! (It:J cJt.J ~i)'-;h!!ni:1"ll'1I lJ -vf , ~l'VI il {ltJ'Wl~C:HI'l li ~ i:1' t 'tl l~ i'1'TUl'J 11111lJlH' 
c;; .;.....t 4 9 di ~ 9 1:19J :lId.1 ." 

llhJ .1'lHJ I~ i1 ~ ! 'Wlrl'J 1l 1Ul! >'l 'P1 1'lift ! 'W'Hl'lJ 'Li '1 fl ~ IW::; V~i:1' llJ 1 'i 11111lJl h 1,1h -l I'liClI'i'j il .J ll<I'lift i,l 

,~O I ~~~ '1 ~B fl~" H1 'W il fl\lltl : .1 Jjlf1"1 ~1l1J111:1~ I'VI n { IfJu m 'i l.h ::; fl il 'U iJu 'VI~ v~ 'l:;;!l1 t/l l'1~ lU'~ Il .J lll u 

l1'11J 'ih J hi 11'1 ml'l'i rlellJ :;; l1.J 1.1h1'1'W a W' I,) l CJl'i ili 1~ fllVlJ l~ UVU(;'I:;-; mnv ll'i1 ~ f{!.1)~1U 'lJ<j'J t:Jlfllff1:Y 'lNTI 

q " tV ' [ ~ '' '] , , 1" ~ 1. 'JJ '" "" = .... , "" ,. L[ "l ~ l1W rl fI' VlllJ '11(lDl'VI0l ,)J l lil 'Y![f)l'lill , ::; Cl fl H J1ill"IJJil'WUfl J:1''li'WvH1U 11J 'W Ufl i:1'fll'J 'UO'W I'ltJO fl'lil'1 

il ci 1.J '1 1 n~lllJ '1 'W il 'W 11'1 fl eh.J I.fl II'U 
~ 

~.I lifI' 

'I Vl ' 'lJ11 ClDnl wi''CY llJl':i fllhlJ 11%r1'1 'W UflW ~'tJ),1'~ fi ~ ~ i:1' llJl 'i 11 ~lflll'mJ fm H'u tl1.'l' 1J 'l J 'lJ 1i l Vil~1JHI. 'W 

f1l'jN fl Yl m- ~ 1 \1:1'1rh~ 11u llACl .JI) -<'l1'W lt n-c;')' (Gas turbine) 111:1.111 1'1 wmHf;J v1'~ -, l WfllJ Nf.iI'l f1'l ,) lflii'Pi l.:j'l 

~ 0 I Q..< <:I d A' Q ~ I lJ,~ V~ .f'; ~ 
II Q ~ rH i:1'llJl H lU 11 Ll i:1'.J lfl'i 1::; H ,tJ I Jl'li 1') l '~Hl1 11 il ff l'lim! l ~o fl j,'I'lJ 'U fl 'Vl H fl lt:J il H~'1J il.J 1,1 n ff 

'1 rI d! ~ w A ~ ~ ~ G! ~ -='<!:\.=i 0

I'l UJ'Vli'1ill 'Vltl 'J 1 JJiJ I1J J v'U n1(J'U n ul '·Ji tl"~fl .J'li t J fltJ \J'lllj,'l'l'l' l'Ul'll'jl~ 'Vl 1 Itl:\ q Ll'VI 1 1.I 'CY (i) ~fll'J'Wl 

65 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

http:lfllllJJ.VU


ml')J~u "llJ (atm, 2S"C) 

1'1mH{lii~~~~1yl eC) 

U~lJlmr1l';m),1J (wt %) 

tl~lJ1tU'lf~!yj a1 (ppm) 

, ~ " m WM-:Jl1 I fl1 1')J 'Hl'U 

(kcallkg) 

Stranded 

Natural Gas 

0.67 042 049 0.79 0.84 

-25.1 -161.5 -42.1 64.6 180-370 

6.1 

55-60 

350 

52.2 

o 

6,900 

26 

o 

632 

74 

7- 25 

12,000 

9.3 

5 

504 

79 

10-30 

11,100 

5 

470 

37.5 

o 

4,800 

40-55 

87 

-250 

10,000 

Transportation 

Fuel 

Domestic Fuel 

(LPG Substitue) 

~ I Power Generation 
Dimethyl ether 

COME)Biomass 

Wood ~ I C:::::'~l"l 
Feedstock 

Waste 

Refuse 

~'1Hi 
, 

l l'fl'J>i' 
> 

y)'v" i:l~ f11 'j 1hlmmifl !i J11 o{'l tlHlb :; l(J'IIU [2] 

66 

Propellant 


In Aerosol 
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~r;\il "1~!lJ V;flBIl'10fv-J~'Wf'\'m lm'\J0-J!mll'W0fl~ U~J}nf\11\(-J 

2CO + 4Hl --> 2(, [ I)OH -90. 8 kJlmol 

2C H)OH .. ' CH]OCH ] + H 
2
0 -23.4 kJ 'm oJ 

Coal 

Natural gas 


Biomass 

Petroleum coke 


Syngas 
(CO+H21 

I. Conventional two,step process J 
.", Methanol - DME 

Methanol and DME 

DIrect or com med processes 

~t1~ 2 m :;1J1Wl)"ir(11m ) ~ ,.i'I~llJl1l1'i:ill'l O {!!1JU .f~1~1 J " , i1~ t1':i <: 1I1'Ufll) if~ l rll ) ::; ,.j' 1 Yl llJ'ii l1 1'11 11 n{l mJl1i ~\l ) f1 
lI.nl'1'ii'~!f1'j)nl r3] 

'j') I !11 l' 

1'1~1!'W f11) tl-Jlf1'.l 1 :;; ,..('l~UJ1~ 'Gl ~!1'1 8{IVl 0 11 l'11.JH!tlm~ t1;j -Jl1jl ~eJiri ~ ~ V1 ~U 1'1 'W1w.0 ~11i1\il1r'W 

" "t "Q v" ' [ J9 V, I ') 0'''J v' v :.'1 v 'I " ,,1i'i-Jfl V 11ln~f1TlJJfllJm\il0f111fl-J'1'Wml :;; '[YllJl 'Hn0 
n 1 l'lllJl~ IV'II'W !~'Ol'Jl.;jmlW\Jll-J lJll~'IJ'W ~ 

11 f11'j 'W1lJ lJlf1l ~'lJ1'W f11'j GY-Jl rl 'd1 :;; '1'1lJ1!11 'W fllJ tl-Jlm 1 ::; ,..(vl~I1J'';]'Gl:S ll~0n~ vm -Jill flUfl '[Yft~l'fl J 1~'If 
""' ~.oC:Io JQI" 

(Direct synthesis of dimethyl e ther from syngas or the one-step process) \illlJ1.J [] f1 H ll ~-J1.J, 

: L11··C9~K = -246.0 kll mol 
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II f,l t i'l DlJ II~ Wfl f1'rr ~'i'I 'j l ::; lT'I~ f1 'W hH'lll ,[l'Ull'i'l 'H)~u£Jf) 'HllqlJ'UU'\JllHl€Jl) (Sluny phase reactor) llli 

f.l1 ,i ~tJ nli:'j(Jlo o n ' I 'JJ'Yl 'm)~11 D ;Jll \il ~ 5~n~ ff 11,l:l ;:; o ~rl iJd1tJ lJ ~eJ UI11 i1 n 260 tHnll'JJ' r,H9irH'l' i1l(Jl~':':'1 'IJ q ~ . 

fll1lJ~'W 30 'U'.i'.i(Jllllfl' \J;:;'1~rilf)lml ~CJWUD~l!I~cr5~!m l :;; l1r:: ~ (i~ re:lt:m :::; 40 IW;:;rilfll 'H a8 fllf11'l 

' [ ~ - .,...; lJ ~ 1 I";
flltJ m l i'l l'Vl€J 'j ,l1 ut:JGI :t: 90 \Pl~II f1' \Pl~ '\.J~l 'VI 3 

Gas ChromatOf,r11lh 
Conde ~~r 

FID I TeD 
Out putI 

Back pressure reeulator Flowmeter 

Syncas SlurryR~a(tol' 

~ '" "" ~ = "" 1 '"' ~ " " ~ "I ~~-1I'l (J 1'W m :;:' 'Ul'W Ill :i f1' ~u~ 'j 1;:; '\1 Utl f1' Il'ltlnl i:l8 1,'Vl€J'J I'l (J'f) 'J ~ 'ill fill fH'f fl' ~!ml :::; fi 'W u;:; 1 fll'llJ )J fI'HJlfll'J 

~~!1'lI I:::; 'l'YllJ 'Vll'W.0 f,l 11'f1 ::: UBfi~ lJ l~~Jl t1 €J f)'ill flllJ 'm II \'J i:l ';'W i1l(Jhl~'W'f) f) 'W \?1 rn l'VllJu oj) ~ 'il;:;'lh l) 

GlI'l .~,; '111 tl 1'J Nai'l l! Gl Z l,n'Afll II.Ji1lJ ri 1I U flll i:l~1'1'W 'j:::; ~11 I':;; ~'i'll iii 'li Ufllltri€J !'I1 lJ'U fl'U m :;: IJl'W Illd 
'V 

~':HfId l :::,{' lmlJ Vl hl ~!'Vl eJ J Ill 11 J ~~!~ lJ 1~ 1111'?l'11J l 'H lJ 0 .:1 1 'U fll'J ~ ~ \91 .1\XGl" ll'l LIJ11 i;l€h '1'~ { tHlJlilllJl f) 

'I, ~ lWlh ~1111!flld 1~f1i 'W htl flldf-l il\ll l!tlr,y ' I\Pl!1J 11 ~ v l'Vl oHh~~h\.1 f1ld'Vl\Pl~€J~1u1"i ~ ~ 11-l 9i\111'LJ'U 

1ll1~'l 'illfl'\h ::: nl f1'¥>11 ~ <1 ~tl 1~f) Ii 1·1 hnJm.V1f1'~ ~ lj 'l ~li lfll'j {1'~l~ 'h ~~l'W~il'f) ~n fl l~~FI i1\11 ~..j~~ 

100000 i l1vl€J D -JJ '~ ~'Vl ffV'W I,~ (J n"i fld~m ';jff~l ~ b~~ll/~ iJ fil~~N r;\l1 5000 !1Jtl :t91l llllu1J 'W€Jfl111tl ,6 
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