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Ql I """' 

'VHl\I\11Ut\11flfJ1U'HU 
-~~--~---------

fl1llllUJltl 
~ I ~ ~ ~ 

VH'l~~ll-Hllfltllh!'HU (Coal Energy) fHl 'Vfi:l~~lh! 
d\.1] 91 \.1] 91~ ~ & & ~ 
'VI !mllflfll'HNl !'11lJ'I1U191~fltlh!'l1h!191'11U~9f~'ffl:JJ11tl191191 
liJ nolliJ ~ Q I n I d O "-' "' n I 
!Y~ !191 lJ'ff1U 1J 1~ flti'U'YI'fflfli1Jfl tl ffU 1J1 ~ fltl 'U'IJ tl ~ 

m{ 'U t1 u rh!'W191:1Jl'illfl m1! 11~ uu!! 11 'i:1 ~ 1911lJ 1i 11lJ'I11 ~ 
' 'J) 

'Uti~Vl '11~u 1!1~ ~1~ "1 Yi ffmul'l1!!'i:l ~ff~ fflJ t1 ~1 u ~ ml1 
'J) 

11~ mre:i~l-11~1~"1 lY 'U!1:lunm'l1 muft~ u~ 1utl !mci~ 
'J) ' 

ff~ fflJI'l1iY u 1¢1 i''U m1lJ fl191~U!!'fl~mllJ ft~u Yiijt~ rimu 
" 'J) ' 

1 u 1 'flfl'l'll 1'11'9flflVl'l1mcillru!n191fll1!1l~uu!!1l'fl~flmu 

!1:lu~luifu'l1u191~1~"1 m11oH'111~ 1u'l1u'Ut~~~lul1u1u 
.I "' liJ ~ I liJ ~ ,!\ '1 ~ ~ '1 

11J'\Jti~'V'I'i:l~~lh! !191!!fl fl11!Nl !'HlJ!'V'Itl !'!1fl111Jltlh! !h! 
" 

o <!\ "" liJ •• 1-~ ?1 ~ 
fl11'Yil~lh!!!'i:l~!'V'Itlfl11N'i:l191 !l'fl"ll !1Jh!191U 

fl1lt~~ilut~l 

~ 1u iiu U'U ll! 1:1 U!! 11 ci ~ 'V'I i:l ~ ~ 1u 111fl9flfl 

~ o "'"'""·I"' d '1 1 "'"" '1 ~ 191fl1911'Ul1'V'I'YilJ1J1:JJlW:JJlfl'YI'ff191 !h! !'i:lfl lJU1:JtllJfl11 !'11 . . 
'J) 

~1u l1u!1:lu!~tl! 'V'Iil~ 1 u nu1l1 ~t~mu !!'i:l~ 1 '11' fl1llJ . 
~ ?I "' "' ""I ~ .J '1 ~ "' I 

1tlhl!1Jh!!1'i:llh!'U'V'Ih!1J:JJl!!'i:11 G}f~fl11 !'I1'V'I'i:l~~lh!1llfltllh! 
'J) 

l1u1umJ'urit~ulrwJ'~ij1~mnlrn !'V'I11~m~EJ6iJ~ijm1 
G)3J~ ~ ~ & \.1]911 ' .<::! G)3J 
!'l1!'11tl!'V'I'i:1~111flfJU9f~'l11 !191~1tl !!'i:1~191tllJllJfl11 !'11 

'J) 'J) 

! ~tl! 'V'I il~ 111 fl '1--llir u !1911 fl1'U ~ il u 111! 'V'I11~ ij 11flltl fl 
" " 'J) 

! !~ 191 ~ !!~!n191 n111lfi 1~ f.J191 ffl'\1 fl11lJ 1 u 111~! 'VI fY{) ~ nq 1:1 

!!'i:l~ ijfl11'1Jtllt11'11 111i1uh1l!!'i:!~tl!lJ~fll ~1ul1uni:l'U . 
~ I ~ I 

!1:lu! m ci~! ~tl! 'V'Iil~YiiJ ulJ 1 oH'ilu lJln~u 111~ nt~'U n'U!ijtl 
'J) 

!fl191ij1nq~m1w'V'Ii:l~~1Ufli'~1my1utl 'V'I.f'l. 2516 !!'i:l~ 
I ~ I ';j} I 

'V'I.f'l. 2522 Ctl~11flll-lliJU!VilJ'ff~~U:JJlfl ll11'flfl;i~'!1u 
" jl I I I I 

I ~ ~ ~ ..:::id 0 I ~ 

mm!! '11'i:1~!'11tl!'V'I'i:l~tlu"'J 'VIm lfl11911fl11:1Jl'YI191!! 'YIU 9f~ 

l u ~ 'tl191 fiij n11 1 oH'~ 1u ilu! 1:1 U!! 11 ci ~ 'V'I i:l ~ ~ 1u ~~ nci 11 

tJ riN hn1911lJ~~!!~11 ~1ul1uil~fl~! 1:lu 'Yii''V'Iulm 

"""'""·I 1 "' "' "" "' 'I ~ "''1 ~ ~ 
1i11lJ'I11191'YilJ1J1~ !ti'I1U!!'i:l~tl~lJ!'\1'i:lti'V'Itl !'!1lJ~Eltl !'11 !191 

'J) 'J) 

ant! 'Uft~utl !!~m1l oH' ~lul1u!1:lu!~m'V'Iil~lru ~1!1:lu 
91 ol!!!l.dl 1 ~ 1' 9) 

191tl~fllU~mN'i:lfll~'YI'U 191tl'fffll'V'I!!1191'i:ltllJ'IJtl~ !'i:lfl1911tl 

1. l11nuum·n'l1!ii~thui1u 

~ 1 U llh!! fl191111 fl N'i:l 'IJ tl ~ fl11! 11~ tlh!!! 11 'i:l~ 'Uti~ 
1'i11lJ'I11~'1JtJ~ 1'fln ~m~'l'll~tl9flflVl'l1~1911tl'i:l~!!'i:l~ff~fflJ 

'J) 'J) ' 

tl ~1 u ~lJl-11'11 ~ tl!!~~l-11~1~"'] '11~tltl111!fl191111flfl11ll9flfl 
'J) 'J) 

Vl'l1!'!1ciTwt~nm~!!'ffl-11~191'V'I1lJ1!!~1ff~fflJI'l1t~V1u'U~!1W 
" " 'J) ' 'J) 

lYu !ijt~nm~1u 1 119flflVl'l1mcilil t~fl11191l1''U 1 191tl191~fltiU 
" 'J) 

~1~"1 !1:JU~lh!1UlJlfl~U1911lJcil~'U'I'll 1 'li'!fl191fl11U'U{)191 
'J) 

1191 ul-llm! fl'Utl ~191 ~ fltlh! 111~ fltJ 1J fl'U 1¢11 'U~'Yin'V'I'i:l'U tl ~ 
'J) 

fl1llJft~umul u 1'fln '1'11 1 '11'9flflVl'l1~1~"1 mcilil!fl191fl11 

! 11~ uu!! 11 'i:l~ 'Yil~! fl ij 11u nm m 1:1 u ~ 1u iiu l u ~ 'tl191 

.J n lliJ ~ I n I , "' ~ O 

9f~'ffllJ11tlff11J !1911111J!!'U'U Ufl11ff~'fflJ9flfl'V'I'I1!!'i:l1'Yil . " 'J) 

l'li'!fl191!1:JU~lh!llh!UU ij¢11tlflh! 2 11I!!'U'U~tl 
"' ?1 Ql ~ d ~ 

1.1 !1Jh! fl11 ff~ fflJ 1911'\J tl ~ 9flfl'V'I'I1'YI! fl tl! 11 HU 
u 

'J) 'J) " 

!~'U 1191t~~lu'U~nwlru tl11111~!tlu1911lJ~lJl-lm~tl!!~~l-11 
" ' ~U"'J !ijtlijfl11'JJ~ 11t11911tl'i:l~n11~ff~fflJI'l1ilut~rimu1u 

"' ';j} 'J} ';j} I 

!!~~l-11lru nmmtlu 'ifu ~1ul1uYi!~ tlflll!! 11ci~m1ff~fflJ 
' ' 'J) ~ l~..:::i I~..<::!~& 

1911tl~fl'U'YI (autochthonous coal deposit) tllh!'I1U'YI!fl191'1JU 

" " ~ ,:::1~ I.<::!QI~ ..:::i Ql 

111flfl11ff~fflJ1911!!'U'UU lJfl'V'I'U1llJ'I1U191U!'I1Utl111~1911 

'J) " ' 

t1 rill'i''ifu ~ 1u iiu 1191 u11dj 'ifu ~ 1u iiu fflJl!'fflJtl! 1:lu 
"' " ~ 9) 91• ,.:::iQI~~ Ql 19) 

'U 1 nw m1~ !!lJ 1111~lJ '11U 11 u 191U 1911U!! 'YI1 flff'i:l'U t1 um~ 
"' 

' " " 
n1911lJ !!'i:l~ 1~~t1uijm1au11~11u1u.Jfu~1ul1u rut1~1u 
"" .I "' liJ~ I ~ liJ ~"' 1 'I I "" 

'11U11~fl~11J9flfl'V'I'I1 nmm!'HU !191'11191 !191tl!u'V'Il~ !UtllU'HU 
"' ' 'J) 
0 ~ I ~ 

fJWfll'V'11911 (low rank coal) !!'i:l~fJWfll'V'I'Uti~!Utltllh!'\1U 
' " ' 

lJfl 1~fl~ll191'i:ltl191 'if'U~lh!llh!ff1Ulltl~,j'l~ l\Oi'11~iji:lflEJW~ 

~tlh!'l1~t1Qtl ff1Ufl'i:11~"']11~!tJU~1Ullh!~ijfJWfll'V'I~ij 
i:l flEJW~!1:JU lJU 111 !!~ff1U191tlh!'UU 11~ijfJWfll'V'I'Utl~ 

I I ';j} I I 

~1ul1u l'l1'fl~flfl 1 191tlll1 111'ifu ~lul1uYi!n191t~vil'UYi!! 'U'U 
"' " " " il11~ij.Jful1u~u1911Utl191t~v'1i'1~'Uu !mci~~lUllU!!'U'Utl 

"' 
ffl:JJ11tl'V'I'U 1¢11191ui1 111 1191mu 'V'I1~!mci~'UU1191l mli 

u 

' " !!'i:l~ff1fli1J"l 'Uti~ 1'fln Yit~~~t~ut11'Yil~'l,i'1 1'flnmumtlu 
I ';j} ';j} ';j} 

I d..:::i 0 ~ ,:::1 ~ ~ 

!! 11 'i:l~'YilJfl11 fll!U 191!! 'U'UU mffu 
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d Q.l ~ d ~ 
1.2 ! th.J n THY:::: ff:U \911 'IJ tl -:j G)f 1 n 'V'l 'lfl'l!fHJ! 11 ~ ty 
'' ' jJ 

~~u 1191 hrYiau 1ilt~iim~i1-:j 1 ~tJ\911£HNtlmhw191m!u 
" 

. " 
u~ nw Yi~1u 191:::: nt~u 1l1m u~::::u~ nwuei-:j 1 u '111J!'IJ 1 . 

'V'l ~ t1 m'lu\91:::: nt~ u gu "l u~:::: 1rl t1 \l n'W' \9l'V'l1:U 1tl ~ 1 'W'lJ ~ mu 
. " 

Yil'I1:U1::::ff:U~11::::\9ln\9l::::nti'Wff::::ff:Ull1J(l:Ufl'W!~'WoH'Wri1'W-H'W 

. 
Q.l ,dl ~ <'::~ I 

2.3 ~:::: \911J fl11 :u ~ n 'IJ {) -:j G)f 1 n 'V'l ']f '1'1 ff:::: ff :u {) f.l .. 
'J I .J 'J} IGJ <V "'i o 'J 'J} "> <=I o' 
!'W!W-:j G)f-:jmtl~ !'W~::::\9lu~nmn"l 11::::'1'11 m~~'W'I'l~f.lm 

~'111-:j I n~111m1 m1-:jfi 1l'W\9l!~:u ~~ t~ni11mci-:j m~ff::::ff:u '1'11m~~tJtJffmm!utJ~-:j !'V'l~1::::~il'W'I'I~6!~ff1m~tl'I'I'W 
Q.l ~ <'::~ ~ <'::~~ I 

\911111n'V'l'lf\'l!n\9l'l'lti'W (allochthonous coal deposit) !!'11~-:j 
" . 

ri1u-Huuuuil!~rit~tJiit~~ll'1tu ul'i11::::iit~~1um-:ju~::::!'l'lfl' 
" " " 1 191m 'il 'V'l1:::: 1 u u~ nw '1111 ~n'\f11-:j¢11u 11'1' 11'11ci-:jri1u -Hu 

" 11 uuw iimw 111~ nw !~rit~t~n11-:j'IJ11-:j! m::::fi11:U'I1'W 1'11 tl-:j 
" . 

i'uri1u-Hu !~mlut~u l'Wtl-:jlJln:U1111n1J1-:jri1'W'IJtl-:jG)f1n 
. " " 

Vl"lfYitln111'l'il9l'V'l1l U111fl!!'l1ci-:j!~:u i'uri1u-Hu 11::::iiff1~ 
" 

g'W"l u::::uut~~mn 119lmQ'V'l1::::ffn~!n\91111n'V'l1n1fi~'W 
" . " 

191JJ9f-:j'l'l1111'iiu~mw~!~1 (ash content) mnni1uuu 
jJ ' jJ jJ 

I Q.l ~ <'::~ I Q.l I ~ .:::!1 IQ.I 
u m ff1'W "lf'W 11 u '\'111-:jtl t11J u "lf'W '\Jtl-:j mu 11 u 'IJ'W t1 tJnu 

" " " . 
i'u -Mul'1'u rl' 11 ui91Yitln'l'l1mtJ111'r-mit~uu~::::'l'i191'V'l1l U\911:U " . " . " 
ff1tJU1 1191t~l1'1tumhwn11::::ln\9l!~ui'u-Hu'l'1~1ml~::::-Hu . " . 
~'W\911'W iumwYiln\91 Mi'u-Hu'1'1~1tJ11::::'1'11111'ri1u-HuYi 

!¢i'l~iiflwff:uir~1um~t~u !cin1G)f'l11t~'l'l1111'l~uri1u 1 fin . 
lp.l (;)} ,J.,.,%'1 "' <:! 
!\91! 'V'l~1::::fl1G)f'l'l!n\9l'll'W 1 u m::::u1u m~ 11:::::um~l~\9l~tl\91 

" H1'W '\f11-:j'!ft~-:ji1-:j'IJt~-:j-Hu'l'l~1tJt¢i' ri1u 1 u mw 'IJt~-:ji'u 
. " . 

ri1u-Hu Yiii-Hu ~'W\911'W u191ll'ut~~~1-:j1J'Wt! u n1G)fvhn1911 u 
" 

~::::11i1-:j m ::::u1u m~ffmtJI?l1'1Jtl-:jG)f1nVI "lf11:::: ~~ ff1m~ tl 

H1'Wt~t~n! u!¢1 ri1u-Hu ~ l¢i'~-:jff1m~tl'l'l1!~uri1u-Hu 
"lfU\9lt~u lcin1G)f!!~::::'l'l1ri1u 1 fin! ¢I 

2. B~~Uj::::mmh! m·nhruV~tin!'ih! 
cl ~~Q.IdoQ.Ido931~ tl -:j flu~:::: ntl 1J'I1 ~ tl u 1111 f.l'l'l ff1fl ill '1'1 '1'11 ! '11! n\91 

u 

ri 1 u -H u I ¢I llfi 
31 31 ..::t d 2.1 \911'Wfffll'V'ltllfllfl' \9ltJ-:jJ.Jffm'V'lmmfY'I'Imm:::: 

. " 
ilum~!11~ty~~u 1191'\Jt~-:jVI"lf u~::::'W'ufhrl'i1-:j"l 9f-:jiil1-:j 

" " . ~ 9 <'::~ ' ~ 9 <'::~ ..::t 'V'l"lf !1Jl~f.l-:jfi!!~::::'V'l"lf !1Jl~f.l-:j!\9lf.l1 
" j/ I t j/ 

2.2 VluYiYiiim~ll'utl:unut!u 1'1't~-:j!~uu~nw 
t j/ jJ I 

Yi !~ii1l1! '11~!~1t~t~n '111t~l'1'tJ-:j!~uu~nw111i'J-:j u~:::: 

~~uu~nw ~iin1G)ftltln~!11'W ~1n\91 ~~u !~111'ln\9lm~ 
! U1ff~ 1 f.l'\Jtl -:jG)f1n VI "lfn {) 'W ~ 11:::: n m f.l! ~ 'W ri 1'W -H 'W 1J ~ !1W 

,· 

. . 
2.4 m~!U~f.l'W!!U~-:j'\fl1-:j;1lfliiYimm::::ff:uu~:::: 

iiw:n:ul'it~!~tl~ 11::::'1'111Mm~~tltJffmtJGJI1nw'lf '1'111M'mntJ 
" . 

1 ~ u ffn rut~~~ f.l1 ilu 1\91 f.ltl ~1 u ~ u 'IJ t1 -:jff1~ Yi iit~ -:j 1'1 .. .. 
u~::::nti1J'\Jtl-:jfi111Jt~'W!!~:::: lei 1191~!11'Wl~'Wri1'W 1m1) 1 'W 
. . " 

Yi ff\91G)f1nVI"lfYil91 n\91:::: nt~ u ff:::: ff:u nut~ ~t! u 11:::: n~ 1m~ u Vl\91 . .. 
J I J j/ 

(peat) 9f-:jtr -:jff1fi'ty'Viq'l911 'W m::::1J1'W nn iH'lt~fffll'V'l 
. " 31 I ~ 31 ..:!! 19 31 0 !! 1\9l~ti:U'\Jtl-:j!!tl-:j'\flff::::ff:U\91:::: nti'W (11G)f1n'V'l"lf11:Utlf.l !\9l'W 1 .. 

ilmnulu11ilu'l'1~611::::l~ff1m~tl'l'l1m~~t~tJffmtJ!¢i' 111t1 . 
" ~1$iwnu I ut~t~n~~ 11u 1 ummrY11::::'1'11111'G)f1nVI"lf!n\9lm~ 

!U1!tlt~t~!¢i' . . 
2.s m~~u~t~uuu~-:j'\f11-:j1i~w1'1'1t~1Yimm::::ff:u 

~ 11:::: '1'11111'1 fl\9lfi11:U ni911Pl''W!!~::::fi11:U~ tl 'W ~!'11:U1::::ff:Ufl'W 
11::::'1'11111'G)f1nVI"lf!!u~ffm'V'l!~uri1u-Hu 1¢1 ~~u m::::u1u 

.. " 
'J} '1 i """' "" "' "" m1mt~'W111nmt1 1'W ~~n'l'll'V'l:U'IJ'W\911m::::\9lum1:u~n11:::: 

~I Q.l I Q.l 9 ' ~ 
!u'W\911'11f.l\9lm::::u1'Wfll~ntl\911 1'11:U u~::::11::::1n191m::::u1'W . . . " 
m~~u~t~uuu~-:jfl'uru t~-:jmmnm1:u~t~u~uu'\'lu '1'11111' 

Vl\91 ii mm u~fffll'V'll u1 ~'W ri1u -Hu ~~ tJn m ::::u1u m~ 
" iH1 mmu~ffm'V'l1~uri1u-Hu .. 

QJ 'QJ oQ.' .q 

3. Vl1 fJ £1 H 'U 'l! VI fJ 'l! fl1 j fl1 !'1-! VI til 'l! 't'i 'l! 

" 1?11tl ~1-:j 'Uti -:j'l'J 'W \91 ti'W fll~ rl' 1! iJ \91 ri 1'W -H 'W 'Utl-:j!! '11 ci -:j 

~iim~ff::::ff:ul?l1t~~ilu~u ff\91-:j Hi um'V'lu~:::: nt~u 1 .. 



(;']l~'IJU'Jf1 
w "' f11';) 'Vl'Ut1lJ'lltl~CJilf1'V'I'li 
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\;']l~uVirHJ~ 

f11'J U 1h 'fffll'VH rJ'W ¥;Ill 

i;']l~tJVi'ffllJ 

m'Jmh'fffll'V'I!rlmh'W 'H'W 

ill'l"'1.h~flfl'IJ 1 i;']l~'Uf11'J!fl\9l~l'W'H'W 

~:IJl http://www .uky.edu/KGS/coal/images/peatcoal.gif 

'\11 f1fll'Vl1h ~ mJu 1 u 'ff~ -nl'wiu nn tll!'W ~ 
" 

riTWlf'W ~~ ~'ltA 

t11~1J!I'Hl u~nw~!~'W M'Wtl'l U'l u~nf1 
I 'j/ 'j/ I I 

~ d~ ~ I 0 .<::::). dd Cl.l 0 I .<:::::!. 

11'1tl'Yl'lf'WU'Q~ 'HJ!!:JJ'W 1 1:JJ'Yl~W 'Yl:J,J';i~~'IJ\9llf111'1J'j!JW 

9)~.<:::::!, Q,./ ~.<:::::!, 'j/d 

1 tl'IJ 'IJ1'l CJf'l !f1~ f111 ~'IJ \911~-:J 11' 1 tJ'IJ'j !JW 1 tl'IJ 'IJ1'l:JJ f111 tlf1 
" ' " ~1'ff 'l~'W ii'fffll'VlU1~~tJ:JJVifl1'\.!1tJ1 ,rij~'lf!fl~~'WU~~ 

" " " " Q.l I I I d, .<::!.<:::::!, Q.l d QJ .<:::). 4!9 

my;WtJ~tltll'lM'Wl!!'W'W :JJ1'l'\11'lf1\91MmtJm'l :JJ'Yl'l!f1~'\J'W 

u~~~:JJ\911tJ~'l ~~l'im'l'W!~'WoM1'l'l vh 1,riiCJf1f1~'lfl'i1'l'l 
'ff~ 'ff:JJ l1 'Uti :JJ fl'W! ~ '\.! ~ 1'\.! 1'\.! :JJ1 f1 

0 QJ .d ~ .<:::::!, J'.q Q.l ..:A 
lllY~U'Yii;Tfl'l !:JJtl'IJ1 nw 'W :JJ m1 N'Vl'l!'W tl'l:JJ1'\11f1 

q 

m1!u~t~w!u~'l'\Jt!'l~11~n 'Vi11,riil91~ntJ'W~'Wmll'ut~:JJ 
I I 'j/ I 

CJf1f1~ '!fu ~ ~CJf1nE 'lii;i\91~'\.! 1 1:JJ ll''lii m1 1 u~ tJ'Uu u~'l 
' " .q 3) 1 'j)'j)oJ Cl.l 

'fffll'Vl'ff'lU1~~tl:JJ !'lf'W fl11~UM'lU~'l 'W1'1'11:JJ f111!1'Vl'l 

'Vi1mt1 f111!fl~tJ'WlM1'\Jtl'l~11~n f111U\91f1!Wf1'\Jtl'l 

U~'W~'W !~'W\Oi''W 'Vi11,rCJf1f1~'lfl'i1'l'l ~'ff~'ff:JJtl~l~f'IJU1 'l 
<V l1] 31<V 31 '\ 1 I 'I 31 "'> 

f1~~'WU~~ !~1'1Jfl11:J,J';itl'W'\11f1flltl !'W !~f1 'ff'll'l~ !11'!f1~ 

f111!U~t1'WUU~'l'Yll'l!fliiu~~V!Emf 1 'W u~nw ~'lf1~11 
I _J'..,::g d c:! 

CJf1 n1 11 ~ 1'\.! '\1 'l!! u 1 'ff fl1'Vl! u1 u'W 'Vl\91 
' " ov-=1 C)..<::::t, QJ QJ 

'illY!'IJ'Yii;TUJ tl'Y11i'Vl~'\11f1'Yl'lm 'lf1~~'WU~~fl11:JJ 

~tJ'WmtJ1'W 1~m~'W!1~1'W1'W'l 'Vi11,rri1'W~\91\jmJ~~1 

f1mti!~'W ri1'W lf'W ~'liif,JW ~f1'1:JW~U191f11'i1'lfl'W 1 'WU\Oi~~ 
" "" 

U'ti'l ll'ltA~'Wtl~fl'IJ~f1'1:lW~U~~'lflA~'\Jtl'l~'lf~'Wli1~ 
" q 

o I "' 
4. fll'Hll!!'Wfltll'W't'i'W 

0 I .<:::::::!, 9 'j) cl I 'j) 

f111'\11U'Wf1tll'WM'W !'lf!f1WCVI fllfl11:J,J';itl'W (calo-
' .<:::::!, d' dC! I ... J.&::::~o 

rific value) U~~Nm!fl11~11''1'11'l!fl:JJtl'W'l !'lf'W IJ1:JJ1W 
cl I ~ 

fll'j'IJ'eJ'W (fixed carbon) fllfl11:JJ'lf'W (moisture content) 

U~~fl11:JJ'ff1:JJ11t11'W f1111~!11'tl (volatile matter) ~mi'u 
d"" '1 31<V '1 ~ "" 11] 31 ' 

1~'1J'IJ'Yl'Wti:JJ !'lff1'W:JJ1f1 !'WlJ'\1'\l'IJ'W !~Uf1 1~'1J'IJ'\Jtl'l'ff:JJ1fl:JJ 
q 

'Yl~'fftl'IJU~~1'ff~Ul'i'l'ffMi'l}fll:JJ~f11 (American Society for 
1 11] 31 o ' "" ~I 

Testing and Materials, ASTM) !~tl !~'\11!!'Wf1tll'WM'U!lJ'U 
" ' ' 

4 ri'1~u'l1'W 1~m'1t~-:Jmnu1~!fl'YlViiim1utJ'W:JJ1f1Vi~~ !u 

UtJtJ~'ff~~tl UtJ'W'Yl11tCJfl91' 1J'YliJir'ff ~u1J'YliJir'ff u~~ 
'I 'j/ <u <u 

"" 11] o' - 111J 31"" ""<!! 
~f1 !'W\91 'ff'jlJ ~~~'l'Wfltl 

q 

I "" 11] o' ~I ' 
4.1 tll'WM'\.!Ufl'W'Yl11 !CJf\91 (anthracite) !lJ'Wtll'W 

lf'W~tlf111'~fl~1 '\.! ri' 1~'1J'ff 'l'ff~ flfll1!~'W ci1'Wlf'W~iJ1'1Wfl1'Vl 
<u 'll 'U q Cl 

~~'ff~ ii~n'l:lw~IPI1!~'W!-:J1ll'W iim1:JJ111'ff 'l iiu~mw 
q " 

cl ~9) J'lfl d.&::::!o ~~ 
fl11'1Jt!'W'ff'lt1'l1t!t1~~ 90 'll'W 1U :JJU1mwm1:JJ'lf'WI911 

" 
mnu~~ii~1m1:JJ~t!'W 'ff 'l iifl1'WU t!m!l'i'\1~! vJ~~t11n 

" q 

I G) IQ.I13)d IJ .&::::~odG)!V 3) 

'ff1'W !MqJ:JJf1 'lf!U'WUM~'l!'lffl!'Vl~'l!'Vlfl !11'1'111mf:l'Wfllt1 

'1 31 '1 31 "" 
!'W'IJ1'WU~~ !'Wfl\91'ff1Mm1:JJUf11 fl\91'ff1Mm1:JJ!fl:JJ 

q q 

!~'WI'i''W 



4.2. riTt.!'H'Wi}VJiJ'l11:Y (bituminous) !~'Wril'WM'W 
'" ~ ~ 

~ I ..::::! Q.l cj Q.l ... I 3) Q.l I 

!'Wtl!!'W'W 11(;lfllJW~!!'lJ~ !!(;1~11mJ~u':i~flmWI1CJ'lf'Wtn'W 

M'WiM11:Yu'VI~ihl'flllw~t~'Wir'W111 i:iu1111wm1'UtJ'W 
~ 

"I 'J) "" "' 'J) I 
U':i~lllW':itJ(J(;l~ 80-90 !!(;1~11'fnl11'lf'W':itl(J(;l~ 2-7 tll'W 

M'Wu-:i~tilncl'l:Ylm-:it1!!1l~~t:JCJ1~t~'W 3 fl~11 1'1111'fnl11 

1:1'1111-:itl 1 'W m-:i1~nw fit:Ju1~!il'VI~i:iml111:1'1111-:it1 1 'W 

I ..:::::, Ql ~ ~QI .<:::! 

4.3 tll'W11'WGJf'U'UlJ11'W1:1' (sub-bituminous) 11 
~ ~ 

QJ l::iO 'j) tt:::S 0 t!i I~ .<:::! 

(;jfllJ w~ l:Y'Wll'll(;l! '1111 'li'W t1~~1 1 'W t:Jm'W 11'W 'll~11 1'11111 

at:J'WI911i'1~1CJ~~~ 11J!!~~lllfl i:iu1mwm5'UtJ'WU1~111W 
~ 

'JI "" "'~ "I 'JI 
':itl@~ 71 - 77 !!(;1~11i'l1111'lf'WU':i~lllW':itJ(J(;l~ 10-20 

~ ~ 

ril'WM'WU1~til'VIui:iri1'Wmfl1 ~~~'Wt~t:Jtw~~ 1 'W m1N~I'l 

m~ll1:1'1vHh 11~tJ 1~1'WtJI'l1:1'111ml"11 . 
4.4 ril'WM'W~fl1'W\91' (lignite) !~'Wril'WM'U~iJ~ 

~ 
..:::! ~ ~-~ 1'j)cj 1cj 3) .<:::!..:::.tO 

'Wtl11GJflfl'W'lf!11(;ltJU1lfl!) 11 !11'Wtl~!(;lfl'Utl(J 11ff'Wll'll(;l 
9) ..:::g 0 c:l .... l~ o' I 'j) 'j) .<:::!,..f..<:::::t. 

!'1J11'li'Wtl~~l11u1111Wfl11'Utl'Wi'ltl'W'1Jl~'WtJCJ !!(;1~11u':ill1W 

,J C/ 'J} I 1 I 1'J1?1 
i'l1111'lf'Wi:Y~tl~':itJ(J(;l~ 30-70 1:1'1'W 11Ultlfl 'lHU'W 

'" "'" 
t4mw~~!!(;ld1w:ht~'Wril'WM'W~i:iflwmw~l . 

0 ~ ' ~ 
5 fll1 'Yil!'lUJ M tll'W 'H 'W 

~ 

m-:i'l'llmijt:J~ril'WM'W1'W 1(;jfllfl~~'Wlll'Wl'W!!~1 

!!l'i~~~11iiflnVi'WJ'W lm-:i'l'llmijtJ~ril'W M'W 'U'W ,~ 111qjn 

trltl 1'W-:il1ff1'11nll~ 18 1~CJYi'11um-:i'l'llmijt:J~ril'WM'W 
I ~I fj) Ql ~ 0 ~ 

'lJ ~!! 'lJ ~ tl tl fl! U'W 2 !! 'lJ 'lJ ~ 1(Jfl'U fltl fll':i '1111!1111 tl ~!! 'lJ 'lJ 
.C:t ~I o .ct .ct 

!1111tl~!u~ (surface mining) !!(;l~fl11'VIl!1111tl~!!'U'U!1111tl~ 

M~'W (underground mining) 1'Wflll'Vl'llllWl!iltJfl~U!!'lJ'lJ 
o .<:!1 I ~ .<:::!3) 0 Ql '.J) .<:::::! 'J).:::::!, 

fll':i'VIl!1111tl~ 1 'W!!I'l(;l~!!'U'U'W'W11'1Jtl'll lfl~ 'Utl~!!(;l~'lJtl!i:Y(J 

!!l'lfll'il~n'WtJtJfl1u ~~'ll~l'i'tJ~~~~ml:l'flllW~'VIl~'fil"Wi'VIm 
'lltJ~tmci~ril'WM'W !!(;l~'fnl11A'mil'VIl~lffl"WUffl1:1'1'11t~'W . "' 
111:l'fl1'WflWW'lll1Wl m-:i'l'llmijt:J~ril'WM'W 1'W!!I'i(;l~!!'U'U 

~ 

'Wtll:Yl"u1~~~u • 
5.1 flU '1'11m ijtJ ~ ri l'W M'W!! 'U'U mijtJ ~ttl~ 

trltl '1'11m1rl111'll 'VIl~~l'W 'fi':i wi'VI mt t(;l~ 'fi1 wVl iYmt'li'W 1 ~ 
~ 

.u'tJ11(;1'1JtJ~lmci~ril'W Mm1~'VIl~~l'W l:l'flllW~ 1m ~1:1'~1~ 
'" 

'Utl~ oi'W M 'W l9i 1~ 'l l'l(;ltJ~'li'Wu1mw ri1'W M'W ~i:it:J~!!~ 1 
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~ ~ 

flU(;! ~'VI'W 'I'll! 11ij tJ~ril'W M'W 1 'W 'U1! 1W u '11 'W 'j)~ A' 11~1'1111~ . . 
.. "' II] I 0 "' 1 "I 1 !fl'1Wilffl1:1'1'11111tl !11 !!(;l~'fn':i'VIl!'l111tl~ 'Wl"U!!'U'U ~ 

"' '" 
m-:i '1'111 11ij tJ ~ ri l'W M 'Wu 'lJ 'lJ 111 ij tJ ~ttl~ 'll ~ 1 11111~ 1:1'11 ~ ~~ 

' ~ 

1 'W mw Viu m1~ ri l'W M'W '11 'W tJ ~11J~ flmfl ~1~'W mflir n 
'" ' ~ ~ 

1 ~m111 '!Jmij tJ~U1~!il'VIU i:i\91~! tl'i ':i~~'U ~1~'W 'll 'W ~~1~ ~'U 

'fnl11~flU':i~lllw 500 !111'11 

5.2 m-:i'l'llmijt:J~ril'WM'W 11'i'~'W m1'1'11mijtJ~ 

11'i'~'W!~'W m119l~iY'W 1 'llmCJ119i'.u'tJ~ln~'l1!:lfl'l fimmci~ 
ri1'W M'W ~~ 1 'W mw ~tmci~ril'WM'Wtl~~fl'lllfl~1~'Wmn 

'" 
m-:i'l'llmijm!!'lJ'lJ!'\1ijmt11~m'll'l'i'l11111J~mJ'Wl'W':il~l'i'tJ~ 

i:i~ 11 ~~ lCJ 1 'W m1'1J~ttl~m! l~'W!!(;l~M'W t:Jt:Jm~'W ~ l'W 1'W . 
' ~ ' 

mflnt:J'WVJ'll~~~i''Wril'W M'W ~~m'lli:i~l1~~1CJ1'W fl11'1J~ 

!!(;l~'lJ'W~'W'lllfl'lJ1l1w!11ijtJ~i:Y~fl1ll"lfllril'WM'W~'ll~'lJ~ 1~ '" . 
'W t:Jflmflrl'il~i:i.u'tJ~ 1n~t'W 'l ~m'lll'i't:J~'I'llt~'Wt11ijtl~ ll'i'~'W 
!GJf'W tmci~ril'WM'WtJ~1fl~tmri~'lf11'lf'W '11~tJtJ~1fl~'lJ1nw 

"" . "" 
~i:i fll':i tJ 'W i' flrJ~ ~u 1~~ tJ 11~~tJ 'W .u' 1~1.u'11 n~ 1 ~ 'W 191' 'W • ' ~ 

m-:i'l'llmijtJ~ 11'i'~'W~tJ'W.u'l~tJ'WI'l11CJ rut:J~'lllfl1 'Wi''W'lltJ~ 

ril'WM'W 'lJ~i:im11:1'~1:1'111911'1JtJ~nlGJf~ 111'itJ m':i~~ 1 vJ t'lf'W 
~..:::! d.o ICI.r:'JQII 

fllGJfll!'VI'W !11tJ'VIlflll"'IJ~m'W'I1'W fllGJf~~flm1'll~~m~mCJ 

tJtJflll11:1'~1:1'111 'W'U1nw m! l~l'W ~~m'll'l'i'l1 MUflWtJfl~~ 
~ 

1 vJ'lJtJ~fllGJf~~ flri 111~ 'W tJ fl'lllfluil~i:ii1w11lflU ~~ " . 
m~'lllCJ'lltJ~ ~'W N~'lltJ~ril'WM'W 1 'W fll':i'lJ'W~lCJril'W M'W tJtJfl . 

' ~ 

lll'lllfl!!11 ci~ ~ ~ti l'fnl1111'W 1!! tl 'W 'Utl~ ~'W u 1:1'~1:1'111911~~ . 
'lJ ~~!11 111~ 1:1'11 U 1 ~ fltl'U fl'UtlW 11 il lJ!!(;l ~ 1'11111~ 'W ~ . . "" 

o 1 'J} C> C> I II] 'J} 

mm~1:1'11tll'li'VIl mfl~fll':il"~!'lJ~tJCJln'Wm ~ ~~ . 
m ':i 1 ~'th ~ 1u 'If ..1m mi H,! -th,~ 

nu1 ~ri l'W M'W 1 ~ 'W ~ u CJ11 n'W lllfl11 1:1 ~flU 
' ' ~ 

ufi1~Q1'11:1'111m1111 'W u1~!'VIfftl~flt]ll !!(;l~~~~.w11mfl~'W 
' ~ 

11mCJrvhl911tijtJ1nql'l1li'lTWlir'W1'Wil w.ff. 2516 '1'111Mi:i 
~ 'j) 'j) 'j) 

m-:i1 ~ril'W M'Wt ~ 'Wt ~tl tw ~~ 'VI~u 'VI'W '111ir 'W mfl~'W l1' ~ 
~ 

flll"1 ~~ ~'W!~tl! 'W~~ 1 'W fll':i N~l'lfl':i~!! 1:1'1 vJ~ 1!!(;1~ 1 'W 

Ql'll:Ym m-:i111'il~'l u1mw m-:i1 ~w!:l~~l'W 'lllflril'W M'W 

fi'11(;lmrlt:Ju w.ff. 2544 tJ~~U1~111W~tJCJ(;j~ 28 
'" fj) QJ :, 9) r/ I ~ 

'1JtJ~m1hw(;j~~l'W'VI~'\111~ m-:i1'lfu1~ 1CJ'lf'W'lllfltn'W11'W 

I II] 'J) "' ?I "I "' tll'll!!m ~~11(;lfl'l !u'W 2 u':i~!il'VI i'ltl 
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1. fll'i 1'1i'rin~ih~IUt!l~ell't'li].:JI~elfll'iNi]~VI~.:J.:JTW 
ci nJ ~ 14 ri -;ru 1 11 ru11 ~ t1 mJ un1 ~ 1 11' lf1 IPl 

" "' " - I i "'i "' 9 ;;J ?1 "' "" 9 "" U'J~ !tl'l114 !\Plti\91Hfltl fll'J !'11IU141'11tli'VH'l'l !14fll'J~!;'l\91 

r!'tl..:J..:J114 l ~~l!l!;l~VI'tl..:J..:Jl14fl11ll~tl14 114 t:J\91ff1'11fl'J 'ill 
q 

19iwl 1'1114 ~\91~1'11tl'i'i:Ufll'itl~..:J 1!;1'11~ fll'i~il191~14Cl11:u141'1 
?I ;;J ;;J 

tl\91~1'11fl'J'Jlltl1'111'J IU14\9114 111fl'UtJ:IJ!;jfll'J11tl'l114'UtJ'l 
q "' 

rl1un14 1mnmm~u~14VI'tl..:J..:J1141rlt~il Vl.ff. 2546 Vl'lr:h114 

U'i~rvmi vw Hci114~14iln i 141'11 14 m'i~il\91 i ~~lt:i..:J~t:Jtl!;l~ 
' d "';;J olll_I9;;J9 

86 ~114'Yl!'l1!;1tl'itltl!;l~ 14 tlflh!l !U !'11 !14tl\91~1'11fl'J1ll 
"' q 

19il..:J"l 1 14'UW~~fi1Vl11:U,;\'11 !;lflrl'l.Y:hiJm1 1 ~ci114~14 
,!\ "" liJ -.I-~ _ I ;;J d! d • 

!VltJ~!;'l\91tl'J~!I~ !YfJI'IlU1~lllW1tJtl!;l~ 64 CJf'l11~!'111411 

~ I ~ d & 1119/~ G)9J::'I 
u 1 ll1 w 'U tJ 'I (1114 '11 14 'Yl 'U \Pl 'U 14 ll1 ! \Pl 141411 ~ tl fl ! '111 u 14 

q "' 

" l~tll VI iJ..:J~tJ14 .u'l..:Jlllfl 1 \Pl til Q Vll~ fl11 ~iJ191Vl 'tl..:J..:J114 l ~~1 
' ' , ;;J I "' "' OJ -1 a"! 

2. fll'i 'lftllU't'it!I'VUl1Yitlu'i~'tf .:!A 'flU • 
G)31d J ~ d. ~ Q.l 

14 tJ fl111flfl11 ! '111 U 141 '11tll Vl !;1'1 I Vltl ~!;1\91 Vl!;l'l'l 114 

~~~1!1!;1~Vl'tl..:J..:J114ml:u~t~14114~\91~1'11m1:ul9il..:J"l ulh 
~..:JiJfll'J 1 ~ci114 ~14!rl14!111(:l..:J1'191tl~'lJI'~tJ ~iJ191!rl14~iJ191fi'W ~ 

q 

tu'l flm'lmtltl~l..:J 1'11u fllTUllll~~l'li~'Wrilu 11\nrViv:u 
" 

ri1wl':u:JJ141'1 ilt~m1 t1 '111t~m1'111m~tl'~PJ!rl14 '111:JJ'14~u 
q "' 

!rl14~14 

' I "" V , VI "" 
N t1 fl 1 ~ 'tl 'U Yl 'fl iH 1!1 Vl t1 eUH11 fl fll 1 'If til 'U '11 'U 

" ' Q.l Q../ I~ 31 0 ~ I ~ 

14 'lJ\91'1!1\911 'J:U\9114 m ~'lJ114 m1 'I'll! 11 :Ut:J'ltl114 '1114 
" \91!;'lt~\Pl1114 m1'111ci114 ~14 i u1 ~u1~ 1t~'l1u 'Yln'll14 19lt~14'Ut~'l 

q 

" ~ I .::::1 .::::1 0 fJ} 

n11 m 1 :u1 11 !;1114 11 ~ :u fl11'Yl1!;11 tl~ .fl1Vlii1\Pl!;'l t:J:U\91 !;1 t:JIP1!1!;11 

' ..::g I 9) Q..l ~ 

CJf ..:J ~!;1m~ 'Yl u \91 tJ ~ f11Vli!11Pl !;1 tJ :u tJ 14 lfl\Pl111 fl m ~ u 114m 1 
'jJ 'j/ 'jJ I 'j/ I 

I ~ Ql ~ ..::g Ql I~ 31 ~ .::::1 ~ C! 

'Utl'ltl114 '11 1414 h!lfl\Pl'U14 \91'1!1\911 1ll\9114 fit) fl11 1\911 tlll'Vl14 'Yl 

'Yl1mlJt:J..:J fll'i!U~PJm!1~14 fll'i'UIPlri114~14 fl11'U14riltl 
q 

!I !;1~ cil!~ ti..:Jci 114 ~14 \91 !;1 tJ \Pl11 14 fl1 1 'lllri 114 ~14 i u 1 ~ 
" _I j o' "' ;;J ;;J oct o 

u 1~ !t1'1114 'Yl f)'U 14\91 tJ14 !;1114!1!;11!1\91 :u fl11'Yll!;lltl~fi1Vl 
q 

" ;;J -1 -1' "" 9 "' ;;J c< 
!11\Pl!;lt:Jll!l!;l~u!;'l\Plu!;'ltltl~l1ll!;l'Vl'l:lt:Jt:Jfllll !14'111'Utl1411~ 

' " " I ..::g C!~&G) I Ql 11131 
fl!;l11tl..:J~j;ltl'J~'Yl'lJ'Yllfl\Pl'U14 !14!1\9l!;'l~'U14\91tJ14'UtJ'lfl11 !\Pllll 

" u!;l~m11~ri114~ml'..:JI9it~ iu.W 
" QJ 0 "' 1. Nt1fl'i~'tl'lHilfl'lJUYI'fll!fll'i't1ll'tUJ'fl.:i 

~ 9) 0 ~ I ~ 

fl'J~ 'lJ TU fl11 I 1ll\9114 'U tJ 'I fl11'Ylll '11 :U tJ 'ltl114 '1114 
' " 

11't1..:Jmn'iliim1rll'J111'l1..:J'Yll..:J1miii'Ylm 1i1wfJEm1 u!;l~ 

fl11 1111~ rl11 11111141 rJ 14 ~~~ '\J oH\Plll~ T:h l 1JiJ fll'J Vl 'lJ II '11 ci..:J 
" ' I ~ j} I I ~ J::::!, -=t, .::::!, 

m14 '11h!l!!;l~fi:Ufll\91t:Jfl11!;1..:J'Yl 14 flt:Jfl11 1\911 ti:U'Vl 14 '1'111!;1 ~ 
q q 

fl11 IU\Pl11U 1~141~tJ'Yl1111lJtJ'lri114 ~14 1 \Pl til Q Vll~ fl11 'Yll 
I 'j/ I I 

Cl ~I ..::g G) 91~ .::::!, I j) Q.l ..::g 
m:u tl..:J u u u 1 u IPlCJf ..:J ! '11Vl 14 'Yl flt:J 14 'Ul'l m n 1414 '11lll tit~ 'I 

-I"" -'1 liJ ;;~d ;;J o d liJ- I ;;J 
u 1 lllW 'Ut:J'lu 1 !ll'Yl11~\91 t:J'ltl fl'Yll!;lltlfllllfl\911:U ! u IP11tl 

"' ' C!~ ..:::!:i C! ~ ~ 

~!;1 'Yl \91\Pl\911:U:U lfl tJ fi11:U I ~tl'l11 ti'U tJ 'I 1~'lJ 'lJ 1411ff1'Yl til 
" ' "' 9 ;;J "' liJ ;;J .,g c< ' 

'Yl'l !14\Pl114fi11:U'I1!;11fl'l1!;11ti'Utl'l'Vl'I1Vl'i1W !ll 11:Utl'l'Yltltl 
"' " ' " mrYti'Ut:J..:J~191119il..:J'l 114Vi14'ilu~nwu14n11~fJfl'Yllmtliu 

' " " 
1l'1t1 llJtll.u'lri'll 14\91 tJ 14 fl11 IU\Pl '11 u 1~ 14 U~ll1WI'Wtl~14 

"' " :umff1!;1111nri14 N11 !;1 flj;l..:J i u\911m~~ufl11:u~nt:i..:Jtmci..:J 
' ' ' I ~ ,!!£ ~ 9) 111 ... 1 Ql ~ ~ 

tl114'1114 CJf'l11~tlfl'U\Pl!l!;'l~tlfllfl!;'ltJ14tlltl 1 utl'l'lJ111W t:J14 
"' q "' 

I I 'j/ 'jJ 

~!;lll\911:um~t~:u!;lVl'l:lmnN14'illi11P1~14 l1..:J 114 '111..:J'Ut~..:Jm1 
q 

'jJ I I 'j/ I 
9) I~.::::!,~.::::!, ~.::::1 

'U\Pl u !;1~ m1 'U14tlltl ~114 Vl14 'Yl'lJ1 nw 'Yl 11 fl'U IPl !l!;l~Vl 14 'Yl 
q "' q 

u ~ 11w ~'11111 u 1~14 lllflt:J..:Jt~:U i 1m111fl\Pl m1'W ..:J 'Yl mt1 
' ~ 111 9) Q.l ~ I 

'Utl'l\Pl14 (erosion of soil) !\Pl tJ14114tJ'lll1111flfi11:U'I1141!11414 
'J) I 'J) I 

'llt:J'l~14 114 Vi14 'ilu14 '1 IU~tl14 i u '111t~m111fliP11llflVl'tl..:J 
~ I d 3) d 

1in:u'l11\91 1'1114 !;lll'Vlltl Vllt1~14 tu14\9114 14t~fl111n14114 
q q 

' " " 
1~11i1..:J m1'Yl1miJt~..:Jci114 ~14~..:Jii11qJm 11411 t:J..:J'Ut:J..:J'!11Yi..:J 

C! ... I I ~ I ~ 

'Ylf;J flu!;'ltJtltltJfllll111fli'I1:UtJ'ltl114 '1114 (acid mine drainage) 
I 'j/ 'j/ I 

~..:J'I11Yi..:J'Vit~nucit~t~t~t~n:ul11~iiri114~~:u'Ut~..:J~l11!;111~ 
"' 

11un~1Vl1fl'Ylt~..:J!!1P1'~ 191~~1 u1t~'Yl t~t~nm1l'1t~ tJ1411~'Yll 
" " 

1 li'tn~PJm1 u wi m ~111t111!;1~ m1U14!U t~14 l1..:J 114 u~ 11w 

" " Vi14~141!!;l~!mci..:J'I1119il..:J'l 114 u~ nw 1 fl~!i!iti..:J 
, ;;J I "' 

2. Nt1fl'i~'tl'I.Hllflfll1 'lftlll!'HU 

m1'111ci114~14m i~u1~ 1t~'l1u ~'~~nri11 iu 
" ' 

11~1i1ri114 1 11W11~t~fl'l11 i u1 ~!rl14!~t:J!Vl~..:J!Vit~m1~~191 
" "' 

fl'J~II ~~ ~~111!;1~ 1 14~\91~1'11fl'J1:UI9il..:J'l ri114~14!rltlf;Jfl 
'Vl11 li'tn1Plm11~1 i mj'11~ucit~tlnlCJfl9il..:J"l ~~r~14:u!;1Vl'l:l'Yll'l 

" ' 
mmff l1-:j'Vit~~114~U'Ut~..:J!;l~t~t~'~1l~ (particulate matters) 

!!!;l~t~~114~u'Ut~..:Jt~t~n tCJf~'Ut~..:JnlCJfl9il..:J"l :u1n:u1t1 1'1114 

cH!;ll~t:J{t:Jt:Jfl lCJf~ (SO) l14 1191111114 tltlfl lCJf~ (NO) !rl14~14 

5wrl14~1mi9J 111'tn~PJu11n~m'iwl9il..:J'l ~ri ..:J~!;'l11Plt~\91'J '~ 
19it:J:U14'l:l6!!!;l~'lJ11tllfllff'UtJ'l 1j;lfl 1'1114 fll'Jitl\Pl~14fl'J\Pl 

q 

-1 o'w "' ~ ;;J 
u11fl~fl11W fl1CJfl1t:J14 m~11fl!U14\9114 
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" nl "' "" 2.1 fl11~H'Um~ (acid rain) !'lHJ!'YH'l'ICJflfl 
" . 

~fl~l1Jn'l4'Vlfl'ln1~'J"111't1'!cilu-Hu dhJfim'J" !!'Ill rn!'il~ • 
ucit~fJtllCJf~TI'11flcMm~tJflmmn!CJr~ !!l;'l~ I 'UI'li'l;'l't!tlfl 

" . " 
!CM~ t~t~n~iu1J'J"'Wlmf1 !l1t~nlCJrmriTu!n~ufif1jm 

" 
!fllitl1J 111!(;'lfl(;'l'lJtJ'llt1'11l!!l;'l~tltlfl~!'il'U 1ummf1'il~fl(;'llfJ . 

• I o'rN "'~ 
2.2 u'J"lfl!]fll'J"W fllCJf!'J"ti'Ufl'J"~'ilfl (greenhouse 

~ ~ ~ ~ ~ 0 ~ 
effect) fll'j !I'll !'1111'Utl'l'Y'I1fl!'lffl!'\Aif;'l'ICJflfl~fl~ 11J'J"'J"'VfVJfl 

'lfu~ ut~n'illfl'il~fim"J"ucit~fJnlCJrcM'(;'l!~t~fl~t~t~n!CJr~!!l;'l~ 
I u l'li' l;'l't~t~ n! CM~u~ 1E1'11in1CJf~ l'Y'I1nm1 1Jt~u I ~t~ n! C}f~ . " 
li!'Vl'U !!l;'l~ 1t~ 1CJru t~nucit~fJt~t~nm¢11fJ ~'~nlCJrmrili1 .. 

" . 
111!1;'lfJI;'l'lltl'ltllCJf~l'l'l 'J"111~'1111!1;'lfJI;'l'lltl'llmll~'lfit~~ 

" . 
1 'U oM'U 1J 'j'j fJl fllf1 'il ~ ~ ~cM1J! til '\AI t1 'I 'll'U fl1111 ~ ti'U .yj .. 
11 ri tJ fJtltl nml1lh11i'fl1111 ~ ti'U !lil;'l'l11ntltl tJ n! 11~ 

~ l.l] 9).c!l 0 3) ~ 
ut~n 'lf'W1Jnmmf1'llt~'l1f;'lfl ~~ 'il'l'Vll111t~W11fl11'lltl'l hn . .. 

" 91 "'' 'jtJ'U'lJ'U 

2.3 1111tlflfl1'U (smog) !~'UUty11l'Vll'l¢ll'U . " . 
l;'l'm'Y'ImmrY-Yiirmn~~u 1 u!mri'l'lf11'lf'U ~'~~n~ 'illn . 
ufimm!flli'J"~w1l'lm'J"11(;'lWEJ~l'~'l ~fit~~1ummrYn1J 
u (;'l' 'lmii1'16tit~ 111'1n~~~u t1 n£Jw~'Utl'l1111tl nfl1u 

mw 19l'1t! ~1'1 'Utl'li'J(;'l m ~'Vl1J'Utl'lfll'j 1 ~cil'U -Hu 

1u u'J"~!'VlrYt'VlfJ 1'lfu 1u1l''l111~1;'l'11'Vl'J"f;'l'lfl'j u'J"~'lfl'lf'U . 
I $ll ugu ~t~ '~ ~t~f1lf;'lu nfl 'j t~'l111'~ 11m t~ '~ ~1m1111' 111'\J'U . 

I ~ ~QI Ql ~ .cl ~ 'j) I 

tll'U 11 'U 'Vl'l 'il'l 111~! 'U tJ 'I 'illfl11fl1111!~tJ~'j ti'U 'illfl fll'j 'lJ'U tllfJ 

" " 
ci1u-Hu 'I'll 11i'!n~ilrum'lll!'ih!i1£J1umhhvh~u f;'l'fll'Y'I 

" 

" " 
u 1~~t~11tlfl'l'llmfJ 'tl'!\1 1l''l111~1;'l'11'Vl'J"f;'l'lfl'J"iih 'l'll'U "' . 
mnn11 5,700 m1'1 1u~l'U1'U~'lflril1iih'l'll'U'QI'll;'l'l'H-. " . 
m'J"11n11 10% l11~'Y'It1'~'~1'Ucilu-Hu'Vl~u'Vlu'llliru-Yiii 

~ ,.I 01 '3) ~ c:td 'j) o 

'J"lfll!! 'Y'I'l!'Y'Itlu 'J"~11 fJ~I'l'U 'Vl'U 11'J"tlm W 'Vl'lfl11Jl'U \9111JI;'l • 
ut~ut~n -el'l!flt~!:Wt~'~ 1l''l111~u'J"~'il11J~1.Uu£ t~t~nm 
r1~~1u m"J"nt~l;'l'~l'~1 'j 'It ~~lcilu-Hu!~t~'l'illnihu'~~'~ 

d ~ ~ ' ~ ~ 
f-.l(;'lfl'j~'Vl1J'Vl'il~!fl~'lJ'U !'lf'U 111;'l'Y'IEl'illflfllC}f 

cMI;'l!~t~fl~t~t~fllCJf~ n~un111~t1u H'U'illflci1u-Hu !!l;'l~ • " . .<:::13) o ~ q Cl I 

'lJ!tll fll'j'fll(;'llfJ'j~1J1J'U!1f11'VlfJl'lJtl'l'Vl~!l;'l CJf'l'il~l;'l' 'li'JI;'l 
" . . I 0 d. Ql o' 0 at. .<:::S..<:::iq ~ 

m ~ 'Vl1J 1'1 t1 m 'J" ~lH 'lf'Y'I'll t1 '~ l;'l'\911'U 1 u l;'l~ ff '111'lf11'1tl u 'l 
" . . 

'l'111 M'ujmw 'Ut~'lal'111ll(;'l~(;'l'~!ut~'l'illflm'J"t~'Y'IfJ'Y'I~lfJilu 
" . .<:::1 ..::::!,q I C1 I I .cl I 

!!(;'l~fll'j!(;'l'fJ 'lf1\91 I'J(;'jfl'j~'Vl1J!'I11;'ll'UI;'l''li'JI;'l\91tl'l,f11'lf'U 'Vltl~ 

mff'fJ nnu'J"~flti1Jtll~'Y'I fll'J"'l'llmfJfffll'Y'1!!1~~t~11 
~I 91 "' "' .J "' i li] •• IJi I "" d I 

!u'UI'l'U !!l;'l~tlflfl'J"W11'U'lfltl 1 'J" 'I ! Y'IY'Iltll'U11'U'Vl!!11!lll~ . " . 
1l''1111'm\'1ul'l !Ut~'l'illfl1J'jnw~u-Yiiit1nEJw~JJilu'J"~!'Vlf1 
d ~I I 0 9 91rN , •• 1 """ li] o' I 

'Vl!u'U!!t~'l m~'Vl~'Vll !11fllCJfCJff;'l!Y'Iti'J" ~~t~t~fl !CJf~f;'l'~ff11t~~ 
" . 

1 u 1J'jnw ~ul11 ~fJm '\All~ 1 u 'lf1'lfl~11'U 11 ci 'll'll;'l~tl 
" . 

'J"~1J1J'Vll'l!~'U'Hl£Jhn1JU'J"~'lfl'lf'U 1u~u-Yi uJJI 'J" 'll~~l 
I 9) q~ ~ QIQir;Y 

u11 !lll~ 'il ~'Vi fJlfJ111 u n ilty m1 ~ fJ\91 ~1'1 '~ !fl 'J"tl '~~ n 'il1J fllCJf 

cMI;'l! ~t~fl ~t~t~n! CJr~u~ilrumnE1'lmfit~ ~ 
" "' 

I 

!lUll 'W 1 tl rh;h 'W ~ 'W tl~ 81 ~H vt 8 fll'H! tl if tl.I'Yil 
• u 

"' !II 
Ntlfl"i~'YIUtT ..:IU 1VItl8:JJ 

" . 
ci1u -Hu!~'U!! 11 ri 'I! ~tl! 'Y'Iil'l-Yi1 ~nu lllfl!! l;'l~ ii 

" . 
1.Jj:IJ1Wlllfl'Y'Itl 1 11'1~tl'Uflfl'tJ1J~tJfJ1J ~'ltJ'U!~fl!~'U fll'j 

(;'l~ilrumm'J"!n~11f;'lWEJ'illncilu-Hu ~'~!¢1iim'J"fi~~uul;'l~ 
" 

Vl'l'.llu l!'Vlfl1 u 1 (;'lri! ~t~! ~11u'J"~iY'Vln m'Y'Inn 1 ~ci1u -Hu 
i 991"' I~ 91 91 d .J ii"' 
!~fJ !111II'J(;'lfl'j~'Vl1JI'ltlff'l!!1~1;'lti11'UtlfJ'Vlty~ CJf'l!'Vlfl !'U !l;'lfJ 

" .::.1..<:::! I 1')d.l q 

'U!'J"fJfl1l!'Vlfl !'U !l;'lfJtll'U11'UI;'l'~tJ1~ (clean coal techno!-
" " 

ogy) m ~1J1'U fll'J" 'lJ t1 'I !'Vl fl1 'U 1 l;'l ri\1 l;'l'l11U t1 'l'lll ¢1 'tl 'I 
~.e.{ I l.l]9J Ql 

3 'lJ'UI'lti'Ufltl flti'U!I'll !'1111 'UW~!I'll !!l;'l~11f;'l'lfll'J"!I'll . " 
~'lii'J"lfJ(;'l~!flfJ~~'~~tl !u.U 

1. mr~1 u 1ttmtln!'ihnr~t~l~nt~'Wm'nNl,l1~ 

!'Vlfl1u 1(;'l£icilu-Huff~m~tit~um'J"!I'lltm! ~~u 
" m'J"'l'llml11ff~m~cil'U -Hu 1 u oU'UI'lti'U tit~u fll'J" !!'Ill m! . " . 

1 ~t~l;'l~ 1.Jj 11 1w ~~~ 1u (;'l~ n111~ t1u -Yiu~ uu t~ ~1 u ci 1u -Hu 
"' 

d,QI d ~I 3) I.C::,. 

1 'U 'lJW~!~fJ1fl'U 'il~! U'U fll'j! 'Y'I11fllfl1111 'jtJ'U 'Utl'ltll'U 11'U 
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Jl1CJ m"J'I'i' lmlllff~m~tit~'U m"J !I'll ~hn~fflm"Jt:whru'U 
" . 

nn iJlll'~m~mCJm'Vl !oM'U n1~~ff ~~~mJm.h~!fl'VI 

~'U~~tltl~ ~'U if'U u~~ffn1h~nt:J'U'Vl1flnllJ~5'U 

t~u'U'VJ~v m"J'I'i'lfl1lllff~m~ 1~CJin'VIl~!fliJ ~~ffl'J!fliJ 
~~nci11iJ fJW ;ll'l1~1 'U fll"Jfll~~vnnE~!~mJmh~"l 
~il.immHlnl~~ 1~CJin'VIl~mCJm'VliJl u~~nn'l'i'1 
fl1lllff~m~ 1~CJi1im~t~hm'Vl 1~CJ1~E~1J;il9l!~fl"l 

" 'ill'Vl1fl!!'Uflfl!~CJ !!~~~~ti'Jl'Ul~'lftJ~ 1'UflUfll~~ 

n11J~t1''U 1'Ucll'Uif'U 

'} '} <:! I "' IIJ 91 "' 
2. !flfl 1 '1-A !tH.Jtll'I-A'H'I-Atf~ellYI'UW~!Nl !'Hti'H'':iel 

!rleJl'h,t!l,Y1h~ 1u'lfu 
ii""'"" 1fJ 91 ?1 

!'VIfl 1'U !~Clt:ll'U'H'Uff~tll~'UW~!I'll !'HlJ !u'U 

l l <=!d d 91 "-' 1fJ 91 I "" 

!'VIfl !'U !~CJ'VI!flCJ1'Utl~fl'U'J~'U'Ufll1!1'll !'Hllt:ll'U'H'U 
3/ I ' 

1 ~ CJm"J1.Jofu1.J"J ~!\911!1'11! ~~~'H~tl imll!Vltl!VllJ1.J"J~ ff'VITI-. 
m'Vl1 'U m"J !I'll i M~cll'Uif'Uu~~~~ll~Vill~!n~'\llnm"J 

1fJ 9ll ii"" )j ..,.,;~ ii"" 
!I'll mll 1w !'VIfl 1'U ~~CJm"J!I'll!'lfm'Vl~~'VI!U'UI'l~ !'VIfl 1'U ~~CJ 

fll'J!I'llfffll'Vl'Utl~ l '11~ (fluidized bed combustion, FBC) 

'111t:J !'VIfl1 'U 1~tJfll'J!I'llfffll'Vl'Utl~ l'H~fll(J 1~fl1lllfl~~'U 

~ ~ ffllll'J t1~~1.11mw n llJ ~5'U ~ '\)~ t1 nt.Jci tl (J tltl fllll'lllflfll1 
"' " 

!I'll l'H~Jlmn~'U 
dQ.J I ~ j}d c')l 

'U t1 n mn'U CJ~ffllll':i t1!! 1.J1 11.Jm'U 11 'U 1111 U'U fl1CJ1 
"' ~ ~ c')l ~ ~ dlr) 9) 0 

!'lftl!'Vl~~ (coal gasification) fl1CJ1!'lftl!'Vl~~'VI !~'11~\Jfl'Ul 

m'l'i'11M'ff~m~ 1~CJm1nl~~ll~Vi£Jtit~'U~ul 11..11~ nlCJ1 
~ ~ dlr) j)d 0 G) 9) d ~ ~ 9) 

!'lftl!'Vl~~'VI ~~'U'Utlfl'lllfl'Ullll !'lf!U'U!'lfti!'Vl~~um m'll 

0 9)d ~ 9) Q.J r:l c1 

'Ul i 1.11 'If! U'U ffn\91~\?l'U 1 'U fll1ff ~!ml~'H!Wll 1m'U CJ 

"' "" 1fJ 1fJ 91 "' )j "" !lJ'VIl'Utl~ '111tlfl1CJ1 !el 1~1!'\l'U 1~ '111tl!'lftl!'Vl~~!'Hm (coal 
" . 

liquefaction) ! ~tl! 'Vl~~ !'11 ~ 1Yl l Jl '\llflGl'U if 'U fflll 11 t1Ul 
I I 3J 3J 

ll 1nJ;]'U 1 'U m~'U1'U m1 nJ;] 'U l111!'U 'II~ iJlu111'U rlm-fu 

r:l ~ Q.J r:l~ 0 ~ 
1t1 CJ'U \91!!~~ l'l~ \9lflW CVlti'U "1 'lll'Vl1fl'Vlmff\9l n u~~ ffn 

I 

~~mCJ\911~"1 

'} '} <:! I "' <1J IIJ 91 
3. !flfl I '1-A I ilfJtll'I-A'H'I-Atf~ellYI'Hil.:.lfll'i!Nl !'Htl 

!'VIfl1 'U 1 ~ ticl1'U if'U ff~m~11 J;]~ m1 !I'll i mr 
J'd OQ.J ~d~J 

(post- combustion) 'U! U'U fl11fll'll~lJ~'Vl£l'VI!fl~'U'U 'lllflfl11 

!I'll i 11~cl1'Uif'U tit~'U~'Il~t1n1.1cit~CJt~t~n~ffm'Vlu 1m1't~lJ 
'" "' 

. " . 
~~lJll~Ylt1~1'U!1.J'UtJ~~'U~~tltJ~I'il~"l !!~~fllCJ1 !'VIfl1'U-

. " " 
1~tifll11m1 ~unilt:ym1'U'u'U\9lt~'Uui~uti m1n1~~~'U 

l:'l~t:Jt:J~'HJ;]~m1!1'll i 11~ m1nl~~nlCJ1cHmwt~fl~t~t:Jfl lCJ1~ 
"" 1fJ i 1fJ "d ~I I 91 

!!~~fl1CJ1 !'U !\911!'\l'Utltlfl !CJ1~ 'VIt1flu~t!CJtltlfllll'Vl1tllJ 
"' " "" "" "-' 1fJ 91 

fl1CJ1 'VI~'Hl:'l~fl11!1'll !'HlJ 

1.h~mrt,nunum11'lfth~ 1mn.!mnthui1u 

m1rlu1'1Jcl1'Uif'U 1 'U1.11~!'VIrri 'VICJ i Jl~ 11iJ'U m1 
r;j ~ ~ c1 d 0 I 

!U'Um~mmllt~1.11~mwtl 'Vl.fl'. 2440 !U'Ufl11ffl11'1l!!'H~~ 

cll'Uif'U~u1nwul'U1.J~l fl'llflt~mut~fl~t~~ ~~111'~m~ri 
"' . . " 

1 ~CJu1lr'VIrll'Uif'Uftmm~ii 91~ 1 'U'llw~'!! 'U nwW\Pli'Ul 

Jll'U!'VIfl1 'U htiul:'l~fl1lll~t:J~m11~cll'Uif'Uv~ il.imn'!!n 

fl11'1'i' l!'Hijtl~Gl'Uif'U ~~ V~ l1-ilJl'f'Ufl1llJff'U 1 'll!'Yh~m1 
. " 

'\) 'U m ~11 ~-r ~'U l~lJ fll1 ~~191~ fll1 i vlvh r:hCJI'l~\91!! ti~ . . 
~ I 1fJ "' ~I 0 9 91<=1 9 91 I "" "' 

u1~!'VIfl' I'VICJ!lltlu 'Vl.fl'. 2510 'VIl !'Hllfll':i !'lft:ll'U'H'U!'Vltl 
. " 

l'l~\9lm~~~ffivlvh!Villmn~'U 

cl1'U if'U ~iJ m1ffl11'1l'Vl'Umn1 'U 1.11 ~~'VI rri 'VICJ 

~I 91 ?I I "" ~I "" 1fJ <t.J "" 
u1~lllW1t!CJ~~ 99 !u'Ut:ll'U'H'Uu1~!fl'VIl:'lfl I'U\9lCJ1~lJ 

fJ Wfll'Vl fi tl 'U ~ 1~ ~ 1 1 ~ (JlJ Gl'U if 'U 1.11 ~ !fl 'VI cH'U u \!ill! ff 
~ ~ Q.J I j} 

!!l:'l~'U 'j!JlJ 'U fft!CJ'Ul~ 
9) d d ~ 9) 

(Jfl! 1 'U 'VI 'Vl 'lJ 'VI!'H lJ tl ~ 'U 1 ~ 1~ 
"' "' 

Q.J Q.J ~ Q.J Q.J c1 

'll~'l11~!l:'ICJ !!l:'l~!'Hlltl~'Ulfll:'IH 'll~'l11~f:.!~11il'U 

1 ~ 'U cl1'U if'U 1.11 ~ !fl 'VI u t~ 'U 'VI 11 i CJ1191'~ ~ iJ fl w m'Vl ff ~ 
• <u 

ul'iiJ1.11mw il.imn '!!n 

H'H~.:.ithui1u1uth~!flrt,nu 

!!'Hci~cll'U if'U 1 'U 1.11~!'VIfl'l 'j!JCJ~ffl11'\l'Vl'U 1 ~ (J 
mll'VIi''Vlmm1inu ~1'U 1 mut~~m~mflmum!~~ 1 'U 

u "' 

fllfl1~'U1~~1'U !!'Hci~cll'Uif'U ~1 mu~ff~!!l:'l~lJfll)I'J~\91 
u • 

mn~~~~tl mi1t~~ul-i!lll~ ~~'111~cl11.J1~ 1~CJiJ1.11mw 
" ffl1t~~w:ilft~CJ1:'1~ 90 'Ut~~1.11mwcll'Uif'Urlnt~~l1~ . " 

1.1 1~1 'VIfl' 9f~cll'U if'U ll'~Mll ~\1 nl11 i 1.11 ~1 'U n11 l'l~ 191 

m~uffil"lf'l1 !mci~cll'Uif'U1'U1.11~!'VIfl'l'VICJffllll':it1!!U~ 

t:Jtlfl!~'U 2 ncill ~tl 1mci~cll'Uif'U~t1mll~!~'Umi1t~~ . "' 
u ~1 u~~~mci~cl1'U if'U ~ rr~ il-i\1 nVl'\Pli'U 1 1 ~ (Jff~ 1.11 'U 

" " U'll'llD'U1.J':i~!'VIfl'l'VICJlJ1.11lJ1Wffl1tl~Gl'Uif'U11lJll~ff'U . 
~I 91 "-' 
Ul~lllW 2,139 m'U\9l'U 
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h~,rh~lHtht~l~ 

1Nivl¥hu:JuJl~lih'llvlvh~'~'Hll~ Blfl~tl'~ 
" OQJ ..<:::!. Ql 01<1~ QJ 

f11~'lfll'H·-l~\91'J1ll'\ll'l'Hll~ 2,635 lllfld\91\91 N~\91'W~'l'll'W 

!vlvh!¢1 15,45o ~1umhrwit1TI ri'l~l'W'J~uu!vlvh 
' ~ l ~ ~ Q.l 

l'!Hlll !ll'l1J'Jl1Wf11fll'H'Wtl flll'lfl~l'l !W~flll'l\91~1'Wtltlfl 

l~ll'll'HUtJ dmfuN~m~'\llul'itJE'lu1~~tlll 1 N !vl~1 
" ' " tt:Utm~!¢1~~1'1'~tf11tJ'll'ln:ijuHu ~~l'l'l'il~\91'J1'il1~~11'111ll . . 

t'll'llsfi''W'lJtJ'lnlCJfClfmv!tJft~tJtJfllCJf~ ~ ~viuJ'1l~tJ~~H'W 
" ' . 

ll~~'W'iliUl~'lU'Wl'i:Y~'iliJm'J~'lm~'illll'lJW~'ll'Wtllll . . 
" Ul'iJlflfU~lJ1'Wfll'JN~\911'W 1 'j 'll 'VIYll'il~~l'WfU~lJ1'Wfll'J 

u1u~ m'l~1bm'W \91n'il1~u'Hci'lrhti!~ttrll'lmll 1 u 1 'j '~ 
" ' lvl~1 u~~ ~~l'l'ltl'l1tJ'l rh:ij~ tllCJfClf~tvltJ 11~ tJtJ n! CJf~ 

mTI1h~fmu 2 h-:]tvHhmJnJl:;; >U'-:]lil~i:i'lul-:] 
..j 
'tU.Jl http://www.egat.co.th 

U'YiiJ"it.J'W~~~l'U'illtuil'Uff'UflUfiVIIJl'Hfl"i"itlftfl'Hl 
~ ~ 

m'i 1 i''W i:l'l 'll'W 'illfltll'W 'liu ~'ll~'Wt4tlt'W ~'~ 'illfl 
.1!!51 0 r/ .<:::1. ~ .d. I I g) 

CJflfl~fl~ llJ'J'J'W'If'W ~'H'W'l'\111:1' 'lN~fU~'\IllJ\91tl'i:Yf11'Wll1~~tlll 
~odd9J 9) OC.I ~d 
uu 'illtuu'\ll'iJ~\91tJ'l1 'Hmlll'i:Yll'lt)Jll~~twttluu 1llmll 

19itJf11'J1'1i'l'l11ll~ffl'HfUW11'1f'WU~~lJI'll'l~rt1t U 1~ll 
~ . 

I 'J) fP I 

m'Wl~mh'l~'llm1'1f'W 'l1'lutm1'!f'Wl~'W'\Ilf'Wmm'ildlfl'qJ 

'lltl'lU'J~l'\llff1'W tl'Wlfl\91 'HlflW11'1f'WlJI'l11ll~mT1J!'Jl'l 1 'il 
~ 

d .., 'I ~- I .,. <I 9 ~ I "" 

lflll1fl1Jfll'J !'!flJ'J~ !ll'lf'Wll~~N~fU~'\IllJ'illflfll'J !'!ftll'W'H'W 

ut1'1 W11'1f'W n'il~'i:Yllll'Jtl, i'u'J~ 1ll'lfU 'illfl'\llf'Wmm 
.<::::!. I 'j) I o -=!l ..::!i , ~ 

'Ii'J'Jll'lfl\91tl lJ1'l~fJW l'll!!~~l'll'W 'ltl'l N~fl'J~'\IllJ 'illflfll'J 'If 
.., 9~~ d ~ 9~"' .., 

'W~'l'll'W !'H'Uelrl'\111:1'~ 1:1'1lll'ltlfl'J~\91'W !'Hlfl~l'l11li\91'J~'H'Wfl . . 
l'itJfll'J 1i''WJ:l''l'll'WU~~~fl~fll'J'frWJ'Wll'\llf11 'W 1 ~fi¢ll'Wfll'J 1 i' 

' ' " Q.l .<:::lt, d. d. QJ .at .<::::). 

'W ~'l 'll'W 'lf'W ~ tl 'Wl 'Wtllll'\11 ~ll '\11 'W 'W ~'l 'll'W 'iJ lfll 'lftll 'W ~ 'l 'iJ lfl 
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