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Abstract 
The objective of this research is to study properties of Rice Husk-Bark Ash by 

grinding to fineness for use to replace Portland cement type I. Rice Husk-Bark Ash is a by product 
from heating process in thermal power plants. A thermal power plant with a capacity of 300 ton per 
day. It is burned at 800-900° C and therefore the quality of the materials is quite uniform because of 
control to burn. Rice Husk-Bark Ash has been hardly use due to big particle size and little pozzolanic 
materials property. This research is to use the Rice Husk-Bark Ash was ground until the particle size 
retained on sieve No. 325 was 3.24%. 8.08% and 23.76% by weight. Then. were use to replace 
Portland cement type I at 20% by weight of cementitious materials to cast mortar and mortars were 
tested to determine compressive strengths at the age of 7.28 and 60 days. 

The test results showed that the strength activity indice of mortars with to use replace 
Portland cement type I with Rice Husk-Bark Ash by grinding fineness are higher than 75 percent of 
the control mortar at the ages of 7 days or 28 days. And the test results showed that the development 
of Rice Husk-Bark Ash by grinding to fineness resulted in a high pozzolanic materials property and 
could be used in concrete work. 

Keywords: Rice Husk-Bark Ash, Grinding Machine, Pozzolanic Materials, Compressive Strength, 

Fineness 
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II 'tI 'U II 
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~a~lJm"l~,;)l"lrul~~l~t1'~a ml:!J~::LEi£J~ ~~~a~lJml:!JL'VIm::~:!J~l'VIf'lJmJ H~lU. t~ mU~l::Elth~ 
d~ mJ'lJ~ Ltll LL n ~ 'lJ- L tl~ a n 1:!Ji. Y;'lJml:!J ~::LEi £J~ LUU. i~m"l'VIct~~'\.i, 1~U. h LL<Il Lfl~ a~~ a'lJ~ll';)';)11u.r:r~lJuEl £J , 
mn 'VI1a~ ii a ~"llm~ awifl~~~'VI1a al,;)~ a~i~.ifa,;)ln<lll~tl"l::L'Y1fl Ei nJ~lYniiH1. u.a ~~'VI m"l:!J"1Ju.l~ 1.'VI ill 

III IIJ q Q.I 

L'llU. Lfl~fl~'lJ~tlU.<nL3JU.cfi" LUU.~U. 1l';)';)11u.unli£J1~1Y;'ml:!J~1u.m"l~m~lLL~::rll~Lfl~fl~'lJ~1~~tla'l!t'l! ". . 
~lu.~u.L~mbm1.'li'J~1.u.ia~tl~'lJ1im"l~l'VIf'lJ~lmi£J LL~::~1'VIf'lJ1.'J51u.~~~'VIm"l:!J"1Ju.1~L~n L'riU. 

Lfl~a~ijfl'lJ~Ltllbhu.~u. LtllLLn~'lJ-Ltl~fln131' LL~::Ltlltll~:!JJ131'U. LUU.~U. [~lL~~ fn'lYau. ..tl£J ,;)l~"l~Yln.J , 
n~ LL~:: ~:!J'J51£J 'J5;~~n~, 2546] , '" 

1. tlU.<nL3JU.cfi" H'l.JU.<nL:!JU.cfi"'l.Jflf~LL~U.cfi" tl"l::b.n'Y1~ \ ~1:!J :!Jfln. 15-2524 
" " 
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4. eJl.lmnb'V\lmllJiiI::b~£J~ (Air Blaine Permeability) , 

d 0 Q..I Q.; 

6. bmeJ\I'Y1~GmlJmiil\leJ~ 

~,::!i ,d"",¥ Q..oI 

7. bmeJ\llJeJlJ~'Y1~~l\1'lJ'U, (2 (1\1~) 

8. ~llJ~m\lniillJ 

1~nT~·1imbiil::~n'Mlbbtl\lbU'U,.ff'U,<ileJ'U,~\ld .. 

I. 'lllbrilbbniillJ-bl.l~eJnl~ 1.l1lJ1nt 4 nhn-rlJ lJ<iI~lm~~eJ\lijeJlJ~l.l~::'V\£T~'V'l~\I\ll'U,~~fl\1,r'U, 1~£J1i 
1.l1lJl<i1~'lJeJ\I~llJ<iI~fmJiiI:: 6 'lJeJ\lmlJ1<i1~ri\llJ~ lJ~~l'U,l'U, 2000, 4000 bbiil:: 6000 ~eJlJ <illlJ~l~lJ 

2. 'Y1~~eJlJ'V\lmlJ1ntfeJ£JiiI::fi'l\1lJ'U,<iI::bbm\lblJeJf 325 'lJeJ\lbrilbbniillJ-bl.l~eJnl~ <illlJlJl<i1~!l'U, ASTM C 430 

[American Society for Testing and Materials, 1997] 

3. 'll11~~~1~~lnmw~11.lbb'Y1'U,~1.l'U,onblJ'U,<t1fm.JiiI:: 20 1'U,m~'Y1~~eJlJnl~\l5~'lJeJ\llJeJf~lfl'U,w~iiil::ml:JJ , ~ 

ii1::b~LI<iI 

4. 'Y1~~eJlJ'V\lmllJrh\l~lb'V'll::'lJeJ\ll.l'U,onblJ'U,iill.leJf<ilbbiil'U,iill.l~::bll'Y1~ I bbiil:: b,hbniillJ-bl.l~eJnl~~'l~~ln 
~ 

m~lJ<iI 

5. ~llJlJ1<111!l'U, ASTM C 188 [American Society for Testing and Materials, 1997] 

6. 'V\lmllJiiI::b~LI<iI'lJeJ\ll.l'U,.nb:JJ'U,iill.le)"f<ilbbiil'U,~lh::bll'Y1~ I bbiil::bihbbniillJ-bl.l~eJnl~ ~l~~lnm~ 
~ 

1~Ll1~ Blaine Air Permeability <ill:JJlJ1<111!l'U, ASTM C 204 [American Society for 

Testing and Materials, 1995] 

7. b<il~LllJ~l eJ ~l\1lJ eJf~l'f~lw~'lJm~'Y1<i1 ~eJlJ 1um~~n'Ml~f\ld~::~n'Mlnl~\l5~ 1<i1 Ll1"Jf:JJ eJf~lf 
'lJ'U,1<i1 50 x 50 x 50 iliil~blJ<iI~ <ill:JJlJ1<i1~!l'U, ASTM C 109 [American Society for Testing and 

Materials, 1997] 1~LllJeJf~lf~5<i1~1~1'U,~::'V\11\11~<il1.l~::~1'U,(;]eJlJliiliil::b~LI<ilb'YhnlJ 1 :2.75 1~LI , 
,.tlwi!n bbiil::mlJ~lJm~hiilbbc-l'lJeJ\llJeJf\9l1fb'YhnlJfeJLliiI:: 110±5 <illlJlJ1<111~l'U, ASTM C 230 , ~ 

[American Society for Testing and Materials, 1997] ~\l1ibrilbbniillJ-bl.l~eJnl~rieJ'U,bbiil::'V\~\llJ<iI~ 
l~~lnm~'Y1~~eJlJ 1<i1L1lJ~~~1'U,1'U, 2000, 4000 bbiil:: 6000 ~eJlJ ~lmf'U,'\.'b'll.lbb'Y1'U,~l.l'U,onblJ'U,iil 

~ 

l.leJf<ilbbiil'U,<t1l.l~::bll'Y1~ 1 ~feJ£JiiI:: 20 1~LI,.tlwi!n'lJeJ\ll~<il1.l~::~1'U, 111L1'V\~\lm~'V\~eJ:JJeJf~lf 24 , 
i11:JJ\I ~\ll~~m~(1eJ<ilbblJlJtllJ1'U,,.tl~~::eJl<i1 ~lmf'U,'ll1lJ1'Y1<i1~eJlJnl~\l5<i1~eJ1L1 7, 28 bbiil:: 60 , 
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No. of mortar specimen tested for compressive strength 
Symbol 

7 days 28 days 60 days 

Control 3 3 3 

RH 3 3 3 

4RH20 3 3 3 

4RH40 3 3 3 

4RH60 3 3 3 

'VI:lJlm'VICil : irutrn~rn1um'il\1~ 1 3:!~\ld Control 'VI:IJ1E.Jt1\1 tlu;L:lJu'iltlElfCilLb~U'illh::L[1'Yl~ 
• ~ 'IJ 

I, RH 'VI:lJ1E.Jt1\1 Lt11LLn~U-Ltl~Eln1aJ riElUU~ L~'lJ 4 'VItt'1~~~Ellrl'V1,xn'lJEl\lLnlLLn~u-Ltl~Eln1aJ~u~ 4 . -

nhn1:IJ~El 1 n\l ilL~'lJ~lU'VItr\l 20, 40 LL~:: 60 ~El'iElulum'iu~ 2000, 4000 LL~:: 6000 'iElU L'l1U 

4RH20 'VI:IJ1E.Jt1\1 LnlLnlLLn~u-Ltl~Eln1aJu~tl~:IJ1rn 4 nhn1:IJ~El 1 n\l ":illulU 2000 'iElU 

1. ml:IJtil\l":illLYn::Lb~::ml:IJ~::L~E.J~'lJEl\lLnlLLn~u-Ltl~Eln1aJ Cill'il\1~ 2 LL~~\lfhml:IJtil\l":illL'I'n:: 
LL~::ml:IJ ~::L~ E.J~'lJ El\l LnlLLn~u-Ltl~Eln 1aJ~~.hum'iU~~lmf1~El\l~ ElU~~~fl\1~U tl~:IJ1 rn 4 nhn1:IJ 

~Eln\l ~lU~~'Yl~~ElUml:IJtil\l":illL'I'n::'lJEl\ltlu;L:lJu'iltlElfCilLL~u~tl'i::L[1'Yl~ 1 3:!filLyhnu 3.14 ~\lElti 
'IJ 'IJ 

1 U'l11\l'lJ El\ltlU;L:lJU'iltl ElfmL~u~ttl1tl n ~11~ Eliifil El til U'l11\1 L 'Yhnu 3.1-3.15 
'IJ 'IJ 

Symbol Specitic Gravity Retained on Sieve NO.325 (%) Air Permeability (cm2/g) 

Control 3.14 - 3497 

RH 2.06 74.40 -

4RH20 2.21 23.76 7119 

4RH40 2.23 8.08 10279 

4RH60 2.24 3.42 11566 

@l111\l~ 2 wnmi?" -;ill Wl::IW::fI?laJ GI::IB UWlffJ"l ,ilunGl1J-!lJ~fJ n MiiMlil n nl11J~~? m f) ~fJ"jj fJ1J~ii Wfl" 

J' 
'lI'U 

'VI:IJ1m'VICil : irutrn~rn1wm'il\1~ 2 ii~\ld Control 'VI:IJ1E.Jt1\1 tlu'liL:lJu'iltlElfCilLL~U~tl'i::L[1'Yl~ 
• ~ 'IJ 

I, RH 'VI:IJ1E.J~\I LnlLLn~U-Ltl~Eln1aJriEluu~ ilL~'lJ~lWnlmtJutl~:IJ1rnl~~ (nn.) c;lElm'iU~ I n-J • 
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i·JL~'ll~l'U'll11blJu-.ijl'U1U·H)lJ1um'jlJ<n b'lfU 4RH20 'VI3J1£.J~~ bnlbbn~lJ-b11~fln13Y 4 nhn~~~ml.:J 

lJ<n ~~lJ<n-.ijlU1U 2000 'jEllJ blJU~U 

':i)~bV;w-hbnlbbn~lJ-b11~Eln13Y (RH) ri€JUlJ<n:iJi<nthUv11~lJUI1l~bbm~blJ€Jf 325 b'YllnlJ 

~El£.J~~ 74.40 :iJmlmh~-.ijlb'v'll~b'YllnlJ 2.06 bb~~L~€l'I'hm'j'l.J<nlu 2000,4000 bbt'l:: 6000 5€JlJ 'l~fil 
i<n~lUv11~lJUI1l~bbm~blJElf 325 L'YllnlJf€J£.Jt'l~ 23.76, B.OB bLt'l~ 3.42 t<n£.J~:iJmlmh~-.ijlL'v'Il~L'YllnlJ 

~X d.::t. Q ! 0,... 2 0 ~ 
2.21,2.23 Lbt'l:: 2.24, bb~~~'v'IU'Y1m':i)lL'v'Il~b'Yl1nlJ 7119, 10279 Lb~~ 11566 'll"~. In. 11l1~t'l1<nlJ nl'j 

lJ<nbnlbbn~lJ-b11~€Jn 1~1 ,x:iJ'llUl<n b~n~~ t<n m ~~-.ijlU lU'j€JlJ 1 un1'jlJ<nrh 1 ,xml~ rh~-.ijlb 'v'Il~bb~~ 
ml~~~b~£.JI1l'll€J~bnlLbn~lJ-L11~€Jn13Yb~~~uLrt€J~':i)lnl~<nri€JUlJ<n':i)~:iJml~'v'I'jU~~ 'VI~~':i)lnm'jlJ<nLbtrl 

, , 'U 

'Yh1,x€Jumf1bbl1lmlJu:Rub~n "J ml~'v'I'ju~~,rEl£.Jt'l~'Yh1,xb~~mlmh~~lL'v'I1~bbt'l~~U~~1~lLm~'llEl~ , , 
l~<nL'VI~l~UttUb€J~ t<n£.J~13J1'jt1~':i)ln\.l.11~':i)lmU~ 1 (n) LLt'l~ ('ll) i~~U~~~13J1'jml.1111HLihl~<n 

, 'U , 

11 €I'll" t'll"t'llU 1 um'j~"l.1 'lul iLL 'YlU11U6fiL~U\9l1J1~ ~lU 'l~~~1'V1~1J.:J1Uf1 e:mn~11l 

~ 11500 N 
E 10000 

$ 8500 
,f: 7000 
:E 5500 
ro 4000 0) 

§ 2500 
Q) 

1000 0-
.... 

:.;: 
2000 

fl 

'U 

-RH 

4000 
Grinding (a round) 

6000 

~ 

~ 11500 N 
E 10000 3 8500 
E 7000 
:E 5500 
ro 4000 0) 

§ 2500 
0) 1000 0-
.... 

:.;: 
2000 

-RH 

4000 
Grinding (a round) 

6000 

, ~ 

o 0,... Q..t 6" '11 6" a I q,.. 0 6" 'tI 6" 6' v 6" 

2. m~~El<n'llEl~~€J'j11l1'j 11l1'jl~'Yl 3 bb~<n~mml~I1l€J~n1'jUl'll€J.:J~El'j11l1'j3J1I1l'j~lU bbt'l~~€J'j11l1'j 

LL'YlU~11U;b~U\9l~1£.Jl~<nbnlbbn~lJ-b11~€Jn13YfEl£.J~~ 20 'llEl~l~<n11'j~~lU lJ<n~~lU1U 2000, 4000 
'U' , 

bLt'l~ 6000 'jEllJt<n£.JmlJf1~m~lnn.tl1,x:iJm'j1'V1t'lbb~'llEl.:J~Elf~lfb'YllnU~·€J£.Jt'l~ 110±5 11l1~ml1lmU ASTM , . '" 

C230 [7] ~1'V1~lJ~€Jf~lf~~~~LnlLLn~lJ-L11~€Jn13Y~~lumw<n~lmf1~El.:JljEllJ<n'v'l'l.J·;h ~1~15t1t'l<nfil 
W/(C+P) 'll El~~ €Jf~lf~.:J 'l<n1 U 'Yl n elml ~lU~ ~~ b~ El LU~£.JlJ b Yl £.JlJ nlJ~ €Jf~lf~~ ~~ b nl Lbn t'llJ-b 'IJ~ El n , 
13Yri€JUlJ<n bb~~ ~.:JlJ<n3J1n~u:iJLbUl t ,r~~<nfil W/(C+P) 1~3J1n~Ub rtEl.:J':i)lnm'jlJ<nrl1 1,xml~'v'I'jU'll El.:J 

q 

LthLnt'l'l.J-L11~€Jn'l3Yt'l<nt'l.:J i.:JLL~<n.:Jlu511~ 2 
'U 
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~ c 
C 130 -RH OJ 125-K E 120 -.... 115 -.:; 

110 -0-
OJ 105 - -~ 100 -.... 95 -
~ 90 
~ 

0 2000 4000 6000 

Grinding (a round) 

Retained on Sieve No.325 
Symbol W/(C+P) Flow Water Requirement (o!()) 

(%) 

Control - O.6R I I 1.0 100 

RH 74.40 0.88 110.0 129 

4RH20 6.96 0.70 113.0 103 

4RH40 0.45 0.69 110.0 101 

4RH60 0.05 0.69 114.0 101 

'VImtJb'VIen : iru~nl!!-rn1uenTn\l~ 3 ii<K\ld Control m..ntJn\l uw'ih:iJU~Ue)'fenbbtm<ih.h~bflYl~ 
• w ~ 

1, RH 'VImtJn\l bl:llbbnt'11HU~eJnL6Jri€lUlJen <illbt'1'll<illwiltJbiluU1mrnl~<il (nn.) o/1€lnTl'lJ<il I n\l • 
<illbt'1'll<illU'll11bilU911U1Wl'€llJ1um1lJ<il b'liU 4RH20 'VImtJil\l bnlbbnt'1lJ-bU~€lnL6J 4 nhn1:iJI7l€ln\l 

lJen 6ft\llJ<il911UlU 2000 1€llJ bilu<ilu 
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Retained on Sieve No. 325 
Compressive Strength 

Symbol W/(C+P) 7-Days 28-Days 60-Days 
(%) 

(ksc) (%) (ksc) (%) (ksc) ( 'Yc,) 

Control 0.68 - 287 100 371 100 429 100 

RH 0.88 74.40 153 53 189 51 232 54 

4RH20 0.70 23.76 227 79 287 77 343 SO 

4RH40 0.69 8.08 249 87 333 90 403 94 

4RH60 0.69 3.42 246 86 336 91 420 98 

'VI:lJlm'VI~ : irutrn'l!l-rn1u~ldl\l~ 4 iJ~\lii' Control 'VI:lJlrJt1\1 UU<rrb3JU<?lueJf~bb~U<?l1.h::b!Wl~ 
, ~ 'IJ 

I, RH 'VI3J1rJt1\1 bnlbbn~lHU~eJnl3YrleJUUCll ~lb~'lJ~lu'lYlmuUU13J1rn1~Cll (nn.) t11eJmdUCll I n\l . , 
~lb~'lJ~lU'lJ11LUU~lU1UdeJulumdUCll L'lfU 4RH20 'VI3J1rJt1\1 LnlLLn~U-Lu~eJnl3Y 4 fihn13Jt11eJb1\1 

UCll ~\lUCll~lmU 2000 deJU dJW~iu 

~ldl\l~ 4 LL~Cll\lfhrhtr\l5CllLL~::fmJ~::rhtr\l5~'lJeJ\l3JeJf~lf~~~:lJLnlLLn~U-LU~eJnl3YJ'\lrleJuUCll 
LL~::'VItr\lmdUCll LmrJUL,y;rJU!lU:lJeJf~lf3J1~d~U (Control) LdeJiJmdLL'Y1U~UU<rrL:lJU<?lfeJrJ~:: 20 tCllrJ d ~ _ 

J1W"n'lJeJ\l1~CllUd::~U ~lL~'lJLL~~\lfhrhtr\l5Cll (nn.!6J5:IJ.
2

) LL~::~lL~'lJ1U1\lL~ULUUfhrhtr\l5Cll~L,y;rJU , 
buufeJrJ~::'lJeJ\I:lJeJf~lf3J1~d~lU (%) tCllrJHm3J1rn1~~~UCll 4 fihn1:IJt11eJb1\1 (2 b1\1 8 fit~n1:IJ) Y-/U'll 

:lJeJf~lf~~3JLnlLLn~U-LU~eJnl3Y (RH) rleJuuClliJr'htr\l5CllfeJrJ~:: 53 LL~:: 51 'lJeJ\I:lJeJf<;ilf3J1~d~lU~ 
Q...O Q..<I 0 IV d 'i-' .:::I I 'i-' I d . 

eJlrJ 7 11.1. LL~:: 28 1U~13J~lCllU 6J5\1~lU:lJmUeJrJml'Y13J1~d~lU ASTM C 618 [American Society for , .. 
Testing and Materials, 1997] r1l'VIUCllH~eJ l~CllUeJ6J5t6J5~lU<;ieJ\liJ~l~'JjUr1ltr\leJ~l\lUeJrJfeJrJ~:: 75 , 
'lJeJ\I:lJeJf<;ilf3J1m~lU~eJlrJ 7 'VI~eJ 28 11.1. LL~Cll\l11LnlLLn~lHU~eJn'l3Y ~\lfl~ll~lah,humduClliJ .. , 
'lJ 1.1.1 Clll 'VInJLL~::laJ L 'VI3J1:: 1 umdl 'lfLUULUU1~CllUeJ6J5t6J5~lU 

~ , 

.IVQ,.I .dlolVlVd Q..<I,IV 2 
325 L'YllnmeJrJ~:: 23.76. 8.08 LL~:: 3.42 :lJmm~\leJCll'Y1eJl~ 7 1UL'YllnU 227. 249 LL~:: 246 nn.l6J5:IJ. 

'VI~1l~~L1Juf1lrJ~:: 79. 87 LL~:: 86 ~13J~1~1J ~\liJr1ltr\l5CllL~3J~U~13Jml3J~::L8rJ~~~\I~U 
'IJ 

~\I~umd1J~LnlLLn~1J-Lu~1lnl3J1um3J1rn 4 fihn1:IJ (8 fihn13J<;]1l 2 b1\1) 1J~Lv:lrJ\I~lU1U 

2000 deJU 'VI~eJUd::3J1rn 30 Ul,y; niJfeJrJ~::r1l~\l5Cll~\lnllfeJrJ~:: 75 m:IJ~:lJl~d~lU ASTM C 618 
'IJ .. 

• • 0 I d,::!l d q.. &' 
[American Society for Testmg and Matenals, 1997] m'VIUCll LL~Cll\lll LmeJ\I:lJeJUCll'Y1~dl\l'lJU 

~l3J1dn1JCllLnlLLn~1J - LU~eJnl3Y HLUU1~CllUeJ6J5t6J5~lUl~eJ~l\liJl.h::~'Y1TIrnY-/ dU~ 3 LUU 
, 'IJ 

ml:IJi:IJ~U1h::'VI11\lm3J1rnfeJrJ~::~fil\lUU~::LLm\lLUeJf 325 hmdUCll!lUr1ltr\l'lJ eJ\I:IJ 1lf<;ilf~ eJl rJ 7. 
q 
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28 bbSl:: 60 lUCjj1~~1~'IJ V'l'IJ';i1nT~'lJo/1bn1bbnSl'IJ-bJJ~eJnvWlV;~m1~Sl::b~r.Jo/1b~~;]mdjnl'i~<rum 
n1t'l5o/1'lJ€l'l~ e:)'h'hf~ t-J~~bn1bbnSl'IJ-bJJ~ eln 1:iT €lci1'l11l m iiEh'l ~du1 U'iJJ~ 4 bb~Cjj\Jbfl~€l'l~ €l'IJo/11 ~o/1JJ €l'll'l'll' 

~ , 

100 ~ a::.:-
~ 90 

~ I!) 80 
u 70 :.a 
.5 60 ---=-50 -+-71l.l -5 40 bJl 

-281l.l .: 30 I!) 20 b -.- 601l.l r/l 10 
0 

0 10 20 30 40 50 60 70 80 
Retained on Sieve No. 325 (%) 

'1t1~ 3 ml3Jff3,/}VU,{J'::'l-l'h'Jml3JIil'::!~f.J(j1'rt!~'illnmJlJ~II~Iil'::''hU,Ju,JEJww.::rh;,'JiJWJJEJ,'J .. 
15"'i.'15'" .d 6"'l<6" Q...o .d 6"'l/6' d 6"'l-'fi' Q...< 

3J€JJ~1J (n) WEJ3JEJJ~1JEJlf/ 7 Ju" ('JJ) WEJ3JEJJ~1J€J1f/ 28 lllil':: (f/) WEJ3J€JJ~1JEJlf/ 6(} Ju, 
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~ ~m~'YlCil ~fllJ~1<?l"illnnT'~'~m~11 U\llUli£Jflf\ld ~1:IJT'H1~~tJ~dmd:IJ11LiJU~1~lJ.ffU~\l~ fl 1tJd , 
1. Ltll LLn~lJ-LtJ~fln 1~~1<?l"illnm~lJCil<?ldmfl~fl\l~ fllJCil~~fl\l,rU ~l:1J1~bl1i\llU 1<?l~ &' ,~ 

U~~'lJUfl £J nlJ 
" Q..t .::::iI 0 Q..t 6" '" 6" d t .J' 

Cil~Unl~\l'lJfl\l:IJfl~~l~"il~:lJfll~\l'lJU~l:IJfldl:IJ 

" 
~~LEi £JCil'lJfl\l Ltll LLn~lHtJ~ fln 1~ 

2. m~lJCilLtll LLn ~lJ-LtJ~ fln 1:IJ1 'IX~ml:IJ~~LEi £JCil~L 'V\:IJ1~~:IJ ~l:IJl'Hl';h 1tJl ~1 U\llUfI flUn1~ 1Cil'LCil £J 

ttl 1tJl iLL 'YlU ~tJU6UL:lJU~1 UlJl\l~dU 1<?l~ 
" 

3. ~1'V\1lJ:IJ flf<?ll'f~~~:lJLtllLLn ~lJ-LtJ~ fln 1~~~.hum~lJCil<?ld mfl~fl\l~ fllJCil ~lJll ~l:1J1~bl ~Cilfil ,. 

W/(C+P) '1J fl\l:IJ flf<?llf~\l1Cill U'Yln 5ml~dU~~:IJL~ flLtJ1£JlJL -Yi £JlJlllJ:IJ flf<?i'lf~~~:lJLtllLLn ~lJ-, 
LtJ~ fln 1~r1 flUlJCil LL~~~\llJCil:lJ1n,ru~LLm 1 ,r:IJ~Cilfil W I(C+P) 1<?i':IJ1n,rub;1fl\l"illnm~lJCil'Yh 1 'IX 

ml:IJ~~U'lJ fl\lbtllbLn~lJ-btJ~ fln 1~~Cil~\l , . 

mi£J'lJfl'lJfllJflrn~mDm'Ylfll Uh~~l~:IJ\lfl~ ~~,rlJ~uu'Ylun1~li£J 1 uflf\ld bb~:::'lJ fl nJllJ 
<u q q q 

6" .... at. Q..t 6" 6' ~ 

'1JfllJ~~~f1rn ~fl\lfll~~~l"ill~£J Cil~. ~£J "ill~~~'Yln~n~ bb~::: fl1~ml"ill~£J Cil~. ~:IJ~l£J ~~~~n~ 
q q 'I 'U q 

fll"ill~tf:IJ'V\11'Yl£J1~m'Ylfll uh ~~~~"ilfl:IJLn~11i"UlJ1 ~mrnl1'IXbbm~Cil bb~~Y11Lb'\.-b~"'h 1 UnT'l<iilb1tUn1~ , , 
li£J ~~flCil"ilUm~untr'1!'V\l~l\l s:J dJUflcil\l~~~flCilbd~l~<iilb1tum~li£J'lJfl'lJfllJ~rn lJ1~'Yl 1'Yl£J 

b~lbdflf i~~~l£J 9l11lCil ~1<?lfl'ULml~~1~Cil~1i1.'Um~~n~1 , , 

im~ut d\lfi"~l ~~~ut ~~u1i"mtf bL~~ i£J "ill~~Yl'l1n~n~. 2545. "m~~@J'\.-b1btllbLn~lJ-btJ~fln1~ 
q 'I q q 'I 

b yj fl 1 ~1 U\llUflflun1~". LeJm'fl,-tJ,-:::neJlJm,-tJ,-:::tf3J't11\11tflnT'al ~d m'-3J tV;:;l LL vi \I tfl &1 • '"' , 
VI~\lri 8; 23-25 ~mfl:IJ 2545; '1JflUbbr1U. , 

~lb~\l fn'llflU, i£J "ill~~Yl'l1n~n~ bb~~ ~:IJ~l£J ~~~~n~. 2546. bfl~fl\l~fllJCill~CiltJfl'll"l'll"~l'U 
q q 'U q q 

'"' . 
tJ~~'V\tTCil~~\l\llU. nl'~·tJ,-:::tf3Jltfln1'-VleJ"n~~ILLvi\ltfl&1 VI~\lri I; 14-16 ~(]~mfl:IJ , 

.d "'" <=>. 6" d 

2546; b'lJflUf\1UmU'Yld n1'1!"ilmp. 
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