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Abstract 

This research is conducted to develop new kinds of pozzolana from other 

agricultural wastes apart from rice husk and rice straw. The study investigated the use of 

coconut husk. corn cob and peanut shell ash as pozzolana. A series of experiments were 

conducted to determine the properties of coconut hush ash, corn cob ash and peanut 

shell ash which are referred here as CHA. CCA and PSA respectively, and the properties 

of paste and mortar having a certain percent replacement of cement by these ashes. The 

properties of CHA. CCA and PSA namely specific gravity, fineness, chemical composition 

and the strength activity index with Portland cement were determined. For properties of 

paste, only ordinary Portland cement and 30% PSA were investigated for normal 

COnsistency and initial and final setting time. To determine the compressive strength, 

truee mixes were cast for CHA having a percent replacement of 0, 35 and 50 percent and 

four mixes were cast for both CCA and PSA haVing a percent replacement of 0, 20, 30 and 

40 percent. Ordinary Portland cement Type I was used and water content was controlled 

to have a flow of 105-115% for all mortars. To investigate the influence of water to 

cementitious material ratio, four mixes were made to determine the optimum water 

content. Four kinds of mortar namely ordinary Portland cement, rice husk ash, CCA and 
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PSA were also tested for sulphate and acidic attacks. 

Experimental results revealed that coconut husk ash cannot be utilized as 

pozzolana while CCA and PSA can be classified as F and N pozzolana respectively. CCA 

mortars have lower compressive strength than the controlled mortar (0% CCA) while PSA 

mortars showed higher compressive strength than the controlled mortar (0% PSA). 

Among the four mortars tested for chemical attack, PSA mortars showed higher resistance 

against sulphate attach and RHA against acidic attack. 

Keywords : Compressive strength, Mortars, Pozzolana, Properties, Sulphate and 

acidic attacks. 
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<i11jl,,]~ 1 ~lnmTILf\jl~L~1';Lnmnnt~1)J :;l'i1l1 th:;nflu~1m~m 25.68% LLf)~L~IJ)Jflfln 1~~ 
408% 11.lLL~m~lJ)Jflflnl'l!~ 31.23% LL)JniMm.Jflflnl~~ 5.38% 1'lIL~mmflnh.Ji 8.4% filmj'GqJ,L~1J 

Lctfl.J~lm~lll'1~Ll'hnu 29.80% filml)J~tLBlJl/ljjfil 2,823 <i1m-lL'l!U~L)J~j<ilfln1)J LL~:;filml)Jri1-l 
, 

~lL~ltL\:t~ mvllnu 2.23 

:nLnl'llM.Jii111't'l1/l )J~~m 37.20% l1JLL~~L~IJ)Jflfln 1~.Ji 37.09% LL)JnitL~IJ)Jflfln h~ 
3.15% LyJP.lmflflnh~ 2.78% LL~:;LLf)~L~~)Jflflnh~ 210% film1~qJLa~Lct~'llm~11~~Lvllnu 

.J .... I "" I J' ... ... , ....... I _ 1 .... 

16.18% 'i1.J )JmUillJml'lJLm~lnn:;111)J:;l'im mml)J~:;m~l/I)Jm 1,036 ~ljl,,]L~U~L)J<i1j<i1flm)J LL~t 

filml)Jc11-l<ilL~1:;Lvllnu 2.21 

:nLnl"llml.l~fln~1~~-l jj~~m)Jlm.h:;)Jlru. 44.57% fl~~LulJ)Jflflnl~.Ji 15% LY/fl~nflfln 
h.Ji 7.56% LL~:;LLf)m~~)Jflfln h.Ji 7.69% jjtfi)Jlru.l1JLL<i1m~lJ)Jflfln l~~ummln filmj~qJL~mctfl"] 
'llnmjl~ll~~\vllnu 9.75% filml)J~:;LB~1/I 

L'l!U~L)J<i1i<ilfln1)J LL~t 2.56 <i11)J~1a;U 
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itl11~~ 1 

Eh,.tJ"f::nil1J"l ~LFI~UE\::~tluta.l,jii"l.jnlfJm'mlilJL~l~l.j'1 

i&~fltl".l~tltlfll'lf~ 

tl~~Lit!J~tltlfll'lf~ 
~ 

LWtl;ntltln 1'lf~ 

LLflm:S!J~.ltln 1'lf~ 

LUJnitL:S!J~tltln 1'lf~ 

1'lfL~!J~tltlnl'lf~ 

11Ju~m;!J~tltln 1'lf~ 

~~LW~ 

fl~tll~~ 

LUJ;]mit~tltln 1'lf~ 

m1~CI!L5!JL~tJ;]"llnm1Lc.JllV1,j 

- ij~lml~~:;L5!J~ ~1n.lL.ru~lJJmIn1~ 

- ~lml~{h;]oilLYn:; 

- L1Jtl·h.ru~~ m(j]:;Lfl1;]LlJtl1 325 (%) 

25.68 

1.74 

2.65 

4.08 

5.38 

8.40 

31.23 

0.71 

0.61 

0.05 

29.80 

2,823 

2.23 

99.40 

37.26 

1.09 

2.78 

2.10 

3.15 

0.04 

37.09 

0.75 

0.12 

0.08 

16.18 

1,036 

2.21 

66.80 

Ii 

;Lt11"llfl 

L1J~tlfl~l 
~~.J 

44.57 

15.12 

7.56 

7.69 

1.65 

0.12 

6.00 

110 

0.27 

9.75 

5,292 

2.56 

95.80 

21.30 

4.96 

3.10 

66.61 

1.81 

0.21 

0.50 

2.72 

0.74 

3,028 

3.13 

85.20 

7 
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.I fll""" 2 

fll'JL~lJ1J~;I!JtJ'h'l4tJ'J::flil1J"'''LAil~tI::~nuu~,j~''1''fI1!Jm~lIilJL6leh~'1 

< < < < < < 
\'\'lUU 1::ntl1Jl'l1~ If'tii(%) ilti1 1hti1 .. " iltl1 .. " ~lti1 '1JLC11 '1JLt11 

"l1n "l1ni~ "l1n "l1n'll1U Lln<11J "l1nvhl 

n::fl1 -n1'lLYirll lUfttln tltlU ,J1'l 

)J::Yih'l ci''lfil'l~ 

:ftfil'l'tlu1r11'tl'tln 1"1l~ 25.68 37.26 44.57 65.8 9205 65.94 

'tl~ihilu)J'tl'tln1"1l111 174 1.09 1512 5.5 0.94 0.99 

lvl'tl7n'tl'tln1'1l111 2.65 278 7.56 3.3 0.81 0.65 

llf'tf'H=ilU)Jtl'tl n 1'1l~ 4.08 2.10 7.69 4.2 0.27 4.27 

ll)JnilL=ilU)Jtl'tl n 1"1l111 5.38 3.15 1.65 1.7 0.27 1.97 

L'IlL~u)J'tl'tln1"1l111 8.40 0.04 0.12 0.6 0.06 0.23 

LUllllll'll=ilU)J'tl'tln 1"1l111 31.23 3709 606 7.5 1.72 11 .66 

imvllll 0.71 0.75 1.10 2.0 0.13 0.45 

f'tfl'tlhlll 0.61 0.12 

ll)J~n1ill'l'tltln1"1l III 0.05 0.08 0.27 

n11~ru,i{u,~tl~"l1nn1mn1mJ 29.80 16.18 9.75 9.4 3.19 13.46 

'1 NtUJU;Yl1"n1!1n1Y1 

- ii~1f't'l1)Jfl::l~U(i\ "Il)J2;nf)J 2,823 1,036 5,292 3.2 1B-20 15 

- fi1f't'l1)Jri'l~~1lYi1:: 2.23 2.21 2.56 15,040 14,300 12,860 

- lUtlfl;UII1~1UI/l::lnNl1J'tlf 325(%) 99.40 66.80 95.80 2.31 2.09 2.24 
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~lrwn'rn~ 1 .~11 ;.r;l~lmU~~n~'~Ii.J~uhnru.iR~m ~~$l.ittJ~m~n 1'lfJ; W~~1mJeln 
l ' .... 'tit .!IJ II':I.J ""IJr ..Ie; t IV 

'lfVl .. n~"fln''lftJ~~~n .'lfVl ~lnml"llml~lnn~n~::YiT1"mn~'lJLm~ln'IWirn LY1V1 'If.JdM&Jflth~n~lMnn 

~11m-~U~L~n .. %Jm~lnnl~Lr;1~lnn~nl~::Yiill .. n~.Jiill1Y1V1 ;~U~L~nLL%JmLiju&lf1th~n~lJ 
'lJ&J 1~1LLflnL;tJ~iR~Ln~ 1V1LLflnL;tJ~iR~Ln~ 1mLLflnL;tJ~~n$lLu~ LLn~L~~~LLflnL;tJ~~njjluLy.l~ 11~ lu 

~ ~ 

;Lc1,fuIi1~mjl.J ;Lr;l~lmU~tlnfu~li.J ~~tfi~lru.lin~Wl L~nu~tJ L"IM tfi~lru.l.~nitL;tJ~~~n 1'lfv1 

L~.Jmitlimln 1'lfJ; WLL~IiL;tJ~~~n 1'lfJ; l'lfL~tJ~~~n 1'lfJ; ~nLy.l~~~n 1'lfJ; LLn~,mfl11J; ~lnVl"'n'Ylr)1!1'~ 

(Neville. 1986) ~&Jf1th~n~lM"'n 2 ~cil.Jfi~ ~~n1'lf~'lJ&Jl'lfL~tJ~ .. n~lu"~IiL~tJ~ (mmlnm1nU) ~.J 
Y1u111i1~11twi1ll5ffimnlJ~lnfln~1Jl ~nvi'.Jn~mh 1..1fl~Un1~LnVlnnlinltJm lV1tJii.JLn~~ln~nm~ 

. ~ ~ 

......... I IV IV • IV "'.... ..."" I.... t I .... I c; I ....... 

'YIlJ'Yl~~~~~T1m1Y1<NJU lmn.J V1.JUU ~.J~~~T1tJ~~'lf~U~~tJl.J~ln ~ln~1'rnVl.Jnnll~~LVlU11 'lJLm 

~lmU~~n~'~Ii.J~tfi~1ru.tlnfll1nuu~tJm15nli&lLLVI~.J m1~tl!L~tJLrt&J~lnnm~l1V1~~~nmt'mJ~fl 
m1L~~~'lJ&Jnl"'.J;~w;i uj~~film1~tl!L~tJLrt&l~lnm1L~l1V1~~ln ~:;yjll..1ril"'.J~~U~nVln-l ; Lr;l 

~ln Ltl~flnfu~Ii.J~~~flru.li~ti~~~m~Lr;1~lnn~n l~::Yiil1LLn~.Jiill1Y1V1 Lrt&l~lnfil~U~~1~lLYll~ . 
'lJ&J;Lr;1~lmU~fln~1~1i.J~~~tfi~1~ln 'Yill..1~ml~~V1L~mLLn~m~m~m11unnL'Yl 'tJl'lJ~ 
fl~un1~~.Jm15nli&lLLVI~-liil.J~ r;lL1..IiU1JL~U1J~n'lJ&J;Lc1~lmU~~n~1~Ii-ln~Lr;l'Il'iiVl~U'l L~l~ 
Lr;~~~~tfi~lru.iR~mu~tJnl';Lr;lLLnnlJ ;Lr;l~lny.ll.JmLLn:A;Lc1mfl'iflU~fltJ LL~iYrhijtfi~lruiR~ 
m~lnm~Lr;ln~tJ uj~ii-lLn~ tfi~lrutJ~$lLittJ~flfln h~ LyJ~m~~n 1'lfJ; LLn~LLflnL;tJ~~fln 1'lfJ; ~~ 
L~l~Lr;~lnLu~~nfu ~Ii-l~~jjtfi~l~lnml u~n~lndiJ.,)~filnnlin I L~ tJLrt&J~lnnnL~l1 VI~mml 

~·tI ~ 

LLVI~.J~U tJm1U;Lr;~lny.ll.Jii11 vi'-lLLIiVl-l lu~l'rn~ 2 

.. ... .. .. .. .. - .~ ".1" " 
jI'J!\4fl 1 i1~ UoIB L "!l1J fllJ"ll u.I\4iIlJi)"SMLLa\4i\ 

~n'YlVlIi~lJLLIiVl.Jl1vi''il'I1nl~-l'lJ&l;Lr;~lmU~~nfu~li-luj~L~U1Jnm~umJ~1~LLnUJ;~ 28 

1U jjfilLVhnlJ 95.02% LLn~ml~~&Jn-m11LmnlJ 99.6% ii.JLn~1Jl11nnl~Lr;~lmu~flnfu~Ii-lli1mrn 
nVltfi~lruJl1Jl vi''il'I1ril'''-l'lJ&J;Lc11vi'-ln~l1d uj~'YlVlIi~lJL~U1Jrn;a~U~U~1~LLnU~~m~ 3 LLn:: 7 1U 

1JlfilLmnlJ 117.34% LLn~ 106.40% ~l~~lvi'lJ ~mLIiVi-lvi'-l~l'rn~ 4 ;Lr;mmtl~~nfu~Ii.J~~lV:ril~-l 
L~~~~-l ujm~U1Jn1A~u~tlfl1~LLnu~~m~ 3 LLn~ 7 1U LL~~~~ln-luj~m~ 28 1U IilLVI~ril~-lL~~ 
~UIi-l LY1T1~jjtfi~lrutJn$lLittJ~flfln 1'lf~Ii.J ~l~VI~nY1n,..f1 (Neville, 1986) ~-lLW1m~V1l"l1&l~~U~~ " " " .,£..<':tJ 

jjflfl$lUlli.J~~jjil~m-m<NJUlnlMIi-l~ln ~dLrt&J~lnm1LnVl' l~ffim1mVl~'lJ~LLflnL~~m~n$lLu~ 
~ " " LU~ " 

(CA) jj~n l..1LnVl~~Mru.n CAHlO LLn~ C2AH8 5n~~~$lU1 L~n (Al203.ag) filvi''il'I1rilM'lJ&J;Lc11 

~lrn.JmlY1V1~ 28 1U ujm~U1Jn1A~umJfl1~LLnU~jjfilLmrru 38.96% LLn~ml~~&lm~lLmnlJ 
102.4% vi'.JLLM1-l lu~l'rn~ 4 nn li;Lr;1vi'-ln~111u~~UmJ~1~LLnU~~~Lvi~~lruml~~&lm~1 
vi''il'I1ril~-l'lJ~;Lc11vi'.Jn~l1d ujflY1V1Iifl1JL~U1Jn1A~umJfl1~LLnu~~m~ 3 LLn~ 7 lU 1JlfilLyhnlJ 

39.69% LLn:: 43.08% ~l~~lvi'lJ IilLVI~ 1..1ril"'.JilVlujfll~Lc11~lrn.JiinlY1V1'lJ&l~fl1m~ln.J Lrt&l~ln . 
jjtfi~1ru.tJnfll1nULLn:;filnn~tl!L~tJLrt&l~lnnnL~l1V1~~.J 
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~ ,)"1f\1"inil~,) 

L1~lmrr\1l~h dJum·mITt11rJThmT'iLL~1ii1'lJ1NidL.l-JU~LYH'l~ 

"ml'l 1'VImW"ml'lLL~'11ii1 mTI'l~"1lud ~:m~"m.flL.l-JU~1i"TI~~l LL~~idL.l-JU~~jj;Lr;mmtJ~1ln~1~"'1 
~Jl'l~1l~ 30% LL~Lr;1~lnn~m~~il1LL~~~'1il'l1l'1~~~tJ~;)1'ffi41 Lrt1N~ln l~fhnl~'1iJ~~l ~'1lL"~'1 
lu~ 1 LL~~ 2 m~lrn~1~1Nm"ilil'VITIJml~m~1'IT11um"iL'Yl M'lJ1l'lidL.l-Ju<ilLl'I"~1i"TIJ.J~11U'I1Ul~rJ 

~ 

~1l 32.6% 'iJru..,~L.l-JU~Ll'I"~~"~;Lnl~lmtJ~1ln~1~"'1 ;)~jjfilL'rhnu 27.7% L1~lmm1l~hL~~~ 
Ll~:;,,~y']lmJ1l'lidL.l-JU~1IT'i~~l~1l 2 ~1'UJ'I 31 Ul~ LL~~ 5 ~1'UJ'I 50 U1Yi o/I1J.J~1~U lunmi.'lJ1l'lidL.l-JU~ , 

" , , 
'l~L'VIU11L1~lmm1l 

IiilLi~<ilu Ll~:;~~y']lmJmidL.l-Ju~~"~;Lnl~lmtJ~1ln~1~"'1~~~lnllidL.l-Ju~rnJ.J~1 ~'1LL"~'1 L\..\~ 3 

f\1'UW4 ~fl'll\tir)itflNifm~"B~iul1Q1n n:"1a.1:wrn oi4t1,) lWfI ua:~llail nt')aif~ • 
Lrtm'llnfilnl~'1iJ~~l LL~:;fil"I1IL~wrtDJ'llnm"iLC,nl'VIJJ"'1 'l'illWJ1Lnl''Jlnn~mJ.J~Tn bJ ~.t' • 

JlrnU1J.Jl~~1"irul 'nno/ll"il'l~ 3 ;Lr;1;)ln~'1i111l'1~ LLa:;LtJ~unfu~"'1 ~1l~~l"irulfilm"i~[lJL~rJlrt1l'l 
;)lnnl"lLt.nl'VIJJ m~~mrn~~m 1l~~Li!rJJ.Jmm l'lf~ LL~:;Lyjum1lun l'lf~ LmtnJL~tnJn1J~lli\"'ijlU ~~ 

l'Iml ;Lnl;)lni'lill1l'1Vl~:;LW1"~ ~"~<SL.l-JU~'1M~ F lU'iJru..,~Lr;mmtJ~1ln~'~"'1;):;LW1"~t.I"J.J 

3-D 7-D 28-D 
1:2.00 

, , 

3-D 7-0 28-0 
1:2.75 

3-D 7-0 28-0 
1:3 .50 . . 

1 0 50 i. ; Lih1l,nn~il'1J~\j~'1 .LO 35 i. ~ Lti'1l,nn~il,1J~W~L1 
,'i D • 

o i. ~Lti'1l,nn~il'1J="~'l 
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40 . 

30 

20 \ 
I 

\ 

I 
10 I 

I 
I I j 
! 1, 

-o ,/""' 

'i:U:UU'D~I~U'1IA~ ( il,d\\lH1'i ) 
50

1 

30 

/1\ 40 \~--------------~ '\ 
20 

10 

oL-----~----__ -L---L--~~~======~~ ____ ~~ 
o 2 3 4 5 6 

. 
11<11 ( ~1"(1l ,1) 

,u;i 3 lU11'Wn11~;.,i')1ltl~~~yut"maljll • 
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~~U~uU~u~I'~11~~~ (uaal~~~ ) 

50r------- '1~U~ 1~Il~U 

40t------!-. 

30 25 ilaa IIlYl'i \ 
20 

'1~u~~~ ·ihu 

Ii' 
I 

"[ ~ 
o~------~----~------~· ---~----~~~----~------~ 

a 2 3 4. 5 

\101 ( ~111H) 

't~ 4 tlJl'Mfl1'SLli~ti'nlB~~LWif~Jjif~La'~'mtJiBfl ~')iIl4 30% 
~ 

"1"4~ 3 

At'!! ...., II A~" ., 
m'LlJ'lJ1JL"lJ\Jf\mtfll\JiI"14fl'lJIl1WUII::Lf\alt8-n Lal~lfl fl::II'II::W"') , • .. .. 
l"lJ1Jn1JII''''ll\4 ASTM 

~ tlUUJ lJ~ YI'N L FI ii 

- m~1CUfl11lJ~~1n~I'je;), % 

- n1"~C\J I~fJLiltl'l"l1nn11L~1hn4 
mn~I'je;), % 

- ill~1cu:aiifl'tlule;)'tltlnl'11~ ntJ 'tl~ijLu.U~'tl'tln 

l'~Yl- I n .J 'lie;) ntJL 'tl1n'tl'tln 'llfIIU'tlUYll'jfll, % 
, 

- rfaLYlIlll.J1n~l'jfll, % 

- LLmn1u."'tl'tlnl'11~l.J1n~I'j"" 0/0 

t .. l'.J - 'IIUI\UlJ'tl'tln 'II"'l.J1nYl~"', % 

~ tlI tU,nHiYl'N m !Ill'] on 

.. ill OJ " , - fl11l.JS:;L'tlU'" : nnCUYlrl1'1I1l:;LLnNLtJtlf 325 

.J 
mnYl~"', 0/0 

- ";1~'IIu.n1a'lL~UtJntJ~u.JulI1 tl'1lfIllLLSU~~'tl1fj 

28 1U mj1'1i.i'tlU~"fII , % 

" t ... 
- fI'l1l.J1Il'tl'ln1'N1l.J1nYl.,,,,, 0/0 

1"~~"~~u.JUII1 

th:;L1wl 

N F C 

3 3 3 

10 12 6 

70 70 50 

4 5 5 

5 5 5 

1.5 1.5 1.5 

34 34 34 

75 75 75 

115 105 105 

• .. ~ 

'!I Ltl1"11n 

n:;S1 

~::vi11'l 

29.80 

30.07 

0.71 

5.38 

8AO 

0.60 

5 

• .. " '!I LCl1"11n 

rf-l'h:l 

t'r'4e;) 

16.18 

41.13 

0.75 

3.15 

0.04 

33.20 

38.96 

102.5 

• 
i1Lch'l1n 

Ltl~'tlnc1''l 

~~'1 

9.75 

67 .25 

1.10 

1.65 

0.12 

4.20 

95.02 

99.6 
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el1"-.l~ 4 

i~Ufhft-.lI~1I1 ;;lJ\Jn\JlIUJ\4~tlIl4elUfl\4~ 

tl1 ~ 'll\l"'l"ll'fl~~'flflJil ril~~tl"'l (MPa) ~'llUril~~ (%) 

3 -)U tl'i''i'~'''l1 18.34 100 

~~~;lnl"nnLU~'flntf'l~~~ 21 .52 117.34 

~~~;lt'h·nni~ifl'l L'Y1"'l 7.28 39.69 

7 -)U tl'i''i'~'''l1 23 .28 100 

~~~~ltil"nnLU~'flntf'l~~~ 24.77 1 06.40 

~~~~ltil·nni~ifl'l L'Y1"'l 10.03 43.08 

28 -)U tl'i''i'~'''l1 30.11 100 

~~~~ltil"11nLU~'1ln6'l~~.:j 28 .61 95 .02 

~~~~ltil"nni~ifl'lL'Y1~ 11 .73 38.96 

. ... ... ~.,: ., .. 
nl~~Bi!'B~al8'illNaal"~\l1~lnn::alJ.1:ws1,) 

"llnn.JY1 1 "l:;l~11~tlll1;lnWlnn~nl~::Yii'-n lu<ilJJu~~trl~l "l:;$ic·mm::mmcil-lJ.nn 
~ 

<iitl,hril~-3B~W"ll1llilm~ LLnd5c;rmbu1~~~~a.J<ilJJu~<iim1'i1~ ~mlril~-lB~'1Itl-3JJtl1~1~c.mJJ;lnl 
mJJlrn 35% 'VI1tl 50% "l~~lmlJJtl1~ltmJJ~1 ril~-lB~~m~ 28 1U 'lJmJJtl1~1~"'~;ll1~ 35% 

llft~li~CI1'-Hhu1~"l;lJJu~~m'ljl~ 1:2 "l:;~ln11a.Jtl1~ltmJJ~~li1~"l~~J.J;lJJu~<iitlYmmYhihJ 
1 :3.5 ~m~l~mnu "l:;l~1~l111v1-lncil1d'l:;$i'lrnnl~~tl~mlY1jl~ m~~rn$i~n lUll~ntI<ii~IJJU~ 
J.Jtl1cih ~n~ W UJmJJ1'ffil~JJfilril~-lB~ 1~ ~dlam"ll~lnJij ltltl1l.rufflmm'~t1.J l~~ larn'Jlnm1 

lc.n1'V1~~-l v1-lll~~-llUCl111l-l~ 1 ~nml'VI~-ln~tl $imJ.Jlrntlnfn1mt~-l~'m v1-l~U ~ltll"llnn:;ftl . . ~ 

rila"iil"8~aliI~~lNaal;L01~lfl.j";1,) L 'Wi! 

~ftril~-lB~'1IrnJ.Jtl1~1~~JJ~ll1T'llm-l~T,) 1~~lL~~-llu~ 2 ~m~f)TIJ 3 1U JJtl1~1~~JJ 
~ . 

n~lnT;.nm-rii111Yi~mJ.Jlrn 20% "l:; l~filril~-l~~~l"'~ LLn:;$ifi11.h:;mrn 40% ~mYitnJntIJ.Jtl1~1 • 
tmJ.J~l ~.m1~1~c-l~J.J~lnldtBJJlrn 40% "l~l~filril~'lB~~-l~~ ll<iiLSimYitnJntI~.m1c;iltma.J ~1 g:;jjfil 

~ . 
t11~J.Jlrn 75% ~m" 7 1U JJtl1~1c-l~J.J~lnld 30% "l:;l~ril~-l~~~-l~~ LS1mYitnJn'l.JJJtl1~ltmJ.J~ljjfil . ~ . 
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