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Abstract 

The objective of this research is to invent small-size crude palm oil extractor. It can use in 

agricultural sector with low costs. The scope of the research is extracting CPO and mixing with diesel. 

The crude palm oil extractor comprises the following components. They are 

I. Component for separating shell and its seed 

2. Component for digesting palm 

3. Components for extracting palm oil 

4. Centrifugal component for separating CPOL and CPS 

5. Palm oil filter• 
Total time for inventing and testing is 12 months. 

To mix palm oil with diesel oil, the mixing ratio of CPOL and Diesel is 1 liter: 1 liter. After 

simple shaking the mixer, use the centrifugal component in order to improve the quality of mixer. Then 

the mixer is passed into the palm oil filter with I micron. 

Finally, the mixer is homogenous and well-performed. The result of testing the mixer with a 

diesel engine car is shown that the car has a normal performance 
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4. 	 1tY~1'l'U l1J11l '.i ~ nfllJ l1J'U '11111 fl 'J fl~lJ lJ 'U 1 lJ'Ull 1 ~ lJ '\I'U 1~1~ ntY1lJ 1'j tl111 ! ~l \ill1Jl'lfl~ \ilt'l11l 

vt1111 hj~u~'tlll'fJl~ln~l~ll'j~I1'1ff 

5. 	 1f)1;j\il '.i m'lf11 tY1'U1llrl'mYllJ1'Jtl11 '.i~11 fJ~I~'U i'U nn4fl J,]j'Ul;fmYiil~i~ 
6. 	 lrlfl HJ11l,rl'lJ l11l1lJll tY'1J1'.itl!~lJ'J11J'j1lJH'~i'Uml1~fl 111 11~m)~'.i1lJ~1ti'W r-I~\il 

~1f.J'11~lfI~fl.:j1jlJJ1~'W1l1rl'lJ'\I'W1~lg nifffll1i'lJ"I 1'1~1'W'ltlJ'If'W 

, 
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. . 	 . 
.e.t.ct II .c!l1 1I.c::t u't .cl u 

HiH1UfUfl[Jl"8·nn8!flf,'Ufltl~fltJ!fl1~fl11fUtrU8'U81tJfJU 

·n'W im.:ml'.i~~tI'i~~hJi "'1,f~lfl~~~iimfliJ'Wtll~lJ '\J'Wlfllgtl" m~flw~~i~v'~fl'Wfl1'l U,,::: 

ftmni1~rlMl'W~!~fJ1;;~H 'H~tl itl~!fifJ~nll iflHt11'i~!'ff'Wtl'\JUi'11'VJ'W Vlllil 

1'W~ 5 VI q'l:Jfl1fllJ VI. ff.2544 VI'i:::lJlYl'fflJl~llVl 'i:::!~It)~111 Yl'i ~ 1lfliYYl1j,j~'.i tll'i i.ffJliTtnh~lJ 
11~"l'flfu~'WJlil'W14t)lff~~dl'Hi'1JIfl~t)~fJ'W~~hCJf"fllJmlJ'VIi'ff6iY'Wm~iltytyl ~t)mi'!1J1" '~'ff'Wt)~ 

~ 	 ~ 

VI '.i::: 'i l'1f~l~i~m'i~rlil~Ulil'W~I9f"1l1tl1.1 l~lJ''W!1f~fflW 'IfV iY'fI i,j~ 'iU jj1~QtJ '.i:::'ff ~~'\Jt)~ tll'.itJ 'i:::~'l:Ji 

!~t) t11'.i U1JliTtJ1.1 1 ~lJll~ €fYl ilJ1 i ~nll Ifl~t)~ fJ'W~~!9f" i fl tlfll'.i UllJ 1 i ~rlfflJ nmfliT'W~!CJt"l~'WJliJ'W 
~. 	 ~ 

!~t)1V1~~'1Hl~lfl~t)~V'W~~!9f"'VJtl'lfiJfl 1~'VJtlt1~'ilff1'U 9i~l1fi 0.01-99 .99% hWtl~lJl~'.i 'H~t)1~1~'W 
II JI 	 • JI 

UliT'WI~t)!'.'j ~~'\Jt)~lfl~t)~tJtJ~~l9f"'~ 100% i~tJtI~mm i~vi~~t)~rl'fflJnlluliJtJ ~19f" 
.,. '" "'" '" ,J! 0 ~.,j ,y.: '" '" ,.,j '"dff'lfty 1.1 '.i tyty111 l'Hl 	 ~mt11'it1tl'l:Jll'.it)~rl"'\Jt)~t11'.i 'tJ'WllJ'W1.1l"lJ~ICJf" 'Wlmt)~lI'W~ CI '\J'Wlfl 

l~	tl~l~' tJ fIl'.i ltl'l:J ~ '.i ~ ltJi~tlrl'i~111 fIl 'i fttl'l:J lrl" m :::Ylll1l1tlfll'.i 1 ~JliTtJ 1.1 l~lJ~ll rl'fflJ~ ICJf"~ tl 

.,j "'do d '" 91 ~ 91' 91 i' "'" '" ~ ..J "!1m t)~tJ'U ~~U9f"'IJ'Ul~lfl fl 'lftJ~'HU~lrll m lJm~ 'H '1..1 l1111lJ 'HJ;j 'U1tJ flllll1H fll'.i1ll Vtltl m U'W 'ffllJrl1tJ fltl 
fiJI 	 II, 

ff1'W U'.i fl1l1 fll 'i Yl ~ 'fftl11 IflU'H ltT1'W rl'fflJli I'H lJ l:::'fflJ 'i:::'H i l~Ul il'W til~lJ ~1J I I fI:::U1iTtJ ~l9fflli';;,'W 

~ltJi~v Vlll'hri1tJrlfflJ~l'HlJl:::'fflJ~'lfltl~~JliJtJtJl~lJ~11 10% ~~~ltJt11'.i~tJ il\'ii~W'HIJiJ 60°C rl'fflJ 

lJ 1~ '.i ~FW Vlll ':h~ 'ff fl11:::1~lJ fi1~·m 'j ~UflllJ'.i fl'lHl~lfl~tl~tl'U ~~l~J1iTtJ1J l~lJ~lJ rl'fflJ~ICJt"iifh~l fli1 

J1iTtJ~!CJt"1~ fl,!U tl rl1 bsfc U":::rll fl W1HliJim fftl~ '~1l1 flfll'.i' ~J1iJ'Ulh~lJ~lJ rl'fflJ~ICJtfliJrll'ff~ flilrll ~ v 	 v 
" 	 II tI • l ' 

'il1flfll'.i'~Ul iltJ~19f" rl lfl1tJ~ 1111 flyj~ffem~t)1ff il~ ii rlllfl~1fifJ~ ntJli'li1~fl11lJl~1'.imHfI~t)~vtJ~9i1 ufi 

~,f1~fl11lJl~1'.i 6lJ~~JliJ'U tJ 1 "lJ~11rl'fflJ~lCJffliirllfl'j'W ~1~~~ tlil ff1tJ ~ 'fffll1:::m'.i:::lJ l~ff1'U fflJ ilth . 	 .~ 

bsfc Vi i~'illflfll'.i '~uliltJtJ l"lJ~lJ rl'fflJ~lCJt"jjrll~~fl"h Tllf11mh''U'li1~U '.i ~Ufl~liifh'fl~lfifJ~ntJ 11~ .. 
'1 'U,f1'1 m ~iJfl~ '1Tl 1f11'U~1111fl fll'.i '1 ~111il'U1.1 1"lJ ~lJ rlfflJ~ICJf"iJTll ~ 'I flil llf1:::Tll'QW'H IJiJi mffV 

ifl~lfiv'l fl'U ff1tJ ~ 'ffllJl1 1 fIl'iYlfl fftllJ fl11lJ'fItJ'fIltJ 'IItl~1f1~6~fJ'U~1l1fl tll'i i ~~1'W~t)li1tl~fllV'~m'i::: 

~lfltl~ I~ tJl':m 1 320 	 411lJ ~ VI 'l.J':il'fflJ:i '.itltJ:::'lJtl~lfl~tl~fJtJ ~~1<tiJliTtJtJT~'lJ~lJ rl'fflJ~lCJt"'H ~~ ~ltJ fll'.i 

d Q d (LI r.::i l J clrv I QJ ot::1, ~ 
'Vl fl 'fft) 'IJ fl1 llJ'Vl 'W 'Vll'W lJ U'j ~ 'IJ ~! 'IJ 'j flYl fI 'f1".:j 'If'f1! '\J 'W bsfc lJfll 'ff ~ 'IJ'W!" fl'W t) tI fll fl1 'W 'f11lJ fll'ff ~'II'W ~ llJtl1 V.. 	 ... 

jI, W I 	 ~ 

fll '.i 1';;~1'W rl"~1fl fll'j 1!m 1:::,"111 iTtJ 'H fttl ~'WVi1J fI11lJ 'HU fl '1Hl~111 iT'lm ftV ~'W iJTlllfl'W '.i :::~'IJ fll'.il~tl'W.u'W 

1flq\911'Ui11lJ'Ifll'.il~~1'WJliT'Wmltl~'U~ 100 u,,:; 110 ff1JtJ~mw 1"'H~~flAN1'UJliJtJ'Hfttl~'W~~flil 
1!,,~iJTll~~ll4lJ~'W!rlf)1ml~fli'W€ffltl1qJliTtJ 'H fttl~'W tiu 100 i11lJ~1\.I'VJflTll~l11fll'.i~'.i 11l1fl U"~VllJ 
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t11lJ 1W1'I1 gflU1:l~~~~1lu tl1lJ1W ~~-3lJ 1mrlo'1~nUlnlHllfJ ~lJffm~fll'j ffmnO '1UUlJ j -3111u \'{lJ 

tl1lJ1WI'lJlh~ml1'HU1~tl1:l1m11~YI m1lJ~~m)\JffUYl~~~1~lJ'1Ulfl~tHt.lU~ U1:l~t11lJlf.U~~m)'U'1u 
m~m)fl1Hmf)~Jl,rU!4m~~~'1ut11lJlW~:JJlf1frhvfl~1lJ ff~t11~1101'jthJ1~Utl1rl'lJ~tJf-lfflJ~I9f1:l 
lJ1 '1 ~~1U ,;'0~111 o1'j nJ~ fJU ri 1fJJ1 ~U '11 citl~uu(1 ~'VI1m1lJ ff~U1~ , IIm f)~J1~Umi0 ~Ulm~111f111lJ 

,~ :"',1 .... '1" d J A ~ : "" .1 " ...
ff~U1ft fI mO~\J1lJU l'tftll~ 1:l-:J 111'j 1'IJU l~tlfl1tJ tJlJ 01 'j fffl'l1'j m m~~~ fltl'U \11 flU llJU1I1CllJfttJ f-lfflJ 

QI.:I QI "1"0 ~ 'l":' "oCt '1 d, 0' oC\QI .t:::\ Q,I 91l'YItl~fl'flft 'lfmp fJ~~U1i ~'YI101'jnfl1l1 O1'j 1'tfU1lJUt11(1lJ~ICJf(1 U If1H)-:JfJU~ CI 'lfU~l1tl-:Jlm 
tq". " d ~ ~ ~":Q,I tI.c:::a .c:t
!'I1lJ (11-:J'I1 U l'IJtl-:J 'j0 lJ 'j 'j'Vl fl'IJU1~m fl fln nflll 10-:Jfl11lJ1'I1lJ1~fflJ'lJtl-:J01 'j I'lfU llJU U1(1 lJ~lJ f-l(1'lJ~ICJfCl 

" '" .
IfJ'UI~m~~.:au'flUlh1iu~1CJf(1 '1Ulf11tl-:J tlU~~ft'j~IUft~1V01'jt1~'tfii~11'tl,mn I'll ifci1.:a 'tnY1UtJ lJl11JU 1U 

f-l1:101'j'flftfftllJ~lJ11 ri1uNfflJ~mlJ1~fflJtitl J1~UU1~lJ~lJ 10% ~-:JN1UflTj~U'11'jj~f.U'I1f;}ii 60(+,j)C 
'" ,

f-l(1'lJfl1J'tJ1~U~I"lm 90% 1~tlU1:JJl~'j ri1UF-IClO1'j'fl~fftltJfflJ'j';jOU~lfl1B-:JtlU~l1nVlJlnVlJ';j~,.dH01'j 
jI JI, , 

i ~,.hlJU~ICJf1:lU1:l~U1lJllt11~lJ~tJ F-IfflJ~ICJf1:lii ffm1~ff.:a ffft~ lJ 11 filu'j .:a Uft IlJ 'j Off .:affftiiu~1:l~m1lJl~1 
~ q • ·4 

'" ". 
'jtltJ\l1flO1';j '1~1 lJUU l~lJ~lJ NfflJ~IC)j'1:ljjfi1',jll~ fl~1-:J\ll001'j '1~ullJU~lCJf1:l 1yWfilu'j -:JUftltJmn1 ~ 

\11 001'j '1;;JllJUUl~lJ~tJ f-lfflJ~lC)j'Cl~mllJl~1'j tllJ ~lii.:a';jtllJU1U fl1:l1.:a jjfil\,{'1 fl11 O1'j,;;J1lJU~1C)j'(1 
d tJ ,,: QI 0' Q .ct '1 'iJ QI ~ 4 ~ ~ ~~ c:l r 

IClflUtltJ O1';j ''lfUllJUUl (1lJ~lJ F-IfflJ~IC)j'(1 l1tl~'j101'jffU IUCW~I'll'm~1:l'11lJmll(1~tJW 11 f;}lJ ltllfftf\'{-:Jfl11 
II • II 

o1'j '1;;Ul lJU~ICJf(1~ (1tl~ 'lf1'1 O1';j 111.:a 1U ri1U F-I1:l 01 'j'fl~ffOlJnffm1~1J1-:J ri1U~ lJ 11 ~~'j lO1';j iYUIuiio.:a 

14m~il'1ltJm'illflO1'j '1 ;;J1lJUU l~lJ~lJF-IfflJ~hCJf(1~ -:J fll1 fln '1;;Jl~U~ICJfCl 'lJW~~~W11 fJiii mfft.l'il1flO1';j 

'1 ~14tlt~ il~~~fftl~ 'lfU~jjfil1 fltlt~fJ~ flU ftl11 ~lJ fll';j 'Vl~(1'tl11fl11lJ'VlU'Vl TW'Utl ~1f1~tl~fJ'W~mfJ '19l'ffi1 11~ 
fln '1~'11'Wutl~ 1~111'W 2 ri1'Wtitl ri1U~11'd~t11'W fll 'j '1;;~1'W9im11tl~mfJ19l'1!]<Um fl1'j~~l(1tl'1~fh'l1U ~ 

(1~vlu01'ji~fJifi~YiftlltJ1:l'1lJ1\11fl EMA TEST CYCLE) lfJU'j~tf~!1(11225 ,11 ilJ'1tJUUl1U'fIftfft111 

lL(1~ri1ll~ ffO'1lfJll fll'j '1~.:Illl i fttfUl1 f1~t1'1tJll~1tJ1~<U1Jlf1~t1ll 'Hl11 'j'j 'Vl fl'IJlll~lg fltntJ1~tlfl1:IW~01'.i'~ 

.:IlllUfl~i1U ~-31!1~ tltl lJ'il1 '11il 'W 'j ~m:'Vl1~U ';j~lJ lW 10,000 ;nmlJm'l1 tl-:J O1'.i'YI~ fftl 11 fI11 lJ'YI ll'YI1'U ri1'U 

m fl~tJ11 ffm';jO'W~~ i~jjfil(1~1:l'1~1:lt1ft'lf1'1f111lJl~1 i~tJfhu 'j .:IU~ll1'.ifl~\lqftjjtil1:lft1:l.:lU'j~lJ1W fmJ 

1:l~ 9 t1~'jlO1'jif'U!uiiB'114m~~-31tJ~njjtill~lJ~'U~-3qftU~~lJ1Wfmm~ 5 NClO1~ilml~"'911tHh-:J 
Jl~'Ul1riB~W~.:j'VI1f11:i~lJmh.:l~tll~tl.:j~1:lB~f11'j'YI~ffB1JmtJM1!]~m~1"B\I 'Yl11'h'1'U'lf1.:1UmfJri-v'W 

m11tl1~f11 :i H.:jl'W'U-V~J1JJ'W'I1ritl~mlllJ~111,r'YI~~~~U'W~Ul ~~filf1'.mJ'\1ij~HICl:;;U~:IJ1W 'hm:;; (Fe, 

Cr, AI) ~t1ll1rltlll ,'UJllJ'Wl1 ritl g'Ujjfil~ .:I In'WIflWcnU fl~~f\l'11'U~H Uff~'11..r!~'W 11f-l1:l~lflmllJ'I1aYl 
ri.:l f-l1:l 111'ljn n ~nl1 'j mn~~'U fi'V'W <iJN ff.:l l!(1~ f-l1:l fll 'j~ 'j 1 ~Viii 'il ~'W ri1'W m I'J''U 1f1~0\1 tl'W ~'11 tl'l flU'YI~ff'V11.. 
'YltJl1 ~l1Ul11'1~~jjm 111~:;;fltl'W ~1111'U 1~'W111'11'f11';j~ ~ ililil'U Cl~tlf).:I~BtJ 'VI 1 111'u ';j~iY'YI1im'Yl i'W f11:i 

http:m1lJ~~m)\JffUYl~~~1~lJ'1Ulfl~tHt.lU
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• " .
!fn'11U'(lfl(l~ 'Uf)mJ1flU~~'Wldliifl111l!'tIlh ~~flf'U!m~tn~mUtl1~flf)~1I1nW~f)~U111'U~fl~1I liNU~ 
" i" "' ... ~o ~,~ ...",,f '" 
11f)~!Nl 11 lJU(l ~11 'J nw111~fl~1I!lJ\J 1l1\J1\J lJlfl t]f~\J 11l~ln" lJl1l1flf.lW ff1J1J~'tIf)~! '1m!'W(l~U(l~01'J lNl 

, ., ,"
i 11U'Yi iliff lJU 'j Wri1 'U N(l fln11fl'Jl~"yfltU fflJ ,j~'tIrN'W1Jjl.mrif)~\J it.! oUt.! ~flt.!01 'J oU1I1l1~ 'W 1I11flWfflJ,j~

... q • 

JJ I I II ~ 

'tI e'l'W1Jj'W11 riflil'Wfl ~l'WlnW~hJ fl~ N"yj1~1l1 fl O1'J 'Yl fI fffl 1IU ffllJl HI ff~lll~11 lhJj'U thrl'lJ ~11NfflJ 

.... 0 lY. ,l "'.... l.A ~do "''' '" '" , J!~WI1~ffllJ1'J fJt.!llJl 'D'Ylfl UYI'W! '11m 'YW'IfI !t]f(l \J! fllfl'ltl'U ~,,!«)f~'I1'Ufl11fl'l!Nl 11 lJ(l1{111 \J lU1I 1111'JU 1\J '" 
f " .", 

U~fl1'J il111UfI'J ~tI~!1~1 fln !tJ~tJ\JOltl'U1 Jj\J 11 ~ flil'W1M'ffU(l 'I 

4 ~ .1 1 !II 1 !II 4 ... d .A Ji... do ~ 
~~ flfl \J 'Yllnfl'UU 'U 11 fl{l!f.ll 11 lJ!!(l ~'Yl111ll fI I 'WfllJ fl~ flU fl11lJ! fftJ11 lmnn01 'J' n fl11 'J' flU(l~01'j (lfl (l~'tI'O~ 

4 ",.1 at 1" 1 1ffmHl'U~'Ylfllll!flfl'tlUmfllJ01'J' ')j'{llU \J'j~tJ~tJ11 Ufl\Jlfl~ 

.. 

i'tJum fl~1~1:i' i ~Yhfln ffmmym'i fJt.!~"'fl~!fl~ij~ tJ\J~~lt]fm11l1l~ fll~tH'W ~~1fltJ6'fllJ 1fltJ 
q 

I , " 'JI 
"I "'I '~~d ~ ltJ "J! 0 ~ ~ ~ ~ i"lJ'J':::lJ1W 27,000 fl (lllJ~'J' 'W1I11lfl1fl'ltlU~lJfflJ'i'J'fJ\J:::'Vl(lfl(l'llm::: !'ffmfl'l\JllJ'Wl'l1m'W"~lJflltlO1'j '11 

q 

I JJ I ')J 'JI , 

'Il\Jl1 ff\J(l'lmilmwtl'l 30 'ih Iml'vilu\J \Jflfl1l1flU~'l'W1I01flm{1JtlU11~m'Ulill1 ff:::fflJ~llJU1nW 
,, ']1 " " 

WU~1'\Jfl'l~'W ri1'W~1'l '1 'Ufl'llfl~fl~U'W~i'WtI 'j:::lJlW Vi ~ 'llJlfl 1fl~lfifJ'l flU mru 'Ue'l tll'j i ojf'W1Jj'W~'9H'l 
~ ,f '" ~ • I .;, 'I 4 ~ " I "''I 0'"

llJ'W!')j'tHYHI'lIlJ'W'j:::u:::n(lllJ'j:::lJlW 3,000 'I11IlJ~ 11'J'mlJ'W'j~tl:::'Y1l'llJ'J'~lJ1W 300,000 fl !"llJm ffmHJ 

ffm'WJllTulfl~ij'ltJU~ ml'l1l1flO1'il;;{ll'W 30 .f1IlJ'I Yi1l'hfjfllfl11lJ11Ufl!~lJ~'WtJ'j~lJlW 19% u~ ill 
JI ~ tI, 

Yi1l'hii tll'j tI'W!i1e'W'Ue'lu 1 JjUtllrl'lJ~1I i'W UlU'W!fl1 tl'l uu~u~e UN1" 

~-W'l1ru i9l'J' .fl'YU;]iJ 1cA'Ylltll'j 1If111:::"y!tJi tJ1J!Viuu tll'j INl i 11 ~U":::ff1J'j 'J'fJ'W:::'U'O'l,4tHYi ~~ 
e' ~Q.ld'~ e!l .. tt= d 'jJ~ ad ~aJ::t:Q.I tI 

til" lJ \ll'U111 tJ'W!lJ 'W tll 'H'l'fl'lnllJ 'j U1I1'VItJU N" 'Uij~ fIl'i 'I1!')j'UlV." \lfI!t]fmm:::tJlmlflU fllt]f"('W llJ'W til (llJ 

" .
~U 10% NfflJ '\.hil''W~'t]f'' 90% hwtJ~lJl9l'j) ~ijtll'jlrn '11~iU'fl1fl\ltJU~~'9f"'I1Ufl,rtl\lINl imj' 

ri1\111,rlHUUUtllf1lf1'11~'W 1~{j'Vl~HY'Ounu!fl~tl'lfJ'W9l Ford Ranger i'U WL8 I'U'Ulfl 2.499 ~91'j 'il1mm 

Cl ,J' ~<jJt! o'Q.d ~~.Q 001 d o'~Jc:;IvI Q 

fll'j flOlJ 1'W V. U11 fll 'j -I"IS!'IWI'Yi" \ltll" lJflU ~19f"1 '11!! ':i ~U~!!" ~ fll" ~ ~ \I ~fI 'Utl\l!fl'J' tl'l fJ'W 91 ItllJ'U'Um fl'W tl tI 

!~tl \I~l flU 591 'J' 1fllTi'W Itl il tl \I ,4tl! 'W il\llJ1fl fli1 ~19fm!~tI 'j::: iY'VI n.fl1 tI~1flil~!9f" ~"tl fI'YJ fl'lf1\1.fll'J'::: i fI tJ 
.d d ~ ~~ ~ ~ I d' ~ , .cS d" J JQ I 

YlfI11lJl'j 1'J' tlU9Il tl W l1.fllJ WItl'U'Uf)\llJ 1" lJflU ~It]f" ff \I fl11f119f"1" flU tl tI U":::fl11lJ!!~ flm'l 'U ~~lJ1fl'U'W 
q ... .. 

http:fl{l!f.ll
http:lJl1l1flf.lW
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it ~ ,1 .... " v II) v .1 " '" q , d d V , ....
11Jtltnl1Jl'j1'H)Ull~'U14ml1J~14 1'U1ftl~lNl m 1J "l~ q"'U~H lJ l(t1J~U"'CJj'(t ~~fl11~Wltm(t fl14tltJ U91tl91'j 1 

" , , 
O1nJrlmJml1J~ij14U(t~~" ff1141J1(t,<\1~)l~ ~\lnINl' 'H J!9il tl':h~lCJj'(t '114 ff1'U 'UtN O1'jffm:llm~ .:iltlflltJ1'W 

~ , .:I 1.:1 ,.. 'j) 1 ".q Go'.d, d ~ J .d t ~ 'j/ 

O1'j ~"'j~IU"tJl1ml"ICJj'(t U911JU1411141J fl(t'flU~fl14'1Jtlml1Jl'.i1'iij1J''Yt1J'U14 'UW~'YI'lf1\1!1m01'j'Nl I'HlJ 

.l ""! 1'J1 d 
.... ,! '" "'JI '.1""''''' 1"'U~H1'1ftll'Yt(t\l'YI\l~HWil~ mUfltJ~fl14CJj'~~lflO1nlml~1f~1V Two-color Method ~U11lJl(t1J~1J"1CJj'(t 'H 

~W 'H tJihtJ(t11yJ~lfl'.h~'CJf(t U~~fll'.i U~flU~\lml1Jl;;lJ;;'U'Utl~!'Ulh1fllllfltl\l n14 l~tJtJ'.ilfl{)fll'jWfll'J lNl 

i 'H]j'~~\l1fl~ , ~~1fl fll'j 11fI '.i l~ti'fIlVl .:ilvifl~14' tJ 1 14nifY! H ~ij~flllij\l nml91 'j 1 O1nj rimJfl111J ffl14 ~ 
A "Po ...." v ~",! A ~ " ! .l A 1 'd ,
11ml~11~lfl'Ufl2q!(tml1J~14 L14l1fl~lNlll1lJ CJj'~'Ytt]91fl'.i'.i1J01'HNl m1Jm~ij~I'1ffl!'Yt(t~ 1J1JmllJU~fl~l~ 

" , 
miH ih1miltiflJ ~'I m ~ ~'j tJ i tX'h'lfij,~ fi \I tJ 1 '"lJ ~U~ lCJj'(t ~11J1 Hllh1111~n1J Ifl1fl \I V14 ~~lCJf(t 'lfiA~ l1'fl ~ IN1 

" q 

9lflN~fl \ll141~tJifu,j~'~14 2 ff114 ff114Um ffm-n911utJ'.i 4 'lfiA" ~~U'YI1i~(t~tlm'j91m~~fl tifl tlWl1tliJ . .. 
!1(tl fl~nfll'jCl~HJW'11 tJiJUCl~fl111J'~1'.ifl1J114 fll'jfl114 ~1J'h fll'j91flN~fl~lh~ff'YI1ifIl~ !rltl~flN~fl~ 

QW'Yi!Jil 20.(h. ,rlW1(t1 45 mfi ~1Vfl~'.ilfll'jCl"~W'11tJiJ 0.4CJf/'Ulfi LL(t~ H;fl111J'~1'jtl1Jl14m'.ifl114 

60 'Jfl1J/141n 9t\l1l1'Ni:'I i~l'il~tJ 'Ufl'll tlll:'lU'W fm"'~ 55.25 ui:'l~ll1',h ifllfl~14I'il~v'Utl'llfl!i:'IU14 Ui:'l~~ 
, " 

,~hJ~14 58.75 'Il:'I~ 44.75 f111Jih~1J ff114n~fl~ ,1114 fll'j~flN~fl'U1JJ14lh"'lJ1hhn~m$lmYl9itJ1'W (ril 

iflleJ~tJ 45.06) fieJ14fll'.iIPlf)N~f) l.yjeJl11~rnlJ1i,rr;n~u1'W~iJ eJQflt)'U flf)N~f)i~~~'W 9l1ll1h~ffmn 
i~lIfi tJ1:JJlW ~!~eJ1tJ ~!~1JU(l~~W 'Yi{]ili'W fll'.ilPl f)N~f) Vl1J111~eJ'W i 'U ~!'11:JJl~~1JtieJ !$llJr;n~eJ1tJ few 

,,~ 20 hWJ111Ufl'Utl~ J1iJ14tJ1"1J'iivhrll"~91flNafl~f2Wl11JiJ 22.~CJj' 41~,,rml i~l'il~v'Utl'llfl!i:'I~14 

ii~1!14 TYl1'1 fll '.i 11 fll 'U'llfl ..W 1f1 i']' 1"fJ'vh Ol'J flOll1 i 'U!~~~q$1 f)'.i'.i 1J l!"~lhdY'YI1im~ fll'.i Nfi \Pl'VI1 'I!'VI flUfI 

'UeJ'I~\Pl~1'11m '.i 1J1Jn~J1JJ'W iJlft1J'UB'Il '.i .:J ..ntJ1Jn"l11J1J:JJlm~l'W ~~ i'W f)nfff)llltJ'.i~iY'V11iml'j fll'.i Nfifl 

'V11'1! flfl'W flifi~'~1J1J fll'.i f)l'J N~91!!1J1J flfl1J'lr~f) m1J !~fl~~~'YiHY1J fill 'Ufl1Jl'U~ fil 1 Nfifl~ iitJ'.i ~ iYfl15 

m~tX1v11ifi!lhJl1tJ 1Il mlJ n'l i"ui~i1~ ,)ufJ'W 11 H-11tJ !!~~fh1~~lV1'W ~l'W'YHl'l'll'\.Jlll'WiI~~eJ"unu 
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, ., 
"" dl 9 4"'11191191" ' ''' 0 'i 9"" 	 9,,';;'1 

~~~ fl11flfl1l1 tUl1U l~ 'tj''Ue1J~\llfl'l1U1fJ~~~\llU1U 18 11tJ l~W t'tj''Uel.d~u'U'U Cross-Section lHU 

• Vtfl. 2540 l~tlffml11mfJ'U!VitJ'Ufh~'tj'ihh~iYl1Timl't1~'I1'hmthtJ~~~ lUfJ~ffl'11m1lJ 

" 	 " 
'Yll-:JflW ~~1')V 1~~ lA'WU fl11 ~UItl flffl1! ~tl ii1 fl11 \1~tl'4 iYl1Tiu~ 'HI~1 ii~-:J ii 

.do 	 .i '" .1"1 .1" "I '" 0'" 1! 1!
1. !f1'U'YIfI1'Utl 0601001977 !f1'Jtl-:J~mufltlnulf1lJ 11'Jtl~nl1lJ1flffl'111'UtltllJHl 

, 	 , .. 
2. 	 IfI'UVitil'Ue 0601001978 lflle-:J'~ffr;1~!!fJfl l'UlhiJutllri'lJ 

, .. 
3. nlr;1.:.t\1~iYl1Tium !f11e-:Jme.:.t'\hiJU1Jl(;flJ'UU1~ 5 llJfI1eu 1~tJ1im1~lfJ '1 

• 




~1l@1~lHij rt~LrL@m~t:!nU@t:!rL1 
.. /'Ii b I' 1~ '" ",I ~ ,. 

L@1~f1ltftUt,~ltrL1 £/l ~utr..J:.@~mrtJbj rt t:!LrLltrtLItf1U rt(gf,M,LrtU (W ~Ilm~~Uj @m ~m1U @ ~rLHJ@f)~~ ~ IP' p t6 6 p , ... I'b: ", t6 'F:7 t$ 19 Y );71 u , 

@m~mW@~rLm@f)t-@W1 ~~j LrtU@@rt~LrLltrtLltf1f1UU@M,1 l, ut:!mJbltrL1Ul Itrtt:!LrL@1t1~t:!nU@t:!rLHJ(W ~ J7 I .., JYI' lI\ ...a J:7 fi>' P I~ t6 bJ::Y !l I OJ fi>' IT" I .., I I 0 'F:7(E; pi'" 
~ I ~ f 

UULIALrtLItt-@~~~ rtIJLft~IJrt1~lJll@1t1 U@llftWm1Utlli-@J:.~1 
o 0 t6 fJ P !l' J7 F=J' ~ 

1:;:;0< 

If. If. (t 

UL~Lrtrtmft@m~j ~~ Itltumt, 
P ,rt1itn ,r' I 

fl,ttlfl,tt~lrL @fI,1 U@~rL'jfJ@fJt'@t~1 'z I"b Q ? I'" J;:7 1;11'" I J;7 
~ ~ , 

~1 I IA.M,W
f' 

• 

t-llUf)WLrtU(WUf)nu~ ~@li-19li-f)~~UrtllLrL~lJrtmt,,L;! ULUli-L~tl ItUUm1li-SW N1,UItL~li-LIA I't) ~I ppl"p I It6LrtI'T> f'f' t'6 I't) 

U@LrtU@ @~~U~l1rtllL[111Mt-@[I,@ltm!,1W@llrbmt,L;! t,mm(Wrt ItUj LIANG rtllLj1~llrt1LmLM,ltftUt1l1m@!' .. J:7 P Jr 'f;r ,.,. I (E; I ~t6 6 0 r P P (fJ 

~IA Lrtli-m £11 ~LIt[l,J:.@~1@rtJbj (J~llt@ll~mr.. ~.tb Z UllU1HU11~~f)t~f1@u~!,rtlArt'H.Urt@ltrL1 /'Ii I' /'Ii 10 'r '" ~ /'Ii 1~F'I' 1~ I~ 


f1,ttLf\,tt~lrL~~ttl:::IDnU1,1 Y(mf[mlJiiUt!>t'@t~1 'I 
 I"b 0 ? ,-~ t;:r ,:;,-1-J:7 ~
.. .. , 

fl,NMt fl,lt'A,'i tLU:::l!HNr~Ult'@r..~IJQT~l!fJlt 1=7 1'bJ=i' t1i lP J;r P
.. , 

1t@!,~rtL ~ ~LItr..rt~Lj1ItL'Lttli-@WIi-@;~1 '~ 

" ' 
(Sd;» t~rt~~!}Jl.~lln ('10d;» t,~rt~[tL~!}Jb rt~Lj1t\.L'LttUrJnli-f)~Ul~~,L;!Ii-@;~1 'V 

I I Ai I I 

rt~LI1ItrtLt\.ltmUl rmLrt@ltmf1Ii-@J:.191 '£ p I'f) 0 IP ~ 6 p I'" f;>' F=7 F?
" ,., 

ItrtLltrt~Lft @1t1 U@~[1W@(JIi-@W1 'z I'O':~ ~ 'f;>' If' 

ItrtLltrt~Lft~t:!rt1~m1@t\.1 U@~j11UmWtlN~W1 'I 1'0; P P li f;7 J:7 P 

t!-t-~ lt1!rtt,~~V@~1& l, t-L ~Ii-@;191f)t~f1@U~J:. [1 U~1~LIt[l,rt~Lj1ItL'Lttf1!}Ii-@~~1~ib 
t'C I I " I 

• 

rll!>ttLU!lt rf) ~ J;:>~ 

• 

6 

mailto:ItrtLltrt~Lft~t:!rt1~m1@t\.1
mailto:rmLrt@ltmf1Ii-@J:.191
mailto:rt~Lj1t\.L'LttUrJnli-f)~Ul~~,L;!Ii-@;~1
mailto:UllU1HU11~~f)t~f1@u~!,rtlArt'H.Urt@ltrL1
mailto:LIt[l,J:.@~1@rtJbj
mailto:U@llftWm1Utlli-@J:.~1


o~rl"lhlbl,'~h\,gl1 ,;, UblVt>
·, ~loH~~M.r.P~1.It'" 

~-,' -~: -' ~"~'-;;;' --. 

M,fb@~H.~~@[!ft1 ~LJ{,rt!'!;!lrt~LfbM,,ttLtt
.. 

l1ij' Od;) L~UQ~'~{1LrtU@@~rt~LfbM,,ttLr;t~l:m ~lA,h~(l,rt~LfbI1,ttL r;t~lJI-bL!;\ LfW@@rt~LfbM,,ttLr;t~k!',\il.Lkt 
l If.!'". If. 

~(1M,@\2M,1 t-tmfb1 t-\2 Hnrt11t-@I\,(l,(l,t-.muU@rt1 t-I1UlA,U@M,@\2M,1 t-u~UfbY Ul.rt\2UUlJU1~ULrt~M,f)lHUf) IlrtF'1It I J:7 ~ f'J:7P'11It lrlJf; p ,Q 

W~U't-t11ft1Rttt~n M,@~11VU~Nt-lJ~ U~{1 rtflt}'Gl)@U @(l, ~r.uL~ULJ~1l!~krtlJULJ~U'[!~lJn rtflt}1Gl)@ 

U@(l,~r.ul11.fbln t-lJP 1. t~n ~t-Lr@I1@~l1lnt-tml.fbIn t'lJP1.t~n~(J~1~lJ~(l,t-1!;>rt~Lfb@t,t'~lJnu@~fbR@'
. .. 

ff~Ln.M.ttUl,M.n.nutt~Lf(QM.irtn;t-Qt~1 of pl.... l"bo 1';(5lDpl-,., J::r t;:r 
~ A, 

Z lUUlf 
!'" 

01 

mailto:U@(l,~r.u
mailto:Hnrt11t-@I\,(l,(l,t-.muU@rt1
http:M.r.P~1.It
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• 

• 

• 

• 

" SI", JJ t 'J/ jI ,SI v 

'tl'U~ t)'uih~'U'tl'U~~tJ'vhhftt1lmfl tl'l'.il~-Ull1'UVi l~mih~'Utlll1'U1Jlcl'lJ CPO CJf-3~~ ij~-3tlll1'U 
" 1Jli:l'lJ leJnl~'U (CPOL) u,,~tlll1'U1Jli:l'lJtfl'~(J1'U (CPS) Hfl'lJfl'U~~ ~~ U(Jf)~~f)~lfltl'U 1~1~!"(J ~lhm 

• I IV I • 

ti'lr~-3fl'5~!'I11(J-3 utJf1tlll1'U'l.hi:l'lJ'if'W~ l~fllJ~d (CPOL) tnl~'if'W~fllJ~d (CPS) 
~ IV.d : IV rI ~ 9J ~.dllJ'.d, 1I1 gJ

ti'l'.i tNfl'" ~!'I1d(J-3 !Wfl'UllJ'U1Jl"lJ'U ~~1J'.i~ fl~'IJ~d(Jm~ 'IJ~ fll'lmfl'~ fl'l1'Ul 'Vl ~lJt1J~W'Ut1J'.il-3 b~ 
". " 

~1(J 'Vl'Ui'ldllJr~'U thm'Wll1'U CPO Vi'~1J'.i~mru 250 cc lril'U'\Jd~~-3 4 '\J1~ u~1u~111'fl''W'Vl U~d 
, , " I 

'Wll1J1 ril'U!i'l1~-3fl'5~ml(J-3U(Jfltlll1'U'l.Jli:l'lJ ~~ii5flll ru~t~'U'I1"llJ!~(J-3 ill~ lJ 45° 'tl'IJti'l~~'U~d(JlJm~~{ 
" .

'.i~'U't.l-31J'.i~mru 3,000 '.i~'IJ/'U1Yi '\J'U1~ 1 m-3~ll~nml'Um'.i'l1~'U 30 'U1Yi tlll1'U1Jli:l'lJYi~~l'U'\Jl~~~ 
. " " 

{\ flfl'5~b'I11 (J-3 !m-u111'U1Jli:l'lJ tfl'~ (J1 'U (CPS) ~~~l-3'\Jd ~ tti~'IJUti'U t t" ~ ril'U Ull1 'U 1J li:l'lJ 1~ t"~'U 
" 

d ~.<:::\ ~ d.d fj) ~ ~ : uQ.I

(CPOL) 'il~tll'U'\J~-3m"d tlJ~t~'Ui~'.i~-3tfl''.i'ilb'.itl'U'.i~tlU''l (Jfl'\Jl~'Yl-3 4 ~~flm t'Vl'UllJ'U1Jl"lJ'f)~fl'illfl 
" ,,,. " I 

'\J1~ tlll1'U1Jli:l'lJYil~'il~t~'U-Ull1'U1Jli:l'lJ l~m~'U (CPOL) ril'Utlll1'U1Jli:l'lJifl'~(J~'U (CPS) ~~~~eJ~Yin'U 



fb1 @lMtI2Lf1@m~m1U@l2fblUflm@tl<llJbl,tLU111,flLt't-,\.l. @M,1 t~11G@rtI2Lf1 In I jJ:t' Ji7 ~ If; '16 'f' rtI P I 

@P1~1211U@~fbl~1, L~rtJ!Lf1~~rt1t~111,M{t q1,~1,G~1rtJ!LI111rt L!1. 111, l1@Lt~J.myLfb~~rt1L@ltWrJ ~l .z It tt· It 

fb In @~rtJ!Lfb@pl ~1211U @~f11 
" 

Ur.J11t'@tl<llJbY ~(1M.@ut~M.@@rtM.rtI2LrlU@l2rllU1 @M,1 M.@t rtLtl<lflt~Nl,~,Urt I2Lrl~I2rt1L@lUUrJ~l '1 ~ t6 6 I.-t) ;",.,p I'"' ..,1" t6 b f' t6 If, r ~ I" p I 

@l;t ~~ Z r@c; M.@~rt~Lfbl2t':!~1.L~tWM.1. 

M.@U~1 U1~rt1UL(1LrtU@@Ufll1U@12fb1 
I '" In", '" P 10' 

L@ltLUM.1 JbblA.t'@W1rtt-@~:i:(1M.M.t-~ 1'1.1. ~rt1 ~1211U@12f111:'lA.rtUt-Jb ULrtt-n.l1rtLtlm:i:(1 f1,~rtI2Lf1l2h1
kV6F~P'~::ft) p f;7;: If" F' J=7 t>tp 

t 1 Jl,U1Ufll1 fl@M.M.rtLM.rt ULrtt-r\,l1:i:(1 1'1.1. ~rtmt,U M.rtL M.U3mM,mf1,tLUfl~1 rtI2Lf1l2h1U@I2f11UL(1 M.rtL M.~l tti III p ~ t'Q; J:' P I ro; ~ .p It) : (6 Itt J,;7 J:;7 I? 

:i:(1Ltl rd.M.rtLM.rt:i:(1 rt12LfWt':! :i:1211 rt'uM.f1t-~11'urt:i:(1lA,rt ~lU1Wrt1 u.brtI2Lfbl2t':!M.fJl:i:(1Jb1, lA,rt 12L1112h1 I ft); P' f' ;6 F P ~ ~ P t6 ~ jJ Pf=' 

C'@R.trJ U1LtrJ~lnll!JLt1t'LtIttt i f.t l1::::t Il.NUl,/l,11U@@tLUnj ~i LItL nt' @~Lt!jf.tb LtC' LLtM.Li U~U ~ ~ f'1=' ":? ~ I" ~ li5 ~ () tti FJ::r I'b 

tWI2 01 ~rtLt19rtrtI2LrlM.rtL11~@t'U Wtl~@I2~~1 !;-@W,Ul 11flI21l.1:i:ml~@UUtLrtL,U:i:(1t'Jb ~1 ~f1,1~t "C:7 ~,DI"'roo,."ro If,IJl it.lrt J:>'I" &=-ttiln"==,, 
'" I • 

UI LlA.~(!,~LtM,l ~11@rl OZ M.U1UY W@rl1 Ln.ml2~@ lA,12tlll =>G rtl2rtrlrtt-@~:i:(), ~1 rtUl M.rmll.1@tUt'LI2 tt 1:9 0 p IV ~tt5" I l'"'ln ~ rb"p L-,)'p If, t$lrtl 6 1=1'1" IY' tt
" . 

LrtL !1.UtLrtL,U I:'@W~1nM.tp t-llLQol~Q!&rt l2t'tl1 :i:LtM,lLftu@@ t-@Wt~M.L~:;:(1 U@@:i:I211LQolt-LlA.C;:i:(1Dt-@W 
. '" 

!&t-!!;11@UMt ln ~ ~LM.n.L!1.NHU!&LQo1LrtI2Uln ~(),rt~Lf111rtL!1. LrtU@@t-llM.1. rt~Lf111rtL!1.M.~ ~(1rt 1211~t-m 
I I ~ I '" " 

N1Ln.l~@rtI2UU@rtmt-LlA,@lA, U@@rtI2Lf1M.rtL 11Ut~fJ ~trtt'Jbt-UM.Ut-UtLfJ~(1~~M.LUfl~1 ~t-w@tLU(Jt~ ft)ttift) 'r,r I P t1:>;tt5 I=I'lFl'O/'fil? (6);:71 itS 

~~~(1UQ@I:'LlA,@fA,:i:I211~~rmJl,~uL.\mf1,M.L~lI'm~~~~grtl2f1,~t,!;l:i:ml!;-~M.M~t-l2rt~@fA,C; tn~um~1L!;I> 

M.f1,M.L~:i:mlt'LI211L~f1,@WLMrt t11 9 ~LM.n. =>J\d 1:'1.1 fJt~1l.1 f1,@U:i:trl:i:(1rtI2LrlM.rtLM.t'@WI:'@tl<ll rf) I If) I"'J=> ~ f'O (fi I"lr\ I",D I"' It) 0 I?

" " . 

M.@,tYltL S ~Ul,l\,tt~lfl.rtLtlttt'@tUt'@~l!JY ·S 
" I 

ZI 

mailto:Ul,l\,tt~lfl.rtLtlttt'@tUt'@~l!JY
mailto:M.@,tYltL
mailto:f1,@U:i:trl:i:(1rtI2LrlM.rtLM.t'@WI:'@tl<ll
mailto:M.f1,M.L~:i:mlt'LI211L~f1,@WLMrt
mailto:1UQ@I:'LlA,@fA,:i:I211~~rmJl,~uL.\mf1,M.L~lI'm~~~~grtl2f1,~t,!;l:i:ml!;-~M.M~t-l2rt~@fA,C
mailto:U@@rtI2Lf1M.rtL
mailto:LrtU@@t-llM.1
mailto:U@@:i:I211LQolt-LlA.C;:i:(1Dt-@W
mailto:M.rmll.1@tUt'LI2
mailto:11flI21l.1:i:ml~@UUtLrtL,U:i:(1t'Jb
mailto:rtLt19rtrtI2LrlM.rtL11~@t'U
mailto:Il.NUl,/l,11U@@tLUn
mailto:C'@R.trJ
mailto:fl@M.M.rtLM.rt
mailto:1211U@12f111:'lA.rtUt-Jb
mailto:lA.t'@W1rtt-@~:i:(1M.M.t
mailto:L@ltLUM.1
mailto:M.@~rt~Lfbl2t':!~1.L~tWM.1
mailto:1M.@ut~M.@@rtM.rtI2LrlU@l2rllU1
mailto:Ur.J11t'@tl<llJbY
mailto:l1@Lt~J.myLfb~~rt1L@lt
mailto:l2fblUflm@tl<llJbl,tLU111,flLt't-,\.l
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,rlm·.il'r1'J1l1'lJthftlJuUtllJ1m~1 ~~ii~m~fJtl1l\f1l1'\nhftlJ~tJ l1~U Crude palm oil (CPO) ilJ 
JI JI JI 	 JI 

tJll1''UlhftlJijiirillJ~fflJUV 2 UVHflU tJ1l1''UlhftlJ im~6lJ l1~U CPOL U~~ tJ1l1''U'lhftlJlff~tl1lJ l1~U.. 
CPS 9t"'il~11lJ~lnlJU~LrJlJ CPO 

J1l1'mhftlJ iUHl6lJ (CPOL) 'il~lrJ'UJll1'lJ111ftlJ 1~tlfll1 1I~.:jli'1JVilJ flU mYU~'H"~ u~~hjiifln 
~mi11rJ'U i'IJ ffl1J1'.iflL'VItl"1J 1111J11lJ'lJ1~'r1' hw'1iijtln~tJ~1!rJlJ{{U'W ff1lJnmh '11i~.:j1'W,~ 

ril'U.J1l1''W111ftlJlff~tl1lJ (CPS) 'il:arJlJ i'IJJ1l1''WffLl1ilu.:j;J'U 1I~~~1J~ln'U!1j'W~~tl{{U'W 'il~~U.:j 
• SI' ~ ~ e Cl dt ... tel l' ~ "1£ : QI e' d ~ J ~ 'Yllh,~'UYntlfJw{Jmh~lJ1W 60 C 'il'l'il~!'VIl1'.imlJ"tllJ ffm'11'U~U'U A'I'I 'UllJ'U111~lJ1ff~VrUlJ'il~!lJlJ 

..J d. i Jlcv 	 , ~ e' d I ell GI ..c:!. .ct ~ ~ " 
f:lllJ'VI'VI1 l1fl~mU'U!f1'.iu.:jtl'U~1J1tl'VIn~ !'1flJfllJtllJU~lJ!lJVlJ, 'VIU.:j!!~.:j, ~~tl1 !IJlJ~lJ 

tll '.i fi~ fllJ ~il~! fI~U.:j ff"~!11ifJ'IJ1l1'lJ111 ftlJlrlJ , ~Vi 1 tll'.i Yl flffU1J ~1 tl! fI~U.:j!C)f'U~fb ~'lJU.:j 
fllfl1'1111ff1n'.i'J"lJ!f1ii ~W1"1 11111 'VllJl1'J"UlJ'lJU.:j!f1~U'Iff"fI!l1itJ"'il~llu.:jl1lJlJil'l 3,000 '.iU1J !!~~ 1;; 

.. ., ... .1 .I ... ~ ~ II) P ".1 "" .lei ~ P""" ..; ...
l1"ll1lJlJ 30 	 lJ1'V1t11lJlJlJ1~lJ'il~lhtll'.i !Wfl~1tltltl!IJlJffU.:j'1flJ AYI J;jlJ'.i ~~'I:I!'il.:j l'PlflflfllJIfl'.iU.:jff"fI 

d :rv tlJ 
!l11V'I'U1lJ'Wlh"lJ'IJ'W1J1 

.. . 
.., ct 

1fUfl8'UfI 1 	 ~fl1111ff~ fl11mw~H '1 ~!~tll';;tl'l !~fllJ1lh IflH ""::!llJifl'.i.:j~~~tl~l 
tll'.i~'il1'.iW l!iltlfl 1;;1ff~.'il~,;;i.:j!l1~fll!~~ff"~'Ul"ff !'Vl'.i1d1 

11 ff 9l'Ul" 'ff 

IJUfl'UH.'IIJ - !1:I'UffillJtJ1tltll1 !~tJlJ~UUUfJfl'h fffll1'J"UlJ1tlfl'h ctifl1JfJltltl11 

Q ... 
nnm lJ'Ul11fflt1.:j1lJ 

" 	 d ...
1 !!Hlll 3,000 '.itllJ/'U1'V1 1 m 

11'.i~tlijIJ1'ff~ fJlln'.iW~l.:j '1 l~l~ltJn'U .. . ... "" 'IJ'Ufl8U'fI 4 	 'VI~" ij.:jl~'U'I.!'~!fl ~tl.:j1jmf1l1'lJ111 i5mJlJ1 ~I~ f) 'il'\./1~J1lJ'U111i5lJ~lJ (CPO) 

!!tilt11111L';;1Ifl~ij.:j 'ff5~m~t'J.:jWJflJllJ'Ulhi5lJ I ijnl~'U (CPOL) !!m~ JllJ'U 

111i5lJ!ff~V~lJ (CPS) .. . ... "" 'IJ 'Ufl tl 'UfI 5 	 tll1'V1~"tl'lJllJ'U111i5lJ~'~nlJlfl~ij 'HJ'U~~!C)f" 3 ~lJ KUBOTA 'lJlJl~ 
. . 	 " 

13 1I1.:j,j'1 !!"~lfl~ij'li1'UhJ 2 nl"1~~ lf1t11;;ril'U~ffflJ~.:jij 

http:tll'.i~'il1'.iW
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· " " U'lJ'lJii 1 1111itJ~1C)f~ 75% ~mlJti1J111iJtJthli'lJ 25% 

· " ..
U'lJ'lJii 21111itJ~1"lf~ 50% r,nYlJn'lJ111iJtJlhli'lJ 50% 

· " 11'lJ'lJii 31~1111itJ1Jlli'lJ 100% 

fll'fl.fJUJlnhdJJ1UflfJ1'H (CPS) NtJJJii''lJJlifualClfa 

JliJtJlhli'm""9lfJ1tJ (CPS) l~tJJ11iU~ij''U ""llJTHl111m1,n~ U~~~~fl\l1~lfI~fl\l"""~miu\l 
" ..Utlm.hlJtJ111mJ l~u 

- l~fl1~\lltJ1tJml~1I1f1~fl\ltlU~~I"lf~ 1~u1~5~n,hu Jl1iU~IC)f~ 75% lm~Jl1itJlhli'lJl""~tl 
1tJ (CPS) 25% IrlmllN""lJntJU~1 ~~iJ\I'~'l.i'~~~~fl\lih1tMi'l1f1~fl\l"""lImitJ\llwnJl1iu 
thli'lJ th~mf.U 15 'inn fl11lJl~1'.ifl'lJ 3,000 'jfl'lJ l14fl ,,rJl1itJ~lC)fan'lJJliJtJ1hli'lJl""~tJ1tJ 
(CPS) l,fi'lntJ l~fl~l\1""ij-Y1 llti'1~\l1111UVlll~H)'lJI~tJlfI~fl\ltJu~~IC)fa l'litJl~tJ1n'lJ CPOL 

" , , II 

- 1,*~hCJj'a 50% 1!a~11,1iulht'lma'91tJ1U (CPS) 50% 1!1I11111ul~11f11fl\l"""lIm1tJ\llwnl1,iJu 
" , 

U,t'llJ ~~l'h111\Jl1iunlJ~1nuuti'1111 iuVl ~HXfl'lJ n'lJlf11fl\lUU~~1C)fa 1'li'Ul~tJ1n'lJ CPOL 

hJ fnl V1~ a'U'lJ nUL fI~fl\lVU flIUU9fU 'j)~ ',*5~ 'j Td1uJliJ'UlUU9fU 82% ua~JliJuUlt'llJ 
lmaDu (CPOL) 18% ~~a'llJ1HI~~lfI~fl.:JU'U~~'l1'fl Robin 4 ~·:nn~ l'ifumt\lflu11'Hh 2 nla1~~1~ 

til1~'Ulfl~fl\ltJU91IUU9fU 2 ~,:nn~ l'jl~~vhfll'jNa'lJ\fl1i'U~h"1t~ 85% l1~~Jl1iUUlli'lJ lvlaflu 

(CPOL) 15% 

~tJfl1ol~<i'lilulufll1~hlilu,:.nu 
" 

1",,~ua~~UmWl1"WI ii~.:Jij 
~ 1'VO ~ 1 .,;I. man'U'Ull1 I" l1'Ul 1.5 lJlJ. 'lfVl11UU flH'\Hl.:Jlm U.:J 

~ 

2. 91::;UflHll1afl 

3. lJfll91fl{l~l41 
'V "" ., 

'U'Ul~ I UHlJl 1,400 lflUI'W1Vl 3 911 11m; 

'U'Ul1l I UH~l 3,000 lflU/'Uln 1 ~1 ('Ufl\lil1l.i) 

http:tJfl1ol~<i'lilulufll1~hlilu,:.nu
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4. 'fl~f.)·UJ'U~~'9f(l 3 tJU KUBOTA '\J'Ul~ 13 UH~l 1 'fl~tH (Hfm\'1) 

5. lfl~fJ~tJ'U~'1J'Wt)f'U Robin 4 ~~'H1~ 1 'fl~fJ~ (i~Ua1)• 
6. 'fl~fJ~~'U'rl2 nl(ll~9i' 2 lfl~fJ~ ('\Jfl~imj) 

7 . UN~U(l'~~fllnh~l'U'\JfJ~'fI~fJ~~'U!VHh (i1(lli'iJ'~fJ{ umJ'l1iJ'~fl{) 
8. 'Vf!mJ'H(lfl~1rl 1,500 1~9i' 

.. 
'Vl~(lfJ~limhiJ'U,jl~]J 

'j::tJ:::I1f11~i.n'Ufllnl 'j::~11i lh::lJ1W 5 l~fJ'U 

'j~v::a1(l1~ i;{'1'U fiWYl ~(l fJ-31l fI::'Vl ~ (l'fJ1J ,j'j:::mw 7 '~fJ'U 

• 


1 2 3 4 5 6 7 8 9 10 11 12 
~ .d 
'\J'W~f)'U'Vl 1 

; oJ 
'\J'U~t)'U'Vl 3 

: d 
'\J'W~f.)'U'Y1 5 

t 4::lo tI t:!I. d. 

5011 'HlJ 8 tl.ml'U'U'Vl ~.1J1~m::;~H) t)'!]Jt)~ ~.'U'W'Vl'lJ) 11000 

1'Vl'j 02-5883667 

~Q Q tI tI ~ w 
mfl1'lfl1f/1m)]Jf;!~(l'1'Hfll) mU::1f/1m)]Jf/l(l'~'j ~Wlf1~mWlJ'Hl1'V1tmW 

1'Vl1 02-2186814, 089-6617502 
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• 


• 

Iv 

flnil'~ 

~ ~d. ~ tI ~ , i ~,. Q.I rI 
lfI'Jfl'ltJ'U~~19Hl, lfl'W'l£J'U~l1J'UCJI''U UCl~'Ij~ ~'Ul IlJ 2 fl ICl1~~ 89,0001Jll'l 

~ d dt .d. ~ ~.d: rIQ.I 

I fl'jfl 'Ill fll!tlfll tJ Cl flfl, Ifl'Jfl'l tm tiltJ Cl fl fl, IfI'J fl'l1J1J 'UllJ'UtJ lCllJ 55,0001Jll'l 

~ Q.I d tQ.l rI rI ,_~
lflH)'1~Cl~m1tJ'It!tlfl'UllJ'UtJ1CllJ, 'Ij~fJtlmrul'l~~fl1Jm::;U~ vhn 53,0001Jll'l 

tilfmtJl~lJ~~~1 ';1'U fll'jl'l~ ~fl1J 3,0001Jll'l 

'" 11J.Jl.:J'U 200,000 mfl 

filli'il'O£I 

til~~Vll'jltJ'Il'U 4,0001Jll'l 

til(htllflfl~l'j 4,0001Jll'l 

2,0001J11'1 

'" 11J.Jt.:l'U 10,000 mfl 

I 

fll fl01.JU'fI'U 

111'Y1UllfI'J'Ifll'j (2,000 '\Jll'l x 12 I~m.!) 24,000 Ull'l 

N~1:lJlm'lfll'j (2,000 '\Jll'l x 12 t~fl'U x 2 fl'U) 36,000 Ul'Vl 
" 

'" 11J.Jt.:l'U 60,000 mfl 

, 6J iI , QJ' " oC:\ " 
11J.Jflll'V1l1£lfl.:lil''U 270,000 mfl 

" " " '\hJJ'UtJl~lJ~U (CPO) ~fll'jn~f)1fl'U~'1 ttlj'U~-U1JJ'UtJl~lJlflm~hJ (CPOL) 'YI~fl-U1JJ'UtJl~lJ... 
,.." I l 'JI 

1~~tJ~ 'U (CPS) ~'1ir'U ~~~fl'lVllfllmtJf)-U lJJ'UtJ 1 ~lJflfl fll iYtJnfl'U 1~ tJ1';1fl~fl'l ~tl~m ltJ~utJmchJJ'U 

tJl~lJ lmCl~'U tlCl~J1JJ'UtJl~lJl~~tJ~'Um)mllf)n'U !~'UfllmtJf) '~JJ'U~lJ~111Cl~hj~lJ~TtHl fl1l 1 fln'IJ 1l::; 

Vll1'11fll'j nV'lf)~fl'U ClV'lCl'llLl () ~1~ lJlfl 
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v..., ~ct 

~Ofl11"Atff)1Jfl1J1flltl~£lUflAICJa 

fll1'i'~uj'Uth&1Jltl,08u (CPOL) Ntf1Jn1J~lii'u~'''IJa• , 
tT1UNtT1J ~Ofll1't1AtTtl1J 

:CV~ :cvtJd' 
1. tnlJ'W~lC)f" 75% U"~'WllJ'W l"lJ 25% 1~~1'\..!i~~ 

~ ~ 

2. 11lli'W~IC)f" 50% 1",~lllli'WtJT~lJ 50% 1~·:n'Wi~~ 

::"'tJ"3. 'WllJ'W l"lJ 100% '" .,j ,~".'" '" " .,j " 1~'Wtfl'HN lJ9\~'\I~lJl~ 'HJ1Jtfl'H)'1U'W9\9\fl 

, 
tTl'U~tT1J ~afll1"A'HllJ 

~ ~ 

1. ihli'W~IC)fl'l 75% Ut'l~ulli'\..!1.hnlJ 25% 1" , Old1f'l1'W Ml 

:~~ :~tlrI
2. 'WllJ'W,UC)f" 50% u,,:::tnlJ'W l"lJ 50% ,.r;~1'W'~~ 

, 
u 4. J A 

~afl11'f1AtftllJfl1J1fl1tl~£lUfI'lJUCJ'U 

fll11,r~1ii'Uth&1JlOlo8u (CPOL) Ntf1JntJ~lii'Ul1JWiU 
• , 

tT1U~tT1J ~tlfll1'f1AtTtltJ 

:01 ~ :0111'"1. tnlJ'WllJ'WC)f'W 82% Im:::tnlJ'W l"lJ 18% Ifl~~'1 4 ~'1'WJ:::; 1~,11'\"!'~ 
:'01 ~ :OItid'

2. 'WllJ'WllJ'WC)f'W 85% "":::;'WllJ'W l"lJ 15% 
, 

"I '" 1'" , vIm~'1 2 ~'1'1'/1::: 'if'l1'W 'fl 

, 
tTl'Wf.ltT1J f.I" fll l' 'YI A tTtllJ 

:Q,I.cI :QJUflA 

1. tnlJ'W~llJ'WC)f'W 82% ",,:::tnlJ'W lC1lJ 18% 1~'11'Wi~ 

Ilt'l::: Jlli'W~IC)f" 75 % ~HYlJfl'W 5-8 'WlVi U~1UWr;'lfl~~ 'H"~f1I'1'/~U'I1WflJlli'WtJlrl'lJ l~U,~Jlli'W~IC)f" 
~nllJnlJJlli'WtJlrl'lJ 1~U't~mllJl~1 3,000 RPM 1'Wl1m 30 'W1Vi Irlm-lfflJU~lUllJ11~11f1~U'lmU'l .... , 
ull!mhrl'lJ;)'W'l'flYl16 11~1th'tJ'YI'fIm)'l1~'\..!1f11~ ,:W'W19i' KUBOTA 3 trlJ Vlf~lJi~'Wl1lJ 2 111"19119i' 

• .1 ''tv l>jVd
lJ';iltl{J11 'Il''11'W l'fl'fl 

tY1'WJll1U tJ lalJlff~6S'W (CPS) lrltnlllJll,fnlJlf1~O'lVUl9i'!1J'W ~u 1):::;~U'lntl1'HHYlJ~11l1t.1f:)'I.J 
• »' ,., ~, 


lm:::ilJlnu 18% fl~ ulil'U!lJUci'W 82% 1"':::UlliutJlrl'lJlff~V1'W 18% I'vhu'W 1~UU1I'\j'11f11U~ff~'fI 

, SII • '" 


1'I'/1fJ'IIWnU lil'UtJlrl'lJ ilJ'~ Iff';i l:::'il~ih l-HllJU ciu'\IUlv9i 1 u~1,f1f110'lmtJ·n'hil'utJ lrl'lJ'\IUlf1 5 
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• 


• v ~ 

ilJf1'HllJ ~~ffl111nnhlJ 1~fl'f11tHfllJil'1 UWlflJ i~ U91li'lii ff1lJ flfflJ111flfl'.hir lJ fit) , ~\J lll'lJ1.h~lJlff~fl 

~lJlnlJ 18 % ~::hjff'JJ1Hl~fl'f1~t) ,mu911~ L'Yi~l::~~t1i'lfl'nlJ',j 

J1JJlJ1.h~lJ ~~iithmllJ~fllJ~flm 14% ,rlflflfflJnmflJJlJ~I9f~ 01t1btll1f1fflJnuJ'JJlJ 

'" 
IUlJcJflJ ~~ih111'tll~ ~fl~~'Ufl'~1li'fllJ 18% 'Ilfl~tll~ flfflJ'YJ flfli'~ 

. '" '" 
tll~'YIfl~fl\l U~~'YIfl fftllll1 tl\l \J 'JJlJlh~lJij if~1liiiflU flflAlJlfltJU fj ~ tlflfl , ,j91fl ffl1il'H.U 'If'W ~\I 

'" '" 
U'W 'YINf1W~~1.h~~lli<1 ~~lJtlUmllJrij'11'nllm\l~Wl~~mw1Jlni'YItm\fl\Jl',jlflmm'i~fl',j 

.. 
i ~fJtll~tlltl1ll''W,j 1~lJ 

, II., 
Ester} -viiiflW '(;1'11-U~,-vifJlIl'vhn'W nlltllJJlJ~'CJl'~-vi'~nll'fl1fl~fl'W911~ m ~lJi1i~~mh1 il tlf1'il tll'J\J llfl1 • 
J1JJlJ,j1tl11Ul~'YItlJ1f1~~lrllJ ill ifl~I9f~ (Bio Diesel) 

~ll1i'Utll1tl1Itll,j1tllJ~lI1i 1111'l1'1~1J11~1'Wff1'W'Iltl\l ill i fl~ICJl''' 'Ilfl~tnll911 m l11fl~,j\1 fl 

,j1tllJ ~~if~ i,jiifl1111 f 1'W1~t)\I tll1flffmf,ll''W,j1 tllJ nll ~1CJl'~ ~~ ~lflfl~'Ilfl\l tll'J Vlflffflll nll 

Ifl~fl\l~lJUllll~\I mh1;j'1~~'W ~~lilll1'lflll ~'Jmffl11l'Hlijll ImJ1 iJ'W'l.h~111111~lfl~1~ U~~'(;1'l1J1'J film 
iI JI JI jI 

tllJJlJ,jltllJlJlf1'(;1'11nUtllJJ'W~I9f"i'Wtl~'Jlff1lJ 1 ~fl 1 (ifltlfl'(;1'lJ'lhlJ'WlhtllJ 50% U~~tl1iJlJ~I9f~ 
J 'I"" , 

50%) ffl1Jl'Hl~fl'fl1fl'HJlJ 9liv\'l'1lJ-vi i fltl1li~fl\l um ':i1J ille'W '1 -viiU"*tlU~\lfJ1fl ~~UlJ iY \I,j'J ~~1l1ij 
io' 

'il~ 

IlllJlfl~tl\ljjtl~"lf1t1i 11'tn1Hl'J m '(;1'1 lJ UtllJ 1lfllJ1JJ'U,jlt1lJ 111 i ~,j'J~ itl'll''Uiv\'mh\l!~1J~ Ut1~!lllJ fll'j 

tJ~-u~9l11JUU1 flfl lff'J 1l! f1'ilfj tllVl V\I 'Ilfl\l 'YfJ' ~U1VI '(;1'lJl~'il fj 'J ~I')ltl ~lh<1 fl fl~1 tI 
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I ).I " " ,

mnh~1l.yjl!l:lJl'Vllt1:l'W l!ll1'W'l.h~mr'W ~::; L~1l111'W'JJ1~1l.yj~~\9l f)IPil'l fl'W ''WU~~::;~'W~ 

... " ,
1. ~'W~~~l 

2. ~'W~-wffn.JtJ{·h 

... 
4. ~'W~1 f)~t~'Wl'Ylt'WtJil i'WhTlh'ltrm~l::;~'W~'illf)UtJL£jtJ 

_I d &:I t ~ 
'UlijlHYVllltJQfftJ'lU'IJ'IJ flfl 

l. 'lh~lJ'h-:.t 'ild'hlfllU~\ltr.h'JJ1~ml::;mtJiJ\9l'Ht1tJtJ 



I1,VUL(1U@@l1tP t-@~L@lUfJn@~l 11@~rt;tLfbl1,(;tL!b 
. " 

UfJ11 t-fJU1.1~ ~~t-@!.~lLn.H, LULIA,LrtLI1t-@ ~ W ~~ '~~m@IA, 'rtfJtl.1rt 12@ 11@!'u~U ~(1 ~LU.A,l~~lA,fJL f, ~tI.@ F ~ ~ t6 0 0 (1) 7 ~~ I ro F I'tI 

t-@~11.1~11 ~fJ ~~1rt;tLfbl1,(;tL !b~L~1tL~I1tp fJ m~~ 1tLt-,(bl Lrtl1[l,ltL~ ~~n~11@~1@1rt~LrrI1rtL1tL@1~1El (1) lI'I " k> t6 F:>' ~ ,P 1~ 1'0 0 

" " 
~tI1L~N;;:Q,L~ ~tn.l1~p@U~UlbU[;!>l1tptl.~l;;:Q, t-@~Ul~ (Sd::» l1£fJ~~1rt;tLfbtl.,(;tq1.l1~l;;:Q, t-L~I1Eol1tP 

. " '" 
rt!&r.l'tt-~n~ (lOd::» 11 ~~1@1rtYLfbtl.,(;tL!b 11~1~Q,tI.[l,I1EoL~~E>~~tl.tm@ rt ~(I, rtYLfbtl.,(;tL!b ~@n.I1Eot-fbl1 

~ ~ ~ ~ 

!.LU~Ul;;:Q, M.t SI Nl L mLrt;;:f,fbrJ ~1A,@rt1 tmm~rt~LfbM.rtLtI.~l @rt1rt~Lfb~I1I~tl.f.LU tt~lfl~I'1INl,tlY °1 
~ ~ 5=" ,lilt;, 'r If) ~ ~ :tf;\Jt ~,D r p r t't) 

!}~~~~~L~U~l1rtLt~[l,fJ~mfJW1~~ 

" 
tl.lbt-~ M.~M.@~Ulft1~(1~1~rtyql,M.,(;tLtt ~@IA,[l,l11m~ ~Dn,rm rtyLfbM.,(;tLtt~@n.~L~U~lmLt~ 

" 6" ' ". 
fbt@~ 

U@@rt~Lfl,@tl.1U tl@M,l t.l [l,Um~Lfb~I1IU~N~!'ut-!.Un ;;:~L@mM.rt~Lf1.~11I @rtfJt~~ULrtrt~Lf1.~I1IL@1fJ~l 
,P II J:7 f" If)lrt p p ("I) ~ II IY (6 P 

[l,@~~1A, rt;tLfb~l1Irtt.fA,rt;tql,tl.LtL!b~t t.l't~pIA, ~utI.~[l,~rtGkM, L, tI.@~t-tUt rt;tLfb~11I rttfA,@M,M.,(;tLtt 
~ I ~ 

U1 ;;:1A,~WM.l t-~rt~Lrr~I1ILtI. rt~Ull1rtLl1~l ~1A,;;:UrtfJf,~ll1@Urt~LI1.~~L@~JJftLt.~LIA, ~Ql.t!'LU ·z tfj 6 b p ''''' 0 p I" rtl 0 I bpI ,P '" 0 

" 
~1 ,(bl U lEl~u rtl1rt~Lrr~I1I@M, rt~LI1.~11I11L11I tI.@!. tf) lni6 (gp ~ ,D I'" ,D , " tti I 

LtI.@l ~U1Ul.M.@~Um~1,(b1. NJ~~,(bl.fJ~l ~11t.ml tI.@Urt~Lrr~I1I~L@ :mrtLt.~LlA. tt~LfL~I'1It'I1!'LY .{ o Lt I;::p t£ I P t6 p 1'tIf(, ,.b. lP' t6 I P I'" 0 p 1-5='
" . . 

@~ !H~ z ~rt;tLf1.~I1I@t,t1U~!.LUL~ft@~rt!:rtyLfb~l1I~l.L~f.LU!~
" . 

ttrttt~LfL~I'1I"'Lll.ttLU ~ ? I"" ~ 0 

M.@k[l,~t-@~ft1nt-~ L,t-L~tI.!!L~~ 

f,LU Ng~ft1n ft,(;tL!bL~Lrtrt;tLfb~l1I~t!.LU ~L!,M,l UJ!:!1@;UULrt~lm;tLfb~I1IULQ,U@M. ~1nH[l,~m,(;tLtt 
" . " 

LIA,Lrttt~Lrr~I1ILft!.LUfJ~l rt~LI1.~l'::Irl,UH,LU ~rtUUl U@@ L, t-L~U@@t-@@;;:~ftt.L@l~,(bl~L@:;:~LI'::I,(bl f' 1-0 .!. f' 1-p If, b • I;" p If, If, b 

tt~lfLI!I'1I~l@::::X!ttL t~Ll.ttLY ? 10 

• U @@rt~LI1.~11I um~[l,~~lm~Lrr~l1I[l,fJ.ul ~ IV ~ p I" ~ 

rtLt-Z m!.Urr@rtl:-@~;;:(1 flL~;;:lA,UL(1U@@rtt!Lrrt!I1IL@1@!'U UL()U@@rtt!Lf1.U~L@l~(1 r;Jll!~l.ttt~lfL ·Z I ,. 1-.,. If, ,. I" I? ,. 1-? 1

oz 

mailto:UL()U@@rtt!Lf1.U~L@l~(1
mailto:m!.Urr@rtl:-@~;;:(1
http:l,~~lm~Lrr~l1I[l,fJ.ul
mailto:t-L~U@@t-@@;;:~ftt.L@l~,(bl~L@:;:~LI'::I,(bl
http:ft,(;tL!bL~Lrtrt;tLfb~l1I~t!.LU
mailto:M.@k[l,~t-@~ft1n
mailto:rt;tLf1.~I1I@t,t1U~!.LUL~ft@~rt!:rtyLfb~l1I~l.L~f.LU
mailto:tI.@Urt~Lrr~I1I~L
mailto:U1Ul.M.@~Um~1,(b1
mailto:1A,;;:UrtfJf,~ll1@Urt~LI1.~~L@~JJftLt.~LIA
mailto:rttfA,@M,M.,(;tLtt
mailto:tI.@~t-t
mailto:rtfJt~~ULrtrt~Lf1.~I1IL@1fJ~l
mailto:L@mM.rt~Lf1.~11I
mailto:rtyLfbM.,(;tLtt~@n.~L~U~lmLt
mailto:M.~M.@~Ulft1~(1~1~rtyql,M.,(;tLtt
http:rt1rt~Lfb~I1I~tl.f.LU
mailto:tn.l1~p@U
mailto:t-@!.~lL
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" " " 1'n'j1~1l11l'tnht1lJ~m):::nlJ~1Itmh~lnht1lJ lij!~fl'U il1J 11l~'U'lht1lJ!ff~tl1'U i 1'1I1tlil'U ~~hhn~ 

fll 'HWf)~11~U ffij'Hh'U ! W'j 1~Y1~ ~ij\lll rim)111'~ f)~~ f)ij 'U ~ iliff1lJ11 tl~ 'i1 :::Utlf)-i'U i~m\l JliJU111t1:u 
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ff11JlJ'fI ~1'WmV'I'UV'IJ1Jj''U1ui~u~~iJ'I111ff1m~hiVi 1J ~hjmli'il111fi~'illflfflm~'~. . 
'" '" 1~'Yl1mJ't\'1-3'Yl1mlllff:::fll11mV'l i9f~h uti'11'1~m)~'lJ1Jj''U~19f(\fl1J'lJ1Jj''WU1clll ri1'Wp.jffll 50 : 

50 ~fJ1U L1(\:::;r1J~'l'~-31'W~fJ1Jl'il'Wfi'luJ':::1JlW 1,500 fl.1J. Lf1~fl'ltJ'U~~1JVfl p.j(\~flflfl1Jlm)jU'Wti'lJf1f'l 

~U~1 flV'il:::lfi\i1\i1VflUlcllJl~ fl"11J1JJ fJ~~~l'U(ll'l'Ufl.:J~m fJ.:J 19fr;t l(\U'lti~1mi'1jjfJ ~'il:::(l:::mfJl1lfJ'U 
., 

,~ ~'lI~'rn11lutl'I'U'Yll~.:JiJ 

ill~ '.l1'il rrn 1J Uti'li1 J, Jj''W U, t1ll ~ ~rr lJ n1JJ, Jj''W ~I9fl'lii 'il:::1 fi~ ~V flU 1 li'lllrin'l31i1'W U lt1ll'oll 

'il:::l1ll~U.:J lViJ'l:::'il:::lfi~ mJ''W fJ'W n'Wvv 'Yll i 'I1'Lfi1l mJ'fl~91'W 'UfJ.:JlIflflU1 cllJ 'Yl1 'l1'Lfl~fJ'llJ'U ~~~lfl~fl~ 
~ . 

~fJ iuilii~ 'il:::IlU.:J'Yl1m'imU'lJ111'U~p.jff1Jif 'l1'ff:::fJ1~1iYtJriV'W lVi'il::: nTi1~'W91vhtY ~iJ-3 iliffl1J1'if:! 
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, d'': ~U' 'JJ d'<k 0 'JJ d' .: ~ '" 
lUlff1'lJ'UtN~lflfl,jl"lJ\HlOfll~ \l~~O~111~,jmWCJj"H)~lJl't11'lHlflfl,jl"lJ'W1fl'U1UJ~ 1tl l11000ml1fl 

n1'l"~anJ1f,u'Utl'nlJrl''1,n~,~~'U,~ 
~~'~fl~fl''lJ1fl~O~mo,nflU'lJ,jl~lJ~F-IfflJUi.i'1 l~w'.if~mo,nf,.\Jo~~'U~o'lJ1!m U,,~tl~~~lh 

~\A1J1~1t1 PVC O~. 'l1'utl'\,\lm~1;r"lJfl~1;;11,j''lJtl~J'111'Ulh~lJ ..,11 'i1n~11H~'lJ vh'l1'Jl11'lJ1h~lJ 
'" '" OOfllJl"~~1'lJmO~,h''U'lj'U~O'lJUm~1t1'U'lJl~ 'Uo~mo~ 5 'lJmO'lJII9i~o~H;1!H~'lJil~\l~~1'Uitl1~ 

, '" r ~ I, II 

flnfl~fl''Ulfl10~m O~ihU'lJ liF-IfflJU"'1U \l~~O~ ~1'lJm'.i lJ11i~1t1lfl10~ ff~~l 'I11t1~.;r'U~O'U 
II JJ JI, 

r{~Vi'lt1nO'lJ ui.i'1il'l\l~mo'l UlU'lJ''U.;r'lJ ~O'U 'UO~ fl1 '.i '1;ru lU'lJ till I fl10'l tI'U~1~ 

ffttl fl1'.i'1;;JliJ'Utll~lJ 111 10~1CJj'''~1'U fh~~m'l~l'Uo~lfl~O'ltl'lJ~~ICJj'''\l~''~~l tl'J~lJ1W 12 

.t:9 d' d ~ ! QI .: _I~ • QI A I 4 _I G' d d' .d

tH 14 l,jO'.ilCJj''U~ ~~'lJ'UO~'.ilfl1'Jff'Ulu~O'l\l~1!~flm'lfl'lJu'.i~lJ1W 12 f,l'l 14 luO'J1CJj''lJ~ l'.il\l~l'.itlfl 

""" ""
II 

,11ifl1'JF-IfflJ'lJ11 D 50 U't1'lJ 

fl1'JU1101J1U'lJtll~lJlJ1F-1fflJfi1J llJVlm1~flO gO '.i 1lJ till l«Jffl1l'rl 1I~1~llJnmOffl~O{ ~~ij 
o£=t I ~: Q; ... 1 0' 

flW fflJ,r~lntl1Jl'Vhti'U ~'1;;ti1Jlfl~O'ltl'U~J'lU'lJ~lCJj''' 1'J tlfl11fl1'J'lJ ~'lJ llJ'Uul"lJ• 
1J1~'t1i lJ1F-1~~lrJ'lJ 111 lo~lCJj'~. 

: Q,I d' A 

CPO = Crude Palm Oil 'UllJ'lJtll"lJ~1J 
'" . 

CPOL = Crude Palm Olein U1U'lJtll~lJ'IS'ij~~hjVlJ~1 
" . 

CPS = Crude Palm Stearin UliJ'Utll~1J'ifij~~lJ\Jl1 

HSD = High Speed Diesel 

.. 
_fUl'VvCl 

'tqlJ lV1~H'U 

r·mtll~lJi1~ 5 i1i"fl1lJ nlC1fl1lJC1~ 2.50 1J1't1 UllJl')hlrJ'lJJ'll1lJlh~lJ 'O~~O~lffmh';;~lt1 

" " 
11 'J 'I 1'V1'J 1~';;u9i1oumhw'lJ 


"" J'.I d' d '1 'JJi··I-~ '1:" .1 " 
2. ~mlJOul~lJOOfl1l1mlJC1~ 'IS' 1n'11 2 1J1't1 lJ'lJl'11lJflulC1lJ 5 fl.fl. 

" " 
3. 1J~1i10tll~lJ'1l1'C1~1~U~'1;;1l'l.yh',j 21J1't1 ''lJUll1lrn,jl~lJ 5 n .n. 

4 . tl'lJ,jl~lJ'1l1'rOlJ';;Unff 50 ffl'll'lf1. .. .. 
5. u'U!'wO'lh~lJ '1 l1'1 rJ'lJUl iJJ li'o 'I '1 ;;!~'lJ 

- 'l1lJ~l£J 7.50 'U1ra9i6F-1t1'1.h~lJ 5 nlt1f)'llJ 
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Il1'll:::UJU tJl~lJ 5 fl.fl. nilolJ 12.50 lJ1'n lJ1nThl,.Hh 7.50 lJnl AU!!U 20 tilT! ;)~,~Juru 

tJld~ 1 Ufll 

2! .1:"'.1 0' Q a d .1 "i 
tl1!519H)UllJ'UlJl":IJ~lJ'ffl!5 'illlJ'illfl !5.:.1HU 

!!lIfl~h:Ulu itJ lH'llU'il:::!~'U~n1'HU~51fl1m'l 

'llfl1m'il'il:::!~u!vhh~i~ 16,17, 18lJ1'n Oll1:IJ 5 fl.fl. lU'llfl1181J1Yl 51lJ 90 111'n 

'illfl~!'llYhJltJl~:lJnH 20 lJlVl!lhJ'U ~lnlfllO'l 70 lJlVl lm:::'il:::i~JliJ'UtJl~lJ~'ff:::m~ 

A ~ : QI ",t .' 4 ~ d;: ... 1 0' .J0 

'if~Umij'llJlJUllJ'UlJl"lJ!lJijVll1l1:IJ'UUlIijlJYlI'ffUij:IJ1U 'if11!nlI1l'lU":::'if11'ff1UlJl"lJ'ffllJl'H1Vl• 
a~ aiil .ci 0 "" OJ tQ.ld 1 ...J d 'jI A rIQI q

'il:::'UlltJVl1 ~m.:.1 lm:::!lJij'UllJll'if~,YlJfllJUl:IJ'U~'9f" 'Uijlln" 1'UVl\1n91ij'l 'il:::'ffllJl'lf:lll~!mij'ltl'UlI 

!m:::tJ'l:::'I1rr~ i~'il~'l 
., ..!., 

UliJ'lJlh~lJ !lJij~1'\.J.,j'lJlIij'lJ~l.:.1 "l u1l1 'il:::1;;~~'Uij.:.1tJl~lJij~tJ'l:::lJlW 5 fn~fl1lJ 'il:::'~UliJ'lJ 

tJl~:lJlJ~~Vlt 1 ilm ff1'lJVl1'lIH'll'U (lH'll'U'l'U'fflJ\t'lW ~'l'l1')~'if~lil) 'il:::1;;~"tJl~lJ 9 i1!"fl1:IJ tl'l 
'II 

'il:::'~UliJUtJ16lJ 1 tlll'l 

!rlm'llihJJliJ'lJtJl~lJijijfllJlu1I1 'il:::,~'UtJl~lJlJ~'lVlt ~'l'il:::~n:IJmllm"~'lJ u,,::: 

!'ff~tI~'lJ !;j'1~1t10'U ~'l!51'il:::'ffllJl'lf:l'UltlJliJ'UtJlrl'lJ~lJ CPO ~ijlJijijfllJl ,~tf 
;)1"fl1lJ"::: 35 lJlVll1'lJYi vn'h 'hJ Vi 1 ij:::i 5 'l.i'~u ijfl'ill flVil!i1'U IlJ lij~!9f~ 

JjJ 0 !)J.J Q.I d .d : Q.I cI Q.I d ~ 
!!l'lm'lJ1:IJ1 !'U1!f1'H)'l'ff~~!'I11th'l 30 'U1Vl 'Ul:IJ'lJtJl":IJ'il:::!ltIflmltl'l'e'emll'U 2 "I1U 

ft'e l'emu'lJ (CPOL) U"::; !'ff~tI~'U (CPS) 

lm"~'lJ~'~1'lJ'5'lJ~ 1 'il:::!rJ'lJJliJU~'ff1lJllf:lU1lJl1;;Yilmm'l1'lJ fl11!1ijU i~ 
"" "" dl "i ! d d .., , ,~ " 2! a i " 2! i" 'JI!'fflltl'l'U Yl ~ 'lJ'Il"\.JYl 2 'il:::U'U'l1l1 !Vlijijfl'illfl'U1~ :IJ!~ tll'il:::'UllJl 'if'l1'lJ ~Jij'l 'I1f111:lJ)ijU 

tJ5:::lJlW 60°C JliJ'lJtJl~lJlf'il:::i~!~'UJliJ'lJ1'ff !VlitJlJli~ 
!lI , II " • I 

U1U1iJ'lJYii~-wlJl~'ff:IJ 50 : 50 nlJU1:JJ'lJ~!9m!!1I1Vilfll'l!;;mI1(J'l'ff~~!'I11t1'ltJ5:::lJlW 5 UlYi 
., ., 

fllfltJl":IJ Ulll:::flij'lJ~l'l "l 'il:::~~ti'U'U1~ l'.ilflijtl "l !Vl!mUl:JJ'lJi'ff '1 l1lJl1:IJB!!1I1Ul:IJlmij'l~1t1 
,,, , III 

Ifl1ij'lfllij'l 5 i:IJmij'U uliJ'U'il:::1'ff 'ffllJl 5 f:lU 1itJi;;1'U!fl1ij'lVm'~!9f" i~";'UYi t11lJ!1"lfl1'JYl.:.1 11111' 

'Utn.Jn'U 3-71'U 'il ::: lJU ,m1'UJliJ'U'il ::: i'ff 'ffl:IJ1';joih:lJlH;i~l1'IJVi l'11!Vl!tJ1!!~JliJ'Ul", '1 ff1'U~~~f)'U 
'\J1~1r1'-i'l I'll 

http:lJ1nThl,.Hh
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'jJ I JI 'jI 

\llfl r:-H'l·HU UlJO~l~11~1'lfl1{1'1'U u1i5m llJl'1'Jtl'U lhm'lf~!fl~o~lhJ1.J111'Uu 1i5lJlJl~i1I91t.Jll1'U, 
... 1 tI iJ d 0 '1 ~tI1 Y,..I 1 tI, 0 : Q.I tI Y c(lq iJu1C1lJ~lVI91'Uto~ fl\l~l'l1 'l1 !~u)'~ V'b''UOV1~lJ1fllJlV UC1~{1'llJlH)'U1'U1lJ'UlhC1lJlJli'lfu),~ lv'lf'U !~ 

11'Ul1 !'If'U!fl~O~!jou)'~m'lf1V~~ !fl~O~t',.UJ1 !fl~O~~'Ulvlvhv1lJ~l;{'W
'U 

. .,
'U'W1910'U'VI 2 
" '" 

~ cj ., 

1 m~lJl 3,000 'JOU/ 'Ul'VI 1 1911 

" .OJ cj .1 .1 "', ~~.,
'U'W1910'W'VI 3 u'J~flOtJ~umtuI911~ "l !'U1~lVfl'U 

Iii, I 

'VI~C10~!~'U!fl~O~ \l'U 1~t.J111'UU1i5lJ~tJ CPO U~1t.J1lJl!.u'1!fljo~{1'~~mlV~ 
, " • S.I 

!~OUVflt.J111'UU1i5lJ lmC1v'U CPOL UC1~t.J111'UU1i5lJ!{1'~Vj'U CPS 
" . . 

fll'J'VI~C10~t.J111'UU1i5lJl11~ntJ!fl~O~V'UI'l~!C))'C1 3 'rJ:tJ KUBOTA 'U'Wl\9l 

13 m~,j'l UC1~lfl~o~~'Ulv1 2 nlC111911'l 1~V'l~ri1'U~{1'lJ~~~i$\fl~11Hu~1 
Y I I' jI" 

i~191 n\l{1'otJu tl'111 t.J111'UU1i5lJl1 ~{1'lJ ntJt.J1iJ'U~IC))'C1ii \l~ !fl\9l\9l0 flU 1i5lJ!~Ot.J 1l1'UU 1i5lJ 'l fltl' 

\l~'l1lJ~ti~ !'I'I'J l ~\l~ln~ fll),'UO'U O'UO V 'Vl1lH'ln~fll'JO~I'1'U 'UO~~OflU1i5lJ 'Vl1 'l11'lfl~O~V'UI'l~~lfl~O~
'U , 

" r gJ ,. 

~obluilitM \l ~~fn'Vllfll'Jfl';jO'lt.J111'Ul1~{1'lJU '111'{1':;;m~liYvnO'U 1~'l'J1~fI1'Jl.u'1!fljD~{1'~~mlV.;j n~'l 
'jJ I V , 

h]{1' llJl 'J () to 1ri1 'U 'U D~ ~Dfl U li5lJU DD fll$\ ~~ "l $\fi~ rl 'U!fl5 D-.1 fl';j tl 'l t.J111''U U 1 i5lJl1 N{1'lJ!! tl'1 
" j1 , v y 

mD~t.J1'UO~~'U\'lD'UU'J fl !!C1:;;ti~cli~'jih~'UlJl~lV PVC O~ '111'u U'UI!C1 ~ HC1lJfl~I'lh lu'1'U ti'lt.Jl11''UU1~lJ, 
" " " 

'Vl1 'lrfln~m ~~'U 'Vl -I'l11't.Jl11''UUli5lJOtl fllJlU" ~ ~1'UflH)~t.J1 '1'U~'Ul91tl'Uu'JflklV'U'UWI 'lJtl~fl';jO~ 5 

llJm O'UU~l'i'O~ '1o}/ll'J ~~'UO~\l~ H1'U iull~ 
. ." ~ I Clod g) ~ cv ..:::i QJ 

\l ~\9l O~Nl'U fl';j 'J lJ11i~ 1V1m O~ {1'C1~1 'l11V~'IJ'U\9l tl'U 
,,'jJ iJ, 

~~l1'lvnO'U UKJ~~ \l ~ fl';j O~'Wll1'U 'l'U ~'U I'ltl 'U'U en fll'J '1 o}/'Wl11''UnUlfljtl-.1v'U\9l1~ 

jJ 'I I JI ., '" '" ~ '" '" "" ~ .1 '" '" "" 'l ~ "" I '" ~ ,..,,, ~0 n'1hill 'U \9l tl 'U 'VI fl~ fl'U! 'I'IlJ !\9llJ flD fll'J 'U 1!lJ~ u lC1lJ'VII'l1t'\O 'ill f1 fl rll 'J 'If!'U 0 'Utl~u lC1lJUm lJli'l 111 
• v Y • v , 

l!l91fl'il~I'l1~tl U~I~~ l'U 'W llJlUUI1l111-1111'UUlri'lJ il ,,; 1 $\1-11jr'UVf)Dcil~m"f'l fltl'lv "l t.J111'UlJ ~ ~"l~1 ·) cJf 'ltJ'l 

" " ml1'U'U'U\9l D'WfI11'V1~"tl'l ri1'Uf) :;; m!~~u1 i5lJt.J UJl'Vll!'~tln'li1'l~D"1U 
" 

http:1'UflH)~t.J1
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• 

• 


di .d. JJ ,.P.Gt QI ..Q ~ " dQ.I 4 QI .cI' 
C]f~lJmllJmlJl~~lJfl1JmllJfltNfll'i 'II" t'WfI'i11'H)'WflllJ""Clmff'ill!fl~'YHH'YW~ 1'lf'W lflllfl'ifl'j llJ'WfI'U 'VI 

~~N fll'jf-l~f1Jl11'Ul.h~lJ l~U'~m~ ti1Jlf1~U~tJ'W~~lC]fClvt1 '1 hJ lf1~U~~ '$\~-3fl~111~'Ufll'iii1JJll1'U'infl 
tI QI ~ , .,::t: Q,.I d tI i p.J 0 ilet ~.a d: QI d ~ 

~Cll.hCllJ tJ-3 !lHlllJl'if:11J1J'UllJ'U 'illmlJCl~ imlm..hCllJ ~I C]f-3'Y1l h1lJfll'i't1~'H 'jU\1\yl~fJ'UllJ'U'illmlJCl~9f-3 

l~'lJJll1'lJ ~jj~fl.IfIlYl~yf~ itJ i'lJ ~fl.I~1~fJ1n'lJ ~ilijj1111JltlUlJ~~ i'lJ f'lCl11l"lJ1JlflYlU~'iI~'\JlfJ~U 'lfn1J 

fIlm.jflffl'Hfl'j'ilJ i~ 
~ ~ 

~~17'lJ ~"m'.i jj fll niWJ'lJ l~mJf)" ~l fll m -3 fll'i ~-3 fl~l'J '11'ff11Jl'jf:1iJmll iJ'lJ11l~lJ 'illflLlJ ~"'\JU-3 

~Cl11l"lJ i~ l~UCl"mllJffUJl@fJfll'i \Jl11 'j~ ItJ'lf.w~u"Jll1'U ~lmlJ~~''UNCl11l~lJlJl i ~UCl~l~'lJfll'il~lJ.. " 
.. i .,.: '" . I " -. pJ
fffltJfIlVi 'lJfll'.i1J1J'UllJ'UlJ1CllJ t~'\J'U 

'illflfllHll!fI~U"~'~~-3m;,1 V-3 jj~ "~~ij-3ufll'\)1111J 11l-3t1U 

1. 1~'U1fI~ij-3~ Vi 1 'il1m 'H ~ fl cit"fll'ill~'U ~ijlJl1Cl:: 'liff~fll"thV/11Jfll '.iilllJl1J nlm 

2. jjfl11lJffllJnf:1i'Ufll'.iN~fllVitJ" 10 ~fI'.i~UUH-3l'Wfl'U~Ul'U 

~"if'U i'U fll'j~'flJ'U lfimm"~"lli'Um'j uni~ ilJ 2 11 'j~1~'U !"rhJl~lJ~l1tJ 
11 i:l" 'ill fl~Vi 1fll'j 1~tJ Yl1J ':11 jjllJft~l1lt1lJm ~ tl tl ~!'U 'W ~ l'U 1 'W lJ 1fl ~"m 'i ~ 'iI~i),,\Jll~ ~U lt1lJ 1J1 

'U 

lllU'i::; ItJ'lf,r~tl'U1'lf'W i)"Vi l1f1~tl~ii1JllJft,,111t1lJ U~1\J1Jli1'U lh~lJ1)lfl1lJft"lJlHi 
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• 

. " 
'~iif)1nhff'nh:::~~i ''l.JldlJLrI''WuN~Hu ~-:ji1 

"IFlA Eco Prize for the best eco invention of the lID exposition-Bangkok, Thailand" 



~.. .. .. • 

"'1 

THE INTERNATIONAL" FEDERATION OF INVENTORS' ASSOCIAnONS 

PRESENTS 


IFiA ECO PRIZE 

FOR THE BEST ECO INVENTION OF THE lID EXPOSmON - BAN6.KOK, THAILAND 

JINTANA NONTANAKORN 
TO 

Small scale palm oil manufacturing machines 

~ 
FEBRUARY2. 200A • BANGKOK DR ANDRAs V'£DREs PRESIDENT 

.) 

v.> 
Vl I 
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ftlANUlfl 
, 

'="1 . 1 of.ct .... OJ .1 __ ~ OJ" ~ 
IlJVI \l91'l 'lJl~'JJVI,onl' 'tl"nfi'lJVI'l'lJ'l~191ftl ~91'l 'Vt1~tH)il 'l£JIIWt ' !Ul1t11~ , 

, 
V4.q J~ OJOJ~ 

(mfl't1U~~t)'Vt'JJ'Vt'JJ91'\fU il'lJ'lJ1Un 7 'Vtt]1:1.t11fl'JJ 'Vt.fl. 2544) 

4 A d 'j} ~ 'JItQ.l ~ t:f£li'QI AQI Q 

't1'JJ1£JnUJ - 1:nJ!\J{)~~ ln~~::U1VltYll!~ 'O~'.i ::!'Ol{) ~'t1 1 'Vl H ~~ tY'VltiUVI'.i fll'.i 1'ti'\J 11l\J '1], l111U'.i J:l'Vl1it1J\J 

JliTU!4t1!~il'HY111i''Ulflttl~tJ'U~~hC)fl1n'Umll'Vli'~6ii\J'Vl1~lh1Jqp lrltl1U~ 5 ViQ1Hllflll Vi.fl.2S44 

" ~tlmi'i'U1~l~tYUtl~Vi'.i::'.i1'ti'4)ln~mi.:jN~mlliTu~!C)fml1mJ1"lltul;f~VilW'ti'6 
I \'t d':1t .d IS' cI d ~ ~ .A 0' p"Q.I<C\ C\

~tl !lh.JllJ'W'.ilVl1~!tlV~fll'.i'l1 '.i~~14)1 'lh"lJ~IC)f'" !lHY1'IJ11'VlV1fll'.i1fl1m '.i lJlmtl~tJ'WVI (i-un'U 

.1 "'.1"" d , ,d.-\ "0 d d .-\ 1! '" d 
u l'Un~H llu'.i mwtYl'.i!! 'IJ.:j 115 !'Vl1'IJtl~'ti'1.:j'VI1fl'HN tJ'W VI'VI1~1U.fl1'.i ::1V1 II 'VI !lltltYl '.i VI flTlH lJ 'IJ'W l~mnmfl 

~lfl11 I llJfl'HIU (Micron) tYlll1'.if:l~'il~IO\h 11limhu~ fl'IJtl~'l1tl~ l~~ltJ iJ~'iltr'WiftY1'.iVlnllud'f:lfl~~ 
• <U 

'I" ''I 0 "" ,~d , 'I ';J "" '1 d '" ';J
l't1tl(J !'U'illVi1f1tY1'.iVi14 lm::'Y'I'lJ111u'WtYWVlfltl 111IfI~ 11fllltl'.i.:jtlflfntl

<U 

J1iTU~IC)f~1~U tY11 !flij ,rltlf:l fI! wl~n i'l1 U''iltll1 tl1'1 n~ tY1'.iVl14H(;ltH'W l'IJli11l1 fI 1~'UVllJ~tl 
<U • 

tY'IJ.fll'Y'l'IJtl.:jlJ'WlJ6 # .:jij;f1V1 lm::#~111~ "'tlll ''Y'I '.il~ijmfl tl111::t.1U'l1'W{){)fllJln'lJ itHfftJ J1iT'W~IC)ftH~'W. . 
, ," . 

tY1'.iVi tYmtJ~1 tJ1 fI !!'11 ~.:jYi lJl'IJtl.:j'llliT'U ~ 'lJtl ~1'W1 'IJ ~Yiijlhl!'t11'Vl1~ fll1 Ilj'O~l1f1 ~;;{)l'hn'Vl 111t l1''.ilfl1 
I »I I , 

ltl~tJ'WUtl fI.:jtl Ql tYlltlVlllJtYf:l1'U fll'.iW 'llliT'U~'Ulhr'U1'W'il ::ijU'tltlfl.:j !!(;l~f.ifl llifiii'lJiI n'il~'I1lJfl , 'l11111l1' 

1 lfl1~~~~~'U1 tllt tltJ"l ~~ 'lil~ 'W # ~ ~1I'.i1'.i f:l'Ul~~~~tl~'ll11;;1'il1 fI~1~'l1 '.i ~1 'VIfl 

~~,j'W~~'l11 ~tY~fl'il~'I11J1iTUI4'01Vi il.:j~ i ~'ill flAm ~~g'W 'ill flm 1 lJ11ig'W lJ 1'Vl1l11'VI 'W JliT'U11 1"lJ 

u1J:l'Vli'l11{)11tJfln'W11 Palm Olein 11:/'WJliT'W«'l1~tYnfl'illf1NmJ1"1l9l1lJm'.ilJ11i ';;'l1~"tl1'11n1~ 
fI1 1 i;;JliT'W 11 l"lJ'lJ1 tY'VIin'lJ 1 fl~tl ~ til.! ~~ lC)f(;l1 Vi '.i 1~J111l.!111"lJl1:/'W N" Ni191lJl'il1 flN(;l 11 1"lJ ~~ ij. 

1\91(.) ~UlJ1'il1 fI~'W U1ftlJ~tY1lJl '.i tlU ~ fI'VI~Il'Vl'Wll (;ltlYilJ~ 1'W1'U 1~ J111'WU1"lJ'lJ1 t!'Vli~~ lliij flHI 



37 

v , ~ _1 q , 

ilfl~W~Ufl~fllll1J{.:J'HlIlfJ"tHfll1lJ'.i~~~! 

" ".1~Qtl ';)::ff.:Jvl'\lij.:J f1ntl ':i::~lIi tlij fIl';) 1111hJj\nhcllJ'lJ1~'Vli lJl1~n'lJ ltl1ij.:JU'U~~1C)ft'l i ~UfIl':i 
" "".!l ., 

11llJl'1,*~fflJti'lJ11ll1'U~1C)ft'l!~'U11ll1'UlojJmYli1.:J'\Iij.:J!tl1ij.:JfJ'U ~~!C)f"lJfl'ti'ij~ '~lJm)m lrl1'U ~.:J!!9i 0.01

~ ~ ~: Q.I ~ ~ Ji ~tt::J lq Q , jI

99.99% i~Utl1:JJ1~1 'I11ij'1;;!1J'U'WllJ'U!'lfmYl".:J'\Iij.:Jlmij'lU'U~~!C)f" !~ 100% 1~fJtl1:JJ1~1 hWilJ~ij'l 
'" QlOQld. 

~fflJ f1'lJ'U llJ'U ~!C)f" 

m'.ilil~IN£Jfl1'ltl'.i~~~!1~£JUll\llW 
'" ".f '" ,I dllJ ,..~ d !'lit '1"" '" , lIJ d .!l "0fIl1tl'.l"::~lIi'W!fI~'\J'U~1f1~"'Vl !~fln1l1'Vl~::!!f1 !'\Im 'I1!'\JJJ11m::ff1'.l"Ylll 'W !~HffU'\Jij.:J!mij'lfJ'W~ 

. " 
~lC)ft'lt'l~"'1i~[i'l 4l'vh flij[i.:J 33% (fhYi'~~lflfl11'Vl~"ij'l) l~mmfJ1JlYiU1Jn'lJfln',*l1liJ'W~!C)f" 

lI'.i'.ilJ~l fIl,;)' ~J1iJ'Utl1 cllJ'lJ1~'Vlil~ 'U,4tl!Yii1.:J lYi11:dl!rl'U ffl1'V11.:J;1mYiff"ltJ~1'~41U i~!~'U ff11 

'11vh)'U~11fJ (~~111J '~ijy~tl1::lJlW 170 ij.:Ji'11!C)fmevuff) iifJWfflJU~'l1'fIl111riij~'W~.:J '~~ij'l '1'* 

"" ~ "".. .. :,.,.1 '" lIJ'!O' '1-'! .!l 0 ." "" ,'!O'1:;'lJ'lJmt'l fl'Vl 1 ij'W flfffl11J fllJ1::1J1J fI1111~'W llJ'W !'ti'mYit'l'l !lJ~ij.:J "D!mij.:Jmtl'l!m::fIl~~ ijlffU lJ~ij.:J• 
1tl~ U'W fJtl m W'\Jij'llf1~ ij'l fJ'W ~l1"::l::1J 13 ~~J1iJ'U14mYl i1.:J1~lJ ill ~'1 '1l{n1Jlf1~ij.:JU'U ~i ~u '~~tl.:J~~~.:J 
IfI~tl.:Jtl~mflli'1 (Turbo) ~i1~ '1'Utl1::l'V1i'1i'VlfJ 

,.i!: ~ "Q ~ ~ : w,l Q 4 4 ~ ~ w.,~ ~ or! 
fIl';j 'IJ'Ul lJ'Uti 1 "lJ1J';j ~'Vl1illJ lJ lJ llJlJ!'ti'mYiM tltl'Vl Hmtlf1l1lJ.:JlYiijfll ';jtl'4 ';j flllff '1111~t1ij lJ !Yiij • 

'1bm'l1~mflll~':imlrlij';jlf1l'vh~"'V11'1f1l';jlflll~Hlfl~l !'If'U r-mtl,."lJ !m::'Vl~U'VllJ11W~lJll1'W14mYii1.:J . .,
• ~!C)ft'lYil '*tilJ ijQl'U i1 ~ ~UlJ{j 

'II t ,." 

lhi{utll~lIli1qllii R.B.D.PALM OLEIN nijfJwull'lm~-lil 


- f11'\Jel.:J fl'j~ '1 '\JiJ'WBffl :; FFA (% as oleic acid) 0.15 max. 


" lIJ "'" "" ., "" 
-!tl tllelelfl !9$~lJ""mlJfflJlq!t'I'\Jij.:Jijijfl9H'il'W/l fl .fl . PV.(Pressure Volume) milli equivalent!kilogramme 

3.00 max. 
tI '" 'J/

-111Ut'l::iY'Inff11n'~t'I::"lU'1'W11l1J'U M&I (%) 0.01 max. 


- itl lij~UU'lJ1J1~i.i' IV (Wijs) 54-59 % 


- ~~111 Cloud Point (A.O.C.S.,C) lOmax. 


-a Color (Lovibond 5.25 inch. cell) 30Y 3R max. 

OJ , 

~ ltl£JNfl1111Vl fltl-l 

I. fll'J l'l~m).:J l.yJll1'W tll~lJl~lJ!fAD..W'W ~~!9$"!~ fl fll'J lf1'l:J ~ 'J 

'" . 
2. fll'J'Vl~ "D.:J '1 ;;l1ll1lJ'l.h~:IJ ti1J!tl~D'I fJlJ ~~!9$" i1 my'\..! 4 t.X1J 


3.'Vl~"tI.:Jti1J!fI~ij'lfJ'W~ HltI'W~Um)Yl i~ ifJ~l 4 ff1J 'tI'\..!1~ 2500 ev~
.. 
o QJ .::9 cf...:::s <j/ A '.c:I.d. 1 ,,: QI cI 

4. fI1';jl'l~ ffij'lJ fI1"'1'11'W 'tItI'Il m tI'IfJ'W ~~!9$" "[ ~ "[ fJ~l IYl ij'l11f1l!tl 'J V'll !'V1tJ'lJ 'J ::'1111'1 flU 'l'tI''W llJlJ'l.h "lJ 
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.c::. .c:t. " 0.. GI d 

11 Hrt11i"!;t::'W1JJ'lJ~l9f!;t1i11 11~1 

5.'YI~!;tU.U;11lfl~el'ltl'lJ~ 'aJtI'lJ~~ 1~ It1111'~JUU9f (Toyota Hiace) 'IJ'lJ1~ 2500 ~~ 'lJU'IlJ!;t'l1lifll'Jfffl'tll 

" "" 'YI1'l'f)!;t~1'lJ~111fitllJ 1~w1~ff1'lJNtl1J'lhiJ1J'lhtl11111~'YIli 50% n1J'\J1iJ'U~19f!;t1in11~1 50% 1;;'11'U 

tl n~ 'J~tI~'YIl'l 2,700 n.ll. u!;t~ 

6.,~J1iJ'lJth"lJ111q''YIf 100% '~'11'lJ'11fl~ 'J:::tI:::'YIl'l 10,000 fl.lJ. 

911tldHm 11mrnJliiumhfll'U~hu tl-.1'tllifU 
.. " 

f1l'J 'l,*'llliJ'lJl~m'Ytil'l~lO)$!;t 100% - fl1fl1'U~h'lm'l imfftl 45-15% 

" "",
'llliJ'Uthtlll111tl'YIli 50% +'lhiJ'U~l9f!;t 50% - ti1fl1'U~1'IJel'l imiYtl2l.2-17.5%. 
" " ,hiJ'Uthtlll111tl'YI1i 100% - fl1fl1'U~1'IJU'I imffM-lOOIo• 

I ~ ~ ~ J 

if'1lfl~ i ~'hfl1fl1'U ~l'IJU'I i m fftll1'l ~'llliJ'U'111tl11111 ~'YIli,reltJfl'h f1l'i i ~'llliJ'Ulhtl11111~'YIli 
" .. 

50% Ntllln1Jll1iJ'U~1c)Hl 50% ",,:::flUi;;,hiJ'U~l9f" ]00% 


9l1tlth-.1~ 1 fll'i 't1~mH i ~J1iJ'lJ lhtlll111 ~'t1 i n111fl~el'l tI'U ~~l9f"lgflfll'ilfl~~'i 

o " , ,,: Q,I ,,~ ~Q.f,:A tid d ..! 0' d 

'YI1fll'i 't1~"U'I ,?IV 'lI''U111'lJ '111"1l1J 'J ~'YI1i fl1Jlfl'iel'ltl'U ~~l9fm"f1fll'ilfl~~ 'J 1'll''U lfl'iel'l tI'U~ mfl 

cv 0' Q.I , , ~ Q.I : QJ d.4 .oClio 

tJ'U1Jl'J ~11lel~'i1tl1'U~1'l~ flU 10203040 50 60 70 80 90% Ntlllfl1J1Jlll'U?ll9fm'Ytel'YI~"el'll~'U 

.,j " ,9): 0' q ~ 0 ~.a tI 4 0'0Q,I C\

Ifl'iel'ltl'U~ U,,~ 'lI''U111'U1.l1''1l1J'i~'YI1i 100% 'YIlfll'immel'll~'Ulfl'iel'ltl'lJ~ lfl'iU'ItI'U~'YI1'l1'UtJfl~ 

fi'ltldH~ 2 f1l'i'YI~"el'l1~J1iJ'UtJ1tlll1J1~'YIin1Jlfl~el'lV'U~~19f!;t 'l1",if'U 4 '111 'IJ'U1~fl1111~m:::1Jelfl~1J 
"'d

25009fCJf 

" " 1~HJi~1l1iJ'UtJltlll1J1~'V1li1ll115~':lltY1mh.:j~ flU 10 20 30 40506070 80 Uft~ 90% mWn'lJ 
~ •• )I " • , 

11liJ'U~lCJfmVlm~'Ulfl~el'l tI'U~Uft~i ~UliT'U tJ1tlll1J 1~'YI1i 100% 1~'Ulfl~'O'ItJ'Ul91' Ifl~'O'ItJ'lJ~yh'll'UtJ n~ 
, II tI • 

9l1tldHii 3 flU'YI~"'O'I1~'ll1,j'lJtJ1tlll1Jl~'YIlin1J'HW'U~ilml'Yt lfl1el'ltJ'U~~I9f" 1~ It1111 'IJ'U1~m111~ 

"'''' m::1Jeln'J1J 2500 G)fCJf 

i;;J1iJ'UtJ1tllJ1J1~'YIi1ml\J1'i1ff1'U 50% Ntllln11J1iJ'Ul~'On·.~'1~hC)f" 50% l~'Ulfl~'O'I(J'lJ~ 
.,j " 0 _I "'11] !II 

lflHHtJ'lJ~'YIH1'lJlJfl~ L~'.i:::tI:::'YIH 500 n .ll. 

il1tldH~ 4 f111'Y1~"U'IU"::fll'.i1~fh"''I'IJ·eHlfl~el'ltJ'U~~1C)f'' 1~ ItJll1 4 tl1J -J'U 2L ~hl1i'1J'Jtlv'U~ilmj'W.. . 
" " 'IJ'Ul~fl11lJ~m:::1JBn'iX'lJ 2500 9$9$I~W'~llliJ'UI'ifm'Wi1'1mll'll''l1~ fl'O 

" "-- 1.'IlliJ'U~IC)fft1i'J'J1J~1 I00% \JIl'Jl'1ml:::mlvJUtl~'1fl1'Jl~fh"''11fl~B.:jtJ'U~~IC)f{;l \JIlmtJVi 1-3 
'" 

2.J1iJ'UtJ1ci'lJ~1J (CPO) 50% N"'lln1Jlf1iT'U~1C)f{;l 50% 

3.J1iT'UtJ1tllJ1J 1~'YIi 100% flU HU{;l::fl'.il'vJU"'~'1 f1l'Ji~n1"''11fl~el'ltl'lJ~~l9f'' mll ltJ~ 7-9 
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J 

'. 


r 

" "" ~lflfll'JYI~Hltl-:J 1~l'nrhfll'J1~ihl1mh~~~1J (CPO) 50% H~~tl1JlJl11'U~Ic)Hl 50% 'H~mJl11'U 

Ul~~1J5~Y1i 100% vb ,,rlfl~V-:J£J'U~iJll HU~I~lJ~'Ull(j~iJN(j'\1h111'fh{\-:J-:Jl'Ul~lJlJlfl~'U fl'Jlrl 

" " " IU~£J1JlVi£J1J fll'J '~ihl1'WI91VI'l"l~-:Ji-:J~llJ'lfiJ~ IPl1mu fl'Jlrl . " 
.... , '" 
Vl1VI'JH'YI 5 

"< • 

fll'JYI~(jv-:J1~ihl1'Uul~lJ1Jj~Y1~tl1J'Jtw'U~11l11£J1li'11~llV"li (TOYOTA Hiace) Ifl~V-:J£J'U~~I"li(j· 
11l11£J1li'1 4 ~1J 'U'Ul~fl11~'iJfl'J~1JVfl~1J 2500 9f9f" . " 

~ ~ ~ y 

fll'J11~(jfl-:J1~'\.hl1'UU1~~1Jj~11~1l11lJUmlril'U 50% tl1JlJl11'Ul91m'l"l~-:J~I"li(j 50% 1~'U· 
.... , '". 
~1VI'JH't16 

"< , 
fll'JYI~(jV-:J'~l-1111'UU1~lJ1J5~Y1~tl1J'JtwmlIli'11l11£J1li'11~IW"li (TOYOTA Hiace) Ifl~V-:J£J'U~· " 

~l"li(j 11l1L£J1li'1 4 ~1J 'U'Ul~fl11lJ'iJm ~ 1JVfl~1J 2500 9f9f
" . " 

" < ' 

Vllfll'Jl1~(jfl-:J 1~l-1111'WU1~lJ1Jj ~Y1TI I00% tl1Jlfl~V-:J£J'U~H\n'U i~u fl~fll'JYI~(jV-:J 'J~£J~111-:J 
" "" 

10,000 fl .lJ . 'Vi~VlJU~~-:JH(jfll'Jl~ml ~ fll 'HU~ £J1JlVi£J1Jfl11lJE'UIUiiV\)l-1111'Ul91fll'l"l~\) 
iI V V " ,.. 

l.fll'Jll1n'ill~fll'Uimff£J 1~l-1111'Ul91m'l"l~-:J l-1111'UU1~lJ1Jj~11~ 70% N~~tl1J'\.Jl11'U~I"li(j 30% 1l1'J1'ill~• 

1)42% 2) 38% U(j ~ 
v V iI d 

21~fl11lJE'UlUii{)-:Jl-1111'Ul91tll'l"l~\)H{1'lJU1~lJ1Jj~Vl~ 99.99%+ ~l"lf(j 0.01 % 

,J d ~ a' .::.1 c: ~ ~ ') 1'j/

2.1 Vlfl11W'Jl'JV 1JIfl'J{)\)lJ'U\91 1,500 'JV 1J / 'UlVl fl11W'Jlfl \)Vl 50 f1 . lJ . i'lf.~. 1" ~ lJ ~ Vl1\) 5 f1 ~(j!lJm 'If 
i1 ';jJ jJ iI 

l-1111'UI91Vn~~-:JH~lJ OAO ~\911" mllJE'Uluiiv-:Jl91tll'l"l~'1 12.5 f1 . lJ .I~m 'H~VIl11lJ~IPl'J DIN 8 ~\911" / 100 
" 

fl.lJ. 

.,d d ~ d' .c::t r;::t -=:S Q<) 1'j/

2.2 l1fl11lJl1"1HJ1JlflHJ-:J£J'U1Pl 2,700 1"V1J/ 'UlVl fl11lJl'Jlfl-:JVl 90 fl.lJ.I'lf.lJ. 1"~lJ~111-:J 5 fl ~(jllJ\911" 'If 
,.. " V i.I 

l-1111'UI91tll'l"l~-:JH~lJ 050 ~\91'J fl11lJE'UlUiiv-:JI91VI'I"l~-:J 10.0 fl . lJ ./~\91'J 'H~V\911lJ~IPl'J DIN 10 ftmllOO 
'U 

fl.lJ. 

d d ~ rI d d d ~<) 1'j/

2.311fl11lJl'Jl'JV1JlflHJ\)£J'U\91 3,600 'JV1J /'Ull1 fl11lJlnfl-:JYI 120 fl.lJ .I 'If . ~. 'J~lJ~Vl1\) 10 fl ~(jllJm 'If 
v v v v 

l-1111'WI91m'l"l~\)H{1'lJ 1.30 ~m fl11lJE'UlLliiv \d;fll'l"l~\) 7.69 fl.lJ .I ~ml1~tl\91llJ{1'\911" DIN 13 ~1'l'J!lOO 
'U 

n .lJ . 

2A ~fl11W~11"V1Jlfl~V\)lJm14,300 1"V1J,''UlVi fl1 1W~lfl\)~ 145 n.lJ .,''lilJ . 1"~ lJ~ 'Vll\) 5 nL~!lJlPl1"1~ 
V 'iJ V v 

l-1111'UI91{)I'l"l~-:JH~lJ 097 ~1l1'J mllJiY'U!1Jiiv 'H91tH'I"l~\) 5.15 fllJ .I~I'l1" 'I15{)lPlllJ~m DIN 19A ~1l1'j / 100 

fl .lJ . 

http:fl.lJ.I'lf.lJ
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: OJ d 4 : Q,I.d dl:l, , : OJ,l A i .d • 
*'HlJU/L11~ UllJ'U~'CJfrl 0.01% flflU1lJ'U~'CJfrl'YI1'n~ 'U1::tJIHH'Ul1JUt'ifm'YHH 'U'UW::'YI'VIlfll'.i 

~nllfffltJ 

3.~·n\l1~'H1rilfrju~limiYtJi~ 1) 10% 2) 5% 1m:: 3) 7% mlJth~tJ 
., "% IV " 51 

4 .~'.i1'il1~mllJiYutl1~fl ,nhl1\H'ifm'Yi~~ 'lhl1\.!111r5lltJ~~'VIii 0.01 % flff1JfimhiJ'U~ICJfCl 99.99% 

.d d .9 ~ '" d.d ""'1 'I 'JI
4.1 'YImllltn1vtJ!mfl~tJ'U~ 1,500 1VtJ/Ul'V1 mlllt'.i1f1~'VI 50 n.ll.l'if.ll. '.i::tJ::'YI1~ 5 n Cl!ll~1 1'if 

:(AI~ A A ~ ~ A A ~ .QQ

Ul1JU''ifm'YiCl~flff1J 0.40 rim fl11llff\.l,l1Clfl~t'ifm'YiCl~ 12.5 n.ll.lCl~'.i 'H'.ifl~lllffm DIN 8 Clm/lOO .. 
n.1J. 

.d d .,; ~ '" d.d ""1 1'JI4.2 'VImllJ!n'.i~NlfI'.ifl~tJU~ 2,700 '.ifltJ/U1'V1 fl11ll!'.i1f1~'VI 90 n.ll./'if.ll. '.i::f.I::'YI1~ 5 n Clillm 'if 

SI " "%
,hiJ\.Il;m'Yi~~f.lff1J 0.50 ~m mllliY\.I!l1~fl~t'ifm'Yi~~ 10.0 n.ll./tl~'.i 'H~fl~lll\!~1 DIN 10 tl~'.i/lOO 

n.1J. 

d c:1 .9 ~ '" c:S.d ""1 iY.4.3 'YIfI11llt111fltJ!flHI~tJ\.I~ 3,600 '.ifltJ/\.ITVl mlllt'J1m'VI 120 n.ll./'lLlJ. 'J::f.I::'YI1~ 5 n mll~'J 'II" 

JliJU!~m'Yi~~flffll 0.65 ~m ml1Ji\.ltl1~fl~!~m'Yitl~ 7.69 n . ll./tl~'J 'H~fl~lll\!~'J DIN 13 tlfl'.i/100 

n.ll. 

.d c:1 .,; ~ '" c:1 d ""1 i 'JI4.4 'YIfI11llt'J1'JfltJtfl'.ifl~tI'U~ 4,200 1fltJ/'Ul'YI fl11lllnfl~'VI 140 n.1J./'if.ll. 'J::f.I::'YI1~ 5 n rlt1Jm 'if 

JliJu!4m'Yi~~flffll 0;90 tlfl'J fI11lliUI11~fl~t4m'Yi~~ 5.5 n . 1J.ltl~'J 'H~tlm1J\!~'J DIN 18 tlfl'J/lOO 

n.1J. 

.d c:1 .,; ~ "'" d.d ""1 'I Y.
4.5 'VIfI111Jl'.i1'.itltJlflH)~tlUfi 4,200 'JtltJ/'Ul'YI mllltnm'YI 140 fl.ll.l'i1 .ll . 'J::;U::;'YlH 5 n Cl!llfl'J 1'11" 

..., 'jI )I'" 

-uliJU!9Jm'Yi~~flffll 0.90 ~\l1'J fl111JirU!11~fl'l!9Jfl!'Yi~~ 5.5 n.ll .ltl\l1'J 'l11Bfll1Jff\l1J DIN 18 ~m1100.. 
n .1J. 

% "" "" .f _I"" % '" "" "" "" !'titll'YiiHf.lfflJ 0.6 rI~':i fI11lJtY\.I!uCltl~!'titll'Yirl~ 8.3 n.ll.lrl~'J 'H'Jtl~l1J~~'.i DIN 12 rI~'.i11 00 n.ll. 
" tI" 9" ,

*"'1J1m,.,~ 'lhiJ'U111r5lltJ~"l'Yl1i 0.01% flmhiJ'U111r5lltJ~"l'YliiYiflH i'U'J::tJtJ'Uw::;Yiv'hfll'Jm111 tYtltJ 

5. mlll!~1 1fltJ/fI11ll111ium'J,jtJ!fI~Bu/fl11lliu !tln[)~JliJU l~m'Yi ~~, 'U m Hl'J1'il1~~i ;;J1UU 

Ihr5lltJ~"l'VI:{ Im::JliJu~!CJfrl1i'J'J ll~lhiiiriluflmh.:J O'U 

http:fl.ll.l'i1.ll
http:n.1J./'if.ll
http:n.ll./'if.ll
http:n.ll.l'if.ll


~~m£LlUrtJtUA.ttlfHA.f; "l~Ut-t!J~uLlHlt-Q%l~tt$l,I1Jbl~~M.rH,a~l!mb~Jbl~t-~U1Q~I~ml 
. " 

~Jbl~f1~rtl1tfbt-11 U1Q$I,INHb~M.IH.trt.u~mlrtU ~lHI tLU f1f) lA. mf)tfL m:::l W 1t tlU" 'rtuuU' t~1 mA.uh p~p 't::t,r " p,o ~ ,Pb P ~ 

'Z;V~Z; 'f)~WlA.~ll-\.rt;nWr:-l1lM& }~.ul~KfU~I~ml! ~~m£LlUrtJM.uttWlA.f; ,,'f)lA.~ 

~lA.l~t fLtI. \, rt;nfbtl.,!,tL tt~1!,Lut.!: WUL,U~Qt-QI\,I!~YlA.1t'llA.M.W~lA.~~f.fI.LR.U~,!:LU" '9 rttn.lWI ~t'utl.~k 
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