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~ ..3 ..... 
1.1 VJ"'1LL~~F111~h't1F1qJ 

~ 
HVIVJ 1 

o 
lJVJ'\J1 

"1ItJ::oJ'ULrh,n1ru'Vl'uJ~Vi'M~Ln~~'WYl~'tllJn'Un1~L"'l1ruL~'UL(;I"1I'tl-:JLM'M~n"'lLL~::~-:JFllJ~-:J1'W 
w ~ ~ 

~'tl'U 1 0 i1~~1'WlJ1mlJ1ru"1ltJ::1'W1.h::L'VIML'VItJijLL'W,) LtJlJL~lJlJ1n~'W'tltl1-:J~'tlL;j'tl-:J LL~~-:J~-:J~U~ 
1 . 1 L~m 'ilYl1:: 1 'WL"1I (;I nNL 'VIYllJ~1'WFI~LL~::"lllJ"ll'WLij'tl-:J~ d:I'WLL ~~-:J'tl (;I~ 1tm ~~lJ"'l ::iJmlJ1 ru"1ltJ::~-:J 

lit lit · , " 
t I " , 

lJ1 n Li1'tl-:J"'l1 n n1n VilJ~'W"1I'tl-:JU~::"ll1 m"'l1 n n1 nJ1tJ Ci'W"1I'tl-:J LLN-:J1'W~-:J ~~ 1lX~ (;In n1~'tlutn FI • 

'U1tn FI L ~lJ~-:J~'W ~-:J"'l1 nmlJ1 ru"1ltJ::"lllJ"ll'W~ Ln ~~'W 1 'WU~::L 'VI ML V1tJ~1 LL 'Wn(;l1lJ~'W~Yl'Utj11 'WL"1I (;I 
~ . 

" , 
nNL'VIYllJ~1'WFI1iJmlJ1ru"1ltJ::lJ1n~-:J~'tltJ~:: 26 "1I'tl-:JmlJ1ru"1ltJ::"lllJ"ll'Wli-:J~lJ~ LL~~-:J~-:J~uli 1.2 . . ~ 

~'W/1''W 
45,000 

40,000 

35 ,000 

30 ,000 

25,000 
iI Yl.M . 

<0 t-- OJ en 0 ..... N C") "<t LO <0 t--
C") C") C") C") "<t "<t "<t "<t "<t "<t "<t "<t 
LO LO LO LO LO LO LO LO LO LO LO LO 
N N N N N N N N N N N N 

, 

V1fYlmn~D~~lJ"ll1~LL~::~-:JLL,)~~'tllJ (~~.), 2549) 

ff' 

L"1I(;I'tl-:JFln1~ nNL'VIYl • 

'U1~1~~,)'W 
o 
(;I1'U~ 21% 

43% 

36% 



2 

I " I 

~1 ntfhJ1 ru"lltl::;Yi Ln "'~\Jl \Jn~~ L Yl.,.nJ~1\Jrl~LL~::; L"D j;l L Yl PlU'l ~";'llh::;L Yl PI YiU~'l"DtI::; • 

Yi~1~~ni'hlhJ'lrur'fltl~::; 16.83 ;~ihJhJ1rul-J1mU\J'tl\J~U~'fl~~'fl~~1n"lltl::;LPI!i''iJ1~1~LL~::; 

~\JYl1tJ~'l~ LL~"'~~~lU~ 1.3 if~'1u\JYi~'l~~niltll-J1l1l-J11;LLYl\J1'~(;)U~::;LJ)Yl~\J1 L~'fl~~'ln 
I " " 

Yi~1 ~ ~ nij rl ru~l-Ju'1i LL~ ::;~UYl NYi L~'iJU~::; LtI"D\J1. \Jn1 ~ 1.jf~ 'l\J 1~ j;l1l-J ~'fl~ n1 ~ ~'ll-J";~ ij n rl 'l Cl n . .. .. 

I '" 

j;l1l-Jfi~~l-J"lI1~~~ri'iJ 1 ~ Ln "'l-J~J)'l'l::;nu~~ LL'l "'~'iJl-J \J'fl n~1 nilYi~1~~ n Li'j'iJ Ln (;ln1~-n'l~(;l LL~'l~::;hj • 
" I 

~1l-J'l~Cl1.jf~'l\J l~~n.yh 1 ~ Ln '" rl'l'll-J ~\JLU~'fl~ 1 \Jn1~ L-if1' j;lCl ~U n'l~11"l1 L~~Yi~'l~ ~ n L Yl'iJll 'l • 

n~Ul-J'l Hf LU\J1' j;l'l ~u1 \Jn1~~~ j;l~~ LU\JYl1~ L~'fln~~~1 \In'l~~ ",if CY~1~~ LL'l "'~'iJl-J LL~::;H' 

YlfYitl'ln~~ij'flU'iJU1~iju~::;~YlfiJ)1Yil-J'ln~~'" .. . 
" ~'fltl~::; 

70.00 63.57 

60.00 

50.00 

40.00 

30.00 

20.00 

10.00 

0.00 

¥' 

2.10 

'-.iJ 

1.37 0.74 0.50 
3.23 

~'"' ~ ~" ).,~" 
~~ 

"> 

~ L
u
-

Yi
--.,-

1
-. 3---'iJ-~-~-u-~-::;-n-'fl--U-"1J-t1-::;-"II-'fl-~-;-l-J-"lI ~~~ ~ U -'l ~-.,;'--I 'l-U-~-::;-L Yl-Pl-ll-J-'-~'l-l-J-"lI-l-J- "lI \J \J 'fl m"ll j;l L Yl PI U 'l ~ .. . . 

(~~ . , 2549) 

I I I I " I 

U~~~ Lrl1'iJ~~l-JYihjij LL'iJ~ n'fltl'iJ; Lrl1'fl~~'l'iJ1~ Lrlij.nruovl LL~::;ll'l2J\JYl"ll ;~if~~u\Jiltll-J1l1l-J1 • • 
" I " I I I 

~~ j;lLU\JU~~'1.n ruovl"D'l ",ll'l ~l-J 'lJ1t1(;l~ '-J LL~ ::;Lrl1'iJ~ ~l-JU~::; LJ)Yl (;]'l~1 Lil'iJ~~ 'lnYi~'l~ ~n PET 
I " 

ijrlru~l-J~~~1t1U~::;n1~YiL~l-J1::;~'-J l~LLri ijrl'l1l-J1~ ijrl'l'll-JU"'~U\J~~ 1l'l~umu1LL~::;il'iJ~n\J . . .. 
" n1~;l-J ~1\J"D'iJ~ LLn~ (;]1~11~~ ~'ll-J";~ n'l ~~~ j;lU~ 1.jfYi~~~ 'l\JLL~ ::;~r1~ l-J ~~!i'U'iJtI n~'l1'~ ~U~::; LJ1Yl 

LLn'l LL~::;'iJ::;\i14 L iltll-J (Husky. 2009) U~~'1.n ruovl ~~ nfi1'l~~ 1~fUrl'l1l-Jiltll-J LL~::;ijml-J1 run1~ 1; 
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~)Jrl'JJ'~~:;,jI)JI1-1'l1L~~L~'[),jln~U)J11fl\uJ 

nlJ'1-1'l1L~~Vi~I~~n~I)JIJ'n"'11~ 2 fj~ fi'[) nlJ'1-1'l1L~~~'Jtlm:;U'JUnlJ''VII'1n1t1J11Vi 
o 

,q.dl CiI'1.::." ..c:I" 'l" ., I 

LL~:;n J':;u'Jun 1 J''VI 1'1 Lrl)J 'lI'I nlJ'n 'lI Lrl~ In'JtI nJ':;U'JUnlJ''VII'1 Lrl)J ~,[)'1 ~ "U:;tI :;L'J~1 ~ UnlJ'tI'[)tI 

~~1 tI LL~:;21 rJi'U'VIU 1 Uni J'~~ ~~'1 nI J'1-1 'lI L~~ ~'JtI n J':;U'JUni J''VII'1 nlt1J11Vi~'11~fu rl'JI)JUtI)J . '" 
'[)th'lnt!I'1"l1'JI'1 L"'tlVi~I~~n1-1'l1L~~ PET (Recycled Polyethylene Terephthalate :RPET) 

~1)JIJ'n,jI)JI'V1~'[))J LL~:;LL1.hnJ d:luL~ult1LVi~ L,[)~ L 'VI'tlfL ~'tl LUUtl ~n ~U~I'V1fu~~~.n n.lerl '" . ... 
'VI~ln'VI~Im.h:;LJ1'V1 L"llU L~'[)nU'VIUI'J ViJ')J 'VI)J'[)U LUUrJi'U i1~~UU21LN'IIU~~~~~~.nn.lerl • 

Vi~I~ ~n1-1'l1L~~~ln"1l'Jin PET ~'1 LUULLU'J'VII'1'V1~'11UnlJ'~lni1'1i'VII"l1t1:; PET LL~:;L~)JrJn.l1"l1 

1,xnu~~~.nn.lovl~I'V1fu'tl~~I'V1mJ')JVi~I~~n1-1'l1L~~LUtlJ':;L'VIPll'V1t1 • 

PET 
PVC Other 

5% 4% 

PS 

PE 

nlJ'1-1'l1L~~"lI'Jin PET ~'Jtlm:;U'JUnlJ''VII'1nlt1J11Vi~I)JIJ'n'"11~'''tlnlJ',jI"l1'J''' PET 

L -if1~ n J':;U'JUnlJ'U '" L ~,[)"'IL ,x21~ n'Mn.I:; d:luLij "''VI1'[) Ln~ "'Vi~I~ ~ n"1lUI In L~ n LL~:;~I'1"'1 rl'Jl)J 
'" o ... 

~:;,[)1 '" L Yi'tl4' "'~'1L ,xnu LN'IIU~~ ~ L~U Ltl L Vi~ L,[)~ L 'VI'[)f'Vi'lL ULL~:;u'[)ntlJ':;L 'VI PI t;i'tlltl i1~~uu21 • 

~ ~~ ~ Lij "'Vi ~1~ ~ n1-1 'lI L~~ PET ~ IU'JU)J1 n~'1~'Ju L 'VI niLuu~tlJ':;n'tlUnlJ'J'It1ti'tltJLL~:;ti'l hi '" ~ '" 
I '" t I 

LYitl'lVi'[)t;i'[)m)Jln.1"l1t1:;"1I'Jin PET vhn",~uLutlJ':;L'VIPll'V1t1 tlJ':;n'[)ununlJ'~~~"lI'J'" PET vhv.)J 
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J' , .... .J..4 ct .::. .t 0 4 A 

lJl n"IJ'WIilI n m~LL "IJ~"IJ'W 1 'Wr;]~1 r;] LFI~fl~ r;]lJ ~'llJtl~ mn YllJ"IJ'W"IJfl~IilI'W'l'W1..h:::"IJ1 mLL~ :::m~L Iil ~tlJ Lr;]1..J 

A ,., J,I" Q. 1. ~ J' ... .J 
"IJtl~LfllrHjnlil~~~~l,"mlJln.ml~l"lILlJr;]Yl~I~r;]n PET l'Wl.l1:::LYlfil YltILYllJlJln"IJ'W LL~'Mr;]~XUYl 

1.5 Lr;]miir;]Yl~I~~n PET ~'l'Wl'"'1llil:::~'WX1..hil'W1..J~~r.F1ClJ,,}"IJ'lr;]u~:::LJ)Ylj;h~1 vhl,xmlJIClJ"IJtJ::: 
I '" I '" II' 

"IJ'lr;] PET L~lJlJln~'Wtlril~ (;]tl L ijtl~ ~~,r'W~~ m~iJm~~nHlc1f'WYl'W"IJtl~ m~~~ tN~I'W11.'jj L~~"IJtJ::: • 

"IJ'lr;] PET L~tl'lI~LL~'Wm~~~Yl'WLL~:::"IJtJltJrh~~m~~~r;]l'W~:::tJ:::tJl'll,xLnr;]1.h:::~Ylfil1IYll'Wm~ • 
..J 0....... .J4 ~ J' 

~~Yl'WlJlnYl~ r;]~I,"~1..J~fl~~1..J"IJtJ:::"IJ'lr;] PET YllJmlJlClJL YllJ"IJ'Wl'Wfl'Wl FIr;] • • 

~'W/1I 
140,000 

120,000 

100,000 

2551 ) 

80,000 

60,000 

40,000 

20,000 

o 

93000 

• 

2548 2549 

" " 

115000 

• 

2550 

11 Yl.fiI . 

~1'W75~tJihil'Wm~~nHI c1f'WYl'W"IJfl~ m ~~~ h~~I'W~~ r;]Lii C;)Yl~I~ ~n11.'jj L~~"IJ'W1 c;)n~l~ . 

w\.htJ,"'1tlc1f'WYl'WWW'ltJ~ C;)YlltJ"IJfl~n1~~~ r;],"'1tl rh L~tJ ttl n1~WW'ltJ~ r;]YlltJ Lc;)tJIil:::75 LFI~I:::i c1f'WYl'W 
q III IIj IIj 

, 
WW'ltJ~r;]YlltJ~:::tJ:::tJl'l (Long-run Marginal Cost) ~1,";:1..Jm~~~VJ'WLL~:::'1ItJltJn1~~~r;]LYltl 

" ~tl~;:1..JmlJIClJ"IJtJ:::'1I'lr;] PET '1Itl~1.h:::LYlfil1.YltJl'W~:::tJ:::L'l~115 11 ~~LL(;]1I Yl . fiI . 2553-2567 ~'ltJ 

75fin1~,"lc1f'WVJ'W~'l'WL~l-JL'il~tJ (Average Incremental Cost: AIC) LL~:::~r;]1'W2.!~r11i11il'U'W Lr;]tJ 

LmtJ1..JL YitJ1..Jc1f'WVJ'W~'l'WL~l-J L'il~Wl1..Jri1..J~1 FlII?l~Ir;]'1Ifl~ Lii C;)Yl~I~ ~n PET (virgin PET) L~tl 
l..h:::dj'WFI'lIl-J~Il-JI~tll 'Wnl~"IJltJLii r;]Yl~ 1~ ~n11.'jj L~~ PET (RPET) 1,x riWJ ~~ r;] L~'WltJ 

" 
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1.3 "lI'el'UL"lI(;I"lI'el~n1~Am~1 

1. ~m~t1m'::u'lUn1~1l"1iL~~"1I'l(rl PET L'U'Vn::m'::u'lun'w1l"1iL~~~'ltl~fi'VI1~n1t1I11Y1 
" 

L'Vhuu 

2. t)[;]C1~ULUn1~CJ~[;]"1I'tl~Lf'lNn1~L-if"1ltl::"1I'l(rl PET "nnLN~1U~(rlLLtln"1ltl::~i1n1~~(rlLLtln • 
, " 

th::LI1'V1"11'tl~"1ItI::LL~'l L(rltlL-if L'UYl1::~'l"1l'l (rlYl ~1~ ~ nYlLtJU PET L 'VhUULL~:: hhj1~'lU 

tj1U"1I'tl~"1I'l(rl (HDPE) LL~::e.htJ(rl"1l'l(rl (PP) dh~m'::U'lUn1~CJ~[;] 
u ~ 

, " 
3. ~ m~nt1hJ1 tlJ"1ItI::L 'U'Vn:: L UL"1I [;] nN L 'VIYI~'VI1Uf'l~ LL~:: L"1I [;] L 'VI Plu1~V1'l1.h::L 'VI PI L'Vhuu • 

," 
4 . n1~L~'tln~ ~~"1I'tl~LN~1UCJ~ [;] Lij (rlYl~1~ ~ n1l"1i L~~ 

" 
nN L'VIYI~'VI1Uf'l~LL~::m~tlJ"Vl~ L'Vhuu • 

" ~::tI::L'l~1 15 11 ~~LLr;l YI .PI . 2553-2567 

m'::U'lUn1~1l"1iL~~YI~1~~n 

3. ~n'M'1 LL~::~ Lf'ln::-JL~tI'l nUm'::U'lUn1~CJ~ [;] Lij (rlYl~1~ ~ n1l"1i L~~ PET LL~::~(rl L~'fln 
, ... 

m::u'lUn1~'VIL'VI~1::~~ 

4 . ~ n'M'1i1'"l4'tI~i1 CJ ~ r;l'tl n 1~m~ 1 tlJ"1ItI:: L ull ~::L 'VI Pll 'VIti L ~'tl f'l1 (rl n1 nUm~1 tlJ"1ItI ::"1I'l (rl 

PET LU'tlU1f'l[;] LL~::ri1'V1U(rlm~1tlJCJ~[;]"1I'tl~Lf'l~~n1~ 
I" t " 

5. L~'tln~mU~~~L~~~1U Lf'l1'tl~4'm'/~llnnu ~'l~V1~ntl~::L:atl(rlr1l1u~1fi1~'\fll'Glf'lLL~:: 
" " ~~ r;l1~1~~1 LtJU~1'V1fUn1~4' (rl~~ LN~1U 

" , 
6 . ~n'M'1 LL~::~ Lf'ln ::-J~U'VIUVI..:J'VI~ (rl~ Ln (rl'"l1 n n1~~~'VIU"1I'tl~ LN~1UCJ~ [;] Lij (rlYl~1~ ~n • • 

1l"1iL~~ PET ~m~1tlJCJ~[;]r;l1..:J1 

7. ';)Lf'ln::-J~U'VIU~'lUL~~L'U~tlLL~::~(rlL~'flnm~1tlJCJ~[;]~L'VI~1::~~ L(rltILllitlUL~tlUnU • 
~1f'l1[;]~1(rl"1l'tl~L21(rlYl~1~~n1l'1IL~~ PET LL~::Lij(rlYl~1~~n PET 

8. ~Lf'ln::-Jm~1tlJ"1ItI::"1I'l(rl PET ~~1~1~C1~(rllr1lr;l'tl1l'"l1nLf'lNn1~ 
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1.5 1.h::t!lllU;1F11~~1~::'1.~~tJ 

1. Lthm lJ'J'Vl1'l ~ 1 'VI t'U ~U ~:;n 'elU n1 ~ LlJn1 ~~ In ~lJL~ ~'l'VllJ~1 'VIt'Utl j;] ~ 1 'VI m~lJ Lij In 
'II •• 

'V'I~1~~n11"J1Lf.)~'"l1n"1l'J1n PET 

2. 'VIti'J tI'l1lJ ~ L~ tI 'J i'el'l ~ 1lJ 1 Hl Hi' Ii 1 'VIlJln LL lJ'J'Vl1'l LL~:; LLC.JlJ n 1 ~c;'i1 L UlJ'l1lJ LlJ n1 ~~ In 

i1CY'VI1"11t1:;'V'I~1~ ~n LlJU~:;L'Vl PlHi' 

3. ~1lJ1H1U~:;tI n mil n1 ~LL~ :;LL lJ'J f.) 1n~1 n'l1 lJ';){tlLlJn 1~';) Lf'ln :;,r~ In ~lJ'VllJ~1'V1t'U 
III 'I .. III 

, ~ 

4. LtllJLL lJ'J'Vl1'lLlJn1~u~:;LijlJf'l'J1lJ ~lJ f'i1 ~1lJLPlntfJ Pl1~ j;]fLL~:;~'l LL'J Inli'ellJLlJn1~~'l 
• 01.1 



2.1 ~""1~~n 

..; 
'UYIYI 2 

" , , 
'tl (;l~I~ n~~l-J Lij ~Yl f'l1~ ~ n tl'tl d:JoW'tl (;l~ 1~ n ~~l-Jtlt(;lHl"liJi'lJtlf'l1 tJ:.D.:j (;]'tl L U'tl.:jWI'"l1 n . , 

" " , 
~(;l~I~m~l-Jtlt(;l~Ll"liJi'lJ~'lJLLf'l~i'lJnf'll.:j t~tJiJW:nl-J~l-J~'lJfinU~(;l~I~n~~l-J~'lJ1~nl-J1nl-JltJ 

>-

L'll'lJ 'tl(;l~1~m~l-J~~(;lJlru"V1Ylf'lI~~n 'tl(;l~I~n~~l-J;'lJ~'l'lJHlt.J'lJ~LLf'l~;SL~m1~'tlUni ~IWI~mLU.:j • • 
" 1~ 2 "1!U(;) ~.:ju 

1. LYI'!lfl~~""'l~~n (Thermoplastic) 

L 'Vl'tlfll-JYl f'l1~ ~ n d:l'lJYlf'lI~ ~ n~.:j Ln ~'"I1 n nl~ Hi' 1"l'l1l-J ~'tl'lJ~f'l'tll-J f'l~f'l1tJ Lij ~ 

Yl f'l1 ~ ~ n L ~'tl'\jI1t1~'lJltl d:l 'lJ~'lJ.:j 1 'lJ(;l1l-J 1"l'l1l-J ~'tl.:j n 1 ~ t~ tJ ~ 'tl.:j hJ'tl1 F1' tJ tlB mtJ 1 LI"l iJl 'lJ 

" 
n ~~U'l'lJnl~~~ (;l ~.:j~1l-J1~t1,J")l-JI~f'l'tll-Jl ~~l~~f'lltJ I"l f.:j t~tJl~~ 1 f'lltJ Fl ru~l-J~ Ll"liJ LLf'l ~ • 

~~(;l~ltJ iJ~~'lJ n1~~CYL~mJ'tltJ ~'l'lJl~'1!,J11t1~~(;lJlru"V1(;]1.:j1 t~mij~Ylf'lI~~n~~I~CYLLf'l~l-n 

n'lJl'lJtI~~L'VlP11'VltJ l~LLri 

1. PE (Polyethylene) d:l'lJLij~Ylf'lI~~n~iJnl~1-n.:jI'lJl-Jln~~c;)1'lJtI~~L'VlP11'VltJ 
" ~1).J1~t1LLtJntl~~Ul'Vll~~.:ju 

.... ..-...,,, X. 1 • LDPE (Low-Density Polyethylene) l-Jfilru~l-JU(;ltJ~~tJ'lJ ~~LLf'l~'1I'lJlu 

, "" 
l~~ltJ UtJl-J,J1l-J11-n 'lJ~tlLL~'lJYJ~l-J L Yi'tl CJ ~ (;l LtI'lJLL~'lJYl f'l1~ ~ ntlYi'lJn'lJ:.Dl-J 1 'lJU'tl,J1 t1.:jYlf'lI~ ~ n 

~ ~. 

tI~~Ul'Vlt1.:jLU'lJ t1.:j~~~Yl~'lJ;h t1.:jl~'1ItJ~ LLf'l~l-nwn'lJ~~ L~'tlCJ~(;l'1l'tl.:jl-n'lJUI'lJL1-'tl'lJ 1l'lJ'l'lJ,xl-J "'II 'II.... 'I 

" , 
~ltJhHh ~lmI"lLUf'll-nvi1t)MJLI"l~'tlUC1'l (Coating or Laminating) LYi'tlU~~''tlI~I~ LtI'lJ~'lJ 

.... ..- .... 
• LLDPE (Linear-Low-Density- Polyethylene) l-Jfilru~l-JU(;lL~'lJtJ'lLLf'l~ 

'Vl'lJLLN~.:jl~l-Jln 2Jnl-n'lJltl'1l'tl.:jn1~CJ~l-J LDPE, HDPE L~'tlL~l-Jfilru~l-J~"1J'tl.:j~~(;lJlru"V1(;]1.:j1 

1'lJ~1'lJ1"l'l1l-J L~UtJ'l t~mllYlI~LL~'lJYJ~l-J~ ~'tl.:jn1~I"l'lIl-JmUtJ'lLtI'lJ~ LP1'ft L'lI'lJ t1.:jun'"lutJ t1.:jl~ 
" 'I"" 

• HDPE (High-Density- Polyethylene) iJl"l'lIl-J~'lJILL'l.i'lJ~.:jn~1 PE "1JU~ 
~ 

, " 
~'lJ1 'Vl'lJLLN ~.:j~.:j 'Vl'lJ(;]'tl~lnl"liJLLf'l~;'lJ.:jI'lJ'"I~-If'lJn~1 LDPE ,J1l-J11-n 'lJ~tI"1J'tl.:j LL~'lJ~~l-J~I~fu 

~ ~ 

2. PP (Polypropylene) iJl"lru~l-JU~t~tJ~'ll-Jlm'\~tJ.:j PE ~'tl 'Vl'lJI"l'lIl-J~'tl'lJ~.:j . ~ 

mutJ'l LL;j.:jLLni.:j 'Vl'lJLLN~.:j~.:jn~1 PE 'Vl'lJ(;]'tl~lnl"liJLLf'l~LLNn~ l'tlJILLf'l~'tl'tln~L'"I'lJ=Dl-J~I'lJl~~ 
~ 

" '" 
,Jlwwn LUI LLf'l~LtI'lJll'lJ'l'lJ 1 'YHh UtJ l-J,JIl-J1 Hl 'lJ~tI LL~'lJYJ~l-J L Yi'tl ~ ~ (;l t1.:jYl f'l1~ ~nl1.:j ~'tl'lJLLf'l~LU'lJ 

~ . 
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1'WnJ"ll'el~L~'W1u (Monofilament) L~'el~~(;1n1~~'elU~'l'W L=n'eln'Yi~n~~n LLVI m'W 1'WnJ"ll'el~~'l'W;j;l 
" " 

(I njection Molding) 1,.,,'l LtI~'elmLU(;1 L(;1'elrlll'l"ll'W~Lf'i1'el~ 1-iIL 'WU'l'W 1 'Wltl"ll'el~~'l'WLth L ~'el ~~ (;1 

"ll,)"'Y'l~'l~~n O~ ~~ 
.c.I ...-::at. I I .od I "" 

3. PVC (Polyvinyl Chloride) ~f'Jru~~U(;1'Yl'W(;1'eln11?\ c;n~ LL~~~'l1Lf'l~(;1'l~1 UnL,)'W 

f'l~'el1'W 'Yl'Wl'l'fll"ll,r'WLL~~LL'el~ nml'el~ 'Yl'Wl'l'eln'l1i", Cl 1~~", 1 ~~'elruVllln~~ LL~~LU'W'Tl'W')'W1vHh~~ 
cu 41 cu cu ., 

ih;~1'W1t1"ll'el~~~ (PVC resin) 1'W1t1"11'fl~LVI~,) (PVC Suspension) LL~~1'W1t1Lijl?\ (PVC .. .. .. 
Compound) tj;lu,J'l1t11-i1L'Wn'l11"'~~m~ (Extrusion) 

4. PS (Polystyrene) ilf'Jru~~~'Yl'W~'flm"'LL~~C;)'l~ ttli~1~ ilf'l,)'l~LL;~LLl'lLtl1'l~ 
., ., 

~'l~'l1Clil'el~n'Wn'l1~~"1I'fl~fh'JI1~~ LLl'ln'Wl'el,J'll~~~ ~'l~'l1mLtl~'el'flnl~ 3 'JIU", ;~il 

• GPPS (General Purpose Polystyrene) 1,Yhmi'el~Y'l~'l~~n (;1~U L'Ylti 

., , 
• HIPS (High Impact Polystyrene) H'Yh~'W~,)'Wf'l1'flULf'l-;'el~1~.yh ~'I!~ 

IRLij'W IRLf'l1'fl~fut'Yl1~flltrl)'V1U ';j~t'el LU'WIR'W .. " . 
• EPS (Expandable Polystyrene) 1'Lu'Wr)(;1Q~u1'Wn'l1~~(;1t~~ ~'lVlfu 

~~(;1ti'')u ti'')mf'l1'el~~~ LU'WIR'W 

5. ABS (Acrylonirile Butadiene Styrene) LiJ'WY'l~'l~~n':)fII')m1~1'Wn~~ 
., 

Thermoplastic 1-i1L'Wn'l1~~(;1~'W~')'W~t1n1nrU'Wr;]VI~'lU'JIU", L"JI'W n'W"ll'W LL~~Vlihi1", l~"''lU 
, , ... 

n~'el~LLU(;1L(;1'el11 

6 . PC (Polycarbonate) ,rn1'~~(;111'l'll'W~~il,"'tl1~~~f'lvhfll'rt L"JI'W "ll')"'~~~~(;1 

~')u':)jhth ml'el~ LL~~Il'l'll'W~U11' ~~Yhn'l1~~(;1~')um1~,:)fh'Yl'tlfi:).J~'elf~ri~ (Thermoforming) 

ilf'l')'l~LVlilm LLii~ UI?\Vlrl'W~~ 1~LLtl11tl f'l~~~u~1'W"JI,)~'elruVlllnn~'l~ ~'l~'l1Cl'Yl'Wf'l,)'l~~'el'Wl~ 
41 \J CIJ " ClJ 

7. PET ( Polyethylene Terephthalate ) i~Lf'l1'l~'lfr.nntl~mmL'el~L'Yl'el1~Lf'l-n'W 

t"'U(;1N (Direct esterification) 1~VI~'l~m"'L'YlL1~'Yl'l~n (terephthalic acid, TPA) LL~~L'elYl~'W 

ln~f'l'el~ (ethylene glycol, EG) VI-;'el'"l'lnn'l1Ln"'t1~mU'lLL~nLtl~U'WL'el~L'Yl'elf (ester 

interchange) 1~VI~'l~1"'L~Vi~L'YlL1~'Yl'lL~(;1 (dimethyterephthalate, DMT) LL~~L'flVi~'Wlnf'l'el~ 

~~Uu~1-iIL 'Wn'l1~~(;1'Yl'l~'fl(;1~'lVlm1~ L ~'el~'"l'l n lj;l L~Vi~ L'Yl L1~'Yl'l L~ (;1~'l).J'l1ClYh 1 ~u1~'Yl~tcl\'~'lU • • 

f'l')'l~ 1~ LL~~f'l,)'l~ LU'WL~'l~~ il f'l,)'l~ L Vlilu') LL ii~ LLN'Yl'W~'el n'lm1~LL 'Yl n lcl\'~ ~'l~'l1Cl1'~'l'Wlcl\'~ .. ., , 
1'W"JI')~~rul!lJJnn~'l~1~VI~'l~ -40 DC n~ 220 DC il,JTI~'I!nLu'll~iln~'W il'el~n'Wn'l1~~~h'W"ll'el~ 
,., ., 

ri'l'JIlcl\'~ ~~f'lru~~~LVlfhilLU'Wn'l11,)~L'el'l;r'el~"ll'el~LLn,)LL~~t~VI~L;r'l~')un'W LLl'lili'W(;1'el'W1'Wn'l1 • 
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I I • I " 

~~(;1tJ,:Jtrln L'l.UJ1:;~"l'\.~flJlJ~NLf1I1'tl~~2,JVi'WiiLL'tl~n'tlel'tl; Lf1Iffi~~1'tl1~ Lf1IiiJiruorl U1,rlJ~"J! LtllJ . , 

·2. L'VI'eliL)JL'1iVl~.,'J"'~1~~n (Thermosetting plastic) 

L'VI'tlfi:2,J L"l! (;1 ~~~~1~ tin LtllJ~~1~ ~ n~ LnC;)~1 n mni1tlnmu1 Lf1IiiJl1U 1~ f1I')12,J 

~'tllJLL~:;f1I'J12,J~lJ~:;ld1~LiiC;)Yl~1~~nnlJ~'JLi~tlnmm ~~~:;Ltl~UlJLf1IN~~~L2,JL~fJ~Yl~1~n~~ 
U 12,J1~~'tl2,J1 mJhll~ L ~'tl~~1 nii f1I'J1lJ'VIlJ'VI1lJt;\'tln1~Ltl~UlJLLtl~~"J!'tl~~ ru~1Jij LL~ :;'VIlJ'VI1lJt;\'tl 

tlnmm Lf1Iiil~~ Lii'tl~n~~'tl2,J~'J 1 'IX LtllJltli1~ LL~'J~:;f1I~ltl~lJ'tltJ1~ m'J~~~~12,J1Hlu11tl";11'~ ~ 
. ~ 

1~~~1u"Dtlc;) L"lllJ Lf1I1'tl~HflJlJL~:;'tl1~1~ ~~~f1I1~nUlJ(;] YllJ~'tl~L.yh L~lJ1ui~Lf1In:;,r L"lllJ LYl~ 
. ~ ~ 

L'tl~L'VI'tlf (Polyester) Vi1-if'VI'tlLtllJL~'tl~1 LtllJ~lJ ~'J'tltJ1~~~1~~n"Dtlc;)n l~LLri Phenolic, formal, 

Dehyde, Urea Formal Dehyde, Melamine LtllJ~lJ 

2.1.2 tJiVlVl.ntu..,mVl~LFlij 
~ 

~(;1~1~n~~2,JiJL(;1~Lf1IiiilJ~lJ (Upstream Petrochemical Industry) LtllJ'fJ(;1~1~n1~lJ 
. , ~ 

LYi'tlm~~~(;1~~(;1Jiru.,mL(;1~Lf1Iiiih~lJLLmVi1-ifLtllJ1'(;1n~lJ~1~flJm~~~(;1~~(;1Jiru"YllIL(;1Hf1IiiilJ • 
I" I " 

t;\'tlLi1'tl~t;\'tlltl 'tl(;1~1~n~~lJm~lJnii~~(;1Jiruorl~~n 7 ~'J (The Seven Sisters) ~~LtllJYilJ~1lJ 
• • d 

... 
~1~flJmJ'11 (;JJlJ1'tl(;1~1~m~lJiJL(;1J'Lf1Iii ~12,J1~mLu~1~ LtllJ 3 n~lJ (;112,J Lf1IN~~1~YllJ~1Wlf'tl~ , ,~ . ... 

LlJL~n~Vit;\1~nlJ ~'1n , 

1. n~~ C1 (C1 Hydrocarbon Group) • 
~~(;1Jiruorl~1~'1!"ll'tl~~1U C1 Hydrocarbon l~LLri L2,J'VI1lJ'tl~ (Methanol) 111'tl 

LlJl1~LL'tl~n'tlel'tl~ (Methyl Alcohol) ~~~~(;12,J1~1nn1"l!i~Lf1I~1:;,r (Synthesis Gas) ~'11-if 
. ... 

Methane LtllJ1' (;1 n ~lJ~~ n~ n t;\'tl~n~ LC;)U LlJ'VI1lJ'tl~~1lJ1~n 1-if LtllJ~1J'~'1 ~lJ1lJm J'~~ (;1~1 J' • 
~ 

yJ'tlflJ1~~lel~ (Formaldehyde) MTBE nJ'C;)U1~lJ (Acetic Acid) LlJli~LlJ'VI1f111L~(;1 (Methyl 

Methacrylate) 

2. L'elL~~lJ-i 
~ 

L'tlL~~lJ~ii1'n~~lJ~~~lJ ~'tl ~L'VIlJ LYl~LYllJ LL~:;ri1"DiJL(;1J'L~U2,Jm~'J (Liquid 

Petroleum Gas: LPG) mf1lN~~1~LtllJL~lJ1uhl~lJ~'JtlJ':;n'tllJ~'Jm'tll1~lJLL~:;LYlJ'Yi~lJ ~~LtllJ 
~ 

l' (;1 ~ ~lJYllJ J1lJ~1 ~ '1!1lJn1~~~ (;1 Lii C;)Yl~1~ ~ ntl~:;LJl'VI t;\1'11 LC;)U L~Yl1:;Yl ~1~ ~ ntlJ':;LJl'VI 

LYl~ L'tll1~lJ (PE) LL~:;LYl~LYlJ'Yi~lJ (PP) ~tlUlJU11tl~~ (;1LtllJn~Yl~1~~mL~:;LL~lJ~;2,JtlJ':;LJl'VI , 

~ ~ . 
Yl~1~~nnlJm:;LL'VIn (Bubble Sheet) n~~'tllJ-n'lLUlJ YllJJ''tl~LYf1 cJ1"J!'lC;) U1~2,J nlJ"J!lJ~n LtllJ~lJ , , 
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" 't):;t~L).J~mHj1'j;)t1t)u~-.li?l~ ~'t) 1"I't)~LI?l~L~YI ~~L~~r.fLL~~""11~L11~;~ n1'l1 . ~ 

, " 
t"1l~~ LL~:;1-~'t)fL).JYI ;-.l Lil~~1nh:;n't)u1 ~u1ir~t)U LL~:;n1'l1fi~~).J'lI1 ~ ~1~'t):;t~L).J~nru1't)Lil~ 

, " 
~1~lh:;n't)u1e.!tl?l~1"I1fu't)~VliitI"lN~~1-.lLil~rNLLVI'J~"1I't)-.l1"l1fu't)~~-.lLLc;i 6-8 't):;j;)'t)).Jlh:;n't)u~'JtI 

LU~;~ tYl~~~ ~1nl'l1~~ 't)'t)fi:fil'l1~~ LL~:; ijn"1l1'l1~~i 
" 

~~ j;)Jl rusv1~1t1't):; t~L).J ~ ni ir n 1-if Lil~1' j;)tJ t)u1 ~m~~~ j;)~~1~ ~ nth:;UlYl c;i1-.l1 

L"ll~ t~~L't)~LYI't)f (PET) t~~~lj;)1-~ (PS) t~~1"I1fu't)L~j;) (PC) LtI~l1i~ irnU1).J1~~j;)LtI~ 
" " ~~j;)Jlrusv1 L~~1t1i-.lLl"ln:;,r "1I'J1?l PET ~~~'J~~t1t1~[;] ~~~'J~I"I't)).J~Lj;)'t)f CD/DVD t1-.lij't) ~'J~1 • 

~ 4 !II 1.1 
~:;~1t1"11't)-.l~LL~:;VI).Jn m'J Lu~j;)~ 

2.1.3 i''Yi'n~tU"lI'el.:l'''il1~~n;1'liLA'a 

i 'lJ~ m~ru"1l't),m1~1-1"11 Lf.)~~~1~ ~n LtI~i 'lJ~ n'Mru~ LL~I?l-.l~1 'Yi~1~ ~mr~~1).J1~t1U1 

n~uhJLLtl~~J11'YiL~'t)m~1-if-.l1~1V1~1~ltlLLUU~~ (Recycle) ~'J~~'JL~"1I~'t)~1~i'lJ~n'Mru LtI~ 

~i~~"ll'Jtll "'~:;I?l'J n 1 ~n1nLtJ nYl~ 1~ ~n LLc;i~:;"l!'lI?l't)'t)n'"l1 nn~ tl?ltJnr~Yl~1~ ~nVl).J1tJ~-.l 
" Yl~1~~mh:;UlYlc;i1-.l 1 ~-.ltl 

1. L"'~L'elVi~'lJL'VIL'i-n'VI1Lilj;) (Polyethylene Terephthalate, PET, PETE) 
II I " 

Yl~1~~n PET 'ltJ).J~~j;)Lil~U~~'"lJlrusv1"11'JI?lU1~).J "1I'JI?lU1ir~Vi"l! ml?l't)1V11~ • 
, " 

~1V1~ULj;)1't)U LL~:;LI"I1't)-.l~1't)1'1 ~1).J1~t1U1).J11-1"11 Lf.)~ Lil~L~~1t1h'i~ L't)~ LYI't)f ~1V1~U~1L~'t)n~ 
" 

VI~1'J Yl~).J t1-.lVl~'J m:;Lth "1I'J1?l . " 

ltl~ 2.1 i'lJ~n'MruYl~1~~n1-1'l1Lf.)~ Polyethylene Terephthalate (PET, PETE) 

2. L"'~L'elVi~'lJ"lIilj;JFl'J1).J'VI'lJ1LL'Li'lJ~.:I (High Density polyethylene, HDPE) ... 
" Yl~1~~n HDPE 'ltJ).J~~j;)LtI~u~~'"lJlrusv1"l!'JI?l~).J U1 ~~1~ tmnfj;) U~~'"lJlrusv1 • • 

" " ~1V1~UU1m~11"1'J1).J~:;'t)11?l LL"l!).JYl~~:;~).J LLU'lL~n LL~:;t1'1V1~'J ~1).J1~t1U1).J11-1'l1 Lf.)~LtI~"1I'J1?l1~ '" . .. 
" ", 

U1tJ1simJ1 "1I'JI?lU1ir~LI"I1't)'1 vl't) ~'1Yl~1~~n l~LVltJ).J 

ltl~ 2.2 i'lJ~n'Mru'Yi~1~~n1-1"11Lf.)~ High Density polyethylene (HDPE) 
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3. t"il'Jij~FI~'!ll';1~ (Polyvinyl Chloride, PVC) 

" 'Vi~'1~~n PVC UmJ~'1lJ'1e.J~(;lLil'Wvitl~'1U~:;1.h ~'1tJtn~l~ LL~'WYJ~lJ~'1V1fU~tl 

" " tl'1V1'1~ l-h'Wl'W"'tl~tl'1U~'1 LL~'Wm:;Lijtl~tn~ LL~'W'Vi~'1~~nut~:; u~:;(;l Vlu'1r;h~ LL~:;VI,r~LVltJlJ 
" " "" , 

~'1lJ'1~(l~'1lJ'111'l1 L~~ Lil'Wvitl~'1U~:;U'1V11tln~~'1 m')tJiOlniOl~ LYltlfULiOltlf ~'1,r~'Vi~'1~ ~n 

(;l~UL'VlU LrlLU~ l~LVltJlJ 

~ 
PVC 

lU~ 2.3 i'1J~m~tru'Vi~'1~~n11'l1L~~ Polyvinyl Chloride (PVC) 

4. t"iL'!l;jihlllijUlFl'J'J.1'V1'U'LLU'U~, (Low Density polyethylene, LOPE) 

'Vi~'1~ ~ n LOPE UtJlJ~'1lJ'1!:J~ (;l Lil'WYJ~lJ~tltl'1V1'1HL~:;~tl"1ltl~ (l~ l~"1I'WlJiJ~ • 
" " (l~ LU'W~'1V1fUU~~iOltl'1V1'1~ ~'1lJ'1~(l~'1lJ'111 'lI L~~ LtI'W(l~ ~'1~'1V1ful~"1ItJ:; (l~VI\b n~"1ItJ:; m:;djtl~ 

'I q q 'I 'lI 

0-

uVi'W LYltlfULiOltlf LLvi~l~LYitJlJ 
" 

~ 
PE-lD 

lU~ 2.4 i'1J~m~tru'Vi~'1~~n11'l1L~~ Low Density polyethylene (LOPE) 

5. t"it"';Iliii'U (Polypropylene, PP) 

'Vi~'1~~n PP UtJlJ~'1lJ'1!:J~(;lLil'WJl'1'l1'W:;U~~iOltl'1V1'1~ L"lh.l n~tl~ 'lI'1lJ iOl'1'W n~ • 
" 

(;l:;nh m:;1Jtlnl~~'1LL"lhu'W "1I,)I?l'lltl~ Ldhtmnf(;l "1I,)I?l1J~~iOlm ~'1lJ'1~(l~'1lJ'111"l1L~~Lil'Wn~tl~ . 
, " " 

LLU(;lL(;ltl11 'W~(ltJ'Wr;l ~'W~')'WnltJ'Wr;l L"ll'l.l n'l.l"ll'l.lLL~:;m')tJ~'1V1fU~'1l!'l.l lYlVl1tJ l~m'1I?l~~'1~~n 

LLUN 

lU~ 2.5 i'1J~m~tru'Vi~'1~~n11"llL~~ Polypropylene (PP) 

6. t"i~lU1-;''U (Polystyrene, PS) 

'Vi~'1~~n PS UtJlJ~'1lJ'1!:J~(;lLil'l.lJ1'1"ll'l.l:;U~~iOl"1ltl~1-if L"ll'l.l L'VlUL~~~ ~'1~ Lil'l.l~'W • 
" " ~,)lJCi~U~~iOl.nrurvf~'1V1f1JU~~iOl"1ltl~LL"'~ L"ll'l.l VllJLL~'l.l VllJVltJtl~ Finn Lil'l.l~'l.l 'l.ltlniOl'1n,r'l.lU~~'1lJ'1 

'I q "'lI" 
" ll1 t YllJ 1~ tl '1 VI '1 ~ ~ '1lJ '1 ~(l~ '1lJ '111"l1 L~ ~ Lil'l.ll~ LL"1I ') 'l.lL~tl n ~'tl~';) ~t'tl 1~u~n11?l n~:; LU'1:; 

L'Vl'tlnlJiJL(;ltlf LL!:J~~';)(;l"ll1Yl 'U'l.l,)'l.lFl,)'1lJ~tl'l.l m{;ll~l"li LFl1tl~ijtlLFl1'tl~1.jfr;h~1 
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, , ., 
~~I~~n"llU~~U l~LLri ~~I~~nVihJ1-rl~~I~~n~-.1 6 n~l-Jil-.1~U ~1!lLtJU . 

, 
.oC::II. .... d"'oIIC:II 0 .Q .Q I 

~~j;Jflru'YlYlYl1'"11n~~1~j;Jn~~ltJ"llU~ L"llU 

1. 'fl:;f'l1L~lulj;J~; - u'JYlI1~ilU - ~1j;J1u (Acrylonitrile - Butadiene -

Styrene, ABS) LtJuLYl'flfll-J~~I~~n~1~'"I1nm~yj1u{jmtJ1m~Lii~L~~Ll-J'flf"1l'fl-.1Ll-JLULl-J'flf 3 

"llU~ fii'fl ~1j;J1u (Styrene) 'fl:;f'l1L~lulj;J~; (Acrylonitrile) LL~:;L~~u'JYlI1~~u (Polybutadiene) 

'fl:;f'l1L~ lulj;J~;iJ~~ (;]'fl~l-J~nl~YlUf'l'J1l-J~'flULL~:;~1~Lf'liJ u'JYlI1~~uiJ ~~ (;]'fl~l-J~f'l'J1l-J 
" YlUYl1U(;]'flLL~-.1m:;LLYln LL~:;~1j;J1uiJ~~Yh1,x~~1~~niJ~ucbLtJu,ruL-.11 ~~LL(;]-.1,y~~l~~ltJLL~:; • ., , ., 

-rl'JtJ~~~UYlU ~-.1,rucJ~~j;JL'flih'fl~~-.1~1l-J1~nufuLU~tJU ~(;l~'Ju"1I'fl-.1Ll-JLULl-J'flf~-.1~1l-J"llU~ . " 

L~'fl1m~~l-J~'flth-.1~~'fl-.1m~ L~tJ~'Ju1~rY,rn1-iiLu'f.Jj;J~I~m~l-J~ntJU~LL~:;Lf'l1'fl-.1H1'VHh 

2. High impact polystyrene, HIPS LtJuL~~~1j;J1U"llU~~~-.1~1~'"I1nn1~ 

L~l-J~1~L~l-JLL(;]-.1U1-.1tl£.h-.1 ~1tlm~~~l-JnU~'JntJ1-.1 L-rlU SBR L~l-J1:;~1~fuH-.11U~~tl-.1fULLN 

n~:;LLYln LL(;]'"l:;L~tJf'l'J1l-J1~ LL~:;flru~flij1Un1~Hf-.11U'"l:;~1~-.1 L~l-J1:;~1~fU-.11U~LUU ~Yl~~fi\,r 
q " " " 

8 o 
tU~ 2. 7 ~'lJ~m:tru~~1~~n11"llL~~"llU~~U1 

2.1.4 Li'U1.!IL'n~L'!l~L'VI'!li 

L~u1tJL~~Lfl~LYltlfiJ~tlYl1-.1n1~A'I~1 (;l1f'l~flU~1flLYlL~LYlLYl~flU {(;lLtJU,yj;J'J~U~~1~'lJ 

1Uflj;J~1~n~~l-J~-.1YlflLL~:;flj;J~1~m~l-J~iJ~'Juu~:;ntlU"1Ifl-.1L~u1tJ L~fl-.1'"11niJ~l-JU~YlUf'l'J1l-J~'flU • • ., 
LL~:;LL~-.1LL~~ YlU~I~Lf'liJ hiuu imL~'JhJ~fl-.11(;l ~1l-J1~mLU-.1tltlmtJu 3 "llU(;l ~-.1\l 

- L~u1tJm'J (Polyester Staple Fiber) 

- L~U~1tJ1tJm'J (Polyester Filament Yam) 

- L~'U~1tJ"llU(;l POY (Polyester Pre-oriented Yam) 
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(PTA) 

LL~:: Ethylene Glycol (EG) ~1'Vi1tlBnhl1nu~'.ld~ (Catalyst) ~~tl.!~1Jij 270-280 °c '"I'Wl~ 
0-

Polymer 1 00% t(;)tJ~1~1~Cl t-if~1'Wl~ 2 tl~::IJlYl ~~iJ 
0-

1. il1L-if1~m::U'.l'Wm~e.J~rmtl'WL~'WttJt""~L'fl~LYl'flfl'Wi'WVI'fl'WL~m .. 
2. e.J~VlLtI'Wdj(;)""~1~~n PET (Polyester Chips, PET Chips, PET resin) 

L~'flLfiuHI11tJt 'Wm~e.J~VlL~'WttJ L .... ~ L'fl~ L Yl'eJfvi'flltl 
0-

'W'fln'"l1niJn1~e.J~ VI L~'WttJt .... ~ L'fl~ LYl'flf5~~1~1~Cl e.J~ VI'"I1n Lil (;) .... ~1~ ~n PET 

Vl1~Vl'fl~ VI~1 (;) t"'tJn1~il1~1~~'fl~ LL~::L ih~ n 1::U'.l'Wn1~e.J~ VI vi'flltl n~::U'.l'Wn1 ~e.J~ VI L~'WttJ .. 

Terephthalic,ACid (PIA) , 

+ Ethylene 'Glycol (EG) , ' 

LIIl114i1tm I11tJU1ii,jtyty1n11'1 

(0,5 TORR) (270·280 Oc) 
POlyes~~ cbips ' 

n17Pi~ii", ( Drawing) 

";:H'~LnI!lLilUi\tlu 

-:,' " kCn~p'Q~ fi ' 
, :lUTl17CJfllllttllltiiu 

POlyester 

t1"'tltlnlJ1LiluLt\'U141tlLiluu~ 

~tJr.huJ1Liiu 

.-______ ~L-______ -. 

280 oc 

toi'tJ1n1f'1Lth 

. .. ';f> 

,"' ·i:ul'ltlu;;1l.~ 

~,. .·,~ (.*exiJrtnng ) 
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~ cI t.o ... 
'1I'tl1'l "1l'tlL~tI . 

1. ,J"l h.n.jfur:;LtI"JI'W1~,"~nn,"~ntl 1. ~'l~l~LL~'l~'tl'W 
o .., t.o 

2. 'Vl'WI;)'tlmr'lln~"l~ 2 . tJ'tltl~~"ltlmn 

3. ~"l~"lr~ufuur~~~~l~,"~"ln,"~"ltl • 
It.o~ 3. r:;U"ltlmmf'l 1'l'W'tltl 

'" 2.2 'i::UtJ9IU'YIU • 

1 'W'Vl"l~firii'"l ~'W'Vl'W ~'tl roh 1 "lIr.l"ltl~'l'W~r.htllu L~'tll «l~ tJ~ l;)'tlU LL 'Vl'W,"1'tlntll~ ~'W'Vl'W~~ LlI'W • • • 

~'l'Wur:;n'tlul:h ~ ry 1 'Wmrr;l 1'l~'W 1'"l'Vl"l~~rii'"l [;h~1 

~'W'Vl'WmrtJ~ I;) LlI'WtJ~r'l~"1l'tl~'tl~ rolUr:;n'tlU 3 ~'l'W fii'tl t) I;)~ ~u'Vl"l~l;)r~ LLN~"l'W'Vl"l~I;)N • • 
" LL~:;L~~tI mrtJ~ I;) ~"l,"futJ~r'l~"1l'tl~t)I;)~ ~U'Vl"l~I;)N LL~:;LLN~"l'W'Vl"l~I;)N ~tln~"l ~'W'Vl'Wi'W~'W • • • 

(Prime Cost) LL~:;tJ~r'l~"1l'tl~LLN~"l'W'Vl"l~I;)N LL~:;L~~tln"lrtJ~1;) L1-tln~"l ~'WlJ'WLLur~fl"l'Yl 

(Conversion Cost) 

1. 191U~tJ'YI1.:191'd.:l (Direct Material) • 
t)1;)~~U'Vl"l~I;)N ~'tl t)1;)~~u~LtI'W~'l'W~"l~rul'WmrtJ~I;)Ll'ltlI;)N"1l'tl~LN~"l'W L"lI'W 

• • w 

o " 1 'Wn"lrvl"l LyJ'tlHh'"l'tlft~ t) I;) ~ ~uvhll'W~'l'W~"l ~ rul 'Wn"lrtJ~ I;) ~'tl 1~ ,"1'tll 'Wn"lrtJ~ I;)L~'tlcJ"l 
• w 

~"lL~'"llU cJ"ln'tl~"lLlI'Wt)I;)'l~u'Vl"l~I;)N~l-if1'WmrtJ~1;) ~'l'W'Yl'ln~"ltl nr:;"l~ LL~:;~'W1 n'tl~"lLlI'W 
" 0 

t)~ "'~'WLU~'tl~~~'tltJl 'W~'l'W"1l'tl~ L~~tI mrtJ~ I;) . " . 
2. LL'd.:l.:l1U'YI1.:11;)'d.:l (Direct Labor) 

LLN~"l'W'Vl"l~ I;)N fii'tl LLN~"l'W~l-if1 'WmnU~tI'W~fl"l'Ylt) 1;)~~U~"l~ I;)N 1 ~ LlI'W~'WA'''l • 
~"l L~'"lru,"1'tl ~~~"l L~'"l ru 1~ LLr1 roh~ "l~,"1'tl L~'WL~'tl'W~r.l"ltll ~ LLr1 1'1'W~"l'Wf1I~ LL~:;l.jf Ll'1i'tl~4' nr 
"" . 

~"l~"l r~ ~"l'W'l ruLlI'Wtlf'W'Vl'W"1l'tl~ LLt'l~:;tJ ~ I;)n ru"Yl1~l'ltlI;)N LLt'llh LlI'Wroh LLN'1I'tl~~'l'Wr'l~fl"ltll 'W • 

LN~"l'Wn'tl~"l LlI'Wroh LLN'Vl"l~~'tl~ L"lI'W L~'WL~'tl'W,"1'tl roh~"l~'Yl,rn~"l'WL~"l Ln ~~ L~'WL~'tl'W'Yl,rn~"l'W 

fm=nf1l'l"l~u~'tll'lntll 'W h~~"l'W LlI'Wtlf'W 
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,.. I" I 

'Wtl n~1 n tUh L," f'I'W,n 'WVl'l'l1'W ~')'1 L ') ~ 1~'WL i1tl'l~ 1 nvl 1'1 1'W hi L~ ~~~ 'W L'W L ') ~1V1 
~ ~ 

ih ,"'W 111 rh LLN~,)'1 L,)~1Utltl d:J'Wrh LLN'I1'W'Vl1'1~tl~L Yl 11 ::n'l~vl1'11'W~,)'1 L,)~1UhiYh L '" tJ~tJ~ (;I 
I " I " 

L Y4~ L 'W'Vl1'1 (;IN n'W;h~ If 1 vl1'11'W~,)'1 L ')~ 1 Ln 11I;'WL Yl ~1::ii ~r)'l'~1'1L ,"iim ~tJ~ (;I L Y4~;'I.I rh LLN'I1'1.1 
OJ 

" ~ I I 

~')'1 L,)~1Utltl d:J'WLLN'I1'W'Vl1'1 (;I~'1'11tl'l tJ~ (;I.rlruevlU'W1 L i1tl'l~ 1 n d:J'I.Irli LLN'I1'1.1V1 ntlL," Ln (;ltJ~ tJ~ (;I 

3. fi,t,rr,htlt'Wn'~tJij;l (Manufacturing Overhead) 

rliL-nr.htJL'Wn'l~tJ~ (;I fiitl ~'I.I'Vl'l.l~ L~mntJn'l~tJ~ (;I~'I.I~h~hiL'll ~'I.I'Vl'l.lt)(;ICl ~tJ • • • 

• t)(;ICl~tJ'Vl1'1~tl~ (Indirect Material) fiitl t)~(;l~~tl'lL-n1'1.1n'l~tJ~(;I~'I.IA'I • • 

~1 L~~~tJ LL(;\hi ~1~1~Cl~ 1 LL 'Wn d:J'I.It) (;I Cl ~tJ'Vl 1'1 (;IN 1~ L titl'l~1 n hi1~ Lil'l.l~,)'1.1,"~'1'11tl 'l tJ~ (;I.rl ruevl 
OJ • 

• rl1LLN'I1'1.1'Vl1'1~tl~ (Indirect Labor) fiitl rl1LLN'I1'1.1~r.l1tJL,"ntJf'I'I.I'ITW~vl1 
wl~h~ tJ~(;I~'I.IA'1LL(;\hi1~vl1,"i.h~L 'Wn'l~tJ~ (;I~'I.I~h Ll1ItJ (;IN LL~::hJ~1~1~Cl ~1'1.1,) rud:J'I.I~'I.I'Vl'l.l(;\tl • 

~ 

L~'1'11'W rl1U1 rl1LYHh LN'I 1 '1.1 Jl'lh'VlfYltffi'l.l rl1 L'll1 LN'I1'1.1 d:J'I.I~'I.I 
o ~ 4 ~ 

2.2.2 n'~~' LL un j;lU'VIU j;l'2J'VUl j;ln~~2J j;lU'VIU • • 
... ..,j 

1. j;lU'VIUf'l-3'V1 (Fixed Cost: FC) • 

I " , t 

LL~~::hJvl1n'l~tJ~(;IL~tJn~::Ln(;l~'W'Vl'l.lf'l'lVl ~'W'Vl'WtJ~::LJl'V1U L'll'l.l rl1L~tl~'1I't)'1Lf'l1tl'l~m Lil'l.l~'I.I • • 
... cv A I 

2. j;lU'VIUtJUUu~ (Variable Cost: VC) • 
~'I.I'Vl'l.l~'I.ILLtJ~ fii't) ~'I.I'Vl'l.l~ii n'lntJ~tJ'I.ILLtJ~'11tJ(;l'l~~1'1.1,)'I.I~'I.IA'1~ tJ~ (;I lf1tJ~ (;I • • 

~ ~ 

~1 n~::L~tJ ~'W'Vl'W"Jl\l(;lU~1n LL~::lfi hi tJ~ (;Inhh~m~tJ ~'W'Vl'l.ltJ~::Lll'VlU L'll'l.l rl1r.\'1'1 LLN'I 1 '1.1 • • 
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.... .. 
2.3 n''i'nFl'i'~'VIn''i~~'VI1J • 

n11';jLl"ln:::,rn11~N'VlULrJun1:::u'Jun111un11~"'l1nlJ1~~~ul"'l~"'l:::L~'fln~~'VlU1U • • 
LI"INn11~1LUU~1U1:::U:::U1'J ~~"'l:::~'fl~H'~U~~'VlULrJU91u'Ju~1nLL~:::f.J~~'ilULL'VlU~"'l:::1~fulu • 

" " , 
'flU11"1~t!uhjLL'\.iU'flU L'liU n11:n'flLI"I1'fl~4'mh.nJ n11~~1~h~~1Ul'V1~ LL~:::n11';j4'mL~:::~[;J.JU1 

f.J~~Jiru"Vl1'V1~ LrJU~U n11';jLI"I11:::'VILI"INn11~~'VlU~-ln'fl1~11ill"l'J1~~1,yru[;j'flfi1n"'lLrJU'ilth~ . ~ . 
" , , 

~~~ul"'l'll'il~ehuu1'V1111~ ~~t!U~~91LrJU~'fl~'il1I'1UL'VlI"IUI"ILL~:::LI"I1'fl~ij'il'Vl'Nn11~U~11-ifL~'fl 

'li'JulUn11~~~Ul"'ltJru'VI1n11H'L~U'VlU"1J'fl~fi1n"'l1~Ln~lh:::LU"lltJ~~~~LL~:::ill"l'J1~L~U~U'ilU~~~ 
., "" v q " 

" , " 
lUn11~"'l11ru1L~'fln~~'VluluLI"INn111~t!u 'fl1"'lH'L'VlI"IUI"IL.w'fl~~~Ul"'l~~'VlU~~[;j'flhJu • • 

2.3.1 ~!I~L'l~'fl1J'VI1J (Payback Period) • 

2.1 

= ... (2.1) 

~1~11t1 rl1U'Jru L~U n11U'J n'VlUn1:::LL~ L~U~ ~fU~'Vlfil ULL[;j~:::ilhJ ~'flU1 LL[;j~:::il 

~~1~11t1U'Jn'VlUn1:::LL~ ~U~ ~fU~'VlfiluLL[;j~:::il LL~'J 1~ LnU91U'JUL~U"1J'fl~ n1:::LL~ L~U~ ~r.l1U~'Vlfi • • 

, " , 
"1J'fl~ m:::LL~ L~U~ ~fU~'Vlfi~ :::~~~1 n n11 L~U~ ~r.l1U~~'VlUL1~ LLm 1 Uilt!ULrJU'li'J~ L'J~1Vi1~ • • 

I I" I 

~1~11t1 ~~ L'J ~11~ L~~il L U'fl-l"'l1 n n1:::LL~ L~U~ ~fu~'VlfiVi L -n1~11 uilt!uil91u'Ju~1nn11Vi • 

" , 
~~t!ul uil~~ mh'J~~ ~'fl~ rl1U'J ru'VI1 LP1'rt~'JUL'J~1Vi L 'VI~'fl L~U"'l:::~'fl~ rl1U'J ru'VI1 

I " .... I I 

m:::LL~L~u~~fu~'Ju'll1~Vi~'fl~n11'V111~'Jun1:::LL~L~u~~fuvi~~uViL-n1~11uilVi1~~1~11t1t!U 

L'J~11~L~~il ~1'V1fum:::LL~L~U~~fu~'JU"1J1~~~'fl~n11LrJU91U'JUL~U~L~'ilU1~11'J~riun1:::LL~ 

L~u~~fu~'Vlfi~:::~~lu'li'J~L'J~1~t!u1~L~~ilLL~'J"'l:::il91u'JuL'Vi1riun1:::LL~L~U~~r.l1U~~'VlU~'il~ • • , 
~~~~n11Vi 2.2 LL~::: 2.3 

, " 
91U'JuilVi~1~11t1 rl1U'J ru'VlU~~ I"h m:::LL~ ~U~ Vlfu 1~vi~91U'JU .. 
+ . . . (2.2) 
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=----------~~--------,-----------------
... (2.3) 

n~::LL~ L~'W~ ",fU'n~~ 'W"1J'e:l~tJVi'W~1~1~tll!' UL ,)~11~L~~tJ 

2.3.2 ~'afhif"'l"'l,ru"''VIfi (Net Present Value) " .. 
U""l""lu'W'1!'e:l~n~::LL~L~'W~"'~""l::1~ful'W'e:l'W1F1[;1nUL~'W~~'VI'W~'VIfi'1!'e:l~LFlNm~ ru ~[;1~11lf'W'VI'W'1!'e:l~ 

" " " " 
~ I I ... 

L~'W'VI'W~1'e:l~[;1n~~[;1'e:lULL'VI'Wi'W~1 ~~~~m~Vi 2.4 ~~mnru"Vl1'Wm~~""l1~ru1~",~'Wl""lL",u';jfin • , ~ 

Fi'e:lFl,)~L~'e:ln~~'VI'Wl 'W LFI N n1~ViiJ~ ~ fi1U""l""lU'W~'VIfi~1 nn~ 1 M'WtJ L~ n::LFlN m~~~'VI'Wl!'Wl ~ 
CI 1J"" \i " 

~~ [;1'e:lU LL 'VI'W~ ~~ n ~ 11lf'W'VI'W"1J'e:l~ L~'W'VI'W ~ 1'e:l~~'VI'W 1 'W Lji)N n1 ~~iJ~ ~ fi1U""l 'il U'W~ 'VIfi L v11 nu M'WtJ 
1J " "" 1J"" 1J 

~ , 
L~~1::LFI~~m~~~'VI'Wl!'Wl~~~[;1'e:luLL'VI'WVi~~n~1 (1~~~n1h'il1nm~~~'VI'W) ~1'e:lLv11nu~'W'VI'W'1!'e:l~ 

" 1J " .. 

L~'W'VI'W~'e:l~ LL(;jhl FI,)~~~'VI'Wl 'WLFIN n1~~iJ~~ fi1U'il'ilU'W~'VIfiu'e:lu n~1 M'WtJL ~n::""l::v'h 1 ~ 
" " 1J.. 'ill 1J , , ~ 

~~[;1'e:luLL'VI'WVil~fu~1n~1'V1'W"1J'e:l~L~'W'VI'W~1'e:lLFlNm~l!'W'il::1~~~"1J1"''VI'W'il1nm~~~'VI'W 
"" "'II 

= 

... (2.4) 

2.3.3 -at;lrUJ'at;l'iltJu'VIu"'I,nn''i'a-3'V1U (Internal Rate of Return) • 

~~ [;1'e:lU LL 'VI'W'il1 n n1~~~'VI'W~v'i11 ~n~::LL~ L~'W~ "'~~ Fl1 "'~1'il::l~ful 'W'e:l'W1 FI [;1iJ fi1 L v11 nu~~ fi1 . ., 
~ 

U""l'ilU'W"1J'e:l~ L~'W~~'VI'W~ 'VIfi L"'U~~ n Ln ruen1 'Wm~Yi'il1~ru1 ~ "'~'W 1 'W L"'U HMfin~'e:l FI,)~L~'e:ln~~'VI'W 
" 'II ., 'I 

~Jl1~"1Jtl~Ilf'W'VJ'WLL~::~U~~.-1~ ~ ~~ [;1 L~~ '1!tl~ [;11~ L~'fl'Wl "1J ~'W'VJ'WL'tl~U(Average Cost: AC) 

Lv11nu~1ufUL'tl~u(Average Revenue: AR) ~~'il::LtI'W~1F11fJ~fi~~~(Fair Price) iJn1hun~LL(;j 

1 'W'VI1~'VI~ttDhJ~ "'~1~1 Fl1fJ ~fin~ LtI'W~1 Fl1~ rl'fll ~ Lii ",m ~~ "'~~~'VIf~U1 mm~~~ [;1'e:lth~ij 
, ~ 

u~::~'VIfiJl1~~1nVi~", L~n::~1F11fJ~fi~~~n'Wultl~U'WL~'W~'W'VJ'W~u')u~"'';hu (Marginal Cost: 

MC) ~~,r'WnFl1~rl'e:ll~Ln"'m~~"'~~~'VIf~u1m~m~1::~~~~LtI'W~1F11'e:l"'~FI~ (Ideal Price • 
~1tl MC Pricing) ~'fl P=MC=MR L",ul-if LL 'W,) f.) '" 1 'Wdtl~ ~~ ~,)~'1!tl~~,)'WLn'W~u1LJl FI ., 

~ 

(Consumer's Surplus) LL~::~,)'WLn'W~~~[;1 (Producer's Surplus) LtI'W~"lInl'Wmrnt)"'~~FI,)1~ij 

u~::~'V1 fiJl1~ 1 'Wn1~~1 L il'Wfl'il n ~~~'VI1~ LM~ttfifl'il~ 1'e:l FI') 1 ~~~~'e:ll 'il ~,)'W~,)~'1!tl~i~ FI~ (Total 
~ 



18 

I II " I 

n f'l1~UfhVi ~u1tn f'luur.huIil1_l ru ~:;~un f'l1UIilIilUU 1 U[;]~1 {;lUU1 :.D_l~1)J1Hl ~1u'lru1~1il1 n 
~ . 

~ , ~ 

oWuViHi\~ U'el1.l~_l r1LLr;l'elU L \_1U'el L~U~:; ~un f'l11 U[;] ~1 {;l ~'lULnU~ e.J~ [;]UU \_1)J1U ~_l ~'lUr;l1_l . ~ ~ 

I I I " I 

~:;\_1~1_l~1 f'l1 ~u~1Vi"1l 1u1~1il1_l nU~1 f'l1Vi f'I'l ~Iil :;"111 u1~ :.D_l rl1U'l ru1~1il1noWuVi1~ L~U11 f'l1 

('el1.l~_l ri) LLr;l'elU L\_1U'el L~U~U'VlUn1~e.J~ [;] . ~ . 
I I 

11tn~Vl1U1CJ 

c 

G 
PI 1-------1'-...... 

A 

B 

D 

L.....---....!...-------!....----------1.I11nw 
o 

~1.1~ 2.9 n1~n1\_1U{;l~1f'11L'Vhnu~u'Vluwtl'lU~{;lVl1U (Mankiw, 2004) 
~ . . 

1il1m1.l~ 2.9 ~1)J1~t1'elfiu1UL{;lUn1\_1U{;l1,x CD LUUL~U'el1.l~_lr1 (Demand) 1Un1~ 
~ . 

~ , , 
(Marginal Cost: MC) n1~(;]_l~1 mVl L~U~U'VJUWI.(')U~ {;lVl1U (;]{;lnUL~U'fJ1.I~_l r1Vl, (;l E vl11,x~1f'11 

~ , , 
~ufhL'Vhnu Po LL~:;m)J1ruf'l'l1)J~'el_ln1~~U~1L'Vhnu 0

0 
YlUVl CEA LL~{;l_l~_l1.l~:;LU"l!lIVl~_lf'l)J 

'" I , II I 

1rJi'~1J'~;_l\_1)J{;l:.D_l)J11il1n~'lULnU~u1tnf'l (Consumer's Surplus) :.D_l~'elYlUVl CEPo LL~:;~'lULnU 
, " , 

~e.J~[;] (Producer's Surplus) :.D_lrifii'eloWUVl PoEA 1U'Vl1_l[;]~_l;r1)Jtl1~1f'111aJ1rJi''Jnn1\_1U{;l1,xL'Vi1n1J 
, >-

~U'VlU\_111'lU~{;lVl1U L-nU ~1f'11 L~)J~_l~ULUU P1 ~_l e.J~ 1 ,xm)J1ruf'l'l1)J~'el_ln1~~U~1~{;l~_lLUU .. ~ 

~, , 
0 1 Iil:;Ln{;ln1~~cyL~U~t)~~n1~"1I'el-l~-lf'l)J (Deadweight Welfare Loss) L'Vi1nuYluVi GEF :.D_lLn{;l 

'" I " I I II 

1il1 nn1~~ {;l~_l1 U~'lULnU"1I'el_l ~u1tn f'l1il1 nYluVi CEP 0 ~ {;l~_l LUUYlUVl CGP 1 LL~ :;n1~L~)J~u1 U 
II I , " '" I II I 

~'lULnU"ll'el_l~e.J~[;]1il1nYluVl P oEA L~)J~ULUUYlUVl P 1GFA :.D_ln1~~{;l~_l"ll'el_lYlUVl HEF ~{;l~_llJ'elU 
I II " I 

n~1n1~L~)J~U"ll'el_lYlUVl P 1GHP 0 \_11n'fJ1.I~_l r1"11'el_l (;]'l~Ufhtl1'el~1U[;]~1 (;l~n"1l1{;lLL~:;ij f'I'l1)J 

~1LUULL(in1~c;chNm[;]lil:;iif'l'l1)Jiu)J1nLL~:;f'I'l1)J~{;l\_1UUr;l'el11f'11~1)J1n • 
o d t 11 I '" "'1.1 ~ 1.1 J' '" .J 

n1 m 1\_1U{;l~1 f'l1'Vl ~_l n'l1 [;]U'VlU\_1U'lU ~ {;l'Vl1U~_l e.J ~ 1 \_1 e.J1J~ LI1 f'I [;]'el_l"l!'tl~uf'l11 un f'l1'Vl 
'" q q ~ x ~ ~ 

~_l"llUIilUvl11 ,xf'l'l1)J ~'tl_ln1~u1tn f'I~ufhuu~ {;l~_l L{;lu1aJ~1 LUU LL~:; 1 U~1U~ e.J~ [;]iUn~1_lvl11,x 
~ ~ 
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~~I:J~ 1~~1J1tn FlL;)11 ~ FI~1 '" LFI~!l,.d1~'WA'1ij~1 Fl1~1 n~1 FI':l1l-J LtI'W~1~ ~11 ~FI,)1l-J~!l~ m~L~l-J .. 
~~;'WLL~:;hh.h:;\uj"'1'Wm~1J1tnFl~~Ln"'m1l-J~'YL~tJl'Wm~1.jf'Vlf'ntJ1n~ ~~t!'Wm~ri1'\!I'W(;\~1F11 

, " , 
1 ~ Ll'h n1J ~'W'Vl'Ww\.bm~ ",Vf1tJ LtI'W~1 Fl1Vl f.m ~!l~ LL~:;L'\!Il-J1 :;~l-J ~ n";~u~ LtI'Wm ~ri1'\!1'W"'n Fl1Vl .. '" 

" ~1l-J1~t1!l~1J1tJ~':ltJ~jhl1~Flru(;lfil1~(;lfl~~~\1 

W= SB-SC 

W= TR + s- TC 

SB fi1!l lh:;ttJ"ll'lJ"1I!l~i~Fll-J 

SC fi1!l ~'W'Vl'W"1I!l~i~Fll-J • 
... ov 

TR FI!l ~1tJ~1J~':ll-J 

S fi1!l ~':l'WLn'W~1J1tnFl 
OJ 

dW / dQ = d(TR + S - TC) / dQ 

dW / dQ = d(TR + S) / dQ - d(TC) / dQ = 0 

" , " 
1~ P (Q1) fi1!l Demand curve LL~:; TR+S fi1!l Yl'WVlH1L~'WTJ1J~~1"l ~~11'W 

fQ 
TR + S = p(Q,) dQ1 o 

-Q 
d(TR + S) / dQ = J P(Q1) dQ1 () 

d (TR + S) / dQ = P(Q) 

d (TC) / dQ = MC 

LL'Vl'W~1~l-Jm~~ (2.6) LL~:; (2.7) ~~l'W~l-Jm~~ (2.5) ~:;'1~ 

P (Q) - MC = 0 

P (Q) = MC 

... (2.5) 

. .. (2 .6) 

... (2.7) 
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Me 

E 

Average cost -----=-r-1~ 

c ~ D Demand 

MR 
L--_____ -'-_____________ l1~1Jltll 

o 

nJ~ 2.1 0 ihh~~~~"ll'tl~nlijn'w (Mankiw, 2004) ... ... . 
1ij1nlU~ 2.1 0 LL~(1l~~n~ru~"ll'tl~L~'W~U~~rl L~'W~1tJ~tJ'lnl'JtJ~(1lVl1tJ (MR) LL~~L~'W 

~'W'Vl'W"ll'tl~~r.J~(;\ L~'tlU1~.J1Hf:sL~~1~mi~tfh.J1rur.J~(;\~v'ht~~r.J~(;\1~ihh~~~~ M.J~~~1'Yhn1~ 
iii ~ 'U " q 

r.J~(;\~m~1ru Q 1 ~'W'VJ'WVloJ'JtJ~(1lVl1tJlij~~'tltJn~1~1tJ~1JVI\bm~~V11tJ chnlijn1n~~n1~r.J~(;\~n 

VI~~VloJ'JtJ Iij~ij r.J~ t ~~1tJ~1J L~~;'W~1 n n~1~1tJr.l1mL~~n1 hL ~~;'W ~~t!'W~~l11 n1~r.J~ (;\ L ~~;'W 
, ~ 

1'Wl11'W'tl~ L~mn'W ti1l11n1~r.J~(;\Yim~1ru Q2 1 'Wmru~~'W'VJ'WVloJ'JtJ~ ~V11tJlij~~1nn~1~1tJ~1J 

VloJ'JtJ~~V11tJ ti1nlijn1~L~~n1~r.J~(;\~nVl~~VloJ'JtJ ~'W'Vl'W~u~~VltT~1~Iij~Ln'Wn~1~1tJ1~~~ruL~tJ 
" iii III .. 

~ , , 
~~'I1'WIij~~~n1~r.J~(;\~~ 1'WVl1tJYi~~~r.J~(;\Iij~u~1Jm~1run1~r.J~(;\t~'tl~ ru ~~~1J Q MAX YintJ~1J 

VloJ'JtJ~~V11mvhn1J~'W'Vl'WVloJ'JtJ~~V11tJ (MR=MC) f.i'tllij~ A 1ij~l111~eJr.J~(;\ijn1h~~~~ 
<II " iii "" 'U iii 

~ , , 
n1~~n~1n1~~~~1m(;\1~VI~n~'W'Vl'W~'J'WL~~L~~tJ (AIC) HVI~nn1~'Vl1~LM~fiPl1~(;\f . ~ 

I I I " 

"ll'tl~rl1L~tJ t'tln1~"ll'tl~n1~ t .jf'Vl~YimmVloJ'JtJ~ ~V11tJ ~~ ~'W'Vl'W~'J'WL ~~ L~~tJ~lij~ij rl1 Lvh n1J~'W'Yl'W •• • 
VloJ'JtJ~~V11tJt'W~~tJ~tJ1'J (Long-run Marginal Cost) LL~~'tl1~tJVI~nn1~Fi~lJ~rl1tJlij'U'W 

L~'tl~1ij1 n ~'W'Vl'W~'J'WL ~~~ Ln (1l~'Wij~~tJ~ L'J~1V1~1tJtJ ~~ ~'tl~ijn1~U~1J rl1"ll'tl~ L'J~1 t ~ LtI'W~~rl1 . ... 

Discount Incrementa Cost 
AIC = 

Discount Incrementa Pr oduction 

n1~1-n:sfin1~~'W'Vl'W~'J'WL ~~ L~~tJ 1ij~l111 ~n ~1 hiij ~'J1~ ~'Wr.J'J'W • 

... (2.8) 
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~ , 
'Vi'l ~'1'L.!m~'Cl'l'Vl'L.! m~~'1 L U'L.!n '1 ~ LL'Cl ~ I"hih Nfm!'1~ '1'L.!'l'L.!Lvh 1~ L Y;tl~'L.!tl'l (;ItlU riu fil'l'1lJ ~tl'l m r • • 

, I ~ '" '" I I I 

Vi L~lJ~'L.!U -;rfim~u~'1£l'l1-ifVl~ nn'1 ~';j Lm'1~t.f ~'L.!'V1'L.!Vltl'lU~ ~vhuVil-if ~'L.!'Vl'L.!~'l'L.!LYilJ L'U~mLfl~hj •• • 
" ~ 

U'1 L'tl'1 ~'L.!'Vl'L.!fOllJVihj~'1lJ'1~rI LU~u'L.!mJ'Cl'll~lJ'1~fOl'1nu'1 'L.!'tlnfOl'1 nU£l'l Lfl'L.!~'L.!'Vl'L.!1 'L.!~~U~U'1'l~'1 • • 
~ ~ 

"li'lU 1 'L.!m~~ (;l~ 'L.!1 fOl n '1 ~'l'1'1 LL~'L.!"lltl'l n '1 ~~~ (;I LLfl ~"lltl'l ~u1tn fil ~'l u'Vi'luii~ (;I~ 1 'L.!m ~~'1'L.!'l tl.!LL~ (;l'l " .. 

~T MC , ~QI) ~T ~TC, 
£..J ( )= £..J ( ) 

1=0 (1 + r)1 1=0 (1 + r)1 ... (2.9) 

fOl'1n~lJm~~ 2 .9 fOl~L~'L.!~'1 ~'Cl~'llJ"ll'tl'l~'Cll"hi1fOl,U'L.!"ll'tl'l~'L.!'VJ'L.!Vltl'lU~~Vl'1tJ (MC,) '!Jtl.! 

rlUmlJ'1 tl.!"ll'1U~ L~lJ~'L.!1 'L.!LL(;]fl~iJ ~'1fOl~LVh riu ~'Cl~'llJlJ'Cll"hi1fOlfOlU'L.!"lltl'l~'L.!'Vl'L.!~'l'L.!L ~lJl 'L.!"J!'l'l~ " . . 
~ ~ , 

'¥1'1m~P1 nM'l 'Vi'luch l-if'VI~ n mn'U~ul ~ ~'L.!'Vl'L.!'VItl'lU~ (;lVl'1U LL(;]'Cl~iJ L vh ri'L.!fOl~~'1lJ'1~rl4'(;l L'VltllJl 'L.! 
• q 

MC 2:T ((~ Q t ) ) = 2:T (~ TC I ) 

I 1=0 (1 + r) I 1=0 (1 + r) I ... (2.10) 

r;)'1,r'L.!fOl'1n~lJm~~ 2.1 0 ~'1lJ'1~rI'VI'1f'1'1~'L.!'Vl'L.!~'l'L.!L~lJL'U~ul~r;)'1~lJm~~ 2.11 • 

~T ~TC, 
( ) 

MC = AIC = 
1=0 (1 + r)1 

~T (~QI) . .. (2.11) 
( I ) 

1=0 (1 + r) 
, 

fOl'1n~lJm~Vi 2.11 l1'1LLUn~'L.!'Vl'L.!'tl'tlnLfl'L.! 2 ~'l'L.! ~'tl f'1'11-ifr.l'1u~'1'L.!mr'Cl'l'Vl'L.! • • 
(Investment Costs) LL'Cl~f'1'11-ifr.l'1U'Vl'1'1~'1'L.!m~~'1LU'L.!m~ (Operating and Maintenance 

Costs) l~~mr;)'1~lJm~~ (2.12) 
" 

AIC = 
2:T 

~ + R - R )/ (1 + r )1 
1=0 I I 0 

... (2.12) 

L(;lU~ ~'tl f'1'11-ifr.l'1U'Cl'l'Vl'L.! (Capital Cost 'VItl'lU: U'1'Vl) 'VIlJ'1un'l f'1'11-ifr.l'1u~1-if1'L.!m~fl'l'Vl'L.! 
q • 

<i' I ..J <Q J' 
~filN n '1~'Cl"'VJ'L.!(;I'1'11'VlfOl~ Ln ~"ll'L.! 

R ~tl f'1'11-ifr.l'1ul'L.!m~~'1LU'L.!'1'1'L.! ('VItl'lU: U'1'Vl) 'VIlJ'1un'l f'1'11-ifr.l'1ul'L.!m~~'1LU'L.!'1'1'L.! 

(;I'1lJU n ~~'llJ n" f'1'11-ifr.l'1u~mfOlfOl ~L ~lJ~'L.!1 'L.!'tl'L.!'1 fil(;l L(;lU~'1lJ'1~rI LLU'I LiI'L.! 

f'1'11-ifr.l'1U fil'l~ 'VIlJ'1un'l f'1'11-ifr.l'1u~1-if1 'L.!m~~'1 LU'L.!'1'1'L.! L~uhjcr'L.!LLU~ 
L"li'L.! ~'L.!L~tl'L.! f'1'1~'1'1 f'1'1(;1'tlULL'Vl'L.! LL'Cl~f'1'11-ifr.l'1U~'L.!1 



1'i11-ifrohu ~'WLLU~ "nJ1Un~ 1'i11-ifr.l1U~ ~'WLLU~'lU(;I1)Jm"J1run1~~~ (;I 
L-rl'W 1'i1Yli~~1'W 1'i1t)~~~1-if • 

d 4 Q A. .J ~ J' ~~ 
rl'il m)J1run1~~~(;I~'V1fiLL~:;m)J1run1~~~(;I'VlLYl)J'1I'W'"l1nn1~'Vl)Jtrl~~n1~ Q • 

r 

........ ..a..a ., 
2.5 .:s'l'U'J'UIVlLntJ'J,.il.:s 
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fl1ruYl~pf L'iln'il,r'Wf;ln~ (2544) ~n'M1111'W'Vl'W'1I'il~tN~1'W~~(;ILrl1'il~th:;~1JL~'WLL1J1J~~'il • • • 

1'i11-ifr.l1mU'WLLN~1'W'Vl1~(;IN 1'i1 t~,xU n1~~~ (;Irl~~ 1'i1 t~,xUn1~~~ (;ILLU~~'WLL~:;~1'W')ru~1 • • 
~ , 

111'W'Vl'W'1I'il~ ~ ~ (;In ru.,JLLr;i~ :;"l!U~ ~') l-J";~ ';) Lrl n :;\f~1if'"l~ uViii ~ ~ r;i'ilI11'W'Vl'WLL~:;~ ~'W1 tU~LLn~)J • • 

n1~~ ~M~1'i11-ifr.l1U L -if1~ ~~ (;Inru'V1L~U LL~'Wn~ n1~~~ (;Iiii n'Mru:;;'Wn1Jrl'J1l-JU1 n-~1u '"l:;~ ~~~~ .. 
, , ~ 

1'i11-ifr.l1U ~')U -n') t)J~LLN~1'W ~,)'WLL~'WnVin1~~~ (;Iiii nMru:;hj~'Wn1Jrl,)1)JU1 n-~1U '"l:;~ ~~~~ 
1'i11-ifr.l1U ~')U ~1~,rn ~~ (;In rusn n1~';) Lrln:;\fvi11 ,x'Vl~11J111'W'Vl'W~ LL Vi''"l1~'1I'il~ ~~ (;InruoyJLLr;i~:;'1IU~ • 

~1 rl1'111U L~'W'il~1 rl1'111U n1n~l-J-~ ~~1'il L~ n n1~~~ (;I t~u tU~LLn~l-J rl'il)JYl') L(;I'ilf~~ ~'W1;'W-rl')U 

1 'Wn1~~~ L,)~1 LL~df'ilCj~Yl~1 ~ 1 'Wn1~~1'W,) rul11'W'Vl'W . 
~ , 

~~1~ ')~~ruPlfl~~ (2526) ~nM1rl,)1)JLu'WluHiL'Wn1~~~~~tN~1'W~~(;ILU'iln~:;~1'M'"l1n • 

~n'M1 LL~:;Llliu1J LViu1JL~Yl1:;n~~l-J';)fi~~ (;I ~')un1~111l-J L~'ilLL1J1J Sulphate LL~:; Semichemical 

process '"l1 nn1~~n'M'l~1'Wt) (;ICl ~1JYl1J~11~U1~Yl1~1ii rl'J1l-J L~)J1:;~l-J~'"l:; 1-if LU'Wt) (;I Cl ~1J1 'Wn1~ • • 
I I I " 

~~ (;I LU'il n~:;~1~~ 1-if1~u1~Yl1nVi~l-J "''il1U n1~ 1,xu 1U 1~ LL~,) n1 ~~ n'M1 ~1 'W';) PI') n ~r)Jiin1 ~ • ,''' ,''' 
L~'iln (;]1 LL~oJ~Vi ~~ tN~1'Wt~Un1~ 1,x rl:;LL'W'Wrl,)1)J~1 ~ '1J1 'WLLr;i~:;if'"l~U l~Vi ~~1J1L,) ru 'il. ~1 ~ 1 my 

~ " 
'"l. ~~'11~1 ~,)l-J";~~n'M1n~~l-J';)fin1~~~ (;IViml-J1:;~l-J Lrl1'il~~m'ilumnrn1~~~(;1 ~1'W,)'WYl,rn~1'W • 
nU~:;L~U "''il1 rl1~ h~~1'WLL~:;~'W1 n1~';) Lrln:;\f 111'Wy'!'Wn1~~~ (;IYl1J~11'Wn1~~1 L U'W~1'W(;J1l-J 

trlNn1~1'W-rl,)~~:;U:;L,)~1 20 U trlNn1~ii~:;U:;L,)~1Fl'W'Vl'W 8 U1 L~'il'W 1'Wtl(;l~1~~(;I'il1JLL'Vl'Wr'ilU • 
~ ~ 

~:; 14 r;i'ilU tl(;l~1~~(;I'il1JLL'Vl'Wn1~~~'Vl'W.,;~~'Wr'ilU~:; 22.07 r;i'ilU LL~:;n1~';)Lrln:;\frl,)1)Jl')'1I'il~ • 
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" l.hu~Ylu ~~:;lJ~1Flru (2544) ~m~nFl'J1lJLtluhJLcnUn1~4'(;)~~~1Un1~UU'jJ'fl~ lJr';'Vl • 
';)'VlUn1~UULL~~th:;L'VlPlL'VlU ~1n(;) t(;)U~m!1Fl'J1lJdjuhJL~~hun1~(;l~1(;)~'Jun1~1, SWOT • 
If'" " 

analysis LYl'fl~1iJ~4'uvh11hJ~Fl'J1lJ~1L~~lUn1~4'(;)~~~1Un1~uu~~m'h'J ~'JlJ"'~';)LFl~1:;li~1U 
I II I II I 

n1~yJ1 L~Vi ~~;~YllJ~1J)1 Fll~'jJ'fl~1.h:;L'Vl PlL 'Vluij Fl'J1lJ mlJ1:;~lJ 1 Un1~4'VI~~~1Un1~UUlJ1 nVi~ VI • 

L'J'jJ'fl~LFlNn1~YllJ~1tFl-Nn1~ijFl'J1lJLtluhJL~~1nlJr';'Vlij~1u'Ju~(;)U~1~50%'jJ'fl~~(;)U~1~ 
~ ~ 

", " 
"'~~lJVlluLL(;]~:;~U1lJUU ;~lJr';'Vl~:;'jJ1V1V1~lu 3 uLL~n~~~~1mru~:;L~ihblu 2 u~~~ • 

(tFlNn1~ij'fl1U 5 u) tVlUlJ~~hiJ~~UU~'Vlfi (Net Present Value: NPV) 'jJ'fl~tFlNn1~LVhnlJ 
" 'lJ "" 

" " 
1 0 .95 ~1UlJ1'Vl L(;)ul'.a(;l~1ji)(;)~Vl1 0% LL~:;ij.a(;l~1eJ~(;l'fllJLL'VlUn1~~~'VlU"'~~U 19.55% • 

" " 
UU'Vl-DU ~~-DUYl1ru'llU (2546) ~m~t1Fl'J1lJLtluhJL~un1nJ~(;ltJu'jJ1'Jt(;)ul'L(;l1~~ 

~ 

"1JU1V1L~mLlJlJ(;]'flLti'fl~ (Small-Scale Continuous Vertical Shaft Kiln) ~u~hiijtJtJ~:;n'fllJn1~lu 
~ 

" , 
'fl (;l~1~ n~~lJtJU"1J1'J 1 UtJ~:;L 'VlPlL 'Vlm11lJ11, LL 'VlULm LLlJlJ LeJ1Vi~:;Flf~ (Batch Kiln) ;~';) LFl~1:;li . ~ 

" , 
LL~:; LlliUlJ L ViUlJ'Vl1~ ~hu';) PI'J n~~lJYllJ~1tJ~:;~'VlfiJ)1Yl"1J'fl~ L(;l1 LLlJlJ LeJ1Vi~ :;Flf~ ij 1"i1 j;J1lJ1 n 

, "" 
Lij'fl~~1nijn1~~ruL~UFl'J1lJ~'flUlJ1n yJ11~~uLtJ~'fl'ln11'Lii'flLYl~'1 n1~';)LFl~1:;li~1Un1~L~UL(itU 

~ ~ 

" , " 
LmUlJ L ViUlJ Lm ~'1'l1U1 VI L~ n LLlJlJ (;]'fl L U'fl~ LL~:;Lm LLlJlJ L~.J1Vi~:;Flf~ YllJ~1lJ~ 1"i1iJ~~UU~'Vlfi (Net '" .. 

, " , 
Fl'J1lJ LtlultJl~ un1 ~~~'VlULij'fl L ViUlJ nlJ L(;l1 LLlJlJ LeJ1Vi~ :;Flf~Vi nlJ~ 1"i1iJ~~UU~'Vlfiu'flU n~1 

ill " "'II 
" , 

(10S,SSO.00 lJ1'Vl) ~'Ju.a(;l~1eJ~(;l'fllJLL'VlUJ)1U1U(IRR) 'lI'fl'l Lm~~"1JU1(itL~mLlJlJ(;]'flLij'fl'lijI"i1 

" " I .d tV 4... " 
37.01 % lJ1nm1L(;l1LLlJlJLeJ1'Vl~:;FlN (IRR=11.12%) LL~:;~:;U:;L'J~1 FlU'VlU'jJ'fl~Lm(;l'l"1JU1(;)L~n • 

, " , 
I .r:::I dI ~I CJ" I Q.... cI d d ~ 0 'I ",cal 

LLlJlJ(;l'flLU'fl~ Fl'fl 2 .59 u L~'Jm1L(;l1LLlJlJLeJ1'Vl~:;FlN'VllJ~:;U:;L'J~1FlU'VlU 5.S6 u 'Vl1 ~~lJFl'J1lJ • 
I" " r I 

Ltlu1tJL~ un1~LtJ~uUlJ11, L(;l1 ~'1'jJU1 (it L~ n LL'VlUL(;l1 LeJ1Vi~:;Flf~;'1'\.h~:;ij Fl'J1lJ L~u'Il un1~ 

" tJnlJM~ 2!~n~Yl1U'lIU (2549) ~n'li1Fl'J1lJLtlultJ1~"1J'fl~tFlNn1~n~n1~tN'I1u'I11LL~'1 .... 
, " " 

~ . tJ'Vll-Jfi1ilLL~:;~ nM1iJ~4'uVin eJ~ (;]'flFl'J1lJ ~'fl~ n1~ii'fl'lJ1 LL ~'1'jJ'fl'l tJ~'1 tJ fhtJ~ n tJlJrtn Fl ~J)1Yl 
" 1.1" \l 

n1~LL-,i'liU'lI'fl'ltJfl1~'1 tJfl1tJ~n LL~:;~J)1'J:;n1~LL-,i'liulU(;l~1V1'jJ'fl'lfi~n~LNJ1LL;~L(itUn1~'fl'fln 
'" '" . 

, " " 
LLlJlJ~'fllJmlJ~1~'J~ Fl'J1lJ ji) VI L ~ULnmnlJYln ~n~~lJ'jJ'fl~ tJ fl1'111 LL;~ LL~:;tJlJrtnFl'l11 LL;~ LFlN n1~ 

"I ~ '" 

" " LtlUn1~LmUlJLViulJn1~mUn~n1~LN'I11LL;~ 2 LN ~'fl L~~~1UeJ~(;l'l11LL;~'lI'fl~LL~dN~1UeJ~(;l 
" 'I11LL;~UU(;l LVlUn1~';) LFl~1:;liFl'J1lJLtluLtJ1~'Vl1'1 n1~L~U~1n'fl1ULFlNn1~ 25 il LL~:;1'.am1ji)(;) 

~ . 
" " ~(it 7% YllJ~1 LFlN n1~ LN'I11 LL;'1'l1'fl'l LL~dFl~'1n1~ LN'I11 LL ;'1fJU(;l n~~ 1"i1iJ~"UU~'Vlfi (NPV) 
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Lvi'lnu -2,597,047.18 U1'Yl LL~~ 27,665,937.66 U1'Yl [;]1~~1~U ~j;\ntJ~(WflULL'Yl'W1l1tJllJ 
" 

(IRR) Lvi'lnU~'fltJ~~ 6.60 LL~~ 11 .76 L~)tJLF1Nm~LN~1LL;-:J~nj;\ Hfmnj 100% i1F1,)1~LU'Whl 
" " 1~~1nn~1 LF1Nm~ LN~1LL ;-:J"lI'fl-:J LL~~m~';) LF1~1~t-fF1,)1~1,)YiU11 LF1N m~ LN~1LL ;-:JtJilj;\i1F1,)1lJ 

" 

,)-:J'W'flnL~ltJ1-ifLLUU~'flUtl1~r.i1'W,)'W 3 'Uuu Fl'fl LLUUM1Utl1~lh~"lI1"l1'W1'WL"llj;\L'YlfllU1rl~-:J"ll~1 

LLUU~'flU tl1~Yi'Wn-:J1'WLnU"ll'W~~ cJ'fltJ LL~ ~rh~ (1l~ rl cJ'fltJ LL~ ~LLUU~'flUtl1~lh~"ll1"l!'W~'flUU'fl~-:J 
" " 

i-:JF1lJLvi'lnu 201,451,311 .34 U1'Yl LL~~ 664,522,578.56 U1'Yl j;\1lJ~1~U ~,)'W~rl~i'ltJ~~U'W " . 
(NPV) ru ~~~U~j;\~1f)(1l~(1l~'fltJ~~ 12 ~~tJ~L'l~1 12 iI Lvhnu 28,940,535.03 U1'Yl ;-:Ji1~hLU'W 

U'ln LL~~~j;\~1tJ~j;\'flULL'Yl'W(;]'fl~h1-ifr.i1tJ (BCR) L'Yi'lnu 2.09 L~'fl~~1~ru1m1lJ1'l"ll'fl-:JLF1Nm~ 

YiU~1 LF1Nm~i1 F1,)1lJfllJI"l11 'WL=D-:J LflI~'rt~ flI1~ j;\fL 'W'Yl n n~rutJ n L ')'WhJf) (1l tJ~ m~'YlU'l-:J'W'fln (hJf)(1l . ~ . 
" , 
~-:J~'W'Yl'WLL~~tJ~lh~LtJ"lIU1l1tJ'W'fln) ~-:Ji1~~1"l1tJ~~u'W~'YlfiLvi'lnu -2,038,967.04 U1'Yl LL~~ 

q '\J q l1li 

~j;\~1 tJ~ j;\'flULL'Yl'W(;]'fl1"l11-ifr.i1t1 LVi'l nu 0.00 -:J1'W';)~t11~i1m~L~'W'flLL'W~~1mnLtJnlJ~cJ'fltJ~1 11J 
" 

" " 
"1l1 tI LU'WlJ~ cJ'fltJ 11"l1 Lf)~~~'lh t1~ (1l'fl1t1 m~ 1-if-:J 1'W"1l'fl-:JU'fl ~-:J n~u LYi ~1 ~~'WViVi L ""lJ1~~~1 'Wn 1~~-:J " . 

Arena, Mastellone and Perugini (2003) ~n'rt1m~11·l!Lf)~"ll'fl-:J"lltJ~~1nu~~r.Firu.,] 

Yi~1~~n1'W~j;\1~L(1lmnU~'lU~'llJYi~1~~nU~~~LF11'fl-:J~lJ PE LL~~ PET ~1-ifLL~'llJ111"l1L~~~'ltJ • 

m~-:J'Vl'W~-:Jm~';)~tJ~Lu'Wm~i,)lJij'fl"ll'fl-:J the Italian Consortium for Packaging (CONAl) LL~~ 
u1-';-'Yl (;]1-:J1"ll'fl-:J~ j;\1~~ L~t1'lojf'fl-:J ~1 n n1 ~';)~tJYiU11 tJ~ j;\Ji ru-n PE111"l1 L~~U(1l"ll'fl-:J-:J1'W';)~tJ1-if 

Yi~-:J-:J1'W1 'Wn1~tJ~ j;\~-:Jm,J(1l'flth~""~1-:J 42-55 MJ ;'W'flri nU"ll'fl-:J L~tJ1 'WLL(;]~~n~~u')'Wm~ 
" " 

(L(1lm'UYi1~m~~(1lLLtlnLL~~m~U'l'Wm~LLll~lll)LVitiunu virgin PET ~mlJ1ruLvi'ln'W1-ifYi~-:J-:J1'W 

lJ1nn~1 77 MJ ;-:Jm~11"l1L~~~1lJ1~tlll~~""U(1lYi~-:J-:J1'W'flri1-:J~1n LL~~Yi~1~~n11"l1L~~ PE 1-if 

" " Yi~-:J-:J1'W~-:J""lJ(1l 40-49 MJ LVitiunu virgin PE 1-ifYi~-:J-:J1'W~-:J""lJ(1l 80 MJ L(1ltJfi1'W')ru~1nm~1-if 
, " 

-:J1'W~(1lVf1t1"ll'fl-:JYi~1~ ~n virgin LL~~11"l1 L~~Vihl LLj;\n (;]1-:J n'W m~';)~t1i1~1~1~tl1-if LU'WLL'W'l'Yl1-:J 1 'W 
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~ • .J.... q d..:a. J' ..; ~ q'1 A 

n1~LlliUUL 'VlUUFI,)1lJ LL(;In (;11'1 LnU')nU"1I'fl'l L~U'Vl Ln (;)"1I'W 1 'W LFIN n1 ~'a'W1~,)lJ'Vl'l n1~~ ~"11 LFlflU~~' 

Jl n.I"VlL 'W~U LLUU~ LL(;In (;]1'1'a'a n 1u .. 
Franklin Associates (2007) ~m~t11!14'm:n";j(;l (Life Cycle Inventory) "1I'fl'l"1l,)(;) 

Yffl1~~n"1l'W1(?) 12-ounce ~1'W,)'W 10,000 1u "1I'a'l~~f~'flLlJ1n1 L(?)u..r')1uYi1"'l1nVifl1~~n PET 

L(?)U~~'1LLUu~1f1'fl'l1'Wn1~";jLFI~1:::iLLfI:::LmuuLYiuu"1I,)(?)Vifl1~~n 3 u~:::IJ)'Vl Fl'fl 1 . "11,)(;)Yffl1~~n 

polylactide (PLA) 2 . "11,)(;)Vifl1~~n"'l1n PET ~hiiJn1~oW1l-J111"11L~fI ~'1"'l:::nfl1mu'W solid waste 

LLfI:::"'l:::cmfi14' (?) ~,)Un1~L~1 LU'WVi~'1'11'W~1'W,)'W~'aUfI::: 20 ~')'Wiln~'flufI::: 80 "'l:::cmoW1 h.JlJ'Influ .. .. 
3 . "11,)(?)Vifl1~~n"'l1n PET iin1~oW1lJ111"11L~fI~'aUfI::: 23.5 L~1LU'WVi~'1'11'W~'flUfI::: 15.3 LLfI:::lJ'I 

nflu~'aufI::: 61.2 (nU'I1'W"'l1n NAPCOR LLfI::: APR tJ 2006) "'l1nn1~";jLFI~1:::iViU~1"11,)(?) 

Vifl1~~n PLA iin1~1-ifVi~'1'11'WlJ1nn~1"11,)(?)Vifl1~~n PET ~hjiin1~11"11L~fI LLfI:::iin1~11"11L~fI 
, 

I q.... 0 .... .cI 0 .... A <del 

'aU1'1lJ'WU~1F1CY FI'fl 19.0 GJ ,16.6GJ LLfI::: 15.2 GJ 1n1lJfl1(;)U "1I,)(?)Vifl1~(;In PET 'VllJn1~ 

11"11 L~flU'l.yh 1~ solid waste fI (?)fI'I~'flUfI::: 14 'W'an"'l1ne"1l,) (?)Vifl1~~npET ~iJn111"l1 L~flU~'aU 

Greenhouse Gases L-D'W C02,N20 ,CFC,CH4,CH2CI2 LU'W~'W i('aun~1"11,)(?)Yffl1~~n PLA LLfI::: 

PET ~hiiin1~11"l1L~fI 

Joosten (2001)";j LFI~1:::in1~~1LU'W'I1'W"1I'a'lVifl1~ ~n 1'W'fl1n~1~n~~lJ"1I'a'l L'WLtJ'afLLfI'Wc;l • 

LL~:::tJhuln:::1'Wlnn L(?)u~m~t1n1~1 ~~"1I'fl,6 (;I'l ~UL~'a L~lJ Productivity (;I~'fl(?)"'l'Wn1~HVi~'1'11'W 

LL~ :::n1 ~U~'aU C02~U~~U1 n 1 f'I~1~f1J LU'W J1'WFI,) 1lJ it 'Wn 1~~ (?)mlJ1 n.ln1 ~1-if1 In 'l ~1J LL~::: 

Vi~-3-31'W~,)lJt1'1 n1~U~'aU co21 'Wn1~~~ In ~~ (;IJl n.lry)Vi~1~ ~n L(?)uii n1~~ 1'J,J'W1";jfin1~;'WlJ1~ 

iSun~1 STREAMS (Statistical Research for Analysing Material Streams) Hf;SLFI~1:::i input, 

flow LLfI:::final consumption "11 'a'! 1 In(] ~1J L(?)U 1-if m~1-3 n1~ 1-if-31'WLL~:::FI,)1lJ ~'a-3 n1~"1I'fl-31(;1(] ~u, • • 
" ~~ InJl n.lry)LL~:::u1n1 ~"1I'fl'l'a 1n~1~n ~~lJ n1 ~~1mlJ1 n.lL;'a LVi ~-3"'l1 n n1 ~ 1-if1 In (] ~U ~1'W,) n.I"'l1 n , . 

" 
material balance "1I'a'l1!14'mVi~1~~n ~')'WmlJ1n.1L~'aLVi~-3"'l1nn1~1-ifVi~-3-31'W1'Wn1~~~lnLLfI::: 

I " , 

mlJ1 n.I CO2 Yiu~'flu'a'anlJ11~"'l1nn~:::1J')'Wn1~..r'l~lJ (?) 1 'W1!14' m 'i'l"'l1nn1~~1'W,)n.lViU~1 tJ 

1994 1!14'm"1l'a'lVi~1~~n1'WtJL~uln:::1'W(;InHfVi~'1'11'WU~:::lJ1n.1 2,300 PJ ~1-'fl 4.4% "1I'fl-3 

, " " 
Vi~-3-31'WYi1.j{1'WuL~u(;I:::1'Wlnn l'Wih!'W( 1,100 PJ "'l1nn'1~1-if1 1n(]~u'W'am!'W1~"'l1nn1~HfYf~'1-31'W • • 
1'Wn1~~~1n) mlJ1n.1n1~U~'aU CO2 1'W1!14'n~"1I'fl-3Vi~1~~nu~:::lJ1n.1 80 LlJn:::~'W (2.3%"1I'a'l 

" , 
mlJ1n.1n1~u~'au c02 1'WtJL~u(;I:::1'W(;In tJ 1994) n1~1-ifL;'aLYf~'1Yi~1~cy1'W1!14'n~Vi~1~~nlJ1 

"'l1n polymers production (28%),alkenes production(23%) LL~::: plastics processing 

(18%) ~-3iii(;)~,)'Wn1~U~'aU CO2 "1I'fl'l1!14'n~1'WtJhuln:::1'W(;Imu'W 27%,17% LL~::: 14% 

(;I1lJ~1 ~U "'l1n-31'W";j4'u~~U~1 FI,)~ 1-ifbiomass LU'W1 (;It] ~u1 'Wn1~~~ (;I"'l:::~1lJ1 ~(]~ (?)n1~1-if • • 
" " L~'flL Vi~-3 LL~:::1 (;I'l~u1 'Wn1~~~ (;I~,)lJ..r-3 n1~U~'aU CO2 ~,)'Wn1~lJ'In~ULL~:::n1~L~1"11U:::Yf~1~ ~n 
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~ , 
hJ"li':lmJhl1 run1~L -if L;'iI L~~.:J LLf'l:;t)' j;] (l ~lJL 'Wn'1~~~ j;]U'LLr;ln'WL~1'l1U:;nilJ L~2.Juhl1 run1~ • 

I If" 

tJ~'ilU CO2 m~~(;lm~'lIu:;Yl~Yl~""ii1'i1m~11'j(L~f'lVl1,m1Wl1~~.:J~12.J1~(lf'l(;lm~L-ifL;'ilL~~.:JLLf'l:; 

t)'j;]CJ~lJL'Wm~~~j;]LLf'l:;m~tJ~'ilU CO2 1~'ilth.:J2.J1n 

Jeffrey (2004) 'ilfilJ1Un1~LlliulJLYlUlJ'lI'iI.:J 2 tfilNn1~~(;lvl1t""u Sound Resource 

Management (SRMG) ii1'i1 the San Luis Obispo County Integrated Waste Management 

Authority (SLOIWMA) LLf'l:; the Washington State Department of Ecology (WA Ecology) 

;.:JvT.:J 2 tm.:Jm~L-nLVlfil'lfil':5Lfiln:;,rt)'!l~m;,sj;] (life cycle assessment: LCA)L'Wm~tJ~:;Lij'W~f'l 

n~:;VllJ ~1'W~.:J LL':l (;l~'il2.J t""u n1~LnlJ~':llJ ~':l2.J'1IU:;'lI'iI.:J LL ~.:J'"l1 nU1 'WL~'iI'WLLf'l :;n'"l n1 ~r;l1.:J1 ;.:J 

tfilNm~ SLOIWMA LlliulJLYlulJm~11'j(L~f'l'"l1nu1'WLi-'il'WLLf'l:;n'"lm~~r;l'ilL'l1'Wm~ri1~(;l~':lum~ 

~.:Jnf'llJ t(;lun1'j(~1~'"l1nn1~~.:Jnf'llJu11tJL-ifLiI'W~i.:J.:J1'Wr;l'illtJ ~':l'WtfilNn1~ WA Ecology 
" I I I 

LlliulJLYlulJm~11'j(L~f'lLLf'l:;m~~.:Jnf'llJL'W3 Yl'WYlL'W Washington State ~.:Jn1'j(Yll~'"l1nm~~.:J 

nf'llJu11tJL-if1'Wn1~L~1hu~ LLf'l:;~'W~~ 4 L'W Washington State 'llU:;'lI'iI.:JLL~.:J~nri1~(;lt""u 
LtJ~u'WLiI'W~i.:J.:J1'W (waste to energy :WTE) ~':lum~L~1h~~LLf'l:;LtJ~u'WLiI'W~i.:J.:J1'W1vHh '"l1n 

n1~LlliulJLYlulJ~lJ~1m~11'1!L~f'lLiI'Wm~~""n1~'lIu:;~~1l.J1~(lf'l""n1~L-if~i.:J.:J1'WLLf'l:;~f'ln~:;VllJ 

'll'il.:J~.:J LL':l ""~'il2.J ~1'Wr;l1.:J1l.J1 n n~1 n1~ri1~ ""'lIu:;~':lufjfi~.:J nf'llJ~1'i1 n1~L~1 L~'iI.:J'"l1 n LiI'Wn1~ 

'iI'Wfn';~i'l'l1'WLLf'l :;U'iI'I n'Wm nn ""l.Jf'lJl1':l :;~':lU m ~11 '1! L~f'l LL Vl'Wm ~ L ojft)' j;](l ~lJ L mJL 'Wm~~~ j;] • • , ~ 

'11'Wfj~U 1~ L~'W'iI LL 'W:;~1~1 n~"1~ru1 L'l'WVl'W~1'WLM~~ 1'11~ f;1f'll'il'lI:.Jf'l n ~:;VllJ ~1'W~'1 LL ':l ""~'il2.J,r'W • .u 

., ,~ 

U1tJ~:;LJlVlYlhjL ojf L;'iI L ~~.:J nlJm~ri'il~ ¥1'1 h'l'l1'W 1 ~.yh~ i'l fil':l1l.J ¥'iI'WtJ~:;LJlVlL-n n1'j(fi~~l.J'j(1 ti 
~ , 

LiI'WL;'iI L~~'1 L Yl'ilm~~(;l~'WL" L 'Wm~ri'il~~1'1 tN l~.yh L 'W'iI'W1 fil j;] LLf'l:;~n~1 LmUlJ L YlUlJ L'l'WVl'W~':l'W • 



"" 'l..I'VI'VI 3 

-"'nUn1'itU~'l·h.l 
3.1 -..,nUn1'itU'IItJ::'II /eJ.:IUnL'VIPlL'VItJ 

nl~L~,A'U'1l/tW~IU'lutl~:;"lIln~LL~:;nl~Ltl~t.JULLtl~~'Yiq~n~nJm~ulLJlf')'1Ifl~f')Ul'Vlt.J 

~~t.I~'hhJhJ1ru"llt.J:;51LLU'lhJlJL~lJ~UflUl~r;i'flL;jfl~ Ll'lt.JLUtl 'Yi.fi'I. 2551 51mlJlru'1lt.J:;"lIlJ"lIU~'l • 
, " 

tl~:;L'Vlfi'ltl~:;lJlru 15.03 ""IU~U ~1flr)U~:; 41 ,064 ~u (hJ~'llJmlJlru'1lt.J:;rif)U;jIil:;,jllJl~~LU 

t1~) tl~:;n'flU~'lt.J'1It.J:;LuL'jJ(;lnNL'Vl'YilJ~IUf')~r)U~:; 8,780 ~u ~1fl1flt.J~:; 21 L'jJ(;lL'Vlfi'lUl~r)U~:; • 

~"lIlm~tl~:;lJlrur)U~:; 15,540 ~u ~1'fl1'flt.J~:; 38 "lI'fl~mlJlru"llt.J:;~'ltl~:;L'Vlfi'l 

Ufln'"llnm~~c;)m~"lIt.J:;"lIlJ"lIULL""'l Jllf')f~LL~:;Jllfltl~:;"lIli~f')lJu~51nl~~ruNrlL~fl~11~ 
• U 

f4(;l~llrn L,xiJnl~,jl"l1t.J:;n~UlJ1L-iff)Ul~r;i'fl L;jf)~ VilL,xi C;)~'lUm~,jl'11t.J:;"lIlJ"lIUn~UlJ1Lfl ~lJ • 
, " , 

LU'lh~ 5 tI ~:;~~1~ 'Yi . fi'I . 2545-2549 51LLU'lL\JlJL~lJ~U LL~c;)~~~~tlVl3.1 L(;lt.JLutI 'Yi . fi'I. 2548 51 ., 

LLff'l1'flt.J~:; 6.0 LL~:; 5.2 (;lllJ~I~U ~'lU"lIt.J:;'Yi~I~~n51m~,jln~UlJ1L-if1~,.hYit.J~~flt.J~:; 2.5 

LL~ c;)~~~ (;l1~1~~ 3.1 ~~ f')'l~~~ L~1-lJL ,xiJm~~C;)LLt.J mL~:;~'lU~'llJ"lIt.J:;'Yi~I~ ~m~fl,jln~UlJ1L-if 

" ~!)t.J~:; 
35 

30 

25 
L I .L,j LL .U,j LL.OO 

18.8 - --19.44 
20 

~ -
15 

10 

2545 2546 2547 2548 2549 
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" 737,000 5.2 LLn'J 

m'~(?l1M 914,500 6.4 

... 
~~1~[;ln 354,000 2.5 

co 
LVI~n 855,500 6.0 

"" .... 
'fJ~~tJLUtltJ 

" 
88,500 0.6 

'1'UJ 2,950,000 22.0 

t(?)t1'fJ[;l~1V1m'~tJ~~1~~n11"J1L~~~tJ~1nn1~iJ~~'J1J~'JtJ~~1~~n~t.hun1~1.jf,nULL~'J~1nn1~f1J . " 
0-

~'fJ~~1~~n[;l1tJLLVI~..:JihLij(?)[;\1..:J1 L'lIU thU~'fJU ~1u~h tN..:J1U'fJ[;l~1V1n~~tJ dju~u ~~'J1J~'JtJ . " 
" 'fJ1~'fJU1u~utN..:J1U~(?)LLtln".l1tl~Vll'fJhuf1J~'fJ"1I'fJ..:JLri1 ~~Vi1n1~~(?)LLtlnU~~LJ1'Vl~~1~~nLL~~iJ1J 

" " 
.a(?lLilun'fJuL~'fJ1"l'J1~~~(?)'Jn1un1~"1Iu~..:JL~'fJ4'(?)~..:J1~ri1JtN..:J1u11"J1L~~~~1~~n ;..:J'fJ1~iJn1~;(?l 

~U~UJ11t11utN..:J1UVl1'fJ~1V1ti1t11~ri1JtN..:J1U;(?)~U~UL~'fJtJ~[;lLUUtJ~[;l.tiru-r1~1nn1~11"J1L~~ 
" " 



. :"'IN'I1'ruJftlll 

'~~lIInWo;lYifltl ~iin 

1'llJ1'llJ ll'l1:tYi fl1 fI~ mrh 

~~hun111_!i'l1uu.fl'l 

r-------------, ................. .----------, 

IN'I1U~1Yifl1f1~nlJW 

Uj"'Wfl1f1~nll"ll(~fl ." 

. :,t . 

:mii"'~ItImt.i.1u 
.. ';'h~'I1U 

L...-_______ ....1 ••••• •••••• • •• • •• .L...-___ ----' 

lJ'" fl1'1 

ll'l 1:twfl1f1~nlri1~~hun111_!i'l1uu.fl'l 

~U~ 3.2 111Yl~(nJ"lJ'el_:J'el(;l~1~mn.JLijI')Ylrl1~~n1_1"1!L~rl 
~ . 

..r _I ~ ..., '" ~ 
3.2 n'i::'U1Un1'i"llU'iu!:J'i61llw"VI .... ·"n~61n 

" 
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n ~~lJ,)'l.l m~~'l.l~U e.J ~ (;l.tl ru'VlYl rl1 ~ ~ n ~1l.J1~r;l'vh 1~~rl1 u~fi~'l.lfilJ~ m~tru~n1 ~ 't .jf-11'l.l 
~ ., , 

"lJ'el_:J e.J ~ (;l.tl ru'VlYlrl1 ~ ~ n n ~~lJ,) 'l.ln 1 ~~'l.l ~UYl rl1 ~ ~ViUm.J 't .jf'ilU 1-1 ntJ' 1-1"lJ,) 1-1 ~1l.J1 ~(l~1 LL 'l.ln 1~ 
~ 

tV ""..r _I 
3.2.1 n'i::'U1un1'i'tl61'i61"llU'iu (Extrusion) .. 
e.J~ (;l.tl ru"VI1 'l.l'el (;l~1~n~~l.JYlrl1~ ~ n~')'l.l 't ~ ruiJn1~~'l.l~U LLlJlJm~'fi 1')1_1') LI')Um~~rl'il~ tJ-1 . ~ ~ 

~1'il LijI')Ylrl1~~n ~')U m1l.J~'el'l.ll11 't "'Lnl')~ui1-1~url1mlll')~_:J l1un~1 ,r,) 11') (Die) m~lJ,)'l.lm~ 
~ 

'fi1')1_1')~'l.llU~nU~~~n(;l1'l.lm~tJ~(;ltJ~(;l.tlru'Vl(;h-:J1 LLtJ-1'el'eln1~ 4 U~~L11'Vl ~-1;1 
~ ..., GO..r _ 1 ' 'i' "_.1 '" 

1. n1'i!:J'i61-31U'tl61'i61"llU'iu'VI'tl (Pipes) LL'i:: ...... '1 Ln'i (Profile) .. ., 
m~tJ~(;l-11'l.l'fi(;l1_(;l~'l.l~UyJ'el (Pipes) LLrl~LYl11~ff (Profile) 't.jf~1~~lJm1'fi1')1_(;l 

~ ., 
;'l.l~UyJ'elLLrl~Ylrl1~~mUYl~~ru UUl.Je.J~(;lLU'l.l~,)'l.lU~~n'illJ"lJ'il-1U~~(;l ~ih(;\1-1 'el1f11~ U1'l.lcr'il'l.l 

~ ~ ~ 

, ... 
Ylrl1~ ~nYlUul.J't -if't'l.lm~l11yJ'elLLrl~Ylrl1~ ~ mUYl~~ruiJ~rl1U"1!UI') L"J!'l.l PVC l1-1"1!UWei'il'l.lLLrl~LL;-1, 

~ 

HOPE, PP, ABS, PMMA, PA LU'l.l~'l.l 

2. n1'i!:J~61~i~L61!ln1'iL':h (Blow Film Extrusion) 

n1~e.J~ (;lYJff~ L(;1U 't .jf,r,) 11')~u,)-1 LL ~,)'l.l ~1l.J~(l 't.jf_:J 1'l.l1~~rl1u~ULLlJlJ L(;1U 
~ ~ 
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LLlJlJlJ'NUm.Jt.I~(;JLU"1lJ1j,ilru.,]"jjU~(;]1~1 L"lI'W n1j'lA'el Lrl~'ellJ~'Jn1::i1't1~ 'l~1~"lI'el~ LU'WIA''W 
, " , 

Yl~1~~nViUm.J'll1~1;'WnbnnVi~~ 1~LLf) tYl~t'elL~Yl'W~ (LOPE, LLOPE, HOPE) " . 
3. n1'i~~91~eh.IL~'i:::~i~"''i1~~n (Sheet and Film Extrusion) 

Yl~iJYl~1~~ni1f'1'J1~,"'W1hiLn'W 0.5 ij~~L~(;J1 ,"U1n~1~LL~::~'JL~UlJ ~1~1Hl 

,j''J'WLiilJ1~ ~'J'WLLeJ'WYl~1~~ni1f'1'J1~,"'W1~1nn~1 0.5 ij~~L~(;J1 hJ~1l.J11[),j''J'WLiilJ1~ Yl~1~~n 

~UUl.J'll1l.J1~'WnJ l~LLri PP i1f'1'J1l.JLL-ii~LLN LL~::'Vl'WLLNn1::LL'Vln 1~~ ~1l.J1j[)vl1 ~~ (;Jilrurn1~ 
" " , 

,"~1n,"~1U~LL~::i1'elru,"flijn11U~(;]'J~~ UUl.J~~(;J~'W~1'WVl1-if'elru,"flij~~ LL~:: PET UUl.J~~(;J 
II cu . cu ~ cu cu 

4. n1'i~~91~iuttJ"''i1~~n (Monofilament Extrusion) 

m1t.1~(;JL~'WluYl~1~~n~nH1.'W'f.J(;J~1,"n11l.J(;]1~1l.J1nl.J1U t~m~'Wlu~Uul.J 

~~(;J 1~LLri 1'W~'el'W tYl~L'el~L'Vl'elf LL~:: PP 

3.2.2 n'i:::\J'Jun1'i~~;fu'itl (Injection) ... 
" 

m::lJ'J'Wn 11~~~'WnJ~1l.J11[)vl11~~u n 11~~Yl~ 1 ~ ~ n," ~'tIl.J ~~ 1 'WLLl.i~l.Jvr ~'Ju LLN~ ~ M 
" " 

" ~1l.J11[)~'WnJYl~1~~n1~,"~1m.h::Lfl'Vl L"lI'W PS, ABS, PP, PVC, PE LU'WIA''W ~~(;Jilru"]~1n 
" 

" n1::lJ'J'Wm1~~~'Wlui1m1Hf~1'Wl'W'f.J(;J~1,"n11l.J(;]1~1l.J1nl.J1u ~1l.J11[)LL1J~~~(;Jilru,,]Yl~1~~n 
" 1~ 3 n~l.Jl'"'\i ~~ll 

" I "" J,I 

1. m'il.J~'W~1'WYl~1~~nVii1"l1'W1~L~n (;]'J'el[h~:n'W~1'Wl'Wm'il.Jll1~LLri ~'W~'J'W • • 

1I I "I I 

2. n~l.J:n'W~1'WYl~1~~nVii1"l1'W1~n~1~ LU'Wn~l.J"lI'el~:n'W~1'WVii1n11~~(;Jl.J1nVi~~ • • • 
"" " (;]'J'tI[h~:n'W~1'Wl'Wn~l.Jlll~LLri "lI'el~l-n'Wf'I~'J!S'el'W LL~:;Lrh~Yl~1~~n . 

" I "I 

3. n~l.J~'W~1'WYl~1~ ~nVii1"l1'W1 ~ 1 ,"ru Ltl'Wn~l.J:n'W~1'WYi,rni1m1~~'Vl'W~~l.J1n 
q 61 q ell cu 

I "''' 11 

Vi~~ (;]'J'tI[h~~'W~1'Wl'Wn~l.Jll1~LLri LyJ'elfUL~'elf n'W"jj'W1[)u'W~ LL~:;i'W'J1~"lI'tI~ • • 
3.2.3 n'i:::\J'Jun1'i~,:h;fU'itl (Blow Molding) ... ., , 
n1:;lJ'J'WmjLth;'WJ'ULu'Wm 1tJ ~ (;J ~~ (;Jil ruoy]Yii1~ m~tru:;n~'J~ LL~:;U1 nLLf'llJ 1~ LLri "lI'J ~ 

" 
LL~::fl1"jj'W::lJ1J',ilru.,]"jjU~(;]1~1 (i'tlLU'Wn1:;lJ'J'Wm1~~(;Jih~lJ 3 1'el~~1n~1'W~~~~ LL~::~1'W~~ 

Yl~1~~n n1::lJ'J'Wm1Lth~'WjU~1-n'W'el(;J~1,"n11l.JLLtl~'el'elnLU'W 3 n~l.J ~~e ". . 
..., - _'I.¥ tI 1. n1'i'El~'i"~1J1"l1U'i (Extrusion Blow Molding) ... 

... "" .'1 J' .1- .... ..I 1 .... 11 J' .1 'i' "" ... 
m1't1~1~Lu1"l1'W1u'WUl.J~~ (;Jl.J1 n'Vl~ ~ 'Wm1~~ (;J~1'WL 1"l1'W1u ~~Ul.Jm1~~ (;J 

" . " 
~1Uv1'el (Parison) ~'Wl.J1ri'el'WLL~:;1,xYl~1~~n 1 'VI~'el'elnl.J1~1n Extruder eJ1'W~~~1rj~,r'J 1~Ltl'W 

., ., , 
~1Uv1'elLL~::'ll11uLtl1~'WlUl'WLLl.i~l.Jvr (;]'J'el[h~~'W~1'W l~LLri m1tJ~(;J"lI'J~vi'J 111..1 
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2. n1'i~~Lil1;fu'i'L1 (Injection Blow Molding) ... 
n1~~C;)Ll.h~'W~1J~1~1~Cle.J~r;]e.J~r;]Jiru"]~hiih'tlur;J'tl~Ft'tlLL~:;n'W"1I'tl-3111"11'W:; il 

'IJ 

I I I " 

Ft,)1~~'W1 L'il~UYl LLU'W'tl'WLL~:;1n~ Lf.1U-3rl'W h.iil~,)'WLn'W (Flash) Yl ~'tl-3 j;]c;)Vj-3 hJil~'tlU ~1~\l 
" I II I 

(Pi nch-Off-Scars) ~,)'1I'tl-3;'W-31'W~UU LL~ :;~'W ~-3 e.J ~ r;];'W-31\.1Ylil Ft ru1l1'Yi ~1 n n n~ 1 n1 ~'ti ~i~c;) Lth • 
'" " I I 

~\.I~1J LL~ :;~1~1~Cl;'WnJ'Yi ~1~ ~nU1-3 j;],)Ylil Ft,)1~ LL;-3 LLN "11 'tl-3 t 'Yi~ L~'tlf~~'tl~ ~1 Ln\.l11Jv'j,1 mlJ 
'IJ ~ 

., 
l.hnntJ1-3 il~~') 

~ 

3. n1'i~(;lLil1;1vi1n1'iii.:J'l.Iw:a':h (Stretch Injection Blow Molding) 

n1~~C;) Lth~iln1~~-3 t 'Yi~ L~'tlfu'WLLn\.l1 tID C;)'tl'tln 1 \.ILL \.I') LLn\.l"1l'tl-3LLlJ~~vr"1l ru:;Ll.h 
., , 

~~";11 wn\.l-31\.1il~~u~'Vl1-3n~Yl~ L-D\.I 'Vl\.lm:;LL'Vln 'Vl'Wr;J'tlLLN'tic;) LlJ\.I~\.I ~1~1~Cl e.J~r;]'Yi~1~~n 

Ln~C;)~11~ilFtrull1'Yi~~\.I il~m:tru:;t1Ji-3 LL;-3LLNLL~:;ilFt,)1~l1\.1 \lu~~\.I~1J'Yi~1~~n HOPE LL~:; . " ., ., ., 
PET j;]'J'tlih-3;\.I-31\.1 1~ LLn "11') ~\.I~ "11') ~tJ1l1\.1Yl"1l LL~:;"1l,) ~tJ1'tic;)~~ 

.~ , 
3.2.4 n'i::U'J'Un1'iLL~VnJVfVI~U (Rotation Molding) • 

I " I I 

n~:;u'J\.In1 mlJ~ ~vr~~\.ILlJ\.In1~Yl e.J~ r;];\.1-31\.1Ylil~ m:tru:;e!u,]'tl\.lLL~:;"1l\.l1 ~ 1 ~nJ :]-31lJ 
• w ., , , 

~1~1~Cle.J~r;]1~~um:;u,)\.In1~~\.Il1JLLuu~hJ11~ t~un1~1'] Ft'J1~ ~\.ILL~:;'ti r;]~1 L~'tl\.l~1 ";11 ~ 

~'WYJ\.I1 \.In1~";1LLlJ~~vrLL~:;TJUmnrn\.l1 "1I'tl-3 LFti'tl-3~\.IlU~1 \lu~~\.IlU'Yi~1~ ~n HOPE LL~:; 
, ., 

LOPE Lt1'tl-3~1nilnFt1Cln tnWWmU1 'Vl\.lr;J'tlLLNLLr;]mXn LL~:;1,]L'J~11\.1n1~e.J~r;]U'tlU j;]'J'tlU1-3 
" ., ., ., 

;\.I-31\.11~LLn n-3"1l\.l1c;)1~q) vI'tl LL~:;n-3'\J1l1'IJL:n'tlL'Yi~-3 
..... .¥ .1 

3.2.5 n'i::U'Jun1'i'f)(;l'l.lU'iu (Compression Molding) ... ., , 
m:;u'J'IJ n1~'ti~; \.I ~U dJ'lJn1 ~ 1 ~ Ft'l1~ ~'tl'IJLL~ :;LLN'ti C;)Yl L ~~1:;~ ~ rlU e.J-3~1-'tl Lii ~'Yi ~ 1 ~ ~ n 

" 
'I ,........ J'.I ... , ~ ,J "'... J'.I ~ ... 
~'lJLL~'Yi~'Yi 'lJU~"1l'IJ~u'Yi~1~ r;]nn~~ L 'Vl'tl~ ~~ L'lI r;] LL~:;U1-3 'IJ'tln~1 n\.lU-3'IJU~"1l'IJ~u L'Vl'tl~ ~~'Yi~1~ r;]n 

'IJ ' 'IJ 

cJJ' II 4 I J' 4 .cJ Q 1 r I .::I 
'Vl"1l'IJl1J~'JU m:;u'J\.In1~'tl\.lU1n L"1l\.l n1~"1I'lJlu L'Vl'tlfl~'Yi~1~r;]n'Vl~n1~e.J~~ vl LU'tl~r;]1-31 L'Yi'tl 

e.J~r;]L~'lJ1mLfl'J LL~:;L~'lJ1UFt1fu'tl\.l dJ\.I~'W e.J~r;]Jiru,,]~1~1~mh:;unr;]1.]1'IJ'tlr;]~1~n~~~1vlYh . . 

e.J~r;]LU\.lr!~~'Vl\.lFt,)1~~'tl'IJ"1l\l~r;J1-3 1 L-D'IJ 24'tlr.rU"1I'tl-3LFti'tl-3Ftf') ij'tlr.rULr;]11c;) ~1'IJ "1l1~ (bu ~L~U 

U~~ LU\.I~'IJ • 
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3.2.6 n~'l..I'J1Jn1~ Thermoforming LL'a~ Laminating 

n~:::U,)"lJn'l~ Thermoforming LL~::: Laminating Lil"IJn~:::U,)"lJn1~~Hft)j;J'l~Ut4i1n 
., 

m:::u,)"lJn1~ Sheet and Film Extrusion Lil"IJt)(;I(l~u1"IJn1~~~j;J ii~1U~:::L~U"'~~U • 
1. n~'l..I'J1Jn1~ Thermoforming 

. .!'I J'. I~ 1 " ., .. ~ r ... 
n~:::u,)"lJn1~ Thermoforming LU"IJn1~".lI"lJlu ~"'U ""F1,)1lJ~tl"IJLLn LL~"lJn~lJ ""~tl 

LLcJ"IJ'Yi ~ 1~ ~ ni4I"IJ~~tl nJ""l1ij~tl"IJ~,) LL~ :::1-if LLNU~ ~u1 ,xLL "lJUrlU LLl-IfhJ~~~,)"lJ1 mut4i:::1-tt' LLN '" '" ct \J .. ., 

".lItl~~'1!'1!In1f'\ (Vacuum Forming) "..1-tlLLN't1"'~lJ (Blow Forming) ""i~t4iln,r"IJviI1,xLU"IJ 
L ~tl1 ,x~"IJ~ I"IJFI~ ~tJ (;11 lJ LLUU".lItl~ LLl-I ~ lJff ~ ~ (;Iil nJer1'Yi ~ 1 ~ ~ n~~"IJ~tJi4I 1 n n ~:::u,)"lJn 1 ~ 

~ ~ 

" . 
Thermoforming L"lI"IJ 1l,)UU1~lJ n~tl~LL~:::111"l1"IJ:::1~tll""I~~1L1t4iltJ m"'tll""l~ Lil"IJ~"IJ 

2. n~~'l..I'J1Jn1~ Laminating 
" m:::u,)"lJn1~ Laminating Lil"IJn1~LFI~tlU"..1-tl't1",i"IJ ~llJl~(lvil1~""~IU':)fi L"lI"IJ 

n1~LFI~tlULLUU~~ LLuu1-ifLvHh~!i j;J LLuu1-tt' Fl')llJ~tl"IJ Lilwll"IJ t"'Un1~1-tt''Yi~I~~nm~') LFI~tlU 

U"lJt) ~ '" (;IllJ 1'1') IlJ"""lJl ~ ~tl~ nl ~"lI,)U 1 ,xt)~ ",ii 1'1,)1 lJ LL;~ LLN rl"IJ~1 LL~ :::F1,)1lJ~"IJ ~') lJ~~iltl~ rl"IJ • • 
" ~tlU;","1l,)"lJU"IJ~"IJ~')t)~'" ~llJl~mFl~tlUt)~'" l~""~lu"lIU'" L"li"IJ m:::"'I~ 'Yi~I~~n ~1 Lil"IJ~"IJ • • 

.... 
3.2.7 n~'l..I'J1Jn1~'fl1J 1 

1. n~~'l..I'J1Jn1~ Casting 

" n~:::u,)"lJn1~ Casting Lil"IJn~:::u,)"lJn1~~"lJltJt"'Un1~""~tlt) (;I'l ~ULil"IJ".lItl~ L""~,) 

1"IJLLl-Iv.lJff ~llJl~(l~~(;I~~(;IilnJ"Yl1~""~ln""~IU L"li"IJ LLcJ"lJtl:::F11-~F1 illUt~~nJ1 illUt4in'"l~ 

2. n~~'l..I'J1Jn1~ Foaming 
" 

- Structural Foam Lil"IJm:::u,)"lJn1~~~ (;I t~lJt"'Un1~~"'~tl~tlln1f'\L.;Jl1tJ1"IJLiltl 
" . 
=n"IJ~I"IJ UUlJ ~~ j;JLil"IJLFl1-tlL~"IJ~h~11 "IJ~"lJllJ L~m~"IJ 

- Extrusion slab/sheet n~:::u,)"lJn1~~~(;It~)Jt"'Un1~~n~,)".lItl~L,j", t'Yi~LlJtlf\.,x 

ii m~".lIU1U ~') LL~:::~1 L~U~~ LLl-IV.lJffL ~tl~"lJltJ""1-tl~'" til"l1 L ~tlvi1tJ~mUI rlU t 'Yi~ LlJtlfvil1,x Ln '" 

m~".lImmi') t'Yi~LlJtlf~1-if~I"IJ~,)"lJ1"..qjLil"IJ PS LL~::: PP UUlJ~~(;ILil"IJn~tl~t~lJ LLcJ"lJt~lJ t~lJ 
" 

rl"IJ m:::LL'Vln t~lJ""lJ')nrl"IJi1tlFl ~tl~Ul 

3. n~'l..I'J1Jn1~ Fabricator . ., 
m:::u,)"lJm~ Fabricator Lil"IJn~:::u,)"lJm~li1-tt''Yi~I~~n~"lJ1iI"IJLil"IJt)(;I(l ~U L"li"IJ 

~ . 
4. n~'l..I'J1Jn1~ Transfer 

m:::u,)"lJm~ Transfer Lil"IJn~:::u,)"lJn1~~",,,..1-tl't1 "'~~ F1t1lJ'Yil,)I'l""~tllJ L.;Jl1 "lJLUI 
II 11', I 

~')tlth~=n"IJ~I"IJ 1~ LLri =n"IJ~I"IJli ~~ (;I'Yi~1 ~ ~ m'VltlfLlJ L 'lI'Vlii F1,)llJiu.ntl"IJ"..1-tl,xlJt)~ "'~"IJ 1~ • • 
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, ... "" ... 
mnJ£'l(;l LL~I1l~I1l~(;I1~1~Y1 3.2 

'W~ ~L~nYl~'elurli, 
Injection Molding ," PP,PE,HOPE,ABS,PS,PC 

Lrl1'tl~1-nyJVh, -n'W'".l1~'1I'tl~ 

Blow Film Extrusion t1~'Yi£'l1~~n HOPE, LOPE,LLOPE • 

Film Extrusion LLej'W~~l-JU1~ (U~~~Jlruon, LYlUm'".l) PP,PE,LOPE,HOPE • 

Sheet Extrusion 

Pipe and Profile 
PVC,PE,PP,HOPE 

Extrusion 

Rotational Molding PVC,PP,HOPE 

Thermoforming PS,PE,PP,PET 

t1~ 1~"lJ'Wl-J'elu m''elU, t1~U~~~Jl ruon • •• Laminating " ~£'l1t1-n'W 
PE,PP 

Compressed Molding Melamine 

U~~l-J1ru 3.5 ~1'W~'W L~'tl~~1n1'(;I~~U~~n'1l'el~'fJ(;I~1~n~~l-J'Yi£'l1~~n Fi'el Lijl1l'Yi£'l1~~f1 m~ 

Vi~1 ~ru1ml-J1 rum~ 1-n Lij 11l'Yi£'l1~ ~n~1l-J1~t1 LL~ 11l~ ~~ m'~u'".l'Wm~~~ (;I~~ (;IJl ruon'Yi£'l1~ ~n LL£'l~ 

"lJ'W111l!l(;l~1~m'~l-J Ll1lmijl1l'Yi£'l1~~n~iJn1~1-nl-J1n~~c;\ H1LLri PP iJm~1-n~1'Wl-J1n~~~!ltl£'l~ • • 

" , 
t-nLijl1l'Yi£'l1~~n~~~l-J11l LL~I1l~~~~UVi 3.3 

'II 



LDPEJEVA 
6.9% 

22.9% 

" ..... 4 I .., CiI 

n1~m'~'"I1t11WWl1~JJ~J)11"lf;l1,:j1 ~,:j'W 

• nNLY1'Y'l~~1'Wl"lmtl~m~ru"Yltl . 

"" • J)1I"lL~'W'tl 

Plasticizer 
2.7% 

PMMA 
0.2% 0.2% 

34 

75 

11 

5 

5 

2 

2 
, " 

n1nJ~f;l~~f;lJlru-n'Y'ltl1~~n~'tlL1I'W'r.Jf;l~1~n~~~~'I1u~~'W~1~fu'r.Jf;l~1~n~~~~'W1 ~,:j'l1'W 

~,:jilLN,:j1'W~~f;l~~f;lJlru,,]'Y'ltl1~~nu1L')ru1n~L~£J,:jnULL~~,:j'r.Jf;l~1~n~~~~'W1 ~~'tl,:jn1~1-n 
" ~~f;lJlru"]'Y'ltl1~~n L-rl'W n1~~~f;l;'W~')'W~tl£J'W~'"I~iln1~~~f;l1'Wu1L')ru1n~L~£J,:jnU~1'Wn1~~~f;l 

~ tl £J 'W ~ L 11 'W ~ 'W L ~ 'tl ,:j '"11 n n 1 ~ ~ OOJ 'W 1 'r.J f;l ~ 1 ~ n ~ ~ ~ [;\1 ,:j 1 "If 'tl ,:j l.h ~ L Y1 filL Y1 m1 ~ ~ 'W '"11 n 

nN LY1'Y'l~~1'Wl"lnLtl~m~ ru"Yltl~,:jYi11,x Ln ~ n1~m'~'"In ~,)"lf'tl,:j ~ ~~ f;l~~ f;lJl ru"]'Y'ltl1~ ~n 1 'WL"lf f;l . . " 
nN L Y1'Y'l~~1'WI"l~LLtl~m~ ru"Yltl L1I'W~1'W,)'W~1 n J)1I"lh~,:jil'WL£JU1£J~'I1u~'W'Wn1 ~~ OOJ'W1 . ~. 

I '" I I 

'r.J f;l~1~n~~~1 'WJJijJ)11"l~'W1 f;l1~~1J)1£J~i,:j L-rl'W n1~~00J'W1~'WYl"1!1£J ~,:jY1~LtlJ)11"l f;l~t)'W'tltln 

L1I'W~'W 



Unidentified 

Fabrication 

WOven 
r.4 

Pellet! Recycle 
12"1. 

" I 4Q.od q .... CiI 

LL(;I~:;n~:;1J'J'Wn1~eJ~ (;I l.WltJ~:;L~tJ "''''.:!'W 

35 

16·' 

• n1~~"'~'WlU (I njection) ii~ "'~'J'W~~" 'WL '11 (;In!.:! L'VlYnJ,"1'Wf'I~LL~:;tfhmJ'Vl~l.J1 n 

~~",ii.:!~~tJ~:; 84 ~~':!~':!l.J1 H1LLri 111f'1(;1:;t)'W~~n LL~:;111f'1n~1.:! ~~tJ~:; 9 LL~:; 4 (;I1l.J~1~1J • 

• n1 ~.yh PelieURecycle 

• n1~L1.h~'WlU (Blow Molding) iin1m~:;'"l1tJ~'J"'WVJn1JijI11f'1 L"'tJii~",~'J'W~~ 
"'WL'1I(;InNL'VlYll.J,"1'Wf'lnL~:;ml.Jru'Vl~l.J1n~~'" ~'t1tJ~:; 64 ~~':!~':!l.J11~LLri 111f'1(;1:;1''W~~n LL~:; • • 

111f'1(;1:;1''W~~nL~tJ.:!L'"~~~~tJ~:; 9 LL~:; 9 (;)1l.J~1~1J Lti~.:!'"l1neJ~(;IJiru"]U~:;LJ1'VlLth;'W~uii 
" " , 

i mtru:;n~'J':! ~~.:! Hf-w'WYi" 'Wn1~"lI'W~':!l.J1n~.:! eJ~" ~ii f\l1" -ifr.i1tJ ~1'W"lI'W~.:! ~.:!~.:! hJUtJl.J"lI'W~.:! 
" 
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~ ~ 

• n1~~!1l1-!1l~'W~tJvi'ilLL~:;tYl~lyJ~(Pipes and Profile Extrusion) L'W'il-l~1n .. 
CJ~ j;]Jl ruov1tJ~:;Ul'Vl Lth~'W~tJiJ~ n'rtru:;n~,)-l~-liJ n1 ~m:;~1U~,) 1 'W'Vl nllihn ~ t!1luiJil'l~,)'W'il,i1 'W 

~ , ~ ~ 
, 

L"lJj;]nNL'VlyuJ'\.n'W~~LL~:;uhJru"~~1nVi~!1l ~'elU~:; 74 ~'il-l~-l~1 H1LLr1 1l1~j;]:;.r'W'il'iln ~'ilU~:; • • 

14 

~ 

• n1~tJ~:;m)lJ~'W~,)'WYl~1~~n (Fibrication) iJi!1l~,)'W'iltl1'WL"1Ij;]nNL'VlYl~~1'W~~ .. . 

4 j;]1~~1~lJ 

3.3.4 ,j~Lll'VI'1l'£l-3~CJaj;]CJaj;].ncu,.j''n~1~91n r.i1u'Un(;,I1~CJaUl.ncu,.j'tJ~1t1'V11-3 

Agriculture 
1~. 

~ 

Others 

Resin/Recycle 
12% 

Furniture, 
Home &Offlce 

Station 
16% 

~tJ~ 3.5 i!1l~,)'W"1I'il-l eJ CJ~ j;]CJ~j;]Jl rueyJYl~1 ~ ~ n 1 'WtJ~:;L'Vl fill 'VlU~1 LL'Wn m~ CJ~ j;]Jlruov1tJ~1U'Vl1-l1 'W .. .. 
11 Yl.fiI. 2548 (~mu'WtJtj;]n~u~LL~-ltJ~:;L'Vlfill'VlU, 2550) 
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1 ~ '1i~ ~ (;) LL~:;ij n'Wm':;"'l')tJ ~'J IWll-JIJijJl,) fl ~,)'l1 "1I'tl'ltb:;L'Vl Pll 'VltJl-J,) n~~ (;) L~'tl LmmJ L YitJuriu 

~~ ~ ~ ~~.n ru.,hJ:i':; LJl'Vl~'W L il'fl'l"'l ') n n'):i' l-D' U:i':i''''l.n ru,rij n'1:i'n :i':;"'l ') tJ ~'J'fI u-i'J tb:; L'Vl PI LL~ :;LL'Vl:i'n . ~ 

~'W LL~~~:i',)n'1:i'L~UL~L~~tJl'Wil ~.PI. 2543-2548 ~'lt)'l~'tltJ~:; 18 
OJ 

_Of tV tV..a..J • a ... 
3.3.5 l.I~~tJ'W~ n'VI·G4~ ~~ n~'VI'l..I ~'£)'£) ~~1'V1n'i'i~ L~ (;)'Yi~1~ j;I n • 
1. if~~tJ,j1'Uj;l~1(;) L~n 

n'):i"'1I tJ ') tJ ~'J "11 'tl'lJl ') 'J :;LPI :i'ltjn"'l"1l 'tl'l L~ n ~'l ~ ~ 1 ~ ml-J ') rufl'J ') l-J ~'tl'l n ,):i' l-D' 

. "" 
~ ~ ')~ ~ n L ~l-J ~'l;'Wvi'll 'W~h'W'tl ~~')~n:i':i'l-J LL~:;n') :i''fIt.lLJl flu1LJl fll1 ') 1 ~ fl'J,)l-J ~'tl'l n'1:i'1-D' Lij (;) .. . . 
~~')n~~')tJ"]jU(;) L~'fIl-D'u1Ln flJl')tJl 'Wt.I:i':;L 'Vl PI LL~:;~'l'fl'tl n It.1El'l ~~') (;) L~ n~'l ~~ 1 ~ij fl'J,)l-J~'tl'l n'1:i' 

l-D' Lij (;)~~')~ ~mEl-J,) rul-J,) n~'l ~'fI'lij n'1:i'U') L;)') Lij (;)~ ~ ') ~ ~ n"'l ') n ~ ~ ') tJ t.I:i':; L'Vl PI L(;)tJt.I:i':; L'Vl Pll 'VltJij 

n'1 :i'~~ ~ ~~~.n ru.,]~~')~ ~n L ~'fI~'l'tl'tl nt.l:i':;l-J') ru~'fItJ~:; 70 LL~ :;~'l'tl'tl n Lij (;)~~')~ ~n It.1El'l 

t.I:i':;L'VlPlr.i'WLL~:;~'tl'ln'll'Wil ~.PI. 2546 t.I:i':;l-J')ru~tltJ~:; 42 "1I'fI'll-J~,"h~'l'fl'tlnLij(;)~~')~~n"1l'tl'l 
'" 

El'l n'fl dj'WcJ~'l'fl'fl n:i',) tJ 1 ~ rul 'W'fI ~ ~')~ n :i':i'l-J~~ ')~ ~ n~ n ~'JtJ L il'tl'l"'l,) n ij ~'W'Vl'Wn') :i'~~ ~ ~') LL~:;ij 
'\J G.I " " 

" 
n') ~'l n ,):i'~ ~ ~~'l 'W'tl n"'l,) nlln'1:i'ij LL~'W'W ~'W,)'fI ~~ ')~ n :i':i'l-J ~ ~ ') ~ ~ n"1l'fl'l t.I:i':; L'Vl Pll 'Wn 'Ci l-J ~:;t)'W'tl'tl n .. . . 

. " 
n ~ ,)'l L(;) tJ L~ ~'):;t.I:i':; L'Vl PI"]j ,)'tl ~'fI ,):i':; L1JtJYi ij n') :i'~'1 Lih"'l :;1-jf'fl ~ ~ ')~ n :i':i'l-J~ ~ ') ~ ~ n LU'W • • 

Lflij"1l'fl'lt.l:i':;L'Vl PI LL~:;~'JtJ m,)l-Jl~ LmtJU'tlU,)'ll-J,) n ~,)'W'Vlf~tJ') n :i'tlL~:i'Lflij"1l'tl'l ~:;t)'W'fI'tln n~')'l 

~'1 LU'WU"'lr.rtJ ~') ~ 'Y~l1,) 1 ~~ LmtJ1Jl 'Wn'1:i'LL ~'1oi'Wl 'W'eJ ~~')~ m':i'l-JtlL~:i'LflijLL~:;'eJ~~')~ n:i':i'l-J 

~ ~ ') ~ ~ n ~') l-J ~ ') tJ L 'lI'tl ~~ ') ~ n :i':i'l-J "11 ru:;~t.I:i':; L 'Vl PI~ 'W ~'W ') ~ ')'W'tl ~ ~ ') ~ n :i':i'l-J n ~ ') t.I:i':; L'Vl Pll'Vl tJ • • 

1~ LLrl Hf~t)'WLL~ :;Ln')~~ n n,)~'lt.lfu~'J L ~'tl L~l-J PI ntJJl')~l 'Wn'1:i'LL '1l'li'W L'lI'W n'):i'l-D' L'Vlfl L'WL~U 

'Wt) ~ m':i'l-J ~,)'11 n'1:i'Pl~,) (;) LU'W~'W uu LU'WU"'lr.rtJ ~') ~ 'Y 1 'Wn'1:i'L ~l-Jt.I:i':;~'Vl fiJl,)~ n'1:i'~~ ~ L ~'tl~ (;) 

~'W'Vl'WLL~ :;t.IfUt.lN fl ruJl,)~ ~'Wfh :i''Jl-J t)'l n'1:i''fI'fIn LL1JU~~~.n ru'Y11 mJ L ~'tltJn:i':;~u~'Wfh 1 ~ij • • • 
." " 

l-J~ f'l') L ~ l-J ~'l;'W 'W'fI n"'l,) nllEl'lij n ')nJ')tJ ~,)'Wn'1:i'~'l'Vl'W 1 'W~ ~ ~.nru.,]~~')~ ~ n Lm'(;)fi:i':i'l-J (;)') ~,)'l1 
"" u" 

It.1l1') n'1:i'~~ ~ 1 'Wt.I:i':;L 'Vl PI~ij ~'W'VJ'Wn'1:i'~~ ~ ~') L'lI'W n'1:i'U')tJj,)'W"1I'fI'I~~')tJu1';'Vl"'l,) n 1~~t)'W 11.1 

~'l 'Vl'W 1 'Wr.i'W'lI 'J tJ Li'll ~ n'):i''W ~'W ,)'tl ~~ ') ~ n :i':i'l-J ~~ ') ~ ~ n "1I'tl'lt.l:i':;L 'Vl PI~ ij ~'W'Vl'W~,) Lil'W It.1'tlu')'l • • • 
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~,)c;JLr,)~1n~\J 'fl~~11)1m~~Vi~1~~n~~iin1~L~1-ruL~ut~'flth~~,)c;JLr,)LL~~iin1~LL"1l~i\Jl\J~~1c;J . ~ 

J' 
~1n~~1n"lJ\J 

-.,.., rev Ci' 
2. if~'UJj;J1\J1l1'l::~f'l1\J1)J'U'7I'£I.:J L~n 

:: .., .J ~ J' iI Q .., ~ ~ oICII J' 
fl1,)~\J1~\Jl \J~~1 c;J t~ nVl L Vi~~~"lJ\J~~ e.J ~ 1 1)1 e.J~ ~fl ru"VItlt~~L~u~~n Fl1~~"\J 

~ ~ ., ., 
~1~hJ~')u tl~~11)1n~nJ Lil I?lVi~1~ ~n~~ii n1~"U1U ~') LL~~ii~1 Fl1~~;\J~1~~1 Fl1\h~\Jt~ n . ~ 

1 \JVl1~ ~N ri\J·ih~~~~11)1n~~~~\JlUVi ~1 ~ ~n~ rJI'fl~ Hi' Lil I?lVi~ 1 ~ ~ n~1 n~ ~~11)1 n ~~~tJL~~LFliii\J 
.J_ .t .., Q ~ Q.r4 '" t! .., .::::. 

tl~1uVl~nFl1~~"\JLtI\J,) ~t1I?lU tI?lU~~ c;J~,)\Jl \Jn1~e.J~ ~~~ t1~tl~~lJ1 ru~'flU~~ 50-70 ~ ,,\Jnu"lI'Wc;J ... .. 
Alii SI Q!'.. 1.I £til ..... '" oJ J' '1" 

"1Jtl~~\JFl1) "1Itl~ ~'WVl\Jn1~e.J~ ~Vl~1)IlJ I?l e.Jtl~~ntlUn1~~~ ~'fl~ LL1Jn~U~'WVl\JVl~~"\JmlJ ~UI?l,)U 
"IU ~ ., 

tl~~ntlu riufl1,) ~n1 ~LL "1l~i\J"1Itl~ ~'WA'1Vi ~1~ ~n 1 \J~~11?l t~nvh 1 t\'~tl~~n'flun1~hl~1lJ1~t1 L ~lJ 
., , , 

n1~e.J~ ~ 1 t\'~~~\JLYltl ~tlU~\Jtl~ Fl')1lJ rJItl~ n1~"1Itl~ ~UlLfl Fl1~ LyhVi FI')~~~~~ e.J~ l'1tl Fl')1lJ~1~1~t1 .. .. 

, ." 

PET iin1~Ltl~U'WLLtl~~ 1tll \JVi fl!Vl1'1 L~m riU~11"l1U12!\J~U LL~ 1?l'l~~~tlVi 3.6 
~ 

$1 ,700 
Asian PET Chain Margin Distribution 

$1,600 

$1,500 

$1,400 

$1,300 
$1,200 

$1,100 

g $1,000 

': $900 
8. $800 ... 

$700 U) 

::> $600 
$500 

$400 

$300 

$200 

$100 

$0 

, ., ., 

150 
145 
140 
135 
130 
125 _PET 
120 
115 
110 
105 
100 
95 
90 
85 
80 
75 
70 
65 
60 
55 
50 
45 
40 
35 Naphtha 
30 
25 
20 
15 -Crude 
10 

~tlVi 3.6 nl"l1'l~n2!\J~U e.J~~Jlru.,mt(;lnFliiLL~~LilI?lVi~1~~n PET ~~LLl'1L~tl\J lJm1F1lJ Vi.fI! . .. 
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3.3.6 nl~'l.J~LIlFlLij~~~I"'~n PET 

Lilln'YH'lI~~n PET ~1l-JI~nCJ~[;ldjuCJ~[;lJ1(U'Vl1~~~IU1h~LfI'VlLL[;ln~l-.3nU~n~N~m~ 

1-if-.31U"1l'el-.3CJ~[;lJ1N.,rLL~1l~1l1~ 
'IJ 

1. n1~'l.J~tnFlLij~~~I"'~n PET ,t1L~n 

m~'lJ1tJ1 ~ LillnYl~1~ ~ n PET ~'l t~n~'lul ~ q)1-n um~CJ~[;l'lJ~~,J1N.,r"1l'l rn 
" " I " II I I I 

1h~Lll'Vl~1-.31 L'lIU tJltiln~l-J tJl~l-J tJll1'UYi"ll "lI1LL~~nILL'Yhuu tJl~l-JLYitl~"1I1l1YlLL~~LYitl't~ 
I I "''' II 

Yl~-.3-.31U L~1'el-.3~l-JLLtl~ntltltl; tJICJ~Ll! tJlul""mll-J~~'ellrn Lilu~u utlnr.nnilt1-.3iim~1-if~lu 

LillnYl~I~~n PET iUn~l-.3 (Amorphous PET Polymers: APET) lUlULL'lJ'lJLLt./u~1tl~~l-JL~tll.if 

~IULyJLL~~~lm~LU~ LL~~LLt./UyJ'elU~ (Hot Stamping Foil) "1~"1 

2. LLt./U'lJI-.3 (Slim Sheet) 't-num~'lJ~~,yJ'elU;\fu (Blister Packing) 

ih~f'lJ~U~'L'l"]jJ1Norl LL~~CJ~[;lJ1Nov%U1 L'lIU LLUN~YfU LL'lJ[;lL[;l'eli 'f.Jun~N1yJ.yh LL~~L~1tl-.3 
" " 

L;iuu Lilu~u u'elnlOjlnilt1~ l.if"'I'lJ~~,J1N"'Yl~I~ ~n;ulu LL'lJ'lJ ~1~1 (Thermoforming) L'lIU li'lu 

tu1-.3 LL~~01lnl~~-.3'lJ'el-.3~1-.31 L'lIU CJ~Ll! CJ~Ll!LL,x-.3 \lnn'll1n LtlPln1l-J ~~rn L1ju~u 

3. LLt./U~UI (Thick Sheet) Hf"'ILLt./uihu LL~~tl[;l~I~n~~l-Jm~"1Iu~~ • 

II " I I 

'lJ~~IOjJ1N.,r'lJ'llntJltiln~l-JLL~~tJl~l-Jl-JlnYiMW'll-J~tlU~~ 62.2-63.1 Luuf ~'elU~~ 1.5-2.6 "1I'lln • • 

[;l1~1~~ 3.3 ml-JINm~'lJ1tn~Lilln'Yl~I~~n PET LLtl~ml-JCJ~[;lJ1N"~l.if~'lt~n tJ 'Yl .PI . 2547-

2550 ('lJ1';'Vl ~ULlnnl-J1 t'Yl~Ll-J'elf~ "hnln (l-J~I'l1U) , 2552) 

"1I'lrnultirn~l-J 4,16 38.6 4,509 37.8 4,829 37.0 5,115 36.4 

"1I'lrnUllnl-J 2,57 23.9 2,958 24.8 3.312 25.4 3,642 25.9 
... tf' 

186 1.7 228 1.9 "1I'llnL'lJU~ 289 2.2 369 2.6 

LLt./U PET 758 7.0 830 7.0 905 6.9 967 6.9 

tlU1 3,09 28.7 3,389 28.4 3,701 28.4 3,977 28.3 

~'ll-J 10,7 100 11 ,91 100 13.03 100 14,07 100 
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2. Wl~1.J~L.nFlLijfl'Yi~1~~n PETLUtJ~L"p(l"tJ 

n1~iJ1tJl fil Lij ~Yi~1 ~ ~ n PET 1. 'lJtJ~~L'" flI1."u1. fl:wn1~~ ~ (;I LtI'lJ~~ (;In ruorl 

~~1n~~1m.h~L1l'" ~1nn1nh~)"!'l~~~.;r'fm~~~(;InruorlYi~1~~n~1~~1nLLiJiJ~'t)iJCl1)..!~~~(;I 
~ ~ 

, ... , 
)"!1nVi~c;) 1~LLri ~~(;Inruorl~1nm:;iJ'l'lJn1~ Blow molding UU)..!~~(;ILtI'lJiJ~~,nruorl"JJ'lc;)ih~)..! 

" I I I 

U1'fic;)~)..! LL~~Lfil1't)'1~)..!tJ~:;LJl"'~'lJ1 ~'t)'1~'1)"!11~LLri ~~(;Inruorl~1nn~~iJ'l'lJn1~ Sheet/Film 

Extrusion Uu)..! ~~ (;I LtI'lJ~~ (;In ruorltJ~~L1l'" LL~'lJ ~~)..! yJ't)u~ 'lJ't)n~1 n~U'l~1)"!1~(lU1)"!1;'lJ~tJ 
~ 

LtI'lJ~~(;Inruorl~1'11 ~i"lun~~iJ'l'lJn1~ Thermoforming LL~~ Fabricator L"Ji'lJ tl'lYi~1~~n tl'lU 

Cl1~1.~'t)1~1~ LtI'lJ~'lJ LL~~~~(;Inruorl~1nm~iJ'l'lJn1~ Injection Molding UU)..!~~(;ILiI'lJmi't)'11.~ 

Blow molding 83,166 77,466 

Casting 80 0 

Compression 12,000 840 

Foaming 6,840 5.189 

Injection Molding 18,330 23,650 

Monofilament Extrusion 180 3,206 

Pipe/Profile Extrusion 3,080 15,200 

Sheet/Film Extrusion 57,812 36,239 

Other Molding 0 5,808 

'. 
'~'l2-1 .181,48'8 162;390 

~2-I1m~[;J : m~iJ'l'lJn1~ Injection Molding hh'l2-l~~(;InruorlYi~1~~n"1l'lJltJ"JJ'l~ (Preforms) 

~1~fiJ~~(;I"1I'lC;) 



41 

", I I" 

~'tl~ l-if~'lJYll 'lJn 1 ~''lJ~~~1 LL~:;ij ri11-ifr.i1U ~~~~ilu~ CJ~ [;I L ~'tll-if~1'lJJl1ul 'lJU~:;L'" fiI LYl11!'lJ 
" 

~,)'lJCJ~ [;I.n ru-n1il1 nm:;u,)'lJm~ Sheet/Film Extrusion ij~ m!ru:;d:I'lJLL~'lJU1~l111 ~ijri11-ifr.i1u 

1 'lJn1~"1I'lJ~~ hi ~~ ~1 n1!n~~ilulJ-w 1 L -if1 LL~ :;~~'tl'tl n ~:;~~ 1~U~:;L'" fiI ~ 1~fu m~CJ~ [;I CJ~ [;I.n ru-n 
" 

~~ mh,)U~:;L'" fill." U'lJ'tl nlil1 nij n1~ l-if~1'lJl 'lJU~:;L'" fiI LL~')U~ij n1 ~~~'tl'tl n luu~u~:;L'" filj;j1~1 

l~LLri n4U'lJ ~~f~'tlL~1n1 'el'tl~L[;I~L~U ~'lJtcn,h;u L-:)Ucn'lJ1~ ~'lJ LL~:;ijm~-w1L.;r1U1~~,)'lJ1il1n Ok! • .u 

U~:;L"'fiI~'lJ ~'lJtcnLilm;mL~:;qj~'lJ m~1rum~1-if~1'lJCJ~[;I.nru-n1il1nm:;u,)'lJm~ Sheet/Film 

, 
[;I1n~Y1 3.5 m~1run1~1-if~1'lJCJ~[;I.nru-n PET 1il1nm:;U,)'lJm~ Sheet/Film Extrusion 

l'lJU~:;L"'fil1vlU (Jl1F1CJ'lJ')n n) 

1,699 1,482 

39,851 35,968 

57,812 36,239 

19,660 1,753 

1il1nm~1rum~1-if~1'lJCJ~[;I.nru-n PET 1il1nm:;U,)'lJm~ Sheet/Film Extrusion 

l'lJU~:;L."p\l."u ~Ut)1 U ~ . fiI . 2551 LL~:; 2550 i1~cn~,)'lJm~1ru-w1L-if1j;j'tlm~1rum~H~1'lJ 

l'lJU~:;L"'P\¥'tlU~:; 8.64 LL~:; 84.55 LL~cn~~~[;I1~1~~ 3.6 LcnUU ~ . P\ . 2551 i1~cn~,)'lJm~-W1L;1 

~cn~~1il1nu ~ . P\ . 2550 L~'tl~1il1n'tl[;l~1~n~~~m~CJ~[;ICJ~[;I.nru-n~~mh')i1m~"1.IU1U~,)L~lJ~1n • 
Xd ." ...I,., ,.I":X 0"'.1 If" 
"1.I'lJIil~~1~1H) CJ~ [;IL~'tl ~"l!~1'lJ ~'lJu~:;L'" P\ L~~"1I'lJLL~:;~ cnm~'lJ1 L"1.I11il1n[;l1~u~:;L"'fiI LI'l 

m~1~~ 3.6 ~I'l~,)'lJm~-W1L;1CJ~[;I.nru-n PET 1il1nm:;U,)'lJn1~ Sheet/Film Extrusion 

2551 19,660 1,699 8.64 

2550 1,753 1,482 84.55 
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, 
LL~f;)'1~'lIn1~1'1~ 3.7 

Blow molding 83,166 58.02 77.466 57.93 

Casting 80 0.06 

Compression 12,000 8.37 840 0.63 

Foaming 6,840 4.77 5.789 4.33 

Injection Molding 18,330 12.79 23,650 17.69 

Monofilament Extrusion 180 0.13 3,206 2.40 

Pipe/Profile Extrusion 3,080 2.15 15,200 11 .37 

sheet/film Extrusion 19,660 13.72 1,753 1.31 

Other Molding 5,808 4.34 

3.4 u1..l~n'el1.Jn1~" 'U'el91~1'V1n~~~'W~1~91n PET" 'U1..I~L 'VIAL 'VIti 
u • 

'" .... .., d' 
3.4.1 ~HJ~911.J~~'"Illtu't1"l1'l91 PET " . 

i1~~Ut.!'flln~ 1~ n a~ LFl1'fl'l ~~;j n 1 ~LL '1! 'I it.! nt.!I"1'flt.!-D 1'1 ~'1~ 11"" FI,)1 ~ ~'fl'l n 1 ~ 1-DU ~~~ q q ., q 

I " I I I I 

.rlt1.lerl'')f;) PET L~~~1n~t.! r.j-.l;j~u~~n'flUn1~~~~ln"1l')f;) PET LYi'flr.rf;)fl'l1""nu~~~lnLFI~'fl'l~~ 
~ ~ 

" ~1t.!')t.!~1n ~~~ln'')f;) PET n£J1~nJ1t.!u~~LVlf'llVl£J;jn£Jf'l~L~£Jf;) c;i'lil 
~ ~ 

e.G.'.::jq.Q r .... 0 .... ~ I .J 
UntVl Vl . "lI . LFI.'flt.!Lln'fl~~f'l1~ln ~1nf;) In'l'flmf'l"1lVl 88 ~ . 1 In .LN-n1'1 'fl .~~~~u1 

~ . 
I " " I 

~ .~'1iu1 Lr~ri'fl~'1;t.!L~'fltJ ~ . f'I. 2538 ~')m~t.!Vlt.!~f;)Vl~LU£Jt.! 11 0 ~1t.!u1Vll~fun1~~uu~t.!t.! • • • 
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" tr""U'WiJn1~~~[;I~'Wfh 5 lh:;L1l'Yl ~'111 • 
1. ~~ [;In ruovl"1I'.l c;) PET ~l~f11 n1~U'tll-J fu'tl tI '1'1 LL ~1~~'1u1 'W[;I~'1 c;) tc;)tJLiI'W~il'l 

1'W~~~[;I~iJih~'1n1~~~[;Il-J'1n~~",1'Wu~:;L'YlPl 
~ . 

, , , 
~ .... ~ 0.., ell .cI Q.c::I A 

2. ~~[;Illru"Vl"1l';lC;) PP ~'1~~11n1~11~~"Lm'tl'lC;)lJ'Yll-J'tlru~Ill-J~'1 
~ ~ "''' 

, " 
3. ~~[;Inruovl"1l';lC;)L~i;''tl'l~'1m'lI'1LL~:;'tl'W'1lYu~';I'W11f01f01~ ~';Il-J";'1n1~[;ImL~'1 • 

4.~~[;Inruovl~'1~'1~f11"11';1C;)~~'1~~n 

5. ~'1 L~'Yl~~'1~ ~n ~'1~f11n'1~"1I'W~'1 LL~:;{C;) Lri11~'WI!hLL~:;d~J'W~';I'W~il'l"1l'tl'l 

~:;1111t~~~~nCl'WfnfOl'tl[;l~'1~n~~l-J • 
tr""u'W 111,;''Yl Vl.:.D. LfOI.~'WL[;I'tlf~~'1~(;] "hn", ~~[;I"1I';IC;) PET hXn11~~~[;I . ~ 

I I ,.. 

Lrol~'tl'l~l-Jnu1~qj1'Wu~:;L'YlPll'Ylu~~'1u~'1U L"lI'W 111,;''Yl L'W~l1Lfi (l'Ylu) ~'1n"', u1,;''Yl t'tl~; L'Yl~C;)~'1 

~1n",. 111,;''V\ LoW'Yl'rJ'tlfl-J (l'YltJLL~'W~) ~'1n"', 111,;''Yl ~'1i fOI'tlfU'tlL~i'W ~'1n"', Siam Mineral and 

Drinking Water, 111,;''Yll'YlUrol'1fu'tl'WLL11~rol ~'1n'" (lJ~T'll'W), 111,;''Yl Viutn~"'~ (u~:;L'YlPll'Ylu) 

~'1n"' , 111m, uU~L';I'tlf L11~l1l4", (u~:;L'YlPll'Ylu) ~'1nc;) LtJ'W~'W 
" " 

ih~'1n1~~~[;I"1I';I'" PET: 273,493,600 "1I';I",/U 

2 .11~';-'" L";..,.n'!lil-J (L"'!IU~U~) ~1n'" 
" , 

111,;''Yl L~'Yl'rJ'tlflJ (l'YltJLL~'WC;)) ~'1n'" rfI-l'tltlL~"1IVl 85 lJ .11 n . 11'1'1'1'1-'Vht"1l~'1 [;I . 
" 

"'" I I 

L"1I'1~l-J'tlfOl'tl'W 'a.'VhrJ'I ".~~111 ri'tlrfl'l;'WLij'tlt)'WVl 5 ~'1~'1f01lJ ~ . PI . 2539 t"'Un1~1';1l-J'Yl'Wn11111,;''Yl • • • 

~'1fn~ruf~LUml-Jl1 (DEG) ~'1 LtJ'W~~~ [;ILroli'tl'l~l-JLUU~LL~LYiU'l~'L~m 1'Wu~:;L'YlPll 'YlU tr""u'WiJ 
.... '" '" " 

" n1~~~[;I~'Wfh 3 u~:;L1l'Yl ~'111 
" 1. ~~[;Inru"Yl~~'1~~n;'W~u"1l';l'" (Preforms) 

'IJ 

" n'1~'1n1~~~[;1 407,000,000 ~wt1 
" 2. ~~[;Inruovl"1l';l"',j,'1 PET 

n'1~'1n1~~~[;1 180,000,000 "1I';Ic;)!U 

3. ~ ~ [;In ru"Yl ~ '1 "11 ';I '" ~ ~ '1 ~ ~ n ~ li'1" '1 n ~ ~ '1 ~ ~ n u~:; Lll'Yl HOPE 

(HOPE Closures) 

" n'1~'1n1~~~[;1 540,000,000 ;wt1 
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" , 
u1-li''Yl L~'tl:: L~'Yl ~')n~ ~~'tltlL~"IlVi 23/4 ~. 2 Cl.U'Yl~fi')i1-~,)~~~~LLfftJ j;].U')tI .. .. 

, ", 
'il,)~ 'tl.Lij'tl~ '"I.1.h1l-lfi')i1 L1-~ri'tl~~Lij'tlU YLPI. 2537 " ~')tlu')'Yl 

• 
>- ", " 

t~tJil1' j;]ClUJ'::~~ ~c;)') L\ltlfi~n'"l ~~ j;]"Il'J ~ PET ~')~fuuJ'~'"Iu,)~~~~ 
o .dI 0., d 

tI')~~ LL~::tI')~tI~"Il •• • 
" , 

'"I')nUtlLtlU ~.PL 2539 iln1n~~'Yltl'"l~'Yl::LijtJtlLUtl 70 ~,)tlU')'Yl LUtln1J'~~'YltlLtln1~~~j;] PP . . 
" ~~j;]~tlA'') 2 UJ'::Lfl'Yl ~~i1 

1. ~~j;].nru-n PET H1LLri ~~1~~n;tlJ'U"lJ'l~ LL~:: "Il'J~~,)~~1~~n 
" 

2. PP Corrugated Sheet 

u1-li''Yl L~'tl:: L~'Yl ~,n~ ~~j;]"lJ'J~ PET L~nuu1-li''Yl~LtltI~U,)~,)tI'tl1~1J'LL~::L~'i1'tl~~~ 
OJ 

" L~LLri u1-1i"Yl L~1-~~"Il ~')n~ u1-1i"YlL'YltJu')Vi~u ~')n~ LL~::U1-li''Yl t'tl~tI ~')n~ • 
" 

n1~~mJ'~~I?1"1l'J~ PET: 1. "Il'J~U1~~~~ 2.00 ~j;]J' 40,000,000 

" 
2. "lJ'J~U1~~~~ 1.25 ~j;]J' 10,000,000 

" 
3. "lJ'J~U1~~~~ 1.00 ~j;]J' 6,000,000 

" 
4. "lJ'J~UI~~~~ 0.50 ~j;]J' 8,500,000 

" 
5. "lJ'J~U1~~~~ 0.25 ~j;]J' 12,000,000 

4. t1~ti't'l ihhJ'£Itlu,.r;fI (t.I-a::L't'IflfL't'I!I) ~,nl?1 

"Il'J~/tJ 

"Il'J~/U 

"Il'J(;l/U 

"Il'J~/tJ 

"lJ'J (;l;iJ 

u1-li''Yl \lUU'tltlLL~fI (UJ'::L'YlPlL'YltJ) ~')n~ LUtl~~~j;]~~I?1.nru-n~~')~~mL~:: 
OJ 

" , 
~~')~ ~n1L'l! Lf1~ ~~ LUtlmJ'-Wr;J.JtI,)flrull,)~"Il'tl~ ~~ l?1.nru-n~'JtJ L 'Ylfl ttlt~uitl~~ L Yl'tl~1~')~mL";~ 

•• OJ 

, 
Q -1. L~"lJ'Yl 53/34 'l!.LL~tI~"lJ Cl.L~'l!nn'rt~ L"Ilj;]~tI'tl..:JLL"lJ~ nNL'Yl~~~')tlfI~ ~~j;] • • 

~~j;].nru-n~~1tJUJ'::Lfl'YlL~LLri "lJ'J~ PET, PP Cups, Jelly Cups, Flexible Packaging 

2. L~"lJ~ 1 ~ . 2 Cl.u,)..:JU'J'Yl'tl~-~~J'J'ru1.J1 j;].n'rtDf\ltJ~ 'tl.L'YlJ'U'tltJ '"I.tltI'Yl1.J1 

" 
U'"I'1Utlu1-li''Yl \lUU'tltlLL~fI (UJ'::L'YlPlL'YltJ) ~,n~ iln,)J'CJ~j;]~tlA'111..:J~~~ 

1. PET, PP, PS Sheets 

2. PET, PP Cups, Jelly Cups 

3. PET Preforms 

4. R-PET (Recycled PET) '"I')n"lJ'tl..:JL~tJLtlnJ'::u'Jtlm~~~j;]"Il'J(;l PET 

U'"I'"IUtlUJ'::L'Yl PlL 'YltJil ~~j;]"lJ'J ~ PET ntJL ~ nhL~::nmj'tltJil~,t1'JtI~') n uJ'::n'tlunu . ~ 
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, 
1:J~[;1.nru"r1~-1hj~1lJ'W'W::;Un1~I:J~[;1'11')j;l PET L~LL'\j'U'il'U eJ'1:J~[;1"D')j;l PET LL~::;ri1i-1n1~1:J~[;1Vi . " 

, 
f;l1~1-1Vi 3.8 eJ'1:J~[;1"D')j;l PET l'Uth::;LVlfl!hltlLL~::;ri1i-1n1~1:J~f;ltJ 'VLfI!. 2552 (n~lJtN-11'U 

" 

1 12,170 

2 8,010 

3 2,880 

4 
.. 

5 u11i'Vl LVltltJ1YiYlU ~1nj;l 1,437 

6 1,224 

7 

8 15,159 

9 

10 

11 92 

12 2,236 

13 4,272 

14 3,115 

15 1,000 

16 8,000 

17 3,115 

18 3,071 

19 6,408 

20 224 

21 2,047 
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23 445 

24 1,780 

25 89 

26 208 

27 7,500 

UIOiIOiU'W~u ~~ ntlU n1 ~ 1 'Wtl (;I~ 1V1 n ~~~ Lf'l~tl.:J ~~~1'W'l 'W~1 n LL~:::n n1 m '].:J-D'Wn 'Wri'tl 'W'1-:J 
• OJ • 

, ., 
~.:J~-:J n1 ~~ OO-J'W1 r.J ~ (;I.n cw"V11,xn m1~VI~1 nVl~1U LYitl(;ltlU~'Wtl-:J f'l'l1~ ~tl-:J n1 ~~'tl.:J ~u1tn m1.:J 1 'W 

• OJ OJ 

I I I II I 

LL~~'WtlnU~:::L'VlPl .yi11,xLf'l1tl-:J~~Vl1.jfu~~IOi.ncw"dj'W"1l'lC;) PET VI~1nVl~1uu~:::Lfl'VlL~LLri ,j1~~ • 
'" '" , I I I I I 

-W1.a~~~ "l!1 L;iU'l -W1 r.J~ L~ LL~~Lf'l1tl-:J ~~ L Yl'tl~"1l111Yl~'W1 ~ r.J~ (;I r.J~ (;I.n cw-nLf'l1'tl.:J ~~nu1 VIC\! 

1'Wu~~L'VlPlL'VlUn~1U~:::L:SUc;) ~-:J~ 
1. 'lJ'i,;''V! L~'i)J~'1I ~1nl1l ()J~1't1'U) • 

~ r.J~(;ILL~:::~1V1khu Lf'l~tl-:J ~~~1U 1 VI '1J1 'WU~:::L 'Vl PlL'VlU UIOi'1u'Wn r.J~ (;I.ncw"V11 '~'l c;) 

PET 111U1~Lf'l~'tl.:JVI~1Un1~~h~VI~1nVl~1U L~LLri LiJU; m'W~h L"lIL~'W.aYl ~1~~f'l1~~~ ~U~'W 
I I I " 

tc;)unU1';'Vl1'WLf'l1tlVlr.J~(;ILL~:::~1V1ki1mf'l1tl-:J~~~1'W'l'W 2 LL",-:J L~LLri u1';'Vl L~1~~"1J tfl~~-:J~ • 
~1nc;) LL~:::u1';'Vl L~1~~"1l LUL'l'tlfL~1Oi ~1n~ LL~~nu1';'Vli'l~ fii'tl U1';'Vl L~'Vl~tlf~ (L'VlmL~'W~) • 

" ., 
~1 nc;) ;-:J LrJ'Wr.J~ (;I'll'l c;) PET L Yi'tl LrJ'WU~~IOi.n cw"V11,xnuu1';'Vl 'Wtl nlOi1 nuu1';'Vlu-:J LrJ'W~~ ~~1WI<hu 

• OJ 

, ., , 
"lI1L;iU'lYl~'tl~~~ .. t'tl~:n"1,xnuu1';'Vl ttl~:n L'Vl~~~-:J ~1n~ LL~:::LrJ'W~~C;)~1V1ki1U"l!1Yl~'tl~~~~U 

OJ 

I '" I I 

~'WVlU~~'1 1'Wm:::utl-:J LL~:::"1J'l~ PET ~'l~~-:J,j1~~Yl~tl~~~111U1~Lf'l1'tl-:JVI~1Un1~~h 'Vl~'tltlf'l1'W1 
I " I I 

'Vl~~L(;Itlf "l!Uc;)hJfii'W"1l'lc;)1,xnuu1';'Vl Luuen-tf'lf'l1 (L'VlU) L'Vl~C;)~-:J ~1n~ t~mf'l1'tl-:J~~"l!1~U~'W 
., , 

1'W"1J'l~ PET LL~::: ,j1~~'Vl~tltlf'l1'W1 'Vl~~L(;I'tlf LrJ'Wr.J~(;I.nCW-nVlU1';Y\ L~1~~"1J LUL'ltlfL~1Oi ~1n~ • 
LrJ'W~r.J~(;I111U1~iruru1fu~1-:Jr.J~(;I1,xnuu1';'Vl~LrJ'WL~1"1l'tl-:J~"1l~'Vltvr-:J~'tl-:J ~'l'W"l!1Yl~'tl~~~ OJ ~ ., 

~U~'W "l!U~m~Utl-:J Um'Vl L~1~~"1J ~1nc;) (~Vl1"l1'W) LrJ'W~fu~1-:Jr.J~(;I ri1~-:Jn1~r.J~(;ILL~:::m~1CW . .. 
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~ , 
~~~~(;I~~(;IJiruorl,j1t1rnfUJll~~u1';'V1lwtl Yi.fiI. 2550-2552 LL~rn~~~m11~Vi 3.9 iJ~~u'Wu1';'V1 • 

... • I I' " 

mN~1'W~~(;I,j1t1~~~LL~:;L .. i~'el~~h.n_I1:;L1l'V1~'W1 L~'el~1'WW1tJ 5 LL,"~ ~~U 
~ , 

1. L1-1~1'Wtl'V1~jl1U ~~~ti L~llVi 63 t1. 'W'W'V1U1-tl'V1~fI1U (;I. U1~ LLlltJ~ ~. Lij~~ "" .. .. 

~ , 
2. LN~1'W'Wrl111"ll~~1 ~~~tiL~llVi 211 ~.4 t1.'Wrl111"ll~~1-nU'W'V1§,u1 ~ . Lij'el~ ., . 

~ , 
4. LN-11'W~11~!J§'fI1U ~~~~L~llYi 11 ~.5 t1.L~L;itJ 41 (;I.YhLN.jh~ ~.Yj'WYi'W 

~ , 
5. LN~1'W"ll~u1 ~~~tiL~"1IYi 700/369 ~ .6 (;I . ~'W~~L~LLrn~ ~ . Lij~~"ll~u1 ~."ll~u1 

.. " q .. 

, ~ 

(;I111~Yi 3.9 ri1~~n11~~(;ILL~:;ill~1ru~~~~(;I,j1~rn~~1l'el~u1';'V1 L~1~~"1I r.hnrn (~~1"ll'W) • 

(u1';'V1 L'Zl1~'Zl"1l ~1n~ (~~1"ll'W), 2552) • 

ri1~-1n11~~(;1 (WW,)£J:"1I')~/i') L~~) 585,202 594,350 584,816 

m~1ru~~~~(;1 (m.i')tJ : "1I')~/i') L~~) 483,155 489,640 490.756 

n11Hn1~~n11~~(;I (~tltJ~:;) 82.60% 82.40% 83.90% 

~(;I11LYi~"1I'el-1m~1run11~~(;I (~tltJ~:;) 0.20% -1.50% -11.40% 

<QCV .CIrrt, ~O'" 

2. 1.J'i~V1 '"1 VI VI VUI r,nnVl (~,"1"11'W) 
~ , 

<Q.., <Q, frO.., cv I Q .oC:IIo '" 

U1~'V1 ~1~'V1YitJ ~1n~ (~~1"ll'W) (;I~'elm~"1I'V1 87/1 t1.n1ru~'W,)'W"ll (;I .U1'WYi1 ., ~ . 
~ r 

'el.~1rn l~nJ ~. ~~"11~1 tl1:;n'elUfi1ihtl1:;L1l'V1~(;I~1~n11~,j1t1~~~ LrntJL~fu~"1I~'V1fi~1n Lrlrl1-Lrl 
~ . . 

, I'" I , 

Lrl1'el~~~,j1~~~~111tJl~Lrl1'el~~~1tJn11~hVi~~1n~~1tJ L~LLri Lrlrl1-Lrl~1 LL~'W~1 'ZlLtl§''V1 LL~:; 

~~(;IJirueyf~'W~Lrlrl1 -trl~1 ~~tl:;u LiJ'WL~1"11'el~ L~LLri ~~(;IJiruorliHl'V1 L~rn ~LLLtl~"ll 
., , ~ 

-W1~~-W1YiYiU "1~"1 ii"1l~UL"1I(;In11~1~"hm'UYi1:;1'W 14 r.r~~.rrnI11rll~ L~LLri "ll~Yi11:;'W~~ tJ:;~1 
• 

n1:;ij JJLr1(;1 W~~1 (;If~ W'V1~'1 ~11~~ifi1U 'Wrl1fi11fi11~11"l! ~'11l~1 ~~~ iJ(;I(;I1U LL~:;'W11fi,)1'Zl 
iJ~~u'Wiin11~~(;I~~(;IJiruorl ~'1n • 

~ 

1. ~~(;IJirueyf-w1t1rn~~ ((Sparkling Beverages) tl1:;n~u~')tJ~~(;IJiru,,1A'n 

LL~'W~1 LL~:;'ZlLtl§, 
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2. ~~v111ruorf non- carbonated (Still Beverages) lh:;ntlu~'lU~~vlJlruorf 
., . ., 

ijihmJ'" ~LLLU~"JI LL~:;UI~)"nJIVi'Vur 
., 

ul';Vlij~lul~~'lUL~qj~lnnl~lihm.huUltl"'~).I"lIIUll1ULUU~:;LVlPI 'L",uLutl 
., 

2552 ij~"'~'lUnUl~~lnnl~~I~t.huUI'ti",~).I (Sparkling Beverages) ~tlU~:; 95.3 

"lItl~~lul~~lnm~"lIIU~Vlfi LL~:;m~"lIIU~~(;lJlru'Yl1~'ti",~).I (Still Beverages) ~tlU~:; 4.7 
., 

"lItl~nul~~1 nnl~"lIIU~Vlfi Utln~1 n\lul';Vlu~l~~ ~ (;l LL~ :;~I~t.hmJ~ (;lJl ruorf PET "lIUI'" • 

~~ LL'l "'~tl).l LL~:;~ "'il'1!~1V11~~IU).I~Yi'M ih~~ nl~~~ (;lLL~:;m).llru~~ ~~ (;l"lltl~ul';VI 

Lutl 'Vi.PI. 2552 LL~"'~~~(;lI~I~~ 3.10 

(;l1~1~~ 3.10 ih~~nl~~~(;lLL~:;m).llruCJ~~~(;l"ll!l~ul';VI ~1",Vi'VirJ ~ln'" ().I~I"l1U) 

Lutl 'Vi.PI. 2552 (ul,;'V) ~1",Vi'VirJ ~ln'" ().I~I"l1U). 2552) 

69,300 11,388,300 44,500 1,930,500 2.227,500 

17,143 2,620.163 23.243 1,053,185 1,206,121 

24.7 4 23.01 52.17 54.56 54.15 

2,221,560 

m).llru~~H.J~(;l 523,061 3,529.328 288,300 729,631 

32.84 

I I" I t I 

~ ~ ~ (;l LL~:;~ 1 ~ lJl U Lrl1!l~ ~).I U 1 'ti '" ~).I LL~:; Lrl1tl~ ~).IU~:; LI1 VI ~ U 1111 U L~ 

Lrl itl~~).1 1 U n 1 ~':h L~ U'l n U u l';VI ~1 ",Vi 'Vi rJ ~ 1 n", 'L",u "lI!lU L"lI (;l n 1 ~~ 1 ~lJl uvT'l U ~:;L VI PI 

Utl nL~il!l~lnL"lI (;l~ul';VI ~1 ",Vi 'Vi rJ ~1 n '" fu~ "'''JI!lU tJ~~uuij'LN~lun~:;~IU!luvT'll1iJI11 rl . ~ ~ ., 
~IU'lU 5 'LN~IU ~~\l 

, 
Q .Q I ..dI I 

4. L~"lIVI 5/1-3).1. 6 (1.).I(;l~111'Vi (;l.VlI'Vi~:; !l.L).Jtl~ ~."lI!lULLnU 

5. L~"lI~ 243 Url).l~I(;l:;rl!l~ (;l.~U!l~~I~hu tl.UIn"Jl!l~ ~.Url~~I"J1~).I1 
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4. u"i,;''V\ i~~ fl'tliLtI'tlL~,t'U "hnfl 

U1~'Vl ~~i rltlfLUrem'-B''W 41nen dj'Wu1~'Vl1'WLrl1tl~~1f'1ru"'tl~U1~'Vl uru~tlen w • w 

U1'lL'ltl141nen LenUntl~~~'WL~tlenLL~fi~n'"lLrlitl~~~"lItl~U1~'Vl uru1tlenu1'lL'ltl141nen LL~:; '" " ~ ., ., . . 
fu~en"lltlu1'Wn1~U1~1~LL~:;Yhn1~(;I~1en"lltl~~~(;Inru" LuufL"lIen1 ~1~~ "lI1LiimYlrtl~~~ LL~:; 

t I I I " I 

Lrl1tl~ ~~~"1I1l1Yl U'"l '"I U'Wij ~~ (;In ru"ViHf"ll'l en PET 11 1 uli;!f Lrl1tl~~~1un1~A'1 ~1 ~~ (;In~~i • • 

LL~:; 8-ing 

., .. 
~u1tn rl'ti'~ 1 'WU~:;L 'Vl PlL 'VlU LL~:;'ti''l L~ mr'W 1'"11 'Wrl ruIl1Yl~'WA'1"l1tl~u1~'Vl 
~ . 

., . 
u1~'Vl Lutl1L~';)'VlL'Vl~ (U~:;L'VlPlL'Vlu) ~1nen ~~tltJL~"lIVi 41/1 ~,,] 5 ·ll.t)en'Vh"]'l~ 

~ ~ 

t1'W'W~1mtlL~U n~ . 83 . 5 (;I.LYlt~1~~'W tl.U1~U:;,r'W '"I.tlUfiU1 Lil'Wu1~'Vl1'Wn~~u1~'Vl L'W~v1L~ • • ., ., 
(U~:;L'VlPlL'Vlu) ~1nen ntl~~~'W1'WtJ Yl.PI . 2535 Lenun1~~t1u~'W'\J!Jh'Wrl'l1~r LL~:;L'VlrlL'WL~£j'"l1n 

• 'IJ 

LUtl1LM'Vl L 'Vl~U~:;L'Vl PlcJ*~ LPI~ ~~1 ~1'Wn1~~~ (;I~1 ~~"lItl~ L~ n ~~ (;I ~~ (;IJl ru,,~l-n"ll'l en PET 
~ 

I " " I I ... 

1l1u1~Lrl1tl~~~1un1~A'1 ~1LLiijL'WLiLL~:;~1~~L'W~v1L~LYlmL~Yl on~~~(;I'"I1nLL~~~,J1fi~~~"lI1~ 

II I '" r !I 

~1 ~~ L'WtI'"I'W ~~ (;I~1 ~~u1~'Vlfi'"l1nfi~~~"lI1 ~Lenu ~h'Wm~~';)fin1~'Jh L~tl~'lU LL~~tl~ (;Ir1L'l Ltl L~(;I 
~. . 

LL~:;~1'WLtl L"lI'W 
... 

7. u"i,;''V\ L'tli~ L'V\~fI~~ "hnfl 
., 

u1~'Vl Ltl;s:n L'Vl~en~~ ~1nen Lil'Wu1~'Vl1'WLrl1tl'1ltl~u1~'Vl Ltl;s:n n~u ~1nen • 
(~~1"l1'W) U'"I'"Iu'WijLN~1'W 2 LL'IA~ f;itl L~"lI~ 60/68 ~. 19 Url~tl(;l~1~m~~'W'l'Wrl~ (;I.rl~tl~~n~ • • 
tl.rl~tl~~~'l~ '"l . U'Vl~fi1lj LL~:; 700/635 ~,,] 3 (;I.u1'WLn1 tl.Yl1'W'Vltl~ '"I."lI~u1 ~~(;ILrlitl~~~L~tl , '" , 
~"1I1l1Yl L ~tl (;ItlU~'Wtl~ rl'l1~ ~tl~ n1 ~'1Itl~ rl'Wi'W 1 ~~ ~ ~ (;I ~ ~ (;IJl ru,,~l-n"ll'l en PET 1l1u1~ , . 
Lrlitl~~~1Un1~A'1~~~1n~~1u L~LLn Ltl;S:nn1'WVi tl:;m'WLtlLrl L"lIn rltlyJ~Ltl LenuijLih~~1u~'"l:; 
fm~j'1 rl'l1~ Lil'W~~11 'W(;I~1 en Lrlitl~ ~~"lI1 Liiu'l Ylrtl~~~"lIU1U j1'W~ nA'11 ,x~1 n~'Wn~1 L~~~~ 1 'W 
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Q jQ" r.d ..... 4 

~~~L(;I~L~tI LLPI'UI""1 ~'J~L"J!~~LL~'U"" ~'JL""'U tI~nr~ '1~'1 

ej ~~ (;I ~ ~ (;In (wvlLPli~~ ~lJ~L-if1J~~'"ln cWvld:I'U"lJ'J "" PET "lJ~~tJ~~LYI PI'l Y1t1~ 

2 

3 

4 

5 

6 

7 

.. . 

" 1J1';-Y11Y1t1~IYiYi6 ~lri""(lJ~I"J!'l.!) 

1J1,;'Y1 LtJ'el1L~':5Y1LYI~ (tJ~~LYlPllY1t1) 

~lri"" 

" 
1J1,;'Y1 L'el~; LYI~""t)~ ~lri"" 

10 

11 

12 

13 

14 

15 

1J1~ 'elI"l'JILli~ 'J'elL(;I~f ~L(;If 

~lric;) 

" 0 

8 16 ~1~~'l.!~hw 'lYlm.:n'l.!Y1f~~I~lJ ~lri"" • 

o 0 " 

LYi~ L'el~ LYI'elf (Polyester) LYl'elL-if1'l.!'el(;l~I~n~~lJ~~Y1'el L"ll'l.! Yi~lJ L~~ejl ~lJ~'l.! LiI'l.!~'l.! • 
" nr~~IWWIt1Lij""Yi~I~~n1-1"J!L~~ PET ~llJl~t;l~I~tllt1L~ri1Jej~~(;IL~'l.!LtlLYi~L~~LYI~fi~L'l.!LL~~ .. 

'l.!~ntJ~~LYI PI ~~ii (;I~I"" L'l.!(;\I~tJ~~LYI PI~'J'l.!L~ rum]L 'l.!tJ~~LYI PI~'l.!LL~~niU'l.! tr'"l'"lU'l.!ii1J1,;'Y1~f1J 
.. IlJ "" 

" 0 

~'elLij""Yi~I~~n1-1"J!L~~LYl~~~'el'elnltJu~tJ~~LYlPI(;\I~1 L""tlf1JEj"""J!~1Jrll'jJ'l.!~~cJl'l.!~PI~'l.!LYI'l.!L'l.!~f 

rll;tJ~~ ~'JlJ n~ rllfi~~lJ L UtllJL 'Unr~"lJ'U~~'l'lIL ~Ln ""PI'JllJ~~""'J n L 'l.!nl~'l'l1 L'eln~I~'jJ'l.!~~'jJt:l~ 
ejtJ~~n'el1Jnr~ 'elth~hri(;lllJejtJ~~n'el1Jnr~~llJl~t;l~~'el'eln~'l.!I!htc;)tlhicJl'U1J1,;'Y1~'JLLYI'l.!L'l.!~IP11 .. .. 
~~ mil LL(;\ejtJ~~n'el1Jnl~~t:l~ ~1 Lil'l.!nlnL~~L~tI rl IL-ifr.i1 tiL 'l.!nl~"lJ'l.!~~ L~lJ~'l.! ej~~ (;IYi~I~~ n .. .. .. 
1-1"J!L~~ PET 'jJ~~tJ~~LYlPI'lYlti ii~It1~~L~tI""~~~ 

1. 1.J~';-'V1 ~~'ttl ~ln~ 
"I " I 
.... l.oc:i I 0 "'.. CII.c::tIt. 0 ~ ClIo 

(;I~~m~"lJYI 46/5 ~lJ 3 (;I.~'l.!~~"J!I"J!ln ~ . 1JI'l.!1J~ '"l."J!~1J~ L~lJC;)IL'l.!'l.!fim'"l 
"1lJ "" 

o " 

Lnmri1J~~(;IL~'l.!LtltYi~Lt:l~LYlt:lf'"llnnr~1-1"J!L~~Yifll~~n PET ~~LL(;\t1 Yi.PI . 2550 Lc;)tliinr~1JC;) 
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'" I " s.-
"'~Vi'fluL 'W),U~'l C't LL~ :;LLcJ'W~~1~ &i n ),'ll-l"'~ii n1)'fu~'i1 L)j C't~~1~ &in11'i1 L~~ 

" " 
IOn nJl1tJ'W'fln L~'fl-W1l-11V1~'fll-l ~'ltJ 1"l'l1l-1~'fl'W~~ LL~ :;LLU)')'U'fl'fl nl-l1 LtI'WL~'W LtJ L ~~ L'fl~ L'VI'ilf iJ""u'W 

" " . ., 
iim)'~~j;lL~'WLtJL~~L'fl~L'VI'flf"1nm)'11"l1L~~ 2 "lIilC't ~~v. 

1. L~'WLmr~LI"l),1:;-J (L~~L'fl~L'VI'ilf) Regenerated11'i1L~~ 

2. L~'WLtJ~~LI"l),1:;-J (L~~L'fl~L'VI'ilf) Regenerated Hollow Conjugate 1l"l1L~~ 

u1M''VIiin1 ),~1'I.n.htJ L~'WLtJL~~ L'fl~ L 'VI'ilf"1 n n1)'1l'i1 L~~~ii I"lru~l-IU&iLL~:; • , ., 
I"lrun1~Vi~ L VI l-I 1:; nu h~~1'W'flj;l~1V1m),l-I"'~ j;l~1 C'tJl1tJ L 'WU)':;L 'VI fIIl'V1tJ tJ L),U LL~ :;L'iI;tJ LC'ttJiim)' • • • 

-W1~tJ:;"1I'lC't PET L'ih~n),:;u'l'Wm)'1l"l1L~~Jl1tJL'WLN~1'W 8.400 ~'Witl 
" 

, ., 
u1M''VI 1'V1tJ~~1~&in 1l"l1L~~ ~1nC't L1l-1r;i1Lil'WniOln1),l-I1~~LL~tJ ~ . fII . 2545 

" I I I 

~~'flUL~~Vi 8/9l-1 .5 "lI . I"l~'fl~l-I:;L~'fl 17 j;l . C't'fl'Wlri~ 'iI.m:;vil-lLLU'W iOl.~l-I'VI),~11"l), L1l-1~'W"1nfi)'niOl 
IlJ ill ill ill 

LLU)'lu~~1~&inHfLL~'lU),:;LJlVl~1~1 L-D'W LOPE, HOPE, PP, PET LtI'W~'W L~'iI~"1nn),:;U'l'Wm)' 
., , ., 

~~j;l~~1~&in1l"l1 L~~ii-D'Wj;l'fl'WViVl~1 nVl~1tJ":h L,x Ln C't1"l'l1l-1U~tJ1n L 'Wm)'~~(;1 ),'ll-l"'~j;l~1 C't L 'W • ., 
'flj;l~1V1m~l-I~~1~ &in1l"l1 L~~ hlL~'fl~1'W'ltJ~~iim)'~~(;I L)jC't~~1~&i n1l"l1L~~ PET "llilC't L~ LYitJ~ • ., ., ., .J 
'flU1~ L~tJ'l~~LL~ ~ . fII . 2551 LC'ttJfut)(;I(l~UiOl1n LN~1'W~C'tLLtJn~tJ:;Vl1'fl~1 'WfU~'fl"lJ'fl~ Lri1L'WYl'W'VI • ...... , 
Ln~LliitJ~ 'W'flniOl1nv.rj~r;i1Lil'W~~niOlm)'fu~'flL)jC't~~1~&in1L"lIL~~ PET LL~:;~~n~&inu~:;LJl'VI~'W1 

iOl1 n c4u)':;n'fluntJU'fltJ L ~'fl~ 1V1'1l1tJ ~'fllurj..:J c4 ~ ~ (;I L~'WLtJ L ~~ L'fl~ L'fl'VIf~ n ~'ltJ iJ"iOlU'W LN~ 1'Wii 
" " . 

, ... , 
L)jC't~~1~&in1L"lIL~~ PET LYl'fl~~'fl'fln~'fltJ~:; 70 "lJ'fl..:J~~j;l.nruevl"'~Vll-IC't ;~iij;l~1C't~~'iI'fln~'l'W 

... 
L Vlru'flUL 'WU),:;L'VIfII~'W 'W'ilmr'W~1V1'1l1tJL,xnuc4 ~~j;l L~'WLtJ L ~~ L'fl~ LVl'flfl 'WU)':;LVl filL VltJ 

w " " 

... , 
U1M'Vl YiLiOl~~1~&in PET ~1nC't ~~'flUV1j;l.U1'WU'VIl-I 'fl . ~1l-1Ll"ln iOl .UVll-lfi1V. ... . 

"'" I I I I cvd d 0 QO cf ~ II II ..:I 

n'fl (;I~"lJ'WL ~'iIVl1 m)'u C't~tJ:;'VIVl1"1 n"lJ'l C't PET l-In ~tJ'VIfi'VI1~ m ~j;l~1 C'tiOl:;L 'W'Wn1),~ ~1~ 1"l'l1l-1 L"ll'fl • 
L ,xnu~n ~1L 'W~'iI..:J I"l ruJl1~ LL~:;m),~~l-I'flU~ (;IN L 'l~1 m),Vl1 LLW~~t) j;l(l ~U~ii),11"l1(l n L~'iI~~ ~ ~ 

\l '" ill ~ 

~'iIri1 h~'fl..:J niOl m~LL~:;m),Vl1 j;l~1 C't L ~l-I~'WL ~'fl),'fl..:J fUn1)'~tJ1tJ ~'lL 'W'iI'W11"l (;I LC'tW11~~ n1),~~ (;I 
,., 

L)jC't~~1~&in1L"lIL~~ PET 1 ,300 ~uItI iJiOliOlu'Wii~n~1~1~ruV1~'iI~'W~1~'fl~n"m~ l~LLri 
." w ., 

- U1M'Vl il'lL'l'flffi'WL(;I'flf ~1nC't ~~'flUiOl . ~l-IVl)'unn1), u~:;n'flun"n1), " . 

... 
nNL'VI~l-IVl1'W1"l~ LL~:; u1M''VI UVlL'iI U1~n'ilnn~~ ~1nC't ~~'flU'iI.,x'ltJ"1I'l1..:J nNL'VI~l-IVl1'W1"l~ 

q 'l.I q CIJ q 

... 
u~:;n'ilu n" m)'~'fl LL~:;~~ lu~1V1'1l1tJ ~1~U~:; L Vl fiI 
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if~"u\d1~~~(;mjInYi~'l~~n11"l1L~~ PET ~'ltJtiTltJ~hhh'ln!);rTl~~ l'1.ltl~~LVl ~ 
lVltJ~1'1.l'J'I.ll-J1n~'1~'J'I.ll~rutl~~nTllJn~m~m~11"l1L~~Yi~'l~~n~~1tJtI~~Lf)VlLL~~'W~'ll-J'l~m~lJ 

~ . 
;rTll-J~ 1 'I.ln'l~~~ In L rtTl'l~'l n hHjn1~~ lnu'I.lli n;rTll-J~ ~'Jl-J n'l;rTll-J~ m~~~(;]nTlLU'l.l~'J'll-J~lJ'jJTl'l 

" "" 
lJ1MVl LL~~ii ~~Vl 'l'l n'l~(;]~'lIn~'1hJ ~'ll-J'l ~Cl LU In L~tJ;rTll-J~rh~'1 n'l ~~ ~ (;] CJ ~ ~ (;] Lij InYi~'l~ ~ n 

" " 
11"l1L~~ PET ~'ltJl~'1l'jJTl'ltl~~LVl~ LL~~ih~'1m~~~(;] LL~In'l~'1(;]'ln'l~ 3.12 

1 8,400 

2 3,000 

3 1,300 

4 

5 

12,700 

, " , 
m ~~'lln m~ruml-J1 ru'jJtJ~V1 Ln 1n~'I.ll 'I.ltl~~ LVl ~1 VltJYl~1~ru'l~'l nif~4'tJV1ii ~~ vlTlml-J1 ru 

" 'jJtJ~ 2 if~4'tJ ~'1U 

1. 4TU'J'Ln..ln"jf1n'i 

tI YL~ . 2500 - 2513 tI~~LVl~lVltJii'l.lLtJlJ1tJ~'JlJ~l-J'fl(;]~1m~L~l-J'jJTl'ltl~~"lI1n~ • 
" 

LlntJ n'l ~'J 1'1 LL~'I.l~~TllJ ~ 1'J ~~'1~ 1 m1'1.lii n 1~~'I.l'J n'l.l LtJlJ'ltJ LL~ ~LL~'I.lcJh'l.ltl~~"lI'l n~ Bl 'I.l 

LL~'I.l~ (;J.J'I.l1 L~~'l:t~n~ LL~~~'1 ~l-J LL ~'1"l1'l ~l111 ,xtl~~ L Vl ~1 VltJtI~~~lJ ~'J'll-J~1 Lj~ 1 'I.ln1~~'JlJ ~l-J 
~ . 

tI~~"lI1 m ~'I.lm~~'1 L~Tln'l LL~'I.l~ (;J.J'I.l'l L~~'l:t~n~ LL~~~'1 ~l-J LL~'1"l11 ~'UUlJ~ 7 (Yl. ~. 2535-2539 ) 
~ 

'fl (;]n n 'l~L ~ l-J'jJTl'ltl~~"lI'l n~ 1~~ 1n~'1l-J 1Tltil 'I.l~~ ~lJ~ ~1l-J 1 n LL~'J tI ~~ L Vl ~1 Vl tJ~ 'I hI ii m ~n'l ~'I.lln 
" 

'I.l LtJlJ'ltJtI~~"lI'ln~ 1'1.lLL~'I.l"ll1 ~;SnvlTllt1 

-n'J'I 20 t1~ ~'l'l.ll-J'l 111'J ~ L~1rm1'1.lfi~'Jl-J'jJTl'ltl~~"lI'l ml VltJl~~ (;l ~'l~'1l-J1 n 
~ . 

LlntJ'fl (;]~'l L ~ 1t)J~'I.lf~'Jl-J~ 1Tl~'l'l.l'J'I.l1J (;]~L 'U~ tJ ~ (;]1~'I.l~~'1~~ii (;]~TllntjtJ L ~ 1t)J~'I.lf'jJTl'l (;]'I.l~ In ~1~'1 

n~'l 2 ":h 1,x'fl (;]~'l m ~L~l-J;'I.l'jJTl'ltl~~"lI1 n ~1 VltJ~ In~'l ~'1l-J1n 'fl(;]~1 m~L~l-J L'U~tJ'jJTl'ltl~~"lI1n~ 
lVltJl'1.ltl Yi . ~ . 2533 - 2543 LL~~t1 Yi . ~. 2543-2550 L~~TlLY;tJ'I~TltJ~~ 1.11 LL~~ 0.44 vlTltl 
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[;1'llJ~'l~U LLM1~~~m5''l~~ 3.13 t"'t1~'l~'J~LL~:;~[;15''ln'l~tntl~'J'~~1.h:;''ln5''~~1.h:;LYlfl!1Yltl 

tI Vi.fI!. 2540-2551 LL~"'~~~[;1'l5''l~~ 3.14 
, 

[;1'l5''l~Yi 3.13 n'l5"t1'ltl~'J~~~u5':;''lm1Yltl Vi.fI!. 2453 - 2550 (fi~'lrl'l5'mrl'l5'~~Lrln:;lf, 

2551) 

::'~~ _~~-. -;~-~.-~ ~' ~r,~~'lrr ·.}F~~:~;~?7~'·'~~.·.,.~~~~3~~:2;~\~:::\:;~: ~~:?~~~~~~ 

~ ____ ~_~~.:-.~.~. __ j._~·:L':L-,-:~;:~~_.-c~ _. _."'~~~ _ ~~~~l.~'~~.~" ;.r.~t'~._~ ._'_~. I 
2453 ... 8,266,408 ... ... 

2462 9 9,207,355 2453 - 2462 1.21 

2472 10 11,506,207 2462 - 2472 2.25 

2480 8 14,464,105 2472 - 2480 2.90 

2490 10 17,442,689 2480 - 2490 1.89 

2499 9 22,811,701 2490 - 2499 3.03 

2503 4 26,257,916 2499 - 2503 3.58 

2513 10 34,397,374 2503 - 2513 2.74 

2523 10 44,824,540 2513 - 2523 2.68 

2533 10 54,548,530 2523 - 2533 1.98 

2543 10 60,916,441 2533 - 2543 1.11 

2550 7 62,828,742 2543 - 2550 0.44 

mn~~ 3.14 ~'l~'J~LL~:;'fi[;15''ln'l5'~tntl~'J"1I~~u5':;''lml~u5':;LYlfl!1Yltl tI Vi.fI!. 2540 - 2551 

(mlJn'l5'Unrl5'~~, 2540 - 2551) 

~~~''''''''''''''''·-~''''''''·''"'''''41~~I''"r.~-·-l ;~~£ . jt ~;;ir~I~H;,·;1:~~;:-:-;·~~:~.tr'it..~:·. ,;,t~"; ~.~ "·f:·~~~t-i~ .. ~~~Ci?-;r':1i·.f~fu, .. >, i"'l' .• ·.:;, 'd7t2\ j 

;~t ;,; . ;;":it~ .. J:~T'- .. i::,p:,;;;;'~~,f!"l~lr':+-_-' j 
L~~~ >_~...L..J;"'.~~~1i.J~:.a-.1J~~.L:.:.:.~w 

2540 60,816,227 - 2546 63,079,765 0.45 

2541 61,466,178 1.07 2547 61,973,621 -1.75 

2542 61,661,701 0.32 2548 62,418,054 0.72 

2543 61,878,746 0.35 2549 62,828,706 0.66 

2544 62,308,887 0.7 2550 63,038,247 0.33 

2545 62,799,872 0.79 2551 63,079,634 -
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I ", I I 

tb:;"lI1 mih.JI'"l1 n LL ~~~ L ~~lilu~ LLI1l n ~h~ nUl.J1 n L i1'8~'"lln ij"ll!)U L"1I I1l LL~:;';)fin I~YiHll.JI"11'fl~ 

;r'fll.J~~LLl1ln~h~nu t~u~l,rn~IU~t1~LL~~"lII~ ijn11~l1rv'h~Il.J:;tutb:;"lIIn1LL~:;LFI~:;Vln1!)U 
~ . 

10 tI ~~ LUU"li'J~~:;U:;L'J~IUIU'"lU-n'rm~ hi~Il.JI~ml1l.J1 H" Un1~FI1I1ln1~ru1~L~l.J~,rn .. 

tl1:;"lIIn1"ll!)~lh:;LVlPllVlUtI ~.PI . 2547 ~~ij~IU'JU~~~~'"lln tI ~.PI. 2546 th:;l.Jlru 2 ""IUFlU 

t~U-n!)l.J ~ ~ t1~~IU'Jutl~:;"lIln 1~lh:;nl Pit U11"l1n'"l'"lIULUn1:!1 LL~ ~ :;tI"1I!)~ n ~l.J n1nJn FI~!)~ .. . 

, , 
'''''1 '1"'% ""1 Q"" " Q '" 2. ~Vl l.J l1l~qJ"lI111l VlU LL~:;l.J"lI'8'flfJ ~UVl:;LUU'\JUIU 

II I I I I 

1ul t)~I~fu~~~IUn1~"1I'fl~UFI FI~Yihim'"lij:n!) 1 UVl:; LlJUUUIU L"liU U FI FI~Yi'fl'fln'"ll nUIULtJ!)uYi . . ~ 

, ", I II 

~ULU'\JL'J ~IU IU t~u hi LL~~ UIU LL~:;L ~1 UIU hi ~<)I~,r ULtJ'8uYi1~ ~1-!) n~ruul'\J 1-'8 (l !)U t~u hi 
~ ~ ~ 

Vl:;LiJu'\JUI'\J~~~ 1111 

d1mh:;l.J'J ~ CJ ~ -n'82o!~ ~~ n ~ 1 'J LL"" 'J~~~ 11l-r11 Luuth:;nl PI~ IU'JUn~!J ~"11'8~ 
th:;LVlPl ru t)U~ 31 flU'JIF1l.J "ll'8~LL~~:;tI LL~tUFI'JIl.JLUU'"l1~u~ijll~:;"lIIn1~n 4 n~l.J~m~U!)U . .. 

0-

"1I'fl~l1~:;LVlPl ~~il 

1. FlU~t.l1 L~'fl<) liji ru"lll ~1 VlmL~hiij~'fl LL~:;nu n11U FlFI~ t UVl:;LUUU 
~ . 

n~!J~ ~~ij~IL~VJ~~IUll1:;nI1 L"li'\J ~'flLL~hJl~LL~~nlnn~ I1ln~I~'J'"lVlI~Vl:;LUUUn~!J~ 
L'fln~I~~ ru~IU ~U~I~~ n fiIUl~~u "1I111l~UIU~~ nfiIU~~'"lUll~:;~FI'JIl.J LUU2.J1 LL~:;aU~ Ln 111 

"., td td 'lJ 

2. FlU~ ~ nu'\JYi n t UVl:; Luu'\Jll1:;~<)1 LUUFlUhjiji qJ"lIl ~1 Vlu~1!)FI'\J 

~1~ ~1'J LL~:;Li:Jun~l.J~hj'flI'"l ij~'fl t UVl:; LU UUUIUI1l12.J n!J~l.J 1£.1<)1 ~'JU n1~Vl :;LUUU~IM"!J ~ 
L"liU n~l.JLLN~IU~I~~I'J~~u~ilL-nILij'fl~ LUU~U • 
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~'tl"flU"fl 9 LL~-1l'lJ~-1wr~LL~ri'tl-1~'tl'lJ l'nn m'1!"l'lJ1J~ LL~:;~I"J11J~ 

4. Fl'lJ l'l 1-1 ~1'JVI~UVl,lL'l L5j'tl-1~'lJ1 ~'VI1-1~I"J1m~ 't~;j'lJ LUU1Ul ~~I~'J"l 

U~:;~IV1'lJ~~~I'lJ:;~I~nDVI~IU 
, " 

iI "fl . PI .2553 ~ l,rn-11'lJ~ t1~ LL ~-1"J11 ~'t~~ ~vll~I~:; L 'lJth:;"JI1 n ~l1'Jth:;L 'VI PI~ n Flf-1 

" " t~u n1~ 1 ifu Fl ~ 1 n n~'lJ~I~'J"l~'tlU~I~''tl~ ~"l1 nu FlFl~ m~Ul'lJLL~:;"JI~"JI'lJl 'lJY4'lJVil1'Jth:;L 'VI PI 
q cu ~ .. 

(Fl'lJ't'VI U Fl'lJl'lI-1 ~ 1'J LLN-11'lJl'lI-1 ~1'J) LL~ n l'l1-1 nu-if'tl~~r.i 1'lJ'J'lJnM'D~~I~U~:;nl PI~I,rn 

'VI:;LUU'lJn~l-1 L~U-if'tl~~~I~:;t'lJth:;"JIln~~'Jth:;L'VIPI ru L~'tl'lJ "fl~M'llIFl~ "fl .PI. 2553 iHl'lJ'J'lJ 

" " th:;"JIlml1-1~'lJ 67,237,610 Fl'lJ 

n1~L~~~I'lJ'J'lJU~:;"JIln~'1I'tl-1th:;L'VIPI't'VIUiI "fl. PI . 2539-2551 ~-1CJ~l~m~lru 

t~uL~'tlLmUULViuutfl~nn1n~~th:;"JIlmLL~:;tfl~~In1n~~'1IU:; "flu'll tfl~nn1~L~~'1IU:;i1m~ 

LtI~U'lJLLtI~-1 'ttll 'lJYi PI 'VI 1-1 L~U'J nUtfl ~n n1~L ~~th:;"JI1 n~ mh'J fl'tl L~'tltfl ~n n1~L ~~t1~:;"JI1 m 
I '" I I "I I 

L~~;'lJ"l:;vlll ,xtfl~nn1~L~~'1IU:;i1 LL'lJ'J t,J~ L~~~'lJ LL~ :;L5j'tltfl~~1 m~L ~~U~:;"JI1 m~ ~~-1"l:;vlll ~ 

tfl~~lmn~~"!JU:;;jLL'lJ'J t,J~~~~-1~I~lt1~'JU LL~~-1~-1~I~I-1~ 3.15 

r.il'lJ'J'lJtI~:;"JI1 m 

6.40 (~I'lJFl'lJ) 
! 

6.30 

6.20 

6.10 

6.00 

5.90 

5.80 

en 
('f) 
LO 
N 

.,.... 

..;t 
LO 
N 

en 
..;t 
LO 
N 

m~lru'1lU:; 

(~'lJ/1''lJ)42 000 

.,.... 
LO 
LO 
N 

41 ,000 • 
-+-"1'W')'W 

40,000 

39,000 

38,000 

37,000 

36,000 ...... t1hnru'lJu::: 
35,000 (~'W/.r'W) 
34,000 

33,000 
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2539-2551 

2539 2546 0.45 0.04 

2540 1.16 2.98 2547 -1.75 1.82 

2541 1.07 0.39 2548 0.72 -1 .84 

2542 0.32 1.70 2549 0.66 2.02 

2543 0.35 0.77 2550 0.33 0.77 

2544 0.70 1.24 2551 0.56 1.84 

2545 0.79 1.51 

"lI'tl--l1!nYi'tl--l L ~U'l'"l1 n j;]1--l1h:: L 'Vl PI~ L~hJ'Vl1--l L -ihU~::L 'Vl PI ~'l~~--l1!nYi'tl--l L~u'l"JI1'l1 'VlU~ L~tJ'Vl1--l1u 
j;]1--lU~::L'VlPl'tl1'"li1 ~~ 1 \\\il C'l"llu::l k!U~::L 'Vl Pll 'VlU ~--l~1k!'lk!,rnYi'tl--l L~U'l'"l1 n j;]1--lU~::L'Vl PI~ L~k! 

'Vl1--l L-ih~11tJu~::L'Vl PlLL~::"JI1'l1 'VlU~ L~tJ'Vl1--l1uj;]1--lu~::L'VlPltJ ~. PI . 2544-2448 LL~C'l--l~--l~1n--l~ 
II t I I 

3.16 --l1tJ-:S4'uiJ'"l::hhl1m~1ru"llU::V1 LnC'l'"l1nn1~'tlutnmJH.nrl"ll'tl--l1!nYi'tl--l LV1U'lV1L~tJ'Vl1--l L-ih • 

LL~::'fl'tln'"l1nu~::L'VlPl~11fltJn1~-:SLrl~1::,xLti'tl--l'"l1ni1~1k!'lk!LL~::i1~~j;]'tln1nU~Uk!LLU~--lm~1ru 

"lIU:: 1 k!U~::L'Vl PlhJ~1n1!n 

~1n--l~ 3.16 ~1k!'lk!1!nYi'tl--l L ~U'l~ L~k!'Vl1--l L -ih ~11 k!U~::L 'Vl Pll 'VlmL~::rlk!1 'VlU~ L~k!'Vl1--l1U 

j;]1--lU~::L'VlPl tJ ~ . PI . 2544-2448 (U1M'Vl Plk!m4'un~ml'Vlu ~1riC'l, 2548 LL~::n1~Yi'tl--lL~mLL~--l 
" 

u~::L'VlPll'Vlu) 

2545 10,799,067 2,249,639 

2546 10,004,453 2,151 ,709 

2547 11,650,703 2,595,021 

2548 10,317,713 3,085,530** 
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2. ~i(;l.nW.,hJ1~~1t1f11!J·h.ltJ~LVljiIf (Gross Domestic Product: GOP) 

~~lnn'U"rl~'l~~'l~111tJL'Wtl~:;L'VIPl (Gross Domestic Product: GOP) ~~1tJt1'1 

'VIf'Yi tJ1 m~L-n 'Wm ~~~ 1n~'Wfh LL~:;u1m niJ'W'VIf'YitJ1 m 111tJ L 'W~1'fl'W'flntl~:;L 'VI Pl LL~:;hhrU~'l~ 

'VI f'Yi tJ1 m 111 tJ L 'Wtl~:; L 'VI Pl~ii m ~~~ In L 'W~1'1 tl~:; L'VI Pl ~ ~ Inn rueyJ~'l ~ ~'l ~111tJ L 'Wtl~:; L'VI Pl LL~ (M t1'1 
, .,., 

~1 1n~~1'Wrl ruI11'Yi;:) 1n'1l'fl'ltl~:;'1I1"l1'W111tJ L 'Wtl~:;L 'VI Pl:n'l~1~1~Cl LiJ'W~"lItl~.r f1l rl'l1~ L ,,1ru L~U Lin .... . '" 

., 
LL~ :;u1m ~L mh1!'W 

2. GOP ru ~1rl1rl'l~ ~f1llqj~rh~~~~lnLiJ'W~'Wm~~1rl1t1~ri1~'Wf1lLiJ'WtI~1'W 
mn,,1n I L~ULIn'VI1'1 LPl~'rt~ih"1l'fl'ltl~:;L 'VI Plv'h L 'lXtl~:;"ll1 n~ii~ 1n~1 n1 ~'fltlL11 rl .~.... . 

U1L11 rl~'1;'WLL~ :;ri'flL 'IX Ln f1l'1ltJ:;L~~~'1;'Wln1~ltl ~'ltJ "1 n n1~LllitJu LYitJU ~~ InnrueyJ~'l~~'l~ 
~ ~ 

1n1~1'1~ 3.17 GOP ru ~1rl1rl'l~ tI 'Yi.Pl.2531 LL~:;lli~1ru"1ltJ:;"1I'fl'ltl~:;L'VIPll'V1tJ (~1'l!n'l1'W 

f'lru:;m~~m~~00-J'W1m~LM'rt~n" (~Pl"ll . ) , 2553 LL~:;i'lf'l~LL"''1"l11~LL~:;m~f'l'luf'l~~~Vi'rt) .... . 
~.r;r:~~~"'ili!!i1!x;-~-~l¥!!![i!J>fJf---- "f-""---~-"Tl ~;. ~A: ,,!bJJ:,; ~ .... r-; ~ '~l' ~ ~ 10 ·-.. ,,'4~~" ~-.;1 ~-t.. ~';:::.-~ !.~;; 
~~. _.":', '.-:;:' , .. ""'~~~'1~~~[ :.;l;~:';:\~ : -'JI1i '!;11~1?j'- ,)r-. ':1', .'.", "",13 ... .; . ~ - ~ P'\ ... " .. 'T-:I1 '. ~.~ ffitj' ~. ..,..-- 7l'" -, .. 

j .; - ~ ~ ~* .~. :~ '(:,¥.:"-'1-< ". '1- ~ .... ~I,,'Y ~'$2 ,;~.i ";,": .~. ' .. ~ ... to ~i 

~ .,,-).~. "J;.'; ',~.':" .... 't?f.~f!jrgtf!.':.,,'{I'ljff!''1'1$,'~ X~ .;.~ ~_,,-~ .. A" '''' - #;f' P-i!'- [ ~ ,,~, '" 
':.~.-J..I· -';i:' :~~" 'e • ".'.-" .~ ... ~~ •. ,.~ ~~~. ->t:' • .. dIiIIiIi, l~' 

2540 3,073 37,102 2546 3,468 39,240 

2541 2,750 37,246 2547 3,688 39,956 

2542 2,872 37,879 2548 3,858 39,221 

2543 3,008 38,170 2549 4,057 40,012 

2544 3,074 38,643 2550 4,257 40,322 

2545 3,237 39,225 2551 4,361 41,064 



uhJ1ru"lJrJ~ 

(~'WIt)'W) 
42,000 

41,000 

40,000 

39,000 
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o 
~ 
L[) 
N 

N 
~ 
L[) 
N 

0-

L[) 
~ 
L[) 
N 

<0 
~ 
L[) 
N 

co 
~ 
L[) 
N 

O'l 
~ 
L[) 
N 

GDP 

(~'W~1'WU1Vl) 

o 
L[) 
L[) 
N 

4,500 

4,000 

3,500 

3,000 

2,500 
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1,500 
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500 

o 
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LC;)rJi1 n1 ~~ (?1 LLrJ n"lJrJ ~~-:)"lJtl-:) n ~-:) L VlYnJ~1'Wl'lnL~ ~ml,)rJ-:)1'W~')'Wn~1-:) r;l 1-:) 1 

LL~~m2Jru'Y1~~-:)":h 1 ,xm2J1ru"lJrJ~ 1 'Wm-:) L'VIY/2J~1'WM~ (?1~-:)tJ~~2J1rut)'W~~ 1 ,000 ~'W • 
3.5.2 n1~fl1IP1n1~wtfhJ1W"ll!J~"lI'Ul PET ·ltn..l~LVlfflV1!J 

m2J1ru"lJrJ~"lJ')(?1 PET ~12J1~n~1'W')ruIil1nm2J1ru"llrJ~~-:)~2J(?1~Ln(?1;'W1'WtJ~~LVlPll'V1rJ 
, " 

L(?1rJ~1il1 ~ru1 L 'Uyn ~L"lJ (;\ n~-:) L VlYm~1'W1'l ~LL~~ L"lJ (;\ L'VI PlU1 ~~,)1.h~L 'VI PI LL~~i1~2J2J ~~1'W~-:)n • .a 

o 0 

2 . "lJrJ~-n2J-n'WLVl PlU1~~')tJ~~LVlPli1~ (?1~,)'W"1JrJ~y/~1~~m'U~rJ~'flrJ~~ 16.83 . 
3. "lJrJ~y/~1~~ni1~(?1~,)'Wtl-:)fltJ~~ntlULtI'W PET L'U~rJ~'flrJ~~ 7 

4. m2J1run1~1-n-:)1'W"1Jtl-:)CJ~(;\Jiru")"II')(?1 PET (CJ~(;\Jiru")1il1nn~~U,)'Wn1~ 
o 

Blow molding) LLr;l~~tJi1~(?1~,)'WL'U~rJ~tlrJ~~ 58 

5. "lJrJ~ PET 1'Wtl~~LVlPllVlrJi1~(?1~,)'W"II')(?1 PET Ll'hnum2J1run1~1-n-:)1'W 

CJ~(;\Jiru")"lJ')(?1 PET 1'WtJ~~L'VIPllVlrJ 
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uhnru"1ltl~'!I'lVi PET llJlh~Ll'lPlLl'ltl~1~1l't'l~TlJ'lru ~'I~~ml'~ 3.2 

57 16.83 7 58 
m~1ru"1ltl:; x - x --x - x-

100 100 100 100 

m~1ru"1ltl:; x 0.0039 ... (3.2) 
., 

'IT\.iI)~tI\1":;rl1 ~n1l'nhB~1 ru"1ltl:;"1l'l VI PET "1l'a'lUl':;L l'l PlLl'ltitl Vi. PI . 2552-2567 

r,nnml'"I)Lrll'1:;iml't'lVlt'l'ati (Regression Analysis) 'lI'a..:Jm~1ru'lltl:;"1l'lVi PET LL~:;iJ"~tI~;:J~~ 
., 

~'am~1ru'JtI:;i..:J 2 i1,,~tI L~ LLn 41'lJ'l'lJUl':;"l!1nl' LL~~~~ (;].n ru-n~'l~l''l~fl1t11 'lJUl':; Ll'l PI 

tI Vi.PI. 2540-2551 ~..:J(;]1l'1..:J~ 3.18 

ri1~'lJ~1~ 

y 

X1 

= 

= 

= 

m~1ru"1ltl:;"1l'l~ PET "1l'a..:JUl':;Ll'lPlLl'lti (r;l'lJ) 

41'lJ'l'lJUl':;"l!1nl' (rl'lJ) 

~~(;].nru-n~'l~l''l~fl1t11'lJUl':;Ll'lPl ru l'1mrl..:J~ tI Vi .PI .2531 

(~'lJ~1'lJlJ1l'l ) 

(;]1l'1..:J~ 3.18 ml'"I)Lrll'1:;iml't'l~t'l'atl'll'a..:Jm~1ru'lltl:;'lI'l~ PET tI Vi .PI . 2540-2551 

2540 60,816,227 3,073 52,744 

2541 61,466,178 2,750 52,949 

2542 61,661,701 2,872 53,849 

2543 61,878,746 3,008 54,263 

2544 62,308,887 3,074 54,935 

2545 62,799,872 3,237 55,762 

2546 63,079,765 3,468 55,784 

2547 61 ,973,621 3,688 56,802 

2548 62,418,054 3,858 55,757 

2549 62,828,706 4,057 56,881 

2550 63,038,247 4,257 57,322 

2551 63,389,730 4,361 58,377 
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'"l1 nm~~LI"I~I:;im~t1"Hl'fltl"1l'fl'ltIhJ1n.l"1ltl:;"1I'J I'l PET LL~:;i1'"l4'tI~ijCJ~ (;j'fluhn n.l"1ltl:;i/ 

Vi.PI.2540-2551 Viu':h tIhnn.l"1ltl:;"1I'JI?I PET ijl"l'Jl2.Ji2.J~lJfid~hmh'!(;INnU ~llJ'JlJth:;"l!ln~ 

LL~:;CJ~ (;IJl n.lorl2.J'J~~'JWllt11lJth:;L VI PI mil'J ~'fl L~'fl~llJ'JlJU~:;'llln~LL~:;CJ~ (;IJl n.lorl~'J~~'J2.J 

y = 0.000998 X1 + 1.87 ~ - 13.228 ... (3.3) 

2 
0.92 r = 

2 
0.90 r adj = 

m~~ L1"I11:;i 1"I'J12.J LLU~U~'JlJ~1't~fum~t1 I?I t1'fltl 

nl ~~ LI"I~I:;i I"I'J 12.J LLU~U~'JlJ~l,"fu m~t11'l t1'fltl"ll'fl'luhJ1 n.l"lltl:;"1I'J I?I PET nU~llJ'JlJ 
.. I .J... ~! ....J 
u~:;'llln~LL~:; GDP VI~:;I'lUI"I'JI2.JL'll'fl2.JlJ 95% LL~I'l'll?l'l(;lI~I'1V1 3.19 

~2.J2.J~tlllJ 
.d 

He: ~e = ~1 = ~2 = 0 

H1 : ~j:fo 

a = 0.05 

(;l1~1'1~ 3.19 m~~LI"I~I:;il"l'Jl2.JLLU~U~'JlJ~l,"fum~t1"'t1'fltl 

Source Degrees of Sum of Mean F P 

Freedom Squares Square 

Regression 2 31,312,292 15,656,146 51 .18 0.000 

Residual Error 9 2,753,015 305,891 

Total 11 34,065,307 

'"l1 n m~~ Ll"ln:;i 1"I'J12.J LLU~U~'JlJ~l,"fum~t1 '" t1'fltl ViU~1 P-value "lI'fl'l m~t1I'lt1'fltlij fiil 

~'fltln~1 0.05 ~'1U~ L~fi He LL~ 1'l'l~1 (;]'J LLU~t1'" t1'fltl'flth'l~'fltl~ I?I,"~'1 (;]'Jij CJ~'flUI'1ijt!tI~l~qj(;j'fl 
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n'WYl(;)~'tlui~1.J~~~Yltm~rt(;)rt'tlf.JVi~~~'l 

m~~Lf'ln~,r t-test '1I'tl~m~1ru'YIf.J~'YI'l(;) PET nu r.l1\.1'l\.l1.J~~"lI1nr (Xl) LL~~ GOP (~) 
I I I 1 

Q..... .cI.... .... q 

YlJ'~(;)Uf'l'l1~L"lI'tl~\.I 95% LL~(;)~(;)~(;l1J'1~Yl 3.20 

~~~~j1\.1 

Predictor 

Constant 

Xl 

Ho : ~ = 0 

Hl : ~:f 0 

a = 0.05 

Coef 

-13228 

0.0009982 

1.8665 

SE Coef 

19039 

0.0003235 

0.4454 

T 

-0.69 

3.09 

4.19 

P 

0.505 

0.013 

0.002 

r.nnmJ'Yl(;)~'tlui~1.JJ'~~YltmJ'rt(;)rt'tlf.JVi~~~'l flU~1 P-value 'YI'tl~ Xl LL~~ ~ ij~h~'tlf.J 

n~'l 0.05 ~~1.J~L~fi Ho ~'l\.l P-value '1I'tl~ Constant ij~h~1nn~1 0.05 ~~f.J'tl~rU Ho 

LL~~~1~1J'rt~(;)'tl'tlnr.nn~~mJ'rt(;)rt'tlf.Jl~ 

m~1.JrU;r'tl~~ L \uJ ., 

r.nnmJ'Yl(;)~'tlui~1.JJ'~~YltmJ'rt(;)rt'tlf.JVi~~~'l~1~1J'rt~(;)~h Constant 'tl'tlnr.nn~~mJ' 

rt(;)rt'tlf.Jl~LL[;j'tl1"Yh Lt\~~mJ'ijf'l'l1)Jf'I~1 (;)Lf'I~'tl\.l~~1.JrU;r'tl~~ t(;)f.JmJ'~(;).;t'tl~~ L\.IiI fl . PI . 2546 
OJ " 

LL~ ~ 2547 L~'tl~Lf'lJ'1~,rmJ'rt(;)rt'tlf.J'1I'tl~m~1ru'YIf.J~'1I'l(;) PET nuif"{f.J~ij~~[;j'tlm)J1ru'YIf.J~L~lJ 
, 

ijf'l'l1)Ji~~\.Ifi~~~~mJ'Vi 3.4 

y 

2 
r 

2 
r adj 

= 

= 

= 

0.00151 Xl + 1.24 ~- 43,154 

0.99 

0.99 

Ho: ~o = ~l = ~2 = 0 

Hl : ~j :f 0 

a = 0.05 

... (3.4) 



(Wl~1~~ 3.21 m~':j Lf)n:;tff'l'l1).JLLU~U~'lU~h\.~fum~()C;)()'iltJ~i~tlftJ';f'il).Jf'l1 ~l-i 
OJ 

Source Degrees of Sum of Mean F 

Freedom Squares Square 

Regression 2 31,555,598 15,777,799 375.14 

Residual Error 7 294,409 42,058 

Total 9 31 ,850,007 

, , , 
I .cI .... 0 cv I .t:::iI tv .dI cv 

'ilm~).JUtJ~1 f) 'lJ C;)'il~).J m ~() c;) ()'iltJ'Vl ~:;c;)u f)'l1).J L "JI'il).JU 95% 

m~'Vl C;)~'ilui).Ju~:;~'Vltm~() c;) Cl'iltJVif'l :;~'l~i~tlftJ'if'il).Jt'i 1 ~l-i 

Predictor 

Constant 

Ho: ~ = 0 

H1 : ~#o 

a = 0.05 

Coef 

-43,154 

0.0015124 

1.2369 

SE Coef 

8508 

0.0001450 

0.1894 

" 

T 

-5.07 

10.43 

6.53 

P 

0.000 

P 

0.001 

0.000 

0.000 

62 

"1I'il~ x 1, ~LL£'l:; Constant ~rl1ii''iltJn~1 0.05 ~~tlljL~fi Ho LL~C;)~~1i).Ju~:;~'Vlt'VJn~'l"1l'il~~).Jm~ 

()C;)()'iltJ~ fOh hi L'Vl1 rlU PlUU ~~~~ul~~1m).J1 CW"1ltJ:;"1I'l c;) PET ~ f)'l1).Ji).J~ufiL1JUL~U(;lN rlU " . 
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" , 
LI"I~'tltlVlLLVi''"l1'H~~tJ (Mean Absolute Deviation: MAD) ~1).11~C1t)~1"I'l1).1LL~tlU1''tl~,.h 

Y'ltJ1 mru L(;'ltJ n1~L~~tJ 1"I'l1).1 LLI'l n ~1~~:;~~1~ ri1~ LL Vi''"l1~,;u ri1Y'1tJ1n~ru ~1).11~C1 ~1tl'lCl..!~~ 

2540 52,744 

2541 52,949 

2542 53,849 

2543 54,263 

2544 54,935 

2545 55,762 

2546 55,784 

2547 56,802 

2548 55,757 

2549 56,881 

2550 57,322 

2551 58,377 

2552 58,055 

MAD 

= 
4.311 

13 

= 331.58 

52,489 

53,070 

53,516 

54,013 

54,744 

55,688 

56,397 

54,999 

55,881 

56,748 

57,312 

57,972 

58,055 

255 

121 

332 

250 

191 

75 

613 

1,802 

125 

133 

9 

405 

0 

... (3.5) 



64 

, 
o II tr .d .dII I 

"'l'Wn1:i'fI'1'U'lru MAD Y4U'l'1 fI'1Y4tJ'1 n:i'ru"'l'1 n~tln1:i'C1enCltltltl fI'l'1t1 fI~'1en LfI~tl'U"'l'1n fI'1 

LLVf"'ll~~tltl~~ ntl~'1~tln1:i'~ 3.4 il fI'l'1t1 L~tI'1::~tI~'1~fun1:i'Y4t1'1n:i'nhEtI'1ru"1ltl::"1I'l en PET Lentl 

"' ~'1'U'l'U1.h::"l!'1 nm~ ::CJ~ (;Iii' ruerltl'l ~ :i''l till '1 tI L 'Utl:i'::L'VI PIt! Y4. PI. 2553-2567 il:i"1t1~::L~tI en ~~U 
"' 1. ~'1'U'l'U1.h::"l!'1n:i' ~'1'U~r.rtluHfiftltl~~'1'U'l'UU:i'::"l!'1n:i'L'U·jb~t! Y4 .PI . 2553-.. 

2567 "'l'1 n n1:i'm 1'ln1:i'ru"1ltl~ ~'1t1~"l!'1n1:i' fl'U'1 m:i'tl'1 fI'1:i'~~ LfI:i"1::~ ~~iln1:i'~I'lLLU~~iftltl~ n1:i' .. 
r.r lnyi'1n1:i'm In n1:i'ruU:i'::tI'1 ruU:i'::"l! '1 n:i'"1Itl~U:i'::L 'VIPll 'VIti L 'U"J!'l~t! 2543 - 2573 "1Itl~~'1,rn~'1'U 

flru::n:i':i'tI n1:i'~ j;J..!'U'1 n1:i'LPI:i''ltfin'''l LL~::~~ fltI LL~~"l!'1 ~i'ltlnuW\l'ltl~'1'U~ L~tI'l;rtl~ Lentl L-D-Dtltl~ 
~ .. 

, 
(;I'1:i''1~Vl 3.24 n1:i'menn1:i'ru~'1'U'l'UU:i'::"1I'1n:i' 11 Y4 .PI . 2553-2567 (fl'U'1f1'1:i'tl'1f1'1:i'~~LfI:i''1::~, 

2550) 

2553 67,237,610* 2561 71 ,679,406 0.60 

2554 69,135,313 2.82 2562 72,174,174 0.69 

2555 69,616,644 0.70 2563 72,684,594 0.71 

2556 69,998,988 0.55 2564 73,078,226 0.54 

2557 70,311,365 0.45 2565 73,476,900 0.55 

2558 70,629,771 0.45 2566 73,877 ,949 0.55 

2559 70,904,048 0.39 2567 74 ,285,907 0.55 

2560 71,250,380 0.49 

* U:i'::tI'1run1:i'ruU:i'::"1I'1n:i'"1Itl~~'1,rm'1'U~()~LL~~"l!'1~ ru Y4.fI. 2553 

2. CJ~(;Iii' ruerltl'l~ :i''l till '1 tiL 'UU:i'::L 'VI Plil'fl' (;I:i''1 n1:i'"1ItI'1t1 ~'l L~~tlrtltl~:: 5.7 mtl 

CJ~ n'1:i'~ j;J..!'U'1U:i'::L 'VIPIL 'U:i'::tI::LLCJ'U~ j;J..!'U'1 LPI:i''ltfin'''l LL~::~~ fltlLL ~~"l!'1 ~ ~UU~ 9 (Vi . PI.2545-
J!J 

2549) 1~'fl' 'lJ L; 'lJ "un 'lJ'1"11tl~ LM'ltjn"'lVitl L Y; tI~ utl'1 LtI'Uuf"l! 'lJ'1U'1'V1'1~ L 'Un1:i'~ (;JJ'U'1 LL~ ::ul~'1:i' 
"' "' 

U:i'::L'VI PI Llntl ~~tltlu'U~'U fi'1'U"1Itl~ n'1:i'n'1~'Uen~ ~mi PI,ri'ltln'U"1Itl~~~ fltll 'VItlL'U 20 tHh~~~'1 
'IJ ~ 
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~urn uf'l~dlw~~tJn~'l~"11'tl,:m'l~~(ij.J~'l" ;~LL~~~(ij.J~'lLp!~1;'~n'"lLL~:;~~f'llJLL~~"11'l~ 'UU1J~ 10 

(VloP! . 2550-2554) l~ilm~~'lLil~~'l~[;j'tlL;1'tl~'"I'lnLL~~~(ij.J~'l"1 'UU1J~ 8 LL~:; 9 ~~j;1.nru,,]lJ'l~ 

~'llJl1'lul~th:;L'VlP!~:;~~'l~iJ 'W.P!. 2553-2567 LL~rn~~~j;1'l~'l~~ 3.25 

j;1'l~~~ 3.25 m~f'I'lrnmnu~~j;1.nru,,]lJ'l~~'llJl1'lul~th:;L'VlP!iJ 'W.P! . 2553-2567 

;: '-'.~ .~:- --~. '~-"'7 . .~.-~~.=t "'-:~, ~-:">,"!r' " ':': ~ ,,' ~'.~' ~~~ .~. os~. - --:.~~-.~ -~~~:~~-:~ 

__ --<~ _ A, ~ _ _ • , 

!--..: ~.L •• _ ....... _ • _____ • • 4~_: ,,,~~'~_.":~:h.""J::~"':~::J._~;.<-:'_'~. '_.\... . __ ~ .... _ .. ..l.-_ !.-:~: ... ~,::~~I~:~~ ...... "" .J 
2553 4,506 2561 7,021 

2554 4,763 2562 7,422 

2555 5,035 2563 7,845 

2556 5,322 2564 8,292 

2557 5,625 2565 8,765 

2558 5,946 2566 9,264 

2559 6,285 2567 9,792 

2560 6,643 

... 
'"I'lmElJ'lrum~~~j;1"11'lrn PET '"I'ln~~~j;1"11'lrnl~th::L'Vlp!l'Vlul1~~lJrn 27 nu LL~::m~ .., 

mrnmnumlJ'lru"11u::"11'lrn PET "11'tl~1.l~::L'Vlp!h1tl 'W1J~'l 

- iJ Yl.P!. 2552 ilm~~~j;1"11'lrn PET mlJ'lru 84,761 ~~ LL~::L~mh~m~Hf~'l~LL~'l 

'"I:;n~'lmil~"11u::l~iJ Yl .P!. 2553 (j;1'ln~~ 3.7) 

~I "".cia ~ 
- U Yl.P!. 2553 "11u::"11'lrn PET '"I'lnm~f'I'lrnm~rurn'lU~lJm~(lrn(l'tlUlJu~lJ'lru 70,237 

, 
~~ (j;1'l~'l~Yi 3.26) 
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, 
mJ'l-lVi 3.26 m~rt'l~wl~nhlhJ1ru"DtI~"lJ'l~ PET "lJ'f)-l1.h~LYlPlLYltitl Vi.Pl. 2553-2567 ~'ltl 

~ =";0; '~r~~':: .-"~=7 _:.~"~".-.'--=~ .n,c7· '~-.~~"'.~":~~'~;~~:~ o· - ',.'~ '. ~~.::~ .••• .! •.. :~.' "~ __ "1 
.. -.... ...... .,.~~. I', • 

~ ... ,- ·~~~i:.~~:~d~.~~~,~j~= ,~~_~.-~~~~. __ .... ~. "'~.:~. . .. _,. _ ... ',",." .~~' ..... ~ .. ,~-~ -'.~_ ",_ j 

2553 4,506 67,237,610 70,237 

2554 4,763 69,135,313 73,779 

2555 5,035 69,616,644 75,221 

2556 5,322 69,998,988 76,553 

2557 5,625 70,311,365 77 ,824 

2558 5,946 70,629,771 79,148 

2559 6,285 70,904,048 80,455 

2560 6,643 71,250,380 81,921 

2561 7,021 71 ,679,406 83,565 

2562 7,422 72,174,174 85,366 

2563 7,845 72,684,594 87 ,250 

2564 8,292 73,078,226 89,022 

2565 8,765 73,476,900 90,868 

2566 9,264 73,877,949 92,788 

2567 9,792 74,285,907 94,795 

., 
~~(;l"lJ'l~ PET tl Vi . Pl. 2552 ~'l'W'l'W 14,524 ~'W -l'l'W';j~t1i1~~'l~ru'lL~Vi'l~nNLYlVi2-J"n'Wm • 

LU'W"lJ'l ~ PET ijm~~-l'f)'f)n ~~ (;l.nruay]U'l-l~'l'WhJt1-l1.h~LYl Pl1n~ L~t1-l ~-lVh 1,xm~Fh'W'lru"DtI~ 

"D'l ~ PET ~'ltl~,.m'l~tl ~tl'f)t1ijm2-J'l ruU'f)t1n~'lm2-J'l rum~~~ (;l"lJ'l ~ PET 'lI'f)-l1..h~L YlPlL Yltl 
., 

-l'l'W';j~t1i1~-l~~1-nm2-J'lru"lJtI~"lJ'l~ PET ~'ltl~2-Jm~tl~tl'f)t1~'lnm~rt'l~m~ru1'Wm~';jLm'l~,r 
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, 
~'lrn PET Lij'fl ~1'IJn'1~ 1.j{'11'IJLL~'l"'l:;Cl mnU~'lU~'l2.J Lrntl ~\.h':;n'flU n1~~ rnm.Jn~tI:; 

~ ~ 

... , 
"i;''tl~1'IJt'U;'fl~'tl'l Lfl1 L~'fl~rnLLtI mh:;LJ1V1 LL~:;~ rn~'1 LtI'lJt) [;1Cl ~u1 ,xnu~ &.J~[;1 Lilrn'Yi~1~ ~n11 "l! Lf)~ . ~ 

l'IJnJ~tI:;~'lrn PET tlrnn'fl'IJ m2.J1n.m1~&.J~[;1"11t1:;~'lrn PET tlrnn'tl'IJ"1I'fl'l~t1~:;n'tlUn1~~rnLLtln"1ltl:; 
~ ~ 

... 
",1'fl~1'IJt'U;'fl"1l'fl'l Lfl1~'1~12.J1 ~mL~ rn'l ~'1m2.J1 ru~tI:;~'lrn PET 11"l1 Lf)~ 1 'lJtI~:;L VI Mi. VIti 

u1M'VI 'l'l';'l1 rlhu ~1 n rn t1~:;n'flU n"'l n1~1i."l! Lf)~ fDl~U'l'l"'l ~~VI'IJ~,rtl~~ rn1 'lJlln1l1 fDl . ~ 

L'flL:ntl ~2.J~1Lil'IJn"'ln1~~'1LL(;] 'Yi .M. 2517 "'I1nn1~t'u~'fl"1ltl:;1i.'1ILf)~"'I1nfDlt''lL1'fl'IJ "lI2.J"lI'IJ~1'IJA'1 • ... 
t1~n ~1'IJA'1~'1 ~1'IJ~:;rn'ln;'fl ,x1'1M~'Yi~'lJA'1 LN'I1'IJ'fl[;1~1",n~~2.JLL~:;u1n1~~'lU~'l2.J"1I'lJU1t1 • 

... , ... 
~tI:; V1'1Yhtl'IJtl'IJ[;1~1mL~:; hhtl'IJtl'IJ[;1ntl 'IJ'fl n"'l1 nilu'liJ n1~t1~:;"lI1i2.J~'lJfi~ruN foi'ttlU'l"l!2.J"lI'IJ • 

,... , 
i.~t'U Lntl~~l 'lJn1~L; ru dhi'l2.JtI~:;"lI2.J Lntl'l nu n1~~ rn ~'1 M'lJut'u~tI:;1i."lI Lf)~ L ~'tl11"l1 Lf)~ LL~:;n1 ~"'1 

~. ~ 

... , 
2.J1 [;1~n1~Vl1'1 L~'tln 1 'lJn1rLLniJ ru"'1"11t1:;~'lJLij'tl'l iJ"'I"'Iu'IJtI~:;n'tlun"'l n1~t'u;'tl"1ltl:;~1t11", nJVi~ rn 

... q .... q 

LL~:;iJ n1 ~"1Itl1t1~1"111 n1~&.J~ [;1 LLUU LL ~~'lJl"l1~ (Franchise) n~:;"'11 tI'*'ll.h':;L VI Mi. VIti 648 ~1"111 

t1~:;LVlM~1'l 3 ~1"111 LL~:;t1~:;LVlM2.J1L~L:ntl 2 ~1"111 iJm2.J1run1~&.J~[;1"11t1:;"1I'lrn PET tlrnn'fl'IJ1'IJtI 
... , 

'Yi.M. 2552 t1~:;2.J1ru 20,000 ~'IJ (L'U'Yi1:;~1"1111'IJtI~:;LVlMi.VltI) LL~:;iJtl[;1~1n1n~UL[;1~'1LL(;]Lr2.J 

n"'ln1~~'fltl~:; 5 (;]'fltl LrntliJLih"'2.J1t1"'1:;L~2.J~1"1111'IJtI~:;LVlMi.Vlmtl'IJ 1 ,400 ~1"111111t11'IJ 

tI 'Yi.M. 2556 
, 

r.nnm2.J1run1~&.J~[;1Lilrn'Yi~1~~n11"l!Lf)~ PET tI 'Yi.M. 2552 Vi~12.J1~Cl~'lU~'l2.Ji.~"'I1n 

~u~:;n'flun1~ntl1m'Y~1'IJ'l'IJ 5 ntl ih.h':;2.J1ru 12,700 ~'IJ ([;11n'l~ 3.12) iJm2.J1ru,J'tltln~1 

m2.J1rum~&.J~[;1"11t1:;tlrnn'fl'IJ PET "1I'tl'lu1M'VI 'l'l';'l1ru"llU ~1nrn tI 'Yi.M . 2552 ~'1iJn1~~1",t.i1t1 
, ... 

1 ,xnu~ &.J~[;1 Lilrn'Yi~1~ ~m1t11", cY LL~ :;~1mj'fltlVihJtI~1 n!)"if'fl~~ '11'IJ':)~tlil"'l:;fDl1rn m~rum2.J1ru 

"1ItI:;"1I'lrn PET 1i.'1ILf)~"'I1nm2.J1rum~&.J~[;1"11t1:;~'lrn PET ~rnn'fl'IJL~'tl1,xfDl~'flufDl~2.Jm2.J1ru"1ltl:; • 
"1I'lrn PET 1i."lI Lf)~"1I'fl'ltl~:;LVI Mi. VIti 

m ~~ (;JJ'lJ1"11'fl'l LM1:!~n"'ltl~:;n'flU num ~~ruN rl ~1'IJ~'1 LL'lrn~'fl2.J"1I'tl'l1l1 fDlt'~LL~:;L'tl n"ll'IJ 
~ ~ 

1 WD 'l'l ~ ~ 1 'lJ2.J 1'.11 1,x 'fl [;1 ~ 1", n ~~2.J1 i."l! Lf) ~ 'Yi ~ 1 ~ ~ n i.~t'u fDl'l12.Jil tl2.J'tlti 1 'I n t) 1'1"11 'l1 'I • , ... , 
LL~:;iJ ~t1~:;n'flu n1~1i."l! Lf)~'Yi~1~ ~n LYi2.J~'IJ'flti1'1 (;]'fl Lil'fl'l 'fl[;1~1",n~~~2.J ~rnLLtI n"1ltl:;~'1ijn1 ~ 

~ . 
"1Itl1t1~'l'flti1'1~'lrnL~'lfDl'l12.J~'fl'ln1n'fl'lt)[;1Cl~U Lrntlu1M'VI 'l'lM'l1ru"l!U ~1nrn ~'tlLtI'IJ • 

I I J " 

648 ~1"111 "1Iru:;Yi~t1~:;n'flun1~~1t1ti'tltlVihltl~1n!J;'fliJLl:;tI'Intl~:; 1-2 ~1"111L'Vht!'IJ~'1ti'tl~1iJ 
, ... 

i rn~'l'IJm2.J1 run1~&.J~ [;1 hJ2.J1 nt!mij'fl L Yitlunuu1M'VI 'l'l M'l 1 ru"llU ~1n rn 'IJ'tln"'l1nilm2.J1 run1~ 

&.J~ [;1"11t1:;"1I'lrn PET ~ rn n'fl'IJiJ~'l'IJLLU'l n1~[;1~1rn hJ-B' rn L"'I'lJLti'fl'l"'l1n'fl[;1~1",m~2.J ~rn LLtI n"1ltl:;iJn1~ • 
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>-

;) (;l LLU n"jJU::"HnUUr::L11'V1 'I1u':l4'uih::1-iflIhn run1r~~ j;l"jJU::"lJ'l (;l PET € (;In'tlu''lJ'tl'l1.i'hi'VI 

'l'l';'nru"llu ~1n(;l LilU~'lLL'VIutIhJ1ru"jJu::"jJ'l(;l PET 1L"llL~~ 1uur::L'VIfIIL'VIU t(;lU'"I1nn1~~'tlucn~ 

cJu1-"I,nr"lJ'tl'lu1-1i'VI ~U~1 m~1run1r~~j;l"lJu::"lJ'l(;l PET €(;ln'tluij€j;lnn1rn1r"lJU1U~'lj;l1~ 
'U 

. 
LL~(;l'l~'Ij;l1r1'1Yl 3.27 

n1~u(;l1"" 

y = 

x = 

m~1ru"lJU::"lJ'l(;l PET1L"llL~~ 

~~j;lJiru"]~'l~r'l~Jl1u1ulh::L'VIfil ru r1~1~'1~ 11 ~ . fII.2531 

(~U~1UU1'V1) 

'"11 n n1r':l L~n::,.rn1r(l (;l(l'tlUm~1 ru"jJU::"jJ'l (;l PET 1L"ll L~~ 1 uur::L 'VI filL 'VIU LL~::~~ j;lJiru.,] 

~'l~r'l~Jl1u1uur::L'VIPI ~1J~1 m~1ru"jJU::"jJ'l(;l PET 1L"llL~~ij~'l1~~~~UfiLiluL~uj;lNn1J 

~~ j;lJi ru.,] ~'l ~ r'l ~Jl1U 1 uur:: L'VI PI mh'J fii'tl L~'tl ~ ~ j;lJi ru.,] ~'l ~ r'J~Jl1u1 uur:: L'VI PI L ~~~u 
m~1ru"jJU::"jJ'J(;l PET1L'lIL~~'"I::L~~~u~!hu(;l1~m1~i~~ufi~'I~~n1r~ 3.6 

y = 5.00 X - 2.705 ... (3.6) 

2 
0.94 r = 

2 
0.93 r adj = 
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, 
~l1n~Yi 3.27 

2540 3,073 10,807 

2541 2,750 11,376 

2542 2,872 11,975 

2543 3,008 12,605 

2544 . 3,074 13,268 

2545 3,237 13,967 

2546 3,468 14,702 

2547 3,688 15,476 

2548 3,858 16,290 

2549 4,057 17,148 

2550 4,257 18,050 

2551 4,361 19,000 

2552 4,263* 20,000 

*~f'\"1I . , 2553 

n1~~L~Wl:;~fI'l'UJLLU~U~';l'\J~TI.lffunl~"~mltJ 

n1 ~~ Lfln:;~ fI';ll~LLU~U~';l'\J~l,"fUn1~" ~"'eltl"1l'el~m~ln.!"1ItI:;"1I';l ~ PET 11"11 L~~ riu 
, I I I a.... .dI.., .., q 

GDP V1~:;~Ufl';ll~L"1I'el~'\J 95% LL~~~~~(;]l~l~V1 3.28 

~~~~jl'\J 

Ho: ~o = ~1 = 0 

H1 : ~:f0 

a = 0.05 
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, 
IWl5'1-3V1 3.28 n1~~Lf'I~I~,rf'l'JI~LLiJnh'J'W~IV1fUn1~()"Hl'tltJ 

Source Degrees of Sum of Mean F P 

Freedom Squares Square 

Regression 1 102,507,582 102,507,582 278.57 0.000 

Residual Error 11 4,047,806 367,982 

Total 12 106,555,388 

r.nnn1~~ Lf'I~I~,r f'I'JI~LLiJ~iJ~'J'W~IV1fUn1~() (;l()'eltJ Y-lU~1 P-value "1I'tl-3n1~() (;l()'tltJiiril 

U'tltJ n~1 0.05 ~-3iJB L~fi Ho LL~ (;l-3~1 [;]'J LLiJ~() (;l()'eltJ'eltil-3U'eltJ~ (;lVl~-3 [;]'JiieJ~'tltil-3ii'l!tJ~I~CY~'el 
, , , 

a..... .dI .... 

~~n1~()(;l()'eltJ'VI~~(;lUf'l'JI~L"l!'tl~'W 95% 

nl~'VI(;l~'elUi~iJ~~~'VItnl~()(;l()'eltJV1~~[;]'J 

n1~~Lf'I~I~,r t-test "ll'tl-3m~")J"lltJ~"ll'J(;l PET nu GOP ~~~~Uf'l'JI~L~'elJ'W 95% LL~(;l-3 
, 

ov ... 
(;l-3m~I-3'V1 3.29 

~~~~~I'W 
"" 

Predictor 

Constant 

x 

Ho: B= 0 

H1 : Bi=o 
a = 0.05 

Coef 

4,020.7 

1.7051 

SE Coef 

677.5 

0.1022 

T 

5.93 

16.69 

P 

0.000 

0.000 

''In'VI(;l~'tlui~iJ~~~'VItn1~()(;l()'eltJV1~~[;]'JY-lU~1 P-value "ll'el-3 X LL~~ Constant iiril 

U'tltJn~1 0.05 ~-3iJBL~fi Ho LL~'M~li~iJ~~~'VItYJn[;]'J"1I'tl-3~~n1~()(;l()'eltJiirilhh'Vhnu~'Wu 

~-3~!iJ~lm~lru"lltJ~"1I'J(;l PET11"l!Lf)~iif'l'Jl~i~-w'WfiLtI'WL~'Wt;W~nu GOP ~~~~Uml~L~'elJ'W 



, ... 
n1~'VItnMllJ~'JI)J~~ltnL~~'el'lJ'D'el~~)Jn1~OtnO'elU 
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mn~~ 3.30 rh~'Jl)J~~ltnL~~'el'lJ'D'el~~)Jnl~OtnO'elU~I~flJmtnn1~nhij)JlnJ'DU~'D'Jtn PET 

11'jIL~~ 

2540 

2541 

2542 

2543 

2544 

2545 

2546 

2547 

2548 

2549 

2550 

2551 

2552 

10,807 

11,376 

11,975 

12,605 

13,268 

13,967 

14,702 

15,476 

16,290 

17,148 

18,050 

19,000 

20,000 

MAD = 

6,937 

13 

= 533.62 

12,660.0 1,853.0 

11,045.0 331 .0 

11,655.0 320.0 

12,335.0 270.0 

12,665.0 603.0 

13,480.0 487.0 

14,635.0 67.0 

15,735.0 259.0 

16,585.0 295.0 

17,580.0 432.0 

18,580.0 530.0 

19,100.0 100.0 

18,610.0 1,390.0 

, 
o • I ~ c:I .dII, 

r.nnn1~~I'lJ'JnJ MAD ~lJ'Jl ~1~U1mnJiOlln~)Jn1~OtnO'elU)J~'Jl)J~~ltnL~~'el'lJiOlln~1 

LLVliOl1~,J'elU~~?i'el~I~)Jn1~~ 3.6 i1 ~'Jl)J L~)Jl~~)J~I~flJn1~~Uln~nh.G-)JlnJ'DU~'D'Jtn PET 

11'L~~ n1~~ltnn1num)JlnJ'DU~'D'Jtn PET 11'L~~"1I'el~~I'lJ-:)4'U LL~tn~~~m~I~~ 3.31 1~iOlln 

-if'el)J~m)JlnJn1~CJ~[;J"1IU~"1I'Jtn PET ~tnn'el'lJiOlln~tl~~n'ellJn1~~tnLLU~'DU~~lu1~ru"1ltl~tl~~L'VIPi 
" " ~ " , 

1 'VIU LL~~hi~'J)J ~tl~~n'ellJ n1~~ tnLLUn"1lu~~1'el11'lJflJ~'el'D'el~ Lril~IUtitlUVlhitl~1 nJ);rtl)J~vll1 'IX 
" ~ " 

" 'DU~'D'Jtn PET 11'L~~li~~)Jtni1m)JlnJ)Jlnn~In1~mtnn1~ru~'JU~)Jn1~OtnO'elU 'eltil~hn[;Jl)J 
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, 
m1f'l11')n'11nhIhnru'UI:;'1I,)(;'I PET i11'(;Jt11h:;~~f'fL~'tl~LFt~1:;~LL'lJ')LU~t.fhJ1ru'1lf.J:;'1I,)1') PET • 

" hj'n'1!L~~~1V1fUil'il'lJLtI'lJ1'(;Jt1~U'1l'tl~LFtNm~LviTI1'lJ~~'bhJ~LU'lJm1~LFtn:;~m~1ru'1lf.J:;'1I,)1') • • , , " 
PETrL'1! L~~ViLLlJ'lJih Lil'il~'"I1n LlJ~1~1~t1~,)U~')~.;r'tl~~ m1tJ~ (;J'1If.J:;'1I,) (;'I PET ~l')ri'il'lJ'Vi~V1~ (;'Il'lJ 

" , " 
lh:;L 'VI PlLL~ :;lIh'lJLLtl~ m~(;J~1 I')ViLL'\.i'lJ'tl'lJL~ 'lJ'tl n'"l 1 nim11U1'11f.J:;'1I,) (;'I PET niu~11;n V1lJ (Re-

use) ~,)f.Jm~U1~11h:;~~fLrJ'lJLFt1'tl~HfLL~:;LFt1'tl~lh:;~Uj;h~1 '1I'tl~n~~l'lJYf'il~~'lJ 'il~f'fn~ V11'il .... . 
UFtFtmt')L1..lL~'il~~1~nf.JL~LL~:;~(;'IUruVl1~~LL')I')~'il~U~~~tJ~1~m~1ru'1lf.J:;'1I')1') PET 1lJ rL'1!L~~ 

• w 

i1m~1ruU'tlf.Jn~1n1~Ft1(;'1m1nr'1l'tl~~1'lJ~~f.J~n~')f.J 

'"I1nm,.nru~f.J:;'1I,)(;'I PET ~~V1~I')LL~:;'1I,)(;'I PET rL'1!L~~1'lJ"lI,)~~~1'lJ~11..l1:;ntlum1 

Ft1(;'1m1ru1'lJtI 'VUL 2553-2567 ~,)f.J~~m1t1(;'1t1'tlf.J ((;J111~~ 3.31) 'V'IU~1 '1If.J:;'1I')1') PET i1~(;J11 

m1rL'1!L~f'l~'tlf.Jf'l:; 28-49 '1I'tl~'1If.J:;'1I')(;'I PET ~~V1~(;'ILLf'l:;i1ri1L~~~'lJ'tlth~[;\'ilLn'il~(;J1lJ~(;J11m1 
'1If.J1f.J~,)'1Itl~tJ~(;Jnru,,]lJ,)~1,)~1l1f.Jl'lJ1..l1:;L'VIPlvi11~'1If.J:;'1I,)(;'I PET LlJLmL'1!L~f'li1mlJ1ru~I')~~ 

LL~(;'I~~~l1..l~ 3.10 'tlth~hri(;J1~U~i1'11f.J:;'1I,)(;'I PET ~ri'tll~Liil')u'1IVl1~1'lJ~~LL,)I')~'il~ 
, " 

LL~:;~ 1 ~11t1il'tl'lJLtI'lJ1' (;J t1 ~U'1I'tl~ LFtN n11L ~'tlU1 ~1rL'1! L~f'lm~ 1 ru~1 n 'lJ'tl n'"l1n \1n11 • 

A''lJFtt)1~~m ~'tlf'l (;'IU qjVl'l ~~ LL,) (;'I~'tl~ 1 'lJ'tl'lJ1 Ft (;J L"lI'lJ ~~ (;In ru"]'1I,) (;'I~,)1l1'V'1~~'l~11t1tJtlf.J~f'l'lf.J 

L'tl~L~ m1Hf1'~(;'I1..l1:;Lll'VI~'lJLL'VI'lJ'1I,)(;'I PET Ltlwlf'lJ 'tl1'"1vi11~m~'lrum1Hf~1'lJ'1I,)(;'I PET . 
" , 

~,)f'l1,)~1l'lf.J1 'lJ1..l 1:; L 'VI PI 'tltJ1~hri (;J1~'11'lJ~~f.J\1'"1:;LlJ~'"I11ru1 m11-if1'~ I') ~~n~'l,) Liltl~'"I1 n • 
, " 

m~1 rum11-if~1'lJtl'l'"li1~~ [;\'tlm~1 ru'1lf.J:;'1I,) I') PET Lij'tl~'lJ~ I')mf.JLFtNm1LL~,) • • 
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~ .. ,..-~ ..... T ~~'''''''''''''''''i''''';-' -~ ..... ""<=' _.f< • ...... -:.- ~-':;-7("'" -~'". ..... '.~ - T -- -, - .-- ... 

~~ -~ •. ~J :~" ; ;.'.·:c~:~ ~~.:=;I-=::·~'~~::~~~~=~~~=~.=';~:. _. .>~: .'" -'. .~ .-.~- ~ ; 
~,~~·;.~~,,,-·c~;_,,--,,~"".:.._ .... :~~~·:~_~ ... _:.~.:.·~.:.:.:~~.'·;~ •. _~",., ~ . - ..... ~_ .__ .l 

2553 19,827 28.2 50,411 

2554 21,111 28.6 52,668 

2555 22,469 29.9 52,752 

2556 23,904 31.2 52,650 

2557 25,420 32.7 52,403 

2558 27,023 34.1 52,125 

2559 28,718 35.7 51,737 

2560 30,509 37.2 51,412 

2561 32,402 38.8 51,163 

2562 34,403 40.3 50,962 

2563 36,519 41 .9 50,732 

2564 38,754 43.5 50,267 

2565 41,118 45.2 49,750 

2566 43,615 47.0 49,173 

2567 46,256 48.8 48,539 
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"" \JVIVI 4 

n1~~nH1~1U~~1n~~~ 

Wl ~~ n'tt'l ~'l'W':j PI'l n~~l-J LthJn'l~~ n'tt'ltr mtru:;'Vl 'l~ n'lUIl'lVi~ L~U'l;r'tl~ llJn'l~~ ~ (;l 
,~ ~ 

tenU(;IN l.h:;n'tlu~'lUn'l~m~t'lm:;U'llJn'l~~~(;I ~tl'llJV1~~tN~'llJ t)(;Itl~U LLN~'llJ ~'ll-Jvi'~ • 

"JI'tl~tm~m~(;\tlhJ 

4.1 n~\J1Un1~~'t'llL~~"'~1~~n 

llJ''l~'VI~'lUil~ ~'llJl-J'l m~~1"l! LfI~Vi~'l ~ ~ n 1~fu rl'l'll-J~lJ liOltl[h~ n~'l~"JI'l'l~ L rttl~iOl'l n 

~'ll-J'l ~tl~ enml-J'l ru"JIU:;Vi~'l~ ~ n~ n'tll'IX Ln enil ru'VI'll-J ~ .yhtLL~ :;~tl LthJn'l ~ l-n'Vl fViU'l n ~'tl[h~ ~l-J ~h 

~ 

4 U~:;L1l'Vl'VItrn ~~il 

4.1.1 n~\J1Un1~~'t'llL~~~1'tti 
1. n1~~'t'llL~~ U\J\JtI~~.nij .... .. 

~ . 

1I '" I '" 11 

~~ (;I'VI1tl;lJ~U n trUl-J'll-n~'lIl'lU llJ tN~'llJ ;~~'ll-J '1 ~tlU'll-J'l1-n~'lvi'~'VIl-Jen'VI1tlil mn~l-J ~ ~l-JnU .. 
Liien 1 mJllJ~(;I~'l~'llJ~ rl'l'll-J L'VIl-J'l:;~l-J 

2. n1~n'llL~~U\J\JVI~!I.nij . .. 
m ~U'lVi ~ 'l~ ~ n~ ~'llJm~ l-n~ 'llJLL~'ll-J'l L ;r'l~ n~:;U'llJm~u en 't1'l rl'l'll-J~:;'tl'l en .. 

~ ~ ~ 

'VI~tll-JLL~:;;lJluntru1uLijlJ~~(;InruOY]Vi~'l~~n~nrlf~ ~'ll-J'l~mLu~tl'tln1~ 3 ':jfi ~~il 
.:::1'1 A '" 1. m~~ ~"l!Lrl~en'lUn~:;U'llJm~'Vl'l~mUIl'lVi (Mechanical recycling) 

m~U'lVi~'l~ ~n~ ~'llJn'l~l-n~'llJLL~'ll-J'l #l enLLU nU~:;LIl'Vl LL~:;~ ~'llJn~:;1J'llJn'l ~~'l~'t1'lrl'l'll-J 

~:;tl'l en U en LL~:;'VI~tll-J LUlJLii enVi~'l~ ~n Ln~eniJ'VI1'tl Lii enVi~'l~ ~n~1"l! LfI~ L ~'tlU'l ntr1J1ul-n LUlJ 

t)(;Itl~ullJn'l~~~(;ILUlJ':jfi~1~fUrl'l'll-JUUl-Jl-J'ln~~enllJiliOliOlulJ • • • 
Vi ~ 'l~ ~ n ~1"l! LfI~tl'liOlU'll-J'l ~ ~ (;I LUlJ~ ~ (;In ru'Yl1 mJ'VI1tl ~~ l-J nu Lii en 

Vi~'l~ ~n 1 mJ L~'tll m~~l-Ju~(;I'll-J ~'tl~m ~ Vi~'l~ ~ n~ ~'lum:;u'lum~~1"l! LfI~iOl:;il rl Cl.!1l'lVi~'l~~ • 
~ , 

iOl'lnm~uuLtJtlu~~~mJm'VItr~m~l-if~'llJ L'U 'U~'ln m'l LUU~U 't1'l1'IXLiienVi~'l~~n~1"l!LfI~ 
Qq "J' .dI ~ J' A '" .J 
l-J~ L "JIl-J"JIU'VI ~'tl rl'l'll-J l~ ~ en~~ lJ'tl niOl '1 nUrl'l'll-J"1!U 1 UVi ~'l ~ (;In LL~:; rl'l'll-J ~'tlu'Vll-iillJn'l~'VI~tll-J 

Vi~'l~ ~n't1'll "" Lii enVi~'l~ ~n~1"l! LfI~il~ L'VI~tl~ LL~:;il~l-J~ L=n~n~~ en~~ L rt'tl~iOl'l n Ln enm~~~'lU~'l 

'VI1'tl m~"1! '1 en"JItl~~'lU t entl-J L~ n~"JItl~ t Vi~ Ll-J'tlf Vi ~ '1 ~ ~ n ~1"l! LfI~~~ hI ~'ll-J'l ~tlu'l1ul-ifu~:; tU"JItJ • 
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2. m~tlfutlNt",u':jfi'Vn"lL~il (Chemical modification) m~tlfutlN • • 
t",u':jfi n1~'VI1"l L~rJ ~ 1lJ1 ~(l"ll'.l u~ ",;rtl~ 1 n '" ~1U~ ru~ lJuti n1~~u~tl LL~::n1~H'''l1U·1It)''l . ~ 

Lij "''Vi~1 ~ ti n~1 'jj L~~~1tli'i11 t¥rJ~ m~tru::ln~ LFlU"l nu Lij "''Vi~1 ~ ti n 1~"; ~1~fu'Vi~1~ tin'jjij", 

L~U'.lnU~1lJ1~m'i11rXt",um~LtilJ~1~L~il~1tlmnhuf"l~ ~'.lu'Vi~1~tin~~~~nlif~1~"ll'.lulu 

m~~~lJlt¥L;r1nu lSunr)1 Compatibilize 

3. n1~~~'tllJ-8",~",1'.llJLL~::n1~;",1'.llJ (Co-extrusion and Co-
, " 

injection molding) 1;r ~ ~ (;I ~~ (;Iii' ruOY]'Vi~1 ~ ti nYlilt~N~ ~1"l LuuiuL ~~1::~ 1~fun1~~ ~ (;I 
, " 

u~~~ii'rucrlYl~'tl"lilJcr~nutl1~1~ t",uiu~h~,J1~~(;I~1n'Vi~1~tinl~";rJ~'.l1~c;l1U'VI1U~tlLLN~"l • 
" ~"l tl'tl"lnum~","ll'.lU1~~LL~::~iu~'.lm1~ ~'.lUiUmn"lLUU'Vi~1~tin~1'jjL~~ ., 

1. n1~~1'11L~~'VI1"lL~il (Chemical recycling) n1~~1'jjL~~~'.lU 

m::u'.lum~~vhlm~N~~1"l~1ut'1i"1.l'tl"l'Vitl~L~tlfLn"'n1~"1.I1",~1tlLL(;In'tltln (Depolymerisation) 

~u1~~~(;Iii'rucrlLUUlJtlUtlL~tlf (Monomer) ~1tlttl~tmlJ'tlf (Oligomer) ~1mru"'11t¥ul~'VIt 
, " , 

~'.lU m ~n~uLL~::(;I n ~~ n 1~~ 1 ~r;l"l c;lUYlil ~ rufl1 'Vi ~"l~ 1 ~1 ~(l,j11tll;r ~~ (;I LUU~~ (;Iii' ru'Vl1 ~";1~ . ., 

" col ... tl -=-1 .c:i CJ 11 
LL~::lJm~~~~~~tl UL1.JtlUL'VimL~nUtlU 

2. m~~1'jjL~~'VI1"l~'.l1~~tlU (Thermolysis) LUUL'VI~tUt~ti~rJtl~::tU'1IU 
I I' " I 

LL~ ::FllJ Fl1 n r) 1 n 1 ~~1 '11 L~ ~'VI1"l L~ rJ L Utl"l~ 1 n ~1 ~1 ~(lr.t '" m ~"1.IU ::'Vi~1 ~ ti n ~~ lJYlrJ~"ltlULtl'tlUYl • 

1,.;1"ll'Vi ~1~ tin 1~ t",u n1~"'11 m~N~~1"l"1.ltl"l t'Vi~ L~tlfLL(;In~1'tl'111 "'~'.lU~'.l1~~tlU L~U nr)1 

Thermolysis n1~~1'jjL~~'VI1"l~'.l1lJ~tlU~1~1~mLtl"ltl'tln1~ 3 ':jfi ~tl LLuu1";1;rtltln~L~U 

(Pyrolysis) LLUuH'tltln~L~U (Gasification) LL~:: mnti~1e1t"'n~u (Hydrogenation) 

4. n1'1n'liLR~LL\n.J~~llij ." , " 
m~~1'11 L~~ ~'.lUm~L~11 ~~'Vi~1~ tin L ~tll-n LUUL~tl L'Vi~"l'VI "'LL'VIU 1 t¥Fl1 ~'.l1~~'tlU 

, , " 
ln~ LFlU"l nud1U~u (23 MJ/kg) ~"l~1~1~(l L~11 ~~~'.lUYl LUU'1Iu::LtJunvh 1 t¥~ "'m~1 ruL~'tl L 'Vi~"l 

~ c;ltl"ll-i!1 Um~L~1'11U:: 
" "l1u':jr.tu\H~~1~ru1 L'U'Vi1::m::U'.lum~~1 'jj L~~"1.IU::"1.I'.l '" PET 'VI1"l mUfl1'Vi (Mechanical 

I I if I 

recycling) L U'tl"l~ 1 n il n ~::U'.lun 1 ~~ ~ (;I Yl 1,.; iu-ntl U ~'.llJl1"l n1 ~~1'jj L~~ u"lil c;lU'VIU~1 • 
LL~:: 1 ;r~::U::L '.l~11 um~~~ (;I 1,.; ~"llJ1 nun LL~:: 1~lu ~'.l1lJ\lUlJ'tlth"l n~1"l'1l'.l1"l1 ui1~~uu ., . 
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4.1.2 n1'iAfiLLtlntJ~LIl"'''~1~~n 

n1~LLti nU~::;Lll'Vl"1l'fl~"1ItI::;Yi~1~ ~n LUU~'JU~1 llruL U'fl (;l~1V1 n ~~)JYi~1~ ~n1l"l1 L~~ 
w • 

I ~ 

L\l'fl~IOl1mJIOllOluu)Jm~1-i{~~(;lJiruorlYi~1~~nVl~1nVl~1t1"l1U"''fl11OlLn",m~uuLtI'flULL~::;~~~~~'fl • 
~ 

~ru1l1Yi"1l'fl~Yi~1~ ~ n1l"l1 L~~ m~LLti nU~::;Lll'VlYi~1~ ~nlOl::;L -nVii n m~Ylu~1U"1I'el~~)JU~ L;~ Lf'liJ 
I ~ 

LL~~ 1vHhLL~::;mtl1l1Yi"1l'fl~Yi~1~~nVl~1)J111"'LLtln~1)J1~tl'vi11~VI~1t1~fi ~~U 

1. n1'iLLtlntJ~LIl"'''~1~~n';1t1ij'el (Manual sorting) 

n1~LLti nu~::; Lll'VlYi~ 1 ~ ~n ~'JtI il'ellOl ::;'el1 ~ tI f'I'J1)J LL(;l n ~1~'Vl1~ n 1t1111Yi"1l'fl~ 

Yi ~1~ ~ n 'fl11Ol II '" LLti nu~::; Lll'VllOl1 n ~'J L~ "1IUUYi ~1 ~ ~nLL~::;i n'liru::;~ 1~ 1 "1I'el~Yi ~1 ~ ~ n 
I ~ 

L"lIU ~ in'liru::;"1I'el~Yi~1~~mil'fl\lnuu LUUPlU U'elnlOl1nuu~~1)J1~tlL-nL'Vlf'ltut~~~1~1 L;J1)J1 

"lI'JtlLUmnLtlnu~::;Lll'VlYi~1~~n L-DU m~L-nLL~~'ei~(;lnl'Jt~L~(;l Vlr'el Black light LL~::;~::;UU 

Kisspotlight L -nVii n n1~m::;IOl1t1 LL~~ t"'t1 m~~'J)J LL~U(;l1 LU~t1U~1l1Yi LL~~V. LfIl'li (special 

polarized googles) L~'flIl"'LLtintYi~L)J'elfL~'fluu'fl'elnlOl1n~1t1Yi1U~1L~m LUUPlU 'elth~hnm)J 

mmtl nu~::; Lll'Vl ~'Jtlil'fl Luum ~II '" LLtin t"'t1L -n LLN~1Uf'lU~~ Pl'fl~iJ n1 ~L~t11'l1L -n~1t1 ~1ULLN~1U 

L~)J~ULL~::;mlOl Ln "'f'I'J1)J ~"'Yi~1 '" L um~II"'LLtin 1~ 
2. n1'iA fI LLtln"~1~~n ';1t1n1'i~'eltl ;11. U"lI'el.:JL 'VI~1 (Direct Flotation) 

m~1I '" LLti nYi~1~ ~n ~'JtI n 1~~'eltl ~'JL U"1I'el~ L VI~'JIOl ::;'el1 ~t1 f'I'J1)J LL(;ln ~1~ ~1U 

f'l'J1)JVlU1 m.iU"1I'fl~Yi~1~ ~ n ~~)J LL~::;L -n"1l'el~ L VI~ 'J~iJ f'l'J1)JVlU1 LL llumh::;VI~1~Yi ~1~ ~n t.J~)J LUU .. 
I ~ I 

~'J n~1~ t"'t1Yi~1~ ~ nVl iJ f'I'J1)JVlU1 LL llUU'fltln~11Ol::;~'fltl~U~ ~1UUU~'JUYi~ 1~ ~ nVl)Jf'I'J1)J .. 
I I I 

I I I!/ I'" 4:1 .... cI.c:. a 
VlU1 LL UU)J1 n m11Ol::;IOl)J~~~ "'1U~1~"1I'el~ (;l'J n ~1~"1I'el~ L VI~'J "lI~ (;l'J n~1~"1I'fl~ L VI~'J'VlUtI)J)J1 n'Vl ~ '" .. . 

~ I ~ 

l~LLri ~1 (H~1V1fuLLtin t Yi~t'elL~YJU'el'elnlOl1n1'~ "'VlhJL"lIt Yi~t'fl L~YJU) ~1 ~~::;~1t1 ~~)J~::;VI~1~~1 • 
I ~ 

LL~::;L)Jfi1U'el~ (H~1V1fuLLtin tYi~ L)J'flfVliJf'l'J1)JVlU1 LL llUU'fltl n~1~1) LL~::;~1~~::;~1mn~'fl NaCI 
I ~ 

LL~::;~1~~::;~1t1 ZnCI2 (L-n~1V1fULLti n t Yi~ L)J'elfVliJ f'I'J1)JVlU1 LLllu)J1nn~1,J1) m~1I '" LLti n ~'JtI~fi 
~ I 

uhJ LVI)J1::;L Un1mtlnYi~1~~n t Yi~t'fl L~YJU~~)J L\l'fl~IOl1niJ f'l'J1)J LL(;ln ~1~"1I'fl~ f'I'J1)JVlU1 LL llUU'fltl 
~ I 

U'el nlOl1 nUVl1 n iJ n1 ~LU~t1ULLU~~'fl ruVill ij'fl11OlVi1L "" f'I'JU f'I)J f'I'J1)JVlU1 LL llU"1I'fl~ ~1~~::;~1t1 . .. . 
~'Jn~1~ l~hJ mJuih LL~::;'el11OliJm ~~'J)J n~)J"1I'fl~Yi~1~ ~m11L ""Yi~1~ ~n~iJ f'I'J1)JVlU1LL llUU'fltl • 
n~1~'Jn~1~IOl)Jl~LL~::;~~~~~'elf'lCUll1Yi"1l'el~n1~II"'LLtlnYi~1~~n~~)Jl~ • 

..... .... ., 
3. n1'iFi fI LLtln"~1~fln fl1t1n'i::1.J1U n1'i Froth Flotation 

mS'II"'LLtlnYi~1~~n~~)J~'Jtlm::;u'JumS' Froth Flotation Luum::;U'JumS''Vl1~ 
~ I 

Lf'liJYlU~'J L Yl'el II '" LLti n"1l'fl~ LL ;~"1IU1 '" L~ n'el'el nlOl1 n nu t"'t1'el1 ~t1 f'l'J1)J~ 1)J1 S'tlL umS'LUtin ~'J"1I'fl~ 
" I I " I " 

Yiu~'J"1I'fl~"1I'el~LL;~VlLL(;lnn~1~nu ;~Ylu~'J"1I'fl~"1I'el~LL:n,:jVl~1)J1S'tlLutln~'Jl~~'JtI,J11Ol::;iJin'liru::; 
~ ~ I 

LUU hydrophilic Vi1L"""1I'fl~LL:n~IOl)J~~LU~1 ~'JU'el'4111f'1Yiu~'JVliJin'liru::;LUU hydrophobic 
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n~~U'l'Wn1~ Froth Flotation L 'VIaJl~~I'V1fu LLtJ nYH~ 1 ~ ~n ~t'UJ~ii rl'llaJ'VI'W1 LL t.!'Wtn ~ L~tI~ n'W 

LL~~~laJl~mLtlnflfln~lnn'Wl~tI1n L"lI'W n1~LLtln'Yi~I~~n~~aJ~~'VI~I~ PVC LL~~ PET LU'W~'W 

4. n1'iLL!1n'n~1~~nL".!.I1,r9i';)vh~::~1!1 (Solvent - Based Separation) 
, , 

.1 .,. 'i' 'I""'. ... .<1'1" 
n 1 ~ LL tI n u ~ ~ LJl VI 'Yi ~ 1 ~ VI n ~ ~ aJ ~ (;l tI ~ "JI VI'l VII ~ ~ ~ 1 tI VI L'VI aJ 1 ~ ~ aJ L'Yi fl ~ 'VI 

~'l'WU~~ nflU~ ~fl~ n 1~~ (;l LLtI nflfl n ~ ~~ 1 tlfltit 'W ~1~~ ~~ 1t1";1 t m~ 'Yi ~ LaJflf~ ii rl'llaJu1~Vlt~~ 
~ . ~ 

L'VIaJl~~I'V1fu~~Uln~UaJIHiL'VI~ L"lI'W n1~t-if~'l";I~~~It1~~aJ"1Ifl~ Xylene nu Cyclohexanone 

t'Wn1~LLtln'Yi~I~~n~~aJ PS-PVC-HDPE-PP flflnLU'W 3 L~~ n1~t-if N-Methy 1-2-Pyrolidinone 
0-

(NMP) t'Wn1nLtJn'Yi~I~~n~~aJ PET-HDPE LU'W~'W n1~~(;lLLtln'Yi~I~~n~~aJ~'ltl';)fill~fl~t-if 

flU mru~ii Fl'llaJiu-iffl'WLL~ ~ t -if'Yi~~~I'W t 'WnI~~ ~ VlaJl n~~ii fih t -ifr.iIt1 t 'Wni ~~1 L il'W~I'W~~ . ~ 

5. n1'i~"'LL!1n'n~1~~nj;l1~Fl,;)1~\II1J1LLU1J (Air classification) 
0-

n 1 ~LLtI nu ~~ LJl VI 'Yi ~ 1 ~ ~ n L(;l tI fl 1 ~ tI Fl'l1 aJ LLVI n ~ 1~ ~ 1'WU1 'VIU n LL~ ~ rl 'l1 aJ 

'VI 'WI LL t.!'W"1Ifl~'Yi~1 ~ ~n ~ ~ aJ iltlaJ t -if LLtI n.r ~ (;lU~~ LJlVl 'U~1 n LLf'l ~n~~(;l1~flfl n~1 n'Yi f'l1 ~ ~ n ~ ~aJ • 
, " 

L Ufl~1Gj1 nii~ui1~U1~ LL~ ~UI'V1Un LUI~~~laJIHl LLtI nflflnlGjl n m~u'l'WnI~l~~It1 LLtJ~flfln LU'W 
'IJ 

, " 
L(;ltl'Yi~I~ ~n ~ ~aJViiiul'V1un LUI~~n nfll nI M~ (;lLL~~~ (;lLLtlnflflnVlI~ ~1'WU'W LL~~'Yi~I~ ~n~~aJ 

'IJ 

Q cv t,.....:::..cf I Q, 

- Cyclone aJ'VI~nn1~Fl~lt1'lfi Fluidized Bed LLVI'Yif'lI~Vln~~aJlGj~nn 
~ 

Ufl'WL -if1V11~ ~1'WU'WVllaJ LL 'W'liaJ er~ (Tangentially) nu ~U~"1lfl~ n~'ltl LL~~n n ~ (;l LLtI nflfl n VII aJ 
'IJ 

" UI'V1Un"1lfl~'Yif'lI~~n~~aJ 

0-

'Yif'lI~ ~n ~~aJtl1~iinl~U'WLilfl'W L~'VI~"1lil~ ~1~11Gj1 n~'l'Wu~~nflU"1Ifl~U~~'"J 

.n n.!evl'VI1fl LL m~~ nl Lil(;l"1ltl~~1~1 ~~ii ~~ ~flfil runl'Yi"1lfl~'Yi ~1~ ~n11'l! L~~ Lf'l'VI~~,rnU'WL~fl'WaJl 
0-

nU'Yi~I~~n~~aJ L"lI'W L'VI~n fl~~ihlltlaJ LU'W~'W ~laJl~n~~LLtln~'ltl';)finl~ ~~ll 
'IJ 

2. Electrostatic separation~laJl~n ~ (;l LLtlnfl~~i'h lltlaJflflnlGjl n 
'IJ 

'Yi~I~~n~~aJL(;ltlt-if'VI~nnl~1~yh~nVltlLL~~Fl'llaJLLVln~l~t'WnI~UI1~yh"1lfl~1'~~ 
• 
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4.2 n'1::1.J1Un1'in·llLA~'n~1~~n PET 

n1~~1"l1 Lf.1flYH~ 1~ ~ n"'l1~ n 1t1J11Yi ~1lJ1Hlv1 1 Ul,"fl1 n,"fl1 tI n~::U1\.ln11(;]1lJ fl,)1lJ 

" 
L ,"lJ1::~ lJ'1J'eI~ tJ ~ (;]n CWorl LLfl::;r 'el~ 1 rl ~ ~1'WL~'Wfl~VI'W ~1'Wi)~tlU~~ii n1~~ n~1 n ~::U')'Wn11 • 

Lfli'el~~ n ~/~un HU ~') lJ ~~iJ'"I~tI (;\1~1~~ 1 d:J'W 1 'Wn1~tJ~ (;]"1I'el~ b~~1'WtJ~ (;] Lil VlYifl1~ ~n11"l1 L~fl 

PET 1 'WU~:: LVI flI1V1t1 L ~'eli) Lfl~1 ::iLLfl::r1 VI L~'el n m::u,)'Wn1~~ L ,"lJ1::~lJ~1,"ftN1'Wi)~tI 
4.2.1 n'1::1.J1Un1'i~~j;JLijj;l'n~1~~nn'JILA~ PET "L uiJ'1:: LVI PlL'YItI 

1. n1'if>lj;lutln-r(;ltl~h.J (Sorting) 
• 

" n1~fU;'el"1ltl::"1I,)~ PET "1I'el~LN~1'W~,)'elth~LLtJ~'el'elmil'W 2 U~::LJ1V1 1~LLn 
..,,, ., ''I'' " .4 ... • ~ .... _ I ~I 

"1ItI::"1I,) ~ PET 'el ~ n'el'W ~lJ ~~LLn::'Tlfl1 n LLfl ::LLn::'Tlfl1 nLLfl,) "lI~lJ flCWJ11Yi LLfl::u~lJ1CW,)~ Vlu'WLu'el'W • • 
" 

LL(;] n (;\1~ rl'Wv111 ~ii~1 fl1 LL(;] n (;\1~ rl'W(;]1lJ 1u ~')tI n~::u,)'Wn11r1 ~ LLti ntj (;]'1 ~Uii11t1fl::Ltltl VI ~~u 

1. "1ItI::"1I,)~ PET ~~n'el'WhJ1~LLn::'Tlfl1n '"I::iitj~~~'W1 ~hil"Ji"1l,)~ PET 

" 
U'WLU'el'WlJ1rlUrj (;](l ~u L"Ji'W 'el::fl ih UtllJ L '"~ n LiI'Wrfl'W ~~ rfl'el~ii m ~(;]1,)'"I~'elULLfl::r1 VlLLti n ~')tI~'el 

• 'IJ 

" " I I 

(Manual sorting) tl n flf~ LLfl:: LVltJ1Yl L ,"~'el ~h~ 1 'Wrj (;]'1 ~U'el'el n n'el'WL ·ih ~ n~::u')'Wm ~tJ~ (;] L~'elfl VI 

" , 
"1I'el~ L~tll 'Wm::u')'Wm~tJ~ (;] 'W'eln'"l1 nu'"l ::rfl'el~ii mmn::'Tlfl1n'el'eln ~')tI Lfl1'el~~ n1,"1'elLLN~1'Wfl'W 

2. "1ItI::"1I,)~ PET ~~n'el'WLLn::'Tlfl1nLL~,) '"I::iim~(;]~,)'"I~'elULLfl::r1V1LLtin 

rj (;](l ~u LL~,)~~ iirj~ ~U'WL~'el'Wi!'elti n~1 LLfl::ii n fl1 ~~ n~1"11,) VI PET ~£T~ hiii n 11LLn::'Tlfl1 n 
•• 'IJ 

'" I " I I 

'elth~ hri (;]1 lJ£T~ rfl'el~ ii n 1~r1 ~ LLti nrj (;] '1 ~u Ln'el~ rfl'WLYl'elil'el~ rl'Wm ~U'WLU'el'W"1I'el~tj~ ~~'W1 Ylhil"Ji 

"11,)~ PET L-if1~m::u')'Wm~tJ~(;] 
'IJ 

2. n1'i1.Jj;l'n~1~~n (Crushing) 

"11') ~ PET ~ ~h'Wm1LLn::'Tlfl1 n LLfl::r1 ~ LLti ntj~ ~~'W1'el'eln LL~,)'"I::L .;r1~ n~::U,)'Wn11 

fl ~"1I'W1 ~ ~,)tI Lri~'el~u ~Yifl1 ~ ~ n L ~'ell ~ii ~ n~cw:: d:J'WLn~~,"1'el Lil ~Yi fl1~ ~n L ~'elfl')1lJ~::~,) n 1 'W 

m1LLtI nU~::LJ1V1Yifl1 ~ ~nLLfl ::v11 fl,)1lJ~ ::'el1 ~ (;\'el1U 

3. n1'i~'atli1"L U"ll'a~L \!I~1 (Direct Flotation) 

" 
Lil ~Yi fl1~ ~ n~1"l1 Lf.1fl'"l::L -if1~ n~::u')'Wm1fl'elti ~') 1 'WtJ1 LVltI'el1 ~tI fl')1lJ LL(;] n (;\1~ 

OJ 

, " 
n 1::U,)'Wn1 ~(;\'ellu 1 'Wm::l.l,)'Wn1 ~r1 ~ LLti n'"l::ii ~'WYliitJ1mrn lJ1 n'"l lJfl~~ ~1'W~1~ LLfl::~ ~lJ1 rlU 

• 'IJ 
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4. n1'i~h,'J (Washing) 

LillnYi ~ ') ~ ~ n 11-n Lf.) ~ L -}h ~ n ~:;u 'l 'W n ') ~~ ')·n; ') fI'l ') ~ ~:;'el ') (;l L ~'el ih r.r (;l tl'W 
~ . 

" , " 
1. m~~,)~~'ltJoW,)L£j'W 1 (Cold Washing 1) LtI'Wm~ri')r.r(;l~~~nthnL'Wi'WIJl'el'W 

LLm 

" " , 
2. n')~~')~ ~'ltJoW,)~'el'W (Hot Washing) ~')~ Lil (;lYi~')~~n11'l1L~~~'ltJoW,)~'el'WYi 

'eln.mllij 100 DC 1h:;~')ru 30 'W,)Yi -ll'ltJL~m~~')~i:hJ~:;~Vlfill,)YiL'Wm~ri')r.r(;l~~~mJm~')n;'W . .. 

" [;]n~h~'elu~')nm~~')~ 2 i'W[;]'el'WLLm .. 
5. n1'ivi;I.~U~-3 (Drying) 

LilInYi~,) ~ ~n 11 '11 Lf.)~~~ ')~';h fI'l,)~~:;'el,) (;l LL~'l~:;C1 noW,)~,)";,) L ~ LL ~~ ~'ltJ LfI~'el~ 
~ 

.J "", 
~~ (;l LL~~Vlii [;]:;LLnN"lI'W,) In L~ n n~:;u'l'Wm~iJ~:;~')~') ~C1ri')r.r (;loW') LL~:;tl'WYi~ In~,) nu Lil (;lYi~,)~ ~ n • 

, ", 
LilInYi~,)~ ~n11'l1 Lf.)~Yi cJ')'Wn')~";') L ~ LL ~~ LL~'l'el')~ii n,)~U'WLtJ'el'W"lI'el~t)~ ~~'W1 

L-D 'W 'fl :;~ij L iJtJ~ L ~~ n L t1'W~'W ~~ ~'el~ii n ') ~[;]~'l~ ~ 'elU Lil (;l'Vi ~ ') ~ ~ nu'W~ ') tJ'Vi,)'W~'ltJ m ~ Lon 
~ 



.. 
Ll'll11flfln 

A'~ LlUn1t'1(;)UULnfl'U 

Yi'IilLlun PP Llfl:: HDPE 

100 oC 30 'U1Yl 

A'~LlUn1t'111l 

U'ULnfl'U 

81 
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4.2.2 n~'U'Junl'1~i(;lLij(;l"'~I~~nn'llLA~ PET "lI'iI.lJtI~L'VIffj;j'.IJ"1 

U""UtJlllFtf~LL~::;'tl~rln~hn.h::;L'VIfII(;h~1 24m~~~tJLL~::;~LijJ'lJ1L'VIFtL'lJL~ti1'lJm~~l"11L~~ 
• .AI 

""'1 .. , I • I "'" ' ''' J' I..... 
~ "11 LFt~'VI1~ m tJlll~ L 'lJLL(;] ~::;u~::; L'VI fII l-J Ft') 1l-J LL(;] n (;]1~ n'lJ '1l'lJ'tltJ nu L~'lJ~~'VI'lJLL~::; Ft,)Il-J L ~l-Jl::;~l-J " . 

" "lJ'tl~n~::;u,)'lJm~ n~::;u,)'lJmn.J~(;]Lii~~~I~~n~l"11L~~ PET "lJ'tl~th::;L'VIfII(;jI~1 24~ltJ~::;L~tJj;u;i~t1 
.., ... 

1. 'lI'VI'13'i1L~'1nl 

~~f~'tl Ll-J1-m24 nl~~ m~t1 LL~::;~ LijJ'lJl L'VI Ft L 'lJL~ti1 'lJnl~~l"11 L~~~~I~ ~n~~ltJ 
.AI 

U~::;Lll'VI L~tJ24 m~L~tJ n ~'lJ~ ~1~ ~n~1-n~I'lJLL~,)"1 n Ft,)Il-Ji,)l-Jil'tlU~::;"1Il"11'lJLL~::;'tl~rln~(;jl~1 

Association of Postconsumer Plastic Recyclers (APR) LiI'lJ'tl~rln~~24m~~ILU'lJ~I'lJ 

LL~::;~~.yh~lml'lJL~'tlU~::;LiJ'lJC.J~1'lJm~l"J1L~~'1l,)~ PET 1'lJ~~f~'tlLl-J1-m n~::;u,)'lJm~~l"J1L~~'1l,)~ 

PET LL~~~~~~U~ 4.2 
" 

2. t1~L'VIff~U 

U~::; L'VI fIIr.i'lJ24 ~~I~"htJ LFti'tl~~ n~LL~ ::;'tlun ~ru1 'lJn~::;u,)'lJm ~~1"J1 L~~~~I~ ~ n " . 
" " ~ .::I 0 I cv .a::. 0 ..::.cv.c::f tv I 

utJn(;]ll-Jn~::;U,)'lJnl~C.J~(;]~~'tl"I~'lJltJ'VI~~ltJnl~C.J~(;]"I'lJ,)'lJl-Jln~I'lJ')"tJ'lJ"::;tJn(;]')'tltJl~ 

m::;U,)'lJnl~C.J~(;]Lii~~~I~~n~l"J1Lf)~ PET "lJ'tl~u1-~'VI Chang Woen Mechinery ~ln~ 
I " 

LiI'lJ~~lm,htJ LFt1'tl~~ n ~LL~ ::;~u n ~ru1 'lJ m~~l"J1 L~ ~ ~ ~ 1~ ~ nu~::; Lll'VI (;jl~ 1 "r1~ ~ltJ m ~C.J ~ j;J 1 'lJ 

U~::;L'VIfII~'lJ LL~~~~~~U~ 4.3 
OJ 
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;';j.:;·.;V 

; .~':;, ?iiis_hJb,,~{ ~c:<;';E~ 

~(;lLLtm PP LL'C'l::: HOPE 

••.. 'j..<: 

> Bag ':$ystem • 
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1 00 0C 30 1..nVl 

~(;lLLtJn PP Ufl: HDPE 

tl1JLL~-l 



( 
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4.2.3 n~'l..J';I'Un1'i~ij;'lLilj;'l,"'a1~~nn'JfLA'a PET 'lI'el~tF\'i,m1'i 

m~n1'wul'lm'~tJ'l'Wn'1~11'1!Liii~"1IU~"1I'l1'l PET ~L\UJ'1~~),JPI'l~~"l'1nl.l'1"l'1mJ~~LllYl 
., 

Yi~'1~ ~mL~~1' ~ l'lu'WLij'il'W),J'1ntJ1' ~Cl ~tJ m'~tJ'l'Wn'1~11'1! Liii~"1I'l1'l PET • • ., 
-4 .... ~ .d .... ..:::I 

~'1'W'l"lU ),J~'1U~~L'ilUC;)I'l~'W 

1. n1'iflj;'lutJn-rj;'lCl~'l..J (Sorting) 
• 

'" " I I 

LL~~U~ hll~ LLn~'il~'1 n"l'1n tN~'1'Wri I'lLLUn~1'il"1lud'1'WftJ;'il"1l'il~ Lfh 1 'WYl'WYiln~ L~u~~~ijm~ri I'l 

LLU nu ~~LllYl"1l'il~"1IU~LL~'l~~ ~ 1'l1l'1~~ 1 'Wm ~ri C;)LLU nu~~ LllYlYi ~ '1~ ~ n"1l'il~ h~~'1'W 'il£h~ hn ~'1),J .. 
'il'1"lijn'1~1'~f;J(;h~1 U'WLtI'il'W),J'1ntJ1'Cl~~tJ L"lI'W 'il~~ihilu),J L~~n LU'WI'l'W ~~PI'l~ijm~riI'lLLUn .. . . 
~'luij'il (Manual sorting) LL~~LYI'u.'1YiL~~'il~h~l'W1'~'l~tJ'il'ilm~'il~I'l"1l'il~L~ul'Wn~~tJ'l\.m'1~~~~ 

2. n1'i'l..Jj;'I,"'a1~~n (Crushing) 

l' ~Cl ~tJ~ ~h'Wn '1~ri I'l LLU n LL~ 'l"l ~L -ih ~ n ~~tJ'l'Wn'1~~ 1'l"1l'W'11'l ~'lU LPl1'il~tJ I'l . ... .. . 
Yi~'1~~n (Crusher) l,xij"1l'W'1I'lU~~),J'1ru 1/4 U'l L~'il~~I'l'lnl'Wmn1'1P1'l'1),J~~'il'11'l LL~~m~ril'l 

LLU nUl'~LllYlYi~'1~ ~ n~1'iln'1r.r c;)1'~ f;J L~'ilu'W[;h~ 1 'il'il n"l '1 nm'~tJ'l'Wm~~~ ~ m~~ 1'l"1l'W'1I'l"l~Ln I'l 

LLN L~'il'WL~~n~ (Mechanical Shear) 'il'1"lVi'1~'1ut"ll"1l'il~tYi~ L),J'ilfvh 1 ,xYi~'1~ ~n11"l! Liii~ 

3. n1'iutJn,"'a1~~nj;'l1~F\';I1~'VI'U1UU'U (Air classification) 

m'~tJ'l'Wm~ Air classification Lu'Wm~riI'lLLun1'~l'ltC;)U'il'1l'lmL~~~),J ~'1),J'1~Cl • 
I I I" 

n'1r.rI'l'il~'1nYi Lu'Wm~C;)'1M~1'ilYi~'1~ ~ n ~'W LL~~1'~ f;J~'W1 Yiij\~n~,rnLtJ'1'il'iln"l'1 n n~~tJ'l'Wm~Vi'1 .. .. 
1 ,xm),J'1ru.1'~ I'lU'WLtI'il'W~ c;)~~ LL~~~'1),J'1~Cl~ 1'l~'1'W'l'WPlf~ 1 'Wn~~tJ'l'Wm~~'1~ Lij I'lYi~'1~ ~n11 '1! Liii~ • 

4. n1'i'a'£ltJ (;}';IL 'U'lI'el~L 'VI 'a ';I (Direct Flotation) .. 
"1IU~"1I'l1'l PET l'Wu~~LYlPllY1uu~~n'iltJ~'lutJ~~"l.nru.,r~~'1UU~~LllYl L"lI'W "1I'lC;)'lJ'1 • 

I '" '" I 

~),J 'lJ'1~I'l~),J 'lJ'121'W~"Jl LU'WI'l'W tl'lm1'llutJ~~"l.nru.,r"1l'l1'l PET "l~ij~'l'Wu~~n'iltJLU'WYi~'1~~n • .. 
U~~L1lYl~'1~ 1 ~~il 

• ~'l"1l'lc;)Vi'1"l'1ntYi~L'il~L~'ilf ~~tJ~"r~ PET-LtJ'ilf 1 • 

• ~'l'W~'1'W"1I'il~"1I'lI'lVi'1"l'1ntYi~L'ilYlfi~'Wm'1),J~'W'1LLtl'W~~ (HOPE - LtJ'ilf 2) 
~ ... .. 

• t.htll'l"1l'lI'l-n'Wl'WVi'1"l'1ntYi~tYi~~~'W (PP - LtJ'ilf 5) 

n'1~~'ilU ~'l1'W"1I'il~ L~~'l (Direct Flotation) Lu'W~Uu),Jl'Wm~riI'lLLunu~~LllYl 

Vi~'1~ ~n11"Jl Liii~ PET L ~'il~"l'1 nijfh l-nr.hul 'Wn'1~~h LU'W~'1'Whl~~),J'1n,rmL~~~'1),J'1~mLU n ... 
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lh::LJlVl~'tl-.1Yi ~ 1 fl ~n~ii m 1lJWW1 LL '\.l~LL(;ln (;11-.1 ri~l~~ trnu Fl'J1lJ~~1 LL '\.l~~'tl-.1Yi~1fl ~n LL(;]~:: 

l.h::L1lVl LLM1-.1~-.1(;l1~1-.1~ 4.1 

(;l1:i'1-.1~ 4.1 Fl'J1lJ~~1LL'\.l~~'tl-.1Yi~1fl~mL(;]~::1.h::L1lVl 
, ,-, ~-. ~ '':".. --... -~ .. .' - • ". -- ~"~'';:'''''''7:''''':' ..... ""' .. :"'"': ~.~- ;, 

.' , . . ~ . 
I ~ ;-1..;..... ~j • ,=-' ~~J' /p 

• ___ ........... _ .. __ • , 0_ • ~~ ""'1"'_ '---.. ..... ___ ~ .,,1 .... ~. " _u.., ... ~ .~. _ ~ ... _.' w. ....~ . .. .... .._~ J 

PP 0.90-0.92 

LOPE 0.91-0.93 

HOPE 0.94-0.96 

PET 1.35-1.38 

PLA 1.24-1 .27 

PVC 1.32-1.42 

PS 1.03-1 .06 

Aluminum -2.10 

" n:i'::lJ'J~n1:i'~'tlU ~'J L ~~'tl-.1 L ~~'J"'l ::L-nU1 LtJ~~'Jn ~1-.1L ~n1:i'~rn LLU n (Fl'J1lJ 

" ~~1LL'\.l~ 1.00 g/cc) fl1lJ1HlLLUn PET iiFl'J1lJ~~1u'\.l~fl-.1n~1U1"'l::"'llJ~-.1~~1~~1-.1 
~ ~ 

" ~'J'W HOPE LL~:: PP iiFl'J1lJ~'W1LL'\.l~ii''tlUn~1U1'''l::~'tlU'tlU~h~lJ~~-.1fl1lJ1:i'(l~(;)LLUn'tl'tln'''l1n 
~ 

n~::lJ'J~n1:i'1~~1U 

5. n1'1"h:l (Washing) 

LiirnYi~1fl ~n11'1IL~~ PET "'l::L ;r1~ m::lJ'J~n1~Vi1 Fl'J1lJfl::'tl1 (;) L ~'tln1~ (;) ~~LL~:: 
~ . 

~-.1flmJm~~(;)lJ1rilJ'1IU::'1I'J(;) PET L-rl~ Lf'\M'tl1~1:i' m'J LtJ~~~ n:i'::lJ'J~m:i'~1-.1"'l::L~t"1lrn1hj 
I I I" I 

LL~::CJ-.1~1-.1Yi~1fl~m~'tl-rl'Jun1~(;)~-.1flmJml~~u-.1~~ Ln'tl-.1"'l1nn:i'::lJ'J~n1~ Air classification 

I .J.c::.I :: .... d 0 ~ " 

fl1lJ1:i'(l~(;)mlJ1n.lel~ ~~1n LL~::~-.1flmJmVllJ~1~~mlJ1"'l-.1fl1lJ1~(l~rn"'l1~'J~Fl~-.1L~m:i'~1-.1 • 

" " , 
1. n1~~1-.1~'JUU1~'tl~ (Hot Washing) ~1-.1Lii(;)Yi~1~~n~'JUU1~'tl~Yl 

'tln.l~I1~ 100 DC U:i'::lJ1n.l 30 ~1Yl L~'tlL~lJU~::~V1fil11"f'lL~n1:i'n1~(;)~-.1~nUm~~1-.1'tl'tlnmn . " 

o Ill" v 
6. n1'1'Y11 "~LL~.:j (Drying) 

Lii(;)Yi~1fl~n11"11 L~~~ ~h~n1:i'~1-.1L ~~::'tl1 (;)U~'J"'l::(lnVi1L ~ LL~-.1 ~'JU n1~Lth ~'JU 
OJ 

, , " 
~lJ~'tl~LL~::fli rn LL ~-.1 ~'JU LFl~'tl-.1 ~i (;) LL ~-.1 L ~'tlil'tl-.1 ri~n1 :i'Ln rn L;j'tl~1 LL~::ii CJ~ (;]'tl Fl n.l111Yi'1l'tl-.1 

• 
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7. n1~l.Ltln'il~~ilLutl2J Electrostatic 
u ., 

~t1:;~'J (;l PET ij (;J1'J'"l~'ilUWlnh.JLU'illJL ~~ mJ1'"l1 n tN~1lJ~ (;lLLtlnnJ:; 

LL~:;ijn11~(;lLLtlnL~'il~~lJri'illJL;r1~m:;u'JlJn11~~(;J~~hl~1LtllJ~'il~ijn11(;J1'J'"l~'ilUn1nJlJLn'illJ 
" 

., , 
~~ I"I'J 1ij n11(;J 1'J '"l ~'ilU n11UlJ LU'illJ'il:;~ ij L tl mJ ~'J tI LI"I1'il~ .. Electrostatic separator 
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.'lI'l~ PET 

.. 
L'YlU11ltln 

f'i~uun1t\~l..hJlnll'U 
sorting 

•. ':Crushing 

'. Air.Classlfication-'';·· . . , . 

100 oC 30 W1Y1 . H.0Uvyashing 

Dryil)g 



4.2.4 ,j~~!Ivir.i1Lthllun1~~~1ij (Auxiliary facilities) 
IV r 

1. \UI'£lU1 

89 

m':;U'lum~~~~Lij~Vi~1~~n11'11L~~ PET ijm~t.jfrl'l12J~'tlutum':;U'lUm~~1~ 
~ , 

~'lmj1~'tlU (Hot Washing) Yl'tlnJ'I,ulii 100 DC LL~:;n1~Lth~'ltl~2J~'tlutun~:;U'lum~y'i1t""LL""~ . .. 
(Drying) ~~~'tl~ijLrli'tl~ii1LU~1'tl~1L~'tlt-iftum':;U'lum~~~~ LrlNm~ih~u~t""Lfli'tl~n1LU~ 

~ ~ ~ 

It),Lnij"llu1~ 1 kg/cm2 LL~:;Hhj1lJUL~1LtlUL~'tlLVi~~U~:;2J1nJ.rU~:; 2,000 ~~~ 
... 

2. ~'U'Un1~fi1~Iij,hLi!l 
~ 

,j1 L~mn ~~1 nn~:;U'lUn1~~~ ~Lij ~Vi~1~~n11'11L~~ PET 
" II ". 

n~:;U'lUm~n1~ ~,j1 L~wi'tlutJ~'tltl~ LL ~~~,j1U'tl n h~~1U L~tI,j1 L~tlYl Ln ~~1 nm':;U'lum~~~ ~ .. 

~:;n'tlu"1l'tl~~ 1 ~Lflij LL~:;Ml1 Vi Luu~h~ ~~ ~'tl~ij n 1n:h11 ~ ~'ltln ~:;U'lUn1~ Coagulation­

Flocculation tu5~mutJ~:;2J1nJ 20 U1Yl L~'tlYi1~1t1~:;n'tlUL~2Jt""Ln~m~LL~n~'lLtlu~:;n'tlu 

"lIU 1 ~ L~ n ~'l tI n1 ~Yi1tJDn1t11 nu ~ 1 ~~2J LL~ :;L~2J ~1 ~LfI ijU1~ ~'l L ~'tl t "" ~ :;n'tlu~u ~'l 
I "" "''' I" 

LL~:;Ln ~~:;n'tlut ~lJYl LLti n'tl'tln~1n,j11~~1t1~u ~1 m!u,j1 L~tI~:;Lojh~u'tl~n L Yl'tl t ""mnLtln-nu .. 
" " I " 

".lI'tl~ ~:;n'tlULL~:;,j 1Yi~;~ij ~Jl1 Vi LUU(;) 1~~~ ~'tl~ij n 1 ~tJfU~Jl1Vi,j 1 t "" Luun ~1~ ~'ltl n1 ~Yi 1 

" " '" " '" tJDmtl1num'~-n~yh1ntJ~:;2J1nJ 20 U1Yl ri'tlUtJ~'tltl,j1Yi~~LL~~~,j1 m~~:;u1t1,j1Yi~'tl'tln~1n 
~ ~ , 

LN~1U'tl~~1'\.'In~~2J~:;~'tl~il 1"112.11 ~~~1U,j1Yi~ LL~ ~~ ~~m~1~Yl 4.2 . ~ 

, ~ ~ 

~1n~Yl 4.2 2.11 ~~tJ1U,j1Yi~~1n h~~1U'tl~~1~n~~2JLL~:;Ufl2J'tl ~~1~ n~~2J 
~ . . 

. ..., ... r ' . 
lij"i!Ufl.W1l1'nU1 ··f11 "'11ij~~1U 

' .. -
fI'l12JLUUn~~-(;)1~ 5.5-9.0 

~1~LL"1I'lU~'tltl (Suspended Solids) llJLnu 50 ii~~nf2J/~~~ 

1"11UL'tl~ (Biochemical Oxygen Demand : BOD) llJLnu 20 ii~~nf2J/~~~ 

'elnJ~1Jii (Temperature) llJLnu 40°C 
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," , 
m~L~'fln~r;lTl.IVi~--1tN--11'l.1f')'J~Yi"'l'wru1"'l1mJ"'l9Uv11--11 Vi.yhl'IXiirhHfr.hul'l.1m~~N'Vl'l.l 

• m~f')l.J'l.I1f')l.J'lI'l.I~--1 

• LLN--11'l.1~m"'l L~l.J11JlLL~:; .. h~1--1LLN--11'l.1 

• 'Yi~--1--11'l.1~'fl1"'l~1l.J11Jl LL~:;~1 f')1'l1'fl--1'Yi~--1--11'l.1 
" , " 

• ,j1Vi'tl1"'l~1'.J11JlLL~:;f')ruJl1'Yi'll'fl--1,j1 • 

," 
n1n~'fln~m'l.lVi~--1tN--11'l.1f')(nYi"'l1~ru1J;l1l.J~m~tru:;L'U'Yi1:;LL~:;f')'l1l.J~'fl--1m~Jl1 'l.IU"'l 9U 

," 
v11--11 'lI'fl--1LLv1~:;tN--11'l.1 ~1~fUu"'l9ul'l.1n1~L~'flnVi~--1tN--11'l.1c.J~J;lLij(;l'Yi~1~~n1-1'11L~fl PET 

" .Q 0 ..... o ......... <d 

L~mJ;l1l.Jfl1(;lUf')'l1l.J~1f')ry (M'l.I 

1. ~!I::'VI1-3~1n L'i-3-31Uii-3u.'VI-a-31j;Jtl~h.J • 
1'J;lCl~u~~n1'l.1m:i'c.J~J;l"1J'fl--1tf')Nm:i' fii'tl 'lIU:;'lI'J(;l PET "'l1ntN~1'l.1~(;lLLUn"llU:; • ", , 

'VI1'flh'l.lfU~'fl'll'fl--1 Lfhen--1 ~ (;1 LLU ntl:i':;L11'Vl"lJU:;Jl'lU Lrl1'fl--19 mLLfl:;tiu~(;11 'IX~ m~tru:;dJ'l.In'fl'l.l 
, , " 

~m~Ul.J'lI'l.I1(;1tl:i':;l.J1ru 1 ~nU1P1nLl.JJ;l:i' LL~:;,j1'V1'IJn 60-70 nt~nfl.J t(;1Uh~--11'l.1~(;1LLUn'llU:; 
" 

'VI1'fl~1'l.1fU~'fl'll'fl--1 Lri1"'ld1 n 1:i'n:i':;"'l n ~'l'fltJ1 'l.InN L'Vl'Yil.J~1'l.1f'):i'LLfl:;ml.Jru,,~ L n'fl--1"'l1 nii i (;1~'l'l.l . " . 
I I 11 I'" 

m:i'Ln (;1'11 U:;l.J 1 nVi~ (;11 'l.Itl:i':; L'Vl PI LL~ (;1--1 ~~:i'tlVi 4 .5 ~--1'IJ'l.IVi~--1 tN--11'l.1~--1 rl'J:i''tltJ1 'l.IL "lJ J;l nN L'Vl'Yi 
.." tJ " 
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ucy:n~'1u!jQ~'lh}')~~~hj1-ifLL~'J .yhUU~:;n'lPlm':;Yl~'J'I'rJj;]~"I'\.m~~~ ilUU~ 1 (Vi.Pl .2541) 

LU[nl"ln~"I'I (n~~h'l'l"lU'e:lj;]~TVIn~~~, 2553) • 

., ., 
m~tJ~j;]L,j~Vi~"I~~n11"l1L~~ PET iJm~L-n,j"lLUm:;U'JUm~tJ~j;]~~"IUiuj;]'e:lU 

, " ., 
1 ~ LL ri n "I ~ ~ "1'1 n "I ~ ~ 'e:l U ~ 'J L U "11 'e:l 'I L ~ ~ 'J ~ (1"1 U Vi ~ 'I L N '1"1 U ~ '11"l 'J ~ 'e:l U L n ~ LL ~ fl 'I ,j "I 

" 
I II I "" 

~1'e:lL"1Ij;]ViiJ,j"lu~:;u"l L~'e:lU~:;~u~rhL-nr.i"lULum~r.r~~"I,j"l~"I~"I~(1LL~:;iJ,j"lLYiU'IVi'e:l~"I~fum~ 

I'l"lL'lU'I"IU 

3. "'~.:J,nu 

n"l~tJ~j;]L,j~Vi~"I~~n1hL~~ PET iJm~L-nVi~'1'1"1U1vH~"Ilwm~tJ~j;]m~"Iru 
I If" 

~"I n LU'e:l'l""I nn~:;u'Jum~tJ~j;]~'JUL ~ cY'e:l"l ~mI"l1'e:l'lr.rn~L um~I'l"l L 'lU'I"IU ~ (l"IUVi ~'1 LN'I"IU 

~'1 m~'tlULn~ LL~fl'lr.i"lU1 vlVh~1'e:l L"1I j;]~ ~"I~"I~(1r.r ~~"I1 vlvh 1~~:;c;l'J n L ~'tlU~:;~U In rh L-nr-huL U 
'II 

., I I 

m~~In~'1LI"l1'e:l'liJu1vlvhLL~:;I'l"lL'lum~tJ~j;]1~'tlU"I'I(;)'e:lLU'e:l'l 

4. n1'i"JIu'li.:J 

LI"lNm~iJm~"1IU~'1t)j;](1~ULL~:;L,j~Vi~"I~~n1hL~~ PET ~'JU~(1U~~Yln 1 0 ~'e:l . . 
I " I I 

~ (1"1UVi ~'1 L~'1'1"1U~'1I"l'J~'e:lULn~ (1UUL ~ nJ~1'tl (1uuViiJ n"l~I"l~u"Il"l~ I"lfl'tl'l ~'J L ~'e:lL ~ Ln c;l1"l'J"I~ 
" '" 

~:;In'Jn LUm~"1IU~'1 
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" , 
U1 L~tJvhn en~1nn1J'~~ f;l LijenYl~1~n11"l1 L~~ PET 

" 
n 1 J'~ 'tl tJ ~ 'J 1 'lJ'1I'tl~ L ~ ~ 'J U 1 L~ tJ 1'lJ n J'~U 'J 'lJ n 1 J'~ ~ f;l ~~;j ~ n'Mru~L U'lJf;l ~ n'tl 'lJ '11 'tl~ ~ 1 J'Lf'I;j 

" " Ill" 

LL~~;j~111Yl LU'lJ(;h~ ~~ n~1'Jih~ ~'lJ tentJu1Vi~VI ~.h'lJn1J'U1U en LL~'J"i~;jn1 J'u~'tltJu1Vi~~~~ 
" 

" ," ," II 

LL ~~~U1 ~ Cl1'lJVI ~~ tN~1'lJ~~ f'I'J J''tlu1n~u1L 'J ruVl~ 1lJ1J'()J'~U1tJU1Vi~ 1~ .. 
..I ... 

6. 'YIj;\'U 
," , 

~()1'lJVI ~~ tN~1'lJf'I'JJ';j'1l'lJ1 en 1 ~ qjYl'tl~1~fu~h~'tl1 f'l1J' tN~1'lJLL~~VlVhnl J' 

I "" I 

~'lJ1 '1I'tl~ tN~1'lJ 'lJ'tl n"i1 nufl~ ~'tl~ ;j~'lJVI L ~mYl'tl~1~fu n1 J'fut) f;l ~ ~u LL~ ~nlJ''1ItJ1tJ b~~1'lJ 
, , " 

1 'lJ'tl'lJ1 f'I f;l VI~'lJfl'JJ';jnf'l1 () n LL~~l"h 1-ifr.l1tJ~1~funlJ'ufuUN~111YlVl~'lJ~1~fu{ en ~~ tN~1'lJhl .. . 

7. LL'i.:J.:J1'U 

m~U'J'lJn1J'~~ f;lLij enYl~1~ ~n11"l1 L~~ PET ~'J'lJ1 ~qj'tl1~mf'l1'tl~{nJ'1 'lJnlJ' 

~1 LU'lJ~1'lJ LL~ ~'tl~;j nlJ' 1-if LLN~1'lJ1 'lJJ'~~U mJ'lJ nJ'~1~fuil'tl'lJt) f;l() ~u Lih Lf'l1'tl~{ m nlJ'~ enLLtJn • 
" ~'JtJij'tlJ''JlJ ~~ nlJ'UJ'J'''i ~~ f;l.tl ru'ff 'lJ'tl nr.l1nufl~ ~'tl~;j'li1~J'~~U L'VI f'lUf'l1 'lJnlJ'f'I'JU f'llJnI J'Vh~1'lJ • • 

I t I ," 

Lri~'tl~{ nJ' LL~~~ L~tJ'J"lI1 ClJVli1 rl'J1lJi~1'lJn1J'~~ f;l ~ Cl1'lJVI ~~ b~'I1'lJ~~ rl'JJ''tl~1n~ Lij'tl~1 ~ qj 

~ ~1lJ1 J'()~1 LLN~1'lJLL~~'li1~J'~~U L'VI rlUrl L ~'tl~ en rh 1-ifr.l1tJ 1 'lJnlJ''tl n'tluJ'lJ 

... ... ..I ~ 'i' 
4.3.2 n1'i'n~1'iCl.l1 L~'£ln1t rn'U'YIVl.:J L'i .:J.:J1'U 

," 
nln~'tln~Cl1'lJVI~'Ib~~1'lJ~~f;lLijenYl~1~~n11"l1L~~ PET fl'JJ'~"i1J'ru1~1m1~{tJ~1~1 

tentJ 1-D1fi ih~'lJen f'I'J 1lJ~ 1 ~ ClJ 1 ,xnuiJ~{ tJ ~'J tJ rl~ LL'lJ 'lJ L~lJlJ 1 n,J'tltJ ~1~ n 'lJLL~~1,x rl ~LL 'lJ'lJm lJ 
," 

rl'J1lJL~lJ1~~lJnuiJ~{tJ trlJ'~nlJ'''i~i1n1J'~''i1J'ru1~Cl1'lJVI~~ 2 LL~~ f.1'tl 

" 
n. ~en()'lJ'lJ~'J1'lJ'lJl'l1n~mJu1L~1YlJ'~m f;l . U1~'1I~LLm 'tl .Lij'tl'l "i.U'VIlJiJ1U • 

"i. ~lJ'VIJ'~1 rlJ' • 
" , " 

'I 1 'lJ':5 { tJU~~':5 Lrl n ~,ryj 1 L~VI ~'I"i1 n n1J'f;l'tlU LLUU~'tlU Cl1lJ ~uJ'~n'tlUn1nij enYl~1 ~ ~ n .. 

I f ," " 

5 J'~~u LL~en~~~f;l1n~Vl4 . 3 (LLUU~'tlUCl1lJLL~en~~~111rl~'lJ'Jn '11) tenmL~'lJVlLL~en~yj1L~VI~~vi~ 

2 LL~~ LL~en'l~'IJ'u~ 4.6 ~~nlJ'':5Lf'lJ'1~,riJ''i{tJMul~~1 Vi1L~ n . f;l.'1I~LLtJ~ 'tl.Lij'tl~ "i .U'VIlJfi1U .. . . 
i1rl'J1lJL~lJ1~~lJ~'tliJ"i"i{tJnlJ'L~'tln~Cl1'lJ~~~lJ1n~~ en LL~ en'l ~'If;l1J'1~~ 4 .5 'tlU1~hri mlJ1 'lJ • 

,,, " " 
nI J'~"i1J'ru1 L~'tln ~ Cl1'lJVI ~~ tentJ':5fimJ' 1,x rl~LL 'lJ'lJnuiJ~{ tJ I;h~ 1 ~'tl LU'lJLL 'lJ'J'VI1'11 'lJi'lJLL~n L 'Yh1!'lJ 
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"' ," 
LL(;]1'lJn1~~In~'\Jl~i'\J~InYf1t1fl,)~~~1~ru1L~~m11L~Yi~-:JtlntlLmmJLYimJm1~L'\.uJ1:;~~1'\J~1'\J • 

"'" 4 In 

3 

2 

1 

~ 0 dI .. I ..c:!I 
~lntl A : Vl1L~ n. (;\ .1J1'1"l1:;LLtI'I !l.L~!l'l ~ . UVl~D1'\J • 
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, ,., 
(;I'U"'NYi 4.4 n1~LlliU1J LYiU1J 1'I,)llJ L\nJI:;~lJ'D'f.)~"'H11\JYi (;]~ t~'NI\J 
~. -.~ .. - ";"''''''~~- "I"-'"t;-:r 'C'_ "'-~?:*"'-:J ...• ".~."'~.-.::: ... ..,.J-:.:- • ~Y,~ -<_ -,..-- ...... , l\ <Y-f"!",,': __ " ... _ r .-: 

;~_ . •. _ ~ ~::_~·~L."~ ,:~.~ ~ .~. C: :._~_., ~_._ L":C.~:.:-~', i_.-_.- ,-,J 

2.LL~~~\J1 
~ I ~ I 

- mlJlrutJIYil~~~I\JLL2.hJI ru YiIL~YiL~'f.)n 

., 
- R,)llJ~:;~')n1\Jn1~~~(;]~lliyh 

- t1~:;~Yl~I1T.,.ml~r.lIUlli 

4 . n1~"1J\J~~ 

- 1:;U:;YlI~"1J\J~~t) (;Irl ~1J2.JIU~ h~~I\J • 

~1~tlIU 

- R,)I2.J~:;~')n1\Jn1~~~I'l'f.) 

5 . Yl~\J 

- R,)I2.JmlJl:;~lJ"1J'f.)~~~\J1\Jn1~ri'f.)~f1~mm~ 

- R,)llJ~llJl~rl1\Jn1~"1Jmu t~~~I\J 

, ., 
- :i':;U:;YlI~'"lln tN~I\J~~1J1L')ruYinl4' ~tJIL~U 

., ., 
- rl,)llJ~:;~')n 1 \Jn1~~ ~(;]~~:;1J1Jnl4' ~tJl L~U 

7. LLN~I\J 

- rl')llJ~:;~')n 1\Jn1~ ~~1 LLN~I\J~:;(;]1J LYl I'IUrl 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

3.5 

4 

3 

3 

4 

3 

4 

4 

3 

3 

3 

4 

4 

4 

3 

3.5 

2 

2 

3 

3 

3 

3 

3 

3 

4 

4 

3 

3 

2 

2 
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, " 
'tl'lf>fn~ ~'tlLrW'U~~1'1.yj4'f;)Yh;t.U;rnJn~:;U'J'Wm~~1~fu1~1.JfOIfOIfHhtJj;]1'11 L;]1)J1i'JlJ~'tl 

n'W1l5~'I1'W L~'tlm1lJ~1L~'"lj;J1lJ"f;)*~lJ1tJj;]1'11 't~ 
n1~4'f;)'tl'lf>fn1 ~'tl fOI'J1lJ~tJ1tJ1lJ"1I'fl'lU1~1~~'"l:;1~i'J~'WVl1'1~1~fum~1l5u~'11'W1~ 

~ 1 L ~ '"l ~ rI j;J 1lJ ~ 'J 1 'I 't l' L"J! 'W ~ 1lJ 1 ~ (l ~ 1 ~ U 1 tJ ~ ~ j;J.n ru.,,1 ~'t ~ j;J 1lJ L ih ~ lJ 1 tJ dhJ ~ 'W 

" ", 
m~4'f;)~'I'tl'lf>fn~"1I'fl'lLN'I1'W1'WLfOINm~il LL~f;)'1~'I~ll.yj 4.7 .. 

I I I I 

ihU'II1U 



...I 
Ut'l" 5 

n1":1Am~1~'U"'U • 
n1~~ntn~~'VI~~~lUJrnL~~~~1~h'Fl1~~~~f11lli~1ru"1ltl::"1J'lrn PET ~L~~~~1~~~1FtIn • 

lh::n~11~'ltl 2 ~'l~ f.)~ rhl-iffihtll~n1~~~'VI~ LL~::l"hl-iffihtll~n1~~1Ltl~~1~LL~::ii1Nfm~t1 • • 

~LFtn::~1rntll-ifnFt1Ft~~ (Constant Price) ru tJ~1~ 'Vi.f'I. 2552 LL~::hJ~rn'tilnnL~~L~~ .... 
~ . ~ 

n1~~rn l~L~~'VI~"1I~~LFtNn1~LtJ~n1~n~'VIfi~l'ltl'tilnnrn~nLutl~~t1~:: 11 ~~ LtJ~'tilnnrn~nLutl . ~ . 

(Opportunity Cost) 

., 
"'C/ 

rn~~ 

5.1 m~1{Un1":1J:Ji(;l 

5.1.1 m~1{uJ:J~HJi(;lj;j'el'l!l'll1!J1(;Hl~h.J (Yield) 
• 

., 
'VI 1 ~ n 1 t1J11 'Vi 1 ~ LL(;] ~::11~:: L'VI f'I iJ Ft 'l1 ~ LLIn n (;] 1~ ri ~ii~~ U ri 11 L~ ~ ~ ~'VI ~LL~:: Ft 'l1 ~ L ~ ~ 1::~ ~ .. . ., . 
"1I~~m::11'l~n1~":i11~ Yield iJf'i1LLl'ln(;]1~ri~ln1~n~::11'l~n1~~~l'l ~~n~1nijlli~1ru~~ 

., . 
l1~LtJ~~l~t)ml~11 L'li~ n~::rn1~ ~~ L~~:: LtJ~~~ :n~~1~~rn~1~1mL~~~n1Ltlrn"1ltl:: • • 

., 
Q Q ..... ~ 

l-J~1t1~::L~t1rnrn~~ 

1. t1~L"P('1."!J 
~ . 

n1 ~~n~1 LL~~fi~n~ n1 ~r.r rn ~~ L~~~1~1-1 ':i! L~~J11':i!~::'Vi~1~ ~n11~::Lfl'VI"1l'l rn PET • 

'Vi~1~~n1-1':i!L~~~1n"1l'lrn PET 1~11~::L'VIf'l1'V1t1 n~1'l(h 111';'VIiJf'i1 Yield "1I~~n1~~~l'l 

Lijrn'Vi~1~~n1-1':i!L~~ PET ~~t1~:: 88 (~1-'Yi~ Vin~. 2548) • • 

n1~~r.rtILL~::~1 Ltl~n1~1-1':i! L~~'Vi~1~ ~n11~::Lfl'VI (;]1~1 "11~~ Association of 

Postconsumer plastic Recyclers (APR) 1~~~f:~L~1n1 n~1'l~1 lli~1ru~~~~1n 

Lijrn'Vi~1~~n1-1':i!L~~(;]~~kl'ltlt)lnt1~11LL(;]~::11~::Lfl'VIiJf'i1LLl'ln(;]1~ri~ Lrntll"h Yield ~~n~1'l LL~rn~ • 



97 

One-piece PET soda bottles&custom PET bottles 75-85 (PET) 

Natural HOPE bottles 85-95 (HOPE) 

Pigmented HOPE bottles 75-85 (HOPE) 

PVC bottles 85-92 (PVC) 

PP bottles 85-95 (PP) 

3. tJ'i::L 'VI1'f~'U 

u1';'V1 Chang Woen Mechinery ~1rl'" LthJ~~"'~TWl.hmri~'fl'l~m'LL~:;'fltJn~ru 
~ , 

11, L~~l1'1~1tJm~t.J~j;]1 \JtJ~:;L'V1P1~\J 'i:"'ml'i~'fl'l~m1\J~1tJm~t.J~ j;])'jri1 Yield '!I'fl'ln1~t.J~j;] 

Lij"'~~1~~n11'L~~ PET ~'fltJ~:; 70-80 

'"l1nm~~n'rt1ri1 Yield '!I'fl'ln1~t.J~j;]Lij"'~~1~~n11'L~~ PET '"l1nn~:;U'J\Jm~ 

~LLj;]nj;h'lrl\J'!I'fl'lLL(;\~:;tJ~:;L'V1P1 ~U~1 )'jri1'flu1\J"li'J'I~'fltJ~:; 70-88 LL~"''1~'1j;]1~1'1~ 5.2 '1T\J~~tJ .. 
~ , 
lJrh~\J",1t\' Yield '!I'fl'lm~t.J~j;]LijWr'l~1~~n11'L~~ PET '!I'fl'l'i:rtNn1~)'jri1L'U~tJ~'fltJ~:; 79 

mh'JFi'fl '!ItJ:;'!I'J'" PET 1 li'i:~nfl-J ~1l-J1Hlt.J~j;]Lij"'~~1~~n11'L~~ PET 1~ 0.79 li'i:~nfl-J 
, ~ , 

~'J\J~n~'fltJ~:; 21 LtJ\J~'1tJ\JLU'fl\J(;\1'11 L"li\J 'U~1n ~~1~~ntJ~:;LJ1'V1~\J m'J ~\J LtJ\J~\J 

n1~rt1"'n1~rutJ'hJ1ru'!ltJ:;"lI'J'" PET hl1ffl1'L~~"lI'fl'ltJ~:;L'V1P11'V1tJtJ ~ . PI . 2553-2567 )'jtJ~:;l-J1ru 

~'fltJ~:; 50-70 "lI'fl'l'!ltJ:;"l!'J'" PET ~'1~~'" LL~"''1~'1~tJ~ 5.1 LL~:;~1~1~Cl1-ndj\JLL\J'J'V11'11\Jm~ .. 

~ntJn1~ 
", 

Yield-~tJ~::) . '"'' 
, ..... 

tJ~:;L 'V1 Pl1'V1 tJ 88 

~~f~'fl~1n1 75-85 

tJ~:;L 'V1 PI~\J 70-80 
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U'hn ru'!JtI:; 

100 OOO(~'W/c.rc..::tI:L) ___________________ _ 

' I I ~~~~~=-80,000 P 
60,000 

40,000 

20,000 

0 tI "lUI. 
I 

(V) "<t l{) <0 I"- ro OJ 0 ..- N (V) "<t l{) <0 I"-
l{) l{) l{) l{) l{) l{) l{) <0 <0 <0 <0 <0 <0 <0 <0 
l{) l{) l{) l{) l{) l{) l{) l{) l{) l{) l{) l{) l{) l{) l{) 

N N N N N N N N N N N N N N N 

J'tJ~ 5.1 U'hnru'lJt1:;'1l'J~ PET hJ1ml"l!L~rl1'WtI"Iual. 2553-2567 
" 

5.1.2 nl'ifh\.1ut91m~ltutJit91 

wlJ'n'l~'W~tJ'hJ1 ruc.J~ (;I rl'JJ'Yi'"l'lJ'ru'l'"l'l n rl'J'llJ~'llJ1Hl1 'Wn1J'4' ~~'ltj (;In ~u1 'WLL(;]rl:; . 
'" t " " 

~'WYl LLrl d'tl~'l n ~ ~'l'Wrl~Yl'W ~ 'l'W";)4' tlil'"l:;~ n1::t'l ~'WYl'W"1Jtl~ n1 J'4' ~ ~~ LN~'l'Wc.J~ (;I Lii ~~ rl'l~ ~ n • • 

11"l!L~rl PET ~mlJ'lruc.J~(;I 6,000, 8,000, 10,000 LLrl:; 12,000 ~'WitJ L~tl";)Lrln:;imlJ'lruc.J~(;I 

~ L ~lJ'l :;~lJ LLrl :;vi11,x ~'WYl'W~tl'J tI ~ ~Yl'l tI ~'l~ ~ ~~~ tit! LU'WJ''l m~ L ~lJl:;~ lJ ~1~fu ~tJ J':;ntlU n1 J' 
, " " '" 

LLrl:;~ c.J~ (;I L~'W 1t1 L ~ ~ Ltl~ L Yltlfl 'Wn1 J' 1 ojf Lii ~~ rl'l~ ~ n11"l! L~rlYl ~ LL Yl'WLii ~~rl'l~ ~ n 1 ~lJlJ'l n~'W 
" 

m 'llJ ~:;~'J n~1tl LU'W~'l'W"1Jtl~ n'lJ'c.J~ (;I~'W~h LLrl :;u1n'l J'(;]tlltJ roh 1 ojf~'ltl1 'Wn'lJ'rl~Yl'W~'l~fu 
U • 

" LrlNn1J'tJJ':;ntlu~'JtI 5 ~'J'W ~~il 
.col ..... A I " 5.2.1 LFt'i'el-3'"1n'i/'el1..ln'itu • 

, , " 
Yl~'lL;r'lLf'l1tl~4'm/tltJnH\h'lntJJ':;LYlPl~'W(;In AMO LLrl:; OKANE rohtJJ':;lJ'lrun1HUil~'JlJ~~ • 

" 
n rl'lYl'l~ (;IN 1 'Wn'l~'1l'W~~ roh 1 ojf~'ltl1 'Wn 'lJ'~ ~ ~~ r1'l J':;'J'l~ L1'tl r1'l1 ojf~'ltl (;Irl'tl 1n'"l'Wn'l h"1J'tl~ 

" , , 
~ f U L ~ lJ 'l ~ ~ ~ ~ LL rl :; L rl1 tl ~ ~ tl I tl tJ n J' ruYl1 ojf1 'W n 'l J' 'tl'l 'W 'J tI rl 'J '1lJ ~ :; In 'J n 1'W n '1 J' c.J ~ (;I " . 
n1J'tJJ':;lJ'lrumJ'rur1'l1ojf~'1t1 LLrl:;J''ltl~tl Lrl1tl~4' m/'tltJmruLLti n (;I'llJm:;u'J'Wn1J' 1 'WtI ~ . PI . 2554 • 
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- - - . - .. - --- - ~., --- -~ - --- ---- --- ~ --,~ - -~----:- - -~. ~ - -~ 

-.- ;- .- ~-i:'---' . - .-' _ ... J '. , ., \., .~. " -. .- .. :; - \ .,. 
. '-" . .. 

.,... . --
,. 'j 

__ ..... !~..- .......... ..,. ___ :. , .......... ____ ~._ .. _ ~~~_"_._ ::~_,._ .• _::~_.o\.J_ .t.' ",_',"-_1._1'1.-.~~-'._ : ~ ~. _. _ l't ............ • _ ........ 0.--. . -<_ ... 

6,000 46,300,000 

8,000 54,800,000 

10,000 71,400,000 

12,000 95,600,000 

1. Sorting Belt Conveyor 2 2 3 4 

2. Crushing Crusher 3 3 4 6 

Screw Conveyor 3 3 4 6 

3. Air classification Fluidized bed 3 3 4 6 

Screw Conveyor 3 3 4 6 

4. Direct Flotation Floating Tank 3 3 4 6 

Screw Conveyor 3 3 4 6 

5. Hot Washing Hot Washer 3 4 5 6 

Screw Conveyor 3 4 5 6 

6. Cold Washing Cold Washer 3 4 5 6 

Screw Conveyor 3 4 5 6 

7. Drying 3 4 5 6 

Dryer 3 4 5 6 

Screw Conveyor 3 4 5 6 

Silo 3 4 5 6 

8. Electrostatic Electrostatic separator 3 4 5 6 

Screw Conveyor 3 4 5 6 
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5.2.2 Lfol'i-1-aTl-1'!l1fol1'i 

mrth'::l-.nC\Jm~nrrh1ifr,htl~I~~lJLFlN~11-:j~IF11~L~lillnm~~~lJrnlJ~IF11nfll-:jIilln 

';) PI'J n~LLfl::~ f.11UUn~i1u~::~lJ m ~nr rh 1 ifr.llt1 LFlN~ 11-:j'fl1 FlI ~u~::n~lJ ~'JtI rilU~lJU N~U~ • 
L"llU nl~f.1lJ~ ..11f.1UU f'J Luw1fu rhri~~11-:j'VIn"l!U{?)LLfl::LFlN~11'NIUnnjjIU~L~t1'J-1f'fl-:jrilJ . .... 

" 
LN-:jIU I'll 1ifr.llt1 ~-:j mh'J~'JlJ~-:j LLN-:jIU'VII-:j VlN t) Vlf.1 ~lJVi 1~lJ";-:j ril 1ifr.llt1LLfl::nILn'fl-:j • 

" , 
U Vi.fI!. 2553-2554 LLfl::i1rh1ifr.llt1L'U~t1LFlN~~I-:j'flIF11~ 20,000 

LLfl::l'h 1 ifr.llt1 LFlN~~I-:j'flIF11~~llilJlC\J~~VI(;]I-:j1 LL~ (?)-:j~-:j VlI~I-:j~ 5.5 

lJl'V1/VlI~I-:jLlJVI~ ~uYi 

I .., I I I 

mn~Yi 5.5 ViUYiLLfl::rh1ifr.lIt1LFlN~11-:j~IF11~YillilJlC\J~~VI(;]I-:j1 Yi~IF11 C\J UjlU Vi.PI . 2552 

6,000 1,800 36,000,000 

8,000 1,800 36,000,000 

10,000 3,200 64,000,000 

12,000 3,200 64,000,000 

I'h1ifr.lIt1LFlN~~I-:j~IF11~-nI~::VlllJ-:j'J{?)-:jIU L{?)t1U Vi . fI! . 2553 LLfl:: 2554 i1l'hHfr.llt1 

~'fltlfl:: 40 LLfl:: 60 "l!'fl-:jlJflrhLFlN~~I-:jmFlI~VlllJ~l~lJ 
'IJ 

5.2.3 ~1'U1P1'Jn'i'i).J 

m~u~::lJl C\Jm~ruf'l11 ifr.llt1 ~IU';) fI!'J n~~lJ L~1il1 n m~~~lJrnlJ';) fiI'J n ~LLfl::~ rnuUn~i1 
" u~::~lJm~nr f'l11ifr.lIt1~lu';)fI!'Jm~lJU~::n'fllJ~'JtI 2 ~'JU ~-:j11 

1. m~'fl'flmLlJlJ'VII-:j';)fI!'Jm~lJ ~~t1fl:: 3 "l!'fl-:jlJflf'lILFlN~~I-:jmFlI~ 
'IJ 

2. mn;jtluLLlJlJLLfl::nl~U{?)~It1fl::Lfltl{?)(;]1-:j1 ~~t1fl:: 3 "1J~-:jf'lIHr.lIt1LFlN~h-:j~IF11~ 

5.2.4 fi1~1~vlmm~1 

f'l1~ 1-:j~mmtl FI~~lJ FlfllJ ~-:j f'l11 ifr.lIt11 unl~~ m~t1 ~1t1 fl ::Lfltl (?) L ~lJ L~lJ"1J'fl-:jlJ1~'V1 • 

~mn1=tILLfl::1,xrlILLu::,j11um~~ILUU-:jIU"1J'fl-:jLFlNnl~ L(;ltli1f'l11ifr.lIt1.f'JLlJ-:jfl:: 1,000 lJl'V1 

~::t1::L'JflILLfl::f'l11 if~I-:j~mn1=t1~llilJlC\J~~VI(;]I-:j1 LL~ (;l-:j~-:jm~I-:j~ 5.6 
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6,000 120 120,000 

8,000 160 160,000 

10,000 200 200,000 

12,000 240 240,000 

"I I I I 

rhL-ifroilt1LlJm~c;'ilLUlJ-:JllJ"1I'el-:JLrlNm~~-:JLL~LhJLrlNm~'"llJn~::vi-:JLhJL~lJLrl1~N4'n~ 

" I"lIL-ifroilt1ri'ellJm~c;'i1 LUlJ-:JllJrl~'elU rl~UJ~-:J~It1~::L~tI (?) ~-:Ji1 • 

, , 
Q Q d .., 

L~~ L(?)lJLrl~'el-:J'"l m 

• I"lIL-ifroilt1LlJm~c;'i1 LUlJ-:JllJth::r.h1'lJ"1I'el-:J LrlN m~'"llJ~-:J1'lJL~lJLrl1'tl-:J4'm 

• I"lIL-ifroilt1LlJm~4' (?) Lt;"i~tI~ m~c;'il LUlJ-:JllJ~I-:J1 LL~::1J n'Ynrn-:JllJ[;l~'tl(?)'"llJ~ij'tl 

m~Vil-:Jl\'!"1I'el-:J'Yi,rn-:JllJ~::~U~I-:J1 
" , 

• I"lIL-ifroi 1 tlLlJn1 ~4' (?) ~-:J ~::UU ~1-:J1 "1I'el-:J LrlN nl ~ LL~ ::nl~c;'il L U\.!-:JllJLfltl') flU 

" n{)~~It1 mn1lJ m~4'(?)~'el m1'lr'1i~ LL~::m~4'(?)l1.JLLUU'tl-:Jl"1m"1l'el-:JLrl~-:Jm~ 
". I I 1 

• I"lIL-ifroilt1LlJm~4' (?) ~-:J LLt.JlJLfltl,) flUm~~'el-:J Lrl1'el-:J m~4' (?)~I1'[;ltJ LrlijLL~::~-:J~lJ1 
" " [;l~'el (?)'"llJI"lIL-ifroilt1LlJn1~"1I'el'Yii-:J-:Jl\.!1vHh L~'el L 'Yi~-:J LL~::~ '1i '1i1 n1~"1IlJ~-:JVi ~'tl-:Jnl~ri'ellJL1~ 

, , 
.dQ II.., .Q. 

'VILnm"1l'tl-:Jnum~t.J~[;l 

LLt.JlJm~~-:J'VIlJLL~::m~1.J~::~lrum~ruI"lIL-ifroilt1LlJm~~-:J'VI\'!"1I'el-:JLrlNm~~m~lrut.J~[;1 • • 

6,000, 8,000, 10,000 LL~:: 12,000 ~lJ/il LL~(?)-:J~-:J[;lln-:J~ 5.7, 5.8, 5.9 LL~:: 5.10 [;l1~~I~U 

LrlN n1nillJn1~~-:J'VIlJL ~'tl~'el-:J fum~ 1 ru"1ltl::"11 ') (?) PET LlJ"li,)-:J'ellt1nl~ L-if-:J1 lJ'II'tl-:J Lrl1'tl-:J4' ml • • 

Payment for Annuity ~')tI~[;ln~,)lJ~(?)~'eltl~:: 11 [;l1~'ellt1m~L-if-:JllJ'II'tl-:JL1lJ~-:J'VIlJLL~~:: • • 
1.J~::Ul'VI L ~'tl-:J'"l1 n'tllt1nl~ L-if-:JllJ'II'el-:J Lrl1'el-:J4' n~/'tl1.Jmru LL~:: LrlN~ ~1-:J'tll rll~~lnn~I"li'l-:J L'l~1 . . 
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., , 
,n\J,:)4'tJnih~\J~1~Lrl1'il'l4'm'/'ilUn~rul4mtJn1~Hf'l1\J 10 iJ trlN~r1'1'il1rl1~l4'il1tJn1~ •• • 

n1~n~:;r,l1m~\J~'1'V1\J(;l1~~~n The Period Payment for Annuity ~m~1ru~~(;l 6,000, 8,000, • 

1 0,000, LL~:; 12,000 ~wiJ LL~~'1~'1(;l1~1'1~ 5.11, 5.12, 5.13 LL~:; 5.14 (;l1~ih~lJ 



J ~ J. ~ ... ov t."1 J:"I ' 
j;]1n~Yl 5.7 LL~'\..!n1~fNYl\.l"lltl~~~Nn1~YllJ~~1ru~~j;] 6,000 j;]\.ltlJ Ylnm ru lJti'1\.l Vi.PI . 2552 (~\.l')t1: lJ1Yl) , ~ 

-.~- -~~!L.fi" wfti\'fl&~ '~-- i/;iitlat , .~ liii..-.~--~~.~~~ 

2. L~N~¥1~tl1~1~ 36,000,000 14,400,000 21,600,000 

3. ~1\.l';) PI') n~~~ 2,160,000 2,160,000 

4. ' ~ Jlli 
~11ij1~Yl m~1 120,000 120,000 

5. 1"11 Ht;htlfitl\.ln1~~1 Lij\.l~1\.l SOO,OOO SOO,OOO 

" ' ~I)~ 
;0 ~~ ;: . 

, S5 i.~SO,000 t7A80,000 67 j 900,OOO -, 

..J ~ ..J.~ ... ov •• t."IJ:"1 ' 
j;]1n~Yl 5.S LL~\.ln1~~~YJ\.l"lltl~L~Nn1~'YllJ~~1ru~~j;] S,OOO j;]WU Yln~1 ru lJ~1\.l Vi .PI . 2552 (~\.l')t1 : lJ1Yl) 

"'D;., ~~:~*n . , i ~t~tfi'l(.:.:.., .. ~~ r ," \'I ' 
rt " '~r ',ri, °W"'~'~ .q, "~, ~" ""', 'Jtl~~' ~_, ,~ ~'~ . . ~~ . . ' , .'''. n~~' ... , ~lI!","~: .':I' lSi " . .. 

2. L~~~~¥1~tl1~1~ 36,000,000 14,400,000 21,600,000 

3. ~1\.l';) PI') n~~~ 2,160,000 2,160,000 

4. ' ~ ..Jlli 
~11ij1~Yl m~1 160,000 160,000 

5. 1"11 Hr.i1t1 ritl\.ln1~~1 Lij\.l~1\.l 1,100,000 1,100,000 

1'liJ i OS,320,OOO 17 j S20,000 90 i500,OOO 

..... 
o c..v 



~ ~~. ~... "' •. F."I ~ ~I ' 
rWln..:lYl 5.9 LL~'\.Jn1~~..:IVJtJ'.IJ'e)..:I ~IilNm~YllJ~~1ru~~1?l 10,000 I?lWlJ Ylnlil1 ru lJ~1tJ 'YtPl. 2552 (~tJ'lu : 1J1Yl) 

2. LIilN~¥1..:1mIil1~ 64,000,000 25,600,000 38,400,000 

3. ..:I 1 tJ':3 PI'l n~~~ 3,840,000 3,840,000 

4. ' " ~t.l1 1il11i11..:1Yl m~1 200,000 200,000 

5. iOi1 Hr.i1U ri'e)tJm~~1 LiltJ..:I1tJ 1,400,000 1,400,000 

~'liJ 154,940,000 31,040,000 123,900,000 

~ ~~. ~... ., ~I ~ ~I ' 
1?l1~1..:1Yl 5.1 0 LL~tJm~~..:IYltJ'.IJ'e)..:I blil~..:Im~YllJnJ1ru~~1?l 12,000 I?ltJ/lJ Yl~11il1 ru lJfi1tJ 'YtPl . 2552 (~tJ'lu: 1J1Yl) . ~ 

2. LIilN~¥1..:1'e)1m~ 64,000,000 25,600,000 38,400,000 

3. ..:I1tJ':3P1'ln~~~ 3,840,000 3,840,000 

4. ' " ~t.l1 1il11i11..:1Yl m~1 240,000 240,000 

5. iOi1 'l-ifr.i1U ri'e)tJn1~~1 LiltJ..:I1tJ 1,700,000 1,700,000 

~'l~ 185,480,000 31,3S0,OOO 154,100,000 

-

~ 

-' 
o 
~ 



..J ... '" coilE ... '" itI..J iJ ' '" [;'I'l~'l~VI 5.11 n'lm~:::r.nm~t.!~:Wt'Jt.![;'I'l~·M'ln The Period Payment for Annuity VI ~~'lrut:J~[;'I 6,000 [;'It.! VI~'lI"l'l ru S'lt.! Yl .flI. 2552 (~t.!'ltJ : Ylt.!'lJ'lVl) 

' ·"~i·t'iijlft_~lti"_~~ g~ , ... " """, ',~~" " ,~ , .~ 
46,300.00' 7.861 .74 7,861 .74 7,861 .74 7,861 .74 7,861 .74 7,861 .74 7,861 .74 7,861 .74 7,861 .74 

2. tI'lNt'I~'l~'Il'l1'l'l1 20 37,584 .00' 4 ,719.80 4,719.80 4,7 19.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 

3. ~'luljf'l'lm1~ 2,397.60' 2,661 .34 

4. Pi'l"''l~~tI1nl!t'l , 133.20*, 147.85 

5. Pi'l1fr.hurl'llUn'l1 

~'lLilu~'lu 888.00' 985.68 

12,581 .54 

it~ "l1::.. ,' '"n''' ~'~ {"~;i~~~ . , ''tli4~_ " "<\, " , 

u'lt'll~4'm 

2. tf'lNt'lr'l~fl 'l f'l'l1 4,719.80 4,719 .80 4,719.80 4,7 19.80 4,719.80 4,719.80 4,719.80 4,719 .80 4,719.80 4,719.80 4,719.80 

3. ~'luljf'l'lnmJ 

4. Pi'l"''l~~tI1nl!t'l 
5. Pi'l1oj{~'lUrl'llUn'l1 

~'lLilu~'lu 

1'l~ 12,581 .54 4;719.80 4,719 .80 4,719.80 ' 4,719.80 4,719 .80 4,719,80 4,719.80 4,719.80 4,719.80 4,719.80 

:Jm" * T1f/1Y1 1f~1tJ 

..... 
o 
(J1 



IWln~~ 5.12 mm~:::Iil'lm~'WfNYJ'W(;1'l~~~n The Period Payment for Annuity ~m~'lruc.J~(;1 8,000 ~wtJ ~nm ru t1S'l'W YU!. 2552 (~ti'JtJ: ~'WU'lV1) 
,..IIIiI-'" WIII Ai .... .. _ ••• G . JiaJ WII. _ . .... . _~_ J .... & --P ·;:;;u ...... " 0 ' .... ~ . _~.,. lim. ., o...IR.; ........ " , Ji.~ ..J:. ~f."""" ..... " •• _ _ ..c. ..... _ iiiiiIII .. , ~'l "i ; i.. ~ ,,-,.. ,,_.', ...... ·,a.-·.,., _~, .;J;VIO!; ___ ,\'. ,- .. .:a;:;- P;:;;::;rt. -. ._.0l.:....I..0. ' :..a. '.tr:... 

2. tf'1N~hal1f'm 20 37,584 .00· 4,719.80 4,719.80 4.719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 

3. ~1u1jPl'lnmJ 2;397.60· 2,661 .34 

4. f'i1~1~~tJ1n1i1 177.60· 197.14 

5. f'i11~~1uritlUn11 

~1Lilu~1U 1,221 .00· 1,355.31 

2. tf'1N~h~tl1f'11r 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 

3. ~1u1jPl'lnmJ 

4. f'i1~1~~tJ1n1i1 

5. f'i111~1uritlUn11 

~1Lilu~1U 

i'l1.J 16,4Hi.02 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 4,719.80 . 4,719.80 · 4,719.80 . 4.719.80 

Jin J/ 

* nfl1V1 'i1.J1tJ 

..... 
o 
0) 



J ... '" J. f.!'" '" 1J J tJ ' ., ~1~1\1'Vl 5.13 n1m~:;"l1m\l'W~\lVJ'W~1)J\H'ln The Period Payment for Annuity 'Vlu~)J1ruc.J~~ 1 0,000 ~'W!l 'Vl~11'l1 ru ~1'W YUI. 2552 (~'W')u: Yl'W 

U1'Vl) 

2. tI'lN~~1~tllI'111 

3. ~luijl'l')nmJ 

4. P)1~1~~t11nl:t1 

5. p)11'~1uritlUn1r 

Pi1LiiWI1U 

2. tI'lN~~1~tl1Pl11 

3. ~1uijf'l')nmJ 

4. P)1~1~~t11nl:t1 

5. p)1H~1uritlUn1r 

Pi1Liiu~1U 
, . ~-~ 

. 1'))./ 
".; ., 

:tn" * '-1F11Y1 'fJ.J1lJ 

20 

8,390.75 

"",' ',' 2~;908 .65 ' 

66,816.00' 8.390.75 8,390.75 8,390.75 8,390.75 

4,262.40' 4,731.26 

222.00' 246.42 

1,554.00' 1,724.94 

8,390.75 8,390.75 8,390.75 8,390.75 8.390.75 

8,390,15 8,390.75 8,390.75 8,390;15 8,390.75 

8,390.75 8,390.75 8,390.75 8,390.75 8,390.75 

8,390.75 8,390.75 8,390.75 8,390.75 8,390.75 

" 8;39Q.75 .: 8,390; 7$ : !d$O:t~ 
'-•• :. '.;' .....•.• "i.;;;;.;.. '.', -::.,-:. -, 

"ei39Q.ii) " 8;390,15 
.... >:;.;;.. '~.: . 

...... 
o 
~ 



[;l1~1\1~ 5.14 n1m~~'"l1m~tJ~\lVJtJ[;l1l-J~~n The Period Payment for Annuity ~ml-J1ru!:-J~[;l12,OOO (;]tJltI ~n1"l1 ru t1~1tJ VI.PI . 2552 (ml,)tI: ~tJ 

1J1Vl) 

2. Y~r~~~1~~1~11 

3. ~1ui)I'I'lnmJ 

4. P)1~1~~illm:n 

5. P)1H'~1fJri~Un11 

~1Lilu,nu 

2. Y~N~~1~~1m1 

3. ~1ui)I'I'lnmJ 

4. P)1~1~~illm:n 

5. p)11~~1fJri~Un11 

~1Lilu~1U 

,.~L 

JilL" * T1F11Y1 '11.J1U 

20 

8,390.75 

28,036.61 

66,816.00· 8,390.75 8,390.75 8,390.75 

4,262.40· 4,731 .26 

266.40' 295 .70 

1,887.00· 2,094.57 

8,390.75 8,390.75 8,390.75 8,390.75 

8,39,0.75 8,390.75 8,390.75 8,390.75 

8,390.75 8,390.75 8,390.75 8,390.75 8,390.75 8,390.75 

8,390.75 8,390.75 8,390.75 8,390.75 

8,390.75 8,390:15 . 8,390.75 8.390 . .75 

8,390.75 

8,39b ,1~ 

8,390.75 

8,390.75 

-" 
o 
co 



1R1'!lth.:Jnl'aFhU1tu ('l1hnru~~~ 6,000 ~wtl) 

n1~~I'W'lrun~l~tl1-n'lTW (VlU'ltJ: ~'W1JI'Vl) 
, 

... ov 

1.L~~'tl'llilm 

n~l~tl1-D'lI'W lIvul. 2554 

2. L~N~11'l'tlI~I~ 

n~I~1I1-n'lI'W tI VUI. 2554 

3. 'l1'W':lPl'lmnJ 
, 

""tl1" tI ~1~TVI "ll'lI'W 'Vi. PI. 2554 

4. rh~I'l~mnM'1 
.,Ju1" tI ~1~1'Vl "ll'lI'W 'Vi .P1.2554 

5. rhH~IWi'tl'Wn1~~ILil'W'lI'W 
, 

""tl1" tI n~I'Vl "ll'lI'W 'Vi. PI . 2554 

= 46,300.00 

= [14,400.00x (F/P, 11 %,1)] + 21,600.00 

= [14,400.00x x 1.11000] + 21,600.00 

= 37,584.00 

= 2,160.00 x (F/P,11%,1) 

= 2,160.00 x 1.11000 

= 2,397.60 

= 120.00 x (F/P,11%,1) 

= 120.00 x 1.11000 

= 133.20 

= 800.00 x (F/P, 11 %,1) 

= 800.00 x 1.11000 

= 888.00 

109 



m~r'h\J'lru~'W~N'VI'WIW)2JVI~n The Period Payment for Annuity (wl,btl : ~'WUI'V1) • 

1. Ll"i;l~w~'m (mtlm~Hf--11'W 10 tI) • 

L~'WiN'VI'W1'WtI ru!\. 2555-2564 • 

L~'W~--1'V1'W1'WtI "fl. PI. 2555-2574 • 

3 . --11'W':jPl'lm~2J (~",r.lIWl1t11'W 1 tI) 

L~'W~--1'V1'W1'WtI "fl .PI . 2555 • 

4. 1"l1~1--1~mmtl (~",r.lIWl1t11'W 1 tI) 

L~'W~-.l'VI'W 1 'WtI "fl. PI . 2555 • 

= 46,300.00 x (NP,11%,10) 

= 46,300.00 x 0.16980 

= 7,861 .74 

= 37,584.00 x (NP,11 %,20) 

= 37,584.00 x 0.12558 

= 4,719.80 

= 2,397 .60 x (NP,11 %,1) 

= 2,397.60 x 1.11000 

= 2,661 :34 

= 133.20 x (NP,11 %,1) 

= 133.20 x 1.11000 

= 147.85 

5. 1"l11-nr.llmi'fl'Wm~~ILU'W--11'W (~",r.lIWl1t11'W 1 tI) 

L~'W~--1'V1'W1'WtI "fl.PI. 2555 = 888.00 x (NP,11%,1) • 

= 888.00 x 1.11000 

= 985.68 

110 
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5.3 ~h"i~1tJ"'Un1'i~1LU'U,:n'Uu~~'lh'i.:s~m~1 (Operating and Maintenance Cost) • 

l.~rwnJ1.1n~ ~'nJ'l~mLtl,n.h-:::LJ1'Vlml-J~~~n~~l-J1.~ 2 l.b:::LJ1'Vl ~'a rhL-ifr.ilmLU~er"k! (Variable 

Cost) LL~::: rhL-ifr.iltJfI.:J~ (Fixed Cost) nl~U1:::l-Jlrunl1nrrhL-ifr.iltJ11Jnl1~ILillJ.:JllJ 

LL~ :::ih Nfm~n"1l'a.:J.:Jl"k!,;)4'tJ~:::Yl~11rul~ 1 n.;r'al-J~ ri lL-ifr.il tJ 11Jn11~1 L illJ-111JLL~ :::ih N fm~tl~ 1 n 
• OJ • 

., 
~~~m1l-Jn111-if-111J't~ 2 U1:::Ul'Vl ~-1il 

5.3.1 Fh"i~1tJU'l.l'i~'U (Variable Cost) 

ril1-ifr.ilmLU~erlJ ~'a ril1-ifr.iltJ~iJ~ n'l=tru:::LU~tJ"k!LLU~-1 'tUI'lIl-Jml-J1 run1~~~ I'l n~l,) ~'a 

Lri 'fliJ ml-J 1 ru ~ ~ I'll-J 1 n ~ 1J~ :::vh 1 ~ ri l1-if r.i 1 tJ LLU ~ er 1.1 ~-1 ~ 1.1 1'l1l-J 't 1.1 ~') tJ ri l1-if r.i 1 tJ LL 1.1 1 er 1.1 
OJ 

U1:::n'a1.J~,)tJ .rI'lCl~1.J'Vll-1I'lN (Direct Material) LLN-111J'Vll-1I'lN (Direct Labor) LL~:::L~~tJ • • 
n11~~1'l (Manufacturing Overhead) 1.Jl.:JU1:::Ul'Vl ril~'U(;)1mflNn11iJn1~~-1'a'tlmij(;)~~I~~n 

., 
~'t'J!L~~ PET 1'tltJ~::: 50 "1I'tl-1ml-Jlrunl1~~l'l"r1-1~l-J(;) LL~:::~n1'fltJ~::: 50 ~lwt.htJL~n1.J~ 

" 

cv .... 
1. 'Jj;Jt!j;J\j 

• 

flruIl1~"1I'a-1.rI'lCl~1.J L"JIl.I nl1UlJL~'fl1J~1J~:::'fHH nl1iJ~IA'I-111Jr)I'lCl~1.J djlJ~lJ 
q lit " ~ 

" '" I " I 

1J'tl n~1 nilu.:JiJ 11 fll LLl'ln 1'l1-1 ml-JYllJ~ L(;)tJ L "1II'lnN L 'Vl~~l-JllJfl1LL~:::Yl"k!~1n ~ Lf;itJ-1~:::iJ11 f')1~-1 
• OJ ., , 

n~IYllJ~lJ ~lnn1~~'tl1.Jrnl-J11f')1n~I-1~I(;)tN-111J~(;)LLtJn"1ltJ:::,)-1~lru'J!U ~1.J~1 "1ItJ:::"1I,)(;) PET 

"1Iilc;) 1~~(;)n'tl1J~:::iJ11f11 13-15 1.Jl'Vl/nt~nfl-J 

ril~1J(;)1~ 

n1~~~I'lLij(;)~~I~~n1't'J!L~~ PET 't~ 0.79 nL~nfl-J ~'tl-11-if"1ltJ:::"1I,)(;) PET 1 nt~nfl-J 

= 14.0 



n1~Fi'lkl')rurhHflihtJt)lnt1~U (tfhnrut.J~1n 6,000 ~wtI) • 

2. U'i~~TU 

14.0 x 6,000,000 

= 
0.79 

= 106,329,114 

106,329,11 4 
= 

6,000,000 

= 17.722 

112 

U'lYl 

tr1Nn1~ih:;tI:;L,)~'l1k1n1~t.J~lnt)kI~:; 24 i')tlJ'Ilh:;ntlu~')tln1~.yh'l'lkl3 n:; 
" " , 

~'lkl,)klt)klYi'l'l'lklli'l'VIlJ ~ 365 t)kI t~tI ~ ~ 1"1'l IntlU LL YlklLtlklt)kI~:; 203 U'lYl In'llJ.aIn~'l 1"1'l~'l'likl~'l 

1k1nNLYlYllJ'VI'lklr1~ klr1~U~lJ klkIYlU1 UYllJfi'lU~lJYl~Unn'l~ LL~:;~lJYl~~'lr1~ (11'lr1t.JkI')n r1) 
ell d!I ell,," ,. 

6,000 50 

8,000 60 

10,000 80 

12,000 120 

= 50 x 203 x 365 

= 3,704,750 U'lYl 

3,704,750 

= 
6,000,000 

= 0.617 



113 

3. n~u.il'tvh11 

n ~:;U,) 'W n'1 ~~ ~ In Ll1 C'lY'l ~ 1 ~ ~ n1-1 'Jl L~ ~ PET 

1. 'Wn1~~1 L U'W'I1'W~-:J 1. -if n~:;LL~ l.,.Hh 1. 'Wn1~~~ 1n~1'W,)'Wl-J1 n ri1~'WC'l1. mrlN n1~ij I"hn~:;LL~ l.,.Hh 

~'tltJ~:; 3 'D'tl-:J I"h 1.-if"htJ1.'Wn1~~1 L U'W-:J1'WLL~:;u1NfnM1 • 

= 3,946,004 

3,946,004 

= 
6,000,000 

= 0.658 

U1Vl 

~ ~ 

n1~~~ In Lil C'lY'l~1~ ~n1-1 'Jl L~~ PET ij n1~ 1. -if,J11. 'Wn~:;u,)'Wn1~~~ 1n~~1tJi'WIn'tl'W 
~ 

L"lI'W n1~~1-:J n1~~'tltJ~')1.'W"1l'tl-:JL~~,) ri1~'WC'l1.mrlNn1~ijI"l11.-if"htJ,J11.-if~'tlm'l:; 1 "1l'El-:J1"l11.-if~1tJ 

1.'Wn1~~1 LU'W-:J1'WLL~:;U1NfnM1 • 
~ 

n1~fi1'W,)CWI"l11.-if~1tJ,J1H (ml-J1CW~~1n 6,000 ~t.lItJ) 
~ 

1"l11.-if"htJ,J1 H = 1,315,335 

1,315,335 

= 
6,000,000 

= 0.219 

U1Vl 

I " I " 

n1~~~ In Ll1C'lY'l~1~ ~n1-L'Jl L~~ PET 1.-if Lrl1-'El-:Jri1 L UC'lL'tl,J1 rl,)1l-J ~'W~1 LL~:;1.-if,J1~'W 
~ , , 

Lln1 C LU'WL~'ElLY'l~-:J1.'Wn1~~~lnrl,)1l-J~'tl'W ~-:J1.'WtJ Y'l.PI. 2552 ij~1rl1L'U~tJ~In~~:; 12.85 U1Vl 
~ . , 

(111rl~'W')n rl) ml-J1CWn1~1.-if,J1~'WLIn1Vlri1i-:Jn1~~~1nf;]1-:J1 LL~C'l-:J~-:J1n1~1-:JVl 5.16 
, ". 

1n1~1-:JVl 5.16 ml-J1CWn1~1.-if,J1~'WLIn1Vlml-J1CW~~1nf;]1-:J1 

6,000 1,000 

8,000 1,200 

10,000 1,500 

12,000 2,000 



... 
n1~r'hU'lrurhL-ifr.l1m;'tlLYl~~ (n1i~n1~t.J~[;l 6,000 ~wtJ) 

... 
rh L-ifr.l1UU1l!UL[;l1 

... IV .. 

6. Lfumw.., 

= 1,000 x 12.85 x 365 

= 4,690,250 U1'Vl 

4,690,250 
= 

6,000,000 

= 0.782 
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m':;U'lUn1~t.J~[;lLijVlYlf'l1~~n1""llL~f'l PET iin1~LrliiJiru"Vl1um':;u'lUn1~~1~ 
... 

LijVlYlf'l1~~n1""llL~f'l 2 iU[;l'tlu f.1'tl Hot Washing LLf'l:; Cold Washing LVlUti~~1~~1~1~Cl~1~ 

LijVlYlf'l1~~n1""llL~f'l"~ 300 nLf'lnf~ iin1~1~L"llVl1h-Jti~f'l:; 2 nLf'lnf~ LLf'l:;t.J~~1~Ylf'l1~~nti~f'l:; 

2 ntf'lnf~ n1~H\rliiJiru"Vl1um':;U'lUn1~~1~LijVlYlf'l1~~n1""llL~f'l 300 ntf'lnf~ LL~'M~~[;l1n~ 
, 

"" 'VI 5.17 

, 
[;l1n~Vl 5.17 n1~1-ifLrliiJiru"Vl1um':;U'lun1~~1~LijVlYlf'l1~~n1""llL~f'l PET 300 nLf'lnf~,'tl~ 

Lf'lNn1~ 

Cold Washing 1 2 2 

Hot Washing 2 2 

~Q~ 4 '.' A ,:" 
'.~ . 

, 
r.nn[;l1~1~Vl 5.18 n1~t.J~[;lLijVlYlf'l1~~n1""llL~f'l PET 300 nLf'lnf~ iin1~l-if 

L"llVl1LvJ 4 ntf'lnf~LLf'l:;t.J~~1~Ylf'l1~~n 4 nLf'lnf~ ~~~1~1~Clr'i1U'lrum~1run1~1-ifLrliiJiru'ff 

LLf'l :;~u'Vlu[;]mn.i'lu t.Jf'l t.J~ [;l Lij VlYlf'l1~ ~n1""ll L~f'l PET LVluunun f'l1l U[;lf'l1 Vl''tl~ LrliiJi ru'ff • 

lui] Yl .PI . 2552 LL~Vl~~~[;l1~1~~ 5.18 



0.0133 

0.0133 

" , " 

(1J1Vl) 

18.000 0.240 

11 .000 0.150 

29.00 0.390 

= [(O.0133x18.00) + (O.0133x11 .00)] 

x 6,000,000 

= 2,340,000 U1'VI 

2,340,000 
= 

6,000,000 

= 0.390 
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tJ'1 L~t.Jvhn (11~'W1 'Wn'1 ~~~ [;1 Lil (11'Yi ~'1 ~ ~ n11'l1 Lf.1~ PET ~'J'W1 ~ qj Ln C;)~'1 n 

" " LL~:;~ru~"'J1j~iLu'Wt'i'1'l ~:;uUn1~ih{(11tJ'1L~t.J"1I'tl'lt~~'ln1~iln1~Hf~1n~il ~'lil • 

" vii 1 '!XLn (11n1nL[;1n~'JLL~:;n1~LLt.Jn-n'W"1l'fl'l [;1:;n'fl'W 

" " - n~(11i~yb1n n1~t1fU~111'Yi ~'J1l.J LU'Wn1(11-t'i'1'l"1l'fl'ltJ'1Vi'l1 '!Xil ri1 [;11l.Jl.J1 [;1~tS1'W ... 
" ri'fl'Wt1~~t.J~'l~LL~~'ltJ'1 

'" 

" n1~f'11'W'Jruri11'r.ht.Jn'1{(11tJ1L~t.J (tIhl1ru~~[;1 6,000 ~'lJ/tJ) 
" , 

~1nn1~t1~:;l.J1run1~ruri'11'r.ht.JtJ11't1~:;l.J1ru 1,315,335 U1'VI LL~:;Vlt.J~c;)t4'1t.J 
" " tJ1t1~:;t11l.J'1nn~1 3,000 ~nU1P1nLl.J[;1~/L~'fl'W ~[;1nri1tJ1t1~:;t11 23.50 U1Vl/~nU'1P1nLl.J[;1~ 

'" '" 
(111~~'W'Jn ~) ml.J1ru~1~L~il~1-D1'Wn1~U1U(11~1L~t.J~'W~rJnu~CW111'Yi"1l~'l~1~'lhJ~1l.J1~(]~:;U '" . . 

, " 
t11l.J 1 ru VI LL U 'W 'fl 'W 1 ~ n 1 ~ 'W c;) 1 '!Xt ~ ~ '1 n '1 ~ il ri 11, t41 t.J 1'W n 1 ~ n '1 { (11 tJ 1 L ~ t.J t1 ~:; l.J 1 ru 

4 U1Vl/~nU1P1nLl.J[;1~ 
'" 
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" 
1,315,335 

l1hJ1 [;11,J1 H1:\.! tN'no\.! = 
23.50 

= 55,971.7 

" " 
,J1 't -1f'"l:;Ln ~n111:;L ~U 't 'l.!1:;~~1'l n1:;1J'J'I.!n11~~ [;1l11 't ,x,J1 L~uihJhJ1tlJ~~Ufl:; 

80 '!I~'ltIhJ1tlJ~1't-1f't'l.!tN'l1'1.! 
" " , 
,J1li'lY1u~~u'el~n'l.!~ntN'l1'1.! = 44,777.35 \jnU1P1nL)J[;11!tJ 

U1'Vl/flnu1 PlnL)J [;11 
" I 0 ... 0 q 

rI1U1U~'I.!1L~U = 4 
" 

" ~h't-1fr.hurh~~,J1L~U = 44,777.35 x 4 

= 179,109.41 U1'Vl 

179,109.41 

6,000,000 

= 0.030 

8. Fi1"DU'li-1 

n1~"1l'l.!~'lluI?l1'lU~:;L'VlPl tf'lNn1~iln11~'l~~nLii~'Yifl1~~n11'llL~fl PET ~~Ufl:; 
" 50 '!I~'lm)J1tlJn1~~~ [;1~'l~)J~ t~u~1~'l.hmh'l.!1J1';'Vl ~'J LL 'Vl'l.!~'JU n1~1Jn, ~ f'I~'I.!L'Vl'l.!L 'I.!'elf 

LLfl:;'!I'I.!~'l'Vl1'l C~~ F11 't -1fr.h U 't 'l.!n 1~"1l 'I.!~'l LLfl:;n 11~1 L il'l.!'l1'1.!~1'1.!L'el n ~ 1 ~U1';'Vl ~'J LL 'Vl'l.!'"l :;LiI'I.! 

~fuCj~'!I~1J~'l~)J ~~'l hlil F11 't -1fr.i1U 't 'I.!~'l'el'eln ~~ [;1Ji'tlJrrI 
" 

" J)1U't'l.!U~:;L'VlPl~'elUfl:; 50 '!I'el'lm)J1tlJn1~~~[;1~'l~)J~ t~U"1l'l.!~'l~'JU~c\U1~'Vln 1 0 ~~ ~1)J1~c\ 

" n1~rl1'1.!'JtlJF11't-1fr.i1Uri1~~,J1L~U (m)J1tlJ~~[;1 6,000 ~'I.!/tJ) 

= 6,000,000 x 0.5 

= 3,000,000 

3,000 

= 3,000,000 x 
15,000 

• 

= 600,000 U1'Vl 

600,000 
= 

6,000,000 

= 0.100 
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9. R1Li~1~LUn1~~1~ 

l.h::n't)1J~,)ufih1ojfr,hu1tJm~c;)1LUtJmr1l1mL~::fihL'3J'Mru1 iifih1ojfr,hu1't)u~:: 1 

~'t)~~11ojf~1u1tJn1~c;)1LUtJ~1tJ 

m~~1tJ')ru~11ojf~1u1tJn1r111U (t.fhJ1ru~~1n 6,000 ~wtI) 

'il~' ..a 10. fl1 'Yf~1~'£lU 1 

= 1,315,335 

1,315,335 

= 
6,000,000 

= 0.219 

1J1'VI 

, , " 
l.h::n't)1J~,)u fih 1ojf~1mnu') n1Jm~~~ In LL~::hlLnu')n1Jn1~~~ In L-ntJ tJ1~tJ~Cl 

L~~fil~~1'l Lfili't)~LLI'l~n1u~,rn.ntJ L~tJL~'t)tJ-ii1fil,)1~tll::'t)1C;) LuwJftJ ii~h1ojf~1u~'t)U~:: 1 

"lI't)~~11ojf~1u1 tJm~c;)1 LUtJ~1tJLL~::lhN • 

. il~' ..a 5.3.2 fl1 'Yf~1t1f1.:J'Vl (Fixed Cost) 

= 1,315,335 

1,315,335 

= 
6,000,000 

= 0.219 

1J1Vl 

~11 ojf~1U fil~~ ~'t) ..J11 ojf~1u~hj LtJ~UtJLLtJ~~1n1~m~1 run1~~~ In LC;)u..J11ojf~1u fil~~ 

vT~'VI~C;) (Total Fixed Cost) lij::hhtJ~UtJLLtJ~~In1~m~1run1~~~InLLI'l..J11ojf~1Ufil~~I'l't)'VI~,)U 
I "" I 

(Average Fixed Cost) lij::ii..J1~C;)~~L;j't)m~1run1~~~In;tJ ~~,rtJm~1ojfi1lij~ufil~V1hh~~ 
I I "'. 

~1tJ')tJVlii't)~u't)~-ii11 ~~tJYJtJm~~~ In~~ n~1V1 fil')nL~::Lii c;)fil')1~~ cy LtJ~1;tJ ~11 ojf~1U fil~V1~')tJ 

1'V1q.jtJ~::n't)1J~,)uLtll~um~~~1n (Manufacturing Overhead) 1J1~tJ~::LJlVl 

1. R1'li'£l~ti1i.:Jrm~1LfI~'£l.:J~ni/'£l,jnicU • • 

t1~ 1-2 ..J1-n't)~U1~~~'t)U~:: 2 ~'t)~~1fil1Lfili't)~~nm~::'t)1fil1~ 

tJ~ 3-5 ~h-n't)~U1N~'t)U~:: 3 ~'t)~~1fil1Lfili't)~~nm~::mfil1~ • 



= 

= 

= 

= 

= 

= 
2. fl'1t.1~n'U.n!l 

2 
(46,300,000+ 36,000,000) X -

100 

1,646,000 U'1'Vl 

3 
(46,300,000+ 36,000,000) X -

100 

2,469,000 U'1'Vl 

5 
(46,300,000+ 36,000,000) x -

100 

4,115,000 U'1'Vl 
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1.h:;n'elU ~'JtJn'1~u~:;riu.timFi~'el~r.r m'/'elun ~nrLL~:;'tl'1 f'l'1~ 't1 (;\~'1 ¥'eltJ~:; 1 ~'elil 

= 

= 

3. A1Li~1!lL'Un1~U~~1~ 

• 

1 
(46,300,000+ 36,000,000) x -

100 

679,000 U'1'Vl 

u~:;n'elU~'Jm~UL~'elu~U1~'1~cl'1tJ ~'1~1 ~'el~ tN~'1ULL~:;f'h 1. -rlr.i'1tJ ~'1~111'1tJ1. U 

~TWn,nU ntJ~:;L~tJ~ LL~:;f'h1.-rlr.i'1tJ1um~u1~'1~~tIhnru~~(;\~'1~1 LL~~~~~(;\'1~'1~~ 5.19 

LL~:; 5.20 (;\'1lHh~U 
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25,000 300000 1 1 1 1 

20,000 240000 5 5 5 5 

17,000 204000 3 5 7 9 

Supervisors 12,000 144000 3 5 7 9 

8,000 96000 3 5 7 9 

8,000 96000 3 5 7 9 

10,000 120000 3 5 7 9 

300,000 300,000 300,000 300,000 

1,200,000 1,200,000 1,200,000 1,200,000 

612,000 1,020,000 1,428,000 1,836,000 

Supervisors 432,000 720,000 1,008,000 1,296,000 

288,000 480,000 672,000 864,000 

288,000 480,000 672,000 864,000 

-- " 'W'l'WL.I'lI'lt.!,,:jTL.I 1,080,000 360,000 600,000 840,000 

400,000 600,000 800,000 1,000,000 

4,800,000 ··6,120,nOO ... 



120 

n1nh~Wl run1 ~ruI"i11.jfr.hu1 tJn1~~1 L il'lJ'I1'lJLL~~U1 ~'1 fn'l=t1~m"J1 ru~ ~ [;l 6,000 

8,000 1 0,000 LL~~ 12,000 ~'lJ!iJ LL~Vl'l~'1m~1'1~ 5.21, 5.22, 5.23 LL~~ 5.24 [;l11J~1~U 

[;l1~1'1~ 5.21 1"i11.jfr.hu1'lJm~1Lil'lJ'I1'lJLL~~U1Nfn'l=t1~m1J1ru~~[;l 6,000 ~'lJ!iJ ~~1f11 ru , 

iJ~1'lJ 'Vi .PI. 2552 .. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

>­o 

'lJ1 

106,329,114 

3,704 ,750 

3,946,004 

1,315,335 

4,690,250 

2,340,000 

172,352 

600,000 

1,646,000 

1 O. 1"i1tl~~ri'lJJiU 679,000 

~!l1J 131 ;533,4721: . 

80.84 17.722 

2.82 0.617 

3.00 0.658 

1.00 0.219 

3.57 0.782 

1.78 0.390 

0.13 0.029 

0.46 0.100 

1.25 0.274 

0.52 0.113 

2.65 0.580 

1.00 0.219 

1.00 0.219 

:l00 21.922 
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1n1n~~ 5.22 ~htojfr,;hut'Wmcii1L,hJ~1'Lm~::ti1Nfm~t1~tfhJ1ruC-J~1n 8,000 (;]WU ~nfl1 ru • 

t1fJ1'W Vi.PI. 2552 a 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

" o 

'W1 

" o '" 'W1lJ'WLIn1 

" n1~ri1r.r1?1,J1L~U 

141,772,152 

4,445,700 

5,232,168 

1,744,056 

5,628,300 

3,120,000 

228,108 

800,000 

2,098,000 

1 O. 1'l1tl~::n'WJlU 1,049,000 

• ~'JlJ 174,405,596 " 

81 .29 17.722 

2.55 0.556 

3.00 0.654 

1.00 0.218 

3:23 0.704 

1.79 0.390 

0.13 0.029 

0.46 0.100 

1.20 0.262 

0.60 0.131 

2.75 0.600 

1.00 0.218 

1.00 0.218 

100 .""" 21 .8nf 



t1tS1lJ Vi.PI . 2552 
~ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

LLN~1lJ 

.. . 
lJ1 

, 
I 0 4 .... 

f'l11J1N Lf'l~'M~ n~ • 

177,215,190 

5,927,600 

6,621,280 

2,207,093 

7,035,375 

3,900,000 

288,609 

1,000,000 

2,990,000 

10. f'111h:;nw1tJ 2,990,000 

1')2..1 .220,709,334 : 

122 

80.29 17.722 

2.69 0.593 

3.00 0.662 

1.00 0.221 

3.19 0.704 

1.77 0.390 

0.13 0.029 

0.45 0.100 

1.35 0.299 

1.35 0.299 

2.77 0.612 

1.00 0.221 

1.00 0.221 

lOO 22.071 
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1'l1~1-.'l~ 5.24 ~hle]frohtlhm~~1L\l'IJ-.'l1'IJLL~~u1Nfm~n~t.fhJ1ru~~~ 12,000 ~'IJ/t1 ~~1fi11 ru • 
t1J1'IJ ru!\. 2552 

1. 212,658,228 79.96 17.722 

2. 8,891,400 3.34 0.741 

3. 7,978,366 3.00 0.665 

4. 2,659,455 1.00 0.222 

5. 9,380,500 3.53 0.782 

6. 4,680,000 1.76 0.390 

7. 347,664 0.13 0.029 

8. 1,200,000 0.45 0.100 

9. 3,594,000 1.35 0.300 

1,797,000 0.68 0.150 

7,440,000 2.80 0.620 

2,659,455 1.00 0.222 

2,659,455 1.00 0.222 

·. 265,945.,523 100 . . 22.1.62 

'rut 2552 ~h le]frohtll 'lJn1~~1 L\l'IJ-.'l1'IJLL~~u1~-.'lfn1t11 'IJ~~t1~L'J~1-.'l1'IJ";j~t1~m1.J1ru~~~ 6,000 • 

8,000 1 0,000 LL~~ 12,000 ~wtl LL~~-.'l~-.'l{;l1~1-.'l~ 5.25, 5.26, 5.27 LL~~ 5.28 {;l11.J~1~U 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

-r~Q~U 

UN~1U 

m::ut'll~yh 

J1L-D . 
U11JUL~1 

-v r LPllJllCU'rl 

n11rh~'",J1L~EJ 

f'i11JU~~ 

, . ..J v 

Pl1U1l~Ll'l1tN~m 

f'i1tlr::riwiEJ 

f'i1L~~1EJLUn1ru1~11 

f'i1L-D<i1EJLUn111J1EJ 

f'i1L~~1EJ~U1 

1'l1J 

106,329.11 106 ,329.11 106 ,329.11 106 ,329.11 106 ,329.11 106 ,329.11 106,329.11 106,329.11 106,329.11 

3,704.75 3,704.75 3,704 .75 3,704.75 3,704.75 3,704 .75 3,704.75 3,704.75 3,704 .75 

3,946 .00 3,946.00 3,946.00 3,946 .00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 

1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 

4 ,690 .25 4,690.25 4,690.25 4 ,690.25 4 ,690 .25 4,690 .25 4,690 .25 4,690.25 4,690.25 

2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340 .00 2,340.00 2,340.00 2,340.00 

179.11 179.11 179.11 179.11 179.11 179.11 179.11 179.11 179.11 

600.00 600.00 600 .00 600 .00 600 .00 600.00 600 .00 600.00 600.00 

1,646.00 1,646.00 2,469.00 2,469.00 2,469.00 4,115.00 4,115.00 4,115.00 4,115.00 

679 .00 679 .00 679 .00 679 .00 679.00 679.00 679.00 679 .00 679 .00 

3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 

1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 

1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315,33 1,315.33 1,315.33 

" '.' '>. '. I.;', ,'.". .' , . , "" 

.' 131,540.23 131 ,540.23132;363.23 132,363.23 132,363:23 /, 134,009.23 ,134,009.23 . 1$4,009.23 .:134,QO~ .23 
", ,'.- ,.,. ..; ..•.. , • <">;'" ( .. t. 

-" 
N 
~ 



1JI 'l ~'N~ 5.25 fOhHr.htJt'Wn'l~~'lLU'W'l'l'WLL~:;ti'l~'lfm~ntIh.nru~~1JI 6,000 lJI'WitI ~nfOl'l ru t1~'l'W ~.P\. 2552 (mJ'JtJ: l1'WU'l'Vl) (vl'fl) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1I11Q~U 

LLN-31U 

m::LLAlr/yh 

~ 

U1 

~ 

U1l1ULJII1 

Lfli:lnru" 

n11ri14'JIIJ1L~EJ 

f111Jul1-3 

, . J .... 
fl1U1l-3Lfl1tl-3~m 

f11U1::nunEJ 

f111~~1EJ1un11Ur~11 

f11H~1EJ1Un111J1EJ 

13 f111f~1EJ~U1 

106,329.11 106.329.11 106,329.11 106,329.11 106,329.11 106,329.11 106,329.11 106,329.11 106,329.11 106,329.11 106,329.11 

3,704.75 3,704.75 3,704.75 3,704.75 3,704.75 3,704.75 3,704.75 3,704.75 3,704.75 3,704 .75 3,704.75 

3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 3,946.00 

1,315.33 1,3 15.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 

4,690.25 4,690.25 4,690.25 4,690 .25 4,690.25 4,690 .25 4,690.25 4 ,690.25 4,690 .25 4,690.25 4,690.25 

2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 2,340.00 

179.11 179.11 179.11 179.11 179.11 179.11 179.11 179.11 179.11 179.11 179.11 

600.00 600.00 600 .00 600 .00 600 .00 600.00 600.00 600.00 600.00 600.00 600.00 

4,115.00 4,115.00 4,115.00 4,115.00 4 ,115.00 4,115.00 4,115.00 4 ,115.00 4 ,115.00 4,115.00 4,115.00 

679 .00 679.00 679.00 679 .00 679 .00 679.00 679.00 679 .00 679 .00 679.00 679 .00 

3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 3,480.00 

1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1.315.33 1,315.33 1,315.33 

1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 1,315.33 

134 16b~,~3 . \34;OO~.23 ! 134,009.23 1:ko09.23 134 ~b09 .23 .1.34,009.23 · 134 ~6b9.231341~b9,~j n 34',bb9.2~ ' 134iciQ9.23 · 134,009.23 . 

-" 
N 
(]l 



(;l1n~~ 5.26 fOhHr.i1ttl'Wn1~~1L'hJ~1'WLL'Cl:;U1l~fm~n~m~1C\J~~(;l 8,000 r;lwiJ ~nl"l1 C\J iJ~1'W Vi.PI. 2552 (",\lfJtJ: ~'WlJ1'Vl) 

1. 

2. 

3. 

4. 

5. 

6 . 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

ol~Q~lJ 

UN~1U 

m:::ul'Ilv-lYh 

J11if 

" U1,rUL~1 

.. ~ r 
LfllJnruon 

n1l'ri14'~J1L~u 

1'l1'IJUt'l~ 

I· ..,.j ... 
fl1lJ1t~Lfl1tN'Im 

1'l1ur:::nwlu 

1'l11i~1U1un11'lJ1~11 

ph 1if~1u1un11''!J1u 

, 1'" .. fl1 ,!!'I1UtlU1 

1'llJ 

141,772.15 141 ,772.15 141,772.15 141,772.15 141 ,772.15 141,772.15 141 ,772.15 141,772.15 141 ,772.15 

4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

1,744 .06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 

3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237 .49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237 .49 

800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

2,098.00 2,098.00 3,147.00 3,147.00 3,147.00 5,245.00 5,245.00 5,245.00 5,245.00 

1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

174.414.98 174,414.98 175,463.98 175.463.98 175,463.98 177,561 .98 177,561.98 177,561 .98 177,561 .98 

-" 
rv 
CJ) 



j;1111~~ 5.26 ~1H'r.htJt'Wn11~1Lil'W~1'WLL~:;,j1t~fn~1tl'hJ1ru~~j;1 8,000 ~wtJ ~11fi11 ru t1~1'W Yl.~ . 2552 (~~'ltJ: ~'WtJ1Vl) (c;l!l) 
.. "....... ,.. .... " . -~ 

-rIllQ~1J 141,772.15 141,772.15 141.772.15 141,772.15 141.772.15 141,772.15 141,772.15 141.772.15 141,772.15 141,772.15 141,772.15 

2 UN~ll.1 4.445.70 4.445.70 4.445.70 4.445 .70 4.445 .70 4.445.70 4.445.70 4.445.70 4.445.70 4.445 .70 4.445.70 

3 m::u~lyjvh 5,232.17 5,232.17 5,232.17 5,232.17 5,232 .17 5,232 .17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

~ 

4 Ul 1,744.06 1,744 .06 1,744.06 1,744 .06 1,744 .06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

~ 

5 Ul~l.Illill 5,628.30 5,628 .30 5,628 .30 5,628.30 5,628.30 5,628.30 5,628.30 5,628 .30 5,628 .30 5,628.30 5,628.30 

6 
.. ~ . 

LI'lW)OJ't1 3.120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n1rril,,~J1L~u 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237 .49 237.49 237.49 237 .49 

8 f11~l.Il'I~ 800.00 800 .00 800.00 800 .00 800.00 800 .00 800.00 800.00 800 .00 800 .00 800 .00 

9 
, . ..j ~ 
1'l11Jll~Ll'lrtWlnr 5,245.00 5,245.00 5,245 .00 5,245.00 5,245.00 5,245.00 5,245.00 5,245 .00 5,245.00 5,245.00 5,245.00 

10 f11ur::nwlu 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

11 f111~~lU1l.1nl11Jr~lr 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4 ,800.00 4,800.00 

12 f111i~lU1l.1n1~lU 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744 .06 1,744.06 1,744.06 1,744.06 

, 1'" ..j 13 I'll 'I!~lUtll.l1 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744 .06 1,744.06 1,744.06 1,744.06 

1.'ll.J 177,561.98 .177,561.98 177,561.98 177,561 .98 177,561 .98 177,561.98177,56i .98 . 177;561.98 · 177,561.98 . 177,561 .98 177.56.1.98 

..... 
N 
-.j 
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(;J1T'l,:j'Vl 5.27 1"11 ~"l!~1t1 ~t.\m~"l1Lt.\t.\,:j1t.\LL'(l:;1J1~,:jm~1'VllJ~),J1rueJ'(l(;J 1 0,000 (;Jwu 'Vl~11"11 ru u~1t.\ VUL 2552 (~t.\'JtI: Ylt.\1J1'Vl) 

~.-" .. ~ . ~A:~.~"n~ ~ 
) ~~i' ~~ ~.,."" .. "'''''''': .' 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

1'01Q~U 

UN~1U 

n1::u~lvHh 

J11; 

~ 

111l1UL011 

... ~ r 
LfllJJ1N't'l 

n11fh~'j;)J1L~tJ 

Fl1'11U~~ 

•• .J ... 
mU1t~Lfl1~~"ln1 

Pl11..lr::nw1tJ 

Pl11;~1tJ1un11U1~11 

Pl1H~1tJ1Un11'1I1tJ 

, 1.11 ' .J fl1 "D"l1tJ~u1 

177,215.19 

5,927.60 

6,621 .28 

2,207.09 

7,035.38 

3,900.00 

300.54 

1,000.00 

2,990.00 

2,990.00 

6,120.00 

2,207.09 

2,207.09 

177,215.19 

5,927.60 

6,621 .28 

2,207.09 

7,035.38 

3,900.00 

300.54 

1,000.00 

2,990.00 

2,990.00 

6,120.00 

2,207.09 

2,207.09 

177,215.19 177,215.19 177,215.19 177,215.19 177,215.19 177,215.19 

5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 

6,621 .28 6,621 .28 6,621 .28 6,621 .28 6,621 .28 6,621 .28 

2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 

7,035.38 7,035.38 7,035.38 7,035.38 7,035.38 7,035.38 

3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 

300.54 300.54 300.54 300.54 300.54 300.54 

1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 1,000,00 

4,485.00 4,485.00 4,485.00 7,475.00 7,475.00 7,475.00 

2,990.00 2,990.00 2,990.00 2,990.00 2,990.00 2,990.00 

6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 

2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 

2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 

177,215.19 

5,927.60 

6,621.28 

2,207.09 

7,035.38 

3,900,00 

300.54 

1,000.00 

7,475.00 

2,990.00 

6,120.00 

2,207.09 

2,207.09 

1'llJ 220;721 .27 220,721.27 222 i216.27 222,216.27 222,216.27 ' 225,206,27 225,206.27 225,206.27 225,206,27 

-> 
N 
eX> 



[;nn~~ 5.27 fOhH'r.i,)tJ1t.!n1~~1LijtJ~1tJLL~:;ti1l~fm~1t1hnrue.J~[;l 10,000 ~wt1 ~~1~1 ru tJ~1tJ Vi .P! . 2552 (,\.n.i'ltJ: ~tJtJ1Vl) ([;]'e1) 

1'IIIQ~U 177,215 .19 177,215.19 177,215 .19 177,215.19 177 ,215 .19 177,215.19 177,215.19 177,215.19 177,215.19 177,215.19 177,215.19 

2 UN~1U 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 5,927.60 

3 nr::ui11~yl1 6,621 .28 6,621 .28 6,621 .28 6,621 .28 6,621 .28 6,621 .28 6,621 .28 6,621.28 6,621 .28 6,621.28 6,621 .28 

~ 

4 W1 2,207 .09 2,207.09 2,207 .09 2,207 .09 2,207.09 2,207.09 2,207 .09 2,207.09 2,207 .09 2,207.09 2,207 .09 

~ 

5 W1lJULIII1 7,035.38 7,035 .38 7,035 .38 7,035.38 7,035.38 7,035.38 7,035.38 7,035.38 7,035.38 7,035 .38 7,035.38 

6 
... v r 

LFlI.J11CU't1 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 3,900.00 

7 n11fh~"~J1L~U 300.54 300.54 300.54 300.54 300.54 300.54 300.54 300.54 300.54 300.54 300.54 

8 f'l11JU~~ 1,000.00 1,000.00 1,000.00 1,000.00 1,000 .00 1,000 .00 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00 

9 
,. ... v 

Fl1U1t~LFl1tW~nr 7,475.00 7,475.00 7,475 .00 7,475 .00 7,475.00 7,475 .00 7,475 .00 7,475.00 7,475.00 7,475.00 7,475.00 

10 f'l11.h::nunu 2,990.00 2,990.00 2,990.00 2,990 .00 2,990.00 2,990 .00 2,990.00 2,990.00 2,990.00 2,990.00 2,990.00 

11 f'l1H~1u1Un1ru1"'11 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 6,120.00 

12 f'l11i1~1U1Un111J1U 2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 2,207 .09 2,207.09 2,207.09 2,207.09 2,207 .09 

, 111 ' ... 13 I'll 'D~1UtlU1 2,207.09 2,207.09 2,207 .09 2,207.09 2,207.09 2,207.09 2,207.09 2,207.09 2,207 .09 2,207.09 2,207.09 

"~IJ 225,206.27 225,206.27 22§:206.27 225,206.27 225,206.27 225,206.21 · . 225.;206,27 225 ,206J ; : 225 ,206.2/ · 22~ ·,;06;27 · 225,206 .21 
. " ., " , '.' ~ ' .... :"., '." " , ',- .... '. ',' " , .' . .. . 

...... 
N 
<0 



r;]1n~~ 5.28 I"hH'r.htJ1\.ln1~~1L'h.l~1'WLL~~U1t~fn'l:!1~ml-J1ClJ~~r;] 12,000 r;i'W1tJ ~n1"l1 ClJ tJ~1'W YU'1. 2552 (~tl')tJ: ~'W1J1Vl) 

1. -rIl1Q~U 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

UN-l1'U 

m::ul'lly.jYh 

J11f 

~ 

U117ULII11 

oo/v r 
LrllJmU'Yl 

n1rrh4'II1J1L~fJ 

Pl11J'U~-l 

,. ,.J v 

rl1U1t-lLrl1tl-l~m 

Pl1ur::nwlfJ 

Pl11f~1fJ1'Un11U1~1 r 

Pl11-D~1fJ1un1r1J1fJ 

, 1Jt ' ,.J 
rl1 'D~1fJtl'U1 

' 1'l~ , 

~,;.~8~ii'i A i<W __ M_& 'hili 

212,658.23 212,658 .23 212 .658.23 212 ,658 .23 212 ,658.23 212,658.23 212,658.23 212,658.23 212,658 .23 

8 ,891.40 8,891.40 8 ,891.40 8 ,891 .40 8 ,891.40 8 ,891.40 8 ,891.40 8,891.40 8 ,891.40 

7,978 .37 7,978.37 7,978.37 7,978.37 7,978 .37 7,978.37 7,978.37 7,978 .37 7,978.37 

2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659 .46 2,659.46 

9,380.50 9,380.50 9,380.50 9,380.50 9 ,380.50 9,380.50 9,380.50 9,380.50 9 ,380.50 

4,680.00 4,680.00 4,680.00 4 ,680.00 4,680.00 4 ,680.00 4,680.00 4,680.00 4,680.00 

362 .14 362.14 362.14 362.14 362.14 362.14 362.14 362.14 362.14 

1,200.00 1,200.00 1,200.00 1,200.00 1,200.00 1,200 .00 1,200.00 1,200.00 1,200.00 

3,594 .00 3,594.00 5,391 .00 5,391 .00 5,391.00 8,985.00 8,985.00 8,985.00 8 ,985.00 

1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 

7,440 .00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 

2.659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659 .46 2,659.46 2,659.46 2,659.46 

2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 
.' \. 

~65 ;960.00 265 ,960.00 267 ;757.00 267 ,757.00 261}51.00 " 2ij;35J .00 . ~i1 ;35 LOb i : 271 ;35.1 :PR 271;,351 ~OO ,. 

-" 
c..v o 



[Wln~~ 5.28 rhH'r.l1£JlIJn1~~1Lil'W~1'WLL~:;U1~~fm~ntfhnru~~~ 12,000 l'i'W/u ~n1"l1 ru U~1'W 'Vi. PI. 2552 (wJ'J£J: ~'WU1Yl) (111'el) 

1l1lq~tJ 

2 UN~1U 

3 nr::ut'll~yh 
~ 

4 U1 

~ 

5 U1,rUl1ll1 

6 
.... ~ r 

L~W1ru'n 

7 n11ri1,,~J1L~!J 

8 f'l1'IJUrj~ 

9 
,. ... ~ 
Pl1tJ1t~LMfl~~nr 

10 f'l11..lT::ri'wi'!J 

11 f'l11-li'~1!J1un1njhm 

12 Ph1if~1!J1Un11'111!J 

13 phH'~1!J~U1 

1'UJ 

212,658.23 212.658.23 212,658.23 212,658.23 212,658.23 212,658.23 212,658.23 212,658.23 212,658.23 212,658.23 212,658.23 

8.891.40 8,891.40 8,891.40 8,891.40 8,891.40 8,891 .40 8,891.40 8,891.40 8,891.40 8,891.40 8,891.40 

7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 7,978.37 

2.659.46 2,659.46 2,659.46 2.659.46 2.659.46 2.659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 

9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 9,380.50 

4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 4,680.00 

362.14 362.14 362 .14 362.14 362.14 362 .14 362 .1 4 362.14 362.14 362.14 362.14 

1.200.00 1,200.00 1,200.00 1,200.00 1,200.00 1.200.00 1,200.00 1,200.00 1,200.00 1,200.00 1,200.00 

8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 8,985.00 

1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 1,797.00 

7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 7,440.00 

2.659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 

2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 2,659.46 

271,351.00 271,351.00 271,351.00 271,351 .00 271,351.00 271,351 .00 271;351.00 271,351 ,00 211 ,351 .00 271,351 .00 271,351 .00 

...... 
(;.) ...... 



132 

5.4 ~uVlu'VI,h!l'il ~yj'!1 (Marginal Cost) • • . . 
" • " d • I'" • I " .. (;J'IJ~'IJ'\..n.!'ltJ~~'VIltJ (Marginal Cost) LL~~~(l~ n1~Lu~mJLLu~~~'tl~(;J'IJ~'IJ~'l)JL)J'tl 

. .. 
m)J1 rum ~~ ~ (;J LU~tJ'lJLLU ~~ 'lu 1 'VIu'J tJ ~ 1 tJ';J4'tJiJ'"l:;';J Lrl~I:;,r ~'IJ'VI'IJ'VIu'Jm~ ~VfltJ~:;tJ:;tJl 'J • • 

(Long-run Marginal Cost) ~'JtJ';Jfi~'IJ~'IJ~'J'lJL~)JL'U~tJ (Average Incremental Cost: AIC) 

LL~:;~ ~ 1 'IJ)J~ rilif'"l'"lu'IJ~'JtJ'tl (;J~I~'J'IJ~ ~ ¥'tltJ~:; 11 L~tJ ~(;l ~'IJ'VI'lJL'UYn:;~'J'lJL ~)J~ Ln (;l'"l1 nn1~ " . . 
~~(;JLL~:;if'"l4'tJn1~~~(;J~'J'lJL~)J (incremental Output and Input) t!'IJ~'tl rl'JI)JLL(;Jmh~~:;wh~ 

m)J1 runl~~~ (;J LL~:;if'"l4'tJ nl~~~ (;J~ rll ~~I'"l:;Ln ~~'IJ'"l1 nnl~ij'VI1'tl hI ijLrl N m~ L(;ltJnl~trn 

m)Jlrunl~~~(;JLL~:;~'IJ'VI'lJnl~~~(;Jr1'tl'IJijLrlNnl~'tl'tln'"llnm)Jlrun1~~~(;JLL~:;~'IJ'VI'lJnl~~~(;J • • 

L~'tlijLrlNn1~ 

L ~'tl~'"l1 n Lrl N nl~L U'lJn1 ~~)J ~'lJnl ~~ ~ (;J 1 'VI ~ LL~:; 'l~ijm)J1 rum~~~ (;Jr1'tl'IJijLrl N n1 ~ 

~~ 'l~~1 LU'IJ~'tl~tr n mlJ 1 runl~~ ~ (;J LL~:; ~'IJ'VI'lJnl ~~~ (;J r1'tl'IJijLrlN n1 ~ m~~I'IJ'J ru~'IJ'VI'IJ~'J'IJ • • 

Ale 

nl'V1'IJ~1~ 

1\ = riI1ojfr.htJ1'IJm~~~~'lJ1'IJtI~ t L~tJ t = 1.2.3 .... . T 

~ = riI1ojfr.htJ1'IJn1~,;hLU'IJ~1'IJ1'IJtI~ t L~tJ t = 1.2.3 ..... T 

Q o = m)Jlru~'IJ~h"lJltJ1'IJtlJI'IJ 
Q \ = m)Jlru~'IJ~I"lJltJ1'IJtI~ t L~tJ t = 1.2.3 .... . T 

r = 'tl(;J~I~'J'IJ~~ (¥'tltJ~:;) 
_ .. ., • 4 _ 

5.4.1 nl'11LFl'11::'VIj;\UVlU'il1UL ... nJL~~!1 
• 

.. . (5.1) 



6,000 70,856,883 

8,000 89,505,580 

10,000 128,523,895 

12,000 153,340,828 

AIC 

AIC 

(tJ1'Vl/nt~nf~) 

24.60 

860,033,672 38,778,600 24.01 

1,139,849,432 51,704,800 23.78 

1,444,483,610 64,631,000 24.34 

1,740,490,062 77,557,200 24.42 

(70,856,883 + 860,033,672) 

= 
38,778,600 

= 24.01 tJ1'Vl/nL~nf~ 

24.40 -r-----------=::::::;;;;-----...... 24.42 

24.20 

24.00 

23.80 

23.60 

6,000 8,000 10,000 12,000 
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nJVi 5.2 rJf'lJ'Vl'lJ~'l'lJLYi~L1l~uVim~1ru~~~~1'11 Vi~1f'11 ru tJ~1'lJ l'l.f'I. 2552 
~ . ~ 
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" " 0il1nm~Fi"l'lJ,)nJl~hJYl\J~,)\JLfj~L'U~tI'7I'tl~m~~(;)~~h~~1\Jt:J~~Lij(;)'Yi~1~~n1l'11L~~ PET • 
~m~1nJt:J~ ~(;h~1 'YilJ~1 m~1 nJt:J~~~y'h1"~\JYJ\J~,)\JL~~L'U~tliifih~1~q (;) LL~:;ii f'l')1~ 
L~~1:;~~~1~flJL~Nn1~ ~'tl 8,000 ~\J/tJ ii~\JYl\Jr;i'tl~tl')tlt:J~t:J~~ 21.80 lJ1Yl/nL~nf~ • 

• I '" II 

LL~:;~\JYl\J~,)\JL fj~ L'U~tI 23. 78 lJ1Yl/nL~ n f~ l'i~il~1.h:;n'tllJ~1~1~tl~1~tl1mij (;l'Yi ~1~ ~n . .. 

, " 
Vi~(;l"\Jmnh:;n'tllJm~ ~~il • 

= 23.78 - 21.80 

= 1.98 lJ1Yl/nL~nf~ 

1.73 7.28 

89,505,580 

= 
51,704,800 

= 1. 73 lJ1Yl/nt~ nf~ 

1,139,849,432 

51,704,800 

= 22.05 lJ1Yl/nt~nf~ 

Oil 1 n n1 ~~ L~n:;~~\JYl\J~ ')\JL ~ ~ L 'U~tI LLti n ~1~ Fi1" -nr.i1t1'71'tl~ LN~ 1\Jt:J~ ~ Lij 1Jl'Yi~ 1~ ~ n • 

11'11L~~ PET ~m~1nJt:J~~ 8,000 ~\J/tJ LL~"'~~~mn~~ 5.30 'YilJ~1 ~\JYl\J~,)\JL~~L'U~tlii • 
111~:;~10il1 n Fi1,,-nr.i1t1" \Jn1~~1 L U\J~1\JLL~:;u1Nfm~t1~1 n~ ~ (;l 22.05 lJ1Yl/nL~ nf~ • • 
~j'tl~'tltl~:; 92.72 LL~:;Fi1Hr.i1t1"\Jn1~~~Yl\J 1.73 lJ1Yl/nt~nf~ 'VIj'tl~'tltl~:; 7.28 ~1.h:;n'tllJm~ . .. 
~~~1~1~tl~ ~1~';1 11" \Jm ~1.h:;n'tllJ m ~ L(;ltl~ ",Fi1" -nr.i1t1" \Jm ~~1 L U\J~1\JLL~:;U1N fn1=t1~ii • 
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., 
~1LiltJ~1tJLLf'l:;U1Nfn'rt1 ~U5':;ntltJn15''tl1''f'l~~tJ'VItJ1'Int1~U ~~U q" III III 

., ., 
2. L~'elLYl~~ (U1,JtJLIn1) 21i~~'JtJ1'eltlf'l:; 3.23 "1I'el~f'hH'r.htlLtJn15'~1LiltJ~1tJ 

., ., 
LLf'l:;u1Nfm~t1 ~u5':;n'elun15''el1''f'l~~tJ'VItJn15'H'L~mYl~~ ~~U . ~ . 

" " • I 

- n15' L -if L~'el L Yl~~ L tJn15'eJ~ In f'I'J1lJ~'eltJ"1I'el~ln~'ell'elu1U5':;L1l'VI~tJ1 Vl21nf'l1 ~ n 
., 

n~1'V1 ~ LL 'VItJn15' L -ifU1,JtJLIn1 

" " I I " 

- n15'~~ L'Jf'l1 L11~-tJ ~,"~'ell'elu1 d~'el hi21n15' H~1tJL~'elf'l~mlJ1run15' L-ifU1 Lln1 

3 . n5':;LL~l'YHh 21i~~'JtJ1'eltlf'l:; 3.00 "1I'el~rhL-ifroi1tlLtJn15'~1LiltJ~1tJ 

5.4.2 n1~~Lfl~~~fl,;)1lJ'1.';) (Sensitivity Analysis) 

n15'fj Lf'l5'1:;i f'I'J1lJl'J l'I'eln15'LU~tltJLLUf'l~ L tJ'VI1~ LM'ft~ Pl1~ InfLiltJn15'1n5''J''~'el1.Jn15' .... 

LU~ tltJLLU f'l-:JiI" r.r tl l'I1-:J 1 '"1:;21 eJ f'l n 5':;'VIU l'I'el n15'LU~ tltJLLU f'l-:J'll'el-:J eJ f'l1n'elU LL 'VItJn15'f'l~VJtJlJ1 nu'tl tl 

LVi tl~ L~ i1"r.rtl~ 1n5''J''~'elU f'l'J5'LiltJiI"r.rtl~hi~1lJ15't1 f'l'JU f'llJ 1~ LLf'l:;21 f'I'J1lJ~1 ~ ill l'I'el Lf'lN~5'1-:J . ~ 

~tJ'VItJ"1I'tl~Lf'lNn15' L-ntJ nf1l11'Int1~U 5'1 f'l1 Lf'l21.ti'ruSY] LiltJ~tJ n15'fjLf'ln:;if'I'J1lJb,,:;-n'JtlL~ • • 
1.1 .ci':" .... ..:..cI ~J' cJ 
~U5':;n'elUn15'lJ f'I'J1lJlJtJL'"I L tJn15'1n ~~tJL" Lf'l'el n Lf'lN n15'lJ1 ntl~"1ItJLLf'l:;f'l~ f'I'J1lJ L~tl~L tJn15' 

., , , 
~ ~~tJ L" n ~Yl f'l1 ~ l~u'eltlf'l~ ~1tJfjr.r tlU'"I:;fj Lf'ln:;i f'l'J1lJl 'J l'I'tl n15'LU~ tltJLLUf'l~ ~tJ'VItJ~'JtJL ~lJ • 

I I I " 

L'U~tl Llj'el21n15'LU~tltJLLUf'l~i1'"1r.rtl ~~U 

1. ~1fl1.rl'ltl~h.J • ., 
'"I1nn15'P1n'ft1~tJ'VItJ"1I'el~n15'r.r~~~LN~1tJeJ~InLii~Ylf'l1~~n11"l1L~f'l PET YlU~1 • 

~ tJ 'VI tJ1' In t1 ~u21 i ~ ~ 'J tJ~tJ'VI tJlJ 1 n ~ ~ ~ ~'tl tlf'l:; 81 .28 'll'tl~ rh Hfroi 1 tlL tJ n 15'~1 L il tJ-:J 1tJ 
q lit "' , ., , 

LLf'l:;U1Nfn'ft1 ~-:J215'1 f'l1 hilL utJ'tltJ'tlU nuYltJVl mlJ1ru LLf'l:;f'lruJl1Yl'll'tl~1' 1nt1~U~~f'l'J5'fj Lf1I5'1:;i 
III ~ "lit 

(14 U1'V1/nLf'lnflJ) L~tl rh L -ifroi1tl~'JtJ~tJ21 fii1f11~~ L~'tl~eJf'l n5':;'VIUl'I'tln15'LU~tltJLLUf'l~ ~tJ'VItJ~'JtJ .. . 
I I I " 

L~lJ'U~tl"1l'el~ Lf'l5'~n15' n1nU~tltJLLUf'l~5'1f1111' 1nt1 ~u 21ntlf'l:;L~tl ~~~U • 
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.... ~ ':::'J'" 
1. ~1rn'l(;lrJln1JL~lJ"1l'lJ~'elU~~ 5 • 

.J IV.- ~J'" .cI 

n 1 ~ L tJ ~ U 'lJ LL tJ ~ ~ ~ 1 rt 1 'l (;l rJ In 1J L ~ lJ"1l 'lJ ~ tl U ~ ~ 5 'OJ 1 n tI ~ 1 'lJ ~ . fII . 2552 . ~ 



~1~'N~ 5.31 f'i1H'r.htJlWn1~~1Lil'W--l1'WLL~::;U1Nfn~1Ld'el~1~1.r~n~tJL~~~'WT!HJ~::; 5 ~1ntl1i1'W Vi. fit. 2552 (wJ'ltJ: -r1'WtJ1Vl) . . ",; 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9 . 

10. 

11 . 

12. 

13. 

1'II1Q~U 

UN~1\.j 

m::uALY-lYh 

J1H' . 
U1lJtlLII11 

... v ~ 

Lf'l~mu'n 

n11fhf",J1L~U 

Pi1!J\.jri~ 

" .4 v 
f'l1U1l~Lf'l1'!l~'1m 

f'l1U1::nunu 

Pi11~~1ul\.jn11U1~11 

f'hH'~'UJ1\.jn1l'1nu 

f'hH'''hu~\.j1 

t'l~ 

148,860.76 148.860.76 148 ,860.76 148 .860.76 148,860.76 148.860.76 148,860.76 148,860.76 148,860.76 

4.445 .70 4,445 .70 4 .445 .70 4,445 .70 4,445 .70 4,445.70 4,445.70 4,445.70 4,445 .70 

5.232.17 5 ,232.17 5.232. 17 5.232.17 5,232.17 5,232 .17 5,232.17 5.232.17 5,232 .17 

1.744.06 1,744 .06 1,744.06 1,744 .06 1,744 .06 1,744 .06 1,744 .06 1,744.06 1,744.06 

5.628.30 5.628.30 5,628 .30 5,628.30 5,628 .30 5,628.30 5,628.30 5,628 .30 5,628.30 

3,120.00 3,120.00 3.120.00 3,120.00 3.120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237 .49 237.49 237.49 237.49 237.49 237 .49 237.49 237 .49 237 .49 

800 .00 800 .00 800.00 800 .00 800.00 800 .00 800.00 800 .00 800.00 

2.098.00 2.098.00 3.147.00 3,147.00 3 ,147.00 5,245.00 5.245.00 5.245.00 5.245.00 

1,049 .00 1.049.00 1.049 .00 1,049 .00 1.049.00 1,049.00 1.049.00 1.049.00 1,049.00 

4 .800 .00 4.800.00 4.800.00 4.800.00 4 ,800.00 4 ,800.00 4,800.00 4,800.00 4,800.00 

1.744 .06 1,744 .06 1.744.06 1.744 .06 1,744.06 1.744 .06 1,744.06 1.744.06 1.744.06 

1,744.06 1.744.06 1.744.06 1,744.06 1,744 .06 1,744 .06 1,744 .06 1.744 .06 1,744.06 

181 ,503.58 181 ,503.58 182,552 .58 182,552.58 182,552.58 184,650.58 184,650,58 184,650.58 184,650.58 

..... 
c..u 
-..J 



cJ 1'1"" 'I 0.- O.....J ..... _ ~ J' '" ':'1 I.... I 
~1n.,:jY1 5.31 1'\1 ~'J!'"l1tJ ~'\..ln1~11l1LlJlJ.,:j1lJLL~::;U1~.,:j~m~nL~tl~11'\1')~QI1lUL'Vi~"lJlJ~tltJ~::; 5 '"l1nuS1lJ 'Vi. Pl. 2552 (~lJ,)tJ: 'VilJU1Y1) (~tl) 

1'IIlQ~U 148.860.76 148.860.76 148,860.76 148,860.76 148,860.76 148,860.76 148 ,860.76 148,860.76 148,860.76 148,860.76 148,860.76 

2 UN-l1W 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

3 n1:::uAl~vh 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

~ 

4 U1 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744 .06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 

~ 

5 U1lJ'W1Il1 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 

6 
.... ~ r 

U'llJ11CU'rl 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n1rri1{i1lJ1L~fJ 237 .49 237.49 237 .49 237.49 237.49 237.49 237 .49 237 .49 237.49 237.49 237 .49 

8 fl1'IJW~-l 800.00 800 .00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

9 
., ...I ~ 

f'l1U11-lLf'lrtl-l"ln1 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 

10 fl1ur:::ri'wlfJ 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049 .00 1,049.00 1,049.00 

11 ~1L191fJLWn1rur~1r 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800 .00 4,800.00 4,800.00 4,800 .00 4,800.00 4 ,800.00 

12 fl1L191fJLWn1t'111fJ 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

13 fl11191fJ~Wl 1,744.06 1,7 44 .06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1'llJ 184,650.58 184,650.58 184 ,650.58 Hi4,650.58 184 ;650.58 184,650.58 184,690.58 ·184.650.5? ' 184,659.98 184,650.58 184,650.58 

...... 
w 
CO 



..I I 1\ '" I 'I 0.- O......:tI.... .- ~ J' II :-1 I ..... 

IW)1'NYl 5,32 1"11 ~'l!"l1tJ ~\Jn11(;l1L\J\J~1\JLL~:;tJ1l~m~1Ll.J'flnI"11'Jt;]~(;ltJLYnJ'll\J1'fltJ~:; 1 0 "l1nu~1\J Vi,pt , 2552 (~\J'JtJ: Vi\JtJ1Yl) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

1'1I1~~1J 

UN~1U 

m::ut11YJyh 

J11-D 

~ 

,.l1lrULII11 
... ~ r 

LYllJllN'n 

n1rrhiV'lJ1L~U 

f'l11JU~~ 

,. ... ~ 
Yl11J1t~LYlrtl~'1m 

f'l1ur::nunu 

f'l11f~1ulun111J~11 

f'l1H~1ulUn111J1u 

, 111 ' ... fl1 1I'11UtlU1 

155,949.37 155,949.37 

4,445 .70 4,445 .70 

5,232.17 5,232.17 

1,744.06 1,744.06 

5,628.30 5,628.30 

3,120.00 3,120.00 

237 .49 237.49 

800 .00 800.00 

2,098.00 2,098.00 

1,049.00 1,049.00 

4,800 .00 4 ,800.00 

1.744.06 1,744.06 

1,744.06 1,744.06 

155,949 .37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 

4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744.06 

5,628 .30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 

3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237.49 237.49 237.49 237.49 237.49 237.49 

800.00 800.00 800 .00 800.00 800.00 800.00 

3,147.00 3,147.00 3,147.00 5,245.00 5,245.00 5,245.00 

1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 

155,949.37 

4,445.70 

5,232.17 

1,744.06 

5,628 .30 

3,120.00 

237.49 

800 .00 

5,245.00 

1,049.00 

4,800.00 

1,744 .06 

1,744.06 

t'lSJ 188,592.19 188,592.19 189,641.19 189,641 .19 189,641 .1 9 Hi1,739,19 191;739.19 ' ~91,739 . Hi 191;739.19 

~ 

W 
<.0 



(w) n..:J~ 5.32 ~1Hr.hrJlWn1~~1 LU'W..:J1'WLL~:;u1~..:Jfm~1Ln!l~1rl 1 r5'11l~~hJL~).J~'W~!lrJ~:; 10 r.nntl~1'W yut. 2552 (~,J'JrJ: ~'WU1 Vl) ((;]!l) 

1"1Il~~lJ 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 155,949.37 

2 LLN~1U 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

3 nr::LLl'l1wvh 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

~ 

4 Ul 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

~ 

5 UllJ'ULIIl1 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 

6 
... v r 

LPlI.JnCU'l1 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n1rn14"VlJ1L~EJ 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

8 ~1'jJU\'l~ 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

9 
,. -' v 

Pl1lJ1i~LPl1tl~"lnr 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 

10 ~ltlr::riwlEJ ' 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

11 ~11~"ilEJ1un1rlJl\.1lr 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

12 ~11~"ilEJ1Un11'!J1EJ 1 ,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

13 ~1H"ilEJ~U1 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1'l~ 191,739.19 191,739.19 191,739.19 191,739.19 191,739.19 191,739.19 191,739,19 191 ,739.19 191,739.19 191,739.19 191,739. 19 

-' 
~ 
o 



LJl1n-.l~ 5.33 fihH'r.l,ltJlWn1~~1Lil'W-.l1'WLL~:::U1t-.lfn1!t1Lritl~1Fl1r3'lJl~~hJI'HMN¥tltJ~::: 5 91ntJ~1'W Vi.PI. 2552 (~tl'JtJ: ~'WUTV1) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

111lQ~lJ 

UN~1U 

m::ul'I1vHh 

J1L-D' . 
U1l7W1Il1 

.... ~ r 
U'll.JnCU'rl 

n11fh9I1lJ1LAtJ 

fl1'!JU~~ 

, . .01 ~ 
1'l1lJ1l~Lfl1tWm1 

fl1U1::nwltJ 

fl1L-D'~1tJLun11lJ1~1 1 

fl11if~1tJLUn11'!J1tJ 

fl11if~1tJtU1 

11JJ 

".... . /-., '~""~ , ,,,,,,--- __ "---"-.1<0 1.'~. , .. AI " 

134.683.54 134 .683.54 134.683.54 134,683.54 134 ,683.54 134 ,683.54 134,683.54 134,683.54 134 ,683.54 

4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

5,232.17 5.232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 

3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

2,098.00 2,098.00 3,147.00 3,147.00 3,147.00 5,245.00 5,245.00 5,245.00 5,245.00 

1,049.00 1,049.00 1.049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800.00 4,800.00 4.800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

; .. ,167,326.37. 167i326;37 168;375.37 . 168,375.37 Hl8,375.31 17:0,473,37 . 179 . .473.37 .170,473.37 170.473.37 
., ,'- .' .. ,,' .. :' ......... .., , ... - •... 

-" 
~ 
-" 



[;nn~~ 5.33 Fh'l-Dr.l')u1'Wn1~~,)Lil'W~,)'WLLf'l~1.J')l~fn1;',)L~'tlnrnrj[;l~~1Jf'l"'f'l~~'tlUf'l~ 5 r.nntl~')'W Vi.Pl. 2552 (~kl'lu: ~'W1JTV1) (r;l'tl) 

t)lI1Q~tJ 134.683.54 134.683.54 134,683.54 134,683.54 134,683.54 134,683.54 134,683.54 134,683.54 134,683.54 134,683.54 134,683.54 

2 LLN-l1U 4,445 .70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

3 nr::uA1vh
'
h 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5.232.17 . 

4 U1 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 . 
5 U1,rW1I11 5,628.30 5.628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 5,628.30 

6 
... v ~ 

LtnmCU'rl 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n11fh~'I'lJ1L~U 237 .49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

8 f'l1'11Ui'l-l 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

9 
,. ...I v 

Pl1tJ1 i-l Ll'11tl-l~ nr 5,245.00 5,245.00 5,245.00 5.245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 

10 f'l11..h::nwiu 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

11 f'l1H~1U1un1njhm 4,800.00 4 ,800.00 4,800.00 4,800.00 4,800.00 4,800 .00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

12 f'l1H~1U1un1nl1u 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 

, ,.11' ...I 
13 Pl1 L"D~1UtlU1 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1,)I-J 110;473.37 170,473.37 170,473.37 170,473.37 170,473.37 . 170,473.37 170,473.37 · 170,47:?:37 170,473.37 170,473.37 170.473.37 

...... 

.::.. 
N 



r;]1n..'l~ 5.34 .. hH'r.htJ1'lJn1~~1LU'lJ..'l1'lJLL~:;tht..'lfm~1L~tl~1~1r)r;]~~tJ~I1l~..'l~tltJ~:; 1 0 r.nntl~1'lJ VUL 2552 (t.nl'ltJ: ~'lJtJ1Vl) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

11 . 

12. 

13. 

-rIJ1Q~U 

UN-l1U 

m::llel1tlvh 

J11if 

~ 

U1!TUllJ11 

... ~ ~ 

If'UJfl[U'YI 

n11fi14'~J1l~tJ 

rl11JUI'l-l 

•• ...I ~ 
fl1U1t-llfl1'!l-l~m 

rl1U1::nwitJ 

rl11if~1tJlun11u1~11 

f'hlif'i1tJ1Un111J1tJ 

rl11if~1tJ~U1 

1'l~ . 

127,594.94 127.594.94 127.594.94 127.594.94 127.594.94 127.594.94 127,594 .94 127.594 .94 127.594.94 

4,445.70 4,445.70 4.445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

5.232.17 5.232.17 5.232.17 5,232 .17 5.232.17 5.232.17 5.232 .17 5.232.17 5.232.17 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1.744.06 1.744.06 1.744.06 

5,628.30 5.628.30 5.628.30 5.628.30 5.628.30 5.628.30 5.628.30 5.628.30 5.628.30 

3,120.00 3.120.00 3.120.00 3,120.00 3.120.00 3.120.00 3.120.00 3.120.00 3.120.00 

237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

aoo .oo 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

2.09a.oo 2.098.00 3.147.00 3.147.00 3.147.00 5.245.00 5.245.00 5.245.00 5.245.00 

1.049.00 1,049.00 1.049.00 1,049.00 1.049.00 1.049.00 1.049.00 1.049.00 1.049.00 

4.aoo.oo 4.800.00 4.800.00 4.800.00 4.800.00 4.800.00 4.800.00 4.800.00 4.800.00 

1.744.06 1.744.06 1.744.06 1.744.06 1.744.06 1.744.06 1.744.06 1.744.06 1.744.06 

1,744.06 1,744.06 1.744.06 1.744.06 1,744.06 1.744.06 1.744.06 1.744.06 1,744.06 

1eO;237.76 160.237.76 " 161;286.76 161.286.76 161.286;7$ .. 163.384.76 , 16:qa4.76 163,384,76 163 1384.76 

-' 
~ 
c..u 





145 

LL~(;N~~Pl1n~~ 5.35 LL~::~1lJ1~Cl~TIJ'ltum~Ltl~mJLLtl~\I~'lJVJ'IJ~'l'IJL~lJL'U~tl~Ln(;11il1nm~ 

Ltl~tl'IJLLtl~\I~1f111' PlCl~tJ LL~ (;1\1 ~\I Pl1~\1~ 5.36 • 

12.60 -10 1,048,220,673 

13.30 -5 1,094,035,052 

14.00 1,139,849,432 

14.70 5 1,185,663,812 

15.40 10 1,231,478,192 

12.60 -1 0 22 -7.49 

13.30 -5 22.89 -3.74 

14.00 23.78 

14.70 5 24.66 3.70 

15.40 10 25.55 7.44 

Ltl~tl'IJLLtl~\I~1 f111' Pl(l ~tJ YitJ~1 m ~Ltl~tl'IJLLtl~\ln f111' PI Cl ~tJih.J ~ m::'VltJ(;jfj mntl~tl'IJLLtl~\I • • 
I I I I " 

~'IJ'Vl'IJ~'l'IJL~lJL'U~tl'Dfj~ tflNm~ t!ntlLii'fl~1m1'PlCl ~tJL~lJ;'IJ¥fjtl~:: 5 LL~:: 1 0 ~\ltJ~ 1~~'IJ'Vl'IJ • • • 



146 

I I I" I 

~')t.lLYhJL'U~mihJ;u~'iltJ~:; 3.70 LL~:; 7.44 (;l'l2.Jih~1J LL~:;Li:j'ilnf'lrl(;ltl~1J~I1'l~-l~'iltJ~:; 5 • 

" 
r.nn m~~n'rt'l ~U'V1U"JI'il-lm ~4' 11'l~-l LN-l'lUtJ~ (;lLij I1'lYl~'l~~n11'lILfi~ PET Yl1J~'l • 

" " ~U'V1UL~'ilLYl~-l (,W'l,rUL(;l'l) iJi 11'l~,)U~'iltJ~:; 3.23 "JI'il-l Fh l-ifr.j'ltJl Um~~'l L \lU-l'lULL~:;U'lNfn'rt'l • • 
"" I 

'W'iln~'l nun f'l'lin,r'WL(;l'liJ m~Ltl~tJ'WLLtl~-l m2.J m~~ ~U'l"JI'il-l LM'rt~n~ LL~:;n f'l'ltlL(;l~Lf'liJ j;j'l-l1 

~-l5'il LtI'W~') LLtl~~'W~ 'l2.J'l ~tl f'l,)1J f'l2.J HI ~-l f'l')~tJ ~ n ~:;'V11J j;j'il m~Ltl~tJ'WLLtl~-l ~U'V1U~,)UL ~2.J L 'U~tJ • • 
I I " 

YliJ Ln 11'l~'l n n'l ~Ltl~ tJ'WLLtl ~-ln f'l'l11'l,r'WL(;l'l~'l n1l ~'l'W Yl. PI. 2552 (12.85 1J'l'V1/~ (;l~) 
I I I " 

Ll1'ltJ Fh l-ifr.j'ltJ~')u:a'WiJ Fi'l f'l-lYl m~Ltl~tJ'WLLtl~-l~'l f'l'lrl (;l tl ~1J iJ~'ltJ~:;L~tJ 11'l~-lU • 
" I " o cv Ciil.c:t '" 

1. ~'lf'l'l'W'l2.J'WLmLYl2.J"1IU~'iltJ~:; 5 
.J ~.., ~J'", cI 

n 'l ~ L tl ~ tJ 'W LL tl ~ -l n f'l 'l 'W'l 2.J U L (;l 'l L Yl WlJ 'W ~'il tJ ~:; 5 ~ 'l n 11 fj 'l U Yl. PI. 2552 
~ 

, '" I 11 

n 'l ~ L tl ~ tJ 'W LL tl ~ -l n f'l'l 11 'l,r U L (;l 'l L ~ 2.J; 'W ~'il tJ ~:; 1 0 ~ 'l n 11 fj 'l U Yl . PI. 2552 
~ 

I " 

nl~Ltl~tJULLtl~-l~'lf'l'l,jl,r'WL~'l~I1'l~-l~'iltJ~:; 5 ~ln1lfj'l'W Yl . PI . 2552 
~ 

iJnf'l'l 12.21 'lJ'l'V1!nt~nf2.J Fi'l l-ifr.j'ltJlum~~'lL\l'W-l'lULL~:;ihNfn'rt'l LL~I1'l-l~-l~l~'l-l~ 5.39 • 

I " 

n 'l ~Ltl~ tJ'WLLtl ~-l n f'll 11 'l ,r'WL~ 'l ~ I1'l ~-l ~'iltJ ~:; 1 0 ~ 1 nil fi'lU Yl. PI. 2552 
~ 

iJnf'l'l 11.57 'lJ'l'V1/nt~nf2.J Fi'll-ifr.jltJl'Wm~~'lL\l'W-llULL~:;ihNfn'rt'l LL~I1'l-l~-l(;ll~l-l~ 5.40 • 



"l1n~~ 5.37 rhHr.l1tJ1'IJm1~1Lil'IJ~'nJLL~:;U1~~fm~t1L~!)11~1~1lJ'lJLIW1L~l-J~'IJ~!)tJ~:; 5 '"l1ntl~1'IJ 'rU'\. 2552 (tn.l1tJ: ~'lJ1J1V1) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

1I11Q~U 

LLN~1U 

nr:;u!'llyj~1 

J11if 
~ 

W1 lJ'WII11 

... v r 
L~lJllru'rl 

n1jri1,,~J1L~U 

~11JUI'l~ 

,. .J .... 
~1U1t~L~j'1W~nr 

~1tJj:;riwiu 

~11if"'1U1un1ju1~1j 

~11if'hu1un1nnu 

~11if"'1U~U1 

11iJ 

141,772.15 141.772.15 141,772.15 141,772.15 

4,445.70 4,445.70 4,445.70 4,445.70 

5,232.17 5.232.17 5,232.17 5,232.17 

1,744.06 1,744.06 1,744.06 1,744.06 

5,908.62 5,908.62 5,908.62 5,908.62 

3,120.00 3.120.00 3,120.00 3,120.00 

237.49 237.49 237 .49 237.49 

800.00 800.00 800.00 800.00 

2,098.00 2,098.00 3,147.00 3,147.00 

1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800.00 4,800.00 4,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 

1,744.06 1,744.06 1,744.06 1,744.06 

174;695.30 174.695.30 175,744.30 175,744.30 

141.772.15 141,772.15 141,772.15 141,772.15 141,772.15 

4,445.70 4,445.70 4,445.70 4,445 .70 4,445 .70 

5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 

3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237.49 237.49 237.49 237.49 237.49 

800.00 800.00 800.00 800.00 800.00 

3,147.00 5,245.00 5,245.00 5,245.00 5,245.00 

1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800.00 4,800.00 4 ,800.00 4,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

175,744.30 < 111 ;842.~6--1ii;·a4:dd . \77;842:30 " 171,842.30 ; 
"';;.' "'''''':~'. '~~.'., . .';,;". '-.", ,-"., ~<:' , ' ·'.i'.f'_",;'·.;' 

..... 
,J:::.. 
-..J 



(;rln~~ 5.37 rhHr.i'lfJ1'Wn1~~'lLil'W~'l'WLL~::;U'll~¥n~'lLn'el~'lI"l'l~"12r'WL(;l'lL~~~'W~'elfJ~::; 5 r;nntJ~'l'W rut 2552 (Vlt.!rJfJ: ~'WUTV1) (LJI'el) 

-r1ll~~lJ 141.772.15 141.772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 

2 UN~1W 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

3 m~LLl'llvlyh 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 . 
4 U1 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 . 
5 U1~WL1II1 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 5,908.62 

6 
... ~ r 

Lf'll-JflCU'rl 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n11rh;\~J1L~EJ 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

8 rl1'1lWI'l~ 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

9 
,. .J ~ 

f'l1lJ1i~Lf'l1'il~~m 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5.245.00 5,245.00 5,245.00 

1 0 rl1tJ1~nwlEJ 1,049.00 1,049.00 1,049.00 1,049.00 1.049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

11 rl11~~1EJ1wn1rlJ1~1r 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

12 rl1H~1EJ1Wn11'1l1EJ 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 

13 rl11-D~1EJ~W1 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1'UJ 117,842.30 177,842.30 177,842.30 17'7,842.30 177,842.30 177,842.30 117,842:30 17'7,842:30 171,842.30 177,842.30 177,842.30 

-> 
~ co 



,J I''''' 'I O.c:lll 0 .... ~ ~..... .:. J' 1.1 :'1 I .... 

l?111'NYl 5.38 lin ~'lf1il1tJ ~t.ln11(1l1Lklkl'l1klLL'(l:;1J1t'l1m~t1Ll.J'fl11r11kl1l.JklLl?11L"rUJ'1Jkl1'fltJ'(l:; 1 0 1il1nLJ~1kl ~.fl\ . 2552 (Vlkl'JtJ: ~kl1J1Yl) 

1. 

2. 

3. 

4 . 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

~.~ "". ".~ ·· ~·a? "._~~ll~~:I~~r·lewgb " ~"_~" ~ ' 

-rl/1Q~1J 

UN~1\J 

nr:::LLt'llwvh 

J1ion . 
U1l!'Wl/11 

.... ~ r 
LI'lW1CU'fl 

n11ri14'PlJ1L~U 

ri1'IJ\Jri~ 

. . .. ... 
Pl11J1(~LI'l1fl~~nr 

ri11.h:::nwiu 

ri1H~1u1\Jn1ru'hm 

ri11;~1u1\J011'1J1u 

, 111 ' .4 1'l1 "D~1Ufl\J1 

141 ,772.15 141 ,772 .15 

4,445.70 4,445 .70 

5.232.17 5.232.17 

1,744.06 1,744.06 

6,193.32 6.193.32 

3.120.00 3,120.00 

237.49 237.49 

800.00 800.00 

2,098.00 2,098.00 

1.049.00 1.049.00 

4,800.00 4,800.00 

1,744.06 1,744.06 

1.744.06 1.744.06 

141 .772.15 141.772.15 141 .772 .15 141 .772.15 141 ,772.15 

4,445.70 4,445 .70 4,445.70 4,445 .70 4,445 .70 

5.232.17 5,232.17 5.232.17 5,232.17 5,232.17 

1,744 .06 1,744 .06 1.744 .06 1,744 .06 1.744.06 

6,193.32 6,193.32 6,193.32 6,193.32 6,193 .32 

3,120.00 3.120.00 3.120.00 3.120.00 3,120.00 

237 .49 237.49 237.49 237.49 237.49 

800.00 800.00 800.00 800.00 800.00 

3.147.00 3,147.00 3.147.00 5.245.00 5,245.00 

1.049 .00 1,049.00 1.049.00 1.049.00 1,049.00 

4.800.00 4.800.00 4,800 .00 4 ,800.00 4 ,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

141,772.15 

4,445.70 

5,232.17 

1,744.06 

6,193 .32 

3.120.00 

237.49 

800.00 

5,245.00 

1,049.00 

4.800.00 

1,744.06 

1,744.06 

141,772.15 

4,445.70 

5.232.17 

1,744 .06 

6,193.32 

3,120.00 

237.49 

800.00 

5.245.00 

1.049.00 

4.800.00 

1,744.06 

1,744 .06 

1'li-J 174,980.00 174,980.00 176,029 .00 176,029.00 176,029 .00 178 ;1~7 .00 178,127.00 ' 178,127.00 ' 178,127.00 

..... 
,J::.. 
CD 





(;J1n~~ 5.39 rhH'r.h!.!t'Wn11~1LU'W~1'WLL~~th~~fn~1L;j'ElnfOl1~1,r'WL(;J1~1'1~~~'El!.!~~ 5 r.l1ntl31'W Y'j .PI . 2552 ('In.!')!.! : ~'WlJ1Vl) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

'llllq~u 

LLN~1W 

m::u~1vNh 

J1H 
~ 

U1,rW1Il1 

oj v .. 

Lf'l~mU'YI 

n1rrh~"VlJ1L~U 

Pl1'!JWrl~ 

,. .I v 

f'l1U1t~Lf'l1tW~m 

Pl1ur::nwi'u 

Pl11~"1u1wn11U1~11 

phHr.hu1Wn1T'!J1u 

phHr"1U~W1 

r'm 

.. __ '*'~ ... , ,,, .. ::z::-':I ..... ;b:"'_~ {7J11 . ..-iAiiAlc.'"" ,_ • .J .... 

141,772.15 141 ,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 

4,445.70 4,445 .70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

5,232 .17 5,232. 17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 

5,347.98 5,347.98 5.347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 

3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237 .49 237.49 237 .49 237.49 237.49 237.49 237.49 237.49 237 .49 

800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

2,098.00 2,098.00 3,147.00 3,147.00 3,147.00 5,245.00 5,245.00 5,245.00 5,245.00 

1,049.00 1,049.00 1.049.00 1.049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800 .00 4,800.00 4,800.00 4.800 .00 4,800.00 4,800.00 4,800 .00 4,800.00 

1,744.06 1.744 .06 1,744.06 1,744.06 1.744.06 1,744 .06 1,744.06 1,744 .06 1,744.06 

1,744.06 1,744.06 1,744 .06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

174,134.66 174.134.66 175;183.66 175,183.66 175,183.66 177,281 .66 177.281 .66 177,281 .66 177,281 .66 

-" 
(J1 
-" 



m~'N~ 5.39 fOhH'r.l'1£J1'Un1~~'lL;:rU'l'1'ULL~:;tht'lfmf''1L~'e)nf01'1~'121'ULJ;1'1~~~'1¥'e)£J~:; 5 ronnU~'1'U "fl.P!. 2552 (~~'l£J: ~'UU'1'Vl) (~'e)) 
lEt"'" , t-::D _-__ . ;::0::; " • .f.th ... _ . ...~"...C ... ". ;u. _ i .... h. •.• ,:.. ....... 

rJI1lQ~1J 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 

2 U1~~1W 4,445.70 4,445 .70 4,445.70 4,445 .70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

3 nr::LLjql~yh 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5.232.17 5,232.17 5,232.17 5,232.17 5,232.17 

~ 

4 U1 1,744.06 1 ,744 .06 1 ,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

~ 

5 U114WLI1l1 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 5,347.98 

6 
... v r 

LPl~[)CU'fl 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n1rri1~~J1L~!J 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

8 ~1'lJWI'I~ 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

9 
,. ,J v 

fI11J1i~LI'l1tl~"Im 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 

10 ~1tl1::nwl!J 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

11 ~11i1·h!J1Wn1rui'\-l11 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

12 ~11i1~1!J1Wn11'lJ1!J 1,744.06 1,744.06 1 ,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

, 111 ' ,J 13 Pl1 "D"I1!JtlW1 1,744.06 1,744 .06 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1 ,744.06 

177,281.66177,281.66 177,281.66 1'l~ 177,281.66177,281 ,66 177,281.66 171.2~i .66 .· 1ft ;28 1:66: r71.~81.66.:·. 17r.28i.66 :: 177,2.81.66 . ... ' .. -;.... .. ,. . ..... , 

-" 
CJ1 
N 



(;l1n-.1~ 5.40 I"hHr.i1t1lWn1~~1L-n'IJ-.11'IJLL~~lht-.1fm~1Ldtlnf011~rllr'IJLl;Y1~~~-.11tltl~~ 1 0 r.nntJ~1'IJ rut 2552 (~tl'JtI: ~'lJ1J1Yl) 
u:::: th JoJ •• ,;._JIJo....- .... ' Jof",P :s: .J. .Q ... ... ::::&L:: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

1'IIlQ~U 

UN~1U 

nr::U(qLvJY11 

J11f 

~ 

U1l1'W1Il1 

... v r 
Lf'UmN'Vl 

m1fhrIllJ1L~tJ 

f'i1'IJUrj~ 

, . ., v 

f'l1U1i~Lf'l1tl~~nr 

f'i1t17::nw1tJ 

f'i11f~1tJ1un11Ur~11 

f'i11f~1tJ1un11'1J1tJ 

, ,J1' ., 
I'l1 LlI~1tJtlUl 

1'lJJ 

141.772.15 141 ,772.15 141 ,772.15 141,772.15 141,772.15 141,772.15 141,772.15 141,772.15 

4,445.70 4,445.70 4.445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

5,067.66 5,067.66 5,067.66 5,067.66 5,067.66 5,067.66 5,067.66 5,067.66 

3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

2,098.00 2,098.00 3,147.00 3,147.00 3,147.00 5,245.00 5,245.00 5,245.00 

1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

173,8504 173,864.34 174,903.34 174,903.34 174,903.34 ' 177,001.34 177;001 ,34 177,001.34 

141,772.15 

4,445.70 

5,232.17 

1,744.06 

5,067.66 

3,120.00 

237.49 

800.00 

5,245.00 

1,049.00 

4,800.00 

1,744.06 

1,744.06 

',\. ' 

177,001.34 

..... 
(J1 
c..v 



~1n.,,~ 5.40 "'hH'r.htJ1t!n1~~1Ltlt!"'1t!LL'Cl:;U1~"'fn~1L~!ln~1~1~t!L~1'Cl~~N~!ltJ'Cl:; 1 0 '"l1ntl~1t! Vi .Pl. 2552 (VI\JrJtJ: ~t!1J1'Vl) (I?l!l) 

1'II1Q~U 141,772.15 141,772.15 141 ,772. 15 141,772.15 141,772.15 141.772.15 141,772.15 141,772.15 141,772.15 141.772.15 141,772.15 

2 LLN~1U 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 4,445.70 

3 m::UJQ1v.JW1 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 5,232.17 

~ 

4 U1 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

~ 

5 U1ITULII11 5,067.66 5,067.66 5,067.66 5.067.66 5,067.66 5,067.66 5,067.66 5,067.66 5.067.66 5,067.66 5,067.66 

6 
-v r 

LrlI.J[l(U'I'I 3,120.00 3,120.00 3,120.00 3.120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 3,120.00 

7 n11rhr.\VlJ1L~tJ 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 237.49 

8 f'l1'IJUi'l~ 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00 

9 " .<i v 
r11U1t~Lr11~~~m 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 5,245.00 

10 f'l11..h::riwltJ 1,049.00 1,049.00 1,049.00 1.049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 1,049.00 

11 f'l11-D~1tJ1un1ru'hm 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 4,800.00 

12 f'l11-D~1tJ1un1r'IJ1tJ 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744 .06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

, 111 ' .<i 13 r11 1I~1tJ~U1 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 1,744.06 

1'lI.J 177,001:34 177,001.34 177,001 .34 177,001 .34 177,001.34 177,001.34 177.001:34 11'7,001.34 177.001.34 177,001.34 177,001.34 

(J1 
~ 
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, , " 
rh L-ifr.j 1U 1 'lJn1r~1 L il'IJ~1'IJLL~:;U1 N ~nM1Vi Ln Vl~1 n n1rLU~U'lJLLU~~r11'l1U1lJ'IJ • , ., 

L[;]1LYi~~'IJ/~Vl~~~'tlU~:; 5 LL~:; 1 0 ~1~1Hl ~Vl1'IJ~~rhi1~~uW~''lU~j;Jn~'l'IJ~Vl~'tlU~:; 11 . ~. 

LL~ Vl~~~ j;J1r1~~ 5.41 LL~:;~1~1rl:l ~1'IJ'lrun1rLU~U'lJLLU~~ 11f'IJ'Vl'IJ~'l'IJL ~~L~~U~ LnC;)~1nn1r • 

, , " 
[;]1r1~Vi 5.41 ~~rhiJ~~u'IJ"D'tl~ rh 1-ifr.j1U1'IJn1r~1 Lil'IJ~1'IJLL~:;U1N~nM1LiJ'tln 1'l1U1lJ'lJLj;J1 

~ . , 
~ J' ., 
LYl~"DW~Vl~~r'tlU~:; 5 LL~:; 10 (111I'ltJ'IJ'ln I'l) 

11.57 -10 1,136,225,960 

12.21 -5 1,138,037,696 

12.85 1,139,849,432 

13.49 5 1 , 141 ,661 , 168 

14.14 10 1,143,501,213 

I I I" 

j;J1n~Vi 5.42 n1r~LM1:;~n1rLtJ~U'lJLLtJ~~ Ale ~1nn1rLtJ~U'lJLLtJ~~r11'l1U1lJ\.lLj;J1 

11.57 -10 23.71 -0.29 

12.21 -5 23.74 -0.17 

12.85 23.78 

13.49 5 23.81 0.13 

14.14 10 23.85 0.29 

~ 1 n n 1 r~ LI'l n:;~ n 1 nu~ U'lJLLtJ ~~ 11f\.l'Vl'IJ~ 'l'IJL ~ ~ L~~ U~ Ln c;)~ 1 n n1 r • 
I!I I '" • 

LtJ~U'lJLLU~~r11'l1U1lJ'lJLj;J1 YlU~1 n1nU~U'lJLLU~~r11'l1U1lJ'lJLj;J1 'hJ~~tJ~ vi'tln1rLU~U'lJLLtJ~~ 
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• I I II • " 

L~lJL~~m~lJ~'t..lLYhJ~~~tl~~ 0.13 LL~~ 0.29 [;I1lJ~1~'U LL~~Lij~nf'l1tJ1~ULm~!'I~~~tltl~~ 5 

_r!!!'" a .-
5.4.3 n1'iLu'i!ltJL 't'\!ItJTlFt1LlJ (;l"'~1i1 (;In 

Lij!'l~ ~ 1~ ~ n~l'jj L~~ PET h.i ~ 1lJ 1 ~ntJ 1lJ 1 ~ ~ [;I n ~ 'UlJ 1 LUU'U~~iOln ruovltl1~1 ~ • 

LL~~Lf'I~tl~ ~lJl~Liitl~iOl1n~~ ~m~~1~1 nL~~tl1n1~U!'I~1~~1~ ~n~l'jj L~~ PET ~~tl~m~tJ1 

n ~'UlJ1 LUU'U~~iOln ruovltl1~1~LL~~ Lf'I~~~ ~lJ~ niOl ~~~~ ~ 1un ~~'U'lum ~~unhn~ Lf'lijt ~ n~1tl LUU . ~ 

, ., , 
~ 1 ~ LlJLULlJ tl fL Vi tl n14' !'I~1 ~tluLUtlU~U1 ~tl n ri~UtJ 1lJ 1 ~ ~ [;I LUU'U ~~, n ruovltl 1~1 ~ 

LL~~Lf'I~tl~~lJ Lij!'l~~1~~n~1'jjL~~ PET (~'jj~ ~1fi[;l1, 2548) ~~i1tllJtJ1lJ1LLtI~nJLuuL~uttl 
'IJ 

L ~~ L~~ L'Vl~fLn~!'I~11-if'Vl !'ILL 'VlUL~Uttl L ~~ L~~ L 'Vl~f'U1~'Vli~ij~1f'11~~n~1 L!'Itl e4t1~~n~'Um~tl'liOl 
• 'IJ ~ 

tJ1Lij!'l~~1~~n ~l'jjL~~ PET lJ1~~tllJL~~~~[;IL~uttlL~~Ltl~L'VltlfiOl1nm~~1'jjL~~~1tl~~lJn'U 

Lij !'I~~1~ ~ n t ~,jt U~ [;In ~'lU~ L ~lJ1~~lJ L ~tl~!'I ~U'VlU t un1 ~~ ~ [;I L~U ttl L ~ ~ Ltl~ L 'Vl~ fiOl1 n m ~ • 

., , 
~~lJtlYlu Lf'l1tl~UtlU ~lJ~U ~nm L~tlfi1LiOltlf ~'lutI~~n~'UL~!'I1U~ntlU[;\ ~tln~ru'Vl1~ 

'IJ ' • 

m~LL~'Vlt.l LUU~U 

L~u1tl L ~ ~ Ltl~ L 'Vl~f ~ ~ [;IiOl 1 n ~ 1 ~Lf'lij ~l~iOl 1 n UL[;I ~L~ tl lJtI ~~ Lll'Vl L~ tl 'l n'U n 1 ~~ ~ [;I 

Lij!'l~~1~~n PET ~tI~~n~'Um~'U1~~1tl~1iOlijm~~~[;IL~uttlL~~L~~L'Vl~fiOl1nm~vhtlnmtl1 
., 

"lJ~~~1~UL[;I~L~tllJLL~ ~~~ [;I LUUL~u1tl L ~~ L~~ L 'Vl~fL UiU[;I~UL~tl'l~1~~~ [;I LUULij !'I~~1~ ~n 
, ., 

PET (Polyester Chips, PET Chips, PET resin) LVi~Ln'UHIl1tl1ULN~1ULL~~~~Lij!'l~~1~~n 

PET iOl1nIl1tlU~nlJ1~~tllJL~~~~[;ILUUL~uttlL~~L~~ L'Vltlfr;i~ ttl Lij!'l~~1~~n~1'jjL~~ PET 

~~~1lJ1~n t-if'Vl !'ILL 'VlULij !'I~~1~ ~ n 1 ~,j1 um~~ ~ [;I L~U ttl L ~ ~ L~~ L 'Vl~fL ~tl~!'I ~U'VlU t un1~~~ [;I 
• 

lot I I " 

~1u~4'tliliOl ~Lllitl'U L Yitl'U ~U'VlU~ 'lUL ~ lJ L ~ ~tl"11 ~~ n 1~4'!'I ~~ b~~ 1U~ ~ [;I Lij !'I~~1 ~ ~ n • 

~l'jjL~~ PET n'U~1f'11[;1~1!'1"lJtl~Lij!'l~~1~~n~t'jjL~~ PET LL~~Lij!'l~~1~~n PET L~tltl~~LijU 

f'I'l1lJ ~ 1lJ 1~n t un 1 n1tl ~~ [;In ruovlLL~ ~n 1 ~~ ~1~ n1 ht un1~tI~~ntl'Un1 ~LL~!'I~ n~ n1~ij 

tI~~~'VlfiIl1~1 um~~~'VlU"11~~ Lf'lNm~ • 

111tlt ULL~ ~u~ ntl~~ L'Vl PI n1 ~~~~~ n ~~ [;In ruovl~ 1lJ1 ~n"hWl,h u ~ 1u'U1';'Vl ~'l LL 'VlU L!'ItlhJij 

rh1-ifr.i1tltumnu~~~1~hJ~1U'U1';'Vl~'lLL'VlU~~~1lJ1~n~1~ti1tl~~[;Inru'n1unf'l1~~n~1LLr;iij 
~ 
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n1~k'LU\J-.11\JLL~:;L~urh1-ifr,hu1\Jn1~"lI\J~-.1L~l.J;\J i1"r.nr\JtT-.1hHj'fl-.1rrnr~n1~\J(;lnfil1n~1-.1 • 
"lI'fl-.1t.J~~Jiru.,rLti'fl-.1"1nfJ~~1~nr~l.J~~1~~n11"l1L~~tT-.1'WLiI\J~LL~i~~1uLL~:;51n1~n1~\J(;l~1fil1 

J' "" 
L 'U~1:;~ t.J ~ ~ LL~ :;~ftJ"lI'fl1 \Jn~l.J'fl ~ ~1~n~~l.J L vh'!!\J -.11\J':54'uil~-.1 LmUtJ L YiUtJ~1 fil1 n ~1-.1"1 n n1 ~ 

~ ~ , ~ 

~'fltJml.J~t.J~~Lij(;l~~1~~n11"l1L~~ PET 1\Jtl~:;L'VIPlhlU ~1fil1~~1(;l"ll'fl-.1t.J~~Jiru.,r~~1~~n 
" 

c "}'~;.;~j;j~.;.··""J.f}:~~7'h;';:.: ~ 

. , . "l1J6~{Qt~~i~~<;0,:~j-~.: .. ,.:, 
24-26 

26-27 

27-29 

" n1~t.J~ ~ Lij C;)~~1~ ~ n ~'fl LiI\J'fl ~~1~ n ~~l.Ji\Jtl~1U"1 n n1~t.J~ ~Ji'ru"Ut~~Lfil51 • 
" ~-.151nfil1~\JLLtl~~1l.Jnfil1u111\J~tJLL~:;1l1,):;~~1(;lt~n L(;lU1\JiI ~ . PI . 2552 LijC;)Yi~1~~n PET 

LL~:;LijC;)~~1~~n PET "lI'fl-.1tl~:;L'VIPI~\J11\J1l~1l1filL'flL:nU~:;t)\J'fl'flnL~U-.11~ 1~LLri tJ~1\JC;)1~~"lI1 .. .. . 
~1l.J nl.J~"lI1 ~l.J'flf~:;t)l.!'fl'fln ;S\JLc;),1L:nU ~1,) l.J1L~L:nU ~~1 ~~tltl\J~ ~-.1filLtlf L~UC;)\J1l.J 

" 

"1nn1~':5Lfiln:;lf~\J'VJ\J~,)\JL~l.JL'U~ml'fl-.1LfilNn1~ PET ~ml.J1rut.J~~ 8,000 ~l.!/i1 

;-.1 LiI\Jn fil1~ L ~l.J1:;~l.J~1~ftJ~tl~:;n'fltJn1 ~LL~:;~ t.J~ ~L£\'\J1uL~~ L'fl~ L 'VI'fln1"l1L~~ ~tJ~1 
" " 

~ 1 fil1 ~ ~ \J 'VI \J ~ ') \J L ~ l.J L 'U ~ u 51 fOi 1 ~ 1 n ~ 1 ~ 1 fil1 ~ ~ 1 (;l "lI 'fl-.1 L ij c;) ~ ~ 1 ~ ~ n 11 "lI L ~ ~ PET • 
" , 

LL~:;Lij(;l~~1~ ~n PET ";-.11 \Jtl~:;L'VI Pl1 'VImL~:;tl~:;L'VI PI~\J11\J1J~1l1filL'flL:nU~:;t)\J'fl'flnL~m1~ 

~tl~:;n'fltJn1~~-.1~1l.J1~t1~-.1(;lc;)~t.J~~ L£\'\J1uL ~~ L'fl~ L'VI'flfL \Jn1~t.J~l.J Lij (;l~~1~ ~n11"l1 L~~ PET .. " .. 
~1l.J~~n~,)\J~ L ~l.J1:;~l.J L~'fl~ c;) ~\J'VI\J1 \Jn1~t.J~ ~LL'VIl.!n1~ 1-if Lij C;)~~1~ ~n PET L~m'flti1-.1 L~U,) • 

" " , 
~-.1'!!\Jn1~~-.1LN-.11\Jt.J~~LijC;)~~1~~n11"l1L~~"1n"ll,)C;) PET ~-.1~'flLiI\JLL\J,)'VI1-.1LYi'fl~(;li1'1!~1"l1U:; 

'lI')c;) PET ~51tl~:;~'VIfi1l1~1\Jn1~~-.1'V1\J~1~ftJtl~:;L'VIPlhlU • 
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, 
mn'lVl 5.44 nFl'lLij~Vi~'l~~n PET 'lJ~'11.b:;L'VIPlh1tJ iI Vi.PI. 2552 (~Cl'lUtlilL(;I1L~m.JLL~'1 

U1:; L'VIPlL'VIt.!, 2553) 

. 
,j1fO)l~~l'Yi'~'l~~'n PET:(in'VIjf11~fjil.J) , 

.ell 

L~~tI , , _,,- <,-.oJ ,'---, -- -.- - ',~;...J 
-, 

,iU~l'liVl1 ,ifil~n~,'V1 z ·' --. -:: <itl{i\1~'VI:'3' ,iil~'liv.i 4 
-, ,. 

l..!.Fl . 35-39.5 35-39.5 35-39.5 35-39.5 

n.Vi. 36 37 38 39 

"" 34-40 l..!.Fl . 34-40 34-40 34-40 

Ll..!. t.!. 36-44 36-44 36-44 36-44 

Vi.Fl . 42 42 44 44 

... 
38-41 l..! .t.! . 38-41 38-41 38-41 

n .Fl. 38-40 38-40 38-40 38-40 

~.Fl . 40-43 40-43 40-43 40-43 

n.t.!. 40-42 40-42 40-42 40-42 

(;I .Fl . 43 43 40 38.5 

Vi.t.!. 40 40 40 41 

fi .Fl . 42 43 42 42 
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m~1~~ 5.45 ~1~1Lij""YH~1~~n PET "lI'tl~1.h:;LVlPI~'lJ11'lJ1JijJ11~L'tlL;1U(;l:;.r'lJ'tl'tlnL~U~1~ 
11 Vi.PI. 2552 (~mU'lJtlt(;l~L~m.JLL~~U~:;LVlPlhm, 2553) 

; 

r'lfl1Ll1""Vi~1~~n PET «(;too~1f~~1!mI~n1~) : ., 

" ., .. 
'L(;t'tl'lJ 

·.1 , 
, . ~ t 1 

~u ... Qj . ~u(;t1i{Vi 2 i~iJ~·1iU1 ~3 :;iu(;t~ltVi" 4' . . (;tTWVI1 .. 
, . 

Ll.J. U. 1.034 1.034 1.034 1.034 

Vi.~. 1.034 1.034 1.034 1.034 

C> 

1.031 1.031 1.031 1.031 l.J.U. 

n . ~ . 1.063 1.063 1.063 1.063 

~ . ~ . 1.165 1.165 1.165 1.165 

n.u. 1057 1.057 1.057 1.057 

(;l . ~ . 1.055 1.055 1.055 1.055 

Vi . tJ. 1.166 1.166 1.166 1.166 

ii.fl . 1.240 1.250 1.250 1.250 

... 
n1~~~ h~~1'lJ~~ (;l Lij ""Vi~1~ ~n1-1"J1 L~~"1 n'lJ'J "" PET n'tl LU'lJLL 'lJ'J'Vl1~ 1 'lJn1~~C;IlEl.J1 ru 

'lJU:;'lJ'J "" PET 1 'lJU ~:;L VI Pl1 VlU~iJU~:;~ 'VI flJ11Vi 1 'lJn1~~~VJ'lJL ~'tl~" 1 n~1l.J1 Hl~ ~1~ n1 h 1 'lJn1 ~ 
U ~:; n 'tl U n 1 ~ LL ~ :; ~ ~ "" "" lr ~ ~ (;l L ~ '\..! 1 U t Vi ~ L 'tl ~ LVI 'tl fl. ,x,r 'lJ l.J 11-if L ij "" Vi ~ 1 ~ ~ n 1-1"J1 L ~ ~ LL'VI 'lJ .. .. 

"lI'tl~ tflNn1~~1l.J1~Cl~""ml.J1ru"llU:;"lI'J "" PET 1 'lJ"lh~'lJ'tl~~1'lJ':l~U (Vi. PI. 2553-2567) U~:;l.J1ru 

~'tlU~:; 19-21 'lJ'tl~"lIU:;"lI'J "" PET hl1m1"J1 L~~ 1 'lJu~:;LVlPl1 'VImL~:;Ld'tlLlliuuLViuunu"lIu:;"1I'J "" 
I II" I 

PET ViLn"";'lJyj'~'\UJ"" tfl~~n1~~1l.J1~Cl~"" 1~u~:;l.J1ru~'tlUfi:; 1 0-14 LL~""~C;\~~uVi 5.3 .. 



"''WIt! 100,000 ((;1,---_) ___________________ _ 

I ~ Vll-!(;) • .-& 
80 000 ~~"II'l(;) PET VI~ 

, A * * * - * .. • • 
'1 :~~~ .... ~t;;l 
..... 'VI.'~ 60,000 .... . . . . • • • • • • • • • 

40,000 

20,000 t~"t~n~ 
• • iI • • • • • • m • • E • • 
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1O 1O 1O 1O 
1O 1O 1O 1O 
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1O 1O 
N N 
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1O <D 
1O 1O 
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N 
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1O 1O 
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"'" UVIVI 6 

~nl~~n1'i~~tlLL~~';'elL~'U'elLL'U~ 
• 

" " -l1'W";j~ uilLu'Wn 1 ~~ m~t1 ~'W'VI'Wn1 ~[;]-l tN-l1'W~~ (;I Lil (;lVif'l1 ~ ~ n11'l1 L~f'l~'W1 (;l nf'l1-l~1 n . . . " 
"lIU:;"lJ')(;l PET .yjihE).J1ruLv.l-J:n'W~1nn1n.Jr:;l-J1run1HlJ1'W-rl,)-l tJ Vi.PI. 2553-2567 L'ilVi1:;1'W 

L"lJ (;InN L'VIVil-J~1'Wfil~LLf'l:;L"lJ(;IL 'VlPlU1f'l~,)lh:;L'Vl PI LLf'l:;~1~'W'Vl'W~\.i'Ju~j;lYhu (Marginal Cost) • • • 

~-l LL~ (;l-l t1-ln1n1.1~U'WLL1.1f'l-l"ll'fl-l ~'W'Vl'W~,)l-J L~'flilll-J1ru~f'l ~~ (;I L1.1~U'WLL1.1f'l-lhJ 1 ml')u • 

t(;lU";jLfil~1:;tr~'WVJ'Wmbu~(;lYl1U~:;U:;U1,) (Long-run Marginal Cost) ~')U~'WVJ'W~,)'WL~l-JL'il~U 

(Average Incremental Cost: AIC) LLf'l:;~j;l1'W2.Jf'lrhi1~,u'W L~'fl1,xiJfil,)1l-J~'fl(;lfil~'fl-lnu~'WVJ'W 

n1~~~(;1 LLf'l:;n1~,~hLil'W-l1'W 

6.1.1 n1'iFl1(;ln1'iWm~J1tu"lltl~"lI1(;l PET 1. 'Utl~LVlpf'lVltl 
1. m).J1CU"lltl~"lI1(;l PET 

., 
1 'W1.1~:;L 'Vl Pll 'VlU t(;luiJ~l-Jl-J ~ ~1'W~-ln .... 

. 
"lI'fl-lml-J1 ru"lJU:;"',)1.1~:;L 'VI PI . . 

2. "lJU:;"lJl-J"l!'WL'VlPlU1f'l"',)1.1~:;L'VlPliJ~(;l~,)'W"lJU:;Vif'l1~~m'il~U~'flUf'l:; 16.83 • . 
3 . "lIU:;Vif'l1~~niJ~(;l~,)'W'fl-lrl1.1~:;n'flULu'W PET L'il~U~'flUf'l:; 7 

4. ml-J1run1~1.jf-l1'W"lI'fl'l~~(;IJlruey]"lI')(;l PET (~~(;IJlru"Vl~1nm:;U,)'Wn1~ Blow 
. 

molding) LL~f'l:;tJiJ~(;l~,)'WL'il~U1.1~:;l-J1ru~'flUf'l:; 58 

5. "lIU:; PET 1'W1.1~:;L'VlPll'VluiJ~(;l~,)'W"lI')(;l PET L'VhnUml-J1run1~1.jf'l1'W 

~~(;IJlruey]"lJ')(;l PET 1'W1.1~:;L'VIPll'V1u 

n1~fil1(;ln1~ruml-J1ru"llU:;"lJ')(;l PET ~1nn1~";jLfil~1:;trn1Hl(;lCl'flU"lJ'fl'lml-J1ru . ., 
"lJU:;"lJ')(;l PET tJ Vi.PI. 2540-2551 LLf'l:;i1~~U.yjiJ~f'l~'flm).J1ru"llu:; 2 i1~~u ~-ln 

1. ~1'W,)'W1.1~:;"l!1m n1~L~l-J~1'W,)'W~'fl-l1.1~:;"l!1n~iJ~f'l~'fl'ti(;lnn1~'fl1.1tnfilu1-tnfil 
• ., 

~'ll111 ,x"lJu:;iJml-J1 ru~'l:n'W(;I1l-J 11.1 ~')U n1 ~fil1 j;l n1 ~ru~1'W,)'W1.1~:;"l!1 n ~ 1.jf;J'fll-Jf'l~1 n ~hU";j"1!1 n1 ~ 
OJ " 

"lI'fl'lfi'W 1 fil1 ~'fl1 Fl1 ~~-l LFI n:;tr ~'l ~ j;l LL1.1 f'l'l;J'fll-J f'l n1 ~~ (;ll1 1 n1 ~fil1 (;l n1 ~ru1.1~:;l-J 1 ru1.1~:;"1!1 n~"lJ'fl'l 
OJ 

1.1~:;L'VlPll'Vlu1'W-rl,)'ltJ Vi.PI. 2543 - 2573 "lJ'fl'l~1,rn-l1'Wfilru:;m~l-Jn11~~'W1n11LPI~,};,fin~ .... 
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2. ~~j;J.tlW"~,)~~,)~111t1L'\JU~~L'VlPl (Gross Domestic Product: GDP) 

n1 n"l1n I L~ULj;J'Vl1'1 LPln".ttin"l"ll'fl'lU~~ L 'Vl PI~1L ""U~~"JI1 n ~i:lra j;J~1 n1~'flULI1 f'lU1LI1 f'llH;'\J 
.~ u ,~ 

LL~~ri'flLlX Ln (;l"1ltl~L ~~~'1;\!m~1ucJl')tI '11\!~4'tI~nTVI\!(;lLlX ~~ j;J.tl ru"~,)~~,)~111t1L \!U~~L 'Vl Pli:l .. 
raj;J~1n1~"1ltl1t1 ~') L~~tI~'fltl~~ 5. 7 j;J1~ ~~ n1~~ (;J,J\!1U~~L 'VlPlL \!~~EJ~LL~\!~ (;J,J\!1 LPI~Mtin"l 

<II 

LL~~i'lf'l~LL~'1"J11~ ~UU~ 9 (YLPI .2545-2549) ~'1LL~\!~(;J,J\!1LMM~n"lLL~~i'lf'l~LL~'1"J11~ 

~UU~ 10 (Vi.PI.2550-2554) 1cJli:lm~~hL\l\!'11\!~'flLti'fl'l"l1mL~\!~(;J,J\!1'1 ~UU~ 9 

"I1nn1~~Lf'l~1~imHl(;lfl'fltl"ll'fl'lm~1W"1ItI~"1l')(;l PET ViU~1 m~1W"1ltl~"1l')(;l 

PET i:l f'l,)1~i~~\!jfLtJ'\JL~\!j;JNnur.h'\J,)'\Ju~~"JI1 n~LL~~~~ j;J.tl W"~,)~~,)~111t1L \!U~~L 'Vl PI 

m~f'l1(;lmnUm~1W"1ltl~"1I')(;l PET L'\Ju~~L'VlPl1'VltlU Vi.PI . 2552-2567 LL~(;l'l~'1m~'N~ 6.1 

, 
j;J1n'lYl 6.1 n1~f'l1~n1~rum~1ru"1ltl~"ll,)~ PET L\!U~~L'VlPl1'VltlU Vi.PI. 2552-2567 

cJl')tI~~n1~fI ~fI'fltl 

r;:-T~~:-,~!~!,-~;;:=~~~~·f·:'";"J~Iif!;.,.'!-il!tJ)'Ff;~Tr.~·:J::: ~~?-~~ ~: "<,~., .>..1' :', ')..;"'" \J~' ,.>,,,\ .... ~"",; L3 ''', w"j~ ,: ~- .. !", ~ '''fi.' .. , ..... " .: J ';. '.c. 

,- ·~y~;r;f~~c·~;~i' :1<'",'·~.~.r·;:'i:·fk;:)' >~)/l' .Ji'~fJ~"? "'::',<.!t>"~",·":'''T:--·~.{.~· "\~ 
f,. "T., -''''.''ji~r. -.- ...., .. .,--.~·'.l>;··~'~if'.'->~~.,. .-",~~. , .... ~" ." ~ 
~ '~~l~2~fu)r~·.::';~ ~L';.kfr';i, .. 'Ar~,ti";"'diL,/~':"; ~ : ~ ~ .. ~ ~~~ ~ 'r, "il.ia.-~ -~~'" 

2553 70,237 2561 83,565 

2554 73,779 2562 85,366 

2555 75,221 2563 87,250 

2556 76,553 2564 89,022 

2557 77 ,824 2565 90,868 

2558 79,148 2566 92,788 

2559 80,455 2567 94,795 

2560 81,921 

" '11\!~4'tltl"l~f'l1 ~n1 ~rum~1 ru"lltl~"1I,) ~ PET 11"l1 L~~ cJl')tI n1~~ Lf'ln~i 

m~fI ~fI'fltl"1l'fl'lm~1Wm~~~ j;J"1ltl~"1l,) ~ PET ra ~n'fl'\Jnu~~ j;J.tl ru"~,)~~,)~111t1L \!U~~L'Vl PI 

U Vi .PI. 2540-2551 ViU~1 m~1ru"1ltl~"1I,)~ PET ra(;ln'fl\!i:lf'l,)1~i~~\!ffLtJ\!L~\!j;JNnU 

~~j;J.tlru"~,)~~,)~111t1L'\JU~~L'VlPl L~tI"lltl~"ll,)~ PET L'\JU Vi.PI. 2553-2567 i:lraj;J~1m~11"l1L~~ 

L~tI'I~'fltl~~ 28-49 "1l'fl'l"1ltl~"1I,)~ PET ~'1'V1~~~.:JU.:Ji:l'1ltl~"1l,)~ PET ~ri'flL""Ln~if'Y'VI1cJl1\! 
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- ~ -. r ~ -- -, - .... "'"- - '"\ ~ - - - - - T - • --. -,- ~ ~ ~;:1~ ,. ~ ~ _ --.ryr -. 

0_ • '" ·~.7.', . ___ : ·~~~:~~I~ ~:-; ~:- -.- ~~ -"4 _', ' , J. " ~;: •• / i.; 2 ~: -;:::7. 
~:. 7'1 _~ T- __ ':. ___ :. __ ~_ ~~~~_-_- _ ~ ____ .-:::.. _ _ 

~ '") .. ; -~ ~ . , ,'-

"1c.... ..:..::....... ~__ • ~ .. ~ .... l.'. __ "' ........... , _ ..... ~ .............. ~ ... .CL ~~ •• ,~ ••• ~"-- -~ ..... _ ~ ....... ,._ '-" ____ ......... .._ '-~."'"' ~ __ , 

2553 19,827 28.2 50,411 

2554 21,111 28.6 52,668 

2555 22,469 29.9 52,752 

2556 23,904 31 .2 52,650 

2557 25,420 32.7 52,403 

2558 27 ,023 34.1 52,125 

2559 28,718 35.7 51,737 

2560 30,509 37.2 51,412 

2561 32,402 38.8 51,163 

2562 34,403 40.3 50,962 

2563 36,519 41 .9 50,732 

2564 38,754 43.5 50,267 

2565 41,118 45.2 49,750 

2566 43,615 47.0 49,173 

2567 46,256 48.8 48,539 

6.1.2 n1'i~m~t1i'lJ'Vnl • 
~ , 

n1~~mi1~'l.IVI'l.IYl-:J"n.J",1.'l.In1~~~V1'l.1LL~:::n1~"1Itl1t1ri1i-:Jn1~~~~LY;tl~tl-:JfutfhJ1ru'1ltl::: • • 

'11') '" PET l.h:::n'flU ~'JtI f'l11. .jfr,;j1t11. '\Jn1~~-:JVI'l.ILL~ :::f'l11. .jfr,;j 1 tl1. '\Jn1~~1 L il'l.l-:J1'l.1LL~:::U1N fmt1 • • 
~ , 

n1~tl~:::l-J1run1~nrf'l11..jfr,;j1t1Yl~lnJ"'''l:::1..jfnf'l1f'1~Vl (Constant Price) ru t1fi1'l.1 'YLfI! . 2552 ... 
t"'tI hj~(;)-a ~~1 L~'l.IL oWtl LL~::: hhJ1 ~'l.IVI'l.I"ll-J~hl~1l-J1~Cl Ltl~tI'l.ILLtl~~ L~l-J1~"l1~ru1 • 
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n1~';) Lf'I~1~,r ~'W'VI'W'nl'ltJ~ C;)Vl1tJ LL~ c;)'1 ~'1 (Marginal Cost) LL~ 1M ~'1 n1~LtJ~tJ'WLLtJ~'1 • • , , " 
'1I'tl'l ~'W'VI'W~'l~ Lij'tltJ'hnn.ln1~~~ l?l LtJ~tI'WLLtJ~'11tJ 1 ".nl'ltJ '11'W';)~tJih~';) Lf'l~1~,r~'W'VI'W'\.nl'ltJ • • 
~C;)Vl1tJ~~tJ~tJ1'l (Long-run Marginal Cost) ~'ltln1~,;)fi~'W'VJ'Wri'l'WL~~L'U~tJ (Average 

Incremental Cost: AIC) LL~~~c;)1.'W2.J~rhi1~~U'W~'ltJ~l?lnri'l'W~c;)~'tltJ~~ 11 L~'tl1.,x~'tlc;)f'I~'tl'l .. . 
riu ~'W'VI'WLL~~n1 ~~1 L il'W'I1'W Lc;)tJ';) Lf'I~1~,r ~'W'VI'Wri'l'WL ~~ L'U~tI'1I'tl'ln1~~ (;l ~'1 LN'I1'W~ihB-~1 ru • • 

~~l?l 6,000 8,000 10,000 LL~~ 12,000 ~'W/t1 L~'tl';)Lf'I~1~,rm~1ru~~l?l~~11.,x~'W'VI'W'nl'lti • 
~ C;)Vl1 tJ ~1~~ c;)~'1 t1'tl d:J'Wn f'l1~ L '"~ 1~~ ~ ~ 1,"fu ~tJ~~n'tlun1 ~LL~~~ ~ ~ l?l L~t.l1.tJ L Yi~ L'tl~ L'VI'tlf 

1. 'Wn1 ~ HI Lij C;)Yi~1~ ~n11"l1 L~~'VI (;l LL 'VI'WLij C;)Yi~1~ ~n 1. ,"~~1 n~t.I 
LijC;)Yi~1~~n11"l1L~~ PET iltJ~U1~1~~l?lLU'WL~'W1.tJLYi~L'tl~L'VI'tlfLn~C;)~1~'1ii~1f'11~1 

n~1 L~'W1.tJ L Yi~ L'tl~ L 'VI'tl fu1~'VIi L(;ltJ~1~1 ~nU1 ~ 1 ~ ~ l?l LU'W~ ~ l?l.n ru,,1. 'W~ l?l ~ 1'" n1~~ (;j1 'I 1 
, " , 

Yiiiri'l'Wlh~n'tlu'1l'tl'lL~'W1.tI L"li'W ~1~~ Yi~~tJYl'W Lf'l1'tl'l'W'tl'W ,"~'tl'W ~nl?l1 L~'tlfilL~'tlf '" . 
ri'l'WtJ~~n'tlULYiC;)1'W~ntJ'W(;] !ltJn1nr'VI1'1n1~LLYi'VIt.l LU'W~'W LijC;)Yi~1~~n11"l1L~~ PET ~'1~1~1~n • 

" 
HI'VI (;l LL'VI 'WLij c;)Yl ~ 1 ~ ~ n 1. '" ~1. 'W'tll?l ~ 1 '" n ~~~ n 1 ~~ ~ l?l L~'W1.tJ LYl ~ L'tl ~ L 'VI'tl f1~ '11 t.I';)~ tJil • 
~~LmtJuLYitJuriunf'l1l?l~1C;)'1I'tl'lLijC;)Yl~1~~n11"l1L~~ PET LL~~LijC;)Yl~1~~n PET L~!ltJ~~Lij'W 

f'l'l1~~1~1~n 1. 'Wn1~'1I1t1 LL~~n1~~~1'1 rl 1 h 1. 'Wn1~tJ~~n'tlun1~~'1 LL~ C;)'1~'1n1~iitJ~~~'VIfiI11Yl1. 'W 

n1~~'1'V1'W'1I'tl'l Lf'lNn1~ • 
" " 

n1 ~~1'W'l ru~'W'VI'Wri'l'WL ~~ L'U~ tI'1I'tl'l n1 ~~ c;)~'1 LN'I1'W~~ l?l L,j (;lYl~1~ ~n11"l1 L~~ PET • 

"" f'l'tl 8,000 

n f'l1~ t1f'W'VI'Wri 'l'W L ~~ L'U~ tJ~'1 ~ 1 ~ 1 ~n~ ~1'1 rl1 h1. 'W n 1 ~tJ ~~ n'tlU n 1 ~'tlth'l,J'tltJ~ ~ c;) • • 
1. 98 U1'V1/m~nf~ Lc;)tJt11'W'VI'Wri'l'WL~~ L'U~tJiii c;)ri'l'lJl11~~~1~1nrh 1.-ii'r.htJ1.'Wn1~~1 L il'W'I1'WLL~~ • 
U1Nfmn 22.05 U1'V1/nL~nf~ vi~'tl~'tltJ~~ 92.72 LL~~rh1.-ii'r.htl1.'Wn1~~'1'V1'W 1.73 U1'V1/m~nf~ • • 
vi~'tl~'tltJ~~ 7.28 eJtJ~~n'tlUn1~~'1~1~1~n~~1'1rl1h1.'WtJ~~n'tlUn1~Lc;)tln1~~C;)~'W'VI'W~iiic;)ri'lt.l '" . 
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n1 ~~ LI"l n::'lf 1"l'l1 ~ 1.'l ~U'VJU~'l UL ~ ~ L'U ~ tf j;j'tl n 1 ~L1.I~ tfULL 1.1 ~'l U"I4' tf vi1'l1 .... U~ 1 
I I r I " 

n1~L1.I~tfULL1.I~'l"lJ'tl'l~11"l1rj InCl ~u;:j c.J ~ j;j'tln1 n1.l~tfULL1.I~'l ~U'VIU~'lUL ~~ L 'U~tf"lJ'tl'l LI"lN n11 ~'li1 • • 
cI ..... .-=. c::..r" "A 

- n1n1.l~tfULLU~'ln 1"l1'lInCl"'U L .... ~'1JU~'tltf~:: 5 LL~:; 1 0 ~'l c.J~ hnJn11 • 
.J " ~ d ~J'" 0..-

L1.I~tfULL1.I~'lInU'VIU~'lULVi~L'U~m""~"lJUffitf~:; 3.70 LL~:; 7.44 m~~1"'U • 

" . 
'Vi'lL u1.I~:; L'VI PI 1. 'VI tf LL~ ::1.11:; L 'VI fiII~U1L U1Jn1l11"l L'tl L; tf In:;rj U'tl 'tl n L~ tf'lL~ 

. 
LL~"''l ~'l1n1n'l~ 6.3 ~1.I1:;n'tlUn11~'l~1~11Cl~'l",,,,lic.J~InL~ULtfLVi~ L'tl~ L'VI'tlfl un11c.J~~ 

~ ~ ~ 

Lij"' .... ~1~ ~n1-1.'l! Lf.1~ PET 1n1~~ Inn~'lU~ L~~1:;~~ L ~'tl~ "'~U'VIUL un11e.J~ InLL'VIUn111-if • 
" " Lij"'Vi~1~~n PET L~tf'I'tltJ1'lL~tf'l ~'lUUn11~'lLN'l1Uc.J~InLij"'Vi~1~~n1-1.'l!Lf.1~"I1n"lJ'l'" PET 

~-.l ~'tl LiluLL U'l'VI1'l L ~'tl~ ",if ru~1"lJtf::"1I'l '" PET ~;:j1.l1::~'VIfillTrlL Un11~-.l'VIU~ 1~¥U1.I1::L 'VI fi111. 'VItf 
'" . 

1n1~1-.l~ 6.3 n11LmtfUL~tfU~U'VIU~'lUL~~L'U~tfliunI"l11n~1"'"1I'tl'lLij"'Vi~1~~n1-1.'l!Lf.1~ PET • 

LL~:;L21"'''''~1~~n PET iI Vi.fiII. 2552 

21.80 

23.78 

24-26 

26-27 

27-29 

35-44 
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" 6.2 "lI'!IL~'U'!ILL'U~ 

1. m'~u'J'Wm~~~J;]LijC'1~~'I~~n11'l!Lf.1~ PET iJfOI'J'Il-JLLJ;]nj;hHi'Wu'I'Itl~~m~~'W~unu 
" 

~'1~'I~iJfOI'J'Il-JuJ;]n~'I'In'WJ;]'Il-J~'Ilf~'Iul'Wn'l~~'1~'Wu~~~'Ilf~'Iul'Wn'l~~'ILQ'W'I'I'W • 

LL~ ~U'l N fmt'l~ LLJ;] n ~'I'I n'W ~ U'I'I hri J;]'Il-J ~'W~'Wfl 'J'WL ~ l-J L~~ U"l1~'1 n 'I~4' C'1 ~'1 LN'I'I'W~~ J;] • • 

Lij ~~~'I~ ~n11'l! Lf.1~ PET iJJl'l~~fl'J'Wl ".nJl-J'I~'I n ~'Il f~'Iul 'Wm~~'1 LQ'W'I'I'WLL~~U'lNfn1=t'l 
"' . 

I I ... I I 

~'1 iJi ~fl'J'W~'W~'W~'I'Wt) ml ~Ul-J'I nYl~ ~~~U ~~ 84.63 'W~ n~'I nil~'W~'W".l.i'Jufl'J'WL Vil-J L~~ U .. "'.. .. 

~~ ~~ ~'W~'Wfl'J'WL ~l-J L ~~Ul-J'I m!n • 

2. m~Ltl~U'WLLtl~'1~'IfOI'It)J;]t1~U ("llU~"ll'J C'1 PET) iJ~~~~m~Ltl~U'WLLtl~'1~'W~'Wfl'J'WL~l-J • • 
L~~U"ll~'1Lij ~~~'I~~n11'l! Lf.1~ PET L~UiJ~'IfOI'I hJ fOI'J'Il-J LL l.i'W~'W~'WnUml-J'I rum~~~ fOI ruJl'l~"ll~'1 • 

t) J;] t1 ~u LL~ ~~ C1'1'W~ ~tl~~n~un 'I~~'1 m ~~ ~ ~'W~'Wt) J;] t1 ~ULL~~~ ~ m~~ ru L~U"ll~'1 ~~ J;].n ruorlL ~'El 
"" '" '" " ... 

0-

~~'I'Iri'l h 1 'Wm~tl~~n~um~l-J'In~'W 
'" 1I I I I 

3. n fOI'It) J;] t1 ~u iJ ~ 'I hJ LL l.i'W~'W~'W~U nu Yl'WYl~'1fl'l ~ ~ 1 ~ ~'W ~'Wfl'J 'WL Vi l-J L~ ~ U fOI'J'Il-J . " . 
I" " I 

LLJ;]n~'I'I n'WJ;]'Il-J~ t11'WYl ~'1 h'l 'I 'I'W L~U L"ll J;]nN L~~l-J~'I'WfOI~LL~~Yl'WYlln~ Lfiu'I~~iJ~'I fOI'It) J;] t1 ~U~'1 . . " 
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o :;-

2. LL~~-l'l.l1 
~ I ~ I 

- m)J1ru,J1V11~~cJ1'l.lLuJ,J1 ru Yi1L~V1L~'fJn 

., 
- fil'l1)J~:;~'ln1.'l.ln1~~",(;j'-l1vHh 

- tl~:;~YlfiI11Yln1~r.l1tJ1~ 

4. n1~'n'l.l~-l 

- ~:;tJ:;Yl1-l"1l'l.l~-lt) (;It) ~tJ)J1U-l LN-l1'l.l • 

..... 
5. Yl~'l.l 

- fil'l1)JL~)J1:;~)J"1l'fJ-l~~'l.l1.'l.ln1~ri'fJ~~1-l'fJ1f'l1~ 

- fil'l1)J~1)J1~t)1. 'l.ln1~tJ1tJ LN-l1'l.l 

o ., 

- ~:;tJ:;Yl1-l~1 n LN-l1'l.l~-ltJ1-L'lruV1ri1r.r ~,J1 L~tJ 
., ., 

- fil'l1)J~:;~'ln 1.'l.ln1~~~(;j'-l~:;tJtJri1r.r ~,J1 L~tJ 

7. LLN-l1'l.l 

- fil'l1)J~:;~'ln 1.'l.ln1~r.r ~~1LLN-l1'l.l~:;~tJ LYl f'lilf'l 

- fil'l1)J~:;~'ln1.'l.ln1~r.r"'~1cJL~m"1l1nl~iJf'l'l1)J~~1'l.ln1~CJ~(;I 
~ .~ ~ 
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• r ~ 

vllLtl '11. L~tJ1Jl"ltl'fl'l~'lIYlI~1'~;) Ln~LL~U')'vh:;;t.! (;l.I"l'flnn~~U'fl 

.... .q q 'ttl , 
~~"'1JI"l~LLt.!t.! : 5 = ",,..nn 4 = '" 3 = Yl'fl.'1I 2 = ~1t.! 1 = Ltl'l 
·r ~ - .. - - ... ~ ~- . - - .... 

c _ _ _ _ _ • _ _ ~_ _ _ _. _ _ - ,.. _ j 

. .. 
2. LL~tl'lt.!1 

... I ... I 

- tlhJ1 ruu1Yl1 ~tl ~1t.!LL~UI ru vii LtlYl L~'fln 

~ 

- 1"l'l1~~~"''lnLt.!n1~~",j;j'l1YHh 

- U~~~V(fiIlIYln1~r.iltJ1~ 

4 . n1~t.!~'1 

- ~~tJ~VlI'1'11t.!~'11' (;lCl ;)1J~IU'l LN'IIt.! • 

...... 
5. VI "'t.! 

- 1"l'l1~ L~~I~~~"1J'fl'l~~t.! L t.!n1~ri'tl~~I'1ml"ll~ 

- 1"l'l1~~I~I~Cl Lt.!n1~'1ItJ1tJL~'1'11t.! 
. ...... 

- ~lmVl"'t.! 

o ..... :: Q 

6 . ~~1J1Jn1ml""'t.!IL~tJ 

- ~~tJ~VlI'1"ln LN'IIt.!~'11J1L'lru~ril~"'~1 L~tJ 
~ ~ 

- 1"l'l1~~~"''ln L t.!n1~~ ",j;j'l~~1J1Jril~ "'UIL~tJ 

7. LLN'IIt.! 

- 1"l'l1~~~"''lnLt.!n1~~'''~ILLN'IIt.!~~~1JLVlI"lUI"l 

- 1"l'l1~~~"''ln L t.!n1~~ "'~1~ L~tJ'l'1l1ClJ~i1I"l'lI~l~It.!n1~~~(;l 
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1l1F11:.1'U'Jn FI 
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1. 'i1F11~~1~"JJ'a.:J~U'V!,U'l1~LI1'V1~1.:J "1 . " 
m~')~Vi rl 1. ~,)rlTW,)~'WLm C t1VUI. 2552 (n~:;Vl~'N~~~~,)'W. 2553) 

January 9.2925 

February 9.5224 

March 9.2643 

April 10.6638 

May 12.2043 

June 13.8450 

July 13.8363 

August 14.9274 

September 14.5721 

October 14.7803 

November 15.6747 

December 15.5697 
,c 

1ZB5 , average 
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I " I I " , 

1W)~1'1Yi f'I 2. 'tlj;]~1~1~1'1i'lJ~ch1~,j (~uuYi 3) u~~mPl1~i:ie.J~1-nu'l~u j;)'1LL~1''lJYi 1 ijCl'lJ1tl'lJ • 

2551 (m~'Vl~'l'lLLN'I1'lJ. 2551) 
~ ,~~,. _;.<~.:< rr" ~ : "-","~ '".~ ~ , .. -, ' ~, .~ .. '7,....-~:: ... " .. 7"'··'·.. '. •. ; 

, 
,. . 

r . >-' ~ 

". ~ ,:~ J' -:>~.l: /' r .~ 
.. ~..... ....:..~ • .......,. ~_. __ • ':. - ~~ ~ - __ _ __ • ,,-,,_", ... ,...... J" __ .&... _" .::....-.. __ "! •• ~ ____ - __ '-_ .!-o __ , ~ .... _ _ _ _ ~ , __ 

203 

197 
CJ mnj;] 

" 
180 

179 

170 

169 

168 
, 

165 
... ... 

m~u mru'"l'lJU~ 
~ . 

164 

163 

162 

165 

160 

158 '" ... 
"l!lJ~~ 'tl'Vltlfi1'lJ • • 

157 

156 

155 mli~'lJfi 'lJf'I~Pl1fi~nJ~1"l! 'lJf'I~~'l~~r1 u1flJtJ Uj;]IW)U ~'Vl~'I L~"l!~U~nr .. q.. '\j 

tlt~fi~ tl:;~1 ~n~'lJf'I~ ~~~ ~~1'M!lffi1U 

154 

153 

152 

151 



[;l1n'l~ ~ 3. ~[;ln~1~1tlJ':;1.hlJ'fNn1J'tlJ':;1.h~'J'W1Ji1Jl1~~1'lJ1~'J1.h:;L'V1Pl (mJ'tlJ':;tl1~'J'W1Ji1Jl1~, 2553) 

(tJnL~'W~1'lJ1Lm:;~~tJ Lm:;Yi:;.r'W 1JLn[;l 'Jl~1.i1 ~'V1m LL~~)J'il,r'l Pl1-n'Jl1 Yil!~ijfO))J LL~:;U1'WU'l) 

0-10 10.2 1.02 11.45 1.145 

Yi .tJ .-20 10.95 1.095 14.2 1.42 

21 - 30 13.2 1.32 15.45 1.545 

31 - 50 15.2 1.52 16.45 1.645 

51 - 80 16.45 1.645 16.85 1.685 

81 - 100 16.95 1.695 16.95 1.695 

101 - 300 - - 17.05 1.705 

301 - 1,000 - - 17.15 1.715 

,001 - 2,000 - - 17.25 1.725 

2001 - 3,000 17.35 1.735 

>3,000 17.45 1.745 

12.5 I 

15.5 I 

18.5 

21.5 

23.5 

23.75 

24 

24.25 

24 I 

23.75 

23.5 

1.25 

1.55 

1.85 

2.15 

2.35 

2.375 

2.4 

2.425 

2.4 

2.375 

2.35 

-" 
<0 o 



191 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 16,376,407 0.7312 11,974,429 

2556 4 12,581,539 0.6587 8,287,460 

2557 5 12,581,539 0.5935 7,467 ,143 

2558 6 12,581,539 0.5346 6,726,091 

2559 7 12,581,539 0.4817 6,060,527 

2560 8 12,581,539 0.4339 5,459,130 

2561 9 12,581,539 0.3909 4,918,123 

2562 10 12,581,539 0.3522 4,431,218 

2563 11 12,581,539 0.3173 3,992,122 

2564 12 12,581,539 0.2858 3,595,804 

2565 13 4,719,799 0.2575 1,215,348 

2566 14 4,719,799 0.2320 1,094,993 

2567 15 4,719,799 0.2090 986,438 

2568 16 4,719,799 0.1883 888,738 

2569 17 4,719,799 0.1696 800,478 

2570 18 4,719,799 0.1528 721,185 

2571 19 4,719,799 0.1377 649,916 

2572 20 4,719,799 0.1240 585,255 

2573 21 4,719,799 0.1117 527,202 

2574 22 4,719,799 0.1007 475,284 



192 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 131,540,232 0.7312 96,182,217 

2556 4 131,540,232 0.6587 86,645,551 

2557 5 132,363,232 0.5935 78,557,578 

2558 6 132,363,232 0.5346 70,761,384 

2559 7 132,363,232 0.4817 63,759,369 

2560 8 134,009,232 0.4339 58,146,606 

2561 9 134,009,232 0.3909 52,384,209 

2562 10 134,009,232 0.3522 47,198,051 

2563 11 134,009,232 0.3173 42,521,129 

2564 12 134,009,232 0.2858 38,299,838 

2565 13 134,009,232 0.2575 34,507,377 

2566 14 134,009,232 0.2320 31,090,142 

2567 15 134,009,232 0.2090 28,007,929 

2568 16 134,009,232 0.1883 25,233,938 

2569 17 134,009,232 0.1696 22,727,966 

2570 18 134,009,232 0.1528 20,476,611 

2571 19 134,009,232 0.1377 18,453,071 

2572 20 134,009,232 0.1240 16,617,145 

2573 21 134,009,232 0.1117 14,968,831 

2574 22 134,009,232 0.1007 13,494,730 



193 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 6,000,000 0.7312 4,387,200 

2556 4 6,000,000 0.6587 3,952,200 

2557 5 6,000,000 0.5935 3,561,000 

2558 6 6,000,000 0.5346 3,207,600 

2559 7 6,000,000 0.4817 2,890,200 

2560 8 6,000,000 0.4339 2,603,400 

2561 9 6,000,000 0.3909 2,345,400 

2562 10 6,000,000 0.3522 2,113,200 

2563 11 6,000,000 0.3173 1,903,800 

2564 12 6,000,000 0.2858 1,714,800 

2565 13 6,000,000 0.2575 1,545,000 

2566 14 6,000,000 0.2320 1,392,000 

2567 15 6,000,000 0.2090 1,254,000 

2568 16 6,000,000 0.1883 1,129,800 

2569 17 6,000,000 0.1696 1,017,600 

2570 18 6,000,000 0.1528 916,800 

2571 19 6,000,000 0.1377 826,200 

2572 20 6,000,000 0.1240 744,000 

2573 21 6,000,000 0.1117 670,200 

2574 22 6,000,000 0.1007 604,200 



194 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 20,632,801 0.7312 15,086,704 

2556 4 16,419,019 0.6587 10,815,208 

2557 5 16,419,019 0.5935 9,744,688 

2558 6 16,419,019 0.5346 8,777,607 

2559 7 16,419,019 0.4817 7,909,041 

2560 8 16,419,019 0.4339 7,124,212 

2561 9 16,419,019 0.3909 6,418,194 

2562 10 16,419,019 0.3522 5,782,778 

2563 11 16,419,019 0.3173 5,209,755 

2564 12 16,419,019 0.2858 4,692,556 

2565 13 4,719,799 0.2575 1,215,348 

2566 14 4,719,799 0.2320 1,094,993 

2567 15 4,719,799 0.2090 986,438 

2568 16 4,719,799 0.1883 888,738 

2569 17 4,719,799 0.1696 800,478 

2570 18 4,719,799 0.1528 721,185 

2571 19 4,719,799 0.1377 649,916 

2572 20 4,719,799 0.1240 585,255 

2573 21 4,719,799 0.1117 527,202 

2574 22 4,719,799 0.1007 475,284 



195 

(;]1~'N~ Fl .8 l.J~rhiJ'"l'"lu\.l'1l'il~rhHfr.huL'Wm~~1LU'W~1'WLL~:;U1~~fm~n~m~.n(lJ~~(;] 8,000 " . . 
~\vtl (lJ tI 'rU'\. 2552 

2553 1 0 0.9009 

2554 2 0 0.8116 , -

2555 3 174,414,976 0.7312 127,532,231 

2556 4 174,414,976 0.6587 114,887,145 

2557 5 175,463,976 0.5935 104,137,870 

2558 6 175,463,976 0.5346 93,803,042 

2559 7 175,463,976 0.4817 84,520,997 

2560 8 177,561,976 0.4339 77 ,044,141 

2561 9 177,561,976 0.3909 69,408,976 

2562 10 177 ,561,976 0.3522 62,537,328 

2563 11 177,561,976 0.3173 56,340,415 

2564 12 177,561,976 0.2858 50,7 47,213 

2565 13 177 ,561,976 0.2575 45,722,209 

2566 14 177,561,976 0.2320 41,194,378 

2567 15 177,561 ,976 0.2090 37,110,453 

2568 16 177 ,561,976 0.1883 33,434,920 

2569 17 177,561,976 0.1696 30,114,511 

2570 18 177 ,561,976 0.1528 27,131,470 

2571 19 177,561,976 0.1377 24,450,284 

2572 20 177,561,976 0.1240 22,017,685 

2573 21 177,561,976 0.1117 19,833,673 

2574 22 177 ,561,976 0.1007 17,880,491 



196 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 8,000,000 0.7312 5,849,600 

2556 4 8,000,000 0.6587 5,269,600 

2557 5 8,000,000 0.5935 4,748,000 

2558 6 8,000,000 0.5346 4,276,800 

2559 7 8,000,000 0.4817 3,853,600 

2560 8 8,000,000 0.4339 3,471,200 

2561 9 8,000,000 0.3909 3,127,200 

2562 10 8,000,000 0.3522 2,817,600 

2563 11 8,000,000 0.3173 2,538,400 

2564 12 8,000,000 0.2858 2,286,400 

2565 13 8,000,000 0.2575 2,060,000 

2566 14 8,000,000 0.2320 1,856,000 

2567 15 8,000,000 0.2090 1,672,000 

2568 16 8,000,000 0.1883 1,506,400 

2569 17 8,000,000 0.1696 1,356,800 

2570 18 8,000,000 0.1528 1,222,400 

2571 19 8,000,000 0.1377 1,101 ,600 

2572 20 8,000,000 0.1240 992,000 

2573 21 8,000,000 0.1117 893,600 

2574 22 8,000,000 0.1007 805,600 



197 

2552 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 29,611,277 0.7312 21,651,766 

2556 4 22,908,653 0.6587 15,089,930 

2557 5 22,908,653 0.5935 13,596,286 

2558 6 22,908,653 0.5346 12,246,966 

2559 7 22,908,653 0.4817 11,035,098 

2560 8 22,908,653 0.4339 9,940,065 

2561 9 22,908,653 0.3909 8,954,993 

2562 10 22,908,653 0.3522 8,068,428 

2563 11 22,908,653 0.3173 7,268,916 

2564 12 22,908,653 0.2858 6,547,293 

2565 13 8,390,753 0.2575 2,160,619 

2566 14 8,390,753 0.2320 1,946,655 

2567 15 8,390,753 0.2090 1,753,667 

2568 16 8,390,753 0.1883 1,579,979 

2569 17 8,390,753 0.1696 1,423,072 

2570 18 8,390,753 0.1528 1,282,107 

2571 19 8,390,753 0.1377 1,155,407 

2572 20 8,390,753 0.1240 1,040,453 

2573 21 8,390,753 0.1117 937,247 

2574 22 8,390,753 0.1007 844,949 



198 

mn~~ Fl.11 l.J~rhif"l"lu'W"jJ'fI~rh1.jfr.htl1'Wm1~1Lil'W~1'WLL~~ihNfm~n~tIhJ'1ru~~Vl 1 0,000 
OJ • • 

~wt1 ru tJ Yl.PI. 2552 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 220,721,265 0.7312 161,391,389 

2556 4 220,721,265 0.6587 145,389,097 

2557 5 222,216,265 0.5935 131,885,353 

2558 6 222,216,265 0.5346 118,796,815 

2559 7 222,216,265 0.4817 107,041,575 

2560 8 225,206,265 0.4339 97,716,999 

2561 9 225,206,265 0.3909 88,033,129 

2562 10 225,206,265 0.3522 79,317,647 

2563 11 225,206,265 0.3173 71,457,948 

2564 12 225,206,265 0.2858 64,363,951 

2565 13 225,206,265 0.2575 57,990,613 

2566 14 225,206,265 0.2320 52,247,854 

2567 15 225,206,265 0.2090 47,068,109 

2568 16 225,206,265 0.1883 42,406,340 

2569 17 225,206,265 0.1696 38,194,983 

2570 18 225,206,265 0.1528 34,411,517 

2571 19 225,206,265 0.1377 31,010,903 

2572 20 225,206,265 0.1240 27,925,577 

2573 21 225,206,265 0.1117 25,155,540 

2574 22 225,206,265 0.1007 22,678,271 
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2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 10,000,000 0.7312 7,312,000 

2556 4 10,000,000 0.6587 6,587,000 

2557 5 10,000,000 0.5935 5,935,000 

2558 6 10,000,000 0.5346 5,346,000 

2559 7 10,000,000 0.4817 4,817,000 

2560 8 10,000,000 0.4339 4,339,000 

2561 9 10,000,000 0.3909 3,909,000 

2562 10 10,000,000 0.3522 3,522,000 

2563 11 10,000,000 0.3173 3,173,000 

2564 12 10,000,000 0.2858 2,858,000 

2565 13 10,000,000 0.2575 2,575,000 

2566 14 10,000,000 0.2320 2,320,000 

2567 15 10,000,000 0.2090 2,090,000 

2568 16 10,000,000 0.1883 1,883,000 

2569 17 10,000,000 0.1696 1,696,000 

2570 18 10,000,000 0.1528 1,528,000 

2571 19 10,000,000 0.1377 1,377,000 

2572 20 10,000,000 0.1240 1,240,000 

2573 21 10,000,000 0.1117 1,117,000 

2574 22 10,000,000 0.1007 1,007,000 



200 

2552 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 35,158,151 0.7312 25,707,640 

2556 4 28,036,613 0.6587 18,467,717 

2557 5 28,036,613 0.5935 16,639,730 

2558 6 28,036,613 0.5346 14,988,373 

2559 7 28,036,613 0.4817 13,505,237 

2560 8 28,036,613 0.4339 12,165,087 

2561 9 28,036,613 0.3909 10,959,512 

2562 10 28,036,613 0.3522 9,874,495 

2563 11 28,036,613 0.3173 8,896,017 

2564 12 28,036,613 0.2858 8,012,864 

2565 13 8,390,753 0.2575 2,160,619 

2566 14 8,390,753 0.2320 1,946,655 

2567 15 8,390,753 0.2090 1,753,667 

2568 16 8,390,753 0.1883 1,579,979 

2569 17 8,390,753 0.1696 1,423,072 

2570 18 8,390,753 0.1528 1,282,107 

2571 19 8,390,753 0.1377 1,155,407 

2572 20 8,390,753 0.1240 1,040,453 

2573 21 8,390,753 0.1117 937,247 

2574 22 8,390,753 0.1007 844,949 



201 

(W11,).:J~ f'l.14 lJ~rhu~~u\l"1l'fl.:Jrhl-ifr.htJl\lm1,;'hLlhJ.:J,)\lLL~~ii,)Nfn~~ml.J')ruCJ~(;l 12,000 
'IJ • • 

~wtl ru t1ytfil. 2552 

2553 0 0.9009 

2554 2 0 0.8116 

2555 3 265,959,998 0.7312 194,469,950 

2556 4 265,959,998 0.6587 175,187,851 

2557 5 267,756,998 0.5935 158,913,778 

2558 6 267,756,998 0.5346 143,142,891 

2559 7 267,756,998 0.4817 128,978,546 

2560 8 271,350,998 0.4339 117,739,198 

2561 9 271,350,998 0.3909 106,071,105 

2562 10 271,350,998 0.3522 95,569,821 

2563 11 271,350,998 0.3173 86,099,672 

2564 12 271,350,998 0.2858 77,552,115 

2565 13 271,350,998 0.2575 69,872,882 

2566 14 271,350,998 0.2320 62,953,431 

2567 15 271,350,998 0.2090 56,712,359 

2568 16 271,350,998 0.1883 51,095,393 

2569 17 271,350,998 0.1696 46,021,129 

2570 18 271,350,998 0.1528 41,462,432 

2571 19 271,350,998 0.1377 37,365,032 

2572 20 271,350,998 0.1240 33,647,524 

2573 21 271,350,998 0.1117 30,309,906 

2574 22 271,350,998 0.1007 27,325,045 



202 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 12,000,000 0.7312 8,774,400 

2556 4 12,000,000 0.6587 7,904,400 

2557 5 12,000,000 0.5935 7,122,000 

2558 6 12,000,000 0.5346 6,415,200 

2559 7 12,000,000 0.4817 5,780,400 

2560 8 12,000,000 0.4339 5,206,800 

2561 9 12,000,000 0.3909 4,690,800 

2562 10 12,000,000 0.3522 4,226,400 

2563 11 12,000,000 0.3173 3,807,600 

2564 12 12,000,000 0.2858 3,429,600 

2565 13 12,000,000 0.2575 3,090,000 

2566 14 12,000,000 0.2320 2,784,000 

2567 15 12,000,000 0.2090 2,508,000 

2568 16 12,000,000 0.1883 2,259,600 

2569 17 12,000,000 0.1696 2,035,200 

2570 18 12,000,000 0.1528 1,833,600 

2571 19 12,000,000 0.1377 1,652,400 

2572 20 12,000,000 0.1240 1,488,000 

2573 21 12,000,000 0.1117 1,340,400 

2574 22 12,000,000 0.1007 1,208,400 



203 

2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 181,503,584 0.7312 132,715,420 

2556 4 181,503,584 0.6587 119,556,411 

2557 5 182,552,584 0.5935 108,344,958 

2558 6 182,552,584 0.5346 97,592,611 

2559 7 182,552,584 0.4817 87,935,580 

2560 8 184,650,584 0.4339 80,119,888 

2561 9 184,650,584 0.3909 72,179,913 

2562 10 184,650,584 0.3522 65,033,936 

2563 11 184,650,584 0.3173 58,589,630 

2564 12 184,650,584 0.2858 52,773,137 

2565 13 184,650,584 0.2575 47,547,525 

2566 14 184,650,584 0.2320 42,838,935 

2567 15 184,650,584 0.2090 38,591,972 

2568 16 184,650,584 0.1883 34,769,705 

2569 17 184,650,584 0.1696 31,316,739 

2570 18 184,650,584 0.1528 28,214,609 

2571 19 184,650,584 0.1377 25,426,385 

2572 20 184,650,584 0.1240 22,896,672 

2573 21 184,650,584 0.1117 20,625,470 

2574 22 184,650,584 0.1007 18,594,314 
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2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 188,592,191 0.7312 137,898,610 

2556 4 188,592,191 0.6587 124,225,676 

2557 5 189,641,191 0.5935 112,552,047 

2558 6 189,641,191 0.5346 101,382,181 

2559 7 189,641,191 0.4817 91,350,162 

2560 8 191,739,191 0.4339 83,195,635 

2561 9 191,739,191 0.3909 74,950,850 

2562 10 191,739,191 0.3522 67,530,543 

2563 11 191,739,191 0.3173 60,838,845 

2564 12 191,739,191 0.2858 54,799,061 

2565 13 191,739,191 0.2575 49,372,842 

2566 14 191,739,191 0.2320 44,483,492 

2567 15 191,739,191 0.2090 40,073,491 

2568 16 191,739,191 0.1883 36,104,490 

2569 17 191,739,191 0.1696 32,518,967 

2570 18 191,739,191 0.1528 29,297,748 

2571 19 191,739,191 0.1377 26,402,487 

2572 20 191,739,191 0.1240 23,775,660 

2573 21 191,739,191 0.1117 21,417,268 

2574 22 191,739,191 0.1007 19,308,137 
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2553 0 0.9009 

2554 2 0 0.8116 

2555 3 167,326,369 0.7312 122,349,041 

2556 4 167,326,369 0.6587 110,217,879 

2557 5 168,375,369 0.5935 99,930,781 

2558 6 168,375,369 0.5346 90,013,472 

2559 7 168,375,369 0.4817 81,106,415 

2560 8 170,4 73,369 0.4339 73,968,395 

2561 9 170,473,369 0.3909 66,638,040 

2562 10 170,4 73,369 0.3522 60,040,720 

2563 11 170,473,369 0.3173 54,091.200 

2564 12 170,473,369 0.2858 48,721.289 

2565 13 170,473,369 0.2575 43,896,892 

2566 14 170,473.369 0.2320 39,549,821 

2567 15 170,473.369 0.2090 35,628,934 

2568 16 170,473,369 0.1883 32,100,135 

2569 17 170,473.369 0.1696 28.912,283 

2570 18 170,473,369 0.1528 26,048.331 

2571 19 170,473.369 0.1377 23,474,183 

2572 20 170,473,369 0.1240 21,138,698 

2573 21 170,473,369 0.1117 19,041,875 

2574 22 170,473,369 0.1007 17,166,668 



206 

2553 0 0.9009 

2554 2 0 0.8116 

2555 3 160,237,761 0.7312 117,165,851 

2556 4 160,237,761 0.6587 105,548,613 

2557 5 161,286,761 0.5935 95,723,693 

2558 6 161,286,761 0.5346 86,223,902 

2559 7 161,286,761 0.4817 77,691 ,833 

2560 8 163,384,761 0.4339 70,892,648 

2561 9 163,384,761 0.3909 63,867,103 

2562 10 163,384,761 0.3522 57,544,113 

2563 11 163,384,761 0.3173 51,841,985 

2564 12 163,384,761 0.2858 46,695,365 

2565 13 163,384,761 0.2575 42,071,576 

2566 14 163,384,761 0.2320 37,905,265 

2567 15 163,384,761 0.2090 34,147,415 

2568 16 163,384,761 0.1883 30,765,350 

2569 17 163,384,761 0.1696 27,710,055 

2570 18 163,384,761 0.1528 24,965,191 

2571 19 163,384,761 0.1377 22,498,082 

2572 20 163,384,761 0.1240 20,259,710 

2573 21 163,384,761 0.1117 18,250,078 

2574 22 163,384,761 0.1007 16,452,845 
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2553 1 

2554 2 

2555 3 

2556 4 

2557 5 

2558 6 

2559 7 

2560 8 

2561 9 

2562 10 

2563 11 

2564 12 

2565 13 

2566 14 

2567 15 

2568 16 

2569 17 

2570 18 

2571 19 

2572 20 

2573 21 

2574 22 

0 0.9009 

0 0.8116 

174,695,296 0.7312 127,737,201 

174,695,296 0.6587 115,071,792 

175,7 44,296 0.5935 104,304,240 

175,7 44,296 0.5346 93,952,901 

175,7 44,296 0.4817 84,656,027 

177,842,296 0.4339 77,165,772 

177,842,296 0.3909 69,518,554 

177,842,296 0.3522 62,636,057 

177 ,842,296 0.3173 56,429,361 

177,842,296 0.2858 50,827,328 

177,842,296 0.2575 45,794,391 

177,842,296 0.2320 41,259,413 

177 ,842 ,296 0.2090 37,169,040 

177,842,296 0.1883 33,487,704 

177 ,842,296 0.1696 30,162,053 

177 ,842 ,296 0.1528 27,174,303 

177,842,296 0.1377 24,488,884 

177 ,842 ,296 0.1240 22,052,445 

177,842,296 0.1117 19,864,984 

177 ,842 ,296 0.1007 17,908,719 
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2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 17 4,979,996 0.7312 127,945,373 

2556 4 174,979,996 0.6587 115,259,323 

2557 5 176,028,996 0.5935 104,473,209 

2558 6 176,028,996 0.5346 94,105,101 

2559 7 176,028,996 0.4817 84,793,167 

2560 8 178,126,996 0.4339 77,289,304 

2561 9 178,126,996 0.3909 69,629,843 

2562 10 178,126,996 0.3522 62,736,328 

2563 11 178,126,996 0.3173 56,519,696 

2564 12 178,126,996 0.2858 50,908,695 

2565 13 178,126,996 0.2575 45,867,701 

2566 14 178,126,996 0.2320 41,325,463 

2567 15 178,126,996 0.2090 37,228,542 

2568 16 178,126,996 0.1883 33,541,313 

2569 17 178,126,996 0.1696 30,210,339 

2570 18 178,126,996 0.1528 27,217,805 

2571 19 178,126,996 0.1377 24,528,087 

2572 20 178,126,996 0.1240 22,087,748 

2573 21 178,126,996 0.1117 19,896,785 

2574 22 178,126,996 0.1007 17,937,389 
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2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 174,134,656 0.7312 127,327,261 

2556 4 17 4,134,656 0.6587 114,702,498 

2557 5 175,183,656 0.5935 103,971,500 

2558 6 175,183,656 0.5346 93,653,183 

2559 7 175,183,656 0.4817 84,385,967 

2560 8 177,281,656 0.4339 76,922,511 

2561 9 177 ,281,656 0.3909 69,299,399 

2562 10 177,281,656 0.3522 62,438,599 

2563 11 177,281,656 0.3173 56,251,469 

2564 12 177,281,656 0.2858 50,667,097 

2565 13 177,281,656 0.2575 45,650,026 

2566 14 177,281,656 0.2320 41,129,344 

2567 15 177,281,656 0.2090 37,051,866 

2568 16 177,281,656 0.1883 33,382,136 

2569 17 177,281,656 0.1696 30,066,969 

2570 18 177 ,281,656 0.1528 27,088,637 

2571 19 177,281,656 0.1377 24,411,684 

2572 20 177,281,656 0.1240 21,982,925 

2573 21 177,281,656 0.1117 19,802,361 

2574 22 177 ,281 ,656 0.1007 17,852,263 
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2553 1 0 0.9009 

2554 2 0 0.8116 

2555 3 173,854,336 0.7312 127,122,291 

2556 4 173,854,336 0.6587 114,517,851 

2557 5 174,903,336 0.5935 103,805,130 

2558 6 174,903,336 0.5346 93,503,323 

2559 7 174,903,336 0.4817 84,250,937 

2560 8 177 ,001,336 0.4339 76,800,880 

2561 9 177,001,336 0.3909 69,189,822 

2562 10 177 ,001,336 0.3522 62,339,871 

2563 11 177 ,001 ,336 0.3173 56,162,524 

2564 12 177 ,001,336 0.2858 50,586,982 

2565 13 177,001,336 0.2575 45,577,844 

2566 14 177,001,336 0.2320 41,064,310 

2567 15 177 ,001,336 0.2090 36,993,279 

2568 16 177,001,336 0.1883 33,329,352 

2569 17 177,001,336 0.1696 30,019,427 

2570 18 177,001,336 0.1528 27,045,804 

2571 19 177 ,001,336 0.1377 24,373,084 

2572 20 177,001,336 0.1240 21,948,166 

2573 21 177,001,336 0.1117 19,771,049 

2574 22 177,001,336 0.1007 17,824,035 
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