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'r;,.-5=(Jl eLiY uor 46-FJ "t-bB (i-\ '; $-Jt 6

,.*#r =f,*le sep .i*L:Jl els-l-fa-y'Jl ,p\. ,f j$* 11-bL:*'t; .sltdt 1;He,J"J. )
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C6H5CH(CHj)2+02 -----)C6HsC(CHr)rr1611 LH-2T.7KcaUKmoteUumene cumene hydroperoxide

c6lts(cllr,ooH 
-+ *fr:*Pt.f#i),".o AH-60.4Kcatrimole

ole A.U iJ+, ul!:r- l,t riltTtJJ a:r! rlln1r-l 6#XtsyrLi, iJ3(J f.h
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-!d r r J.e aljKJt rs3.nJt C e-r-l-roJr 
pU.1iL )p LiA CjJj .r+ .p;rrr q^dr

Jls ,y Jlt tf-;(lr-rFt .))r+e) J;*tJ ;y-r3,alr e! e-: "f rt,
.Jt o ..:.,-r.^*r 4{i ;ts Ji o1,-,(lr .r=51i ;r;i ;u aU-"ra g! +=ilr

r ceHsCr u-r. t s Ft, rr' r.ri',1rli"1j lll j#X H.;H
tP i .f-r YVI is-, ('p Ie.-l'Y.) *e i,-.,(!r t)JJt ti J'64,r,jJJi uL-
rljdl.g ge.;-1.rJl &-.:-rlf pra*"."q'y-l or-tjll arrKJr ,t at ,r, O_rjtt
c/--fi-l-r;J(Jr * e* ("f YVo; J.c J, ri/r1t I a,"v.rJr 6 ;t-Az tt+y
.;lt f_r-Jt*t irti*-p U );b a7y.ff cr r-!oc) JkE rtlr 1tr;!*ry

.%t y J4 J-# J=i4 e-r ,rJ"GjJl,
,a=rlt-i ;=Jri 6rrJ yjyJr ,,Ie *.-;- Dow process ,Jy,; Syi ryV ti)-*
etr! .te Cr__rHt ,sy r*,*r,J:p=lilr 6ri! j..et._.a;;r i;.ii,.ri ,1"*_*1
Jr aiu 6J-Jieiji.y', el.,-r_rJr ,Jd"r.' Jl#rlt ir-ii ili 

,e*_ 
..rr4r,..91)l

;tHS c.t3flt r*s-t t371a J.;1r apr g-, .r.r916Jr .q.fyi;ui-1 Jr;;ilr
g*.*:-SSI|-liot.:,arCf 

"tf 
g baa y \y -f s.py. .-1{. .l*_-c

b-y.i ,t;[.*; rrJt tV s-*.-y.;*="S1:, ,i *trilt tr J,IAU eL-.ifJl ,i*,Le
srHJ J$lill 

"L$ "sSl &idl Jl J=b hi^41V * . -f !u, -Le eq*,g*Jr
1 . - ! ) d*1r=1, '-,t)j4 ,f 6tLr, ,=-tualr f, p"t"*r tull .oltr(r ;*.=fli
ei[t: ;p '115 + . jr.f el,+ur .r*fji uy o/or 

Js H! ;,t;a- ()1 o/c

oJ-JXI &*rg dl,"hJt q"l+ "rE .r.r-.flj(Jr .r*.t(;f ;u1 3*Ar ;-rf*:
efl'oliil J*iJi "+(' LF+r 4jtla9 lty Oafu .CU;IL raab r.1rej,i rrliL
U) o h, _f A-l-lt.rLt .p J3,+aX 4Jre:r af=,a.l.r 6f"- uyi -^*at

.'/ol, -# eL.1.1#r ,-,,zr"r-

: &.,.,,.1.,iiJliArtJ JJ*JI r#r;-r*-i-, j#jlffi
J*aU c+.*. ,,5i la;-9 phenolic {*rJrrJi-JF-dJ' c.l,*-r,r-i

.(! t ulaijt;
rr.r;-.,)t; J;ilr .pr.i; ip ei{ (Bisphenol A dJ+ .rt) o\u J*tLr'L:r.-y
Polycarbonat o\.a1i6 J;rJly rpooy $Jlrlt .;.,lastJ -*V 

C p*t._r-_;

:,- 1t t .f.alJt;
1'tV J-nlJg 1-!,*uJt -NJa Caprotactam ptKl.116-f

tYt

:,. i

I



elJ*:-il Ljy t.rt rltAe fl,,,p i,+" y,,e Jf Jj+eU,lUJt tbt$:,/Yl 
el1

.1%; ;16'+-^.;Jt glauit ..3

J!UI e-J i.ll L, cl

6Jal1 .rtrlrt
;S-ytt

YA

YV

YI
Yf

YT

tl

cyclohexane i,L*$1rt,(L*.Jl 1t-Y- t . ;
ir3lu-uJ t otr.-srlj j gJt c.,tt o ..1 

6ts1 g"r, .rtl,,.# Ou..(*jl$-J t

Irr.r.alrd *JEJr qplr €,ri 4{*iJt.:6-ltd# .l..rt u!*J,*_
,J*r*,\'L4

#-rr1 ;!-lr r$Jt a,i.!J g,rr-(a1'l(,_uJr
'&-t.4t6scr.& iJ-.S.., ,*.ejl4 rf.4.+ ..p.dt .ra;zr:lt3!AJt2 J5t.all oi,r i/ d,-.+jD e-

,0lrl,1J<1t b) +it-,, t:t t , drlrelu"-Gj6_

-l

tlo

b o/oho -* rl.c. W

I

I

,

t'

.11 uj[-UJt gl;"=iy J>l a6;oior";6 !|Jr-slr irFrL=-t
Jcti-9 a.,-;Klt rr *dl e" J.,r"ijl #b'Lrp setieylic acia ri$JUt tlartF-o
e$-JUJt pV ,-P J-1,4;JJ .p.oa_.; rojql(Jr .r=J.;r jb'E 

erL_Jt
..jl-,J,t #-J-ll q.5y tg*.r;=lalr et.,,.ar:,*-lr.g riuJr ui p.l*=-1 d;iJr

& ,*t,alt iJ'll c'lti sqfJt g,c JJr rAtkytphenor J6_oilt tr>l.lJr-f
J1+.[.+r1r1,-bt!It .rq;UJ g ?J.a"a*i- gJl xonyr prrenor J..1r.J ,,!jy
c.alt c.ry-J e.ruu.a"3 arjlt c.rtr!&r1 cruii;Ir CUJX Dodecyt phenot

E JJ+ E3 -*-i i,r*;*r--; ...:U-3ilr q],,:--,1 $; ":U 
CJUJ.-ILJ

.o-rdl ., ;Ji5)U il4g iJl+JlJ gu;I elt 13ijr
,Jyt+tt )FJ J14ilt il53t +J."1 2,6-Xyienol eUil tdi (dft strtJ*r-,t-V
;dJlt .t {l ,)_y OS}t t'.r.At 

gl.- -")u o-J1r irt-r lj--o -r-a.,_-1

eU-'(Ji ,;aV y-ai d; +l=;Xt 6L;"J il.ir irlJj polyphenyrene oxide

6*t6 *i) rfL.alt1 etl.iJt3 c;t_aei{t &U,, ri i.tst;_."r- g;jJl pig156

cr3.$11 ,-,1j.=)U roit; AIUS p.r**r- d;"ili pentachtoro phepot J-9*! _J1r.f

.JE,t- .-t3+ -l_r!5 il)br e!.Nt ,a"tr ,{*y_F dui }-.2,A.)
i+i.c 4i J3#Jt 3t*a,t & 6-r)" ':rU"e}l ,:rt"r,.*f uJ.d,:,*.It g!--Bt

. 
.,--i*( c,*;Jt .rr.1
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Ir.(Jrr{l
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U,s 6Jt4+ Ou.(.oji(-u .# Jy"lt ir(*Iri: .c-rr.t gi;Jr g,r**1 r;-"r

"EhiJtf 6.ti*r Ar-1t*J1 ar-Jl{j# .f,Uat ir &r-. elJ4:-rl{ % t I 1r ,t=.a;
.6yj'Jt; ir.;.tAl_9 .1pJt U,r_;+lt

st' dot-r,lt6ra;ltel.Irtd irrjnll$LJt Uv/fi,-i o J4 Js J_eA
,fUltreta* \i 6tiItail' ri(; r6Li.!t;,,&,*e t+ c\F-r:|Ur #_-#t

.,r-;{t ;4ya aa-rJe,

c-rY.eta'.,,h*4t tslp AJlJftlJ iirl.r 'r)teti+ pt'lr e;sjr .r- Jr ;,r-lr iat$ g*

coi{6+ 3Hz --} ceHrz Ag-53 Kcar/Kmore 
'&rj14at iltjt

$enzene \ cyclohexane
sJt$ Lrr csl r6iU J.rlj g*: alerlLe ety 1j*l,. € Jt uL+ alrulr ,s r-"f
#uJt jrldq urltii}.'i Ur.1.1 9rl-r *3(e &ullrr,l u5 .F+,,1 g .rr2 upr/iil
6&-ur &e! i,L<!J}i-rJl Jr +-jLJ.r ie;,r.a o)ls!.fi o6 i-b:.6jr dl Jt
.a-;L*!t1 +i0.5^l oJy*rr{ 6JjUl 6Jr}.1 aJr;r ,rery_ JsUIr a=*"a.i -t tJ (6JlJr!.U

ltr;r u,:p e-pl= a"jyll j:-Ht.rtFll clry'r ,J" *j, 6 L:*l qJk.={J
Cx;* l_t, rrlu(-u:ryl ull-;)l i.r--- jl.e yf . ;-. r5r6Jt#l

.rru.$1iuJr
,-e t;.6Slrz ZqStl -F f, . -r, . ,*. e!* -h,p .r;s, #tJt lJUt ary.lJo €-#
d qJ'-*^."" ;K.:q td"jff oir T.*s FJ, Cr -11*" :,.ay .p yf .- \ V.
altlt *-1go r-d c,:s,(lt oGr o"r_:c lfilr ;rdr ye,ut*fu3J(,-uJr sr-i-n

*-q i.tJ; -!.lp i,Jlll re.lr *Jo 5rh+Jl +tijt f r-'-.c .aJ-iLli ps lr:"
4 %f o F J:i dudl ,rh+ f g+ .+1rr, crXrlr 1:a ou-*$F-"f'
iirrlr Jti:it ?e at\ *r J"aq pi ,ytil d JJ*,J! Jb,(., ,#J J.oU,

Lc'J '

e- c,.e 
:#rJlrldq r"-ll Jrr"Jt r*l, ei,.Jo'tJ.,,Bn-,, . ffili

6odti r"-l*:.Jr r.9;ralr .,le .Err4J .JjXtr.lctAt C ."-ur 6j;.a{ ;.;r;$t
JltJt 3 6$Ul 61lll i,r u€lrirlt e+ .a=r..,1l- l+.ae ;t.u*:_orr lelr---*Jr;
USJ p*'4 Ll,Lbt r,t4o JrLi..:lt:a1.ULtlr -bi.alr rr.. 1E e+1 *;jlll
.l"r-l A+ gt:Jr .u-ro.r+ .J.l)l#rAt ,,, Jrr"Jr Ju"fr prc i:ti * Jrli_1,
C "ta.t.*lt ${a.J ad+ill irtjliJl Jjri f ,rlrrJ' Sialr cj ?ttt g.il+Lt /-
.q:La:!f crltl+sl-l aljtii r**>1prll ;a,r1./=4t JJJ, Olt1t{ .c.#dt eJ.Yoll s, $t"d*A)o/oll,t f itrUv6Jrr4 Jllel(rr.J,,,E

4.e rio)Ut 3t pyr)tJl 1r .11dJr .lL,r..Jr;rir g.lr,ilr .4bJt ue-b,.a pr**'.,,
Stamicarbon Oy.,15'orb air-* ?&*rJ .4V a1rr 9e1.r a:.-.r JrtrJt

iYl



;q1.l tFi .'u,bt1 L;* ci gtlt Jl4 .tJl l,=l:rIl r.! JctiJt artrr it' lG-t
6rr lJ*-i qsjhjl JJIdJ 6ft atu-p." e Y I . J3 JrlAr ef E ail-Jr

.aJl,}l ;qJ) , & 6 &,,JJ Oh-,1 
.tr-.1, y dt3rJl ui,e cr)rti,

:j3lt lti

JJ! .rlJ)s :jj' rLi
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, -bl. lnJ sb ,14
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6*'U rl* t"t.J.1t^Jt s.&ll ,y\-P dJ"-21 L-kJer1t-\ . y;$-;Jr ..3

se Lo;r 6itr.LJt .6.trl la.t.iLll ifUjll c.ttrJrl,rll dxrr{ ou)l j1 .r,u*us g.,yj
;,u"S.a!,i-t .vtS * 6u;I .,"s;uJr J-dd! J.*r d'; nrqu'(Erytoray) ift;j

..-11".-:gu l,

ptd.t.:tlt

v-.ilr.gJt+el pt.. (hc,)ir.JJSl i* .,1r

:6iuJt

plfv 61rru..r;,rr.1G ,*I ilUfi$t-.g)l+el

:crLou.}t

.* .,2. (lr,-/ dt \.jrr1r4 cg.b .,t I 1fp-,/ gi o1 rrlr 1e
.,1f, 1lp-/ e5 f ,o> ei.;..r # 1lts.,;p.,1. 1Yg-/ gif, Y.;rt* -rtr.

*
.-*ot- bll jJ .,[ r ol.t! r u,A. .$ty rtr .;.b . ,A 4; rto

:p!"ta;*,Tl
;i.;>Ut ;!*jt o\a-)t*{)At eut .9 +jt aya Or*Sa1K-LJt er*=-_.r
eHl /i,-.t .(.o 1'),y -Ft,:Uj u|(:l-J ojluJr ogpsrr., *jUJl -tet' 

-a)

1 €,, i 1; # € y_S,r.! 0+ 11", . 1 1 I 3+' I {AV pUs rJU-*G1J(1rJr
*-_& + Lel* rt"ei"f ilUGgSr_t^.lt p"r.:r"e-r- bf .i r.r t gts * O3:.*
eU.r51 py*Jr1 j1jJ-.Jt or;_.i.1 .i!r(Jr Ju,ipl .Jts eu_i.J,/._J,

.,.uylt ud*J

t YA

I
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*

ei)"o

.#-iltir, ou-*tr(_uJr grs).rJ a+p :11-t .) Jfu

!)y{tJr or}*--1 (o-y-l r )
c.,ur.,-rrJr; j$!r 

6rr;1 aov ;.,-li 11131; O;J.,-r:-Jr -:l,,-Jfr J<-$
L+41 r(Caprotact"r; 1r=(J-1;(Jl 6r+.# 111 rr/-rJr&ts- qA .i.a.a;s!r

eJ*rlr rau g, .$l i;.{3t iF=lt .,} 1'r 1 ) r.r}1uJr gr;Jt .t*:--*r-

oK,lul 1t v ;l-.o.dr) (HMDA) .ofi,,ty-iot, o.,l!.1 (AdipicAcidf
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ri{,- n=-'r'
J

o;u3ry(,r- iru-$1l(,-t-

,t!u --sjr
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;ui}(u c-tt
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J(u.-J.r
0 l.<.!
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b

Y

,i;u3e1f(1t- vull$1 Jr+

r*'5.1l i,iL&JSru

JL:.9JI .p,t- u-ii

!-:,' j 6)rrr

\i- j arlrl

JUJ,I +

!-r- i ijlrl
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Jt ir.l
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ir rle
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rq rJ 

aa)s

a J-5

tiJl

oiir

pt(3,1(U;.ei;:e elJU*o:q\ r-i.) F:Jl i

a)t4,J-il\cr' o;14 
e11 giJt Oti.a$r"lr;r aL.--lr rlJ,ll oj.o Cr- rr

. (tf-t r I t r-1.) J63Itg tl5,a;,
.0t*fiy'*uJr Jr ftr(Jj,aKrgrsr.frrrr ou)l diJ

. 0j L<.-rJKr. J,_F.J 1, iral r** irr*$3ldtJ r a.rJi- t
.Ot(.ojJ(1r.,, (oxime) p*."f1r 6r*r- 1

.6Jrt4ll{ Jttdty pk(lj.r;f$r r:;raL gEI (Reerrangement) .*ilr ;iUr-y
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.fu-$rti-r-fr .ful ole (\1) rJJi{Ul c..rlr*ay Cuj'i 1'*iJ1 ot r!}t t"i

d
a.ri-.r-:, lJ.grb -rrr iru-$$-uJr O-r-.Si ;-'eJ=-r:lt &At-? gl-jt-\

.lVigorousl

.,!-,i-rrlr O-Jb t eJal'lr .rn*t i,, lsft dLi-i+i' *'rlJ., 7!'il-Y

..rle *un;'J 111y rl-;J+r.:Jr.9 (1) AJ!-UI i,rtr+=i..'r 6r:;l rr,rt drl.1L-' Ju:o

Fr' + t"5 ,.13;ar3 r,,-rdlL,.l-l,rLe tt-(jJ(Jrg'- '0u-'$-y'i-uJt

,-lorrri,-flU -ai:ujir ./t-l ,J, 11; r.ljr-r;Jr ;rl.pif AfJ t' '11 '-l r;

.1tf-t 'I,;*Jrri t"f ou3't-tidulGi' 6;)te

(Cyclohexano! / cyclohexa non) JyL.$.16t-"

iyq.<r-d.(,-t /Jy(,-r1i-ulr ,, -h'J, J1 ouJari.(,-tJt 'r-J1
ji;Ufr .t' U.:.b ;t$ tyi4 (Alcohol-Ketonc oil) gi (AK-oil) + JSA|S
jf #r.c:.F+ ;--<.$r- ,rj("-; ,ipr lijlr +*(* u;.l'r'r

.Je."-r

c"F[,, *o: F c6[3roc+{oo-Ftr
CjTcl'ohexane cyclohexyl hydroderoxide . ,ji 

"tL**, 
p"t I o;\ y ;z ss"t;-s ,i=* 1i oFJt 'r'-J1-"r-t-r"$r

.U,-p tu :1 o i.-';rlryu-fi1t-r-; Jyu"$j!t-

2 c sH, 0c I{ oo Fr --? 
" #;f"H.o,fJ.!.&, 3f; P. n, n o n

.t*S1t1o!.;-,11.9 ,-*,;ltJlt J* qiU,.;rt,r.': ir-6+ qP #;r'i'-jl

dF; 't*u.e a.rJ:r ef, .J,'Jt i.*i L...P .it'e q!4i 'or,16l
./t*i } 1Yoto-t . ) rr,r Clirr, il, &)'lJosli f%]' ! f

.Jt*$rt(1u-it

r€.r!61!t 1l rJrr',iJl J- l*\tsr ,,u,,1 ot'e drJ)l o*A i"')[r crrlr-4t

i# d.-tll 6;lll dJh1.l Ct cLtlr ,rh"i= g" c+Fl *)l'r 3'r*:,-; u*5
.1jra t Y-A; hxcl (f I \o*\ t ' )

Ji ttr ,.11 riu-firi$t-lr a.rJl l"PV ,9t* 6'ts pr)'r c'ljJt r'? r-:i
gr,Jr J=-.i. +F g5hJr oia 4" d ry cr{1,11 J-Ur +' ous 0i/

i, *r, u!- orr:-,)r ur*t}f i:j*Ir ua*rpl aJlj)'Y! Lg]
,.a-', aiy 1l Jt ,y,F F-:,jhtlq Jpu:ll ri or-*$y(-t-tt

i

i

rl'ti

I

I



4t .p* ?g'S "f\ J=;Jr c-rtt*, ,f _y 6:rp lu.rr_-l.rJr +r&-JU
# &Kq f$rirrJr b.J- i _"fv pb j *r-r-.f3;Jr uus il?y *r7b

.;!iJt *:ltJ*c st.17t
:* q eL,_.lj.Jl ,arU e,r-fir ci pl"r.*; (Bashkirov) "*,r)t O)i*\ ZA_-h

(.p\ Vo-t oo;"ro #'Jrt&q i.ujlr gi .EI,U€ ,rJr pr&r U (ho)
;J-*f,Xt U & V r**r Or<Ilr Jyr-*fruJr e" eLtlr *F"b rrl**- .rr_fA!

;aeF 1p-l c.rtrrYl g g-#.a"rJtt .rre J1*$r il#- A,4;13 Air>Ur

,L"s .a:Jrlr ,. rLU Lfliitt & -i,tu-cl-dr r(rJbui:Jt ,Lit o-&- . eLj-*:r
+,*,r Jyr*<,ofiUry--'tt+'iEj)r aruj ji 6JJ)t;r eJ.l*lr lia c.,l;.r
,.rJ"4 i,LeJ-t E;tl to-_.t (o/o\ ,) Js'rbt J.* J-f*t, a!.j ,r.aj .6.F
el: J! Esl ar-Jlt d *!J.JJI gaeb pl*+;;ar *+p rrr u-S (/ol6-t . )

.Ejt"*-,11 .o15Ql
,.rtJ.a$-uJr 6.r-5r ssl prr(lA16Jr EU.j (Stamicarbon N.v.);.n-J,-! d
)p:-y. _F (1-A); (.,1 t1.-to.; -uo;aa,-51.!r-rtjAl ge #rJr t3HU
ay* aelJj Urtorgu rJ+;Jr *l;.pJ' ".*; .e^!1(l, f*, ;r;u.,i.
p.!*. +llr*a; pt*t ilstel Q;r(Jr rr.9,eJr J/="e J* f*** .1o/oVt,1
,i1l,/ Ji $"s E"4 t5 ,;j.L-.e Jrldl 3dt or*G_ri*_r, sL4r,1 .irlJ=:,yt

o-y .Lr*l= 6klT (scientific Design Co.) aq.&J ihl.n. & f L -;'ff5:
d!.r-lH{t rrarL--l c-,!_61 

3),1,*t r_5+_9 OuSa.JS,-uJr ax*{i g._a )_6=,1

J".-5,.,.ry&u" ,,JFdt 6d-.'yl 
ry-u oi *rr,F& La ;r.,U a:p+f, (Nretaboric)

"tt:J4 ry-t;e ela--1jab-Jl 4aat"i 6*n 0-e*(- 4Jl,g,1_,r+
-;.rl u.rl.1_q 

"+-"S"riSrU, 
if"-y"(-: o.11.Ll .!eLt-{ g;jJt (Feroxy boarte)

'6*^sYt e Jt ssx-s go;,lt; .d+Jq iulr Jd4 .(cycronexyrboiitJester;
,:'e*-rgL;l +:d1 6J.1lEi (k;A-oit) lg / Jyujol(,r- *+ **;
J3;dt gt*;t Ull i:u .6o- r"f .eLrlt ,F6s pr"$;7Klr u:a1'ojL-r;Jr
,$s {*r,ys-i"., .:"&t g--Jr ;eu"a d J}k+r(r..r p.r.a:.*,-.; .+Uyr-l
uyu$j$tJ r p,ra:--r-3 . .luJlt ZeLa g1 /,,_*<.jf$u" F*,, ;,--,
4 qai'n5j r:illir ?f*il Lil galr;Jr.;r1(Laclrrers) clUt c),tJeJ .rA*f
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;irli .-{5 
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J"ae .grf,tCb g-rtf Jsq* -1*!rl rqj*Jt pe U*-.,,J-l ,rlrtE ,r=-J-d
-r,-1.r=*[ ,rue-I "rlq 

cit..lr c.rrlulr J-t- rr[-ei rtel rt gri*tr qJ#i euL.
i.-&* Jt rj;r-j ol;t*lti/ uodt1 ci53tgdr rr, .(lrjuyJr u.a.rrJr;sf ;u-sj +;tKr1;*Jt d,*." r.5 .lp ti ,.z,ifi ,F;. \,ie J.€n-J i,,-i:Jt
e[1u1-at La,lt->. et -J] ar-.1lr J-rLi, Jt l-tr"_riiel._Jr. C,..-

.47$l r*.*3 UUtlt .raeb1 (Furmaricacid)

Jt lir Jku .l,j rtlt Jy tS e .,,

"lln

rl lt

olj,

ierL-

4JUr

J.r.lu

{:{Il

Liut''

c.[,t "iI

+

at)t

+

(Scientific Design) Uu--P U-ilt 3J-.ti d,r J.,-JJ,:/i dl+!1, CLir:( t 1- I .1$S

tof
it:t,
1;

i

I

I

I

I

I

l

I

Y

l

irlf eJljl JJ+ ,o:.Ja gll. prru.*; #_rlit' t.;.roiie!r, CLj) Jq dq*
* .i(*'-.rltr .Li:, rr.. 1t4 .rJ/ .r:..llr ltJr d iJl.,}l g,c rtii.11 .Jrti.J, ,

t1



& ,J*L-.y'JIJ (#t- J<" ,r" J.r.rJt ",rr ellr *t*+i el*Jr" .f (o/oe. )
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.4Lt Il J.e etjLiJl ni" gP -r., iiJi L-t;. ,Jt, 3-1){r r.r.'"yqi[ elJtS

f 
hJ * dJi 1A r f 1 jc .rr-1.l"ii eltlt i,*.,-, a*kIl ao2 UII u;ri&Jr c.-rl,

t+T C gl, gJa,u t. r r pl.e i * .iJi1ti"o1; y' Jl (-liiJt3 t qlY

.1 f -t . ) J;rlt .i t^f,4uJt r*-yi| -/t.;Jt uyii

(,* .rJ'D {.r4aieUdJ lILe i'Ul ;.et:;!l crtitUr :qt-t .;Jj.rr
lr c r 1 11Y

r10
114

Yfle

1f
t4

lr
Ar1

iJ J-rJ I

lorT

o*ltu.r.li

Ut";Jtt(ayi
i-I ;,Jr , -h-. Jl r, , oi.J J L:, J ,JJ

,*;*tl lsh*rt 6-Jri

L,AJ .il

P *+l

rAr
f o1

rr\
eA
d$

tr
tYeq

&tillay ?^'{Jrpi.4tJJ 4"7is1t .rGtljt ia-l .1 J.1*-}t.1e"-+J.,-

J{JJ#i dgt-l,l 4f,t,!1 .>tIUJl ;(e- t r, lrf' 
@''

%

+trl)l crutllr

I (qrir.b -ili
%

L.rr:J I

rrurl / a.jll ii#l JrLi,
.rurJr/;I-tt i::Lll (lrLi.r .

;,-.iJt/ l;tt l4LJr #G.
{)J=/i cul.rijl otJel y \'.bro eu

'' - d'e!'

o l,A

lA,6

rr,. .

I t,A
rv,1
t,r
t..

v.t
llv

Cr

lrol

111
IYV
rY o

rtoi

i

i

I
I

l

l

;.fUiil c'tiujl
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:PlJ*.i-r)l

,* t -t Jlr .:laii) CE) l"o+ +t+rie!(r,.rb.-J!Jt Jai U Fl
c.rtllt eUl C l,af;il3 ,tbUr:".,| jJLl .(Unsaturated potyesrer) g-Jt
.i;:y."..Jl ;rt, i 6JeL-. styl * tlt 01) ilsi C-i C irJ-*.JI 6.;-:Ir

"d.4EJl 
og1 ol;.Ll grlJ-ej i=rt.,;;lt otr-jk *t Ct i! ,J g.rx.-.r-1 tJ

clr.rb-dl ,.ra.L' Jl k!-r4 e *_.ygii tlttt ,f d# c,,q"f .Sta1 .c.rU-dItJ

$JSl 
j1lrdJ -r-,* 4J..Jt .sl .iy;f U c!l[r ,,aru j-]i c(Fumaric icid)

.f,-;Jt d t--.5 ((pl o . y 1-4 Alrr,-= Q1 ;;-r €1. l[l ;a.t-L
rtlalJ:u-,l; J-,i ,Jrl r.;llrr:;l.1 CLi! J eti-Jtyill L&,.l,:r lJ4*r .(l q-! .)
,a-J ;..;>tit a=aal}t3 q(Jt ntbl ,";"'6La{l Zevc e d.JJ"rf pr.z:-..r-3 .g;r=i

.-*"br,,$;Jt ,tsub 3lJ-a:-rl +t" Ji ,\-))t et'b"itt) 4r.Jr e",t4=Ir

.p sJt rjA e.!;yl*iir

1io:Y0,. prrJd(-7ll oJ.ztjll c.rf*'Jfir *A;.r+i dJt"ertr.ur-,t oUrl ;i
B,*Ut 0z6l rc-4fr c.'y1 otiuar %t t ,gJr to ri JFt .;,6t)o
+nr.,rFr s!:k=ljt 04f ,*gJrIr, d,U-Jr,"+JiJt jtut*? Yoa ,aS;*lt

.g;pi ;iLB .}bl#*,l okl l1

(Chlonobenzene) idJ"lJJlS (A-Y- \ . )

ry; .i_g,..It ablE_,*."J|elltl;.t1.*r 'ah-t9. U-nrrrS grr,i oFLa
c.ry ,;l!t Jlt-5ll"*t L..l ,6Jr/-r.;rl+tt ,J.zsi q.*{ #_}J)}J5 u+tj

. fJ*:Jl .)Ultl r-..>{,Jt

g;rf,:er -b,*+1 1pl . .-A.; .rr 
"pUJr 

JJ&J|J o.,*:-.Jt aar.Pi.rl&t Ltff
Js *i,.*.tr Ct'- ;-rrAr t-t-# :i,$*-.l}r {.r.15 C-- jl-ir pt.r:k-,,L

gs l.rli: ds-.1--r:i 0 le"J, (/o1 ,) s c-y:s# c;rt*i (/oh, t

d-vil-F

-t:-l-+ll y (oxychorination) 4J.-5"b A-,-d{ g-,t4.JruLJ! e1l.t5 i. .1,6JI ,4-#
.r,r r(J*Jr,J";;rlre,l*,rr,,,Jr *Sli U -tb ;:r-y!l+4ItJ ir:tjJ$l
d-J el{ .(Rashig-Hookerprocess) rg-!*rl €l+ hi,-al (l Y1.-YY.)

.(hto1 U -;Si eie* 1%t ,) _f ly,,)r

t.oA

l

i

l

l

,{



+UXt; Jr+lr q* q oq;u$r y ,rul U;!r ar,Jr uSr:F grbi , -+,-

fuJ, Jr.c e-yyl$t g;r-.olr:tt-j c'tilt c't.ro,_rl rC_JtlS-Fb;rI
rljltj rl*a;Jl c.rtr-ytc$ .rt.rrJt; gU.a'll 6U1 fl*_l..l l4n311#lr
(chlora) Jt.ljll(Jte. *lrl", Jr(DDr) crt" J1A,-;u3jj!l$lJy'-J .;JI,q=-Jl

.cf+-.,r*t ,y,lv:.yr-y

i,-JuSJHl ist:.eJJ aL.-,jr .r!3b$; ekil,J r=.*, - dTJ-;;l 
j

#-"iJr Jl g;Jt ;43Jlt :ed F,-l.r+ f .:t,+-tt e Qs #.i"-J! i.;tUi,
'llVA pla qi tra rl rlfJu i-.:Jl o.ia c*;airt1 .Aa/Atr i$f l 1; UU-./e

q1-'l .; Jt"rlt crp-.61.fjJt ra_p! alt Ctil d #rll ;.1Yort1 p
1A-i V; -*e ..++ t' .J,a)t jJyp,'il gj, g s t 1VA pt J ;reJ,9,Jr iu;f
J1;,tiU1,!<=,rb t+_y ieJ;"; r-1jJ pt&r.,It J Jy#,-tl M ,y <%

Jl dl-3* ,J*- (%t Yl -# .rl,a a.ly, ijr:f.9Yt r.r,Jt y-i*J a€rlr ;r-;n
pl"r"**.al lri .1 Disproportionation) JpJt JltJt Aq-&i €t+LlFl-l ;r--i.Jt

'ruu*al tJ-1i srj.' €S t% I *l -r* $";; ;&*1r .;rq;r"=*teE! d J-Jj'Jl
d 6&-ij*o q"}q ,+4 "iiJtj $^JA" S .=f*!;.Jt d.rr=:"*-,**,-i .f. E -u+ ,;JpY
,d.r-fu.1t ga 6,rj.t3 crt=e{ 6* 6ir isyuj;;Jl c",t.h'-jJt 

"f: 
.J=l=Jt

Jl$t d t"f t^-el; el,-.r.t'.il ua"t' .c,=lu! ,U--li)-p.J.y+Jt .prrfl.1r1r.(Jr

.(1-1.)

o;J* 11,e; 9fu-g-S#t .:r'i.=.-lt eu).i *i"f ;*jlt .J\'"t ,-q
oJrEJl JiJ i.ata r[" r- J! c+U.f-./ll,sbl-l]Jt oa; .Y. r . plr,i-,.L

C-d U"j_lt ;|.ai ,"-*,_ t + +-;t""S-lrJ1 st.ot. rll g 6r1.t3 dJ ij)t*-,Jt
uttr i 6Jt ,6yrJt J"rtJt; e(llt e, c,t,,Lr .i .rt+!-rJt.l i/_rr rl!4t--F

.u,*.lrl J.€,,iJl d

( 
^I

rt; I

ii--r3.Jr cW)(f-!.)

i

I

I
I

]

i

I

l

i

i

i

;

I
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.,i!,(I . . .) Cf-rl# 
"ttlt 

dFt :11-\ .) J-r.t*
tocVt
t.Yf,€
I .Yt f
IYYYV

o/of A.'V
o/o't V.l
o/olA..

%o t Y.l
7otY,V

t lvA
! lAV
t qAv

tr r r

l.lAV
t I oo

I AeA

r lr\
I YYV

\ {,rv

Y1q

YY

q

Ylf

ii.i...eJl al&Jt

L"Ej:t ai&Jr

JY{:-,ll
J)t#-,tl Ji.ti,
:bt6-yrgji

IXAD irrJJ+Aq X3!rgI
91't'"

otsrlt 4j.9.1t5 J1 *lt+1

(sql1lj/ y-ny :J *"{r Jrr',.lr

r. -6 rr i.r rlJ r ;r OLL-, r\r, J) -J - Jr.

TDI a5Jy'r sul...J-.ii $,tj
e6-l:16

JJ+
alej-,'

L.J L:,

a.il,4

(Tolueme lliisocyaoate) #rll #ti$y**,i Oits 1Y -f - \ . I
,ltrt_e dy r:brtj gLil ,.ii gel-, db ,-J*;/,Fl iJut,-,ll*i dtC E-rsr:=*r-

gJ:-,*! t 'a*L*-,ol"! .,rL:") I L=-."--.;u-.,#l (potyu neilliane)

ty$ CtS) a.e+.dJl slJr-Lu'l-l ;*-ha- .(Foam ptastics 61erJt c,t(;--1Uy
:+-1t .rS"sJt U)ker #rJdt,y U-j _#t r;rul.,o3-ai

'u-lts-e gtr elr) #-,Fr a'ts-\
.,p:t .;u i/ 4L14 u Jl;tlgs-t..Js b;"t^-t

dJUt",J,.-J.i dS etr! (phosgene) qir-,yJi € U-li +ri .r:jL, Llls,n-f
'#'dJd1

-Js-Pr df x! ,(1-Y-i .) cl--ntr e:p Jt n4ri, a--h. u-l-dt uv qr$
.4,iiijJlt;iL.X Utrl;J"ri J*Itirj"t $L4,- 

il (6Jj #i;,.r.*;lt aJ#,ijt

,p$r #t Cs -r+r; ,cl1ft/ ei+rr<lt *,Frv u lJt eits' C pr*-.4

JrguJt t,r 4
Toluene+HNO3

n*sta rsS.)*.ilt1 Jt.iJt rtt.rr J ,y )& 4 U--lr-ri gtr a=*-l M ,t*
Arlbrr(..,rjLiz rJp.q (+Ldl .J,IUtrrLjq i*.!riftS Jt U_iiLi ;U

2,6-Dinit

.,*.)lr-
2,4-Dinitro toluene (80"/) +

ro toluene (20%)+H;O

t1.

I

HzSOr i



..9y" qi etll j-JJ+ J.orilt slt.ia lrle ar!-Jt e- .\-t'd--r J<;, rslc relrex

ettt.; r..1ilt all.;1i+ J.ailt otJ,or C guJt ,pp- iEll iltj!r'r .J-etilt
..si.:Jt i+r'il .llrJ,rl, JJ."r.U Ui:Jl e"ldlJ

g. aJrrrlr oa1 ,a,;7*lJr aJ*r cs.rut,.,.1-1!r 6rs1 6 f-t-*lr aJtrJl JL-i
.AJ"rrer iJ.*.; Olh 4 d1..eldl

CH,
CHr

NHz N=C=O

+2COC --> +4FtrCI

I

I
t{

il

I
i

I
,7

N:C=O
NH,

2,d-Diarnrno phosgene Toluene
toluene diisocyanate
jp .l1I" fl ,+-pl-r-df #u-ytl(ub .+b ..,,r, d ;'-*1lr ;ti Elll +r+
'lr{ "lU:t.r=Al eL a#te ,J, Jy"*tl J}l}l ., .jr}t er-.r-l}J, ,orl-5
Jt u-'x.,f*Jr jre r:-p- ,tlllr ,:ufy.-f-f y,-r ,r,l.r 4a'!r yra Ut"i.rzr"i,

;ri#i ,: iE"il d/ otft j :,,gi** Jy*l ,(+1"u a;+*ilr ga.l ,i;}(Jr *=+Jr

..+,:-l-#l ..F rbF jiA ep r. #cuur e,u;e ilrJFJl r-1!5 Jt;.uudt

34 ULa!aL44 &J! rrt5",je+llJ*tu- i (f t \6-!1 ") e +3 o''.\r .9i

.19loA s;

qtJdiJrt,ri. d #(Jrg.0y.1(Jr #ii.srl-i&t',i, cr 6rtr;ne,-,yiJt E*+
.itirS -L*It Oa.ill .:jn'*

Clz+CO-3' aa.t,
atr.,Al--rl*l r-rlpr iur"rj-r-iUul A"r-i.-J lJs 1? t-t '1;$*;Jt ;
"r.r.r * 6r:i) UlTr rrlt .:J)l{i-,r0urr iir -rf,;,t#5"fi

* .,M u-!i
* .,1f t (ht'.;et-r:;Jt,-tart,:

* .,1v1 (h\,,',*-$Jt ;a,v
g;:!rl fPl't' ael$'6

rfrL:sr fl f I c ..ry..l(lr .r{;i g;ru[

6rro;rl fp lt t ,l-Ct

i

rl

I

-1-

--,, 
.,, :,. .

I

I

ti

i

I

I

I

I

l
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I
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;ij i

'tji 
Jrpr

FI:

CO ci.

i:a-.i ;+r-

At-tr et!

C}I,
N=C=o

+4CO,

ri:so4 ,
HNOj

ryr.i

TDI

qr"sJts*.. a+p (Tnl; ddjlll puL-, e-.{i,.dU e ul :(y l _ t . ) J*y Jli)r" Gli'^4.< irt-" ,:,l4t -uu-:*"fiu 5r:) ;i -t[-._
CHr .oJ)gl r.J_9i 6:t -i

+6CO

t1Y

N=C=O

,;..,

*hs

, r,rr-.rilt

----+
NO,

NO,



)J.r$ J"(Y, .) J3 !A-a1 ip igr-t t r) J:e cliLJl JJIaJ! Jrt'tJt E;4
a*i Cl=, .oJJJi)jSl ;[.a! ,--$r-.t ,P9-r)tJE lrU;!'l 'ti, d,".'r-h* ju-

api ,ir. tt1u-.lt.... r1l" 1%vt1 I !ra1a"*'r 1%rr1 f J)al

,r.i<t,ptr*-,, 4 i:,.--Yt cj.a -;ocr rt';fr'jfr{,,j:rlffi

a;!r otr-1uj 1Y-f-\ '1
(Benzoic acid; eb-1;Jl ,,*V /

\+ ,ir--r$r erJi O-*.f et-.r-F.Jr urb CE) 6r'tr:-r et-J ss-'
l*i<it10) r., c+Fr e! ir i4' ';l;ur 1r-LJq al-J)t

11t ,-. -\ t .;.ur iuiz J'ht c-!J*l J',rJ, ?r'i*i 'iil,! 
:l!'41';'z1t ' 1

ikrrS, 6u!3 r-Y-t . 6-F,iJt .J4ilr gril g1t) -F 1YV; t' 'hi'n1

.1a-t-'l , 6y'ilt g

uth ulltcr Jr:-,.alr 6t-;) iL, - s\Se-$--*.-)l L&rLe r'-'/-

ari.r*,-.1 r"5 .istttl vISCosA) e-Jq eL*r.,-,Klt 6t-:); (Dow proce:s)

.s.tiJl &b 4 lrrrdr ol1;e pr:.'-;j 'e'[ulrrrlr ua'lt C'r'] &:'"i

:61./.(t c,la.;l.

-:.ra1 o1.r,r-.,j,l(ll i,^e $.*- r&s't ;-iJlr + J+ll &nJ"d e:# +-fr

Benzyl chloride CeHrC[IzCl 't''l-19 ..F-l

Benzal chloride CcHrCHClu 'r',,-11-j'15 Jll
Benzotrichloride CsEI:CClr 'r'-t-11l5 olau 3;":

tt$.*- :a.^,:i1ii1-.p,1 t".r*;Jl ci-rllr Jl tr(Jl ia olfil oj'r y-f3 ,,,t'1

'rl ttf f .1t;qt; 4l r's u.jO'"J JLi' I ,r't$r.'1ry! 'r's l-r'Ji r!-t'lr

],*,,"'.ul i, ei,P,,;v-r! r,(1tY hYt -ftal"'u orlt t'irlLf-
.+lt;h utcti,lt

r,=? Lli q--r<i Aii 'JI 1,=.'- 'aJitt gttlrlt 6131f crt+*l a'"ull c-l\iUa'Jl r"*-

n.nryr 1 J1lt$r,1n o-fu-lu-l{ ,!-Sc f J':e 'i'Jttl s"1,ll'!tu'r''lLa-4

prl'ui --i'L .c-lus .,l.,--F #-r 6ti1 t) osr*' er'!:',' d;iJl(alcohot

Ai ,*" ;l.;.^S Js$r ,.1r, 2tr-,r -P.?ryt u5 .!#' f'],t
W "b rJurl ..r3uJr Jt Jl- ra +*t irL,* 6:t" L!''FJI iy-.!' 

.i.LJ! -cati',lJ 
a^j$r ;l=.rfr oq.tt'(Jr d'c'a 6Lil ti.l;J' .,l,.l{

t1r

l

I

I

i

I
i

I

I

I
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J! r,-J-lf .,ilj-3;l{ .}-ii r(Eenztldehyde) J4-'rjln J! r,r-JJIS Jt;q ij g:*-
.e,I,-j;{t .prt-

(BenzaldehYde;'qg-.rJi Y
,)r^ ts fi e;,;x.,S ti c.rfl O1G1'r.lr.U; r y-rJyJr a.rJi .r;r .r.g-'rJ i n 6*,-
.r:e i;)tlt j;pr .)r#,r f-.*f e'J,' JJ"<J' ,},-fJtr et".r-hlt Pv
"S:Ht 

oUri 6.; .$,[A;jl jtit :3r j1 *i.r")l;.fi 1l.l*r:al1 rt]! 6"rJ]t
.A#ll dt drJr,r,-ll l=tJi"Jl

.r51i 1%lf l * U O& iWs c;r*el Jalz r(f 6 r r; 6.11r'-- ;'-71r

(fyoY.-t .1 .4 J3a'r!r a*; Cttr" ,;plt .r=J;i (/ov11,;.lr'-rlllt
.1%6r-fr)i^,{L.a}lJ

* g (l! 6.-t *) J.e ilJ)U !-f J.ueJt 1.ue.-,- YT cJj-. .$to

J1i.rJ.$ _pb ,P Jir+tr &q .jt,i,.5 Gt{tst +)il j:.r,-$r *)J..t
.ilf Je 1.5 J,-J-/5 J'-f..rif &c -r=gidity'te::l": t;.4 cJr-;.;l.Jt ,ertr.

otrt-i1 '>ti,-i g,. .rr-.rrJJj c,,tadjl1 e-y-f V,J.vS J"-g-Jt!t fJ*=-c
_lyhdl-1.1ruvor; ia.,i,Jtc;ti ,6rL"lr rtftCujld e*i:*lJ tJ i-/=l_Jl

.eu"r' o4bl:a,il-s1

cru&ljJl d/$,; (E-\. ) /
*-ri, (!-t-1 .)

-r{t5l1$l: ;r.1.9}t ot.or*-i;*i1 ,#uJr I 6 ).:* a1la o[lr-tJt g:s
r=i d,Ui r-L2 to5 ,A:J oU--P ob J$-l ,;-.,;q Lli)l t*", g::,-.r LJ ,irlrt;
rt3.5 a.!*tt crtfJl J)1* a.qt;- +Jt{ {rt,*Jt c-.hr. Jal .r-rt}t ;f-,aiJt
.j:-*{ g;iJrc-ijjr ,=r., eJLl aJic;rl tu-s"*-sno'!"", a.-uia;rf
,r,ri r;1.1*.,1a t"g.b V,Lhjt rlr;-1 rnrJ! aJi alz;t1tr1 *-\isSi H ,F
i-,.-1!r o[t c rtrr! +rq {!i ir1 .6r1.r.e +t-:t'*Ll +fX+-,,f r 6J."-eti)l

*:tJ* *ri .i;t}t r.*-r3 ,jtrlt sJLIt oti eIL- Jl,JiJrIr j&l.!r.,.,-f"!
i+l' ,atrLa;IlliJcrJl ,rbi-i.iJ;t otJhrt g,.6:ltdrt+!_Ur L#l Fa
.ah41lr .:UJkSJ-,qJleti!!ilurs-,)J Ute i.ltgr t*Lai u,turjtd !-l!3"J

a].-{ rrj.s i-f-S ,* r1$ 1Y o, ! ) J4 Y il r fls oqlt;JtJa.ljF CLrl cl{
,.-lLlt 3i r#J ,* 0r" t V j4 iilr-jl1LJt J>t6;-r s&1 ,b_1s 1a/oc,o1
,,f,b CE) 4r5r;UJr ;,, 1o/otl1 -f 1le.,'*,; .it- 1r/otr,tl agX a,*

1r.1

i

I

Y



.-F-i.JlJt crtail1_, ,.lUJi gU) ;t, ,rlr rtjll ,c.Juir; J+ ,JL,J eUuirlr
J-l.tlt .r+ .r3jJ; or.qJt; t t -lt 6Uil g, !&r;rjrJr ;,. ni,.Ir il-r-{

. ot,i-{t e;tdr;lJ i+.!iJt drlrurL-,Il U (V- t . )
os;"r3 eL.oS q-h J! (Cft{rjiJ3yJ qrj}r e""jlr gJr .q-puii rl^UEi J"-,!-

c+.$i uJt; +*tr€,hrlJ 6r;;l at *-1"rii-L_Jui e.r*+..i,-fJS eu)
*t' g*-J .1nvc).l'=iit qt/t J.r ,C, +e JS.rigs J;y'r .,+tlr-i

.F,i.]rt dJhrrJ Cs) ntj*. g:.:Jt u!r:3 r-ryr #A-? i+ljr. Jl
Lo( (eiLB A"eL"e sll+ ,,i .#.i*5 .:rqt-rJr eg ;.ra;.-_1 rjo ..gKl!rj
r--":.9 i.,=ar eIb J guijlt r.r"lt t'J ,:t€ /t +Jr;rS Jt e!re!#r4J

...-fLJt3 rapt
dJt+!_trrlryr u;Jjr (JbtJ**d1l :1v-t t) Jj.rz
+jq:Jt e;t4rtt &"-,*J t c,,t+:rit hl Ul

.c*L-tsu+-; 4$J!t e.,t c;t.1

-*'lt:r &5,isiui od,U

J-,i.]rt oQuitlj jljr

*-r.rJf eltl al,-5;rri

+$!tt ;"r JjJr d/tarlJ

,:l=Jl.:l 
-Ji uarL.-p

u.Juirt ;.L:p.iujr.Jv-\l

d,$tJ3,*t ,rr,.t*

+Lt.lttt*

.tU!jrqd

(Phthalicanhydride) {.,14Si,:Ul$ (Y-{- \ . )
Aj"Ell 6J*tXt qf * (jdJ_ljJg)J)U ,ru.,!r pr"r.*"onJr *r/"oi g!t.i -u-,rq

',i Yi .aekjl + ;*,t-rj-,f>U r!+ U;i osu ;!u,iJr .r-+-t rqrlL--iJt ,3*bJu.
o-;rta. Jsy !:*.-"q ('at}'l *!rl ., L?l"rftiJ,l ,5!t aJ11r el(r ;1.:e-;J.r;;3Xr

l&aa r o>+!t ,ilrH lp} qr;"r4 rsle 5j)lo ri-Jle i.,14 aqls! icJb cr*J-,
,nrr=ri ,+S eu,l r, JdEi.Jr olo.rke"lr -furiJl .ssi U' .o-+Jr,;lr*r.!r

6r,- eUri '/jl +* .5jJr ir- I .; J-1-r.|.t .l t"f ,a,L-ljyi 1i cl*>**
6"r.Ji *e XJ uleiirr;jJr ,",r.i.ril *r*'ji.:J-Jts L-.ar t--1",

.alt*Jtq tuJli, Ui{tj}i;Il
(fixed bed) c.::. jtit I+j{ .jjUjt .r#y 6ll, ,iJJIl g-#

CO
CHr
+3Or -__> \ 6 +3H2O, Ar{-264.8 KcaUKmole
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CHr
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.(fluidized bed) 4l=,.ll {i,_rblr Ji4;.:lr a;#r +lJlr ,lJea,Jr i-rJf s;J+ kd
CO

+O2 ------) O +2CO2+H2O

,j eU.iJ *fur.1".,,, Jr*I ,:s rJ*Jr.yUt, ULIJJTXI ,*jffill

f *-.1+rlelJts Cb) AJtarJr/ i,^Irj1r;lt pt&;r;-or :(A-l .) JJr.+
. <%>'&"fii 6J*.J,r crUIJr

lqAt
A

V

Ao

19Vo

YT

1

VI

! q11

t,
tr
Yc

.elijr d"L.i ,-J, cduiJr
Lt.!l 

urL.[ ,] ,leoJr

+t-li-1,..,-ti

$u-u 
"tri 

'd,p- tpljr4 n,r*fIr a_b ,-prio-_s rrr*,-q 69 t*jl
. ;J+j"J tJ +; ue_I r udsir

j:;"Ut J*l t)trtt \#iJie**Jr ,.rr"uJr ,._.*- ,JrliJt ujJJ_J -onij
r;Le 6Jlt, .(/rVll aI,alt ,r7 qy1 y' h;,21c1"p f Fe-?!o) d{rLdryt
.SjJ#f eUL. t{ii ,6J*t)t g,ly ,r a,-jU- o6i grs ..r{jJ=_di c.U,*e
Cly;dt #L€IFJ (Cir,raconic anhydride) Q1.[if d.LJ,tlJ=*, c(Maleic arihydride)

;f="t ;;tf.*1 .Suo .ir9-rKr .r*Sji gtai d)lri J o1)l:c .(Eemzolc arid)
.ilou-,. 6)L+5 aa ertL,!l; SJ6Jt dUJt # +;.r+f CLl,,

{ :-d .Ju:a.guJr *t l ,}*: o#yl r} oLI.Ei* orl-r,'rr; (6*
UuJl Jbt&Jt 6Jlf UijX r*.))Jt .:r.r*lr fluri:rl .., .il# ,n rLr a.,.,_Ul,
6.:!i:-,)t1 5Jllt Lla F,t,rb J*rJ c"rtl4Jt clJt,lJt f&u eA, * i,j*tl

.J_Le!t;i .1i*tr cru;+ aobi:l q.r

olr* a'l; ;,**;.Jprajljl+t $f agl.r)srir.9 6rrc i.#!t6.,4
o"Tlr., 6-f-J *t)h).'ttj tUil1,di,rr{ ct}t ;e SS t;*, trty
e\"tri.rf O'rl.* .i,r.plr,.r1.cuiJrJt &+rr 41_j ,;*t)t rrrdtrr+i *e
.!=r'.,f I Jf (glll J€-;1 ,y 9-,teolrr.ll JGjl -h-J 11Jj ,Lc aJreJr

CO

I
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C Ur.* gLJl s.19-.dlr -L3., ei g(t )tr "rJj d Jrl,i.Jl 6stf .r r\ii:-..1
waste heat ) i.l-l$t 6Jl.1}.1 J.rlJ, qi L&l rt\t JE 'tJi }tir /c-Jlf c,r))rr "

. (biter

jp ,'a-cv drti<.. t.9 ptlt .r*-;.r"iiet,E ryu $ri.r'+kjt.r,-.rJto: +

q*-^J- gp-fz f d ./JUJ! LJtilr- J"r, (Switcir condensers; .[-g,r-Jl CJl,iL&

1.rr--grlt .iil eUUAt TFV * *,,r!i53t .i :1rr (J,r-j JJJi .t& ..si . *-*f
,rt, J"rr-.itL" cr-.l y1* eU5 * .erO, dlia;Utt c-rtltdt ,-.rus3 qJ+tr

.i;tLJt cJul*l .l! ,{l*.;tf EtJt ,6.o
Uta !,, :l,L4 .*t Jt t6; # rtlt,;f*.dt eJ 4:ir)Ft drtjtili 4J.r (.sJs

..$Jt rt, if l4lb-fl.fe (dUtIlJ eluiJti,aL''y.,k l-+r

.er-)rlr ]LtJt, c(t ,J-eg r;e *_1r/1rJtgttt d elUlJt ,eV *F g-rt
c!1" & u;!r ot+Jr,-|.adJ &,*lr e.* ,&.aJr J>{'y :.a+lt ;J.s 6-:-
c _;Si.r,"-1,*i c"UuiJr at6 eF .1.1-411 .1r=:,d!1 et_:lr .prb3 -qlaJi
Er(l r.---.=,Uq.rJt qijrtt al=e',t L.i ,1p 1!"1) Ji oJ'6,.,1 A"JrJ (0 11,4)

-:;rL L*f a$tY- I

t1v

.+1,"t-i o"5 (1 , .) j$ .r,-rqir-$ui e( tt, ;-i , e )

.dkl,{-"f (! . .) j.( {J+6f .:.lJui grf qiA-tf;

"rr-t-qs! cI-J u,i 6u;! U(Yr 1n.a,sr; ..r"! ;'i:F &eS ( Y Y - !, I ;!(-Jt !9

46-* JLaJ ..rgi jtT a,** -,,*4 r5F4 r.-j,,i &)tt'L-i, plJ:r--r'u
t"a,-i 
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el,, C .p .rJt,b ( I r 1 1t") .J4 +r+ri ,.lUEi es( fuJr gu)t p+:- eLr 
J:d

F .rt+t .Jr tu-r.rr dt iS,-ytt irnlt ollrll j irtlt o-u eUi!eUJ . \ lAo
:iriril(-:Jl"lc p*:-,- t-f * J+.j.rr

(PlastieDers) crUIL o/ot t,

(Alkyd resins) +Strrr c,rrgr.l % V f
(Polyester resinsl .r:-,i Jy c.rf+:-fj Yol t

Lss ,gVtti>tt o/olf

,{S-ylt 6.ra'.Jr ou-'tlt ,J u ulei d={lt u)Ji C !-JJ!ii .,UtJ gt-;l r-"r,-

e Si prrr:-r- €qr ,, |=*Jr .r.r-1.1J5 Fl, .."l'J)l oUrlJr gUl'rl r-r\r J 
..rudJr -*v. Q,ii;r 1%o.y

eJ*.,-{ "r,$Ji or.ar-r-1.; e/U.tJll drt:", d J-Jrr6i {.!f:i 1t,rr.:-,t {-iq JI
(Cross-linking) *6- &U.l ,ltt-il 0yl i\.e)t rcU"a d 6JJ.l3 c.rLil&
.ti,!r; {-!iJ r:.r;1.1_9 (polycster polyots) Jl- J_f *i Jy fi df c.rt+"iU

..l.l.Jurr:Jtue.b etr! 0!Utd 1.r*-.,-; t".f

oJts J;fii_+__*ijui talyi ,-r.,-;{6ie$ui r,t-i,rlr, ou.rtJt

#i-V ef ,-iAU y 41J#!r A*i & e*+ I(.DOP' Diisooctyt phrhatare)

g-r- &tq !t)b'rl ,*,Xr J1)tol"lt ,.J f-.t calr; o;-ftps .Jf'a.t;
6j7 +Ss c-Ur- c,=r ,qiJ"Ur+;t*,lr;-lr .,rJ<',4JUJI brltf; t -
(p Y ! o- t 1 . ) *e l*r""Jl ,.Jyrq puJt lpl! 6rtl 6r:-.)r LtJl .s*i

calv ;tb ttry.

tsUytr aJJ'rl l, (phthaonirrir.) t}iJij JJr:i 6ur J! [i! 6)l-i1l t.r-+
,?-*t Jg-.!)1r ../r+r arue iJJ)r g-,- ;{t;p;-11)lJ (Ammoxidation)

ei-hJt .rt5 iil)ti> L.jh,t ri erlnr J=,l5i l, .1141! a;-e ,ptt:*41
Ct"l d .FlJJlii ;.r*-.r- .oJ-Jri i d/J elJiti .;tilt a.r-.li 6r!r! g;f .il-Jt
.l '.r-i[ g[JUi e.t-r*, tJ .(Copp€r phthrlocyrnine) Aorb,rJl l..JPt rjt i it"oi- \ 

iuarr'u LgJt 
ti.o eE! tJ-JrlJ
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(Terpbthalic) el=Jlit,t-f Lpav 1f- t - I . I
c.,Iult J+ i3,rr;ilrreyluit;:lr .,aera Ctr) +!-trtUJr 6.L-.5i Lr,--+
.rur.-J".,1.-,'Jt .;i LPV| Ot JS eo, .(,DMT, Dimethyt rerphthatare)

,jts 1t.t*:-rtguJldtl.riJ . .r!.11r )-,t rldt .:,'r+llJ; jqJrgr,;rd 
g.,'.1

.Jub plJ.a:rl j gtJ5 J4 C."p ,g.rl.oiJl eit e:t: tfrJ cJefr; J=.-:l
llJa:ri o?lj dl crtur.4jl rll .( I v J-ailrl a x;-..r 16t|t;* 61-p1 elr:irlr
dr' c"or d-*Jr Crj)J &1, AJlr o3rij & Jy*r ijr(rl ,J #.:, dzDt;t
.rJ i,-U. A\_js :yj1e=rt.- ,-l=-j (,.Jy+) ;.,!r r=is dp.-,,,j.;r-=Jr
oalt!1 elt. ^ uI, J.:r, Fi ill e.3till .rrjrlrJr . L.^r -* f'-Jrt l,_j,-1

. -,;,.,)r 1s:-r- ;ir !i--,jr,

ullr ;arra r{rrriil.rr:-.i rgbir-}JUr 6.r..f)l i t.h.. djt} 6r-0 plr .r+r_,
,f*, i+,j gi aa-P)t oj.o plr ,1( U .iuS)tJ !--6 (/at._y,) Fr.
r&4 qf t' p *f crt**. lrr-6: e.tr-;:Jr ,aau Jt er$Jr ,.,1., l*,

i:f't1 ,y\t;i oarr.lr 6r,;) c;r}l arj:r g.,r1 r.lrb .,ll e_r",r pJ.a:_iJ-
.a=ilt; a.r*SXr ;r,:I=y;+ 6sLe

;;"Jt-l c-i+tst .J.L"i sle )L4? J.ylt#uJr -,*Jr,, i-lr*:er i,r_.ff, gr+
ev P.*+t c.r&,:JuJtg, ilgr j ;e-S1lr,f Ji pr*.-"1 ,;4,
,l!rp )JI i:&-S 1htt ,*s V'z o.r-^flr q-i dt-Ht r* .;l utfrr,
o&.tr, il (p-Toluatrtehyde) ,:!-3J3;t.;tJr J.#.di Ji (p-Totuic acta.l CL_!yt;!r
.-Ui,i aJujt JJt eeJ"+.r-sie,![,*f.,.),rJt tj* rr, .*, .-J.*1 abrJ
+JrB ir -b.J JyEJt g !*-+lr g1-r;Jr ,,:lzrJlr &,ge ar.*,i ,.r._l*:u.l

.il-14-.1 i,;lJr J+lt ;r-r+ aJJidt Ca u (#rJ(Jt ;!-*.J.

6J+U 4lL, A.1rii ,sb Jya+A tsj-.:)t1j*f:.Ir rhaJu gr;Jr a__tj .S#.
u ,)+.i c.rgLorl prur; ;-rr ;(-l & grr:r ilir- 6Jl, Je1 r(Fibre grade)

.j+!ttj+'gyd d ,.a,r/.l.ry
6.L.5i sU,.c oV ts-{ c,r,.. sJ ott-foJr|r st*.Jr JX; sL! .r_il
€lJtJl e&+ crot pt oUri 61 ,r",!r y[ 4ffsr;r uhrL_>Jt ;olr-1rrr, 11

ty.
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lWlttem ; ir aii'-.,'b- I

UUfr;; r:.oab-.r 6-y, P,l6t d.9\ gtt+'JtJ'&:--ll.,J te+-+- p

U-- ..*bf $|r iJ=-,!r-, a.r-51r C ,F *-# €,.:€ .(Dyncrnii Nobet eG)

Jyetr -.pti',- 69jJr el--/y'' ,arra fi,-r;tr Jlu$tllrJt 6r-,5i l;i
.1nnru;;plr gLi 4t i/ J+,rrt i;,-t'J

cH3c6H{cH3 +l.5oz # .cErcuIIu-QQOH+I{2Oo-xilehe' P-Toluic acid
tt{c.H.coocH3 +1.502 -----> tiooc-c6H{coocH3- +H20
p-Metlyi Toluate 

- - 
MoncmetEyl Terphthalate

eLil &i-b tl+ (A-t) J (? !Y.-'l t.) .rr i.,"u-r aJlal 6.r-flt qrJ+
-tby * crt+*lr a_*i q-ls tJ.e^Juir; cf-r, g:t'i1el,-ry't;+b-t;!
J (? YAr-tor; .r:r c.tuir.,;lrgLij g:biCtl) Jytltt f 6r_,.fil

-*Li.lU d+as-, prurl c-lUitr; J.r, gt i J"t g-i- .hi-b tL+ 1Y o- Y . 1

erll6" p$r -i-)l-if gJ€ ,*Ut*trlt Jrrt? gtslj+y .J+iJtJ J---a.l*ll
.lt'rlt5 c;s, uneBl J*9 oU'"r eui C <f VA r -Y o r ; J'."

/ (Eastmaanr KoetrakCo.) Jl:jf in"-b -';
o,.eiF plae{L lonlty t;!u!r; J* nlS f'rJf idit)IJLJr o-r*Ji 

"5.,:'5
.l.t:at o1p .r;l c*!-6Jl;ui ,,*J .r+.dr'-,,1t1*+{ u.U"+-t

prlr eluirlr jaev ,laib-.el$r ,art' .1! aJ-..t)l .t:l l'6rJu:",'rl JJ-,-

J-"ai,- .c-lusry J+. duJ 6t':) JyuJtaa o;-,!l abff ,i.;i,li g--li
-pi ilv., ui,-J.JJ i,-rL+IXr L-Ur ;l.idi .i.-", F..i ],JgJ \p-J durl d,a"t,
rrJ&Ir,jJ,l.lr ,Fv 6 LstF ,rf jt ryuJt ,e;t|'t irrl-"-tr-r,s

.er.:Jr eugry't pv e J<J et 1,t, l-.,0e;

gti1 d.[Eitll jhrl' eU,) (Toray Industries Inc) tsl.1j '6 S'U,-p S-,'1

J.r, #r.,, ,t bt| r'' Cull .1Yf-t .; ;p(-:.Jt ti tJ .c.Juit.r; ,1'-u
(. ,f 1)J +g.rJu."i pr( 1. , Yrt; r;gL-Uritr p( 1. , cVl Jl +!"" c.Juqli

.€f eg e$Ilra,t-p.f 1.,Y tl rr gr.; ,Ji+ g,(
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)j'rlr F3

Jv'+

n_-Lljl)l.r

Jrti, -l..ali
6J-tf r

..t.if glt rtf Jrti. r[r iJr.lr g.;,r

ju,-

rlla

4lu!r i

.ll+t e,hrt'

J=" $j',

.elulty't ,r,.tr; i:,.Juiry J+ dt-, Cri.j (roray) Ap :(y_,t .1 ;l5l:

<' (Arnoco) -{:ti *-}-f
e b,l 6lte,r OpA) ., UEitjJt darb e rjt .J" t I 1 o ptlr j_c &$r oja J*o.y{i."f \:l'llt ,}tV sgjt d}r zi tr, AUjiJUl -o:Si gS'.or,.jpr
-* * :;*S {a;alr ogf, ,-Jo a.,y, i,,,r,ttJ Ll{}< t ole A ;e-;rj
g, :I .r+ .,-.rJrr purt-r .;utr] ,j*s ,S*.1:1y. ) rl. Ua+J (fly. .)
.6J--sylJru, Jt y*; @\ pri;Ur!n.i+, u,a,., J^ai)J .Jrtatt
a,, jEt sy52 *;,b,=1., Jt .,p.*J ,c(r g eluiryr 

"*rra 
A_lrrl rs,_#
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