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yaTdgT M3 HHIGT € yIfamt @ Bedfae faaw= & AT
fles 73 3% df Gedfad Aa13 f<v Ayge g3t faur fest
J| 9Fd SUBd 979 WY Qedar; fae-usmfea, fesmerg
qU&dT, It M UeH M3 S9feHT & BT HY WU'd I& |
‘FgBF’ (UTBIHY) HEE € §3ust € i meet ‘st =
Mod M3 ‘W' < fearet AT a1 I IEt I| gYHsAT § 53
I Mg =A Ufggfaz d13T A7 Aaer J fagt v U7 w3
€9 (10%x10'n) Fer T fegt § fewm e
(macromolecules) &t fagr Aer g 7 g g9-99 J9aHAT
feamett @ 993 <5 U 3 136 &'% 93¢ I& | 99-979
36 BT JgeIHT feaet a3 Ads w3 fafonmis
et 3 YUI JEMT 76 A fedsa (monomer) my=Tg ey
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T JET I | SgBAT 5% FEfug feasar I faae &
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15.1 SgSAT O Sgailade  [SIC WSS € MU 3 agnar § aEt IYF 5 Sadtie S 99
Ao I7 | SgBAT & g¥ »TH 9INdeS I6 I T5—

15.1.1 HAI3 €3 mufas =gaidees

fen fam € =gaitaoe 9 f3s Quegar a5 |

1. Yfaasd 998

feg g Ufent w3 73w <9 e g5 | Begee = U<ls, Agad,
AT9Y, Ifda M3 783 |

2. MJU AAf&HI o5

e fefals fAe Aeswintee (nis) M3 Agda seiee fem
Su=gar @t W Bergdet IE |

3. ANf&HAT 9U&d

fea-fags famt © infens susa fAe uswiea (UTstEs), ARfeRa In
(5E1®s 6,6) M3 WAfEHI 93 (faBa7-8) Ha=isdfvz Sgsat et
Seuget s, 7 fensfoz gu ST gasr Aies »z Gedar <9 =93
e 35|

15.1.2 J9&T €@ MU 3 _HIBAT €@ TJiddE

96T €@ MUT 3 99%A 38 3¢ © JE I |

1. 3t BT

feat ggwat &9 Fatt w3 it 9&T Jeit 95| €9 wesT uTsiHs,
UBIEsTE® auaets e fen et Gegdet 95 | fegt § I mignTa
fsgfuz s Afer J—

2. Ay 95 &
feqt ggzat fS9 a¥ mu=r et 9% | Geude fars wesT uTstEts |
feat & & g9 fo3fex st Aer 9—

——
_:F = =

3. IH-YUE A 5279 TIBA

feg rurge 39 3 I-faforaHa w3 f3s-faforaHa aguT =& feasar
3 g% 95 mi3 fea-f9s it ggsa vt © <9 ygs Afondna dus d<
I5| Guges TH- sIETEE, WeHEs wifel fegt sgwar &
feergara gu <9 J5 Mand yeafms a3 At I—
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15.1.3. SUSalade € faAH & MEAT TIdiiads
ggSat § ggsdiaae €t feut € a9 3 =t @ Quegar <9 gaitfa3
I AT ATET I
1. 334 UBA
339N §UBd g9 AT 3109 9Us Fa3 asa wen € g9-99 A3
5% g€ J& | GEgde v -gEls 3 uislEls w3 Quts 3 uistuduls
o foaurs | fex Tt famy @ feasa AutHle @ SUsaldde &% 986 <8
AN SgsdT § AHEgSd faar Aier 71 §egde v — usidts
nCH,=CH, —— —(CH,—CH, 9} megsa
dgts iireyeciry

M3 € fgs fam € feamaT € A3 3IHT TUBdiads 3 95 8%

TUsaT & Afgggsd fagr Aer 3, @evde— fa@sr-s. fabam-N »rfe |

CGH5
I
n(CH,= CH - CH = CH+ n(C,H,CH=CH,}—— —(CH,-CH=CH-CH,~/CHs-CH),-
1,3-fa@ezetels HeTETG1S fa@esmet gls-nereidts Afougsa
(fa@aT=8)

Gegas 15.1

[9)

J&

438, gnfec fefoarrs

2. UEE SU8d

AWEs U89 @ {96 & faferaHa 7 {8 fafonmada feasa fearehi &

féqw—wﬁwa?usﬂfarﬁmrwa@‘amwm

yStfafonret &g 8¢ migntt fa=” uet, migdos, d'elaﬂoo(esd'zslas e

@hmwalfsne’twrr@ewa?;—zm ), STEIB'E 6,6,

SEBS 6 Mfe | @ergde € BTt JaAHIETEEs STEhmits W3 wfsfua

HAg € AWSS EHdT STEI%'S 6,6, UUI Jet J1

n(H,N (CH,); NH,# n(HOOC (CH,), COOH)

mENE (CHQ]BI\JH(“,O[CHQ]_,CO}n +n H,0
STEIBTE 6,6

+CH,~CH(C,H,) }. feq miggsa J A" Afoegsa ?

feg € miagsa § M3 feo fAam 3 YUz der T €9 feawsa merfedts
CHCH=CH, T

15.1.4. M=t 98T € U9 3 TJdiiadS

fes-f9e uzat feg ggmar €t agt 3difant &7 =93 G5f € v3faa gt
ITG-AHTET, BIAIBUS, JI3US wWfe €3 fodgg a9e 51 feg
w3faa g g8 gnar fati3faz J¢ 95, Eevde en— gusd e ige
TFISHA §% M3 TEISHS 9Us | feu 9% 9gsa 97 § <t §fu3 Jae
U5 | fen =991 © sgsar § €8T f<9 ige #i39 nie<t a8t € wiug 3 Jo
f&3 979 Qu=gar feT =9aifas 3T Aer I—

1. BYAIS TIBT

feu sEatBUs I Ud3 993 <941 &7 g% I& | fegt 3udts ggsar
JU&AT ST 9&T MTUR ST €99 %39 miS<t 98T @& g3bdT gebdT




75 |; feu €998 9us 9% 9gsd & 33 (Stretch) I fee &1 957 €
f<9 g% g7 gus =t J€ 95 A fon 9% € faoya3s 9 © gie 9g&a &
HaE & yafga mars €3 fenrQe fog mofea € 9& fAs <gasifgs
ggz f&9 der 91 fa@sr-s, fa@as™-N M3 fsbuts »rfe few &bt
Gergaet IS5 |
£oa L-C=CIi-CIL, %
cl
Sieuts

2. I )

n e famd &% oar 958 T8 87 I fagt &€ 3T G-mda W3
U wig €9 € I8 fegt et @ AU yg® w39 me<t gt fae
TEEHS §us 3 T fegt yg® g% € g9T 9&T &3 U J ATEdt 35 M3
fen 3g7 farest Yfaast yers aoehit 5 | UTat MHTels (87886 6,6),
UTBhireT (Sdtsts) mife fegt St @ergact as |

ToooNT 0
{N%CH._,_}(NfC{CHz]rC )5

3. IU-yBHeT BTG 6,6

feg 3ut 7 83t wfuz ddt 98 € M J€ I& H 979-97d JIoH Jd& 3 SoH
W3 33 996 3 d6d I A< feu miga I& | feg™ gg&ar @ »igd Mt
WMTIIHS 9% BIA1S gusar M3 Jfmdt € fegard de 95| UTsiEs,

lﬁlﬁﬂ?"'m, UrBiEtsTet® witfe ds IU-USTHfeT (Thermoplastics)
J5 | cl
-(CH,—(l:H}n
UiglstsTels a8drets (PVC)

4. 3Y-TSI-UBHIeT
feg 9g8a gH-9Us A §g3 foer wfuz mig J€ g5 A Aifert <
93 fammer g-9fug § AT 96 M3 T899 fJUWSE mEar < AT 36 |
fegt €t Sa9r 93 &4t JIST AT AIET | g wH Gergeet — gaAwEle,
oM™ STINBSITElS JfHs mfe I |

O-H 0-H

t@r% ci.
1

15.1.5. f<ut sgsdidee € mue I =diidee

TS AZIHT M3 AWES g9sar & 1T € feanwe &9 sgsdtase
fenrfedt € famd € g 3 95 feut sgsa W3 Ay feut sgsa =t
fagr AteT I

Us € YHS

15.1 IUSAI df € IS ?
15.2 JG&T € MUT T SUSIT & IJdildde fae 13T AT
J?
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15.2 9g-Bdladde et faadt

€ Yy fam €t sgsdiade yStiafon=t & g7 A3=Hd w3 95
feut sgsdlaas W3 Awes A7 AU fedl sgsdiaas |
15.2.1. AS3NA Sg&didee A 96 feut sgsdlaee
mm@'dgé‘so{ﬁlo{dd %‘u’ag&q fea It famw © feasa (monomers) AT
ﬁwﬁw@w@wﬁa?ﬁmﬁ%—émwﬁ'#@ﬁm

"Af3uz Gfoa g€ Is, fAe— #@dls, WeaseRs W3 57 €
mlmémw%%éw&w#%w
fam vag vaa At mfefaa AT € 926 &% Je7 91 9= I3 Had
fst3fas Ag=va A7 9% feut sg@dtade A9 3w feut 7

1. HaI H&d fafemr feat
fgs-fgs famr Tt wisaitast W3 FeiEst W3 Gaf @ fe@aust e
TUBAIIdS HaJ HBS Aad (A< oGS Ud MITATES, MACTEI® Ud
WITATE!S, MMWWWW@H(@W)@
Hﬂ?‘o’f‘rfevﬁ—é'am@@m?aﬁ mwmmm
IE A FEATES UT HIGHTES Urdga ot #BY HT3TT & &8 Hiee &
Yo &9 ygr &3 3 ger 71 Yfafon uanTanTets gner 96 %
Elamel® Ha3 Had € gtEts gud §us €3 A3 7% Hy Jt J w3 fen 397
fea =t w3 fomer ST yBa ST J| fer AU § §5 y9ss (Chain
Initiaﬁon)maﬁ?awlwﬁﬂméﬁ???ﬁ%?m
ySifafenr gger I 37 gar M3 39 I3 M9 € HBT gSeT J1 5 M
ﬁwwmméwwuﬁmﬂxwmms
me%ﬁm5wm (Chain propagation) FEU Ifd<
95 | M3 gu L9 fan »ewer feT fern 37T 9o =81 Gua yaa fan d9
H&d € 5% YSifdfent gnar ggafaz Gua se@er J1fem rey & 9=
T AoeT J|
95 Ygs AU

O O (0]
vy Il . s
C:H,-C-0-0-C-C,H;, ——— 2CH;-C-O —— 2C/H;
FEHES UPHIAES SaTEts Haa

C,H.+ CH,=CH, —— C.H,-CH,- CH,

%Kn Ay

C,H,~CH,- CH,+ CH, = CH, ———+ C,H,—CH,- CH,- CH, - CH,

C;H,+ CH,~ CH, ¥, CH, - CH,



& AINUS ASY
ISt 95 © MUE € Bt feg Ha3 uad f9a-foa Idtfamt a% rdfaz §
3 UTglEts ge8Y g5 | 96 AHTUS € i feut Jat feymet aret 9—
9 HISTYIET ASSHT TgaaT © fGanE

C,H, £ CH,- CH,3- CH, - CH,

. . —— C,H,+CH,- CH,3}, CH, - CH,~ CH,+CH,- CH,} C,H,
C.H;tCH,- CH,};, CH, - CH, T ircaRcires

(8) ustEts— utslgts € fany €t J<t I fa=e fa Jat faaT fapur I

(i) By w3 uBlEs— fer & 1000 3 2000 3T §9 TSt Ty
M3 350 T 570 K IUNS §F sEbHiarEs. A UenTanTEts
y9ed (83yga) & &=t fadt Hgeat S didls € sgsaidde
AT YUI SI3T AET I HASHBE AISHE MS H-UIH'S
Wﬁymwwuﬁiﬁw(mme’rmmw
FITFH'EQ'E:TUI
MBY WSIT URIES gafefed 39 3 widfenHls #3 d69 Udg
HIEt M3 faast & wisy I7%a Jet J1 fen st fon &t =93
foast =gq 39T @ fgAst Jus w3 Wes-83&, fudfomt »3
BIAI® UTEiyt @ faaurte € sEt aigr AT J|

(i) €% wes uslEls— feu gEls © fan geidaeds Wsa <9
TElgtETEls nimifen M3 cretefand SeaBaEls (Hwa-aer
@W)m@awe?mﬁhv 333K 3 343K IUNS
M 6-7 TUFE v §'F SuBledE A5 57 yuz <t 71 fen
3¢ faafiz €9 wesr uTstEts (HDP) hva'u"rn@g—e'a??w
feret wesT 33 Ufder € age €<t 3t J1 feu =t anfefea gu
e wifafafmi® femer a9 M3 iz d<t 91 feg &, g37
&, 5387, YT witfe @ feaure fI9 =93t Atet T
fer Udbdr & At. &7 M3 AIHGT @ H1%d & 1963 &9 HiBd &
83Ued feafAz 95 € St 598 YgAdd Yu3 qi37|

(o) UTBt ZeeEIElEls (2enTs)

TB'S STeHBT THIS § HAS HBT AT UgHBee 3Uda € a s 8o ew 3
mmw@wwalwmwmnﬁ@wﬁEwm
wfgaaHat gumar 8 T yIt It I few & I5 st w3 dmae &
gs8T @9 W3 s-fouas (F's-Afda) 3% &% Bfuz T93st &g

=afamT Jiar J1
S3Uga
nCF,=CF, —>——> {cF,-CF, }
a" \—w-‘ﬂﬂ = a o

2eBTE dfedr € 300°C AT ¥Ud IUHTS §°F miywes § Aier I
(E)umﬂwrfgfawm

NIfGHE STEICTEIS € UInanEls €3Uda € ¥gedt e A
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nCH, = CHON —ommee ,  fCH,- CH]-
NIfTBSTEIES Q3T Bl MafadsreteTets
UTEl PiafaBaeieels e @93 €5 € ySthemat € gu f<e Gedfa on
fAS wiig®’'s AT Mad®ss gage feg St et T
nafafsa an ufent, garfest, dtet M3 €8t € Y3t Sait ySteua J1
15.2.2 WUSs Sg@diaee AF AU feul Susdidee
few famy € gusdtade feg W 39 3 € o-faforaHa feaar & g79-
9 Awes yStafenr 3et 91 fegt 97 Awes ySiHaferr=t € ufsenmgy
AI® mMent-fAT UTet, Medas mrfe <991 A% Mgt e fad™ T Aaer
Uw@?n@z?wwmammaﬁl
feqt yStafonret &g g9 fda ReU &t Qum <t fEa e-fafonsva
AUtHTE g€t I W3 fwes e fasfasT 9%er afder 3 | fa@fa g fea reu
f&g i s faforava Iy ga3 AutHe feaia der T w3 feo fea
e €3 faggg &dt age fen &gt fen yfafemr & RSy feut ggset aoe
= fogr 7T T
SEEIEs IBEes M3 Ja-UafEa Az @ yIrud-fafenr I
ZqEts AT 39976 € geaT o fary € susdtdde & fa Gegae J1

0 0
I I
n HOH,C - CH,0H4 n HOOC—/_ ) COOH —— { OCH,-CH,~0-C—<¢_>-C
SEEEE IBTETH SotvEfse #ifs PPN
Hr JdS

(E185-1,2-3E16®) (FEHE-1 ,4-STEAIEA ST HIAS)

Y HU3ITYIS HWSS Fusatade YStfafamret € =des Jat fear
farr 3, HWWWWWWUH—

1. UBtHHTEE
feat § setw’s faur Aer J1 fegt § e & W feit fw
FEhmilst T SetaaaiAfsa MfAgT € 7% M3 mits mfast w3 €7

¥ deHt €T =t AwSs TuBdlade Jer J |
%S @ feane
(i) &8s 6,6— fem @ feoue Jarmigeiagls st wts w3

w3ty wifrs €@ €9 o9 w3 €9 Iurs €3 fwes evmar aitar
7er I STEBS 6,6 €@ <93 Hier, 9HT & TH (bristles) M3

FuzT Qedar &9 13T Ater J|
H III O
nHOOC(CH,),COOH + n H,N (CH,), NH, ﬁ JER —(CH,)s-N C{CH?). C}
STEIBE 6,6

(ii) 3E®'6s 6— feg JUIBded § Uet € &% €9 IS 3 aran
g9d YuI i3t At 91 sEB'S 6 € T93 <rfeg € U, duF
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w3 It € fsarre T st A<t 91

0
HC/N\C o)

/ \ i i

533-543K I

H,C CH, = C - (CH,),- N
I,c —CH, ;

NN N a V] —6
2. UshiAeT

feg sTetaasaffea #frst w3 3E6% © suiwes Qud T | UTst #ireg
o 79 3 9491t Q@urude da8ls A 3a9's J | feg SlaElsis I@TEe s M
SHuafea mfag € fimge & 420K 3 460 K 3UNS 3T faa wiwtce-
mﬁﬁﬁmmémﬁﬁ'mmw ufgst
fes’rae’rus’rfafawwa’rfmﬁwwm
9IS AT (SIBIE) Fdt Iut T w3 fen & =93 HSt wz Ot am e o
fimfag a9 fS9 W3 IBHE (Helmets) Wi &9 39 3a3Te! yerggr =T
=t Jer Ji
3. SIEB-cTINBSIoTEF s (FasTEe M3 AEfuT TUsd)
SEB-SINBSIITEIF TUSd A I frdmer Yyare ARfBHI U8 J6 | feg
gom & 3a 7 v §3Uga &t rigedit 9 sonssioEls € 5%
mua?usﬂrfarfawwmwamus’rﬁrfaw@rmo m3/At
pwmmh@memywa Tz des e aE
uﬁ%ﬁrmmmwﬁ?mfﬂwf@?wf@? -CH, Iyt
"€ HomH &% g3t faar getnt g5 | yrafea Qua fea ut Qur g Faet
,m?—?ﬁﬁa,me?mwhvgﬁm

OH OH OH

@ QCH ,OH @CH ,OH  HOH,C CH,OH
5 II or
+ ( () _}

CH,OH CH,OH

OH OH
i ,-CH._,OH H+ :: : : i \; CII —
n

TTINBIIIES € 575 JOH 96 I 5<8d I'H §us f5afHag aaa fea
fuwss wdar &7 g8 I fam § Sawete afde g1 feret =93
gquitrt, Eaare foares, famst mfest w3 fda-f9s Fo3st © I3®
g&8< 39 i3t At J|
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OH

CH,
~H,C CHQ— Q
N I—_I
4 A = ﬂ . (VRN ﬁ ﬂ
feg H3HTEts M3 TTIHSSIOES € AWSs SgBatdds gmaT Y3 ger
J 1 fen €t =93 &7 Ze< B AdTadT (crockey) € feanTe feg i3t Aiet
JI
N
H,N NH, H,N NHCH,OI1 f HN NH-CH. }
Y Y vy
+ HCHO —» N N. N
" g Y
NH, NH, l\lTH
A S I:] (VRN ;1 I—_I \ﬁ. o : - s

Us € YAS
15.3 Jo oy ggsat § g8 @8 feasar e & fod—

H H O 0] 0 H
ol L I i |
() {N- (CH),-N-C-(CH),-C} (i) + C - (CH),-N (i) -} CF,- CF, |-
15.4 J5 faftrt & A3=3Ha »3 AweSs ggsar I Soanfags ad—
SHEts, gamEte, uWslEleTs aadely, uistEs |

15.2.3 Afogg®alade

Afoagsetaas €U sgsatade ySHafomr I fan fee fda 3 Ju famw €
fea®at € fHrge € 9g&diade 996 3 fed Afoggsa geer J | Afoagsa
frge 9 feut ggsatdes 3 Tt 4t; Udg AV feut sgsdtage emmar <t
IS¢ AT AdY JI& | fer<t susat 96 9 =93 ¥ J9 f¥a feasa bt
(feareht gt g5 | Begae Agy, 1-3-faer seiels 3 Aeeldts

o e ¥ Afoggsa g AaeT 71
CH = CH, @
_ 5 _ = _ - _ ;
1,3-fager seiels Aeetdts faGesretets-Aeetdts Afoagsa

444, gfes fefarmrs



Afogg®aT @ JIc AMEY®AT 3 arel f9s de I& | Gergds € Bet
faGersreitts-Aeeidts Rfougsa gg3 famer ga9 der d w3 feo
yfaafsa gug = ffa 3 feasy I fen & =93 michgdls Twst €
Zrfeat, gant bt eElst, §3bdt € wedt, d9% € JUs UTT9g wife ©
58T € BT digT Aer J|
15.2.4 I9F
(i) yfaesa a9
gz fea yfgesa sgea T w3 fen &9 »9di® g< 3¢ g51 fem &
BIAIBT 9B It fagr Aer g W3 fon ¢ f9a-f9s &9 a5 fen &
fonrdt 993 @ &ean I ST Aer I 7 fa 9z @yt fI9 Fifest
ufgaue (Colloidal dispersion) 3 | feT &, 993 3 gui & Ha 3 YUz
13T 7eT I | 9793, HiEar, FSEHHT, HSHT 73 Sust adlar f<g
fHee g5 |

yfaasa 393, metRudts (2-HiEes-1,3-faGeseiels) & dfua
ggad I w3 feng fim-1,4-uTst mirgtiudts &t fagr Afer 91

H,C=C-CH=CH,
WrEtRUdS

fAT—urghretiudts #ie &9 f9a-f9s Ia' fea gd € 5% €98
TIITHH M3 faforr=t gurgr 8= Iffde I8 M3 a3 Jg9&= g7
st g5 | fem Bt feqt § mufder =far fifewr 7 Faer I W3 feo

BIAIS Je YSdH3 et & |
H.C H
- \C:C/ CH CH H:iC\C_C/H
"'"*HZC/ \CHz/ z\c_c/ Z\\CHz/ - \.CHz;r"
H,C~ ~H
yfaafsa au=
97 T Sxdslaee— Yfaesd 398 €9 3uis (>235K) €3 &an

M3 BT IUNE (<08aK) €°F gauar T Aer I w3 €9 ust Aue AadET
Y=oz goer J1 fou mug<st Ut &9 weeHs I w3 wiiantdds
goHat € ond y3t, y3t Jut &t 31 fegt f3a gt f<9 gue € Bt
THIstgae & Yfafen a3t Aiet 71 fen yYfafenr feg a<t 993 & Aoes
WMI gae O35 HIS UTdgT @ &% 273K 3 4i55K € IUNS I7 © ff9
goH 13T ATET I | THASIFIS 575, €9 GUST et ySHafommits aret
€3 mweT gn dus g8t T w3 few 39T 993 AU T ATt T

feg 959 & B <93t At 793 @ €3ues &9 5% A%ed <t
I3 FH dua € gu T ISt ATEl J| =BISIHF3 93 € gt &t
Fefes gua= & I fou nignrg feurfent A7 Aaer 31

gU5a 445



|
n CH,=CH-CH=CH, + nCH, CH LICKRGLICOLY ~ECH2—CH=CH—CH2—CH2—CH}

CH, <|3H3
|

””'CIIz—(IZ—CI‘II—CIIQ e ““"(I3H —C=CH —CH, ~
S S ?
|
"“"CHz—(IE—CH —CH, ~ =« CH—~ CH=CH— CH,™
CH:s
2. AAf&HS I9F

THfoHS 393 SBlfga I93 =791 998 J, 7 WUST e 3 gaie 39
fifg 7 Ao g | feg <, fAe ot godt I5a 98 (faayaa Jer J 3t feg
sﬁgnm@mnﬂﬁﬁném%ww@?ﬁlmwm
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