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7 4 Y
OValaC formed as o tntcTimediate PAUCt Which 15 fineay

] ‘,
‘ha]oc thermoplastic  polymer . Finally, wovalac 15 epnverted
mto bakelite [y the thimination of water wolecules.

bexaming (hexn wiethy lonc, tetzp am

P11+ formation of methylol pheviof
o-H -

n 0
+ -y
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—_—

\ Sttp-2 + foymation of novalac (lneoa polymer)
oH OH “

| a oH oH
| N (@'CHQOHJ -—';](H\© ) acid (”d}ﬂﬁfq) 5 @ C”g ( \)
! f | 14

novalac

STEP-3 1 formation of bokelitt (Phevo plastics) :-

o el oH oH
CHQ N cH H
@j hexoming (CH&;N” 7 = o
! H M -7 Ha0

cHo-OH CH@"OH CHQ CHy
(:1 ‘ ch- o él
Ry el LTI o o Qjm\
bakelite
| Paopertiesi-

- bakelitc 5 fagd, Tigif ovd Stiong-

{

2 THi5 o scaatch , watey vesistant polyimer

7 Good anioniC cxchanige €5

I
b Excellent electzical . {nsulato 75

9 Tt B Ve 9ood  adhesive and corrosion WsIStANCE
| Applications -

|

I Blectrical  tnsulator parts ke Switches , switch boazds,
handles etc-

» Moulded awticles (ke telophone pagts,

a Cabinets for godiy
and television
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B Im panis and varwishes.
beoas an adhesivg o7 garnding whecls edc
| o\ ,
90 used a5 antoniC Cxchange 750N,
5 :
P9 coveonates -
LV s preporcdd by condensation Polymerisation

of bi5 phcnol-A  and PhoSGeNe WonomeTs in 4pe Presence of Naoh
05 o Catalvyst:

= Foly carbovate s theTmo plastic.

CH3 0
' t cH 0
H—O—@c O)0-H + c NaoH ik i
C,HO a el < pel o—@—?—@ oﬂ-ci
3 CH3
bis phenol-A Fho sqent
Polvj carbonate

Propertics :-

Tt 5 duwimble gy .

Yesistance- pace esistance , low staych
4 high .. |
T tansperancy to visiple fight- |
;.5 " Good electvical Msulators.
b TF uvdeago

Plastic deformation Without Cmck’fmg (07)
Bﬁakfmg -

Appicotions :-
P2V o Va Ve Vo

I elegronic  components :-

|
|
|

Electrical and teleComunicativns G
' Wa7e and also dielectric tn high stabi ity copacitors: \

|
i
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. \3
2+ Construction materals ;
polyy combonadcs oat wsed fn Tndustsy gor
dowe (Qat, flat & curved c;(am'mg . sound walls.

|
3.5t070.¢ devices (ke ¢D's, pvp's.

H ﬁa&o«afafo;f‘g 5afch7- dog9(cs, sunglass, comyum casts, iame
[f(a{'ts etce

??m%c'f P+ A pohgwnedtC madCrial wWhith Us Soft HhemO st and

| AN
.| Hlexibility 1 fnown a5 7ubber”
i (er )
The polymey havivg Gigh wolecn fo weigat and the
apable of 790 it original fength and Shape aftey ¥eleasc

of apphtd  staess 5 called “rubbers.

MJ{WM[ TWOLET ! The Tubber wWhich (5 Obfach[ from mam:a’t’,
(?fmfl’fs) 5 kvown as natusal 7ubbcs
FXzchion of vatwial Tubbey :

Heaven byasilicinsis

Latex

j/dfsﬁf[(io[ water & awmoniy

Diluted Latex

lcoacgu(ahom (gracm ALtc actd oY formic
acid)
Congulum

b

CIePe <AL poiiing speet iﬂa@
( FUpbCY 50-60C ? (f\]aﬁsongOKcor TUnbbeY
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72’6?6‘0’&#{01/1 of VlOl‘WL’m( 7/mbbc?f It 05 PropaTcd by olcdv hmfl

AN

Polymerisation of 150PICNG (07) ?—'moi‘hag[ L3 - buladone -
CH3

M (CHy= G = cH =ty

= (i5-pp hy soprenc

—CHgo
\
/

H3C

=G
SH

CHQ—

__addilion__ _
Jo{wvmn;:arom '(CH'? C4GH ('H;))»

NotwrTal vubber (G7)
Ci5 - - poly 150 PAenc
= Trans - poly tsoymnc (60) qufla, peacho. yubber
- CH?'*C o (Come From fa{mgf',um
ch/ ey — Juha § c[z'c;ﬁofﬁlsywcha

Propertics of vatuzal supber »

1 Less tensife Sticngtn

2 ££55 duma bility

3. LOW abrasion 7e5(5tance

h 255 chewical vesistance

5. Low Tood bam'w% cayacfﬁg

b Less oil weststance

Vulcani sation »
N/ A/ Ny

Choxles 9ood et “pro posed yulcanisatdn Pypcess

n 1939 t0 oves come Hhe dyawbacks of wnatwsal yubbey with
Sulphur in the presence of 10~ M0C +emperatude.

CH3

'—'CH‘? C CH GHQ"‘CH‘? o C == CH "‘CH;)

— CHy — C=CH-CH, — —C = CH=CHa—
9 I GH 9 CH‘p(‘: CH f';)

CH3

CHB
+ 45 HO"“_—[OZ‘;
—CHy- (lz--GIHQ CHy —CH, -—c-—cH;, CHy-
|
9 6] 5 5
i L _ N —CH-
__GH?__?.—CH;) CH:) CHP-—? CH? Ci‘{j
CH3 CH3

4
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Taopertics :
|+ high tensile stremgtn

2 high duaa bility

3 igh abaasion ws505¢ance

b- hi9h chemwical es5istance

5 (igh lad bawing capacity

6 angﬁ 0l 7esistance

ovntne tiC Tubbey o7 clastomneds :
~J/ [aVa Y e VAV, N VY I rava'd AL A

A polywmeyic waterial which can b6 Staciched
atleast fwicC its origimal shape but it retuans to original

Position ag 5001 AS 561@&%61;‘1/1? forees o aefcased:

=S Elpstowess containg Hiree +gpes of qubbersthey aac

I Buna.-5 ¢ T 15 pacpared by - polymerisation of 13- butadicne
and styrenc . the presence of sodvum as a catalgst- T (s also
known as GRS (#7) ameyipole:

CcH=cCH , v
'WI(CH‘?: CH - CH :-‘—CH;)) + ( @ ‘?) (_Na CCﬂCI[‘ﬁ
“1,3- butadiene” '

f CHg —CH=CH— CH ﬂcH — CH‘?I-j?;

©

" buna-s qupber”
PIOPEEics

I TF % stoong and tough  pofymes-

2 TH 15 vuleanised by Sulphug wiono C&.fon'g(ccf(saci?) 07 Sulphud’
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5 Exceflent abrasion 76515L0MCE

Y It tvaces of 0zowe -prescnt A alwipsphtre

5. high bad bcaring capacity and vesistance .

%2739 (ications ¢

1' Manunfoctudt of tyres.

Xl
Foot weay mf{usfmg fory *mak,mg shoe 5ales and  Foot wear Compovicnt

;3 Maﬁzn% wires & cable {nsulations.

B Production of floor tiles, tank Fwmings tn chomical industaies
and-as adhesiue-

|

er_ﬁ_bo_@ RnbbC7 : @—auwmmcmt TUWbbCr of ?Ofvﬁmfjofzfcfﬂ): Tt 15 the
Co- polymerisation eaction with elwination of swnple molecunles

(ike Nacl-

=Tt docs vot undergoes vulcanisation becanse of 7t has excess -
umber of sulphur elewents-
[
\cLCH - CHy -l ‘5’” ﬁfsf
2 :,') + No - 5—-|um f_gﬁ Vi fcHg -cHy =5~ 5)—
Pory Thiokol-

| sulphide
Prorersts:

I It posses strength & wnpermea bility o gascs.

2 This TWbber cannot be yulcowised & It cammot form hord
T bev

5+ Good Yesistance fo méncral oils, fuels, abrasion, orygen,
solyents ; 0Zone & swnlight -

L — T e e —— /
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: ; al?? &Eﬂflb VIEJ %

I used  for barzagc balloowns, (ifc vafls and Jacket whics s,
- mflattd by co, .

|
;&’“ me? hd%cs  for Comv(’,lﬁlm? gesoltn and il

I
5° Making. gasvets and seals fo7 Priviing yolls
|

3 [
Polvy WIGHANCS : (:790(% 150 Cyanide wbber): It is prpnred bvy

'J’eaﬁawgcmcmt of - polymedisation aaction- Moo mers it
 diTs0 Cyavide  and ditof {w the presence Of Catalyst Gyt cthylene

diamine) and suyfactant (5ificone oc(5)

0=C=NP_p_N—c—g¢ ]
t R-0-K—p-H _TEDTA .

" Sificone oifs
(] H C
. o ]

fc ~N—R-N-C —0-p- oj-
|

(OE)
o f ot
C—N- '—-Rl-—
07&”

| PRopertics :

Tt
t FO55¢5 excelleont hagdness, tewsile steength, tmpact vesistance
obwsion” omd  teax esistamce ’

q- X :
ﬁ?cstsi—amcc Y0 heat, woisture , 9ases Chowicals, oils, sofyents etc,

3. Adsovption .of heavy mcetals and Colouring agents.

b It Possess high Load 6can‘mg Capacity ¢ Hexibility
. 1 '
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APplication :

A N Y

b Kefrgeration, freczers, furnidwie and b()cfcﬁtmgo/,
2 Fool wear , avdowo{tves , coattngs and adhesives:

B Llastowmey and  scalanis.

b purification of water ond  Scvage water foy adsorption of
Colowsing waHer & heay wetals:

Fibre win_foced pigtics (FrPS):

The 7¢inforcing of plastic wat1ix with high
AINGth of fUb7e wattrials ke sand, sifica , ftme stone,

Floss, cavbon cic U5 Rmown as “ibse seinforced plastics.

%

Compononts of p'pepls
% - Plastic matrix
4 Firbre waterial
 Plastic motrix ¢
" A Y |
= The plastic woterial wsed n ErpS 5 alfeol"matri”

=2 The puipose of Plastic watsix 5 4o form body and state
of the FRP'.

X3 Thesmo plastc matsix (Polqthene, pvC)

Theymo so‘rh'mg aatvix (Eakc({{-@, uica forwal deyde
5N, Vglovi-6,¢)
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.
~

Fiber material s ¢

~ eVl aVaV iy oy

The pwipose of fibey waterinls 4o develops specia/
PIOPeytics [Tke teusile stvewngth, durabifity, ductility ofl s05.

~tance 15 kvown as FHber wmateriol-
ex: savd, Sifico, {rmestone foliC acid, caybonfibey.
C(aasfﬁcaﬁbg of FRPS :
FRP'S 5 classifitd fnto three types based on

wfx{mg of fibey woderial

I Glass FRPS
2. oaomide (07) bullet proof FRPS
3. Covbovi FRPS

Gloss FRP's
VAN oV ad

Glass Frps s prepared by mMinng of savd, [tmestone
folic acid and minior fo fngredienits. The mixture 5 heattd
1t molts abowt 1900C - The wolten glass is passed though fine

holes tn o platinum plate + Glass thcads ©1) needles ave
obtaivied  these arc cooled, gathered and funally we get FRPS.

Plastic watrix o+ sond, [1me stone , folicactd
aJ/moo'c
Molten FRP's
\Lyﬁomf

platinum plote

|

Yass thicads —— Glass Frp's
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PAOPEIHILS

~

L T (o ht’% tevstle stmmgth
3. 1ong duaobility

3. CoM05t0V Yesistant

H. efectrical oesistant

?i?goh'cah'oms -

~ o~ S

— Thest aae wstd Tn wiakimg of autowobiles glasses; storage
faniks ) fuel tanks ... etc

Ayoamido (0v) bullet pioof FRPS
Avamide weans -avomatic poly amide -
—=Thtse a0 two tvjpes

[+ keviar FRPS
- Nomax FRPS

~ N A - ‘
IS prepared by condensation polymerisation of
Pogo. praaltllyl chiloride .and Paton phenylone diamine o the

Presence of temperatwit , out elimination wolecwle ©5 HCl:

(4]
)
dJ«,’,@,g_d +H-H~ )~ NH-H B

S
-an Hcl

o -
() | ,
AR AU Ch

fevlar FRP'S
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7
Nowox ERPS: Tt is propared by Condensalion Polymerisation

| of meta, thalally( chloricde and wdla phenylonc diamine in tne

Presence Of tewmperalndt, our eltminalion 15 Hede

o
-y

d-é'ﬁ)}g-ad +NH@/

NH-H

0 o
2 'c'/NH
oot o,
Nnowox FRP's
IR gistek
l Tt is vesy stdong
9 T+ has igh heat stabiltty and chz'éz'[z'hg
%+ chewical aeststance
L. COTI0OSTON Fesis+ance

5 Thermal vesistance

E&ffﬁtah}ms :

AN AN Y

I T 15wt M space ciafts, acoplanes ovd Circuit dustry.
g It (5 used to Make cor paits (tyces, brcak )

%. It 15 wsed to wakc'hc/mofs, buflet PY00f , glasses.

b THi5 used M gaskets.

Caxbon FRPS @ The plastic watsix combined With caybon
f'o1e 10 form carbon FRPS-

Xt decovative articles, voof cfcsfgmfmg oF hownses
PIOPIEs
I high sticvigth avd Stiffwess

2. Good wechanical staength & chemical yesistance-
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@ﬁffcq,i}:quws :

I 'used e vehieles, Salelliies.

9. used "1t tmdustrial -machz"wam;/.

Big degradable polymers

o~ NN

Genedally polywmers oae von- brodegradable
tut some of the polymers ave degroded i the presence of
MicI0 079anisms 15 kvoww o5 6o degradable polywmers:
Controlling factars of degradation:

bk PeICentage  of CAystalimity o polymers.

2. Molecwloy weight  of pohymer.

- 3 Hydiophobicity of Polymer.

{ .
| - tvRonment suagounding of polyver:

=7 Thewt ot +wo +ypes of biodegradable polgmer.
-l. naturally occuTing  bio-degindable Polymer.
4. Synthasised bio- degadable polymer.
Natuatly dhcwring bo- dermdatle Pl
There ave L types of natwaal biodegTadable
Polyw 75 |

|- poly sachoaides: |
¢xi Staach, collulose (gueen plants)

3 PIotEens | |
a exi- Gelahin, casien (cheese protie)
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L Pofgesters
k ¢x: POhy hydroxy ol kamnoids

o :
= l ( |
R—-d-OH + K-0H W;)D—> ﬁ“ér‘O"R‘

estey
b o’rthS

&7(! Liguime, shellac , nalwyalru bbey
%mﬂt@cﬁc @\L;QJc{ggmB[& Polymer ¢

These ago wmony pofymess PIPOTE by bivlogi-
~Col pavcess and these e 010~ deganclable -

0y a[co&zof‘ﬁom wolasis | poly (ol acids etc-

- 2oy hydi0xy alkavpates (PHA): BlopoL -

Tt 45 ustd % oythopedic 6m79071'c5

T/F\/‘ | fHO{CH—CH; ctoH

Polg 3 byctroxy - butyrate
CHQ CH3 0

9. ‘(o cH-«cH;?*CH - c7L0H

poly B- hqdfqu voumamafc-
CH? CH3 CH?

Z ‘(o__ GH - CH;) - CH G} oH
poly ~ hydr0xy valarinvate
3 poly Lotro acid (Tapioco)
The feamentotion of fopioca, (0%) stasch n
a0 6IC  ondition we get poly Latic acid . (food packing & cﬁ‘]v]ﬂczfj)

,=7 Tapioco ~ 700t pazt of cassava, Plant (baaziy).
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CH3 o© CH3 o©
( 1
-éofc‘H— Y—o-cH - &—Oﬂ'ﬂ

Poly Lo,cticle:
5+ Foly vinyl agetaty (vA):
Teymentation of wmalasis ©7) starch -
=> poly vinyl chlpride ivcated with acctic acid 4o form poly viny(

acetate by the eleminationn of Hl molecnle- 0
cl 2 ?uc—cH;
l I |
ch;,-cH-j_;? + CHy=C—OH  —> fCHrOHﬁ},
PVA
e (0R)
?-‘C-—OH3
{ CHg - cHy
2%}

| ApPications of bindersodable polymer :
|
L These oxc prepared from natuinl matevials.

- Compostable bats felp fn the disposcalt of e vegetable walter:

3+ These o6 envivommentsy friendly.

. The polymers of Land il by solid waste can be Yednced:

Conductiig polymey ;

Geverdlly pofgymers are msulators but some
of the polymeds  exiibits sligntly  Conducting PrOpCIty bean 56
of conjugated downble  bovds X c{ofcc[ waterial {5 gviown as
Camo(motfw% PolyWEY

There att w0 types of conduching polymers -

. Conjuqattel conducting polymer

3. Toptd  Covducting pofymes
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| - Conjugaded  condncting  polywiczd

Foby ogedylone: wi(ci=ch) — fon=cti-f,

ol PVT0le: d
9/7\0/'7/ wfw Qﬂ@ N A 1\] VAR
N N \ .N
[ | M
H H

!
Pobe il ﬂ/*; e ' |
Q) (DD,
Foly aniline ©7) evmnldine
 Doped conduction pofymes:
Tt contatns +wo fypes of doping.
[ P-type dping (or) oxidative doping
2 N bype doping (o¥) weductive dopivigy

E}'%C CovAuctivg  polymer:

Fa a4 e va Yl

‘ In P-type doping , ou doped matcotal 15 fwis
acid - The Matust of fewis acif & election POT OcCeptod Means
electovt deficioncy mofecules.

ex: Alcls,Fecls, BR Bely.. .
Mechanisy
AANANNNANA Pl acebylene
'c@]/ tewis atid (pxidation)

VWVNYNVNN Poly acetylene vadical
106J, MMoxidaton cotion
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&
ANA ‘\/’\6/\/\\/\\ Poly acetylene bi cation

ko

Q@Q QL(% 0

I

NS &N\

@
&

<fi)

L\

4§

& P-type coped Ccmcfmoh'mg

70[:71”\&7
gvoqunc’of the PoSUHVE chorge 15 moues
vhe ofd bonds to forms the mew Lounds.
5 dne to positive Charge - Henc these aae
called  p- type  conductivity Pohgmes

The above
entize polymer 10 brenf

In which the comdmch’mg

NHRe Conducting polymeas :

In N-type dopping ouz doped woterial 15
Lewts poses. The wiakuae of Lewis bast [5 electomn PATT donar wican
election deficiency wmolkcules.
ex: NH3 , Hy0, CN', clop, - -

Mechonisw -
A Va VI Vo I o

ANNANANNA Py acetiplone
& l' Lewis bases (ed nction)
WAVA \ N poly acetylene sadicaf anion

1€2) o™ geducton

B@ "!939 o ® © O
O—m—©- B0 7o 18
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Polymes

ovts evitin The above polymer the, negative charge
,,L ¢ the polymer o break the old bonds to form -new
bonds , w which tae Comd'ucﬁbf’f% 15 dune to w@ga’rfuc charge -

Hence these ove called  N-type Conducting polyymes:
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T e ;

|
|

A

. 'C- weste and Gntto] Methads +
ll X Tntroduction +

fv‘

|

Plastics + |
The Rlyweric  Malerials — which  hove  high Moleculor weight

Oranic  fblymers  which are Moulded 1o c/%;'fab/g Shte

In the flesonce of femidue | presswe and Catalyst
15 known As  PlaStics.

E- Wagte -
e-vste (or) Clechonic ubste is Cleajoy When an Eleckr

| o) | Chiy
—Produa S dBided  AFfer the ond of Tis ek [ifp ‘
”/7@ 1a(id Gl sion of %quhofogy and  the Con&cmﬂ/on
drven  Society  yesulls  in the creation of a very {0%@
At of - Waste Tn elery Ming e

. 10 Sy Soid ot
. (-chhmlc@y X € Plstic waske %W@
In e, he Unided State éSh’m/m/Ga/ te Ami of

LQW/(/ Wide  EleCpnic Weaste 'd(SCar Jed Cach Yoay o b
Ho Millon  medlic  tons be

€ Plagtic waste s hot AN Notiohe ISsue- T+ is an
Intervatiovia) (©F) &/Obaf Js6ue. '
Source  of E-_Wnsle - |

The  e- wagte Gu be Qenelted by the All Sechrg ke
out  eecior |, house hojyd geltof, Prvate  8CCor

W e P of @) Comfuers
W) Moniers

Uy Televisipye

@) ingerq

cte |

Todays  Electtonic  Gadgels Tovenpwls lechonic. - WaSte.
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T

t;meqsms FOV - ubS}ef |
fo fGChVJo/O@y

I

*  Advance many
X chavges in - Fashion Sfyle’ 4 Sladus
X Naling end ofF Iheiy Use i liFe
F Compovents  OF  &- _@8"0 :
O#L’@’ Ferr
[ Goyyl
@f.}é——‘i',_w"od a (3‘8/)
\ Caloss }Uo,o el
' (_L|/) ’7[ Ci‘B;,)
(Iq,)\
'%‘FCFFecfs dua to Com@)@m}s F  €-_aste 7
5! 1o Com@omw CHlact EFFects
1 lead CRT (Catbods boy tube)  Arae Mia, dqvmgc fo.
her Vs Syskam |
9 | Mel’CuVy Flot  Scieen V‘?waolfg, |’ szusc/e weqkm@gg
3 | P gylation - of | YesPirator,
ﬁ“@bfy Vinyl Ciqlohd@)‘ | e wiles /l e C}lsques
g | Bisfhenol A | P)OSftC C'OM/{@}V}QW{S " h@aV% WOb/GM/;_S‘
ol chbhinely T
5 2 Vfgl;mf@d Ok CCWO,,,@WS : Dovege 4o fhe /u/ez/
* €- %@jc Prsfosal =
~—> Postic  Wagte +
Flomr Koy beard S, (Gbin
Pinted ¢ "9, Pesic hadhoe ComPenoyys,.
— (VCurt @curd Wagle =
How) H/'}Q CIVC(;Z fofy bmrc} g
_ 5 [ ) Ty —
Inteinal Ciltults efe.- e iy bmyd/’ i
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"}@1@7 “Melds fecycling of  €- wasle)
¥ Ds Agsembly /0/16 Izl_g:mift'l/@ -

—~ Dsasembly is the SySlewnlic  1emoys
forts , a grup OF firks o o syl assemp,
Which s in ¢- Waste.

* UParadig -

OF CCI/W %Meﬁﬁs)
Flom a P//C(/uc,l

T Tncludes COMMiV)aHl/@ aud 8@6)01@(1’/()1/7 OP Mﬂf@l’lb/s

Wsing  Wechanical / Physica and/
Methods fo lecover Matevials T
¥ Matelial  Recovery -

The  Mederials  cie teuered - by JeCyClivg /@&‘/H/'eg.. The

Viestics, glass , Metals Gwy be lecovered by goviing theu,
herore Mixing  With Olher agte -

X f}dlfa@i_o@as of Gegclivg € - Wagte
X Asser ey
* feduction  oF Waed Br land Fills
* beduction  of qunkg
¥ Besole and Beuse
¥ Cleation of gobs

 Conclugion =

OF Welallupical  Precessing,.
Clude  1eF nive and Othey.

— - Wagle i ove of the Rsiest growimy Aoblew; Tn e |

| weyld - Hence we Aue of  that-
> Product design by Using Sobe and Mgt EMeRing
| 1eChrolegies and Jow) Wafetials , which @ ENVIION Wyoyy,
| Priend|y.
D Imflementing 26 (rincifle
Reduce - Reuse - Gecycle.

—_————,——————— e — —
——— S
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f i Yoy 2 & 5

H\yrﬂe\’ P

_;_——--'

; "C{‘ 5 a, PO\){mgr that s C\»e,\le!qud o \?v‘.nj
Teis a . biodeqgradable ¢hemical  coropound

Yo ba'\(\aﬁ .

that i veqayded os _the rrost organic compound-

0 the amsphere- YW
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