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[Oniv No-3] [Engincering Malerials _omd _caolysis] ©
¥ -

l"] ]"o:m*}s 'Zj Vo 'n‘\S\'\ 3] d1ns UJ d“"ms [{J Po\\,m e q'nc’

MonoMmers 5] EPEJ of Poi‘fme"ﬁzdﬁ on gj nﬂhes‘weg

7] [ubncanys 9] Cd‘*d\TS.IS 3] Calalyst.

5 (ourse outcome —
Use he appropridte  engimeemng madevials and  Coldlyst

Appropvict ely,

. Theow Lesming  Quicome —

31 TdenHfy the ingredients of dhe given pamis.

32 st out salient properties of the given paint € vavpish.

3% D.esc:;\be. the pawmeﬁzcx\-'loh properhes of iﬂstudﬁ'ﬁfj madte-
1als for the a.ive.“n apphcation.

34 Mfferentidte Jhe %'\\;e'n iypes of siwc}uﬂdj polymers

3'5 descmbe 4he polymemzaton Process of the Jiven polymex,

56 E>Plain the properhes and uses of 4he Jiven polymer.

37 pescenbe he avrrlication of —welevant adhesives mqu\rec]
for the  given malenal.

38 suagest dhe Wbncomy for vomous Adypes of machines in
ndusisy . |

29 select 1he welevoand Catalyst for 8w@n qppﬁca}ig—n,




* Paints— -~

Tnirodudion =
Dcﬁn\—s avre Pm¥ecl:l'v'e. ccmd decomﬁve. Cod‘—injs cl\'JP]IecJ +o

the suiface. of e'ng'meefmg malenals such as me?dis,wooc]!

conesete and p\usﬁcs-‘[hey Consist of PpPigments, binders,

solvents and additives Jthal work together o provide pyo-

tection agdinst Comosion, meisture  chemicals and environ-

mental dedradafion. Tn engimeenng applicethions, Paint ol

oh\y enhance Jhe appesvante of components and Studhpe

but also inerease thelr clllmb;lller and sevvice hfe .Dffertnt

ypes of points ore selected based om dhe 'rhdl-ev{dls}opm—

Hng cenditions and seqguired pevformance chasottemshcs ,

mu\«\nﬂ ""\"em an essental part of  modern Eﬂg'\ﬂeeﬁﬂjﬁ?—

condsichon pruchee |

% Purpose of ‘E.Eﬂjlﬂﬂ m__

il Paint protects the iron from corrosion and KuSﬁﬂg "

2] Paynt protects the wooden surfaces from insect and fung

;ﬂ pa\n} pPyotetrs the wooden Surfaces Hrom motshure .

g favny seflecks 4he heaJr and light .

sl Tt pvovic.les the beoubful appegrunce 4o the suvfate on whid
It Ve apphed . '

¢] Pamt provides

:_,'] T+ Inereased duml:‘lliw of
g] farl  proteck suvfate fHom chemicals , 01s

s charactenstcs of ﬁOOc\ Paint —
Y TL should Possess good adhesion Capacily ©n 4he Swuxface.
4 T should eF?er}weH Cover +he surfdle.

3 Tt should be wihstond weaothey and environmendal ondition
] T4 shewld be cheaP-

ris] Tiltmn should be washuble, 3\ossy and  allsadive .

g The film Srould Mot evack or shunk on dwying .

::rJ TL S‘noun\ sesisk  corrosion .

o TE Shot&l__rl seledn 1S ongimal  ColoT.

gj T+ should be duruble

smoothness 4o the Surfaces.
eﬁg'1neeri'n3 components £6-""~{('Rr&.
aclds and alkalies:




¥ Tngredients of Paints

1) Prgment 7 vehicle 3] Thnners 4] waters
85 Pigment esttenders oy fille e . i
) Plgment -

22:;1:%3*0“4 coloving materials ehich gives colpy &
while - white lesd zinc oxide  Hianium ozt de
colored prgmenis— Red leacl,'f’eﬂ;c Oﬂide—, chrome Fec’, chromium
Or1de, prussian bjue, Carbon black, umber brown.
‘F\lﬂC‘:\DﬂS of plgment -
—'] L 8“"@5 desived) colored 4o the Pcin -
9 T pronides opac‘H\, 4o +he paunt Hilm.
3 TL gives protechon 4o the Pl from UV ‘z&gs.
aj TL pPovides cluvrab'ﬂ;v to pamt il .
5] RedUce Cost.

1 vemecle — ( Film  formimg matenals)
s the \iqu"fl component of paint that Cavries the

ofd c‘f_}y

vehicle ‘ : . :
Pigmeny and forms o cond nuous film  after dhe pamk dnes.
Escamples — '

Soyabean ol dehydruted

vehicles for ol paints are - linseed O,

——— et

castor o\ , fish o)
s 1he vehidle for wot

te

A chj.‘.e-( ed IJGSE',4 Pdo\'ﬂ-}—.

Fonctions of vehile -

W Al ferming constiuent

’\3 pinder fos pigment

T_iﬂ Provide Youghness and e,\u'mh'l-"?‘ to Pcl.\'n-& Fim.

W] Tt Provide. good adhesion o the paint Alm .

q T give walepotfess to paint Fim.

:q:[ Thinners —
Tnmet is a volavle. liaud added +o Paink to weduce Viscosy
So 4hab point is easy e apply on surfae. f
Ereamples -

Turpentine, mmeral epint, benzene, dipentene maptha, Joluem
xylol, kevosene, Methylated naphthalene e’m’. | %




4 Fumchon of Thmnhers ~

i Thvrmer mokee the point ™ore smooth .
2] Tt seduces +he fluidity of poink.
3l 1L suspend the pigment.

4 Tt helps 4o dwy dhe point £ilm by evapowation.
5] TL $educes dhe viscoshy of paint.

4 driers —

At Sttt

Oners arve the oOvygen Cavner catalysh
x E>xamples

Res'md\es, HTIDld\‘E.B, tung state , naphihalates of (o, Mn ,PI: £ In
* Funchons of Driers -
H The <$ale of cj-n,'mcc] of pant il bj O’a-t'lc‘dl:lﬂh‘ Pol-rmeﬁwl-im
and  condensdhon 15 Intvedses - |
"‘ﬂ Tt ympove the dwimg qua“%j of the o) Fim.
‘Oj Plbgme“ﬂ\— Exttendenss ox Fillers - |
o Fillets ase 4he innest So\llc) rmatena) euJaIec' 4o Pdiﬂ-}-,
¥ FTB@T do aler 4he some pmp@ﬂies of pamit.
¥ Examples -
Talc, sand (s10,) , Barfe (Basoy) kaoline clay , Lime:ﬂme@a(@
w Funclions of Fillers — ' ‘ |
1] Tt zeduces the cvocking of pani film afier dnymg .

iﬂ Fillers acts as a Casnier substance for Pigment .

i] Reduce cost

V] Tnoreases durobility '

ﬂ vsecd 4o 4:,'”gd 4the vo'ldts oY [poTes of pm’ﬂ"‘r- . '
vil T4 gives the good adhesion Houghness, hardness Jo pamt fim.
?j plasHcizeTs — o

plashicizers gives clashiclly 4o pc{w':-} it atier addition and
prevents cracking of fitm afiev dwying

eramples —

Trcsesyl phosphale  dmpheny| phosphate, 4mbuyyl phosphate, diamy|
Pthalate , dibulyl fartarate .

7] Artiskinming agemts —

ErampDles — pD\Tk\IdW'}L\f phemol .

FumctHon —

Tts funchion o fPevent gelling and SKimming of Pamkf
I'm.




0
4 Varnishes —

%Inkmduc\-l‘m-
quf{\s\-\ o dvomnsparent Paro't-ec}.\\/e_ Coa-l-'mj apply 4o wqu
merdd amd other matenals 4o \mpwve dheir appeavante qrg_
%u’rd'l:‘ﬂ‘l’f«,. Vatnish 1s a solubion of naturdl 67 synthele ¥esim
kp &1\,'17\5 o1l ev 1n volahle solvent. The film is dries up
evaporalion pelymmenzahbon and ovidation . pnd give glossy fimm .
¥ Pefinahon- '
varnish s o soluH o : Lo .
oV oy \fo\aﬁ\e SO\VQ'::, P S TRt T s d.r\“nj

There are dwo lypes of varnish .

11 o\ vaynish —

* T i.? oy mptre  of ﬂd-\u"n‘}j oY .S\fn“‘]ejr‘iﬁ 75'95“'” crncl 4}‘.1“'”81" 0'11
varnish dmes up by evaporaton of volatle Solvent by o-tdafion
and  polymenzadion of “he cl«y‘ng oll .

9, Extample — CoPdl Ucl'rnlls\'].
copal varnish 1s pTeIDClT@CI f:y m‘\a;\ﬂg A gl?fﬂ in ',!D-;;?ECJ fj_l_
and Jurpentine ,

Z] gpinid varnish -

LTt §s dhe misture of ¥esim \n a volahle Selvent.

&b ts chies uP? by evaporalion of the velatile sevenk .,

¥ The £11m 1o battle and has a —Ie‘hddmy 4o cradk, To dVCHO}
badtleness of HIM smoll amount of plasti cizer 15 added In vernid)

% Tt 15 wsed poﬁsh’mj wooc]e-n Surfaces .

Extample - A solubon of A cestn shellac in aleohol .

and varnishes .

st Olfference. betweem Paints
sl

pain - varnishes.

L3

w yvermsh consiy of mptiure of
sesin in dyimg o\ oy thnner .

% Tt produce “ansparedt Firam .,
5 Vaunish contams  vermsh.

% yarnish has Mo c.olour-

* varmish dpp\y o o‘n\7 woocjeh

% Tm a paynk mipture of pigmen-
n veecle -

* point produce. opadue Hilm
ok Pof\‘zn\— Cb’ﬂ’rd"tﬂb P'igmen}.

e paier hove diffesent colours-

e Palnd PPl on cement based
i metod surface or wooden surface.
| susface. ;

‘ \, surface do nok ¥ :
l)ﬁ . e e i) light. 4 Varmis ; e—P\eb{-‘
| e} and  light- |




s Imsulators — 9
AN rwl\s:uldhw s @ wmateriad Thal prevents Jhe flow of hed) £
clecinaiy  Thete ave H4wo dypes of insuleHors hevmal ’-
*w Trswledory - - E7804ﬂcobl
De{';ﬂaﬁoﬂ-“%a malenals 4hal Yelard the flow of heet”

% cl-mvooleﬁsfacs of Thesmo) ImsylaioTry ~ |
) Tt should have JLow dherma) Condueh'v;}

7) Tt Should be chemically imnert . A

5) i should be ireproof

&) T showd be water proof.

5) Tt have low densiyy.

9 Tt should be abledto diffevent dempercture

* clossificobon of Thermal Insulctior - ‘

«] 0vgamic Thermal insulalor
E]I-nmgqn‘lc thermal Insulator .

a 01307‘:50_ Theymal TImsulator —

¥ These ovgame Ahermal insulalors
% These ote 5!1'\}3'513 upto |5c>°c, Jemperatuse .
charcool PO

based om hydsocazbon polymeETs ,

< EQ&CAWP\Q.-— 'T]-\m-mp col , wool ' cold oM, payer, u)de;fj Saw JLIJ‘\:--
toke, powder, subber.
b Tno'rccian'\c Thermal

* These. ave based on S
v Of powt]e:r form -

sul

Yasul alors —

11 c.eous\ A\um‘mou-sl caleium mcl}e,'nd\.s 1N

_._ O
rable. above 150 C .
calcum s\heade, asbestos

Prous, granuld
c Shermal insulators

3 "Imorraun': |
mmefrcd woo\_

Eamples — Glass wool ,
paper, asbestod Pibre edc-

o7 The 8\&53 fibres are,
ontameT 5 having
ass Fibrey vt form

% Glass Wool — | _
Glapstwoosl s A 1norgamy therrna) 1M, c\\' i
prepared  from 4he molteh c‘alCtSS,! flows VD Ft\)}\ ]
smal)  holes. Then 1 sotates fuf-ﬂchr ond he glasy ot i
These Hbres full on the Conveyow beld and by binding 19¥0a

dpatture like wool.
% [Properhes of Glads wool ~
1) Glasswoo) s chemically mnert.

7) Nom (o Ive
:,r) Hove Low Ahermal
&) }'{\6\'\\7 ~est stemee Yo Mmorsture .

co nduch v‘;}Y




§ b i 1 \-\QS 8‘300\ “'ET‘]S;HQ S'}Te“(j}h .
éj FiT& P-moF
_ﬂ T has fow dems‘l‘iyk

» Appiicadion of glass wool -

D) Id:tw'ls ased for electned imswlabion

2) uvsed ' oven, sefyigeraltors-

3) Tt is used in ccwhy weall i'n.suldﬁmj ce'\\'mca Hley, Curtain Walls,
and  fot AucHng.

@ sound pwoj;:;ﬂcg and also used do  InsWdle P'lp'rng.

5) Glasswool UWsed as a dust —Fl'\}e"a;hcﬂ matenal in awr filiter.

8 lasswoo| s r\henrfmcq o well as clecynca) Tnsulator

* (M&Q‘.@.- ( Expandable Polyskyere) EPs —

% Thevmocole is made from Polystyerene . when Qus \n blowin
\No polysiyerene dhen it expand o & solid foam like md\eﬁa
called thevmocole oF  ewpamdable polystyerene EPS -

R S POy PorouS foam . TH Contam Pany Hny avr ﬁﬂeo’ cells.
3'W'\“§ it an esetient thermal and sound inswlotor.
£ E@ME% of Thertmoco| —

D very lightweyht-

1) Low Ahermel c:o"nc\ucliv;m‘r
) tood  elettncal insulabion .

() Tt hove low Ccosk.

5 Easy 4o cuk and shave.

d Tu has good densile shength (3-¢ kg lem)

D pesistance 4o mowsture .

5) Tt is shock proosf

* Uses of 4hewmocele -
<) Thesma)l Inswabon in bui\ci'mgs, 1eregem\—0'm, q"'!tl C-O\ﬁ‘ Si'omgg,
bl TH 1s used For Packa(gzmct] of delicade insbuments Jlasswayes.
c] gound InsuldHon in cinemnat halls, factones, offices.

d] Tt is used for decortthomn.

d Tt is wsed In model making omd €ouft work.

f) Teis wsed ceiling oofs, waWs, flogrs doo¥, PavH-+ion,

and  cemented water tonk.

3) Thermotole 1s wWed a8 theymal as wel) e\ec%ﬁw_{

taswator.




¥ Polymer c,\ﬂc\ Monomer —

_A,(_De?'mu%‘m'n_ Polymers ave very *LUTCtje ™ol ecud ass ‘-08'51‘\}- molew e
Ahot c?'re formed by '_\0'\'61"\'151(3 of MUMEY of Mmomomers in the
*6epedhh(j anit-,

* Monomer — A wonomer s a small molewde dhat can cheomn.
w\\T Combine with other amilay moletdes to form a polymer-
eg. Ethylene , vinyl chionde, Shyrene,

¥ Poljmejg'wfzo}-'lom__ The Proess n omch lerge number of small
MONOTMETS \’mk'ma \pgether o form A lavge moletwle in prese.
nce of lempevysture , pressuve and  coralysk s known ds the
Polymeﬂzaﬁ on-

* Degree OF Polymenzahon —

“The mumber of sepeating umits present in polymner 1s colle
J

as degw:e. of Po\ymer;\zd¥ioﬂ~”-

¥ classifictlion of Polymers or PlasHcs —

:[) classificalion of Polymer on ihe basis oF molewday Shudtuve —
al Linear pPolymes .

b Cxoss -linked Polymer .

a] linear Polymer- Lineay polymers fovmed by momomers
ase jevned with eath other and fovmed iun(j zs%vaigm chan

83 . PO\TE}}\T\Q“Q’ PVC, PD‘)’SH)’TBT"E

“* M-M =M=
B] Cwoss - limked Polymers. '
Cyoss - hmked polymeTs formed by monomers dre Joined
with eath other and foymed a networtk o C;ross-\iﬂkeJ Shdee,

B
! \
-—M~M,—M-ﬂr\"\~r"\—-
1
M=M= M=M=\
eq. Packelite, ™Mylon-66 etc:
P Wneos Polymer fmfrnec\ la-f same 1ype Mmomomery.
¢ Cross - linked Polymer formed by diffevent -dype of the

Polymes.




* classyhicclhon of polymer on the basis of Menomers
] Homopolymed .
b] Copolymer.

2 -
] pomopolymex — Polymers ave fovmed by dhe same dypesof
of ™MonomEss are Ccmed ho'mopo'\Tmerg .

e y. Polyelhylene, PVve, Polystyvene Cic.

b] Copolymes — The polymers formed b), differen) Hydes of

4wo OYe Meve differen) Aypes of ¥epeahng nonomers ave

caved copolymess -
ey. olysene, quf),t)’n'\l'nle) shyrene butadiene, Nylon-66 JBacke]:ne‘
are forvmed L7 C’Lc\d;hdﬂ Poly mexn zd Hon

A romopolymess
condensablom poly e nzdh om .

% Eopo\fme"f-b are -Fc'xmed b7

% classificdthon On ithe basis of +hermdl behaviouT .

dt:l 'I'he-imop\qs\:\(;a b] Thc,Tmose\—Hng

c_’ﬂw_g_g!ﬁa\-\cs,a These :HPG oF Powme ‘
heahn anmd hard on cooing. These A% foymec addivion
po\fmewﬁz
eswrnple - Poly exhjlene,
l‘,}'ﬂﬁewmoseﬂi'&}jr These 1
’hckrd, whem healed Ahey Joes nok betome Sof

srmed by condensakion poty menzaHon E—

u-?oxmd\de\wde, Mylon-66, Raclelite €te.

v becomes Soft oM

abion wse,cxc\-icm-
polzstyevene, Pye, celulose ateye ke .

e ofF Polymer becomes pefrmanem]]

e ThesSc ave ¥

example — Use

T Thesmoplashc | Thevmosebhng

D) Thesc ase Sofitem oM hedting| ) Thi(? Letomes Permcme'nﬂ)c
and havden om cooling. hav .

3) These ove formed by addiy 2) These ave formed by condes
po\ymenzah on - nsahom Po\ymeﬁzdﬁm-

@’Thea have ow molewlas | 2) Have high melecar weig M
Lyt

Coﬂd@ﬂ&dﬁoh Po\ﬁm e zcld1 o) [

addiHon povy ey 1ZaHoN:
g) They have Cyoss-limked  Shuehuse,

5) They have linear sintciure.
¢ They ave seluble Im 4he ov- |g) They ave soluble Im ‘lnagqn\ICi
gmn:\c SolWwents - T |

)

') Eau- PVC, Poljerhylene, Tolye- |3) Eet. Rackehte, UT@‘*“*WTM\JE--@
4_*___‘_9_51&11_@,__@:}&. h\pl‘-\e} Nylon -46 etc- |




% Types of PolymemzaHon Reachons—

a] Addion Poymesizakion b] Condensalion Poly menzddion
d] Addition Polymerization —[ehaim goowth  polymeralion]

These PolYMers ave formed by Semwe dypes of monomers

withoulk Slimination of by pProducts like water, ammonia L _
wnethane) ‘ave” Called  addition polymen zedion . |

s Eatomple - Phenel- Polrethylene, PVe, deflon , Polyestyrene elc.
‘J Conc\e”G\SCLHCm Po'\\,me:ﬁzd).%m Es)rep growth Pn\vme'a"}ztﬂ-'l(yn;]
¥ comndensation Po}gme-ﬁzcﬁim in which Po\ymer 1s -F()T'n‘)e;’
by differe™ Aypes of Monomers with eliminadion of Sma)l

molecde ke waler, agmmonia, methanol ave called conden -
shdion  polymenzation.

sE<amples - Nylon-6¢, Epony sesin, Phenol formaldehyde ete.
'S sypihests of  Porymenrs —

* Synthesis of Polyethylene —
% MomomeT — Ethylene.

9% R ATy o
L8O = [ = s b
nlalt o i oA HHH AN
Ehhslene uns¥able pel yethylene -

(MM oTES)

Polyethylene 15 formed by ethylene monomes . Po\fe&hT\eT: is
formed 157 one of the double bond between carbon atom 1s
bred. and formed unsicble sadical + when Hhese unstable
molecle jowmed dhen poirethylene is formed.

% Pyoperhes - | ‘

7 HoPE - wigh Sensity Porethslene. have high clemsity

2] \as high rensite stength . |

:ﬂ T had low morature. dbsmpHm.
&) LSPE - Loty Density Polyethy lene has ow clems‘\-w,

5 Llow lenstie &Weign‘
x Applicahons —

il HopE used n waret pipes, toys, detergant botiles ete.
g‘:] LDPE useg‘ -p{)'f P‘a&’l‘ic- 1:513’ F“fm Ll)'ruP,

% produt: im Consumer packec:j'mctj bay, boitles, linevs +ops e,

S



q-(%jﬂ\hes’\s of  Pol\yvinyl chionde Pve —

*raonornes — Viny chionde
Pl

PG\jq‘\f\d‘ c.Mm.\de. s {’m'med b7 numbey of U'mﬂ Chlo*o")de_ i
Presence of be'nzogl peroatide o7 H0, Cotalysy- "

M
L[] - LLL L
Y e - ® ° — [} 1 '
J\ (] l!% c]? ' }!1 H ¢

| &)
' '\fi“J\ c.\'l\o'a:lJe unsiable ‘Lﬁt‘n‘zo@!]
Pe—:omtcje_
L’a’ﬂenome:r) CH.0,)
H 1’1 ./ 0
\ ||
bl
cy A o H L

Pcn-rv'rn(j\ C}ﬂorr‘}rje, CPVC)
* Pmpeﬂaes -
1/") T4 is co\oufdessl oc}oudless, .
2) c}\c-:'mt\caﬂ?' innert .

3) Tt is mon-inflammable .

&) Th is gesistamy to light- and cvmosPhen ¢ Gryden.

"y waler and morsiure wesistant . .

6) ’:'Jensﬁf.. 1% 4o ' &S gpmlcmg'.

£) Llow cost and widely avenlable.

4 Aep\icadions of Pvc —

R P\c\aﬁc*ne:l PVe 1s Uses Yo mmcin_c] +$a1n cDaLg} Cu—;-h{rnsJ
Aovie cloth slachaedl iﬂsxﬂd-h'c)h, bottles, cleo, and windoww
component ; gadio Compomnents, chemical coniaines.

% Unplasidized pve has high ¥igidity and stpen o7 chemical
<esistance . Tonk I'.'“!mé]s: light fu'H'trgs;,
and Tnotor C.yc\e. mudgucum\.s, m&igeqﬂ}oz- ComnpPonents.

of Teflon ( Polyletrafiuoro ethylene)) PTFE -

PD\jme‘f‘i-‘z_c}h‘Oﬂ of Jevrofiuoro enlhﬂe'ne '

sedfety hetme? | cycle

£ Sijﬂn--\'hes'm
Tt is {'o‘fmeﬁl by

presence of caro\yst be'ﬂzocj\ pevosticle .
enomer— Tetwo fluoro ethylene .




F = v H F F E =
nl Lo d B be ] 'l: l l:l b &
I,_._ ‘_> OC'_-‘C. -~ lc-—-q_o + e C—C-o —ﬁ% —-&-—C-—é_.L
.8 & ! ‘F Lo d I Bemi | | )
& F F e F F I
Tebnufiue upstable.
ethyylene Teflom
Qmomome'f)
s Rropeshes — |

) Tt is hovdes and shongey than other PolyMer.
D) paellent <esystant 4o woler, d\CO\"-D\,Clt;cls ete -
9 Tt hous \n'\gh wolewday wh.

&) Jtow chemice) neocﬁv'ﬁr

y Avphcadions.

D Non -shick  coockware €

) vsed in Pipewers fof ¥each
§) Tk is used as om imswlanng rnaien

cobles, wyrey eYc. il :
&) vsed for Mmoking  Jaskets, +4ante TMngs , packings.
% Graft motemal 1N suxgicel  imlervenHons.

of Polystyvene (PS) —
powmeﬁm}im oF Styveme 1o prege
e—roaﬁcle. MonoTMET —Styfene .

H

oovIRg s -
ve and coviawve chemicals.
dl for motoT, dvansiormor

¥ 5&11“45@6%5
?o\\fsheﬂreha -Pmme,c\ b-,
mnce of covalyst l;e'nzgcyj\ P

(&
A H

sJJ—rme, unarable
( monomes) epd

Polyelyerene

S nes —

) Z_T?fe: very 3uo¢l e\echriccd. ‘naulador.

7) TL can eas\\j Tnou\ciet:l v '

3) Tt ti ronsparent, hard and bnite.

@) Good chemical sesistance +0 dilured aad and bases .

5) Low) MeWing pomt. :
£) Tt has esceNent OP“CdJ Clanty .

¥ App\?_cdﬁom - ; :

) Used for making baHery Cases, $efngestitoy Pamts €hc-

?) Used Im Producks like diming uiens), plashc cups, -toys,
cosmnefic Conta\mers, Cover cte-

8) FDDE‘ Put\c\‘tg, opHeal elecr\oo'n(ic, med;t’:m‘ £ duf‘omdﬁve Pavh

-v_g]éﬁjﬁ_g ﬁ[v. {2}% Pﬁ“’?’w
*é" ij{@ f@FJ 4@@4’5%«%‘!0



v .S{jhl‘h@%%‘; OF phenol foﬁnalc\éhycle C%dee]{-}@ -~
MenomMe - phemno) am ol fOTmu\;lehfde ‘ ' ‘
s foymed \:7 phemol and fmmd)cle\».yde_ n

Ratks elite
e cotalyshk-

prisence of aadic and alicahin

4 0 AQ , i -
[ ][] [Ferargrodie

o\ eno) fForma) "\e\"ffl -+ ©heno) Forma) (‘,\e]ﬁ\fc,le
C moenomey) mes'nomef) C_packe) w@
* PG"OPE'T\:\ es —

) Backelite 18 have , ,
7) Reststant o hedl ,scvatches and desbuchve solvents.

3) Tt com srable avr different +e'm\3e'a"d3[wfe.

&z) Tt sesisk 4o e\eé-ﬁd%j.
* App\?ca};b'ﬁs—-

) Used For moking  sheeks
) T4 is used as om adhes\YeS-
3) Radio and delephonc casngs -

&) Flecinca) swirches and  plugs -

5) Homdtes of Cooklng utemnsils-
&) Geavs, beanngs and in papet & Solling Mils-
=) sockey bowel, and inswators -

% Sgnthesu of Epoaty Resin -

+ Pomomey — Qisphemol  and epichlomby dnn.

. CHs
. O
h[ H,QWCHCHEC} e n [HD O (l'_‘@'_‘ ]
o cH i
3 alfa\ine

Eﬁ\c\-\,\ 0’7’0\‘\76\1(13@ Bisphenol
( oot e ( momnomess
CH,

Hg—c{c HCHO @—‘i _@_%n*' N He

Y

E P o7y “6&5?*0 CPO\?’T“ ew)




.3 - |
#* Properes— &) |

O Tt has 6004 Comosion gesistance

D Buelient wesistance 4o Chemicals adds, alicalies and Selven)

3 Good adhesion propeshy

6) Res\s¥once 4o moishre.

* Apphcohons —

D Eposy wes\™ 15 used mcxk'mcfj mowlds of aweraft and the
awlgmobiles -

?) pleamcal imsulaHon matenals.

3) Adhesives and bomc\iﬁg agemnts -

©) provective Coa¥mgs and poveis.

!:ﬂ Tv is wsed for susface c,ou&nés and das srovgye vessels .

N oVifevence  between addition

po\Tmens"nd\r'i omn.

| Addition po\;,meﬁmhfmh

TS

|):; Tt s Yhe process in which dhe
| Same dtpe of monomess Limked
4o eath oYher withoul elemmna-
| Hon of spall Produchk ke R,
| Hol NH5 eve i
2) |

| ald comtorn at leask one C=¢

| double bond.

| , .
Q'They ave Soluble m organic
s o\wvents -

@ PolymeYs orte Joimed '97 e
- covademty  bond. |

s E—

Tre s process monomer sho.

polymenzaHon and Condensahm

(,o’ﬂci e;\q;:.i Hﬁchfnq Po 1y mG“ﬂ zdHem [
) Tm Ahe PrOCESS aAfferentype
of momomers Linked 4o each |
other with limindHm of H.O

I|
jl
N¥ly or Hel. |
7.] Tw +his process monomer |
shmﬂo\ Contarn Mmore than one |
funchomnal gaoup . |

23 They ave Insoluble I ()%'&h;c.
Solvents. |

@ Polymers axe joi'neol L7 Sbmg’
covalent bond .

| 5
5) Tt bas Linear cham shuchwt 5| T has Cross-linked  Shthpt_

'?D Eruwple - Poiyelhlenc PVe, |
Polyestyvene, Teflom . |

g Eseumnple - Backe\iife’ Epon
<ses1n, Urea medldehwje )

ﬂf T+ contayn same 41pe of J.::ﬂ TL contan differenk 47,135

' monomMmers - f
@f Tt is 4he chamn 3ww4h
| polymemzahon .

of whonoMmers-

g Tt is the Step gwowth poly_
menzaton -




g Adhestves -

— ADY substrance c&f}p\'\eo\ Yo one oy both Surfare.

¥ j)e?\'ﬂdﬁdh
items thok bwnds Ahem -ogethers and ses)ok

of ‘wo sepewale

Aheve sepeveHan 15 called @
¢ holding matenals degethes 1’7

o adhesives -

% A Substomce capable O

sutface avtathment is called adhesives-
* Adheslves ave useful For :\o'm'mccj 4he substunce.
» chavacdtenshes of Adhesves —

) Tt has abilily 4o bimd 4he different matenals .
1) H‘\‘gh\f sesisk to chemicdls -

3) Restat o rerapesiure.

@ pRestsy 1o NN oISYITE -
g5 Tt Aw 800& adhesion propesty

) Highnly sesisk +o  inseck, &'ng'\
4| T4 had cl\aln\‘ﬂ\f lo withstand et Jdif ferent

m OF adhesives -

ﬂ_ﬂ)ad Shess .

¥ classVhicahe
al Rased oM 3“”‘1°“r‘-‘"_“e. 1
lg']Buserl on by ong\ne.

of a&hes‘\ves bcxsef,\ o Shchire -

55[r\-¥he\‘"\c_ cuh\ecs‘we -
¥ These ave 'Fc'umecl \31 Cbhc}e'nsd}i

* They have C;rﬂSs-\‘\ﬂkEo\ Sy ruTe .
% Good adheson propersti-

Ereampies —
7] Phemol Formaldehyde gesim — Lsed For making  wodespoof
d ship building indusby

P\‘[UJDUD\S; \amnates , m avr cafk oM

'?"] Urea ?o‘fmd\de\ﬁzde $es\n — vsed For woocle'h suyfaces
plywoods, Lavevnghon | in arf-Geb- and ship indwiy.

33 EpOY Eﬁs-lﬂ” Bom\'mcn] n glass, metollic, cequmic axdicles in
vy crab ‘l"nc)\ll‘:"g .

fg Poly eshyess — Mo kN

5] s\icen Les\n — Fo¥ bo'ncyw&j metals

Cewuymcs €tre-

Cg cla sor cdd‘.i 0

ﬂ Thcrs'mos@r\r'\ﬂcrj ey
on PO\TW\G"J\Zde RacYs o

nated 9Res and cloth -
8\‘1'55; P\&DH LA subbesg

\am




¥ ThesmoplasHe symherc adhenives ©),
) -

These ote formed by addh :

addhhion \ .
They ere Soft. 7 Petymemzaiion  process.
Brtoamples —
cellwose denvakives - Used ''m cloth and footwear inaug!,y
At—ths ~ Used '\» l:no’nc“ﬂct} cloths, pares , glass , leathes etc

X% ¥ F %

= Pﬂ\w'm(\j\s — Vsed ™ 580\57\8 oPesdHON 1N —Fooc) \nduspy .

b c\qn?{liccdmn of c.lrlhes.\\;eg b\}. O‘!‘W%'mi‘;‘,s_. /

c_i-_[ Natrurod C&c&hes‘weg

Ef] SC‘J‘T\“'\GHC. clf:“'leahweg‘

el Nu}um,\ adhesives — AYe ob)ra‘mec} from naturd  sources .
¥ Epromples - )

D shellac ses\n — Used im mnakimg beld, Comveyers Otc .

'f'-D stovch odheswe - Mok‘\ﬂé " munuf’uc-’ruzs"\'rg envelops, Stamps,

notebook , bindimy books ete.

3) Asphaly - Used for bo'n:\‘mé papes, c\o’rh,‘m@rdl bmcliﬂcfj,
Veed for fusmture, 4adio Cobinates etc.

) Animal glues-
 adnesive. Fov papet Crafk, woall posteT ete-

5) vegetable gwues

iﬂ 5&11’““"(3'&(; adhesves —
ave munufocture by ynan.

» These adhes\ves |
helic adhesves betrer +hamn natvred adheshe

% Propethes of syt
» Ereamples —

) Pe\7v'\1\(j\ acelate — dq For LDOoAu)D'\'k g\ue.

@ Comnyack adheswes - vsed {or jo'w{mcrj polystysen e 2 fabmnes .
and \ammadies for P\qshc and wooo\e"n base .

@Epmo, Les1mn — Uaec\ fo jo'm‘mccj metals & Piaa&%cs.

@ Acrylic Polymex qd\nes“wea—uwerl in fabmc lesther Codﬁﬂé

st
s oefimdbon - A 34

between mov"w}g

Use

bstancte ~educes +he frictionad sesistamce
parts caled as lubmeamnd
-F*r;c-‘-io'ﬂcl-l gesiotance between

% The process of seduaing
cotled  lubmeakon .

movyng posts suxface \s
Sy - bils , Qveuse, QWP\‘-‘\H, WHNCE  ehc.




> c\uss?ﬁactHcm of Lubﬁcdms—

a| sohid  Lubmcant
b] Sensohid Lubs cant
¢l Liawd Lubd coml-.
QJ selid Lu'b"‘.s:lu_\ﬂ\--
3 sohd 1ubh comys e\«\h.e:r in the Hfovm of dvy Puuuc]e,{ 5% Tﬂ'meJ]
with  wateT woted? 0F o\)

7 They O used ar high \emperotute AN

F Epramples ~
rapmtes rnolbdenu
goapsroNe, Aale, Mica ete-

A \'\ed\/\/ , Oc:u} '
Aun asﬁ-en dibu\ph‘uf}a

m A]w\p’hide, Rovon Ninde,

A QTUP\'\‘\\‘G,-— T+ s Com'mcm\j \lsec“
" ed eoith woles Of oV .

+ Either powder oY ME

x TNObdenu™® Sisviphide -
* Ti 1o used at 4Lovo C -—1—emPe'7d~\—U'r€..

3 T4 S useﬂ ar velocrhes -
x Tk S usec)
* ﬁj’ Sgﬁ\\so\'ad Lubmcants —

vasehnes, waees, &F Chid lubnamnts.

a\ong Wi 20\VeDHYDS umc} in greases s

eq. Greade,
¥ (reds e —

¥ Cmm‘-’oa‘\\?\m o

20" ) TN
addmves Lgust’
¥ L iahhued \;asec\ 51‘&(‘153—- Pe\roleu™

5 S based Gee0se— pet-oleu o1} + S©
3:,—;;35(—3 _ peloleum ol + cal

£ 6 Pe\-ro\eu

s‘w'\ oOF oi\-

o', heavy metdl
‘npudamnt Aec&t\v\\/d\'ﬂ"é
oil 4 lithwm soap .
Jiuwn sodP-
clumn sodP

e » heng 'me-\ral

A CUP '\DQSE’A
- sx\ m:\:»LeJ with

e A\S Sved
\\xff)-mﬂio\e. ,6e

c}] L(fcm?d Lubmeants —

ey oy, wae” |

* wa\m—-u.secl fot TN and 1athe _}mmn&
B crlde Petolew ™™ ot +

» N‘merc.d ol - obyaine

ey . Poreifims, napmhalene.
palan oil Caste? ot} , Heze) nut oi)

;Vecqel,ub\e o\ - olive o),

% @onded oil - ninesd oil wineed whh anmd] of vegetdble

. e
o1\
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% Amned oll— Obtoined Hfrom anvmae seurces . g
¥ lavd ol - obtawned Hom kKidney, intenstine and fat of Pigs - =
s Tallow o)) - Made from fats of cattles -

»* Nedt foot oil- Obtamed by ao‘\lincg Pak of nedt w

¥ Stnthehic ol - These owe C\we'm'\chT preporre o . S

¥ wed 1M gockels MotoT, sSubmanmnes Stc. |

- C\\L\Tc’ét‘r(-:ﬁjs-\:c&, of lubncants —
) Lubmcomt should wmawtain oil film belween mw‘mg povks

2 T shouwld withstand high pressuve .

3) 4% - should Mo+ volatalize .
§) Rerayn —ﬁu’tch.%r at differvent demperuture .

lubNcants —

% selection of
}—nah Pressure  geaTs grb—eqse ate U.SED].

(M For Geaws - For
% Tt wmushk have ony {foam‘w&j propesty

* Good ol\ness

% Hove Low adsorphon Cmvuc'ﬁ?r
% Fo¥ C,u\rﬁ"gj dools — Such &S Baﬂu:mg : r\%\\iﬂds‘smw'm J ,L\l—H:\f\C‘j ;
v cubhng Yools-

w olls ave used o .
d for c,uH'm(rj ~ools .

X L*».g% cow) MQ_Q@Q ale use
sohd jubmcants are usecd For sles

e Fov Steam™ Aunbine — sohd
5 A hgh demperciure selid \ubmeants ave wee) . |

mn "Lu'a’lb:me_

* [roperhes oF Lobm cants —

2] v"nscos'i’h, indest Gﬂo'\\mess
6:[ cloud Pomi Pouv poink
fa] Emu\siFi'ch-{mn .

D) Vplstus‘ll\j ZJ Flach poini-
and Fise powm} 5] Vo\da\d\‘l’g,

.ﬂ AC.‘A“‘\‘[ | Sapomicn‘c_d}fm value
flu‘\c\‘s geslstance 4o flow

D viScosHY ~ Tl (s +he measuTe of
ernpecttuTe .

o Grealer ves)stance +o +low ng'he,nr is the V3SCU5HT

F low v'\scus'Hr liguid — vsed tn delicate Tnsdaments,
wed n high speed with Low locw\ ;

ey - wolches, Clocks sewing machine ek
* ygh Vistosi47 liquid — used tn hecx\gj load oamnd Slow Spee%

rachines .
eqd. TvadoT, Loncrete mﬁdﬁﬂe, ra] hack
lovnk ote.




ﬂ \[}Scos*t—\af i@ﬂ_@ﬂ_
¥ T is a \ |
o T‘Y\emsu're_ for the c,kqnge oF vwscosi-}?r with 4 |
anaHun 1 tempderature - | ‘

r dewredse YempeFadse .

¥ As demperature ncredsed 4dhe

v'\sc03‘1%7
% A good lubsicant 1s thai whose v1sCosiy does not  change |

w‘\*\’\ -:tgﬂ")ﬁe;rc)\! l-rg .

il M_ T is Hhe powed of an
liauds  have high oWmess .
e supenst ollmess

611 +o Marmiam centinous film.

w Low Vi tost)

s Anvmal and vegetrable o)
o1\,

* A Gaooc\ 1ubmeand a\would have sufficient L -

4 presh ponh and five

W
% Flash pomy - The lowesk tem
yrs which gves

to Qive ehouai-. vapo
lignt, when Frame s applied to TE
c lowest 4 pmpereiuTe

4han ¥ tewe

pom}- -
seratuse. at twhich oll begins |

rnomentary flash of o
called as Flash pomi

4t which ol Sives +the
bun Com¥inuously ferv

y Five Pornt -~ Th
e 1S cotled as five poind

enough vapours which catch Aire and
s oeumc!‘ when -Hame 18 ctpp'liecl 1o

baeant shoud have high. flash and five poink.

* A geed

2 iy - T is Ah e J Yoss 1%
j w‘iﬁ»l—z 15 e Pwlaeﬁ\7 4o ©Vapo —_— e
Snaratdenstes. h |

% A good lubacont should have high volatohily.

6:( ¢\oud po\nt emd Pout pPoynt- -

*+ cloud pomt
w  which wast \n the

e ‘he emyperdtue,

_ cloud peint of
ubhconk Foyms  cloudy appedwnt@.
|

the levn perciuve ot which Jubneant an |
hich \ubrl\w'n%s betornes freeze 4o fouw -

b+ should neve high cloud point and pouy

lubncant

pelo
et ?3:’;5 ‘3,3@;- Ts
£low and below U

* A 8&0& \utﬁ:\bﬂ""
{sadiom numbes -

oMy
4| heldity oF Neutaltset

koH 1s o 'b’c—zt:wwe'll o “eu’rvdrl’ztnl
of ol is called actdby o7 neubu.

The wno- of o1 gead TS of

free ac?ols in ope dact?

zahon Mnumber




* A Jeod Ilubmcamk is 4hat which does nor contain Aj a
oo 2 =S it Ll o Q.

fvf{_ﬁe_‘e acid. Tr causes +the Corrosiomn of meta] |

# Saponification valle -
The number of ™Mihgrums of potassium  hydweide Ckoi)

‘éequlwed 4o %u\')o'n'\-f)p | qeumn of o1) [ fak s C'cxnec] sgpon}_

fcakon value,
* A 8-ooc] lubacant chould have moderdte  saponificdhon volua.

* Emu\S;‘F;Ccl:HW-
e . !
] with wale?, the miseiuse is called emylsim)

e
does not Toryn emulsion

% when ol
« A good lubncomnt

% Appifcahon of
) vsed +o seduce Fr
2 These ore used as cooldnh

3) Used o seduce hed} &nem:ﬁm’\.

&) Liquid  ubmscants used in cuthing tools, medicines

§] vsed as anhiweary, antiocrtiddnt emiriFocrzm'mé agents .

S
lubmncants —
lchon  belween mov\n{g susface.

(_i] Used o seduce moise & v 1boatH om -

A| vsed For Impaove spnooth movement

]| Vsed 1 Soaf ond paint indysimes.

3] used 1 engine, geasboe bredks ,moving Parrts-

X ICQ-jrc\ljS’rl—

o ‘calolysy is the Substonce which aller dhe gale 6f chem)-~

col yeochon”

* The Process 6% dnoné'mj 4he ¥ate of chevn'!cu»l seacHeon
by us'mg cotoly st s known das Cald 518 .

% The comcept Ccﬂa\a'a;s was 1nyreduced b+ l-gw nl¥3s

x Types of Caya\ysk —
4] PosiHive cedoly st
b N%}uf«ve cotalysh
zﬂ Autocatolpst.

| Posihve Catalystk — Those catalyst 1nevease. the gake

of c\wern'ica,\ qs‘eoc-\—'!cmiwheh ucjc]ecj s C-d“e-ﬂl PosiHve_

cct\-dy s




eq. Oecemposiion of kclog in Presence oF MmD, Catelyg
Posttive  cddelysh r
M 0, Coralys) ™ 7
kelog _,“,?-“_33_99 kel +O,

Potassiam chloite, Potass\uUT c‘n\trr\nfe_ .

V] Negahive catdlyst -
Those ca%u\as\— o\er_-rease 41he gate ofF c\'\em;ccd Kedt-Hm

when added is called megahve ccaird(l;al-

Extanple —

\ T- .
choroformn N %ﬁﬂgﬁy Carb 013 \ chi end e

c] Aulto- (atd) 3 ,
v l‘«SE‘lp

Ty & Chemicetl geacHon when one of the producd , dets

+h ak P'I'DCIUC"I" 15 Knpwn as asuto Cd.}.dg sk

oS ccxmya}- Ihen
ie., aceMe adc\ is CLU}—oCch-d(bas,_

Eate The }176}10\15‘” oF @*n'al acetrd

+ H0 —> CHzCooH -+ ¢,Hs0H

ethano)

4 e acene aad
eY J\ ace ¢ autocotel JS'F)

% Cotalype Premelor and cavaiyHc Inhbiter —
* Cololyic Promoted —
% Those substonce incsease

covted cm%d\(-fﬁc promotoT.
¥ Cd&o\y\-‘\c- prosnoter nok & c

s om old—;v‘ﬂr of catalysk which 15

at ugs}- :

eyg. Im Habors Process of NH 5 Fov'mdhcm} MO\?LC]@I‘!LITH IncredsL

an dchvily of tvon catalyst:
Fe & Cd’r‘d\‘fSP

N"'—- ¥y ‘BH?_—{'__FT_:——: Q-NH_J>

B, cu\—u\r}-‘\c pPromotor

¥ Cm’mt\:jﬁﬂ_c E}h%\\:‘\_tm’ ( cara\thc Poisen)
ity of the catoly 5t In the

oy an ach

Tose substamce e ‘
) oatled  cotalyHic Inhibitor,

chemical weachon; is

c,cnrc.\\?S)f‘

L_.J

C é-cm—ulTHC, mhab e




> :ch-mwsis— (19
" The protess of changing dhe wdte of chemica] “wseachom by
use of Covdlsk s known as Ceatdlysis |
¥ Types of catalysis -
a] Homoegdeneous Catalys)
yols b] Heterugeneous cakdlysy's
d] Homogeneous carellysis -
Those catalysis in edhich seactont and Cotalysh both are
m Some phase called homogeneous catalysis .

€9 Manufuchuring of sulphumc acid by chambey P7ocess
hY

S0 & CNS]e)
2 Z'C‘a)+ 2 ¢ ) Q_SOSCSD—)‘ 'Z_[‘Nblﬂ)

ﬂ Hel er0gemnedu s C,c\]-dlYS’Ib i
“Those C.tﬂd\TS‘\J 'n which wBeactant and catalysh Loth dye

'n different phase called heterogemesus catalysls

E>t. PvepPasaHon of Ammonia_ Ly Haber's  Process

Fe G
N‘z.r_g)*{- = ‘—‘chj—‘—)’_b ZNHS c9)

N Theowies of (;d-m\rsig_
_ Posmlared by Fawuday,in 1882

Al AdsorpHon 4he
] formatom 4heo~7 _,_.Foxwmrcjanj 17 Desorms

El T lesmedidle Compouznc]
¥ C}\d'ﬁdtle‘;\)&ﬁcs of Cd"d\gﬂ -
* Cololysk altew the wate of c.he'mich vedchon .

* Tt conl Stovk oY Stop of “seatHon.
» A s'm(g\e_ca#a\rss- can no} cotalysed all chem‘:u:d “sedCtHom .

% cotalysk is semains unchanged
#* Tpndustnal applicathon of cadlyst -
D Munu?uclmﬁnj of chlomne Sds b7 j)eqccm; Process.

c
2 Hel +4 0, C:l:;ll:;}- Mo+ eyt

'2,) IfﬂVB*h’é?m of Cane Sug-a‘?f

H,o + C12H2:5 «-—Hgdl St AL
Glucose . sugud

3 Menufackuring of ethano] Hfrom gluse zgmose cetralysy-.
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ote dhe mame of ingrecl;em

s of Parnt- .

aive +he funchon of i’ngmdiems of Paints .

aefinc Pcs'ml- wHh thelr c\nu'rac-keﬁa}ics,

Wwhat s Vashish, give Jiffevent dydes of Vovnishes.

o\ Ffexentate  between Pt and Vasnishes .

sefine thesmocole Jive its propesHes and apphcthons |
owie propesties of glass wool.
wote apphcation of glasstwool N
Define  polymer, polfmeﬁm}iom £ degree of Pﬁlymemlzckﬁm
o, Wve s dype of pcn;,-rne.raﬁwt;h'cm~

He and —1he1mosemh3

d ~hermueole .

define PD\-{W‘)E’G”"'LCLL“
difference. between -thesmoplds

aive the
osis of poyyethylene. with thelr apphication

E’ﬂp\u'\ a 4he synih

e provertes of Po‘iyuivg\ chlonde.

and  applicakion of Polyesiyve€ne
pyopesHes and apphcalion off Teflon.
S\fn-‘fhea'ls of phevol —mealdehycje )

sis tonwh Thelw applicahon  of epo=y .

e proper¥ies
wnie
Extpleait )
Give Syntbe
Define adhesives with thety chavactenstes .

Exeplard c\assiﬁw}fm of an adhesives.

sefine. lubmcants .

Wote the types of lubncants.

Exployn +he chavatlenstics of
plonn properhes of lubncants.

srale 4+he funchons of lubmcamts -
stale e PSS of ll.lb"a';CﬂT\‘-.S [,l)‘i}h Jhelr e’?ﬂdmples_

lubmcants.

Eaeplat) cadalysts  with thelr ypes:

Aypes of Cotalyst-

syare. the
d.l Qp]’ﬁ)l‘l[‘.ﬂ}im ofF C,CH—L\)‘*}\S}—-

tmde the indusin
state c,\'\uvdclrerﬁaﬁcs of  callys-

5)'|~FFG.TET!\:H}—E. between homogeﬁeoub A‘Z he*é?’oge'neous Caleilys)
¥S1S

X -
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* |Onik geldared MCCQ]

@] which is pok a conshituent of pPaink 7

d] pigment  b] Thinner ] Vehide ‘/.IJ Alcohol .
@] select +he lubmeon}: twhich is used for watches fs ?
a] Tungskun disuiphide b] Graphite €] Hazelnul ol d]Mos,

cﬁ_'[ A sed pigment is

d] #inc suphide  _Hlead c] zinc ostide. d] mone of them

@] The Polymews cannot be secycled - .

Cj] The'rmbplcisﬁc L] The-;moae-l-l—fnj C.] Etastomer cg AN of abave
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