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Table 33.1 Composition of Atmosphere

Categories Gas Formula Percent ByVolume
Major Nitrogen N, 78.9
Oxygen 0, 20.94
Water vapour H,O 0.1to5
Minor Carbondioxide CO, 0.035
Trace Helium He 0.00052
Methane CH, 0.00015
Hydrogen H, 0.00005
Sulphurdioxide SO, 0.000002
Ammonia NH, 0.00001
Carbon CO 0.00001
Nitrogen NO, 0.00001
Ozone O, Trace

33.2 S5 260 Srgren - FRIED, Sdeoesly SoTrii(Eob Lodckn Ko H(Ee:

DG grrre gk LYBIS Soesd 6od. SPendfo sPSeore 263‘33&%’@@ DRSSt ST
Forfo DYEB wd EHop HIETe Herdo SeHBHob.

GRS, WG PGS KarBE o dPen S Babads DY Ssee EYS
26333&%’@@ g% PGS HHBT SFo BY0HE0B. 38 eeéss@ssﬁg (e¢5° = ?oéq) = (°% = 5H8)
g, sPogsBe TRO° @GS o 20 B0H &rardd Eensod. SnBen Eeaesdy SodK(ED
o @sBoeR)) Koddee Waraw O wiEE FPennd® “ed)Bmrden (Producers)” $0%H8006°8
SES EArBE Didse T HBADD TBAD wotrd. HTE oGS 26O Srgo rgdHe oo
DEYES Dol Sorgo TwE) Fado HOako LS Ko.

13



33.2.1 P&Pu082T

wBH5) FwBen arEestno Hod COz o Jo o8 B Endotran. ey e
ehen ey YKo £5%S 8OA wotran - 8eeesiy oG SP|ESeg0. SeEgErod Sok 8
38 €5 Dok, 5208 HBEN SYE[0 DoBBes Totheean SoOAM @I Ko e, o) He
O Hogaie DODDEHHOO O 8d)eS RO VDHOHO0B. W8S TEHBe0S8 bendHod
(Fig. 33.2). Qa8 gordo BdoeHen HBerH0 oD BoxE 0B 3o DOAHS ‘éo:ﬁé{\)@@é‘s
@8y B, TPTHB0SED eSS 88wy Hoaen EHe (& oBen) Lol HSod. EHo
HBHEL OBTEFE DG eByaS a8 WEHoe Behtod® Imden Sol B FaFow.

3

6CO, + 6H,0 —— CH,,0, + 60,

:::::_ Water I it:II::IIII :‘i‘l:.::} Glucose Oxygen
“?\} ﬂ <}7 | Given off
PHOTOSYNTHESIS & l to air J
< > o
D

Enter through the

Absorbed from

stomata of the
the roots leaves

Fig:33.2: Photosynthesis
33.2.2: Tx(BcH
FRRIBD R0 BHen $HB FeESBeso 05 O SPO)E (DHBID. Persteeo eded
GoE) BesoxRAHE 5Bk £Hen eB80 ), @%}éés@ 8%0 & 0823350 EHoeran. esBB0
%) esdyses B8 Do Biod. £ TY) eroS8 w8 TOXYD, NoBD GE)SE ©85gen
a3trdErom, HAS® KrstE S BIPDS 205Pen DY oI@eow, ATP (RS @@D?%Q)eS) G0t
88 DdBe BeHarHE08 O SE)S KArS)E Dbde ©HH0b. PGS EArSE oo s’s

14




80h Jh&Hod. (Fig. 33.2) o dHo REE siBorare T KulohEd wEos® 2GS
KO8 rEedtenostd 8oR $nod.

CELLULAR
RESPIRATION

ok 3 £o+HO

MO wwm

\W,/

Fig: 33.3: Cellular Respiration

Fig. 33.3 dengers aRBobd $rd@os, B8 wdmsS Feler SIS ©8Ske @B
B AOEES B e oo @é‘\)éésao Bod. ATP Gwg), o8 wde ErHos® 8
QLB Hod. CO2 20 BREDBDOE O PP Be0E 8 BEH&H0d. §°Q) ATP eens)en
& (HBHS® edFrAoSntEran 580k ADP (93S%08 a$° Q)és S0 R (98BS oy q)éﬁ)rw
D& Peon.

33.2.3 Dolfch Swgo o) Eabo (Decay of Organic matter)

ea°§§60ﬁ7° 08¢ Bdogren Hof} Krgdder dhe Dwo HoRB WADNFLS JoBUD
Kamgo Go¥), gobo KnBain é)@g@%@@& BBHBJeaw. (‘@D@é&@@ oxo°) aRggorT eégzéxﬁg
ellales Sergo ndaky BIPowS He HYPTFSK0 Sg, CO Dng TFod TTdBeos™8 Dbde
BDtHBH08. oHHeD Fobo SBo Erre Erdtnod® COz astiod. VS8 Jven, $8 ($8)
SPreren $0000 D88 Jvod’, og (68)eS SEFo) HoJHe eI, DTG argEdcsr
& (arozrd® 865 SOl kY EH e R SrERob.

15




33.3 (588" =8)S Ko (Carbon Cycle in Nature)
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Air Air Pollutants | Some Sources EmissionN (% of total)
Natural Anthropogenic
Sulphuroxide Fossil fuel burning, industry,
(SOy) biomass, biomass burning, 50 50

volcanoes, oceans
Carbon monixide | Incomplete combustion, methane
(CO) oxidation, transportation, biomass, 91 9

burning, plantmetabolism

Nitrogen Oxide Fossil fuel burning, lightening, 40 60
(NOy) Biomass burning, soil microbes

Hydrocarbons Fossil fules, industrial processes, 84 16
(HO) evaporation of organic solvents,

agricultural burning, plant isoprenes,

and other biogenics.
Suspended Biomass burning, dust, sea salt, 89 11
Particulate biogenic aerosols, gasto

Materials(SPM) particleconversion.

21




Fogod (DHeo 33.5
1) SPersitee SPendo ©0& HWAB?

..................................................................................
..................................................................................
...................................................................................

33.6 (S5 ©QE PTNBee SPeniy SV (HgPTPen

TPCP SPeN); SPOSPeN BOEN GRS e@)Bien. KR S da &rHd stevko
(@PB0DoDIB B0l & Seevsyy SEEen TEeNSR0S™8 Dbdeaitan. SharE, OEPE
SEEPared BOAS SPBEOTP SPensy SEsPen rOE’S DB, 8D s seeny oo
FONOSTER08, JoHEE DS SRS NS EsSye QBEPoBHON B0d e
QENS BPevakgen és&oéaacscfow. ©OHY, O FBw) TT°HBee T8 KiealcHorr Srdedd JQYeS®
ey SeEEPen B TErte0s® HEBHREAIron. PEFEWES W, RE $80, LS feod,
BSTR (Dero L85 s TE)0R Ko FFEE YHAFKATrOD 56 SBEreD. B KL, 50&HIen
B SerdPet B EDAICow.

[OZo~E SHIELD DISTRUCTION IJ
rd

| (HLOROFLORD CARBONS

Fig.No.33.6: The major effects of atmospheric pollutants

22



1. & S20ES PR Ho0ake BoBTEE BSWS

B KB Hof seendy sPEseen Bk R Hod e Sergren Jepre &0aQ ™
B%50°8R BOA eotrow, IrdErodS® Srdy) Bodzran $8am PEFSHES WR oI WS
EyGFow. SO2 £, JeesS @B HBKd TESE)KY Fod seevsy S8 Sgos® B
BHE® &S é@%})é)éj Korts68) Ganre 6 R HESY, PEBEWES FK D) h&ok.

PHDOD IO Degen HOKD EoyrToen, f)ifen DHOCH WEPROBS) TXT® oL
100D, SR 08050 e Boows. RER 48 K Gotnod B )EXrISH SA%OH
5B Vs EOA0B. 8 DBBwo $HZs® TrE)Ky HBaw JeFal W) wod o)
ARBS JEES S S LB S D)Ko ol PETBES WR S A © Erme Lend.
PR 5B 8.8 St PETBDES wd)Rotn ©otrh. 88 Bokr $HAN &3HOBHEH ARIOSHI.

a8 S0 K RBHLRol LA O HEVDE HEH 3 SIS Goewod.
PTPBEIOTP, S 1O FPS5E0S8 D&HEHod. HAD t%%@ﬁéé S 65 D& Hr0 ®otr. @&ﬁ%
HOeHE0 P 6"56%‘3% Doge, @3‘5@& R, o §°&), wenzy, SOTY) Hdcw KL 2% (36
PeS B8y Bevrbaran. FPK0D Hote Erre BeBhod B Dot BIHE SHROB.

Solar radiation :

. HO
| Nitrit Oxide

Y £ o PN,
i A | J |
.""..f H:.0 Hx‘ NO; Fors s : Oy b
| Witer : — Miolaculsr ovygen
- N L S

S -~ J

HNO;
Nitrie scid Oy
Dipane
e x il S ™, i, b
l“. l_.-"' g ;:"x'- I_,-' : Y
| : I: |
RN T M P i NG

‘Photochemical smog

Fig.33.7: Formation of Photochemical Smog

23



2. SR8 SYo

DS aPoty OO BBY DBIFDeL SRS &) Db SH0 SO2 H MOS8
DB V0w, 0B & ndahy SIS SEH FFos® b Gotwod. e TIPS Py
SO2 %0005 S e &°&Jom. Bod P® BPaDS FBBBGL (Do 0 TEePBeoet
w8jS HBc IO 6o LOvVzraw.

2502 + O2 + 2H20.............. 2H2S0
4NO2 + O2 + 2H20 ............. 4HNO4

& (58385 WA 03 oo Bohadod. wer GRS elren B0 S erdardo dahos®
O Lol a8 Eepthderar. B &y BBo T wky HoH wotrd. Wi S0 SPBeorT
ééq)é;g’ S8k YEBRD IBBETI8 elipen HES® ot Plered® KB atHT .

5859 A o QS Eros® Eree 88A% CO2 se8eore pH 5. 68° QM e5p0Te G:0e0k. S
&) 0Bk BB 008 HBEHHOH S oHos® &) [@PoTPen SHOD JeErPd TPEPTC) DEND
éospéé‘s BBIDHEY @65%@@@3’3, pH 28 e‘é?j))ééoo& 0B 266010 DOOTP 3007 S0’

DS e oien BT [DPABLOIHT . BHHE® &S O BTN BRed HDIHH,
©8 $Bo T oW HENOH, TR SPevs); SPESPeRD BAOB. HVoBOLE®. Kol EBIDE0H
$Bckn “Een HBA BB8 A BIDeH sevsy SEsPo &0, BOAS SPensy SeEsPen
380 T Ko (B8 JgHe)e HEDFowSYD T 6y BP0 Wotrth. & TAwHeD
$ockn oo g0 P& Agin. CrRE $Bo P Soke Hod Wl Jo 88°0eY 8D

T8

Movement gl g g
of Pollutants. L

FIG 33.8: Acid rain
24




SR8 S0 T (Heraren
SPRE SYo Fw¥) B (deraren (Bods wigerran:

1) 088 ) roisen @&Sw%‘\)g (20808 HAFROS0). A5G ST SBEOT @&E@@f 'a’otg
DB By JyEgered Hrzom.

2) 3505 2seren PP’ é:ﬁ:&%m €0¢roD SO 78 23BN @&%@ DA soeram. 528
500G 535G 235H80R @Déago SENNTP €008 HBA ATdE 20?@%)3 $5000S RSoptel:
zé?gzééep@ DR [Rgrard) Sred@eom.

3) 3% o5 B 9B S5t é@@o& =8 DIHEB DL DHeHH06. S'°8D§ ©erod
HBE® BHen £Q0SBY.

4) 50 &00Bw0, JSFen HY) :{aéégéo. D Trow S eoean (CaCOs) QToETed
@%éom QenBaxow (Fig. 32.8).

Echs (D8S5G Sodd CaCOs + H2SO, => CaSO, + CO2 + H20

5) 5863 8 Tpe (Bt wahed Do

6) TG0 6F) e SO PHoETR) EONR0B. ©fy o Jup Hwo Hei
B)&RPIE BrpEHod.

3. (S &5 23§ ook iad e0oh

BS R Gw), FrEHES ©Z0 B 3B @ofosKo. PR Troal’ PSS
IBHoH DoBEo B BB R Gotrd. Bh wAhe Bo& &%He I Goknod. TR Y
D8Beren %908 THTERE wHHER0H SN O GE) WS T§ ELOEH DKoo OB
BaGhHR R Troad &e DEER eRfiEt Jotbaron.

COg2, NOg, CFCen (8°6°58°s°8)%p) K08 arainden wberoiny & rhowe Sger Braw,
s @ SoE IBJ (Kro el JH BBA [HIBoHET. S0 IBI (AS T Trakoshen
0.

Greenhouse Gases

25



The common greenhouse gases and their sources of pollution are listed below:

S no Gases Sources
1 CO, From fossil fuel
2 NO, From fertilizer plants, automobile exhaust and animal waste
3 CH, From bacterial decomposition, biogas, flooded rice fields
4 CFCs From Freon, (a refrigerant), aerosol sprays
5 HALONS From fire extinguishers.
(halocarbons
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Table33.3: Effects of air pollutants on humans

Disease / Discomfort Caused by

Emphysema. Bronchitis CO, SO,, PAN, O,

Eye irritation, headache SO,, PAN, O,

Silicosis, Asbestosis Suspended particulate matter like silica, asbestos
Coronary artery disease Tobacco smoke

Anemia, kidney, liver damage | Pb

Fluorosis, Skin Cancer Fluorides

Poisoning death co
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Fig.34.1: A schematically representation of Hydrological Cycle
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Fig 34.3: sources of water pollution (i) industrial effluent (ii) solid wastes

(iii) domestic waste

A list of various types of water pollutants, their sources and effects have been summarised in
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Table34.1: Types of pollutants, their sources and effects

Pollutant Sources of Pollutant Effects and Significance
I Pathogens Sewage, human and animal Depletion of dissolved oxygenin
wastes, natural and urban water (foul odour) health effects
runoff from land,industrial waste (out breaks of water borne
(diseases)
P Organic Pollutants Automobile and machine waste, Disruption of marine life,
* Oil and grease tankers pills, off'shore oil leakage aesthetic damage (Toxic effects
* Pesticides Chemicals used for better yield (harmful for aquatic life),
and weedicides from agriculture Industrial possible genetic defects and
* Plastics and household waste cancer; kills fish Eutrophication,
* Detergents aesthetics
3 Inorganic pollutants Agricultural runoft Algal bloom and eutrophication,
Fertilizers nitrates cause
(phosphates andnitrates methemoglobinemia

Acids and alkalies Mine drainage, industrial Kill fresh water organisms, unit
wastes, natural and urban for drinking, irrigation and
runoff water industrial use.

4 Radioactive materials Natural sources, uranium mining Cancer and genetic defects
and processing, hospitals and
research laboratories using
radioisotopes
5 Heat Cooling water for industrial, Decreases solubility of oxygen in
nuclear and thermal plants water, disrupts aquatic cosystems
b Sediments Natural erosion, runoff Affects water quality, reduces
fromagricultural land and fish population
construction sites
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Fig 35.1: Nuclear power plant in Rajasthan
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Table 35.1: Effects of radioactive radiation on living beings

Type of radiation Effect on the body

a-particles Generally they cannot penetrate the skin. But if their sources are insidethe body,

they can cause damage to bones or lungs.

f-particles Can penetrate the skin but cannot damage the tissues.They can cause damage to

skin and eyes (cataract)

y-radiation Can easily penetrate the body and pass through it. They cause damage to cell
structure.
X-rays Can travel very far and pass though the body tissues except bones. Theycan cause

damage to the cells.
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Table 32.1: Important Primary Petrochemicals from different feed stocks

S.No. Feed Stock Primary Formulae
petrochemicals

1. Natural Ethene CH, = CH,
Prepone CH,-CH=CH,
Ethyne CH=CH

2. Naphtha Ethene CH, = CH,
Propene CH,-CH,=CH,
Butadiene CH, = CH,— CH = CH,

3. Refomed Benzene @
Naphtha
CH
Toluene @
0 - Xylene @,CH,
m - Xylene @\
CH
CH
P - Xylene @
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Unsymmetrical
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Examples of Natural and Synthetic Polymers

Natural polymers are made by Synthetic polymers are made
living organisms. by chemical reactions in a lab.
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33.3 POLTEAS
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Addition Polymerization Condensation polymerization(Polycondensation)
1. Involves unsaturated 1. Involves substances with at least

monomer like ethylene, vinyl 2 functional groups like ethylene glycol (2-OH
chloride, styrene etc. groups), adipic acid(2-COOH groups).

2. Fast addition of monomers 2. Step-wise slow addition.

3. At any instant, only monomer 3. No monomer Mixtures of dimers, tri mers
and polymers are present. and tetra mers etc. are present

4. Initiator is necessary to 4. Catalyst is not necessary.
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catalyse the polymerization.

5. No small molecules are 5. Small molecules like H,O, HC1

eliminated.
6. Polymers made are, for 6. Polymer made are, for example, terylene, nylon,
example,polyethene, poly Formaldehyde - resins, silicones.

propylene, polybutadiene, poly

vinylchloride.
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Fig. 33.3: Cross Linked Polymers
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Table 33.2: Distinction between Thermoplastic and Thermosetting polymers:

Thermoplastic Thermosetting polymers

1. Linear polymers. 1. Cross-linked polymers.

2. Weak vander Waals inter molecular 2. Chemical cross-linking make them infusible
forces and thussoften/melt on heating. materials. Donot melt on heating.

3. Molten polymer can be moulded in 3. Cross-linking is usually developed at the time of
desired shape. it can be remouldedby harden irreversibly.
heating again

4. Examples are polystyrene, PVC, 4. Examples are Glyptals, epoxypolymers,

SBR, Teflon, PMMA terylene. 3formaldehyde resins.
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Isoprene Polvisoprene
J-methvl-1, 3-butadiene natural rubber)
In natural rubber 10,000 to 20,000 isoprene units are linked together.
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Natural rubber Vulcanized rubber
102




Fig. 33.4 : Process of vulcanization of rubber

Table 33.3 : Comparison of some properties of natural rubber and vulcanized rubber :

Natural Rubber Vulcanised rubber
1 Natural rubber is soft and sticky 1 Vulcanized rubber is hard and non-sticky.
2 It has low tensile strength. 2 It has high tensile strength.
3 Ithaslow elasticity. 3 It has high elasticity.
4. Itcanbe used over a narrow range of 4. Itcan of be used over a wide range
temperature (from 100to 600°C) of temperature (-400 to 1000° C)
5 Ithaslow wear and tear resistance 5 Ithas high wear and tear resistance.
6. Itis soluble in solvents like ether, 6. Itis insoluble in most of the common
carbon tetrachloride, petrol, etc. solvents.

2) 2oFES Sy

$sres B & SIPSDS F8E oFered BOA &) 1oP&E 7 OB BoPHBE St
©0EPB. DOHES 6332)63 00 Hves 6832363?.3 1B E, Zéaaaoéom Soeden, n‘gﬁ, (RNISESVIE AN
B8 QBPBEES D006, Hires 6333363&‘0 20585 @@5&gdﬁﬁ@éé>ﬁ°3 BcdzRen wree S0
Esgeletatnloviont EE, 1826&° Kioes Sey)&d ?@896235 (CsHg 8w C1oH16) @ éOU(;Gowtﬁ).
B dOHo (1860), Bepdd 08 DS &I (R Powedd. @Bl Leddd oB™S T
PO HOKBoT. B RS (1909), 2, 3-EWPS argtrsS To¥) FOKTEAS To° Sey s
e Yoghe B, BoFEE S SPaRi S PO ot 1Y Voggd® SoanBE GRe
FPOKTRLS TxT° &8 Bohadod. argtraSp Bhcho S8 TT° @S S6d Bebados.
na” BB&abo Na V5o o). BJBOMT 08 S.B.R. (?;\355 wg@&% 623335) B0
G.R.S. &8 02 e Captd BB e VOPEE Lepdd HOEL S0 FAVCD. Q)
20538 Bed 2.8 JrSFH85 So¥) &@@Qégﬁ TT° SO RohatEran, GRrdnd ITP(DS
EHDS BwE), FODTIIS TO° S6D BadedEHod, wowd oSS ety Buna-S, BunaN
So8as» Butylrubber Fo8858 &858 o8 dEn e 8o 8OA &0l S°ardKen.
SRS

& DoHEE Begy T e’ Hires Bapthid DO Gotwod. 96 T @S G PONTEHS

103



TO° SPOLE0B.

nCH,=C-CH=CH,— +{CH,- C=CH-CH, 4
; o
CH, 1
Chloroprene Heaprels
IRTREOIE TS (HBBG; THoe T (DS DPokatdEHod.
CH,=CH-C=CH+HCl — CH,=CH-C=CH,
Vinyl acetvlene (']
Chloroprene

Neoprene swim suits

DR (DS SHDrre:
i) Begen, FPepen, e &rd), FHE F0EBI Sakrd Dabo O
ii) 2SS, R S8k BBY (e Jex BADHEEIS BoBSY Scird.

e -S:

90 Ao S HLEoS® argtrdS oK POS GwE) FOLTHEAS TNT® PoSDHEHOB.
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nCH, =CHR-CH=CH,+nCh=CH

butadiene CH

Buna-S&P, Bu ol argerdsS, Na e908& BEADo S8 S ods ?355. 8D S.B.R @ &Erre
©0ERHD. (@65 atrGS Bed). 2d Sires Bepdd o8 oo SENN 858 200 EOA GoNod.
Buna-S &2 %0 edG@rAotath&od:

) e¢F3nBS BEH B Toho

i) 63;363 @965'3%(9, Begawoa 0B ﬁ"e%gen 0S5, Buna-N:
26 PO HérS DNFoS® argtrdS @) Botd grrren KHBA cirBS® JBS GwE) 2.8 grrel)
FEFOLTELS DKo TXTe Fowrn@od. e - N Sl (EES), Tedsren HBK» 38
BB T TROE TP S K oK eEiod AT EES BOA otood.

CN CN

; |
nCH; = CH = CH = CH; + nCH; = CH {-CHyCH = CH=CH~CH~CH,

1, 3-Butadiene Acrylonitrile Buta-N

Copolymerisation

SRTTerren:
) 38 [@edse %0 Qex Er50He B0508 5600 il SH0G Sw(be B0508

&ITeA0K0EH0H.
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28BS Sayyth:

B0 argErsS SO HRParBOS @) KP-FOTRBS HOBOMT TPoLnrnEo. B8
FGRBEa0T 5NN HOXTEa0e® MRS BZos® AEBPoBDIHH08. BR@DS ToE) HISL p ¥ore
BOSDKD.

g BS Bepth ekipen $OAw Fore N eiEio DA eotran, 50 DEDADo e HE
DOSHE (HAEDESK BOA Goerom.
SREerres:
) 96 88 &% Fepe $05r8 ed@rRoSRHEHOs SO
ii) 833008 axfen, €508 BRORen HOUD ©EE S°TE I oK Send) Gwd) BXNTES
FBBS T B5e08.
QUESTIONS 33.3
1. 808 ard%8e FrSFHBo IUPAC D8 50 oo [rabod:
(i) Sepes Sy i) QRS

4. $es Bepd HOBAW Eﬁ@@% Beydo Tho¥) ©FeeD (80 Hoeed) 008808 ?

6832)5 fatloleTAN Szﬁéwé&é 3Y) SoRS, Hdo YD DOEQ) aedeggdBorT S0ggedd PG
800 BB )FFo.

33.6 FOXPOBY
O 2 BNTen WIO LBDD (@@&5) Soe o OIS GHHo TwE) @"é’)zﬁ@é{ﬁ ol loviiey
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Bhads VoPBE FOHEe @) K SBKB. ABS® A& Frrio E® BWES HBED Kod
ofow. FOBOS, FDF O, PVC, BPS &85 FOTeOPE S6K88 BodSI. 1) FOHOS
B >OHS:

96 98OS (CHz = CHg) Gng) POHTEAS Tx0° VGO0, 6 G HOLrR0E® St
BHatHE08 B b TTY [HES e EHIFS wdiod Ferdes FOHE. FOHS WG FOE
BES® Begrenre HBAD FOHE wenHee® S°o@°§ HOT® GOG DEPRH0 D STPEHE SENH ol
SOAS FOHS (LDPE) 5080 3 BB 06 (HDPE) Botd Sspen. & Froltsd SOAS FOHS
POHE BRE® Fogenrr Gotnod LB aR58oh S°o@°§ . 08 oS BOAS FOH
e IBF FPennd EDA &otwod, 9 Hdod S°o©°§ ?.’th@és VRS Sohadsean (Fig.833.1
o8cs» Fig.33.2).

ethvlene polvethvlene

He, azéa‘sééo@, F58oh 335&@3, s*gé —eT5iR eSSBS T B05088 FOHOS S&HBrR0SEE0d.
2) SO POR:

IeSE chrdiy @08 wewHen. ud Ferdwmore SRb-N¢p e@)tto (8BS eersnlabo
B Berdaho 5?@5 |E00) BOAS n—?s%fﬁ (238 (@sS80) TeTe PO Hodso e
S TodathE&Hod.

Propylene
FOFPOS FOBS Bo8 K80, oS 0o BOTKE. FOEPOSH JE Hergo HOK
@:FoeQ) B0l VAT, e BAOR, (PErefS O5ethen arthen, ST Py LSS B8
HRPAFD.

3) 88 Sor O BerPe® 2605 (PTFE).

IS8 00rdES Boogfs” JHOS wewd). wIIEHo BTEY JB)E $FoS® BErPETAGOS B
2.886° 38 DobKo T BES Soird BobharhEod. [(NH4)2520s].

efHyiene .
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BPS e EBIFD Hergo HBo 38, ebpen Soe SRNESRNEIRS QBBEESS BOA Sotnod. 9O
DS o) Do éoc‘égg. BPS Frd FBed wotnEhore ToHweds, Esoefg Svalovsiiethyten Xsééeazéa
B TBOHTFRE SHFRROTHBHOB, 3D ©EE LSS Jvatriod, b8 (B Diis SoFHses
BINBAS.

4) PDJIS §BE (PVC):

FeSFB8 ey HIS EBE wewHen. FBoeransS HTBE S50’ IS EBED et [@edBos®
38 Dodto e PVC Scseth BchathEod.

vinyl chlol
PVC &8 1§ Sy dwego. & P55 B8, LR 2B & losto Txoe égoné‘sgv HEBED
SPotier 2‘3063567523. 80 BFchHToS® Pen S EepHoenod. ad BowS&5¢Sex, Sobergfien,
e, 508 Phed, [P Bsethen, ‘Deééé aéagé‘oﬁ(% 280 PO BXBoR B0 &
RN EE0H.
5) PODPS gre@Ses (PMMA):
6 FrSPL6 cedES WRS GeESES

Methyl methacrvlate COOCH
lvmethy] metha acrvlate (PMMA)

PMMA @038 E8530% S0805» PBEHEDS aPOE SoB 38, =08 HBcH QEpsgo GCwE)
$eraed8 e JBUEESD EOA Gotnod. 88 &S oES 080 DA Gotnod. =6 B8J)ew,
FBEGE FEoren $608n RyBiSer, Senth Hty, Jonbiseg 88Een 260 BEm e SardE’
GBArAoSOH00. B TBey DL e, RBYTR, B(BBES O BBYPS).
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33.7 3"8@5

&) 2oBpEE OGS éaég ((°&% (R-COO-R) &otnod. = éo&?ob&% PO, & BBHAE
L0008 ghgen PORS HBAM ANS TRy

&30S

90 9QI[SPS BAw HOPOE aedE Mgy $ogdes S8 TxRTe FPodsS PO

o Terephthalicacicd
nH . () .

BBOS e Jrpedes SFrcharen SHBAM éégawq;@ B8 O TGS Errw Q88850 BOA &
o0k, BE BEND B (K0 B8 BOA &0eod. P28 B e HOAW 38 P8y Bairbs®
DYBore eHAPAOSREEHOs. DG ol S POKE FHS ol HBOIHE TE°S &
ey DO JFavossarEran. B Do’ HY O P Lrwe BeHTEh. vl W a9
5800 DoY) LT SHRPN0LHEH0B. PO HF) SarOE® LT SHTPATD. 86 PO
B5r8SE, SromBE 8s°g0h BHo Ecsr0S® HbAn wHFoeR) 8ol BEHEAE Erwe &
DAPAOBEE0B. DO Bl @5’33?.’15‘; S5 BT TR (08 BIP) FPepen oD
(&g SSeex.

D5S Toe ug)S TR

NP w30 &-2RE elpen HBAW FOEE) wopfy Soghwo txoe rods o) FOhbe
e . 2OOS Toed LB @6;’—@_285 OGSy éogésa (©85Gg Txoe FPosetss
KEEDS FOR (O JFBITSS TBE).
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DRHS TR 5007t FadRIS [E°0-D08 ardSg. PO (35O JeremBel) SMS ([Tosisees® SO0
Pvileloviy Wé&)@%éo—;’g (5690 BOIHY B @RS FoIVER) HOOBN0H. ©orHHeS, Bbd
S 606 a0dh) O ©FBE® SOTPACLHEH0E.

33.8 ORE

Fd opEen oPE S0 (R-CO-NH-) 808 &0t rOBen. Swagddd O wE JorS-66,
30 DOHAE OXE. @é@@é‘s Erre PO5Gen 7O oSt FHE edoTrRre DA Gotron.
S°S-66:

20 ©8HE ARE [BEr DPOS FsonB)OE cirdE) B IFSHHHOS FTHS Go¥) FOE.

JLani lcarboxviic aod

RBerS-66 (BerS-2E)-EY SB5B508) WS T H0ETre o NS S pedes® IS, J°S
200) 088 8558 S8 DA Gotran. © EBIHHD O TS JTFESH DA Gotrom. ©d
Erre SR N EPH0 BON gotran. JorS BR HOEHS® sng)rbSen HBak (@hen, 8arde
S8 wge SarEE® SR EHIPotwod, Snkderio IR GrHos® 1 09 SnHen.
PO HESTen 08D

FOE GE) HBSeew ((5550°8 Qorr &0KD. PO TwE) HBsIeeD D) Dittn Dend Hbore
5588B05H08. FPOKHE GG DS 6P Homy Do HEEBoTLEE-dITkD DT
2% (Mn) oBS5w 2 —Kdrien HESTes sy (Mw).

}603:5—26?1&:: DB 208D (Mn):

Begre o Lééﬁé@%% QS &) Bero éoapgé) 305% DB éospé—éﬁéw DBHTPED 2B WoLTB.
éospé—éﬁew $E5En Y I &3) Ve éoaneg:z’.g SPEHE Gotnod. M1 @éé@% &)
FOEE™ Bere Sogy (& 2.HB N1 Hochn M2 (55008 (8 N2 58k Mi (($5550°88° (58
258 Ni e o8ds0s.
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PG GwE) Drien HHren 20 (Mn) = (Mn) =total particles/No.of particles

> NM,
_ [INM, +N,M,+... tNM] _ 3
Bero Fngo Bewre Hogy N, AN, +e N,+ iN

Dogg—dritn HBSed 2B B Bore Qo -(15eH &)}éﬁsa Kacgé’é pNel B F8%orre AR
EORAS @%é@ GOAA0BE RO DZoDOTIY).

2% Difen BBdrewn ) (Mw):

(658 Beao TooE) HBKeD 2K JSTT® BwE) &0 HIB erde $rseB08 HBosethEod.
B3ormre® 6) (08 8 ed)Be Inzed) PO TwE) D) -Irtn DB DY) WOLrL.
M1 ($5350°8 &) Bero Sogy (98 e.5HE N1, ((550°8 M2 (8 2.8 N2 dcko Mi @526501’%58 (&
.58 Ni e 6okdd. @) FOHEER o) Sero Fndo add) = M1 (Eoe88° N1 Swro
2% = N1IM1

Ao (Bagoed Gg) Yo = 2 NM,

n, =l

M) [
&3 @é&oéﬁ PHo HBSre o) (M1) Hhodo 3% ofod = ! iN.MA

n; =l

DBIPOTT BB et HE5Ten ) T GB)Ehe Indo HOCH Fvgo at) Ty o =

00

ZCNiMiZ)
_ n=l
Z(NiMi)
n, =l
ST NM,)
o _ (MW)=———
PO Tog) Y Drien HSrew ) = Z (NM)
n; =1

DBHen OB ATeAED 85 8 Ni @36 Sl a8 oy
2B —J1ien HBeea 280sY) (MW) B0 Dogy-Rriew H588e 2y (Mn) AHEJ o)) &@6&6‘%
50aE) (PDI) eoéxto.
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PROBLEM:

20% oenyen 20,000 H85re (50> SOA SOG POHE SHooeae Gog) Drfen  HESeD
@2650"%@ @%&Oiﬁo&; 50% 0068 30,000 0800 oAdDS 388 50,000 TN OW.

Ans:

[N,M, +N,M,+N,M,]
N, +N,+N,

M,)=

_ 20x20,000+50x30,000+30x50,000 _ 34x10°
20+50+30 100

=34x10°

_ 20x(20,000)*+50x(30,000)*+30x(50,000)
20x20,000+50x30,000+30x50,000

_ 8x10°+45x10°+75x10° _ 128x10’
4x10° +10x10° +15x10°  34x10’

=37,647.0

208§, BHeo 33.4
1. PMMA GQ &od06?

....................................................................................................

4. 8ob FONBe vogses o B bl
i) ARS i) BES
5. 05 g Fd &30 208E) (PDI) Densd Did e8RS DKo Gotnod?

33.9 a&rard50en:

oBen HBAD e0BDS® ok WFE FOHBe, PO TEEen (G5 egSeE), RARY
50800 SrgBows airdEen FwEBID. 8 WHOS® DAY £ HBADODH Jeho@Fon B
20O DXPOHEen WotTdD.
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) xoy:

56 KEE'E @Bg) FOH0. 8d WK (HEd WS Jog

ii) Degs®E:

98 HESE ), FOHE Eroe. 9H e GE) FBES oy Sergo. FG) Ok engEE
Botr 88eeedy NoTPHBED $ehos® 688 wdy KrE’E Hod FwHe Twoe SarEHTow.
%6999 %) @‘Sé@

30 DT wiire FOHY. © Ferdworr 20 Hod 1000 wHS® wren wdod ééé%éaé
9500888 8O sotram. 19 2:0HHe e‘i)@oﬁ 25) B S0 95850’ So0ggedS geiso.

i) SoesBoooseRogy:

3 DAY SresBTrBE FODE. GTeePEeed, RNA 5805 DNA Jrerdes Srg8@rsy. & ol
FOG I EQT8 wrer wdHddo.

33.10 SHoegsides Diger 0k adrd@itad FOLGen:

& Deriiod® Hongstes SPenalsdB S2860 S0 SPOKEe KB B0, EIHEH) FOnEe
DATH0& HA S5 FPERADLO ST SrB08. GE)Een HADOEERD Tar) EDAKTNOD.
e ROGES DHTo FFo ErHod’ oD, b ST F5BoR DEOHS Erdod® Sy
SOTPA0THH0 LHBAM HoHe JVOJNB. Frerde FOEen 0, o8, 5% Soe
‘@D@é@@ TXO° K5Pesore é&%oiﬁ@ o, & PEIHEOE® BRSPS 050Ky €0b. TR-2TERSS
FOBOD werEEe d@rhoSto Dy DGR Dot B S Sorro K89 F o
FEIHEO TT EN0OBHY) HdA A BBA &dTrAoDEo DB B BB eSiTed
S0 Budiio Toe BR0SHEY),. EE Lo TEI BB TE SBA FrS Knbed EDFOKTE
Bobko. HAB HBDHS PBRS 626&6’%)&3@. OB -(B)BE (HBBBEe TTe DY) FerrenrT DEROBOE
2GrERtad FOTOD 6E)8 Dabio HTE JoE. BT JogHe gl &8
Brow. B ((°6 FO0Bo @) Y- SES 20Tred JOFED GE)SE [HESEOH et
@Y @9 L50EES0 BoLAY. @enHod FPOHEOH dFEEREST ToHEE Ko
Pennost Q) 20D FAoTrd, BLoe &y NOB® oxoe egiore 8)5)1326&0 'a‘;dﬁ)zéiﬁaz).
©ENH0B PG Eﬁéq;enm @@Eaééé@)é), Eéaégef}s &0% ‘@D@éi@&» OB ée%oéé@_gow,
STeoe 08 HoHBE0P JE0F0B BEHDS Feraroy EOA0SY. FOEH adr&[iKendTT S0
€555 X)Cgéaéj 288, FONEE® TETawd il (o5 alSvg Wabio.
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33.11 Q) aGr&@ikas Fobe

Bl Soggs® axd@r &RcaS rOHG axd woberend® eImon HBKH HOJ) wrdee
ésﬁoéa&)é)@w. e—soaa:é@é%g, 3D 8135@2633, S°83§, §BY) S 8)6&6075&@ @égé é@%é}éﬁ =EY)
ad@rRoSoEErow. FARHE’, B §8 E9%H0d o 8 Ferard SDB0® IS HTTEY
frotharan LB TE-adr-ERKenS FPOKBD & Tpom.
&R SoaxEod aBrERGS FOH8en PHBV, PGA, PLA $8c%» PCL
(PHBV) Poly-Hydroxybutyrate-co-B-Hydroxyvalerte:
PHBV 936 3—?@%{3 wg@ﬁsowg DG B (3—2’._?@%3330&3550339?05) So¥) SPO0E,
BOE° eS8 ey 8830 Dosde T @XHoErRoNRd &otram.

OH OH
|

CH,—CH—-—CH, —COOH CH.—-CH. — CH—-—CH.—-COOH —m—>

J=Hydroxybutanoic acid J=Hydroxypentanoic acid

PHEB

PHBV &»%) oFesren Sotdh esipe 58 (©5P80 JothdEr 608ow. 3-rd arge ST’ eso
&)55ER) wobi%od $HBcm 3-3rEed) DowFont exgo EErOHEH $EBLH wobikob.

i) PHBV &8°288 288mes® ¢h@rhosntdod $o8am

ii) QoHoBS Tk Do’ NoFEPEE S5 oo s FPODE EBoDD SoxE Tk HAS PHBV
SIS B ©HEoB. 8d arSbasr S TN &t @iEtn0 BodEHos.

PGA:

0505 eyo GwE) T8 @) BS FOTHESS wxo° FORS IS wiho DPoraidEHod,
HO-CH2COOH.

PLA:
FOCTEE arRE 88 & (HO-CH(CH3) COOH) Gog) Dot Gw) SrOKTRGS woe So
085 30 Gog) PE PTeBES HoZes TR FPoethE0b, © SN FOLOTHKRS LB
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©B e B FeofosKo.

Polvlactic Acid (PLA
PCL:
FO(E-s@FerER) 6-3red) ) oSS G BS rPOLTERS TR0 FPoLetdE0b PSS s
e83p0.
Ter XSRS POH5en rairen Bk S8 é)éégc‘f,oés SODPA0BETEOD.
1. 408z0) By Hod Ry SuHos®.
2. 335&@, 58 sf8ohen Hod ST D S [
3. DE TH, HBHRS D0DES e )hen oSS &S,

2088) [BEeo 33.4
1. PHBV ®0& H0&?

....................................................................................................

....................................................................................................

4. (N8 @P088 By B0 O FOHE &DFrASDHH0H?

8od HES 33.48° Koo BYd 7B JoEred HOAW GHALTTPOS FPenTr BRSO S0agEd
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DA PO H08) e7°Er) oBTD.

Table 33.4 important polymers along with their structures and uses.

S.No Name of Polymer Structure Uses

1  Polythene —CH, - CH,3- As Insulator, anticorrosive,
packingmaterial, household and
laboratory wares.

—€CH — CH, )
D Polystyrene €|: . As Insulator, wrapping material,
o manufacture of toys and household
articles
—¢CH, - CH}5

3  Polyvinylchloride (PVC) (lll In manufacture of raincoats, hand
bags, vinyl flooring and leather clothes

4 Polytetrafluoro ethylene -€CF, - CF3- As lubrican t, insulator and making
PTFE) or Teflon cooking wares.

I
5  Polymethyl metha s 3 (I:_}"_ acrylate (PMMA) or Flexi glass As
COOCH, substitute of glass and making
decorative materials.
CN

6 Polyacrylonitrile (Orlon) ~£CH, ~ fljl-{ _)_n_ In making synthetic fibres and synthetig
wool.

7 Styrene butadiene rubber In making automobile tyres and

(SBR or (BuNa-8) € CH, ~CH=CH-CH, - ?H -CH, 3 footwear.
CN
+CH,-C=CH-CH, 7,
B Nitrile rubber (BuNa-N) I In making oil seals manufacture of
Gl

hoses andtank linings.
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-f-CHz-F =CH-CH, 7,

D Neoprene As insulator, making conveyor belts
Cl
and printing rollers
+CH, - ICH-;;
10 Polyethyl acrylat In making films, h i d
oly ethyl acrylate 000CH, making films, hose pipes an
furnishing fabrics
11 Terylene (Dacron) —eGOC—@- CO0-CH,-CH,-C Formaking fibres, safety belts, tyre

cords, tents, etc.

%

D I

FO5Gen, DOBBE S Kses Sorreo o) e 506e JITYE 05O EOA SOT
OQE DB (B550°3 ége; DB D).

R0HEE FOHBen & Lrth), POHTEIS & KO e o gPardB KooGod
ééé@oéa&agow.

@t@zﬁ@éﬁ% 3o ZSUO%JJTP é{éé@oiﬁw&o& (i) e&dore @f’é’)(‘é@ézﬁﬁ (i) éoa?\s@‘éﬁ @1’8)263@%‘&5.
Q D) wenHe SONoSHOT Bl 2608135@5‘8 eSFoberdy &&osto OO UK OO
QB YETEow.

H20, NH3 30888 O8) eode &ohfos) oooe 29558 FOHEen QEYEBPOW.

Bires Be)th 930 DS TwE), HVHE P08, HB é@qﬁéﬁ 38 Bado weoe
é@&@é@oiﬁwcﬁ)éao&, 38 JDE Fende 5y B0 DoED G K0b.

éo@%‘? Bepd wrer HORS FEE oo EOA &od.

ROHEE Bep erlesore eB)S HOA 1,3-argtrds aETe S POKTERS oXT®
SPOLET00.

20538 POEen ée@éééa 23580 SPEER0rT Hoges Sy H)RoTeon
DEPPO0ED OB &880 Bothean o, éaég, G F;0EBS HoEIS ((PrHed
EOA &) 1oKHEE BrERES OB (B cieeore e—s&é&% BobadS Hep, mosroty,
&R 89E DEBDS Ko Bogrhy DI EOR Gotrow. &merden, PHBY, PLA,
BT wenod DIrTroD DN Gotra.
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QUESTIONS:
1) BS ({8 B0 B (P8 FOXTERS gy S5anrd) DBBoBod.
2) é@&?oegoﬁ Eevelenvy) 688&—@3?85(3 9% SR Q&R0 88 2.8 GTrsPdes D08
3) S2>O8 208 DWA. 2.8 TS B0k,
4) 58 2.8) eredrdes J5BOHoE WBAS DG HHBAW éoa_&i)a’ﬁ FOE o6y B HBoS08?
5) QP o8 J1B? Buna-S Scird8 Sah HNEBETR) B0k,
6) 808 FOHEe %o &A% D& TeoeR)) (@ecdhod:
) ABR(DS: B05r08 e9BHETE STTreD
i) PVC : 308 ohmex.
iii) DOPBE Saptd : PG ey
7) Sy é@&i)éés@ ©0& WE? Eﬁ@g@% Bepo Gho¥) (BdTeesren A&B?
8) Both TR GTrTSeaen aos.
9) BoL:BardExes & errorr FOKELH DN Jpere dee ééé@owtﬁ)? &3 éc(g@ei‘s &
2,58 FOHE ¥ GTriPded 208
10) a&r8Risens rO5en @08 HMA? Kt emeseStaen 508,
11) 808 OH5e FrSELose '§Jt§g 085w S@&me?ﬁa (Eecod :
a) POROS b) &S ¢ PMMA

d) PVC e) PHBV  f) >dEr208

12) ot 80B B der 1Yo BRB? Brehd HBGH e wol:
a) PVC b) Nylon-66 c¢) PMMA

ANSWERS:

33.1

1.
) PONE w38 PELS B DG Bsew DY) ) oBEE-K5rdiRed Ewonie TRT° FPoB
®eNY) Sod Fiow§ BOVK.
i) SoeFoBen SN HBeean (K5950°8 JrBes @enen, B8 PG 9 DenHet ePRHE
©EDHOD WOBOUTEIS BoE-K5rdEeE DoBE DY
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) >OHS i) BBOS
3.
) e OHBe &8 IS s csrrdeies® Scird Babedsd POT, GEeErsn, SO,
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1. Monomer of natural rubber 2. Monomer of Neoprene
CH, |
» | CH, = CH,~ C~CH = CH,
CHy=C=CH = CH, %
Isoprene Chloroprens
Z-methylbuta-1,3-diene ZUhiorobuis « 1, 3-diene

2. 328 Cep)too $0BoE FNee, B0 FN, B FRE b wotndHIer Vnod
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(NH,),5,0, .

nCR= CF, ——tEt%

o CF, = (g

5. aPOHE Go¥) PDI Densd 288, 96 a8 B8N IrS*Hb Te AGI0B0dIg).
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4. FOFEOE ardE (PGA) 5800 3O =88 & (PLA).
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Dye type Characteristicstructural unit Typical examples
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o ik MG
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1) Nitro dyes - NO, [x]\f

Maritus Yellow (2,4-dinitro-1-naphthol)
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) Azo dyes - N=N-
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b N\ won AT i
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Methyl orange
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3) Phthalein dyes — c” e .
i ()
G -:|1| '|-||r
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e =
4) Triphenyl methane =~ 1./
N (CH),

Malachite green

0
|

5) Anthraquinone () ‘O
|
0

0 OH
OH
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Alizarine (ruby red)
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2088) B&ew 34.1

1) QogS eBoE w8, Jo%es QS B?

2) ?\mgo 80203 (oo Soo¥) éééo?@go 3588 do?

3) 90‘3;330&05 gb) ©0& dWE?




4) o &’mé& @é@)é’é e 808 der Hoeodo EOA &oenod?
i) 63@ere sprdorre BorHe Eﬁéééa@
Borben & ©IBHS eprdore (Bod Sseeor SR80S0,
i) A& Borhen
i) (@rHnE Borden
iii) @e‘é&%i Borhen
iv) &?00)5“) Borhen
V) pad acﬁﬁ%S BorHen
vi) a°§é5_ BorHen
Vii) 8850 eo&® Bordren
viii) 33°t5@°oe§ BorHen

i) QSPRE Boiben

2 éeSi)éDE 5& (-SO3H) S"U%D%J@E &5°2& (-COOH) & s o) V&a%vo &)
Er5i08® eddrhod ©E® Soben. Bord &), Dep HBAM FerSH HPoSHE). 1D D88 DY
505 EOA &0t S°eo§), OH8 0% S0He8 E&H@BPA0SBEm. o8 & Q¥ FBes

eseGeen B0z —1 K080 o BN,

i) (PFDE Sotben

& Borvew (-NHg) $5omeeo (-NR2) 8800050 H508 (ZrEdnE ddrsdod EOA eotram
sof DB (FPHE Corben wotrd. & o ageR G0k ©oirdE e T W &S
oHEFTan. DB SHO0VS Jergy, FPOYE, &), B8, 8w, A0 IS TS Bord Hahrels

SHEFATLD. ©IDT 50D, HTBE GHBY) SO BHS FBE FHE Borben.
125




i) 23§ &S

8 KeDoDBERP, &8 Borveon drd bese [PHeeo KHod Sthre 280 HBOWHL). RSE
Borben FP(E’S @ogo To pabdh & dosniaron. SVNHE) D8, &) oA TarsedH v
TP (HPPHBOBOMT Gotraw. HrHIDD By (HenS 34.1) HBAH SOl DY) BHEE BorbeB
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50RoNS Borben. BorH VDB 288 HS Soe v@sé w8, wedS [EHwod® Hwod),
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P60 Sorh Sahees edTRATD. 2,4 FEE - 1,3,5 - BrES edTme wand Sorben
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(vii) a°§é§ Boifen

55 Borben e BOK Borden, @ IBES® BBKY 50w wothde o SIVHTRS &
HAPAOBDED. ©OHY, ©9 PEADO FFE' RS SPES T8 eedS (@Ko H$o& EeRoR HRoSE”
336@6 Bé& TS Borhs L8R Erardd (wgé‘s) éé@oiﬁaatﬁ@on. &s Ko@?géi)e)@s, emgé‘s EeHo
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BorH HADHEEAB SITRPATE. S B8RS F (BenS 34.1)8 modfe 2.8 oggadsd emordes.
(viii) &vcgoés Soiben

&3 Borben 22008 8)oh DO 0BS5S Kawgo (AeeBeaor 2.8 ¢S WATTPS) ©50B0.
DA [FreRdorre &) Borh SaDeeS GHRPAD. &8 E{ch@é‘s 280D A7 Frgod Hergo (@Bodohn
DB0E5) IS0 Sotnod, 1O Borns® LD By @ enHat BB Bordhe QTP
D00, aTRE Borbe 80, §%F wairSus FrBotienrr GHTRATD SR (ERENE Sorde
8550, 08 08 B S wrotie GIRRA.
GG, 0908 el 0ot § (Bxd 34.1).

26 APTE herd a6 Borb Ba Bal 8 Heo Borbd, B Daho8t Mk D
B0t (Cr'F) B0t ©8S Dot Benid Bord> B> BKR0E.

2088 den 34.2
1. 280 IrTrotd Borben der H8oaiaron?

....................................................................................................
....................................................................................................
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FEYEH 0 JYEage 80D Lreepromesim.
34.2 BTjosp

SY|E5Kg0 DA oBchH B @BEBS BN SoTren, 8 GHode rderr AYBorr @
SAehoStERon. T o0, JFE, Seyth, WTE, Ao HHBAD OO0 HBEHr0S® Erre
D BB YIS0 0B FerSeaore 2oNotTe&” Koo DA &otnod), S0 FKIrI8 20
a8 @/)3§§ O(E. Howotd) @y Tedhesg Soird 850 Bl 260&)565'3 Doty BdetsEron e
BS5B Bodharseron. sred 45 Joséore 8o, By %0 [2Pb CO3+ Pb (OH)2], CISSERS
(ZnO) B0 OFFS (ZnS + BaSO4) (Hes B SY(EH50, ©and Borh Y SLESK0 S
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a, 86 E%Dhe5en, DG 08S gSHBen Bk E°Q) KE) Borbed O &otnod. DL Eﬁg@ﬁa‘g@
ErLD), ©FEeren DB GOETITeD S0 Qerisost BB yosertSeeom.

ETIEE ééééea
QY50 IYBore Botd Bseeorr ééé@oéw&o&:

1.3¢5 rj)oed)

2.8086 &ﬁ&oé‘aﬁ

Beny) SY B0 DG Bseen. o &), ©emen DO TR EenS 34. 28° DS acermeom:
EQL ?S o) o [ag} o CS (&)

Send 34.2: B Bpd SPETge L8y, oferen SO GBI
S.No.| Name ofpigment |Composition Characteristic Application or Uses
1. White lead PbCO, =68.9% | 1.Easilyapplied In manufacture of paints.
2PbCO,.Pb(OH),|Pb(OH), =31.1% | 2.high covering power

3.Toxic in nature
4.Yellow badly on
exposure to atmosphere
5.Soluble in alkali and
paints

2. Sublimed PbSO, =75% 1.High specific gravity In manufacture of aints

White lead PbO =20% and refractive index.

(Basicsulphate) |ZnO=5% 2.Slow chalking out of the
film producing a rouch
surface.

3. Zinceoxide (ZnO) [ZnO =100% 1.Brilliantly white having 1. It is opaque to UV
excellent texture light and thus protects
2.Causes no discoloration fromuv
even in contact with CO, gas) 2.Chalkingcan be
3.More durable in prevented.
Combination with white lead

4. Lithopone ZnS=28-30% 1. Extremely fine and cheap | 1.Widely used for

(ZnS+BaS0,) BaS0O4 =72-70%| pigment. cold water paints.
2. Good hiding power Not as| 2.Traffic paints.
durable as white lead and zind 3.In floor covering
oxide and oil cloth industry

5. Titamumdioxide [TiFeO3 and TiO2 | 1.High opacity and hiding 1.In paints

(Ti0), Iliminite +rutile power 2.In Paper and
2.High Oil absorbing capacity| textiles.
3.Spreading power is almost | 3.In other industries.
double than that of white lead
4 No tendency of chalking

128




2 BMo)
w08 DYBore SHAPAOT Voo SYBKE0 G(EFHBS ar. oEFBBRSE® axp, B¢ ook
BS @3 Huetd Sseen gamom. OO SPB0 TwE) HOTET erohdo SenS 34.38° agpod:

Sed 34.3: Q) 09 SYEage L8, oferen $8Kn EHeTen
£ o

S.No. | Name of pigment [Composition Characteristic Application or Uses
1. Ultramarine Blue |White - Na,A1,Si,SO ,|1.Silicate skeleton have |Bluring in laundering to
Green-Na,ALSi. S O, |apotentialinfluence  [neutralize the yellowish
Blue-Na,AlSi,S.O,, [onthe colour. Colour [tonein cotton and linen
on the colour. Colour in|fabrics.
due to the fact that is
present in the form of
poly sulphide
2. Cobalt Blues Co,0,-30-35%  |Veryexpensive and are |1.In manufacture of blue
ALO, - 65-70 % not used in paints for [paints
ordinary purposes 2.In aking inks
3.In marking carbon
papers and carbon
ribbons
38 o)

DY DYESR50 TS ég@ﬁa‘g@és 2.88. 1) [BEPRore aoxn B &8 Joere )
DeTeR BRSPS SHTPALE. DL Bere A& SP(Eargen &enS 34.48° SH&° B[R

BenS 34.4: BE 333&0653 g, ED), ©FeTen DO &dTree.

S.No. | Name of pigment |Composition Characteristic Application or Uses
1. Bright-red powder _
with high specific |1.For primary coat on
I.  |RedLead Pb,0, + PbO gravity structural _ steel.
374 . Inimparting red colour
(Pb,O,) 2.Excellentcovering | to the glass for
power. making bangles.
3.Inhibitscorrosion
I.Has darkbrilliant | 1 widely used in
colour ; ;
s Synthetic Iron Fe.0 | | domestic paints,
34 2.High covering enamels, floors and
power and tinting paints.
strength
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B0 SHRTPA0D ©BHY) &R&oég@g Botd Eseen GIRow. o6 e, S8 HBky
&ODerren Send 34.58° BETToD:
Send 34.5: 5 (S oty &), oFemren HOA GHERTPeD

S.No. | Name of pigment | Composition Characteristic Application or Uses

1.High Power of oil
absorption

1. Chrome Green | Cr203 2.It has is advan As green pigments
tages such as lack
of brilliancy and
opacity

1. As Paint for

1.have high overing
metal surface.

: : power
D. Chromium oxide| [Cr,O(OH),]
Or Guignet's 2.High corrosionin | 2. As fast non-
Green hibition capacity fading green for
washable
distempers
28 o))

8 oy $od &PoR (RORE® aren &R HH6H EOA totrow. Fertes Ssee Swd
34.68° SQyoSerzeon:
Zend 34.6: Q) eFE ot

S.No. | Name of pigment | Composition Characteristic Application or Uses
Oil absorption power |1, 1atino paints for
l. Natural Black Fe 0, - 94- 50% is 10 - 15 kg of gp
linseed oil per 100 kg
2. Precipitated Black High hiding Power In cement emulsions and
3 Carbon Black/ L.Increases life of Used in making water
paints
2.Good tinting strength.
3.Not affected by light
4. Lamps Black 1.Good til’ltil’lg strength In making black plg'
2.Resistant to high
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HH Sotben
PBEs DY SP(ESgen BenS 34.76° Qdo|pdroseron:
Zend 34.7: Q) eFE ot

S.No. [ Name of pigment | Composition Characteristic Application or Uses
1. |Ochre Naturally occurring Fastto lightand inert |1 paint industry
yellow Fe,0, to chemical action
2. |Chrome yellow 1.Great opacity In making yellow paints
2.High brilliance

3.High hiding power

4 High tinting strength
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Acid dyes Basic dyes

1. There are azo dyes usually sodium salt 1. These dyes contain (-NH;) groups
of -SO;H, -COOH and Phenolic group.  or (-NR;) group as oxochromes|
2.The dye can be applied to wool, silk 2. These are used to dye modified
and nylon. nylons, polyester, wool, leather etc.
3. Do not have any affinity for cotton. 3. Have affinity for cotton.
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S. No. | Class Action or Usage
1. Antipyretics Reduce body temperature
2. Analgesics Reduce pain
3. Antimalarials Used for treatment of malaria
4, Germicides Killgerms
5. Antiseptics Kill germs (can be safely used on living
tissue)
6. Disinfectant Kill germs (cannot be used on living tissue
7. Antacids Reduce acidity in stomach
8. Anaesthetics Loss of sensation
9. Antimicrobials, Salphadurgs
and-Antibiotics Killmicroorganisme—————————————————
10. Transquilizers and hypnotics Reduce anxiety and bring calmness
11. Birth Control Medicines
(Contraceptives) Birth control
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Poisons Oxidising agents Reducsing agents
Dyes
Acriflavine (a yellow dye) Bleaching powder Chlorine | Sulphur dioxdie
Gentian Violet Hydrogen peroxide
Mercurochrome lodine
Methylene blue
Tincture of Todine
Phenols Iodoform
Pottasium permanganate
Phenol Sodium hypochlorite
Cresols
Resorcinol
Chloroxylenol
Others
Formaldehyde Boric acid
Mercuric chloride
Silver nitrate

35.2: Nature of some important Antiseptics and Disinfectants
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Fig.36.1: Rotary kiln used in the manufacture of cement.
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Oxide Approximate| Average
percentage | percentage

CaO 60-67 64

Si02 17-25 22.5

AlRO? 3-8 6.5

Fe203 0.5-6.0 2.0

MgO 0.1-4.0 2.0

SO3 1.0-3.0 1.5

K20, Na20| 0.4-1.3 -

3 e Bohads Toid Trenrd efifen [(@PPHE SapFared wobkan, wand BB
Saparerr drdodoiaran. FREE)Ee HBa SEHRGH ©oboSTS TrErstno Kok
B $0805w COB Cal 580 MO (8rosio Sl S erdee Badhadd sSHGen &88° B9
Berodl Bvoes 33)3%@ &P ©%0 BB adod. 26 &) é&éém@ 09 Dendat: 8)?‘3@&33&%@@263
EOA &otnol. TNT° HBoSEI0MNS B8 & B SYob. R.H. &°R. &7 Gws) é&ﬂa&%ﬁm@a, &
EPaDS Kelgren S8 Hofaren B Frde TEren S 36.28° aXgwrra.

S 36.2: VG g0l wod &) 263:&%’@@.

Name of the Chemical formula* | Abbreviation Typical
compound percentage
Tricalcium Silicate 3Ca0Si02 C3S 54.1
Dicalcium Silicate 2Ca0Si02 C2S 16.6
Tricalcium Aluminate 3caOAI203 C3A 10.8
Tetracalcium Aluminoferrate 4Ca0.A1203Fe203 | C4AF 9.1
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Table 36.3: Types of Glas

Types of glass MI MII | Approximate formula
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Table 36.4: Some common glass colorants

Colorant Formula Colour imparted

Oxides of iron FeO, Fe20? Light green or bottle green
Cobalt oxide CoO Blue

Chromium compounds Cr20? ,K2CrO* Green tending to yellow
Cadmium sulphate CdSO# Yellow

Gold powder Colloidal Au Shades of ruby
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1. 808 &I Vool
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Answers

36.1

1. PG o508 20T GO FTPEE0MT GO0 1. B8 SPHID0 ©ersAGE 1B Sob
o8 BBESOH EOA Gotod.

2. 09D Trow o8 ‘((Dtg 508 DD Kamq;en B0 208N, QP%) Sovd 'éés ;BB
SOTNADD FTgren WO EE) FES grro. DBE Jrew, T8 BrH B BOLD KD O
B0 (CaS04.2H20) e eH@BAT.
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4. Lé%é e;§\ea°e>§5 DA Teee 1ol eanow. B @’Jé?gé Doty S eersoTe 2R0ES, oS
‘Sﬁg 2508, FBS BDoh HBAH aeed ([[FrH JHo.

36.2

1. 508, 56 &% SipFforen, wepdS AF Saytores, TR D0S «Biy, ook & E3i.
2. ScHAV DgPito 36.2.39 SrKod

3. $0HTV 86.2.33 HeKod.

4. 35w HOA woredd &r8 Go¥) SR

36.3
1. B09TD> Dgrio 36.39 eod

2. $cHAV DgPiso 36.3.1 SrKod

3. B B, I obctw ek

4. er& e, TR TIKY, DoY) & B3 PHe.
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