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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 -
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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
Soda lime glass or Na Ca |Na,0.Ca0.6Si0,
Soda glass

Potash lead glass K Pb |K,0.pbo.6SiO,
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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

9) $ird BBk

80508 KB Sné Sorgrodn ([Fodoh Qep® P& TR IBS AQES® BenHzdn. 88 PED
@Y B0l Sor Edpid FOMS® Bendzrdh. MNO 3wEss &) G¥edodien &f&osaiaron
S8 TFPSWH® HBETH0 SASETD 5B & BOHE0 EPEFA0SEHod. &8 SIS Sodoh
DEBHS SPRoBetoEod HBAM Herdadh 5350°8R P08 $58% 58 Dado EEPAoBDLHOE.
20 Bdorr 2.8 A8y Jeaw @g%))‘z”oéé $tH&08, e 38 Degorne JBErotethHEHod. wer
PoBD MPexid BB PR Wotrd. SPHeRd ws o) PolEelS @b &8 S Wil JeHatdHob.
TgPeD IO SeeatsErom. & (BB IVDHOOR ©otrd. Frgans mrer GEBY BHEdBHEo,
800S0, [Poloh Bubho HHOH FOR BehEo ES FBADe Boxs DPolebEod.

36.2.2 e [ 10 oferen

- ab ($%)BS° JTTEI0, ©oBBE [EX00E® KD DO EOA Gotnod.

. B8 HHJS (5SS o B, PR B8 Bobtios® Bvore Syt HBA Sy
SreHod B DNBE (HHISFoBE0 (FBogKDYEOR.

. 3BDBe D, BB (BP0 [BLoore a8 Ber (BT SpphEHos, TR SPHeRY wsetos® ¢y
ST SN,

.+ 9B FPEEGBOTT BT WIPELGEOTT GoEHED).

.+ 30 Toor aiRHIB O TPES POE ey ER) wemdS NI Ferdes ST
Beaad ($grB0 S,

© 30 &Y Eo(@0 erd) EON God, H&* @gg O EVATS ©08L5S o0 S.

- 30 38 DHdaw VS JGLo.

167



36.2.3 Ttypes of Glasses :

PBeggREOrT eTPeD I8 Brenrr @otherens® samow. B9 s Do DS Ho& S (FI°D
TR $55 YIS ©80g 850 ed@rAoSaiEr . §)) S5re Ben O o &STerren
Eots SByoSerrom.

i) e d So FR TR 90 FTBLOMT GOTPA0D, BN e, SIBS e, 9O
B DHedS wso erS® 95% 06008 L00SH B8 (ROP), 9%0530 982)3(55 (20263& TPoD)
085w Ve oes (Na203) Bedso X B Bodethod. Na20.Ca. 6Si0s? t%&agowo@
&%) @ 70~ 74% SiOz, 8 $0& 13% Cal 5ok 13-18% Nag0 807 Goenod. Alz03s®
o) 2% @%chom elatin 5°'§3§or7° &S é@;@ﬁé D DI soenod sl 822 @°§_§
TR ©otrd. o ph BEE weye, B8R X, Hdren, rben FwEBS & S0 Sre
©XNBTR) B Potnod.

i) O& R Sor Lol R: &5°f (PbO), rerdicho SBHIE, Foe ok, 8 P& o
ROST0 KBS DYPBS® Lesitio TxTe SaTrtd B, eepanosy &8 K20.PbO.6Si02. 86 oo
45% 29s° LBk B @&, Nag0, K20 $08csn Ca0 G $6adens Swgeodn DA &oenob.
058 Hivo-BoBots PN X-88eren 00k Y-8deros H80EorT gqeza)m €0@reA0SeiEeaw.
&)5“)—3 S8 y-3 ‘z’b&o&éb’ﬁ OV SLRAI) 265263(;%30{533&?6 SHrost 39 ed@rAoSHEEEa. WD
BEGHHR D08 BBoSTIE e éo@@%é@éﬁ o DB GHRPAOUBL). wodseHhowe, &3
NG, BRYLY, TPEFF EenS 36 (@éé 36), eeoid Soe BB eaeren, §B5
DeIS T 0B 3)65355 aéa“)égﬁe)é) ©0BB0NE0 o ee%cgéeg PP S0 TodhEost 8&
TR DRYBDS GO BoMot0od.

iii) 5§ S Bo;’:é) e 30 pNBorr 2.8 SES ey 59D, 8 DVHOOR FAHTERE
S00th Trer DB T D8Y). B8 EPo B8 IrIS° F0odIG. WosLE Y 0.8l o GBES
?8893’5 &) 565 TG00 GwE) HE Y é@@ﬁéao& L0850 HEHDECE. ddS0 S)z‘i)z)éc)@_ﬁ, &8
W38 Loeorr DOANH0H. & IR O BoHBOR WoLrdh. BENHOH Mer PP BOOTT
508050 EBIZHG B fE Arol@ B FYS B Bt Hu. twkod etren ei’eh&E
SeoHen, 1Y FER B0588° SHTPAIS. 0 PR 5, (Lo KBk D DR Dok ﬁqegenm
& ©PBASD EFC0en0d.

V) PRRBE B ER: D DBS @SS 6 T ABS WS TS @) D S
50800 & oz &8 DL Hwego (©0enH3I0) &) Botd T S5oretd 3PS PR gy FEKo T

168



DOROSEO RO B TPoBBLHE0H. J& LBAM 1o BFHoE HBY 1o BaHDHE). TR
88H8Be BOSore LrBHEHod SHBA Sylpl sl @cos® SIS 26?630)@53 Qoatiietd.
H5oLoss, rre Swgen RS, ©0& ©8& DADTBH0D. BENHOB e IO (DR TOPeD,
20B0R Bevden, ) Bew, IBS ES5T0 Trenre EI0 8B, BB, B Y HOCH @eFRBS)
By Dok Renre Erme ©BRSKD Edirotran. HFS TS ) w9 Boh BohEE® el rre
PrSen $QPN0NVKLNSE b0 aBET [P rrerid EPOHD),

V) S B8E ek &eg?eéé@‘s gESre Den BadadS Bod mrer BV iy OSTES (Soe
&) MO Hod e9B[PSEEDNS o“omq;enzéa TANOBEO TXT° B ST B0HH00. BEnSHod
TR St o S0 aahe 6) S TN 0O Dok BBoSeds (HRTos®
S&STeAoSEERon. BERS TeErStes é@?géé)éj Bt Dy BB Totd Ve BBAS &)
StrsS GHBPAOBDE). S Sy BINEE KO Serr Hoaw dersreod® I GodHEra.
ES '§38°&26cl FBE e, é%aaaéogg, SES BoB3G) HOBAW €sdEBesPeD, eeggéé 8o, o),
QFBeSoheD, 95685 3 em?gﬁen S8 563855\ B5e0s® @&éﬁSom EHTS T8 1% o

Pe3°eN) 63&0}3.

5088, HHeo 36.2
1. e S05°8° &H@PA0EY DY Ewd Sl wdee D04,

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

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

4, e Sorbenrr eHRPA0D Kawccge)éa B0 GTPseSeen azéogo&.

36.3 2078,
o8 @S Do (BB Do KHod &EDoD0B, TIPS ®08 ‘@8 £, ab 0i8 saPKs

169



BBaDe TxTe Saird Vchads Boe ©iE esfie $E 8BA GHAPNCTD SIPAHIEOTT W8S
Lo S SEHE Frdod. B AYBore (Bod S&HenT Deoaron:

(i) 8 ey (i) 582558 2oeenE)
&8 Dgritos® Fodw S e&)Be HBoN IBYTX.
(i) & aHen
208§ e Ben (Bob Tseenrr Dgfoeram.

i) QoS 2085 G)Een: ad 08S eFED Swaghd Prrost e 8™ A Gotra
L0805 DB Bof menBen, BBET, SndrH Phen HHBAD Doden IEBD POE GHBPATL.

i) Bud SHHeo Tor Bud Hoden: HBI Q) FeRand 2OSHS® 0 B § (T
E@OS) Kol Sard TG, HOE* Twb, orrd YPSIE 6 T F6 $od efiden &
T)0.

iii) S20ES PIRE: DB &S Tog BAM Hoten LGS TBE° LI 5(8e55 &
3008 BErh DI, B PGB0 Toer BOOTT LHBKD SFER BAD G idhen. B3 rStrden, TR
ZRSen, 1oBen O EIE Yoo WEBS FILE B S BAHEoE® ©yERSO™
EdoPosrow.

(i) (8255 R : HEFSS WD) R VTE DT SIHWY, 8D ©GE wifirBes,
BES P8 LBADL KB BIPEDS TPEHEEre TR [RLSK [(K5)0s5mI8 (KEsore
Erarofotarran 8ok Saird Dobarran. & ITWED DG SrBEE wHHETE BIoR
EBHSTP EHTPATD, BEE 0D JSHS 38, BoAS Een, FpA, avHen HO BB

Jaren é&?géa@é's Ko20508%8 SIrom.

36.3.1 § @08 H&?

S0, 20EDE OO TS (Perare He TreP Te0 Pt 0¥ Do TRoe
FPoBS &), IBE® HHrorr wershicbo 1OBELY GotraD. TSP, SXT B BiknE LGS
858 Knmqs@és E°Q) Ferdee HE DO & BIRADS Kelgeen:

i) OB APO3 28i02.H0

i) 8&edR¢5 AI203 2Si02.2H20

iii) 85265 AZ0? 2Si02.3H20

3 @@éés@ I8, 5 wedHe dogyg Hvore S5 QO™ 0ETom. 263@%

o

2238 @
e

170



DeoSHRG 8 SwgrEd ©FP0 $od, JotEos 8 QS LuHko Hg BT Hof FRED
3)6036)@06, HBY esforr sHeRS esetostd SB)R). Boke B5ebeden 263@?0 ARG
oot Sugealel S K0 Goerd. S& eaoézéaeé BAJ0S ée)tééé‘go EOA Gotnoh, Suoe
08 JeadIYH SBego BoLD.

36.3.2 ($H8S § &85

BenEen B B S0 JoYErEHE 208D G&)Hen 08 B5)E HOM BBY HOT
EON &) Jordes & Sool BT Bodhedaron.

i) seoen: 3 HTEIPH DO HYHsore GHAPNOT JoYE FPDNS® s, 8 TE™
¢oera, FAGore ©oertnd® Gotran (Eo [Frozred® srHome) LB $Hod el DA
SOETOD. BEDEOLD SBOTTE DOHTEIE &HIPACD (S S KJWD;@J Eﬁaé:D; (e—semgéb@) 0B
508 (RO). 86&3}3@@@5‘8 oo (5H0D0HBBID 00 e‘é@oiﬁ@&)@ OB w@@&a&&w@%)
B0 088 B)E (¥ Eere BwonddH HO ewded Sord BEEI8) Erte EendTedd.
Sende S0 (Bod S EOA Gotwod:

1. $ep8chE 565 QS HGD B8 SeoHes

2. 3B il DO HoKEdto

3. €& mende Z8oh

YD PGS D6 JAHS™ B e wond P oira Dol stnSen BATEHEHTNOD.

i) §e’3:3 B0 DOR T°eag e aaoééaéé (PesTed, (AL D00 888 HOTen 829) K008
S5 Bodhesaron 5085 POoR, DEoTen LBAMH Erhen S5 Foho InEBHTES
GHRPATED. ©e088eH [HAraTre 5500 B TR Do SHRPATD. Hodei Do
VRO e SO Hoke MFIrY) Eew S Bendzrdd, ad Dotod erd) @odob.

36.3.3 SpQ SDew O By Lotien

29 Bend) S BE-BS Bord EOAL 58 eB)en. JTBH B S, D B (K20.Al203
Si02.) H08csw ®:8 Swe FHK8T o (Si02) Kol S TFL. P eB)Fod FPoBwIS
DB QP Iweees® eHDRATB. 08 émcg;e)é’s 088 @F)Een O T wdSENS Iwgos®
&O&Y).

5B vo VAT b BrrTern B G T ABE SwdTdd. $& HED

171



THOVS esebost S DY, aocsaeg, 5o B0 DB, fi&oﬁ Jddochost éaeg Bolgeen
06 (9 ok HIR Goter ¥R Bobaderan (Frrkischataran). [eoh eSioR) af
RIS Eﬁavcgéj 2BrH&H0d. Beeoh 33&60‘53@% &°Q) Borbe Prros® Sren S°5§, 'E’peé &0, $5%0
B0 F°6°-2OBey FEBI rrerid ErErohod Hrrgred. B JOS EDD i (ke @D~
T @9 3enetd) DBBoran. e BeHPRS Fkrd EDW o0& SRFDDHE0E HOK T -
BOS® SwoikatdEod HBAw ©iE GEPKE S seeyto SIFPNoSHHEHOb. [E Sergo Bogred
Toget Tob B JoDHEoH HBA P& KR GHOBR) Wob0b.

36.3.4 32085 PSI6

B TeDoDSER™, 3;5535&» TPOWE® TPT° DO GOLPoD. 08 JPTeih ©f¥ GRS
e 38 Fodh&o TXT° B3 ©YPOW. 2.8 FGPoEe BSI6L ([FPodoh Bodhko oo S0 30‘5325752).
G, BS G, 3)%)335 B BDE B0, e PodS (558 D08 aRED SRS
e9SoBE0E’ S0eN)B0ErPD. B8R Earen et 1273K zﬁcg aodaeg SB35 R BoherdEran. B
1373K 8¢ &3 B dcdarsarom. 61 NBoRe® 38 S Pdabo §BEE° $9, 068 aafiss®
38 B, V&ho EBE wTVEHOH LBAk PEADO ©errghIcho JHOESDH B T DS
BBy aDYEHOH. [ Toer EOABE0H B %500 (AT 60880 Bolgro JoPEod. S
Teoh @@&05 O&GedH @Eﬁc‘ééom GOENOR. BRAHI %3353‘35@ SENS Ees 88, 068 JolS
S8 BRcHS TPEESS EOA Gotran. 8 ;O Soid o) K536 sotqo Dol dHore
Gotrow. erSOH, TR BN, ooy HBK @BIE DD BB TS PETe ScsrOE
PRIED SHTATL.

085) Bde 36.3
1. 2008y @0d dWEA?

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

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

3. B0 SHH BT BoHTeE GHTPACT Snd DTTEOD P> BoHos.

172



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

4. BPAHE T8 P G DG SDFerren @dae Behod.

What we have learnt

Jbotw &8 @BG Hwedo, B ABE® EOBIY Bavore K& (BT8R Bipod HodKm
BenBe, UL BB e Boditrd8 GHEPACNNNY),

& Gy, B0 Dprdo O @PSLHS® DY BRvoe Esren Gaon. DBE, o)
o208 WO (HBo AENHT SHRPACY VaDOES.

PG o208 WD w8 EFHEDH EOA Gotood, Bl [BSYho JVOES, FseQoho VIS,
BseOH0 erges, BErsPYoho wershS BT LSS Q08 Sayfrentr Gotra.
DB &y SahFaren wotrd.

20t oSS’ @@éée@ B ég)éi’)éééaa = BoH SogRehd (BHBDhen eotron. S
BBoded &N Sihado HH&ob.

B0 BDBETRY o B8, SndE Trow, Toow, Eo8E Toe PR FEBS S HoEdTeE
B0 &DTrNOTHE0B. &8 BoonBod $o8DE ) 28 Fred Soe seolden woerd. eE)8°
SBLHEB0ES soBensd R.C.C.

TR X0 §EDS o8 FEEE)E o @ardlE)s kb &rd D&E @b Ferdm BEcD
©OBEE oY) EON GOD OO TPeP B XHED SON G0eod.

ey 0008, 5x0E, 2§ 8, g6 &ro 5080 wedS 28 2633&%‘@@, 8 DS @D
WESS oo Hegren KBN IBS° WBo Wchaiaran, 48 wobosaiaron O
O’ Bodatsra.

EB0HS rPRS ol Esrenrr wobertnd® eamow. Frte Do Hle Ho& e [P
TR $85 ) @385 B0 ed@BrhoSarEra.

RTENE) GRO BRRAHABOrT @GS DT oY) DYHE SEHBY Frdod, 398 ©hE e s
BBche Txoe ST Rohaderan S @& P8 I GHTAoUREPoN HBA HE
ad@en HBak BlErEdeore HEEBoSHEERoD.

ERERA @é%%ééea o) 58 éoa:g@’s DS @w&@aﬁs 29850 oE5°Q) EOA 06008
208HE G&Fen JoYETSHE Y GE)Ben (Btnden SO BB H508), By SHen
S8 T8 PSTbeTe HEEB0STRaD.

173



Terminal Questions
1. 808 &I Vool
i) §% 50850 oS oo m@é@o&:
i) 2o KEDTE oK &8
i) 0D BrcDS IG5 LS EOAS DRoeS
V) Srexoron 253&525)&@@58 SHRPA0T DIDoES
V) $0&% edseod® eH@rRod oS
Cement #0578 (HB0H DH5BoBos.
SR ¥ SapForen A oAk HEH
2THotd CoE) DY e@IGTe SG)obod.
B oS o) (P WE? TR BIBLHS® T adod.
05y B0 S0
a) A5 $Hdc sPodén
b) se0@¢S 85w R.C.C
7. e $050 (DB D5B0H08.
8. 3tnde S0508 SHRPAOR DK Lod a’awggezéa e BoHo& B @ (B KrdoSos.
9. TR @8 Do TxT® Hd MW ©%o BHTNGD? B HY e ot HHYHN?

) . B8ESes
) . Doy Dk
) R, oeed
)
) & 3 9enddAJ® 1od
) B8 Bud Do

NN N

S ot ok N

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.

3. 22oe5 e9HoES® @@éée@ Ebalovo éq)é%éééaa &% B0 So0gxehd (DBDhen Goeran. & (HEDe®H
TP BEDODO HBH08. A HBH VoS EodKko He VoS Ty gRrren FREE T
508050 BS 0OAH YA &&)Hen MDD, 8D DY HEHELEIS SPEemHT B
A DZD0ES ©00E Wotrd.

174



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.

175



