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3 1, ST, T 37T STfifyast ST SrATd ATavHToT WIRL AT
AEPpell, SiEN, B gl [TTid ARSI AN f[Temiisrar wRIeR e HRuaT
A AT, BT = I3 BT IS Al ecd-Hehed HeadM areHd i fafae srima
SNTARHRT - [qZaHIRT, HERTSE [CT8T geaTal TSI AT HRIBATT Y hedT 3.

2. RIS HIYST faamiiShy wivd TiTed wa<ad 9 goff JvATHRAT #RTe! fasi, d<asi
HHTSTE 3T SO AT AT [IoIia’ies HeT 9 eI Alfedi Jad 3721 T
T AT YHTUMER BIVATAT M3l 31Te. RIETmaar TR AR 9 faard 815a 8l
MY TR Ffdares ang. 91 AR7ST HNE [T EI0aT9 JMUREIR] Yds AT 31T 70T o AT
TS HARTST A9 0T BIUR IchE a1eHd & BIY. Sila-red] WNde S d A&pdl i
NS TIR BT ST, ST AR TR AT MR B1efor Sard, B HRard 9
R aIdd HRArd argd RIeor 96 994 Tel. RS WRIdSfad I8 g faaRTeT
RISV I ATE]. Taed weg, AR M IISUIT=IT SRR FdAM=I AU dfere
NEGIGH

3. We AWieR daw IRAGRI JdT YISIYRId YHIRM b f[aemdid
TIRTER 37T YR /Y g Goll ARTS! HIVGT U BIVIR ATE]. Faar=g GRIerdiargT ol
siTad dfSaiaia 9T Blciies 3121 JeridY o1 IR UTfael. ARTST A fdhar o R
YA s, qmie e 9 dafdsma ar Qg giiared SR Suddd srRm
AT AR 66 M NI, T Freaid 31 T SERIERIER IT Ira-ERIaR aradh ]
eI AT, e <1 a1 fawidies fRTemiar a¥t o Agid . vl fRuct =St féban
3T YR T ATeY. gRTyT fohar 3reg = wfcrarar=ar serd GHYH Yl IRIR HfafSd
IGId g ATd STANT hedT 12 ] HRUITIT T IR A, 3T T=o-TSYINI 7 MSS
3 HD DI TG fecdr R BT, T ARSI e SR AT
FAUITHRAT 29, i, TeRMAERT g &1 A1 A9 $aa ovad JiHl 713!
TRTAT BT AT D 3R,

8. RIS I3 A ST HSR Sl I8 arsHA BrRIHH ARG 32, IS
Uit arRl T Ay GRIR arada e Rdl, TS T JUM=AT PAS BIATMRIBRT G
USdl/ugde Bl ARG RAT gaig 9vd fafeosdl fag @ dafavae gwie
UG Had Wod fhadid Il Fawell dool e, HedM IMofay IRITIINH,
IRRIIS, ST, JAYde, W, SAfavame, wifadl, a3, sryfasm, difegas,
IR, IR, geTa! [AVAiaR 30 SoiaR YRIh [AHTesd UabTRId dhos! 3fad.

JRRIIAISHS], MBI, [, HEHH g6, RIb-Gigell, AR gowil, dAI-dh faem,
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JIDHTIATT, HERFRT, YUNYREST, IRIDH ST gedal gaR 3d [ATIaRIe RIh qaR
I 31T,

y. Heorel =T “RHe” a1 fawgrear ST, A1 W, gRYR I+l Head J&id
forg for. a1 fAwarakles #RIST WIvciles & ufeerd Ul 318, WaR YKidh YepIRrd Head
HRTST ATereh i< AIGR HRUATH HSBIY 3AT+& Bl 3778 AT [T %A1 HRM=1 fqeneai=n g
DB FTATI BRI T YRIBTAT STAT BIS05 3131 AT 3T,

s HBEHURTH A0
39 3R, 9]0 3yeet,
], MTE. 3T A¢KRR. HBIRTSS XS AT S IEh (TS



CICEICARCLE |

“Rydie” a1 fqwarer qe fefsvarar ddbeq dige ava (a9 9i1es. 3D BRI
SRITIT doduen SR AN Jides U DR WU, ARAM fbar o5 greamien
JRIBTR T AT IRYUI=IT EEIH aR9 ST JART $Hodl Uil § o) cefTd 3.

fosfearn sre=vr gl aTRWIN® Freai=. AATS! YEIes FAaehIaTTal SUANT ST :

(9)  qUI el ardd, I g -3 gRYTYT Tead3E.

(R) WRIS! fqzaetar @ 9¢ — ¥. 1. i 30T AEpicq-Hew (9%93).

(3)  SUSH-HRIS! WU -Rreg-diei— 7. fd. #AR10, A, 0. Ao A0 Wi
s (REY).

(8) UIRWINS recdyus (USH-fEdl) —Central Hindi Directorate, Ministry of
Education, Govt. of India (9R&R).

(4)  FATH YR BT — . J0. &4 9 &, 1. $d, ASRTE BT G fo5., IoT
(9R8¢).

(&)  The Student’s Universal Dictionary, English — Marathi
—fa. a1, 1S, b2rg fawrol ggos (a33R).

Cement, mortar, concrete (d autoclave) IFT TF & dTURSI 3MMed. Refractory
firebricks ATRATST AT fIeT BT ITRHFIR AT dTee] B dTIRI.

QKT Al THIONAE fqHMTes 3178, Ufged] Jehvvlid Uiiide, W 9 orel
UfcreTRies ATl 31T, GH=AT Ded] Sl 9 Boos! SYANII 3Tyl IaTa UfshdT I <
3Te.

o= 9 =il gHRvIid UIc o Rie=dl I[RIE  aRdd quigsir Al 31Te.
ureeTd I Reicear Sirsre s Reie 9 iy Rive Ii=t == o, a1 9d yahxvna
T WO HRCHTY AT ARSI faoyean (Jurerd A1+ gl @ ) J[urersiean qaial Jiedn

BITh R AT T,

IR R¥ear ST HieY g Blbic IT WRIdT aidl. AT ThRomaed
qiex g Pishic Tdea gl fSoios! 3. Sidmr SR Ride, fierdar iR & |redrd 9

PIhIc TIR HIAT HY HIYT =&1d, dd 3-glood[HEY qETHTH HRIAMT BT Bldoll ooy

STRaR 31T AT T4 37Te.

HRETYIT ST yeTdiHed gRATumeal e¥ie AT 31Ushd SHe d fhHdr
e Ry MMM W@ e RHCHT Tollh<dl BIald Slel qaig fedd A8l iy
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Ricean Iugrea e8I AT HedTdgd ST Sil I 2 SUINII 3AT0Tes! feba
I RId &% UTETd 3ied ATUSG! BTeidl Seord JTdT YhRUTd T3,

g I foafevam |t srfifires Rie doeiat f5. (. 9. <)) =1 sqamenge M
wRerl &S g BRITREAE! auRvaTd fSo). Aaes T B1fcs g=ydre. JRid (3 fdmT U
A, 1. dge REd o Rad guiRdse 4. I, aaa a9 7 gash e sifon
Pl g ATST Uil ©1. 211, JHT IRYR I IgHIes FerF 3Tes. (47, I e JragmeriaR @
el daT Tl il e AT VI ATE1.) 5. IaeR Jivl ATHeAT BIg faedr. IT i
FRUTG2T BRI TR AL,

G i g fosfaear=iar &7, M. ¥. Sormaas (U, Al ). fEad dqaia fo5. o
HISH RIS FATHD ) i1 ST AT AT bedl, TGES i1 Bliadh g-Ials.

HBRTE T HIfe e 301 HEp el -HSBM AST [KID (S0 el boh 9 HS T
AAAT HUIE S 411, 1. 3. GO UThR il of HERA &ed ATTES i AR,

. 92 T, aRjwy HIEE @ . gRYY
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RTST ATS AT HUTT.
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YT 9q

EIRSIGED

R 2reaar 31 S YSTATAT SIS UIRT a1 HIGUIRT gaT fhar d&gd 34T sIdl. Ui
“RIie” T I AT SIediYe RIS SRR “RifHe> fdhar “uidas Ryfe” Id. a1
Raffrerean W foeTmdiss Wicos a1 Tl FAeum=ar garer=ar MRl AgRl Seros T

uIdes Ryscear angmsnel gavgsrar fhdl feqHe girs wIe QaraRE feu gl
e WU araRid. U B e AT 3Y Bl BT & FHTAT Id 18!, S&lo — Bl
YT gioTarHees URfrs gigar srlg RTeaHen ST A T ol g qroft Jier f{ysyor
AIeHISTS RIdTd 3o Tha ATIUITST dTuReS BIdl. 3ITYUT Tdaid dhiddb il Ha Adhdl Bl
affeaTTa Siegl fawTard SUANT B8 BT degl G qaaNH garsrear a1 foega=an
TSl g3 Yol 9 fa%ig Uedel. faaarear IWid &l Sirsial brel 9RT T3] WIS

ST T 0T 3Te5. TR YTsd, 1ol U o ol fSTes g @mes R o SIS UhHabi]
B! Aleres o3, R 2T ST ST 3T,

T gYHIEN TR B0 DM Tb Ygd RSl (IR BRI ST g
UhTeR Ueh X ATHE] SISIedrd ekl HIRa eIy R3red IH HRUl. Acarhed!
T TS ThST BIsd] “BHTSU T AT THRAT B,

U] Ugd OISl S rSfdeiHT fRrgesren fhdr Riaecdrean A= deed ®oH daruy
BN, AT S UTHA BH! I BT §GDh ST dY DA B, HERTI GG @l ST a1
7o e ST Y2TaTs el BTG AR UMY RIS AT e araie.

€ TGS TS (CaCo3) [ 9000°— 9900° H. TUATATIRIT HISTITAR AT
GACE IR FIGRIE (COZ) g |~1&4\-1 ST gdal (Ca0) Fasd. a1 gdeid Ree

SIS dh ATS!. FUTST &l Grihos o UTUgTAT FHST0T el o UTUAIRITSS T ST [CaO +

H-0 = Ca (OH)2] T B BIUIR A1, TR d T¥d AHHTI] TRUT 6165, AR @YU G 965
YU A IO 1@ & BN d U=l gddlel Bl fgaiiaargs qrgal qarearit

R fafehdr [Ca(OH). + CO, = CaCOs+H:0] ®Tdl BN, WUred, Al d4hId €
B S99 JugT fehaT oxIfde doard oxIfde < BIUIR T8I,

EISeE Yaleal Blo! IUE! Gl 3ATe3 BRI DI DIl [ARIE To< JTESI<Al 3G
SIS WIS boros! 3G b STHAANT Fefdh 31 A, AT §BTd Yebal UTuTal
8101 F03 BT BIET SIS BT UTVARITS GG < b B €6 d ATRIING! BT, AR

HIUTd g RTYYR STdod HISTTN SIS §8d BIUMR] gﬂ@léﬁldl SIS ANTG P! ARl

Il
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HISTITR ST dereh =1 BIVIIT WISToy el Grivd e 3 d 3G SITSHE HIe!
R wSoredr anila fdhal SaSHERgT TR Soedl draqd gd (Trass) ol
AAGagE] SSddar 96 ¥ REie TR B 3 S 3T d [qRIv: seamel
TR ST SYANT B BT,

SITATSITAT FRTUATH BRebd T8l Bl WRAHE d FaR gaRa graTed] e Foordl
(Molasses) @1 ATl SYANT BRel; T Sqwo1ded Y= qUYIIadaggT 4R a3l
TRTIT 9 U SYANT B A FHOT.

(6] O (0] o (¢]

PEGEE JIES SIS AR JISHIN] 496 9 B, B
UTTETSRIET €6 8IS MRITG DY BI, T TN b A d ATAS (TR B
B, T SR Y §. 9. 90y AT ST Wied & thifere i, Wiieadr stasadis
HI-dles RIUYTAT AGS PRI YR Ta UTe 3d Sievard SiEaar] ISl gldl. M
r2ed BT B SR AT STIRTAR YTUATaT HHISTR SIRT UhHRET HRT 814 (5 eT a1
T FHHE BT 9RT RAdTS 9 SRR S UdhHGIHT FigH Sdies. T fShishvr =
T ¢ ING fhe T UG d1fged. 3ac] QT Uah sy BIeal B S99 SASaari

§ereh RC 3R] g GRIBMHY 32Td @Il STSUR fHosd.




Tl difd fhar A qE@ua JIR=T WA Fied 9 ga) aae Il
Frepuie gzt Rl AwTes! ATe!,. T FaR |9 9¢30 Tdd ATURIN HHITDHH! FET Ia] Tl
fSBiSHTUT=aT T T3S/ MA@l YRAIEE e 3T3ITd dod AINgTYdd 39 YTl
T3, AGCT W 4¢3 AT SIAH ST Yebl TAGANT deehrd “Uicers RHe ™ © 14
T STGeAR Ue Udo. UNq Udd SISl d 3ol 3MYFd el e s
RAHcHe] GUa R 31TS.

e Sarmea geardiian sgfie RHcdr J[rRIeh gUahRumal Sl ol
NI A&l AN UG AT AT FAES AT GITS AR HASHT SIS,
TAR o5l FHCHENS 1 NS Tedhi< THIVT HHIRNNS 39 T IR A=l dgaiy
I 99T g I 3. Jhe YA, HAET T FHATIR §o—9o Tb AT Hard ATl
(Ca0) THII 31 cses RHT |aid THTET I U SRIIT RIg $ITe) d SITSTHI T ol IHTUT

gt arme.

T YIS BTl TaRTRRIcT fesd T BRI gaEeredr guiial A
TUITS 8107 Red ATl JHT0T a1 held 3MTY] BITes, 9 o1 Ast guita uoft sresge faer

g9 g AT FAHT SAlAuaTe I3 B08w® ST 3.

Rifcea PRUFERITYET Gud B H5A 2. AT Bl aRies SIS dl
e a1 IR He ST WIS id SR G RIE HId. G "0 HIoTedTaR Wel fasrdH
. o C . o o (d
<Y oS STeITaR STAT HIes JTeR Dlg -TdI HIUN WX STy, YT dedid HHl G
IR HTIGI] FIacid SR Gared] g1 YTl BBe® Bl Tl HE I AN CThes.
GoATeA] Ul Tchl WAl AT 9 1| /e g Sidt 9l HIeR Blkil. I ATAVIT=AT AT Fshl AT

3T B! A g 3.

<Ieh! HEHE (BITIH 9 U, . 3) Hedl Srd &37s fdhal fqer 9 wrorar a1 s
U 16T el dTS Fd AT 18T g a1 a9 Aoy RHedr TIR Jdd aTe”

g TEal.

Bl T»{sbﬁl HC\‘,C?HWI SATHIRATATT d NdHd dUTd ﬁ%TR—U'IT STl 3Tad. TSR 3o
<Ieh! WS T -4 o § HICR T Sidl Yo o 940 ISR Al g FIId AISAT HE I & feazi

%000 T YINTH AT R IR g7 USdl.

R $Y IrAfqUITITS] Eool e Hg el el ATl oIl RT3 = A<l ot

PRSI Yehe g AT 3N IS, AT Fd MY =i g Isord.

WEIGT dTeR USohed] WIRTT AR Y Tb FTHAET G318 I3 S@edlar Ulcos
e firesd.
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UIcos RHT &I qgraie Ay Arfedl Heofduarel geard 99 acyy J JARN &
35T &I W IS besl d JAMISIT ATHI AT U1 G A3l A RIFSHIST 1@
W =l e fifsdce, fghem Rifade, Rraer it 9 agaem siegi
URTSC. Jitd! Ufeedl I Y@ WM STSHAN Siesed RHeaal RBiene geedl 9 96
A, T SRR T TS ST, RIS ATAT Y SISHANTH S godiial eadl

ATdHood AN,

HRATHE I 9Q0% ALY YH AT IedTa 3Tes. IR RHed! Wahd BIREMGR]
FT 998 UG SURG! ol I ITAISH STddeTae 9000 SHIY I 31705, HIH YadTiydh
ST HIT, FEUOTd 449 I 9Rug, T Riicd a1fies ST 323 B SHIURIT Yo-2
SIS 1&cr. SHAT AR ARE AT o 9¢ BIG SATUI arges. = A==
2ATST, OISl 9R&E o FOARI I 9 DICT SATI 3Tes; FEUIST ATSTTUE 0 BRI T B!
TS, AREE T AREW AT I TR 9 ISt 9o el STuId AH Yoy, ST ATdBd dlfdh
ST 941l PIST ST BT, 3Tl YR Ride Sarer ifersaTiid efHdT auieT 9R¢ e,
TEUTS] SaduTdes 2 hIe] T Sad! 38 g RiHed YTNTaR HRET 3MMed.

s Ryl a9 SREM HeU 3G 9k Al GRETE! NSidd e aifie
IATEAT AT &HAT 3 AT YD SN BREFATS] AR §oo o 940 BYY

Teded! W s,




JEHRT Q

& S T IS Ufehan

UIcHs RIE TR HRUATHNAT SHUT Heed] Gl Juitd I FHT0I s fHsTor
AR 98Y0° . TUAMTIRIT HISTIT. I Heedl Geiid] THE gch 8IS heal BIae,
CaCO5d UN WU A Rifeshed.

$eam Bl fhar guita a1 Wfcwy uqre ®UH qgde 4 SRETAR JIESh
IR, FAEed [ShicHofl drdiredT RHe) fesdl. IaTe — i, Ml IS,
Y18 IS D, BlAICIST d RIYITIHIY el FRaurdl G Esd I fSeT9ed g MR
IRAM Ueh] RHT=I SREMAT WA SRUIRT RIS 2AdhS! S SUH U AGUIR]

AT e WeHY Hed Teg FUL aTRId e,

Qi FEvRT @S fAfda qoo Tdb g CaCOs D, AHE JRIGAATT
TSI g TR 48107 S, TR Jifd Ugal fhdl A=E@al a1 S sl gg]
RIS APl T FARISSH JadI SR TSETS[d JuAY ya1ed ITeRIER JdTd. 8 JuaY Uch
TRATUTTYET ST Al 3T TR el GedTces CaCOsd JHTUT 99— o THRITUEN HHI Blges. 31T
BIS T B[ HTe! [SHN & Fod 5 Y IS JuAd YT JHIUT HHI B o SR
3] B HdT U

FIRISHTE] WUl ITH Tl FARISHIERIGRE SIRT BHl Felredl (§4—Yy Tdb

CaCOs) FTESHTIT |IST HRYR 31 Al T HHI T JIISHHR CaCOsd WhIcH SR
e, TOT M HIS AT 3721 RIS DA B YSTHYHAT B -TR 0T Hfshd arafd

.

ATHRAT JH FIRISHT Ul B YIvATHE] T [T dAfderd. GuiHed CaCOsd

Th{Ch M HIS JFATT CaCOsd FR & Fidl HUl ThHBIURIT 3T STohes ST,
JTAT T I BIhd] d Y1 dNUThdl 3 Sl YhRd ety wrer fafdee gamong
U faRE®A TSN 9 T Saa ML YUTgR §dT Ahedd.

BT ArecdTeR BHhedgos dd AT §8gS ST eodaR Bl TR BIdl. AT el
g RO YUET CaCOs2T HUMHIG ISR TAR ST5eA] I T T JEERMHD

CaCOsd I B4 SSRSEINL Iracb%"l HATINIIR I NI, By SIS (CIRCAEINIENEN g
HUTal ARG Tgdrd g 3R bR R0 8IS aresedT Ti”liull HHETHET . YNWR

TTESH T I,




BARUT Yishar =T fAfqey dgi<an arqurTorn<r &4 qrefdudrg SuIN ed. 9vg
RFic TR IRUATHRAT FAEGSHTEl HF dIGAUATHRTT &1 UlshdT aruRTgard] Fourol AT
AIShARITS] IIST bS] T FAES DT Ul SV YT BIK. T, SN ISl BADB!, AR
TR S I GqraRTEATE T fBHd gRai BT g4, AEIaR 81 Ufhal RaSUIRT SRUIR
RO Afshrar SUIRT BRI AT

3MYYT TfEed 31 & AT TR FHRUITST SHIVINT $headl Sid I°Y o SN d
IRHRY] FHBUATHNAT FIISHIGRIGR Tah [dhal ThTUE SR SR J09Y dhedl s Fesrd
SRIAN. 8 g Torel Faeid Wsdiar arara]yr e fagrer uaref ursd qroareRieRy

A T I3y RIfTdT SiOLATG AT Al:0s, AT JATRITSS Fe0s8 WRI AfdgTed
HCh 3Fcres [MEY. He) AIERUYY Fgse Skl d1dl, 339 &bl 9 wie, G,

SATATIET WS d J&T, Ta =l J@ral fIEe), SIS 9ol elidra! SUANT BT, AlOsd
fhdT Fe20:a JHTUT ATefavaTe HoH, IS S TN aTudTd.

REfc= SREFTSHRAT ST AHe] SAAR] JIESh SRR, Jaashran ey
3T SRR YSHRITORI FHe IR CATTaRET ! AT HIe AT BTG UT STRaR .
T T4 e TR FAEed I AR ARG IHe DIl Idl. T IGC Ho v Th
A3 PROYIAT  AFRISFRIAR GSDI@] WAdY  dgT  IErAl SIRTGR AT 0TI
[AEUITRITE IR AR 900 T 940 Y. 1. TAT AT Hids Urg T, B Wb AT
GO &SR8 WRaT ol UehaH TWhic hrTd.

RIS 2AdBS! T A WIUNURIA HRETATAT Fvaredr fafder ugdl med. @ g
HRE JAHIS] T2 SR BR STGESH A, fhdl Mg Tl-A131 Aredl T 3-e3,
IR AT R BaTs WSTEl SRESIET AISIT draedig AU TN, (ST 2 T.
. R). Ul TRl WSh WIUNHEA YH IR TN BIGUl SRR . HIAT T2l D
U IS TR IR Wb [P SIGHANIH aIferoiiH MU, 8 W 3NTal fHedrean
HedTRId cThdrd. fHerarer RRT orde oraedn, fhar Wigewm™Emr a7 SR 3TaT o)
GOl a9 SIgdrt ereul, fhar S=aren a1 8@ GTYs] GadR BRI SI. 37l
STl o IR BIEART UHd HRAT. WV SRETATIIRS A T IS T3] AR
AUTE AU TR AIGAT SUR S hiHY WS TU1 ARIRDBR TS,

gl AGHRETI RIesied] FRard Idl. AT BresEn MHR QERUE:E o2 O 9
ey 3R, AT el TR J=Ad Bleg i 2 A, Hl. Uell DR Blger Sclbl YRIST Her
ATHR BT TR SeoUTDh Rl FeBId T

IhHHTOTHRT




TehTel YREDI JRAT IRIh YR BRI DI SR, BRI HIe3 ARG DUl
A<t 3. U RN W1ffeh GRebIH fRIesal 3ThR 9/¢ d 9/§ D] HHI BRI G
Je GH YRBIG DR THIA] HAUeH el DHI AT

B TRD I FRIRTeAT YR AR, ST U TDhR TSl “Sigel grep.” I
SF SITe UISIa! UIe |IERY IH qU7 YHHBRN D Had HHGINGT 98 Bid 8ld
RIS, ATe Bl QI8 Mel ST RTa] 9= 3T IS, ATdT gRIS] 8I& R o] TS,

T GERT YBR TSl “qRYHAT a1 2GR I d1ex<d] i (fdhar ISeT 3id)
“qiedr AL Ueh P2y dax faHey yRYAd o/ al. M Hiedid d 3dd YEHIT ARE
STae B3id BId MBI, SR SESTIRGBT UIe MeAThedl bicdes TR Gl Jo1 TRYHT feban

3 IRBT AN EE .

BRITRRR R : 18 SIS UIGIG] SRE SIS Sl A1 Auard Igd.

gt fhar grdrs! AXPIHEY SRISRINISCRIIEL dds 4 e [t AT, 9

T AT JUMT=AT RIS TR/ SIS TR SIRTET SITETd Bad el gRIS] HRw.

(¢} o o o (¢}




3T ATYS AT Heed] Gedid A JAFDHRY] HRa- Heldd, g ITITIATO] <l
S A T RIS Feed SRUATH AT T d T8,

ST FRETITT RAC TIR HRUIT ST Tgd IR, [ aasiaed doedn g
AT AR TERE TofiEl STIcre T, Bl il gl JAToT ¥ gy gIuRIe 3178  forara
M7 7 faaR &a 1.

FHedl A1) S@BUATdl Bl Fepl ROl g GAR 2 d 3-4 Hiex A4l 9 93 d ¢
Hiex B redl WS BT (SRTIA 3 U, 6. 99). B Ta! AT J&HIad &
AT ATERUEr 22 T 94 IRYHU B 4. 2= e iiar Sirs, e dierel
UTC Sldheses STA. JATOT I AT TRETER 9 < 93 4. Al SITISMId JAThfae “«urg=ar”
[T, IT YRS Teiedl MAS] A AR] 968 R IASS] TS Wl Ted a4l
TR FHId GTdesed 0 o Goo B, 1. BRI BRIS! Mose! THITd a7 Gl AR
q® Bhehes ST dHeedl AT UIThRUl BId. IROIYATO] AT FesId &1 aT I HRTE! UTSoies
3THAT. TR SBUATT fehT ST e Bl

THI g fobddl aRIP SRdl? ge Nide! aRie g [de! SauIreT BITRT
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SRIAT. 90T Hewardl Braal 3l &, RHc= arsdaue TR aegd Qi 3.

Iy UTerTed e WIR G (AT -1 <l BIRET TR BId 18], & Ise e 9ol SR
fASTes TR T 1T 99 Jh4ar 81Ul e 3R

AT Y JATT | IMIATAT UISTGT] SNl BRETAGES VU Al fed—
SHRIGQR, YR, fATS, SITUR, RISRB AT, SIRFRI J2Ueh. T U7 Jas &l 9 Sa” [SahpToft e -
UITE HREM Feres g frad sedd. awa fe-Rie sRam v dgfadd g wra?
Y TS BT ?

B U3l SN B g T8I 3130 SIerel 3 Adies 31 ISl go—go T WIR
U1 IRIT (AT eI RINT WIRAT Ueh -G fSahTofl 31705 ST, N 2I9e] hREM—
HeRl 3T fohar el SRII— T8 0TSl Udh ATeIA 37T, T SMTBRHA, YT iR SMYUTST AT
DY FIE0] 3T TR AT TS,

faregesed Refed Al dREM THik [SPHRI@ik SR AR, 1)y
fIhsTHNT, BT fShiswnl s AEE, YR SR 4 3T YTl SIRTS
ISR ST (ST AT T IS0NHo HIST BRG] SHRY 8/ AT18T), TN fafde
AT a1 RTSTh I HIRUIHes R -1 Rer drel (IR uRfRIdd 38 5% e,

TS HRATT YT3TaT A1 R 3ffed g di e 3ied, wig R Yo it

BRG] T8 AT BRI I Sle] TSI FTaciided aIF BRbHL e ardbdies.

U2 BRPp WU glaidl fhadidal Bed g fhad Rczr feadi=a

UaYe 8. TSI ISl §o e UIATe SUMIT hREIE 3ioiA o e Ribe Sum=r
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HREFITIET qraye Mg, F|UToid, Sdal geiidt fhad SIRd dded &a™ T AT
IUTE dTey U1 AT BIWl.

ORI TR BNl SRl A SREASIS SIZLTquTSToE] @roT 96! -l
NS ST, ATHH Jhedagd T qiSTard Scaa BRawd. sae (o Resar
IATEGATAT STae ded G el 2 AT =1 1T araRul 37 ATe!. IRl RHT S
TH—TB0TS! a1} fhal 1@ 9 SIS qbs 1 MAGdI—hea aTuRd T8I, I Alex a1 Dlhic
T WA 9IRS S G 1 Ale] a1 dibicad RiaHgd JToHdnT oo fiHe
QTYShA T o6 BT AR ATE 1.

WU SIY GAEShrd] Wiol ATl fhal gH=uT Ere SRUMIT SUHe A
CaCOsfesd ATEl, d Hi— a1 AeRIGT SRET TG HoIUrd, HRU §R AR
AR ST o0 T FAGSD ATV TR AT SIS Il 3y T COATY g SN,
U &R £4 T ATATERIER 34 T CO, arg=l aieq il & A=l SeTgHTar gsunR !

T Es (CaCO:) UGS WU $lel Gdied] dREI, Sal.—
Rasiest, fedl. gor [ Wd eREMETE gael Hiol 38 &1 JATdl SUhe WU HeUIRT
I g e TR Udh RHeT AIGT SR ATST 31 Y A3 6] 3MTe.

RS TR IR YT AIGT SRETIT Scdlad b g Al diTdiTedT ool
FEM FFRIaR U UTSTavl TR B! dicaTd Ble . TR A9 RET @01 I
THIVTID TBoved NTHC TURIVIATHNT Th BB TIRTNST SRIUT SIRax 3. BRI IT3ET

Rredr TSl STy i Te3T YRGUT 37T BIUTR ATe].




YHOT 3

IS e 9 foren ar<afae itz SrRIGRUYE St didds
[RCERCaN

TR HaTgRY UIcohs RIHCsIT RTINS Jah 0T Jé e ThRd 31

TR SEUIP]
SiO2 0—34 TH 8 TH
Al202 4y—<¢ &
Fe20s =3 3
CaO &3—&<¢ aY
MgO 9—y 2
THUl 900 TEH

(I AT Naz0, K0 TR M7 Fehidl fdaR Foyar A8l § Tl gcdh SIRMe

AR 2 TFb GATYGT 3 Abeld g carar RHe=ar Juregdiar ATShR IRUTHE! 819, 2rdhl.
N I AT fI=R HRUMR TELL)

HISTos o WRTA 37T dRIeh JATRATS S Tedh = AR BIRY 8T ATerd. il
g<il T Bt fis—sifaaTss Sg31 ST ST, B! HIRIRI, MgO ATH Wi aveidd
JTT4l, TR BITSGE CaOdT SiO2, Al205d Fe20:3T 78 3iTaRTSS Teahizll | Bl AT
SIS R FHIUI CaO AT ATSIT |RT (FAR 9—2 TIb Ca0) i A Mgl

PIVCATE] TN Deed] HSTIGT TR a3 T T IIARID TSI T Yebrd
el STTFOT TehTel THTUTTC TH4T-3ATerATS S HYU Jciics.

ITTAT Fe20s d CaO T AlOs SRIER ebdl Tt 81 WY g asd. &t

CasAl2Fe2010 = 4 Ca0. Al203.Fe20s= C.AF
(A—HR—T—U; T —HRM AGHA—hRIg)

BT SRS Al:0s I CaO SRISR TURET b gl (3757 WG I Ha:

CasAlz0s = 3Ca0. Al20s = CoA (HI—1—T; —dhaa fegfiie)

IVFS] Ca0 T SO MR VIR R F 3 JMHeY 31, T o HHISIR 31

fOTTerRIT ShHTSTIRGT YT JalTed SI4 geil f481 ST g ddld:
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CazSi0s= 2Ca0. SiOz = C.S (W—<¢—1; fg—dheem Rifesdhe)
CasSi0s = 3Ca0.Si0-= CsS (M— di— u4; —dheed Rifosde).

g ST IsS3, Bl WIRTT T RIECHR C:S T YHIUT SR §d IIAAT o]
ATHTd CaO o YAV ITe g0l S8 I3,

T Fd FYITD SFbaAR] JHATOT TRT fhar RiFewed ol & wrevardre! si. arr!
feoyed Yeles Al SUINT 8idl:

CsS = 4:07Ca0 [ca0 U THYT Ca0 AYH W= Ca0 aut ;] — (7+6 SiOz + 6:72 Alz0s +
1:43 Fe20s + 285 SOs([Rriears T SvamT, far TR soefia a2.]) ;

C2S = 2-87 Si02 — 0754 CsS;

CsA = 2:65 Al203 — 169 Fe20s;

CsAF = 3:04 Fez0s;

CaS0a4 = 1-7 SOs[Rrcaess MO drarI, fhar WIRTT SOs3Ie R ]

3T AT | As1-liadTg S WY 3TTET 3G @RauTd TG IHe] SR G g 10T
gcd dgderes SRIC. AT WIRITes (a1 RifcHges) s G gcger JHmol «qrr =]
GATUET ATe M6 Y b, RIGgGT =T aRies AT AT IRAdd JUreHaEs
CERERSIRINNIEERERSERINEININ

TR ISTBRUNERIS TARATD JUFHRT [Sered] TIRT W3 AT CaO o HHTUT

1% IR ST GATTHTON YedTes THTOIC 487 HYT s asdies :

CsS 40%
C2S R0
CsA 99
CaAF ]
Wdd  Ca0
Wdd  MgO R

3T heedl HIGTded] BB WIRT SiO-d T 9% 1 drecard (8% Vasit
4%) T CaO o YHTY 9% T (§4% Uasil £8%) 481 AYIHET C.S o YHTI GHAR
9 9/2% T ¥ C,S A YA ddeTd TS ed. FUMSH CsSY0 %o a%a 3¢ 9/3% IR HERS @

C2530% T/ 3¢ /3% TR T, A RAHCT BIel dRIdD Ve Fae3eiics. TebiNal
deeg] AT S0 IR eh g oT fRIR S o BR 8¢ 7 QUl TG 318 §
ST IS 3.
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RIE WISTAHT SachITd JHTOT B3] STedTd W3 aRATAT CaO o JHIU dlea.
FETBROT, AT GIRTT Wi s Ca0 9% Uasil R 9/3% T aIeed™ Yele) 9403 BIdie :

Wdd CaO 1% 29/2%
CsS 40% 88 %0
C2S 9% 39 9/3%
OIS SAoHTd JHT0TE] fRR 39Ul 3§ 7R,
(o] (o] (o] (@] (@]

CsS T C:S AT QI 81 AYTMUDBT CS HEY FATAT 3721 ST 31T, FEIToTd CaS B S
THEHI JATE. T UTUIRN AYh TTAR CsS AT STSHANT C.S Uell ST A Bl I ST
RIHCHE CsS o JHTUT SR 3T TATHE SHAGE ST ey .

ON O\ [aNEaN

21-dboer Rafesdhe, CsS g fg-dhoem Rifesdhe, C.S AT ST Yeies NIRRT
afepaT TS ard:

2(3Ca0.Si02) +  6H0 — 3Ca0.2Si023H:0 +  3Ca (OH).
2CsS +  6H — CsSzHs + 3CH

Q00 | (TSI A,  + 8 AT — Y W +  SRUM

2 (2Ca0.Si02) +  4H.0 — 3Ca0.2Si02.3H-0 +  Ca (OH):
2C2S +  4H — CsSzHs + CH

900 HT + 9 AT — 900 H[ + 9 HII

TEUTS] CaS d C2S Bl Glva! WY SIgoides YebTd YHTUMG (900:% T 900:39) YTUITNN
RIS ffshar qraard. el dicoie RIFEHER CaS+C.S o FHII gAN Yo% T a)

AT DIUATE! Ui ors RIS JT STSHANTATS] AR AR FHOM qrogme!

ST 31T,

CsS T CS TN TAAANH® S FoTes hear Rifesdhe ad (3Ca0.2Si02.3H20 3dl

CsSzHs) T RICHT 996 aiR U 9 YT I[UIeR UTa BIdrd. AT Tl hedA
fafesded “clavRige” T @ ol TdeT Y= IE-aEd A1 eI e 9 a9d §

ON O\

Aol NI dhe 3R IEDh! AT AT “CITARISE O3~ 3T FUA.

CsS T C,S ITAT JIFTINTMYS TIR BIVIR AR FYT TSl Foies g1, Ca(OH),.
YT WHISHIBUN JATHRAT IFTM AIS (0T AT GeTd) 3/ g STSHAANIR
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Ricea Rrose AMedaNes] saiquamed (WUl culd O eI JUgH TSl dia
SUIHE)) ITET BTR HIST I1eT T8l

3MIUT IR TR c3d 317, BT C,S el C,S BT JTSHAN AR SR THIU S IgaRISe
Sy G ¥ YAV o5 g1 IR I, BUd S RECHE C,S o JHI0T S 3118
AT AU TSGR A BIesT SR go5am 3 g fore wmficagl SR =iiTes
REIG. WY C,S a1 JISAANTET I BRY HE IS HCHE BIe! THIUINT C;S 31Ul
STER 3N d C,S o YT fTads S, foraant Rive U< edia~omar 9 9aard g1vardr o
STRAT.

EIRTIAT FGATUD! F-Heem AGHATC, C,A T UIUARl STSHINT BR I+ 81

bl g TS

ACaO.A|203 . 13Hzo (C4AH13)
q
2Ca0.Al,05.8H,0 (C,AHs)

T Ao borM G TIR BIdd. REFCHR Uil HISTRTER C;A IT STSAAN ST
STUTCHT 8IS 31 a3, B RHcear Uwed! fawifear w1l ffreiea st [y arg fod UdhaH

fORSTUT SRTGATYHTYT ST SI{EC').

3 T T WA Rpfea @R MR fTH CaS0,, 2H,0 a1 &8 HIgTd R
GBI, 3TN —ATHST C;A T STSAANTAT AR FHA. BRI RFCHL Yol hIGTedTaRIaR
UTUIREY CaS0,, 2H,0 fARE® B1Td, g faRewesed SO, - - IR C;A T WhichH Tl
INHNTER MRS [T 819 QT gSHIETER Uiege,

3Ca0.Al;05.3CaS0,4.31H,0

(AT R Feth!-fGe, saehi—dgfie fhar B-dehe) a1 sifdsre
AT 37 UKIed] 2R TSl AR C,A dT ITogrll FIAHRomer 9 fFRifFe g #3ifad
BIAl. PRI JATT UT0IT Y[ C,A T WIS IEUATH Rl 1 Ufegesdl WRMY 3fRUR
1ol B107 SRR 3MTR. BT fAThRom= o7 i MM Had JIUIR QTS CaA AT THHIRT

ATGhT3T el BId! T WU qTofl droydedrdy RiFczar txed fasifedr arg foer sgyon

YUITSHT ATGHT3T FHaTd Bl

Rfcear Tews SeR foqq 3 dla” 9Ivgre SO,-- 3MIial JRas] ag
RIERMS C;A =1 SISAANNGT UfSHIged TR 8. Udhal Sl FTqHdT Aol HUST Bl
IS CA T YSHT STHHINTS] YfSITgeHETd Fothe AT JRadl Bldl:

2 (3Ca0. Al;03) + 3Ca0. Al,0;. 3CaS0,. 31H,0 + 5H,0
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— 3 (3Ca0. Al;0;. CaS0,. 12H,0)

EUIoTd Ufgged JHTU 31TdT ged S 3Ca0. Al,0;.CaS0,.12H,0 (B Hthl—
e fhdl U Hethe) TAR BT, 3 TR U BTG g—¢ AT foTeear
TS Ul T AR 3% ATAIT F2F TR STohed] |d YIS A1l Ay Sial.

ITHARAT IRATT C,A T SISHANTAT dod! UTUITHES Jobe AT SO,-- Rieadd
TETA AR, U AT 939U C,S T C,S WTHMGHT STISAANHDS TIR ASST oI AT,
Ca(OH),UTvdTd HIE! FHIUI fasTed SRIedT UIvared BIgiaes, OH- JATIFdl JRac]
T3 TS AF!. TN AN SO, - VaSHl OH-- I T Jeies FG gl T8

3Ca0. Al,Os. Ca(OH),. 12H,0, F&UTSId 4Ca0. Al,. O 13H,O fHdT C,AH, 53T
HYITT GATH I3 Ueb Fthe =T AT ST HodT¥ T es ATER SIToTe.

C,AF T STHHINT ATSTHR CoA T Ygal Bldl. IR M STadgad el

RTos<T IuIerdTeR =1y 31T RumH 81 ATe!.

SIS o Faid SR C3A 9T, T ANEA C5S AT g FaR C,S @1, C;A =41
STSHANHes UTofl BTesaedTaRg AR 9—9 |l Irard Rie=ar txe= fasifedr arg o ug
B9 B, TERIIT C,S T TAAANTHS GAR § d 9o qrAid IRN SIARISE 9 TIR
g% RIFCHT SH-de3 UTH 8IS, S

Td feaid AR 4% C,A T C,AF IT STSIANT TS ST AT, BT dooTd Vo8
JAfTH C5S T BT Va0 C,S STAAINRT YT

YR3AT FHIVIE C,S AT STSHINT BI0ITST AN AIRATHRTET el STl e RHed
e feadi™ ga-ees agdizil C,S BT ST aI-d 3Teyes 3.

FTISD 9000° Y. TYHIG] WIS TIR hoyed] Fdhoorar AT SR YTofl Shes aX
Ca0 dT BR M STSHAANT Bl godh] SN dIe¥ Ted (0] HesNl &Y UH CaO &) Bl
foreamges 3fidese) UTofl Shadgl 2. Ucos RIHCHIRT YN E] SThadNT 32ia
IWIAT I Bl (FAN 900 T 990 Bl X IH AT, W RfcHgs! 971 g
HIHFIATIR d THeH TRANRA BId ATel 9 RHCl SURTRIEE s ATHRIYY Bl
HUYTd BN AT,




R fT Bisicar A18T §URT fhaT 3 ThR SIS 9 3fdTedd Sitdh™ H0l 3RIH
0 A3 AT TSHIN IgHI T IUFES WARERIHU BR HETATD SXcl. DBIRUT 73T
TG d] T ARG AR FAHT Bihic BTG SIRER fdad I8 S, 3T
Dlshic W Galgd 32, TS Disvicel YSHETT WG ded] ARwed Rcza
STGHHIRT SgHAG ] SWIHS Hihicd TUAT D! SAd ales. IR UIH Bidhicd
S YRVl Bl5 6 @ QTS FaR JAldosed] (VD GNAT TSI 7 JAThed]) DIehice]
ORTHE] TH SATAT0S JATHTY TGl S, BIBIART ST DIghIcd TIAT FTBED HHI BIAT]
SU ATGHages TR FdF A9 TS, DihIcd TIGS BIR AT [SHISHIN TA
I USciles. BT 31 CTavardre! fafde d=l SURIIISTI BRal A ;

(37) FIBTHTT IFT AT STehood T TIUTd BRIGITT I Gl YhHb 3Tl IR
SN I Bl Slbadid TUAT aac] WS SARATR TGS W
AT DIhIc AR T,

(@) Pl ANTAATE T THABA TSIl G Todl T4 YT TR
7o Wkl S STSAAN ST 2ATYH Tl

(F) DidIc HIosauare Nl &3S, are, e, 7roft &1 94 g w3ia dad 77
qIOROT, TUTS! STSHAN SO TUH d1eed Bl o IIdTaRom=dT JUHTHTAT R $cbhd

TS,

(3) TSHINTE ST HHI IS W JAHER] Uicers RHe aruRol, a7
g HTaEs Alfed] §e IS5,

HAAERY UIe oS RFcdl STSHANTT SWIAT &% 1M RIHSHRT GAR 900 T 990 H<
SADI . TS U BISTAIgT RETeaT IRT THGINT BIgUdd Sl Blal (Afg-die]
fERIETT) BISIH BN, T GAT BIAEHT X J9 REACIRT BRAR 990 b™l Tdal

SUT Igrdes. 3fic] RHcar SN dv Y SR 34 e Al HaTdd Sirl. del
Ufgear Afg=aree gimie! SRl SUAT Sxd diex hdh | S,

[N

qIcore RIHCHY T T ST STSHANT Wl YSTSIHToI:

-deam fafade CsS, 920 B AN & JHA]
fg-dheam Rifade C:S, £ oyl X THAT
3-beeM AGHTT CA, 2009 BB X T
T~ DR AHAT—HRIST CoAF, 900 HA X IHS

IR NI BT s DI ARV AT AT TSI I SR, T
i .. A |
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3T U] RPTE WIS 3 Ok AT JUIEH B el ? IEad R
AMG W Ucas Rcsl IR 9 aRafde qureMides d a1 quigmien f6ae g
DU HIIGEES AR dHe AR 6] 7 ol quzfler faeser 3 @r quiresryEm
HRATT S A4 IATGdh RIHT IadNd. A SAGHIE g Aedhidl e A Bld. aRIe
fORMme St dg= g 7afer feear smed @1 SIUl g &1 8 990 Iga1gd SXed. T Al
THROMHL] T AT AATGEEd, 9 Jee] YhRUHe] qR<dd AaiGiared a1
& 1.

IR 28R T UIid T Rive=ar 19 UbRidE s fadae o8, § bR =Bl

9)  |AEERT (Ordinary) cas Rie
?) TI@E €S BIVIR (Rapid Hardening) oS e
3) SR (Low Heat) IS Rie

1 81 YR UIcohs AT TR $RuATH! Ugd Yo BAUHTUL:

QA a guay 3ToT/fdhar gav RIfesaT Si0,, IR Al,Os, NI JATRITSS Fe,04
SUIR geTel YA UhH b AU, WIRTIT TUHATTE < HISTOl, 3107 31T TR boyes] WIR
32 T SR Bl AU e fored] TuRIGERgDH RAiC TIR Blge. HISUgTe]
FepAIaR WIRT W foreas febart/arfor groft, f1for R @R 9% udid qrgderds s1d fhan gar
Freusdl eI ATRTETY O BIele! JTeul ATe!.

MRS UreEie 4e feoer qafel SRaugThRar siiiad RHed e
JGHRUT HRUI SR A8, (SISHARN RIHCT AT GBI BRI Ygd HIRA
e ARt go33 & faoscll a112.) YS! ufgedn |19 Haiaran faaR ga=an dewid
31907 3Tl THROMT Hoses 3TTe.

Ca0—0-7S03
28 S|Oz + 12 A|203 + 0'65Fezo3

(31) AT il [orgeTa -

U FAQIERY J Sehe €6 BIVM=AT FRHe=aT qraeid o-g§ d 9-03 Yd@Td 8d:

RIFACHR Ca0 9l §R SO3, Si0;,AL0:d Fe,058I TEH CaS0,, CsS, C;S, CsA
C.AF 1 Sfl A ST, TFIHT o) Teahi=al JHIUI ST S el CaO STRIes, AT
G Bl Ud. o 3.
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Ca0 = 0-7S03+ 2:8Si0, + 1:65A1,05 + 0-35Fe,03. TTA AT C,S T C,S YT thad
-doerm Rifosdpedl IulRA eRefl 318, CaS0,8 NTHHERT Adl. FUF CaSO,HUHT Ca0
IS BT AR WIRTAST STRRITSTRT FARTTDHRUT 8IS, ABUMAT Ca0 o Yol G fHesdl:

CaO — 0-7803; = 2-8Si0; + 1:65Al,03 + 0-35 Fe,0Os.

IR HeT AT CaO o SR Yae THIVT 3TAS TR HE [edT dUHHTe] ST AT
3T T CaO d YR HIRNBRT BIVR TSI, G CaO dT BTl W W3 AL T8les. &l
T JIAMTST RN TAASTT 1R hedrdr 3T fspy fremaT ®f SR ST
HANDHRYT B FBUNT CaO o YHTIT ATHRUIT: Y& Te5 GATIHTIT 3T

CaO — 0-7S03; = 2-8 SiO; + 1-2Al1,03 + 0-65Fe20s.

&I GATYATY ] CaO o AANTHROMBRT FATGH! JOTIGTe SR SR o
9-00 VR, Y IR ST 98Y0° U, U AS BI$ GBI deg] Wia Fawd fgesed]
ATSITHR SIET CaO o HARMBRUI B, Theh. GAX TS AIGMHR CaO (AR 33— 9/23%
) SR T3 A Jfge] d Ried qured f[qusd e, = g1 gl Jurierd

PHHIe Yol 9-03 Felch I 3B

T JUIAET B G o-§ gaidh faesol 3Mme. e Heg HHl fordd RicH= C.S °

T HH T C.S ° SR 3. FBUoTd g1 Jil JUMIeTd Jod ¥l AT Red
GG AISUITT I BT UMK,

JHERI RIHCHES CaO — 0-7S0:e1 HHIG d [hH FUTET YIuHTl faesen
3R

CaO — 07503 = 2:4 SiO2 + 1:2 Al203 + 0-65 Fe20s. (aiﬂ 65).
CaO — 0:7S03 = 1:9 SiO2 + 1:2A.03 + 0:65 Fe20s. ( aﬂ:”; )

Ca0 — 0-7S0: d HeI HHIS AIQIARD 3TH TR hRM NfFHTH (CaS+ CS) AL
CsS d HIUT /3 Ud e d fhH HafasTae RIFSHE] ek C.S o 313

(Ca0 — 0-7S0; I & HHAM AATQUATET WIS T TIRTT STSAAN 7 YU,
gt a Bl sTehel heam by M dle. )

BTOIg TR Riveaed STt SWIAT SR STAURIT C,S dR BHIe TGl
HId o ATe. ARG AT IR 31 UIcors REfear TR JARI 3G AT
C3S T C,A TT SIeiaR HHIe HATGT OTdesedT 3MTd.
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() AlO3/Fe:0-TUTRIR : fHAT e 0-g 8

T UIKIRTY e 0-§% T WIS HARe) TR WIRT 5T d JG AT AlL,O5 dT
AR HRM A HAI— BRISCTHE Bl T CoA TAUR. 3 R ufdedn 2 ardid €6

BIS To53lTos! BIUT B3 IuTa.

(®) SAISTA TN HHATS Yo TSt

Rl qen HRAM ERgasING sl (HC) fafshar dearer it sifagre
3Ry fHwdl d 3Fd HRUMHS ST 8% 2AdBdl. I&1.° — TR T HSAT TS 7901,
RTeaa=aT SeTed f43fe i T SR 319701, e TR SiTedrar el g (fdhar #hwm
PHRUYIATS)) GRIGEATT qare] fAgeses o1, 7 fhal SR DIUATE! BRUMS TR A3l
RIFCHYST BRIV HIT IR BIAl. UM JMIST AGRAVER a1 HHAIG TAQEIRT 3TTaR
EISGIEIES

() HARISM, MgO : HHTS & Yoaat=l

] AISTAI] HIRISTH! gaR TS "gcdhial M8l Y BId TSI g H=fre
SR A8 AP BRAT (:3—3% Uall SR fagaddl Ael. & Wad sfaRAdedl Mgo o
IRIGIRID Thich TR g FHCHR BN, 3 Thich BIR YATUN g0 R AT
Reicear Rrosar Ul SIS quHROR aige YR &g Idrd. (A1 IRUTHIIES
J&e] TR Tdl Tscrd. ) WU RIHSHISIT MgO R &1 HHTe HIiaT Hldeioll 3118,

(3) THUT ASHR, MOTIRTA SO, THTI HHTS .94 %o TSt

IR AT SR RTeaHd JHIUSIRG 3T a) RHe T g1t U hradedrar s—¢
ARIaRggT foreEsar de1 Rigd IEie d dl Uaid C.A =T SISddNgRl Ufdirse
(3Ca0.Al,05.3CaS0,.31H,0) B S TIR Bl (1. ST UThIUNgT Teige TAR Bl
ceer gidmged fARN SR SR 31 fHc=al SIRIIAT €6 9 Io5ar Soredl
RBrosHe] BR AIS JaR 3919 I B I Rpiceal RiassT gidhl GHadl. FUH SO,
IR HHTS FITST IV ST M.

(RTCEAYHTOIE BTEl ATSAT YA Heedl HISIGT fhdl Blearal SEAT SO;
IR Y, 31Dl d AMDE! SO5 d THTUT TG 2. )

(%) SAGTI °C : HATS ¥ %6 qoi=il
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T4 TR Ri¥cae) @R gifges R STa-=il g Had RT®H Cas0,, 2H,0 deedT
ot Bal. URq el g7 g Tl 9 AT RG] A STl 9T IS
HEIE

R Areacies 9ol SIS I 81 a9a¥ d 9o sl 3T B J TS 3130
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1 fAvaTaRTes hrat “9Rei I A+ fAfREr (Indian Standard Specifications ).

IS : 269-1967 [SaT adT faRE TR st fhar, aqw: wid a1 ATl fafrsvey

RBR 31105, O 1. IHaR AR BReR 3oy R T gedde R foarma gor
Oi¥axX STI%] Ordinary, rapid-hardening and low heat Portland cement.

IS : 4031-1968 Methods of physical teats for hydraulic Cements.
Part I Estimation of deleterious materials and organic impurities.
Part Il Specific gravity, density, voids, absorption and bulking.
Part IV Mechanical properties.

Part V Soundness.

Part VI Measuring mortar making properties of fine aggregate.
Part VI Alkali aggregate reactivity.

Part VI Petrographic examination.

IS : 516-1959 Methods of test for strength of concrete.

IS : 456-1964 Code of practice for plain and reinforced concrete.
IS : 2645-1964 Integral Cement waterproofing compounds.

IS : 432-1966 Mild steel medium tensile steel bars (Part I ) and hard-drawn steel wire

(Part 1) for concrete reinforcement.

IS : 1139-1966 Hot-rolled mild steel, medium tensile steel and high yield strength steel

deformed bars for concrete reinforcement.

IS: 1786-1966 Cold-twisted steel bars for concrete reinforcement.

IS : 1566-1967 Hard-drawn steel wire fabric for concrete reinforcement.
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IS :226-1969 Structural steel (standard quality).
IS : 2185-1967 Hollow cement concrete blocks.

IS : 2572-1963 Code of practice for construction of hollow concrete block masonry.



9RRE 3
<fgaf <g=h

Bogue R. H., “The Chemistry of Portland Cement”, Reinhold Publishing Corpn., New
York (1947).

Czernin W,“Cement Chemistry and Physics for Civil Engineers”, Crosby Lockwood &
Son Ltd., London (1962).

Davis C., “Portland Cement”, Concrete Publications Ltd., London, 2nd edn. Of 1943,
(I948).

Lea F. M., “The Chemistry of Cement and Concrete”, Edward» Arnold (Publishers)
Ltd., London, 2nd edn. (1956).

Taylor H. F. W., “The Chemistry of Cements”, Vols. | & Il, Academic Press, London
& New York (1964).

Wwitt J. C., “Portland Cement Technology”, Chemical Publishing Inc., New York
(1966).

Podder V., “Cement Industry in India”, Rohtas Industries Ltd., Dalmianagar, Bihar
(1%2).

Pryor E. j., “Mineral Processing,” Elsevier Publishing Co. Ltd., London, 3rd edn.
(1965).

“Pit & Quarry Handbook and Purchasing Guide”, Pit & Quarry Publications Inc.,
Chicago, 65th edn. (1972-73).

Vinayaka M. R., “Cement Concrete” (Lecture Notes), Irrigation and Power
Department, Bombay (1968).

Taylor W. H., “Concrete Technology and Practice”, Angus and Robertson Ltd., 2nd
edn. (1967).

lllingworth J. R., “Movement and Distribution of Concrete”. M. Graw Hill, London
(1972).
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Deshpande R. S., “Materials of Construction,” United book Corpn., Poona (1946).
“Concrete Handbook”, The Concrete Association of India, Bombay (1969).

“Concrete Manual”, U. S. Department of the Interior, Bureau of Reclamation, Denver,
Colorado, 7th edn. (1966).

“Ferrocement : Applications in Developing Countries,” a report, National Academy of
Sciences, Washington, U. S. A., (1973).

“PIHIc SR ANIGIAG”, W 9 T 4, Bihic JWINTGRM 3% a1, o
(a%09).

- HRYN A1, G, “Ulcas R — IaTe g JuEH”, 71T s aiRug uf3re, 9 (),
(REL).

“Process of Cement Manufacture”— Seminar on Appropriate Technology for Cement
Manufacture, Cement Researchlnstitute of India, 30 & 31 March(1974).

“Cement Machinery” — Third Cement Industry Operations Seminar, Cement Research
Institute of India, 7-10 March (1973).

“New Materials in Concrete Construction,” Proceedings of the Conference”, Ed. Shah
S. P., University of lllinois at Chicago Circle, Chicago, 15—17 Dec. (1972).

“Cement’, Quarterly Journal of the Cement Manufacturers’, Association, 8 (1), Oct.
(1974).



aRR¥E 3

IR TR

(Terminological Vocabulary)

3
3N b— cinders.
arffora ﬁ?‘[—refraotory bricks
3d) HIN—dead weight
TSI edT—installedcapacity

3T SlId—derivative
Wﬁ—oapillary

3TEYUT JAe—abrasion resistance
AYdle—drainage
JTIHTdI—weak

3BTG STh—hard water
W—engineering
aﬁﬁfﬁ Ygd—semidry process
feh—alkali

3feheHI—alkaline
AR —low heat
AdUTd"d—sedimentation
TARIY—residue
AIHIqT—sedimentation
3ffdgTed—insoluble
@Egao_ﬁﬁ—irreversible
3HH—shale.

INAN—lining

SRR —unstable

HICHI—non -crystalline ;amorphous

SWTERII—exothermic

RIS —Z oIl

3
3ITh D T3U—flash set
AThR—size
3ITI 3fTpa-—plastic shrinkage
S Icap Sﬂ'a—plastic flow
3T ﬁl?i?_rﬁ—plastic deformation
W—shrinkage
3T Flﬁ‘i[ﬁﬁ—shrinkageoompensated
ATITd—impact
3medT—humidity
&Wﬁ?—cycle
ATdIhI—range
IMATET—approximation

E]
ST —fuel

Il &T—fly ash

SRICHH m—manufacturingprocess
SHeufd—distilled

SYdzg—satellite

SYh d—bye-product

SWTT fARIE®—thermal insulation

PBH Bhhl Pordl ASTI—synthetic light
weight aggregate

P ;ﬂa—angular
PIshIc—concrete

dnolq?l cd Yldhod Sldhod—hollow concrete blocks
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IOTYTHT B T—thermos flask
S 3T/ IR U—thermal

contraction/expansion

SO <3 9gd—thermal catalytic process
3

RG] DhRU—calibration

g
UhHEI—concentric

‘;'_Cb_dTﬁ_CE—monomer
E'_Cb—f%[?l—uniform

3
AT Jgd—wet process

h
DT HTA—raw materials
P S&—raw materials
CUICESSIN ﬁmx_rﬁ—partiole sizedistribution
HURT—silo
HYdh JF—vibrator
hdd—shell
Eb_crtﬂ—shelly
bhH—grade; quality
HTRIVET—active
W&Tﬂﬂ'f—capacity
e (F=amem)—(lime) sludge
frcarecii—cylindrical
]%l'H'Uﬂ—chimney
bl —lime
I sdh—limestone

Gl TS —limestone

ffll@ﬁ IUTY<—lime saturation factor
YR F—crusher

iﬂﬁ—powder

fhaTgR—active

LC]
YIR—clinker.
@fcHI—calcareous.
YTul—quarry.
EI'ITCl'Uﬁ—Iye.

T
[SUT—setting

TTgaddl HYdh—turbidimeter
R—quartz

A ya—filter paper
TadTdT—sedimentary
1;[UT?FT—property
JUlYc—factor

o —modulus
UIRR—ratio
W—foroe of gravity

q
E—*ﬁ’c?T\’UT—compaction

q
FeI—mill
CEdl j4§°f—rotary kiln

<
<INd—trass

<
TqwUfi—stirrer

Gl

d-gde—tensile strength
dUN ﬁl‘@iﬁ—ready mixed
Nyl ?b_cﬁ—floating agent
dXes—fluid
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?{Uﬂ?l—calcareous
dgR—chamber

fg—pore

of
NSl gRdb—jaw crusher
Vidq Te @Wﬁ—rapid hardening
Trl?dﬁ'ﬁff—hydrophobic
STTIRUT HAT—water retentivity
Wﬂfﬁ—waterproofer
\_rIT*Fﬁjfﬁ—hydrophylic
\_IIT*Ff%lTI'Uﬁ—hydrophobio
STATAT—hydrativn
STHAAIN b —hydraulic binder
STBISIT AdI—alluvial silt
ST HTSTes @ T—dead burnt
W—gel
STdI=—burner
STAHII gE—loss on ignition

Ell
gﬁﬁﬂ?—blast furnace
ﬁlﬁ?—anhydrous
ﬁﬁ?ﬂ—cb_\rw—dehydration
ﬁ\_ﬂ?ﬂ%—dehydrated
faidi—evacuation
ffSha—inactive
ﬁf?ﬂtf—deposit ; precipitate

q
gRuH YXdh—gyratory crusher
Qﬁ”UTTF[—q uantity
RgfTd—modified
gRafesd—spun

a4 fagiR—oil well
P —cube

Qe XRIT—plunger
SHId—compressive strength
<H ]dId—compressive stress
THUMHRAT HIRIH—grinding media
W—granulated
g¥H—secondary

€3 BlU—harden
E_CﬁE}T\’UT—quuifaction

5]
g I—anionic
gIqUIHIUT—ore
eTHdI—slag

Gl

=T g feg e —esturian mud
JHId ) —flexural strength
UdTos—Coral
YdiTdh—accelerator
YdITdHR—accelerator
1/'I?=I?11‘I)r—eX|oalr1sive

IERSR| qdld—expansive stress
1;ITQIm—cﬁ—primary
URUT—radiation
Wﬁl‘c}?—typical

IRb—force

§Edl—bulking
W—efﬂoresoe
BhIgT3—soft water

Hhhdi—frother
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qITaRIT—environment
13{'I'CT?IT—permeabiIity
W’[—reprocess
Ys—powder
ELﬂ?ITq?F—preheater
Wﬁﬁ—prestressed
tﬁﬁﬁﬁ—precast

ﬂgaﬁlﬁii & S&—surface active agents

Y8XdX—surface layer
qDTR ﬁl‘i‘%?[zl—d—photo-eleotric cell

EI—C!%UT—SCatter

Elﬁv_a'[—prooess
IfIIdTTd—retarder
ﬂﬁﬂﬂﬂﬁw—oounterbalancing
Ud e d—reinforcement
gqTdi—strong
JHTOTd—standard
Jd—normal

Sargl—fluid
ﬁ?ﬂ—cﬂ—aggregate
HeH—murram
HUHY—argillaceous

W SR<AX—ceramic lining
HISI—mortar

g
JIHDh—coupling

X
XTedT—slurry
W—moleoule
Q’ﬂﬂ'l’\’—molar

AR T UfehdT—froth flotation process

q
gehH—binder
E|§_C|Tﬁ_05—polymer
a@ﬁfﬁw—polymerization

Hq
3T I[OTTh—modulus of rupture
HET—Kiln
RS AAY—coarse residue
IRA  AMD  fARE—Indian

Specification

YRAR HHFd  9¥I—Indian
Institution

W—powder

Hgod—Dbrackish

Hobl—molasses

faforamiia—reactive
fasa—solution
fagao—dissolve
fagTe—soluble

I ST BIUTR—set regulated

CRLBIE g ANR—pneumatic drill
fawTSTI—distribution
fa"eg—eccentric
fove®I—dissolve

ﬁﬁ@—speoific

fafe AThRHATT—specific volume
ﬁﬁl@'ﬂﬁ—speoiﬁc gravity
faferg 11§!c°33[—s,peciﬁc surface area
ﬁlﬂ?apf—impurity
foaneraTHRoT—fluxing

IhHHTOTHRT
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Ig—resistance
)
BHTh TSU—false set
o dUl—salt
?ﬂ_S'H'ITjCI'UI'I'GTUT—iron ore
BTl R¥e—ferrocement
q
qricrd—aerated

qIIEP GTd—air entraining agent

dIHRE GTd—air detraining agent
arac ol liq(cllhlcb—oyclone preheater

EFR?IT%I—CB—physicaI
fafeRo—diffusion
fa@mivi—diffuse
faferaT—reaction
HYRUI—suspension
FHATTIT—soundness
Wﬂaﬂ—cﬁ—additive; admixture
R dci—crushing strength
IRIT—structure
AUT—creep
WSI'R'UT—ordinary
ARIB—impregnated
W—impregnation
RHTe—cement
Rre—cement

fafesent quTieb—silica modulus
ﬁl?*ﬁfl'l_d—sleeper

b dI—workability
Qjaé Ygd—dry process

XJHIST—schist

ﬁ'&jﬁﬂ'[—viscosity
fIeIR—size
foeRa W—bloa’[ing
a3'?s'|v_’:\3[—reversible

Ell
3P gRb—cone crusher
3igal¥—cone head
3ofipd—graded

q
REAIER] gdl—compressed air
HESIT JIT—impact resistance
HYgcHl—consistency
ARBE—porous
quloy—hydrated, hydrous
TR —durability
Wﬂﬁ—pulsations; vibrations;oscillations
W‘iﬂtﬁﬁ%{—tangentially
W@‘cﬁ—crystal
THC—slate
TG HT—self-stress
T8 b —modulus of elasticity
T
ga1 T gR—air vent
&
&fYd—reduced






aRRE ¥
IRYNT HIE, SUSI—ARTS!

A Thermos flask— ST B
Abrasion resistance— 3TTENUT IT¢f Trass— ¢INd

Calibration— Y[ hXT]

Accelerator— YdiTd ; UITchX

Active— BTRIYGYT; fehaTR

Additive— HH 35 G2
Admixture— Gﬂlaiﬂa’)
Aerated— dTferd

Aggregate— A

Air detraining agent— dIY{IRd «I1d
Air entraining agent— ATYSETdH 19

Air vent— BT FITH IR
Alkali— 3Tch

Alkaline— 3TeeheriT
Amorphous— IRBIEH
Angular— CIRIR
Anionic— ST
Approximation— 3T{I&T
Argillaceous— JUHY

Capacity— HTIETHAT

Capillary— SHjGPﬂ

Cement— ﬁ-ﬂ:ﬁﬁ'; Rre
Ceramic lining— ﬂ?ﬂiﬁﬁ AR
Chamber— Tax

Chimney— foeon

Cinders— 3R

Clinker— TR

Coarse residue— RS 72T
Compaction— BRIEaU
Compressed air— Hpifad gar
Compressive strength— THAd
Compressive stress— QHT qd1d
Concentric— UhHeg
Concrete— BIHIT

B Cone Crusher— 3P IRP
Binder— d&[d Cone head— 3% 2
Bloating— faTiRd &vor Consistency— HecT
Brackish— Hdd Coral— Udld
Bulking— B30l Counterbalancing— Jfradics
Bye-product— 39h s Coupling— J™H®b

C Creep— RN
Calcareous— WieHY; iy Crusher— TR® I

Cyclone preheater—dTaca] YTy Crushing Strength— HHG® 963
Cylindrical— fereameet Crystal— ¥hfc®H
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D Cube— 213

Dead weight— 3Tdc5 YR Cycle— 3Taa+

Derivative— 3TSITd Fly ash— ISl IeTl

Diffuse— faaiof Force— IR®

Diffusion—fafesRor Force of gravity— Jocd RSP

Dissolve— ﬁla_clﬁ[; foReresoy Frother— Il

Distiled— Seaafrd Froth flotation process— IR T UfohaT

Distribution— fqHTST Fuel— S&

Drainage— 34dig G

Dry process— ﬂ—cﬁq@_d Grade— hY

Durability— TITRd Graded— Sivfigrd

E Granulated— STOIGR

Eccentric— fa#ex Grinding media— TR Nl HIETH

Effloresce— P3RUI H

Engineering— RIEpIEE] Hard water— 3Th+& ST

Environment— TdTaRo Harden— €& BI01

Esturian mud— =T&i=a1 ga@ra firges Hollow ~concrete blocks—®Ihicd  UIhdd
CIETE

Exothermic— SWTGRIT Humidity— S|

Expansive— RSRUI Hydrated— {9y

Expansive stress— ERRUITIE Hydrous— doc)

F I

Factor— [UT4g Impact— 3TeTd

False set— &cd TS Impact resistance— AU Y

Ferrocement— ATal Ride Impregnated— ARTH

Filter paper— T3 A Impregnation— KR EE

Flash set— 3{Teh e T3] Impurity— Izl

Flexural strength— TH d¢) Indian Standard Specification— AR A
fafamit

Floating agent— XUl &l Indian Standards Institution— ¥R AT
NART

Fluid— TR ; TaTe! Insoluble— 3ffdgTed

IhHHTOTHRT



Fluxing— CRIPEAEY
Installed capacity—3T{erSTUT &¥dT

l[ron ore— Ffﬁ SINEINIL
Irreversible— 315?3?9514

J
Jaw crusher— Sldsl gRd
K

Kiln— HEl

Lime— FThodl
Lime saturation factor— ffﬂﬁ'm NEEE
Lime sludge— g—ITd forge

Limestone— gRISH; IS TS
Lining— 31X
Liquefaction— SdTehUT
Low heat— 3TeaTSTETAY
Lye— EEIREN]

M
Manufacturing process— Scdla EIER]
Mill— FTesT
Modified— TiRafed
Modulus— T[0T
Modulus of elasticity— TdTIE 0T
Modulus of rupture— ¥ T[0T
Molar— Q’Tﬂ‘\’
Molasses— Hodl

Molecule— ?‘U;[
Monomer— Udnd sG]
Mortar— Hué?

Murram— H%H

Quallity— dd

N
Non-crystalline— IBIEH!
Normal— Jcsd

@)
Oil well— & fIgR
Ordinary— TIATENROT
Ore— YTUTyTIT
Oscillations— TG&

P

Particle size distribution— @I [qFITR fIHTST
Permeability— IR

Photoelectric cell— HdhIRA ﬁlﬂ?[ Yc
Physical— a_<Ifdd®

Plastic deformation— 31T fardheit
Plunger— <<l

Pneumatic drill— fderoam IR

Polymer— €|§_0Hﬁ25

Polymerization— dgdI RPIBHRT
Pore— &%

Porous— |feog
Powder— 5‘(51(; gs; W
Precast— tﬁﬁ'ﬁﬁﬁ
Preheater— Fi‘ti?l’l'q—cﬁ

Prestressed— Elfj GBS
Primary— T

Process— Hfha

Property— T'T%Tfr

Pulsations— &=

Set regulated— fafrafiag e
Setting— ST

Shale— 3™

Shell— &dd
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Quantity— TRHATOT
Quarry— 917
Quartz— R

Radiation— UIRTT
Range— 3TdThT
Ratio— T[UT<IR
Raw materials— & HI HIM); G =]
Reaction— faferan
Reactive— fafsham2iies
Ready mixed— dIIX e
Reduced— &Ud
Refractory bricks— rffora faeT
Reinforcement— Yd 31
Reprocess— gﬁ'ﬂm
Residue— 3Ta2IY
Resistance— J1g
Retarder— TISR T
Reversible— Eg?;b_l:ﬁ
Rotary kiln— TshIHE!

S
Salt— &gl
Satellite— 3UUg
Scatter— U@Io}
Schist— JHTS
Secondary— ¥
Sedimentary— o1

Sedimentation— 3qUTd; AIHTS
Self-stress— FIAGHA

Surface layer—Y8¥X
Suspension— HYRU]

Shelly— BT
Shrinkage— 3T

Shrinkage compensated— 3T d QT%IE{@H

Silica modulus— RafesepT uries
Silo— BT

Size— 3MPR; fawR

Slag— HTgHE!

Slate— ¥5C

Sleeper— RISdC

Sludge— g

Slurry— XTadl

Soft Water— %+Ig T3
Soluble— fagTed

Solution— faga

Soundness— AHRTT
Specific— fafdrs

Specific gravity— fafdrs Tocd
Specific surface (area)— fafdne E[S&ﬁ?[
Specific volume— [CIEERIEARGIR]
Spun— gRafaa

Standard— JHIUIT

Stirrer— &dw Ul

Strong— PRI

Structure— AT

Surface active agents— Linoluchl\loﬁ G
Turbidimeter— fgoodl HIUdD

Typical— UaUdH

U
Uniform— Q_Cb—ﬁ[%l
Unstable— 3T

\"

Synthetic light weight aggregate— §}>|‘=I Vibrations— &
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TADI- Py (HeaTdl

T Vibrator— &9 I3
Tangentially— SENEE Viscosity— fosdfean
Tensile strength— dJd ) W

Thermal catalytic process— ST 23 Weak— 3mTd
Jgd

Thermal  contraction/expansion— SO Wet process—i’:i & Ugd
AT/ IR0
Thermal insulation— SSTATIARER Workability—XJ X d
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