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Natural Gas Fields of Bangladesh
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o0 fAfFR %06 (BCF) *7™ W SR |
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Composition and Uses of Natural Gas _
AT R ToAMA : AT WER T TAME R e AT | C; TS Cy TR
TRGRFEPRR FFSPN@E T | TR APT MOT PR @R AF | @Yl TS 5y
TAGEEER A S AF | RN @Al @Al PR T ARG APTIRE (HS) TP

mlafbmﬁ;ﬁwwmmmm T IR I | (@A APRoS BT HoS 97
e 5.7

m° O3 (578 B AT ST sweet TP IR G @M AP OIS sour WH 1 7 |

AT APro® NIeT A 1ol (SIASt) 93.68 — 98% MHudn I R TS J2CwILe
FAETPFIRT AT SAYS | TSR IRFATACR PSS TP TOJ8 THAAA |

2T MR CRREM : &es T o7 ARG 41 Tod TR (Cs — Cip) I
Toifgfon som fofe a0 Apfe M 7 419 | @4, (i) O 7T @ (ii) WY PSS 5717 |

o QIFRET M : OF AFOF R TP S ¢ ATS A | G IACHCH (AT e ST
e | BIehd Mo 1T 98% CHy SR |

o ePRT URT : WY AP MR FpC ST (AT A0F | O WY AFTOP T O
THSA TRGIPIEA @A (TH , RUH, (B 20717 A Feeeest A A |

ST (A 918 : IRATTACT AR
—_— - S wﬁﬂm% _ [305Y ¥+ elle By TCS]
(3) Ras (CHy) 93-99% |  84-85% (3) BT : 27 %
() ZRT(C,Hg) | 0.1 -4.0% 5-20% (R) SHfew ot : 101 8
(9) caiteiw (C3Hg) 0.1-1.0% 1-50% (©) TF IRY . 231
(8) REW (CeHyg) [ 0.1-123% | 1-2.6% |\ |(8) r<rscs et e « fowpy
(@) ¢=itHw (CsHy2) — 0.4% (¢) e BraFw : 2728 MCF
(v) &F (CeHyg) - 0.4% (b) TEw M : 14,088 TCF
(v) N U™ ~ 0.02-0.99%| - | | (v) 1w oz £ 31%
() CO, 1™ 0.05 - 0.90% I (»)F%F CHy . : 98% (Fwd)
(30) HpS 0P - 0.08 —0.13% | | [ (30) HpS *U BN P WIS

AFT MO TR : &G P TG RS S FIOT RO AT FA AT
g St CEE BedAmE A T | BFS (PPTR (G-I @I ewg| P A, @
IPfoT et 8 e (1 (T THOT YA@PHET) TS AP @A TAT FAT J; | 0T IR 4
4R CPICAT g QUTAT G G | |

*(3) P vy TfRT A9 tofrs ] J4FS 2 | HBAT CUFL 8 KAFCO-(S R

BIeTEa crgeelte gIore UG afb S T QLS KO AR ©eAMS TF |

ARFATATT FRCHCE @ TORR FIRF YF T TAMIA ARA A 0 G |

05 AT TR do.vo HFFH RFORF 6 (TCF) PSS 77 Tem WITR | [ 1= ¢.5 |

38/50/30%4 SIRTLA AWM WS 7Y WIFS 'Bhola North' ST SraFwamg &7 700 BCF 4,
0.700 TCF =53 &= (1R | |

*(R) G 8 ANEr oW TFIFER o S afefi 2733.6 e =g (MCF) 71 SrarFw
a3 855 Y (AT Q@ PSS ATPT FRRAIR T TR | (TR 1 BIFEAR 31% e 0= Fo@ =17y 27 |

*(9) I$IH ofSs 1249.1 BBL(barrel) ©9 F{SH (condensate) TAMA FA TR |
FIYCEGE AR I (G, @A, FIEHT S@@, L Seae o5 Seviva Fa1 = | [fey
fi efepis e gEfawce ¢ cifFta fereoac 937 & | 1| BBL(barrel) = 159 L = 42 US

gallons; 1 cubic metre = 6.2898 oil barrels.

%83 CamScanner


https://v3.camscanner.com/user/download

LY

P — o 2@

AR —¢. : IAACN ARFEF WATHPTLE TG '8 BTEFCay e AR
TP : (GRRAR ST R0d¢ T A faesid, fferm feefhs f#6 (BCF) 99t |

SAAGA WCHR Ea (TSI [SraFmEay | 36T (oo ST
ey wREEIE | wman |l | wm | am | TReen | S U
BBL BCF

(¥4F9) | MMSCF | BCF | MMSCF |  (qrer) |, 2050

BGFCL|>. foom (1962) | 23 (21)| 518 6367.0| 5165|  367.0| 232661
(1) | IEEW ('69) 9 (6) 43 1231.5 39.6 18.0 442.58

| . 2fm (63) | 11(7) 225| 2633.0| 225.1 11.4 442.06
8. FAPRAT ('90) 2 (2) 30 276.8 28.0 49.2 106.25

¢. CrE (90) | 1(1) 11| 6991 . 151 20.1 _11.00
Sub Total (1) | 46 (37) | 827| 10,578.2 320.3t 465.7 3328.50 |

SGFL | v. BTG (1955) 32) | 8 318.9 8.3 61-.1r—- 110.57
(2) |q. D ('62) 6(5) - 73| 2760.0 70.5 581.8 2137.21
b, TR ('60) 8(5) 60| 2433.0 58.1 50.7 1868.16

s famEmEm@ @) | 2(1)| 9 2030 96| 150.4 111.80

Sub Total (2) | 19(13)] 150| 5714.9| 146.5 | 34:4.1[ 4227.74
BAPEX | o M 7 (1996) 3 (1) 10 279.0 8.3 1.0 194.81
(3) | 5>. (TpTM  ('88) 5(3) 35 381.0 35.6 25.5 242.81

| SR *I=ATEEF (95) 4 (2) 50 390.0 38.5 3.0 371.19
30, GTIOR ('69) 6(2) 3 317.7 3.4 0.9 306.63

38. R (2011) 1(1) 3 35.1 4.0 0.0 25.67

Se. qeiRe (2012) | 3(2) 40 161.0 36.0 25.5 121.50

Y, (T (1977) |- 3 (1). ‘3 i 700) 1.2 0.0 = 69.21
SubTotal (3) 25 (12) 143 1633.8| 126.9 ~55.9 1331.82 |
IOCs:_q (International Oil Companies) 9 i o o |
CHEV |>4.GFF[W (1989)( 6 (6) 260 1184.0| 268.7 15711 188.96
-RON | sb o™ (97) | 9 (5) 50 428.0 47.5 3.3 145.59
() _|s». RFRET (98) | 24(24)] 1200| 57540 1219.0 | 9234.0|  3484.63 |
Tullow |R0. 1A (2004) 64)| 110]  5220| 1046  3100]  198.59
"(5) |SubTotal (4) 45 (39) 1620| 7888.0| 16399 11124.4 4017.77
Grand Total (¥): [135(101)| 2,740 | 25314; 2,733.6| 12,490.1 r___12905.33
(1+2+3+4) ) i " ==
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SRAfST T LY
4P : ST Sr@E AT (Non-Producing)
CAIRN |3 13gdfmm (779 | - = | - 455 2 45.5
BAPEX | AN (2014) —~ - 336] - 33.6
| SubTotal (%): ” 79.1 79.10
N-2F : T E@lﬂ?{ LE] (Productmn Suspended) :
CAIRN Q@ | RIOF* (1959) — ~ 47401 - 447.54
BAPEX LQB | W@T (1981) — ~ 503 - 29.20
BAPEX ¢ | CERT (1.93'1) i - 125.0 - 62.60
CAIRN Y | AF** (1996) 7(7) 9 577.8 ~ 79.57
Grand T@E ¥ + 1) in BCF : [ 2m2ia| ] | 13603.84
Grand Total (¥ + % + %) in TCF : 27.12. 13.60

B3 : * RIOF APICHCAT I T I I 20K |

* * S ATPICHCAT AT STGRTH S SRR, 059 (AT 9 SR |
ll‘/.]3GFCL = Bangladesh Gas Field Company Ltd, 1956.

v SGFL = Sylhet Gas Field Ltd, 1982
\?/BAPEX Bangladesh Petroleum Exploration and

Production Company Ltd, 1989.
TR} : ArFfeF R PR R AT ¢ Fdw AR (1wt wret)

|MCQ—52 . @R ¥ Ao
ﬂmaﬁwm [®. @1, 20%4]

(‘5) CNG () I SR
| (ﬁ)ﬁm AT (¥) SWRIFTE ot

AR IS Al aﬁwrﬁam AT AT “AfIet, AR

s | Rrew 93.68-98% | 93.68%: [ﬁﬁww  98%; TV
IR 121-3.95%  [121%;®@ | 3.95%; ==me

© | (ETAT 0.05-0.94% | 0.05%; e (Be®) 0.94%; LB

8 | iso-[ATLow 0.08-0.29% 0.08%; fo®1 0.29%:; RIS

¢ | n-RTH 0.01-123%  [0.01% 2493 (ﬁtﬁﬁ‘) 1.23% fa_iarena

b | N T 0.02-099%  10.02%; @ | 0.99%; fenSremm
4.1 CO, Pt 0.05-090%  [005% WA | 0.90% *TATEe

(Q)ﬁﬁmmﬁaﬂmﬂamﬁwmwwmwmnmm
RECS @ D G T 9=© 20O ACE | GRIGT TAA & 74 W64 Y, @RONACS eighes
N G e I<9ge = AFOATE QRO g ZewT CNG (Compressed Natural Gas)
IR LI I GTAF 5910 FI CNG TR SR |

(0) I AT WoR TR AR IR TR AR Teoi | s v R @
PNSF AT G RO IR I Off TAMWT 1 T, &7 O [y e aqze 21 |

(T TP-CFPTIZ (AT SCSITO(HIE AFoT MR Al SF-9a @ (55%) IS &F
BEAAT, SR8 PSR @ A Beomea e A st IPT-Afers, Fieg @ 1fers gt e
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Y90 T — 8 @

y | famye TeAmts Fag® oW (b AfTwT = 55% MCQ--53 ﬂkmm cw{ ﬂmm
Fresife + RSy @ 4308 = 39% + 16%)] 'ﬁl}ﬁv mmwm

3 | Prgest@, 5T I (17 + 1)% = 18% ﬂﬁﬁmﬂﬂmwcozmer
o | BBRRT A (fertilizer) TAME = 10% __(@)__W (‘DW

8 | PTG (domestic) FIFTNECA = 12% ()R

¢ 1 513 gEfeest (CNG) = 5% o,

PR, JREATe e 8 @D g

CNG FH JIACET T IRECT AFFeT MEH g
U

TR &S A (A BETR | X AFEF MER g
WWWWCW@J?%dFWWHMﬁ T

ATHE IR | U =
L
A fBa-e.x : TN AT (A AGOT WA » 3
IAF FIREE =B @ #Anear I |
Ba-¢.3 : TN AT BT AT 57 TeAww © T3 ow
ST (O AR G MMscf = Million standard cubic feet.
(AT SR [temp= 60°F (15,6°C, 1 atm]
M & 103 MMscm = Million standard cubic metres
- el . o
MM = 108 (i 78) Bef Bl! nfm cub1f: feet (B =10 l)2
MMbl — Million barrels Tei = Trillion cubic feet (T - 10 )
MMBtu = Million British Thermal Unit Bcef = 30 x MMcm
Mcf = Thousand cubic feet Mtoe = Million tones oil equivalent
MMcm = Million cubic metres Mtpa = Million tones per annum
- Prefa e - ¢.) mmﬂﬁm Comae R N R Bl |

| emes@agIamE
e (%) + ergfoe o S Ay
1 -_.a'a‘-h(ﬂ) wmmﬁwmwrm@rmy :
i o WWWWmfmmmmmﬁwﬁ«qm| i_

@.X.d RFATATHT FAFTHA (Coal Fields of Bangladesh)

FW (Coal) : AIFRoT R ARAFT $oITS Wba A5 BT AT | AT IR WEF o 8 O
ASTA @ FIAIG! AT G (STS 8 AFRF ARG W | TU BAPS ¢ I st 7S @
| WA GRS I A0 | P G [ -+ S (2RR)] TG PR S A ARpreFeId
TS BroAeT Y32 SfHF Bt 8 BT /6 Tfew ¢ A S GINTLT GBI FHATEA |

CRIACI A T s s R L s s PG 3 | WaoR YRS IPTRfAe ARt
TG FRIAIEE ST, ﬁiﬁﬂmﬁiﬂﬁ[ﬁm@ﬂ_wmw?ﬁq—ﬁi

Fig-19|PE T s feemiEs e ———:-ﬁizﬁmm—gwmﬁ?m
@ J 81 (A) gy A, A (P = ;W)& A e
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IRFAT FTACHS : IRFTACR TroT eFGef AVeT SToW 20 I | AP G FTENS hlack

(- B

v:mrs.&wﬁﬁwmﬁm?m q Afae e
27.7 B RBR % (Gm’) CH, oW

TS | [1G = 107]

WI‘H]%TWWWWW i

q A (AT I TraEw dwle [ 9 4rE
T gofq g AN (AT T TrerE I T

Tq[F T SraFTe  Amfore «q I SraF 41 |,

TE— (3) GFIFIE 38 ,bbo UF FA TN 748 (J;
(R) & R 7% SfLEHF & G (WS T YA

fite =a; (o) awor HAfitaee TR Ref |

PR WRA ACE | GRGT FEAAT 1965 A
ey s FIR A qER 1050 Niemw
e 571 Bt e Sxeunea [REREm @

TPEIRe I AN Wity (Pa-¢.0) | FfmE

qfear 8 sifeet, Y= @ e @ Beeis A5
(peat) TR (RN TR T NS (17T |

e ifigs Bfen e e F |

WD S[YH , Afre fwrae 3ea sffaw &% 5
GIE RMG-¢.9-Q (FACAT AT | Q¥ 0T

fodr -¢. @ : IRATHTANT T @ WTAT NS 3729 |

i T AW (At efSMa & 650 B 3T Trawe I & |

ARM-¢.0 : RISy T A Sy, Tq7 FTR 8 Redw e «Afare

v T ¥t e

3T AT S_RYE, (W) A7 et | TR AR
o) | RFm @by |

d. TEINETIE (1962), GEERIG, 990 : | 640 — 1158 1053

FTSfe e (CBM)

NG “AfA, 9.56 m>/ton

Gm’ GIE

10.04
3.73
5.47
6.55
1.91

2. ISHFRA (1996), Frerersia - 129 — 509 390

©. FEING (1997), Mm@ : 150 — 250 S

8. PRI (1995), AT : 257 - 483 685

¢. WIf€Agr, (1995) fresa ; | 328-407 | *200 (Partly)
0 3,697 . o

27.70 Gm’
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\J\M Quality and Uses of Bangladeshi Coal
RERRT s e :

[MAT 12-19] 3 BB T (Peat): TS SeIEIST Sfetna IR FORCER @i w e D v ) are
80% — 90% < 2 | «fba GEI T (fuel value) T I GR 91 &fS AS W= 10,000 BTU

S *5 By 2 | ST G NS IJIPRFS WA (calorific value) T 1 @ FFwS 1w BTU

« TR GEIRA W 3 FEREFE AT : 93 AT TS (AATTT @ AT S TAY 2, O &7
TR 19 Beeiwe FOT 1 G AT 0T | TR GEI THE BTU O G0 I I A | @
T S[FI FTAR IS T o 11040 BTU/Ib 1 4@ Ib = one pound.

@S (FICPCNLS 8 IFACER Genfeace (A6 T JIT I A |

+ S oo 2BRB (BTU) : <3 A18S Aifa (453.59 g) Sl 1° FwI6 (1°F) I IS
@ AR Bio-#%e Qe T, OIS @3 Jiow 4| S0 (IBTU) 07 |

FERRES W (IBTU) = 1055 J = 252.145 (calorie)

3| PPIAIES T (Lignite) : FRRIZS Fwen e P56 e @ RGP S5 TR e g |
57 W ~Aifa e T St 40% =0 | AW Iefa FrEmEs I gEnE 9= 10500 - 12000 BTU |
ReIIEs e Avre ST, TR G 8 @SS 7T (2CO + Np) =AM IJI_© W |

2C (s) + (02 + N2) (8) 2> 2CO () + N2 (g)

(9) RER=P F@M (Bituminous) : RERPT ST T, TN 8 T S AT | REHREeT I
R e TR | GO, ST, TRRRAT 6 i FRERART | «oia My WHST o3l T T
WW&WW%WWWWﬂWWMWIWWW
15.0% — 2.2% =0 A« FHe S AT 44 — 78% AF | FEf" I 11000 — 15000 BTU
77 | faqre Teoimed RERERT S5 I39%© 2 1.

[MAT 16-177(8) STTRYFIRS 3% (Anthracite) : STRYPIRE X0 FRC6TH SHONCTA *& I 4T FT | A0S
frgw AT AT 86% — 88% ATF, G WF 14500-— 15500 BTU | @fod v @R 39 |
STRRIPTIAD ST TR B AE | ERIRA grenfiaret s SeAme ¢ «rg e ot 3777 |

(F) TR T : ITTR TH TS G0 TAYS (3) TR, () Ta 4@, (©) I €T, (8)
APIET TAfES, () 7RI M-I 8 (V) TR o7 3 Q3R ot Tonfve eeid fofe wea fafeq
ceiferd =S A | ~

RGP TTeT ¢ SHRYFIRE  SFouita T3 | efa-¢.8-4 TrEf® AR A6l FT-UAE 7T
e REREE fig® SHoTa I |

[2010 3T sRife 9-10, @ 4 i v wg®® Industrial Engineering and Operations
Management %% @eefes 7wy T+if§® UAE @9 Sharjah University @% Professors Mr.
Shamsuzzaman 6 F. Dweiri @< ®9ts? Hokkaido, Kitani Institute of Technology € Mr
Sharifullah—ad FWACT S5 SRIG AR IR T e S RFEBFES A Crieteria {5

o5 @ <R oy 51T W T R 0 |
T W G IO T—-(3) FHIL FFRFS I (BTU), () OFA AR, () *TOF

TR, (8) *oFdl Tail @, (@) T TEW I 3 (y)ﬂi(a_sh)m%ﬂﬁ%awﬂﬁmlm

Wﬂﬁﬁwm’lﬁﬂﬁﬂeating value ¥ &7 & 40357 |
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P{< \0( st T LW
VA -
;%zs : PR A 1S Wb o=« T 7R e
,1;;__, R | e e W | oW | w2 (Ash) | RpE |
Bz T | G | (fixed) | (%) | % | %o | fw
% | | ATt TG
0.52 | 2920 | 10.00 12.40 ‘ 0.214 \
P Sae0 | 2924 | 242 13.90 | 0.413
54.10 22.86 | 1.8 21.80 | 0.257
3672 | 3692 | 3.58 2425 | 0.338

wmmmﬂﬁawmﬁ%wmwwmﬁ?ﬁww|wﬁﬁw
‘Iﬁqum@ﬁlmﬂﬁaw J 2N Ar > Ag> Az> Ay

(%) TR T R : (5) FIR T GEAIA A T I | PO SN W ToeIrT Frgre
I AT, T FTE G R ©© @ TFe I9 & = | (R) AWM TP 7RIS TP SO,
NPT TrolR FF; OIR AEEIET AR FTEACS I T O | TR IP I L FER W TFS €A =W |
(©) TR Y W& ST @AM 8 T 2AF; PR P IIF TRAR A9 ”R B 0 | QA oAy 3
T IR WH TF© | (8) TR 1 I S A O1PIE BRAAH | (X R MRCA TSI

o1 Beotyy T, G S SO Ol | S 7 AW ANIAY & Tar

/!

7T R AT TBRG (BTU) : <3 TS T (IO (¥ A ©ef Beely <, SF OF I
oo Teofwe Fel 4a1 2 | «ft [ e MO BTU (British Thermal Unit) 9303 &M F41 T |
IGH PR eI N (Calorific Value) T 11040 Btu/Ib ST 25.68 MJ/kg.

| IREIACR 0O AR I A (AF TrIfeTe FET 65% TS TR 250 MW fagre Teeimea
Y FIMSfGe e Teima (@rg G S[PFE 35% M S G A0S IO T | P 4O
T @ e, 6 SioR, AT 8 (MR AFF I ¢ FEMSFET 57 e pia gremfacet |

[ S B : (HGQIARE, &S fawaib, 2007 — 2008 BC]

T fRreee : [@tF@ Md. Khalequzzaman Ph. D. Deptt. Geology and Physics, Lock Haven
University, USA.] @9 TS,

(5) IRFTATR IS NIFS F7A! ATS Tem TR “Afre S S0 e & e 77 )

(Q)WWWWWWFU&]EHWQWWWWWIWﬁw
ST (P SIS ISR A IRFATACR 18000 MW (GIoinsain) afstaa sifzar Sitg R @ Bifw
Y030 AT Y @S 25000 MW (| I IRATAC vfd I3 Sraifers =8 800 Mt (CT15H)
mwﬁ%mﬁmmﬁmwwmaﬁwmmwwﬁIo—lswmwwm

MCQ-—5.4 WWMWWWWWHIHBTU%?

(@) 30! A (ﬂr)ﬁ’rﬁlvm () PR

I TRA - meﬁ%mﬁr“ﬁwm|m—
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e AmT e BifEs € (Si0,), R (Ca0) 1 gArIRE (CaCO3) 8 Gl ST (NapCOs3) | 9@ feafo

T TAMI (AT TS et FIoa (OTYD TRYS 2 Nay0.Ca0.6Si0; |
F15 BEATTR TS : (d) INEA &4 Foafb o1 BoAmaes g SAATs @S 100 St A Fferen

AL (Si0,), 35 S Gl i (NapCO3) 8 15 9P g (CaCOs) G et 1450°C —
. 1500°C SNERT TEE FAE TR AT IO TAF T |

Na,CO; + CaCO3+ 6Si0, 13295 Na,0.Ca0 . 6Si0, + 2CO,
C 17

(R) CTeT IR ARRCSE 7B @FF T (NaySO,) @ s e i 31 ¢ gamies eopz
TGS I A 0O AT TV | LT AT JEees Enfeam s «ffeae =7
INa2,SO; +2Si0; +C 25 2Na,SiO; + CO; +2S0;
Na,SiO3 + CaCOs + 5Si0; -25 Na»0.Ca0 .6Si0; + CO;
DD

FICHA O BAMIT = ol Totvimaeet Sy WFTER 315 Cofea &+ fT6e v A1 Sroifes TAMIN @A™

r\ T TR e R pfere Tee w1 1 e AWMt e AGrT (K2C03), BaS0s, BaCOs;
;}f@;ﬁa B (H3BO3), @A (NapB4O;), o8 &6 (ZnCO;), efm a1 Har =S
~Q\ (Al,O3 2Si0,.2H,0) | G-I,

LY Fb (ofe TR (9T WHRE @ Cuy0, FeO, Fe 03, Cry03, NiO T TAMITTI A
G AT |

(i SR 16 bR wwy By, 5 @ W SRS 31 TR G 4 2 |

(jif) BT AfPITS FeO YRRt Berty F1b 718 07 G FerO3 AT TS T | O IMce IR
IR & faeFsa0? MnO, @M 41 =7 |
N (G i I SR -3 R CO; € SO, TR FE S TRPFFACA NaNOs, Al1203, NH,CI
271 G T = | |

WMWW JWWRW@WWWWWQH q;
(s)ﬁwmmﬁmsﬁ@nﬁmw, (). s FI6TS Sy AT SFS Wi, (©) AFS A

SpifafeR 1 IR 4 AT NSFFAY 8 (8) 4TS FIHART THfafr |

(Y) I T : T FICACT T JIBTET FIeTT, GG ST, AT 2R ¢ ToAMIPTR €0 IR

STAGANCST R T | TS (WG BITeid 8 — 10% LA S Fo_ RCG” (Cullet') FTH Q@M FT1 =X |

fBres” fNETS (Flux) T FIBTNE FRETer o1ea SrosIiar I I G2R ToAMe Jfa F0F, 63 (R4 3 |
(R) e Fox RST AT WS &FT : oW §fF (2F TS I TfEe Tow IR
154 Aoy 9g 31 SIS Folfed 41 |
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S TN Lbr\©

(©) 9FS IR A A I WA (Annealing) : F15 o FARRD; ©1R T FHRCS
2R Aoe FACT T WO A7 ST ST AGH (Strain) T TW; T BT ST (@08
JIGAD (FCo T | BIR FIHF AT ([Y FAF & ©TS FIHAANT (FINERN SIH@™ (Softening
temperature) 37 I AREE F=HCET G G3p QAR GR T RIT SHNEAR IPIR A 777 KL
A WT NS FAO© W @A Ao AfFACE FHANAT SPfafer A AR 7T A PIERE 0T |
FIHAAT T Srifafr 3o erged o effew

| STy 6T AT SETHICF FI6 A AT 740 O ACF IR TRFS SN I AR Srorary
fere FBa AFer I A 10 poise (ATA) ¥ | [1 poise = 1 dyne. secnndfcmz] HIYAY PO

yifafeR Srem@r 454°C — 482°C O3 o = | @A Fifeaced oy SifaeER Sem@ 780°C @3 T4y

AP | PIYRES FI6 I CICI-A1RA A1 QRIS 9% AR 450°C @R T4 4718 20+ 1300°C]
(8) I Iw AR (Finishing) : SWifafeR Af&wa 27 FI67 SIWE @R *F AT 2iferet T

GG S 7 |
coTre ST
KQCO]I’J‘ZHCOj
fferet <ife (Si .
(5) ($10,) j W 5 2

2 SeiTe v | e sroa
s, [ | e e .,
A 3 BT m O

231z fod-¢.¢ : IR Teoimeaa ¢z fog

| AN 4+ 2|4
@A A8 : | RAfSH &1 I15 (Varieties of Glass) — @ l: ®
() Soft glass Il ALY F6 I G AT = GIICT 1T GNCAN @ MCQ-5.7 : @S BT &Y
SRR BT Q0 | 97 AR FIFS T | TR 9. @ 204
NayO. Ca0. x SiO, | @b ©s 7w st 9| a;7 Heq, #1850 B ALO
Wmﬁﬁﬁﬂmwwﬁt@s@ﬁglassww;mﬁ-(_)"_1 2 AN A, :
Soft glass & ‘Bottle glass’ 8 9t | () Ca0 = (%) NayCOs
(R) Hard glass 3 Refractory glass 31 6™ 977 : Hard glass—4 =519 @ Fpeifsmm Hfewss
AT | GF AT FLPS =N, K0.Ca0. x SiO; | ¢t e iest oite | Jeab, Piesit, o= ¢ faares

@ISR *I& 6 IFI1S ¢SS hard glass IJI7© 2T |
(0) Flint glass 1 Optical glass I € 77 : Flint glass Y93 IR | {35 241057 e, «5iFmm o

T BHETRT AN | «fba 4@ RIS ZA Nap 0. K20. PbO.xSi0, | 7R 315, R9yfe 31, optical
TS COfirs (TE A E2e = |

(8) Crookes glass q G 917 : Crookes glass 20 fIw <@ optical glass, Il (BT &=
6P UV 4 aifetard 3 1 are ciifeam, «BiBmm ¢ e Bt As; JeRe kees 20+ NayO.
K20.Ce;03.x SiO; I'5*HIa 316 Roma «fs rage = | [ 11AT- 649]

(@) Opal glass I ¢ YR AWl 316 : Opal glass-a FEA™, FFBEN (A1 Mg), oz Bt o
CaF; TF; AT FRIFS AT Nap O, MgO. ZnO.x SiO;. CaF, | Opal glass ST (1% tSfre q9z©
Y |
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)
X

A
AN

b8 B LG AR R ]

(Y) Gena glassﬂﬂmﬁmﬂﬁmﬁﬁtﬁ?m:mmﬁﬁmﬁﬁﬁmm
SfTFE AP | Pyrex I Gena Glass 392 PR, 1% ¢ Ry armfr e AfStadl = | Pyrex
ST TRCF© 2= NaO. K70. ZnO. BaO. x(S10:. B>0O3) |

(2) Fibre glass : @6 @A Bffab amigs | s FHCF Ao 5F = (0.01lmm—
0.00 Loum TPTETE) TTTa SHEITe AT 7 FAI FI6F O (3 2 | U T I 7 | 4 ©I @
fare SRR | ot e 8 ~is I eEfers RS W | | |

(v) Laminated Safety glass : Hard glass I o5 A Yo ME NRRTH TR 4801
(butyral) 2353 SRAT LYW ToN1ZA 2ABES AT @0 TATS SO AT TH BILA 8 SHSIA
I (BT Ol 2 | (N5 SN SR i R oft 9% T | WS @ 6 LG SIK A, O
a3 7N Safety glass | FI5 SIS PFAGT AFDF G- ST A ACE |

(») Coloured glass I 3T FI6 : GTET AR 8 TP MR TAMITTR Y TAYRA 4IgH SHRE
@I, Cuy0, FeO, Fe;03, Cr203 s NiO faf*ea fafey 06T FI5 Lol AN 2 |
@A A6 :| (5) A €7 7 (Etching of glass) : 6 647 (TR W< T O 649 41
o TN T 5@ S8 AT (1T (IR T4 =7 | (AW T SR 8917 HF BTe (otet Wit FIo Si0, @

3T HF G5 Rfa 903 B3 TRGEE BiEhRe afie (H,SiFe) Sedis S0 | T 9511 I913< JI0H

& T T | A A e Q7 GRG0 (el 2 | FIHA 89 4% 731 W& Etching of glass
0 |

Na,SiO3; + 6HF —— 2NaF + SiF4+ 3H,0; SiF4 + 2HF —— H>)SiFg
0As, Forefs, ARG TeWes Wit 10T @&t S 2 |
(R) IC6 &% oFT : offfT IR0 NN ACANFOF &9 MY Laminated glass FEF B & LA
0.75 — 3.5 2% (a1, 19 mm — 89 mm) *fF ey 3= eF% 4P ¢ofF F41 2 | Laminated glass COfAC®
WWW@%W@W%WWW%@NWWW(adhesive)ﬂi
SH5Ie] @ SR AT (ST SICHT T | 316 & % oFt farerar wd ezret i, qore™ ¢ fafeq

5 : mﬁmﬁmﬁrsoﬁglmmﬁf@iWé-wmﬂrﬁmmﬁml
| (1)Melting pointof glass ~ : 1300°C,  Viscosity : 10" poise

(2) Working point or temp. @ 950°C - 1000°C  Viscosity : 10° poise
| (3)Flowpointortemp. ~ : ~900°C ~  Viscosity: 10* poise
" (4) Softening point or temp. & ~500°C  Viscosity: 10" poise

~ (5) Annealing point ortemp. : <~S500°C Viscosity:  10'* poise

(6) Transition pointor temp.  : <~500°C ~ Viscosity : '1012—_1-012 2 poise .
(7 Strain pointor temp. < -'*-'500’(3 e Miscosity © 10" poise S
o WW{W-:: @ e -'Cﬁtﬁ?ﬁ?ﬁm;-ﬁﬂﬁmw:ﬁﬁw(cci-exist’) 4,
oI @ SWIda SFRIE 31 melting point T | T TS FICHA (A B F7T1% (72 | ©1R (TTeT-+T1RS
AT (o8 SIS QA 1300°C STPIEILE A1 I FIOR G Sl A Liquidous temp.
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S oS AT - | LY ¢

¢.co Fafie Beimea S

Principle of Ceramic Production

fafirer et : Pafe F e JHg (pnttery) (GRePTAY (table ware), Slamfba IFwe@
(crockery), SNTABIA JAMAT (sanitary ware), 99 & SIFIGT 1@ (decorateir) TSFIMTF QR |

Pafie Temea TomrrnR : FrRifse Sl Seamtam ey f&afl o e -

() BRI GF (PEPW 1 I WD) : TR @ 20T TGO FIRIN Ffeeab (A1L0;. 2Si0;.
2H0) [pAT12-191

() B (FmtE a1 D) : Si0,; b Twerhr T g7 1 -t IRSERe e
e 303 | Prifies ot srdeer ¢ T e e Fam s B ees =0

() @ ™R (felspar) : STERAT (ALO;3), FfFRT (Si0,) 8 WA wI2rex et aifde s zgem
CFT™IR | @6 R A B G (flux) T IO 2 | (o7 A (TR Bl Semts I9ge
= | @, (i) B @R, K20.A103.68i0;; (ii) GTeT (P ™i|, Nay0.A1,03.6Si0; 8 (iii) 2N
@, Ca0. Al;0O3. 6S10;.

* Retere : Rferam o1 fAfemnssa om oM 397 38R & JIFS e Rores 3r iR g
T 1 @, Prafies fieg B omieee REs T 597 B (Si0,) o SrHsiar 3% $919 &+ e
(T 1979 ¥ |

R i 935S T RS : @R (NayB407.10H,0), SR (3NaF.AlF3) |

T AFIR 5T (B% %) : AlLO;, TERE (CaCOs3), SHTIRe (MgCO3), ST

(CaCO;3. MgCO3), FeO, Cry03, TiO; X971 |

Prfire BesimeTa TIRTS : PrIfCa T SAM ST GP-7 A 2R i Biferet @ Reteres e
(TR G FPfed o R gRire Tee 34 = | B4 600°- 650°C G 4 SE-& faere
W WA 2w SefRET (AL,O3) 8 FFR (Si0,) fee Teeig =31 |

QI 940°C SN SWHMIA STEAAT &RF O SRR IE WA ST N5 I | AR
1000°C SHN@R WA SyEffamr 8 et firefs fReiee: cremim (K20.A1,03.6S10,) 93 Soiffers
fefers =@ WG (mullite, 3A1,0;3.28i0;) 07 R | SN STA I AT 1400°-1500°C
e w1E el @he T fREBImEs (crystoballite, 4Si0,) *iff® =W | qOIT FILT
fEEoINEea wam s Besiy = | et Beolg siftem coirer Bt fepfbee Reb” 307 | st
RS 2798 9CH -

(i) SRAI-G @ : AL,03.28i0,.2H,0 -82%°C, ALO; + 2:8i0, + 2H,0
: . BREI-GF wgTEfaET forferaer
(ii) 8B 97 : 3A1,05 + 2510, 1290°C, 3A1,0,.25i0,
CHTIR L GIEY

(iii) RRFGDIEAIRS 5197 : 4nSi0, 220°C, 1 (48i0,) wHrm
s ST

A PR s fafes

3[A1,03.28i0,.2H,0] + 4nSi0, 1220°C, 3A1,05.28i0, + (n+ 1) 4Si0;, + 6H,0
bR fHferr L0 bzt
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LY A — fReIw o[|

BRI Seove aferl : FiETe €Tl 5T fege (A PRl Sreme 34 2 |

(3) Bt (Slip) 2% : e srm-c, it i @ e @3 ffiie srpetrrsa faveeer onfr @t 3=
PTG ©ae R Cofd 341 25 e 3% T

() PR @3 (cake) AP : ot 1ofa 47 @ e R ept e st stmnd (aee a1y @ wfsfees
Aife 72 B T s Affes a1 T G FOE 65 O |

(0) Prifemiia i @ FERR (shaping, drying) : FHE &% (o7 ° @ 07 PR FRF
@R 3 e w1 (e [ Ries o 3@ RSy A (@, 19, 2ff, b, &, o Tonfre)
WIS (VAT TW; TP GIPNAE Shaping 907 | I BT6 IR TGS I AR T 9§ 31 < | OF
AMRATE IRF (blank) I

[W*T-'?'fﬂ](a)ﬁsb‘mﬁw aiftR : siften irer PrfEIRE fATE ¢ W FAF & F RPN 6o

calfeR B ¢ ST YRS (AT =W | @ afene ‘Rgh TR 0 | F A GFYA-CATTITT (one fire
process)ﬁmﬁﬁ@%ﬁ e @ 0L T T | WHKIF FIANS AT 4T TF AW (ATSI %06
o Wae +ita B eoig 7 @ (aiftm a1 =0 | et Praifie sl tofa =

T@ﬁi:r qﬁ:l_{ﬁcw iR ‘Sﬂ%* | cafém fimre
Ww‘"””a R | 28RS RIeR |

23z fHa-¢ v : Trfiemms, Seimia earzha

cifeR-7 grarEATet : (et I Wbw o Prfieemmd %, 37 ¢ TH fye S W) 9
Se PRIRRENAR S vy ¢ %y 3w T iftR %41 230

(ofeR TR T AR glazing e = B, SyEfiEr ¢ @A @l @ 9l-2 @ 4red STHIRT
(CaO/MgO); GGl (*TC THZT (PbO) ¢ @I SRARE (B,03) TS AT | (FfGF FHIRE (Fey03) ¥
Tofifers Sl =@ 3 9k 0.5% @RD TH2E [GEFs Fa 9 3 @ @1 Cuo e
FrfieTm®t 79w 39 ¥ MnO, e e 3 7@ =7 |

RS oo, 1 T | B BEURATeR (o SFEE NaCl fefbca e FBcam SoEgRers NaCl 1600°C-
q RrafEs =@ Na,O @ HCl 57T Bedg 9 | ©47 Na,O Prifitsa fife=st (Si0,) @3 i sifFre
Na,Si0; Ui I et 35 ea wyrel 43 wea | i sw oy wfe fua efeft cftr

T4 T =T AT _ AL
| MCQ—SS a&ﬂwwﬁwmmﬁwswm | |
L W i e s S H e s e (57) NiO ~(¥) MnOy

I—EEFHH‘G: ATy Wyfve Bge Fafi@ (modern advanced ceramics) I@ AT S

ST (@, BeO, AlO;, SiOy), Pl FZGIZT (SisNy), @R FIETC (B4C) ¢ B FERC
(SiC) T WM AT SWEMIE- @ | PSP Feiw Sl [A1,03 = 2054°C, BeO = 2578°C,
B4C = 2350°C, SiC = 2830°C, SisN4 = 1900°C] (23 orae qq T T WAME I (TP
= Wwwmwmthﬂﬁwﬁaﬁmﬁmwrﬁwm

tapifes Tgeeoaace P 9ge =1 |
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SRATST T Lbq

¢.¢.8 F-CoMAR TAWTTA RIS
| Principle of Pulp-Paper Production

AG : T JO, I, W R Aefore TEe ¢ e efFueresa Tm SrEe ofen
mwwmwwmmmwmﬂ,mm@mwwmvrracan:zﬁ
(oE, GHEOIZ, F© ¢ TRTFENE Tfg Tonfa e et |

o, S, *9, G, W,Wmmﬁwﬂﬁwmmi@wmlm,

(a)mm(ﬁwpmmwﬂ-nmwﬁmmwlm
AfeTIT B (1,4) MECIHIRE T AT | 5% 20 Tfeweaeed T9 IR BAWMT (40% — 45%) 1| bR

AT COATS SFMT I T R (A LofRTs 37330 = | U)g«y 910 , \q=1 8]
(R) Pmf8F (Lignin) : WWWWWIWWWW

VpeItd Wm0 iR 302 A | Bfetm «fb Afese 20% — 30% =)
(©) RRCEE (hemicellulose) : ERCFETAE A MRS (RG! ATHT B-D JINE “Afea |

Tfern «fba wfemre 35% — 30% 2 |
| o1 TeoAwe :| AT AT A (CTMP) “i&fers fmfm e e e erpes

FIRIMNS RF I R CAEFLES NS GIT C(RIGT WS ARG I (T (FT A1 AFS F41 2 |

IS ATHTTFNCE A ofafs G f 240 | fo7 g IET %o <Ay Seowa <4 7 |

@~ (5) AT AR I FFo &S (Kraft Process), () FEFIRE *&lS 8 (19) GlCI-ATF 4&fS |
I e e (KPM) W5 1 ST =i 333 23 |

AFCED I FFC ARSTS AG TeAMTT PINS : ARG %S 1 G IPNE F1AT 4afo,
O QTATEGAT ST6 8 ATAAE oW 2= -

(3) CPRTes T : JEPi SR 499 P19 | TS CFLeer FIZAR Q@ A; @l a3 A= |

(R) TR T : 27.1% Na,S, 58.6% NaOH @ 14.3% Na,CO; GTHIA |

(0) 3SR qrerd (Raw “mif) : @I TREAZE (ClO,), FFBAN YZeoiT @FRRG Ca(OC),
03, H,0, 39717 |

«q efe M qiest avmfee Afe Wb _

(5) CIRTEPOILA FIBITT {FAT EDFA : IGINETACA I 8 T FIo= (TN, Wi, FrE, Iww,
02, fHare Fepiva (RITOT [FANGTANE TIRTEHON (digester) WIS BT q0OT ANG (AT 2 |

(R) CRTEFHA TR PR @M @ ARTH TR TIREEHIE JRR PFR 196 27.1% Na;S,

58.6% NaOH, 14.3% Na,CO; 33« *Witda feres 12% 1 539 @M 341 < | SIRESoE SO
170° — 176°C, 519 15 atm It &fs 35f s 110 W(Ib)%l?ﬁﬂmm‘ﬁ%ﬁ"ﬁm
30 RWG c2tz 5 91 50+ | o Forifee @ e S Fea e wieT |

(9) CFITE RIFA : FR T F 91 DR o orpeme #1297 9 o3 =0 | &=
elferary fefe Rt Tofa R (filtrate) & ‘TP PRIE 3011 WS NayCO3, Nay SO, '8 ST SRES
o1, CEraram, femifas Tonfn A |
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Lt e — fedi o«

(8) T Prerre Rer : « mmfﬁﬁmNaﬁmewﬁﬁrﬁwmm

WNazsamwwl
Na,SO4 + 2C -5 NayS +2CO»
. (a-)mcmwwnﬁww WF T CFIFETE {F I PR 1@ 91 W GR FES 40

B eff e WSS (RIBT FIoT TFAT 9T IR (FAR 47 NP IMI CFIIE NG I |

(b) *em R : T, I CrEets @I TIREART, PR JRCATSRIRD, SIE 8
EET ARSIZC T Bty I W1 WIF Cly, @ JIZT Wi I TR | G0 RS (eS¢
AP A, S, FHE Wt A I3 ITICET IR @ @A FHITg T 1 | BT @ NSNS
T (Lap) 01|

e . T
e e

SAEDA-¢.q : AFTPS ARMOTS (AR 2ATF VAVIAT I=ZfdA

AR (AT NG BEAATTA TS : I7T 8 AW F0S & 40 — 45% GRS, 30 — 35% RECFEErE
8 20 — 30% TP e | AFTIS FerS [fog IS eferad WP EREFES ¢ e
FATS IR WATRCND 47 @ FI2 AN TH SIF IMNG & 1 AT 907 | 9 A A A <O
miﬁﬁaw%mmﬁﬁt Gor e P faenef e fifte e @Mt 3@ @FIR i A6
COR oeTS ST, Teget AT 6 T TSR AT TeoATR F1 2 |

A (AT I Lo " - ]
o T T (AT FEIS 1O 41T IS COR T | @, (3) bR, () R 8 () IMNE AG
tofd | |

(3) RPR (beating) : FER WO CIFIFTR RO ~Mifece 4 R Sl w0 o7
et tof =1 | (BT DI 3T TN @ J0OT WP SF AP 4 2 | AR ©aS A A 77 T
9T (9D (O TF | IF WY ATECST R 8 NIRRT (Sizing agent) 0o @& (resin) @ FofF

Rt 27 | G ANET ST WS RTafor Saa A NS =S 8 Ap I | (B1F FM&r (Soaking
Paper) Cofre ARfER GU&H JIXS W 1 |

() RFIERR (Refining) : PR F1 o1y s ReRam GPW GO &0 @ 41 27 | @ G
g wregE g6 (2 e | e Rk /1 feee B (filler) 0 G (3Mg0.45i02.H0),

S CaCO; ¥91, TiO, 2ot «r Rawaaes IBwIN QECAERZG Ca(OCl), @™ FT GO
RTEAT GBI SRl FA0T TN 53 WISTS (ABA (I 27 GRS SPete] 790 & | @ T4

RIS ST FIPeT! 1w o) 20 Py AT AR (o1 (i = |

() Frice MG 0of : Rrwidfr w1 P 3 g ‘PR ot a1 e afe (e
4T ¥ IFITER WRIICA 51 e o1& G FAee T 0 | @ P IPIER A6 ¢ B 4Tt A1y
| @,
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S ASF TS Ybrd

(i) ST 4ITst, QAR 7 @GR NRIRI Sp A1geE 519 foeg Area MG oAfforesae,

(il) RF 41T, (ST FNCGT NP (F FRIID @R AT A AN oy

(iii) ©F 4Itof, TGS (T JRIFT @EAT ST FIICET NOCS 90-95% THFFA G2

(iv) 84 4T, 317 CITY rITEICS! AR qers Rt FeTEIR I T FrovE NG 0oy T2 =W |

[ | [efew acers |
m GTe 1
Y reTE a‘ﬁl_ﬁlﬁ

MCQ-59: m@wﬁﬂﬁm @ﬁmmw
ﬂwwmrcawm |
(1) fﬁzﬁw‘lmz? 1% NagS, 58. 6% NaOH,
14.3% NaClO;3 <% &R 53¢ :
-‘2 'i--;_-(n) 175°C S I@®  (iii) 15 atm, 519t
L (i)ﬂ(‘ii) (@) (i) e (i) S _-(a); ’611 (wr) i mu

- (*1) (i) @ (iii) (%) (1), (i1) '8 (iii) i e _'.(“f)l ’6 iii ("T)l n . lll
¢.¢.¢ T Temraa Fmifs

Principle of Cement Production
Prowba RS : s T e B, wrefimr, & Sonfm dum fepce @RIE | foat armfe
TIds @ &1 el sfifare i err Fm= et TR A | A FEE TBR WY TG (oY 1S IO
TS IS 27 | I b1 =ifoR Biears Beotifirs =) e, () oNbeTe Brsrs |, () e Biesrs .

(0) IR SYRAL PG, (8) FURALIIA BILRS | OTF IRATAT Besiifire Bt (oite® B

(Portland Cement) (g% |

cNberTs Prearda e - CWEWWWH‘WWWQW
Pzt fafk arde 2l ey, 21 stifvw Seififers s ced 7y @ *1& 3w mied s =1 | st it
Q I A AT (MBS AE G NG GF 4R *1F AT O] RGTT (B 59 et
AR |

cmmﬁm%@mmﬁa%ﬁﬁmwmmﬂﬁwmﬁﬁ%w Ok GF TGS
(Hydraulic) Fiee\e 3te1 ) 1 Rey iR 395 20 @ cibenTs fewd |

COIS FTeoa Y : (bTe Breeba TS e famene -

(3) B9 (Ca0) =60 — 70% (8) TR (MgO) =1- 4%
(R) =T (Si0,) =20 — 24% (@) R THRE =2.5%
(©) AT (ALO3) =3 — 8% (b) ATER GREHRG (SO3) = 1.5%

PIH-T () -88(F)
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LY. 1! R — ST *i@

WSS S IR A Ca W9EHS *wd =0 §F (CaO) I FRF—afb FAMARE (TP
siayT T | W N I RSB *mMidare s, SrrfiEr, MgO , SHEW SHIRS, SRET F (TS
AN T | FAToR TAMS e Seits et e 3mt = |

_Bfemet (Si0) by CaO *#31 A S
cIGP0TS PRro SRy (afss :

(i) SRR BTt Am &, 9 Teme e s @i = )
(i) T W AR PO SIereis wwG drs; ¥ I # (strength) AF | WA R % AR
(1.9 - 2.14%) QR T, B w16 7 wea
(iii) PR SIS 2 0= AT AT &G Y |
(iv) SUFREE o3 Afmre @ 2 B (@ Srereife s <y |
x *conbenTe Prard o SR P TAWIT AT | ¢TI,
A /sy enren Som BRI BRTEE, C3S (50%) : 3Ca0.Si0;
S(a) Ry T wiREEtRI s, CS (25%) : 2Ca0.SiO;
(©) T TAMIN FIRFTFER EFIAs C3A(10%) @ 3Ca0.A1203
(8) TY GRIFTFRRIN SFRLAT (w15, C4AF (10%) : 4Ca0.Al03. Fe;03

| BT @ SRS T eI IR (5 S 97%— 98% AT, « frere Hrawta T 70T |
e A S=B 2%—3% ferrm g e =2y

CABTTS BT BermTTs RS ¢ (ATeTTS Branda SermeTa e e BAMH P
FFOENEDS A TN TAERE, WE AR, FE-8sEs CaCO; (F TeAR (AGr §F A I
(Ca0) | SR L4 X7 THAMH FMWIG GTSRT I SRCHAPEPT A 20 51 F (A1,03.28i032H20),
SRR TS A8 (gwe, SeaPiRETs mid (et Tenf | @ets efies B, ST ¢ Fey03
MR T | Q 7 IR IR SR @lld (RIS WRIER S A faans Prarba Y o e 3w
q e RRR TR 2%-3% =iy P (CaS04.2H,0) @@ fiftgd fiffcn cnbwgrs Feed
T 41 T | |

cAEPrTS BT Berim AR : (AT B Tesim oAb W oo =0 | @ -

(3) TR GO et 0S4,
({) ©NFA e FIGIET T (AT IR TeAMT @
(o) fmaiam kg e fEieTg 2% —3% fifigs fiftca Fioard toft «ar FeRfeae |

AR IR $or e toft TR i A&l | R | @@ ,

(& P& (wet) TGRS [T G <=5 F) 6 | (3)9H (dry) 14 (qow0a Gr <=5 &) |

(5) IBTTTR GO e TR

* B AR : FFIRAT I FFORNITS FEIF @I FAFRRS AU TGS GO T
(Gyratory Crusher- Q) @ & 3 (ball) five ey fifegd == q 5fs et fo (wash mill) T
oA AR GO SATHIEANT TS VF A T | @ R W ARSI A1 SRAI-GF 8 ISR

PIRA-F (TF) -88(%)
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RAGEF TR TR

Yrow ArIEANel @M IR Fepfbre ‘@ fwrg fifkgS 3ta Tewaed arien =@ @ R a1l
(slurry) IC7 |

* OF AT :  AROTS FFPRIT SO 8 NAGTACRIP SIS FIHIAFCE PFSNS WIEF GG
T ¢ I e o RS e Far 20 | «3o Teon eifie Rk Teimaetete Ty wftmme fac it
fwr-a @ a2 Terg e tofs w3t = | @ fepefbee 2-Re (raw mill) 71

(R) IR R (WY W 2-fpr) @ feer oliie - ol afent o @I omi-
faree “%fe | qafs Boa e g Hfeer wpfer ffive Fvmmem fepe oliew a0 @)
b oot (Rt SR RGP ATt (T AF | REE ANy WASSRY (@Y (A (bR
AR (IR 24 | P afon Iommem it s (TR oF *wfeg 3-fe fepees) fom Soferm
THIR-IF WYY FECS @M FA W | GE (IF) A=y jieive FiFear e e Tee s
IR TR fNT59 ST 1500°C @R @9aT SRT* 800°-750°C SNl It | §feifbw FiFeribee s
(TR | BT TSR Ty 23 ffere srefmm HifFet, Iehrm et 8 FretRm Sy
mﬁ?ﬁfﬁ@ﬁrﬂﬂ?i@ﬂmﬂaﬁﬁﬂﬂWI

fee g (Cooler)
foa—e.» mmﬁmmwmw
Wmmmmmwﬁm
(i) Rfea Teffaeiest @rr 800°C Sretsmay i fireeerz 7w onf) Irdies = g e ffe z
(ii) BT e 1000°C SHNER §ArARE (CaCO3) RaifEs =@ 713w (Ca0) 8 CO, Teoig = |
CaC0; 2, CaO+ G0,
(i) B fA=SrT 1400°-1500°C SMHN@EM «2Y (CaO) @ SIEAT @-G7 TAMNGTH ™A
R s—(y) wRFmEtmm Ffnsd (2Ca0.5i0;), () ERFFPRm fFfted (3Ca0.Si0,),

(9) HRFTFEREN SRS (3Ca0.AL03) 8 (8) GHRTFPRM MR @35 (4Ca0.ALO;.
Fe,03) Ty 3a | @ *mdetea fepefl or 30 B 3fS 2 e faeza toff 33

2Ca0+8i0;  YC, 2Ca0.5i0, (wrRFERRN Bferat)
3Ca0+8i0; Y 3Ca0.8i0, (Grreminm fifFr?) Pt

3Ca0 + AL0; 1Y€ 3Ca0. ALO; (GrRFTFRRIN SFfTs) L
4Ca0 + Al,O3 + Fe;05 1450°C, > 4Ca0. ALLO3 .Fe;03 (m Wﬂﬁﬁm Cﬁm)
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LB P — (GO 2@

(o) B ¢ Rerrw AR R tof : e Foor g fm Aroe T Ao I 23R
Mo T TR s o T @R e e T Ry @ « fikgedt e 2-3%
RPN (CaS04.2H,0) @7 fiftes ffcn Pras-fep toft 701 =1 @t age 31 B feris
FRET I IEETS I |

Rpir €01 R S T oY TR SO SoEe HrRITERRN SRt (3Ca0.AL03) A
A S SN Y GR A F T | ey S Frawmeitw syefieat-«ge e e s
SHA FIFBRIN TR SERTas Seoly a9k Farte eun 4t afemms 153 30 | ¥ Prarda

BI04 I FIOF @MY 2 | |
[
'1L_ owd, S &

Ball Mill-4 Mash Mill-< Ball Mill-

fifegf owfe TG AR ke oufs

i - e | £

SRR Slurry

2= - ¢.d0 : BT *wfere Frars TeAms
Broacta &G YT (Setting of Cement) : BTACS A fipee Firwcda TomrTgees Wy WY
e (hydrolysis) ®1&T Ca(OH), @ Al(OH); @3 ST (171 0O T R Af-Care (hydration) w1

CRFTEBEN FFTEs @ HIESFRRIT YRR SRS (6 F1 37 (0 A0S T | P 77/ 01
A Az ob (ry BT 16 e A = 9 af s P wmb I A Setting of Cement

QT |

() W Reeee 7@ GRerehEm et « GReEPEN Sefitit SRS Ca(OH), ¢
Al(OH); «3 (17 (O I | (@,

3Ca0.Si0, + H,O0 —— Ca(OH); + _ZCa().Si02
3Ca0 ALO; + 6H,O0 —— 3Ca(OH), + 2Al(OH)3

2Ca0.Si0; + x HO —— 2Ca0.Si0,. xH,O [F03© &)

| 3Ca0.AlLO; + 6 HHO —— 3Ca0 Al,03.6H20 PG (5|

(iii) BT Gifbe-q R et : Brarba SAmm GIRerBRIT SRRLEG (3Ca0.AL0;) s
wo GUT 4TS AT IE GR FO UG 4 A otd 6 ) ¥y R (CaSO4.2H,0)
SRR SRR S SHEA FFORI e SYRs 0o ¥ | ¥ Faros & &=
3141 e AT BTt . Beety I oieda vpel *fE @re I, G TR AT | AR e wmb
efferee T ¥ ferepicR ¥1e | [bﬁ’r 16-17]

3Ca0.ALO; + 3(CaS04.2H,0) + 2 H;O — 3Ca0.A1,03 .3CaS04.2H20 + 6H,0
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Principle of Leather Tanning
(BfR- TREET : T BT TGS IPTHS efFaens I Sfeed 7o aﬁ@wmmm

WA (Leather) @ Af® IR 2AfFATS BINGT (GiAR 07 )
* BINGT (BT ATHENTS! : A AGTAT BINGILS WA IR T FAR & ISR

AW 85% REES @IBArE qenay Bt Sg-Reawd faw (3t 15 AR0eR 5INoR (G F41
TG 2T | mmmwmmaﬁmﬁl@wwfwﬁ@eﬁmmmw
3 MR Sifaere Far =7 |

ﬂWWWWW(Tmnm)WWWWWWW q %
(TR (B TS TR | (T Y (Bfee eiferar iy =7, ﬁWWWl

BIAIfATS STl A eTeaaiE Y-S 7o R
faow a1 =0 | @,
() fa-Bfr a1 A 21T effemaae @
(¥) O eferea
(F) B-Ofe 3 R OF afiFaad : T FINOR TNYRTS 85% mfmmw (cefrfﬁa)
1B sifare SpERE, @R, M ¢ IERR@E o A At | fRi-Cofer afereIeT sraee
AWM FPE RIPTTE SO TAMS (T TRAFSRT R T QW | 9fb b 41et 90y = | @3]
(o, efenears @ srer 337 = | 9-(0fr afsararesarem aft g 21 fvga -
(5) BB, () GTRR, (0) 7R, (8) MW AR, (@) B 7P, (v) AR 8 (q) PR |
() RFBRR (Curing) : SIS AfFAGTOFA SF FAS IASWA FT07 T | & SN SN (&IfoT @
FIFO GANS a1 ATI, (7 &= (O 33127 1| ENEAN @IIRT a1 4wy 739 (NaCl) a1 (FeiR F99

T FI6T HIGT TS TUPER A Sopiae wdie (@@ o2 70 | [P Forafers a1 9 | @9,

(i) G- TR e (ii) JI_T TR |

(i) IH--T9RH (wet-salting) “&OTS FINCR @7d @R <ffFart =9 =few ey o ser e
TR0 HINGT FIPTE GOIT @0 519 Tt & wo e <inife Fta ar =3 |

(ii) J=RT I TT F-of1f RPERR ~Iwfore FICIE My 7R FI0T (26.4% NaCl 530) (R0 &/
MY B! IS 2 |

(R) CIRR 3 #AfATe o : fFefr-aa * Sivfare s sIene AR fare (@ 7 1%
3 T | O HINYI (WF A%T I Y& W | AT TG AP (BfR A SIS TRACAT W 4TS |
ORI BITT (F & G A soaking ¥ @ WAR TH 2, T (FEICEH FIZIF WIS 2 |
GTFTE JIZS A SO T A T | O FIGT A S ITAT Sy A |

(©) *EfR I TF MEAMFAY (Liming) : 21re fSemar 5o «ta 31 @ [Ca(OH),] #if+re
AR T | I (FEITECTD (ABIRE IHA (-CO-NH- Q) FIT =Y e 906 | e (@&ifo P @@

28 —NH; SR 6 917 &8 FHREED (—~CO0™) SE IF AT |
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L58 T — e #iq

G SIS T, o, Bie e @afbary avd 7 Fre g W @& (sharpening) QT T

T | TR TG TRl CSA AFRIRS (Nays), GTIfEIT AWHIRE (NaCN) 8 06 SR |

@I 3 RO Ypoid T IR 0 BB (cystein) FNE SUTIRCAT «fFtes WrpT westeifb i
TG (S-S) WA B | iR qETeE! @ TIRAFEIRE (S-S) IHT (S N (AT
AferorBIRe i ST 20 TS | FFR 8 A= GTET QT BN (VP AR T QIS 7S = | 9
afe v —

(i) T @ Sy (MDA AW 42 2 |

(ii) CeNfOTTa NRETTIINIR T QAP IFPR T4 T | 53 A5 o1 “ifaes e @ =y

(iii) S FIRIPTIZ WA M T |

(iv) BTN (Ut 5 @ foer 73 < | |

(v) BTG ceifbe e a1 (PFITE (collagen)-¢F (GfFR TATS Fa1 =W |

(8) T HRFA : T IR «ivet g+t o w7 <01 SR ¢TI <L 7 IS SIS A
AT FFPIRT , NaOH, GG e (NaySO;), TR ZIRMGHIFFIRE Ca(HS), @ CRERIZA
I (CH;),NH fre et 321 23 | @3919 (IS Q1T 8 9{T3 QTS I (O1! g feay ¢ vz <=1
cu

(@) T H2¥2 (Deliming) : I AP 210 @ *f0T SWGILE NH4Cl SR (NH;);S04 TR
F39 QT IR TF FAZW | 0T (S IR BTl THAYT I

(%) @R : 57 I AEIS ST @R GEb ferd T 1 @R arerd zre califteEii
a2y T ¢ SRl fert ) @b e sraer 2@ 77 @b Sy [RraEs 303 @ 3

q AfeFIT SINGH eIt @ pH T JPT #ATH; BIIUR TS 3 o |

(1) PR (Pickling) : SIeS Afwe (B R (mineral tanning) AR ST BINGLE #FAT 8 1.5%
AFRFERE GBires R S G0 T T | T4 @EIeTad pH Y38 0T I GR e (G99
UEFHIYR, FELE DIIGH (TS 2T IS AA | @ AfeFars PR 3t | FePr @3 T srer @ifvtR
Ca #39 CaSO, T WoPIfes = R @Bt G 73 PP (salt linkage) B I3 SIGTF (@
BfR-9T BTN IR (O | @FIN BGfR-G7 pH 20T (4.0 — 4.3) | IS TFAIT FR  fRed «fere
BINGIR (SOF AT I TR WRF pH FACAR @A AR &S AT, O s e |

_ 1-NH,~Ca-00C-] + H;SO4—> J-NH; /et Free&r OOC-]+ CaSO4

QAT gt TR SR o () @ cafbw PR 31 (FEITEE (@RI TR |

(%) Bfr aftFrze : FI5T BINOIS A SIEH AfRs IR & (G effermzae erme 1 G R
w2 afeFmw s ) @, (3) e Gfr 3 c@Em Gk 6 () Bftes (Gfr |

@Y BRR-9F TRET : BT SINGILE AP SINET I MR ARIS IR I PRIFR GivoRr o1
ARTAIBIZE AT TSR (H1RE I (~CONH-) G T RS Wb Cr'' S WIRT (IeTes
FRIAGTNT (FFCE-FIRAT-SrH Gver et “fes Fa7 afemms @ G 367 | TS GaRy
Befag s R femm 5T A =1 307 BINS! #I67 R (3rF & U |
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qRASS T Lot

G BRI : A @ TP TR LS FAS (HF-BIR TJIGS T | FRIW (@ AT
mmﬁm(lﬂ)ﬂrﬂmuﬁnm(pﬁ=4.o—4.3)fﬁ¢ﬁtwmt5ﬁwmmqm
RS @B T AT FR-PReeE orx @ @b @ @EmEtR WIArFeE (-NH) @9
TR Cry03 @8 Cr” SRM 7 FHRCE 980 TR R SR (Freiese P IRFEes 1@ (-CO0)
G @ G2 O S RN QTSR IF W RIS (AN SrH SR A I o5
A | 3 T GTEIRY BB W@ sIer @b W -Reaes 95rS A A1) @b T ISR (-
(OfR-93 ¥ R |

Q o I6ET BRR GUEBAS S @A (1) T [Cr(H,0)]™ ¥ ofit 2 |
& (T (BRI c@Rfim (1ID) STEEs Cra(SO4)3 ¥R HIrd NaHCO; QM 303 3¢9 pH T4 3
(T I TR 4.0 — 4.3 G T I T | @ G @R 7R GAGS LA KA WIFA @ (1)
IR (Cr(H,0)e]* tof & | @ B0 pH e BT @ FHRM “AfFarfimm (I11) SrHRe Gt 107
A A |

Cr2(SOs)s (aq) —> 2Cr’*(aq) + 38O (aq)

3+ NaHCO3 3% o
Cr*'(aq) + 6H,0 =% [Cr(Fh0)e]™ (a9)

2[Cr(H:0)6]>* (aq) =434~ Cr,03(aq) +9H,0 + 6H (aq)
n Cr,03 —>» [-0—Cr-O—Cr—0-], [Afetanfirm (I11) SrHRe]

% SIS RH @It FRTR W T AN SR FE A | 4N PR afdmr 3 w1
eSS corx qb ceFER PR @@ba ~NH, T e ool Cr'" ome @ e crerer
- ) W T T | el R @Iee et SRR e (—CO0T) @R e @ Cr’' ST
G RN ERTEPEIIE & T P (e HeEE W A FrReee wrRn @i @ R Y
A | G T RAS Cr' AT O AT MY AR AT 1B 7o 2iRafa qrenst @ e
SRTE (—O—Cr—-O-Cr-) ¥ o 3% FT (IeTem-(arfRm STt Sive G 1o I | o Frafer
4ot i RIS Wo 8 w1 forreerTe Cro ' Wi < 3 o | Rfern Ay ¢ o of e
Al :

I—ItTI-I; R frree OOC-] + [-O-Cr-O-Cr-O-]— [-NH, :{i —00cC-1

NH, PTa Y Cr'* «F AR 79

P :

C COO~ PIad ANy Cr* @@ ¥ s
+ 5@ - ¢.5) : (FmITE= N wTH wioa o7
(i) G (Bfr afdFar : @ (Bffr BT @RS (1) FFTEs B ATRENe! TRl T 1 @ I
NaHCO; @M 373 FIR pH W 4.0 — 4.3 <& T4y A =W | @ (@ Gfr feer Frefr w7 w0
BINGIE &Y WO TR Oty amr =7 @ G oty (RTE AN o qor ¢ =) G0 e
it 3t =)
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(ii) v BRMR : e BFAPR G Rt R T, [ | T T SIS Ay 3t ares
SO, 8 Na,CO; Rt T ZF; 2/t SIS TN A G (S1-514 el G oF; @t JifR 301,
W a1, IER I I I R T, ST Wi @ AN SyeanT onf 9 2w |

AR s NaOH, Na,SO
(Na,S, NaCN, ‘ﬂ]‘lﬁ'ﬁ) [C:(HS), :ﬂ?ﬁ:{f NH,CI

o ]

NaCl ‘l;L-d—Ec-a*’nﬁN [mmcfrﬁﬂw]'ﬁ" LRIEE
oo [pH=43] | [ TRPR [pH=3] | [

= 39, 3 = Crz(so4)3 +NaHCO; 1.5% H,SO4 + NaCl e

o1z fod @3 : 51Ut (3R offeram errefig

(& M6 : NayCry07 R (@I (VI) SRm Cr®' o st fmre 2@ St qe7 agfors sfiie
T WO | O Cr”” SRR TS W e O AR w1 @l (1) s Sk 39es
W | Na;Cry0; (@ @ id SO, wrl Renfie S Cra(S0a)s PSR FMIE [ AT 17 -18]

Na;Cry07 + 350, + HyO -—> Cry(S04)3 + 2NaOH AT 0 - "?'l.]

md?ﬁ\aﬁmmm wmmmwa%wﬁwﬁa&hw

ﬁﬂ?ﬂ efs | Cr(H20)5]3+ WRGR ‘Et"‘l'l?{’ (Olation) € ST (OmIatwn) YEFI q Eiﬂ?
efes WgT 6T G e RO @|/ W @R (m)wqm‘wmmm
mm(—co-NH—)mwcr”wmwwwmWwwm < ¥
enRa G qre (HD1Re TR WY Reee e 0 senS obw wew (rE At
’,-.cﬂﬂmﬁmwﬁﬁwﬁmwwmlmmmﬁ]”wm
| AR (1H) SHRE B2 (—O-Cr—O0-Cr--0) 7107 A, O G w1
I : (1 e T g Sie AR o1 R @ [Cr(H,0)6]° vlﬂlmﬂﬁam
mewmm ONF WA A0 | mﬁvmwamwmmw
mmﬁwmmiwﬂwmmamﬁﬁml |
(:)crm ¢ofer fRrra pH‘ﬂFT 3 cﬂwq&-ﬁw [Cr (H20)5]3+ R G Hzoﬁm -OH Wl
_ ] mx m’ﬁmﬁw TR [Cr(HgO)s OH]2+ZGﬁ A, T [Cr(HzO)5]3+ tir, wqcvn? wﬂw ;

[Cr(H20)ﬁ] ¥ [Cr(H,0)s OH]™" + H'
(i) T “"_'mwonﬁﬂmw ﬁ@lﬂmmwamm‘ e
mmwwmﬁwm:wifﬂcmmqwﬁwwwwmmwm
IHZOWMWI : i ek o
[Cr (H,0)s OHP* + [Cr (H10)6* = [{Cr (Hy0)s}2 OHI** +H,0 ]
(111)W5+WWWH;OW\G (}H‘WWWMWIWWE
ﬁmmmpﬂmmmmmn mmﬁwwwm
I_ﬂﬁmw m@mmmﬁm-mmﬁmﬁrm%?rm: ' i - e
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() Tfews BRR (Vegetable tanning) : TfEw Gk 21 @36 4AISH A%fS, O O A RS
| 9T GBS PR3 AT T A | B 49 F9 49 SIS (G G0 SR A 2 | QT S
TR (BR FAT BT QT RSS Siea @ Ta@ Bk B30 §RTT 0 2 | g1 s @
TN (G BT ST ardl =W | GAee (BfeR g S I0EP AER T ATAE W | Q R BIIOE
(T (BFR AT IR BINGILE TN A | Ofeew (Gfgs 77 BIG! FCTE 8 APKIRAD (S IJI7S
27 |

T @GR Mt IPTERPOIE (i) FMBFT (catechol) 8 (ii) ARTAMTE (pyrogallol) g
Wn%qmaww@ﬂww WQWMWW%WWWQH:

MCQ-5.13 : STOR B TR BT TN SIS e 6% fFmane 3411 Ok R
amw—-— (i) R qrers wrar sestebT o (=S _-%:s_)w m mm (i) @ W& mwr
___;ONH—WW cﬁ*

RF i s A va s =1 (ul)c@mmwﬁwn?mm;;
ﬂﬁmmﬁwmﬁﬂﬁmwmmwnﬂl
L Rww ol oy

rcr ;-%'(i), (i) *‘s (ifi)_ s

I 3 ()8 (i) . ”(;‘i) (11) '6(1_1 (*T) L)_‘_G (111)

B G Q‘BW Tt : B a s .
iﬂ'anarﬂl(v) ﬁﬁmmﬁmmﬂmwmmmmﬁmﬁﬁrhﬂmm
er-¢.q () : arrmﬁmwﬁﬁzwaﬁ? .. [a ﬁT Q,GH, 15 carr Qﬂ)‘i,ﬁ'f af Qﬂbﬂ
!“'”(") A1 7 o1 Beof erfe “‘"W* R e
lere-e.r (%) : : ofT (LT I BRATATHA mmmma sl e e
q-.-;-m (v) mﬁm@ww e fe o

e, BT Beotm Fs i 'imz [ﬁr m.,? cat E‘ @r 1@ $65
ﬂ".'r-h (tr) ﬁmmqﬁmmmwmmﬁr e o]
em-¢.5 () : Prws-ciik q frpicw tgﬁwww - ':jf. Lo PRS0
meso(d) + NG OfR IR [ 30
e-¢.50(%) mwmmﬂmwme R N e e
[a'.-mn(w) mmmmeﬁm@mwm:
er-¢.50(¥) : Wcﬁﬁwaﬁﬁﬂmﬁwmﬂﬁwf sallea rt il
ﬂ'.w.:o(ﬁ) Wﬁmaﬁm fereTeTe Nazcrze-;ﬂﬂ”f i ;.'

= e e
£ i .
:.... T 2 <
o ;. =

w ﬁw Cr mrﬂa Crz(SO4)3

![ m : N32Cr207 LRk Cr6+ N Wﬁﬁ! ﬁm@ W‘{[
" WN&;CQO; 97 AfCS (@ GFR @ =S W i

¢.a.> s Mivge R

Pollutants in Cement Industry

(ffelT : BTG Tofea ST ST AYNS FIZNEOI AT GAAIREA 8 (F ATT (TN (STK (RICHT {oal
IR 2T (T FoTT “ICTR SRy RIS F41 2 | 4 fpeite 97" §fF (rotary kiln) (S T8€ 341
| GHA A1 TRIAE 3% fEorw dor et e =71 2l 4ieet @ IPT o s w7 T
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Ldbr T — f5oRT *im

WRPIE IS =G T | Gaeet Beas TrimR oufd e fvfe Ff smnda | F o Srwe
SR VF-AICS RYTH “IG IRNSS YRS I | AT BT 18T PR o sfiedar 7w 3 f¥fSq g
(e RO &1 =W | COTNRT I TS SRR (51T TR BRMTE e (eI B (TS &I |

TR T e BT I iR tofire YIREA iR Apd T WA AIProF T (ATSICAT
T TR I MO CO; 8 SO, I ACF | @7 AN} CO WP 8 FRGIEAT WHRCHAYR, NOy
IESACH IRCF VNS I |

VEIE O : PR ES WP 8 I IR I[P TH FAPRR ARLET YA 8 TIFET FTF
WP FOFT @ Y I | GRS AEER 8 NG TN AFRCTYR IR T~ 8

wfeTeTAa e fafeman 302 T HyS04 8 HNO; Teolg e, T 3B ot faeer afsre 38 2 @1 @3
oI & pH T I Fiey it T T gk WS sire-A 8 = |

¢ax e P e
Pollutants in Urea Plant

2P P ZrS TR Teriea foafs e 4o wier | &fSfb «iest (I 71 (T S A
RS A | PR HIT T JEACR 2THR, S ¢ I 78S | APEF MW TN TG PN 7L
B T | TRCHC GUFCD T2 I R, AN 77 ¢ Wt 7 396 fovwawet - |

(F) TP VES : TN IE-THFT WY C, N, S 97 THRGTR R NH; TR

(3) &FReT *TPT (7 STCANFAT AT AWML o I FFACH CO2 , N-99 AARETR (NOy),
SO,, CO 7T Srory 2 M ¢.¢ {337 |
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Pollutants in Tannery
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Principle of Controlling Air Pollution
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Principle of Action of ETP
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