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claE CHEMISTRY
SYLLABUS
Unit Syllabus
Definition, types of Equilibrium, Factors Affecting
Equilibrium, Le-Chatelier’s Principle.
1 : Introduction, Equilibrium Constant, Equilibrium Constant in
Gaseous System, Factors Affecting Equilibrium Constant.
: Definition
: Introduction, Rate of reaction, factors affecting rate of reaction,
rate law, average rate of reaction, units of rate constant, order of reaction, half live
2 period of reactions.
reversible and irreversible reaction, endothermic &
exothermic reaction, fast & slow reactions
: Introduction, properties and uses of acids & bases, different concepts
of acids & bases (Arrhenius, Bronsted-Lowry, Lewis), conjugate acids & bases, HSAB
3 concept.
: pH discovery, pH of acids, bases & water, dissociation constant, some
examples.
: water: properties and uses, hard & soft water, heavy water.
: washing soda, baking soda, bleaching
4 powder, plaster of Paris, gypsum.
: lime, cement, glass, steel
: Introduction, position of metals in periodic table.
5 : Introduction, position of non-metals in periodic table.
: Types and examples.
: Introduction, steps involved in the extraction of metals: concentration
(gravity separation, magnetic separation, froth flotation), conversion of ores into oxide
(calcination, roasting), reduction of ore (different processes).
6
: Introduction & process
: Introduction, electrochemical theory of rusting, factors
affecting corrosion.
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: preparation, isotopes, types, properties and uses.
: preparation, properties and uses.
7 . preparation, properties and uses.
: preparation, types, properties and uses.

: preparation, properties and uses.

introduction, types rubber, nylon, polythene, Teflon,

8 biodegradable polymer, resin

soaps & detergents.

PVC, Bakelite,
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. CHEMICAL =
1 EQUILIBRIUM /-

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TR TR T TR TR TR TR R TR R R R M

TTGASHA: THTA AR, WRTEel & Yehl, ATRITEET Sl ST S aTcl e, 5o8 STgurl fsram 1 fam sii
greameree forien, Teffr gormelt 1 gremeree ftorien, amrameree fuien sl THTferd o aTel hieh, W-3iafora o1 figia |

qﬁﬂ'ﬂ'z

foreft oft Scopwoftar srfufsrar (afafsram) it a8 Rufa S emr it vy (o) sifafsranst & @@ ser 2t 2, vt

IR FHEATAT 2| T8 AT H, SOMTAT o A F 0T & |l ATHH, T, et 1S H T o @1 hig qiar Tel

BT 8 3 A feerm a2

atb=Sc+d

et a s b — 50 e Attainment of Chemical Equilibrium

¢ + d =g sAffsrar

T 52T ST 3521 36 e T [Products]
31 SARIBRIT T X (R,) A [a] [b] k5 :
(R)=K[a][b]  (K;= constant) % I

3T gt Afufshan H T (R,) 0[] [d] 8 hMMmm
(Ry) =K, [c] [d] — 1 =

S AREEAT | = (R) = (R,)
K{a] [b] = K, [c] [d]

Ky _ [c][D]
Ky 14][B]

=K,

Tt K, T e feenies & 9 ST 9147 © 3T U foRiy qome o Sedeh Tamaite Tidfsha o fow seeh uas ffad am
BT 2|

e I TFATSRT Shfel § Tieiier & Fifeh SaH 373 SATIIshaT 2t & frem sTfivehe 3eame 3 8 i aer stfufsran 2t © e
I A ST T 8| HIATIERT 3 a1g +ff, ST S 3cITe Th-38 H 960 T8 Bd © ST 36 arwamare ot ferfa a1 i
T T T FoRaT ST Hewatt 2

IETELT: BT TTSHAT ST STHITRIT ohT Eodwoy
N, + 3H, S 2NH,
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a7 AR a7 off 3 et & foF amafe stfafsran wioe amameren & feufa 7@ w8 STt 2, fo|e a1t o ff e i
AR i 3T SRR Bt € ST HTaT § 1 Y[ Tiadd et g )

FTRITIEAT & TehTT:

T HTEATTET:

& TR STET T+t ST 3T IcUTe U & SHTEAT H Bld 2
IETET: N,(g)+ 3H,(2)= 2 NH,(g)

ToremiT wreTaeT:

ek U 37 ST STeAT STRITareelT SRl foISH T STeTereelT shel ST 2l

IITETT: T S8 She H STet aTsq I et UTHT o it ATeraee foraw i aremaeer &

H,0(l) S H,0(g)

(59 1) (A ST

TETSTHiT TTeTaReerT o ST 316 319 AT e TeTel e 2id € A 36, SIH/aTet ohl Hiert Aigar fEert grefl 2|
JTEW: CaCO; (s) S CaO(s) + COL(g)

59 SARAT H CO, T R AZAT CaO(s) 3R CaCOs(s) % AT He H &l

TTEATEAT h1 THTAA A ATl Heh:

Toreft oft o5 T ETRITErRI ATIHT, ST, SeTe, STeheh/3caTe shi HigdT & T Bidl 2

(i) wmow:

o YN SgH T SHSHTANT STTERAT % foTe ameaaree feerieh st Wi e &1 ST 21
Ko O /T

o YN SgH T SHSHTIIST SATTRaT 3 foTe e feerish T A o6 ST 2
Ko AT

(i) s

38 3R A YT H Fol TG oh1 g HH TTE BT & TR 3 TSI Toham ST HehelT & Fifeh 3i8/atet garef
Y TS (JTRA) alTel & ST T Bl &1 Ao et afvrfsman & errerde & aftad= & gee § afterd= grar @ 3t
IE ST STGHAT h THTIIA LT 2
It Sng =0, ITeT T IS THT &I
It Sng >0, T 3Tl ST T AT U fowmm Y 7T Tt gnft
If& Sng <0, T 3T TS YT AT 37 e i 3T Toiafa gy
(iil) ®igam:
QTSR T ATYHIRT sh FigaT 6 & Sedral hl Aigar sgel € A T & wedi 2|
(iv) 3H:
IE HTEATEET I TS e ahLaT 2
(v) i i
Ife arfurferen & uer eafora N firers st 8, O wrerrereen saftafdd wdt R
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EC) meﬁ'ﬂﬂ' (law of mass action):

T8 I 1864 T Tessn 71 AT SR 16T TIT 9T, 3+ai= et o foh "ot faw Tu qrowr o foreft off Tremarfeien safuifspa <t
T ST  Alh SEAH (VTEAT) o TUHSA o AT et 8l'

Ife Teh HefteRToT -

atbSc+ d,SHETﬁEh‘(UT%@

T feeris K, = [c110]
(4] [B]

Tt < T 3 faaT e ST, TraEe ferish T st FHaeld 7l
e ToRet BT SATHTSRAT B STRITaree Rerieh:

aA +bB S cC +dD [37 ATfshan]

IECISIGIES

_leIcp)?
[4]% [B]P

ST Hawd § foh Stfsran Scre sier # € SIR SAfiehie B H €| U Hqford ST |, Yes |igdT il 37 IshHigh
(TEEHTERTOTTHCT) TTUTieh 6T =T o & H eh foham STt 2

e foret ft 31 oAt |isar sHRm | oft STt 8 31 @ # ok i ot |igar | <t S &)

[3] = 1, [H,0] = 1

IR

(i) 4NH;+50,% 4NO + 6H,0

a Qeortiep | — [NO]*[H,0]

[NH3][0,]°
(ii) CaCO;(s) = CaO (s) + CO,(g)
FET k= [CO,] FiToh 31 T AsH FeIHM = |

SET SR e AT 2
T FHIR - Hy+ 1, 5 2H] rfirfapa T o
A FTTEET R k= LLLIG, () aA +bB = cC +dD K
[H][12]
cC +dD %5 aA +bB K= k.
S FH 1T 9 $EehT 987 STTRAT 2hi S h, + i, 74:

K _H:l[R] 1

¢ [HI]? x
, 1
Jke=—=—
K¢

1, g Affsra % forg wmerarcen feertier, a1 stfwfsran o forg wmveen feeries &1 ehn 2T 2|
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et AT o TRTeree fRerie:

IET A ETRITerE feetien T SHif3Ter e o ®9 H <k |

a+tbSc+d

P. X Pp

=
Pax Pg

k, T k, % Wed Ha:

P¢ .Pp _[c]¢ [D]* RT(ctd) {P

e () A = k()

M, k, =k, (i)™

LRT = CRT}

&t An = 3cq1e H Tty STUTaT shi EeAT - 3A1¥hreeh H ety Syl st dedn
e (3HH A T 0 foTw ST €, 31 3 9 T2

Sl An, = 0, @ k, =k,

Sl An, <0, @9 k, <k,

Sisl An, > 0, d9 k, > k,

SN

®

H,(g) + I,(2) = 2Hi(g)

An, = 2-(1+1) [3c9T& HE&AT-ATHR HE&AT]
2-2=0
Ang =0

k, =k,

(i)  Ny(g) +3H,0 = 2NH,(g)

Now, An=2-(3+1)

=2-4

Ang =-2, Ang< 0

Now putting the value of An:
K=k, (i) &

ke
(RT)?

K, =k, (tt)> =

S-vrTaferar @ forgia
T TrETEET fgia off FET ST 21 36 SIER
Ife g e & fd e S am, o
SR Tiger § qfd fora Sirar 2, ar fepr 39 fewm
4 foreenfe rar @ Sfet fore g afierd T T
e Earen |

Que. Frferfaa @it # forees fow K, wdf K, %1 71 99 2
[CGACF 2016]
(a) PCL; 2 PCl,+Cl,

(b) 2S0,+0, 2 280,

(¢) H,+1,22HI

(d) N,+3H, 2 2NH,

(e) WIS TE
Tgi I fareheq (&) B St foh SereTer | | S stamw
2, forsre (&) o forw St i et =1 o T )

© Hornbill classes & 07223970423 = Hornbillclasses@gmail.com
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(iii)

K-
P (RT)2’ P °
PCL,S PCL, +Cl,

now, Ang=1+1-(1)

=2-1
Ang= 1, An>1
k, >k,
o k3R k T 3ewT3al:
Unit of k,= (atm)®"
Unit of k,= (mol. L™)®"
Ff¢ On,=0, no unit of k, &k,
HrrTaEer fRerich i THT i ATl THieh:
() dIEE:
1
mﬁﬁ%@=k€xoa;,mmﬁn°r%§=kmat
(1)) sffsran & femm
ok ST 3T RIS oft ek TTeITaee feerier aht yeTferd et st
Exercise no 1
1. In decomposition reaction of ammonia 2NH,, = (2) 1.0
Ni(g) + 3Hy(g) ®) 25
2 moles of NH; are introduced in the vessel of 1 litre. (¢) 32
At equilibrium 1 mole of NH; was left, the value of (d) 4.00
equilibrium constant (K,) will be [CG pariyojna Which statements is not correct? [MPPSC SFS Main
2021] 2021]
(a) Chemical equilibrium is a dynamic equilibrium
(a) 0.688 . ey .
(b) Properties measured at equilibrium remain
(b) 1.688 constant
(c) 0.0688 (c) Presence of catalyst affects chemical
(d) 1.788 equilibrium
(d) Catalyst only establishes chemical equilibrium
2. A+2B=2C+D

1 mole of A reacts with 1.5 mole of B in such a way
that at equilibrium number of moles of A and D are
equal. The equilibrium constant will be [CG Vyapam

RFO 2021]

rapidly

(1)b,(2)d,(3)¢c

© Hornbill classes
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CHAPTER

e T T T T T T T T T e T T T T T T T T T T T T T T T T T e T T T T T T T T TR TR TR TR TR TR TR TR TR R e e e W

TSR SATITSHAT AT GT, SATRAT G Rl SuTferd shid et sk, &t T, stffsra sht sfted o, ot feomtien T gerrea, sifufshar &1 =ife,
HATTRTSTT ol 31ef TRy, Ieshwolter TR STgeshwiiar tffsran, St i Srwmardt stfrforan, dfer iR e sfwforan |

qﬁﬂ'ﬂ':

»  TEEe SerTiashl = Kinesis (3o 3158) = Tifd/geterer

> rfufsra ot U T 3RS gHT H Ui Al sonts @ | fordt s1fSterrers 31 3cute Y wigar # uftad o w9 7 qftiye femam s
Hehdl 8| ST Jaclsl IT & foh I8 o8 Tfd & fore Wt 1firerier Scuret § ufafdd gid &
(i) Tereft rferemmeen it wigar o st Y <)

(i)  Terwlt Ieare St wigar § gfg FHr F

fEoR ST 9T Uk ATHTT GHISRTT o T
R—P

T ;0 = R & P F Aizaw & [R], & [P],
T t, W =R & P ST Aiga ® [R], & [P],
T R % A B Y T

= R 1 |iZAT H HHY/(E)

A 11 /74 T —— )

3T P o Yehe B ohl aT

= P T |izaT ¥ ghe/ (F)

A\ | 4 /74N S — (if)

Tt A[R] 3T H0TTeHe: fotam 7T € srifer STfrehment st TigaT 9 & T 8 37 A[P] I Uehirers foram T 2 =1ifer
ScITET ShT HiEdT T 3 WY ¢ Tl 2

3qTET: N2+ 3H2 - 2NH3

(1) R s = +d[lil:3]

(1) m@m%ﬁ@néﬁaﬁamm

dt

(111 m@a‘—r%%@?éﬁaﬁa:-m

dt

d[N2 1 d[H2 1 d[NH3
ara, arffp g — - 202l o Talte] 1A
dt 3 dt 2 dt



. ACIDS, BASES™
3 &PHSCALEJV

L A T A e L L AL L A AL e

TSR TR 3T & 3 07 ST I, TRt ST & ht fafarr sraremond (swefemm, sieee-ar, gew), egfina 3w 3R
&I, TEUEUST ST, U= @i, 37F, TR 3T a1 okt vie, foast o |

Clﬁﬂ'q:

T 168 e Freg Tfbed ¥ T & Foresht 37l € @ar | 7R i oft BIsgie Ik uar €, S Rt 31y warel Bl Wi
(BTEZISH STRA) T L H [T 21 &7 Ueh 37U AT ST 2, SiT 377l & BTSSISH ST T Rt H [efe el 2

TR ETelt oY T SR W 3 @ TE § AT St 31 Aok forem TR et F aeer R Fw anged & ar
SffshaT 5 R STERTESISH qh i o (oIl I ST

T S, &I AT FrIaT hge w@e AR e sill arae 21 S e a3 9 Hehdl @ 3H &I (alkali) 8T ST 81 € H1d
& fop T et foremer TR a1 e o 3 € 37K | ST HegE O B
A T QR ok 70T
JEA:

(1) 3T Yehfc H Heeh a1 2l
(2) ¥ forera o 7= Harres &1 8
(3) T pH a7 ¥ A BT 2
(4) IETET: G 3T+ (H2S04), TESEANG 31 (HC1), Tfafear 31 (CH,COOH)!

AR

(1) 379 STeft forera 7, & forsteft o 1= GaTes & &9 8 %13 &id 8

(2) T pH W T 7 & 31ferek g 2l

(3) T e W &R STEgiaETEE T (OH) B1ed 8

(4) TR HifeIH BIgE TS (NaOH), fiesh 3T SRS/ [Mg(OH),], Shies=m gggiaarss [Ca(OH),]|

ATA I &I ok ST

HEA:

o uftfe et &1 a Hre, S fawert et San 2, @ fafire e ST i 2, SR sEeR 3T T ®9 @
uferes & 9 H 3T ST 21

o I T UeHINF A (H,S0,) T AT &I & ITANT {oHAT ST 2| HTEHISTE o $o1 bl =Te] el oh FoIq ST h ST
Tt A § AT T T8 STFeA Tl 2
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BTSSISSH 1 STdT 6 HF<HCI<HBr<HI 2| §9I 371 o dcdl & foTe, Teiifeh Gefadm STrettar arehd e shedt 2 |
AT 3T 2 B13ET3E o foT 3Teefir 31fch sF0 CH4<NH3< H20<HF # |

o FEIfoITCTeR 3R I ATHA TSR TS § SIe TRHTULST T SeIFgi ohi aToE o ohl et BTk o TR T fir=T Bt 2 |
et Wit g F gorg Fepre i wifte STfien SRt A1 ST ST € HSTEd S | SoidR e T BRT St

ik o BT ST & | 3T o ToT, (&Tetifen @il FASI 31 ), CH, 98 H H 3T o1 H 7 Soidg [ Hehle %l i 2

AT CH,COOH, HCOOH 31 qeMT H JIcis &9 ¥ FASIT 37 8 | A ek 1 @&l %A 8- HCOOH >

CH,;COOH > CH,CH,COOH > CH;CH,CH,COOH

o fofemE i WThfreh T1 S R | ST fotera st = d 1t 2ar & 371 7 € e’ ot sgeht G ST S 2 |

Exercise no 3.1

1. Among the following, which one is not a
Lewis-acid? [MPPSC SFS Main 2020]
(a) BFs3
(b) SOs
(c) CaO
(d) Ag
2. Which of the following is most acidic? [Raj
ACF 2018]
(a) CHa
(b) NHs
(c) H20
(d) HF
3.  Which of the following oxide of nitrogen is
not acidic? [Raj ACF 2018]
(a) N20
(b) N203
(c) NO2
(d) N20s
4.  Which of the following is Lewis-base? [CGPSC
ACF 2017]
(a) cu*
(b) BF3
(c) Ni
(d) co
5.  Which of the following statement is correct?
CGPSC ACF 2017]
a) CHais more acidic than NHs
b) HF is more acidic than Hl
c) HClis more acidic than HBr
d) HF is more acidic than HCI

e) None of these

_— e~ e~~~

6.

10.

Such substance which behaves as both acid
and base are called [CGPSC ACF 2017]

(a) Strong acid

(b) Weak acid

(c) strongbase

(d) amphoteric substance

(e) none of these

Which one of the following species is
amphoteric in nature? [CGPSC ACF 2020]

(a) HsO*

(b) cr

(c) HSO4

(d) cos*

According to Bronsted — Lowry concept, acids
are: [CGPSC ACF 2020]

(a) Proton donors

(b) Electron donors

(c) Proton acceptors

(d) Electron acceptors

Conjugate base of HCOs™ is [CGPSC ACF 2020]
(a) H2COs

(b) COs2~

(c) H*

(d) CO2

Oxidation of which of the following substance
will yield a stronger acid? [MH Forest service
Main 2019]

(a) H2CO3

(b) HNO3

(c) HIO

© Hornbill classes

& 07223970423
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A womaw A

S

e T T T T T T T T T e T T T T T T T T T T T T T T T T T e T T T T T T T T TR TR TR TR TR TR TR TR TR R e e e W

TTGAHHA: ST 01 ST YA, FS R e Ste, TRT STt [ATIRAT HIS, ST Hiet, sefif=it a8e, wnet i ufw, foream)

6t femtor, Tor ST ST, fowior ammft: <, wive, i, wia

4.1

o g

ST, YA T HeH e S SR TaT 7, R §Hh Hecd i SAqeeH hl St ol T +ff 3806 7707 e # Ieca
& ST Sfia 1 TR Tad § Heca ot e T ) SR TETEt 99 H,0 21 S % U AT § o eEg e 9T
TSR T § Toh SRS T & IS T 8| ST % 310 bl a1 SRk areft 21 qeaft 1 719% fewan st & forr @

R T TR T 65% o S/ § s 2l

o  ifferes TUT:
SIS U TTEN Ud TG X 8] 36 SIS § ST BIgere
81 31 e vt it qor §, STt § farfire S, ardter <o,
98 T4, fga et snfe s1fre 2 ) et o Sop foeimee €,
3R AT T8 ST A v Rl SR At %
ftaed § Heg AT 8| §HH AT shi Iod TH T Bl e
Bl 7, ST IR o ooET e e § Hew s )

*  TETAN TUT:
(1) Iwarewi T

STet o 3= FAYT B o & HRUT T —

o EsSio srer o fmfor, foraw erfafer s
I e & e 21feres St it SATaggehdn
et 21

o S aTH Fal ¥ gfg, e uftumreasy
B STt 1 ST, AT AL ST § AT
SHIEAT § et o foTe S1fres aromm <t
AT T T ST BTl 2

ST 3TFA T &R ST 3 9 H s o Tohal &, THIT 30 IHALHT hal ST 2l

ST e

H,O(1) + NH,(aq) = NH,'(aq) + OH'(aq)

T e

H,0(I) + H,S(aq) = H;0'(aq) + HS'(aq)
(2) St Atertshar

forega eTewen el ST T BTggIo S10] H STT=IRId o a7 & 31 39 31T hed ©

3arelUl: 2H,0(1) + 2Na(s) — 2NaOH(aq) + Hy(g)
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METALS AND THEIR

Q GENERAL PROPﬂR‘lEs

T e T e e T T e e T T e e T T e e T T e e T T e e e T e e e T e e e T T e e T T e R T T T T T e T T e e N

TSR ©T: U=, e Aot § arqal i feufd; srerqu, stred qreft § srargs s feufd; srreen ud fisrerg

Q'F{?RJI':

oTq, TaTI U o Sl oo TRl ST AR ATchaT o AT-8TY STHTAaEH T, ST 3 oo TadRiierdT 3T qw=idT St
fergremd warelt €1 enq 3 e € S Aok soiaeE e €, SEMIT 3 SO G e +ve TR (SFITE) ST €, 31 o fere-

YTcHe: BId 8| IETe0T o foTu: difeay, shiow 31fe |

M— M™+ne

CIINCEIRENERCHE)

> Qﬁﬁa;grw:

ATATATLAAT: YTL STETAAE Bl €, 3T, UTgAT I o1 qIg diea udel! arewi # g ST §ehdl 8| STaTe-
STET, I S G STETdee et 2

FIAT: G T BT & AT T hT Tferoht AT ST SIT Wt 2

HTATE-SRT, TR T G -7 2

TR: A THHAT B & ST 37 GfereT fobarm 11wkt 21 (e it i)

ATCAHAT: o FHSAT 37 I o 1= Hareh 2

HIATE- FSHT: |, T, ZT5efem, Tegrifem| forera: o, 2, rgefrm, Teawifrm)

FHBAT: I 3T TR T FIR 3R AStad 21 ) (Sfeam i aefirm 1 Srgw)|

e fafirm, wifam st defiwm it Sigert arget § o= ocd g 1

Aok 3T FAATh: ST T SN FALTH 3o 8IaT 8, (AT, Nefirm, urr ik Hifsam &1 sigy)|
3 AL AT T S B | (T hT DTSR, ST FHY o TTIHT T T ST § HiS[g 2T )|

> et

TSI o T STTATSRaT: STef aTqatl 1 §aT H SO ST © A1 of Sffaeior o @ Siafsha i 91q iadmss
ERIGIRS

4 Na(8) + O,(g) — 2Na,0(s) (Sodium Oxide)

2Mg+ 0, — 2MgO

4Al + 30, — 2AlL,0,
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CHAPTE 6 | METALLURG? =3

\
a
=

d':

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TR TR T TR TR TR TR R TR R R R M

TTGASHH: TR, |Gl o Fehor H STiet =ITor: QiEdT (Tecalla Gl Serhid Joaehivl, S Icccla), 3FIEh i Sa1ss
T FferReT (T, sisi), ST o1 =R (farfie wfrmd), dfer 3T e o e, et s Heam)

‘TFFRT:

TR T St 5 ST S SR § UTq! o R, 3 ST o T afted i ST vy org s o STeR iR
HVATE § HAHd 2, U1 FectTd 8| T8 Ueh Hecaqul &1 & e wie @ o fospra, fafie Seit iR ahiteht st &6t
TR 3 H Heeaqot firert g 31

Tt Grqt o st 2firen St yodel o g1d & ST @ 510 I Bid €, @IS Feetd 2| udel o qedi shl =l 61 39 &:
0 > Si > Al > Fe | T @i, Ushet Afirer a1 ffara ramafer weemm arer et s firsror 2 wehar 21

Tr: foret STk 1 HIN[G STafe-1r SRS b 17T el ST 8| 39 e & 9 & oft S < 2

TR FAA, I8 TaTe AT AT & et ST ST STsRAT o S STt A1 @iSI o |0 i SGTaT o o fTg, foRaT
ST 2| AT T ISHANT L T 36T Froel AT o eI I FH AT, SRFGAT T & hT GirdT F&M FT AR a1g
TAT(ATIH) T 3T AT 2

TehTR: WohAT o AT T, OTqeHH o 4 TR 2

a) TR GTqRH: SEH ST st T STANT ik 16 8 91q T Tehuvr fofam ST 81 sed wmfiret =reor €: fream, wei,
AT AT I 2 FH FfafsRaRiTet arq: Cu, Fe, CO, Ni, Zn, Sn, Pb 371 # 3w

b) TTES! UTIHH: (Ag, Au % feTT) 78 1T ervgend wifskan 21
Cu——> Pyro + Hydro
Ag and Au——— By cyanide process

c) T anqer: 58 Wik i1 ST STcafaes fomrd eensh arlt (TE-sdite 3R Al) % g fope S 21 36 98 gT
FAY/ferofer Te o fogd ST ST 4T ST AT ST 2

d) T Tty arqerd: 3@ fafer & gie-aifes (st |l & LR % 18 % ) dca I foe ST 2

st 35 Farsemdur & Frf wreor:
7 gt et <o 1 ot e

o FHECHT AR UIEAT (SUieRton): I8 AToram fored afer (shem) 3T TS 1 IANT Fleh oS ThST hi BIC ThHaT |
FEAT ST & S TR STten e ST 21 7t STk o (et ghel b 819 & I i S ot fobarm STt 2
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ii.

iii.

iv.

ST T & (300°C — 800°C/fieft Tet THT) 218 ST Bt b7 T8 HURT &3 2| 38 ST & Fhed &l
TET TS O ITH AT SATHTZE, e TS TFSE FRT TSI ST § ST &1 ST 2

Fe,0; + 3CO — 2Fe (spongy iron) + | Charge (Ore + limestono + coke)

3C02T Cup and cone
arrangement
3Fe,0; + CO — CO, + 2Fe;0,
Fire bric Eiiarai

~p Exhaust gases
Fe,O, + CO — CO, + 3FeO s 4 (co, co,)

Reduction begins
FeO +CO — CO, + Fe 3Fe,0, + CO — 2Fe,0, +

Reduction completes

urqaet Fmfor &5 (800°C-1000°C/bright gy a0 S0 FeO + CO —» Fe 4+ CO,

. (slag)
red heat) STef TSIl SET, HET AT (SSAT
Iron melts and

s &) # fear R, o sE ger Sl

(CaCO3) fadfed &R CaO (IAT) 3K bk E Hot ar
CO, 3T 3| 39 TR TTH =T Fad & &9 ,

B i 31w Rl 3 Rrors g =

T WS (e i) TohT ST 2

CaCO; — CaO + CO,

CaO + Si0, — CASIO; (slag)

TE T & (1500°C-1900°C/white heat) I8 I o UTH T &7 3| T&T e ST CO, sTaT & fedy ot
AT & S6AT YT Bl 2

C+0,— CO, T +97 keal

"R T & (1300°C-15000C) 36 & § TSt qAreT fouerdT & 3R F e, Hiewprd R fforwt
T 31 e 3T SAreT Wt 3 e T 3o BN & S WIS T 36 T AT € S T i SR
§ =TT 2| freret g dle 37K TqHeT i Tl - T S-S ST fsgi o Arerm & et S
2

T YHR I8 AR I {077 SRR (SAdt ANET) & A9 & SHT STAT 21 36 Teh SHeaterk gl (i) 7 gl
TorereTTar STt 2 3T 38 | H STt ST TehdT 2| Th 38 shedl ATR(hIee SATEE) el ST 8| 37d: Adi Alg i
TR el et T TR STTaT 2

© Hornbill classes & 07223970423
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TTGASHH: T, TR, T, Fifcrelid, e, dieftell, seherse, Srfshiese agerh , IS, ST S SToHTsi |

‘TFFR[:

S T T ITANT U Sgd IS 3] BT JUI A o ToTT ToralT STt & ST 8 Q1ewrs S ATt ST SAT0Ifereh Sehrgai § a1 arar
21 37 DI FHEAT HI THCTH FHel ST § S THSTH! I Th 1Y SIS ATl TARI( FTAfshAT i TgAhIhoT el I 2l

AT 31sg 1fiek TTeg © foraent 319 R- Tietdr (31ek) 3T B (ST e 158 ofwi fof2rel g feam Tram o)
THSEETR A AEAGeTh: o g Sl chelel Uh TohL o Chetehl 1 SHd €, FHAgeTeh heclld 8l o IaTeldl 38 Johr &:
HHEAR TeheTsh
e SR
AT S
EISINBSIE] Toref
RIIEEIECERINES ERIENERINES
AN TR T
TFAH-6 ERICER

o S 1, T § ST TR o Tehershi g i gidl 8, HEagersh SHeadl 8| el

HEageTh et

Saran forTeet FaTRTES SR forsfard aamrse
SAN TS 3T UishalleTse

ABS TSRl gISe SIS TR

Butyl rubber HTSH[CA T ATSHTS

Buna-S T 3R &’3@@'—[

Buna-N TiheZ e S SIS

Nylone-66 RFATI A SIS 3N TS UHe
Terylene Swaferen Q&i’s’ ‘I@Wﬁq TATSHIA
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