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FOREWORD

The National Curriculum Framework (NCF), 2005 recommends that children’s life at schoel must be
linked 1o their life owtside the school. This principle marks a departure from the legacy of bookish lcaming
which continucs o shapc our svsicm and causcs a gap between the school, home and community. The
svllabi and textbooks developed on the basis of NCF sigimty an attempt to unplement this basic idea. They
also attempt to discourage rote learming and the maintenance of sharp boundaries between ditferent subject
arcas. Wo hope these measurcs will take us significantly (urther m the direction of a child-contred system
of oducation oullined mn the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to
cncourage children to rollect on their own lcarning and (o pursuc imaginative aclivitios and qucstions.
We musl recognise that, given space, lime and (recdom, children generale now knowledge by engaging
with the information passed on te them by adults. Treating the prescribed textbook as the sole basis
of examination is one of the kev reasons why other resources and sites of learning are ignored.
Inculcating creativity and iniliative is possible il wo perecive and treat childron as participants in
lcarning, not as roccivers of a fixed body of knowlodge.

These aims umply considerable change in school routines and mode of functioning. Flexibility in
the daily time-table 1s as nocessary as rigour in implomenting the annual calender so that the roquired
numbcer of icaching days are actually devoled to leaching, The methods used lor toaching and cvaluation
will also determine how effective this textbook proves for making children’s life at school a happy
experience, rather than a source of stress or boredom. Syllabus designers have tried to address the
problem of curricular burden by restructuring and reorionting knowledge at diflferent stagos with
grealer consideration for child psychology and the time available for (caching, The wextbook allompls
to enhance this endeavour by giving higher prionty and space to opportumties for contemplation and
wondering, discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Rescarch and Training (NCERT) apprecialos the hard work
done by the textbook development committee responsible for this book. We wish to thank the
Chairperson of the advisory group in science and mathematics, Professor J.V. Narlikar and the Chief
Advisor for this book, Profcssor B. L. Khandelwal (or guiding the work of this commitice. Scveral
tcachers contributed Lo the development of this texibook; we are graleful Lo their principals for
making this possible. We are indebted to the mstitutions and orgamsations which have generously
permitted us to draw upon their resources, material and personnel. As an organisation committed to
sysiemic reform and continuous improvemont in the quality of ilg products, NCERT wclcomes
commenis and suggostions which will enable us (o undertake lurther revision and rolinement.

Pirector
New Delhi National Council of Educational
20 December 2003 Research and Training

iv



TEXTBOOK DEVELOPMENT COMMITTEE

(CHATRPERSON, ADVISORY GROUP FOR TEXTBOOKS IN SCIENCE AND MATHEMATICS

L.V, Narlikar, Ameritus Professor. Chairman, Advisory Committee, Inter University Centre for
Astronomy and Astrophysics (IUCCA), Gancshbhind, Pune University, Punc

(HIEF ADVISOR

B.L. Khandclwal, Professar (Retd ), Fmeritus Scientist, CSIR; Emeritus Fellow, AICTE and lormorly
Chairman, Department of Chemigiry, Tndian Instituie of Technology, Now Dclhi

MEMBERS

A. S, Brar, Professor, Indian Institute of Technology, Delhi

Anymi Koul, Lecturer, DESM, NCERT, New Delln

H.O. Gupla, Professor. DESM, NCERT, New Dclhi

L.P. Aggarwal, Professor, Regional Institute of Education, NCERT, Bhopal

Jaishree Sharma, Professor, DESM, NCERT, New Dellu

M. Chandra, Professor, DESM, NCERT, New Dolhi

Poonam Sawhney, PG (Chemistry), Kendriva Vidvalava, Vikas Puri, New Dellu

R.K. Parashar, Lectirer, DESM NCERT, New Dclhi

S K. Dogra, Professor, Dr. B.R. Ambedkar Centre lor Biomedical Rescarch Delhi University, Delhi
S.K. Gupta, Reaeler. School of Studies in Chemistry, Jiway University, Gwalior

Sadhna Bhargava, PGT (Chemistry), Sardar Palcl Vidvalava, Lodhi Estale, Now Dolhi

Shubha Keshwan, Heaeistress, Demonstration School, Regional lustitute of Education, NCERT, Mysore
Sukhvir Singh, Reader, DESM, NCERT, New Dellu

Sunila Malhotra, Professor. School of Sciencos, IGNOU, Maidan Garhi, New Delhi

VK. Verma, Professor (Retd.) Institute of Technology, Banaras Hindu University, Varanasi

VP Gupla, Reader. Regional Tnstituic of Education, NCERT, Bhopal

MEMBER-C OORDINATOR
Alka Mchrotra, Reader, DESM, NCERT, New Dclhi



031030 |UILIVGE 2 19EHS) MG

@RMNG36h }NIB. D dd.ag) o

afya] afyM.agnymi.gl {aga] &)

®l af)a] apaTS.agad., @oaisms], ol
@pm@3. 0wl

o] aT.agai.gl (agya].e)

@0l afjafaf)Tiapal, ailacndesos,
D UMM Do
BRPYNMW.af)B.avmyulelad
afya]ApTS.agmi.gl (Soueleadad eLal)
Agya8.ail af)a] af)T.afyaB., &0a|M, H3:0Ll
ameaTv @y erlad.am.nes

(ndldmolagoud (o15.) &auad” eausnIEyLad

afal.apml.afrd. @UIMDIED), AfOEMIH}B0

DEMIE.a])

af)a].agyrd apad.gl

afo. @A, Af0.8ds. af)o.af)o.afa]. afymi. agy ol.,
WSal, MIBUNIMAL00

GO, af). TUEIDANE DR ED
(nidarolagoud (015)
aemleaufmilyl e:0eas, MIB)UmImalieo

GOWI. ag)o.nf)aV. avyUdTeIad
(adldmilagoud (ol5.)
Al GHIGHER, @Brgleasad, @lojalni®al;vo

Gawd, 2], @yaHanad
(adldmilagoud (ol5.)
WAl GHOESE, 21010, BHOLlo

Slo®R, HAVNIDAVLIE ENCINIAT
ean@loiis] eiasanaud (315}
aemleaufmilyl e:0eas, MIB)UmImalieo

Deh.DEL  BPR(ENIANI0
@REMOMIIEDY aalRanmud (0135.)
FaO0B0RONT GHGRE, af)0sTNOG:) B0

6.

10.

@@ lat.snil

af) 2. apTV.a@C.g1 (ng)a].22l}

00l afal.anad.agal., anomd, aolo
wwlmlonauad.agad

)2l afyE.ap@B.gl (ag)af.sl)

e afya]afrl.afad., ASOHMIS,
H»08Io

avezlal emonmd

afy o] af)T0.af)S.gl (HIVEISMTD eal)
NOL GROALDS af)a)Af)Mi.af)Ml., HHHEVS,
@M L B0

auyezlm GeIaIad

)2l afyE.ap@B.gl (ag)af.sl)
afo.afo.nf)a] aaS.anas, 9aS, ad0alo
@nclenat.slog
ail.ag)a].~gyrd.agyad.gl
gl.ollagal.apri.apmd aegos]

alladiwad

6.

cand. ailez) aymad.adl.esl
@M. HA0TVE B39a0 Gdlmiis]
oyamleadmilgl ¢e0638,

@D UMD} Do

GALI., DIGRaM.DD

@RIV, O(Ba0Td B0a0 exdbuilmi sl
wemlealFmigl ee0esel,
@M L B0

GAWI. UBLIoaInd

@M. HA0TVE B39a0 Gdlmiis]
oyamleadmilgl ¢e0638,
@M L B0

sl @ODA MBI ~llas

BRETROMIICWY Baldanmud (015.)
oeleogalledo, wEMIeAUFIU) cmoesel,
@D UMD} Do

@R GHIGH D, (sce;ocuﬂc;mgra

auelal canammd
olouda] 80anlmud, agmd.ovl.m. e sl

Vi



el 8

8.1
5.2

8.3
5.4

emly 9

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9

ayemly 10

101
0.2
0.3
0.4
10.5
10.6
0.7
1.8
10.9
1010

BB S0

AZ25774

AlEAWIGH IV AINVAIUFTMM B3RS

319-342

GlEOSIT DO IUGTTMSBBAHS TVANITW 2] GRYELEHOE] BRBUOWO-E3OT T, 1D -

WEBOGHM S8 GO (A lG@mmesRud

FlEAOSTT DITVLAINIGOMMEIBUE BDRISE(SIN TVNOIMATNG LAl GlWBIHS
ooilod

S0 T DsT o062

FEWOSTS [ lB@IHMAe BBISESHW el & loas)o

NN RIS

@RSl nom

343-362

BRHUBODN Sl HOAOWERG TUadM
HHLERan R, H,

peWeeao R H aldeilss)moilwo
HOWERNWERHW OGSO Wdnemud
ONAINNLALALEUD

Z=elo

RANOLERG HalGOI&HRRTVOL
ﬂeKDQekgtho

HWONAO VRS MWLM B OTHIEE

S-GENIIGs MYOIMN:H IS

363-382

&aN30 (N)a] BIEIGEIRE - HHIOGLIDANEE

SHOBELIOR0 TVHoW)EDBRBINS ol THUROUBU

elfleomlenag arpauawoesMac WisMalleuaHsaRud {orIEolsEBRud)
ETOUIRETINNG aflal (A LI TVON)BMEEBUS

U IREDIBBW)0 HAI5TCTIRMG e HoIIMma 2O WMo
@6TRO0(UN)a] B)BIBERU3: H1001Ww BYOlB:0 GRINA0sIRUS

SHOO W AT CEIDLOTU0DEMSEBRINS SnloENIOAIGUDAHTIHUD
eenIT1eloomlend BRIVIWIRET TVISSNIERUS

BHOTITVYEIOIRG aflal (A KLIMHa|T TVoW)H®EIEUI

2Dl OOSDMRE)0 HOGITUODINRD)s KNI @MalEBIW M IDWIMYo

Vif




WG 11 P-GMINGS M1 E33UD 383-404

11 13-00 ()] DIEKHENIUT : GNIDEON &)S106Nlo

12 (alWOM (HIQIEM@ @0 GNRISEOSTHIHM Q@IS TLAIlGUR UG 0

1.3 @6en10GO0ETHOM 21lEl (0 1WIMeag MoWIHMmEIRUI

14 GenIocn0smlnmw)e erendlaleomilnngule GRAID)AS TVoWIEMEBBHSI)e P lEFBINERUS
15 1400 (0]q] B]BISERUD: B0Q6NINS B:}S)oeNIo

1.6 cesafaammﬂa)n@ @RTVILEEM TUONIGRAHMEBS0 LalID (IIEMmES)o

n7 BHIBNUIENG B IDTHOEIIB

18 Sodentsmilaagwio ailelleasmlnago allel (o KoM TVo)EOEEBRUD

Ml 12 Hodanemle dAVGANe - afler GRSITLOIM B IEBB]0

MIGEHMeIIB) 0 405-447
121 @Ryme o
12.2 BOBENISING A ID)BTVOEWIRGRD : BHIGUTTIS: TVoW)EMEIBBINS @Ry k(3
12.3 0B Mo EMEABRSIHS RISMONIM  Erdhyd
124 OGNl TUoW)HMEBRS)0S BN )B:E6mMo
12.5 S0@6NUsTTH e (THOWIHMEAMIHNS MOBHOETo
12.6 OAUWAUD (BafEroosmclono)
127 S0@6N1TTHS RO AIIBOIHM (Hlooailloss BRSITUnm ERRUQER3Ud
12.8 &03UWoMmlE; MoW)E@EBAIHS U0)ELlHEMOMIMBS AOANBBUD
12.9 BB BANCW)AMEBBBIHS (EMICDMAINERHETNo
12.10 Plelllelo)E:reT| LN G20 Pl
WEMI] 13 990G RIBENISM] b (3 448-485
3.1 adlsmemo
13.2 BRTBE BB U3
13.3 @036 I3
13.4 @HOINN DN 0D
13.5 @Ry EENAGE HEaNGALOEIRENISN)E:(3
13.6 ERENNFRN ST
aemld 14 aiclaudl®l eavmane 486-504
4.1 alglavrilal aeilmiIsosme
4.2 @emoley aelmileesmo
.3 21 pailnlaeesmo
.4 25T} oellmlsaemo
M5 ool aoeilm o
.6 alglaudlas] aelmleosmo Woamleaam@imss eodwemmod
"7 a0@I» EMUEmOHo
alGaV) aflds 505-523

viii



wemlg 8

016WIG M I lUAOMMEBH0 (REDOX REACTIONS)

BISUBBUD

09 @M alOlenMaeas

ST TSR (AT &@m elrudmmm
B0 BEGMIAW (IR, |nl (UDETD
meTegaa fI80UIE T A1 al UDTmmEm
e ailel eldlwgmg.

samilaasme (Oxiation), (seiamiae
sMe (Reduction), axamilandl (Oxidant
dising agent), migassmilsosl (Reducing
agent) oy o0 aflesnzmg.
eSS B SIAD TA0ININE (]I Y]
OlEruIS T ol udEmOEle (sl
ailrdlesgmg.

S35 Tl EBE Mo MR E (N0 BRI gl
567 L USImNOTIHel Sl
S2El6DW Jo (MIBHISMISIEH W e M6l
i mg.

MEIem [USTmOaom MesmImRm
|l udammemaid, lsarsm |l odan
NETE, FRHERE [l el USRI, @EHM3
A2 DL [l [l UAEWHNe i (]
GO Miot@laEaiing.

il BIEmileIGlkeas e MeaIamilad
FERROIe WIRMYe ali I [£ko mIdes
1RlEa3MNI.

i. e mieemmiea), i, MRGR! OO
il (hall reaction method) oo
A& Dol 80 o) RIMITUZRII SRS
ol Se .

eI BISIRU (ol [ le T BRslqunimeiadl
flewaam (o dammanan) @sims amn
lenaeagmy.

AP UIDSQICADT 3335V 06Me PRED, ANUINS LI CaIe)e MG
STukaoanays apielolagle. ATVEAB (ANLIDDIRe FEAWIH T
(MY 25BN BIN N2 NRA A SOMDITT.

QflElomao® al3odmnemas®)e @Rl 8ol MITS 20QoaTlGEIEs
200N @OMmEN Ol ))2oem) U@ (al@lalodlegamal. Ko}
aBodanaslaag aavlad allame aegoanleardamss nogoe alelmoe
(A IUBOMEIBUE M)RIR0EM. DD (~IUGOMNEERSI0S 80) L IWOMB]S
allgonmosm dleavadal xudommsmad pezRallanne 8Dmls
aneo® ASao@Wlde LalmgaausERdd Jleanaasmy aldomm
@G allwloilad aloam;. BDaHLUOT (Mo, EX1RIW0Tmo, a1yl
MO0, GERAOTMEa6Me (HRQRIBER), &40l afaM coaekesilod
DOMDo (alUGTHMEINS (o ICWORMEBBUS BRM QW] WOE.
02@asldo, NMAND, AURAITI0D S0 AT BB LEARUBAND)BS
DWBRo LIBLBOSMDIM QlRlWmoe HMLMEIBUE SHODTEN) MO,
2dmm Lo aIm W8S CRANEBB)0 @RGRINNANEBE)s GUBD
Bl82)S)ERAM HHAUBLIE BINVaIUBGHMEBUD, @GHoqyld: GOl
GaRENAN VoW ISMEERHS MTIBIR0sMo, ‘s @Rl HaK) oY
k@65 (nIIBOMMo, GRIOMOWM af)TBIRIOWEIse SlEOLILHTY
(U@ @mmemz3)as ISlWlolod aip)mm). &)soem ~oalaorilmle
(AlBMEEBSOW HRNAOAWERM @RWlaHol® quaudayainun ((3o0ls
AHAOOLERM LMY 2aICwlanad) socruiend voslolod
AIBBLENEISNIMG MDEVAUD GlEOWRLSTD (A IBONMSTBRHS
alBWDE aldlnstiila)y m)ssm3loilalen;an;.

8.1 0lewoem RIM{UBODMaReE Miosh MUl @3]
08 ERWRTo- BIUSI&RM- Meed&mIerem @M
{oJuA@HMEN D

@3 BORKOTD, BB DIEKHODICEIS BREEES I oD SEHOIHIGELSE

FOHMIREM TGO [lea)aMEIHMWOET BIAIUTBOIMs af)am

alo ©306TE VINSALN@IEE ailciet] aflo)ma’. spanolamomlod

(20%) HHARISTVIRMBIGINOGS BF A)EIGHEBUY BoGailmmzol

MoGWOHE] 2] BOHOBTVAL}GBINS O)a OGS R)QUGBLHTTIOC 06T



320

B0]5)aD}. B30S5Ml@Eeemomlanag aldlzlmao wmldal
2IMNETBUISHM)TVB 2|1 BB ROSTV ]SO (alUBOHM
STBRVEI P JOWADAL.
2Mg (s) + Oy(g) — 2 Mg (5)
S(s)+0:(e) = S0O.(g)

8.1
(8.2)

(8.1}, (8.2} agya GOV U OMEIBSI03 HBUT o Yo,
TBBa0d a)n] B)PIEERSIN0W] ROSTVIRB TUoGWD
He6enIow @eal B80S eElonnaS)am). @R
Galofel BoGIIIRM)B0W] TMocwoElEn)mMaImond
Flanadim)o &o5TU1edlen6]S)an).

CH, (g) + 20, (g) » CO. (g) + 2H,0 (I)

(8.3) af)aD (nlUB@mMo THHR20W] o IBlEUoUajowd,
OO B0SMIIRMoEE Mla9o B21900]5) afam;
pMOeIE)0M BFlwo. DO RIBAVTB0MEHTID
HOAOLWRNM M1HDo HaIQOI ag)an) B1S] algmEYD
RUTIBHM HIVGIHEEDHO Glaiblafla)) @RGIIN203
~1303ENEDIIE3 MWIaN)e HRAOWENNE Mdho Halgod
af)am) &S] DUWBHENENE BoSTV B0 ag)Th allo
alla)efla:olenna]s). O9a0 RO Mlddo §21Qnd
B30TV TN SEMENOSRQNAT BEYOB) BT
{alIGOmHmo oy MaVIBeman).

(8.3)

2 H,S8(g) + 0, () > 2 S (s) + 2 H.0 () (8.4)

BIV@DOHLEHD )OS ARCIAL AIBaU] 2)Gajoud, S0yl
RM)ald:00 LI E S0 HMNQlanwig)ss Q) a)eld
BB DUIRR]S TOBLENY (8.1}, (8.4) ROTVLAINIGEID
MeEBRSlEeIen)o 80&T1&HE6Mo agym aldo aiyoailajl
a® V0B al&: B, ®OOPe|OWIAN OITV(al
aldommanud o810, CaxoT1MB, MVWBand afyarlal
emasn aounlayomland sosaulaasme aqu)ailafl
B9)D).

Mg (s) + F2 (g) = MgF; (s) (8.5)
Mg (s) + CL, (g) — MgCl, (s) (8.6)
Mg (s) + S (s) — MgS (s) (8.7)

(8.5) MO (8.7) AUHOWBS (IUBCTXDEBERW]0 S
805 TV 06M [alUBTHMEMBHS  ald]wWlwlod
BHOSNBIUANBY OOaOWERON ME00 6)2I1QHES AAM
pal Dels650 Galomilglal pjokeERses Mlavo
Dalgod &Sl 808Mleeemnee] adlnsmlenond
DAV Gleal@laflal). @RGIMOod

2K [Fe(CN)JiagHHOx{aq)—= 2K [Fe(CN) JaqH2 KOH (ag)

DOEETN

af)an (lUGEHM@TIGS Ha 1055000 Handlruaesmo
®)aldaS;AM@IMMMI HANFOTV o BaNGNTVWOM
Wwlad alay Wels eS5oeasavlglal  ayels aow
£alogoavio M1d9o H21QMMT; &0) B0SHAVTBH06m
(alIdemmaow] aaM1eNea|g). alj@yaslla]o
eomI0d B33 AVTB oMo aIMm®IBMm DERHMm
mdalailenge - s9dbMlem/medhesramnenglal
@B)BIho BD) AIGIGMOCOIMIS CalBINANDY GRHLI
@103 DDaN(WERMB/WEIEESICIINIYIAT DYeIdo
80) al3IAMOMMIGY mlanje MBS0 H2193aN0),

@) SBO@TINGB, WIEDASTkSHDEMO af)IN®) B0 alB3oBLO
ol MIam;88 8osTIRM Msno & alYad
Af)TNOWOSM  BEMNENIBNNA|SIBIHNAND. af)aNOED
BRS)OMSHIEKTD MG N Rhasmoilnng mlda
2o 62GHIVERNG/Me1Ge S0 HMNgTN ajcihmmIaag
Mld5e H2YGOF ERILELIBY HHOOWEING/MEIHGSI
CaldgIl ByEIRoINNg C21B8003 af)an; dh)s]
DUINASIODIOBNNE SSIHE Allalellee1eneqa]s).
Mr@lsd mavlaleman aldalimamlad spslorunom
@3 WERSHTVT@BEM (A lIB@mMERANs HB3000
DETNEEBUD IO E1H0S) OB B0)TD].

2HgO (s) > 2Hg () +0.(9) (8.8)
{ppdamdls sodanmulled allmle sosTilRaMm
mevo Saldaalanam).)
2 FeCly (ag) + H-(g) > 2 FeCl, (ag) + 2 HCl(ag)
(8.9)
(we166s0 amnglal Mele000 GgOGIB Handls
agoanoiled almme mlese eaidaoldlenam).)
CH.=CH; (g) + H. (2) > H,C - CH, (¢) (8.10)
{HPanWEOM B)SIEaIGOmIEIeem).)
2HgCl, {aq) + SnCl, (aq) — Hg.Cl, (s} + SnCl, {aq)
(8.11)
(o2d8m0l, oadamdld: GRHIOFIWIEMIS &5l
Gajdoman).)
(@D (8.11) @3 BIE6(52 HMKIQTAl B)RIGRI)
300108 @)5laa 109 aaTlenes quammS G000,
TUOMID8 EHODHOALID A0 BAVHD BIMHTV T
@M (AlUGOMHMAL0 TVHLLAB}D).  20H T 5o
sMaljo MEnoS5TVl@:osmaljc 860 TLVRVED) MS
£} afINE AUBHD CAUNGIHIGE AUYSMAOB)AELIO?
(238G ©@0S)OIB1E;aM AoV AlUBCHMBBUD
alerz)o alBlEueoUia|0m (aldSAOE:)TDMOE).) BRG]
M2@3 “ANEAIGHAT” af)aD aldo OO (A IOIGTHM
FARUBHE @R )GOELMOETT).
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@oeY @aNClaman @V alci@ oM oylod
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(1) HyS (g) + L, (g) - 2 HCL(g) + S (s)
(1) 3Fe,0, (s) + 8 Al (s) —> 9 Fe (s)
+ 4ALL0; (s)
{(1i1) 2 Na (s) + H, (g) — 2 NaH (s)
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{Redox reactions in terms of electron
transfer reactions)
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2Na(s) + CLig) — 2NaCl (s) (8.12)
dNa(s) + O,(g) — 2Na,0(s) (8.13)
2Na(s) + S(s) — Na.5(s) (8.14)
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afaNIU GREWSTTE: TU0WHMSTBAOSTTIDOST Mo
mm%’lmom;mw‘i @RGIMIE allelga]owd aam)se,s]
gowlmow] @memem apn®)®2o. Na Cl (s),
(Na ),0% (s), (Na'), 57 (5). (8.12)-(6.1) QUHOWBS
LnIGommemglad oM MEEBU3HN)ETRIG)I A 10JE2)
U DoaPajow)an elmIVIGE afemoo.

2¢e oo ailg)aamS1a .,

2Na(s) + Cl(g) — 2N= CI (s)

2e woz muleelenmm.

2e >o8 al5eaos)eaam;.
2Na(s) + O, (g) — (Na"), 0’ (s)
2€ g.ag quledlenan;.

2e v.op allg9e:05180;am;

2Na(s) + S(s) — (Na'),S” (s)
2e  auilsdleman,

TUDERBLOHIMoW], MSEd MavlElen)am (ol
HUD BETIR) QUL TG EISEEBROVT EHeTNENtEN00. BAD
RIS ESUMHANS MaotiSo DU SN, AHHOAN
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B0} DBOCEMROW] ETIIWo E4IaBNWING ®)afl
SHDEMo 830N ék)S] ailvonmomll adlewowlajond

2 Na(s) —» 2 Na'(g) + 2¢

Clg) + 2¢ = 2 Cl (g)

m&glod @amldlen)m 20600 NeISENlnm e @RAW
oruiatudomme (Half reaction) agam) atowyam),.
BRO) DEISESAHMHINS alB0glomo Tlaltisaow]
QLA AOHD AT, GRBW BOTVAIUBONMBBHT )51
Gal@EMEMIU al]@sMacmw 20V ol Mo
el amny.

2 Na(s) + Cl; (g) — 2 Na CI (s) aregslad
2 NaCl ()
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2 Na(s) + Hy{g) — 2 NaH (s)
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2Na(s) > 2 Na'(g) + 2¢
DENEOESOM BRGWHITY s IUAEmMAISNS
H,(g)+2¢ — 2H(g)
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Zn(g) + Cu?'(aq) — Zn""(aq) + Cu(s) (8.13)

ng@mumo (8.15) ©3 OIS GSIMBU MaiSHalg
Zn~ @pewsmas0nil m00)mm Zn a3 82800 le:oems
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Qe BB allgieends;
ST

Zn(s) + Cu”(ag) — Zn*(aq) +Cu(s)

2e” comgam;,
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Cu(s) + 2Ag (aqg) —— Cu®'(aq) + 2Ag(s)

— &g el
2e HDYTD)-

(8.16)

SlewoSaS (aladomme ayelo Cu peneoalsm)o
oMl el FlonsSsmInlE:Do &alg)an). mailes
Cu(s), Cu’ (aq) @pEwosmO©] 3050V 1E1BD0a]S)
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Ag(s) @yol BoM@M@)o HalGRaN]. TUomIBINIUTON

DI |IMEBBAOD Cu:_(aq)mgo Ag(s) m)o GRM)®)EI
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Co(s) + Ni**(aqg) ——> Co™(aq) + Ni(s)

Do @G EHSINY

(8.17)

uo@yeimonlmunoiad, Cu(aq), Ni© (aq) aganley
eRvinlveyssc fimaow wonsmWleRssman alw
SUEMEEBWE HmSIWIHe)mM). ARMIMond @REl:00d
smrgow Co(s) e Nf'(aq) HMEWO QDI |ANEIR
BOW Cog'(aq) amews Ni(5) 9mewd TLo@®)BKND
aaun el comImIod @rmimailananiel.
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2HA(g) + O, (g) — 2H,0 (1) (8.18)
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H.(g) + Cl.(g) — 2HCl(g) (8.19)

CH . (g) + 4CL{g) — CCL(l) +4HCI{g) (8.20)
MUaNTUoGDIERE: TV0W)BMEEBEHE)ENRIG:)M OITUA
IBEHMERSI03 DEISGSIIM)HHES aIBKNOOISG
aodPo &HeelallsTenom@ (aldewo Wl e 0o Wl

DOEETN
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i) i) -1 2

2H.(g) + O-(g) —> 2H.0 (I (8.21)
i) i) -1 1

H, (g) + Cl(g) — 2HCl(g) (8.22)
4-1 o] -4 1 -1 1

CH,(g) +4Cl(g) - CCL{) +4HCl(g) (8.23)
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LD NBB08 @ROISS (O)a] MauAlEmlaT -10 &0
danamasin) o)ennowldleno. (o) 3ldrein)a s
188 apaldem ma|gla 88 @rm)avala]
@RWIGEe0.) A0 BIRIBOMING @RGe B0EMIENIIN
afQONo 9WAIN BTV 1SHEM TUoELIL WS B)elLo
Balomeal ERAUEOMMalgls:Wlael alldloulay
EHINOD: AUDBLIEN D@D £06M00. @R TV)aila]l
afl@lanan@) Galoeel Mnooaom allglonllaal mel
SHEMB)AS TooW)EMEEBSI0 2)LIGHEE8)HS BT
EHOEM MoGLYHMAS BOQo 1 AYMA 7 AUHRWOED.

alBlga [09)o BOSAVIBO6M Toa Iy TER) al®oo Dal
cOUTlEsam B0) Al3ROST &394Vl daMmInITLn,
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DR

e 1 2 13 14 15 16 17

23k Na Mg Al Si P S l

Toomemo NaCl Me$SO, | AlF, $iC1, PO, SF, HCIO,

ia] eaisomlond appale podan +1 +2 +3 +1 +5 +o +7

53068 0 Tk @ osLly

S0 Nl DEMOaLTO M
apamoed CO., $0dmnismlang 6o aulansmoalmnin FeO — Fe e} sosavlaasmavoaly 2
+ ama) aR@OM S0V T:esM TDo6LY )8l Fe, 04 —  Fe 00 aosavle:oemavony 3
WIS, BRM)GAIAHBI RIGHIVIRNMG B0STVle0smoal Cul —  Cu 9 sodmvlaosmiuosy |
mNlo BOGTVSH06M TUosW)o -2 @REM. B0} CuO —  Cu 9d sosmleoemmiosny 2
MoWEGODTNBI BIBIBOOIHTG RoSM1e:08m Muos1ly MnO —  Mn om@ sodale-esmavonly 2
BRGNS FOSTUTSHREMOAUNLONWD)0 SHOsTTIENM; MnQO. —  Mn o so&qlaasmavoely 4

Af)AN0EM B AV lla oM.

80 TLoWBMTTIHE! CEIDAOMBAINS B0V 1BH6m
Vo6 /BRAITLN 211216003 B3 BAVE{ANHEETH
MW AR A0 GTYRIEE MOIBIW aflamsiid gal
6@0Uflaf all®1e@lenc0)E. DO ‘GRLIAE (a1on]
Whoams’ ) Gal@dlad (Irlapase. MaoLmo
AUV ODIG GRROODINNG (ol leh@mIm)euoato
S0Vl MLy NGOG af) @O LD
&l 2@y 1SAlen)ana. TREBHM BO0TVEHRD
0o 8001863000000 Au(DYCI, Au(TTNHCL; &
o1 0NGE af)$)MIo. MOBaIIOBI UIMAV GH0
SH00)0 qpamT@?(g%ammnnbgo Sa(TNCLL, Sn(TV)CI,
af)aDIBBHM af)P)®00. BOHTV]BHOSH TVosyTlHEl
DD AR® oMo TVallaflea;andd &odaula.esmonl
aUOVISEl BOQA%EN. W) BOY ARyJo FOSTV T
O3IOTIIRNGEIMD @REM MFERHM1E:06m @)l
QI2GEMO aln] @»em}allslanam@lal meon
manoleman). @esmam Hg(lh) Cl.eq aeo) mleed
M l06m da1a0sm He(NCL agyany amqilensasso.

G213340 8.3
GRS L ITIMIWB05Mo DalGITa] ISP a0
W@IaN MWo®) B EBW  (alMMTW @ 0lda9) o
HAuCl,, TILO, FeO, Fe.0Q;, Cul, CuO, MnO, MnQ,.
DEAMD:

Mo} 6@ 1aal ANTIEHaD 201813160
BSBTV]HOEM TV BHETR)allSlanymoin)ss
M W20 DalEWoUTla] Henejailsla]eudatio TUoWHM®
omlsel ceantw 2)els@wlnng S0 aulensm
VoY 6PN e0llWo of)P}mio.

HAuCI,
T1.O

—  Au 9@ 80500 e asmavos 1y 3
— Tl o® aoaaulsasmauosy 1

RRMIMoTI, Vo) &0 EEHS MOOF|OWAD®Y
Galdpel SHIsMIanda.

HAW(IDCL, TL(DO, Fe(l)O, Fe (N0, Cu(l)l,
Cu(1DO, Mn(IDO, Mn(1V)0,

26T EB06Mma, Mlea2eau1e:06mMo, B2ET01::00],
MeoaEM1E:0@] agm aldsmsed Mldaiaslan;mos]
Moo &3 1S:06m MaUd oD Gawe quls
200 DalEOWlHNOALID@OE).

32:5HAVTBHoaMa: DANIBlemaN alzodmn@uilael a)el
SOMING 305 15Hsm Tuonlilael  adwmal
DETIRIG MO,

MR VD @510: DHATE]HD0D alzodmnanilee
2RISR 808 M Iaeemaaun@lnel @yoal
DETIRIG MO,

B335 TV 20T HAVIBENID AIB0ERNOWHEI D)l
@R BOSHTV @M o6y AUdWla leaomalews
wlasam {(oai3odmine) GREls:0E:0. mlnm (D
alETEHSEBH8 ) SSTIIWA af)aD)o aildlence.

1635V I0E HAVBENAD aldodmn@minel ael
SODIHZ BISTV BN TVoELY EhlODENIB DalGW
a9y @REl®:00me. MM “Glawadal” agam)o
ailglaas,

AU I AV DINV I UFTDNISTREB: (IO TSIV
$8136a ]S} QBRSNS BOSIVke0eM Tl y@lad
QUELOTV0 QUIG)EITHAD DT IIGCITHNEERUA.
212340 8.4
2Cu,0(8) + CusS(s) —  6Cu(s) + SO-(g)

80} FlEIHT (AIGOmMmAEMaD aquadmdl
D) B, afi®) UBOOIMesM 208 1B
@rpaelEed Mceodmle:osme Tvosailaleman



elenudsE oy QoM d o el

DD 20lR)d:. BROST 2 WOW (alUGODH9)
NG af@EM? aR@26m TlEeoa 0 ae:0alwaw]
(A IUBODI D) MM Y

DO

Mo aldlEoWlEsnm aindommomingl R36ed
AUBOOIBIMN 0 SO kSBSTD TUo6LY MEIS00.

+l 2 -1 2 0 -4 2
2Cu,0(s) + CuS(s) — 6Cu(s) + SO,

o (niaidoomanied Cu'' @iy noied aflan)o
07 @raimunelgelss Hleoosavleclennnsidl
&M}, TBand -2 @earvnoilod mimmye +4
@I N6akss 88T E0lenea|Slelenyan).
@ROIMOEE B)&Slod GaNGlemnan alodamae
&0) OlEAsSHTY (alQIBOIHMA0ET.

&soam Cu.0, Cu,S oal ruw@andlem arale
0TV 1Se6m Moey Aldallaflenainad quane
wleman). spalmosd Cull) 8oy sosqulae:sol
wosm. Cu.S ear muwdand, quwo Cu.S seiw)o
Cu.0 981 630a|dlom @rGI1ag SBo&T1@:08m
Miosy EOWANAINE MandDlamam). @R
moad CusS sal Mudand 8o} Weoo6Mle:0wl
AWOETT).

8.3.1.  0leAId® a0 AITVIUBEMMNEEBBINS

o Ye T 100)

L UoGIBIEM @ITV I IS

&) TVoGWORM DOTVaNIBOINMENTIT? METBEM TV}l
aflasso.

A+B = C

DD {AIRIGEMo FEULIEHTS LAInIEDo Gyl
HOMeElod A @je B mio aregisled A swo B swo
21215001 NV 810V E] MM, @RMOWT  A)Lld:
ODILSBISAVIRSM DalGWOla]] HSHNZIAN afEld
RIBIN (Al @ VBHBjo BOSHTVIERA B)SOHD ag; mel
S emul DUWHSIAN  BOTVLAIQIGOD M BBS o
e (alodommeaRsosT. snm alleonomlasel
aflal (AIWIMHA]G DAADOEMEBBIT MINE HBHIS)
OGSO

i) o] -4 2
C(s) + 0, () 2> COue) (8.24)
i) o] +2 3
3Mg(s) + Na(g) 25> Mg,Ny(s) (8.25)
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-4 1 0 4 -2 1 =2
CH(g) + 20.(g) 25 COe) + 2H.O ()

2, AflPpIS@® AV A KNS DIEIRGS

TVoGWORM UMV alIBEMMmANIHNG allale]l® @]
@anss L~Idemmeslo). AEm200] ~I0mmond
e s Mow)emo allecisla] 0G0 @RGFIeIUleend
pISE:EAR8W 300)N). L0 B0) *LISEHABEIE)0
DBk TuND0d  @ylolanamo. 862aNBMEERUd
DIVOEHOSATIBlHaM).

+1 2 o] i)

2H0 (1) 25 2H. () + Oxg) (8.26)
+1 1 o] o]

2NaH (s) 25 2Na (s) + Hy(g) (8.27)
+1 -5 2 +1 1 i)

2KCIO; (9) 25 2KCl(s) +30,(g) (8.28)

TLOVIEHN0 & IG1GW0AL2Jo03 TUoGEOEM & lowlod
CH, 92l 68a00b@60d 82300 1ae06m Muoalioiene
oo (aludomme (8.28)0d KCIQ; a1 ea1050
TOYODIBAG 3050 leaem Tuos e QIYm Lo
AMISlglonan) amqilend o, AMBEL] f)Ele
AlreIsm (ali»loo 80) JlEoEal (alidomam
PHENM) Moo AMQILIOSNEMo. HBOA0BEMOHIAT
CaCO; 9 ailnaism (aldomme 8@) GlEbGaD
L lud@mmag).

4244 2 -2 2 +4 2

CaCO, (s) 23 CaO(s) + COg)

2. @EaAw @IV arudammsamed (Displacement
reaction)

ARCAUL PN IBOMMOIHINE B0) Mo EMOETHIHE
B0) RV (ERIONID BO) ARQC) BOQYIB] MBS,
omleag arewosil (GRINAIS GRQo) MO BREBULS
S a1GYHS)D). O DA kHI0o TV)ailaflenso.

X +Y7Z - XZ +Y

AREBW  BOTVLAUICHIMOHISM  @enz)ail=ouns]
ER0BITI00. GEICAL BRYEEUD AOMNn UGB BRELINAD
BRYEEUD BT alU@@mmalo.

{a) cLIden aPEIFD PIAVnlHIINM

630) TUo@SCHIINEl GRIZaOMTIEND TUIMIHICUTVN
©lanss pegoo) GBIaN0 YGRS HalG)any. (8.2.1)
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af)aD OO WO MIDUWD 2182] BalB@G)NE. GO
FleNas TowemaBalad Mmlan o)ELAY GRItaD
omlam eUdM G2 S}eNaN R0 dEdaHem
Lal( &G BRERU ATV INIBTINMEERUS WInsa
D20 DelGFEPIUTHM D). EROEMOCTVENBS R0
2BIOOEMEEBRUE MDY S OIIGIER)IM).

12 6 =2 Q 1] 12 6 =2

CuSO4aq) + Zn (s) — Cu(s) + ZnSO, (aq)
(8.29)

15 -2 Q 1] 2 -2

V.0, (s) + 5Ca (s) 23 2V (s) + 5Ca0 (s)
(8.30)

14 -1 0 0 12 -1

TiCl, (1) + 2Mg (s) 23 Ti (s) + 2 MgClL, (s)

(8.31)
13 -2 0
Cr.0, (5) + 2 Al (s) 23 ALO, (s) + 2Cr(s)

(8.32)
80600 (alaidommomlene, alerodaulsoalwow
GEIDa00 MU0 MERSHTEAlE000]SaN GRNA0
COMENOUD Bl 2] MIEBOLHTV]BHOB1WO6). &Hoo6Mo
DRESESEIDIND MaliSaa GBS &EInl dhSUmaIE).

13 -2 0

(b) smceanley GRe3woITVIHdoTIme (RO
mefal displacement)

MG HRa0LRM GREIULOITVAIBGHMEEES)0
33ernowl] Ao TUODAA0EAT Bo5HTIRE Gresve
BN IIGOHMEIB0 HUIR|S;AN).

mel Aleaodmledlsa00 afel Eranall Geloan
omBao allel apaianall afdan eeloaossaa)o (Ca, Sr,
Ba) osmom sassooilod Mo £8an(QEem
@YUV HalGHan).

0 -1 2 +1 2+1 ]
2Na(s) + 2H.O() —  2NaOH(aq) + H.(g)
(8.33)
0 1-2 122 11 0
Ca(s) + 2H,0(1) — Ca(OH), (aq) + Hy(g)
(8.34)

(& 1ooWIeIm &0 BUNlayo, EROETH GaloelBs
eeanemud Mleoallw)no (ndewla] satwasad
[ADEROM DENSVHNID).

0 1-2

Mg(s) + 2H,0() 2> Mg(OH).(s) + Hy(g)
(8.3%)

12211 0

DOEETN

0 1-2 3-2 0
2Fe(s) + 3H.O() 23 Fe,04(3) + 3HA(g)  (8.36)
@EMO ReINNHOW] (A IUGOW DT altl GLIDA0
smg)o @RI MM e9anROHM BRERU
§algRd elanssaoem. Mleoalloyno] (iadons
ENOTD GERIDANERUHN) Galoal)o @rMilalcdmlan)o
SN BRGEAUB0 8 a0 TN IDAOLHINE byl
Wio. SHolzl@ane Slanjo BREMOe CEILAOEBUBHN)
BoaDETNEEBBOST. BRMVIAIGS a¥lan o HNAOWESM
@BE3Ue Ha1AD aflal e aB@mmeBUd moaw
BIHOS)TTF BN}
) 1-1 2 -1 )
Zn(s) + 2HCl{aq) — ZnCl.{aq) + H. (g)

(8.37)
0 -1 1 -2 1 0
Mg (s) + 2ZHCI (aq) — MgCl, (aq) + H. (g)

(8.38)
0 +1 1 -2 1 0
Fe(s) +2HCKaq) — FeCl.(ag)+ H,(g)

(8.39)

ol leHemupoelvlod SHRILeaNOERND (XS0 DENE0
apan@lay (8.37)-(8.39) UHOVBB OLTV{IUBBIHD
M08 DalBWANEIAM]. DOIOS CGENADEBRGS (WD
WIEKD, HOROOERM QB0 DEMEEMAD GRINMmOIG3
BduBlescnammosn’. (Slouwlelm a)osom Fe ad ool
QUSROG TLUWIMNGETINd MSENMN L~ IUGTIHMA)L
(@lwowlaim &Sl Mg a) aggane canoniled ms
HNAN OTVAIUBTDMARD @RSM. aBGoloe (Hlwou]
BID H)OSIMM)o (ald @ olod Mumamoniaunied
S0sMe S anmeow Miladaid (Ag), quidspe (An)
CalENSR CENDBBUD mmm@Lwoe%mTceé arymilon
200 (alIdomleaianemoilel

mils; (Zn), 68:0a1@ (Cu), ailodaid (Ag) agan’ 6enao
SARUB EIBIGESOEM)BUD MaFiSHA|SIMBS (al0IeMD
olenss @rawes MeaEMleesm (&lwawlels
Zn> Cu=Ag agymm (20003 &oemlanean ailleowo
8.2.13 2182] B2 KOGISBRMHIT. GEINOEBBUISERBM)
GaloBE! aD0HEBERMo (&lwoue]el Guosilow)sms. Lm;(g
17 @3 DD N)EISHEIBHHS B30TV e alig)ol
mlad mwlanje araowlad aee Byeglad alan)e
®oePEs )53 o] H}00m) UGN, D)
) a flalEmmm@ afgaie (Sl Ism)Bs a0s)coln;
GRHINOOD, GNNHHB, EREVINHAA afan’]
EREWIM)HaSs GRAUIWAS enwmIwled Mo
@BRGBEU0o OIS HY1WHRAN BBV, USTT@Y
@3, (Sloowlel® Agen &Slw 080108 el
200 (aldomla] GR@IG MIaD)e &0SHaTVIROM
TG ADACE D,



elenudsE oy QoM d o el

-2 f 1 -1 0
2H-0 (1) + 2F, (g) — 4HF{aq) + O-(g) (8.40)

MY SHIOIMAMOM afSIN)alewoufla], GHooIMB,
elenuonlad, arewowl®@ aanlauw;es aResw
eMialnIdomme Rellwanwmldled msomodlal
adaNIQS G0k, MoeY @:emlajlaloman olololod
ENDHHHAL, EREWIHHALAL af)'] EREWIM)EHES
agrames melw epoalolod alanje Gmesue
B algy)am),

4] +1 1 -1 1 4]
CL(g) + 2KBr(aq) — 2 KCl(ag) + Br,()  (8.41)
Q 11-1 11 =1 1]
ClL (g) +2KI (aq) — 2KCl(ag) + L. (s)  (3.42)

Br,. L, agyamlan awlomssome CCL @3 erdlamanmm;o,
Moo 6x306TE GUBGHG]2] BNz lislenoanamarmaosns.
GO JOBOD (AlUBTMMo  @REWIETS: 0} IO03IG3
AfyPIT0.

0 1 1 0
CL(g) +2Br (ag) — 2Cl (aq) + Br.(l) (8.41a)

0 -1 -1 0

Cl(g) +21 (ag) — 2CI (aq) + 1. (s} (8.42b)

Br. 1" apanla @lelosloymalal ale’lesenuooel
lad Dalewowlen;an ((eeebonow erd asqy’
(Layer Test} o @eslavnomo (8.41), (8.42) agam]
(A IUBTMSIBBOEM. G003 M) Ealoenel 2w
©le3 Mmo @eeoeeLAL @rewemlam Mmiano
HalQOAT DD TUBABOWIG] Af)S)OM) Al
£16E10.

0 1 1 0

Br. (1) +21 (ag) — 2Br (aq) +I(s) (8.43)

EMAIS QULOAUTLOV@OWIW DalERONABS B0) OATL
(A IUIBBHMAIET aDIHEINERMB GBGEAUL BOMalaldam
Mo. a00HREND)GSIEE Mo acoeRad alleenzsa flad
DIDTOWAD ROSTBH0EM Lol 10 @R LAOET
2X - X; + 20 (8.44) (mailas X anoean=ad
2)BIGHSO0 Lot I Wle0lan)am). )

Cl.Br.I agamlame sosmlaedlemamaln)ss
@2VMORNEEIUD BIBYMOSN. ag)TNIG3 alS)0108 WAD
eolw asmMilaotlwooamom F ergwosmiam
F; o] 2000m88 0oielonow aodyeacan)alel.
BCoaWD) 20N F ancwosilam a6)0i3 )@ oo
805 eala] F, amdn)d: of)anm) @ao(@ aos.
el alluesoewssBud ollanils aldlenjamaos.
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4. @YD IOWHALIION OINVAIGODDo
(Disproportionation reaction)

BRI IGSALIES BT aUBTHMe B0) (aIGm Y
DNRenss LI TD LalIGOmMEISTT. @B
MHBROD CITV(AIIZTHMOHIT B30} SISHAV1H
QEMOAITINW]LNSS M)Bldo BG0 TVAWo RISV 1E
6N WEOASHIVEH0M EIT A IUBCXNERIM) Allew
WOEHIAD], BRHM o IHDIEHDEINTT DOV IHBOHNGIH]
CRIB36a|SIaD B)elsamBgloaanlm &oMmmal B)am
8050 eosmoaImunegled auclas] e algomonl)o.
BREHI0HOMING BJaIODILRBS Oyl OM MR
204 EG:esmocITun awyadonloee amowid
Do, DD MLISOIRNG G060 )0 &:)S1TWm)BOTY
BT IEH@EMINIMIN @AV IGEOKDA02IN] §eN=D
BN} HRAOLDEM HalGOoBHONWAUIRMG ailnaismo
MO TNalBl2 BB OBOOBSMEcE. ailes
S0HMIIRMIE AR IOGHSHBEIOTID GO alIBE
M@} AUlGWDRN0EANG.

11 =1 1 =2 o]

2H.0. (aq) — 2H,0(0) + Og) (8.45)

DAHS HaIENSHHTVWENaR —]1 808 aVle:0smon
TUOVIERBs B0STURM al)iRlo Sodavlaeosmoniaun
olepas sosadlemom)e (0,) mewoiad (H.O) ero)
-2 208 1BEaMonK NOlEaIaN)o B0,

MNP B0 aflG1ENINDm)GaldRRIWI &30 1w

2OWY PO GandManomy, MWBand, G010

M)SEBEIWAI @M 0TSHDB0T BITV(AINIBTITHNS

MSOTRANG.

0 -3 N

P,(s) + 30H (aq)+ 3H.0(l) - PH.(g) + 3H.PO; (aq)
(8.40)

0 -2 12

S(s) +120H (aq) =4S (aq) +25.0; (aq) +6H,O(I)
(8.47)

0 -1 1

Cl.(g) +2 OH (aq) — C1O (aq) +Cl (ag) + H.O (I}
(8.48)

LeloIB@mMo (8.48) ailglanaicoeilen;an milajlod
B BRAY 53108 0)allaoemo allues1salemyan).
alQIBEDM aNRIAOWENEIE:)TD 510G 0CR0N0]
apewosnd (C107) wlomss «13080naBas  &0dmu]
&0la] ModlalEmalsan)mm),
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(8.48) @ KGR NMWMH]IWDCAVENDS BTVl
adomme  suedlm)e @re@Imio M),
afymoad alm1ilnd @ERodanailw)nowm Laicdomnslen)
&mIoud el Mo AImLTS@A0W TLIBOIRIET
BB DD, ad BIINBOW)BS OTValUGOmMo
@O 305D ENaD;.

2 F{g) + 20H (aq) — 2 F (aq) + OF-(g) + H.O(l)

(8.49)
{ugneWleo WELIEENIR 0040 MILRIDAOW)0
afi 8518 (8.49) afaM (aludomm@TIGE Rein)now]
(e lUBBIH 2] B3)02] BOSTIIERMPBIEROSNAN.} EHISHDE3
el e soemng1anw ads)Glon adldlo ardlo;
MU afHOI03 S06THERIAM D F0Qo MO GREE)
DO S;TMADISL B:006Mo a0810IM RO} Galdmilglal
£ TVl OEMOAITINGAIBRo  HIsMIBHIMoss1al.
o®le @eddne 1Y) aNIGRIIEM)H:HS G0Nl
al8)01ad @RHM I ]SBLIC  GITVLIGTDIDO
@oamlel.

Ga10340 8,5

00 MAD]B1E03M AUBNOIGE af@osT) @RM)
Al SHALIDAD  GOTI A IUGTHMo  Ho6TNIEH0
BB ? af)ATOIB0EIS?

C10 . ClO.. ClO, . ClO,

BN OB HREIOB (aIUBOMMo SHO6THman
AUBDOTHG BOTV(IQUBTNMO af) P 1.

AR Do:

MBIGd BN G RO ETVIET
swosm)eglad ClO, @Rym)anGilenanom ooy
lalQIB@mme &oamlananlel. &ooeme mood
600lM @MIHTG aBge BVWAAD BOHTVH:0
SMOQINUOWOW +7 2em. epodlang ag) oy
B0 GTVOBRMEGVWOEMIBHBINS BYM;ald® |0
B0 BTV INIGTNMEBBUS IR BIHOS;OTHIE]
B9)D).
-1 1 -5

3C107 —  2CI +Clo;

3 15 -1
6ClO, v, 4ClO, + 2CI
+3 1 =7
4C10; 5+ 3C10;
8213340 8.6

®moae @ANIGlenam Aleause:al AU akUGomM
BRHS Moo GElLa0M88 803 BodPe MIderurl
BB,

DOEETN

(@) N.(g) +0:(g) - 2NO (g
(b} 2Pb{NO;).(s) — 2PbO(s) + 4 NO, (g) +
0. (g)

(¢) NaH(s) + H.O(I) > NaOH(aq) + H, (g)
(d) 2NO.(g) + 20H (ag) — NOilaqg) +

NO; (aq)+HO()
DEAMD:
latudomme (a} 08 quomemaow (NO} eexmSks
BOSONTVL 2IElHNMMES A)EIHOQIMNT]ENAR
aemsEmo N.(g) sosavlezmie O.(g) qoocwoesl
2061, ERGIMOG3 MG TVoGWOERM GG
DOl AUBOH O oM D69 o0 @ 6T AJ 6T,
Lnudomme (b) @3 senbesnmaesq allhais]s] mam,)
2pISHemsow] aoololdlenyam). @@ ailnaism
eSS eI alnIdommagem. (c) mled mel
THIHE! OO WM, H50SSILD GREWOEM)
S GREEUNo M0 SNLBR0 ARG QIO
S0 20gloldlanam). GRGIMOGE WHG) BRHEHUW
OlEALRETS oM Indammasem. (d) spalad NO-
(+4 @eaicvn) eymMmeenolescnem  NO, (+3
@ralaun} NO; (+5 @raiaqun) agyan| @pauadnds,
sleekss aocloickenam). eralmoas (d) so) ey
a0 SH LD SleabaS ol aoTualoldama
@O DEAOOEMBIEN),

€2193)0 8.7
Af)ATNEKSORTRIETT G0HP XD (o IUGOMEIBUS
Ay mMGOIHR1038 MsHmMm@?

Pb,0, + 8HCI — 3PbCL, + Cl, + 4H.0
Pb.O, + 4HNO, — 2Pb(NO.), + PbO, +

2H,0
AR Do:

1 e20ud PbO &0 1 enoud PbO,; o arnsaslo oom
malaeemalmio dlwlmacen Pb,0, . PbO.o3
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~ Fi(a) + 2e —> 2k 2.87
Co’ +e —> Co?! 1.81

H,O,+2H +2e — 2H,0 1.78

MnC), +8H +3e —> Mn?' + 4H,(} 1.51

Aut' + 3e —> Au(s) 1.40

Clyo) + 2e — 2l 1.36

Cr;002 + 14H +06e —> 2Cr* +7H0 1.33

O ) +4H +4e — 2H,0 1.23

MnO(s) +4H +2e —> Mn?' + 2H,(} 1.23

- Br, + 2 —> 2Br . 1.09
3 NOY, +4H' + 3e —> NO(g) + 2H,0 ?: 0.97
g 2Hg? +2e —> Hg® % 0.92
g Ag +e —> Ag(s) 2 0.80
'% Fe'' +e —> Fe?! % 077
8 Oue)+2H +2e — H,0, g 0.68
g L(s) + 2e —2I z 0.54
g Cu +e — Cuis) 5 0.52
8 Cu' + 2e — Cu(s) g 034
% ApCl(s) +e —> Ag(s)+Cl g 022
% AoBris) +e —> Ag(s) + Br ’g .10
2 2H + 2¢ —> H,(g) g 0.00
' Phe + 2e —> Pb(s) € 013
¥ Snt +2e —> Sn(s) —.14
Ni* +2e —> Nis) 025

Fe2' + 2e —> He(s) —0.44

Cr* +3e —> Cr(s) .74

sn + 2e —> /n(s) .76

2H, O+ 2e — H.(g) +20H —).83

Al +3e —> Al(s) ~1.66

Mg® + 2e —> Ma(s) ~2.36

Na +e —> Na(s) 271

Ca® +2e —> Ca(s) -287

K'+e —> K(3) -2.93

li'+e —> Li(s) ) 4 -3.05
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8.1. MoeY MADIGHN)M mMEEGd @RSl mSlTlen)an D)EIGEBRNS SO TUTEG:OMMTUosLY

)P},
(2) NaH_PO, (h) NaHSO, © HLPO, () K MnO,
() CaQ), (f) NaBH, (@) H80. (hy KAISO), 12 HO

8.2. MIe® MAVIGIHNID RIGEAMIA)N0 @RSINEWIG B)RIGABSIRS RIHIVSHO6M Mot af).m?
DONREIBOB WEBUD nf)sBBlEM TUOWEEER)0?

(a) KI, (by ILS,0, (¢) Te 0, (dy CILCILOIL () CILCOOIT
8.3  MOIOP|OWAD (alIGOMEBBUD 016w T (A IUFOIMSIBBONEHAT) TORBLONEEE:.
(a) Cu(Xs) + H,(g) = Cu(s) + HO(g)
(b) Fe,0,(s) +3C0(g) —» 2Fe(s) +3C0 )
(¢) 4BCL{g) + 3LIALIL(s) — 2BJII(g) + 3LiCIs) + 3 AICL(s)
(dy 2K¢s) + Fig) — 2K'F (s)
{e) 4 NH.(g) +5 O (g) — 4NO(g) + 6H (g)
8.4. o03)0108 HafIeooi]l (alidanila] @MosPa oA A0Q0 DETRIGHAM].
HO) + F () = HE(g) + HOF(g)
DY (alUBOMMo &0} FGAWEHTS (A lUBEMMAONETAD] TOABCU ).
8.5. ILSO, Cr0; andNO, agamlaidlenas auwdand, 6so0lmo, HmSEM a)arlames &odav]
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8.9. @OHPOWAD (AIUBOMMETUS A IBINETIIN)B:.

{a) 6 CO ) +OILOT) — CI1, OJaq) +60.(g)

by Og) +ILOL —>ILOM) + 20,(g)

Af)TOREBHENE BDIDPHWANANWS DD LA IIGCHMEEBUD af) )N B)S)M03 EREBONYMD
BHAND).

(a) 6CO e+ 12HAX) — C, H, O aq +6HO0) +60.(g)

(b) O, gy + HALDy — HOM+Oe)+ 0 (g)

D)@ ®aNBlenaD (wh(b) af)anT SlEWwoHAT (o IUBOMMEEBRIHS IO GeNR)allslenian
@85 aod@o @Sl MG E3UT o).
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8.12. MIHPoJOWANCH af)s8BeDN (TUOU);cBa(EﬂcBS)OD.

a) &H001W HaFIMVL0 HaIGBIAdNEMmQe ERATD HaIFIMVY0 HaIBBOMOGMQ)o BoGTVLS:0
BlH800] ©alewowlenooerE. af)anloyamoeno asogyailmlad alamio esnadeauowla:
aryrilol afldedlen)eaoud afamnons aRulaentanogls Bal50TuYe saldaoadmemnd
B30I 1S001000] 9alEWolanan;? WD (nlodammama ae) ruamels leawodad
TURIIOS Yo af) YT,

b) egoenntl apsaEBlw B6) BRGNS, AlUEIMOHIEEISE VosmIUBan LEls: arMilad
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)TN BRI HWBIHOIGE GENIHHRVSTT OBBHM ;G 21)UAD 610 al
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8.13. MOHP|OWIAN GBIV alUBOHNOH]GE 805 TV B06mo Tuornllajal, MeEseaVe:osmo Mo
allajal, 8080100, MEosT1E:00] afyIMm] alBodONHBBAHS @eNE)ailsles)d.

) 2A¢Br (s) + CILO(ag) — 2Ag(s) + 2IIBr (ag) + C ILO (aq)

() TICIION) + 2[Ag (NILY,] (aqy + 3011 (aq) — 2Ag(s) + TICOO (aq) + 4NILiaq) + 2ILOD)
() TICTIO () + 2 Cu” (ag) + 5 OI1 faq) = Cu,0O(s) + [ICOO (ag) + 3ILO()

() NJIL(D) + 2ILO0D — N () + 411D

() Phis) + PbOL(s) + 2H,80 (aq) — 2PhSO,(s) + 2H,0(T)
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@ MATIEIEMID (I UGCHMEBUED aldlwslon]dh.
2 SEO; faq) + L(s) — 8, O:6 fag) + 21 (aq)
S P (aq) + 2Br (D) + 5 HO() = 280 (aq) + 4Br (aq) + 10H (aq)

Ag)TGHIENRISM M CWIMHBEAOG af)M MEEEHTI606] Bre@I, ¢ennelad agamlal
2o iy elmIIod (aidonilesmmmos?

. (IIB@mmemud M@Bslaenoens TuadmOlen)s:. at0nBRRRMGNAS SV ofgdlad aggale

MEl B0STkeBlWoe. O8O 0a00alE: TuoWBmEMSIGE H8n0GOBROIES arRslod
agiganio MEl Mleaod Ul lwosms.

)TNGB MINPIOW)D LA IAIBBIMo TVOWIBIBAN}?

Xc.‘-(:): {agy + 210 (aq) + 611 (aq) — XeO g+ Fg) + L)

Na,XeO, (@alod Xe(, 80} 8o0206NT) af)h MUo@E®HED qosmula) Mlsmusas oo
(aIBomMENd UM i) BIN2NOIHLITNOS GElaw)o?

MOBEaOWAN [ IUBOHNEIIUT Bl w:.

{a) ILPOfaq) + 4 AgNO jaq) + 2 ILO]) — ILPO (aq) + 4Ag(s) + 4IINO,(aq)

(b} ILPO{aq) + 2CuSO,(ag) + 2 ILOMY — TLPO (aq) + 2Culs) + ILSO {aq)

{¢) C,H.CHO() +2| Ag (NH,),[ (aq) + 30H (aq) —> C,H.COO (aq) + 2Ag(s) + 4NH_ (aq) + 2H K1)
(d) C H.CHOM +2Cuz_(aq)+5()H_(aq) —> 30} B2gA)o Goem)alel

N [ l0IBOMKNeESG Ag ,Cu1 afarlaIo)es quRoI@HIE mlan WsBUd af)am) wlnamoml
EI06TTY Ay G2 10)aMD).?

@OHEDATIGIEN) M FIGOESTY (A lUGOMMEIRU3 BREWOETS - DAIS,6(506N3 BT Lald:d0o
Ma1@EMo 63 alQ))dh.

{a) MnO, @) +1 (aqy — MnO, (s) + L{s) (s100T10 00wyn@oilad)

(b) Mn(Q), (aq) + 80, (g) — Mn™ (aq) + HSO, (aq) (@egl aowiaooilod}

) HO,@aq+Fe (aq) — Fe' (aq)+ HO () (@pglo aowynooilod)

(d) Crz(:)i + SO — Crofag)+ SC)42 (aq) (@Rl BownErsled)
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EHOM TUosty af) 018 Dalgwowila] TUAMEIN. HalD)d:. D TVAAIE:CTnAl
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{a) Ps) + Ol (wy) — PILgg) + ILPO (aq)

(b} NIL(D) + CIO (agq) — NO(g) +Cl (g)

{©) CLO.(g) + HO aq) = ClOaq) + Q)+ H

DDPQOWAD (0 INBODDEBEES WIS WIEBUY ofHADRISAENT ADATLILDAME3?

(CIN), () + 2011 (ag) — CN (aq) + CNO (aq) +ILOI)
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¢} samiglane &muQlane Q&MY 1@:EEMIAUTTN EHISMTIED)NN EIHEHOH?
d) capailglane emoglane sodauleaamaniTun cGosTHEeNmE) A)elsean:?

8.23. 2510880 TEEM@OIMON] G108 RalEwlEan)aN). SEHR0I8 @RUWIGRIWIGE a0XMla:0
205, @RWIHNSS 6H01IB MdPo HaIYPIN® TVWBand AGLIGHHNTVD GaI1dEmosM. Ral
OOIO3 MSHDAD @D FlEWISHIT LalUGEMMETIMN 80) TVAIBLm TVBAUIB:L0 f)P)D ).

8.24. MBBHOS o NDHOMIG HAVIG1LD)AM BRAUGGDMalGlE: aldlernodila] MOePaj0oTan Galosy
SBBUTH6) DOMIDO NWcBr)Hr.

a) @ERMANGIGHILRO GIATAIIGONMe BHIAMIHNAD ERCLRANERHS G OOEOIMS)HN) .
b) @RMaGSHREIED GATHAIIBBHMe S06THENTD EGEINCOEEHS GHOGEITINSG)EN)E:.

8.25. @OMSls @RTIkUIeng MIBememorilnss soTRARWND L IB]WD)RS @RBLPLISEIO3, ROGTU]
Q03 AUODH0 @OERISTITY UIMGSHOD R0HTLEG]a] HHMSIE: aodearuae mlocaillw)o psnee
YD), 10.00 LN00 @REBISMIRM)o 20.00 (N00 ROGHIVIRM)0 CalBO)) O)SEAJAN BTV AIIBGOHM
QG AloBOAIL] REMRIG01IN HBMNLSIE: ROSHHTVL ag@ow1@lan)o?

8.26. 0I5l (8.1) @ GXAVIBLBNAD (AlB0SIM MEISHE SO Hald53aIEL&US OalEwowla] Moy manlal
SN MIERDS (A IBTNMo TVOWKAOEETND af)aD (s 1660,

{a) Fe” (aq) . I'(aq) (b)  Ag(aq . Cu(s)
(¢) Fe' (aq) . Cufs) (d) Agts) . Tc'(aq)
(e) Br (aq) . Fe " (aq).

8.27. MY @aVIElenam soeeoaTlene aealEyMAlEREMH@EING aNRIAXD RGN DEialaMen3ud
afal?
1) AgNO, 60 Rellel snemlwe Madnid @elsessan;oe.
1) AgNO,&0d meflel enomlone qloglMe ®elsE S0
) H,80, 908 emdaflay eiowmlw)oe qlodlho ol 5000
1v) CuClyead meflel enomloioe glodlhe MELSE S0
8.28. MIBPRJOWAN GERLOMBNG BRAIMSS LROBMIVIG MlaN)o aleMUalde GREEW. E1alYaT (&
ONGY af) Py,
Al Cu, Fe, Mg and Zn.
8.29. [alBI06IN DAKSGE SO ald5adai1ienaud manladlesan;.
K'/K =-2.93V, Ag /Ag =0.80V,
IIe” Mlg=0.79V, Ma” Mg =237V, Cr /Cr=—0.74V
DY GERAOMBHS GRSV WIEOOHTVISHOMUea®I] AUBALEIAT (AT af)Py)6:.

8.30. Zni(s) + 2Ag (aq) —>}",112|(aq) +2A0(5) afyID (AIUATDMo &0ATIEMMM 20) STLEd Alllm1e6109)6:.
BS06T DOPa|OWANOAIDE DO MNGIh)d>.

1) apm) weldsesotwslmosm smnglal 2 ndeeang.
1) M erslnel a1z aladlanaal

1) BOGHY WEISHESOWIEMSS (aIIGEmmo.
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BHIM|53M] nfie, 21010 GRSAILR HFIMIVD
QB2 HHNAED FOMEIIe DIV 9BIald
Flaflande agan)a aMAYILIANIM). N AWRH]
Daf)BALICSIa N bdBANTla]  Allald:alanymm),
QUYL B)EIHEEBES HHa (2B vecwoea)
e ld: MUejamemul, MmN Mo am
BB, BINOUA R ARG N0 o) X 63D
M afemam dman o’ dlndlaalanm;,
PNNARHGF VIR MUNEWUDBHBHN) V2| BB
mRolal A1G0IR2M 1800 aldddtoemsins mldnng
snamIcEIeMe, a3l avocE:tldallaysdglceane
maim nelammeamailomea alndldeaalanm;,
2EIOmnGg ce1sm anaylenan :wle @n @mold
zagplend eumla 00vle 1mEsed alnalasl
ANJUIMT BolCOIFIHN R0 Al
(nlanyo0lad mln) adlenym 2eomlaag msmmla
1300, 210laf caldamigias allollwmas arodmoaERe g
aflinl 3300 @PRDIENM] fmd allaglen)m). &l
MBIy MG@EINN MATIERSE MIMYITVe Aamay]
£IAMM). BEITDIDG HIGIDY afi(nld000 W89
DRI aldlagym,

eLIMR LI DM AN 0lafio BRBID (IXWIMYH DA
olzjio @Rl emsyam).

AHDALB Aalcod@EasMIANNNd ac1Sm amaylen
amm). @mland Mldansama1msu, (1ewzmal
BRI ANV I3RS MdDaoemamIceIds M
AN OEMEMEE, ARl w2 1®:amIIenBS A1
agmlal a1dlapiam),

afler a1gemud amaylenaal dacwouileaym. 980
DEKh SIS~ Mot yaliS HDANNNALA DEIGESINE-
MalBL0al™® Hdande A, DeI®e SN auvmim
PNANHHALA, HDanwe2nd mwhiislm avapdayoinun,
DR WET ldxdsma.

(nlaleRICBIB3 aBQOI0 TVAYELAW] HIEME. |5}
@) EIGHA0ST HNaN(WERM. B8DER0AIBImel quayrs]
Wled mMoe TUNIMEBE SPanALROM Boall
Wiee! [e)el 9OADRER GUTLIMTVOWI maan allso
QMo Halgpam).

(1B @RI HI6MHA[SIAN MEIGEIBOG GNHIGD]
GNIDUWE afQono RIBDME0W GREROAlS: CRISMW)
B3 DEIGAOEN HaOLRM. GREGQOZE @ROI
OUlod anaowRMIed 80) GlnldG58Mo 830}
DEIGHESIEMAEMBBDY. af)BrIelo 0)BIGHIITRO
0lod emaoawERad mudloie 2 1gmoy 31006Q0a e,
WO @RS (H,). @@lmoed aeaotwzRem
HNHNAOWRM o)D) MOAHO6Mo Hal B0l
SMAD). BEQAMIO] MEIGROMGNIV0 ) SIOHH3
TOOW )Mo DENRIANINO} HHWARAONLERMOEM.
HHAOALRED QDAILBODIDIY A6 GLmomnﬂgomﬂ
2alCWOB]smd:onsmalnd grlulnel 9DEXR
AOMEN 2188 20ISNEMOW G5 DO OB )0
AT MIBBUIEHGIROIRAIT D ald0RIMOTILNNS
ESIMBAIDGNENUIE HRAOADLRETY QILOITVOW B,
(PWwomyeEmHn)Gla] MleEBudas amqmilendndo.

9.1 @3 UGoMNa |Sla10d HP0LENIF ALOIM

@R AGAMMalgleOIG8 GANCOHAW  B)EIHBI6T
A0, EBE e0elEBHElod EYAUGENNAS]
SHUIHE] O9a0BRHNG TVNOMo B0} 2ldajonll
MQo MHMROIQIRMM). MlaaBuldas @Rl
MOREa NSl BRZAUGON M Sle0ed 2el6aBas
321Gl afldle)me} els:esosmle: allmioau
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OO LEREG IS GBS0 allmioTuo Is'
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[0}afl9El aD0HEIOBRM) & OB Galoor! (5 Ap
Eld ¢S50 AlM M8 O ) DCIdynds
almeeniead [He ('lsz)] SDEISGS0eNS allmioau
OB EIONING HOaOOLERT B0) HEISHESMING
SHIVANNE, HHaNALERM, GRMIMOC3 &) SHEl
G506 MatisHnls afidnGaldmiinlal areosmow
B0 MOV GEIDNOEBESOSI0 B0) DELS:E ST
6MS] a@eh HONYTAT BREEMOM] B0 ~00HERD
BNYSHBBOS)0 (TUOBLUIDLEENE, HHOIDTD GEAOKBHS
Ga|OREI HODADENT, BIGHNTVALIGUE, a0IeE
A E=0d, TLUBHNANMEUE AR DENEIGENMNA).
af)MOoEd SO GRIoAnsMSIEE Mlame Aoy
MBI, ONaoOLED 2WdM GrERIeMle:n6mm
o) BLO0GBal] DEHERMT BOUDOLL, TVIWOVEM AVOaO
210468BSI08 @) GeI0anT quIBdQI0 &06T o
amyalel. aRai o aen1od, @pewo eI osm
afyMBLO0@dail alBlwemlaowd §6anLeRad &)S)
MENO aNIHEINERMIHBIBOWOETT TVOBYULN gD
so)Ma. Li o A, H 520 kI mol ‘9o F cadas 1680
kImol ' 9o e@aniweemdd 1312kImol ' 9o @ryen?.
AN0HEINRMHOTEAOOE! HOANWRMB GIWOGQ0
ol GHDOID DENROSBHYN], BF  B)LIHEE3S MW
TUoGWOEH]L] HRANHHNALAL)H:B)0 WOVITO MTVan
TUOBWO R TVOW)HMEEBH0 DENBY &6 AN,
af)MOMS aNOREIDERM S SBOW] GOOMBL0 Sl
BMUOUB OHaOWERD (BHWwowlels AUBHD &0
QoSN

B0)oldlWlAen H6a0LERT GHOOTY GRS
GBOS)0 aNIPELINEM)HEHISI0 TUOBLUdL0 06T
HNMEDMINSOajo MM @AUIGE Wlamyo all@l
MaoWIGlemshWlo SalQany @RGOUE AUSHD
(TUBMDON GaldBio DRI @FHAUAGHMaIS]
ST ODa0 @R aplDS VNN M@F:eMo?
HNANEWEMIGE WMo B} MEISGSONG MaHS
90JSIDONOG aldlemlmanelo ~1.53% 107 pm alenn]
mss (H ) myasloquesm. auowonsm apegooils:/
@REWIEME: alela]anmowi] (30-200pm) moomaloe
HalgemIoud Do) MO0 HaI0mOsm. Mm)Elo
H'adleseno auimmoamunalm mlensoss)
avlel e ag GRQEBRSINOGWY HNRIM S
BOEVO EaldAM} H0EME]S)}AD). WOD DD
HDADALRM ERMIAIAA0W BQ) dVLIG)UZOSM
GHOSMISHTNGS, ERENDHITE G AU M lglds

OIL MM

WG BOOWRT &0) (1B UMM ME3H:
dleem. (emlg 3)

9.2 AN WSR3, H,

9.2,1 (ald:\@®lDloel avoanlavyoe

telalsEomilod Wwordsmo GOEMDQSIAD )Ll
2061 mmwﬁ)ﬁ)nmwaaa.(wmammﬂm@ @Oleag
70% GOIB0) TVDEIAHOTSHHOMIGE M&LAdW]o
SHIEMB|SIAN D) EIGHAITT  HHWHHO(AL L.
ageo el (WaosBRIW alovomlele veml
@lelje @)S;MERe GITDHHA|SIAD  DYEIHAIEM
EWBRNAOERM. of)NO03 O0ENNAI ByLlo DAY
mME1IGUON]0F HRWENAOWRTY TuOaNIRLYo
AUBHO SO (0.15% aflsmu@BIM0) af)IMOO3
Mo H@OUMNWIE @)Iodanomilel}e qom)(3
gBglelo HHLARNAOOLRAIY TuoaNIELYe 15.4%
GOMIBo QUBYo. REIOMIGS DBV SIS, TVAVY
FBERSWI0 ALBBRINSWo GEldEIRIl0, G:aGEsTD
HNAOGOLHBIEN0, GlaldFlMm@ddlane, HHa0GALD
HOBENIMI B DUWBH|HSWIBR OO aOHRLAW
wyagleno aQ) Mo EMEEBGIe0 HHaOWRNY
mooamlanie osme.

9.2.2 99N WRHAF HafCAVICSTIa (3

DHAOWRD MAT  Haf) GIVOESIa JHBIETNBB 0.
GLnJO§1(!))01|H, {11)5;9%1@0 TH @pLnaio D, slatiloea

?H @Al T D HafErLOGESoaf1ed Mol
af)SBBOM AULDIOTURIGITIeNTMSOKIT Tilsmudas
DDaOIBRN0EROT NYIGSOEMRHEIOS TUOATIRLLBOET
HAHW AULMLTTDBROHHYON . TUIWD VLM
ORANWBRMIGE (BLalogloEWIG) ML )ES06M) 3
snel. an1clwe @R *LIM&S N AL T
BamMyo (SlaHlD@MIG deNa)o MLGISOEMN)BSO6M}
MLHVNIENSSE). 1934-03 BDGNGH01®] DalGWO
wa] @oad MIUZ 2 988 HHAOWRM Baf)GIUd
¢soqa] ecaudmlaleasyomola) opesolsnd
UDOTGMERSIB MO aNGAOUBAS.TULWN0 GMOsIUGS
aVnnishirlemllipleltelipislvell

PRaOAWEHNF QA0 (IWIMSQS HafGEAVO
@500 ]06M @105 1Wo. B)AlIEE &:0eMa]SIaM
PDaOCWERMIGE 0.0156% LTGRO, DO (W
m2oWo Murlmlealgymma HD o)aiamlensn?,
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0)6INEBBUS B0 ALERD wglolwo (Slatfl@o

B GaISHHEOW LIBLD) (%) 99.985 0.0156 10"
@R Galodla @EQdle 20mS (g mol ) 1.008 2014 3,016
BAEMoEHho’ K 13.96 18.73 2062
osmler K 20.39 2367 25.0
qUOLBOY gl. ] 0.09 018 027
Borlaean ((usion) af)aBLO003ailk] ol 0117 0,197 -
SN0 1106 af)aBLOoE3ail/k] mol” 0,904 1.226 -
EINL®M AfleaIsSm agMBLNo@dail kI mol ' 435.88 44335

BRATOCH (B 3)0o/pm 74.14 74.14 =
RGOS S0 af)BLO0@3adl /&I mol | 1312-

DI ES0eND FRAZND af)aBL00@daiVk] mol -73 - -
TUANTUVOGIORG: @ROI/PM 37 - -
@EREWOsTHE: @moo (H MWpm 208 - -

(Slatlom1nng WoUm oRdhe3woe | 0" Glaldgla
ODIM B0} EBHYHSMN MIEIFHH0EM. DD Haf) BAVO
S0 1nglad  (Slatlwo BYLEANEIET  GOAUlew)
BYSHSIUDWBBO), @O MOFIN 9DARRNBS
SeMEEBHS a0 allsym). (1, =12.33 AIdasunud)

BEO MEIGE S AlmMBSEINO03 Hag)BTvo
GS0a W@ afl@ITE BER OOTVIVIRIQIBOET
2BBOY. 0ITVAIBoHM Mool oEemas Gral
WIRS BGOWOO] QILEITICHIM] HI06Mo GRA
W)es y@yN®@a0w auarwm  allegism
af)MBL00OFailoem. (alSls 9.1) @oavled alelo
U@ BB@N MO0 BDMH  !)6M B 5103
aBIVOGSOA U3 NETDIMOW AYDEOTVO IS
BN

9.3 9HWaNNa0We20d H,mldmaleammm ailtwe
GEIDADGEBUS, GEIDAONRADSRNIWUNGUS aanla
@13 mlmyoe ailailw 01GeE103 MEesH BRLRRND
wead wldesilesoamooan.

9.3.1 aldlausmarciilsael aldnnismoe

(1) avowdeemwow] avléy) ®olaglo Emdajla)
@monGme(Bc%omca? @Ry aulwlo oonlod
me(amﬂ@%osrﬁ ARUWNNA0ADRM D6M=D
ENADD).

Zn + 2H > Zn~ + H,

(1) milsymakesse 2erleHntle @eRled (ol
domlailape oy mldoilesoananmos,
Zn+2NaOH — Na,ZnO, + H,

eauoallo aUleH:d

9.3.2 SWENADADEWNTZ Q13301 &

mldanismae

TUOWIESIMNWIT] DalCWINIENIMBS (alldlw

*HUB 2RSS Galdoyolenyan).

(1) qloglmo MEIG;ESIALIHBINS TuoaTlEDyoTled
@R 1:0la] RLIHOD HHQUBL® QHlEEaHED

oM ol GLRRIENETINT HRWSBAONWERM
elgloenamn).

2H,0(1)

SRl gy e

2H(g)+0.(g)

(1) 2odam wELOWIBS (=99.95%) antwenan
twzmad mldalesy molmow] saunlwo
ROOEWIGHARTWING 6Molw 21)5)26
2ol enYOlaw Wennd Be1sESIWIRU3
DalcoWla] aoadyl® ofleyauemomlm
QGWAOSNAD).

sl memailed wegs S

(i) B®ENR eVOlHL HH0IFL O Il auem
omlmy allewndes] NaOH, Cl, aganla
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Ao lanol mldomileeemnicud ao)
DGI@ MBI SHLHGOLER el1Slas
am. 9HAUBL® AUlG@HEM  BOIVLAIUBAHMD
MU MORY OISO dlen)m).

amemoailad : 2C1 (aq) — Clig) +2¢
&oemoauled : 2H,0 (1) + 2¢ — H.(g) + 20H (aq)

BRYHAOM PITV{AIUGDMMNo OB 6)HIS)OM]
@loe}an).
MNa' (aq)+ 2CI (aq) +2H,0(])
\:
Cly(g) + H,(g) + 2Na' (aq) + 20H (aq)

(iv) 203aM MMl Gl DOIELI0HODIHTG
auaTRALIEMIGE GHIB8 GRHLIHIT §6n0
BLALO S odendemM s s mow] Mloonil (alcud
@ila] PHWeNaOWRM Deiadlalesdo.

C H., .+nH,0 %nCO +(2n +1)H,

OBIa0BEMAI]
CH, (g)+H,0(g)—“25—>CO(g)+3H,(g)
CO oo H, dwyo dliwlmeom agd
0400 oM ailglenyam). HBINEMISI0 BYEMH0o
HDAOGLAOSOBENITM B0 B0 DEIRIE [leedad
0D dlWldo HAIBIN]BNMTIMOnd sDGTlam
aslamavla ¢wiomd @pLna aUlad wieas af)myo
ailgleace. aellmegelo, BPOH9NN]0S], B0 afls)H 03,
AGON BO M ol (@03 of M Wlod MmMIano
DGajoud ailad wLoas mildedlesyamiens. & oiodl
Daleoila)ss ailad viomilead mldenosmem
G oUd n\omuladil@anaund (cod gasification) agyrn)
al0w].

C(s)+H,0(g)—=""—>C0(g)+H.(g)

m@mﬁ@u&o@mg @ma(BmecB)(UTDﬂE)(@ auoanlany
omlod ailadejomileel CO am mleoaillwymow]
merﬁmﬂgﬁg mmwmmnﬂuwas)a@ @@a%osmo
aideUla {lenoonamoean.

CO(g9)+H,0(g)—=2—CO0, (g)+H,(g)

o N o)

D) g8 1S adflali] (INIBGMMo af)an
olealsymmy. oWl @RATLERMY LIV D]
Dalgodilal], CO, om Moo ©alYoaRanmosm,

OIL MM

miletnilad ~77% aloaarudild: HsaLeeanab
2 9aleS0eH BN G:S1us THam)o, 18% :03e8
ololod mlanye, 4% Rellwepwmlwns annIBy)
@l e@aemomenHsWio 1% AQ) GO
meglod mlanje eilenyam).

9.4 9OWHHNAWRHAF VD BHU)am
wAneIRUd

9.4.1 @G & !D}EINERUB

mloo, @8Mo, ®)ail aganloy EDLIOD}0 o
aflSleNIM@mDIT AUOTHHAET BHALSNAOADLERN.
0T AU AHIBMENIUE TVOBD Bh)OETMEN0 REI
O3 EIWISHOM A,  HHAAOWEHG
2g sO®le WEMeERud Wi ltlwamlamoalo
algléd 9.1-G8 @anldleman).

9.4.2 @XHTVUNYEINEIBUS

HHENOALERAG ROTV!EMEIRUE Midsmay]
SOAND) (BRMGAINNE] 1Y) HDOBHHSHNSWI0)
80} alolWlaeo aemlaad sniaw malleeism
o) BLODGBa 1IN, alBOMO0) BRISONOFW o
oenE  @mQaBulon]l s WL S8 afid N1 W M
afBLoomBailewancud aseo gwdanmosn’ H-H
eNITWM AllraIsm af)mBLoo@dall. 0D TS mRKs
MMye MBS af)os TOBMBTIEIE Aoy
Mo ? OD 80) GHoosmamoeldsm 2000K @3
POWHNaOAL RO EBQERSV8s all~elIsmo
~0.081% 20(@®@0BHIMNG. of)amOed som) S000K @3
95.5% @ool Audellsn)am). $Soem O WA
H-H snuowm afymBoo@dell 0080 qudWw0@sm
DDIR0AIGE HHWHHAOWERD 80) aldlWlauen
Ma¥i{lannosm, @r@Imoc 0@ 9DAImD
ailad eenIB® Goyded GRELCIHIN BRUBSOAIY
el allaslosmo Daledwlafoem @RGQO oG
OPaoERM Mddleoyma. 1s mels e sosm
allmiorumss GpeQodils: H9a0LERag Sodan
Q©d @R NBAMAV MO @R} dlennnloe ~feld
2ELHEBBIA0W 0 TUoCXOER]HMaN). @ReQoals
DHAOALERHG DTV IAUGTN Mo TVOW BV THE
() GRO®HWIBS B0} MEIS SO Maiseals
H ane)molenssco(il) &) theld:es0snd ¢msl
H anaymmolenesewo (1) el GLSoerm)«hud
al®n)ela] ofid MIMWMo 0)alld:alanmamleln
OSEYD @EWyETD,
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Moey @MITIBNMM COTVLAIUIOMaEBS1ENHS
HNLHNOALEHTGF OAVMITMe BMAVIESHARAN
mosm.,

ANJNLIIZM)HhB)AOWBH (AU M0 © HHOOW
BB w00l M &:8)20W] (X)) alaidomla]
a0 LERM 0GR ERI)EG:UE NGI:M) (HX)

H, (g)+ X, (g) > 2HX (g) (X =F,Cl, Br,])

a08)01Mm 20 )88 (aludommo @oysleno
VDU YAV )EMUDUE BREWOUIMEBOWIBS {AIQIICID)
mo1N} 20360 @YU QIeYIM).

HNWHBIGH MNWIRMIDI W) B8 nlUBGHMo
NOWSH a0 (W RM B WD & 0] 2 M) 250 @
laldomla] Relo DMEIG)MO} AUEeo 9wdmm
(@10) B0O) TVAICEIaID (alQIGODHDROES.

ZHz(g) + O2 (g) DU AN G KR 2500058 N ZHQO(D

AH= 2859 kI mol '

ADWHHM (AW R MBI W BB [~I0GOH Mo:
SRHOMALERMBOW] Bal3M) HHSNANDE]
@RENSTIG  9elal1odlq fleeyam).

3H,(g)+ N, (g)

ﬂk_ﬁ:ﬁ]dmﬁ% 2NH3 (g)_
AHY =-926 kJ mol™

D@ GaosNIB (allHlW afANOIWHL SN GRERD
MIWIES aloaTuORle: Mmldemosm olmlwos,

CRIDAN B BINI W88 [~ludaommo: g@dam
om0 alcd @reMe:o GEIDAn B 8} m0w]
TUOBWOE] 2] BEDANHHNANHHALALLEHUE M@IBITN)
(adleomo 9.5)

H.(g) +2M(g) — 2MH(s);

mailms M= &40 Ge10ado

GEIYn0 EREWINMbR]0 GEIIND RIMADTLAL]MhE]
DIWEE (alUBOMDMo: OSSN RN allel
GEIZnD @ERWEM:B)0S REIW eRumlew)o,
BGEIaNBISHHNTUALH:OBW 0 {@PWSMIENSN0UT
&0 (SO0 D88 GLICa0ERBINS)
BROOD) GEICANESOW] (TG0 1e:0lean)mm),
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H, (g)+Pd* (aq) > Pd(s)+2H (aq)
yH, (g)+ M, O, (s) > xM(s)+ yH.O(1)

03N TUoONSTRINBDIVBS |~ IUBGBIM:

DG HEBIHS TOMTALL@TIGE HHASHNL
203 @REMHHo Hhoderemle: TUoM)Amms) B
(IAUBEN ] 9820 ORM IS MAI0  AULDAITUS
Wl (AINWOMIBBONROW OEI~INMEIBUE BMR0
BN, DBANVSMEIM):

(1) o DERI0SOMNG Tuoarlabiamlod
MUIVIRMY af)SNNY HHNEALITRMTH:06M
O3l AlEWRROBNEROSSMERITE Bt | G0
winoW eamy elElenam). 930, 20420108,
AUNTGaI®] B,

1) selanlmi@éesd Bea0E LICnIAeeRe! o
oMM ew W A0 @9} b WO M & 103
BRY@W]Bea0 Wlaud elglenyan). @
allmls mlepsamioeosmomin) aleww
200 @RUBEHELNOBIW] A20IM].

U, +CO +RCI =Cll, - RCII,CLL,CIO
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Mg (HCO,), =22, Mo (OH), L +2C0, T
Ca (HCO,), ==2™5CaCO, L +H,0+CO, T
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Ca(HCO,), +Ca(OH), »2CaCO, | +2H,0
Mg (HCO,), +2Ca (OH), »2CaCO, ¥

+Mg (OH), ¥ +2H.,0
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WHQSIANDY. WO HOIMRLIAMOW] M990
WM TOML (AlAUGEHMEMUB TLOWLBOENAD).
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mileilesadlaom (NaAlSiO,), NaZ afyoaneiado, gom
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2RNa(s)+M™*(aq) > R,M(s)+2Na*(aq)

NaCl melwenonl ¢udar eomlem
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2H,0,(1) > 0,(g)+H.O (1)

2x34 =68g  22.7 L STP ©lwd

2274 L O, STP ©lad 9eneosa)mailmoniol
2o HO,=68 g

10 L O, e@leeoad calersian
o - B8X10
227

1OV HO, 0 woeom = 30g/L = 3% H.0,
el

£2=299 = 30g H.,0,

9.7.3 WIS

H,0, 0} @pavomer ~eIsm@osmSses. G
almunlene looaquN@lenmss MMOLmO
alolagsmo 2l mMOMICE @RSWOgee|s)owl ol
BN,

i i P

\95.0 prm
i\ 147.5pm

{a) nomes001TUN

] \98.8 prn ]
Pl 4sapm g
- N i

{b) euworuaun

allie 8.3 (2) apdddIauMOWle}ns H103 DAL
ea06nd 111.5%°@sm (b) H O, 00§ aicoaimuoaise
HHWanT WG eamosnd 90.2°

9.7.4 BITLWETNGERUD

@10, 10010 20WineBEled DG} BOG V130
Alwomyo MIEOE:M1:OCIWoM 0 Lalaldamlan
o). e1glme0 QOTulalUudemHMemud Moay
RSO Tloeman).

() apglwe aowinoM eSS 600 a0l osm
lelCud@mmo

2Fc¢* (aq)+2H (aq)+H,0,(aq) -
2Fe’ (aq)+2H,0(1)
PbS(s)+4H.0, (aq) > PbSO, (s)+4H,0(1)
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