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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
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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;
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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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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
ey (Pb) +4 aosmleosmoaqunalaloe
PbO-03 aurleme)ss aoaaule:esmankr noilan
@osrm. aromlnoad PbO, sosmiksonlmoni] aldars]
aman). eomeel HCL eel Clam 8085a0landla]
Gdp00Imoss] 2og)@e e21gan). PO s
SU001W SISHNTVAL @RPHEMAN Moo BMMILIo
Mo, @Me&oem2 Pb.O, +8HCI - 3PbClL, +
Cl;+4H-0 agyam Lo 1013@mmsan: 0ens L Iiodom
meepas®] ealdailakenso.



elenudsE oy QoM d o el 331

; + & -+ 2H, .
250 4 SHCI — 2P, + 21,0 PbO wje HNO; @) owilcd ess eravlal

(@RIl - @enIt (A IIBemMo ) SIS LAIOIBEDIMNO BISP AW Lald0G0 DS
-4 1 2 0 P
PbO, +4HC! — PbCl, + Cl, +2H-O
P —— 2PbO + 4HNO, — 2Pb(NO,), + 2H,0
HNO; cuiwe 80) 88 aila:ocloowalmond PbO, 90§ HNO; caos)ag mlaiieloomizosm,
PbO, g0 HNO; @mlad {a1cudomlsnom)o woileag HCl 2005188 (eloidammen alymso
OB SHJOUETT. VDS BN

2lanasa: N0k aamMIvosty R1ael AEAIWIRIMU0

dlanavonly, B0 leh@aMaVOR LN (pIEDd BEIGERS)B8 MoWAMRUE Moo ailleig 003 &eN=01080}6m.
arsaoesmoamlny C,0, (ool BOBNIMIDTG B0 TVTHOED oLy 4/3) Br;O; (somlad apsniodlnng soemle
oam auoaly 16/8) Na,S,0, (moed quidandlond eoe:mule:0am quoaly 2.5 @s.)

EDEISG(SIAMBHU8 ElIMIUCA IO ~18:] T SHIENI @OJo HalGIEMI TuIRDIALIEHEIMIEE Elanaucsy
WO &0 MU lahasmaoaly Mawes emdlanind muouleadon ae) dapuwmnde. @IndSmnomloed aleleusm o
EN@as Oeleomland tedudl BdE:mule:@emoalTuNIalo). Elanaucsily 8336 U le:05MIAITeN TUOMLLRIT @)Als:0
winodinomslos afldm 8398 TV 80O AEIERAT AUAIE SalgMa@mM) @ABRGEISA] 2EISMI~IEAI™ TVIRIAI
aupailaflesyma. C;0,, Br;O,. S, O6 AITIQIDIOS APISMERUB MOSen|OTIM BRI MOAITVEHB BHOETHH6,) D).

12 0 2
O=C=C*=C=0 0 o
O ? P Sodansend _ Do, o
N o 1l 67 O—%—CS*—‘S CS—O
O =//Br —Eis|r—B<\=O muesnaasauuladg casm (C,0.) k|| - I
O 0O O O 0]
DR(SHNNCRORS 5030500l ~eism (BriOy) PS(SOMEWOGIMY BRAWOTIHNG NeISm (S4O§_)

0600 Udn@amlalic MM Bailnlo ModslDlolenan @)els: @go BRE® WD @RMIONG GO ag) MyQeEs
ol wlnd Ao 83a3aulaosTn Mooy (GO&WU1CGJ(BGTT)3GJ(TDH) ST 06) ). EDET O L ST HE1 DY
C;0, @3 oone) @:0deniemd mmQERed &eo B0E T @:EMIAMNEI® T2 @06M1E9eMIdEE B)MIAOC ©:dDEMIS
@3go nNRLo B3I TUTE06MO0ITNINDo S06MISAD}. DAUWSS POIC] 4/3 mmyars. ~fanocd @INIMO aili@o
WROTTBH OENE) HODENIEND BHREIBROS &S TUT@:0sMOAITVN 12 Ho AW RBINTM)BS @IBEUTIHMBE) ~NELONND
6173, @B)GAI0eA] Br;O0; o3 mpgomoyas end Br apgane +6 ase:quleosmoaiaunailene DU YR AS Br,. +4
045 TV 1Boamam Nl ehnsen. @dirodmoyamlod mlme aodl, aflinele wedwdl eae:mlaseamomaun [6/3
. -

@HBOTNAD} £H05Mo0. wem olololod S,0;  apan cdmoss, ARQ0Ne BROOMBB R} TVUBaNd BRQEES)0 +5
S0 Ml DEMIAUTUN BHIATHEMENIDUE, B LRONTMBH BN} Muln00j®:alo ~l)ERio B MU a:a8mMIAITen o6t
SENAM). TUEBA0D BRJERINS DD CI’)C)-O_I. G0 M THBEMINITI NSNS0 (dOUBAl 2.5 @SN, AfIMIM3 @1 N3 NOod
SOG0D TUBANE TRYREBZOSWo 806 M l@:oamonITun @indisoe +3,0,0,+5 apanlssemaoan.

511085310 0BG ElaNTUca Iy DENRS R06 M e:BsMINITUN QIRHO (MRDEDINS BHOGANETREAIGT. BBOIDISS
AISMOIENHS DO[@GH WIINIBMOe Ol SMNIEH]EHDNBDB). HISIHMm, Mo AROMEIENc UBNGHIGE &1) LAIEDL
melsomlan Aanaucaly@lENSs 806 l®05MINITeN GHIEM)SHLINME ) @@ oG] &OEHTTE:EHMd
QITVA AOUDBBINHEMAT AMTIIEDHHETO.

wnnodoamlal (reismalad alane 901ElHa |50} B8] lalemyds AGEODINE! B38) F)eldhe AP0l Teoalolenss
smleiwlee 308 aleesmommuowled osmyam;. Fe,0,, Mn,0,, Pb,0, symenwa ool ag) groanosmeas
Boa. g0 Flm B0HHOTVAUSED Geneoam® SMmicaWlenss B0 a0laEamoIMuOIEE HIMHa]
S)N}. HSODm 0; ene O el @O@Ge Y5, % BOHMIG:EIMICKNID 9BRMEAI00E, B0 l:EaMaamn
&3 Blanauoal WEnBs &0,




332
8.3.2 0leawadhay BTV I0IGMMEIRBINS
mualasoema(Balancing of Redox Reactions)

Slenosmd (ali@lowlad osne) oloile:aosn’ eoruaun
QU0 AT MV 62O DalEOUIANMO).
20) 0lm f0s0Vle:06lw)esw)s TeEoomile:00lw)
HSWo RIGSATVISH06M TLosDeRl QILm LOTVSOD
@oslaunommoasl@osm. B3egoamIad oleanosay
(AIIBEOMHOM B335V BosMomnmgws e
HTB0MOORD0 e @RAW (alI3OmMmear
aow]l allelajmosm. o) ololaes)e mlelailad
(a0QUIBERDIH206TT. FRGYENG CRREVIMS)HNCE GG
DalENlENON QAYSHS08 Gauela]ldlen;e.

(@) 3250V THD5 V2613 IDTD]: AT (~IUGCOMNETIS)
ESHDAN GaldHL! BI&AVIBHO6M MGV 1H06m
(A IUIGOTIMNEIRUE afyP) @) EIUSU3 @RElE:IDESIREN S0
DOl |INEBGBHSW)o CRISMW e CITLAVIMAo @R
oy l@lanemo. B0E&:M1e:eem Moal oolm] anaies
modaolclen)am naigaERslanes Aliesiodndo.
2aiGo-1  BRElGIOMBOSWe DG |TDEBHHSW)o
RBNWOW BOTVTVY DB} .
agig0-2.  [aIIB@mM@TIOE aleRSIENaM SOGH0 BBl
SOIMo ROSHTVIHOEM TUosly MEdas]
PHOE aBOMBIc0 @RYQ IS BN
B30&M oM quosyolod aogs Muosall
2 flElENMBTHT B6R) e S1d9) B,

AgISo-3.  BOGOO ARGAVIM)> @R 2UWBHANIBS)M
@REWISM @reLIBI0d MP)QINE MWD
@lano DEMRIGIN BT ISOeMavoaY
AUBWMAL/ S0 BHETNEROEN . B G)EIY
oeelsled Raew ¢WwoEla] 0}sMdmo
(Moosly )} BXHosNE 136 e @RI AOH) 6.
(@612 al30BLOEEBUILE MIEEVSAVTE:08Mo
muogailamamm)e 2egeanIm)e B80S,
e TUoRNI1ERMIG1E0*ew, BClEs)d
TUoR0IkHN)HWoRsMEIG] agailpsewmlale
mZlawwm) amailanano. @REle:00:688
FPSW)o VO [INEEBBOSW)o CATHAVLD,
£0S5)OIBIBNN BISAVIE06M TLo6LY
af)anlal WEIWIEHMD af)ah) DO IENEM ).
apigo-4.  REIOIIEINM (IUBOHMe MSE)TNHT
B100 @ERCWIAME U AleEhS)OITIS)E6NRe
af)AT DO INIBIOIN) 5. ERELSIBBHHSW]0
DB ANEBARSWo FROS> 210BLER BB
20 M@IMoW] quanIss: \otlaad Wl
wow awasy H oeselela OH™
Ca BB, (alUBOINMo ERAVIW]E: Bow iR
omlesm msemmemeslod H - erewosm)

DOEETN

EB)o SHIO1D BOWDOEDIRIEN MSHEAN
pm®Icd OH erewoemiassio @gem
BalGEARNTRGY,
2pIgo-5.  MUAQINLODInAg cenniesamglenmss H
@HQEBBIB)OS af)sNo MIENBIENDGIMow]
BRElGHODDHEBRINS AUNEDTINT, BT |TDEEE
MOS AUWCOMS REI®M@MO@MHUE (H.0)
)51@21350)d. ROSTVIROHF TRYTBHOS
af)éo ~l@lGURIWkemMEMINGG BREkHIDEHER
B1H5W)0 VW |MEBBZHSW]o AUON;BS
Bo5TVIRA BROEMBNS af)sNlo MR
MBI TVRNIREG: o Tu)ellmaoeema
ammilenante. oD 1mlled @rsasElol
)88 cmugemud ailuwaniromamalmowi
MBS 2 NAUIHS DRISIVIHBR aflol (~I03Mm
FARUD alGlEURXIERD0.
Ga2133Y0 8.8
@RA1W ERWMIVIGS O I050TL0 DS ADEHIEAY]
(VD), K,Cr,0- emoasloe mdasang)e Na.SO,,
@23 (aludomla] cisoslwo (1) erewosm)o
MW Gang GAREWOMIo DEMEOHYAN). @D
FlEoS TS 0oaUaludemmOIM ol m
@REWIEM ] @ITVTVAIIEL0 af)P @ ).
SHTTRNDo:
01501, TOARUOS 0 af)PIBAN).
Cr,0- (aq) + SO, (aq) — Cr (aq)

+ 80, (aq)
apigo-2, 'Cr' myo 'S’ Mo 80T le@smaosly
M@},
+6 2 + 2 -3 -6 2

Cr,0: (aq) + SO; (aq) —Cr(aq)+S0; (aq)
DOLADELBHIGDG BRGWOM &0) 05 TB00]
BV o TVWBHNOG BREWIE MIGEIBTV B30
RWWAN)o O QULEMBIANTN),
2£1G0-3, B05TV1SHOIMIVoRILWIHS AUGLMmOl
B)00)0 HONSAM W0 @)EILDIB]HW]o
§21Q)dh; 2LI50 2 @ Mo GHOAIVOMIERW]0
MBandleafio RoSTVIGESMINITNN 20T
@o] mm#s B3uUNlen0ad HElwio. GlEonlw
elon Bo&avleesmoaiaqun +6 @ mlanye +3
GRIH B00JaN). TVBAISE: \ODIHNG QIBKD)QIBOD)
eL@00looilnng aoaaleosmociTunaias 3
@es &H)oaemrowlelan)my. Tu@aenclead
2060 laosmoairun +4 @8 mlan)e +6 gales moc]
1@1a9)am). TVBa00lnd B28 a1 oMo
QKT NS QIBKD) QL) 12 50 AIdWmal en=o



elenudsE oy QoM d o el

ol@lEsnam). B08TIEHEEMIUTVND)HS AUBW
Mo SO0 MLILRISDIMDIM QIK®)AIRCD)
G0zl Wo @REWIETIMMMal 2 af)an GREH0
QIEKS QBB TVWENG BREWEMIMMMBal 3
af)aN BREDO0 CGalBHR )00 TVAIIE: \OBIHG
oaIWamglane G@hodilve, MUband GRQEBEUD
T0A15E1 8000 8210, BRI IMIGI,

-6 2 +4 2 43

Cr.0;" (ag) +350; (aq) — 2Cr" (aq) +
1 =2
380; (aq)

o£l50-4, O (pIGIdOmMoe GRATY crwalwlad
MSEANMEB06NE  HO)UROMNIBS  GREWO
61l 2 10B@ER)BHU BEIAEIAEDES0ME)0 8H
DHSHNUWDOIN) E2 1B BREWOETIE: 2 10QL2E2)Us
@B TIOEAM).
CrQOE_(aq) + 3SO;—(aq)+ 8H — 2Cr3+(aq)
+380,” (aq)
2L150-6. @RAITNIOM: H @Roame)as «g)smaas)Hn)
amy. auaoneilm 0leawaams nQ@mI], @Rl
RIMBIAUWNS af)fRo BEITHDMSUB (ERMD
oo 4H,0) cleim ot galdaenym,.

Cr,0; (aq) +3S0; (aq)+ 8H (aq) >
20r" (aq) + 380, (ag) +4H,0 (1)

G2133)0 8.9

UGN 2OWIAODIRE HalBROCUNG @REWIEN
GENIBHRAL BREWSM;R0W] (al1BEnila] Boow
M1 HRNEVISHHETOAUNO GENIOEN GRGWOSM)o
DENRISDYN). DD LaIUGETHD)GalenE]l &0) ool
HAD ERGWOSITIE: TUBMRIdELD ) 9] d:.

SHTTRNDo:

agI5o-1. @RGWISNIE: TVAQUIEHLO af)FI@ D).
MnO,{aq) + Br {aq} — MnO,(s) + BrO; (aq)
opige-2. M, Br apamloaigdias sosaulaasm
TMUoELIY (NOIEIID].

-7 1 -4 +3
MnQ,(aq) + Br (aq) —MnO, (s} + BrO; (aq)
@) (M) a o lenan®) 6 lBe0eung EREWOMS 6}
S0STHGOGIWOREMIN0 GENINNNAUS FREWOST
50} M EOOSTVTBH0E1QOSBMHADAOETT.

Vaj-3. 05TV kS06m Mos yDileel adaumanoe
SO0 SHETNENOHE] BRAUHT B4 F0STD).

333

17 -1 14 15
2MnO (ag)+Br (ag) — 2MnO,(s)+BrO; (aq)
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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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D ondanokll) xeen00l (b) Wlevad(ll) Tuwdeand
(c) SIIV) sodaemual (d) moalwo(h) TwBenng

(¢) arwed(IIl) quuwdeang () elaonlwo(lll) &3¢ aeaualy

339



340 OOERETNG

8.7. ®odsniemla) —4 Mm@ +4 AUHOW)o HHMSRA -3 A)M@ 3 UNOW)o BOSHTVTBEEMO
QTN @HTTHENIM ol30BMNEBA NS 36) algld: WAEFUDIEn]HE:.
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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
S0 HWONEMEL W OJHHNTWMSBBH 10 Modleloemmnow [IC] alome.o elglaniam,.
)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)

100D 20WHOVTIBNBS HOPAOW)AD TOAQINELFABHS @REIVEN-BIE 3 SN, B0SV]

EHOM TUosty af) 018 Dalgwowila] TUAMEIN. HalD)d:. D TVAAIE:CTnAl
20013001, WG085 1E0@] agymilal @] ajola) .

{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
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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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Mg (HCO,), +2Ca (OH), »2CaCO, ¥

+Mg (OH), ¥ +2H.,0
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GD0QIBTV ERYMEWOETI Meg™", Ca™ afam GREWI
sMex s1@mIwled mleimldom)an).
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2H,0,(1) > 0,(g)+H.O (1)
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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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12.8.5 aidemeeinimoe (Chromatography)
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nileyRaismo
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C+2Cu0 2 5 2Cu+CO,

ZH+CuO —2~ 5 Cu+H0

CO, +Ca(OH), — CaCO,| +H,0
5H,0 +CuSO; —— CuSO 5H,0
Blell | e

12.9.2 ag myeideBans avaanliye amammad
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Na+C+N _& o NaCN
2Na+S§S__~ Na,5
Na+X & o Na X
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6CN™ + Fe?' — |Fe(CN) [+

. xH0
3|Fe(CN), [+ + 4Fe’' = Fe | Fe(CN), |, xH,0
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(b) sovoUlo anyjeMd afaadLSog, caruoUlwe
HOME SO )HNTVALYAOD & 2 IF@IT (atudomla]l
ajo@d arwer) mloe ekklenanaaeslad mal
TUBanolenad oavlwio To)ailajleazan),

§*+ [Fo(CN);NOJ? — [Fe(CN)NOS]*
Qlweld

SRHDLSTEMo MBanMo BB HIQETUSM: T
W] S A0 &N &1 EauoIWe an}jaMmd
o) SoGIE3 GaLoMlDe HEVWATLVEMS dall
&L DOHIAN). D@ HaDOT qEWBeEangioe
T3 an})@les ARAANANDI (o lcudarilaneaioud
{ala¥403 6RAATINEIM;aldhbo BHMal)la BaTlons
ololeno 2IElENMMES. DOIMI:O06Me THD
SHML BRGNS ALOATIWL0 MECTGIE,

Na+C+N+5 —  NaSCN
Fe** +SCN™ ——  [Fe(SCN)*
DO al)0la]

GIOOWIWo an}1aMB oW LAGHENANE) USHODW o
eruol @ omlead quoan]wy aml ele &erm &1ad
eauollwe @eworvengd alleaisla] ruwaeman)e
TOBRNanLe BISIENYIM). EDD EREWIEMHUS @Rl
WSS TUOWCOSMWBB 10 loMEMEBRUE MGEI)ID].

NaSCN +2Na —— NaCN+Na,S

(C) ~nopenzaad mwaaniage olelafolayonaas
ada T taDo

GO0 anyieHad af)STISOTlHm aamSls: darg
A 1e0UT] o @R kedl o anlm)GEuRate Miladald Samas
;0001 {alaId@ma]loman; GRG0 @REacsIwe
PRAOEALIGHHTOWIG] 2IKlemnan &) HUS)OD
@Boledlaimo DEMRIG)HWOSMEIGE sRIClemBw]o
Bouilannowl ailesan se) mgoensom Oloolanss
@BOIBHl A lMo DINE0E)B0oesMEsI0d GenAlngw)o

B0

EREAIDAITY RO EBAIGHIAIMO DEMRIE:}EDI0REM
®10d @rewotlendmle Avoanldye qV)ailajlen)an).

X-+Apg' —— AgX
X a000108M@08 T0jailajleman). X =Cl, Br, L

MoEOOII03 HSMSZT @RLONID MuUBand @rsEE]
oloymoad, GavoWlmo anjeHd afdaisoglad
DUBHHNETEIBAN D erLatile TURHMALINME)o
TUBeR0UIHMD)e alleaiSla fleeymalmow] ersio
afBTIS2GOMm 1oUeaM(Sle: @eENNMIV a1}5059)
any. mm%aaﬂmﬂ O @REWIENRUB, n0IRLINEMdh:
2195 NWWUBHOMESG 1D leHsMOTIW DSOHAISO
MBB TVOWYHW6TE.

(D) canomianomilaad avosanlwie mlalayyolayion
MBE atdlehtaMo

SOBENISTSTVWEDHAT &B) B0STVIS00lw)r0w
G302 1)50eslwoad {emotUilo SalEosdhaaauul}
Mo} SOBHIBE @ERSEEIVIG1E0aM GandMianomy,
Gan2IiEangowl SOV leGke0ne]SITD). 0V A
HOMSkS @RIONACT] GaIBOD) GHBa lajcutstto @RGRO
smlavo caoglsnicagynow] talaidanilailaood, aeom
WFloano K60 @ROIGHIAIMEND BIFlEe) @R sME;Ind
DO GandTManoailang auommlwo avyailajlesyomy.

Na,PO, + 3HNOQ, — H,PO,+3NaNO,
H,PO, + 12(NH,),MoO, + 21HNO, —>
@RGAdEMI o
gmoglsnicang
(NH,);PO,.12Mo0Q, +21NH NO, + 12H,0
@rehssmilwo
GandMigand googlnican)

12,10 ad{@oona&nileR Hemo

RO) Ho0ETE: TUoDEMOTIINAl MLIHEEEZIES
w@aomosla nomonilaal ersal mldemailenma
2UNS HIBS)TTIBIENAD (alhOBAOETTI.

12.10.1 @uodaniamio sisan ab&2mio

BHIGENIEM0 HPNAOLALEMe DWIdemlEm)mad 26
alplaetsrmamlenmswosns. mluailmeons eodsnkmla
Mo LMo AWlse: aracilad afs;omldlesan
B0 MIRaJW)0, Coald (1) sodanmualoda)e
UoaTIWA@EHES IS OIS AllEwmAsEn) ). oo}
SMODIGEl HO@eNIsM)e BRaDWERMe WINO(S:A0
SOBENIEMOBULSOSEHHTUAL0 REINNNOD] B05TV]8,
@1395a|S)aM).

CH_ +(x + y/4) 0,—> x CO, + (v/2) H,0
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ogIme a@ElEd af)sjewlcleniom
ah0@BEE e 3@ no
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=IcImmoE] \

/ Cul) Bt nsEsed

J Y.y
UBAL@EW DBl AZ

0 (T 286

wldeear Colll, KOH abno]

aflieno 12,14 0odinurloada)s 90aniaudaadu)s SXWIGRy QNEGndtiio. atso@0olad 6390570 ke @80 2PN
B|ewM)o 2GS HDADSIFBDHTUAL0 U St et agysiomiakontan aldzer CaCl,. KO apaniumiod

WAON hidlo ARG DaIRYITEY.

D UM ESHHLEIDHOT B)0B)5] BoemMldsmM®o MS
ool U - @peyoilvlanss syamilod apsooiialkeayom
W3Re1e:dla] S0V CHINNOUIBNES SO
all§ meimmleoad aoad al@smailen)an]. &0@snierd
OO Sodaaruallan aagoe) U-syamilselsyomld
SN ) NF0TV L0 HHOCALIEOSTVALING OB
orlolod @yuiloame HalgIM). @D SLNNGHES
glsmlo mlwilod srumnulafldlemon) (allimo 12.14),
BHOOITVYe EROROWINGW0 B IISITVLE HAOELD
SOBTUWIHRW0 BOBGMIMTROSIAD UG WD
al@dmlano Relem oo &»odenisn Heaw
R0&eTlndw)e @rsal eiFlaym@Imoad eral
Dladalan)e $0dmEMInmgw)e HeOLRNBGWIC M
D000 EHEMANISHONB TLOUIEN)0.

B0@en el MVoWEM@NING B0 7 (D0 agyTN)o
REIOWINT B8I00 1, g af)IDjo HIGENITD HEAD
FoSONTVWINAG @000 71, & ofIDZAIBEOS.

12 xm, x100

SHABENIMIBZ V@AM =
C@ ° 44 xm

2 xm, x100

DNAOLENHAG  WODBOMo = 18 <m

Ga2108%0 12.20

0.246 g ©08misrmle: Mo emo alBeTnEILKD
ol® ollewonesieeajoud 0. 198 g o:0@6niand
a0l gososmunlye 0.101de @pians e1€lay;.
MU0} SMTRITE af)iidd RMBOIMo HOBENISTD]o
SN2 ALERM e ERSHEEIITemameI HasE
O 6>,

DO Do

12x0.198x100
SHODBETUENT DD AD M o =
44 0.246

=21.95%

_ 2x0.1014 x100
18 x0.246
=458%

DN ORI LOMBIMo

12.10.2 somse2ad

2emsRnad mldsmuoe o) ololwled Mmsomoo.
(1) awmoat 1o (i1) szcdwond oo,

(i) aws)aany @lml semisrad mesarlwlalanyam
@odentsmila TLoamo GH0ald (1) RosSaey
Wlad quoalwi@olad 2 SOemIoud dhodenlsnd
BHHW B0S50HavUlMo MIesaileannoale TMLAD
ARMSEMo IdldD)o.

CHN, +(2x + ¥2) (o0 —

x CO, +¥2H,0+ #2N,+(2x+¥/2) Cu

6121010 ERSQIGE B6ME03:008 TUOWITI DA IOMLS
RO SOHBHAVAD)HES 21)S0H]W  Edb0o|d
TEMHOODIE®S SSOming MEooSTIedGla]) HHMLS
£ QUIDIH0 @BAN0. EDOMOTTIN0T DETTRI:)IN U
SAILAlHHED HalI5T0L0 amoﬂ@muodmmmamsm@
mello enoalolenms ssoaminis &adsnen oean
BIGSHHHTLAL UIDHHOD @YWIBEMo algQ)an).
HOMLSRM S0) @GR M SylMilnnd 0)e:S16d Guos
@l am;. (2dli@o 12.13).
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il £
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e B z
£ g = e
B 23
£ %% §  EE
5 of @ gF
o
%_ 3 9 ¢ _£
TI
1
Co, —v_l__l ~ R
A R
ali@

sadses)c] avlod

B0

BN S 2B

DaMEsIaInd

ala 1215 aofzoai @lwl aodsisioks avow)ameom euonfd (1) siavaauaaont CO, amaomisag auoanldy
@DNDF 2 pSOBONENINE ANARSERAT HIHDHO DTRIHYTIN]. FID DDDHIELIIDATID Do BSOALL DD NGALOSBDDTVAL
aAprwlmes maglenal e wlaoyan). CO, npaaaam KON rpma] egalesmo oo igpan;. @osmam X,

ORDBEDINGG 01490 s Bldamilsno.

Bodeneils: MoL®mOlHag aoqy =m g

BLAICIENRA|S HOMSEONG alydaime = ¥ mL

MOWoEEM moalmlal =7K

Py %273
760 %1,

(nas V' mL ofavlelenas)

STP @lsel &5 M (SRHB Qlyoaimo =

@oﬂas;Jl 0 V1 Do HOMSROM adaale AIYdImale
BRYS3N). HOM{SEMB N3OTD CRRIBLENNRSITD RN
olet adsomlod mlane allglanacsm PP B
2iello MONY alOWolalkehodo LIElMAN).

2= @ eHA330 - RelsNDial B@30

STP «ileyen 22400 ml HemSEOg sooo =28 g

28
STP miloat I mL. 69 m (522603 @one = 4
i (seag d0m0 = S w0

28 xF x100

OOMISEOP ROROMo = — -7 T

Galdale 12,21

anye elololel semisRam @RIl HeMendHnw
tajoud 0.3g aodmomle: muswemo 300K moaimiel
@@leys 713mm edamsiane 30mL aamis=am anmae

MOBEHAT), T HMAHINE! HOMD(SEROG DMAIMs
mdemalany & (300K olee =esmontial
2dss =13 mm)

10 10T

300K monailaidilege 715mm adeowilane cuwedl
#HDalg HAMSRHNY alPalme S0 mL eyaymm),
wlosdlo wdre = 713-15 =700 mm

273 % 700x 50
300 x 760
=419 ml.

STP @lael o8 o (sRecd alloaioo =

STP wilaal 22 400 mL aem(sR6a 800e= 28 g

28x419
41.9 mL o6 m (sm6af coeo =X7g
22400

28x41.9%x100
DM SR VMAD M o =
? 22400x% 0.3

=17.46%

(i) pa=adavaad olml (Kjeldahl'’s method): soms
20) @Sl TMVUoWIAMAEID (IS TN LG9
MU @0@] AlSOANMMING ~0LIR] TVoWH®
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SODBETUEM e TuamEmo
+ worws 1150
+ CusS0,

E=TGr Rl B GETAY]
alBIaie

BanMo {HRELIOITT A0S0 L SIENI0M )

alftans 12,16
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@emadoromdmd

Dansrnl
- =el
wduracm
BanMOTME Ttz Bs w:(/m\—ﬂtﬂw-:a
HROILIGAMT afigomd e ol —
DS S B
+ NaOH

—_—
SRl Uy J
@B

mlvnle anselddo
Tuatdenudal
Aol

- L

DROIOLOOIT GOV

p@ABanodd ol dOmis®Rad BrSEEID QUdssTka FUDODDB KIS TUUar 0k apaulu) Galdony

{a i8I fla e pad macaamlan auudcend piElaayam). malom NaOIT ¢ 8o » psoeoem o] avkmam
20T BREDOSTOND akmile afjoaimo guoddenodad arpovladhdd ooy dargan).

@WIOE! HHM{SERAS GREAVEIWo MUEEANYOW] As0)
(M), WEABEMNONENEE3MM HlUElmaon AUBHoWWlEo
GALOWIDO HHAOGIWOSHONTIW CalBOD 21)5066)
2@ (alllmo 12,16) alj0comas aieyam @reacs]
WANDHHOD Fuomd@eandal quudanyclensmilal
emllad erlalenian). eldla] GrenosmlwwnHs
GRBAT SHOEMZEMIG, 0D (o INUBTHNGHIGE DalEws
(o] M0Ba0)Gl900 UG BRSAT BaeNRE0IwIn]
ATIIBe. DM (IIBONMNEITI0E afidae|soom
MBanyclenomilasleomn quoeaddal savouilao
OBOCIWLSHOHTVAL DalE@oUla] @RMAsalMo
92108 awil. WeEBOm EKElen;aM Dalcwouilensa]
S0 (L IUIBEHMONIEE R@H|SOTmM) TVLBa04)0]
HOTIWING @RS BIRR6E: RENMRINIRIAM TUBany;
@lanomiluilang @esalje MEFeNSs QImATIo G66TR
@B (o IUBODNHEWIC efden]g TVUdan)Bleno
MIlWlamd @RSAT GEMERNIE0..

B0@enemile: Mewyame + H,80, — (NH,),580,

2RO, Na,SO, +2NH, +2H,0

INH, +H,80, —> (NH,),S0,

SO TV E@@WING 20Ty = mg

onogoalgl M, arwilgss H,50, o
aioalmo = FmbL
apwlancnigiss H,S0, &M apm)avelMoe salqoad
Dalewodila M ezogodigloas NaOH aag alyoaime
=V, mL

1

M seosoalgloyas ' mL NaOH

M soogodldloss F, /2 mL qudany@l
anomilal

BRER0SMIVON2OW] (aldomla] M szogodIglu;ss
muudanyidlenomilaslaag alyoaime = (V- ¥,/2) mL

M eaogoalglonss (V- F,/2) mL quwbany@dlenomilod

= M soogodldloyss 2(V-V,/2) mL NH,
2130l
1000 mL, 1 MNH, enoalwiad 17g NH,; eelonis 14
g aemsRd arsaslulclene.
aRpwelno M snogoalgloyas 2(F-V,/2) mL NH,
14x M x2(V -¥,/2)
1000

[=1fotvele i [uo)] fon)] U100 eRMSERM

@rRs6EEI015 MR 0,
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14X Mx2(V-V,/2) 100
HM(S&REHY JUMEBAINO= [ —
- ? ° 1000 m

_ LAxMx2(V-V/2)

B I
B0) ToWHMOMIT HHMSERMB, HHME(S0 (D) oW]
650, @RGID (Mo pwle50, alloluininelganaal alel
WeaISMEHS Bo0nElass av kMl &a1g)awonsm
B3 HEROGIWIES B (1eWO0HHR003 wrdloflel ol
ME0mEMe MEMBo ToWSMTDISNE! DM SEHM
BRER0ETIWo TVUIEANNHE] 00908 er¥lwilel.

Gal133yo0 12,22

o030l olwlwlcd 0.5 g Tvowsmomlsal
HEMSEOM ARSI @eMR)allSlan)emied, ayo
GEmES QoA ereaserlw 10mL, 1 M H,SO,
&0 aildarloynoemamenssl@d. Miow;emomlod
@RSEEIDIGENN HOMISRENE MBI EHEENR
Q0.

DO Do

1 emosod 10 mL H,SO,=1M 20 mL NH,
LOO0 ML | coosod @rencelooisd 14 g aam(s
208 @rssEElolTlen)am).

14 x 20
20 mL 1M @reasam]o olad ek {00
1000
HNMSTM @seEElwlalon)am).
14x20x100
HEMSROHNG DDBIMo = xR 56.0%

1000x 0.3

12.10.3 anomeozzm)dud

aaolwaty olml (Carius method): oy @m0
@0@smusmle oMo Mladnideem ¢Lsglang
auoamIU@Tiod anyfleas emSld: @ralouneaIden)
&0BlaS syeni afomailglemam &sluss 80}
@omis enilad andsmaulad Ala)} 2}S0E0)aD). ;A
Lo Wloissaslalan}am @:0@6msMle HHANALEMo
8305V IBEkDRG HAGsNIEN UEDISHNTHU0 Rel
AnEswl BOJAN]. &S0 andNel®@aM auladaud
a000H BT Bs0yan). O@lam @rela);nog]
&Pl BIMAD W WMo 8200 MIBsmwilan)mm).
(allloro 12.17),

B0

MUY Gt mosl
=
(=]
o}
[n]
2 em
anyelsd HNO,,
AgNOy N
aodonkmle [
TusTED SN/ v

afi@e 1217 awelend olwl nooeenmod gudnanonsan
BB qvomrems, avlodord aomes
olaad auoankujowlod anakai eomisks
@i 2ol (Fuaoomisiy o)
APSAODITT.

0B6NUsTdh TLoWE@@TINAG AOM =mg
pemeow AgX o0 moal =m, g
1 emowd AgX @B | eocwd X @nsardlwialanan).

m,g AgX 03 @rsERIOIGIENTN «008IRHG B3I

X 03 anegoale: @300 X #1)

AgX o0} oo Bowe

AN0RIREG RMAIMO

_ X o} @pegozile @ee x m, x 100

AgX 908 ®m@o(®d @000 X

Ga210330 12.23

806100 WG a020nRMG @Rzl (Fldsm
©lajtaodd 0.15 g e:odmsmlenvewame 0.12g
AgBr m@isl. muowemaminal ¢lenodlanng oo
DOMo BHEETROI) .

DO Do

AgBr o0 @momosoee = 108 + 80
= 188 g comod’!

188 g AgBr @3 80 g alsniozilad snssssloldleniam,.
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80 x012
. 0.12 g AgBr @d Sl g clenodld @rs
188
em3lildlenzam;.
S0x0.12x100
e onlenq @WmaAoMme = —————————
188 = 0.15
= 34.04%

12,104 auidend

wlvailem 2oaS S086nIsMmle: ToW)EMmo GIUsMIwo
DalEooGaaTullangemo anyoleld eamsld: arymil
Wisngewo quoanlwyorlad Soakeas syenilnels)on
2]S0ENIAD). TVoSMOMIE  Grsa3lldlen;an
MBand oSN IBGIEe8a|5 TUBan)Eles arymilad
@y BOMM). DGTIcelss GGl $00600Ul6g
2elwenwar] 3aldaeeEmioed seniclwe TUUBEandlanng
@ROISHlIMOo DENROMIN). @USHIAIHEOD BRG]}
200Gl @@)a], DeMEilw GUsato 8000 MIBsMEsan)
any.

0BT Mo SMOEWISAG Ao = mg
DEMROW EGeNUABIWo MBGanglHnd @S =m,g

1 emoud BaSO, = 233 g BaSO, =32 ¢ mudand

32 xm,

m, ¢ BaSO, @ ¢ Tudand orsarlolo]

33
SO
32xm, x100

MW an 0lOm wmadme =
233xm

Ga108%0 12.24

MWBao e mIdsme MS O W Ealoud
0.1537 g @0dwomlse Muom)omo 0.4813 g
EenIClwo MWBEang MGl Mow)EmODilaal
MBanGIHG WDBIMO ag@WIETD.

MM Do
BaS0, mmoimogone = [37432+64 =233 g
233 g BaS0, @3 32 g avdand @essRluflclen)
(TD}.

32x0.4813
— &

0.4813 ¢ BaSO, @3
s 4 233

aqudand
a@RssEElwlElesan).

32x0.4813x100
233 x0.157
= 42.10%

a3 an 015)cr§ WmMEI Mo =

141

12.10.5 gandmGanomd

mlvilm @ovo @odensmls: Tuowiemo onlzileml

aemsld @Ml caldam 21)S060aM). GRG0

TLoWSMODIGE @RSEIVIBlEaM EGandTianoad

830N BlE0a]S Gan20BEAnd01s; RRYMIALAEYIM).

@RGHBINEe @RGHETe GHZgNIGILQLL DalEL2

Hla] DTN @REAKMIWo Gr02TGEANGBISIIGLQ,

(NH,); PO, 12Mo0,, @] @rolelaimnes;@myan;.

DM IB00 GandTUGand0ld: @piluilem munlay

Bl @mo palceoila] MgNH, PO, er®)o @ralsadis

Ba[SIOM00. HGIHM EILINATHIMN) ANEUWOROEININUD

Mg,P,0, eidlsn)o.

OB ST SDODTING Mo =m g

@GRS Ban30UEan26moglnIGLGINNg

@O = m,g

(NH,), PO, .12Mo0O, @ axmo@ogoao 1877

31 xm, x100
1877 xm

GanOMianOMlnag aRaal dmemaenoasdlos) Mg,P,0.,
arRyilsoesTneslad

6an2Man0MHg mDIMs =

02 xm x100
—%
222 xm
mailes 222 u aganad Mg,P,0,, a3 saos08 aoauvyo
11, Ay BOGENISTIEBToWSMOTIENG A0To 7,
apm® Mg,P,0, aad momuye 62, agyan@ Mg,P,0,
M3 @esEEIVIGIEN)aN ©6ME GanomMianom @RG
SEBBIRS MITVYBIE.

12.10,6 s304hmile2ad

TLOUODEIM 630 BHOBENLEITIS: TLOWEGDTIGE R0STUl
RO CQISEHRMDIMNo BHMRAISIENMD, EBod:
20153 WMAIXNM@UIEE WIan o (100) BHQEID 2010683
BOSW0 MEISHWDMAOMOBINTG B}SHWOS QUL 0T
EEMENOSEIWOS. afABIBIMOERS BOSTIIRAF LIS
DM 2130165 OABIElENAT @lEoIEd @emens
SNOQNADBHOETT).

HHMSERB AU HODNOWR (2 IQI0OOWIES, aluailsm
@00 SHOBEUSTTI TUoWBMOTD 21)S0HN)GAUOUS,
@Rdy aileeISlERam), GMabLIBIRETRIE)AN QAUIDI
plLnlmeaom, @Grmlnsl R0STVIRM  B)PIAImo
BOBENSTS GAOGEMIGHOTTU @YD) UNO a1}S)
alPOT G0 MM aSlanes asamlails)an). eom
RO 21)525510) BROWINING GRS
wWlanes &somlailsieaused, &o3enIsTmenogsm?
SHOTW 805 1&alenaa|3 dodniand aaab

csoﬂ:)(rﬁoﬂomﬂmc@ RMEIDo =
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BOSHHHTVALIANGDo BRHWONLIB DN B:W)o
S21QHIN).

Mo

Moo — > O, + 0g aomaamud
1373K

2C+0, —5— 200 (A)
L,O,+3C0—> T+ 5C0, (B)

TaIB:Le (A) lalddoe gamoa)an CO &g argall
HMDo TLANDE Lo (B) laldono faoouilesn)mm CO
B0 argallam)e MEILA0ENNI008 DINSGA0 {(A)
BW 5 amosnEe (B) 0w 2 as0em=ie )amilensmo.
moladmlanie Moo BMMIBRSM® 303NIM1e
Tuo)em@THodmiame Allmldwilen)mm 80600 cnoud
S05milEmme asmE 62008 CO, DMEOHNM,). BREEBEM
mldwaileman soeeo 32g O, myo 88g CO, penzos:;am).
@OBeNIsIlS TMHoWSMOMINAG MM =mg
B0BENITMHHURISHHTOAUHNG 20a0 =M, g

m, g $03MITBHHAWROBHOHTVAL  DENROBHI G
32 x m,

apaliaow 0, = 8

g

B0

32 xm, x100
S0SMVIROWY WLISHOORIMO — gg %

aigls] erawollnng @rsailed alam)o &Sl aodmil
RO LISHWHAIMN BHEMEOBOA M.
mlelailad @odensmle: e ememglns! D)eldam
es ERAAT @eE)allslenamo) quetn eranilad
A1308ONEIIU3 DalG@UTla)lo TV WIWHDI® Al
ESHENROGUNEBSILNHSWW)A0EM. RO) TVoDECHIIG
@RssaElWEH9)M @086med, HHaNOLERMD, HOMLS
203 oM MEksemglegss auoanlye mldsmaileno
MYaIE@OUIlEMN Daldhdero apdlweqsianat ‘'CHN
apelBad ErMOSEITIA’ afaNIETTI. M1 ERMEIDKID
A} UTHO Ha] ~l30BMO0 AOMSD AHURLNBSB)
(1 -3 mg). 500> ErEinImanosin)ssicdomsan
2)RISHERRHS @3N Nie:Innd smsloymm,
@06, 0D AAEHAMENOl2 )85 allueanw alda] 0w
ahraaailead alelwlolad clganlel.

{Mo{{NaNo

Ma0MIoEWORS: UMM AUY Dlalpe]g G TVoAMEEBR)AS IS, CITVLAIIGOIOMNEH
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anaes Modelvlalen)m coismacRolleglonl @rowemud muilanss sumwo Ay @Rl
ARISMD DAJYETUOEAMSB0GMS, 21001 HafETUGCHM@:SIEMI BREMD @AN}@IAllE0em
RISMEHUE @RYEsMI?

0 0
® /\)K
~ N
D, H D, D
=C c—C
by ¢
H D H H
*OH OI1
{c) .
H— C —OH H—C*—on

aljoles mESlldenam eoausniawm alleaismamgloal Bels e soa dlwonogoe
AU SHBERAUSVOBABBUS DalEWOW]la] QULLHA0L6] FRAUHW TVACURNINEISMEBUW af)aDio
glansowailoelsmeaBud af)amic @O IE1EN)E:. BEME0GITN (Al aludomm B yudom]
MBI ENGE, HOBEENID HOYEWIAM, &»OderIomaewosn af)ATVIUDIG Baman;
EHOIEITSENT .

445



446

12.17

12.18

12.30

B0

() CH,0 - OCH, — CH,O + OCH,

® >=0 + OH—> >=0 + H,0

© A\ —> )+\ + Br
Br

. E
o) =X
+

Clalddsinl@n0lo, @m@{,ﬁgoammd (alRotlo af)aM alzeBeg alluos]aolend. of@] el
G506 TUOCMOMNBAIROQUATET) 21)UOS M@ VGHmaM HHodesniosmileils; araslow)
HB)HS ERAMWIHS WEHWOD (B0 ailae:alenamo.

@  CLCCOOII>CLCIICOOIT> CICILCOOIT
(b)  CH,CH,COOH> (CH,),CHCOOH > (CH,),C.COOH

ahaes noslolclenan ololeuwas allanleel mmlc §2600 DBDA0BEM TVadldo
alida@oilod allaimlen)ds.

{a) (lquella:osmo (b} GIBMo  (¢) GehoRsEQoWarl

$ agyn 2RI 2IRlsfldlenan AULmITI® CoIXmie D38 O6NR) ToW)EMEEBOS
3 mIelenom8s 1o ailuws1e:GlHe) s

GAVIBME, MLMHBBFEIVIBMo, MRAilEIIBMe AT af)SEEINM QLM SIGeM)IM)?
BIHHTVRTS alp)eHsmema allimlanss aaruvmame ailvos1e:a1en)s:.

5@} 8080omls; MoWSMEWIHE HOMSRHG argal Mmidemwleniamn

(1) awyyeoat olol, (i) sEedwsdat olol aganlaudes allanlael moiamsu oedle)as
QUYDLOTV0 QU JBDDOEN] b,

&0) 808WOMmlE:; TLoWBMOIIGE BRSHEIVIGILNMM aDHEIERMEUD, T0UBand, Gansmd
an0ad aganiuo;es aeaal aldsmaleman oloes; allavlerss momio alluosTeGles)d.
Gala]d 610006000 a0l @TmH9) allavlanss mmic ailuedle:elan)s.

A00RLINEM)H8)HS ToWie @ITla]olw)Mm aldleuemn@ilod ErLoWlos afd:aiLse
sgleeiss) milodad 9emaesq sa1dsm)mMm@ln 3@ eemSls: @Rl alen)an
DM ADEIMHTE?

ANMSRM, TVland, A0IRRIZRMGWB af)PluW)eS TUIMMILLe Gl adloymm aolom
sOMIEd 2031oME: TVoW)EMHO GRINANO GIUOWIWAZOW] TUHLIMs HalQ)aD
DM ADEIMHTE?

EDOITVL0 ('maﬁ@nﬂg, BBafee agyailal 9UdaE88)aM AlWImEied aflanie D CLISH:EROS
cdeElencnd @rRM)EWORLNOW 20) O1M] QULECARIEE)B,.

mlecailegruismacilod &) @:odensmls (Bo01d:n ERMINM (BOISMIBEIIIM)e MOSYN)3B
©2aTIIod snatiailetloen)mMmaleng @eonsmo allws|e:glan)e.

CCL a3 avladaud eomesd als0anemioud AgCl 5ad HaIsiom eroletlaime eldlenenn?
WENaHS DOMBETIA) SHODEMo MG},

&) HIFeNIMB Mot smO0IG] @rssERlNIGlen)am @:0dmiemleng @rsal (ldsmuilas)
GNUINUE DETROEIIN BB HHLRBIGHHSTLAUIHM @HReMe HalQoB HaldFOTV o
RANGLIGEHNTVL 210N @algauilan)ma@  agyIm)exsIsn=7



oM ara g I Re - adlal MREITCNIT MIERRSn  TUEEMEaRRE s

12.36

paIl @eMeqd alelaeusmomilansns Mwandlaag quoamlwio a16lEwowlenemodd
ARATSAMODIMOW] eruole of)dUsoglad ea1dsmanal apaudls; @RI,
Todan})dls: ERATIAL GREL GH00MERANT?

80 B30 TVoW ST 69% GHOBEIUSTN0 4.8% ONRONWERM]o sNI0ES] BOSIUIZRM0
DEMME. D TLoSMOWIAg 0.20g RIeM@TIM) Alewwarda;emnd elsleaian eodeniend
HEALRISHNHTAHFVN0 RLIGHIHBW)0 BIOOHDLHHWID) EEETTROI ).

0.50 g sodunoaild; quo)emo HRMLOM A lmlVIE alrleuemamlal allewwaoaslwesjoud
DENROW @REASEMIws® 50 ml 0.5 M H S0, @3 aguilesmos saldim). @saigunatla] @ryavluslsm
mdale:alancnd 60 ml, 0.5 M NaOH anom] @raicaizomi] aKm). s MioemOmiled af)om
WO HOM(SRM BRSEFIIGIEMNAN] af)(T) SHERO)E:.

S0 agyiglensd ¢aIsolod 6odlad ERSERYIM 5B0) 8odSMIE VoSOV
0.3780 g @3 adlamyo 0.5740 g iladald egpoaenal eldlaf). D TUeWSMOBITE af)i® WHEANDo
G001 BRSEIVIAIEN)TD] af)T) SHEETBENd:.

&oAlTS lwlolad Tuwendlom agmiglenaimd msamiam ealglad mwdand eRSEBIAM
80) 2080omld; To)emamInng 0.468 g @d MIan)o 0.668 g enIdlWe VUGN eKEla)). SO0
T BDAWIGE agyl® OMBOMo MBand @RsSsaEIOITIEN} Af)(} HEETROT) .

CIL = CII-CIL - CIL - C = CIL af)am dnodenénils quowiemasilon C, - C, snianwmomlad
2UWen51Glan) M TLE0sM Rodnilgnd Rl nRoYY
(aysp—spt (Bysp—sp () spi—spd () sp’ — 5p°

$0) HoBNISTTE TVoW)EMOIRL! HHMSRHMW MOMNIWLLe IGlalolw)an sReTLdTY
1@ leHMOTIGE 26NMR0E)IM alauid el Mto DEMROSIIMMIM HO0MAIW TVoW)EMo
ARG

(2) Na,|[Fe(CN),| (b) Fe|Fe(CN),|, () Fe|Fe(CN)| (d) Fe|Fe(CN) |,

anes MO3SIOIEIENIN &3¢m0 @®0QewosmM)eSlnd Murlom ESlw® ag@lmosm?

(2) (CH),C. C H, (b) (CHS)SEI () CHCH,C H, (d) CH,CH CHCH,

@@ MoMemeamas caudmiola]) 0)enle:gles]s)anom arynIw Hlda|®)o
marknangow aildy agm?

(a) ioallaoemo (b)) 6TuIBMe  (¢) 2@dalmMe () GLEOB0EQIAL]

CH,CH,| + KOH(aq) — CH,CH,OH + KI

af)In BITVLAIUG@OHN af)SERHM Moo@ElaNlo.
() @elcs{,oegoomﬁoe; BREAWOITYalIdEmMo
(b) My leoadleils: ERERWRITNAINGOmMe
fe) aileeldakn (nld B3O

(d} OB AOMO (Al TN

147






@)6mlg - 13

ZFCLW

HHNCWI AHIBenIem) 3

RISHULBIBU0

WY WEMIG adolenmElenss

DD a0 HIFEM) didas [UPAC
o 2o eomlond  @eslavno o ool
MAZD MOBHITIIRL.

mERyadinendnd, encdasTn, euodooand,
mc;wamog’]ce? EX30.0 BLOLID & DDELIET o U
afylke @lalaolonmmomline @ReuEns
MEcAUDAl®RBINS "FIST oD a0 mmo
dhio

DGR SIS &S5 Widenasm
@i 5 palcwoulen)im @y eI 203
ams)gces)so]_:.:] DT
EDMdhro, BOTUld:aNaom IEMERS;HnS
@ 1m0 o amn les m@mﬁaaﬂ&dmgdﬂsuﬁ,
@360 1S, BREBEIEN T &b, Mens
2aglesl DO LIHOBMUTN @ ngan]
s srudaldla] dRolmomodss.

DODINDHP AU@IOTD (Led) o ldmos
(Conformation) ciadamrmaslogs, corda
wlaf ERoloyMmElime dElommn;.
BOSLWELOMME Ao wlalmlene, o
CUIUO e DalEROUHETNINNG @oo \ermlano
6100 GLALD GO DEH ST & 0B Uao1H8 1D
nldh oiloind]eaomod)e.

el csemley imoildlmmes mos)
quriomamlad oo el & em algloem
wyoden 1oy eslilio, TRdHHE N}z
Blo DEMBOMIM TUEEID ool almnemas
{addition products) masilesomod;o,
DEUNBIIDG ARISMOWED0laIBR WO®
o mpoosacglemogns (Aromaticity)
ailipaleams asubaulen meleesesn
mieman] @R edi Ladrudamm m o6l
tElailadl aysessle amkpienmad)a.
nRen ARG @lm @euadou’od oot o
omlpel elilouns e sies  Flosoae
Wlne It llanImoe o,

oD BT 3 R D o @, ol lofid @ o
{Carcinogenicily, Toxicily) afyandlelerm e6)
o] aIS1BDIMadR.

srndmErdag initom DoMlsEIBEIIY QOGN LI RGN chd

‘DNAOGALIBIRENIN 4N aldo TGO QUYEGAISDIIND @RO
EOBENISNY, HHANLERM af)lQl BOLMo ERSEEIY MOW)AMHAIND
sm. ©63MoAIm RolmOvilod §-0GLWIEHIdsmITMe:u3 madsmo
W 0l AUadlena]. BUls @ Balsoslwe almeso (LPG) 3arl
B (aldy @] oo (LNG) 283l (nlayailaomasoe (CNG) agam’]
alaeEBud Mlamudes aldlailmacemesk. @alolad mlan &)l als)
HOYD DI SIS VOONSG @ooudle: GaVIEMe KIS HAIESIUD,
wlrued, aesmem M@ el BIleMnmM@. G03anelwes Mmuls
esmaeauizme (Distructive distillation) arglaosn’ ¢:003w 4000 g
SNADGT. afSTPRHIMOSHUE )l EmINud mSFlelnam alosloi
2K (ald\@lamdano (natural gas) &06Mea]SaN@). WD QUKD
@il @G (al1ewolen e ead anelolgoem adElm (ol
anmaoe (CNG) aidlaemana. aalmleoemoe agale &)0600
2Gadle: spaumanen LPG, 2SO0 NGadld; IHMULMAOD]
DaIGRATIENIMSIMREIAN0 DO @)0a] BAlMIG:esmMe qVYISlan)
DY6TE. AUBaOMEmMSEE HalES50ud, (Wwlauwd, CNG aganlal 9alews
Wlasnam;. Ul eale(seud, CNG agavlal 9qlewowlenan aan
MEBBUS BOOMERYM 060K eOoBenas anelm]eosmaosm
ULHSIEENO. D MMLMEIBH af)2100 SN HRAOE LGN
sM&3es dliwlmane, amdoeeulan @Lmoan%;masrﬁ_ @nlos]
@18, GaloglBaa{lamd, gangloanguolad m)ssaslw caglan)s
195 NBMsMOIIEL HEADEWISHIGEMNGUD DalEwouilan)an).
DOAAD HBAOCISHIBENETEHOH Ol WIBISHMES CIWEEBRAIW)0
&HISOOM 210W6EBUS, BVaUWEBUS apamlaues mldemosmasyed
@RSV NIM AUTMTHAUOW)0 DalGWIFHNID). LOMOOIGE WMy
Zloilod afe0 (AWM MBBAIE HEHAOEALIEGHIGENISN)EUS
agyam) amalensndo. am @gsm’]g’lma NN GOG3BI BT
H9)312] @5 alClesso.



RlanYe T VB ESCT I ) BN

13.1 mﬁ%’lcaamsmo

SBENINE BRQEERUI MEAENSF NINLMHOID GBS
MVNIMNHL|S)EI0] HOAOBALIGIGENTMIUE LallOm
20} all@lMo, @RI, BRGEIBIGIE; agynlsmn
am )Mol Mmoo @lajldlen)mm). &odens-
&0dentend, S036MUM3-aRan OES afdHenmuLmeIT
806M all@l® HRANGALIGOFMUT)HSI03 DBBO).
EORETUETY @RQOTINNG TVOEIPIRAD BP0 afjds
eNITWme Al o BTN ]SE12{15)88 MM Udlealald
oo (Openchain compound) sa3806M3 GRyG36H6)
Pl (alkanes). amyEy @odeniend @rgane @Rl
OO E0B6NENS AN GalBaT) QlErEBROT 200N
Mo HMEBBUT AURIVTVoW)H®ssBUS (closed chain
compounds) ofyandl@ea|sian;. &odenend arQemud
@@ snlamsmumsERgsw allenimumend (double
bond) (@lsrunumaens (lriple bond) soar een=ieeo 988
SANGELIGINEMENS @RaLBIDSRE 0861
M)eHUd apamy AISlamam). LICH|B@oo QIRIY
MUOYECEARSEM ERGODIFIE: HRANELXSIPENIEM)
U, HDaOWENNG ToGWORRD BN, &»0B6n
1313 (TUOGOIELBHD MOLRAGEN af)TDO AANTHEIHS
AULH LG GOOWIELBS AUSIDTVCWAMBBBIHSW]0
UDLOGLIEID (THoWBEHEBEINEDW 0 DO dhaud mdmi
BROM S0, BRHIHLHTMGHBHS BOMAS MIBane
@@ oloIlavlad WIBAD alam)ehud BRYEBSO
W)o, WOBAANB TUTUXDEEBRZIW]C D IGRNRIS)
om0, @ROEISHIMN)EE, YIRS, @RGOIA0
Gl HRROGLALIBIGMEM)BUB af)MINKDes Mot
2O x:B WBEAlanNRM@OoeTY.

13.2  @poinasdian)>ud (Alkanes)

i q0)aflaflafl5)Bam)ealonel GRRNBNTM)dhUd
B0BENING-BH0BENUENS ARS:ETMLIBS MO @l
(RLEELIRID HBANG(ALIGIGENISN)EHSBO6T. D TVo)
B D) S)osTOTI03 RANOBmMOW] QAIG)ID @BOUIBOSTS
o8, M@l es0udelmlaglano almiajimlelsmns
glelo SeMRIAUDIAD B0) AUOMGHACST. &0} Alalndiad
@M OIEE 30) BEOWERNY m@g@mﬂoﬁ‘ aldsfo &)
SHOBEUETR @BQo 315184 H0) & W0, @GN
MUOGROERMDG) B)FIUMC BRAOOLEITD @RHRERUS 2)ek
a1 BODILE:BkE9)3: W0 2 10Mn] IElHNMM TLOWE
@mos welndad (C.H, ). eemows) CH, @3 i) so)
oSa0WRM ange 00gl ey -CH, (W] &3]
eojdomomd eldlenyanmosm C.H. agyoi @oymoo.
e olololod 80¢e0 eryolnasndiailed aflim)e acoo
pRaolLRM @age 10gl 8oy -CH, 0ja] 9]

449

Go]BOmMOTd @SR BIElEMN TUo)EMEBBIOE,
CH,. CH, mymenoal
HH

III apemElens sy 11 speonian -CTL | |

H—? ~H (inglmand 30l muodadleais. sH— (lj_ (l:_H
H H H

DD 360G ODIBOBETUET}EUT THOWOBEMONITLD
o3 fladi( 1o, ag@amamond @ral @Rl
SBYDOCWO GNITY)HHBOGW BF GRED:IVMNEBS)
BOGWO BOTVLAIUGEMMNODINGE afdoe]s)anlel. @]
MOO3 B3 LSH0eksBalad @Al alodadlmdad (Paraffins)
o) ardlasgleyam;. (endlad goauolad parum :
Iittle @)02], atfins : affinity ale@laloo@@aemo).
EROIRADWMW &H)SjotNlo A TVROMIW GLBer]
(Homologous scrics) @es 9alo@)aviadd o
)o@’ Mleam@as aloolenamd @9
@ER0? AULMITTD ERWOHTMIG:IOS HIADO
QUodyo alBlewowlajomd spay CH, . amesman
@060, MASS N’ afHaM@l @;odenlsm arQaBans
af)sPo Uailaflasnan). DD G@AMWHS *LISM
apmowil@lan)e? VSEPR avlaboamialeono (sl
4} 2lTm s 13)BER CeISMWMBS®) (alllmo 13.1).
OO0 SlaMBEl 21D BOBIGE H0B6NIMS Gy
EHBETIE)o MOE] HNanAERM BRQEBBUD al)derm
2 IMBHHOTIIHNG Mo tpkeFlaRcon @:08mMRe|SIan;.
agan H-C-H sninom eso0em)eg)o 109.5 @R6TT.

H

4

— L1
Il
&
afligpe 13.1 ATDODOF ~2iSH

BRROHNDOINSHG 21mBsnemud sniawlaflafla)
a9y, wagled C-C, C-H sniarwm eesdee) syl
(bondlength) ©@1NSHE0 154pm Ho 12PN Do GBS,
(wpmlg 12) C-C o snawmeamed Qemsosana)
SH0BETUENG ARHOEIBAS SP AVELGET BoBeTIQENSU3
@meilane, C-H o snimumsanyd @emeomymo) @:0@smisnd
@RYCEABBOS 5P TVEHOM B0AMIGaND:B)0 HENOOD
20 apgenilang s aodmigaiesic melalss aya o
2611 BROTIA LA M (overlap) meinosns agyny aflemscd
DT amqilanasialsg s,



13,21 MIASHDOMUe TUAEIM@UMDe (Noman-
clature and isomerism)

QAUY@ITO® AGNOIEBEa]S HOGENISME: TVom)Hm
SEBH/OS MODBOSTNOOINENG 2] lem3ud wyerrilg-1208
OGN0 ADFLBOFVIGETREE? @ROINSNTID)E
)9S MOABOEMNNS TLANUVAUDH D0 &)S)DG3 DB
AaDOIMEARZOS @RSITVNIMEIed aany &Sl 20
aflance. @)Ue MOBEERE BRYOIDEMN aflamsaRgInd MG
D@lan;am). ERBLHO NN BRIV B Uds)
ARGV} FlaLoadad, MDeODaE, s alsajPad agam
UDH BOGHO RISMESHUD ARSI TVOWIA0WIS;
B80). af)MIG &)5;MO3 S0denisd @RQsd 935
BROINADVM) BB RADIGE HSIMOS 2ISMEUD
auawiaosm. 26oaneemaowl CH , agmm quow)eom
WO SLISMUd:

iy wgaad (n-sniyagudiod) (@lzaler 273K)

11 H H H
1l 2| 3l
H—(ID - C - (IE—H
|
HH-c-HH
|
H
2-a19O1 N3O (DO TMB {Safearudsniysgoiad)
(mlamle1 261K)

@S] B0BENISTY EPQEB[o Al HRAOLAD
=m® argamz)le ersaslw C.H,, ;momoies selsm
o 1 VIR UOTEH0MB SHFIWo? 2l;USS
anos amlalanion I eymad V alsom)8s asIShE,
S103 &M TLoW)EOETIHG BN MHOCTICNSS (i
OEMEBRUG B0 afldlasnan).

11T H H H H H

iloel 3l 4l sl
R

H H H H H

OnI0MWB (/- or1odind) (wmlgmlel 309K)

GIOANTT TR i} ]

v H H H H
1! 5l 3l al
RS A
H H-C—HH H
|
H
2-@19INEININSSDNT {(SafemudsnIeadoiaf)
{@lamlel 301K)
v i
H H-C—H H
| o 4l

H-C - C — C—-H
| I |
HH-C-HH

[

H
2,2- 2w 1ONNTNH 100D (THlawoeanadadad
{milaaia 282 5K)

I, TT agyml neIsSm@:(3486) BGO GROLD TUYLMROET
wlelo @rIdes Aly@ITim ISWIRID]o, Q) )6
EBBlo BREMBao. eremaTwillod L1 [V, V sgism
BHUBE9}0 BED CHAMATVYMAOSTNES IR0 QUL
w)eMaB 80em 988®. caisMmaw [, 1T agamia
sniesUiend aunocieailes)e agamood 1T TV.V
g1l §a DGO TOR00IDANEGBAcEM. DOKRHS
QU LTIE TOIRDQUSTBUIBE 060, ENNAIWIES IS
VERas QY@ LATVAcET. GROINOGE BRAINT TEISTD
quad0ild:ed (structural isomer) af)aNGkYOSIAD).
aaisma @ [, T agyrmlnigad mys@ajwow @odensmleng
(OAORIDIDSONBRMIDN 0, afyIE) ccismeud LTV, V
afyMUGEE (DORIGB)BS (VYOILIYNM)BBHMAN )0
QILEMAAED. HOBENIMG ARQEB/HS Yo IEKSIE
QIGO0 HOSTTIEENAD DOA@TIENAS AaISMmS TUA0
awailsud (structural isomers) 4dJosEId TUAIIAI]
b3 afyInolwaasan). @eoycaeer CH  C, H,
afyMIUDH8 WINO(BNo BEMRo DD} GBioaIsID
ReETIIN0)EE DBBMIW] Ho6M3o,

Gal12340 13.1
C.H,, a0 &mo@Iuimass arpadadeadiennd
AN ® oyoaleld quasal ©alle:a}es
cplsm)o erawns IUPAC monsss)o

AP,



RlanYe T VB ESCT I ) BN

DOMB
(i) CH,-CH,-CH,-CH.-CH-CH,
A-5)a0ESHTHI)
(i) CH; - CH - CH, - CH, - CH,4
|
CHj,

2-01HN3RIHFO
(iii) CH, - CH, - CH - CH,, - CH,
|

CH,
3- 0loSLOGINAIHGTI3
(iv) CH; - CH - CH - CH,
| |
CH; CH;,
23-0e0aloeLnGden e Sd
CHy
|
(v} CH,-C - CH,— CH,
|
CH,
2,2-050LAHHLOOIN IS

B3] Sodened @RganeEl mimulafigiss o)
BHOBETLIENS @RQEERBINS fSHAOI @BSITVLNIMEAS)
@), SHOBENIEM AREEBOB B IAS] ( l')), SAVLHR]
(2", @SBat L0l (3"}, SP3BNG (47) afAIVIBHD Do
@l ajldlemyam). dlelndiadcaoanel Bngoe) S006nIend
@ganzow] snirua lesengiglacmmyo, sxmelndiad
iRl B6Q0r) G:0@enIend @RoNNAoW Ao srumu]
aflafl5)88®)200 H0E6TE @RQEMAS OB AIAC]
0B6nknd aREmud ( 1) agyam) aflgkasam). S0Bensnd
WERILIMHS BRINMATIGE HIMOR|SaM EHOdenlend
@RBQEEBUS af)EIoGq [P0 BB Iadlwowltlen;o. o=
Bo@enind ERQEERsR0] KNl flafl58s Bxodened
@RHHAD HIVEHGFAWAN0 (2" @ B0G6TIeNS @Yy
gemmz)ow] mimulaflafls)ss #:odsnem GRgHo
asBauydl (3) ag)jo ERAIVOISIAD). AN MOE]
06NN EROaRzOOl snirWh{lajlgss aodenknd oy
QOO HI1058MA BRLNNIS MIEWS H086nIM3 af)an)o
allglanyan). caism [ el V anow)88 99an6[0Wo
Bodsniem)eglod alanye 1, 2, 3, 4° sodeniemog
6308 Wdlajdlwom aflemsudas e¥lo)eno? swdam
BRGIOOEXBMBANS CLISM UBTEEMLNUE MIlsBBUHS)
QUSODEHSNTHE TURAXUDULHOS HEMROTNNB @],
C.H,, omoimdes aremio, CH,. o smumye C, H,,
0} ag)P)alOnil @oeT TUASCUWAEB)R06T) DSBS

451

&0GNWoE0deneNd ngison [L IV, V afyomilaslod
-CH; (0] sniawlajlajldlenyam odenkm argaoial
062 (2) af)an oI @M Modalwls)sso.
BRHOIOSNDTM)HSOLIGWO 1G] ToWEDTIMERS]
PRIGWO S:0@6NeNE @RyeE3E)20W sl jlajldlenan
-CH,,- C,H,,-CH, osemilw (0)ajes)em2. @rod
HAOWMHSI03 MM [0} HHANOLRD @RQo WdEso
#2100 MIBELIVSME H2IYE SN DOMDO (Yo |iB- D
BRHLIEIBS (IO US BREBEOBNBD (N)a1dhud
af)AMSWER|SIAM}. BRHGIOBENWI (N]a JHBIHS Balom)
alow eoquauy@o C Hy | areri. (aemld 12)

MY BRAUMGOIGE WG 12-@3 21@s) H219Q)
502315188 MOAHOEMOTDEN G2 185 HaloGN 0o
eoBUd sodurilensmo. (aIlaunsa @ GROENEHWMN)E:
)9S MM Ailenz)e 20alanM@Inow] ajnes
SXEISYTTIGEIENIT EaldE o alGlerHlando:

213340 13.3

21)AIeSs Galdamgss Tonemamaes IUPAC

MO af)FID b

(i) (CH,), CCH,C(CH;),

() (CH;), C(CH,),

(ili) ®s(50-95385-nyen50dHLOT3

OO0

(i) 2, 2, 4, 4-es(soaleeLOGInAIRGWR

(i) 3,3-eecwnlanloodsemgad

(1) 3.3-OWSHSAS-ENLONGOB-2,2,4.4-0S(S0
eaLN03na 100G )

wlddlatis reismwins IUPAC mozo af)®)mama)
310981 LA ILIMPalgmasm manidlesan TUPAC mon
BEBHS GOV BISM aPyMANMID. GRBL
o@mo] aggane aelw el eyolesnd
HOBENUGTTY GYoGHIE] af)PUD . GREIM)EUtale TUAOM
Moty U3 M@l (a@laqunoailaas wolwom
&hodentend @RQaRElad &)5lea|@an;dh. BBAITVOM
20w B0@6NIMS @RFEIRBINS MoGWIHRIHD Al)@Gam]
BEIHHIMIV] HRAOLODRM @RHQEBRUD RGOV B2R6NI
smlano Gal@an)dh. MINPAlom)an caiganslenss
3-DHELOGI-2,2 -0 ATOSHLOGI s)on)c@cm”aa DI T
MBS BISMOAUDL] DB &)SHDEDWV] Y SDRHN0:

) @osmi @»0@enisnd @RQERS)HS WioaILIIOW
6.

C-C-C-C-C



GDJOG(SD 13.2

GIOANTT TR i} ]

C.H,, apam m@omomnym28s a@iaie muasaieal BReosssd [Waieains ~ISh Uodian)s? o
muadalwoileglod alymmiom @odamiand aagasglod OH ()a] @51 caidesemnioud aldles)amn amodenennos)

w2105 TUPAC monernud ~pye )¢

OB
- C.H,, wejlen} ceismand DIEIZBIW FBTIINCaNIR) U ABISNCaNIB MIB
(i) CH,-CH,-CH,- CH,- CH,~ CH,-CH,-CH,-CH,-CH,- OH o108~ 1-82003
() CH,-CH-CH,-CH,-CH, CH,-CH - CH, - CH,- CH, SnINBo0B-2- 3003
| o
(iiiy CH, - CH, - CH - CH,- CH, CH,-CH,-CH- CH - CH, SnINBO0B-3- 3003
| OH
CH, CH, 3-aleeiInm3-
(iv) CH,-CH -CH, - CH,— CH,-CH-CH,-CH.-OH anyy50Mm- 1-8300U3
CH, CH, 2-2loaLnes-

|
(v) CH,—CH,-CH-CH,-

| STUYS003-1-53003
CH,-CH,-CH-CH,-OH

CH,
|

(vi) CH,— C— CH, - CH,
|

CH, 2-gloeInoi-
| 1181 5003-2- 3003
CH,-C-CH,-CH,

ox

1)

CH,
|

(vii) CH, - C — CH, -
|

CH

3

CH, 2. 2-r1&e1Nod -
| ENINGONA-1-B00d
CH,-C-CH,0H
|
CH

3

S0B6NI6TR BRQEIBWBES ALASMAVoEY MBBDHY.  [v) @H0G6rsn RIS THoEWOIRGD ol

WOSHOM BRAURIDODW TRIMWI0 HBODEIND
@RHQEAIUS D) 51E 1B

CH, - C — CH-CH,- CH,

| |
CH, C,H,

memolmNlod moes welwow neIsmOlcalss
agyemileai@de. ao) [UPAC monaoilod miom)o naism
AF}EAND af)eBBHMHONT amqlensFlalg)oans

c-c-c-c-C
3-00ROD  HOBENITH BRHGOWMIG MVOHBLNGCD Cll,
(iafio, 2-000@D &Hodenisnd GRY@mIG olcs |
AleSLOBS (D)o fjch@io &h)S1EaI1BH] .

CH,

| .
c'-‘c-‘c-‘c-"C

|

C H K C 2 H 3

3103 @)SAANUBIAD G2 l0B 6830306 DOTNOODLID) ).



RlanYe T VB ESCT I ) BN 433

alglas 13.1 afler &HoGaIamld: UMW) SWMEHBR)HNS MIDGHDEM

smismae [UPAC moaans V) 218,588G3 / VD] 16T 5B UE

CIH, CH, -CH, HRHMD[BAT0, h)IETID

I I
(a) ]CI I;_ECH _ ACHE _ -1CH _ nCI Iz _ {’CI 13 mnommoaup(mga&@go
{(4-DOeDLOnd-2 FHHI0 0d el aTaEad

CH, - CH,
| R Dbl 0, OETTRDTU NI

by H*CIL-"CIL-"CIL-*CTI -"CII - *C  —*CTL-"CII,
| | |
CH CH, CH,-CH,
SN
CII, CII,
3,3-08 LI DODING-5-D e TR R 100 |03 -4-InI P ol ns s
(3.3-Dicthyl-3-150propyl-4-meihyloctane)

CTUoER ) I 15 T o

Cl:H{CH"‘ ) SCC Ay EBHUD (BTG
¢} 'CIL—CIL-CII-'CI->CI-CIL—"CIL-*CIL —CII-"CII, alplmemleayanlal, aganood
5-8HTDA6) -6 LA §B3-4-S SO A 000 o | e T SOQUBHIWDMINOGT Haf)ETLD
Binasajeilan (isopropyl)
(dy 'CIL—CII-*CII-"CII —*CII-*CII —"CII —*CII —*CII, alibloremilesnan,.
|
CH,
CH._,_—z(lj—CHS alodunl GaloalelDilnel {nldy]
| o2 s U3 6 oy s dan
*CH, UOINTVERLL MOdE)am;,

5-(2,2-9800a 188 NG NIeSn B8} amosemdia

(&) 'CH,—CH,—*CH —*CH,—*CH - CH,~"CH,
| I
CH,-CH, CH,

. . . TRSHDHEAWI B8 @y0dn
3-EnmHE| MO -5-EesHNTEB ANNISHS T

AN i

G2103)0 13.4 Gal3yo 13.5
210185 MO3SIW]BIEHID TLOD)EEEERIZES PRI a)01eS MOlD]5)88 TUoW)EMEEBZHS CLISMH
THMEERUD )P AP} @b, MNISIBS MIDEIRYS &@ga&oaﬁ EID

- o o 8 ‘ ‘ EH
(i) 34,45 -HSSIHHNBENORIOYTB smanan? wolwow [UPAC mozio agye)@)s.

() 25-900WEIHOLOBS HadSRHIT3 (1) 2-DVEHOBIDRLD

(i) 5-moealnsd-3-alealnadnenaisgdind

DOBHDo
CIH, DA
| ,
(i) CH,—CH,-CH - C - CH-CH-CH, () CH,- fH —CH,- CH, - CH,
I I |
CH, CH, CH, C,H,
CH, CH, agigalje Qe wicalel @Ry SH0B6NITR GRQEE
| I

MBIHOE. 2Gla] BRHEDITNO DABHE]. FRGINOCE
(i) CH,-CH-CH,-CH,-CH-CH, OO MOGo af)INE), 3-HlealNG3a OS5I



7 6 5 4 3 2 1
() CH,-CH,-CH-CH,-CH-CH,-CH,

I |

CH,, C,H,
DDHNOOF (D)a] sninLlafldlanan #0deniem @Ry
QEilal aggale &aldlw aquoaly AISleREmERTH]
WIRIIEN BRODERUS MHTHBEHENRE, BRGNS (d@l
WO Modo 3-MVGHLOM-5-ATONNGE Bn0alng T

13.2.2 M3aAIsMo

HalG(S081WAI0, lald\GIRINMENB06M ER0O36E6D
MBB)OS (WM GOV ag)islens @R03eenaim)
SHS DISPDATIBED)IN 20dPemslanns adalene.

1. @0af)ol® 99anC I IBssT) SN My

TU)EHA20D B 10S]a] DOZEAIDMEEBIOD algariloo,
aloglme, Mlenat LAl agom®laye aamlaag
aUoamIWLEDIo ERolaninmslnls, ARGINNANM B
FlEho SO ORI ALEM Cal3HMEMINUS BRBIN T
MU3 BIEIENIAD). D (Alld] WEW HeanE W0
@osmo (Hydrogenation) agyams allglesam). &0 Geioao
BB SN HBAOALRHM RGN L IMEIGHIEaIRE
@RWIGURAHIMe §ald §6a0(LRII-06a0 L=
enumumaem gcomElalenan). Pr, Pdagarla cquowo
@6 ©Varzonlleno, Nf moomeaim 20aan 9Da%ns
aileno adgomlene 9@Eitalnnowl] (nludasilesan;.

CH,=CH, +H, 22N ,eH _CH,

snoLrlad

(13.1)
sDeLOAHod

CH, -CH=CH, +H, 2N ,cH —CH, -CH,

alaloaflad Baloea| DM
(13.2)

CH,-C=C-H +2H, PPN, oy _CH,-CH,

DN LHLING Bl 0B DD
(13.3)

2. BIROBNNANTF aINHLINL) BN Mian)o

) EpOIneN0 ~08)9000W&:W RF1H>0)38
BRDOHADG aO0HHEIUNSUE T, amMBafla)
6 OECEGIILEOTIND agiilal Do ool afleeo
ST EE060 0] 5] CMUUE BRI L6 T M JdhUd
aIglaan).

BVMMo
CH,-Cl +H,—2-2 5 CH, + HCI (13.4)
el I aholye alanaiad

C.H,-Cl + H,—2:H 5 C_H, + HCI
GRIEO0MDAOW D MO (13.5)

CH,CH,CH,Cl + H,- 210, CH CH,CH, + HCl
1-GHOEO0G 10600 J T LAl AIDd
(13.6)
i) 0M@qe| Gadl® LDLOG cRWMIVIG] c1la{laflcl
AN GrLoWlwo 3RI0a00NM0] ER03NSNGI
AN0HHRIA B LAINIGOIHNEGMIOUS B0Q6TLETT
BRQEEBZNS af)INo &)SHMHENRD BRTIHSHTM)
U3 2I1ElE9aM]. D (A IGATXDEHET ARSAV BITV
(lUBDMMoe af)aM} alOWAD]. MOF GRENO
ORI @RHQEBWE DUWIHANIBB)AN YWD
RGOV M) MIBMHEn0B MM (alldlw
D IBROUTlEEYIN),

CH, Br2Na+ BrCH,Z22PS0 R0y crp 0 Naly

EDHLAGHTH
(13.7)

GLENIDGAEDDRLODIF

C.H.Br+2Na+Br(,H, 2200 @b e g oo pyp

GLETLIOGA0E DAL n-eny 105803

(13.8)

@EN2) AUDLTOD @RROINNEH0Z A0HHRIEUE @R
(B loWaEs QlGWmnod)EmIou af)amosm o
aflenano?

3. abodCarHIHAVIEdSs) @pavlnw)dalod miam)o

i}  @odasnnsnilelss erpaikuilend ervoailae ekl
MO  EILoWoOHEIB}ao®] (HoE3TVLo
sodeemlange (Ca0) ervomlas aee06wLo
Semronlleadwie dliudkno) GalBa al)soeslwons,
303NN HRHOLAIHHTVAL Na2iseals, E0RGM0
SMalEnTIUIemEnud 8o) @odemnisnd @R
@B HONBS ERYOINMDTW cIElan)an). @
lallanl® M3 ®HIAdCaI & vl el d asmo
(decarboxylation) agavy @rdlweq|S1am;.

CH,COO Na™+NaOH-23CH, +Na,CO,

GO DIoaPLOGMIGD)



RlanYe T VB ESCT I ) BN

Cal2340 13.6
af@ Sodamninsavlailenomilavend ervoaslooe
EI0ISTAZEM 63a08a W8 M3lensmonuyaoo
BB, DY (A IIGCRHM@T G AOTVTVANISSY o
Ay ).

DSMDo
SrULISEMOWE; @il

CH,CH,CH,COO0 Na*+ NaOH-%,

CH,CH,CH, +Na,CO,

)  esoudend swaid)malepananasdygo (Kolbes
elecirolviic method) sy sodesmosadleilas
aRlwlnag eruowle GRLIOAID HaldgoTvLo
elnlsm Keoanem] 990K MANGURMsMETOIN
QIGWDACSIETUIE DOF @odDo 6N BIRHG
BB B8 ERYOINHVM EBHEMIAWIGE BIZYAOM:)

any.

2CH.COO Na" + 2H,0
gruoilwe @RILEQE
~Laamejgrm ollg@dsme

C‘H’] —Ch’] + ZCO2 -i-h‘r2 +2NaOH (] 3‘9)

DD (Al Gl GBOOEIOWAD (Hlwonillwlvlenssoosm)
MVOBL IS af)dT) HOJDE SN

0

i) 2CH,COO™Na' | 2CH,-C-0 +2Na'

1) cpemnawlod:

O O
[ [

2CH, -C-0 —2252CH, -C-0:——2CH, +2C0, 1

glee e mamm
TN =ttt

@ROVEQ ] EReeIad @ROVEQ]

T % NIylesm

i) H¢+CH, — HC-CHT
1I¥) «xoeInIwlod

H,O0+e — OH+H

2H—sH, 1

DomoEwEd alowndad MEaZleaod Tuowiael ag)am)
B 0eE?

13.2.3 MIMWGRDERU

2UMeh BN EIREB YD

@ROIADTM )W aBHOSNO0 @RLUNANW MOLD
&S0, XYM Booemmosyanes C-C, C-H sniawm
MBRB)OS TVaNTLOGWORE: TURORUM s &0BenIend,
HBOWER of)vla Gilenss emolw Melks:ES0
SMOGIAImO QI@IVWIMARDIST. DD DDIDBHUD
®AIER OG0T AUMWE Aol snielo @Ry
MBBD. ERHRWMIMOT) BRYGINSHWB (Loamlwilad
amys moel muow)emessud (Cto C)) aomasaimun
®lape C; momad C); awewssal (3oakeaimunalens
allan’is;ssal 298 eeodallmlad sHoonimanwlenzosm.
oIdes Wloaas GMLGHO Dl ARO3NGNTMIBS)HS
BRWINW THBIISHOT GRSITLANEN ST, Goal
W)HS RAIOWILNSS ERIDMI0 afymOWIdlan)e ag)ymm
ODadlEN0En? HBADELORIBENEIMEGERS Bold]
MR el 5003, T AUIRNMEEBSIGY snmwmmow]
DalGOOUTENAD]. HalE SIS0 HalESoslwamnag @
$aN ~LISEEEBRG)0 UTBmsamEIcd wlan WIad mlane
£21030M SO INTEINMOW] 0 DalEWOUNENTD).

MBF0d 106D MO1SHIMEENS @SKTL NOXM
ORHIG BHoPia] ARSEABIN al3odmOmSHs TR
O] AFEBBUS af)mosm allamilen)mo? (W lad
(WA GHDMABD LOBNBS TRYINENTHDISHNOS B30}
Bldlme) 530 @)D TUWBMRIGHRIGE @GN
22enilenodd] TVIROAUZ0STT OB}, af)aNoST ATEERSOS
DOMENAEHI0S @D ANV, A IBAMNEIB/HS LIV
SHODORI CEIVDIHOMF] HaldmGAl alOsTIHIGd
LW Miot)e@earyd LUnailo eeomiBno, @RIUY
AW TUCWEMEIBUI ERLIATYD BLVGHOHIER B0
SDYTN), BREIVD) "TVHXMNAVIBIAUB)BBA AlDMaldo
elolenmm)”.

Ao @ERodnandmesns mlsmilel (Boiling
point) algles 13.208 @anlslenam) @poilad allanioe
TUO)AOEIRZAS OHBAMIAB00 QGRLLADIM@KDMRTY
@la] GrAIw;HSs Glsalel Hnn00] adeurlesamaew]
QILEDBISYID). MTKD BHOOsMo DH@AGO alailajo
BROEIEHIW MW @INHS (o lMEl aldgsal (Surface
arca), AUBRE1HD)IN@IMMITLE] o] MDD UOD
awd audal snielo AUderlenanmosT.

salaaddiang oy quacoIwakEBG (Salsagadiad, 2-oi
HOINO3NILISS WM, 2,2-980WAIOSNMR HLa1oee | D)
alBlewsullapmd &) (lwom aileletsrmarsilad gy
Gaj0OMOE)o. algld: 13.2 alBlEwouilajons, @oemi &0d
snlend aQemUd ;lovallm ewsmlofilad sniarwlafla]l
938 DalnBdn algmlal (309.1K) aigao 2@dmmo
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B6TNAaD)e af)aMend 2.2-09 A TeeLNod aLoJOS‘)gJ(Iﬁ(TB
BISFLOITDE 285, 5K-@3 BRy6manie OMHIEE600.
BREOWD WYos el GUSMIGAINS af)iRo &h)S1aM
BIMMTE] 2] DO W) GNOBOBLD] EHElB6)aD).
OBl GHDAGEHRHNS TONIGHD alda|BOT &HIOW)
S W0 MIOHEDYD @OBAT @0 ML GROROS00
M MDA SNBSS 3)BENIBKNMRILMIATNOENIA]
BB DENDIBHWI0 Bl

BRIV WBARHIT

GMOHOI TV)ailalajm)Gaional, @RISUNEUE @1R0dan
eils0d, Boahmulaonla:uld, wlenssmleodlaud agarl
AU 20D] HAIM O ERNEHVMEHUd MlaH 1w
DOeRTHIENS il M0 104eEBREIEE @HRAI 2 NOIKKS ol
@D L lUB@OHMNEEBSIC] Al SN,

1, @D CEADINV, I NIDDMISERGT
(Substitutionreactions)

80) ERHTINENWRB GOMVIGE W BEMo @RIl
WHGmO HSanERM @PQERHZ 1G] @y TLNOMOI0
DG @YQER0 WV)Ba]0 QIBYAD BITV(AINIGTMMETIT
BREUREATV aIdamme (Substitution reaction) agar
allglenyan). an0een;!MB GRQEHIHS BREEWo
(Halogenation) roow yzoema oodan avainonilean
(373-773K) @nloan asaslo aulosiele:00omlaad
moailenyEoInan @RUBSINIEIG (ale:0W0aslnng
TLOATIELLODIEBID ROLHROSTY. MISAN MM MORID
088 ERHOLHWMHUWB TVOWOBEMAUsMLOD]E3
BSMESa0d, TBU3aNEMAad @SEEIY [aludomm

GIOANTT TR i} ]

2o ag 6H016MaUB LaludOmmMo aljQIHS
Bal@ANN).

aISNELIIERT T @61

CH, +CL, -5 CH.CI + HCI
saponnIe’o nudod {(13.1()

CH,CI + CIQL CH,CI, + HCI

earaghInoonlangad (13.1 l)

CH,CL, + Cl,— 5 CHClI, + HCI

OO ST DR ('l 3.1 2)

CHCL, + ClL,— 5 CCl, + HCI

DS(5U RGN0 OO (] 31 3)

CH,-CH, + CL—"" 5 CH,-CH,Cl + HCI
C0BOS@ VLTI (]3'14)

ANDRHBIEM)HS)20W5)88 @ROIHENTM )85
DOV A lUBTIHD GUNDD DD (Eaowmlensm F,>Cl,>
Br, > L, agyamomd @aedaandim)sgalad mlmi eeaniow
R aRemBUd Mleno 021960 |STOM (oo 3°>2>
1? agymeEBeM @M. afs1lEMaumd leOmsmoo]
ORHMNERIES EROOLIEMAHOD AUSHE TUOCILANEIOIIGS
TOOW AN )0, B0) ©EOEIU alIG@mOIR06TT.
N0 VWY A0H MG} B0EHTUlS0dkea0w HI1O, anae)
@13 HNO, agyamlaimes aquoanlauyassleos ).

@BBeS olewwacsyanlel. osoeooemaoo]l  CHy+L1 CHl+HL (13.15)
alglar 13.2 W TMGZes digmlelene, Eusmisowlena2s alyolarne

OO mImo ORI BIIBIDE aaaes [BOUAN 380
MIhY0 u (K) (K)
CH, alennaad 16 111.0 90.3
CJII, MOHLOFF 30 184.4 101.0
CIL, Dinloag|diond 44 2309 83.3
CH, Mmlyagaad 58 2724 134.6
CH, 2-ofen N@lana o gl 58 261.0 1147
CII, DoInaidad 72 309.1 143.3
CII, 2-vwenoien o guiod 3009 113.1
CH, 2,2-89 a6 NS nld8 T 2825 2564
CH, SINOBHDTVIBID 80 3419 178.5
CII, Daoalagaiad 100 3714 182.4
CJlII, BHagn 114 398.7 2162
CH., smosemoind 128 4238 2220
C H., SYOLLEIAR D 1 142 4471 2433
C I, BaqesxTuedod 282 615.0 2362




RlanYe T VB ESCT I ) BN

HIO, +5HI- 31, +3H,0 (13.16)

aooeekEMmIsosme (Halogenation) quosbiniod)
. qulmom ooollenad (Free radical) (slooailuil
aflogem. mlal aroese (Imtiation) GlalsMso
(Propagalion), aumoaimo (Termination) agyan] myam
gISEIEUE DUERERISSB)N).
(e Tavoaidw? (Mechanism)
(i) @meoro (Initiation) . (wudommoe EBOoE]
HOADO  TV)OYLalS00OBDMG  quoanlenooilod
Gdx0d1nd mamwes quanewailrelsm (Homolysis)
anelzalgos. Cl-Cl snuarwmo C-C, C-H snumwmesi
880003 3)BsnIeInos, ER@IMo03 ap@laag allee
SMo GRINETIEE TVIWIBIMH0.

T s (1 G
&goANaB crus oo eee) ool

(ii) G(atnatsmo (Propagation) : 6200108 QLI IDO2
wlenad olewndmnow] (aladomla] C-H sruaw
maxor allreidlala] 2losingd mumamaotikessd, HCI
af)T DETIROED),

(@)CH, + CL—""CH_+ H-Cl

1 AlHelNGd AVIMIT 0oWlENG BHQI0)
epoolad @mo(®m o] (aladowmla] CH,-CI
@ABHWo B30) EHoOIMB VIR XWISHEND DN
)TN

(b) CH +Cl-Cl—" 5 CH, -1 +C
B4 001
(U O 030 16E6 o

laudommeeissmmad (a) o (b) e @)sda ool
M00RRilen)s W) [ lIm SO MEMBUd DENEsNIeo
©algam). HAEMINStale GO A allel Glaladem
NDISEEBS)0 DENMROG:)IN)ENE. MERHNDIBR O °olg
BA3UD A NQIRS Gal@HD)ID).

CH,Cl + C1 - CH,Cl +HCI

CH.Cl +Cl-Cl - CH.CL, +Cl

(iii) vvarumo (Termination): @E 500 & BB U3
al}dsINA0W0 DalCWONENNA|SIEMINUd BRI

aflel @GraRENITW (alIdommemud qoornilen)emnud
(B IIBOHMo o) @EINAOEIAD).

MO YAV UBYCELIBINTUASATD FRISSEBI3U3:
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@ 1+ Cl - ClI-Cl
(b) H,C + CH, »H,C-CH,
©) H,C + Cl > H,C-Cl

{(c) apam quanim aeigorlad CH,-Cl agom oadq]
AT DEITE0S)TNIETRES 12N VI THOVLSNEN U3
al)depoow] H016WUHENNS;AMNMIMOTE voloa el
BV IIBEHMo o300 @198 sy}, BleLngiad
8300l leoam@oilT) allew@nos,eminud emeloaid
Af)SEBHMWON Dl O3BV DENRIBYTHO) Af)aD
EMMSIEREN03 D (& Twsalw] quacowileniam).

2. aneumo (Combustion)

BREEIVM S HHWRGTVIRSREWo Aol
HRPEWO NUATIBLIOHIGE 2 )S0IWOGS BRAI al)ds)
200 0S50 le@len60]g HOBMIENT 0L RSHHETV
o Reno 2Elenm). DMIEMmINsIejo QUSEHD
o MOGADBERON0 al)0CTERRIB)TD).

CH,(2)+20,(g) —» CO,(g)+2H,0(),
AH =— 890k mol™
(13.17)

CH,(0)+13/2 0,(g) — 4CO,(2)+3H,00).
AH =-287584 kJ mol'
{13.18)
@@(036)035)@”(17308:@36)5 8}l ) O RIeKD TUABD: Y
BO&:

3n +1

CHHEMJ{ ]02 — nCO,+ (n+1)H,O

(13.19)

RIBIMOING ~neIn0®] Woessw] MIGaINd2ER0
NIadl@3alenmaImond eralnsauimieas mmum
200 ©alEoUilasn)am).

QUODATIHBEWS HOURISTIIRHAZEWO BRAIGYOIE
MD)Ele GRAIEENTMEUBSNENE0RTD BRNBEN 1L
OB ansmao] &odsnisnd snioss (Carbon black)
2IEBEN,),. DO D], A4S e, SO AW,
@Cla]d af)HIaKDeS F@eMEDIM 2alc@oui]
BENATD),

CH, ()+ 0. (g) 5> C(s) +2H.0()

@ ]alme

(13.20)
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3. mloyamlm 334 avldosmo (Controlled oxidation)
DOICLAIDSEEBBIHS TVOMNIELIOHI BRCInENWM)
OB 010W0NHPFCDI KO BOSIIRGBEWO Mlay
(ol eiei@0lad wdan adgemlad alsoeslwond
QUL Y TIRHROW ROSHAVTHHLE DBIaITNEBBUS DEITE0dh:)
amy.

(i) 2CH,+0, -CusBRN00am 5y o
B1G L0 R0 60
(13.21)
(i) CH, + o% HCHO + H.O
SELO N O3
(13.22)
(iit) 2CH,CH, +30, T, 5 o cOoN
apLOGmODld: @oge
+ 2H,0
(13.23)

(Iv) EE3eEn@mIEUd TUoWsEsMOT] 80ETUH0
SO (A lTlEooukenamesEsslEso, ESQatdcl (3”)
OB 0{EM BROEEUY DA% BRYEIO DTV MSO8
§aI050TV L0 HalBINEME BalcwIUla] R0V
BFla] BRMINKND BROFLNEA0IBOBENGI0.

aﬂn:ngtfmano (( H )3 ( ()H

2-0199 0030 (1109|205~ 2-R00d

(13.24)

(CH,),CH

? -wlee 0ol (@dalwdad

4. qvaztaldosmo (Isomerisation)
mderellsola] are)dlnle exonnoulanmdw)e
S50 0LE20] @%oaaom‘i QAUDSOWIBFW0 VO]
2L 12- BRGIOEDVM BN 21)50651WO0T @A
RIRIBBBH  (BLoa18ITUAIQOIleS20] B00)Nn).
LM DO3AMEEBRUE MNP (Ald:00m00@]
D)o )06 @RaAI03 allal GaloLin MBS D=0
EH)AMETE. af)aIDUBB BH0B6NISldE: BOTH{alUFCINMEN3
Sl@d 1§l B o l00dUBlHNRa |SOT1EL.
CH,(CH,),CH,-22=e A HC
0= DnOEHETLTE?
CH,CH—(CH,),CH,+CH,CH,-CH-CH,-CH,
(|.TH3 (LH3
2-olealndaa kool F-lpalnmaa s

(13.25)

GIOANTT TR i} ]

5. @ReEIBIYNbosmo (Aromatization)

@B BROICIWIHGAY 50PN ERHQEBRBBS H-
BR3P M D @ranllnelod aidlajls)ss calemaud
Wo, G&We, oroglsritllne apamila0lod opem
wrlene eailend Rodaamuaileng auoariauyoried 10-20
aramolavndgomlad 773K -ad  asoan)eauod
mdsennaobozmilsnsmals (dehvdrogenation) aiaim
olallaesmane (cvelisation) msan  esmadaviemo,
@RDINTG GanIGHOGRINN)HEBY DENRIMH)AN]. DD
(al01domMaom BREOONGTE0sMo BRLOCY O1eanod
Blot} af)am) alowam;.

Cr,0, or V,O,
CH,  CHs Moo
| | 23 —
CH, CH, 773K
CH, 10-20 atm

(13.26)

e 1eag alaaloomd aly)odajame (derivalive)
arw asog)ailem (Toluene C/H,) op®) @rpcioond
mlad wlanyacet Wdarlenoad & ¢lowd?

6. mlaanfl)@ris) 83 (wudammo (Reaction with
steam)

Ma9G3 2036(I0SOInNG quoanlery@osled 1273K
@oalNelad Blendad Ao Mmlesallw)noo
tatudomlencad @rpmynuElaomd 006 eroesms
SOBTVW}0, HHLONADWEMIo IElENaD;. B
2080 SO HNAOLLRIME AUIM:o QILIAUTV
Dlamon m%&o:m’lmgfm@’lmoqﬂ Daleoaoilamam,.

CH, + H,0 5 CO + 3H, (13.27)

7. Mdatlay apairpismo (Pyrolysis)

2B ®oaIMaIDlod @Sl Gm@mAmIBION)SB
BRIV S al)soalond @ral ailepigla]
SHI0MOm  MMDMIUDO BODMBB BROINADWM)HB)0
aOienlm)emaow] nomam). HOMO@TIE Mol
@mlaad auaarlavyeoilad alel @Ol & aldlw
OSSOV BOTAD (IRIBEHMEET @0all @ral
apismo (Pyrolysis) @rLonn (@oasilad (cracking) agyam)
Al

— CH,, + H,

773K C.H,

C.H,, — C,Hy +

— C,H, + C,H, + CH,

(13.28)



RlanYe T VB ESCT I ) BN

ERTIOSDM)EBNS D0al@a LIS ag)Imo)
R0) TUMIMOHWIHDGD (A IIGOMHMAOE )OS
oe;mg(ms)gjsgcm@”. OBEIRERON@E MEIM, Sl 501w
mlaano olad WL0ETIs eelE 500l Gloerue mides
SMaID@od moallapareism @dmle BpsaEllal
HNAN). DE0a0EeMEDIT, 973K eoaimlariod assm
SINDISS RO) "BISGHHOW GALISUWSMNTIR aloglimo,
alezenWlwe, Mlo9od Lawlad agamslele aanlang
MOATIRL OIS 2135086510008 Ha0ale)ad, saladlad
mseslouomes ae) aliwlmo allen)an).

- PHPAINI
('1‘2[[‘3. QIFE (’7‘”1n

GOLODOL G

+ CJh, + og
ea0aingwod  oadld  ooialanased

(13.29)

13,24 OuenyaleEud (Conformations)

BRIBEITMBBINE! H086MI8M3-@:0B6n s avlun (o)
snirwmamlad  enosilamelnd aodsnilgellenas el
HES6T BN H0@enINd ERQEIBNS M1l
milmlswilonss @reuaom (inlcrnucclcaus axis) roosn
TUWlaflseomoge quBRIEHMmBsmoeT (symmolrical)
B:006TUEM3-3:0@61216113 BRHHOTHIEIRNSDIBS @100 el
SHEEBTMHBIHS TVAEHHINHNBHS HSTRAcSAT1EL
A3 G SH0B6NIN3 BRQEEBUIEE 2 NGNS (oI
2o @ROEEIRBINS AN IKTLOBTIEd QLM LITAENTRD
BEND). AW B:0@6NIN3-30@enIsn RreUOTIanRns
WBS SOOI anei0w] eidlanan @odsnisnd
@ROEBUISE 2 NINAS (A IDERITBIENBS  QILH LTI
allmyoave eavled alanie 2wQoaTlEEkes Z0SkeaenE]
B0, DD AULMITI® ANlMIDTVEBHST TVod)a bBBUD
(conformers) @RLONID GOOSOHAN)EU (rolamers) agyam
QllGksn)n). EDEEBET @:0Q6TUSTII-HGETHATIS AREEKTL
MOOD BHWICAISHIYBH S0 HGICHSTMEUS
863 (DOMIRO TMVoM)alEEBUD (IBOMo B2 KYIAM]. EEAIEKD
OWONEEXIEHTTRHIENC 5:0D61 1613 hOBS T afjesniny
MOBIEHSDTA BHOB50 BRI TUDTDRSETNIAT S0}
GOETROEL @RS)EN8S sImwmemgled mlamss |-
20 KJ/mol endeealmomonianss aile:@ausmenicio
@M MSTYo WdeH)ImNE. momooile)nss aile-d
6T sERT (Il ailerae (tormsonal strain) ogon
allgkeman),

DJONOVOA NWod)atsaned : mosinwmlad (C,H,)
R0) SOBETUNB-BHOBEUMNS  aReBENHTLMAN0, RGO
Sodeniend aQolEne DT OHOOWERT BREQEBBUD
Afl@0le &06Men|SHM). DN sNIoud BRABD
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il pomyd aldlnemlajond ool 8 0@
@RyQeom  Mlumeinoas] Hdonleanieas  @rs)on
0@ apgeem C-C snrwmonilenss @oas
W3 BREM:0 QllMidaUsERed EIElenaM]. GRMWD)
830) Hodenkmd ERQOIHEl HHOWRMD GRNEING
BREINLOXNO S)OO GRSYO H0BenkM aRYOTIHEl
HDaOOLENM BRHGERSIHS (AITRTRILNSS QILG LI
ailmyoriemyd eEdkeoyn). 0D QlNIMEENS Vo)A
monoalmallad  (conformational isomers) @eLOMID
Tuo®)nleaud (conformers) ogyams allgksanm) moiimond
DHVHNWD BREMHe TVodalaBud  &IsMea]sam).
afATIRANOENe MVSLOWAT (HIWoMSalg BETE Mokl
SBRBOMBID. BRBICOONTIGS, H3snBmd @RygsERsied
UNUafI5I88 HHaNRWT @RQERID QUSEO SO,
Sala} 6mee af0el0d 2egeam @YW B36Me|SiE
woewsmEsled  sroileam wadley (eclipsed) duod)alo
AN} l0WM. of)AMOGE FRS)OMMIE 06
BRQEERSIGd nITWlaleleman 8ee0{WER3 GrRQeERUd
SFMISEOTISB0 BRABEKDOV] B:06ME) 5106
wlod @yrmel®m (slaggered) Moodnlo afyjo @ROID
Pa[S)TN} DD VR HEMBANBEIHM)BBBN) sl
&0smaajsimmlen eraila:qumla (skew) vod)ale
ofal allFlen)an). afele TodjaksBglele 6RINLM
BeGeaIyano UMW EHIEM]I0 (ED GaldndDilEles)
SUNM@ S03auidlasnemezmosT. (avlm agomalm
TVo@)AlEBU  GIUOGan0%aD  (Sawhourse) mymond
(Nowman) (aleasialemsyd  (Projections) @aleawooila]
BT e:BlenacaDmosS.

L CAVICIFAV (ntCh¥into (Sawhourse Projections)
MM (2 lGHHa KON MOILMHN, CIHANDD BOHOMI
eneswosm AlloMlemana’. easlmoo] e:odsmsnd-
BN sumWMmolam, )<Felnam BB
@RElalo QAUEIGOMESND WMSEOMEHN0 Malaflg;Bs
emBdeosuon] alpwenm). omicd a)mlenom
@0ReNUIsMIMm MOPHEm @olnarilene allanlsal

H H
H H
H
H
H H
H H H H
() wadlmocedlale

(i) @y MEIm Tod)ale

afl@ro 137 MHAVDAG CAVC NPTV (6 1CDn 16T3UT



&HOBENIMIHNG 2} HF]LIHO BRENATIEN 50615105}
am). 30600 @odennd argewleoe 1200 ol@)a] oy
eosLU QIEWENM), X M)A SHe0WERME dRQ
B3 LN Wle:ala)am). Dungend cruo
Gan0PTY (alGOMal@BUW@ alll@o 13.2 @3 @0emlafl@l
SN,

2. M)BIGB (nICHHta (Newman projections)

DD (e it KOO8 DXDDIOTY B0GETUBT -6 HETTO
sninunErilenss arlesdlssan). ool sl @rs)
OMoWAIeaD  Hodsnsmlam &o) silsiano)e
BR@IBS NINL]fISI88 H9a0WRD GRQsEBEUd 120°
@@ 2] BT EOEGHV] AIBGENTD), EeIladalanie
390 M3 HOFNINS ERGHCM BO) QOO
Se06M LITINILlealasmam). aedilad sumilaflg)ss
2 9PAOLRM @RYSERA 120 BIEla] M Saldlw
COalEG:S)alewola] AeYHERam) WOSINVe]
MLAMD (alGSHalo 2il(@o 13203 H06M00.

(BOAM EH06NG @RLOAD
LNONElD Ga0end @RINaID
AHALAO DS EdhIETD

HH 51
H H

H
H: q H H
H

(i) Wwmilm auon)nlo (i) @Ry B® Mood)alo

aflio 13.3 HDUOTVOF DAV (nlditaio

Mo} lsTBR)NS GRCaIMke:TuOloD: DOHOTH]
RPOMOID TVod]IOMIGI, &HIBNIMI-aea0LE0
SNUITWMTHDBI EDBIG G ST EGACOIAISAIs A It (]
@) MGIHDAD@IMNIGI, aild:datseniels @ ao
NSNS0, THINMOS DDIRRe BYlens0000
A Oldlenio. BRMIMOMGE GoUmOLES quiled &S]
mehe BROldlene. aaMmoad GRSl olaloeilod
WMo WOAI® Ol koDIERIEs QIe)EMDU3 @:0@6mIsnd-
SRR SUMUMOTIRE! EDAKHLE SN GhNE IS8
QSO @RS)IM)QUD D)0 Uld@auerm sniels aiders]
DENERD0 B2 1AM, BREIMOGS GHEXMOS DDdEER0
Adatlenaio qublo@ &0WeHWe Hal;aDn).
EEBOM WEKHES0ST alSEEEBRNS QllaBatism snitb
MO ERSES TUAlme® oW lmlen)me ol
@pmlem (watlmaneese (lorsional strain) agya) oilg
A wmilmallgesnans @ TuLImlesnmm eals

GIOANTT TR i} ]

HAEITY BHOBENENG-S0BENLSTH SNIMLMBIBIENHSWAR
angimleloalsnd eeoamsal. M1 e@:mosmsallem
oaanlsad aaoend (dihedral angle) mmiocio (andla
ga»o6nmd  (Torsional angle) agan anglooyan).
DOHOTH L IGSMa BMERSI03 @RIXEID 0 kowilas
aBQanp @0l milmailaaaano (MG o) lomilm
afQaho &S lomaileasalaewladlkes;o. ol
moad sSNTIGE S:odenler-aodentend srmuman
ELOSDNT SH0dEl0 BRSNS THGIDAL! af)aT) @M
20MODIGE agy@NG SHElNs. O6N2 (A lLIM TVoB)A
sarxd meollenss pmdee alymioaue 12.5kImol” oo
36T, ERGAMIGI TGN D3m0 GGG
ZGW0, aldMn MBS HSlolsinpmas nalesodee
OGO D) TOSBGkINBHEWO a OGMINEE QHlS)EhEWD
9210 80) alalamlad alm) A8QI0) B ICIBIGEIH:
200}, EROIM2GE MOHHNWHG TUod)al TVHIID)
Qileeg cudailclnaysien)a Tuowzel

13.3  @poraNTmeud (Allkenes)

&odentend -odeend  alleniawmmss dpal)olom
OOOGAOEHOBENISINHHRET BIyM@ILETMN ) BHU. BRI
SIS afHmesIEle BTE S0d6nInd BROEBU
ssilsilod allsnimummss@Imond, EodanIm)Eudas
BRHGIHEHIMN) DS @BGaltla] Q6T HEnOOWERM @Ry
QFBBUD BONINEMBBD). @RGTKNNS @REIIM)BHBS
Oalom o quy@asayo C H,  aganosm. arodas]
MSFloel @Gl GroNRom MDINTM8 GRLOGID af)ds]
eflmB eodlm R0l (aludamla) afRealansss ao)
(BOQISHAETIRIG)IN], ARMIN203 @Rl imeng aeil
anlmad (oleling) agy ailglesyam). seilanlad agym
QRASNEGN0 e Blakals)Mo) (0il forming) agyamo

W

61T,

13.3.1 ansmawmm]m@ DRISTY

@038 T glerel odeniend-a0deniend ailsnumuwm
@D, enIanLM ofBLNe3all agenenudo 397kl mol_l)
BRS8N &0} AL MUUR0 (G) SIITUXDAL, SIITWM
aGBLOOTRa agaaacoo 284 kI mol | @RWIS)Bs B0)
B)@6TIel H)5al (T} SRITUNZMSSM. oG53 Mlumo
{3) enITWmo PEMROWT) BNEY G033 ARQsmglnel
ROGOO P ADEOETD a300endlgena:ud @adlad srand
M3 1HI000 ERHHUOTIENHSOIHRS BRI Qli0a N@TH60Y
{overlapping) aneIBswssT). af)IDOGE eeal () ENITW
NAETRIVID) B3IEOI GG RRQTTInLID]o RGO
2p 20@milgene:3)5s QIEBRZElenesw)ss @RI



RlanYe T VB ESCT I ) BN

alm aneooilgoem. Y &aal (1) snIrwonaslead
muomilanye @Rodanim)ees ayweowl smmulajlg
2100 alBINICRS: IBIHGSOIM)BHBINS GA(BROW]
20} ERMIMOO3 BRHO3HHTMN BB DBIHGSIT)E>
GBOS BRYSHBHEMNBS EREHD 0N 668 8) B0 W
(Reagent) 6a1030M)88 (IO QileWasds)
D}, HOND0 GRESGINGETBOS IEKSHE SOMITEMad
andla.denasayd (Elccirophilic reagonts) agyam atow)
M}, 2D 6¥ad (T} SILMNULINEIRE)RS TLoamlenio @Raddast]
M, BRHGINADVMNBHEBANA BRMLABAW AVCWED
ERR0HE] 20Q)TN). BRMIMNITE RGN HUD QAUBHO
GNINo DELHESHM (oo GrElsdrressBamod (nind
@®a] ofd EUTWD TVoW}SOEBBOW]BO0)aD).
silenimumEoilang i@ (SRIMLM  af)ABLO2GIal,
681 kI mol ') sxoelndimlea @odenend-modsmism
ARSNUTWMNOVING BLUIE (ENKNLM agyTBLO0GIa,
348k mol_l) CWAENVUD B)SHMEIDETT. HOBETHSNR- 03
eneTd aileniarwm sesdastio (134pm), @odsnisnd-:od
NS aPBEsninm emedeety (154pm) aomenoud &0
asm, oI eomees &odenilond ¢os pailmo,
2 il @I 13.4, 13.5 af)IIUDI03 @:06M)o (AlEBI0B6,

sp’-sp’(c)
@- @

2l a 13,4: BNGIDDL UTWD2 HR3RDD)TD
83036103 2 Mo,

lip-p(ﬂ: —BRIMLMe )
H H

o
L
#

N e
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13.3.2 MIDZHOM

aryden Imeaies IUPAC moas.osmomlal ailsnimw
MBS SN BYOEBBUE DUBHBHIBHINN aBQOIe
aail wieenl aldlnsmlen)am). awlod ailenimwme
2ROV} HOBNITM @RHQYEABWRBAE aBGOlo
£2101Q Vo6 HIGOMENHOOTGS, HBen1sNS BRQ
GBBUBAN) MUNSMITVe6LIY BT ME3E:)D). @odenknd g
QEMMOS )TN GRMYUTVHEND BREEEHWBEG
monEoilad Wi ‘agydiad” m0g] @ auromon) ‘emad’
ag) ESlEalB3Eemmm). BRGIESIMERNS Ha DTN
aymaRaio CH, agmmosm omlad n=1 agm
MOBHIDAGE D GUUIsTHNHEI STNIATIN GRoNo
CH, (methene) agyam} &15)aD}. DD TVoWE@@TIIT
®omLe0eils: quilem Ao@MasMBR0). BRGIMond
am guesmlwlcd qorlomu)s8s |aNIBCIT TUo®)
amnow C,H, am agdlenad (cthylenc) @elnaio om
LO1ad (cthone) agymosm MoRe:0eMo 5 alBaialan)am
). ERE3enTM GuosmITlenas el GronaBaHs
TUPAC motio 21105 63:5:05)@il@leayan;.

ApISM IUPAC ayomo
CH,-CH=CH, Snlonflid
CH,-CH,-CH=CH, nIRE-1-E Dl
CH,-CH=CH-CH, STUS- 2~ Dl

CH,=CH-CH=CH,

CH,=C-CH,
|
CH,
CH,=CH-CH-CH,
|
CH

ST S-13-DH0E D3

2-01OHOER Dinlda]-1-MDod

-ofleeinmd sty §-1-mmad

3

TU -EDElEE 506N nlSEls

I8 121.7° /II
116.6°[ C C
\II

’ \H H 7

134 pm 110 pm

(a) ! (c) . v
allimo 1.5 () TT-animpms (B} T -gAISEssm8 01500 (C) sHINDMERITE, MINBMOITFEN0 aDAnIl @)n 1 (51000

Q3B IORTD 2o,
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@anlolenan qvowemsmaias IUPAC mono
Ay £} B ) B
(1) (CH),CH-CH= CH-CH,-CH
I
CH,-CH-CH
|

C.H,
(i) /\/\/\/

(i) CH,=C (CH,CH.CH,),
(iv) CH,CH, CH, CH,
| |
CH,~ CHCH = C - CH, - CHCH,
|
CH,

CH.CH,

OB
(i) 2,8-090WHHSNGINOLENS -3,6-080LEmMD3
(1)} &550 -13.5,7-05L500MAT

(it1) 2-n-5)LnJ:)6)6)gjm35)nm§“ -1-enmd

(Iv) 4 -0 HBIOXEE-2,6-26) 0D AT HHLOM®E - HOW
B8-4-00d

Gald3yo 13.8

m&glad manlaclenam (1) M (Iv) s ~e1sm
Sslod arssaslolgss arew qilumo (sigma o)
ERINWMEEBSHSW]0 S8l (1) NINLMEEBBINSW]0
QSN0 SEMADIHN ).

OB

G sRUMLMEEBUE : 33, T enImumssRyd : 2

G srIMLMEEBU : 17, ® snimuwmssnad : 4

O srUMLMEERUE | 23, T srmbmesBad : 1
G srumumaaRd | 41, T snumumasRad ;|

13.3.3 qemdoucals (lsomerism)

@Rl M) & alom)aa 0o oo e ss
BafCTuonadlruangosm (alsSlajleaana. ce1smo
Saferuoeadirunle, 210Mm1w aageqvoaadlaonie

ApISMI FVBIURUD - @BTITM):800 BDINIWM
(C,H,) otanafld (C,H) agmlaides so) esism
DOLOBEMBBO). )BT Sl e lOMmanoWd gD
BN DHORONBS BR300 M 3HUd06) QUM YTTI@ IS
MU qoWaosm. ©030a00smaowl CH, agam

GIOANTT TR i} ]

MMM IVYMABE @ROIHTN B eLISm@osm
DRI

[ 1 2 3 4
CH,=CH-CH,-CH,
SIS - 1-am)
(CHy)
IT. 1 2 3 4

CH,-CH=CH-CH,
enILS-2-Dad
(C,Hy)
II. 1 23
CH,=C-CH,
en,

2-A 003 G)LnJOﬂ—F@'D(ﬁ

(C,Hy)
alod naismedd (1), (T agarlauw)e (1), () agyam
QAo doyeslnld qemdlailasad (chain isomerism)
9 DEROMBMIG] naism (1) oo (11} 9o unsmag
BN S (B063 (position ISOMErism) SA3a006TNRSTT).

G2193}0 13.9
C.H,, aym @@omaIoe: 088 a@godaenlal
MUOWOW af)BId IBISMI MLRoURAIlES)HSW)o
npistm A0a] [UPAC moto ag)e)md:.

DODHDo

(a) CH,=CH-CH,-CH, - CH,
Balad -1-mad

(b) CH,-CH=CH - CH, - CH;
Balad -2-vad

(c) CH,—C=CH- CH,

|
CH,

2-0lesLnoden 5-2-mmad
(d) CH,-CH-CH=CH,

|
CH,

3-oleaLnodany§-1-a0d)
(e) CH,=C-CH,-CH,

|
CH,

2-oloeLnndsnyS-1-mad
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gaal® i avaanteoi® (Geometrical isomerism):
BIlanIMLMNBS @B6NIeND @RYQEABBN RBOID)SS DY)
@6TTE MVOGRORSMHUB VNS BRGEABSROHWO Ual)
SRP0CD0 EaldM) alBaTilooesnmemoignE. wess
HNWAB BOEOI SH0B6NIEM ARG UKD ITT® O6NS
ARQTBHAOCWY (e JBA0CWO E2Idm) aadon)
EHDIFEMH 0T, @RNIHD AR (@I IeGlans,
YXC=CXY awlang oms auvnello allmyaoveansed
21)UHS MEdaslRlalenmaios.

X Y Y~
(a) (h)

lad (a) Wlad Seo Mo BYQEIRUY /(1o |idhud
ailsninumamlad Serakemmle, af)anod (b) vl aee
Do @RQEBBUS /(N la-(8 BllnKnLmEDTag agaldal
UosERSIENAOTIGISM B:06ME|S)AND). ERGIWD® GRHG
EBBOSWe (Ma)SB1eswe (G2leimanila)ss
QUG LOTV0, AT RLOEIGHH quiaHslenian;.
@R Imomd aral mlalla cumsoioileud (stereoisomers)
@AM, DOIHD %oGeNISTTE-3:0@G6nerd Gilleruaumanil
enps (C=C) waems oa1gflapod scomooilenss
2oolo] cidlan)mnamlane, Do (BAEMNo GRG
oW iael, MloTsknace. s nQJleand s
0B EENUOBADIGHOB DEINE BRSTHSUS 618061 s
aflafl§ 8w} 0800 EnaUlad oilSlaee06me RS
@M (AN B a1 la{lenomd (woollan)s:. @GS AVIWY
D0, BAG? TUOWIAOBIBL B006Mo BENS @REIHUS Dal
EWOUla))B8 SUMULMEEM. GRMIMIOS @:0@6mINd-
E0BETUETI STUTUWMETHELSSOISS (REo, Bllstumuwm
G20, AULIVIHLGI HHSUGKINIBILIHSHWL BTN ]
S;MPUBIBB BB B WO AUY® Y@ E2ioFlo]
&3 MEda)m). soomecilenss (alallarvasail
&8 (slerooisomers) £230aloylay @l le:ud
(goometrical iS0MCrs) af)m) wl0W)aN). (a) agyam coIs
MOICEINEa IR SEOMOOILNBH BRQEIBIHS0 (D]af;
S BlennLMAmIHG &) AUDD M UGk
WREMEsIod aralam ailnd quadare:ail (cis 1somer)
agyTMo, 221sm (b) Wleoim)eannol REomMmeCTIe)ss
BRYQFEBOBI (D] j0B2 BlenKnumoInag agoild alwo
sMSIE) UGleoNsME1G3 @R@ISM LSBT MUmIH
aail (Trans 1somer) agyamoailglenam,;. ailad, (somdad

463

TLA0AURANEEA) REO MRISMWIST OBBOHMB1LND,
(@H20M@EMTIeNSS EROMEESHSWIL ([Da]dBHSW0
La1e0smo (confuguration) aiymiorimaosm. &
QUL LOTVo TAUDISUBEs QL@ L@, (BQIso
o, Bsmlel, sillwinl Grrendsmo (HHLEaINUEnno
2ag) cermle ®)SABloal (alhoMs HalGan;.
aNIYS-2-DM MMOm®eSs KRyodlmio @eLOMO
avlas, (Soaday ruacIRile:as mosralnmian alal
@53 (@I le.adl8900.

CH,4 CH, CH, H
AN 7 N 7
c=cC cC=C
i AN / N
I8! H H CH,4
{ onglord-enuy§-2-s0mad) {isaadai-aniyg-2-amnd)
[b.p277K]| [b.p.274K]

Gr@onTm)ssies avlad (cis) quacawall
(S0MaY  (trans) quasU@ASHEBEN0UWD  B)S} DD
(wyarl (polar) awosm. @BsaoosM@TIAY aUlai-6niy)
5-2-md &g 3illWw)o1 @yeandsmo (Diplemoment)
(.33 D a@rem a@lod (sodmi-aniyg-2-0m &
allwial @reendsmo afdhERro alfRIA06T. @RMO
o) (SOMAV-6n14)5-2-0003 (Wiailwael (non-polar)
(SOMAT-6n145-2-WVHW  2ISM UGV HR}EMUIOU
mEasd anqlensnead el -CH,  (@)asud
ag@ddluaglod avymalmoed C-CH, smumess
2]es 3B @yrandemo alodaloo Mdarloynosas
Pa]S)Hw)o (50030 avaoalimail LWwialwasnmos:,;
SO0 HalGan).

a* 5* 57
CH, CH, CH, H
\X\b‘ 5 ‘/7 )\\1 & /
C=cC c=cC
\ SN
H H H CH,
b
odleri-eryS-2-@road {S00BaNT-sIY 5 -2~
(n=1033D) (n=10

afymo)mMoelo sUBRIM NW63 (SOM3TD quaoal
@ailos milad quaoneaileencud [BOMoko B3SO
ewg06m &I6MR|S)MNTS.

XYC =CXZ, XYC =CZW agyl amomonels
MW88 B TMIes)c BLodlmlw arneI
AEINS-{So0BaS TUAQIDOID (aldhSla flasam;.
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®HANIFBB TVoW}AMHBAOS BRAUWOS AVITH
(somat mumonilewd ana] eecoyes [UPAC
MOVO AfyPym ).

(1) CHC1=CH(

() C,H.CCH,=CCH,C,H,

MDD
(M H_ H H pe
C=C C=C
e N s N
Cl Cl Cl H

mimi- 1,2 - oaUEgIEm@oe®  (SI0a- 12- HHUESIEn Dol

i) CH CH. CII C,H-
(i) e s 8 2t
/ ~N s/ N

CH,  CH,  CH.  CH,

g 3.4- peanalaninmaanen-3- pom  [SInb- 12- senuegleniarinie

Gal13GYo 13.1

mmm1g)88 Tow)smeanslad age® %amasrﬁ
aUlrS-LSoM3aS qUROAIDAKD &08MIER)INT).

(1) (CH,).C=CH-CH,

(i) CH,=CBr,

(i11) CH.CH=CH-CH,

(1v) CH,CH=CCICH,

MDD

apigm (11) 8o (1v) ASlai-{s00dmd quRsQImE
06018 My. (1).(1L) afyan] ~2IsmHSEW SCom

oOONENSS 0aME (el BlnINwy8s 86
086 @ROOIIGY sITWlajlalenian).

13.3.4 ER@Ha9TNda9s Mdanosme

1. anoippaanmaslod &kny : wWBand Tow)em
BBU BReL ol ailemoalm® amle06l:ud Dal
w0l 2 oulle:200] MdarleRoesIw aleejn]
&(Bla] 2108658 DaIBwoUila] EYOINRGHM BB
B8o0TlE00w] (Mo MeGlEMEMINGS @H0dan]
M)l aigleman). sawile.nowl mldaroymnoss
8] aleelwlselal alodesowd aladaderd
DOIG kDo afNSIWORS3AD], OO 2k
93N AR TM)HuBH8 qulmi-myoal o]

GIOANTT TR i} ]

WOEM)BBM . a)NOG ERHTOOD M) BHOB
gruonilore @RSEEINY (30010, BRERISMID Da KEXN0
Haf Mleeosmukedlajond (somdas @r@des1nd mumo
Awaileud erdkeman).

1
R, R
) RC=CR+H,—PdC _, C=C_
H H
G mlaaenm Mims - epodesid
(13.30)
' R\ /H
ii) RC = CR'+H, M/00e N, - C=C
@RHBEHRM H R
1sami’- aney e od
(13.31)

i) CH=CH+H, 2¥%5 CH, =CH,
Enagal VN (v

(13.32)

WODEHNTS

iv) CH,-C=CH+H, £¥%5CH,-CH=CH,

o 10a]10d
(13.33)

OO ekla] Baldaflad eyoailelw quoo

QWD BH6MHMGR0? (ERBHS DOHDEHT

OIUR D6 ).

B 1065 |13

2. e @oaasad an2aselw) & alod mlay
EROIDNAN0S A00HNLILIGHHS ERHGIANENIH ],
1252030001 {ag)laemoziod el jla Hal05000L0
HOAOGUISHHTU) GalBOD 25085 ond, Bo)
OO 200aIR®B GRS Matisend erodas]
MUY DENBOHNIAN. DD (Al Hldanan
GLALININLIN R MTBOMo of)an} alOWAD).
00iles B @:0denem @Rg@oilad MWIan)e HaanL
2M agygo Mddo BalgM@INIG3, LD (aiud
ammo &) - Aledaim sl audamm (3
elimination reaction) @AY H@390GEMACETD. {a0dE
203 Ao snIMWlajldkeanam sodenind argamsia)
BHWMOGS)EW HoBenlend @rygaoe’ B @hodeniend)

H H

H H
gl ;e N
H_Cl_ ”_H sunglas KOH C=C +HX
| A % \
0 x H H
(X =CL Br, ]) (13.34)
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BREROONTD (D)o JdHBSW]0, aOIRIRIB BRY
SBEFHSWe TVIBINS 0D ATV INIGOMMODTIEG
mlealem quswlmleman). @m (aIdomm
Oileg Tassieng @t a00HRNERMESIGS @R
Wlad> elento a1m@> dpo01Md @y o) GaUsUD
BREROONTD (D]ahHSkTd Y (o (IO
(tertiary)} > oaflolwe (secondary) > (alondlano
(primary) agyam o lollennosn.

3. muahiauo seavandaseiin)eskasd mkni (From
vicinal dihalides). ans;oms;on) Ao)am ©6ns
hodentend arpgemgtlad DETE aDDEIRAD BIRQEEBUD
SNITWalo)INo03 ERETHO: HEXL A00RRLKL)B:E)D
allrsingd eenwacoseai’ (vicinal dihalide) agam)
Alp)I). MlE; GaRanaEol Allaiimed £6xUang
HHEIUNBHUS (ald@oila] ZnX, Do Grodanknisa)o
EIElEMID). 0D 0T IBAamMEED MldanIne!d
20 1H28Mo of)am; alwiam,,

CH,Br—CH,Br+Zn—>CH, =CH, +ZnBr,
(13.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.36)

1. @ROdeNcIZ)eha)ns ergley mld@aorle
asms (From alcohols by acidic dehydration):
BHOIELNEADIBHUI m@mﬁmm@'aa@ SR0CIOD
STV QL3 [MEMGOREINAN AUL@ITVE® GO0
BN GUoSTIe:3}0S MOABMOIIIG3, (w)erTig
12) aldlaflg)enz. EROientn00s)HRs Mmailes R-
OH agm’ luaiodlwlesclence, ailles R=C H, ||
BIYETT. BRGISDEIOIEHOB NIOUKTIUBa 0L FkRATU
W20 G2 I3 2150850 B0) EREIM RO
Matisanls BRGEHINIRUE DENBOE:)D). @Ryl
Wiead quoarlapieriled EIOancanIud THmILm
@103 ATl WD Madisea |S;M@TNoad, om
DAY UGODNEO EHOFANCOBEBOS BRIW
aldmellaosme (acidic dehvdration of alcohols)
af)aT ol Y (alcidommomled —-OH (()a]
[-amoderuend BRQOMIGE MlMjo O8O ERND
@RyQo Mladvo HalgM@Imood, &® P - allgen
alm (P— climmation) (1@ Laludommoniin 930
ADREMZIE,

463

H H
| B |
H-C-C-H- 2SO0, oy _ cH, 4+ H,0
I I o] Taj i)
H OH
a0

(13.37)
13,3,5 Mmamw@anssaad

2@DDD P)ITHUBABTIGD

qocaIm, (Wil Mugdale aganlacisal aiyosl
wWoMo B¢1eE 0g VML, VMBI arRedasnlm;
&S ERGIaERNTMm R0 0B UL laldSla]les]
an). ERen1ad GLISITIHEl @REY BT VoW B
SEBUE QRMEEARS)D, ARG AlGIMIel Mo)EmEaRd
BO0IBEERS)0 B TVOM)BMEUD agf)Sloo TSN QIO
aireneflanzosm. omidlad mlodlslnom)e smelw
TUONTWIBS@}0 REWTTIGE EIOISHBNM o )TN
anWwrlw BIwemEBaw aUmBmlm omyssamloaoiod
EID]ERIM®R00  QAUID SHA0ETN. B & B3HS
aleflao S1S)AN@IM @RMTVE 2] GIBMISI 3)S3aN).
8)516210) 80602 -CH, (10)a po @smlel 20K ool
30K ape udrrlen;m). @yminanwim)@»a86alonel,
e BUDosLIEl BRIBEHTMIEUIHE) BRAIDLHS TUASNID
AleeS0W Uooadlm BLAIEID TUoW)EMEIRBETHNOUI
HOEID BV DSBS,

RITVWD)THEBABTIT

BRyE3as M08 LR snicWlaflSle o aeal (1)
DEISGLSIMM)BINS (nIWOM Dooilsamaosm. Grol
MOGH WA BBl GS06M MMl TUERID Gl
AdommORN AleWoaos)In). GRMIVWD oIS,
GLS2MBITEMatlexed @odenisrd-aadsnisnd ailsniomnu
MODNGELDS TVEHBINO HalGPalg TVEBIN DOa |
GBBUS DEMEO&IAM). ailel GRrElSGIEICE TUMINO0
AWl (100wl Al TUELEINe 621D |SaN NS,
aflel (ale@yd TUsaDa IR Lemalad @r@danTa ol
TGO HDGT BRHGEE EITV A IIGommEIsIay
QNGLORIEED)0 alOMeN. ARG Im)®:S)HS
B LAlWIMBalg AN AIUGCDMEIBSEIET RV,
BENQU}0, BOTVEMY GRaleISMao {(0zonolysis). Byod
9 NME:BHS DOTVL A IUBODMEONS)T2] B0) eren
QW ailesMo 201OS Galdaemam),

1. soavagan ab=mad quespima (addition of
difivdrogen): )00 ©a1051a) WEHE3, aleel
UWlwo, @RLOAD a0FiNoe SO IGAOIIIRNG TVoaT]
apy ooyl ERpEdEnImismslcalss ]0) 0D



EDOIWERS MDD 516 BTG CREdaenT
M3 eidlenyam;. (afleowo 13.2.2)

2, anopoaad mvacimo (Addition of halogens):
GLENISAIN3, Godlad S0 aDIBEINERN DY,
AR TM)SHER0E TUEHEIDe BalQeals qual
AT OROLa00OSEWsud (vicinal dihalides) ek
SN} ~fADIGI TVIWIGEM TV3a0 2104 ODI03
@OWIOLIME  TUBLAKD I AIBCTHM O}
ofleWaodanlel. @RalGID HHA0GLIB:0GEN
MU, H0BenIsNd  OS(S0CHINHOW] LN HR
GEnAld enOmlwes ERIDeM Mloe WMo
SMADG GenIotlad qUEEIDo HEINoST. BRG]
M303 MD XTVUAIGEIMe @RALGI® HS-NE LD
OGNS CA@] T2 Daleouilasnmm,).
@YD INISHSIGRIENBH a00HBINERS TLEBIN
B0) WEIGESIIM TIeMad] TUEHBID BTV
AB@HmNIETT. QR 20SCRINET e GREWIET
DETROMSH)N  DMOMOOWIENBS  DEIE: GS06N3
MUEMad] POTVLAIUGTMMEIBU MA)E DWAID
MBS0 Al0lEN00.

() CH,=CH, + Br - Br—=*3 CH,- CH,

I |
Br Br
12-090GEHIGOIN A1 n | DB
(13.38)

R alulaj o

(i) CH, ~-CH=CH, +C1-Cl—>CH, ~-CH-CH_

|
Ccl Cl

1,2- 09 GEGHIGOIN A 1S DB
{13.39)

&a102]11

3. ooanianEad andanel aveseims (Addition of
hydrogen halides): arodanm)es)000] 960
(w0 anoesarnwadd (HCL, HBr HI) quvsamo
D 2lYea |03 ERTINNDNTI A0IBHBNL)GS BIE]
HHM]. O O9aOVEMB aDOHHEIW]HBIHS
(UGBTI M U AM W}OS (& Bo, H1 > HBr > HCI
afAMOENT. aN2HLIRERMB TOEHEIM0 CallHEl HBAD
(W a00HHBIL TUELBKNAN0 R0) BIGGLS)
e AVGEMas] TUEEID (AUCISERMOTIN 93000
@SMBOS, TVBBIGHUEMD DBBD®)0, MLIICND®)
20w eR@oTmosgleelsnas HBr 6 quesel
MO BRSKTLOOM GRS MAYEE ET Al S
DI0H60.

GIOANTT TR i} ]

avaslmlay)aa apddaenTm)miay)aa HBr GVB0ID
(A IUB@EMMo  (Addition reaction of [IBr to symmetrical

alkenes)

HBr 608 cuzeksasm @rpadesins.glsawnss (allsn
awansksd afden G508 sodenknd argemsikeekes &en
@OATENAS (D) jertd snInWla 5195 @rRden kN3 )
(TUEHEKNO TV IAGSXTE) SDEKSE ST TIEMas] U
a1m (&slaoaius] cudlooss.

CH, =CH, +H-Br— CH,~CH,—Pr (13.40)

CH, ~CH=CH-CH, +HBr—» CH, —~CH, —CHCH,

|
Br

(13.41)
avaaloloignom apadaealn)ag)arw)gs HBr

AUELLIT) (k3O (BIECHIIcHn20] Mlavnas)
Addition reaction of HBr ro ansymmetrical alkenes
(Markovnikov Rule)

AySEBRTDSTT Sia g (klGeIss 1 1-3r TUEEKNo o Kgea]
SYMOY @MIGI TOWATHDIBS 06NE 9Bk KTEERSEIT. |
o0 ll 9o
| ~CH,~CH-CH,
Br

CH;-CH=CH,+H-Br—| ,_ 851U 8208)! o IRl

11 —CH,-CH,-CH,-Br
1- BAUIBR G o DRl
(13.42)
DHOMOTDIERBS (U MEBBOBH) 2] 186903
OB oS (D BEMOMOW BB EHeM]ea9 00T
(Markovnikov) ailtoszow] 10]1a2] 80) ealom) Woosm
0GRS AfOIEajo)mlo, @R llanis modeanoad]
4900l MWaEn af)I ERGKDA.|S)SW]0 HalTBm) DD
DN ALEHI00 B5] Gal@amm @mmamonss (adden-
dum) eannglal gowe, aryadentneslad allenimunss
S0denieMd arQeslcld aggallo 00T HHADWEND
BRHYDBS H0D61IeN3 mg@mﬂ@moeéi EAE (PR GE B )
). @r@INIo] mailes om MW AlE:000 (Idled
DA SYID LA IWOM ODakmo | @, (2-6(snIoemo
2196 | T0d). 1:03es90MmIcan0al (s &) Ml
QUBEDMDSTDORNW] QIS @R)SHNED QULBEHOSN0.

(v lawanial
BNAOWRM Esnnenaclilod alan) aidlaman el
el soend miemadlom H' silsruarwman o] (aiod
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Oila] al)QIHS SHIEMAM HIGEENIDHIQBWITMN) (B
DETRO)D).
3 2 1
H.C—CH—CH, + H—Br

[
o
H,C—CH—CH, + Br H,C—CH—CH, + Br

{2} curlo@me)oamm o] alnol ) syl qurlodoyes
ARl @&odemldmigemoend

@ OBEEIDH 0N FWOETE

(1) sl sodemosogewosmd (b) (alolnzila
@OBETUIHIQEWIEM (2) -GWADB S} DGI
mrlemsseImIcs silmlw 0860500
cooand (b) uzee swdan Mloesiod adlanan).

(i) Br ancwosmd &odesniaogewosm) (b) mowi
101300 o] MISY BATIS88 Glalio cIEles,)

an).
N
Br v

H.C—CH—-CH, —> HRC—(IDH—CHK
Br

2- NI ERIH A6 1D 0]
(Lalwom 9adajamo)

‘afluol® srdcanimlcansni’ quaoimo (Anti

Markovrikov addition) apinald 9216038 a50000

(ad@ds (peroxide effect) @pind @Y (at@I0
(Kharash effect)

B)12¢] 1M Ga ool TuReIeMeMElaRED @REdssIm)
B0 HalB00SHHHTLUNSB)HS Tuaarlenyooiod HBr
Y TUBEIMN LalUBO0HNo MSENMG BIGGHNM]
&2:001 mlonomla alleyruace elalolesns. mamoo
(aladommoe msanam@ HBr mowi coi@nosm @nomo
wal HCL, Hl agyamaidilad auow oo anle). 1933a3
2ilE80610 MGYSHBN@IRITIHEI af)o.afyTy).e1I00aH
afyel @RE.0G00 agamId Gaidanosm M EITLLal
UdOmMo @RELE0w Meletla®. @rmlmond am
ATV IUBTHOHON  SalG00SH0 00 (alRdnlo
GRLOGID 61000 (al2otio RN Aflald’lo BodesenD
WEa000l TOEHRIN. af)MMSIWE SN,

CH, —CH =CH, +HBr —&=M%% yony _cH _cH_Br
(13.43)

(dlovaaflwl : anaes mamigss ololwlayss
TGOS voyosLIeld (@looailw] argloosm)
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alBAOHESNTIH [ 1800Io MV LAEHIINO).

0] O
I Il

SEUTMEMDEIRE o EnISRe MRy

B ot@LleAISMo

I ,
2C H;— C- OF > 2C.H, + 2CO,

(i) CyH,+H-Br_mizemaloesm, o 1y g,

(1) CH,—CH-—CH, + Br
Ma0(aNIlaRIS Mo
CH,—CH — CH, l
- CH,—CH— CH,— Br
(@) (b)
()M & IR (tarilpmagsla
(nlnde )
[T olalel D E=aTa MU DI SR05)

(iv) CH,— CH- CH,Br + H— BrW\{“"
CH,- CH,- CH,Br + Br
(WM Badalmo)

(v) CH,- CH- C:H + H- Br M2X®@ailaismo
3 | 2 ﬁ )
Br CH,- CH- CH, + Br

Br
(@R (WM BBialMo)

MBlEd al0som @lwoalwloled aiglasyan
ol auIoLCWIEnod (ealge-3) (aIonla
aqumomoUlanalemanad qurlem &Sy manoxml
MBS -EENEBINR 10 JBM (n1om Dl M2l AIEl
;. HCL Hl agyavilar apag) codasanoailesaont o,
EKN QXN e IBETMo EhIsTHIOMATEL BRGM MH006Mo
H-Cl srucnwae (430.5 kI mol ') H-Br snicnwanom
(363.7kImol ) amaexd (AT IBBMIETVOGY TUID
Loouflenanadas H-Cl snimumemes cai@nals)
OO HEID1LL aHANOGE WHGI SHJOBT  ENIAND
mmss H-1 (296.8 ki mol_l) allegisla] arawotsid
TUEDTNOWIENEE 2IEleMaM). D UKD NS
2N Mool GREHWONLING GIRALGN)ETRIEIT
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@RMINSO TUEHEIMN QXTI AIUGDDDo TLIWLADIE:)
mﬂ%_

Gald3io 12.12

Ba05I5-1-e003 HBr-s10 @a idat ausekm aoa

(A IIBEmMIN@TIN AlEWREEMNGG aIEkee)am

oOmsaBz)ns ITUPAC motio agye)mid.

(1) 9aIEOASHEHTVWIET BREVOKTRNIG

(1) saleoosnaTLAL®NG quoaTlavyonilad

OB

(i) CH,=CH-CH,-CH,-CH,-CH,+H-Br
Bal1s (- 1- B l B SIS BRLALRNT @330

CH,-CH-CH,-CH,-CH,-CH,
I
Br
D BUIRDINEaL L EHTUTHTE
(iij} CH,=CH-CH,-CH,-CH,-CH,+ H-Br

SalB0IERaMIAL

CH,-CH,-CH,-CH,-CH,-CH,
I

Br

1 - e{snIeEIR a0 S B IV N

4. avddanyioled apgaveseimos (Additien of
sulphuric acid) : ®sm)om 208 MVGBA0LIG1E00
mlal, @rianlme:s)now] 008eanomlganaal
oaoeilennd arslorvnamoniled el sosm
miemad] qUEEIKD AsMsloldEmmomlad ofd
Dal§ TRWHRENG HEOOWRM TUWBGang eIEl
BN,

It
CH,=CH, +H-0-S-0-H

l 5

CH; - CH, -0 80, - OH or C,H;HSO,

WOPHODID 0L RBAVD GO (13.44)

CH,- CH = CH, + HOSO,0H

l

CH,- CH- CH,
|
0S0,0H

DO @B (U mﬂﬁ«uoﬁcnﬂg"

(13.45)

rh

GIOANTT TR i} ]

Zoimvaoimo (Addition of water) :agmom)o
o@asl oty MUBanBlEHaMSIUWIRG Tuoaleny
OR0d BREdan 1l Rennooll aodesenoal
el | moaomlaad epslaunom@oiloed (alald
Ol ERHTIENEA00UB LIFlBD)aM),

CH,
+ A Y
CHy-C=CH,+H,0 —— C-ClH,
| 7|
CH, CHs on

2-0leeCie g l0d 2-HlOeL0wde g joad-2-6003

(13.40)
6. @ avlsoano ((Oxidation): (a) @em)om,
6m@ajla) Bellw §a0500050 HaIBBONEMG BI0W
alweowl (eeniewdal dlewRag) dradsnlm)
&3 (aloudala] qualalorun oeQaeansyd (vicinal
glycols) elEleman]. £al0g0avie SaldavedEmg
cneTlwes momeonlenss adan midomad
£28Mo, ERAITID HOANEALIBIBMNET @O WG]
2JOIWOR ABanWHN)N).

emdeilad KMnO,

CH,=CH,+H,0+0—-2 ?HQ- cI‘HQ

H H
Fegatatl n@"nﬁ? 2—6‘}6)((‘?»6]9(!3
(eeipannaud)

(13.47)
Ndafle) KMnO,

CHS—CH=CH2+H20+6 Tﬁl

CI11,CH(OICI1,O11

mLoJom.Hqif A—1,2,— G0 s0ud

(13.48)

b)  (aIIBEmMII0a0a I OTIBFe BRE3EHTM)E

95 uieekoinado]e epsknaumomlod epglo

Ba10500080 Baldoenemy, BRYTY Hald5aTv o

FNOWGLHGAG af)TT0! @RE3E9 N8 RG]

&0la] &13QoeMmB:(3 @RLONI0 ERAEBRG /BRI
ol el pemR)e cidlenymmy.

(CH,),C=CH, MO/ (cH ) C=0 + CO,+H,0

2-0looLmi6 (10 108 D loqejond-2-606n3

(13.49)
CH,~CH=CH-CH, -
enIyS-2-mnd

2CH,COOH
i MEmo@ilas aymslod

(13.50)
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7. B3c0vIa8 gR~rnismae ((zonolysis) ; aocmugend
@RAIPRISMD afyI Lalalowlod, arodasim)ed
SB0GIV0EM  MMOL® @2oW] Eal@aD K0V
amenall (Ozonoide) D6MEo@:) 3]0, XD BOGHTUD
wesm Zn-H,O olrloamead auoanlwoyomlad
allegisla) Eren@mOESHSW] 000 &1}
D). @RAIHIMBFHeIW)o 0 @RalGHD Tinw)
SEERZIERI)e BIlENIMULMEIZIAS TV NXMNe WM
WkEsNUd D A IT e uGOIDo Mianooileanm).

-~ ON
CH,CH=CH,+0,—CH,-CH CH,
B ndoafrd ([) _ (l)
el 18 BoemvISeEIHS
lzn + H,0
CH;CHO + HCHO
anMImd BRLMTD
(13.51)
H,C H,C o
N NS ON
C=CI,+0, —> C CII,
4 g
H,C HC 5 _o
2-aloanadalloa 1D BOEM0SEEML
J{Zﬂ + H,0

HyC
C = O + HCHO
v
HyC

el I - 2- BT
(13.52)

B.  snan)oidTeame (Polymerisation) : Ganslomad
g, Gaoglomlad snod] agamlal mlsasudas
21l0alB] 2 kDHBoEEEID. Gnloslom1ad eIElea}ano),
AnRMAIu] LY GHRODHUY B0) DO
owlaag quoanlebiomlad wdan adgamlele
2R ®onlawilane &)SlEaleMMIHG ansIng
wlgoem. aemem eidlen)an aale M@AUmESHHS
Mianplaeaed (Polymers) agoy  aflglesyam;.
EBBEXT EICENTXIDIHUS D516 30 quedsm
OIDOUDBHMEOSHITD (ol T0OHW rnElsy ks
@sTho afamailglaman;.

]l(CHz ZCH“'} Q@tﬂm@&u(’l’ﬂﬂf‘mtﬂ@o} ‘GCH: -CH: _)_Il

DB Do

ealog ol
(13.53)
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n(CH,-CH=CH,) w”’“ﬁ“ﬁjm%" {CH-CH, 3,
i |

CII,

GnloEloalo ol

(13.54)

SNA0}BIGEIRGS (aIWIMAW )0, aloTle: a0,

jafleid, Olndlzendlane aglo 2aI3wouilan)m albim

B30, BHFlajogeBu, analald:ud, collgro-sl.ail

b 0endkmO e ud ay@eixeal M1doikanod Ha kewailos)

any. afHANOER Galdglealde] 108 103 MosdsMlwhud,

AIoqless snIeeQU msemIlwal dzkenoad Dalewe

WD), DD BNIa0)LIG:ERS)HSHWET0 GRAID Dal

BRI MABBNEI00 QBN a10BITL kDTl (a1U0MER
DENBOBDYIM 512

13.4 ERGioaasrT el (Alkynes)

DTE 30dsn16M3 @RQEBUY GG B} (eI
HUHIENMNBS BRANTID HNROGOWOSHOBENLBTNEBHSA6IT
BRTINNAND)HB. DWAKTER HHAOOADRM BHOEAIZOS
af)emo ERGINADWEMANIB0, @RTIENKN)SCBANIB)0
0TGN0, @BGINODEHN)HBINS HaldB IO
aumanayo C H, , afyanos. GuGins«anm)»s1ns
awsmlginel aggale MuiloGBS BB} TVUOW KD
2063 DeHL0M8 (CH,, 00 Mo@)a®mo Hald@men
@emuQallmd (acclylonc) agyMmolwea]s)amy. &Iyl
Rm)o, @RTQAING QIDME:QN &S] GalGMMEIEN)IN
saamilaraugeilad 2nal Haedalasimow] Salew?
Gleseyam). @MW &odeniamsls: TioDaManaIns
B2 THOIRIGS (21000 o IRYGMNGERBIGHDIGE BRHE3
HHEIMHOB 5)F12[}98 ol0Mo AUBOD (~IOWOM Yo
@RAALIEMNT,).

13.4.1 MIHdHOAT U0 TUAIRAKH D o

(Nomenclature and Isomerism)

)0UE TULMIGROTH0S ERGISNANMNIEHDS MID:EFM
P a1 @piugelnng aiyedajmsnsd apmois
@lewsm. agyamoad IUPAC quimisooomilad mamely
20w aredeendianm (alkane) caldlad aflanie “agydad’
af)B 20gl “SehMB’ (¥he) of)an &35 Caldam Mmons,
BEMo BaliFan). WINMUMEBS @MU @HG
ool mydnemm &lg5)am elalelensm rwnomTio
RN B MOIBYTHD). BROINHANM closminieal aflol
BRoWSHBAOS Salom)moraalie IUPAC moane aigle,
13.2 Modsslolalemamn),



470

BVMMo
alglas 13.2 apddassnmages [UPAC moaan. (C H, )
n-o03 lesud [Vl To Tk Y= 3 IS MCHLID AN Dy IUPAC mdmo
2 C.H, H-C=CH @naogead moanlngg (Fihyne)
3 CH, CH,-C=CH #laennmd meaogeod @aloeaa]d (Propyns)
4 C 11, CITCTL-C=CII moaslnnd apaugeriad Y S-1-2afad (Lut-1-yne)
4 C 11, CIT-C=C-CTI, aadlpened aeaugerlad 6nY;S-2-0apad (But-2-ync)

VOO, N8 HATIIPEE B caIsm
BOLEN, STULHNS GETE CLISMEGSB)o TUOUNARETAT)
Mm@ DM IMdo aldlaflgleng eniy s -1-0ag)ad,
MINS-2-Haf)(B 0D PENE TLoW)AMEIBB)HSW]o IS
©lenas aly@iove ([@lsnInbm@nlnng qunom o
e136m. GR@IMmond XAIaW ALnIm TUnI K ilaud
af)AN) alDWIAD). FRHGINO BN }HBHS CaOOAGEINTT
simemlwilad @rsjom @eeaow CH, o0 scism
MeEBB s agemens ololelod mldorlencad e¥lole?
GM@ Moyl @)nomilans, oedld wloalel B)al
omleno Greal &odsnisnd BRQEEBUS (hti b ®a]O@d,
DOSPRHOS)ATIBNEAM HBISMHUS TVOW A0S,

ApIS I}y [UPAC m2do

1203 4 s .
L. HC=C-CH,-CH, -CH, Hala} - 1-Dafad
{Peni—1-yne)
12 3 4 s .
I H,C-C=C-CH.-CH, Oalaf -2-90g)
{(Pent 2-vne)
4 3 21
IILH,C-CH-C=CH
| UL S T-Sa)d
CH,
agism [ oo IT 2o qunom TURQIDIQIG SHBI5EM
wlod raismed | oo 11 90 @soem 1T 9o 11T 0o

“oyoaIel MUAMIDAIE:Z06M

LR o e

Gald3}o 13.13

EROINHEE GLUemlDnal ERSRISNOOEI) @Y
@M agal AT TVANIDAM SHB)HSW)o
2pIsMoa] @ral)es TUPAC modio af)®)m)e?
U@ L@ GEROU] ORI QEU3 @0sTTilen)am
TO2UDUDSUT AREHHELRBETHNT SEETECIN)EHE

DODHDo

@R GLeMIYInal @RERIDOGEI @RoU
moemn C.H
il 061m.

(DanSHHHTLW) TVORLLAOW TVRI

(a) HC=C-CH,-CH,- CH,-CH,
B TU-1-8)af)0d
(b) CH,-C=C-CH,- CH,- CH,
Da0SHTT-2-Raf)ad
(¢) CH,-CH,-C=C-CH,-CH,
BaOEHIS-3-af)B
(d) HC=C-CH-CH, -CH,

|
CHL,

3-019SLOO3NA I - -OagHd

(e} HC=C-CH,-CH-CH,
|
CH,
1-0l9SOO3NA I - -Oagyd

(f) CH,-C=C-CH-CH,
|
CH,

4-0osINBaIN ~2-5agf)ad

CHS
|

(g} HC=C-C-CH,
|

CH,

3,3-000WalosL003enIyS - 1-6agad
AUYDITO® EEROWWSHU3 MUAOM TVACAITUG W)Yo
D 06LIBID TURMSQIDNIHDS EHI6TTIHENaM,).

13.4.2 (@EUINLHOMINIG CLIST

BRGIHHERM GUoEMITINEI afQnllo OISl GHDOD
WIETT SDDOSLONE, VOO IS 2 1li@o. 13.6-Gd
06T 2 fl@leemam),

DOHILOMIEE 602 @»odenism ayQowilane s
Sp (MUEL@s BOBMIIYENHBMBATT. BN whodenl
oM BRQOWMICRIWo SOGRD SP UGS sodenil
QeSS ARANBEHM3TWY FREGHETIENHS TuoGWomla]
BO@ETUENS-0@6TUend TUlUM (G} enIMLMo BEMROE:)



RlanYe T VB ESCT I ) BN

). BOEEY S:OBENIENT @ROOTIBN ENIGIDAHIHNAN
R0GO0 SP TUELEEM B0QsnIQEd BOGE2 HHNARMD
agQoulend 1s sodmilgannow] @ramdesimiw
GreHOTeN®s qUotwoEla] asné C-H milum (o)
SRIMWMEEBH0 DeMEodaN). woled H-C-C snuawm
caoend (Bond angle) 180" @osmy. 80600 £006n160
@RGODIIEe TVHESNADIN0E ~lHE SO0 BN 2p
@a0denilgenadd allmo &sMeaSIaIN). 80) &:0@6mend
@Rgovilael oend 2p aodanilgenad @ealgias aqumo
e0o0] Al BRSO H:0denend ergomlsel 2p
godenilgenes)nowl alwaEBalenns aUoGwoEl )
S0BenIend aRQeEBUladsOlad @ens aeal (TT) snImWm

]5‘ 5 1s
@ Egpedoped Qu
sp sp °
Salditle)
€nldid
Lol M el Omlas .
[edmelo (s s
2
P, - 2p,
T
(b) g )2
c
2p .
Y T
Caldif [nImeirmilam
Snlitd frmasayler
0386100
aflio 12.6:  pnmsinadser () qulumo @Ol on kKDaD

(£} 590 1 @RI 00 KBS BISTHISNAD o Fha

Bud oameoamyan;. C=C suawmomlnad syos
(eruanbm ofodlnomBail 823 ki mol'l) C=C snumwm
oo aoi (GsnenE ag@BLooodail 681 kI mol "
swanogle C-C snmumooilen weoml {@eruoeng
a)@300@dai 348 kI mol ') CRANIB0 ) SHMAIE.
aganoed C=C snarwmeesdaelyo (120 pm) C=C
snIMWm sedasty (133pm) eomaenog;o, C-C sruauwm
aesdeelieom (134 pm) @nosio sa10)m)a00ldlses)o.
612 HAeNID ERYQFERWBASISVICNSS MBI G 56D
alSelo ERITEEMIY @REMTIM UsTimoR TUa
BlEHMMDNBRMIGHOG (cvlindrically symmelrical),
DHOOOLOM B30} EOa1W GAMOTWOE.
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13.4.3 MIGEDIGTIo

1. @oadause Hadansuavlod mlay (From calcium
carbide): 50030040 Sodamsnunllam  Relolnow]
lalaidamla flajosnt  alyoaIqLolenool HUesLnad
M3l Mm@, SHoGdIaquie Bodaasniol mldogles;
Mo ‘MIGE00W oM GalBOTS 415006
@), MIG)dan MIdoilanymM@  aljsmomeailem
2 1}SOEIl)ROsTT),

CaCO, 5 CaO + CO, (13.55)
Ca0 +3C — CaC, + CO (13.56)
HOWITVY 0
@0daeeral
CaC,+2H,0 — Ca(OH), +C.H, (13.37)

2.  avaluauo ooaandnsei)askad mlar (From
vicinal dihalides) : @o39Ea0081a6) KON 30w
Ml HHLANIRH LI G  alIdanila],
M300a06(WEa00eenRM laeosmaoslaral e
200, B0} HOOER aO0ONHEIS MDD oS
a5 TR3aa NME3 cO0OREIND HEMB0E:)IM], D
Mo SMBED  AlTE}o  EGTUSIWISHENDL; R0
(13O {12003 @REdReHHNT LIS1EID).

II{ H H

N
H,C - C - H + KOH ®%¢%d 1 _ &
I - KBr PN
Br Br -HO H Br
ey~ | - NaB
Na'NH, _N;’I:
CII = CII
13.4.4  O}MUAARSIRUI

2@DDD P)ITHUBABTIGD

@BROIOEHWMN @3, EROIEEIMNIEME gy alldm)
SO (AIISMMWIETM  BDM 1B )sMWLE s S103
BRYGEIONBDBHB}0 o ladm)SOIMD). GryBLEmMIT @Row
SBBUT AUDDBHEBBB0, BRS)TD of)F GRoWEBUD (300l
&Emalo 0g 2O ERoWEBOHZEIN. BBaBIBHN
BB @RWELN)0. EROINNANDMN)BUD SaldmMH WO
dlepom®mye OVMWAHLIENAI@)AIET . afaINO0d
VOO (AIED B DMDMETE. BRYTCIDEEEHN ) EUBEE)
W)l UIRCAI0 AUBOD )OI, BRAIDES Rel
BOMENOUT 200 &)00e BREICINE GREEIDO)o,
EHOBENEITHE LIDEEEBRIW MBLING, SHoderuerm asso
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GDNNW afTlUIod c1oken)e:@)o 6 akg)IN). GXD
{0000 AUBRUEMM@IMMTIG]2] GRAKDIOS (BAKIMO
8o, WIZMEL VOB afavlal adntla); Uo)an).

RITVWD)THEBABTIT

BRYISHHDMBWB A NAUKSHITE )88 DeCwlanss,
@RS TUIB0AID, LRI LA IGOIXNEIRUG tlan)
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() @Dodoaag aialwmno)eid keoimo (cyclic
polymerisation of ethyne)

(1) ewevazoghs eGSR DIF eI
etflaeamo : suaderuoois; eravlailsnad
GOLOAWWe BINEMa@H  GIUOOLIOSH IAYAS W
21300 a1)50551@008 AR adlen)o.

COONa
CaO
+ NaOH —— + Na,CO,
A
(13.70)

(1) actemostagg aleoosaue0smoe : a)S0e10 ils
e sloflenes anlemsed eniseticlo SsOHNIGRE3,
an’lemoud MleoBrvledlennals aeniadmknaoi
200N,

OH
A
+ Zn E— + ZnO

|
(13.71)
13.5.5 (D}FIMLA DA WD

@DD e ()5 BaBsTE I3

BRYGHO2IGIES: HHANGLADIGOBENISM)EHUD HaldTne
L @asRCm®o, RSO0 (AIGMYE: ML

CChemistry I nit-153Tnit-150 D reprint pond - 2776, 16,1006 (reprint)

GIOANTT TR i} ]

MBRM)BOW TV} HMEIBBsM. Moadmellad vy
SHOAS LalEDdh MU0 B8l MELE @mlem (o)ail
mdlagleno, AMGEEESHS TLo@SUMOITIIMm)o,
MGoWEIRBNZ (ol lenrwlensmie Paltwadr]len)
am;}. ARERORIGE: Tuod)smemud Belmmlad er
ERVAMAUW0, chOBETUST S B0 SBBE08 2I10fles)
DAIEYAOEM. DAl SOOI al)dhEWIS)dh Sl QI0wW)
ailod om)mm).

DITVISND BN

@RETM&HAINS (alGD | &M WOET  WElL GSOD
miemadl GREBW (alUBOMEEB, aavlo)anoelo
aflBl [algmd TU0a0s10)eEB8l0l, ol quEsalmn
(UGBTI BBUWBEN0, BB TV1BHOM  (alUBOHM
ollipeRel]lei ity (1)) 8

O G52V CManl (atmlavodailm (aiid
o msared (Electrophilic substitution reaction)
@RATNIEHUE TUDWODEM  GHOEMIENAT  EIE: G S06T)
EDad] (G Noailm I3 OmmeERs0s B6XDLSd
@6Mo, aNINaREMI&Heemo, TBUBRNaneMIa:06mo,
(a0 TWEd a0 @arclneanallaosmoe, a0lanod
(0afg araeqellaasMe afavlal oolad Rl
SBeno (Reagent) 80) eksES06M T0EMmaslwos
(E).

(i) #9msIdoamo. oI MWBanGlE: @Rdo MIOMUS
OOMSIEs aro afiavlaimmes oliwlme (eamasgleni
AlWBlmo) esdaulmyeon] G213@0 21508 wond
£sndIUINIeE BHMESO (0)a] BREBUDC O lYEIN|SKTD).

+ ®8. HNO,+ mw. H,SO,
l 323-333 K

(13.72)

+ 1,0

BG5S )

(1) enosezmmisosms @ mldmel FeCl,, FeBr,
arnas AlCL agamladlad ageooeslene enwlad
@RAEMSBHS MM IOWIEE @RI ~00680
B8 100 (alUdonila] acocan@ealm)ed aig
BN,



RlanYe T VB ESCT I ) BN

Cl
O Ll mdeal AICI, @ + HCI

G0000660d 10
{13.73)

(iii} VGBer0IsM Do : |0) SeUBIVIMN oI
@ilad o §eanwRM aryge 20dl @Ry TUORKEK)
aléh@o TUWEanosMles @RI (o] 22U
S)@MAD@VEIN TVUBEANDEEMNAHMB af)aM) alowam).
OO MOWYASHTNO HURTLIDM anyiolled qudany)
alanomialnng (aallwo) Musarlieoiled a)soaslwo
oI

SO,
A
O + H,S0,(50,) ——> + H,O
PRI =Xy )
mabanEE @530 eammlod
MdE006TIEE @220
(13.74)

(iv) (20T B3 (B2l @1 0399 3 o1l D
{ndotdaymmo : WdRel arandlulte C4en0Wlnag
quoam 1wy oM aE AROEaaERtd aDINGEIND] U3
esniadalmyeow] (audas] ojond arodasnnd

eenIRaVad ardlon)am,.
CH,
@ + HCl

idee. AICI
O + CH,Cl 8220
as1g10f1m
(13.75)

N Icl C.H,
O + cH 1l T2 T ©/+ HCl

D@HLOGEsErIadmulod

(13.76)

-6 HIN00R10ITM HenIBavImBoel (a10Id

@131 2J208 7-B(A 1000 MNKBIVIM)AIH00 Hag)ETvo
O I0eEr @8 HENIA3IYIM BIElENAM) af)am]EIBI6NE?

(V) (a0MN0OF-(h2all BRADTVEITBRND (ol HBOTD
Ma: e)okrd argaow mldmel AICL oes avoanlaeny
ail@d, asnuadaylad apesquad LO0eeRIDACEWD
@RIV @REMBHBa0LALA)BOEWD Laludom]a]
@RENTUOS erummylnd cidleman).
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COCH,

mldmer. AICL
+ CH,COCl ——— + HCl
anmsequiegiaancy A

RSN Inmlem I

(13.77)
COCH,
j AlCL,
@ + (CH,C0),0 m%
@ glas @R ebaaan o el +
CH,COOH
(13.78)

20BN GRS LI E SOMITEMaoled)ns
a2l EoTansm @GR EIMLAIBOMe MS
QMIMOmEIGS erumavlad aroenilad aflan aavlkn
al08d BN HS-NOLRM ERHFEROHS DRI GBS
oM TUEmadl M80o SalYaD]. DBECAOGSHEITIT
mldmel AICL, o quoanwi@lad @) S)mad Gl
M2 (Al AOWORG BREROIAMIGE HErImBav1d
L1010 aJ0@3 HA0SAV6R00esnBmIG C,Cl,
eIl

Cl

o AICI Cl Cl
+ 6CI, o Ty + 6HCI
(nd e Cl

aesuotios, Cl
@I (M) 0l )OI 3 Cl

HalSMNEGIADIHETUMD MM
(C,Cl,)
(13.79)

OB CSITBIVEN0] @Reaue (dommorninag
(alavslwlasd (Mechanism of electrophilic
substitution reactions)

alolesmaBglod wlan elgla] amalaysaies
spslaunomanlad, S, (S = (a@lauasalleoe; E =
DEIGES0M AVEMasd]) (alUd@mMEUd 213005
AIOWYN MY 2ISEBSILINWOST) TBOWYHOEIINDY.
(a) eI S TVEMadlD)HS 8G3a103Mo

(b) @odemioaQeaamd awiadonil @nileosmo
(c) @odsenImogawam awicdonioled mlay

BLa10Eg0emd (dto algy)d.

(a) el sImmicmanlaas Dodairamo E®
&ENIBIVHG GHI01EMN UMD, BRGIHOENECLIHB,
BROOTVELIHIE 3)5BEIW (aloldommesBglsnelgio
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miderel AIC]; agyam enwlrd @eamosm @Bl G(SoeN3

aSemadiasow Cl°, R”, RCO agamial @o@le:domae,

omIad wlan) 9oRANEHIM TVa00WVEaME.

+ -
—> Cl + [AICL]
E40en3a | Wa

— WREwIT
+

—> CH, + [AICL,]”

@ CLCl + Al

@ CH.-Cl + AICI,

+ -
(iii) CH:,_(E?-éI +\E1c13—> 011_3_%‘ + |AICL]

aamS1o:em [aldammooiad aame s
|
smlwo @egwosd (NO,) apan @ois esoem
Memas] EMROGIANGY, TVWBany@ls: @RHOOIG]
alanie OOMS]S FRAGWICEILE 2[JAIHS «lOWWAD
DD V]eLBS GalEI0EMS TUOOMOTHDC DETIROG:)ANIG)
EIEHIETIROETT,

apigs [
T H
W\ v \ |4 )
HO,S0—H + H—_Q —NO,= H—_(f_)—N()2 +HSO,
agigs 11
| ®

H—o‘p‘ NO, = H,O + NO,

(Bu:.JJ(B§JGT‘I§ &5l CalddDBals  HOMESIsmlwo

OaM{ElL6 @Yo BREWLOET

OBMES0aTIWe AREWIsMIHMG DwrIomIGd
TB@n0 [ ClER%o BO) @RARW)o, HHMLSBHATUIND §0)
G @RW)o (AIIBOTIANMM) afyMD RD) MODal
DMEMABOCIN B00LBOAM. T RO} LIeel) @RI
EENIGHTY TOomEIMNOUMLODOSTT).

(b) #9dCMIIBIPCINT B)afld0sma (BRI
APCAVISNI) ; DEIS (S0 TTENa0lWHS (ol UBOI
Mo &0} O-TERITI&HW ERLONID ERE TN BREWD
MM ©)allEEaMOIMm] G:006M22E)IM). LONG)
B0} ®OBsnIeM @Qo 5P MVBEIMEHIN alewwno
)M},

Spar_maa,:amﬁma"ﬁ
Y e
&
H

G- ek (@RI @Reosnd)

GIOANTT TR i} ]

@M ke:08mMs Melo @eEkNlos @egwosd aurilem
RS OUBIEENAD),

H H ®  H
BN
H @ H

H
milvm qUERE GRLOAID BRAKTI. BREWETTIIHS eI,
GLS06MRES le a3 kaxds quiRsnlo (delocalisation)
sp3 TOED HODENNS BRRQITHGS SIS TDGHMOGE
@GN BREOAOFIS; TUIBONIS MaiSHAS)aN).

(¢) ¢rregasminm mlane H21qyod (Removal of
proton): [AIC]] 90dw)o (a00eB1RmIe:0sme, @rod
a5d0a&:amo, EaeTUelleaems af)an (alcidam
meseglad) [HSO,| eagwio (a6em(sleosm (aladom
M@t} Tooamlw yorslad .s‘p3 aqussastnamilal allew
WROW HodenIend arQorlad oo Glalde56rlaxmn
Ma¥iSanlg G -TUE Bl GRGEIAIGE: TVIBSAIL al)m
TV N2 TlEEaD),

Hy N E
£ lAlcy
> —> + HCl1 + AlCI,
H
[HSOJ
+ H,S0,

AUVERLIT? [ fUB DI NISTRUT

aodam 903EeIMrlEs, GREG HWBAT M3l
wewlane adaonilale eraclod padmm adaooilod
203G 1020w MWlanailnagd aueanlwyoiled aenind
mld swaosioboRMlaoemaolal (hydrogenation)
QllewwaoD S6KTLER0NaOGaTVD (cyclohexane)
elglamamn),

Ni
+ B8H, ——
A

DDTVERHI0SHOTVHBD
(13.80)

@RUBSONUDRIG (10RO TUomTIW@oled ey
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300108 G@O@HE HenBIImlEeIss) qUBBIMN.
Daleals 91N sanamuosgaeo CHCL,
BIEkEN]. WIHM NORSHHTVA (Zanmaxanc) agyam
ailgkaman).

Cl
uv Cl Cl
+3Cl, —>
500 K cl cl
Cl

SEnINBIINE HanHTVIGHINNO
(BHC) (13.81)

uoimo (Combustion): paundaylom ana)ailed anso
SAlond, SO aleewoss Rais] CO, 9o H,O
Do DETRI)AN),

L3

CoHy +=-0, 5 6C0, +3H,0 (13.82)

AfOTO0) HHOGALIGHIGMISTINIW)e BIBKD Lol
WOEHS OaldMUIW GOTUTVIKHIDL0 2RSS GG
(),

CH +(x+7)0,>xCO,+ 3 HO  (1383)
13.5.6  afjdh (IIen3all® SeBavIned aoadal
M@ Na]id@10s dlulw auiswlmne,

afi» @REsWIm esniadaulem arles)o, areswommlal
allewoossslooed, myely @esailaigoom B Mo
OWEN88 @RGEWIH TLOWHMMBBB)MRIGHINSS
TLOWNMIENE. RMMEIGE 20360 (ortho) Wi Ao
{(para) Wjo O@alMAWVIG}e BReEIIE HaQY (meta)
DB almM2ogio TR} @lWleud &hosMeae]sSIaM). D
quloIEmlal &oosme eentadauld ek omilad
DUAOHERIBB) TN LTIV NOAISBOTIN Lol DRI,
2ifl o @REIERIES A )ENMOD QUMD EalB)ID (AITITU o
AIETVIENG (ol @o HA:06MREL ST (AIBITUNOA
Semz)es sluelw quoalme (directive influence) agya
allglenan). (o le@3)es So8eomo/aldnd GRLOGID
o200 W0 TVIRICKEBEIHS HOO6Mo 2 NS 2@ o)
Py

8323609 (ortho), 21202 (para) dllw (W)afahod:
£sNINBII8 QILIDEEIEEIES o DOV AUGITD (Djal;
OB BOBEOID, aldAOTLOMEIBHICEIES) MW]H5)am
(D208 8036OMI-a120061W0 1w WA &ud agyTD

481

alglemmy. maes anlemogls (-OH) (0a{led
Al auwlms a18a] Balgoe. @REImow] @man]
5183 MCISM®B)HS R0) @RM)01alle:0em (resonance)
auEnaow] anlemnoglam adlnsmileno,

CPH

+0-H +0O-H

HU;%H(“QH

I I III

Z+O-H :OH
o
© «—>

v V

egdlod manlgyeg Gpmoellensm aelsmanglod
Ml 80} S00ye AMMILILSHMW B0, 0-W)o
P-0)o MoNomsmSIGd oI, GS0M3 TLOLB® &)S)D
erem. -OH (1ja]lead -1 (a8l mele So8eomo alono
aUOSNEMHINE! EISE ST TUHBOG BBelalo heTE
SOWANOTNESICNe HROOMOTIGE D nois,6 S06D
TUOLBD @RM)0)AllE:06Ms M)elo &S] e
EHETNHSIAD]. BRGNS enIadau’lad alelmolexmn
DOBKHESHM TUEMad] (alidammasiina —OH w0)a]
quRINIBIAN) M) MURIURIGNTD B LN jBUBss
ea0anesmeamgosm. —NH,, -NHR, -NHCOCH, ~
OCH,. -CH., -C,H., symenonal.

BRONOGT NINHBINLG:S)NS 00N A00neINE
M3 dlasninoie Miadsslosasaism (deaclivaling).
M DERODEMO  aO0HBINEM SIS EGR0W —1
{nl@o0le eI AEIvEmE saocH@ET]ENNs
SDBIEESI6MD TUOLIBMHWE) M EN)BHD)0, O)SEIM)8S
BREFN (aIUIBOMMEEBHS 51510 51BI009) )0
Galgpam). ofavleyanoene armieielle:osme myelo
So8eOmMs, ald0l qunoMeamsloal el s, G S
TOOLBD HAGITV NIMEOMANIBlo B3 MaNWGlaD)o.
@BROEO®H0ETR LAUHWES BIGETO, 1000F10 1w
(N 1S0NETHN] MHM alOWso,
G;2600eMIAMNIHM @RM)01aI13:06M ARISM &S
ANQIBS HEHISHTTICIEENAD).



Q:Cl . +Cl: +ClL:
@ Il Il
1 N S m
C(Ijll : )Cl.

{O H

v Vv
o226kl (D)o habod (Meta directing group): o)
MO QIBIDOWIGEIND aREMAD LD]ja)dHOs DGO
(meta) Gluowilealnd MOBH)aM L) Ree3 eagadluslo
Wjapoud (mela dirceling groups) agyaIn) alowyan).
M ©soanasmacsm —NO,, -CN, —-CHO, -COR,
—COOH, —-COOR, -SO.H, aymenwal.

Wwamn0w | |~ 1B00I0 DBBGIMOO3 HOM SN}
el AIBIKODIHL! SDLISE SIS TLOBM )0
WD), ajAURS BAVISBS @M1 NB:06m CLISM

SHAOS &) *)SlHeidan ceismoosm (Resonomcee
bybrid) semese asnumauin)sso).

o . o, .
Pina© Oa0 0 A0

Shie s O h

[AY4 \/

ST GHON OGS HEIDEHIHE] Sk SIS TUIBm
HRXOMODIG 0V EnMm@Imoos, @353 )88
BHEBULe [ IWOTISHOAST, GREIDIGT HOMmOo {Dlal)
S0G Nladihlwem ()a]idbed (deactivalors) agam)

GIOANTT TR i} ]

aflglesman). 20300 aldROTVNIMSEBSInal gnel
SHESOAMD TLAMBE HAQI (INCla) M NOMEOCITXENUD B0
A@lalen)o, @RGIMI03 aIs:G S0 MSeMadla:ud
HRQOTLONMEOINGS BRYEBUV0 B2 YO lSiaM).

13.6 mdmgaamcﬁbm (Carcinogenicity) o
allatiorinne (Toxicity)

RT3 &5)me3 eeumdauind ey @:)S1ea1dam
a0 GBI\ H80GALIGIGENITMN);UE Ol
ailaimane (loxid) @edmnBe DEMROEs) M) RO6T
(carcinogenic). ah&WEl, &aBH0al, HalesoglWo ™)
A3lIONHS @Ral)damaow RIBKNOWINNG aneliasw
DEMEOSHIAD  6NIa0)EH{(MBlHy@ (polynuclear) e©ao
RS{LOSBENBM)BE BNy OOTIG) @S0)ET=0
HENAN HHEQUBITV (~INIBODNEERZHS a0 DNA
W8 MOUWo DEMROS)IN). GRARBOVIM  &:006M
206K 21181 H8a0COL0RIBENETMSUS 2 ;0InS @]
@),

1,2 - enudauayrmulad

1,2-eeruaiminsalodad

3-geeLnadea2enmab

1,2,5,6 - aR0Le s mmind

=

CH,
9,10-88 AL F |HHLOGE 1, 2-a6TUadTud amaad
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Vo ((Nallo

SOBNITMIDPe GDaOLALERHPWe HO(D0 TLOWISMEFBBITN  DHaNGALI SHOBMISNHUI. (alWDMAIW 0
&3 8201003 BaN)o, Halesosloamlod MIANEIAM SOL0GALIEHIBNIM®UE aIElenME. ol HNFLRoINg
L KLOM OASEMRSI6M. (Wo0dHe AYUTUIDE: (HILIMIMSH DB IIMERE}eSs Tdamnosmomlod (~1200@ ATUm})
SB0] Sala(SI0HElGREN®HOS Dalewinilen;mmy. LPC ((Ballsy® aalesogloe anmdas), CNG (@Gl {alayal
Qo) MS6EE] odndld: DaldmIN@RIMe, EPESO HLINNENUGE HLHTUODIMBIERC Daleouilen}an mauwm
3RU3 afElte MMM SnissSoglwamlel aflan)e aIElem)aNmIET. HOLOGALIBHIBENIIMGHOS BBAKOS WISDHD)
@BSITLMIMSSIGD ANGID (BLCAIAID HO-OBALISHIBENIAMEHU (alkane) aBaR@l@® UDYeRIED HOHROGALIG:I DM
smenud (alkene, alkyne) cier (alicyelic) @peeonagdls (aromalic) apamlemam caldoilajlolenymm;.

AROISERD MBS (LD G (MINIBTHMEBRRIA TN les0d @BG3Ude, RIEIMo, BT 1EH06Mo,
@REOOEY]H06Me M@EdA. ARymianlMe@le, ERMINOSHM &R0 HaId@N0 BAISE(SIAMINETN0] TUEEIM
(IIBEDDEIRUASS ANGL@BOHID;. EREE05JlE OOaNEWIHIAMIETN} U, BRaGlIMEINIMEIL]C eSS
BB IiaMac] ERERRMDIT Al EUED &MY, (Al d TUDA0210LeBE]H3 Do DI MIELEIM BT I3
Memsden Alleade:yam).

C-C ndlymsnrwh@BenHsoss qumImacse o iFomlElood e:oe6me FRodeLauim)esud Modinl HagEaed
DHECIICs 30aMleNI;. DBANNWHTG afdslaiatod (eclipsed) quosmal (slaggered) agym1 muow]a1EBEo8, HOan(O
Rt ARV NIRe0 dBH:HAl AT SaIGANmIGIBEMe qUIEN] TUcd)nlo &SNS AUMABMm@ABMOL.
S0BENINI-HOBEe BAaIMLD@HI N, aNAIRS SH0S00 VWOHIHA0H@O0E MRpodan]njeud ceyonSlennd
@RLOeD MAmd-(SOaMmS @afemuaaaclave &Isblen;am,).

esnIcdmilmie, HaMINBTIGmOmIUE Mo BMEEBUBE 0 MRGRIIFlE: TUIRIQINIMARME. n0eeEd TWPo (~ldH1Be
(4nt2) 77 EDEISE(SIEM)Ud BUINORIBBIAN LalEMmLd SDEISA(SIHM ~LISMTVIBS T} HMEERYE HrlDmIB ERGE0
zZRGladlgl (aromalicily) @osmlaman;. esumaulad aeeeslad 2Weendas;an (eIelTunsamssyd ssmaday]od
CUEIDBOOH DEIS S SOa0]elsd @as3ueamlm acknE]l muRIREI@ e 1o & MO BB 5.2 KMo, al}®)
@O AUDM Ml @@ Terdm@® silarWlaflense afmd @le@otilen)d@ic Salgam). eaumdaeind alel
i3l )51 eadan adlal sninnjea By Sen0EALYG:IBNIET@:US ®:oBIUd o0 UNEIGle:aEMS.

alR1621LIN G 21234 6833

13.1 21D1000] aHotIn]lemesme Al mend@ e1dles;amo apeEsa®m ailinaledlendad alae?
132 annies cadoml5asn muomwsmeamzins [UPAC Mone nf)®)m) )dh.
(a) CH,CH=C{CH ), (b CH,=CH-C=C-CH,

©) \\ \//\ () CHCH-CH=CH,

CH;
/ ‘\‘gi (f) CH,(CH,) CH{CH,)CH,
@ ¢ V—oH |
N/

CH,—CH({(CH,),

) CH,-CH=CH-CH,-CH=CH-CH-CH,-CH=CH,
|
CIT,

133 AN0INS MATVIGIRS TuomSmsIUdes MUl lajla5iaa alsnmumanseesm)e (EHNIMUMEINSHS)o
0ENATIONG EREITLOODAIE, TUHLLZOT afLD SafETLIZ0KNROs0 "eIshaloa] IITPAC mozs
n)FHEmn.

(a) C,H, (a0 allnimunc) (b} CH, (a0) @lnimumo)



13.13

13.14
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—_—
A

13.16

13.17

13.18

13.19

GIOANTT TR i} ]

MIVIGBS VW HMEEBBNS BETLING @RoILISHOBINT a0LIBITIGMRI®IT 2T alIN6EsE
mes [UPAC modc af)e)i ..

1) end -2-@wad (11) 3,4-HeLF1OHDH N3N0~ S-3- D3

{111) 2-DDHNLOGISTHLIS-1-E0D0d (1v} -adlaemadsn) ;§-1-mnad

AT nfOM @o3en 10l Roaruem Al arAISO@TID oilew@adDI ~f MO, Sninaduiai-3-soem
aplammes se) dldlamage edlosam) apssled AT wies nelsmane IUPAC moanlo afysm;ds.
‘A’ sy ayoiaslaiod mmd C-C g snimbmale, ~p§ C-Ha snimumale, sse) C-C 77 snimbmalo
2U3nH088)00;. 0am0send BBalrelsmamla allewornommons, A, ammomorice 4411 983 6o}
apodofloanoallend osnd ceoud melameaslcd, ‘A @es IUPAC mooe agieyms.

S0} BHEIEH 108 BIETLIME ABAIEISNOBIT PO NIRRT, S(H10a|MIO3, HnIAGoNt-3-1306m
afarlal. ofsslod eRmes1hlnag ~eISMoTUMo afyP)m s ?

MIVGBS DSOS LIHIGTUTN BN RIEIDOTIHAF @O TCTVAIdH 0 af)Pym ) db.

1) enuyeg@ad (11} ©n0F10d

{1} ®an®HHOMd {(1v)} @soz;ailad

Da0dMi-2-mmad &af rdlai-(soaad oz aIailehg}es PEISMIeWan . Ol RO DD
aailancem’ podan Glzmlamaani? afm)oe:0eMe?

2y ailsrnwmesssd 2eamreslele @auMauTn oImO®:IaRIST EBILIWICINAIT Mublooy
2303

AHOMmODBY OILINOMIN0 ARGEOETlE: Ol IMEIMHs @esSkTuNIm MO0 IBEIRUE HHHIMEDC?
OIPBBDHS ) DDRHME GRBCORGIHMm DLNHWIN Al SMTI L6} dh?

O« I e O

MAVISIS8 Teow)SMER@w] asndau]Tman geEen adglows)ande?

1) p-09meS0aMInenomIBIInd (1) »i- HOMESIeRIEOIIINBNTME

(ut) p - HOmesoessz;ailad (v} @aesgoacleamaend
CH,—CH,_ - C(CH)),— CH,— CH(CH,), ~pam mpymdssadiailoal 11,2°,3° eodeniend augames oilal
201, SSOOMm B0 HIdenknd apgomlele auTWlajlajldlen;m eenoiwRad Qe
BIOS il SHOTIREN] b,

@GO amEBerY]eel vilelosEByl ERIDes MISTIEIWIENNROWs )N TUIDW IMHSRID?
Ointoaflad TIBr 200 ga1dan’ quseln (pIoIdamnosla) olleworowons 2-0(MINeR0e R D653

EIEkHETD), afINOTS ED (pIIBAmMDNe HMIMREILOWIE Hn IOtV qoomilwymoilad ms
OOIROEE FEENDGED MO8 EkemI). (& 1aoalldil quadlde allunandens.

1,2-9peavaloainaiasniaimilmlond (eemuelnlond) @oeauoem apaIrPIS® PO n1aN 3G
ABOMEIS? @ HMIBILIBIHG dewun)zel 2eISMmOW age@moadlad munarlmles;an)?
IR, #-OanGoTE®, MMOSM oflowe @rowes geailatls MEMawlag
@ARQUEOIOE (HATHINDEILID], SOOI UL OB EIDE ] db.

emidaulmlod meldeSomiaienas] ape3uto af)@ya|OilEls Myjalemd Miemao]l OBE3UBo
MDAKLIM@]AC NSEDANTISG HIOANSATH?

MAVISISH TUo@SOHEBEOZ nf)FROM Ssnndrulmnoses] 29008 e¥lo)o.

(1) ol (11} soourlad {111) @anaeaeaiad



RlanYe T VB ESCT I ) BN

1324

._.
[
[ o]
A

a0 RN IS:0sMODIOM ~ned@] 2-@laeInod nIeSEd Mole)Mn niyodas]m)mses
ALISMERUS UOT B LY

MAVISIBB DEMEBSIE TVoWHTHEEOS BBUWOS V0] DEIGHE(SIM MEaMadlaegnowlg)sa
(L) @ptalatld LaldmmMEHATIWNS ERUSEIONN LHEOEIDE ay@ 1.

(8] BRLEO0OMIBIVIN, 2,4-99ALOSME(SOEHICOODTUMTVING, P-OP MESIEHICOD
Qsniadamelad.

(b} esogyanmd, p-HC-CH -NO_ p-ON-CH -NO,

omidavlad, m-esausemaesoesniadmilad, §sog30iad nilainiod «fmosm aigee ~HB)ajamlod
NS lBM@DIM AlEUDEISHINE? af)TDIOHITE?

oI au1eag apiileelanal galeworilensonmm mldzmel @rendl e GHISOOALEIIND THQIG]
enlad apyaSlong Gald Ol3e3unlos)s?

BQ BN HOAMINS CRYERBIRG BRMEHHDDHBOS DAEM@HIT ARSTS 80T IIBMD DO
DalEoleaianlel apIDOENE? MIEHEHS DOm0 DAIAOBEMIUNClmMo HlUBBHIE6, !
IS 4 4 4

483






wemlg 14

2101 O] MU Do

RIHU\BBUD

D WG IGleagmuleges:

d@Imalml erom monlar esdoos
ammilenanmy.

@emelad aelmnlaesme md aleagms,
@EREGIB MInlNo, 0@ Bl {alRI0, BBY
% oIMIUWIES SHIBGTNEIRED alSl @657
3.

FIIBONIETE ald@] MIBMOTHIaT &M
SNBIEmETe lalgoleams,

meselmeemomlan  &deanad
(M mIn1en3eWe h3s16 U Be O e
@M1 A eI @ROIWI6WIe
L)k g

agp eeiM aeenamlem & deeanasd

niflrlesngmms.

a@lrenlel aellmiaesme Ml mlealm
mimies o1l masd Wdelwlaniswio
NE5HISNEWI0 HalPIma,

milmy el mam|m (0@ GMmImmTnIEs
[Jawamye nileladilenimmg.

-

Z9F4 A

Cotdmo HCUDAILIITN MUIIICURITOYs ANJUIHMIILIITD
Dl 9 Ulslolag;mm). MAMNS CotIahs GYSIDH GBIV
@S IdDld PN IDB)NSAB)F CLIIHBIST.

B oSS alslaudlailowendlaf; Mm@ aIClajlgens.
alBkTY G 2 OMo afING MIAMSS 2 }G)a10S)HB)A0W)BB MVoAAClS:
Qo TUOTUODTe:0, F1AKDITEm AR, BDT @0 BOMLald)o
@Y alOMald DSOAISEIHG YRS MBI, DD @RALYIWY
@oild aldlo Al earv@mIOPETImoeT MEAE M R0We 2DINO3
MGBBIMND. AlBITY AT BT afyM® aldlavriaylolod ooms
alB0BMNEBBHS DT, TVoNln0Mo, AT alUBBINM., (al0tio,
BONEWWO af)IMIAUHVWBNTLBS aloMZosT. aldlrurloi] EauG T
OB aflel (nIom QlReEBUE M2YEs 2182 621G

14.1  ~aaloudlml aelnlaasmo

OO EBBUT, ERATHENUS, BMaHYQAUBNO af)THIUTBE EEOCHABTIR0SEE)
IMNHROVIGI MENHS a1)g)a10S1aREMR: )N @emdlelkusmIloacw
20QEBH/HS a0aINdeM alglry gyl aalmlaosmo. asilmleosmm)
SMR0HHDIIM AT ilem 2alh18:06] ag)am aln@am). 2elmle:ow]
alBIGa]|0P)o GLOBGEZ, (BOAIMERES), AUIMO:EEREBD @00,
(AlByDI0GBID AANAHINAG LAIQIEI] HdHIGNRe TUoWooemailod
Eileom @RS0I3 e ™D Moo AlF3MOEBRUE BETR0E:)M).
&) TUOWODET DMaHIM) TRROOAHTT TRGalH]a]) afentiuto
12 @3 15 OS] UNO QAUOD) BRYAUWDDETE of)TDHD L0 WeEBU3
SHTQICA? TR BEOEMZDMHN BRAOIOBHILIETRIEIIT AURGD
ezt agrgailenss aellalaod] calelje grem araailed o)
@3 DEMEOWOER VIDBURIW (A EMENBUBAST BHODEMAE)ANGOETT.
DCalHl BTSN ala]dddleUd Galbael Ageneq s TuEaiks:
aow] oilaaislenmals;an A @)oo 80 0alm160c1wow]
aidooilanyam. adla] amuoioled allhesleomnals;mm oalmle:owlewd
BURGERE308e 2300dlgem adlaurlalnled alaialoedanan).
DBANREMAT] HOHAGGHIEOD HRWACINNMEE O SEHINOD
oosing/d (DDT), qoqule aalomend, eaim gaRansamd,



g lreoledl @oeEngTne

@REMEHo AITVAUTS® SR, @yl aoeilm |easud
mysaElwa 2E1H908 REaledila)oad alloam mlasne
Oal@id enpevlmygosm. oo aelmleonlaud
(alBy@ 0 mulenaniel o 2o(@ae] B0y
a0 &»)Slooem. algloudla] aeilnlsosmo
agyam (alloolad eelmlecdl so) ponilsawiled ala
a3elen@:wo AW, OUBBo afaNIVladens]
Q13001160 H WO BROLKHIG BM)a1yd a1 @Al
WBaHalER6n|S)HERD Halg)Im).

14.2 @omolat meilnlaosme

3)01E9)a}Qle HIEMASIAD BRAPRTEHG af)LI2
DWOORTIENL SB6O MBIMOIBIRI S:06Mea|S}NG). DD
@rOnoleHOMI@ afd Ml maowm)o
QDTG OB WIBETHAOW WRIBo QIOW)
alFl:3  H0MeR|S)IN]. LNl aBQRo OIOYP
WSS o GO 6(SI6adTVarke:c1d (troposphere)
ameHi0Balnsss ®laladwe aaslses;an).
muayBTeafled M ageesuee 10 Sleenalgd oo
QAUNB W@ HVEMHSAD].  BLSOGeoMianlwdlal
merglad croayBmloe]lad Mlanjo ofereEuoe 10 MmEI
50 @leealQdlmselod »:0emeqsian alogleos
aisacgaminclod (stratosphere). Hanslaiscems)e,
Wwonoge Mnonilmie canelam@lo MINHIH) USHD
(HHENINO0  ERADG M aloglwosn G5OGS
anlwd. @M goalnl ERMINEMRIW UD W)
(alISa0eWnRW;o  aoeldalle:esm o laadw)o
Msaoem. Emaeadlyl) TU(S2eQoM anlwalad
HHLBHMSRMe AGWIGHMIIRMs BIGALIEM)o
B0a)) Meoailw)e @06Mae|SIan).

@ melen palmIlsansmo GL506a oM anlwad
aeNlmIsbeeme  af)aDjo  MIL506g0M anlwd
aellmlaesms agym)o osne} BotisaBsoni crudaial
90a|516la9yan). MLsoegomMiaclwdlasl 8060
Mg Toanlwie queymled mlanie Ale)an
a0IMBHORIW aRHGBUo 955 OMAIM @RUB(S?
awelg allaleamsasage R)zlvlaaimmanaylad
mlaM)e HSWHWo GRMQIF] MO0 AY)
=aileasmie TVohatlen)dhm)o &a10Nam).

14.2.1
alnwailenl @GrmElclasmIRacw aIe - D
BB HHS TVIADIWLBED  ¢S06e]00Vanlwd
2l Ie-sMEIag G:006Mo. MISPa OIS
@GSOl anlWOIOEl M6y QUM 6T B0
2l 1200103,

€(S2Ga PTatled aelarlansme

487

1 ao@mer o) aelmle0olad: quudand,
OOMSRM, *odeemd @isemloaw)es
BUHHHTVW)BUD, BB R TVUWONNND,
BSANGALISGNIEMMB, RGOV M)s6EElw
RGN %00 03,

2. &Ml aelnleoaleu: nalns]l, mscd neos,
al)dh, WD, al}G0600 H)HMEIWAL

L UM oA} 200m 100l 03

(@) avuBa0019ad FIBNOAVA)HUF : TVWBaDP
a5 )88 GandMilod ammumeand oo
SNMM@ONG anBIBoWIST TVBaDFING BIHHRTV
AD)HU DEMBOBIAN@ . TVWandlHad TLOWOBEM
B0 HHAVAWOW TVUWand WEWOH HHTVL
wloleW@anie qUaABIamWlan)c &0jGaldaal
a00M&HOA0W AU HADEMN. QUFOD & )6
spsalenss Tu@and WEVOHHNHTVIS GaldEl)o
Am)eH @1l ERIGD, GENaREJITT, afosdleaun
GalDENSS WINTVESIU0 GOANSERUE DETRIGDMGIWV]
oMBNV D OaISIe1H9;aN}. DOl &MY B oS
£2102]l08 RENROANMHWo BDF021200] SemIe)e
SEHIM aj0lajo DEMRISNAN). DG @R30IeNS5
SO, apa0g5)d®W@an)  HglWaRIEN) &m0
22151l @R H:®OFIWIMISWOE) & W)
Bal@QON). DEBCLAIR®HMBEINS BRAVOADIW yaEmlod
TO@Boend WeWoHaeWlon &0 Mleame
quoILOMm @I, alpeH el asw)aileel
M0 alBodnanyd MUdand eSS BohaBTOALD
W88 TUUBand (WEVOHHOTUILINGG B0ST]&H06Me
GOUNDOIRIEENaM).

280, (g) +0, (g) — 250,(g)

BOGTVOEM0 HNAOWERM HalEOIHHNTVALe DD
{IUGOHMEOGN GAUNTIHIENLSHOM Tuan0lenian).

S0, (g) 0, (g) = 504(g) + O, (g)
SO.(g) +H,O,(l) =» H.S0 (aq)

(b) P 5200F BIBHNNVALBUF: SHOLOOMSRM)0
BHOMVROSTVIEZMAOETT ADHOE! M6 AEISES6EBUI.
UAHLIBETT HVHASAINGE T QM®HEBU b Saldo
(I3 EEHBFIE]). ensloflaMmERsos:)GIHoUd GRANG |
amleal sedan casalsslod Dal Ao aldo
Laldomla) SOMSROM R0E HHAVAL) B D
pemo) ). NO, @08 Iedlensals)  90mGels)
@eeosmd (NO ) 96mRosa@je @R 06leakds
sofllafloss] ageow]l ®1o)e®)o &alg)an).
AAOMEBBBRS afFRN@5103 DA 9aginonilod
Ganoulod DAWMmEBU SHOmIETUEE  aaw



488

HOM(SRMD HHALBISTIIRMo 3Sleajdan) ewdan
@rsailad Hamisla R080HTV)0 SHOMISERM
HHLRIGSHH TV DENBOEHIAN),

N.(g)+ O, (g) 2NO(g)

MEITLAW BSHTIRMBW] (aludowilafy NO, aryoi
Do)

1183k,

2NO (g) + O, (g) —> 2NO, (g)

ML 506gomanlwolod HamSle: BoHEHTVAL
$326aV06mM) 100 L3O SBEMINEE  HEM(SERE
PO BIEH OO DBIB)MMINMG Mo s
AUBHOEN)S)D0S @Ry6).

NO (g) + 0;(g) > NO, (g) + 0. (g)

Mlotaolw MuesaRdlneln)e @lane Mloane o895
o neEmglnaim)o 5a100laleRTRAD)M A OKID alidh
FOM(SRONG ROBHOTVA}BEB BHOOSMDIS. DA
apgalloal NO, qumangloal melsmeg Holafl
S HWo (alHdW Mos@asmamlam Mo
&0V EN}BHWo HaIYAN). HHM(SRA HHOVEOS,
HHTVOL  WIZTUEHROM W GRAVITLO @ & U3
DETROSE ) B W0 551108 FR® 1m 1o oo
UBIHTUGSHOUD GROMEIBUE DEMRISBHH W0 & aliam).
HHM(SRM HHWERISHHNTLUS Z USRI UBEE DD
AUDYOMIANG  &)S00M @M1 MIOY%B a0
GLINANSIRWAN) A0 l®:00 &)Slwosm.

(c) PHaNCLALI B IGTUNN) DT HEHAD (WERM Jo
&OBENISM)o AOMo B2IBMT DENBOBAM &0BWOM e,
VoW LM BBBOETT &0 GLADOS OB UMb (3.
AUSADM B FE}alWoN]Hn1an HIWMEABAINS
BRaly@s RIBIMo AUFIDOET DAl DETRIGITDD).
B6I0GLODOBHIBENUSTTERUD G0 I0@EN S003TH0ETED
DDYMAUWISM. TVTVLEEBUEE an0M1®HOA0W 0l
@RAUDHD QBWH L0 (alPH6o) DETRIEE)E, HEIEHD
Dbl flon)s, e, aljol, HBHIMNEEB aarlal B0yl
ROTISUDOTNE 56811 alnl Blmlnlenss MovosEBed
QUD)OmMAD).

(d) IBUTDINAG 20HEDINVAL) D UT:

(i) dodsuaB ¢aICMIBIIIVAU: aBgao
@RI BOCIWOW 8]0) Aow) nelmlseoclwosm
SOBeremd  ERIGEMAGHHSTVAL. MIOGHY OMUGEHD
RO DD 0N RINBWBE afiQalo @oalkhSo
adlSlajmosn gy alo)N@ID &H206Me dGeldg]
GRIEo BRAIMAIEESICoIENM8SS 608 MR
M1eDHOD MSWOT DAUTHNBH SHFIUOSHOETIROSTT.
&odsnismled aralydsm mielmo al¥lowosm
DOIWENBISHIADD). afQjo &h)S}ME  Hodsniend
GROGETNOS STV GRANG 1HHOIIIEE Q1loailenana

GIOANTT TR i} ]

AUReomemalad MmlaMas 0ImBsE3 UKW,
SH00], Alod:, §alesoul M)SaslwUwes
@ral)@em RILINAETT SH036nINY  GAQEEMASEHHHUV
Wl 6g 20ailseand. GBNGOMIHBIMe lGau
GOM0)0 QI2OMEBBUD Haln)mladnoenslalaman). dflos
QIRAOMEEES)e 2000w MG  aldlaneime
palgimm@imoe)o nellmiaosm mloLamsm
Mo LOMEEB/HS @RAIBLIID® MBI AISHD
2R3 @RslNd @OGenNd GASGIMIGHNTLL)0 1Y
Qilatd ARMSBBR0 o LOADBSIA]. af)INOSIEMT26TI
SOBENIENS GRAOEENIGSHHRTH @) Qlladd AUIGEHATEITI
A} alWIADDB? HOO6Mo BRG) ASDTBISE! a0len0
eoenmM0w] Gal@a)sNEoh )M 0@ @snnE T
anleaoaQosnilad, S0 aulead anleooe@oenlad
Mo W) SMBBINHHAUT 300 5] MurlOGWBSH0OST.
0@OOINGE 3:086ISMI] a0l6B0eUOilang @rzal
3-4 MROMAIB)ENND ROSHTVIRM Qladlanom) 88
SEIal USHEVWEo @O, BoHMIRNG &
oAl MBIGARM, @®0Falsnnnl, Mon1cauIR,
A0YAW TUOSNIMLAOD @RISR aflrmlaidas
BOQEMADEYD). ETIMORIEN alEUAlSNOYD ag)m
ROEABOZ DalEBUtlen M@, alsalel wleinseslo
wdelemlegins asmomlod gwdaon araailod
0BENING CRAVGTMOLHHEHTVO 0SS b0 M)
@rsoela]loall, wdrallise, HONUSLIMAR &)Sle@OS
RNMo af)IDIUBEE H00EMNACS)HW]o 621Q)aM).

(i) @ IBsTUIEB DIWRIHHNTVAU: BRONO|HHOWIGI
EOGENISNS HHLRISHHTVAUNETTRISYINDY BT 0
LQAITEMe, DDEEOIGAUEIBS GanoTilod mum
R8s RISKNo, Mleaad wmldomosm saizwleel
alsmpon&éeload alleeismo, arw Mlaldalm
MiGan0sMo afavlalilenesoosm. @odersnd asan
BOSOHTVOL AUIDDHe BRANGISHOTIGE GLSICAID
Madlooled no@oe som)ems] mlgiayan). epane]
UG HAVOMo AUYIIHOING ofdhCBudo 0.03
WHAIMo BRI SHodsnIsnd HHUEOE ST
Winad @rsal. andmMiled mmumasses aodam
Dalg@ao ojeln @dlm @rsalod &odsend
HHLRIGHHHTVL @RI IEHTDCEIND alj0NBB
§aS}aM). a0Glm AUILERE BRMmE lemaoilad afla
anWlenss CO, 00Qiewie 9allmnow @rzailed
CO, e leuonilod Mlaldom)ew)e Halgyam).
a0@1® TVAVLEEBUS (aldhdWd VoG@aUsMHEMIM)
S0BENITH  HHALRVSHHOTVAL  DalEGWOW]ENHW]0
BoSHMVIERD alj0comMoNAS]:W0 @RMAUY] &0)
quamellmocuaun Mleinldamewie aalaan).
almmueleosmalie Ganoaulad OaWwmEBaIes
mieimalyoe aranolaedomla CO, a0 arsal



g lreoledl @oeEngTne

] §)HDn MBalOeom TUBMm)almoaKTon 203000
E)BHDo HalQImm). @Molaucmlns gwadom
arsailoel @odsniend HeLBISeNTual GREWIS
@V INDTIID] SHOBENESHIAD)],

FRCPIZ MIntTI U0 anolmewan {ndB8IHM o

2yAilflad afomleajaan TrDerodRomlnd afjeeaute
75% MOMAIMAe EDERCAIRIMEle @GR lname
HalQHWio MDa08InD] 28DEMICImBITHNg
21201 QIBWIEENSW)o §alg)aN). IS QIE)M
@3alo BRIDE1BHGOTGELE ONBI0Mo Ha kYo |SHM}
)0a))] @onlo ERMDEIHUOTIRAI QDG GEEBSIW
HOBENINS  HHALBIGHANTUD, GO, BoETVoe?,
31060000 811G02036n1n3 Tuow)emsaBdd (CFCs),
mleoall o)seBloal arulosme &214Q)aD). o}
GRAND lHOWIOE! Moale Allnzle AldWlallen)dnw)o
ARENOT B IDOTHID] HODETNACEIEHW)0 632 1aN),

MMOSRERATWe HSTNa] GomRIamEIm aljend)o
alPemgio alaJaddleng)o (WM a0DT@UD apyandlow
9aS)aD QoI  &)Sonamudensslensm agadam
DS, MAAUG BMYad o (108 aODAV)SUBENAs
es &lailemyanaman mlsBudanalwosne? @1da)
WOD)o MDA 2 o YOTHIHNG BRAIBEMo SIE] alexhH
@ROINEBO af)aD a)@a{lNOG3 MIHBIHHD 26k |S]
olonemio, @em)U¥] BIElWHS MIalo oD 6
8001 qurileaow] IFdomee]Slelen)@:@io Halgian].
Al QBN «IMDSDWIRTNERILN MM AIQs
QUTNEEENEkElEeI), (08 cODIVESINe! OMNE:3
A)SBBHM WOCHNY qUBLONR 2115 GRGIM) B3
@SE) MWIBOMANT, @ROM)CaloHER] BRAND 1Bt
THOLDIHT DS TG@m)R0l0 @D ]
@elo 211500 WeImBEmeEWo 61alQhaD). MEHNMm
qI0ReNlld a0l GWADRIROMIC o)) alOW)AD].
SH0DEMo D) BVEAAIGIMEITHISE! @oalo allSlay)
domyeo)e @)al 2lamm)sama sailen)maim
EHIBEMNAIB}H W0 alQIan). 80) (WIad aoommiled
TUIB A I3:0000 @RMOBY how gaqp: 210815810365
SN} Galdd)dHWle AHlOMW)e TUTULEBHSW) o
21)SOANMHW0 HalQIAN]. MEEREXHN ajS0H)IN AEM)o
MUAVLEERD0 DMWLAnIH0OL all&losmeanud oo,
aflsyan;. (Sgoanll‘):, Biansnoald allslosmerudas
@M RO WM MoEd &0z Al&losmeaud
@RWosMo Hal@ee|S1eMo &)0a)) Qllalosmeaanyd
(eI@enelddin|Sleh®lo alQRan). 0D (ol
Wlenns (018 aovailsd (piealuwwleasa]s TuDenodERe
Welm1domea]s;an). GRMIEIOEl HOBerend
HHRISHHTVAL  MAAD W TV (AlBH2W0EHTD
BSOS} W)0 MIAHTH GISATMID GOS0

482

a1y, 03NS HHAEBISHRTLAUISG GrANE]
SUODTIHBI @M DDmo 0.03 COMAGNON0S &) SIwond
lala M Loenas (18 a0Dad quom;eImnoalTun
MSIVOR|SIAN). BRCDIBHVaINGETIN] Q6L SO
20WIS)BRM @036 HEALEIHHHHTVADIST,

20BN HHWRISHHTLWIHM &)SOHMm andlm
EG0a0 (aROQIETIN) HEMaoVISIAs ag QoM
sasgoem wlenad, mlesall, samisTd aodaeauall,
CFC @03, ssoeauosnd @senslonl. quausosissBud
BoSMIRHG @eoIoIEd alleaislafosn (ald: o)
Oilad elewnnd m;m%sgcmmi XN Jo56EBUY, BB
2IMe:ul, 30alMEBS)AS ERE);E), GandTUlnd
WM opmlauolad allane wovoge wlenad
Ao BRADO1EHONGRIE  cndl3walanyam).
OB 3HeNElaHeNO) B30 Dalewadlen;an Bma)y
D32 ® OV ATI®)HNBEM  BHIGO0ANBIEOD
#0@snsmyadn@ (CFC). 63060040 01)600m:0@6n
STMBUB SBOGMIoEM alogleie MWl flemam; ( @oxe
14.2.2). OHMSAT ROSODAVAL  Laldy@L0 MEAD
21)01akSio BHO6MO|SAD). TOATaIGHOBIOR) BIMD
QAUSFEBFHSWo G0 DOWMEIBS)HSW)o @Rikm
DalGROWC Ml GRAUWHOS GRAA (aldl®IWlwnd
tenoeImnee]l adwlajleles)mm). o1 olololod
)50 SOOI TRENIB@OINGIHRG GRSCT
DOO)EBHDo D ((L)QU~IGEREBSIHRI NET0IN)0)HO03
SHOBETNEASH)H Do DB aneInow] g)Flaleel @mosan
LnlG3Wemud HuSsoUlMmSIYIend:; &0 &alg)o.

DNNHNAN) Vo] 2110WID6 D

@y enog®ainMomlem mleed &)10e00m Moy el
AQ)RTTIOEHEE BalTGOD Bl o?

¢anoMilod IMUMERSINS SOwiaaod, mmulexems,
@e EOleDEd Aavly @RImETSHETIEl A0dlmEnan
UIMSERESSs @raal udwlajleaanoilmond, moes
ANEl(eIRDEe QG )@SMBIWEIIT SalCuwinom]
Mmes @led Mmenud oeasnmseomsnsloilolanan,
ERBRNOBM0alDe $HOWENIMMEIMOD] MBJEE 51
rlmam eSlGeiw S0) HO0LA0EM UlaOMERR)HS
DalEWON0 0T af)TNIBSO. TU0n0IOLEERUBEHM]
quEla) Be0UBES D2l SOl SHO0LEB RIS,
TV DalE@IN0, ONIIMUINKDADINDOTIDNG
Dale@oe, WoMWanow]l 03 ~ngEled quonilwoms
WmSapennd npamiloy. geilees aockm eyaksemo iy
SN DAYBE &)5MO8 BDemUS MafiailSlajlesass
MOWENE. DEMEIEID MEIHSBlo MSIWo OB} IO
SF0DEANTRMOST). ST NelRSles em=oellrenalan
Blaljo aljdrnlanmmod TloeailoRuBosT), GIosMo @G
Al HIElan; Moo 20UMRL] NSRBGS0 c0OW]He
BOETD, EREIMIGE MERUE EHAMOElRLENsMoe. adGlBENeD
inl@oosaman)flafje GReUHSMOIANH@mmaTlafie dlas
QUGBEe WODDOE) LOGSTHTAL]. MEMRS BROI0 U
I8} 2 1HEHIENE] BRADO DRISE TadIV]8d0.




490

BYEOOB Mal AUBWDNA TUSe(:0Ald: COIMRAIW
BB a0, BERITIW, REDTMe]M], POSH TVOEUMULALY
BRAVILIEIUS o)A UD 6] SHODEMNADSHIAD,.

ang 2%

BRANGIEHOTBEl HoBNIMME HHAEESHHTVLAL
OPOUSBSEHIDS EIOIENMBNEG aDRINSD DENE:aM
H @REWosMaM Toarlwjomele Gr@la pH
aUOWOEEM@oW] 3.6 @RE afan) MEEaalwso.

HO W+ CO, () Il H,CO,(aq)

H.CO,(aq) 0 H '(aq)+HCO,(aq)

af)Ge|owd avnagsonlang pH 5.6 @) MOIEP R
2al0H)@aD0 GRELCW GRMIHMm @RY DY af)an
al0WaM].

ARG OFP ofTDEHEGHONS DEFUENNG) FRANGTeH
[

omleel argo af)emem©osm; 8)0lwns Salel
G eI N EUaNaNa|S1aNG  of) TDH 06T .
BRADG THOTIHEI GG TVIRICINHS HOMSEOHNPW]o
TR anOBRWo BOGHOBTVAD)HW  Hoglomag]o
B0 08l ISEIBBEROS)ES] UGBS0 BEIHE MM
alepe®m MeaHallanna|s)HeWws Belowlsaln,
melgeld, ;1508 BeoIlGaID MMENINHS MHGoHall
DD SIHCWI DalGRaN] (all@o 14.1).

GIOANTT TR i} ]

QAULDLTVODROWIENBR BN )aHy (A IUFOT53)60S
D EalIBia M A6 @RADE, DD (alIFC0HB)0S
aneinooll HHmSROR;e TuaNclNBWIe BAHOOTD
(WD} ARMNETSHONICEISS ol}0TNBRN|S;aD).
MBal qV)2ilaflajm)Galonel TuWBanolo HOM{SEN
alodoneanglo GRSl Ganomilad wawmemyd
@MoaleeU3@ Mlaelosmsglele cndsmauiasleno
Riallagammdelllo ADadm  afeilmiaglael
palgsoglamie Wimellamie RieiMe agyanlal
MBand BOSHHTVAL}S:B)0 HHMISRMW RSV
WhSlo QEMRIADIIN). daillharw anaallsel
a10@glenyeaId AIimenses quoamlwieosied SO.,
NO, apavlal aosmisolennals Relnyaoo]
BINISNMMNM; GRADESHE B0) LalIMEHIOINBOW]
alayam;.

250, (g) + O, (g) + 2H.O (1) - 2H,SO, (ag)

4NO, (g) + O, (g)t 2H,0 (1) — 4HNO, (aq)

@REA0SMIWo RINIMEEBS)0 AN SOTI03 (D"nJG)gdSO
M. o B0} DLW ERMMETHHTTI0 Moi)ds
SN0, AP BSS:FHEI BIBHHHTVALGHBHSEWO
@REBOMIWs LINISMEBSB)HSEWY  af) W EOIETVOUS
BB BDERAIGIDEIoI0S DG |0 I1C01G3
WGt 6060 |S3aM). BRONEAIHRIDHD EBVEAIAIG]
METHISE 6110 3ol ATimenud SO, am erdilosmo

peptan S e

/
udno y1@ls: @r@oe (H %O)\

)

X\H\

\aamLs']oe; mgo H\JO‘

*M__HH_'-___

|eleNbDntinls
{ennpk)

el
Sulphur dioxide
and
nitrogen dioxide
cinigsion

e 20a 16813
Bia1S D202

—

-

\\@/M Ifeltt u«ﬁ\&\yf

meielaldo 3)Tunoadeyam;.

afliMe 147

ap A nMe fo



g lreoledl @oeEngTne

falgydwlo @ailles @odq|dlee®m Meddiailon
BaSIHWI0 BalQ)an).

@RYOP dh\atilEne TLAVLEMWENe a00M]hoans,
SOVEMo ERAIDNHS AUAB2|H6 BRHAUUWIAND GaldaH,
el argmelo elflnfla)) 89)EleagaWwan). B e}
wlene eynsBglEno UoIXTIGSIUD GROUVEIBUIEN)0 G
SHOQEMMAVEHAN}. BRY ALD)Rlo DENEOGH)AD  REl
(nlQI2a00 &Pl BeoaBglele al9sslel)o
Af@MNCMUNA @R REITHIHE @RAIITLAILAITYN
DrHBIOIRIERN)ON], @M EaIZHE! REl QU2aClHhSoW
SFPENHOT @l Relo Baila]lamnew)e Mm@l 000
IS GRIA0IBSOW MM, HIU, Gh0e|d apamlal
&) S1HNUSBOVIG IVED)HW)e HalQIAD). @RREP
20@enild ¢al2BR8s HONGEBD GBRIANEBEGESD
DBHTRINEOLHID SbIISEEnWo “RISMEGHONW)0
M Wlalenyan). namivisel MIBRRa0ns GRAAVOG
Mmooy aillewonoolaam).

2. aindglemeald 200mleolsud

apw)alanss @r@ 1) AN0W 6D &smld
ERTEWD (320D CNBSIHHTEWI HaRMB aldds)
smeeld aelnladlsd ol olowian]. Qleom
EBROS al}dUlelo AULAITVOW Woelksalad mlar)
allOaNSAM Galoslalselgmglele aloaamleno
@1olod WaNEMELER}aM alla@lelc Ml &I
B |S)AN}, ERADGTLHOTIGE D06Mea SN alodglon;
el 0almn1ea6lees eareonl Glelanse. awsnila)s
4MmosMd arsnilz}oe. Il ~ 128510930138
DBIaOGEMEM B26M R TO1W, a0o!aV)a: 3,
BOIUAOL) &, @RHOINEUW af)Thlal. @0l EROME1oM
onled aNmuelsnnalslelsniam eRMITv]ed B
Zaile:g06m. @R SHOVIHE! 2ilal a0oWaD)E:U3
BMioHidH0) GREIGEE]SEs SHoOIMRG:)aN). allel
TOAVLEEBSIE DN BBOWERBUBES) SHOBEMAIEH)AD).

Qe |EIaMwle TUIBAIEBINW e @RSITLNOMm
omilad emoad alwendld alodgleaeald aellm’ls:d
HOG HOOPa|OWIAN BlMIAGS B! le@leaso.

(2) 9nmAl ATTOENUWE & ONETUD PR JaID
SOOI ITIIERABEMO SLIDIFQ O lATENSS GO
@BRHW al)dWIAS NGB, 9Ba0ESM MWDl
Tolnadiod MBS aljdh, Ganomilod mMumEEBUE,
20eilm sy, @emeasiay aieUd, ag)sin agyrrlal
HOI0} GTUIP)ETRIDYAT al)dh M)Searilaial,

(b) suo UTI®BHB)OS Oaloslencho GROTEM N0
DYLIZENEIE)TN @OIITL)EHNI0W Raloslaud (0]
HHAc(@:00100108 &5, M08 AL |88l ).
auam@al  enoaylemlnng BMAOW EMRIG )

421

(nludmmmo 1

qualnialermaRSlndalal Rel qudoails)e:ud cuedla))
apmleag pll melie coalng|siamoe. MU &lglo
ANBIENUE GOTHIOS 2184 6 Q). EREAPWIETEV )TN
MSWWOTD AJ)EHTNONED 6o lGOTD SHEW)OATTS 21da) Sa TS
Mudnod sanLasSaaruuilaio)e aamssRm HaaRdE:
aemuillanioe ERINETHHTHIZAENS] o j0NRBnd
)0 IBEHIENE MAHHDY MIUEH00. BaDIMIAGE UM
SIBE) A IEWOUISDIAN ARAOMEBRNS Mo S0
o, MOl HUGLHDT MIEIERSe HLITUOWBIEISHE] o
EH)OSTHE ERSQIOS TUUEand EPSEBID EandMIksd s
68133 D 1GPOUIE&IPe GRS, MIRUE SIBONRDERIUE
e MIMVDMAIW [l AII@Ee DalEwoUTlen)SHEws,
MUUdand ARISEo SO0 &0iend] Dalewouilen) S
enlsMe. Idaomemzlod &ogaildls; aamaadgoidanod
D e 2 [DhH06MNS EPUIDES Ml @] SHEIRL I
ANOMNBBIIN N0 HENIW UIDI&MER8S @RI
1 0WSRIN NI, @D HenderudsTland aey IS
enmlajenislom epiomle;as, Pd, P Rh eo)senlw
Dol GENAOEBUS autlm MI00dlEnIeD. QoM
TS nR@:an;enl AUl AnoCamEs U I
S, d@mooE e, CONO)_ oy sadlan mrsensl]
olesyam). ol eomdoudgoloiens] 573 K @8 esam
Galoaempud CO, . N, 9o Gyl mooam). asplend aogo
0T ERIMIV] MAHS 2 }eNIMN AT 2arflmd snlaslafy
caldanonanmoand. dlenaden)e @rREAre@emdlalis
EBR@HM ¢EiHMaNalERa8an0]afle @GROIDIL. @D
QlloIEeERUd EPQIBICEIES aldhGam), GRS CSTUSWRIGI &
Blaf) (nléy e mmes Tusnetlando.

MIFDaNEN0 TRANYW]o
El

@oeEPnomd ulalealQan @RI MUGOIBID Al NABE
aomailed p@dmm cradlnd qumdnno)e eeHDSERM
SOHDEHTUL B0 @RSsIafdlenan). L coaleiwod
WomaBs NULNITUOTIINEIG:S s NMBL® MIEsmES)e
peemoan] M@l @aly &oesMe. namaslecudod alnom
&odansl. aaamam, aflos @psearleo Nodadle
DAWMENBIW] Do leOUleN)MmE) Lol UdMEENS &b S}THTD
QUEHSIBNIMN), DFaNRINIWEEIGITN FRADY, GEIOD
[MHHDVEID G T dbBoMS6OT, GEIDHITE) Meu3s]
HLIDMIW ®oRBanelsnl nodsilzynow] (olodonila)y
(CaCO, HILSO, — CaS0, + ILO+ CO,) eomlom
Miplaflenyam;. mo@sle 0 AURIOme TVIWLIM.
llo)al0) &)db@ie, BOGMUBINNG BB H)0WHD 0
AR@OTE @IBsHe MaHalSh@io & alTDSlan;amy,
DO Mo DSTIADETKT 1995 HOF ONSHHOIES BODD
MOBEHDE BO) HBAIRLD] (alglidella]). B0 Sl96an
Mo, AllaH QIDMEGHEBRNS A OHRECS WloTlanamsin
Do lliAID MSalslenid of)S)OmrySlemm),

00 oL@l Eldhakie UPHNING MO S Imilave’
A @e|SIaT @I, ndlE0amuasTuIE, aIN}e, EBedia)d



492

npD] nigemamRSlnel nlow) el ]le:nsmes Eyoadan)s
af)Mmasnt. 003 (alého0e nlTUmm &Sq]imiloom]
Thsglsd e esnEiwlecm el de AT Cnowy
I QUYUTLOWIR0BISUT SH03800] TROLIESIDE agyamas:
nldb@e (nld @] UIMdhe @ROAIIDE enlESoE]@o
UDHTWICALH; D00 BO) Ao laldblinl QD
H9ye08 alRlMe afdrenue 0.5 Floflaed ecim algd
Ly @] UDDHB D GRAIEIDIGEIEE A Emo. D
nigamem s =lollemyan @rdencenss
EMLMRIT &Eandl, ASSINID, alod: afyMIORIES o ldoo
Eallal® aeleisoglare WIddhe  Deltwd]enond
@RUBLOalsie. @malam dqualuiaeecmemgnian)s
TeaRIGlen) (M UEAOMERE0d MuUdnnd @:)oaom aulouod
Daleworilendd elnldlalesno.

NIBn s

£al051508, ®Slalemlsalad alanenezod;an
ealdgl, oﬂocegrﬂoe;@cfﬁ AN ERISIaN  2l100@0,
mlaad’ ®al05], oaloslenogd @ysemsloal
DEDOOHIENBBUBEN) DBADOEMEABBOSTT).

(c) cuconailmal mlesailoss ale.osmo aFla)s,
(BOUSBHEMTHBEHS ToanlWio MHEIA06T
D)SMEI DETTIDENE0EIANG). TOBanLB)E; @Ravlane
@REISH LA AIGWOW NN & 15Moutlmlanyd,
SHBMOUBITBUB ag)mlay 3)SGH REO3IaY @:006mM
DO,

(d) 2@8aimms, grVIBMe, GzWe0d oyseaslwal
@ieIn)e B¢ eTvaladommeasud agloe
DENZOHIAN  AUIDHEBBAINS TV (BTHd6Mo
AUFoSM  Wiko DETROG)ADE. Hald@)eal
BN LIWESHERUI, CRIDQAORUI, GEIDAD
BUHONTVUNSHUWB  afyMIU WA alSEIEBUBEE]
BOETNAOEHITD].

a@glemaeel) 2l le:olas)ns L kedk M ILtow)o

@RMINNG QUL HOm @YD 2flElan)an). ow)

AUaN@ HIMISHHBOW HaldS], al)d, HEOD

®)SaEBlwal AM)eHiaag arceasniomlal Ao

GB0AHHDAWTN. 5 HHNGGHISMIGE &)5]MEBS

alodglameeal) 2elmle:onlsdd momusoamsglad

MM alldNONa]5IaN). MO ofHE3Wo B0}

BHACH0M e oyss  aodglenycald

2elm106l60W  afB)ajeWIB WINTVES0UEEBEIGD

L lGOUUBlasam).

QADaNMEMBBUT Aal)OMMBT )N 2] BeU) I}

peilmleodleosn sainl. samid muesmBslnel Heid

pelmls:esmomilaag maly 90aillse AIRa0MmsEBSlagal
colan)am aelll &H2I3aN §alglSou @rsm.

#la90Ion)e agslo Mwesmglans asiw &eIe0o

GIOANTT TR i} ]

HalE S0 DalEWUTlan)MEIRNHNS D (A lBMOTIMm
&@1) gl 90 a1Ble02023WERYlSm). A130IaD
DEDESONEEBZOS AUBB2|CWW)0 o KGHR0SHLIlMW]0
OEIAIHAG TV fo MSAVHQISIOMAD].

al)ahasonm (Smog)

r36m0ds agym s 21l afldlen)mal e, Ganou’
a1 oeE) Qe E&SI03 alanosm. gelsenileel
dilasy Mwesmglanmen=oe)mm o) sailmlaosm
@MW 2EOADEEMATEMD . aljdh 6O  OENE
OIS,

() EMOTEN DDA MRS HOELAUTUOVIALENEE:ITD
o l}EHDEHIN0E HOMUISNES al)HR8018. al)d:0)
HSW)o NSE BEHINIHAZW;0 TUWdand OO
semllangoie dliwlmace? o). oo dliwlme
BOTVIOAOD] &) WEBOHT @00 ERGIMmOG3
& BOMUIHDT  al}d asomlom M1eooe qvl
@0T1WOR al)BHAGOD af)TDo AlOW)aD).

(b) LAIB000RMY al)d-REmIT) BENBO:)INGS TUHLOEM
a)S)BRON0, QUOGTRM)0, Lald:00RD)BHM)HOW
DON  SHOBSNACY EISHHEFBUT DENBOSH) D),
UOWOBETD SOEDAITLONBIST. AUSaOMeRs]ad
mlan)je ajaiquow woaeleglad @mlan)o
Al}OTI RO BRANGI®  &6ad ELALIEH0DEN
sMBIER0 HHMSAV S0 OHAVIW) BBl o
VDY (lH0000  (aIUFTLNANDIHG ORIAD
WIS EMIEMRIG)MND. (aldhdR OITVal)d:
DEOIGd DN o D0d 28T looem
2DISEHEIRUE DBBMUNIGH DTIEKD 305 10:@6m
Al)EHAGITY ag) o Al Flanyom).

Ca0265ISA 303 AVCAININN D)atld0ima:

Ganoavlad MAWMSHBUS HOMEMIOEE ULGLTI®

@oailenas 0eilmleodlsud ilmes 6lsotajoad

aflOAIGRISE alj0amNaRee|S;an). DS oasnEeo

OBOCALIMHIBENIEM)B®Blo HHMSE: BOBHHOTV

amosm. @ aelnleodle:ud amlwoae allwo

pwdmm @RSl afO@m}ETuo@ eemLsle

RS BHTVA AV]OY Lald0waaow] wloalsld

@ 1NWIGE (B0 af] HHMSERMB HEORISHHHTVL

Aol @2oOYIM). ®)SEMN @D SHMSEM OO

ROSHHTVAL TV~ 100G aFlan @mdRo aufle

olaf; ailreisla)) amS]lE: S&aHHTLL0 TOIGD

0S5 MIERM ARV 20MaM) (alli®o 14.2.).

NOJg) vy NO() + Ofg) (1)
BB TIIRM @HGEBUE 2B GOV IId@MM

EaH1W)BS®IMOT] @Al B2 avlmm)now]
3] SlEa @) ROGAVIETNIEBIEAD].



g lreoledl @oeEngTne

O(g) + O'g (g) Il 03 (2) (i)
DHBIGE A IOSIO GOV IIGEDOTIGE Bl l6e|S3aD
HEMosd @RY3Y [ IUBOTHMOIAGE DENEOW eNLSER0d
RO HHTVAW) AW LalUFOD2]) SHMLSRM
HHLRISHHTLOL  DENROSH)D). IHTOD) (BNUDEND
aloowilanss amea0em, 23 eGegailod o
2 SOY DEMROAD)TN).

NO (g) + 03 (g) >N 02 (g} + O'g (2) (1)

ROGAVOD QlaHBWAOW RO) UIDISHDET. BOGAVO
SM)o HRMLSEMW HHALROSHHHTLA)0 AT CTID
aod T 1aoalsansm. aral aslon cramo e
QDAL SEROED B0 OLIHIGLISTEEAN]
(T IIBEI 2) GanoBEoEBUSREINOND, BREE:0EIWB,
£al00SM aRamengad aemaesd (PAN) ojsaslo
DATVAUTTDHNUE DEMEOHHAM.
3CH, + 20, —»3CH,=0 +3H,0
Eanodrondollaennnl
CH,=CHCH=0 CH,COONO,
@G SHoeilnd ‘
0

DIE00E U] ERATLHDE HOMESE (PAN)

(A RHINBINY L DASADINIG CAIUADOITBUS:
Laldh WDy al)d asom1od @rsear]olelan)a
TUOMOBEM SRISGEBUT S0equoend, eaomisla
BoSeHToc), @RGEHIElM, GanodroEIssL0nD,
Bal@00s M apaTues)a eemaeisg (PAN)
af)aVIQUOST. UIDOUDOROW FRYEOIN L aldMEBUS
DENROHMADAUDOSTH  (alhOURDVTV  al}dh RSO h U3
aaeauoerd, PAN tg)mﬂm oe;emh"‘i s)gJorﬂ%ﬂmii
DEMRISD AN AUWIEM ., &IEATVIMo HOM(S]a
BOGHHHAVALY N> HHTRT N0 412Gl ajlod
DENMRIAN)TN, EROIDNHS WG Arzailoel quoariluio
MEIGAIRM, HMERNGABM, HHIERES AUOWDa), alm,
WRATBMSTVe afTHIUBEE @006MAB)YIN). GaDOESD
oaHlonod alensy) omydled allnsismomlm)o
UL ROBIBHBS AUBEMIMIERDS MOROIDIMN o
GOVEMAB)AD). SISO T CRNOGIBUD, MhENHUS,
BhGlS AMI@E0D, o, Ol e210@ Dald]
DEIEBUS o)D) MOUDEETROEN D).

ag)esnBN M [afbIWDINY alldhasoinlom mlaant
#5323 7

Can0e5oa&len@ Mmiecnowlaag olallansme
MNP EN0M}0, SOWHHM o WosBo RGBS

|

E

pamszl fiaeamaie sudlarleniss & dmas m.uemans

2o 14,2 Woanm acidoiaodlaglol qVoliakdowe (IUGIDRIDEOUICT (nlabIRAIAV at)ab BTN SRR,



494

DalE@OlEN)IN}. Gand¢50aBHlenad mieoUilang
(w1202 @RIUoMiai@® aldodnsmsow NO,
DD a0GWoHodansmeud, silmlo melomlael
akodLEmMEow soeausnd, PAN agamlal ailkoaslajond
10220150001 DOAD (A lhIODBIMY aljdhne]Hag
®)all®:06mo MSWHa|SIAM). TLIWOBEM WO W]
AvaomaBala DalewoW]lem)an o ellgls;
SMaUBF0)H U HHMSERD B0 HOHAVAL}SHSB}0
HRANCLALIHIBENTM > B)o  BRAMA 1M Ol Ealss
AROIDBBO|SYNT GSWYAD]. OO INAY, el
&)@y, eeatom, alglad apan] quauysErd
HOMSRMW ROGHHHTVAIN  lG1EMOARETROEE) D
@IMoad gnal Mg USBOMIND DD (IO |o)
AlBlanoozoss,

14.2.2

a3¢aVanlngg @)arlaoanalle affaismale

M(sa6QIMaLilonlael aeilmlaoamo

i s06gomMiadlwdlong 2a16leonEn awdmm @rsoiad
ROGAVIM  HONHE|SAN). M@ qvjesamled mlan
Qo) @R soaiveld alleslosmsasgiod wla) meom
MUl D aillosmsanud Bm)aHLGIc] tks
MSHOBIVAM  (melanoma) @00emaoe)am). @em)
BRI MO BIGTVIMD @RHAUDEM TVoOEHIEHD
61M3m) @R jocluoiaosm. UV &slosmsssud ssoaavlead
DDA DS [l L0)MB]HB  anLIA0Ww;
EMEOS)AN DETalaM2A0eM 0500V anldleel
goeauoem. @)l AlaloamsBul 8o qulead
DM MBS AUleeisla)) TU@an 808 avlead
@RQEBUS ARSI AOYITD). D BoHMIIRB APQEMUd
R0AMIIRG MDOLDBHR)000] 3S1Ga]daN) RGNS
RSN},

0,(g) W O + O

O(g) + 0,(g) == 0,(v)

HOETVOETY @alNm ealens®f] araudlonoomailnrond
aileaislayy 808 MIRMB G@o@waw] 200)aMy.
@REABEN BOGTLEMING Blallansmans alleaismane
@mled 8] ABIMICRE:B0W  TVoM)BIMo
Wefladanyam). eLsaInng DD TVoREHE «wl0g]
allal eauaINionH8)es TILSo6QIMiadlwdlgel
TUavl Lo Bielo MEBlEDIMMmMIT] @RS) ORI
QBEDEUE UTTIEENaD). (p01EWOsINSU8 afyandl
Weajsin CFC &0 aranekesorslsel rooaniiioyeosr
KOGV aloglWIHs MOEMIMBS N16LLHIBM
aan AlRINLNeq|SIan). D TVoW;HMEBUD
oomalonsol aldarleine, @l allslansomm)e
GROAHHOALISAEBOW HOBErUSTHS: HAADHUD
@Rysm.  @RMIMIG mas® §oladlRsagM&Slens,

GIOANTT TR i} ]

a3 @enEladdenosgleno, qloqyld: Ganoo aldaosm
@0, MLIGEHETS QIJQITORORIEE dM1y58
BoMeEBUS ULOTHWOSMANBIMe DalEWowlenan;.
aclenod CFC @0 ermelesonilcalos annmmss]
a3 ERIDO1HHAWANHMOae 130T BRAITUEM.
M(506000Vaclwdlad ap@olsalo)mn). GrAiles0Ial)
wemlewdlo UV slosmasges quoanlwoeilod
afleaisla)) G00kd (o] 00UIEHBREUE DENEOSMAD).

CECL@ W Cle +CECE® O
01 G&RoT108 oorllananaud misoegoaiadladlael
&0 6a0osmM B W] {nludommlay) eGax001ad
GROEEMOS OOTVAW 0oWlHNEljo &08 qUlEad
D@ DRE0V] FOOAM),

Cl(g) + 0;(e) > (10 () + O, (e) (1)
GOAKBGROGEMISHNTVAUL OXUNSDBLED @REQIdHE:
F0SINRMBOT (alud@0ila)) HS;MO3 6HRICID
oW BNENSUD DETEOSNIAD].

Q10 (g) +0 () — Cl (g +0.(2) (i)
G073 coauflananaud @)58 owow] MIddleeaa]s)
DEMEIBl S BoEILIEMIeM aflecismonilal
Sosmzovlomloso)o aalgyan). arsseem CFC @.ud
@350 2| W0 Mdenlennals)am E4odlad noallenel
HHOS TUS060000afl@OIGRIsN)SS QAI0a0H00w]
o10)&Wle BoGTLEM 10810 MEWlales) e
§alQyan).

SICAVIT Qa0

1980 &G0 @RGORS1HNWICS LaIIBOITIEN)EHow]
@M @ERADE 1M ITEmEEmE BGIIoeMBa0sE10)eS
M2ARHTWMENFa 185 Qilaige GRIZEHHED @Gl ),
DM BEHleM (W)IeDHal B2EIV2ET TVaH]vo
A ANSlEN)D). BO) AIGMIE TVOA0 QLIS
ROEALOETD TVYHIO@DIN SHOCEMHAND) 6N} ilSla)).
GRAUMDBBHNOLITD] HOMSEM HHAURVSHOTVIW]0
alemdimye, GRodlad EROGMOEGRHTOVMW e (@OTL
(alUIB@RIMO 1¥) Ggodlnd aRQaERsR0W] (ninIdowsla))
(pomjalidommoe v) @001l avoreamleud
DENBOHIAN). D) BOGATVIEMT MORHB TSN,
W@ ERORIoRN) BRAGIBS1E6EE M)dhsilad (WM SIEn0
MInandleE: GRACRISIBW ag)h GaldBS B0 (AIGDYd:
MOOTHENSS CACLIEBRW 0lalda|SiaN). @n W)
M¥(S06Q2MInAnsle; GACLISERGE EOTU(AIIGEmMo iv
aIfl B}alRaS;aN 6HI0IB HOMESQHUBLS ©0)
Dal@lmelo VOB HD)o @0l BRIl GihaH
smM@EEikn) allswEW] HHAOGAPEHIOM @RHITIAL
®alen]S)eWo &2lg;aD) (eoMv{alaIdemame V1),



g lreoledl @oeEngTne

33001MB ©aMESQ 0oMLalaIdEmmo vi aI¥
@B aS}aD  §9a0LLBRM  GHZINOO MR W]
(GO 2]} CGRIOINB @DOUMIHUB HENBIEHITD,.

C10 () + NO,(g) — CIONO,(g) (iv)
Cl(g) + CH,(g) > CH,(g) + HCK(g) (¥)
CIONO,(g) + H.O(g) — HOCI () + HNO, (g) (+i)
CIONO (g) + HCI (g) - C, (g) + HNO, (g) (vii)

QUTVONSHIBIOmM) @RAGASIHTIGS TV (al®d0mo
ARSNGB, VJOIHG anS caccEmmns aflears]
afleaewio HOCI 9o Cl, 90 eomujaiaid@mme vill, IX
afOMUWHSERSITUNOM AT (aldhod ANGEGaHeM
@) AUlGWWRCE)EGD)0 HalQRaD].

HOCL(g) by OH(g) + Cl(g) (viii)
2C1(g) (ix)

BREEBHIN B)aledalSiaN CROGIB N0OULOElEUd &0)
wiosteld amlialad@mme @ryooE] a6 B06ms)
FOEMVOETR HAADMHOS BB AV allafla)d;Galinel
MUl {le9) W0 SalQan),

BIeaVIAR 2 108M)9S5 DowewINaG atabldanermed

F0a0oend aloglmes MoUeEOTNIS)ES] dysimad UV
ailslosmamud  @sosejomianlwolealas analaflo
gmyam). UV allslosmesud @lenlaag ardaoel
(A IOV AOEHE, GZlDo, TVIBIOEIDMO, B SHOMBAVD,
TUTULEEBS)HS MIWo, BETLY TVIUGHIHNG Moo
ONSEAEIDNIDIER S0DEMA0BMN). AUS aileslosmeansgd
muausEEglanl AsoTviaes TuIWImlen) sl
BREAUF] HTVLNDHBIHS BRalGSH0D0WY aldlIG@oKn
OIN] BHOREINAI)HWIo Hal@PIaN]. Ol TUAVY
REINS Meld:dlnel @RTULOIMLERW UYig)ss
1o alls06mo  GUWOMILINEN GO0 Asplaad
00Bajo H0TLNHWI0 Baliam. UV allalosm

4235

SBB30S @RUldL0 HalUIS:O8W]0, MIB)HOJW0
MWlajlanemio ERAIW)ANS BEBOI CAINOIIRI
BN BHWI0 HalYam).

14.3 =0 aplmlaepeme

melo 210107 R LamOGH IR, RElo RIS
=la10d qUowyeel WirLEREle HAMBMm LISl
O MG WASNAN], o l6xdH @RI UoBLD
MR DO OCEDTRMENE. AMIHIOW 21045108
mlanosy @Relaelmlsosmo dnoorlen)ma.
A@ITME® alflsglenss ooeilbye @el Gaomay;
SBIG3 afyO G20}, Haleygam @Il ajdlooanam
SUTLODEHES @RALKEINS 2alme:06m aVNeKERHS
Gl BLOVIDANBW af) alOWAD). DBIAOOEM
201 Bymlavlejoeildleginswie QyTLIWEoe!
SHJHSW)o ROI EINOGTVISIGBIN] (aIG0IudlHm)an
pallmEel &)eane@. ¢aloelad aauodm @ERLITD
2elmI1seemamlad G ramas afBiaje ee)alls]
#9008 HElvlel. 93000maW] @odadls: noeilomy
BUl (anodmyealad alanio, miwssBSlGd mlan)o,
@0Batdla @)0lolad mlanio) meuy =melaeln’
HOTld@lo EROAUIWNS GaVOMTNe olgls 141 b
081 o fladleamam;.

14.3.1

(D) Ca2wIsmdh20kddd : afiQOljo NDAAUNOD REl
2ailm1e:001308 BRAVIAITBUI DETRISOTN BOOWD
sManUd @mem. alls)eslod mlamas oellmeeiowl
eneswlo MNEE81Hs almdRysamslansswio
6EoNHIBlHz0w oG lcloesie ag Rlalssio
ReI0GS (Il E9)aN). aM)aty alludzR s slod
DEOCOANCIRBAD EHIOEMIOW @at0atl] G@ISI)e
MU SnIGQoCH0enaT adlquoeflava)oe (Escherichia
coli and Streptococcus faecalis } &06mMea]S)am).

=el mm’lm”l:emsmm’lm@ HODETNSEBUD

alglis 141 (a1womeas 2221 Beilaldhooldud

aelm a0l CUTCHDHTE

o entian 22lolesod
mermol moeilm R

TG DM aheE3LE

QloHATHRITW B0 ]Sl GEINR0EI3UE
n)EN05

lsmouslrileud

DB

Eoilew) CYRIUMEBE AUTIDN 00
@Palo

n0dacle moelmemsud

noBadle: moellmyenrad | mynarg;as ailtude @re)o moellns@rs;o. aflaom)
alddh]aN ALNOUUDTAYEE SR o
a02dp0langlnd alamaa woellmiemng,

QLU0 @M addhOld

0B, aial] coalsisgElod dlamas assmoeiy].

S 1SERWD, ANoNTN U, HBHUD AfADILDINS MOREHITY lewsullenan
DOTUOLT 0N S6HD

Wyeomlws @psemwldlen; an WoTNENBINS LM M.

QULINODE0ElE SIS ST a]lEnMaCuIrlen;am 2alo,

MOTL001] BB SRT0, By TV




496

(i) ooz B30iMiERIE: BOQIO) iRy BBl
2eiknle:00lwsem HRRAI AITIM)HNUD. @eIexd, aljgl,
210U @)5HABIVAUWOST MOMBo B ERA
ANT@ . Relo B9)SIADMDING  anBIGWOs)
2elmleosmMo MSENMG). BREISUDWEBUEL) A5O3
apWlewaalod agoam quauysased Reiaeilm’
EOEM@TIN) AOGOB) SOBETNAEI. 0D oo yen3ud
221ds13 ke an s

2odan ersallenss snosslolwsd Reloolod
SOEMNHSIAM HHERAI AITIMENes ailealslajlenamn).
spal Relomlad elvlaflolenan soe TulRe.m
falezwodila] ®18aman). Roiomlod ciolen)an
804 NWIROW @30l A1E1XIMAE. @M}
Re1o0ilad a1laflelanym aosmileed ergal 10
pPPM QIHE @PH0. QIOW)0NeEI RISIIIRHG @RS
200,000 ppm @RAEMEIMIBGENEMo. @RE)HGHINTRIST
asno oaatflw ersalcd Roowlanss eeRka
anmyaleond BIdsmmo Galoelo Relowmlad
e10fl o ldlenam &oSrilRaa) araal et flenan .
mel Bloloomla Reliomlod e1wv]oflolsesan
BISMIROHA VOUID QAUBHV [ lWIMESEOEM.
Relewlad eIl ldlen)an SosavlRaag wnouem 6
PP @ MOSPWONEHEIGE AOTVLMBHINS URD 2]
MSWNS}AN). VIO RISTVIRMB af)©0iEajo]
Mo @M leHON03 Mo al1e:08 snuglsjonilod
Ro1gwileal ailnilwoes a0Ekm THTVLEEBEE MSOm)an
LaddhI00  TVoGEaHMONINNG aDBIDIGWD @HET .
alfe oIS L 1B:000 TMVeGERAHEMo MSHDIHM
ABlHD)o, TVITLLEBWBHS  WITIIENOMONIR LB
B0 MRM Relowlad mlad  Aeilea)s;Hne o
B2 1QMHNHG aneiow] Relawled So&aTlRa
BRANT &}0WAN). HHE UTTDEHHB B30TV 0]
DOm0 WGl @rsamlodlenian qoyeHz0sm]
BDU3 DD BOSHTVIROM Dalewouilenan).

AUBHOVWHo OHERA AUTNTDMEN08 Relcm]od
CalBOMOME BIRYAW B}P;AUM &0 AVIRM o
DaleWOWlaNaa]SIaD). S0S5aVIROM AR KoWa);
&¥lw)mm Rlalesies aesmailm) Dalswode)o.
@REMOHM @RAINDY R1AGIMERIOW TU)EHAEM)
893 (R0BMNIRMG @YoIGe HIaNG) HHERAI QKT
2968 alnaiSla|lencad eyecElane:@ie BaHLH0G
@RYGAWOWIM; 02 &Eo0Ww ()adla] NMULNBS
BMVAITITENE FIRH SO |S) D)o Halg)o. QW]
21ala |\ ®MEBBOW qUIHH A0M)H0 W} an s
Ao enes R1damloflen)Hwio Belomlad
E1072ldlasnam K0STUIROHF GRANT @h)0an )Mo
B2 1aM).

GIOANTT TR i} ]

ao) Mlwlm ajoadmo Relowlsa se'al
A @068 allesiSlaflenoad a0)e aosm} el
SHOAUWIAOV] AUBAM BoHTVIRHMD araailnm daeal
200V #3& avlezmd anpamiaeoc (Biochemical
Oxygen Demand (BOD))} ooy alowyam;.
meiowloel BOD wes emod) ofymad apolad
@RSE31TIGIENM HHERA AUTTMLHHS HHENIID
20wl alleglslaflenod aryalve oW ssocé;mﬂgamc@
@ezaIcem. ¢o)av@aleleng BOD ayelye 5 ppm @3
@069 uildlen MGG @emlew] 2ailnledlonna|s
zeienilen BOD aeiys 17 ppm &0 arailed &)s)meen
@I E600,

(iil) @20v 2001IM1$30l@dB3: Beln a0) Hlaay
BIWEBRMIMNo03, RoIGTHGEE LIlenm @RE:0G6m
61 BOMVAUNIMEOSTIWBEa]g RO &SIV RN
EBR0W SHOWEHIWo, Mlen®d, Hadee) ol m)samElwal
2eln1@:odleaalns 80) (olbomaa]s alledo o)l
OSIAIN]. D CRB.OEBHAL 0 BMaL0T QIRHG
WUWlho a00MlHERVET, afSANMDOE BMoH LU0 1D
@Y WOAUBW aNOMDBHIZ TVOWIAEL. (SHAOMHNC
2001 @ OM)eHIlOOWHG TVanMm SHAT
EHSENN). D GRRAOAREHEY A )auyH0] aslaid,
GBUB MW AIYIa00, B:0U af)ITIINW MUGla]lenond
&HFlw)o. 9OAM)}GSEI08 MY anoom) )M
@I :0D, EEMYED SHIBIAITHNGS]DI BEmm o)
SO0 aleOTlEN)M Ba] 2WBalOS AYDIT®
GLIOOMTUISEEaTaM) Ueam BIRkmemud afarila
eelw oo BellmI1sotla.ud amem. aelm Relomlod
S0EMBASIAD  ABYOB)IGe al3odMOMmBUE @R
S0B6NITTS, AOTLINIEM}EHUS. REIGHING W00
GLAVOMTL}HHB Hale(So8]1Wo DO alaM 3 Ud
aeilmaa |S)oman;.

232200sm2w] @:seilpel aeilay af)sNEa1dd afdd.
(NDOBAAOTY [ KAWL DENBOANIN BF BHoGenIsrrle
amioeedd @em  asplodalal @oFan LaIeaw
apgleelss sellafloamian &lsmowlaleud.
W) al1e@em 210000 DalEwolen)an Galos]
egoalemgal eealanleamelyaud (PCBs),
W@ erad1eUB, domuaIsE3ud ahan allaiaoass]
)88 QLoUqud @ld: QoaUAUTY®}Enuw Rel
aellmissoleasa]l adomlenymm). PCB @
BHAFIVEKN BHOEMIBISRMNGIV TRV EEKN |S)TD),.
MEHILIOM) I AW alad WIgdRW@yes)o
N3l H9) M OIS, alDEH GRAID)HS BalGLINO
g (a0 MW emeosdyM}. WIgdRM) 03
2RNdsmlaflen)am  TU)eH posMH9 W3 @ealw1o]
QUBOOCAUNe QAUBO)HW)o @REMINSIejo ROICTIIG
e10f2{lolen;am 805TIEROMm Dalewowla] @1dom)



g lreoledl @oeEngTne

HWYo HalGFaN}. RISMIRHTG 0D MPeRye BF
2oIR10&800 ACLLEBHSD)o TV AR SW]0
MWlale9)H 0 0 BalQIan;. doaTVIBHEB G
MUSWOBSTN EaNOMBEHNG BRWISHAW] &HEIBEImNON)ENS.
NG @R ARMWGHANS AR 2 HW AUBWlaflenan),
BROHNHAIES TOABLEND D QISG ] REEAIBIMEal:
?DSe|SOMYe ARMAIY] REIGHINE B0ETIIRHG
DAUBD  SJOWENHMo H2al@AD]. G GROINW)
ARAINVNAD  HOOIMAIB)HWo 3)3NaTwn)8s
s1dnawn)as RIdsmmonlm)e Rale8)es
DREMOD )0 HIREMAEH) M), @REABAD  TVAVY
qumyeEneow Benwwsssiad 0g) KR1aledas
ae@RTame TUIWLLDIG:ISD® QID)IN). ERHM
Galdatd: TURLEDAIW RLIZWEERU DSmBm
MOAVYAUBB 2] HOBEMNAC DD o @RE U]
DENBOS)AM 305 MIRM 3vdeeio Rlalees
DHIENHD o DB anLINW] SOl aeilwy®
MY DL H W0 HalQIan). MY (al®]SITVHG
W)E(50a01CsHatmB (Eutrophication) ogym3 alowam;.

1432  a)slooigaomlanad

mIenoe

(B‘I'O(W)O(DOLQ%

S ElonasOIHg BRADODI Y RGO I
@anlalenam). o) S0 olB}SeoeTzms.
Fluoride: afienneond: £)Slouasomisel afg)esond
@REWSMIHM VoD  ald]EIWIESNNRM O,
DTG B IO KD KD)aH BB} GBOHBBAN0 alS]
(BABH08 GaldL88 GRIV)EIEBWBHY HO06M
0106300 SalaN). &)SIHU8BOTIEG TUOWIDEM
210flB9)an aLSHe0EE $aI13OTRG:06S @oGlag
wolem 1 ppm areelelod 1 mg dm™ el arduwla)
£AM). OGO EREWISTMNE:HUS, aleflend Hmonad
@RHW HRAOEALISN@R. peQ@idlam [3(Ca,(PO,)..
Ca(OH),|, )58 &Zlwss afs)c0oa|aaggeo]
mogamy [3(Ca,(PO,),.CaF,|. arsBammossmlane
af3Pe0Uleg toausm 2 ppm @3 B)S;mE3 EResmEslad
aeflod mailg Momss a)BsEke:u3 DEROGNIN). @RED
mawe @ean 10 ppm 0 5)menss «08)9e000
waae® algllmio agallmio 632HHERIEN. OG0
BN85 TLoRMAUARG IR NOMISEl alnl dWemgIand
Wano GO M. SoMIRIgMS,

NI : MSIHUBBo OB DSH}MBIM sl
PR3 Dalgwarilajond ekl noellm o Reiooilod
SHEIIAN). HEIWH Reloilaal epmaIsmIwasw
adan oG] ofaesuee 30 ppm. ayerti. eerwlad
QUED, BHOUB, (I })EIal0Bm IyRITLn B))San3lmolew
MUl flenoad ruodlen;o.

497

AVFBCanG: >)SlHussSORInal @REIM2IW TVUEG-D
glom avoanlwye (=300 ppm} allseamomlm)
SHOBETNASS) D], Bl Row @ranilad oo Mmlo)alBal
SHORDETD.

AIMGSY : 3)SlHUBBODIEHRI HEXNESHING ~loBU
al@ludl 50 ppm @wer, eamesglan anala quoarlwyoe
‘eoaslenauieaosniladlzila (blue baby syndrome) ofon
GOOMOUTUOBSE EHOBEMABTD].

AP} CLInNERIT : &)SIHQUSHOWIGE TOSWADSIT 26T
Ba|SHAM GRLAOEBAHS NSUNNHWHS WIBE3WleRea S
@l alomoniell gwdan ;alle algle 14.2 o
oDIdlenaM).

alglds 14.2 2El GEaANER81HS & Slanlas
el Mldegnlanna]slolen)am
MRS WA a1vlw
CEIDANG alpadawl wonism
(ppm anselslad my dm_j)

Te 02

Mn 0.05

Al 02

Cu 3.0

Zn 5.0

Cd 0.003

(nIudormmoe 2

ailsdnudan Ndlalialeauoapslaa 2ol GUTLOD N SHBOD
miElf MSOdbo/ RO 5085 @B af)Thlal TG @oal
wyEu@aeema/ aaloleemocind aelmledlenagjega /
dimzoe emonilad aelnledlennyego / al)damaswye
aellmiselenaqess nad aruwlael ®melsom
mlolemlajomoceze  apeg®lol eoowmlend pH
e allSlaindhoeen=d amaulaldeas o} amamaen .
zeilmlsslenngs maElemaswie  @eilmlenamamln
$HIOMAIW  UIUNOWRIABRIHS @06 JEn 08
Mneomlaa Cald COIH.|SIOM Yo Ballydh.
AeilmI&H08m GOE) GRAlGSMMKSIN DElames}dla);8s
allaee mausmer@land aclmlaosm Mlwamsm
estuoduilaom  @pololenid,. Dalldacew Msalslaud
A)SIENTH af)(T B0 0E8 ) db, Tlemudonlol B EmIos
ardlwlesomie aquowlenyo. NoBdnadl@:aoellm e e
Ao e noellMiERBle B1) GODaMAUWIE] s
S0SHBINd CleaMnlaan}d). HonemMs Mmodas cmals
REIGAUIMIU &R0 MElhed, H)Bo. MSOdho,
@l1dajoen&:d apomlalod emely [deuclen) o,
Al EMmogemRElnd EoMurIBaIBRAEY Ald:00 SO BT
paleworilam . DDT, pociomlewosm )saslw
H1SMIUIN G SENED) . aldhoe DEMeElar ealgjlal
Balewouila] »lsemes @ragide. algloa omslhuns
S0ER I8 @njtaf) HaldF0NLe B lBRIAFICMY A l0E]} U3
AROLIESIBE i0aly saflel a1nand agarilal ¢aldegds.




498

144 ogn celmieeem.s

&0Batfla quaud Alamns @ @R Lwwlen;an
QOERLAODBINE, EDANY @it 1860, BEBTOLENIAWD
OBImo, Saneel alleromamlane mely »IsWwome
MO3®YN). AUWISHHBB DOIaITNEIBRUW TUBENOCDD,
TURHRNIDE DmO® MVMIalNEIBES alsom NYTUFERS]
GBINN) HO)TIAUTENIN). TLoRAIMEAUSWIG] Bam)y
AUTTDNEDUA MaYe|SHINO) LG §o (RG]
@M, &1SERU, ageild:(d, S8, GrINEBRI
af)luond Qllae@an)o, BAHMLAUITIM)EHEIAN0
DENBIEH}AN MO0 af)Galosrrinleno MBS (UorUla]l
FIGENE0? of)emleM MID}ENAUNW TVoBSMHISH0?
memes AUlFeeg8 ToodaH1leman allel &lsmous]
Mo SHBMOUtIMesio MleEBUIHR) aldl2ilmmosm).
alaEH MY S1SmoEBINlea]e GAMOWImlag;o a6
oelm1eosmaual  SHoo6mas)an). BRGYIMmond
@ROUNHS QIlGNIE:GO0NSBSH DalERN0 GRMTNO
Galatlmaosm.

14.4.1
QETRO0 GEISS: DNaddWRLOIM) HEan aileansglam
Sajonel {(a)elagaslaw &yl olwlold
Mglallslafla))) (way@lwled mlanje eidlenan
BOMValBOAMNEEBW Dalcouy]a] LalWoMmee|s
womiailzaglnal elssamas mlonmlajloym).

e N (=10 1o 101 [a ] B2 NOT!

DENRO0 GRING: DaNW)ED TVDVED AcIClWwW)o Ba)
215 @00AMRIT ERIVIEUIEES) e WRHEnm 090
AUBHO (AIGDORMAINEINAN] HEMR). ERMIMO0d
W@)ALOVIM EUWdaHo HOGaH]BEnaIRINIG) &1SeaEBs)o
afjalla:8lo HBHhBio DEMRISDIAD M2 U0EE UG
mlwalensad DDT aslemowlajonseml. alsei
BRDIOP CBOMHOAIW NEIERU HOBEMo
samlad DDT anes palewonoe mlaecwlajlblesan)

S 1SMou 0l arslaunomalon® aogloudlaie
Lal®Y00LID@M6EBUE DaRIAN MM &i@In allad
BOTVAIBORCINEEBUS GRS, BD} (AICGD Y & 1SMOU]
MW OSCWE GRHLIH TG B0)EalONRIV B
15MNOURIMSAHSEW M52 VOW PalEONe B)EKL
&15M2EIM B3 MIWEnom GeOIG) &Ryl
LalT300We @RAEH9)@W)o anaIomod LMo
B1SMEITIEE DalEwNa1302RmIIC0)eW)o
®algan). @mMOW®, &lseamud DDT @iled mlanoe
Lal®1CRoWo ERRRI&HW)o, @ GIanaInoW]
@15MoUBlN AT Al@IW G1sMmI@lml®:8ow
apodowlad, avooudiowlad o)smElo ;odsnisile
QilostBud allalemlolad (ala i@l lE0)eW)o Graldom).
ool @odenlsmla: allodmnud melany]od

GIOANTT TR i} ]

silemrmaioe @eldamannosn. Om ailomynooi]
oW QilaueaUd @PaNI® UBYoaIRR GRS MO
an @elmglad mlay o)sglealasd Tunimacgoe
D21Qea|S1an) (2lll@o 14.3). HORIGEREM WA
=lailadwamglad 0 Al aRan wh)S)m)o
al@lsMoRaloBow®mio WO 1RUWITI G IdACWE AW
(EHDO0TIM o DTROL)GHD]0 Sral@an).

AIGOEHM 01810 AT

el aqnyen

Auitloy 2ERyEmD

afli@e 14.3 @000 @aa000 saiosutircssliogs o

arlanodlan vl o horlos? owdailssan,.

332016MG Q21T ® H0odenamle allausm B S
aflequnoo] quiRle &oosTho al@flw eluesmloilad
Balg 060 TuiloMWIBH &»)S)O@ =1dsm
MIROAINSR &036MsMd: Gan0M GanQ)d8)o,
Sodenieng araio QllalemlWlGd (ol jeHeals).
aldEH D EOTVAUTS®EHUW &HOIMmacw Mol
BOONBITIBUD TRRGIMOOT AN )aH LB @M Y00
EB0alGBA06M. MmN anelnow] &lsmowlm]
Dl Ok @Baldlenly@moiad afdan]salo)ms
AesMo QB TRl jmow] 306U |S)oMeeSIE]
&1aD). &1samud Hlsmowlmla o somlan
nl@ileaowe emskldlenian;, &lsmoudlndlalinirsome
al)@1w &lsmowlmlewd @Qooaan)mom1ad
QAU Sa INGOOVIG1ENM). M MR 2 lasleonsns]
Wlo1e9}an), MO AMACEMI &1SE3a)HS
BlaHemilas alGlanono ?

DD SHILICI) B1SMATINT QALUITVOROHING (LoD
a1l earuoalloe egpoeog (NaClO,), ervoailwe



g lreoledl @oeEngTne

apdavenm) (Na,AsO,) m)seadlw @&smowloilegl
gele9) 200lulalenan). eylaom MgoenElanng nenzdo
Al OIBE &8 Mmovemo Wi le ololwled mlar
aoalons® ololwleelssd zo0lod o
QUL QUAVO VBB UL TVOTU@DIEHM @] (alB30Mo
D210}, albxeH BROCOHIGIEGINET S:0040 DEXTHITD]0
aleloudlailes aRM@E:RINRl af)aID)SRHOET.

al89U00)0 HBMoWIMIG:U VAT G Yl ud @s)
GBAHLAIBAOETT. ald)dht Hodsrisrils, CROBNO DD
Galopel oIBlaudldlvlad quaeoiloe) Mol &)0a))
DOMUEIRUENG0 QAIlOBIS] o |38a 0 aD).  &Hodsmlsila,
$H00NOM}BHHBER|6B] D01 @YAOID o IBITIGE
3B 1&H01a)Mm). allal &8mowInlad Rmm
HONUMLIL0 DEMRIADIIN). alOMEIBUD BHOSHANAND)
&HBMIBWIMN B 2ol afl@lanam $ald8o
a12S6mBI0d &1SeMmY)NS @YHBEMA)o EOXNERS)0
TUOWORET a DSEEBHBANUD BISYTHDI @REM AN,

&1SMEINlEg)0 SH8MIEITE:E)0 RIS ANTCT0W
@2 aellmiaesmomlag &80} §al0lw G2Wo
2RO (A TINIWIMo §aIGIDE). BT QILAINIOW
woekndlnel Wldrmsm allda]lwaaled quclona
DIGDOUTSNAN WOR0R0 TUoWS@HIRUS GRAITLOM.
@RADOTSHODICRlEs 0] olamled apealelad
28QO0) Bl lOHIGE A JOOHBENQSIAN),

145 oyoamonise adelmje

alyoairuowls sue eoellmyamud =ldanlan;an
alowd e RIdanlsnpoomanam)e @6zl
@A 2 JIBN6630M]. Gek0geTd AlENEU, BEEHH OB o IIBM
WeMIQIeh U, Gala]d olenadd, myeml alehanud
apamlaroosn 2213emlenam coalm 586Ul 9elatobla]l
ENODD.

M| alow)mawosm apgldsmaow noeilm By
2610105l [lE0NE}. oeeg BRal o OATNARAN Bl
DB WeIwsBY3, MITS andsmat mwon)e Pulad
20} eSS eIdlenyam quow)s gaiandlafles)an
MUosOHI® Ma)MI 20)E8 LIS, Erenalailwo,
s, @»0al@ apamlal 9aianglajlen)am alyaiTvom
o813, Hlalvo. GRIANEIBUE, POTVAUTSM)ERD,
ADaHWERW@, L1020, HIsmowlmle: @,
0sNYBalaDSEBUS afyanloy MIdezlen)an alyarvsw
WU, @1 adlSle)mm)e alglammdlen)anm)e
@A (D] aUBCHMe DSEMAD@IAID BBl
S000W 20LlmeEBUE HTIaloRla lEHiam QILAINNo0UDo
E15Ud m)sesBlwal.

499

@RERIGNHow QIO &1 BalmEmEd RElmog
olo@led momisolafloaisled aglaerolo
B1OAILOAIHACW [al®YSLINMEABUE DNEOHN) 0.
20ellmseBUden; AULMITT? DalCRONEBUD HHE6E
ornyam mafln alaileud Gjalo ax0enElgens. neajoud
20388 aaTuYeiad mlnd eldlenan odeeel
@Ryatl, MUl afavlal aVlondd alyaITooamilad
Dalewomlenany. owdan aracilenss aieaseilmy
saReg Ul oo olololcd eemilean)am), Haldlo
@rgalanssol and80leglad @aan @0qow
@ROSSI0) @:ooilesnan). aflecteatlajlo sue toailmy
BBOS 21000 im0V RIS HOB::0050 Haldkmilel
aBIOY a12@100 Almld ~LISH:EABHS CRIAUSHOBIW
anRUlAmaN]

MIENMASERAINS al]NZaloMhbRaNSNOAR]01 2]
MR WBRaTm It

o o10qyles ooelmyemglodatlm elgkesmom mawm
@ERURE0; DEAID S5HEQ00 @RI} SHO.
@l acioll @rsearlulglapem@Imies ool
WNLMa af)aNOIDE2 S,

o 00U @eMm]  allATuow  coelels: 103
BRSO SHILITN) TEIW a)EB0N®Iaas
A0BI20D), AliM3alo(@H@aMo BalQnals aloTyks
@oeilmysmgled mlan ciriimened mldaslendnd
aTuoWwles)o. @BEHoz ANV (@ oNasmlolod
DSONDEN WODDo UTV(MEIRUT EIRLA0® 0.

s anyaleel meoasglelic agamaBzlel)o
2amlae)03hud Ml mladon)an @RaITuIm
dlehom eeadyi®ml 235800 al®laloe.
@FRm)Galdaelmaan grleswle malasw)o
@R} BORIMYEERA 0 s quowlen)o,
B0} WEBUATW AOaDMIGE DD D)
(i msEBglodailonie Bo)2la)) MEEe DEHMERMSDo
AN BBmMa. moeilmssngladminy oanislml
pelanglajlencanyan quoss®leaildy i
ElRAT0MT. 80) (aldfoR alebm] @IMmow]
aoslaflsianE. malles aoelmysslodaiond
O}MNY GEIIaDD, alomiles, Galald, QoMY agmlal
U@l Im) Ginato Relanadw] )5l
eoeldam;am). o@lem suos Qlelww; ol
GaI@ED) SUGDRWLOTS afnoleaa]S;am alennd
IIDdho MIGRHBOIM]. MIDEFIIDIAN SEF Ao
Asm00] Daewiules e A1EINMW aanId))
EMOE A RBFNTIN, DalGROFHN®» O 0 BalgaT,).




500

14.6  aelmudlol aeilmleeeme Mool eanzm
mim3gg aodpanud

AnW), BRele, msm‘, alouaoile: aellm’laosm
FBROJEN)Ta]) DD @WLLVCTHIGE al0]a])dYlsmm
M&au3 @ agsasam anadlmurilmle: aciloylaoems
MW EH00 af)  allamlanian jerRowe]an)o.
MlsEBg)as andlenm)ss el rlmlew «fsamem
TLoOHHIEN00? MEIBSINS al)Q)alds)R)88 QUOW),
Reolo, B8N, QLSO BalmIHoamasns
af)saBHm MILOWEN00 afal allamlenie? mailas
DOEMmYEEBOR BNG®:®00 0 a1 2ilel acdwsmod
BYBH0G)OIHIE]SD],

14.0.1

mlemgias allglaal aoeilminagleled @:0em)ano)
Galdeal supacelmieayd pomnel 1ol 6EBRud.
BRM)3)500Mm Als)eglod MM 9¢alelH9)am
6016 TUosaWIVWoWm o &HIBaH]&Hn0WM)0
QIJQUTVOV]HAOWEAOW  AUTTHENUE Dt e
g3M). alBlaudl@lnoanlnng &) alely @&o0smo
apmyailmacioom acellmy mldmodmme @rsn.
anpmImond noalld) MMM alRAR MR B0
TOoNBIOETT,

@oeilmys mloamlennd

WANIWB MO OEHS M0 qRow allaudmy o
gladalanie MS@EcHNAMTTIN0 eUBRA0EIm LEEBAES
100% OO TUoTIERNDEMD LleHlgio 3G
51Uaf1§)88 aleD®IW2eM Mulad goemAland -
@rdsund (SBM-U). @meoon)w)almiosom
afleanosse M3 (onsasgled @oqyow noai
maikdRme avlnnas] auowensm #ailmailenicee
PDalPe]S)OMOM LI IISISI®OSN TVIad BORGY
olomaB-noolend (SBM-G)

qvazalanelis M lased2iQelio

allgyooelmyanud 82101 aflajegldd cuoalolal;
ARADW (n10630dle: OEITEod qunoailajlolasyam
Al BHSBICRIEH] TVIMI0Y ERALIIIOE MORTVEY/
AlSRIOWEIT} GROLIHNIOIHS MVAOWEOMINS HOQ)dr.
mallos mla oo 2oaellmy Tuoia:em qunel
saaglealas m2gl arailpsala)) R1demlasmamo)o
RNdemlencomo)pow] meomlelal] @2g1aD}.
R13smepoom AT ®082@ aloqyle, @oay,
GEIBa0OIUElYEEBD af)aIOl o JDE)Ba BN @MW
anw«anany. 21dsmilaenan noailm 66Ul o) laglod
MeaHailaf; SHEMIOIUOES] BOQITD).

2oellmyeEBu  dhalm@moglolad cuoeln]onealsl
Hellod epal B05HEIG8 aOMIE2]|0)HWo AN}

GIOANTT TR i} ]

081608 @BAO2EONNEHW]0 NalGo. Hdemilanoom
20ellmiAngIw eSOl &H0)®8)o, AN
QUBlaYsEBE0 B05HEIC3 MNOEOD) BRAVDHO LB
TOYHlLN)AD), G RSB @010} MOLisoeilsud
SWFlEHMISQUNMOOE BREUDNNS DETNEIVETNAIGHO
TUOW Y DT,

&) VAL WlelBaan Alerdlad, afeld Nodadlks,
noellmisanpale wolwsw @1eoal qvordla))
Mo @l ESMeTRMmIS. 20ellm jawlnng caoveaow
OB e RyRel Beilmleesmamim]e drmuyE]
aldh@ o]0 WUl enie MIEMEAW @BREOIN Y
(AIBMNEBBWHN}0 BSWIER)0. UGUIHIOS D) alPw
myemlanud crsLslesanadanie toallmymldonod
22Mae0w] 6MmEl5 NIMLAL SN ¢R0eNENdHN)0
an2M1&H@DIN . HIRsMo @RI ALIWIOEM
Mo@HHMOMTD UMW) 88 &Ql0ES,
BHOBROMEBY BOTUh)HG30 WElenodlal @raldas
esnE] M UBHENATS H21GOM SFlw)o?

147 oD@ EMIO]{ Mo

14.7.1  @ynyale

M2)0EHeRa0lwoe WOal®mde M=o
@ROUTVIMETMIS]h]S] EI2TVQIBEEBHSW] 0,
&SI BHB)ESD)0, AW datild|oles)nsw)o,
W)eMEAmU 88 AWM aEBEeHsWwo, Hhaselg
RBIGTVAIMOOIHWW)o DalEWON ~DBINIW] BIOMH
BGSH YOI I03M B0 L@UIG TVIWo aldSaimnow]
afany . aléy s aspleo® arold aljcHsmaljo,
DOTHUSEEIJIHSW] 0, & 1SMOUElNTe:NSWIe AlYald:
3)0a1E0OWAll0 £006Mo sIPlo, BREIAI0, QOO0
3)atla fleneq |5lElanyamn,,

N LoJué‘m(mmWsac@ al@ladome Mlenilod msan;
e06TEIGlS M allaaumisiaidamaempod avldas
OAUSDEMBATNEL  alddH ol)BW  oTole:ud
@y lla & ola)) oloolouol®le Mowmomlon)
EHOOEMAIBYIN Ll O 30 4])HER06ME QD)
aMMMIEM. COLGLODOWIHLID o B) WIT (D
smglnaiw)e dlanilenss erdlole @@KERS)H)0]
GO} 26MR)] al20l0url@mla: MIWs )0}
BEIMRIUB]E af)(h B0) allHABDGIWOE anadlm
PAVGMo  af)IDMIO®6MNE  2E3WwIHNIM® .
alglrucilanles $30a o AElmle:neme dreeielad
MIWDo of)an WGBS (ol Sl oonlom
QAU (0. &D) LallHDWHS BONAOWIENRIH) D
DEa eI RAlwow] Daleworilaflel ageslad
@RO aldlTue BelmleosMm@Tal Go0emans:)an].



g lreoledl @oeEngTne

AN@M BMUMOANR2GED] CMITUDI

nailad G210l GOISTHAS af)a] WALt dlajodal @Ryd oHEIaeH

(r0a@l EIO@OHEENMIR oYalm’ caizal, USA oloal enelganddsmle cudolseumoeisel
GoAS af)af Wamjal, zoqualaneaud mMAUIgLS 8.0 osaemogaElalepal olapdal pd AHEoIA
A OMEMHEemAHS BRAl®:SH02 @oeilmymrgled mind apmle eomaumimenud mldezles;m
ol &eejailslayoilny 2005 sel prumimomNas 6Moenicd TueEoio pldlay). das)o srAG
Elgla|® @0@sn1sTle: TUoGauem B1m] allemMilajlay@lmosts. oY ololwlod meomaeglo] GBmEBas
Al MR I 1HDaMo HAI)EHD0EM Salgimad. e0dwod quflwls erescddlaw}ss @RElInRYomIGE oD
DIHow RO ~130gleag 209)aM 80) WINVTT Alala1051ewes 9aIaledde. D aVIRLIADEHI
2001 MIdmoam gasielwl)s, S@HROI TUIGEHMIG:D0NTMo, BEM) TLoMldE:06M GIAILINIEN:
ZHDDWle MUIEMIRY TUXWLMHBEMIBBD.  ADITUAlD] T0Dandds eudslennianud midazles;m
A6 AUlalUHOTOQ AlRLmIED)e D TUIRLIMO PaleDRleaam,).

BRAIHSHORI0 DILIMIEFEBUD HI0GNIMIRR GHODLGHBEMDBN 0C1H ILMIHTDICEIENB8 303 AUsilw
ANAUS;HNUAOD] WEBDDM H08M00. BNHIOINSWio, TVDDEBTFW;0, ATlTulailoesoye NEMEma

501

BRSITVNOM WWOTSMTDIN (UGDOSRMe APIHETINIZo (IKLIMSFMOAN g BMIUIEEn0.

BROMOe LAlSQHWE allrorl@ml TwDanodgoe
ayMmpoLmnel allaigaolm)nosm . aosilmy
281n123MAe Mo BN TVIMUIGD 8 how]
BSOS, Mlalnilenss @sclailnd ersiomo
DaB@OUIl A ))RB0eNE QllETIMAINIBGIN GONS >
BOAV BRAISHSEBUW HOTEN D af)aN | BBHOEIT
adIderu@ (mamlaag spslaunomMo. a0a1dm
or@molaag  epslaunsmMe M1EBUI L)
amqulelnewe? &odenlemle: el W an oW
eeradaulm, esog;alad, s:oderuend msLsoeo&oms)onﬁ
momenwa 9odom oeanlod aladeledo
@06M . @RM)alEWow]ldHn)EMUd AUSHODW]s
(oelansmo.

MHeaR@ERClWINNIM@m)Galdenl B30} OMHAIUGTTMm
ool ERElG:00:EE8)0 Al lEH&HN o A0TVLAIUG
OOMNo MSENAN 22WLHAN0 DENE, B3@) DIV ~IUFOD
MO Q1210 RGO BDME: ABISHEERSW
9Ma¥n20l, 2dgo, RUVMICHOVING DalGWINO
agy U @R D afldlamamn). B0} 0o AIIdOTYD
@A BRESHIDHERHBEIN0 aldlaudldm] MDan0Bd3
Ald@OW BOWLAETIG FROMOTTIENRN OOl
2001 2O0)SWOTEIGE &0) MEEmeNgs 6oL

eelnlsonleas)o a)Qlalos)a;alenlss alealuwlssn
&ajsle).

TVOGWOY (MAVED ofHEAU0 M0} WHMAOMo
DBIITDEEBUS EIElENTNED HOOTNERBH (o I3DRAITS
DN af)S}EN0M (Al Yo (VoL@
D@ TVOWIAAEHIAME) TVoGWIU} TVAVEW] B0
BRMENEIN0W TV0aD2 IDLEEBUS af)OIYEa OIETLISOSTT).
BB TVoRWINERWE RaIOMIHg 20w BE00d
MSOMAND  Af) DN LalGOORMAIBDIE.
A)HINMIG3 ReIGVIM @AM ailudleds MIa1WoE]
MWo SOOI N lla:emanyaoem 988o. 8Relk
afleinl eyosommio @1 aflSlancomm)e &omavad
TUOWLD® LINIGRIEIE RGBT,

14.7.2

(i) aatimsamszns oo wsz e

aNolm oaumame mImyelolmomloed

aeWwEalnlaslnss ew@noe] @)seomulad
Dale0Wlafle)na s soeg:0e0mnmlad araleyan;
(CLC=CCL). @ quowemo B)NWAER REIO@D
2elm1e61e0) 3 W0 GOMAVGIT S006MA0E:}E:]0
&a1Qan). ol IBIVIes 0D Mo emo BOJ
aldoo BAledla) >036neM HHOLBISHNTV0



502

2a2lmoow 80 WIQARMle 2~IewIwlan)an).
AN0RBINERNE @RSHEEIW TUom)EmEEBRU3 1G] (Bl ™
&0B6NINS HHVBOSONTV DalEWolajord Ryde
melomlsnd aclmla:o6mo &)0w;an;,

W0 @RBINNWIBIBSI0d MEMIe salgiall
S50 HNAOADERD HalGOsE:HRTVOLIETD DalemaT]
SNADO. OB BMhaln]g ahElo MD)W, DalGWOU]
SNAN REIOWIHR  GRBAT &)0EHW]0 BalG)aD).
(i) psenat omus)aflanod

Ssenmilam oaglelencad osenaoiled ggodlad
QIZMHRFM alE@oUlaflo)M@. Bealeud pallmaow
DWBELAIOBHOBINMW TVaOIWOMIOT HSHan LR
HalBO0GHORTLALISM DMIM)calaE] Dalgwow]
BN

(iii) eoavaIn@898)9s TVeCIwa

)M oad Ay oamowlendel MGl sn)mo
aoLO1HMm, 90% DEIAIMEIBUE DRI MOOIGS
83g eaigomlad @RewIemlse: 2G3GLaleHTn0g
auomlWwiomlenss a8 aule:osms agloosm.
2010061 00iHS BXHLLEW] BalGWISIERNMD.

Calalyst
Pl On I_'II"u'\in water )

CH,CHO(90%)

CH, =CH, + 0O,

A 0)ENODINES a0CID OTLMLIDO af)yIND  )O60M
@rgalod 130306 B)algwowla]), & )OO
amdraonilele, noalmymEslersmWe BTIIEM
msEmMm 20} TR leImaololoos.

220100)20 1 BaADOMIN B8 a0 0TD Bl v

o303l |, @Bwalsload acln Resnom el
&Ola MmN ol Floa] aldleflead Oalos] aneljals
Q0 alBOBLOAVSNAT) HONBOHIDISNE. @y Aoy
eildmoepommie E1dsmikenymmie ailel myalanaoo

GIOANTT TR i} ]

AIRDGELOM0EM. TUALOGEMQID] 01 Halds] ddBat ;s
20ellny200]l M3SEHBWO006M ATlal. ReDOD
00301 BC1E) MG DEa]owd EHEKEBUWD DalcwIUT]
BRHWOT kM. BREIEIU Dale@ouila] vo)aule
alonan melalad allaeilaimaon EpRewosTN)E:ud
SSATHHMOW]0 BT CASNBIHIT EHODEMASERX B0
SOOIV 6T,

2flam 6t
aIFlouclol]l MIo®E:HleH MG EM ))& Wan
Melled memes oo CeeIEosm?

aflel moeEed 10eles)an 80) 0y aoH H6t
Mmemes aldlmudloil, omy ey E103 agyamlalgies
D@dmm MIAIUIDOWIELSE MIoEIIM ME3H000
SO0, aljeanogomlead Alslaad aegem
mleyo BINEEMI aunleadw] 80 &HEMUITY
al2(@o TUN2adlemamadIenss TuayaEBRUdEnnl
i 0o MIdalenomie @RGP aslimlD
QiZo 39IN0eNIM)e a¥lone. afgyruoninle:sie
nla]dnBlasBlo QUIEMEBINE Galdds)GMUUE BD)
@el quemll a0 @lwond oqyle: aquerile.ud
SEINI0E000. UGOHAI Ml DI6ERUI, %goqgg, HRE
oime myseaEle MEnes adlIinomas ~nHels
ol ATTDENBle M@ alGemomlay; ollaw
WOSHH ADDETBAN DO} AUD O] db. DMOWDo
(AT ]H0U3 HOHaDLo BalINOISEG haerR
ommoled 8oy oflgelmo)e SO50;6%. gl
(B MNEERUBAN 0 AlB]nn0D0 EHEENEMIMT Mmyes
&Helolel apan o030y RUWBHBHIBR)
EIUXBMOHIM MDIMOBOW (aldmemslod (1oaL
G B le0lendMo BROY IPEhE:0kendd Ma}He2
QLORE OalgeMe B¥lesme. adlaudla] quon
MG 0(B3O0U0E: 68308 B P} DO(MEL], BRI
L l0IB T A0 0M 0 (LBELERsMo. aldlruedlos]
MioD&HsTo NS0 Wanosn} m)Seas;me ma
a)Gal0¥io BB,




g lreoledl @oeEngTne

Moo

@1 (AdHle: @VDITH aldlro Aoy TuedEUeNOTI03 5B0) M@y alih Qladlesnan). adlrs rlailoiod
B06MBA[S)AN BITVAITIGHNWB GAN)BHITT LaldhiMd DENROG)INEMO GROLITIGT BMHIH]
(e IIN@TH503 ByBlo HFUIEHADEDO BgHo0. BRMEIEIHEMIVAIW abdlnudildmls: acgemud ayelo
MIMOS 2 )N SMSHH TVAVLEUBEN)0 DYNEBUEENI0 AMHLBGLM0 DENEIGIIN EGRIHHBRIW
aneEMaBWosM aldlaudla] aelmleosme af)ah alo@and). (BalyEaiead oM} dralrunsgdlans
220G S:08MHa|S)aN]. BMaH LG L~ IOROTIEWE B)eIR) M=) 2eilhiaaleodle:ns
ROL@AEM Moo MRS 213a HalQIIN)BB). ERGIMIGIOMHIN DHAUNHD MHAL MIWAH] AW
TOUWlBn)e. ERIDG1EM B8N 1B08Mo AWM ~lFldNee |S)ME ¢So¢a PMaclwd aeilmle:osmo
af)}e TUs0EQoMianlmd aelmlaoame afan)asem. ¢lsotajombarlwd (Tropesphere) afana’
afi0le MIFEWAS aloglwoem. mailas  ameHioBelpsas Rlallaidwe alrslasan).
U BTIRa]lad Wl afeasuec 1 Sleentlnd DWee ARG M) H0Me.SIAM,. GS0G [XMladkodlo
»3e:5108 Te)BMIese o3 Mo ag@eawo 10 M3 50 HleanalQalmISHs G:0mMaals)aNmIEM
adisoagomiadled (stratosphere). AU 506QoMladlwOlnal B0) (AIWIMSa|S CLISHo BOGETVIET
a108lwosm, 650G PMablnd Bellmleesms af)M@ @RSy NIMaEa] QG LT GOC0Ie)SS
TUWBand, OOMSRM, HOB6NITD, a00HEINERW )SEBlRAUDHS &0 66 TVAW) HUI
BRE}Ea LHEIDOTD aldFlenceld aelmIle:odla:ud afamlaimas o IWLa0em. QlmE: QIXW)
2elmlsoaleud @)eluleemenamama aray allwosn). &)ilvleaInENENI TuDERGERORNIG3
75 GUMBOMEOTNOBo BDEACIGID Ll @RUTDTMe HalQ)HD)o SRIDEIWBRO) @O IO ERIEE
Laluelalled) & ®le 9a1QIan). 3)53108 T)allalla] QAUIMHEEBW LD ®2alHOO
DSEOTNI RO B BRO) BIRHGNIT MIINGIVIKD HIOINHIMHWo HalQ)IN} BO) LalLOMea]g
0050 ONTIILDCLNETRIANE MED QRMHEBU MO BAVES 210103 TUOWIAILANES,
SHODEMe B IMOUWLECW TUDER03ERe O QAUIMBEBBUS MSeon) MABEMAN]. ad@lmewad
QUODHEABNRHS ABALMAT FRANETHUOBIOM @anlmlal aiddilajleaian;. mae mlwaslajlae)slod
LI AIEBUREIRE DA BET D)0 @R L0001 O1OLIG3UERE HUSSCTIMSIRIRInG:)o.
DMYAHIOOS alBl Lalay@0ldSlo ABINENRIMIN RITVATIMSNW@ TLS06gomMiatlwdlasal
SBOGIVOM aldFIWHS MOOMOTIM  HOVEMAIB)HDo BOGTLEN TV)aHldo DENBIANB:D)o
B2lQan). oD muileomlenes mueymladailan) ey arulscameld allalosmemud g)dlmes
BRAND TEHODIEEIES (2I1GAURIERNHD0 RTINSO alBlUBAMMSTBUIES] HODETNAVES:}H W0
&a10)0. R1IHAG FRA@OST) BRElo. albdH MEH Welo G0N EHU3, Bl Boellmiemul, Bodo
@)S10 Qila 681006, HISMOWINI:GE anmial &eIdaM0d allanow] B0, ERGIMI0d
S)SIDAISBOONHG (0ELD ERAMII Y HLINIEEDIES MeINIZEMM MWD LRRNGEHERGmIT.
oo @le: 0oeilmis@Ess)o, &1sMIwINlae8)ns @RAlm Dale@inNlo REMIo Relaho
2elmaoss ;. 50B8aHla:00U6EBULMAR BOTIAUTIGEIMAHS lEBHa)BMR0W DalEWono
auyaudle aflemmemla  arlooo)eanan). aslaveaeln’le.esmo mlwamlen;mayln)ss
DaloWEEBSHOEM, (1) B0RIMYHBRSIHS S61hd:00 jo. ARMOW®) NorlmiEBRUd &0V eNe GrRMIM
wElwow Mdomod@mmans, GRAIM)HS al)Mialo(@aemo, (i) aldlmieaelm)e:eams @&0WEman
MOTVILNSS ~ebdlaw MlmiRlalmanilold Msqjlenan)d. eaae o1l eIUmIImeDTIeNg
AR BIRIWISTD. BRGINNG HOUWWAINAITY NG DWNHM 0BI® GV af)ah alOWIAN).
mlanienss arolalo »Ieeonololea)e Dalewowla] aelmleocleans Mldrassmo &oaeman
olaflawosn M) (o ICWORMERSHOMAN.



504 @O

alR16’1LIN G 21234 6833

14.1 Al @IUMIM ARIHEANAT MIGailen)d:.

14.2 @Lsoegjoaﬂm'l@olo&;‘ aelMle:0emo  afMIHEMAT 100 WIS} B0 eallwonm
ailuE1n0100] i,

143 BN GROEEMSHHTUAL AUIMmHe SHOBaNkNG HHALRISHOHTUA] UINHOTIEDHNNA
oAl S0 1oa.  af)miee:IanE?

14.4 ANBIDENANIBICUGTIN HI0EMEOW QAUIMGHEBING Alldr HQYIOIAN] .

145 M (mlasgle MU200%EEgle ERIDPWIGE MIe MEISIAM). AREBHMOWMI
QRGBS ?

146 Af)ImOAT BE200N? @0IUleeEd U200 Af)SEBOMMIET G00650RG:01eond TUERIUIIEs

W’ oy rimE0es3amai?

147 GAN0GS0OMEIBNE TBER0T BnIfA]S;EGIUIBIENRIM)ID TV AICIBTINMNEEBRINS TVAUId)
GBS af) e .

14.8 60065080083 TVER0WIDNg a0Te:0AW QAUUDEEBUE APRTNIDSHWONEHIM e BRGIBM
afsaBa® NloERantonanio URERIEE) .

14.9 M 506RoaUanl@olael  856auoem  a0glwies motMmomN)  &»o0eMmaIw
POMIAIUBCDIMEIRE  ARODODANWODETHAN) Y HDREOE6) & ?

14.10 BOGIVENM TV aH1do afNOmS WFlSBBUE apOMOEN BRAMNAIBMD? ERGIDAG GRNID®
nDEISIRUD af)EXTNOEE6WOEMN 7

14.11 =2el 0eI1SEMOoIeT (nKLOMS|S HO0eMBBUE ~NeIMOasewosT? alluddle:Ble .

14.12 WGBS 0S5 (e300 RelBelNIla:06Mo af)Gajdaemlelo (orllaflg)eensd? aroy
Homlesotd AomInes Msalslegasm mlamules) midezutlondmaani?

14.13 Flupmomiim 224m1RM @yuuiam (Biochemical Oxygen Demand (BOIY) apomood
MeRud  Af)moam3MN0En) oYY

14.14 MeBz;0s anRiaosieglad 2amlang aelmIsoeme MIolealaflgyeenzo? agnlend
zelmle:namo MIDATIN0 AROTNINGD D3 26ERUE MIERUE ~jf)S)eno?

14.15 af)moam  @1smomlile:8)e #3MowImle:g10? DRIAneeMIVarlme NilnEle:Tlon)e.

14.16 AN@IDOTLGDo AfyMIod MIERYd afmosmdmuasemmmos? aelaurlml aelale:namo
SOWVHNON  BREMEIRBHDMWI VANV HOADD)?

1417 splees @ leuomkdoilom] anGlmenannBdIBmBIN) »008MEadW AUIDHEBHBLEI00
A GEMNEOWio WEIWNIDHWINEMIIGE ~HAT To0ilen;20wlElen;o? alda algyd?

14.18 0] MHSALOTITE WIG0[0 DOMLEARUE AT HAIDERIMMIV] HIEMIM]. DHSIHETISE
oo SHEI@M@IONG LlavHeMeaERd Sanlo &6MIANIEL aldn BRI WIBLIGo

MUY 2R0RISHRGS ©:06MBS,aMN;. BOTUIERSHS ABEMOIIINT &HO0B6Mo apINOWI@lEa0 anam
2uon1e:5lo8)

14.19 Wodadle, ooellmyesed ansEBam@os AUSHOW] DaIGROEH0A MDY

14.20 WeIREOS SIGATl:00100aM BReLIBI03 A CINIFORIIBE] BIRHAUUDITCITIT 0] dBGIUOTY
191 mQRosesl. 3BWNLOIDIFD)e, MV GEO5W 0, BORIMIGERAOS allDialohR
awlanjomie elflowlod el &6) SEMICYYMRISHIIT *2ISERUS 18280100,






AlBM)ailes

Absclute alcohol
Absolute boiling point
Absolute reaction rate
Acceptor atom
Acceptor bond
Accessory mineral
Accumulation
Accuracy

Acetic acid

Acetic fermentation
Acetolysis
Acetoxylation
Acetylation
Achiral molecule
Acid -base pair
Acid bath

Acid catalyst

Acid fermentation
Acid radical

Acid rain

Acid resistant

Acid salt

Acid strength

Acid

Acidic dehydration
Acidic oxides
Acidic
Acidification
Acidify

Acidity

Acidulated water
Acrylic polymer
Activated charcoal
Activated complex
Activated state
Activating
Activation energy
Active centre
Active mass

Active molecule
Active site

Active substance
Activity coefficient
Activity of catalyst
Activity series or reactivity series
Acylation

Acylic structure
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Addition of halogens
Addition polymer
Addition reaction
Addition reagent
Adduct

Adjacent double bond
Adjacent phase

Adsorption chromatography

Adulterant

Aerated soil

Aerobic bacteria
Aggregate
Agricultural chemistry
Air Pallution

Air

Alchemy

Alcohol

Alcohaolic fermentation
Alcoholism
Alcoholysis

Alicyclic halides

Alicylic
Aliphatic
Alkali metals
Alkaline earth metals
Alkaline
Alkalization
Alkanes
Alkenes
Alkoxides
Alkyl halides
Alkylation
Alkynes
Allergic

Allotropes
Allotropy

Alum salt

Ambident nucleophiles
Ambidentate ligand
Amines

Ammania liquor
Ammaniated brine
Ammeoenifier
Ammanium chloride
Ammeonization
Ammeonolysis

Anaercbic decomposition

Anaerobic oxidation
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Analgesics

Analysis

Analytical chemistry
Analytical reagent
Anhydrides

Anion

Anionic sites
Anisotropy
Anomalous property
Antacids
Antihistamines
Antiknock agent
Antisymmetric
Apparatus

Applied chemistry
Agua regia

Aquatic species
Aqueous selution
Aqueous tension
Arenes

Aroma

Aromatic acid
Aramatic compounds
Aromaticity
Arcmatization
Artificial fibres
Artificial mineral
Artificial rubber

Artificial sweetening agents

Association
Asymmetry
Atmosphere

Atmospheric pollution
Atmospheric pressure
Atomic absorption spectroscopy

Atomic emission
Atomicity
Attractive force
Auto catalysis
Auto ionization
Axial band pairs
Axial bond

Axis of orbit
Axis of rotation
Azeotrope

Back bonding
Bacteria

Baeyer strain theory
Baeyer's reagent
Baking soda
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Balanced chemical equaticn
Balz-scheimann reaction
Barrier energy

Base metal

Bases

Basic oxides

Basic salt

Basicity

Beckmann rearrangement
Benzene complex
Benzenoids

Binary compound

Binary fission

binary mixture

Binary solution

Binding energy

Binding material

Bio system

Biocatalysts

Biochemical catalyst
Biochemical oxygen demand(BOD)
Biodegradable polymers
Biodegradable

Biodiesel

Bio-fertilizers

Biofuel

Biogas

Biopesticides

Biosphere

Bipolar

Bipyramid

Biradical

Bivalent

Blanket of ozone
Bleaching action
Bleaching agent
Bleaching powder
Bleaching

Blocks

Blue baby syndrome

Blue litmus

Blue vitriol

Boil

Boiling point of water
Boling paint

Bond angle

Bond disscciation enthalpy
Bond length

Bond line structural formula
Bond order
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Bond parameter
Bonding molecular orbital
Bonding pair

Borax bead

Branched chain compounds
Branched chain polymers
Bronsted -lowery acid
Bronsted- lowery base
Bronze

Brown ring test
Brownian movement
Bucky ball

Buffer capacity

Buffer mixture

Buffer solutions

Buffer

By-product

Cage compound

Calcium hydroxide
Calgon's method

Caloric capacity
Calarimetry

Camphor

Cancer

Canonical form
Carbocation
Carbohydrates

Carbon -14 dating
Carbon cycle

Carbon dioxide
Carbonaceous fuels
Carbonium ion
Carboxylic acids
Carcinogenic hydrocarbons
Carcinogenicity and toxicity
Carius method

Carrier gas

Catabolism

Catalysis

Catalysts

Catenation

Cation

Caustic potash

Caustic soda

Cellulose

Cement clinker
Cement mix

Central atom
Centre of symmetry
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Chain isomerism
Chain isomers

Chain structure
Chalcogens

Change of state
Charcoal

Chemical equations
Chemical fertilizers
Chemical name
Chemical nature
Chemical pollutants
Chemical properties
Chemical reactions
Chemical reactivity
Chemicals

Chirality
Chlorinator
Chlarofluarocarbons
Chloraphvll
Chrematoegraphic methods
Chromatographic techniques
Chromatography

Cis- isomers

Cis-farm

Cis-trans isomerism

Closed chain

CNG (Compressed natural gas)
Coal gas

Coal gasification

Coal

Coaltar

Coke

Column chromatography
Combination reactions
Combined state
Combustible

Combustion

Common salt

Complete structural formula
Complex reactions
Component

Campoenents of water
Compound

Concentrated
Concentration

Concreting

Condensation

Condensed structure formulas
Condensed structure
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Conduction
Conductivity
Configuration
Conformation
Conformers
Constituent particles
Consumed energy
Continuous extraction
Controlled oxidation
Cooling effect
Corrode

Corrosion

Corrosive reagents
Cottrell precipitator
Covalent bond

Cross links

Crown glass
Crystalline solids
Crystalline

Cyclic compounds
Cyclic products

Cyclic Structure
Daughter nucleus
d-bolck

Deactivating groups
Deactivation
Decarboxylation
Decompose
Decomposition reaction
Decomposition
Degradable substances
Dehalogenation
Dehydrating agent
Dehydration
Dehydrogenation
Dehydrohalogenation

Deliquescence
Delocalization
Delocalized orbital
Demagnetisation
De-mineralised
Denatured alcohol
Denatured
Density

Depletion of ozene layer
Depletion
Deprotonation
Derivative
Dessicant
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Detergents
Deuterium

Dextro rotatory
Diagonal relationship
Diamagnetic

Diamond

Diazonium salts
Dibasic

Differential extraction
Diffraction

Diffusion

Dilute solutions
Directional properties of bonds
Disinfectant
Dispersion farce
Dispersion medium
Displacement reaction
Displacement
Disproportionation reactions
Dissociate
Disseciation
Dissolution

Distillation under reduced pressure

Distillation

Distilled water

Distorted octahedral
Double bond

Double displacement reaction
Double salt

Dry ice

Drying agent

Drying tower

Dumas method
Dumb-bell shaped

Dyes

Eclipsed form

Ecology

Ecosystem

Effervescence
Efflorescence
Electromeric effect
Electron - deficient hydride
Electron - precise hydride
Electran - rich hydride
Electron deficiency
Electron gain enthalpy

Electronegativity
Electronic configuration
Electron-releasing group
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Electrophiilic substitution - AL GSM il @BesUe
Electrophile - EDLIE G SINONNES /eI E 506 MEEmanl
Electrophilic aromatic substitution reaction - EDEIHESENY MHEMArleS BREOITOG: @RHEEUD DAV

Electrophilic reagents
Electrophilic substitution reaction
Electrophoretic effect
Electrovalent bond

Elemental analysis

Elementary reactions

Eletro negative elements
Elimination reaction

Empirical formula
Enantiomer

Endathermic reactions
Environment

Environmental pollution
Environment-friendly process
Estimaticon

Evaporation

Excited state

f-black

Fibre

Filter paper

Filtration technique
Filtration

Fire extinguisher

Firewood

Fluorinating agent

Fossil fuels

Fossils

Fractional distillation
Fractional

Free radical substitution

Free radical

Freezing of water
Friedel-crafts acylation reaction
Friedel-crafts alkylation reaction

Friedel-crafts reaction
Fuctional group

Fullerene

Functional group isomerism
Functional group

Galvanic cell

Gas chramatography

Gas mask

Gaseous air pellutants
Geminal
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Geometrical isamerism
Graphene

Graphite

Green chemistry
Greenhouse Effect
Greenhouse gases
Grignard reagents
Gypsum

Haber process

Halo compounds
Haloalkanes and haloarenes
Halogenation
Halogens

Hard glass

Hard water

Heavy water
Herbicides
Heterocyelic
Heterolytic cleavage
Heteropolar

Hexagonal

Hexagons

Homologous characteristics
Homelogous series
Homeoelytic cleavage
Homonuclear diatomic molecule
Huckel rule

Humidity

Hybrid orbitals

Hybrid

Hybridisation

Hydrate formation
Hydration enthalpy
Hydration

Hydrides

Hydrogen bonding
Hydrogen economy
Hydrogenation
Hydrelysis reaction
Hydrolysis

Hydrenium ion
Hydrephilic head
Hydrophobic tail
Hyperconjugation
Hyperconjugative effect
Identification
lionization enthalpy
Inert gases

Inert pair effect
Inorganic benzene
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Inorganic
Insecticides

Inter molecular hydrogen bonding

Interatomic interaction
Intermediate complex
Intermolecular forces
Intermolecular hydrogen bond
Interstitial compounds
Interstitial hydride
Intramolecular hydrogen bond
Inversion

lonic bonding

lonic compounds

lenic conduction
lonisation enthalpy
lenization constant
lenization

IUPAC namenclature
Kercsene

Ketones

Kjeldahl's method
Kolbe's reaction
Labaratory
Laeverotation

Lamp black

Lassaigne's test

Lewis acids

Lime stone

Lime water

Limiting reagent
Lindlar's catalyst
Linear polymerisation
Linear

Liquefied petroleum
Liquid ammonia

Liquid phase

Liquids

Lene pair of electrons
Lengest carbon chain
Low concentration
Low density polythene
Macromolecules
Major product
Marble{CaCO3)

Mass by volume percentage
Mass number

Mass percentage

Mass

Materials

Matter
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Mechanism

Melting point

Meta derivative
Meta directing group
Meta-directing
Metal carbonyls
Metal electrode

Metalic or nonstoichiometric hydride

Metallic nature

Metalloids or semi metals

Metamerism
Metamorphosis

Metearclogical observation

Mild oxidation

Milk of lime

Milk of magnesia
Minerals

Miscibility

Miscible liquids
Mixture

Molar mass
Molarity

Male concept

Mole fraction

Mole

Molecular asymmetry
Molecular formula
Molecular geometry
Molecular mass
Molecular shape
Molecular species
Molecule

Molten sodium chloride

Monobasic
Monomer
Multiple bond
Muriate of potash
Naphthalene
Nascent oxygen
Natural fibres
Natural gas
Natural logarithm
Negative catalyst
Negative electrode
Negative ion
Negative terminal
Network structure
Neutral oxides
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Neutral solution
Neutral solvent
Neutralisation
Neutralised
Neutron
Newman projections formulae
Nitration
Nitriles
Nitrogenous
Noble elements
Noble gases
Noble metals
Nodal surfaces

Nomenclature of Branched Hydrocarbons

Nomenclature of Organic Compounds

Nomenclature

Non inflammable
Non-benzenoids
Non-volatile
Nen-wettability

Narmal bailing point
Normal

Nucleophile
Nucleaphilic substitution reaction
Nucleus

Nylon

Observation

Octet electon configuration
Octet rule

Odd-electron molecules
Odour

Optimum pH

Optimum temperature
Orbit

Orbital hybridisation
Orbital overlap concept

QOrbitals

QOrganic acids

Organic chemistry

Organic fertilizers

Organic wastes

Organic

Organisms

Orthe and para derivatives
Ortho and para directing groups
Ortho and para isomer

Outermost shell
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Over lapping
Overlapping of atomic orbitals
Overpotential

Oxidation half cell
Oxidation number method
Oxidation number
Oxidation

Oxidised

Oxidising agent

Oxido reductase
Oxyacetylene welding
Oxygen-carrying capacity
Ozone hole

QOzone layer depletion
QOzone layer

Ozonolysis

Paraffin wax
Paramagnetic behaviour
Partial combustion
Particulate pollutants
Partition chromatography
Passive film of oxide
p-block

Penetrating power
Pentagonal bipyramidal
Pentagons

Penultimate shell
Percentage compaosition
Perhydrol

Period number

Period

Periodic trends
Permanent hardness
Permutit

Peroxide effect or Kharash effect

Pesticides
Petrochemicals
Petrol

Petroleum Industry
Petroleum refining
Petroleum
Phenolphthalein
Phenomencn
phasphate rocks
Phota chemical reactions
Photochemical smog
Photosynthesis
Physical change
Physical properties
Physical quantity
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Physical state
Phytoplanktons

Pi- bonds

Plasma state

Plasma

Plaster of paris
Plastering

Polar compounds
Polar group

Polar nature

Polar protic solvents
Polar solvents
Polarity of bonds
Polarity

Pollutants

Pollution contral
Pollution

Poly haloalkanes
Polyacidic bases
Polyatomic ion
Polyatamic moelecules
Polybasic acids
Polyhydroxy aldehydes
Polymer

Polythene

Polyvinyl chloride {PVC)
Poor conductors
Position isomers
Position number
Positive catalysts
Positive

Potassium chloride
Potential energy barrier
Potential energy
Power alcohol
Precipitate
Precipitaton

Prefix

Preservative

Principal functional group
Process

Producer gas

Proper orientation
Protium

Protan donor

Proton

Pure solvent

Pure substances
Purification of water
Purification
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Pyramidal shape
Pyramidal
Pyrolysis

Quick lime
Racemisation
Rancidity

Rare earth metals
Raw material
Reactivity
Reagent
Rearrangement reactions
Rectified spirit
Recycle

Redox couple

Redox reaction
Reducing agent
Reducing

Reduction

Reduction potential
Refining of petroleum
Refining process
Refining

Refrigerant

Relative Atomic Mass
Relative mass
Representative elements
Repulsion

Repulsive force
Repulsive interaction
Resonance effect
Resonance energy
Resonance hybrid
Resonance stabilisation energy
Resonance structures
Resonance
Retardation factor
Retention

Reversible conditions
Reversible reactions
Ring compounds

Ring substitution
Ring

Rubber

Saline selution

Salt solution

Salts

Sand

Sandmeyer's reaction
Saturated hydrocarbons
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Sawhorse projection
s-block elements
s-block

Self reduction
Setting of cement
Shielding

Sigma bond

Silicons

Single bond

Single covalent bond
Skew conformation
Slaked lime

Smog

Smoke screen

Scap lather

Soft glass

Soft solid

Soft water

Soil pollution

Saolid lubricant
Solubility

Solute

Solution

Solvation

Solvent

Solvolysis

Sparingly soluble
Spatial arrangements
Specificity

Spherical shape
Square planar
Square pyramidal
Stabilizer

Staggered conformation
Staggered form of ethane

Standard electrode potential
Standard hydrogen electrode

Standard potential
Stereocisamer

Steric factor

Steric hindrance
Stoichiometric hydrides
Straight chain hydrocarbons

Streng acids
Structrual formula
Structural isomerism
Sub shells
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Sub-levels

Subshell electronic configuration
Substitution reactions
Substrate

Successive ionisation
Suffix

Sulphur
Superimposable
Surface

Symbol of the element
Symbol

Symmetrical distribution of electrons

Syngas

Synthesis gas

Synthesis

synthetic detergents
Synthetic fibres
Temporary hardness
Tertiary

Tetragonal

Tetrahedral

Thermal cracking
Thermal energy

Thermal interactions
Thin layer chromatography
Tollen's reagent

Tollen's test

Torsional angle
Torsional strain

Trans isomer
Transformation
Transition elements
Transition metals
Transition series

Tribasic

Tricarboxylic acid
Trigonal coplaner structure
Trigonal planar
Trigenalbipyramidal
Triple bond

Tritium

Trivalent

Trivial or common names
Troposphere

True Solution

Turbidity

Unbalanced force
Unsaturated hydrocarbons
Unsaturated Salution
Unsymmetrical alkenes
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Unsymmetrical
Valence electrons
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Valency TVO BV R
Vanaspathy QIS alml

Vander Waals' forces AREGOGUIUE sTuCIsERyd
Vapour NI nlo

Vicinal dihalides

Vicinal form
Vicinal glycols
Vigorous oxidation
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Viscosity alrdemomilgl/wiomaem
Viscous llesmi/ wpy0Mo

Volatile component

Volatile eNICat U RIoy RS

Veolume percentage L0 IMUBm B0

Velume oy 2alima

Washing seda BREIHE) S000

Waste management aoellmyaldlaoelmo

Water gas oogdasomid

Water pollutants 210 Nm1@:0018:03

Water pollution zeloellmlenemo

Water treatment plant REITVo T S BTN G (Bo

Water treatment ZREITUo0 b Do

Water vapour LIS A lo

Water =Eelo

Weak acid aflpyo @n)nsom @oZo

Weak base aflpio MOEDm @00

Weak electrolytes 3}@6nIEl EDEIEESINORIQ) D
Weak ionisation - AT SO BBGERIN IEhOEM:
Weakest oxidising agent - agone Ademcizn a0Aaule:00]
White curdy precipitate - HOUB}OD HOMDBAIDNEIDBS @ROIGHlAImo
Wilkinson catalyst - nil@danlniaeend 9odeAlDao
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