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1 SUEfd & RO SEA W a9 SEY WAN FL o ©1 FE B
2 fF geelt W v WA BY Q@ SiFEES w9 § A Y 9W 2
ST FT TH HiAT TR o6 g Freferas sifwanst
T A S AHAT B

2Mg(s) + O,(g) — 2MgO (s)
S(s)+0,(g) — SO,(g)

(8.1)
(8.2)
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sifafrar &1 aen 8.2 H FeiforEw @i wewr
Tl 1 AT W et stfefe 8 S 2
T B9 9 SAFHEE ¥ WA % SN0 NS #
ST BT S 2
CH, (g) + 20, (g) — CO, (g) + ZH,0 (1) (8.3)

I I W W, @ et 8.3 ° w8 o
TS % M T SRS S T 3 S TR
=t weon el T wrgiom o frehem o1 eiisrdter’
e WU TH TR AR T o forga ek wened
¥ TESSE % (wEE w1 o e wed o
FrAfafiga sfafwn o f Trgen 1 ferem s
T I -
2 H,S(g) + 0, (g) > 2 S (s) + 2 Hy,O (1) (8.4)
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=9 aAfafemmes, 99 8.1 9 8.4 F1 9ifa ATwi=A &
AT A= FONAT qesl T GHE B E, w A
* afferdiERe” e ol TS o SRR s,
FANH T FoHT 5 FeAtarEs sfafwmmet o e
T B

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

8.5 W 8.7 TF H1 ATATFHA atferdiereor srfafawan
TR § Wihe ®E W WA S ia e fE
3 FEES SH I e el % FreTE o
* iRt e o1 39 W sAffma—
2K, [Fe(CN) l(ag)+ H,0, (ag) — 2K, [Fe(CN) l(ag)

+ 2 KOH (aq)
1 oAl a1 K & feRmA & s aRferem
TIHEAES w1 SFE’ FE Hhd @ 9w o
SHFETH T F A TH UHE i R vard
T e /MUTiaedt a7 &l WHA9T &ar
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TR AR o SAgER Trefaten sfatmm
AT Wb H T IIET B
2 HgO (s) %> 2Hg (0 + 0, (g)
(TR siFage § sifodsm &1 )
2 FeCl, (aq) + H, (g) — 2 FeCl, (aq) + 2 HCl(aq)
(8.9)
(Tergevlt o= Feirdia =1 B Feree o frenm)
CH,=CH, (g) + H, (g) > H,C - CH; (g) (8.10)
(BTG %1 4)
2HgCl, (aq) + SnCl, (aq) — Hg,Cl, (s)+SnCl, (aq)
(8.11)

(8.8)

(e TS W )

witew sifafwan 8.11 § ©AugeEs § o9gd
BN T S 1 AN ¥ W@ 2, T WY-wy
W FANES & ®9 § THE S i 8 w8
Iyl w4 sifafmaiet @ sam o e W v E 5y
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i w-E e @ 3 sEifen 3 o st
=g, T T

JaTeur 8.1
i & W afafmmet ¥ wewifau fF fEEw
AT & @1 2 SR FehehT To=re—
(/) HaS (g) + Cly (g > 2 HCl (g) + S (s)
(ii) 3Fe;0, (s)+ (s) 8 Al (s) — 9 Fe (s)

+ 4A1,0; (s)
(iii) 2 Na (s) + H, (g) — 2 NaH (s)

T

() H,S ™ S &1 @ T, FiF eegee
G oTfEE o FAA % GE g W g =
T T BESIeT 1 Tt O e
31 @1 %1 FTESEA o WA & HEO wAE
1 AT 7@

(i) SFHR F HAM F FRO THETE H
AT 2 @1 21 SAfaEer o R &
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8 @ 2
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sifafaan (i) =1 =79 Fel sufem faan m €,

e &9 A== Afiwed 1 e T 9

Tfeefod & e

8.2 STIERIA TATHIATUT T fehanatt
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FRU TIEAH w1 ATFET T W E; WU-TY
FAMA, Ao qen oW w1 aa=EA ff 71 @2,
e 57 avel | HAfaed aw@ Wiead w1 W g
w2

2Na(s) + Cly(g) — 2NaCl (s) (8.12)
4Na(s) + O5(g) — 2Na,0(s) (8.13)
2Na(s) + S(s) — Na,S(s) (8.14)

oAt Y % T 4 sER W Hieay
FRES, Hifgan sisdEe 9o difead HewrEe wu
AT A % B9 § fafsd €1 3% Na'Cl (s),
(Na"),0% (s) 991 (Na*), S* (s) = & ¥ foma =
3t g faem smEw S0 B9 % FE0 8,12 § 8.
14 7% F aAfafEmed w1 79 o fom o -

2¢ &1 frepmT
| v

2Na(s) + Cly(g) — 2Na CI (s)

2e” T T
2¢€ 1 fAeRm™EA
v

2Na(s) % + 0 (g — (Na),0"(s)

2e” I Wi

2¢ w1 R

|

2Nal(s) + S(s) — (Na), S (s)
. &

2¢ & WA
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gfaen = fou swie sifafwanet 1 &1 =7 §
Toran =T Tewal €1 U § Seie=l w1 TemreT 9o 5
4 germgl w1 Wit g €1 g w9 wifedw
FANES F G 1 e uiehd ®9 F 79 uE ot
fora wwd -

2 Na(s) = 2 Na'(g) + 2e”

Clylg) +2¢” — 2 Cl'(g)

SR < T o et W e
el w wfafeam Are-wE fRErE g 2 A
Fgfermad i Sed 4 ©w i afafwan o 2 8-
2 Na(s) + Cl, (g) — 2 Na' CI (s) 71 2 NaCl (s)

8.12 | 8.14 T =l Afafehaneiit seae ™ ferma
ATt sTpatfirferanaii sy ‘sifardienur stfirferan’ aar
FASE UEUT THTATCH ITGST ATchal el ‘3TaeraT
sifaferar @ga 81 7= 7% =ar e 2 i et
o S STERR Wi UG SEHNu a4l gee
TR = GE foer o g SAfasienor @ s
1 I W B2 €1 8.12 W 8.14 T 1 Atz
4 wifesm, formen SiiadrwIo 21 3, IU=aeh & &9
T w5 e B, i 97 fera e weeh a
ToTERI SR ST H WAl 341 81 e, e
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wW ¥, Fi 3 difeam g &y M0 e wimn
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iR« fR Wi g0 s #1 TR
UFET ;. TRHl T 3N SOERA B WiE
Al SelaTuEl AfTehie
YIS

EGECEEG e IR Eatea

ST 8.2

Trefafes sifafen o o= sifatED
2, aiiferey Farse—

2 Na(s) + Hy(g) — 2 NaH (s)

B

FiH ST AfafEa § s AT T
st e ©, fo) Na™H @ wefira faar s
TRl B, & SHRT STHaATHIHA] 6 TR Bri—
2Na(s) — 2 Na'(g) +2e
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forT 8.1 T 0 W@ FIR T2 a4 5k F 719 gHarci TAT="T AT

q9r TH

H, (g) +2¢ — 2H (9

W Afafm #1 T erEeatEmen § e,
Hifeaw = STFIH T TR o ST
o1 V¥ A 21 39 G AR i e
srfufean Fed &

8.2.1 wfqant seiaer Temiaeor arfiufsmand
S o 8.1 H =i T 2, o eng 1w wee
T TF ¥ o 00 I A5ee o Jea faaa o @
T B ST 3G T T T U2 W I g T e
1 H A 9 TG E qn faerwd s Fen @ mEa w7
ST 21 fe #1EE Zn2* %1 318 % &9 § @ Cu®
% 11 o Tore( g o foran o1 Wbl €1 AT Zn2 ae
UEE Wi 4 TEeed wehns W e, a R
HTHEE ZnS SEET HT THS W i 59 faerm
%1 T HTeh @l 9 Hehal ¢

ST g T IR A< o Wed 7 F w609
HamE sttt Frefafas 8-

Zn(s) + Cu™ (aq) — Zn*" (aq) + Culs) (8.15)

sifufean 8.15 o faw 9 sosAl & freprea 9
Zn2 = 21 ST T o AT B 8 e

e TEde
faers | gt
FI FH B
wRfE arEEen

:ﬂﬂmm
IL ‘?ﬁmﬁqﬁ

HeEal e

2 o5 sl & frepram @ s w1 tfsdiam 21 @
T, @ frEl a5 W oA W TeV W W ST
i 21 a1 31 Forek g1 fw T weRAT Y Wi & TR
A AT B @1 2| ArAfE 8,15 1 79 36 TR
TaN forg wed E—
"o e
|_ 2¢ Fl _l

Zn(s) + Cu*(ag) — Zn"(aq) +Cul(s)

I_ QeﬁHﬁ;T

oA FH HWHEIO 8.15 B F9E M AfAfEmA i
HIETEEN F ST HO7| 3Heh oI039 W o
wdt i fie ethe o e § gaet T 11 F 1 A
wiafswa1 femerd T 3t 3R 7 €1 Cu? @1 =% T
e 2 7, fomd foem 9 H,S 9 yarfed & ™
FIIRF TEHEE CuS FFE F1 FHell 1 foem 21 78
oo sgd wAERia €, Wy R St cur oA W@
T TE T S w21 T 7 7w e faeer
£ T il 8.15 =1 QreEee #1 S SR
w T T ARY, F@ TH FW ug qu foem
T & Feia faerad & = ehae afafwn =
for 8.2 o s9ie ¢ o & wER fed i

S T % HEOT Sl 1 41 Al @ o g,
it Freifefan afafswan o wro 3-

uﬁ@ﬁmm

e T H

faT 8.2 w% #w ¥ FR g T fHoeR Te2T &F T fGeraT & a9 g4 aiet auaaTEd st
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|— 2e =1 TeRmEA —l

Cu(s) + 2Ag' (aq) ——> Cu*(aq) + 2Ag(s)

|—2e'aﬁmﬁ7ﬂ 4T

(8.16)

&l Cu(s) T Cu?* H AR 21 8 7o Agr

1 Agls) H FTT 71 I B | WEEET Cu? (aq) T

Ag(s) TR =1 590 & 9gd e ¢ fauma & |

R Fiekel Hethe ok siel o Wl T wiares e o de

At =1 goeEsE SR H gel fretatEa
sifafean =fe 2 w3

l_ 2e @ freRrEA _l

Cof(s) + Ni*"(aq) —> Co”(aq) + Ni(s)

P |
(8.17)
TEETeE T | e fafea 2 g o e
*1 fefd & Niz (aq) T Co*(aq) Sl H1 Gigal T
2t 81 7% uRfef = @ sfemrt (Co (s), T Nit
(aq)),’fﬁm(Coz*[aqlaﬁT?Ni[s))T;FUEH 7 2
ToFE[ T FE o fau 98 wfaifmer gomes
TH Il o W9 gEare we freerEa &1 ufatm
#1 W% fEoE 21 TH THEUG % SEN Tes
FrehTem 1 wafa W st wnge qen Sk A
w1 TH G IH TR AN H wE §, o wen
STl T WeEerd H G TR F S §)| aveE §
T T8 oA Wt #1 T 39 9% 9 T § fp R
FIW 1 A4l B foeat &1 o™ 2@ 81 Zafern
ToA TThTA- 4798 #1 %9 Zn > Cu > Ag T
W 39 w0 & forga s =@, aife o iR
HHT argan far TEmate @it a1 ek fafv=
R o T Sl & WiaalT Fi1 WeEd | g
UH el & Tehd ©, S T el o wi @1 5 Sell
FI AT T FEd 81 39 a1 H B9 e Fan
¥ famr = gl
8.3 ITTHFAThHTUT-HEAT
fr=fatas afafsmn, oo eeeem afedse 9 gaem
LR S T 2, T TR % U seufafad
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T -
2H,(g) + 0, (g) = 2H,0 (1) (8.18)
Tl T7 TF W wiw a 76 %, e o 7
TF W WA £ 7 H, o W H WA SEEE ()
feufd & H,0 ¥ o feufs a2 21 seRisE
w0, ¥ v feufa @ fesmof feafa wra i )
g WA T E T HY O #1 3 seteRiT womai gt
TN F| UROTEEEY H, ® ST a4 O, F
Y9 B T 1 9% H 79 7% i {6 7w aeEw
TR AR =Y 9 € E 81 =8 e B o gy
sers fowemm (o) o <wifen =, 7 f% H @
FoEE SRR T O B TeeRM W W 7@l
THEI 8.18 o IR W W P FHEl T €, Tl I
e AT Tl o= sfafEaet F e § w5
W TFA F1 TR F I T

H,(s) + Cly(g) — 2HCI(g) (8.19)
ai}lT
CH 4(g) + 4Cl(g) — CCL(l) +4HCl(g) (8.20)

wEHArSE AR F I W aAfufwwst d©
oA TR F T W Tt S -HEn
Terfer =1 Tompre fomen o €, WifeR eTq=rE=E sfafmeed
w1 falE T =1 ook 39 fafu & =7 71 w0 € T
T UG WA ¥ AfuE ey e soee
A O e ¥ @ W #1 Seedond-g8.18 o
8.20 % o THIHIU | TH SlEr TH YR ferad 2
el & addl s W aEy ot quta g

(o] (0] +1 -2
2H,(g) + Ou(g) — 2H,0 () 8.21)
(o] 0 +1-1
H, (s) + Cly(g) — 2HCl(g) (8.22)
-4 +1 (o] +4 -1 +1-1

CH,(g) +4Cl,(g) — 4CCL () +4HCl(g) (8.23)

TR 9o fe 9w fF gl T =
FHE aW oE-drE W@ o AU #8159
TEFE § M 9o T 3 S 9 ey
afafwnal = T | Tui )

Tepedt difiren o ava it ST TuT-GiE SHeht
SfaieRTuT feafa w1 2w €, fad 30 fam & amaw
W fowmar Sar ¥ R WewdER e ¥ geERE
T e ATk SEA-ROT AT § Heleg w1 €1

T T AR TN A GH o 59 96§ R
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i § wH W A afesm dge-won 21 sEfey

Aifires/ 3T o foREl T T TR HE 1 °A

S o6 fou e Tem =m T #) Aty R sy

oA § RS a9 % R wien w1 0 arfus T

Iuferd &, (9 Na,S,0, / Cr,02) @ 39 o &I

ST~ HEA SHF FH THV[A Tl ATFAH -

T w A Bl o B aeHE-E

o o TrefafEa e i aai—

1. el § T A STHgE S9 H Wtk g
SATFAFT-TEA Y B 81 FAem: H,, O, Cl,
0,. P,. S, Na, Mg @1 Al H =+t wwAmpssi &t
- HE guE ®9 9 v 2

2. SHeel U GTHM] ST S § O] oht S
e 5 AEA H TeYd AR 9§ 39 YRR
Na* 3T2H & 3R 0-9& +1, Mg 33T
H +2, Fe™3MFT Fl +3, ClI- &7 T -1 TqeO
O WA FI -2F WA W egA H SR
TRl § TR O-He +1 2§ qer |t
g TR wrge 1 e -HE +2 3 2
Uit i Imeh difienl o siedim-Hen
HEE: +3 WA Sl 2

3. sfusier AR A D A
e -2 F ¢ T % YER % e foed §
TEA- RSl a1 g AEEEEl § AN S99
ARl &, Sl o o T UH-gE @
We-H9 2w F wWeEEe (SE-H,0,,
NO,0,) # Wo® ifaier WA SesHl-
HEm -1 ¥ gT RS (FW-KO, Rbo, H
T AT T % faq sifeEem-He
-1, Truifm =1 T 21 gHU AvER 9gd 9§,
Torere iR SEWIHANES (OF, )T SBaiisH
TEFIATEE (O,F,) T AfTh § feriia 1
SFHTRI-HE FHI: +2 T +1 B| TE HEA
St 1 e fefd W feR 7, Sfe 7w
I YAHE €A

A faem

4. TESSA F AFHEO-TET +1 B ¢ e 39
T 1 BgH, el e TH TpAr A
2 (horet T el 1el AR ) | S o ferg LiH,
NaH @ CaH, ¥ F3gIe HI ATFHEHRI-
H@e 1 2l
Teft TR o weeiii w1 erfaiw-ge 1
A 21 FfTE § TS A % 9 seeE
(CL Br, 941 1) =1 siadrmo-gen o -1 2
FAR, FHE T SAEH 94 AT W FA
T E, A TR AR YAeE w2
SRR} — STFEIeTEAT qT ST gl
6. FieR W\t T w1 TR wes %
di5tg 9 e E A 21 agEE el |
TOF W THM[T T SRR - WA T A
AN IW APA % AN F T B 2| TH TE@
(CO,)> ¥ Tl “Hierdisr qem T e T i
iR To-HEemat =1 9 -2 €1 g
39 T7omi o5 ST ueE § 19 W A § Suien
fea sfeed o &1 AFHF-TE 70 9" H
T B e T B TR enifeorn ol @ et wE
YA BT § T STefTfeeh qel shi SR HE
A AT HONCHE Bl E| HRHU g a3
oA AT GET T 21 TR & = o
T o fern SRt sel-wem # SRl S
ST ToT-HEd B U o o o gg o-wem W
H 10 e B TEe @i W ¥ T T o %
T &1 TeIAY ST - AR | e
o O g e 81 A sed | s en
| & 7 % =edl €, S frefatad A o @ gm
e T T
AT TO-HE o T T S0 STEEe
T 1 FA $ft %2 IR fRA S e co, W w e
F HATRNF-TRe +4 3, 9 THE TS w-
T | 7 TH Uw AT B AR Hae
—0 3| TEH AeE 9% § Tk o w1 e Hen

[0

=t 1 2 13 14 15 16 17
T Na Mg Al Si P S cl
Hfiren NaCl | MgSO, AlF, Sicl, PO, SF, HCIO,
T i AR T +1 +2 +3 +4 +5 +6 +7
SRR 0T ST
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IEEH ATfe-sTeen &1 <vidl 1 S e
WS Wi o ATAN MR § g hT SAFHH-
FTEE w1 I SENE § wes § fom 9@ 2T
Tefeh Hehd™ el S 21 39 YR AT FEse e
Affew FATES F Au()Cl 3 Au(lCl, femn s
2 T TR =9 RS qu R E FANEe @
Sn(l)CL, 3R Sn(IV)Cl, foran STt 31 sfierfem-gen
T qftee ®i e s W ufeed % w9 o
wEA S #, W ogg wgEre o o weree <@ @
wirsfist sAfadpa srawen | ¥ 91 et o ¥ 59
TR Hg(INC, 1 219fed s7awen Hg,(Cl, 81

AW 8.3

e TeheH 1 ITAN HTd g, FAATeIEd AR
1 frefyd ifs—

HAuCl,, TI,0, FeO, Fe,0,, Cul, CuO, MnO
9 MnO,

£

AT oG ®i o o fafve fawi o
SHR YRS Ui 1 S -He 39
TEN B

HAuCl, - Au 3

TLO - TIH 1

FeO — Fe &1 2

Fe,05 - Fe &1 3

Cul = Cu @l 1

CuO - Cu &t 2

MnO = Mn &t 2

MnO, = Mn &1 4

zafem =7 @it F1 fre 39 v i

HAu(IINCl,, TL,MO, Fe(I)O, Fe, (IO, Cu(lI,
Cu(I)O, Mn(I)O, Mn(IV)O,
SATFIRTU-GE o foam &1 wEm SiaiE,
1 uftifa %04 & foru g 81 wén § 7w 9w we
TFd -
FTTardeRoT : feu U =ref | a1 St - g
7 Ffg
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STU=EA ; feu e uee § o o) st -TE o
=
SiferdTeRTIeR : o7 2If9sRE, S f5u Tu geref § 9w
T AR H G T AFIERH
‘g’ o wEd 2
U ¢ a8 AwR, o T T 9w o 7 =
Affw-gen § w10 FU 3= Reeee §f #=d 2
IETEI0T 8.4
To5 wifee f& Fefatea st ==
Afafwn 8-
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,(g)
= TS I UEHH HifSQ, S g ae
e B @, S st o fewE w
@@ F ] EE

£
amE, T eAfafEw o mvi sifeenesl @
SRS fod, fSeer gRomsasy 59
U 2
+1 -2 +1 -2 (¢} +4 -2
2Cu,0(s) + Cu,yS(s) — 6Cu(s) + SO,
a4 7n 9% frend frebed ¢ foF g8 aifafwan
T T +1 ST H I AR STaw T
AT T FEEL F -2 T +4 Tk A FHIHI0]
2 w1 2| gEiey Suie afafE srsEE
aifafsran 21 sk sfafem Cu,S o wewe &
FHdF-Tem #1 gfs ¥ Cu,0 TerF 2
#A: Cu(l) HFHEZ g T2 Cu,S F HTHL
W Cu,S 3N Cu,0 ¥ FIM i e
Hen #1 &M o WEed® F1 @ Cu,S
ez gl
8.3.1 U=Eg=T Tfafehanst & wea
1. = arfafaand
M St ®i TH TSR forn S 8- A+ B - C
wH sfafwnet #1 sreseeE afafeEn g9 & fen
Ad BY U UH H A I H a7 €9 H & FA
=few) T =l <ga wfufead, 98 o= =90 H
st o o afafEaTd @ B € aen
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srfafsrand, e egaerdsT 9 sifafer 3o =i =
ITEN B @ T, e sffEad Feen ol
T 9ot % FT Teaqel SEE E-

0 o]
Cls) + O,(g) — CO,g)

0 0 +2 -3
3Mg(s) + Ny(g) — Mg,Ny(s)

+4 =2
(8.24)

(8.25)

—4+1 0 +4-2 +1 -2
CHyl(g) + 204(g) — CO4(g) + 2H,0 ()

2. atuge arfafwamd

ST sttt W sfafmmet o fagdha 2 21
oS &9 | 1o aifafsmned o sia A &
wfers ol & fagfed e €, formd =9 9 %8 7% 7=
Y T w81 TH Al &) sifafEaed & g §-

+1 -2 0 0

2H,0 () 25 2H, (g) + O,(g) (8.26)
+1 -1 0 0

2NaH (s) 23 2Na(s)+ H,lg) (8.27)
+1 45 -2 +1 -1 0

2KCIO, (s) 23 2KCl(s) +30,(g) (8.28)

A | SET W OEH UM ¢ T I afafemet §
B9 % TRSISA T qon AffEa (8.28) H wefurEy
FENE oF TR 1 S E-SEn | $E aieeT
T BN T2 g% 9 o =AW < Ay § g
+2 -2 +4-2
+ COy(g)

+2 +4 -2
CaCO, (s) 25 CaO(s)

3. Tavemum srfafamand
foerre aifafwanati & 9t & @rE= (A W)
THL v % AFA (I S)) g ferenfud € S g
T 39 YHR yefie fma S g
X+YZ - XZ +Y
foenm sfafrand & wbR #1 FE i- uig
fozemm qen 27urg famemaA|
(37) g fawamo : =it § ©F O T Og =
o e o fawenfo 1 Ol 81 @€ 8.2.1 &
I 9 39 Weh 1 STATRanaT =1 S7eed e
o ¥ urg fereea sifafsmansdi 1 3w wigeia
sl 3, TR W AT Y g g I R ¥

A s
fer 2 81 3Th F@ I E-

+24+6-2 0 o] +2+6-2
CuS0ylaq) + Zn (s) — Cul(s) + ZnS O, (aq)

(8.29)
+5-2 0 0 +2-2
V,0; (s) + 5Ca (s) i) 2V (s) + bCaO (s)
(8.30)
+4 -1 0 (6] +2 -1
TiCl, (1) + 2Mg (s) -2 Ti (s) + 2 MgCl, (s)
(8.31)
+3 -2 0 +3 -2 0
Cr,0; (s) + 2 Al (s) i)AIQO3 (s) + 2Cr(s)
(8.32)

T wft | oTTEEs O eTutad W W eTia
A3 ArEEE 2, Foe soiae Freper-guar st
9T W qor § e B
(&) 1y Tomemos ¢ sty fomemme sroEETTEE
Ffafwaan ° TEgeA fowurmE, e fommm
anfe gefw sifafwand wfga #

Tt & HTY 9 FT 4R TS Y (Ca, SrA
Ba) 9% fizse ¥, & toa 9o & RS #

foreeme =2 <4t 2
0] +1 -2 +1-2+1 o]
2Na(s) + 2H,0() — 2NaOH(aq) + Hy(g)
(8.33)
0 +1 -2 +2-2+1 o}
Cals) + 2H,O() — Ca(OH), (aq) + Halg)
(8.34)

Hrfiferm, SPA AfE F9 |fE O o o
TTEETESSH 9 %1 SeIEd HE 2

(0] +1-2 +2 -2+1 (0]

Mg(s) + 2H,0(l) i) Mg(OH),(s) + H2(g] (8.35)
0 +1-2 +3 -2 0

2Fe(s) + 3H,0(I) 25 Fe,0,(s) + 3Hi(g)  (8.36)

Tgd W uge, S viee wor | T T8 e,
oyl 4 FEere ) fasfug w1 mad 31 el 9
TEEESNA S9 UG g W Seafsd g €, S e
¥ w78+ hefgag 9o o3 o v &5
HTgAl % IR0 &1 STRAl | BTSN & faers
T T T
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0] +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(8.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) — MgCl, (aq) + H, (g) (8.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeClylaq) + Hy(g) (8.39)

8.37 ¥ 8.39 9% H wfafEand wEmemen H
STEEEL 0 T FTH § SYENT 1 g eE iE
e 1 Tfa emge =1 wfETa w9 ufems € W
Fe SHi 1 6fed oqail W =an a1 Mg St arefa
Wi WG = foru s==aw 2l 21 faeel (Ag). Tee
(Au) 3% orgd, St wepfa W Wiehd Srewen o OE Sl
¥ TRSEEE o § o fEa T F £

e 821 U 2q 9% w9 W gF ¢ 5 R
(Zn), IR (Cu) 9o THEH (Ag) HIgali &1 seiae
ANA H Y IR SqeTEs fEarsiera-wa
Zn > Cu > Ag Sl &1 wgeli & 9o TelsH
Hisraan it w1 s 21 sed 9roft & 174 o |
TR § SEEH 9 A 9 W T el @l
St Tameiterar foferat 2t St &1 5o 1
T g TF THA W A@fEwa ¥ F 9w e g
FAMEE, AMEE WM aEeEs e fawenfm #=
TR €1 aTEE W TS W Sl i €
T 7 9@ ¥ T #5399 Al fowenfog 2
& 2
+1-2 (o] +1-1 (0]

2 H,0 () + 2F, (g) — 4HF(ag) + O,(g)  (8.40)

7E FEO T fF FAAE, FEA a9 A
TR R e sfafwand ae: S foerem
W gfed @ W@ F1gEl @ s qu srEeEs
AT F S WeE faeEAl ¥ FRT 59 TR
foreenfua =% Tl -

0 +1 -1 +1-1 0
Cly(g) + 2KBr (aq) — 2 KCl (aq) + Bry (1) (8.41)
0 +1-1 +1-1 0

Cl, (g) + 2KI (aq) — 2 KCl(aq) + L(s) (8.42)
Br, @1 I, % @i aen ccl, ® faer 2m <

TR0 TR fAEEE o W A SR W TEEE S

HEA B ST AfETE # AEE 9 ° 39

TR fog 9w §-

0] -1 -1 (o]

Cl, (g) + 2Br (aq) — 2CI (aq) + Br, () (8.41a)

257

0] -1 -1 (0]
Cl, (g) + 21 (aq) — 2C1 (aq) + I, (s)  (8.42b)
TETeTen H Bre A -1 vhewr-fat, faeme
vafed AW o Tier’ (Layer test) 'E»}'Eh'f TR
AT 8.41 T2 8.42 ¥ T =AM STATETER el
2 T 36 UK faoa o 9 AEeEe HEE w5
e T HEdl 2
o] -1 -1 (o]
Br, (I) + 21 (aq) — 2Br (ag) + L, (s) (8.43)
2o famme w1 sfufeme w1 sfEitTs
AWM B ) Semsel W Fied @ wii| o fon
st fafer ) savasal gt &, for fmferfaa
Afafsn & =9 -
2X° o X, + 2¢ (8.44)
TR X FEeM T W WefE w31 waf
TEATTE FEA W CL, Br 9l I &1 siiadisa &
% forg wisaumed sV Teiia Sues ©, T
[l F, ¥ 5o & fag #E «f et wee 59
T B FH F, W % % o shae foae- o
B ST #1 U wied €, Fome s e
AT TRt |
4, TEETTaA sTfafwant
SO ATfRad foew W Wi sTSEee
Afafmand €1 R afafEn § 7= # T
TR 3TEe U WY ATFigd au1 =g
it 21 srEmTEA sfafwEe ¥ whea e W
T Y HE A AT ST e T Hehdl
21 foramiiel sl § T2 T WeatEs e
FraEen § 2 T qe THrAtTE uftedd § SH A W
Tt A ey St ared ure w2
FESEA TIEEES F AY9ed UF wifEd 3SR T,
BT SIS a1 ST e 8
+1 -1 +1-2 0
9H,0, (aq) — 2H,0(l) + O,(g) (8.45)
T2l WiaEEe 1 SARdSE, o -1 s § g,
O, H Y[ e § 941 H,0 H -2 s7ae | ufEfid
3 AR
TRTERRE, Yo a1 FEE F AE Wy |
e frefafad g | g 2 -
o} +1 -3 +1
P,(s) + 30H (ag)+ 3H,0(1) — PHy(g) + 3H,PO; (ag)
(8.46)
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0 2 +2

Sqls) + 12 OH™ (ag) > 4S” (aq) + 25,07 (aq)
+6H,0(]) (8.47)
0 +1 -1
Cl,(g) +2OH (ag) — CIO (ag) + Cl (ag) +
H,O (1) (8.48)

stfuferan 8.48 W] fads® & 3R &I S 2
Afaferar § a-erer TRYEEe SEE (CloY) T
ol W AFHEHT Hh TR AN S 3 T
TAMT B9 20 T AHA 991 AHEE §H ST Yhia
W B 8, S FAn g atatEar 8.48  waiiE
2l &, it & @ ersiiE @ sttt fa=r gn |,
S9lq T THR B 2
2 Fy(g) + 20H (aq) = 2 F(ag) + OF,(g) + H,O()

(8.49)

Tz og[ 3 #1 9@ ¢ 5 afufwEw g49 ®
e Tqeia 5 § ffa #ee g atediee ot
1 1 FEANA B e T T SR s
®oll T B o O HACHSE AR STerEe
=f¥Te T HT WAl

TEHT Aol Te ge T feliedl © wese
ST Y9 @l Ze Fehd |

el 8.5

T W HE W SRS AT Wi T
Tt @i i

ClO'. Cl0,, ClO, T ClO,

T i wivim w afafEd o fataw,
STEHHITA =T 2

'l

FANE o STE SEASH dEE FClo,
STEHIITA F&1 9, FAie 37 e |
FALA AU IoAGR ATFHRTT AR +7 H
Sufter 21 919 Al ST S ST

arfufsrard T9 yer ¥

+1 -1 45
3C10° = 2CI + ClO;

+3 -1 +5
6clo, hv cI + 2c10;

+5 -1 +7
4Cl0; — CI'+3ClO;

oA e

SR 8.6
FrefafEn soaama afufsnet & arffsa
HIfIT -
(%) Nz (g)+O,(g) —2NO (g
(@) 2Ph(NOs)s(s) — 2PbO(s) + 2 NO, (g)
+ 1% 0, (g

(1) NaH(s) + H,O(l) = NaOH(aq) + H, (g)
(F) 2NO,(g) + 20H (aq) — NOilaq) +

NO; (aq)+H,0(])
Tl
sAfafwar ‘&' & AfTn ARfew AiFEes T
F A gR G 2| qg TASE SATAEHT #
SR B AfEiE ‘|’ U we Awee @ |
o4 suEfed gl @1 sEfele TH sfdfEar @i
YA Avil ¥ arffea e &1 aifufE 0’ §
W H S ERSeH i foRuuR TEeRe
I G B o ey SRS T4 at
2| ZRfe 58 fawere SR’ hed B eifatm
“q' T NO, (+4 275%=IT) H1 NO, (+3 2T5%2q)
U1 NO, (+5 TeN) § STHWTeA g 1
ofen g aifafehar SToREME  STuEE
atfafEn 21
3aTelur 8.7
frfafaa sfafwand s/ &1 9 &5 g6l 82
Pbs0, + 8HCI — 3PbCl, + Cl, + 4H,0 @1
Pb30, +4HNO; — 2Pb(NOy), + PbO, + 2H,0

k5l

a@d § Pb,0,,2 T@ PhO @1 | W& PbO,
1 T A7 %1 PbO, § TS H
HATFHHITT SRl +4 T, F(eh PhO W ©S &
T SRR AT 42 Bl PbO, TH YR
HArrdTEE (S = &9 1) $1 «ia et
T WA 2| TN HCl & Fage S &l
FAA T aiffiepd BT Tehal 21 g9 g o B
H T TIfE % PhO TF & S 2
THfeY sTtAfmaT—
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Pb,0, + 8HCI — 3PhCl, + Cl, + 4H,0 =fF HNO, @ U el 2, 31d: PbO,
F1 A o  fave R § - I HNO, % i 8 a1 ar S &
(2;’;;’;;}1;;_’& 2P;’Clz F 2D 2PhO + 4HNO, — 2Pb(NO,), + 2H,0
+4 = +2 0 34 #fafe § Pbo, ®1 HNO, & dufd
PbO, + 4HCl — PbCl, + Cl, +2H,0 fafskaar HCI ¥ M =rel =ifafsan 9 efem
( o= sfafaan) ni
far=Teaen  atferdteRtur-deEn faramama

Fh-7f = 3w @ A 9 few E O o @ T @ deism-gen s e 8l s .0,
(S FEH S AEEU-EE 4/3 2) Br,0, (S a6 @ Rfe-ven 16/3 ) a4 Na,S,0, (SR Wt
1 siFiE-we 5/2 2

| WA R e aemten wed @R, #iE wwd & s eEe s
R o e O e oo e e o B e B B - T e M e - e |
W 8 36 a2 fF 9 aw, fes Mo siede s a8, sem-sken s s § Iufen
€l C0, Br,0, @M S,0f W & wEAs § fefetan SR G -
(F147 HEIFEEE) C,0, F HEA F-

+2 0 42
B=C =G =1C =0

o

o : s O\\ +6 +4 ‘ ‘ % +6//
Br,0, (JEaMIATRINES) 1 & 2- O=Br —E‘S‘r—Br\:O
7 N
O o 0O
(0] (0]
i - = = ks o s -
S,0F (370 um@re) & e B O—ﬁ— —S—ﬁ—o
@) O

v ol % anifed S S o % o wE W o s s ovi 21 3 % W
T T 0, ¥ A FE W 42 SFTET A W A4 A Y AREO S ¥ € AR T s wem
4/3% 9% H R AW G A F1 S-S +2 A 49 9w FEA B9 8l T R Bro, §
I 99 I JEE FHE w1 A FE 46 € 9§19 A @A W #1644
W R fRt eligd wen 16/3 adfoma § 5 8 g wER 8 v S,00 § fE Al < gewt +5 siwfem
SR T W e G WeRd W Y Ui €1 UW Wl W %1 SieS-wen %1 SEd 5/2 w,
WAl AEE  OUE Hew W F1 AEHR-Gen A9 +5,0,0 791 45 B

T R 2 T (T e wed € (% foe e Se Fi eH gEeE 9 o ey, andtasd
SR HE SEH WO G € Wh e €1 s s 9@ i e fRed fum T a1 feees siwiEm
s fog, d 39 W9E A e 6 98 thow Sied e SeEq €1 ovwd H 39 Wi fave § uw @
e qiE AEiEe st ¥ (R Fe WE g W W FEH €)1 FeO, MnO, PbO, FI 3 W
ATF T, 5 B e €, 5 e g # s e wd €l 0, w08 i i simm
g WE S BT FE: 4+ A4 M B
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8.3.2 TU=EISd ATUfchanstl &1 |
ST SATaTERme = Hgee o forg <1 fafusd =
yEiT B E| TH W UE fafy swEEw &
ATFHF-HEN H uEdd W | € e g
fafy o sro=rarT=a sifufswan & < 9w o faves T
ST T SRR el g ¥ SruwE | < A
fafuei 7 woem € Fu Sfsa-favm o TsrEn
TR TET HI B
(&) sAfedttor-ge=n fafy
w1 Afafemaneti 1 it sedieto-srgags afufwaed
o fora off fopen o wm1 o o Uit qen w9 et
SRS & TF T4 BF AfeUl 37 TR 5 - He
fafer =1 59 wofi| = E—
g 1 : B SAfaEReRT qun 3ol o 98 g fateu)
g 2 : AT o |t 9w o TEet wi et
I TS T TEEI, ST At §
uferA = = 2
UZ 3 : Wedsh URHIY] T Q¥ UL/ S Y AR
e o 95 91 B H1 T i) g e wee
q 31, a1 3G we § O FHifaa, 9 J FEE E
e (afE smeeR! o fR < gere s @ @ € aen
T W SR T T W@ E A e B g,
a9l wHfEn R 39 A 9 Teag B W At Afaenst
T ST o g 6 A2 T A1 SR ged 3w
TR § fAuifa 72 ®1  F
U2 4 : 7% 9 fifvem =X & 5 aft afufera seiw
ey ° 7 W E, 9 He T OH- 319 S99 ©IF W
Sifen, aife AR qe SmET 1 Fo A9 T
3N =% st el mew § 99 o €, @ HY
STE 1 STAM Fifer) Afs e @A g, @ OH-
AT 1 IYAM IS
g 5 : AW A IR F TA-2T] FSHL, FATH
Al ST TTEEHA WAE F1 WA T FHE aAEU)
374 SRS % TTHE ST Hen &1 o Sia Fife)
afg sfysrel qen Soel WO (I R)  effeee
ST sifafEar w B

STEY, TH @ TEIEI R WETFd 9 3 Ui B
TR

oA e

3ETREAT 8.8
YEE SEEEE (VD) K,Cr,0, ® Hifeam
TeWTEe, Na,SO, ¥ =i meag ¥ Hifmm
(Il) ST T Fethe AT 2 el 42 AAH
Afafsw= fafau)
k5l
e 1 : AfE H @ T UER 5
Cr,0; (aq) + SO, (ag) - Cr"(aq) + SO,
(aq)
g 2 : Cr 8 S & SaH-ven farai—
+6 +4— 3+ +6—
Cr,07 (aqg) + SO (ag) — Cr (ag) + SO
(aq)
qE TH A6 b Yuh ¢ T SEHME am?a
ST T HEhTRE A ATIHF 2
U 3 : AFHFEm-gEnaA F1 95 A 5w
T ST Q1 5% U THIA A50—
+6 = +3
Cr,0;% (aq) + 3505 (aq) — 2Cr™" (aq) +
+6
3507 (aq)
TS 4 : Fifh AT AlfwEa T weam o
Eoie i B B 2 e e e e
T T TE 2 gEfer A s sH' SifEy,
oo emafe e s TWH # )
Cr,07 (aq) + 350, (ag)+ 8H — 2Cr"(ag)
+350,” (aq)
g 5 : ofd | TGS TS i TV it
Hfera STT=d=a AffFa I ®E o6 fag
T AR T WEn H 9+ v (A
4H,0) i Sifgu-
Cr,0: (aq) + 3S0. (ag)+ 8H' (aq) —
2¢r™ (ag) + 350,” (aq) +4H,0 (1)
SIRAT 8.9
AR Wegy W TR A e A 9
wafera amafrer wifsifsran wHER fafew
k5l
U2 1 ; T H G0 TH UER W i
MnO,(aq) + Br (aq) = MnO,(s) + BrO; (aqg)
Ug 2 : Mn & Br &l sliedieo-9& fatan|
+7 -1 +4 +5
MnO,(aq) + Br (aq) >MnO;, (s) + BrO; (aqg)
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v stk

TE TH AW W GAF T [F T A
HFEHR T G AHES AEH ATHEE B
g 3 : dAieew-gen § 9fs & g &t
T FHIfAE " g @R B W UH HAH
FEY)

7 -1 +4 +5
2MnO,(aq)+Br (ag) — 2MnO,(s)+BrOs(aq)
S 4 : it sifuafewan ad geam § g
I € T AAE SO UF §HH Tl 8, sHrer
(e e Th T9H S°F o fog S1§ i
20H 277H Sfge—
2MnO, (aq) + Br (aq) — 2MnOs(s) +

BrOs(aq) + 20H (aq)
U 5 : 3 U FESSH WHS il MU SHife
T AT AR STYE g § we- A (I
TF H,0 ) F Sifen, ey w@afea sr=am=a
srfaferan w8 Su—
2MnO,(aqg) + Br (ag) + HyO(1) = 2MnO,(s)
+ BrO; (aq) + 20H (aq)

(@) rg-Ataiwmar fafs
39 fafy g <4 o1g-sfafemmet =+ -
Hifem w ¥ 9 A W S & s e
sifafear wra & 2

A wifey fF 86 Fe? 394 H Fe¥ 3@ o
SEHWS A (Cr,0)* gW ol "eaw H
s afafea do= wel 2, famid cr,o%
A H Cr* AR H ATHEA B € THeR Ty
7 freAfeafag #e0 38@ B-
g 1 : FEGfeId HHIS S AEE w0 fAfEn-
Fe*(ag) + Cr,02 (ag) - Fe™ (ag) + Cr’*(ag)

(8.50)

U= 2 : TH THE W 1 AG-AfafwEweT o favaa
Hifeu-
AFHFT a7g : Fe?* (aq) > Fe*laq)
T 3G : Cr 05 (aq) = Cr'ag)

U9 3 : WO - AffEa = O T H ¥ wrfafem
Tl e 1 Hgfed it erg-erfafwem o
FifafEa womEt #1 Hgfed & & fau o @l 2
T W E) SRR o1 - aAfafw A Fe W] &

(8.51)
(8.52)

261

fou wew @ wgferd B
Cr,05(ag) — 2 Criilag) (8.53)
TS 4 ; e WA OGS Rl sta-sifatea
¥ O WEM] % Hged o faw H,0 7e H WA %
Hge & fau H* Jifswl 39 7=R 89 Fefated
sAfafwn frerdt 3—
Cr,07 (aq) + 14H" (aq) — 2 Cr''(aq) + 7TH,0 (1)
(8.54)
UT 5 : Ag-AfufEmed § oEe & Haed o e
o Siftgul S erg-sfulEme § TeEel @i
T U S W@ o U SR R O W
T T SHE W § 0T HIfAU A w e
Fe®* (aq) — Fe™ (aq) + ¢ (8.55)
3 AT AE-afafw F1 aE @R 12
e ¥, 6 Te Sig A ¥
Cr,0. (aq) + 14H" (aq) + B¢ — 2Cr™"(aq) +
7H,0 (1) (8.56)
Al arg-AfafaEme o seeeAl & g guE 99
¥ foru it o afafEn # 6 ¥ TN FE
=W R fomd -
6Fe® (aq) » 6Fe® (aq) + Ge~ (8.57)
ug 6 : S srg-sifufmast e wogw o
wfafs=n ww = € 9 T S o Tome T
A B
6FeZ4(aq) + Cr2072’(aq] + 14H4(aq) — 6 Fem(aq] +
2cr *(aq) + 7H,0(1) (8.58)
U2 7 : GoAua witew T OuieRr = gEl SR
TREH! T G G 9 GHA F1 T8 ST g
Tt € o wefieRtor & wRATOE S wen qen e
w1 g @ Gaer 2
g meAg § siffEa @ TEd @ SH YR
Tfera Hitey, 99 a7 WeAE § wd g1 9" |
TR oF S @1 He 2T 1 Wl o 90Et OH-
g <ifew) ST He 921 OH- T U 1% e 27,
el <A F1 SigwT H,0 fera Sifsm)
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SIEA 8,10

W (V) 99H &g w8 sieess
A, [ SfvaE e 1, 9 B (V)
AFEE (MnO,) H MFHFd F T TH
eTeE=Y Affsa = S AT gfer smatTs
sAfaferan fafam)

&l

U 1 : Tedl 29 erd TR foad £
MnoO; (ag) + I” (ag) — MnO,(s) + I5(s)

U2 2 : T HAG-ATHHAT TH WHR B

-1 0
ST G- ATFT Tag) — Iy(s)
+7 +4

ST G- MnOs(ag) — MnO,(s)
UF 3 : IR ST5- A H [ T
Taer S T EH forEd 2-
21" (ag) = L5 (s)
U2 4 : O WHY] % Hqed o AU B9 SUEEE
SAffsrn & 2% S 2 S-S Sied &
MnO, (aq) - MnO, (s) + 2 H,O (1)
H TE] % Hqer o fou 30 o & 9% HY
AP g =
MnO,(aq) + 4 H' (ag) = MnOs(s) + 2H,0 (1)
i afafeEn amE wem § a6 8, Tt
4H" 5 T T & THT AR T9 40H ST
2
MnO;, (aq) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,0(l) + 40H (aq)
H' 7 @81 OH &= o 41 &l H,0 | J&er
T OO FHIEHT 59 M-
MnO); (aq) + 2H,0 (I) = MnO (s) + 4 OH (ag)
U2 5 : 39 UK H ¥W o srg-afufmast o
ST T Hger =9 T fafy g w g
2l (aq) = 15 (s) + 2¢
MnO,(ag) + 2H,0(1) + 3e” — MnO,(s)

+ 40H (aq)
TSl H1 GEN Um WHH M o fou

oA e

ATFITHIT 75 - ATAHA HT 3 T G0 AT=AH
oG- AT R T 2§ N B B
6l (aq) = 31, (s) + Be™
2 MnO;, (aq) + 4H,0 (1) +6¢”— 2MnO,(s)
+80H (aq)
UG 6 : THT G- AT HAA I TS I 3R
% Tl W T W TE HHEO W
wa i
61 (aq) + 2MnO,(aq) + 4H,0(1) — 31,(s) +
2MnOs(s) +8 OH (aq)
g 7 : sifaw G suian € fF <A SR &
TEEOST T HSA qA1 A Fi g § FHiw
Taferd 2
8.3.3 ITU=ET= TTUfRaTsT uT meria
TATIA
iR T ® 71 W A fafy & g e
&, foras e e &1 yaer pH asaviel SgaF
1 YA F T foerE | 96 #9 2 T9E w9 F
ST e o s fafe s S wed 2,
foud sreio=ag "eETeie WgEe # W W
freRz/afadiies &1 wae@ 9@ ® W GHdr 2
STEATEE AR oHgEe % v frafafes
SaTE 5 Frefaa e g
(i) =fE FiE faswre (S = fodt w8y o = 8,
FE—THTEE A MnO; ) TIHEH (Selfindi-
cat.or)ﬁbbf“ﬁ:ﬂTﬁf'Tffi:Eh_Frﬂ%‘IHE{C%W?TREE(Fe2+
A C,02 ) T AT AW wTFE o TH A, @
99 Sfag U T 81 MnO; A H1 Higdl
105 mol dm® (10 mol L) ¥ %9 &M T i
TeTE U1 H1 YW T wern femdl 21 TEd
qotag T I = W e 2 S, el
ST T AT AT A TEHieRT-
fufd o 98N w9= o1 § 2 €
(ii) ST MnO; = SHA § gl €, Af% S i -
SAarEs oF Sifad e o Ui 81 S 9w
SfeRfFa BT AR 21 W -l W 7
THH HAT SEEW Cr,02 5 fa 5 g, S
T T TRl T, Ak goatag o &% 78 SRH
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dopes bl

THA goF FI S Feh Te0 e 9 I8H
A T T WhR AT ATy 1 gAE el ¢
(iif) T o fafy ot sueen 2, S due S A

ot ¥ T WA A 3T ATIRRE] 9% S

2,9 I o W sifadEd B T 51 3ER

% X -

2Cu*(aq) + 41 (aq) - Cu,ly(s) + L(aq) (8.59)

= fafy %1 oTuR EEE 1 =E % WY Tel
e @1 2 a9 A i gEiEehe s 9 fave
wifafarar 3, S o= afafEa off T
L{ag) +2 S,0; (ag)-2I (aq) + S,0,” (aq) (8.60)

7T 1, et & sfaea €, K1 faee § K, %
wq ¥ faerg 21

ATy B WM SO TEEE A€ 9
iR T & F
8.3.4 ATHARIUT THATOT T AT
IR e | A9 T WH T € T sTeEea
farferal &1 Ferprer TanER g 31 faere w1 9
%0 aedt T 2| O H T 990 TEel a% A
T5fa 1 sAfafman § Hord Ay (T ) o6
AN AR SoEEH T § g % ®U § a1 AT
5 *1 FewRM TE-gfg * w9 H @ 9|
8.4 Tu=rAige= TRTfehamd awr

TS WehH

7fg fiT 1 B *1 HIR Aethe o T § gan, @
AFAFFAT (8.15) o STER HTd A fE@rg &4 21 7
AreETEg wfafEan & S 9 9 I w1 seEeH
o eI T g e @ stfed foe emem
o FY H Tl T T HIO ST BT ST B GG
& w0 H 2 71 29 sifufma o s o o g 2
At 1 o forgd S W uftEfda 2 o 21 gEee
fam T Tewe faetam | i o1g =1 Jraa &
YT B G €| TH FIT Tothe el T aFL
W Tad &, W T oS A U B 3HH S < B TH
TE At ¥ T Hethe wiiel 2o € aen forek i g
o1 et TEE e B R oft " § @i o st
T 2 A S S § g SR SEek oe % e
o HATATS T UF F TR oF AT A AT
Y U WY I B 2 ST q1 AR

263

G- SAtafRnE! 1 Ut Siieis =1 59 €| SfisrdieR
Jo A= st o 9 7w uSied o e
T STTafad el 1 T e Sty o iefa gm
i TR Fed E

M SEEEd W=EY T STUHEd =EY 9 T
et @ W Rt @ g qUeR S ww T g,
W SR (SH-SE/EE) ® g #1 SaE
fere, 59 WM H g =W g w Zn®'/Zn @
Cu?' /Cu B T 70 €1 S H siigd w=E
AUEtad el ¥ TEd fomn W €1 e ' W
ke did 9l Ji F 5% gethe Hie 9t it
% T W ¢ (f99 8.3)1 9 dwd = me &
TE-TG G WEd T (@O U S # uE
el &, forew el Fegs =1 St AEee &
el i HH=EEE  TR-UR o WY Saeet U et
T o AU Sl Hh Well o %4 €)1 3 g
faert &1 fan w-ge @ o g Sy wos weH
T s 1 fo qen ww &1 wel H e qu
= & WEEE 5 oY % AR 9§ S S g e
8.3 W T T e i ‘Sfe W' wed €1 ™
e ‘aitw’ (=) feofa o @ €, @ Tl e o
wig +ff aifaferan 7 et oit g % 9R | feEm-am
welfed & 2 g1 fer ® o wwW @ eW un

¥ -
[EEGREEIR
ianﬁg

|

Zn—»Zn"+ 2e” Cu” +2e —» Cu

farT 8.3 EfFcT 41 &1 A1l UAIE 9 Zn & it
R 39T TerEl AR URGY T TS T TR
£l 9o1 & e %7 ATy wigv-dg & ArgE g
Al & farereT grr qu g & eaA A e
faE-waTe #1 foen soae & JaE @i e &
farda &
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Zn@Cu”W?ﬁ\ﬁEﬂﬁT\'EﬁTWW&TW
¥ T TR I B FN A A fcTm aR R
SN e €, S R g foaee- o ¥ e % w9
H gwitan T 2

T e § W e § g A o el # A
FE- F WEAH U SAEA % AT 5 faRm
VAT i §1 76 9 € 6w o o w5

e fasm
e, 9% ‘sowe’ #ed € | fawa =1 AR A

W E faRE- SN 1 yeE HWed 2
yeE TR % fave W ‘g fawe’ wed
s gergere afufean o 9 o e gt o =
THE T@EA B (AR sowe afufEm § %% ™
fererdl &, A 39 TH AHEeed <@ T EA TfE)
qen afufear 208K W B B, 9 U ToEEE W

arferent 8,1 298 K oY WHeh soleers fawa-smam
SF Sid TEi % 9 4 91 W 59 % B0 § SU € 79 9o 2 i g G4l s g Swia T

AT (SATRIFa WEY +ne” — AYHEA TEI) E 'V
F.(g) + 2¢ — 2.87
Co® + e — Cot 1.81
H,O, + 2H* + 2e- — 2H,0 1.78
MnO, + 8H* + 5e — Mn** + 4H,0 1:51
Au® + 3e — Auls) 1.40
Cly(g) + 2e” — 2CI 1.36
Cr,0.> + 14H* + 6e- — 2Cr* + TH,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H* + 2e- — Mn* + 2H,0 1.23
Br, + 2e- — 2Br 1.09
NO; + 4H* + 3e — NO(g) + 2H,0 0.97
2Hg* + 2e” —» Hg,* 0.92
Agr + e — Ag(s) 0.80
T Fe3 + e — Fe2* T 0.77
E 0,(g) + 2H* + 2e- — H,0, E 0.68
L(s) + 2e — 2 , 0.54
E‘ Cu + e — Cu(s) E 0.52
15 Cu?t + 2e- — Cu(s) 7S 0.34
AgCl(s) + e — Ag(s) + CI- 0.22
AgBr(s) + e —» Ag(s) + Br- 0.10
2H* + 2e- — H,(g) 0.00
i Pb2* + 2e- —» Pb(s) -0.13
St + 2e” — Snls) -0.14
Ni* + 2e- — Ni(s) -0.25
Fe? + 2e- — Fe(s) -0.44
Cr¥ + 3e- — Cris) -0.74
n?t + 2e — Zn(s) -0.76
2H,0 + 2e — H,(g) + 20H -0.83
Al** + 3e — Al(s) -1.66
Mg?* + 2e- — Mg(s) -2.36
Na* + e” —r Nals) -2.71
Ca? + 2e” — Cals) -2.87
Kf + e —r K(s) -2.93
Lit + e —> Li(s) i -3.05

I. Tk E° 1 o1 9w ¢ T tefa g He/H, 1 qeF § el S 2
2. T E° 1 Ao 77§ TS g HY/H, 1 qe § gEe e 2
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v stk

fowe =1 UMeh oIS favd wed ¢ W=l o
AR, TEENE 1 AAE TR A 0.00 T
2 21 W sermRie aifafEa & foy seeRre fava
F1 WA Hishd WSS &1 AlHFa/sT=ad e
1 amiferr wofe &1 W9 21 E° % RUTeTh a
aif ¢ foF T T He/H, 1 gon § sifes
vIfRTel AUaEE €1 s B o 9 B T

265

H'/H, ® gol § U 60 ouamEs 31w
ToERIE fava g0 Hewqul €1 T B Sgd o g
ST ST off feert 1 $9 o € e
gfafmmer (ermeem afufeE) & oFs e
faue & w9 aiferrl 8.1 H feu wu F seERE
axfafamanat aon Tl o an H o st fawar e
T e H ugh|

ESIE K

srfafaansti =1 wsh Tewryel o s AfafE €, Fa sfaieRToT qen sTaerad TH-Ee e £
= IS W 19 YR w1 Heheudd forar 4 & ¢ - Terufafied (Classical), TeiiTR de AT
T WFCTAIA F AR W AFEERL, I, ARANE (AT ) 9 sEEs (Rew2) =i
GO T B Ha TR o staria st e &1 et fR e 81 A < sAtadienr-E a9
AT gora faftral sromEm=m sfafsEmeti & wdin foem | suant €)1 sroEEm=a sfatmnet i
= = e foRn e g, sroere, fowere den s | Refe g e sereere we i
STEHR 1 WA FR T 21 Yeh afufEame w1 soade sfufwet qen 9l & ster § e

SATFERT B 2

ST

8.1 Trafafea wiefs § worF t@ifea a0 1 aAfRdto-gem = i Sifm—

(%) NalLPO, (@) NaHSO,

(¥) cCagQ, (&) NaBH,

(71) H,P,0,
(3) H,5,0,

(71) K,Mno,
(S) KAISO,),.12 H,0

82  Trefafas Hifert & e qo S efiedism-den #0 2 qo =7 9o i ey Y

F 87

(#) KI, (@) H,S,0, (m Fe,0, (=) CH, CH, OH (=) CH, COOH
83 Trefafea afafmme =1 srvem= afafeme o =9 § it i S5 &1 7@ F—

(F) CuO(s) + H,(g) — Culs) + H,0(g)

(@) Fe,0,ls) +3CO(g) — 2Fe(s) +3CO,(g)
() 4BCl(g) + 3LIAIH,(s) — 2B,H(g) + 3LICl(s) + 3 AICL, (s)

(|) 2K(s) + Fg — 2K'F (s)

(¥F) 4 NH,(g) + 5 0,(g) — 4NO(g) + 6H,0(g)
84 HS A% 9 wAfafmm w0 T8 ufEds @ e—

H,0(s) + F,(g) - HF(g) + HOF(g)

= atfufaan = s ofifEe enfua it
85 H,SO0,, Cr,0° @a NO, H He%, FIHaH T G2 i SAFHeRIv-He A 1 T FHifer)
el B g4 AT 1 ToEA A 99 390 2N (Fallacy) &1 TIiss Sifsu)
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8.6

87

8.8

89

8.10

8.14

A fase

TrreAfeatim st & o fafemn—

(F) = (1) FomEs (@) frra (1) 9=

(m) faa (Iv) sFEEe (=) dfemm (1) 62

(%) @A (1) 9ehe (&) wifgEm (1) AEe

= TErel ®1 g AR Ff, (999 FEA - 4§ +4 9% F A TEESH -3 W +5 a% H

AfereTeRTO SraEen 2l B

AT AAFAfFEAT § Aowt SEATRNES 97 SR AR SieRTF a1 STT=Es—amt

2 = H T 1 €, TatE S a0 TEE v el sieERE & w9 0 g e

= et 5 e

(F) 6CO,g +6H,01) — C,H,Olaq) +60,g)

(@) O.g +H,0,0) — H,0() +20,g

TRy fF 3= fefaten @1 ® faen = st #4087

(F) 6CO,(g + 12H,0() = C,H,, O laq) + 6H,0() + 60,(g)

(@) 0, + H0,1) - HO() + 0, + O,(g

ST STTeETEE AtAfEe (F) a1 (@) & T wifary gEEn)

AgF, TF sifeer A 1 4K 78 97 W, 91 75 A TF 1 e S b

T e g

“sa <ft U SRS a9 AT % A AT G &1 S 8, 79 JUEEE & e

H T e sTeme 1 AT qen SN o e o S=aat i sewe

=1 ATk =1 217 6 e w1 St di St St i)

T WaIvll 1 SR 1 oY HETE?

() =l A W W qu S Wy W s B st g1
Al I W AsRE e T % T BN UeshlEierk WIOiYEN WHTE W1 WEN
SAFAEE o FY F F w &7 @ afafra & foau s sroeEeEE g
e

(@) FeltEsTE TR AT ¥ Fx Serfth o Sem W & dteo 74 9t HCl i
a2l 2, Wy 3 fagw § siere sufed @ A ed a1 e e e e
2, i

Treafafem sifafmmen o e, so=fan, SiFi=FE qo1 A= 92 =i

(=) 2AgBr (s) + C;HO,laq) — 2Ag(s]) + 2HBr (aq) + C;H,0,(aq)

(@) HCHO() + 2[Ag (NH,),]'(aq) + 30H (ag) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+2H,0(1)

(1) HCHO () + 2 Cu™faq) + 5 OH (ag) — Cu,0(s) + HCOO (aq) + 3H,0(l)

(=) N,H,(1) + 2H,0,(1) > N,(g) + 4H,0(])

(F) Phb(s) + PhO,(s) + 2H,50,(aq) — 2PbSO,(s] + 2H,0(1)

frefafan sifafmanetl ¥ uF 2 Av=EE SEEenEe, SEEE 99 FHA 9 - 27 YER

o wfufsrn =i w87

25,00 (aq) + L(s) = S,02(aq) + 2I'(ag)

S,07(aq) + 2Br,(l) + 5 H,0() — 250] (aq) + 4Br (ag) + 10H (ag)

(5
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8.15

816

8.18

8.19

8.20

8.22

srfaferen 33 gu fog Fifsw i Seier o woeiia o wiRiereF o1 enerras e §
TESEEF T A HATEEF T
Frefefam wifafean #1 eidt 8—
XeOif (ag) + 2F (ag) + 6H'(aq) — XeO,(g)+ F,(g) + 3H,0()
T Na,XeO, (P TF 97 XeO) %) & a1 & =9 =0 sifafw=n & == v feprer
R €2
Fmfefen sifafeme &
(%) H,PO,(aq) + 4 AgNO,(aq) + 2 H,O(l) = H,PO (aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,aq) + 2CuS0,(aq) + 2 H,0(l) — H,PO,(ag) + 2Cu(s) + H,SO,(aq)
(M) C,H.CHO() + 2[Ag (NH,),]"(aq) + 30H (aq) — C_H.COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0()
(;1) CH.CHO() + 2Cu™(aq) + 50H (aq) — FFE ufi=dd T2l
= aifafdei 9 Agr 991 Cu™ & =EER o fam o ferd e
AT 3o fafy g frefafas e afafemet =t gafen Fifse —
(F) MnO, (ag) + [ (ag) = MnO, (s) + I,(s) (&@ Hem)
(@) MnO, (aq) + SO, (g) — Mn®* (ag) + HSO, (aq)(em=ita =ieam)
(M) H,0, (aq) + Fe* (aq) = Fe” (aq) + H,0 (1) (== Amem)
() Cr,0; + SO,(g — Cr” (aq) + SO,” (aq) (== A=)
frefafaa sfafene & ol =1 smE soidgE aen sisdis-gen fafy (amim
e W) gRI EAfT i qen s SRRl S SIS Sy Ued hifn—
(%) P,s) + OH(ag) — PH,(g + HPO, (aq)
(@) N,H,) + Clo,laq) — NO(g) + Cl (g)
(M) CLO,(g) + H,0,(ag) » ClO,(aq) + O,(g) + H’
Foferfem aifvfsman o o ®F o e wE F TR E—
(CN),(g) + 20H (ag) — CN (ag) + CNO (aq) + H,O(})
Mn* 371 faema | sard gia & aun sEEree g7 Mn2, MnO,, 8t H' #1931 21
30 Afafr & fom wafem smfs e fafear—
Cs. Ne, 1, 72 F ¥ U3 7w 1 9gM Fiforg, =i
(F) “Fael BOTRHS SATRIFRTO] STeen e T 2
(F) a9 SAF ATFHF e TS F ¢
() HOTHE TN SAREE AT SRR s W w2
(%) A TOTETE SR A F AR SR sTate Weieh e 2l
W % UEH § FAA F WA H A S ¢ FAA F A e e 8
FeRERAFEE § SfaET =ik 39 st %1 [ TR W €1 Wl § e 9 39
STTeE= 9fEdd o fou ggfaa @ fafan)
T qEE | <1 TR I 9Roh 1 e 9 fretafas we o s Sfsn—
(F) oofea 1amqer & A Sa=T, W STHEEEEEd 1 it wiiE w5 g gl
(@) fF=l dF agai & 9m 9aEn, S e afatEm w=wiim w1 wwd gl
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2.28

8.30

e aret Tl =1 sireares fafy o yom o5 § STHIT=1 719 6 SiieisT 779 gRI e
Y TEfrF AFEES T8 a9 SeEm a9 §1 10,0 T ST 98 20,00 WY SESSE 20
Mefak iiemEs 7 fohal Fferkan =1 WS 8 Hehdl €7

qroft 8.1 ¥ f5u o AEes favEl 1 SemE ¥ a9AE 9R fF e W afaweE F &
srfafar=n dva 27

(%) Fe® a1 ['(aq)

(") Ag* a1 Cu(s)

(M)  Fe*(aq) 94 Br(aq)

(=1)  Ag(s) 41 Fe*(aq)

(¥) Br,laqg) T Fe*

frefafes # 9 wos & fag[-TT9ed | T SRl o AW Jai-

(%) faest seimdies = Wy AgNO, =1 el faerm

(m) e geiaie & W AgNO, =1 St faerm

(M e seEle & WA H,S0, #1 a7 faerr

(71) e geiie & @9 CuCl, %1 i foermm

frafafes aget #1 7o o9 & faemm § 9 foerm =1 am@ & %7 F fafge-

Al, Cu, Fe, Mg @41 Zn

= fau T A seeerE Vel o IR W uTqstt 1 ST aedl STIEE AWl oF %A
fefam—

Kr/K=-2.93V, Ag'/Ag = 0.80V,

Hg?/Hg = 0.79V

Mg2+/Mg = -2.37V, Cr**/Cr =~ 0.74V

39 Teal G %1 fatm witae, foas fratarea safee e 2-

Zn(s) + 2Ag'(aq) — Zn?'(aq) + 2Ag(s)

o9 FaEu fF—

(%) =F W geEE wU aEfiE &2

(@) ¥ | forum & a6 FH 87

() T TR R A Al sl e 87
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TG

HYDROGEN

ELLR

TH Theh o IFFA o A% Y

®

AT WRV | FEeeE Wi fufa &
T TS T T

BEEIS & oY 0 AW T W
M =1 ol &1 aen 37eF et
T U HT T

IR ERL A, SEE e
T U K1 THA F AR T ST

TWeheh 9

ETEGISTT SRS ¥ Hfiager qed &1 geat @i qag W STfsgerT & o
¥ 7 dat @ W g1 9g 9iasw ¥ F & 7" §id o w0 7

g grar #1

wefd o TE T el § eEeie i Y-Sl S 21 gHes
U] H U WEH a91 Uk SO i g1 aifcas esge o
sAfede fgmamE H, 917 & &9 ¥ ¥, {99 Srered (H,) Fed
T T AW TE G € {6 eRgeE o Tl # ge ® attdaw
ATk o €2 TESSH 1 UGN Hl-Hia o T H Fh AAEE
TR TF WA F 1 gfd B W G 1 59 THE H A9

R 5 B e o B o = e e T o e
=] l':i = ’3(1"."' *

T WEI| WA E FHEN AN A FA
H #fa¥ 1 TH qA T T HEH
R T Tehl;

aH WE SR SHF "e & Had
FESEHM WS I HEA 99
ol a9 39 99 i fafeEi eiw
THF TN o HATHR T FTR A
o ICAEA A1 THE F TEEsal i
A T

SEER- A, TeER- UG, TeE-
ﬂ‘}_‘.-,, HEES qn’q::l] , BIESISH 3]"4"9‘3!31*."“
ToAE TRl 1 FES TR qAT TR
el 1 GIE F ST WS i
AT TEETE T A0 F HEF

BRI oF RN Wew & a1 H1emEd oY Teh|

9.1 3Tad |RUN o BT okl =&

TSI S WO G o ¢, T e W § g
o1 Ifea T Taeem %1 fowa @1 81 S| 9 S €, S /ot
o qo selsRiie TaT| o SNuT W SEid T 2
BRSSO T 1s' ¥ UF W S Aan
gerRiTe fama 9 Hge (ns!) % WE w1 2, S e wRef
& wom ol | Helfkg @, Sfoh gEll T deirerHl S i (ns? npd
gerRiTer forame & T aed ARl % weed o | Wafed €)W
G Sep 4 fa=ry 4 uw seleE wU 81 39 YN eEgH 1
et § WH S €, 1 U e AR U S A
F1 WY £ TE Tele 1 Aita U o eV HU TR e
T &1 & WTqeT % WHE RS, SRS, TeES U "ewEs
TR 7, T wrE afifefaE § o g aget o faedia s=
AT Tl g ¢ ue fers sfeerer @Y <viar 1 wene
AP H % Ya Y eEeie deled § s gure sefd #1 Li
%1 AH 520 kJ mol™, F&! 1680kJ mol” T H &l 1312 kJ mol! |
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77 Telor o WEM fguHEE o) qen fafem del @
HIH T TGRS U AGA W Feward| A Fw
2| femarsiiorn =5 SuR W 7% Tolor ®1 g § %1
a2

%o WA TH @R el U Fers 9 gEe
M ¥ AEeE S HEEEEd o gvia #1 oam
ISR 99 7% 8 TR 38 st |l § sl T W
TESOH W eleRld o Uil & A (HY) 2 2,
FSTHeHT AR ~ 1.5 x 10 pm T, S WHA WAOEE
T A AR 50 H 200 pm 1 gAT | 950 FH
B ufomHE: HY e e § T8 foer € ud g@
TR A A W WA T € I T SAfgdd
SRR & HEU T SAEd EWRON H aTem W T
(THs-3) |

9.2 ETETESIST (H,)

9.2.1 wI|

EIERECIEE! a@'@ﬁaﬁag@ﬂa(a@ﬁéﬁ‘v‘fiﬂf
T W 70 TiG9E) € FU1 98 WHEgHed % e
e 2 Elg Hﬁ—@%’@lﬁ'{ (Jupiter) T M (Saturn)
T sfumie: BRSO BT 8, BNE AT goih!
vFfa F wRO T e & WgHEe § %W A
(FHHAEER. T (.15 WaeE) ¥ ue S F
T e H TR O -9 de HeErE H
15.4 9T T o1 aio] e &1 SR STe § o
o Al g% TISY 991 Wg-Sas, FeEwEee, e,
FTSES, TEEHEA AR FE 3 Afiep! o wrEr S 2
9.2.2 TESIA o WHEATH

FEESA & A Tt Wfzan (H), SgeREm
(2H @1 D) Ter grgfeam (SH A1 T) ¥ T1 FN A
A o T E TR 3 geentiE Uw-gE 9 e
o g 2 3 AT TR | = &1 gen &
IR T TH-TA 1 2 &1 I weeee (wfer)
o 1 =2 T € SRt (o e e o
e Wl &) H U a1 iAo Aiaw § 1 =eE
2 ¥ T 1934 H TF T S wee H R
difqer fafeEl 50 2 9] e A gEESA o
TrEE 1 T H W e R I ga ol

e s
TS T WE TR Wiz ¥ g geitem
wiiehe BEeeE § 0.0156 Tfav™ oF g&Td: HD &
w9 4 fafea 21 Zrfeam 1 wigar amem 10" wWieam
T | U @rEfedn o TEIY] i R 3 e
o 9§ e geferm e =i (¢, = 12.33 =)
Z A1 A Fl 9l p %l ol SeafS e 2
THfCIY 375 TEMETTR O S A WHA 21 g
Faa sfafsran #1 fa e w1 g o fafem 9y
o TE % #RO faE EE § (|Eem 9.1)
qerfy Sifaes qoi # 3 et wH-9R ¥ o %
T fi=ar =9 2
9.3 SEEESISH oA i fafeat
(H,)
HTET T M1 TIeeTsel | SREEgred 94 Bl 3TE
farferat 2
9.3,1 SIEEESIed S\ hl WARTITTET
fafa—
(i) ¥W=R: T AER 5w w9 emgenE
o | e T o S 8-
Zn(s) + 2H'(agq) - Zn"‘(aq) + H,(g)
(ii) % T =g =1 Seia 4] & @ sifafemn
Fh off TR S 2
Zn(s) + 2NaOH(aq) — Na,ZnO,(aq) + H,(g)
e
9.3.2 TTEEESSH T ST I
T o U Tanm WeRH #1 weE A S W
e
() TAETH o W STAN H AT 9 &

- 21T W SEEESNE W F W 8
2H,0 (1) —m g ——>2H, (g) + O, (g)

(i) R Y% TESSA (>99.95%) TRt geiarEl &
49 @ T JfEH TESEEeS & S faead
I T 2rEEen § - TTHeT HUEHT U &
S 2
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LESEY
(it) 317 foo=e =6 fagg-a1o9ed g0 FARA A
\E [y zﬁ = -\ﬁ ﬁ i ﬁ -
TU-IEE (by-product) F F9 H W g 21
forg-2raeed # 2 el afafwand ¥
THE W : 2 Cl (ag) — Cly(g) + 2¢
e W : 2H,0 (1) 2¢ — H,(g) + 20H (ag)
el AAFEA : 2Na’ (ag) + 2 Cl (ag) + 2H,0()
- Cl,(g) + H,(g) + 2Na’ (aq) + 20H 2|
(iv) TTESIHEA 19 ik i 59 a9 T T8 SO
F1 Iafefa § 9w ® aAfafsrn 0 W SEeEee
I e 2
C,H,, ., + nH,0—2 5nCO +(2n + 1)H,
SR -
CH-] (g) + HQO(g)%CO(g] i 3H2 (g]
CO TS H, = fagm =i aex ¥ e 81 co e
H, 1 7% A% TeAfa @ 379 &% SEeimEA
Hyeyo § 1Y el 71 ad: T8 dyero o
‘fe T’ (Syngas) i wed 21 SeeRa e afeade
(Sewage waste), @R, THE! T U1, THS! Tl
Fherm aft 4 e F A 2 Fe 9 e
TEURA I K Wiehdl &I ‘HlerTEEmT (Coal-
gasification) FEd B
C(s) + H,0(g) —"*—CO(g) + H, (g)

271

foetm T T A v F
TORE T SUrefa W 9§ R O W eEeRs A
1 ST TGl W Hehal g

CO(g)+ Hzo(g)%’coz (g)+H, (g)

Tg 99 ‘SR T Hfa-afufsrn’ (Water gas
shift reaction) FEl %I A § ~77 wiaee
TEEESSH F AR 3T WA WEA (Petro-
chemicals), 18 9fa9d EFIFT 4 yfgem e fae

o Torg- 319 91 | Wiav Seires o1 il 9 2l B
9.4 STgETgSIST o TOT

9.4.1 wrfaes U7

TEEREOA TF EH, MU a9 WRdA qgagia
9 BT 21 7T O W Torml 9u 9 ¥ Yo
B 6 AU TSI o a1 Hifas U1 WROf 9.1
% faw M )

9.4.2 TETAME IO

TRERESH S1oE (R ot 319]) =1 THEHE =R
FH 75 9% au faaed e g fifa e
I 31 H-H = foeem wied fad a9 % g
TS % Ushel 9 o felu sAfdean g1 3W qem 9
211 = Fremd frerre 37 9% o9 #RE & wRv ¢ fE

ot FTESSE (H) eI (D) Zrgfe=m (1)
arifares agarEd (%) 99.985 00156 107"
TIEER TC- /g mol ! 1.008 2014 3.016
T /K 13.96 18.73 20.62
FIIIE /K 20.39 23.67 25.00
/g L 0.09 0.18 0.27
e weiel/le) mol! 0.117 0.197 -
A wreiedt/kd mol 0.904 1.226 -
Ay -Toiem T

(kJ mol!) 298.2 K W 435.88 443.35 -
SATaE T /pm 74.14 74.14 -
APFA Tl /kJ mol ! 1312 - -
TelEA-TE Y Tietl/kJ mol ™! -73 - -
TEHANTER A/ pm 37 - -
st 551 (HY) /pm 208 - -
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TREEGISA I gep WHS ¥ fadtsE Shee 2000
K & T @9 0.081 WM 21 2 8, 5 5000 K
T TgHL 95.5 AV 9 TEd A €1 94 H-H 54
Thel % AU FH A0 W EEEEESH UL
fafepa 21 or: faem ok o1 e fafEn gw
Ao BRI H1 S R w21 Sl T8
TF FuF 1s' TolaE 9E o e el €, o
7 TV A el o T HAT e 21 SEEneeT
Afafsrmati H— (i) TF serEg 1 IEm wOH
W E| (i) TF TORA TR HTF H A a9 2
(iil) TR w1 WS HEh The TEEAe S S gl
TR H WA frefafeaa sfafsmme ga
T fRA A -
TAN o WY Tl : SEEEESE S
wy sAfafera w35 TEeeA TaEe o -
H, (g)+ X, (g) - 2HX (g) (X =F,Cl, Br,I)
WA 1 afafern oo F of 7 TR ) e
W WY SEE N SAETIHAl Tl B
AT o e SITAfeRaT : 97 eEefiadeH &
Y Afaferar S35 S 9 B 98 Al yee
Feedt (Exothermic) %—
2H,(g + O, (g

_ wwamw |, 9H, O();

AH" =-285.9 kJ mol '
TIEAEE o Wy tfufeRan : eEARgeE % Wy
sAfafra Feer STEIfTa T &
3H, (g)+N, (g)—""F"=—2NH, (g):

AH® =-92.6 kJ mol ™
ST I AN A 39 fafa 9 e Uehd g1
T S 2
aradl o WY T : SEEEEeA S= AW W
FE ugell F WY TR R HUE EEEEE <dr
F (STHHM 9.5) 1
H,(g) +2M(g) — 2MH(s); 5@ M & =g
oTq AR A4l un SffeaTss oF g atfufear ¢
TEEEES F9 U Al Hl Fd faaed 391 37
g (A § w0 fohameier) sieEes ¥ wfafswar
FHF WG Hge o areata W s -
H, (g)+Pd* (aq) —» Pd(s)+2H" (aq)
yH, (8)+M,0, (s) —» xM(s) + yH,0(1)

WA fasm

WTifTeR AR oF Wiy Afaferar : S =

Iufeerfa § =wEeEeed wECE A 9 afifEe

Fh e HEwqUl AR BRI Seas Sl

HER U CE

(i) =Eafa o # fore 30w #1 sufefa §
FESISHIRT U4 U W a9l (HEEE qen
et ) e Ea

(ii) 2AARE T FESHTIATHIT FH | Ufegens
TS R E, S o UewEe st @
ST B

H, + CO + RCH = CH, — RCH,CH,CHO

H, + RCH,CH,CHO — RCH,CH,CH,0H

SRl 9.1

TrHfAfEd 9 SEeEenT %I i w fzoul
Hifere-

(D)FAE (i) Ffeam (iii)HM (1) siFaEs
B

(i) SEEESSHA FANA ®i FAUEE (C) A
H 7o R F q T A g s
ZRT BESISH AEF (H) BRSiFse & &9 4
A €1 H Td Cl 5 9% U soeei 7
HE BT U FEEAS 319 9 2

(ii) SEeEESSA FfEaq % g AT Bt
Tifeqw FETRE 96 21 UF o Sifeqn 9
FEEIOH I TG €T 3% Na' H &1
T e 2

(ili) SEEESSA I (11) SAFIES H HI
1 Y SR SR H AT S €
IR T=E W, S T weEdsw A9 T, H
iR & W €

9.4.3 SIEEESINA o TUEN

¢ TEREESSA I UHA gE5 SIgWAN AN %
Hyeroul o T 7, W1 e o aul e
IR ST | M A 3
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LESEY

o TEEESNA W SUAM AEAEqW aedrd el
(SE— e, faen @) ¥ St a9 %
oA | B 2

+ TEEESEA H ST % HEAEh THEA,
T WAt o Seaed o Bl g

Cco(g) +2H, (g) ;fa‘fg—) CH,OH(1)

o EEERESNA F1 ITEM i TR o A
4 g B (@IE-9.5)

o TISEESSA 1 3TN A ST WA (SH—
TS FeliEs) & O g e R

o g UeRHl T TEEEESE 1 A 9l ug
ATl I U W SATEAd wE e 2

o TAIUEE TESSA el Sfadi-EEEe 2 @
ITAM wA qw Afesn § B §1 GEIves
FEgred WA (S foRd neR i w9
2EEEeeH o fadlsd A a9 §) w1 e
e ® FH AT A Hi HaE WA
4000 K % o9 T w4 2

«  TEEEENH F1 SWEN Ay oHaE W deR
o9 & ®9 § foa @

+  TEERSA &I SUAM A Hell § faed SeeA
feru feman wiman 21 WO Sharest 6 iR form
wIfed 1 et TEETESE 1 WA 32 °F
W % | oS A9 T 21 A8 6 WEEY g
T @R YgE ad S E HT qer § TR
Feau A el ge w2

9.5 TETzZIsS

ereErEe S fAfvea afifefel § sere bl & s

SIS T Ao o T WA R et Afies s

£ = TEgEe Fed &1 9N E Tl 9 &1 v 2,

dt 2EEEE H EH,, (I[EWRAET- MgH,) ME _H,_,

(SEETOREEY- B,H,) g WaE T 1w 21

T B

(i) =mafwF a1 FEviE =1 FEu-9aE TELES (Saline
Hydride)

(ii) Hegarsie =1 3Wfvas TEEEe (Molecular
Hydride)

273

(iii) =ifegeh o SREHHIEROEGE FEeRES (Non-

stoichometric Hydride)

9.5.1 Afeh o1 QUMY EIEZES
s Tl o ATIFIY T, T 3= faegq ¥ Wehfa =
N ¥, SEEESA % WY e s
T 1 Tl T Hifc wEgEe (S LiH, BeH,
d MgH,) o wefes Tegdes o I S €
THA: LiH, BeH, @ MgH, T oSl aga®
(Polymeric) HTEAT Bl 21 st TESEE 3
e o foreel, srarsiiel qem @ s o
A T E, T AR-dge F e TEeRs
Tereg 1 =TI e & 3R Torg- 9T g SReRg A
TAE W g e €, S gEEEs Ho s & aAfee
1 qfee w1 2
oH Tfem — T 5 H, () + 2¢

A FEEES W o WY foeRREm ' o9
sfufehan #th TRERgS 19 30 &
NaH(s) + H,O(aq) —» NaOH (aq) + H, (g)

faferm zrRggs WMuRT a9 W O, T Cl, &
Wy AfshAie ¥ ¥d: SHE SN 3 SwEEd
TEEES E § TR 9 3| SERTEEI—
8LiH + AL,Cl, — 2LIAIH, + 6LiCl
2LiH + B,H, — 2LiBH,

9.5.2 WEEdNSeh 9T 3MMudeh TEgEsS
TEERSSH SAUH p-=alih o dcl o WY WL
FRt Mfves AT oA B SOeR g gaidEd
ST CH,, NH,, H,0 o1 HF ¥ gfaen & fem
ST o TTESISH AR i i TGRS WA T T
TeHaE B o S 4 arvie AT g
Afves BEEEE H1 YH: SR SA oEH
T (Lewis structure) H e T@@@ =+
e U ST T Hen R T g
(i) 3oE=RE =7 (Electron-defecient)

(ii) QF:'IT?IE:IJ? ‘Tﬁ'ﬂa (Electron-precise)
(iii ) SCEET WG (Electron-rich)
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T T TESES, S|l A ¥ A e €,
WA T E- S foad W e T g i
TEn smEld A #1 sE SeE SEad (BH,)
? ogd: wEd WO % 139 Wi % we ae
T = AR TG F 1S T AaRr |
T TE 27 A W o &I i ®E w9 1A
TR B 2

Teie UEE FEERE § WO SEE-HOE
= foTu Trervaeh Soiael 1 S&1 2l ©1 e "ol
% 149 o o WA 9 TE WEW o A (SE-
CH,) oM ¥, Wl vwohema sfafa & i 21
TelgE I % B9 ° SUfted B &) ST won &
155 § 173 = 9% o dcd TH WHE & ANTH T
T (NH, ¥ THMH T, H,0 ¥ T 71 HF ¥ 7
T T B 2) | ST ek SeRN | 1 10 T
€2 91 Y 9N % w9 H el HE 1 A soEE
d 2| 5= T FoTcaehal oel YA, SR e,
ST T WA o TRIES T THIF! o
9 2 % B e § eEgie 9y a2, s
T SIS T FOH B 2

SITETT 9.2

Y A AT 9l FW@ F % NO T F &
TS| F FAIF 3T o o HIG G R
FEEES W 79 B9 §7 FR0 TaET

e

NH,, H,0 @41 HF & Sfvae Wi o SR 0
Toh SIS WH HIEdl o EEgESl § HH BN
=feu, 7Y N.OF &l S=d faeHom & &R
TESESl | TESIST 98 T i &l Seoiaiy
%1 3T: NH,,, H,O 71 HF % J92Hi% 390 o
& e § 399 e g

9.5.3 uTfeeh IT SWEHRTUTIAGT
(Ir AP ) FESES

3 AfR d-=AF qA fAE 6 oael @ 7 E,

TR |, HES U A1 oF R AT 39 WEN

TELES Tal At 8, B3 o H et hifHan & orH

TEIRS T 1 T YFR F FTRIES T TS forgq

WA fasm

1 A F §, forg ST Trerehdl S g A
FEgH TE 1 TESSH F1 A o HRU =
eEgEe o faud 3 gl sREEHHTiEdE g F)
W_ IJaHZS'T' YbHE.SG' TiHl.ﬁ—]&' ZrHl.‘}—L?S'
VH, . NiH, .. PdH, . & ©F TEeEe o
feord HaA =1 fm @n 7€ g 2

TH H T% e 9 oen % 3 oEewel ¥
uTg-STerh § gIEer s Tt wev % €
oy = form fansht wfiee™ =t fapfa <o @it 21
T 3 | ST ETeeiEe wel A, Far @ H
FHFT W IF W= g 6 Ni, Pd, Ce T Ac &
TIEIIES Tl DSH 36 T o I TEIES AT T
T 1 ol § TiE etk Tad §1 HohHvl HTge 1
TEESA o AT <F 07 1 SGHTT STITIA AL
EEAE R e s 1 = e o S B e ol T el o e
Teg T Y T el 21 FP Gl (S9- Pd T8 PL)
TEEISH o5 TS AT F HEETTA FL HHdl 21 3@:
T YEU-WeA % BT W OWE fEA S g
TIESA WENT U SE-Wie % ¥ § W W F
AT 1 ES HrE €

AR 9.3
FI BRI 918l SeleRih fa=rd 3s%3p” o
MR YT PH,, SAT0?

S

TR FIERRHE +3 T +5 SRR e T3
¥, wfe 7% PH, T o910 §1 9 a1 790 o
S SEERSA % Se4 A, W1 A_H W P
W Felled HAFEET AT VAR FE a
FerEEy pH, & e 1 wHeE T w

9.6 S

T Tl 1 O geq 9 5@ g e 21 e
R e 65 wiavE ud @ drei § e 95
widera 9iel 2al 21 Sfie i Sifad v & fau 9w i
TEEqUl AR ¥ TE TH afareEl faerE 2
YeEfi 1 HE TS 1 T UF g T 2 ) foe
1 efea SeA-agfd oo 9.2 § & E -
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HESER]
|ruit 9,2 fava it stefea wer-ammafa

En] Tl % T
HITHIR (Oceans) 97.33
Wil e [Saline lakes)

oI 3T F0ET THE (Inland sea) | 0.008
¥Ed &% (Polar ice) 991 T8HMI

(Glaciers) 2.04
9 9 (Ground water) 0.61
Hiol (Lakes) 0.009
Hel-H G (Soil moisture) 0.005
IHSAd Serared (Atomospheric

water vapour) 0.001
<Al (River) 0.0001

9.6.1 WA & oifaes TOT

TE UF TEE 9 TWEEE 9 ¢l 5 (H,0) T W
W& (D,0) o fifaew T Wi 9.3 F faw M F
wafad yrewen (59 a9 319 ) o S %
FEM TON FH FRE TG F A F o= o
FEESA SuF H1 B 2 T 9 % o ol %
FEIEE H,S T H,Se HI o H 9@ H 394
femisr, S=9 F9UIF, IT9 AI59 HOT, S99 HeEA
O] F1 HR TELA-GHT H A 81 S TS H
o | o 1 fafere e, e wrerR, Te-ae,
Tgofa 2ol qen qUeRERIE ok T Sw B B 3 ol
% SR SFHgd § WA H1 geeagn i 2
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T FHT ST A0 T qUT o T €
SEt o YRIT QU1 S oF |E T i e e
[Metabolism]ﬁﬂﬂaﬁéﬁ wifyee = fog o U
SO faema® w1 FE T S g s &
e TEESE 54 T €, Tore wEArsn S Sd—
UeRiEel qu HEEESe AfTE 9o § faerd 36 2
9.6.2 W& @l HI=HAT
-y § Wl Ush afhd 219 31 SE Hio ae
O-H =@ T % A FHY: 104.5° 91 95.7 pm
g, 5@ o 0.1 (F) ° we¥m foFn o 21 st
gfad o f9= 9.1 (@) o @0 59 9.1 (1) & 5@
= ] ° anfieet Afqere e T 2

25—

104.5° & "
H H H H
(=) (@)

H
(m
S AT
fam 9.1 (%) 5 1 dferd 9= (F) 56 A7 3y & &9
g AR (1) W & 7] H efEer AfaerreT

ol 9.3 H,0 TS D,0 & wifaws or

T H,0 D,0
e = /g mol 18.0151 20.0276
eI /K 273.0 276.8
FTIF /K 373.0 374.4
o= Tied (Enthalpy of formation)/(kJ mol ) -285.9 -994.6
EIE 'Q,"@m (Enthalpy of vapourisation)/(373k)/(kJ mol_I] 40.66 41.61
HeTEM THedt (Enthalpy of fusion) (kJ mol ) 6.01 =
3= T 1 d9/K 276.98 284.2
T (298K) /g em 1.0000 1.1059
TG (Centipoise) 0.8903 1.107
EEAE /C°/N.m” 78.39 78.06
o =mersal (293K /ohm ™ em™) 5.7x107° =
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el w1 ferteefa yrey ot §| agHEed ge
T A% 1 FoFeel w0 HehIvd STepfa oF ®9 § 2
T T = A9 T SHH FEAA S S % w9 o
FH1 2| I H T 9§ FH T 2| o T #
THE 9 U e @l 21 e § giel § o R
wqE W FH g% HI TGE FEREA (Thermal
insu]ation)mmé,mwwg{f&ﬁ
T T 7T 7 MR (Eological) 3 ¥ #ifa
el 21
9.6.3 WW T WITET
T T Aeraren i TEgem st weEe
(Highly ordered three dimensional hydrogen
bonded structure) &, T4 fa 9.2 § =wiian ™0

X-ferzott g e § 9a wern g o 9 fora
T e T 91 3T EEgeE TR | 276
pm T W IqFAFE F1 ¥ o 7 2

FEEIS A I | 933 foRge U YR i
oAl W T 21 A 9% S99 ohR o Fw Tl
VAT FT AR F TEW HL THA 2

| E

9.6.4 W& o TR IOT

Sl o YRl oh Wiy sifshA w2 P
Hevaol aAfaferant frafofad 8-

(1) SYFUHT WeRfd : 9T oA T A-IE w9
T gERR w31 o: gE IHAuH 3 wiRE
SR o e H Sl NH, o 919 o1 & &9 §
A H,S & WY 4N % T F FE FE -

WA fasm

H,0(l)+NH, (aq) | OH (aq)+ NH; (aq)

H,O(1)+H,S(aq)! H,0"(aq)+HS (aq)

e oF T WeldHe (Led: SEA) wi fefafad

=g H yaff fea o1 g 3

H,0(1) + H,O() L H,O" (ag) + OH (aq)

3- 1 -2 HEA-2 -1

(21T (am) (EgHt o) (HFTH &)

(2) w1 =t a7uToerER rfiferan : s fae@ o

15 €31 Mt 1 B T 2 T = e e B i e Y o 2

S

2H,0(1) + 2Na(s) - 2NaOH (aq) + H, (g)

I 7% oAfufsr FTReNE % U@ WA % ®9

Expiti

WY WV T WA § 5 O, H sifdiEd e 2

6CO,[(g) + 12H,0()) - C,H ,0, (ag) + 6H,0()
+60,(g)

WA 5 4H H,0 1 siiaiioe § s g -

2F, (g)+2H,0(aq) — 4H (aq) +4F (aq)

+0,(g)

(3) Ser-aTuae fafeRar : <o T WegE 3=

2 S RO g el Srerier 1 I S 1 78 ST

AR AR B e § TEH T hoeRy $8 S

TN TEEAST AOH F AT B A T

P,O,, (s) + 6H,0(1) —» 4H,PO, (aq)

SiCl, (1) + 2H,0(1) - SiO, (s) + 4HCl (aq)

N* (s)+3H,0(1) - NH, (g) + 30H (aq)

(4) TEse-Toem ; woig foomm § 9% @am

SRS e & w9 § frtediga fH o1 wEd 2

e 1 HUE fafes wR g 2

() SuHEHfoE @

(serewrEEn [Cr(H,0), ] 3cl )
(i) FTOEETE TA

(SEETrEEY BaCl,.2H,0 )
(i) 2RSS A S

(FTHEOEEY CuS0,.5H,0 o

[Cu(H,0),] s0i H,0)
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LESEY

IATETT 9.4

CuSO0,, 5H,0 H f&a @21 FEgeA a4
T T 27

&

O W I Uk ], S 92 HIDh b el

(TEwEST &) €, TRgeE 99 50 /e
e T W 9N ] STHRSAed B

9.6.5 SR T4 g, e
W A T W T G g €1 (A w
Fo Toemeie T Teft 5 gt 8) 1 59 5l geat F
eE W gl &, 76 SHeh s 3uH el % ®9
4 I 1 T S @ I e ol 81 5l § Suted
Tererreitel Shfee qen TrifvEs oo, (S eEee
FEHE, FAES 9 T F ®I § T/ §) TR
FIRA F HHV T §1 HIR Tl TG o qY AT
U T @ 2 2 oo Sfewm et
e W g 9 H g T’ (Soft water) FEd B
g Wl WA WY AEA H O A B
FER W HGT b W FerhA/ady 4 2
areA, fara wifesm @iee (¢, H, COONa) &l ¢,
TN A o W AIfFA FR Ca/Mg R F
w1 H srEefud 7 S i
2C,;H,;COONa(aq)+M?* (aq) —
(C,;H;,CO0), M | +2Na’ (aq): M Ca /Mg
37d: HIR A YO F fou ST T 2 T
9 FHUH (Steam boiler) ﬁm’ﬂm%
Fifer TU=t & w9 § 76 o= w1 99 8, fomy
Fafers i werl ° Ul 1 ST 21 el F1 HSral A&l
R FT 2 e
(i) 3TeerEr Fara
(ii) TomE F3E@
9.6.6 TTATAT HSITAT
FEaTft FETEA Wl § Shfewdd dul Heifvem %
FESA HEE F Ul 3 FRO R B S #
SRR FEA FrAfetEd At g R w5 S i
(i) FaTerr : 3aren woufEa § Mg(HCo,), wE
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Ca (HCO,), & foemefie efem wuw: sifeersia
Mg(OH), T CaCO, ¥ Wf@Efia & 51 g1 MgCo,
F1 T H Mg(OH,) 1 TaePH- oA e 3o4 2l 2,
#d: Mg(HO), @4l 21 S1 81 39 31aam &
BT ST HL feran S 21 e s € 0y S )
Mg(HCO,), — ™ ™ _, Mg(OH),  + 2CO,

Ca(HCO,), — = F % _,Caco, | +H,0+CO,

(ii ) =T fafdg (Clark's method) : 39 fafy o
T A F UfERfed WA H FSR A ¥ fgen fam
Sl 31 werd: S FEHe au ey TeeEEe
FTEAftd T ST 81 SH BT ST Y foan 5 e
Ca(HCO,), + Ca(OH), - 2CaCO, ¥ +2H,0

Mg (HCO,), +2Ca(OH), —» 2CaCO, |
+Mg(OH), +2H,0

9.6.7 TITET HBHAT

T TER F] TR WA § faermeie sfeead a9
Trfifer & FANEE 99 Hohe & w9 § I T &
HR B 21 ge (TRt weia) saed A 5w W
TR 2

7 frefafaa fafudi g 52 fn <1 wan -
(i) &raq 9rer (Hifsay wEHe ) & SUER |
e el wer st H faersfia e vd ieifery
TANEE 9U1 Wohe o Wy TR #er sifaereie
FENe a2

MCI, + Na,CO, — MCO, { +2NaCl
(M = Mg, Ca)

MSO, +Na,CO, — MCO, { +Na,SO,

(i ) Srermii fafg—wifeam gaamersiene [Sodium
hexametaphosphate, Na PO ] i FIE T o

‘e’ wed T 99 9% HoR wia § THeE o 2,
T ffaraa sfafean sa a—

Na,P,O,, — 2Na’ + Na,P, 0%

M? +Na,P,0% —[Na,MP,0,,]" +2Na’
(M = Mg, Ca)

www.rajteachers.com



278

TE H/OMEA W Mg Td Ca® A &I faerd §
T 3
(iii ) 3maw fafqag fafa (lon exchange
method) : T fafy = ‘Shieiemewafez &y’
i ®ed 1 SogE wifeaw UeEHiTafoeRe
(NaAISiO,.3H,0) Si#emEe/mefeZ  (Permuitit)
FEeEl &1 W o fau wSfean tgHitEs foferese
F Naz o fom wd ) #el wa § s foan
W fefefaa fafma afafea @d 2-
2NaZ(s)+M* (aq) - MZ, (s)+2Na’ (aq)
(M = Mg, Ca)

e/ SHstiense | | w/@ WA Hiean o w5y
T U B W F, T sl wifeam s e
BRI ITAR UL T TH: WA F & fau gl
(Regenerated) @h{ feran <tman %—
MZ, (s)+2NaCl(aq) — 2NaZ(s) + MCI, (aq)

(iv) Fyeilad IS (Resin) fafy : ssa wer
5 W TEH 45 ¥ § Hyahg oAed fafmas
g1 foran s 1 = faft shafremse =t gorn o s
s 21w fafee 9 -SOH 99egH 9eq
HTEH U] B € 991 9l o stfee e €1 e
fafem 9 (R-SO,H) H NaCl ¥ STER &=
R-Na ¥ uftafda fean =man €1 199 Na' 179 &1 9l
T I Ca? Td Mg 99 9 fafma &% Fer
S g & a2, Wl (R = ¥ B )
2RNa(s)+M?* (aq) - R,M(s)+2Na' (aq)
EERE ‘fﬁﬁ? (Regeneration) Hfean FANES
oo foemet fan s 31
Wﬁm(Successively] - faf s
(H* 31¥F = ®9 ) 991 Homaq-farqmas (OH- =
w9 H) I 9 wEied w0 W Y fa@tew
(Demineralised) @1 f92mafd (Deionised) ¥
W fee ST B
2RH(s)+M* (aq) MR, (s)+2H (aq)
¥ArEH faf9a & 39 e °, H o1 fatma
W& H SUNEE Nat, Ca?, Mg? T8 34 @4 51
B S ¥ WO Wie 1 SR B © aen W
St B S 3

WA fasm

w0 s fafe & g wen
RNH, (s) +H,0(1) [ RNH;.OH (aq)

RNH;.OH (s)+ X (aq)C RNH;.X (s)
+OH" (aq)

OH™ =1 faftia @ o sufeed ®=omEa (9 I
HCO,, SO}) 51 71l 21 39 UK T OH- 31
oA fafma 9 gaa He sa | afafen w5 5@
1 SIEE F I 2
H'(aq)+OH (aq)— H,0(1)

¥FEA qel ROTEA fatigeRi oF IS 99 (Resin
bed) 1 STEM FF I T F & S €, T I HAA:
T T a7 9 &N foeas ° wifufeRar st
it T fern S 2

9.7 ETESISA TATATSS (H,O,)
TGS WSS Tk Heequl TEE 3, S qaier-
o & =rie] @ sl AteEE (Effluents) &
STER & &9 ° % A€ 2

9.7.1 WA =t Tafuat

77 Trefafas f&fuEl g o e 51 o 7

() fEm TeaEs = Tled ®Ih 99 96 B
e O 1 FH S W AT HEh BIEgle
TiFEe W fEe S 8-

BaO,.8H,0(s)+H,S0, (aq) —» BaSO, (s) +
H,0, (aq)+8H,0(1)
(i) 39 90 TS W EAFd Tehe TGerE &
o sTomet et 9 oI TaRe Tehe o
SeI-2TEeA W BEeS THTEe We fEa 9 2
2HSO, (aq) 2™ HO,S00S0,H (aq)
— T 5 9HSO, (aq) + 2H (aq)
+H,0,(aq)
a9 9e fafu wEmemen o (D,0,) A oF T
T e 2
K,S,0, (s)+2D,0(1) —» 2KDS0, (aq) + D,0, (1)
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(iii) BTESIST UUFEES w1 HAWTE IeqEA
2-ufehereateemial (2-alkylanthraquinol) & =@:
AR g A S 2
2-TfeEARE T H,0, + (st
FEAR)

zm fafu 9 wra (~1ufavm) TEgeA wWedEe @
Foeron el G R fore S €1 Aeavee HE wE W
TEHT ST FURL TS TUFEAES &I HEW
(FEATMITER 30 WaeH) T T o 9 21 TEEe
TUFAEE o 85 Wavd 9% WEW ¥ FH @ W
foera™ 1 AHaA FEUTIEE FOHL fHa S 2
99w & Teweifad (Frozen) Exco IS HI%?;IT»'FI
TGS WS I S
9.7.2 diifaer IMoT
Y5 e ¥ g wieEee @ e (#fa
T Fiel) ¥4 ¥ 35 g sifas 0 Te 9.4 H
faw o E

TS TAEE Wel o W 3T oF e fasmie
| 7% TS H,0,H,0 (FoFi 221K) a1 <l 2
IR T TR 30 Wavd HiEdl A wReNT WeES
ﬁwaﬁwm[\blume streng‘lh]‘l()() A’
FR 14100 AT’ H,0, e 9 51799 72 £ 7 1mL
H,0, forerem o 9 31792 & werasy e ar oo <1
100 mL SIS 9o B €1 S H 98 ¢ 10 S
% B H S S E, 2190 ST Wi 3 Wiava g gl

3RO 9.5
10 #TFEA H,0, oo &1 ame ufwfoa w1

'

H,0, & ‘10 smd faera’ =1 sid 2 %
H,0, % T foerm %1 | foex 7 a9 we <
w10 et sadem am—

279

2H,0, (1) - O, (g) +H,0(1)

2 x 34g STPW 22.4Lat

68 g

T HHE o SR W 68 TH H,0,
HAE A9 T T W 22.7 L O, W Bl AAH
™ UE g™ TR 10L feet 0, 37 FH 6 fau
H,0, v Fq 2iil—

6l 8 =100
2 9.7
#A: 10 1 H,0, F1 JHed = 30.0 g/L 21

At 3% H,0, faerm 21

g =209g=30gH,0,

9.7.3 HT=MEAT

FIESIOHA WFAIEE 1 WAl SHHaeid w21
TEE T S/ e H IHet ofves W &
fo=r 9.3 ¥ <uifen T 2

i \;5.0 pm
i\ rsem

() T wrEeen

(@) 3™ weEe

fa 9.3 (%) T wEen ¥ H,0, F1 G e i
111.5° %1
(@) 2@ wEEn ¥ 110 K W = H,0, 1w
fae 10 90.2° 7

9.7.4 TMETAe IOT

et qen - WeErH o RSN TWeEEe
AU N AFERTF, S FE FE 2| F T
sfafsFaet &1 avi S fHa . W/ -

WU 9.4 TS WWIGHES o wWifdes o7

T /K 272.4 = (59 298 K)/gem ™ 1.44
YR /K 423.0 FAAI (290K)/Centipoise 1.25
MeI-=E (298K)/mmHg 1.9 R (298K)/C”/N.m” 70.7
T (268.5K T 3 ) /gem 1.64 o =rera (298K)/Q ' em! 5.1x10°
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(i) svefra mem | H,0, HadiwiE & w9 H-
2Fe® (aq)+2H" (aq) + H,0, (aq) —

2Fe™ (aq)+2H,0(1)
PbS(s)+4H,0, (aq) — PbSO, (s)+ 4H,0(1)
(ii) =ftg MM § H,0, ATAEE F Y H-
2MnO] +6H' +5H,0, — 2Mn** +8H,0+50,
HOCI +H,0, - H,O" +Cl +0,
(iii) &g mem § H,0, sfei®RE & w9 -
2Fe* + H,0, — 2Fe® +20H
Mn*' +H,0, — Mn" +20H
(iv) & wrm 9 H,0, d999% = &9 H-
I, +H,0, +20H — 2I' +2H,0+0,

2MnO; + 3H,0, - 2MnO, + 30, +
2H,0 + 20H

9.7.5 WEWUI

TE % T THE W H,0, el B S 2

2H,0, (1) > 2H,0(1) + 0, (g)
et 1 GaE qU1 &R H1 GEH A= (S i

T fafeq =t §) =1 Sufeid & w0 SweE stafea

IRE @ 21 oa: 39 AW % W W g B A

s U H S H @ S 7 g U e

% w0 H o S 21 39 o % %l ¥ g W S

2, Fite oo TEgeE WiHEEE & faene suTe

w1 U w7 o4 2

9.7.6 IUAM

H,0, % J%3 §7 W UM & HR0 395 Sams

AR § g 6 W W) 35 $9 s AN &K

Sk =

() e e § SHE SUE e S s A
o faisA & w9 § fea s g1 gfawsh
(Antiseptic) ¥ &9 § 7€ A9 ¥ ‘TEEIE’
(Perhydrol) -H & o= S 2

(i) THH ST WiETH WEE T HieaH TWHEHS
o T § T W §, SioS=w & &
STHrSis] & feru ST 2

WA fasm

(iif) ZEEHT TGN BB, TR I, WS
Fen i (Fatheredier) o Hyeror §
ST 2

(iv) T F H,0, %1 SUAM S, HITS H T,
=HEl, e, & anfe 3 fads sre (Bleaching
Agent) & 9 ¥ T =Tl 81

(v) S H,0, 1 3T FaieRvia (sfE) mem
(SERUTEEI-TIER- AN F, e qd
Areifirer sfewE (Effluents) STHR 1, GEAEES
= e o, afeq Tw o form argsieE
e [T anfg) o fRA S 2

9.8 W ¥&1, D,O

i 9@ famga w0 @ A st o =R qww

= ®=q H gen faftm sifufeen =1 forafafusi =

qegE W W Sl 2| SRR SURA Sl o e

SIS G T $eRE Sarl H IUEs (By prod-

ucts) = &9 § BT | W S = ifaes o7 Aol

0.3 # f&g 7 ¥ 9 el 1 SN S & aE

A s % o frar s §1 SerEToned—

CaC, +2D,0 — C,D, +Ca(OD),

S0, +D,0 - D,S0,

Al,C, +12D,0 — 3CD, +4Al(0OD),

9.9 STEETSSI=T 349 o ®d H

TEA ° TRERESH I "R § weA g w2
$o/ (- TEEEeSH, WA, TR, k) S gEe
S AN, S AU SEaT o <o 9 I el
& siFg Wl 9.5 | T9ig MU €

T WO W TR 2 T ememeed, I %
(T E5HE 1) e | T e g g w5
Tl £, TTellih SREEENA & Sgd U wgush Ui W
FH B ¥ | Sheel SEEeS o SAEFEE 2 WSS Bl
(SEEESEA & 1Y SRARSH &1 NG & F9 H
3ufeafa & Hwon) 9 foeler § oS wEn H @
3T F&T (Inject) FH TR SEAGEE T2 SRS
1 Afaferan =21 21 U, Tt T (e eReReeA
T ST 7)o T B ot e T e wdifea
EReEEgH o U faféet &1 9’ gaH Sl 9t g2
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Al 9.5 Tafus Fo=t g7 257 W goa w916, S 99T aEaT §
T | I g SRS EEEEER] TS | wER | stea
weft kJ H (it vrewer ) ( Sa-vTewT ) i ( SE-31ae )
ufa A 286 285 2220 880 5511
BRI 143 142 50 53 47
gfa ferex 12 9968 25590 35 34005

3 W T 30 A AT T SEEESSA W 20 K
T SET T Sied i fRa S " ©1 Ees T wed
Aeft Tl Y eIl vsd 21 T eget, -
NaNi,, Ti-TiH,, Mg-MgH, 3% & & &1 wam
TIEEFEIS i W AET H HERU % 2 THar s
21 27 Hime | vl i SRR & 9 W
F Jefeus aFAE @ @ wE ¥ fau et
o 21

39 wed # 9 fasey ‘ggEem ardemaTen’
T TESSA sderewd w1 ga fagid e w1 Fa
BTSN YA TH TEEeE & w9 § AT asn
HeRU F| TEEEA TR w1 e S5 A

AY-FS 1 GO fagd-sel o w9 A 9 g
TTEEieE o B9 ° §F 21 TAR 39§ Teel 9R TR,
2005 W ¥R 9@ 4 SReEgeH EEiad el
o $oF o B § W TR T WRY o =it g
& fem 5 ufava eweEeeH fafsa NG = WM
T T AR H TEenged i Wiavdn AR
FIFY W TF TGE S

AT TRERESH H1 SUIN 20F el | farm-
Feured & feru feman sran &1 Ui amen &) S @ e
TR w9 W oo a9l SEERe b HUwE Eih
T TGl A ST 9ul W o Geh T el SR SUEn
el oF 9 H F TehI

QRIS

m@ﬁﬁéﬁaﬁsﬁaﬁmﬁﬁﬁmmmﬁ|a€maﬁmwwwﬁmw
%\wsﬂaﬂﬁﬁww%nm?ﬁqmﬁmm(m TgfEE (D = H), ZEfe™ (T 'H) &
ﬁﬁﬁéﬁammmaﬂv@wamwnmwmwmmw%

TR S RO W geeE T e T

T H BREA SAfagel 90 ¥ HA st § g YA % Aneed Tl U S, e Wy
e § UeAT 1 Wae W afdeged 9@l F %0 § gEgeE F TE i g

It T W AT ST R S (Water gas shift reaction) SR STEEEENH 1 SEIfTE SR
foha ST 81 76 W Sl o Toe- o § We-Seed o w9 § W o6 ¥ SEesesE H-H ke
foriie Tt (435.88kJ mol ') el % 1 WHIS % He Uhd 54 o fau sifisman 21 59 07 5 SR
T SRS T ST AT 27 (Atomic torch) H 1 911 81 e ATHM ~4000K T TEH

el A9 T SEERSeH v e weetl & HR01 A1feR Sl 21 7 e wel ail o | ST
TRferfal § WY TRl TRERE W €1 Ui wESEel wi AW SfoEi-oEttR 91 @eid (Saline)
TEIES, WewASTF A AMF TEIES qUl s A1 ATHAHH A SEeEs § Wi oA T 2
1 BlEgES SN % o an-wq BEgEe I st &) snfvaw ergke (SRR BH,. CH,
NH,. H,0) =1 3 sfied # srcifs oee 2 s segEel %1 SHEn SEeResH & Afaufgsmo
(Ultrapurification) 1 ETEWS@TTH—W %@ HEegq (Medium) & ®9 H B %I
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282 WA fasm

TEERSSH U TESeH egE, Wel, s WeEta, swefd o snfe wewegul hfie @ faem
ST SITRAIST R 1 81 U SR § J5 i SiEe %1 Ui o SToEia H |
SATET- ST o SRERE S 1 STAN Uhe o7 & &9 | 2@l €1 7% o § SEeresH %1 399
WUV 39 o B9 H AEwu e ( ETESie stefemawn )i

el ST T, A A S U SUers TR ) THEt T S 3 @ e sfaee
B T~ ST T I ST Gl Z9 STEE 1 TE e § vHeh U] el 8, S SeHge § agweo
“ffirert AT 21 96 S S19] S ATRd T S HE S A W g ¢, foe e 9 § el
S UH WA G A RS 94 o o S €1 e () YA Wk o SR W T8 St
qe AR SR AT § S99 eI % U H RN a1 § (W) UF SWEHH (S U an)
el F Y H SEEN FIA A1 () T FI WER F TEES A1 2| 5 § I T 7 AferE 6
e U W HON Bl S €, S A "ewd w folw Siheh €1 5o i e el T He
SR 3R Wyellta SIeH faf e &1 ST &tk 3T &1 o €1

O WA D O TF A Fewyol AT 7, o fmio meme s o o e g R =
31 o ST e fuwd § e % w9 § fE S R

FESIH TGRS H,0, &1 srHHaclE e e ¥ sHa S sfenfe favsm, sy,
yguvI-foe, afEifis qen ol afewe sw=R 4 geq wu § fR w2l

HEH

0.  TEERM o ok T o TR T afEd T | st frafa i gfee seE)

92 TESNM % TuEAfhl o AW fafen qun sart fF 3 waeefl o1 seEAE S
1 2

93w uiftefad ¥ ereien U wAfvess 1 eran frAiveas w § = e we &7

04 ‘oI T A W STEEESS F1 SeIET ohd R o Hehdl 87

05 Toem-sre fafy g SHEREeT 983 W W G WhR 99E 1 Tehd] 27 36 U
T TR ST FT RN i 82

06 Frefeten wEi R

(i) H,(g) + M,,0,(s) ——

m=o

(i) CO(g)+Hy(g) ———

(@) CyHg(g) + 3H,0(g) —z—

(i)  Zn(s)+ NaOH(aq) ———

9.7 SRS Wi ATaieRATgie % WS H-H =9 %1 399 Teiedl = 9o 1 faee
Hiforg)

98  TEERA % (i) ToEEA A, (i) TEEEE IS a9 (iii) T g ARl § o
I TG 27 IR0 g HHART

9.9  TTEA UH TEERE STl o SR W IR % Seitdi < EEgRE % HE-HH
| sfeem 2/ 2
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9.10

9.11

9.12
9.13

9.14
9.15

9.16

9.17
9.18
9.19

9.20

9.21
9.22
9.23

9.24
9.25
9.26
9.27

T ST ST FW € T (CH,, ,,) FHEH TESES TEH I A 4 HT A FH
FH? S T I FfRET e

TR BEgEE (Non stochiometric hydride) 9 29 31 THeR €7 F1
3 e uTgel @ U9 R FT S w27 S0 IO S EETE gEEy)
BEEIEA Wl & forn «ferr gEeEe fFa wer vl 27 aeemE)

27 HH=EY)

NH,, H,0 a1 HF # & for! aeion sy & ufEm sedaq srifiq @ it #4i?
v BrEgTEe Wt % W gae sifafwe w3 w81 @ s Co, (S
e gufifag i 8) &1 ST 30 R U 87 SHERY)
foreAfefen F rafem Fi—

() CaH, BeH,d= TiH, & 37! Fedl g% faem=rasal & %q H|

(i) LiH, NaH 921 CsH 24 77 & 9=%d g2 %4 |

(i) H-H.D-D @l F-F 1 3% a4-faoism ool & =g g0 %4 4

(iv) NaH, MgH, =1 H,O =i 5ied gT A9=1eh 01 5 %A H|

H,0 @ H,0, F1 Tl F1 qerl Hifs)

E % A WA Ty I e &7 THE P e 7

F, % T2 9 i sifafaren § st aon stvered & v faen it vd s
fF FH T T st T g 2

forefetfn sfafae 1 qof FifT

()  PbS(s) + H,0, (ag) —

(i)  MnOj(aq) + H,0, (aq) —»

(iii) CaO(s) + H,O(g) —

() Alc, (g) + H,0(1) >

v)  ca,N,(s) + H,0(l) >

I Hi () TA-39572A, (&) AT=AT=A (Redox) e (1) Serdtsd sifaferansti
o Tt wiferu)

TF F THERY B 1 BEA F Soeold Hifed)

WO T SR TS T FERA % N FRW §7 FviE i)

wyelfaq e fafmees fafu g wer se < gy < fasi o fafy =1 faemm
Bl

e o SYFUH TEE 61 9 9 TEEtE g fatag)

BESNH TWRIEE o SNFEihRe Ud TIamEs &9 %1 afafeaei gr arwmEn)
Fergfifom Ste & 0 Sl 27 92 9 W {1 o Hehal 87

1 fepaffora =1 amga Wit TE-wEsE | swEnt 82 4 T, @ e s e e
T TRl €2

SeaHEd U8 S UTed § @ &1 SUREdl F1 S9eE)
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9.29

931
9.32
9.33

9.34

9.35
9.36

WA fasm

SE T HE W T e % w0 ¥ SwErdt w27 g e e o i
(i) =@ FFal © AR (ii) SA-TTEeT F TEA 17

H,0 W& D,0 & T I 9 g8 1 &1 74 € fF D,0 %1 ST F-wwi
w9 H o S T 67

'Sei- s’ (Hydrolysis) 921 ‘Stemst’ (Hydration) W& ® #01 $fa 872

T BEEES Ry TR S AR s g S R A R gl W 87
TEATY] SR 15, 19, 23 T 44 T 9 A TRERS A ¥ afafer w2 whEeRe
€, 1 TR wEfa @ A9 A AT HE? A F U T SRR 1 qerl it
= Ui (111) FeEe U 9efyrm FeiEs w1 Se-2Tem (i) 9 5, (i)
a9l TS (iii) SN 5ol § s s e, 9 e faa-faee fafem seamsi
FT AN HAT? ST SAEYIF B, T2l TEEfIE FHH i)

H,0, fois % & w1 7 e oraer % 82 feffau)
Frefafaa wef O sma = w87

(1) erEeiom sdfereen, (ii) eEeiHEm, (i) fodm, (v) 99 @R e gfa
wifferan Ao (v) $¥F T
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Tehah 12

FHEAR AT : TS AR Taegia qgn aeheion

ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

el Theh o S0 S o HeEE %1 U sfgdrd o1 B g, fee
‘sIEE’ (Catenation) HEd &1 T8 HNU 7 1= HTEA T
% WY WEwdSE AEY S gl 9E A awdl, SO-gEese,

o & A i 5
SIS, Mg, Hohl, RIERH T4 gedisil = HAHIYAT o Y

B2

TH Uk = AT & 98 9
® FHEA HI THANSERAl U FETH

AT T AR 1 THA b

Frafeh AN i HEEAT w1 e
R 4 o w5;

TR TR 21 STHToT o HeE;

AT I IUPAC 9gfd & 38R
AT 1 A 2 T a1 37 A4 &
SER W 39T T Tom g

T Afafsmet w1 fwafafy =
SR oh1 HHA HH;

FrEfTF Fifwl F1 g oA
AR T e A- o %
WHTE 1 A FH W

e

wEE AfafFaet & e F 9eur
'-!31'-?-1- E?

=1 HE ",

Tl HfTeRi % TR fager &
Hffem TEEfs sratEme = fom
T

FHETF T & A favemm
¥ mimfem fagi &1 799 99

off WEHATS SEY TGN €| 39 W o AT 1 I WA
YT Y U ST v & siaa e s 2, e aeifes TamER
FEd ¢ 3W UHF H F9 ANRY TH5id 9o faveo-asmes
wftafera &, 1 s ARt o foRe e o 1 wHeE % fan
3T 2
12,71 HMEAEATE YT
oA IR S w1 A T o T et AR a2 s
= (SLTAT,) T WA, W THN T, T TS w6 SEvn
31T gl o T €1 59 AN % SEgAn o 4 59 mew &9 8
TR A 1 faRE e 200 & GO #1059 1780 %
ST TR A TS 9 SqHA W W et AR uE wrs
Tl W ferfee T AR o e faieT S AR FT fga
o1 wifew St afSiferrg 3 ufqufsd fean fa Sevfa’ (Vital
force) FTafeF ATl o fmior & forw sowar €, 59 =9 1828
TE, deR A FEE AME g w1 G St A
ST " § 5, 99 7w e fag g T

NH,CNO — T FE R _, NH CONH,
FHIEE T2 E Rl

v (T 1845) BN UfElzwm o qon S (W 1856)
TR HIA & A Gyernv & IfTHEEY <9 T fE St
Aifirepi =1 ereRTdle Hidl | wETeTen § Hyetd fHar o1 Hehd 2
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FEAfTE T HO AW fagia 9o qeAe

HEEASh SATEU oF Terai e (G o o
J wETE WA F g w9 T

12.2 SHTEA &t AGEATSRT
SRTS(+Teh AITTehl SRl 3TTeRfaar

12.2.1 hreTeR Aifitenl &l STRfaAr
Afeeh HTEAT 1 Hifers STaERon 1 7 FE
At F T A W SR T R A
TETE BT | HASE TASd O SNEs HoE B
o9 THEH-4 § GHA o T AW 7 A S F R
FeA T AUl 991 TR 5 HeHANE aay-
T =1 e T A9l s 3R p HEE w
TF (Hybridisation) 7 TR T TR 1 Fhal
71 TR FT AR T R BN (CH,). TF (C,H)
T TAEA (C,H,) = T HUS H i w
1 st g A H: sp?. sp? a9 sp HRt
e 1 HerEdl § e fear o wehA ¢

G forell Frefer AT STEY S qen
A U (ey-Eme) ® g H 2l sp
T FHerw ° s 07 Aferm T % wRO g7 AEE
o HHY 3T 21 20 sp HeH gk g T ey
sp? T FeF g A ey w1 eiven afw
e qun sifas wmedar 2 31 sp? el waw
sp TN sp® HETE HUF o oA B €1 o
THE T G Y H darR el Tged-SE o
e BT E WA w1 UfEdd wEd w1 fEn
SEORHERA] i WHIad e €1 HE o feem St
FeTF F s FHA ded T IHF! faEn B H§
ﬁﬁgg}ﬁﬁﬁ%\aﬂ:spﬁﬁﬁﬁaﬁm(ﬁﬂﬁs-m
50% ) sp? T sp® TR FHEHT BT aTUaT e
forg, T d §1 Henfid werhl B srdferd e
FUTEEA 1 YNE HEE A Gifas e
TEE o W 4 v ¢, T S s whe
4 e T 2
12.1.2 © A& oF B AT
n (W) ey o fm g 5 feead awmE &
p HErhT 1 TR el g o st
% T sTema 1 3T CH,= CH, 3] ¥ T+t ey

323

TH & 9 # T e 39 2] °F YdE HEA W
TIA p- FeF HAHGE T ST F G o Aded
d €1 TF CH, i T % e § SAH W p- HEH
% sferman Afdeara § e 30 g g1 wer:
(C=C) - fgarmas & =i @i i wfaafem
B W B o Y W SelEe STEviely STErvd
THE % Tl % S UE 4 T i 81w
7 AT SEATETE AR ° g WiET oy STere
A T U SMeETE AT % feru gerl i
HEA W ITes H 2
ST 12,1

frefafaa sel o 9 v o ffado a9 n
&Y 2

H
1
(%) H-C=C-C=CH-CH,

(") CH,= C=CH CH,

&l

(%) cC-C:4;6C-H: 6; 1 C=C:I; rC=C:2
(@) cC-C:3;0C-H: 6; 1 C=C;2

ST 12.2

feAfefaa sl § TeF HEA B GE
ST F 87

(%) CH,CL (®) (CH,),CO, (T) CH,CN,
(%) HCONH,, (¥) CH, CH=CHCN

T

(F) sp’. (@) sp’. sp’. () sp’. sp,

() sp’. (F) sp’. sp’. sp’. sp

SarEur 12,3

frefefad Afmet o e H1 HHo s
U HT BT 2

(%) H,C=0. (@) CH,F. () HC=N
T

(F) sp° Hoa weEd, Frrrvia gudd,

(@) sp’ HRi@ T, TgoheRE, (T) sp’
e e, Tt
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12.3 SRTe(TeR HiTeh AT

: =
12.3.1 YUl wafa q9r MmEg-iEr

HreATHE: 9T
FTETE AR F GEAEE g foed # W
faferdt 1 57 o fafer opa-ww sree fag-gre,
g A& HEA (Dash structure), Fafa 9=
(Condensed structure) TN 3EY T == %\
Y W (—) W TEERA-IH HEHAe SEy
TR 5H GO T F1 S TRl €1 A T
o TRl T UE WA G Shiad o ¢ U
e, fgarmasr don fHemes i ®Ow: UH oy
(=), fgom W@ (=) T foerg @ (=) g0 s9r
T B TR s (S-S, e, T,
TS oMfe) W SUTeUd UHIh! SoieA-gT Hi
fargatl (..) B0 <ual ST &, wg we-wef wm
ff eI ¥l e W (C,H), A (C,H,), T
(C,H,) T HEATa (CH, OH) & HiEAmns: I3 i
Frefefaa vorel gr Frefua firen s 31 U e
fequif =i ‘quf HEATs §3' (Complete struc-
ture formula) ﬁTﬁﬂTﬂ%l

}il i H\ /H
H— (|:— $—H ,c=c{
H H H H
oA it
i i
H—C=C—H H— (lz— O—H @ H— CllfO*H
H H
T HeATE

T GEA-GA F FB A AR FEEAE ST
%1 T TN TF T H IS TAA TYE Bl HSH
o forast 9% 9en = EiF § weiih %1, werd
Fonall ST Tehdl 21 5w el w1 ElE e
?ﬁ' (Condenstructural formula) wEd %'I d:
TS, T, UAEA 99T HeAE i 39 WhR o s
FHAl I—

CH,CH, H,C=CH,

oL el

HC=CH CH,0H
TefrzA DI

A fase

39 ¥R, CH,CH,CH,CH,CH,CH,CH,CH, %
3R ot AT ®9 CH, (CH,), CH, 51 ¥ f&n
ST HEA T IR WA 99H & fou e
1 ITAM fHAT T ST HeEeTE 97 (bond-
line structural) o e Fer HIE'@GFT qwrrgaﬁ el
&t foran =, afesh FEA-FEa A= H g - T
(Ts1-5) Faneit g/ Swien S 1 e e,
AR, R sete g 1 favy wg A feran
s &1 fat W ferm @ dfee (—CH,) w9 3
FTA 2 (9 % R A g g e wi
T B Tl Y@ 34w TEE &g
H E, S AT HASEa H g wH % fog
HIYTF TESE U AT BN & S
(i) 3-OferasisRs ® Ffafed w9 § gui
TRl B

(%) CH,CH,CHCH,CH,CH,CH,CH,

J

CH

\1

ot ol et
Aol Tge swid #)
(ii) 3—sH=ged =l =W & fafw= &= -
(%) CH,CH BrCH,CH,

(@)

(@) CH, _cCH,
Vi
Kc’u \Cm
|
Br
(m YN\
Br

=R AR T serE-tEn gE B 3w e suiEn S
Hehal T

WAMVANCE S

TEFATIOA
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-0

HEFATTEA

CH
H’(|:/ \iTHCl O/Cl
e _CH,

S ]{

FARTAE AT
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H,C CH

\ Jita

() H—C—C—H
H,,c/ \CI-[3

12.3,2 <hrEfTeh difient o fafadt g

FE W HEE AT o e (3D) T E F9
wfEl 1w R ST 2 e ffad g
1 ffaret Gran & <e o fore S aon 2 5w g
F1 TR fFA W 1T A 6 3 39 39 A
1 gufdl 2, S TSl % At 9 <3k ki S yAd @
siv b 3 Fordr Feem 9, 7o T 3 o A
e w1 qWi €1 FOS o Aol § T e W
TR @ (- ) g WEE fEe e ¥ e 120 H
HEA 370 1 et g wtn W R
EeGll
H (&Y 3fw | )

3 @
(e =W H AR)

ferT 12.1 CH, & 3% @41 % §F 7597

12.4 HrafTeh dMTRT T SfieRToT
S A e T S e o
T o HNO 5% A & UR W il
STEYEF o TAT &1 HEAE ANl e 9 I 5
YR effeRa oA T E—

Rt S

sjaer A (1)
e i
TEM S T e Fua

et i (1)

——

Eacigcapie vl - o

I—I—l

A fasm

anfoaes wizga

FreifAer srupe i fafasi smefa enfoas Hiewi =1
TR AA-Hi W S Tkl g1 @hel A
A A1 H1g 3 9 3 Hied FmiR § Suee 2
2 WEREE: 64 WHR o A0 Aigell 1 SwE
oRal ST &~ (1) e, e =rera Hied, (2)
et den fish, a1 g @ik @2t wiea aen (3) T4
fpfem, Aeiq T T diedl FHaF HJied 17
W heiel ST Rl 0 T TEH T T fREn
S| T HiSe U] o WA % SR i ST
F TU AWl F1 GEY @ 2 o 9o few
Hizel § STEH qe WAV]-SHT 1 9@ S 2
it Y] 1 T ¢, FEih 2 e &1 <
2| g e (S C=C) =1 9 o fou fesk
o T W o e T ST 21 T ffer Ase
H Weush TREIY] o1 STOfaT ST RN fehe S
T, 5 SHE! AieEes SR W aHE g 8l 39
Hiel § ey & 90 W ) e A0 °§ g
A GRI B T SEA i WERE He €1 F
Hteei % iR e diee % faw U
TiHaFs 1 S9N = wE A

i TR Atz

foT 12.2
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1 ererehiE atger faga gwen s
79 AfTeRT 1 Yferthfees (€ i) < a1 s
2, for Ten =1 wnfEa e AT @9 F) S
CH,.CH,
T

CHj

0
CH3—|C|:—OH
wHifew s
11 Ufearsfaes diftes o 55 SEen o1 a9o™
HifreR
Hferarstaers (Ufethtes wwia) AT § HE T
S[EH UH GHFHA (Homocyclic) o7 5 &1 et
Fi g | FHET TH] F ST T ] JEHT
o=k 4 go™ o9 €1 T6 WER o ATTH o F2

TR T TFE B

v\
QY

3 uferthiz ATl o TAE F9 TOEE wEiEE
FW F
v i
fawg 4 =17 U 13 | fowm 9 stemas w0 T

327

A9 9w I Hetaq 9®mE A (afeees)
Hfmferq 21 tfoaafes dife & oom Wik
Hfrerl o1 oo o fows T 8w 1 U AT
EafR Ch e Co e ool o collic o e o A |
A F Fo TR T E-

S Pertee "

NH,
W \?ﬂ \\\ﬂ

. s AR "

O O O
O S N
WA Biivac| fifigm

el AT 1 fFaas Fgel o AR W S
o (Honologous series) ﬂmﬂgﬁmwﬁ
TR g O UeREieTeR 9UE

et e A & fafere wbr & o1 w1
TS F WG, S FHEAF AT afematns
TEmEtTE o o fery e B 7, TR e
mmw (Functional Group) W’IT‘IT%I
TEEM— FEIFA T (- OH) Ufeesne W9
(- CHO) Fmeifaafesh s7F-9e (- COOH) #7f=|
weEE St

FTETF ATTH o T el UH i, TNEE T
fafere frarcne Tve 2, W Sl I €1 e
TEH T HEE (Homologous) FEd &1 TN A7
% WEI HI UH WH G 5R YRR T S we
1 59 AN WA o AES § Wed - CH, 9%
1 ST B | HreAA AR F B wea Aot
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2T 4 gw T-Ueeh, Gea, Uewred, tfema
Iemge, Uesraid, Uewmal, Uoan, Toopied T,
THA TR
12,5 ehTaiep OIfTeRl sl ATOUg
FEF WA NG HEE AR § gard
I T WA & oW AR o AR # O
gorater fafy famfas =i T 2, 59 s g i
(IUPAC Internatinal Union of Pure And Applied
Chemistry) % F7d %1 T8 Fomafem THHA
TOER T AT o ATY F1 SHE] 9= ¥ TEHerud
e T €, foo@ 7= = T 9 =i AE &
M o MR T SEHT GEAT Sea+ FL Teh|

AR AN OH, T5f ¥ oH P A w5
M 396 Ha ALE TRE 00 R Sem W e S
oT| SRR TAfgH 3T =1 W 39 fEgd we
o 9T S o wmR fea T #) o =ie | ae s
=i = femm A = IR (Formica) %\'I qg
M URAfE £ A B ((rivial) FUE HEHAE (Com-
mon) TTH FEEH 3| TGHA T § ot 5w Tie]
g AW fae s ) ssewned- %o 9d gd gra
FEA & TH TEH TG C, T (FAORL) H AW
RCEa =y W' (Buckminster fullerene) 3@ 141,
TR THRT STFfA STedad W (Geodesic Domes)
G foord-Sert 21 ufes o amgied o
W E’Fl'{ (R. Buckminster fuller) H T AR
T A1 F AR o e 4 ST, Am
afeh ofd @19fel Wieel 810 ¥ T FRO 9 I

oA e

U AW el AEEE 7 W 2§ wEl
AT o EF AW RO 12,1 § fE e E)
12.5.1 AEF G TH. FrH®I0T
forelt il TR 1 ot 9 &5 % feu ge
FTESEET AU 3T I fHacHA® WEl & TEEn
FE FE #1 A9 fRu T e w3
TAF EFTESERTEA o AH H SUgER Qeerd, saer

T SFET 1 WAF o STEias A w1 AH
oI fHa ST WeRel €| Sheet e AT TS A
Afies ‘gIEGIREA’ HEC €1 HEA-HEA THel
AT 1 GoTE S0 = gerareerd [UPAC =8 %1
Ueehd (alkane) %ed 1 T TE M ‘yfie’
(dfea : fofea, tfwfadl, safq wa fwanfe) o
SHIT TESEE § HH W FH TH HEA-HEA
fasmay =1 faemay 2 2

T

wE > [OH]|

|[CH,—CH — CH,— CH— CH—CH,|

|
T,C T
wrEn foFrars w5
uE

12.5,2 Ucehl @i TUPAC ATHUg(d

el @ EESehEE ¢ UOH 3R oA o
wfafem via Aifesl &A@ disft gEen-ge w
e &, foep ww=em § T (ane) e 3 =
e © UM HTeE W] H1 Sen ¥ 69he e
e 21w dgw Wefi gmen gweimEAl o [UPAC

TRUT 12,1 @ eI AR o QT 1T B T

ifireh [T A iR HARE A=
CH, HeF CHCI, FEARIHTH
H,CCH,CH,CH, n—3 CH,COOH Gﬁfﬁ S
(H,C), CH CH, SEHFA c.H, EEEiE|

(H,0),C fe=a C,H,OCH, T
H,CCH,CH,OH n—Wife Ueahiaia C,HNH, Tfe

HCHO wifesEES C,H,COCH, UHEH A
(H,C), CO Lsicil CH,OCH,CH, uferd Hfer ger
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W Wi 12.2 | fzu w31 3w wnon § fiu
Ueerl = =1 AN WEEll o 9eA e CH, T8
R B1 F Ueeha 9ot % w9 (Homologues) 2l

WU 12.2
amw HITHA A U
B CHY T CH >
LCE| C.H, A CeHyg
T C,H, A CHy
e C;H,, A CioHan
= C:Hy, S?IQHETFH CooHya
%Em;' CuHH El'afﬁé"l cauuuu

e "I@W (Branced Chain) g REx ElEa i)
FTeA AN FHT BIE @A FF oF @l T A
w2 FEA F WY qE @A T A B FEA- @
(vmard) ‘ufehe THE’ weedl g1 SIEnd -

#)  cH—CH—CH—CH,
|

CH,

() ¢H,—CH—CH,—CH—CH,

(IZHECI-Ii CI‘HS

T FifiR F1 A9 39 F fou tfeka wgE #
ATH YEeT % ®Y § 996 Ueehd oF AW 3§19 S
F 2 ¥ BOW TESHET F HET U U IR
THY] F2H TR Ufeehel WHE YW F1 €1 79 ¥R CH,
¥-CH, W il 21 39 ‘HfUe T’ el w2
Ufeshel TE 1 AW W F o forg Tafed toee
% 99 H U9 (ane) F () (vl g fowentoa =@
21 o Ufewa agel % W gl 12.3 ° fau 7 )

|EUT 12,3 FD Ut 998

Toehd Ufeeher-wE
=R | Tfeeher W9
AT ™ T |
CHa Afre [-CHs e
C2Hs e -CH2CH3 UF:FI
CsHs e |-cH.cH.CHS ikl
CiHwo | #fe@  |-CH.CH:CH:CHy =
CioH22 |  2fisei | -CH2(CHz2)sCH3 TFA

329

F5 Ufewa AEl o 91 @y 9 9 o fo@ W
F1 S i H Me, WY &1 Et, Wiae i Pradn
wifeet 1 Bu forad 81 Ufewer g i off 2t 8,
S = fa@rn T # ) e e wgE o fafe
wg AW T T sweid— fee wEl & A i
(sec)-=ifee, sgH=Afeet a1 QA tert) =5zt 2
—CH,C(CH,), &= & fou ‘Fefuf=a @y’ 9™
1 W foF S 2

CH.‘—fIJH— CH,—CH,—CH— CH,—CH—CH,—
| Cod

CH, CH, CH,
ST sec-fea e Ffea
CH, CH,

I |
CH-C - CH- O~ CH;—
I I
CH:; CH:l
tert-=ffea fHetaf=a

yfEd SEen Uech=i Rl STHERTUT

Y wifEg 4Een oo Ueerd =<1 den § oo 2

T AHE & frefafaa §-

1. wewyy 0] | dreaq wEA jEen w1 99 fma
ST 21 erfertEa e (1) ® S g@en o A
FEE F TR SR 4@ (Parent Chain) 2l
T 11 H YRR S e w1 =9 TE T 8,
FHifer 390 o &8 & FEA E
1 2 3 4 ) 6 7 8 9
CH,~CH-CH,CHz CHz CH~CH,~CH;~CH,

| [
CH, CHsCH,

I

1 2 3 4 (=} 6
CH,-CH-CH,~CH;CHs CH-CH,-CH,~CH,
I \
CHsCH,
7 8

CH,

II
2. & Ueehd $I UEdFA o faU SHE @ %
T TLHTSA I A TR ST E 9 wEee
T H Rfaenfad s A ifewd W %
TN MG EHae HEA U] o T4[ H I
S S # FHET 9 PR W URY # F,
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T wnfEa e TmE 1 ergay ofw e
31 U IR W HUHT 918 H FE SN A
I (A 2 3 6 W ImEA), 7 % 5 9 @
3T (e TEa ree TREE w4 i 8 Hew
THeiTi) |
1 2 3 4 56 7 8 9
C—¢—C—C—C—C—C—C—C
G CcC-C
9 87 6 54 3 2 1
C—¢—C—C—C—C—c—C—C
C c-C
3. Yel Ueehd o 19 ¥ v o ®9 H Ufowa WgEl
% T Yer % U H TIe i § S wiaerd
T w1 fefa w Sfaw we g aw §1 fae
e~ Tl o ATl %l AU FUEEN o6 wA H
foen s #1 o: Suda AfTE wT AW
6-Tfe-2 - AfEFHA B (2 <9 AT 96 98
% o @ 991 Tem = He7 WS- (Hyphen)
den e S AR ) my fers ferar s 1)
4. ofg < =1 <1 9 sifes guE wfeend @ 8 A
T HEwa % Hed steufeRTd () @ 9w 8
T wiaerd e & AW & a9 fawet
3P qEem, SH- =8 (2 % o), m G F
fer), 2 (4 & faw), a1 (5 & fem), dm
(6 = fom) onfe wge =% &, g ™ fomad
T wiaeerdt TRl F A i SUst Svmen %
#0 ¥ fowd 8 fFefafed 35e o e #@
TR H T
CHH (‘:HH ?H"! (_|7H-'5

CH,-CH-CH,-CH-CH, CH_-C-CH,-CH-CH,

CH

2, 4-EEHAfET=A 2,2, 4335%1@@?

H,C HQ(T c‘:H5

CH,-CH,-CH-C-CH,-CH,-CH,
CH,
3-uforea-4, 4-sRUfAREA
5. Atz &1 wfaeenfoar =1 fefaal g3 21, @ ofts
AU o % H UEe A 2 T oA AF

oA e

e s 31 o Frefafaa it #1 w9 am

3-ufora-6-Hf@eri®a 2, 4 % 6-ufoa-

3-HforeraTaR |

1 2 3 4 5 6 7 8

CH,— CHE—C‘H—CH Q—CHQ—(‘:H—CH2 —CH,
CH,CH, CH,

6. wfad Ufewker oqg &1 9 ITE A i
TErEdl | 9T R S g g, T e Sf@en
o1 HTE WA, S TR @ | dfeh g g,
1 TH I F e w@r | G E

4 3 2 1
CH:;(|3H—CH27(|3H—
CH,  CH,
1, 3-SEHfyersgfea
T YIfEd SfEen g o W %1 FeE | fowm

S #1 gfeRrdt WUE % ¥ AW avHen-FH |

foras Tva ST (iso) 3R T3 (neo) et =l

O Ufeehel WU oF A o 9N 0T W@ 21 WY

fgdioes (sec-) 'rTﬂT'qiﬁW (tert-) Uﬁﬂ"q‘f?ﬁﬂ'ﬁ

UfeeheT UUE oF S0 ST W S O S S

S &= Hated Yo 1 suEm s g, TS

F off o1 ST ©, iehe qeft @k, S ok 4 3R aAn

W 7 1wt A § Frefatad e

I AT AT T

o af UM e w1 < gEend &, d eifues avd
et Al Y@en & W H el

* H@el o WA o 9% HAIRA 3§ DR G IRA
T =ien, e oR W yiawerdt S99 8l

CH,CH,
0 9 8 7 6 5 |
CH,-CH,-CH,-CH,-CH,-CH{CH,-CH-CH,-CH,
4 |1 2 3 4

CH,
3
CH,-C-CH,
CH,CH,
2 1
I FifTE F AT 5—(2-TEegid) -3, 3—
o &
7 3 5—(2,2—SErfaersgies)— 3—Tfamgs
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CH(CH,),
1 2 3 4 5 6 7 8 9 10
CH.-CH:CH:-CH-CH=CH:-¢H.-CH-CH-CH:

|
CH,~CH -CH,CH,

S-sec-FfTT-4- STEHIGT THA
1 2 3 4 5 6 7 8 9
CHsCH,CH,CH7 CH-CH;-CH,-CH,—CH,
|
IcH,
2
CH; C—CH,

|
3CH,

5-(2, 2-ETEEfEETHIGE ) AT
weha Hfs . TwemEE W AT w1 oA
Hatya faga—sf@e Ueehd o M & URY § ‘uEae’
T SR U A 1 Al wred- et gt
21, & 3w Frri 1 oo B9 W € B9 TwiA
A 2 o A g T

O Q.

| -HfY-3-Hifre 2

TSl uiHEen &
w H A

3-ufee-1, | -EEAHTEEEe
(1-ufoe-3, 3-eEAfaeHEaRTT Te[ §)

el 12,7

F TESEEH o JUPAC TH e FT=AE A

& T ¥ wRHEd FaR fF wes § fTu

W Y5 e

(%) CH~CH-CH,~CHy CH-CH -CH,~CH.,
\

[
CH, CH, CH,

2,5, 6, ZEUEeTER
[3, 4, 7-eEufgastis Tom 2]

331

(Il GHEEHE CHECH G HE GH S CH;

I |
CHQCHH GH,

3-TfeeT-5-Tieee e
[5-Tf¥er-3-AfeR e Terd &)

Bl

(%) 2,5, 6 THAH 37k 3, 5, 7 i o790
= 7l

(@) el 99 o9 feafaei 4 €1 s@ s §
FHHT IH PR W ANY F 7, fww 9N 4
U FH | Yol T A W B S %
faet|

12.5.3 Torarersr WHE | gad eI
ArfieRt it ATAOET

forelt shreifan Afires o T StereT WHET 1 g,
foes o = e fafere Emf st
wfiE F %, NETIRC FLI;E»"' (Functional Group)
FEA g WEE TEaers weere AT wHE
aAfafwamd 39 ¥ S<Ewnd- CH,OH, CH,CH,0H
el (CH,) CHOH 37 @it & —OH foars o 2,
fower &N 3 [ Hifgaw o1g % Wy ArtafEwa
ek FTESO o H 2| fReTns W i sutefy
% T T AT B HAER e o o
TitFa fFa =1 o 31 F9 fRAaE wgE
TEer R e qU1 F HETh AT o A,
o 9 sufeerd ¥, Tof 12.4 o fag o #

Ty It foRacys OYE &1 UEH &
W 7, Ak IUgS Tger 1 T B Weh | T
e w1 feefa =wi o forq efam Swen =1 wHw
IH B E FW §, 6w 39 wEA foe s gy
dfyd 2 %1 gAan A faell "ol 2.4 # frg Mo
AT F1 STAN HIEF A0E H AW W FL e
T 2

qEHAEE G 9 AN B I W U
foraTens T 1 e Tohareas wag o foran Sl ¢
R 3W IER W AfEE F AW T s 2 st
TEErE w1 OITEM FEE A9 T wATE Wl @
wieerdt < w9 § A1 faa S 3 g TR 9
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WOt 12.4 T Traree g qur e dfe &

A fasm

=fireR = a o o IUPAC IUPAC IETETOT
wH A HIE gEe AT
L - . - bl
CH3(CHz)2CHs
'Q@-ﬂ‘l »=0Cx - —§=I EE—I—#I
CH>=CHCH-CH3
TemE -C=C- -3 Y- 13T
CH=CCH2CH3
Rsic] - - - EEic :
2SS X Fel- -39 TOES |-
(X=F,C1,Br,]) CH3(CHz)2CHzBr
e el -OH FEEE - 37 -2
CH>CH2CHOHCH;
freEEe -CHO wifHe T A
0 S CH3(CHz2)2CHO
FHIeH >C=0 S -3 FRA-2- 31
CH3:CH2COCHs
REEES -C=N A QEEEE YT TerEe
CH3CH2CH2CH2CN
BN -R-O-R- TR - THTEETLES
CH3CH20CH2CH3s
Sl _COOH FEIF -HEH S | SRS A
e CHs(CH2)2CO2H
IS -CO0O™ £ e Tifezm FAE
AT CH3(CH2)2CO2 Na*
fercrd -COOR TehHFE e | -3 freEe wiHE
H;CCH COOCH 5
ifge 2elEe -COX EGEaCiEC] -giTea deEE | SpAEE FnEe
(X=F,C1Br,]) CH3(CH2)2COC1
g -NHa, T Y 2~
>NH,>N- CH3CHNHzCH>CH3
TES -CONH:z , FraEe ~UAEE
-CONHR, CH3(CHz2)2CONH:2
-CONR:
B NOz et - | -TEEegE
CH3(CHz)sNO2
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I WHHRA % AME W R W B 9w
TorTen TE] F T g WUfHR H T TR 3
~COOH, -SO,H, -COOR (R = Ufeshel TH8), -COCI,
~CONH,-CN, -HC = 0, >C = O, -OH, -NH,, >C =
C<. -C=C-

R, C, H.-. 29 (F, C, Br, 1), NO,, Uehi=dt
(OR) =1fe =1 zuen wfazend yder & &9 o femn
ST 21 #a: At fad dife | teweia st Fe
S, i ERSi g i Tien i S i
I=9 M T B

SEENE-HO CH, (CH,), CH, CO CH, %1 7H
7- TESEFIREA-2-3H 2, 7 fF 2-sieEre-7-2d
%1 76 ¥R Br CH, CH = CH, %1 Tl =19 3-FmHmg
-1-%9 &, 7 fF 1-sHEm -2-F)

% T & WRR ok FFAAE ARl % S U
W afuss 71, @ SR Wem I & fau sugw
e, B, 7 R F-oTger % I8 feran 9 B
T8 H Fii-21e= & Y4 9 Ueerd &1 U A9 fered
1 IREmY-CH,(OH) CH,(OH) &1 8 T8H-1,2
Tl ¥, WY UH W e fgemas w fremEy g9
W Ueh W1 T UgE T AT S #1 S€-CH, =
CH - CH = CH, &1 90 =21 -1, 3- =R 2

IEEIT 12,8
frefafes DT (i-iv) & IUPAC M fafean—
1 SEe s s 7 s
(i) CHs-CHCH-CH,~CH,-CH —CH,~CH,
| [
OH CH,

A

[SESHT (OH) fHamHs THE 8F <F &R
ST St B

i gEen | 32 HEA T 3: 09 TREhE
A 2

OH FEA-F& 3 T 8| TH 37 Tisend 3
TgE wEA -6 T F| I: ACTE b1 A
6-HioEataRs -3~ e 1]

333
0

(i) CH,CHrC-CH;C-CH,

6 5 4.3 21
&
fHacA® e F1eH (> C = 0) BH & HRT
o s e s a0 (Ot B i o o et e ol o
‘TS’ ST IS Ml Hie TEE H
feufet 2 3R 4 31 efqw g@en F 6w
QI B % HROT Gel Uoehd SO 21 o W
A TRA-2, 4- TEIA 1]

I

(i) CH~-C-CHrCH-CHrCOOH

6 54 3 2 1
T
(394 ) forareas agg (12l 9o e €,
ol Fisiee-we ge fraras 9g 21 om:
T e § ey (SigE o el e
%1 FHHEA 39 FHEA § A 2, fEE-cooH
frarer® 99 81 FEA-gen 5 W fon e
= At A e s 21 Srefaw e, o
oA TE 2, H 6 i WEY] 1 hew:
TS YA TR H AW R B em:
HfiTF 1 AW 5-SAlFEREHES I §]
(tvy CH=C-CH=CH-CH=CH,

6 54 3 2 1
&
3 fHae® 9 c=C ®EA | 99 3 W E,
wafe c=C wgp-ferfd FEA-wen 5 W
T fou Shown: STEEd qu ‘e’ Sger W
4| ETefaH @l | 6 Fe 21 THiey 6 5
ERSIHE 2 21 A AW G- 1, 3-SEE-
5-3EA T
JATEAT 12,9
Trefafag =t st fafan—
(i) 2-FARETEA,
(i) He-4-39-2-3
(i) 3-TESrEFARIA,
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(iv) IR —2- ¥ -1~ A

(v) 6-FEGEEE T

&l

() ¥FF ¥ ww 2 fm g gaen § 6 FET
g 2 R wE Sl @ feafd 2 2l
r: 91T ®1 W@ CH, CH, CH, CH, CH
(Cl) CH, I

(i) d2 & w2 2 f g enShEe § 5 e
A S S5l 21 39 941 Al HEA ~C=C<
TN ~OH fFaenss W7 & oia® &, 5 oW 4
de 2 feafael ™ Sufed £ e AfE &5t
TEEA CH, = CH CH, CH (OH) CH,, 8

(iii) HEFARHA ¥ T2 2 fH @ EcEE geE
Y c-c SUftyd 2, Fores Fmim e () §
W 31 gHa 3R A2 I w €
frofd 3 W AR HEE 1 o AR B G
Il 81 fga e forarns wge €, wai®
NO, gderer forarers 9gg &, Tafere fge &
NO, WgE ¥ wifer il & s 2

NO,
3

4 2 2

5 1 1
6
1 il

(iv) -2t 3fa wen 2 far 1 &1 feafa =
1 C W 2?1 -OH e fefaen |e 21 o7
C-C dAEY W THH S0Fa 001 59 WER
ifires 1 WA (1) B

O O

I i
) ‘TR’ W W R T A U tfeeene
%, T 7 e TERd i SEe 21 6-TRge
7z e & f% foufd 6 W- OH wF 21 @rm:
ik 1 FoRES A ferere E—
CH, CH (OH) CH, CH, CH, CH, CHO 17
e o HHlFA H-CHO THE 1 e TLH]
Hfmfea ziar 1

oA e

12.5.4 S=H9 SgA=1 i ATHUGA
IUPAC W5fa | 5= =Jea= =1 911 W %3 = fog
YfcreeTdt FHE 1 AW YeerE & w9 H (A’ e |
v fer@d 2, Wg Seh ATl o ®¢ AW (S Fes
o fgg 7w ¥) o wET wEied 2

(2FEA) (gHrEe) (THA)
NO, Br

- o]
Tewfaeemdt g =geq=1 o wfaeemdt wge =i
R T S ® fw wfawerd w9 e fefaEt
1 =0 T foel S 5| A (W) w1 A 1,
3-SEdmEEE 2, A fF 1, S-SRaEE=siAl

Br

Br Br
1 1 1
Br "
7 2 2
3 3
Br

1
Br

(%) (@) (m
1, 2-SEAAE~T 1, 3-SEAEEAT [, 4-SEAET

TR ] FE UG H 1, 2-3 1,3~ AR, 4-
feorfaai = o Sl (o), T (m) @ TU (p)
T BT S S E S 1, 3- ST
o T T EEAEEE 7 (¥ wiEe
m 2) 3R SEAmES ¥ o= quEEEl (%) 1, 2-
A () 1, 4- SEAHEEA B HH: >l (o) T
T (p) SEEHREE FHah|

39 e & 3Em T qen aguiaRrd aesi
o AT § T T s §) wiowenfodt iy feefi
ferm e o W %1 oM S 50 %1 S g
Fefi-HHf A" ST o ®G AW B gol AN
feran < 2
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‘ q@ﬁrﬁméﬁuﬁw@ﬁmﬁwml AT ST 71 (Wit o w9 H S w1 A Hie
<HT T GHN FAET B T A9 om0 A fqen o - F @y w9 F Ph A W #)1

Fretag Fet el | wiawenfrat & 9 s aoten '
F0 T ford 9 §1 39 Fo e A Ry o @ B TR 12,10

cl Trefafen & s 99 faren—
J@i () o-ufuenfee,
O,N NO, @) p-
1 -FRI-2, 4-STEAEgiF~T )
(7 fF 4-FARI-1, 3-SEAR2I~I1) (M) 2, 3- SwAE -1~ BfErda
- (F) 4-Toa -1 -Tg AR~ 2 -GS
' @
NH,
Cl OMe
Cr
2-FARI- | - A4 -T2 CH,
(7 fF 4-T%-5-FARAEZ 1) NO,
OMe (F) (=)
L cl
Br NO,
F
CH, W \@\
2-FRI-4- T iaer B C,H,
i (m ()
6 2
5 e 12.6 HOTGISAT
4 3
CH, < W & A stk A (Fek s1opgs waE 8§,
3, 4-SrEEfeTEAT g o1 T 29 ¥) ‘HuERE’ wEe € 9N Tm

9 A Ao T T e e | g W Bl WHET (isomerism) HEd | fafe=
T ¥ T A g 7 AT U % =W ¥ W I W 3 e ¥ S @

T
I
! I
HIEAHES THETE Tafem gmeEE
|
| | I | |
gl Teerfa eI 998 HeETEal wfEdr P
e HHEIEAT HHTEFT BLIERED] THEEE

www.rajteachers.com



336

(|2H
CH,— ?7 CH,
CH,
=
(2, 2-SEAMIEENA)

3

12.6.1 HTTFTHES THEIS]
YA T U] S ST YUY HAGTEG 1 FH)
=1 2t %, 3% WCEAeHE wAerEl § enftga fwer
s 31 fafv= weR # SeEeTs aueEal &
TETEUTHTE GUE TR TEE W @ g
() & THEEEE : T9H SUEH v = e
T A 31 A Y A A e aees
AR 1 T U ) Ee HEEEd’ wed
¥ sEEmed- C H,, F fefatEs 99 g
TS £
"
CH,-CHCH,CH,
i
( 2-HAforerege)

CH,CH,CH,CH,CH,
s

CH,
H:
CH,—C—CH,
|
CHJ‘

Fai=
(2,2 TEATHETE)

(i) Teafa-womegear : afz w6 faem i
TH] A HYE 1 Feefa- T % wro g #,
q 5= ‘Teafg-wmeEga’ 9o =m iR =
‘frorfa-gmmEEadl’ (Position Isomerism) ed
¥ wEEme-C, 1,0 wEA ¥ ffated @
‘frefg-mamera’ kRl 999 2—

OH

|
CH,CH,CH,OH CH,-CH-CH,
B 1 A B 1 T -2- &

A fase

(iif) ToRaTeeR WUE WHEEEAr c AR F W
aAfersr fTRT o TG TOA 2, Wy TR
T fa=-fa= =, 9 tF SeeEtEE # wees
TR TAEEE’ HEd ¢ 3R A8 Ui A
Y HHERFET (Functional group isomerism)
Feaw T I % fAu- ¢ H,0 EA

frefafad  tfeeemes 9o e wefiE i
T
0 H
I
CH,-C-CH, CH,-CH,-C= 0
LY ~ \E\.

(iv) meamEEaar : fears W ® @ o=
el @ o FEO TE FHEEEA SO
gt €1 ITeTome- C,H,,0 WeATgFEt
HefedToi= (CH,-0-C,H,) 3R uuiauss
(C, H-0-C, H,) Wi 3 g

12.6.2 Tafaw wH@HSAr

Fofam urEee 3 Aife ¥, fe g ue g

o ENE FFH @ FEA @A €, UG S et o

e s TR i fafam fefet fam wd B

7z fafire uer =t guegaa fafan waEme’

(Sterecisomerism) FEeEl 21 39 IO UH

WeRTyiTa ATEaadr § eiigd fHa 9w 2

12,7 hTaeR TTaTeRaraT st
AP — -

TRl T Afafwa § SEts A (3 T
o wEa@ ©) fRE Sfaq sfuwdw 9 afatwm
I RSl UH A ATE meHed 3K o § w4
#fer IR, S B

T G Af9fEa w1 79 B9 ° yeiiE fea
ST &

STTSFHUTRT
EAEIEED MM}[HW]%W
(feramem)
FU-3qTE,

T A T HTE HT A FHare ¢ sfafmas

foFmaR' (substrate) 3 THY ‘ AfafRas Afdwns
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(reagent)aﬁﬁﬁ%\ﬂﬁﬁﬂfm(ﬁw)
U A FE FT YR FW@ E, A T o R
off ieh & foban o1 wshan 21 @ feufa § qea ang
“fepamem Swea £

T AfafEm ® T FEE e dAuE T
FEA T TH ST TEN] o S Hewdes Sy
ZH UH T e w21 Tl srfufwer #
THIRAT ehT Here , 3TEg-Tage i syt
o TOT T TSR 97 IAE o1 o T R
famga ARRT W e aTeEe SW@ etfufawar
& fararfafyl (Mechanism) FEART 1 fFafafy
T TR 9 AT w fEERie % T g A
T Tt AT o YTl i SO 9N S
W wErEa frer 2

frefafeg o & 59 sifafwned 9 gt
AT 1 S H R F

12.7.1 WEEASTeR 3G 7 Tage™
HEHAISs 3TEH 1 fa8eH (cleavage) & WAR 4 T9d
F— (i) T sToee fomem @ (i) FETTe faeeE

Taanzmet fagem ¥ fosfon 3@ o sy
= Tl o 59 | faEt U TRE W oue 9 €,
w1 AfERE 9 erEtea 91

TaumaTIEET & Uva UF W] W T=E
SR B ST TR W T o= U FH W A
T THTEHT T A1 SRS E €1 7 e o
foqum sToee-faRem § “CH, 9o Br W= @i &1

H,C er — HC +Br

AT T, e FEA W T o €,
e ST A1) | *CH, 3T i ‘Ofte sAEE steen
‘“Hferer FEITTIN AT’ HEd £ HARYE HE R
WY Gfed HEE TEE HI e oh R W
FEEAEA w1 WATEE, Tgdas au goas ¥ aigd
foral S Wehal 31 HEMAEA o bW IR T
CH,CH, (Uf¥ SFPFA-TF Wefees Heeem),
(CH,), CH REWIUE e (uh fgadras
FEAEA) T (CH,),C (Sffee *AF7—TF gaa
FEYAEA) | FTEEAEA SAAF ST qen fwania

337

wfieie 71 9Rfd FEE o =Y sEfd Uk
THE HEEFRA o S § RO T IR stfaEgee
TN g F €, Towes fawa o a9 9 12.7.5 @R
12.7.9 H 1779 F| FEEAEA o 2T $1 %Y
TH TR §— *CH, <CH, CH, <(CH,),CH<(CH,),C |
T FEMEEE W AFEA weEE 9uad €,
TS ARy FEA B Hehio-aTae spgﬂ:ﬁﬁ %I
A éH:; ﬁmqé??ﬂ?(spz]ﬁﬁﬁa?ﬁﬁ@m
% Is HYS F Gy Afdenfud gt Csp?) —H (1s)
Form 21y a9 T STHATE e FEE TH g &
wiee Tedl ¥ THH i o e e (Fe 12.3)1
H

i A

I

f!» A

farg 12.3 Tfere a7 &1 SFT

fam st fagem | Ud wieis A @
T &, fo FEA T Wt TR T W
B ¥ SEENd -5 wEA W AEET Z 99 fa
o g fod gue B 2, 99 Bfue ®omE
[H,C 2] @ €1

CH,— Z — > H.C: + Z+
(Carbanion) FHgadl %\ FHEEEA T ST 3R
e g afaferand Fear €1

ToEET fagem o wewifsd I &1 -1
T 59 ST REE W el S €, S afiss
T yaETeE B B Ad: ST oo H geEea
o T T U B T T S B €l T e
& HueH @l e1H-3Y TR (fF9E, fish hook) BW
Toid T TH faem o worEwd SEEE e
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(T Ao HUE) S 3, T e qeh (free
radicals) FEd &1 FHEEFEA T HEREOEH I 9id
T gers ot sAfatwanie gd €1 F9 wEEe
fager 9 fe@m T E-

R—XL)R + X

e e TRl i W, fadas sreE
i | Sitehd fehan o Fewal €1 Ufewhel gaa gern
yafas O FAEE H SN ggd W Uk T%
T F=a £

CH, < CH,CH,< CH(CH,), < C(CH,)
Hfere Tfus S DLIElE T (eac

etk 1 HRYEE A AyE AfafEad weem €1

12.7.2 TRREET BT soe=eET
TR g YeH Hare sfaemts s’ o
Rl (Nucleophile, Nu:) (Nﬂﬁ?’lﬁ’lﬁﬁ' =
) FEeT €, qu Afafwan ‘iaewE afatwar’
1o ‘TR SR’ eart B 3o T @
SaE AfTERHE HI et el (Electrophile, EY),
el ‘geieRA AIEd o’ I 3SR HEd & S
sifuforan ‘sereeeEr sfafsan’ sreEn ‘serRTa
sifufen’ weemt 1

qF s ¥ G W
TR g T AR ARRAY FE 2 9%
framemes =1 fafers T sten See =E S E
21 6 YN RRAMTE o germAe R oy
T SEaRTAE] SHHY Al ¢l A SEEA A=A
ol o FeraEy SeERTRl A IRER] § TeEe -
W el B RS O Tea TR # A geraeH
o1 HEe o < g WESE TR S €1 eEgieEe
(OHY), |EAEE A (NC) d1 HERIEA (R,C)
T I T IEE A (FE-H,0:, RN, R,O:
enfs) ¥ U SeieRiA qE I IUAfd o RO
TTHETET 1 Wi F o SRR o SR
Y HE¥AEE (CH,) iR EiEd 998 (> C = O)
SeEl Wfehd TEES (R, C-X, X = $asH )
At S V] dfiEferd €1 w1 e e

oA e

s T % AU o~ il § ae AHEeE
QY TeEA-g Te0 S HEdl ¢ Ufewa TeEe @
TS AT YT o HROT SR TR -ohg 99 S 8,
foqme AT9FeRT TR HT T 2

ISR 12,11
frefafen sme & wewant amy = famm
Al foRer | Wi wemed =1 fmi o
X I Hewd ¥ Y Hirea|

(%) CH,- SCH,,

(@) CH,-CN,

(1) CH,-Cu

T
st =
@) cn, L ¥cn, —> &n, + BCH,
ir -
(@ cH, LN —> &, + ON

N

(1) CH, — Cu

SR 12.12
THRU T FHE ZC fTHA(GEd w1 AR
T TSR H afiga Hife—

HS™.BF,.C,H,0".(CH,), N .

- +
= CH St Cn

CL.CH,C=0,H,N :,NO,

El

MRTREET : HS ,C,H.O , (CH,),N :, H,N ;
T W T SeEE 9 €, S See e
T WEH U W1 T 2

FHRER : BF,,CI' CH,C=0, NO,: TTH
TR F Had TeF €, T BRO A
ATTHETET § e I TeT H TR 2

IO 12,13
frfafea | seiTeE! s s Hif
CH, CH = 0, CH,CN Td CH,I

Bl
TR e Sea Tl oE ©, Hih Ey
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FEAfTE T HO AW fagia 9o qeAe

YAl °h HEU AW AMYE SFEY I @
ST 2

CH, CH=0,H,CC=N T3 H, C-I

12.7.3 e rfafwraet o soeeE
e
el SAtafmmet o seEel 1 H9eH (Movement)
[E FU AW (Curved Anows) BRI S2ET ST Hehall 2l
sifnfewan o seeeAl & qAfamw & FWw EH A
% e ® femd % fog @S9 et A
AW T E, S afafEa § sw frafd 9 Heew #=
W 2| W&l 4% 9 Heuferd g Wi g, =@l 91w o
e 21
TR o TR 39 W B -

(i]=/Y\'—<—>—Y= 7 3MEY H Teheed sy
feerfa @

(i 5 5 O

i)=Y —¢«—>_Y— n3Eg¥d EEELh] TTHT]
L

(iii]—@(—)—\{: AN ¥ fTheadi omEy
feafd =

TF TEEA oF Hued & AY-3H 91 (Single

Barbed Half Headed) ‘91 g% g1 2911 Sl €1

IEENS—TESEEES W wAE W A § eiR

FAN-USH & fomed § g2 AW w1 STEm HeR

SO o §OEE F 39 W SU ST W 8-

TN (v e
HO: + CH;~ Br:—> CH,OH + :Br:

CVI-I\/SI —>CH, + C1

12.7.4 HEEAST el H oA
fatemaT & w9

FEAE 3] T ToaE (oS A A A 9

geifed derey st siyen ufawerdt 9ug Aud SugE

AT AT @1 Sarefs § 3 TERar

ol 270] # forsll Tamm) reen wiasemdt JgE < 9o

W TR H T AE T yEmE Soa

339

EZGIAR T Col L (Inductive effect) T TS
TE (Resonance effect) 9 TR 3 ?T*EF;.'T? TR
% I 1 aAfeertis o) suftafy F feedt e o
IO ST TARIA-TAE il FH AT H
FEd &1 TH TN & ToeA TUFER S SelE
v’ wed ¢l g9 fetatad @el ¥ 3 seeeE
T ST TET5 i)
12.7.5 WfoTeR w9
T foe@-woneasar o 3 TR o T At
HeHArF EH T Teiea STEaE Y W Hewied 2
F eia T Svd fagd HOTcHSAl & WA i
1 ek BT 21 59wV FeEdSE ey g 8
m%lmawmmaﬁﬁﬁmmﬁrﬁﬁfw
ToSRE YAE SO B €SSty —aeRug
(CH,CH,CI) ¥ C-Cl 34 y& 2| THH! oo &
B FHET FHHR—| T AE AET () T
FANA T ATYIH FHOTE (5) SO B S 8| ATIE
e g W e 5 (2w T wE # E
Ay | SeEeH-ToRee g9 o fag @ (—) &
ST fE W ¥, S o8 W 5 W SR g
Fe B

55+ 5+ &

CHS—>—CH2‘>—C1

2 1

FHdG—| U A9 eSS FEO 9H

C-C 3T&Y o Torael i oT9Ar 3R SThfta e
T § | heTeEY HEA-2 T 5w Oe (86°)
IO B Bl C-1 W T S B ger 6 8o¢
e Y YA SO 81 g s 4, C-Cl
Y1 o HHV UG & A=Y H I S0 8l Wt 2|
M F o FEE F FTO A g- FET F YA
FF H1 TiehA WUk W (Inductive Effect) T
21 7€ UNE S F e q% ot S €, S s
1 G 959 o WY-WY qE WA FY g S
3T | sTEl o 9% S o g S g1 Wvrs
THE W HaY WieTd § afyg ®Eq W] &l
SO WoH S Yl STHT S ST Y T
A G B OTH AT o STUN W ufqenfen @
E‘IEE:IGFT =l e Wﬁ—mﬁ (Electron—-with-
drawing) @1 STERITRIAT T8 °F ®9 H SfiEd TR
W F1 FEAOA ql FB o HUE, SE-TE
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(-NO,), F&F (-CN), FMEF (-COOH), THI
(-COOR) Uil (-OAr) ToRq-3TH ¥9E €,
vafe tfera wqE, SE- afya (cH,), oy
(-CH,~CH,) #Nf& seiaema-Te &1

SEETT 12,14

T A F wE-E ey S gea 22

(%) H,C-H, H,C-Br

(@) H,C-NH,, H,C-OH

(1) H,C-OH, H,C-SH

Bl

(%) H,C-Br, F% H %I &1 Br #Aftes
e

(=) C-0,
(m Cc-0
IS 12,15

CH,~CH,~CH,-Br % T3 a1 & gaa =7
=ii?

&

SY-SE 30 9edl §, 99-99 W g9 i

e 9 B S 2| T e 3 T g
STEH o I YA Had %Y B

12.7.6 ATE-HT=AT
o5 HEE o g T WU S Hehdl 81 TR T
TR S5 R U C-C q C=C AEUI
A W TG WA 39 fafyre e W e
F & fou w@iE 1@

ITF eI & oER, d9H ¥ wa c-C
g1 C=C Tgarmel = Rl =) fa=1 arrae el s
=ifew, wfa warmes fAufor 9 @7 T wen f%
¥ THA C - C WHF =Y wEE 139pm B, S
THA C-C Y (154pm) AR G (C = C) =l
TeeRl OF €1 oW: S9E F A SuE WA
R WS FET HI W HWehdll SwA & A
[ 990 1 ¥9F Sei-GEAe g0 eeE fEem .
Fhal 2

oA e
6 6
1 5 1 5
«—>
2 4 2 4
3 3
I 1I

;ST THE (T 4) F IFER A
1 Sl WA i SUUed <9 H O TR U
I 5 TR O FU G OWEAE T TSl
ardfas A% T qE & GrEAE (1 a9 1) 1 Gt
(Hybrid) m%ﬁ——é‘w—wﬁ' (Resonance
Structures) #gd %l W—m’ ( ERHT RS
FIEAT OT S ShIAaTel HTEAT ) Shieuteh gl
I aTAfae HWEAT W Wiataiae Tehel el ot
Hehdt &1 ¥ A TOEE-FUNM % YN W
AT AT § GEE T

TR 1 UF AT IR AR § fera 2,
o 31 o9 wwAe (19 1) W weff fe =
TR E1 T WO T W 3 N-O e F

+ 20 + L0
CH,—N ’// «—> CH, —-N\<
N3

n &F

g € JE & f® I N-0 I e &
wargat TuE E, (S N-O Tehel 37&e 99T N=0
foatreier o Tezrerdt § )1 ot AEEWMEA = awafas
HEET Y SFAIeRe WO 19 I 3 3118 Geht £

FrefeeR oY) (STAIR Heht) ohi el fepelt ff
eAlfwe BT W FH Al €| S g 99
FAGH FeETe STAR- G B el o A H
* STAE-TEEI F9' (Resonance Stabilisation
Energy) &1 '#FAE S’ ®ed B ATE HOEAT
Torat eAferep 1T, Sat &1 oTfees 19 < eril
TGS Sl ATl gEe 5 o Se favi ' 9
T

SR~ EEE i foad v fefatag Fast
1 e S 3
(i) FR-SEAA ¥ A w efd weE wd 2l
(i) TS TS § STgfioa serEAl 1 HEn HaH

Tl B

1
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FEAAF T : FO AURYE fagia aun qwAE
SAR-HEMaA H o7 Hea s e g
%, oo arfuer Tegarst ey B €1 38y ) T
TR & AeF (FESEA WA F e, o
=1 geig B 2) | T et W GUERT S g
1 AfE Fomersh a2, | sfess fagamel o W
A 31 e e Afg €, @ 9 st e
e T EN § a9 A e WHR e g
I 12.16
CH,COO™ &1 31Tt ford a1 =k o
T ToiRH 1 He qed
E
HeAyeH T foEsRt SUgsd TS W
FEEHITS Selag AUl TeEH H H¥er At

FRUEEEL]
96: C\O_

CH —C{(_\<—> cH—c
e e

IAET 12,17

CH, = CH - CHO T 3%~ HT=d ferd e

fafq= AgAR-Temat o ATifars e i

<3|

T

:(l?: :?:
+
CH—CH-C—H ¢> CH—CH—C—H
I 11
ot
= I
<>»:CH— CH=C—H
111
=fae ;1> 1> 11

I: TEifs T €, i o sea qo
AR 1 22k qof & a1 T S SferdieT
TR famiE A 1 g T 2

I0: BT 3ok ool T T T et
Afer eFfTRE TH] W2

I : =Hau T 2, #ife seee sifas
RUIEEd WA TSR B, 9™ aAfush
sAferdl e 9 FOmEY SufEd 2
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IETEAUT 12.18

ffafaa @A (1 991 11) CH, COOCH,, #1
Iredfas HEA § i favy AmeEE & 6
F 27
c?: :t?:

= o

C—0—CH, <> CH,—C=Q—CH,
I 11

CH,—

&l

T w1 faew AeE @ e, it
T fardia SrE 1 geeRr 21 T9es st
T 1§ A B STEH 90 T g

12.7.7 TTATE-UHTEH

T n-eEH A=A TR 1e o9y U HH9 %
TTHY] TR I UHH] 3o T o 99 S
fem & &R0 o1 ¥ 39 yEa ® C aAs-eE’
(Resonance Effect) Fel Sl 21 98 Y919 e o
TG BT B ) W o SIS S Tk W
T, 9% ‘R wE’ @ve ‘M WE’ FEl o e
(i) SEE STTE-UNE (+ R W)

39 w9 o TerEed farerTd Wgfma e § afum
T TE Wiererd T W R 31 39 serg- T
= FRU ] § Fo Trofaal s=9 seeE o B e
A E1 U # 3F w9 39 YR S S 8-

CNH, :H—l ;EH, ;H_,_
B G
—C — ﬁ(—)
G =

(i) BUTETS: ATE-UWTE (-R UHTE )

g WATE 79 YS9 € €, W Seigei o T
Hfma o) | afud wEm sTeEn Wiawerdt W Wi
TR T 31 ST Ees H g e T
%1 39 YR S0 Sl &

A A T AT AP T
N N l
D-e—-g -0
> > 3
+
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+R @Y -R TERA faramE yqE soiHes

] siege wawrd-wge Frefatad §-
+R :- &ASH, OH, OR, OCOR, NH,. NHR,

NR,. NHCOR
-R :- COOH, ~CHO, >C = 0, -CN, -NO,
Tt faga sfoen e v @ fm o Tl

maﬁzﬁmsﬁaﬁmﬁ‘mﬁm’

FEd E1 A Wg SEET oTER S €1 1. 3-

SEIEEE, UelA, A2 eafs 6ok 39 Bl

™ e o o e farnfm (Delocalised) &

W E A YA Seo gl 2

12.7.8 SOERIE WG (E W)

g U AT G €| Sl SRR SRR

ufefa 4 =7 ywE agetey (fgemay semn femey)

qe FHEE A0 § wEE e 2 | e

STEFHY LA STTHRF i HT = FHROT Tg-3TH

F S T | UF Fewie « s I g

foomma T/ 21 sififewan w1 ofify 9 st

sferTes 1 22 € 92 WO Y 3 W 81 S E

S T S §, T ToEA o HaeH H1 9 il

(/) 5 Wi faran S 21 e © WRR o

T UTE B £—

(i) =ATHR TR U9E (+ E T9E): 30
JHTE § T % n-3ATEl Pl T 39
] W e €, ol sTeRuus st
afer 3 21 I —

+
- 8 =f(\:'< +H'— >C—C<(
H
il

(i) HUTAE TERMA-UNE (-E W9TE): 9
TS | TE- TS T n-TeraREl T I 50
T W EE €, T A Al
Ffed T T 21 THRT ISR U T

it + —
ScL824+ TN —s >8-c<
HRHE
et CN

oA e

Sa WO d oMl YW UH-3E
foradia el & =l 3 €, 99 SoiRmiE W e
2l 21
12.7.9 AfaagHA
aAfaerT wF " R e e 2 s
el s1eige Fepra o weomy) & € aifsd Wesrer g
% C-H 3T S99 SHEHIA p F&F A WA
o ToERHl 1 TR € S 7 Uekel WEE o
C-H, 399 & o SoieR Fekeart srga Fepm s1gen
SR p FeF F WY SE W (Partial
Conjugation]?{ﬁﬁ%l W@WW%I

Al T AHeH o forg &, CH:,E‘HZ(EFW
YAFA) 1 SAE o €, TeEH oAEied wea W
s o o e 31 WU TE ® UH C-H ey
o w5 & a0 & T § 7 9w 8, e
THRU C-H 314 & Serae[ 1o n %hes o forarigd
%’raﬁ%“&mﬁm 124 (F) ¥ zofw T )

Coo=Himy,
AT NG | Y '
+ -

ﬁwwﬁaﬁ
2p FUF

forT 12.4 (%) TS 4 9 AGEgHA 3900 F4F SRE

TH YR o AfqearT ¥ wEeHET & wentae
ag W g, FfE fAeesdl o oM@y HAEY

+
a kll H lli
|
H (lj—(|3+<—>H—(‘3=(|3
H H H H
H H H H
+ | | | |
«—> H (|2:(|:<—>H—C:(|2
H H ot H

F G T T Afaegrea d= T afuw i
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FEAfTE T HO AW fagia 9o qeAe

2, TS o1 e &1 s dea 21 fafa=
FHEYAEA F T w1 FA 9 TEW -

CH,

|+ + =+ +
CH,— C| >(CH,).CH> CH,CH,> CH,

CH,

21 Uewtdl o sAfaerea g seiel w1 faeien
=g fa (12.4 @) ¥ =9t T 2

@/@\

faa 12.4 (@) 997 5 AFEHT F Faw G7

ATTEITH WAE I THH %k FE qldoh 21 I
W UF Tlieh # AR o ®RO C-H A" H v
ST BT HE T 2

H H H
He (= &= C-Heo
i
H H H
H—|C:(iI—C—H<—">
q*
H H H
ﬁ (||3=é—_(§—hk—>
H

sifaagre sTEeRfed ST oft weo g1
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S4EI0T 12,19
(CH,),C". CH, CH, 1 arien sfer Tomt =i
@i "CH, &1 ®fae e #i 27
'
(CH,),C" ® ' (C-H) 4 B = FRO 39
Al s fE 9 W CH, CH,
o § HET i @ ¥ 'CH, H feR p
e C — H 379 o el o wee=d 8§ & SRl
T Y AT T FE Thd €1 9 'CH,
o aifqegrad 7el 2 el
12.7.10 hrater rfafmand i s =t
TemarfatiaT
ST AfafEme Wi fetetas =i § e
1 Hekal -
() wiaerTs sifafEand
(i) Teher AT AT sTAfERATd
(i) feeiiam sfafwarnd
(iv) TAfE=TE sifafeand
219 39 NAfEansT &F AN § TH YEE oF UHE-13
T wE X1 H 9=
12.8 ehraif<TeR AR oF vher
=i Tafzat
Tt Fﬂ%_ﬁﬁa_ FE 9 fAewum (Extraction) Y41
T § SIS % TvA FEw A w5 e
(Purification) 39T Zra '%\"\ TMEH R femn ERES]
fafe=t faferi @1 =@ difes &t wfa qon o
Iufeerd srefEal o STER fHa S 2
T o o |remve : fefataa fafEt swm
H o e B
(i) AU (Sublimation)
(ii) Tore=em (Crystallisation)
(iii) 9 (Distillation)
(iv) Tasey fmeor (Differential Extraction) 92
(v) =oter@d (SFRIHameT, Chromotography )
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aa; difiTer 1 ToriE AU FUHlE Fd FER
SEHI YA i W4 i W g1 AR g A
F1 Tei® A FELAIE GO, Felq dien g
TEa F Wi" H FHA fafeEl fafim v
auferE ae Sefiel dehAtnl T e g
12.8.1 SeaUTaA
A g W i § o g a wed T e W fa
& e  amu, 9y § ufEtid @ 9 31 T
Fogd T Sefid TieM qes =1 FeETEa’ wEd E
THFH AN AU A w1 gE fays A
(St weduEE 72 Bl) § gue wE § g 2
12.8.2 Toreem
g S e IR o T HI W Yge ot gl
7z faf el AifTes 9o ayfs 1 HE swE
faeras o 91 fac=aen § fafeq ofw w snemfia
TR 21 STy AT w1 e T faers § Hiew #,
o difier @ @9 W aTes-faed (Sparingly
Soluble) B 3, g S5A0K A W A9 WS H 9%
e S €| eqeE T w3 wited B §
T% T WD (Saturate) ¥ WUl fHEEA W oSE

A fasm
T W Y e TEefed g e 8, fd s g
o # e 21 fRER (A %) § g w9 9
sifgal @en difE W sew WEN w9 2 Af
AT e v faoms § st faem aun e
o1 faemas § a1y facia 2 2, 9 frteer 3fm
e § T faemasl #1 fagv v fE S 2
Tferfaa =1 HiFet (Achrated Charcoal) 1 FEEA
W i srygfear fepel ST €1 A qen sfeE
w1 faomet § %9 R ¥F ®T T ¥ AR-9N
Tt g0 g% AT W A s g

12.8.3 3ATHAA

9 gEEqul fafe st FerEa 9 (i) I (Volatile)
o F e s T ) T,
FIOFIHI | YA AL B, 19U HL G g1 e
Faois] aret 7a = ag T aifteg g &1 e @6
ST HH G W Tel F AT THA HL O 2
FAUEE (FGAH 334K) #ARX WA (FaLiE
457K) 1 A fafy gro eer 5 geus s Hehd
g (1 12.5) 1 wa-Tagm =i e 92 9= v §
L T HEYAGEF TWH H | SAed W OHH

forg 12.5 WYRD SEaA1 Yo $T A F GG FL 9 o VBN G § UF [ S 2
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FEYAIF A6 9 1 AT TES ST ¢ 1 0T W WA
&1 HerEd ¥ HEfd ek W 59 i Ul ° UHT T
o €l IS4 FEUAlE O UeF oh oW 4R o
94 ¢1 59 T W U 5 61 G U H TR Y
o[ Bl
TUTS THE : & Fo o Fauidl o 9ar A A
T I TN F I SUN SHEA B JUF AR (R
N TRAl U A o Aoy T A 90 ¥ 99 9
qo WMY-HY WA B WG £ GH gwn o wersi
HTHEA 1 qHAE H AN FFA @ F1TE awAw
T e U A T oF 9| § o gu WSl e
| Ta fago =1 A w1 yenfEd e § (5 12.6)1
T FEUAF T 59 F A T ST
A FA o a9 H g § Eel HefAd B 21 5|
THR TS Hiad § SR 37 ol a9 o aAfesm
aroqeiiel T w1 CAE e B S g1 WSt
e o 3 o TgEd-ged a9y H meT: sfs
aTosiier HEE B T S 2| fafae fesmee v e
& wursit wiem fam 12,7 H fam o E) wash e
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T ISl T a1 " T 58 o 9ra Sen-fatTea
% U 2 U (Surface) TS HUA T WATSH
Hem H T $9 W I3 9 [ S e O
TMoTa 21 S0 §1 59 YR a1 § %Y FEeAE 9 5
H1 WA dgdl S 31 59 9IE I hiHH e S
% IWA e FAeAF a% F@Ed % YE A
et = I W TEud 31 GuhE § Hut g 98
Y5 59 o B9 G W U el Sl 21 HiEw
THEE SO °F SUUG SR R oF Y9 3d H
T FEUF e 78 B A Sadl Sl 21 Wl
AR T 991 S0 % Hegiteh ©i¢ (Theoretical
Plate) &4 #| SAUILH %N T S991 o forg, sl
e o wiaq e

TS STEeA &1 T dhAieh] STEn Yaifesd
TN H Few U oF fara= 99T i JUsE e H
e s 21
19 I@ T atEen ;g2 fafy 39 96 & vieE &%
foT0 wopem 1 St &, forer Seri aifd 34 2d &

[

s ]

50,

s5)e
s,

e

HIHET et
Hepfera e
FfeH HEH

o 12.6 T SHET (47 3927 T9I5 F1 G107 FHicTq & F19 dF 6ot faT 12.7 fafa= 91 & g9rst #hem
Tt 1 AR g e ST A Tge §1

www.rajteachers.com



346

e S 2194 YA A1 Y o wH A 9 argefed
2 9 F| UW Tel °h Y W S HH FHEp ST
FEUAF O FY a9 T IAE S ¢ FE O 59 39
9 T I ¢, oI SHEH o I 9w S e
T #a 31 5@ ®W % % fer 9 1 sieen Frata
Y 1 IYEM TR W # (F 12.8) | WeA vEm
gaa*ﬁwaﬁ (SpentLye)ﬁﬁﬂquﬂﬁﬁﬁ&
o & fafy =1 9= fwan s 2
OTT THEA : 98 Toh-ls S 9 o 9EH o fou
TEE H WM g, S 9 amie @, Wy 9§
syl 21 9 SeE H 2TE 5 I e | W
T U S WY Velfed &1 S|t €1 919 921 Sroreite
a1 o1 TsroT el ot U T for S 81 qeqva
T 1 Sl Wl YUFHI B9 G YU L o 21 A9
AR ¥ FEC 59 (p,) T 5A (p,) F A TG FH
I AHEE @ (p) % FAF EH W % Saodl 8,
amp=pt+p2|%plwmpﬁa€q%,aﬁ:ﬁ
T FFYFIF HI oTden TG @ W € et &
oI

W YHR oA qun 3uH aifaem ueied w fasm
373K & e S8 T 90 W g S9 S 3 W
FH aEl TeTed e S o A ol gereeRtl v &
eIl § 3O WY od ©1 e %t 5w fafy @t
TR W U W o Ao § 9 gue fme S
g (e 12.9)1

12.8.4 fau=t femdur

T fafy =) T 8 wEf AT 5 39 99
faerma ¥ @ U9 wEs facmas g fesfia e
S &, Ty st Fiies &1 faeiadn st 1 a0
S B B SO faeed ael weTw faemEs
AfAAYE TF AU, qiF 9 | Ta a1 T, f9=
BRI 9 G 9Uh a1 < e | qeav AT
& faerm o | @i faames & oreed g0 g
ek Y5 AT rE e feran s g1 e e
UF YUFR wmY W A W &, s e 12,00
=Y T T HETTE faemEas § AfTE w faeEd
3179 B &1 <y ° 34 fafy o facmas &1 w1 a9
T AERIHT TS| 59 T F T THT THAE o
IUAM TH FE %mWﬁﬁﬁ'ﬂT (Continous

oA e

Extraction) %74 §1 20 d&ie 9 3O faemas &1
ITEN AR T B

12.8.5 AUTAE ( SRIUSTIHT )

‘e’ (FHSHET) WA H T Sedd HEeeo
TR €, TEE SwEm AT A S F,
et fagor o sreel i gUeR H a9 AT H
Y5 ST o e faege w9 9 fRar s )
FHeE fafa @1 STEm wEved uEdl § e W™
et Ui T i g F o o fwa o
‘IR g e v ‘Him’ (Chroma) ¥ &9 2,
forem w1dd 2 ‘91 59 gt § weue il &
o %1 feR Waw=T (Stationary Phase) T 21
oY o Sen €1 TEer wiemen S| 19l 59 B Wl
21 THeh Wy e wemen ¥ SugE faendE,
o] 3 TagoT stem@n 9 w1 -+ varted fee
T ¥ 39 WER fAgm F oeEd A - 9
weeh B S 1 A e W & e
gEe’ (Mobile Phase) %84 Tl

Hfarra fogial o eneR W avfered w1 fafa=
ot § afiga fwan T ¥ Y W9 E-
(F) sfemio-avieEs (Adsorption Chromato-
graphy)
(@) faao-ouieEd (Partition Chromatography)

faT 12,10 favist frepgo s@eaa; &1 goeF faoaa °
T T YT B g
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~

Forg 12.9 919 SEaA) 919 SOV FeE AT BT T T G §61 81 99 79 %1 VAR T § uEd
ferar T 21
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(%) ATTyIEUT-auicrE : 97 39 fagid « enafa
2 T foreh fafere f99ie® (Adsorbent) T fafy=
ifires for=t @il o sAfarmitog e €1 weRoE: TefE
TN THfersht Siel SAfeios & &9 4 W (B o 2
fro wremen (=Afureiosr) WX fasiier wewen werfad
T oF SUTd a0 o Ter TR Wewsn T ST 3T
o T H ¢ el 3 WhR % avieraA-aeheeh
2, 9 faddi-sferemam fagia w anenfe #—

(%) FHiaH-avieEd, 19 WH-aue®d (Column
Chromatography)

(@) vaeit Ta Rtk (Thin Layer Chromato -
graphy)

AT TR : 39 doh1% T hid i Th oal Teil
o sfereiives (Frot wrereen) 99 ST €1 el & e
fm w Aol o w= ¥ (R 12.11)1 A W
fogm =1 swge faemas #1 =g o | Hiest
FHieTH o SOl T H s w1 <A F) v
U TAemers (S 59 1 7a w1 fag g 8) w
Ffem H ot vfq ¥ =9 F o =z fem W@
Tafur= 7! 3 AT ST 960 % ST W ST
SAITeTsR A1 qoi JerRAor B W ¥1 sifurs siferenfom
AT e o SR e W | AT © 9
s € (Femt 12.11)1

farmas —
Aifirw &1 fiasm  —|
(F+@+ ) kd -
=4+
sfirgos fer .
(HTErEE) &
e w6

faT 12,11 Fioq SHw fFa Gy & s@aa
& TRl HT fafy= Rt

oA e

Ut TIT FuierEd : Taelt T JuierEd (fae e
FUEAET, JTA.) TF 37 UHR F AT
aofergs £1 50d s Afueies w1 gael 7 W faso
o TEPEl 1 YU Bl 1 T e W wiE Wi
ITES AT T e W AfEnew (fafas se -
Q@ﬁw)ﬁqasﬁ(mwo.2mmaﬁ)wqﬁﬂ
e 1 T Cueelt T e e’ FEd €1 fagm
= oo &1 s g we & w W wnm
2 cm W WM F WE H HE F9 SUE a6
foeimass ¥ 9% U &< SR H @Wel # <4 &1 Fog faw
12,12 ()| FHees S9-99 wie W A ¥ed §,
TR-T Tag & wreEa off e & wY-wy wie
T M SEd €, Wy AT E e & SER W
T TEA I ITHT A o B 81 59 B0 9 qUeE
3 W@ F fafam AT o W swiTT w5
H=<A-T%h (Retardation Factor), Sliﬁ?L R, =M 51
wef¥TE fovan S ® (12,12 @)1

Rt @ R A R ()
| amm-T W faems e g (y)

I

*@1\ - vt = (Fp)
| _— faemaes

o

fag 12,12 (%) 97 o5 FHe 9 smamg #7

et g1

fax 12,12 (@) fGFfag wmzmm
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o Aifrenl o fagel i wir W fa fed
FGE & @ W FHAl 2| W VRE TE e
TEE H wiadi (Fluoresce) HER: S| plnealicn
Tagatl &1 wiE W ST WIS S5 e Tt 3@l o
TR §| UH A qkAE § WR 5w SEEE &
Tortel TRt i U fagel w1 @ o W 21 W
< o 2| wel-wmet S sfises o faer =
w2 W frgmet i fagei %1 @ s 81 S9—uwE
a1t o6 Toget =1 Wiz W Femsfer faemm fogwer
@ B
TereoT R : forror wREET feer qon fsie
et % Weg fAgw % oEEdl o Wed faeel
faaror w3 smenfid 31 HTE uierad (Paper Chro-
matography) WWW%I Ty T fafire
YR F1 FHIESHET FOE H1 SO (6 51 81 59
FT & T3l & SIo- 0] Wi = &, 51 fren wewen
w1 =@ w1 T

FIEIET HIT 1 TF T (Strip) & AR
o fagor 1 fag ermet 38 91§ wed 24 & (Fas
12.13)| R ¥ F2 9% 9% I0gF faemEE stemen
ol o1 fHET 90 B B, S Aiavier Werwen W
% w71 HOE FA F RRO TR F T W
foeiT ST 1 A Fea € e fag W yetEa w
2| fafa=r et =1 31 Tesened | T fa=-fa=
B o I o STERT- ST Al dF A 999 €1 5
qu@ﬁ‘m’ (Chromatogram)
FEd 2| Tdell T HT did TR B 9 W fata=

349
fagal w1 feafel &1 @1 & wwsr wer % AN
T A ITIF ATTFEHF F foers i fogwat T
12.9 <hIsii<eh AMATeRl AT

ok fageoT
HTET A | e 991 TEeeE Iuted Ed 2
9o FTaTER ST SIS, TS, HewT, Tere
o IERRE o ST 31 a2
12.9.1 e TUT EESreA ot Ug=
o foAu FifT 1 S (1) HAEEEe % 9y Wy
T STan F1 AR § IUMd wET A9l eEeeH
O A SRATFAES (S I o U F S w
=H §) d Wl (| Fsiel ST Tt i A WY
% T) § ufEtda 5 s W 2

C+2Cu0—-2Cu+Co,

2H + Cu0—2—Cu + H,0

CO, +Ca(OH), - CaCO, +H,0

5H,0 + CuS0, - CuS0, -5H,0

vad e

12.9.2 3T dwdl @l g
fret wEtE AR § Sufed TEeeE, Hewl,
Felisd U WIERITH H TeEH W -udieT
(Lassaigne'sTest]gWaﬁHﬁﬁ%lIﬁﬁﬁaﬁ@m
g o WY TIed ®E W J awd weddt &9 9

€— S

| e fog

e

forg 12,13 %77 RSB = AFA FT FEAE T

www.rajteachers.com



350

ot ®9 H UiEtda g 99§ gy fretatEa
et i -

Na +C+ N—2—NaCN

2Na +S—— Na,S

Na + X — > NaX

(X = Cl, Br 31 1)

C, N, S 91 X e i § 3uftq aw
wifeqd WeE ¥ UIa S99 H AN 9 & qY
TAEH W HifAT OEAEE TOWEE a1 foTee Wi §
g W@ 21 o3E Frepd w Cwifegw Hier fred
(Sodium Fusion Extract) Tgd 2l

() EEA T T

Hifead wrew o6 ®1 A (1) % & WY
FaTeTT faerad 1 TerIfh 3T g1 eTRedid foar
ST ¥ 9¥PA = (Prussian Blue) I # F
Mo =1 surkufa fAfvea s 81 wifeaw aeEe
SEE (1) To%e % WY Afha St Gifedw
TR (1) S 1 W5 Fewis A o Wy
T T W FS ARRA (1) ST (1) § stfediga 2t

T §| A7 Sifean S (1) o e sftme
FHF AP (11]) FFERAERE (1) (FREEEARS)

T g, Forment T ufvEa s g 2
6CN +Fe®" — [Fe(CN),J*
3[Fe(CN),]" +4Fe® —Fe,[Fe (CN),],
EINEEIESY
(@) 9ewT a1 Tiigun
() wifeam wmew frepd # wHifew o@ g@
qefiga w2 o THR foem W oAk e
AEEES F FA AFET FH, W HEHL HI
suftefa =1 gfie 2 2
S* +Pb* - PbS
T
(i) wfeTm Hrer fred %1 Hifsad T2gass &
WY AR T T ST T H G A TR
1 Fuftafa 1 g 2
S% +[Fe(CN);NO]" — [Fe(CN);NOS]'
EREil

oA e

FHETTF A W eI o el — 96 3

T AEA (1) Te®e O WY T FH W T

FT oifq A W IO FE | G GRS

ST =1 srafefa g % R e =

& = T

Na+C+N+S — NaSCN

Fe® +3CN™ - [Fe(SCN)|*

W #1 Hif

afs wifegm =1 afaw Ao &1 Aifeay Frem o

foran sran 2, df GRS 9U SewRe oA o

AFTEERE ATEfEd B S 21 d e s

A= TOET =9 F

NaSCN +2Na — NaCN + Na,S
(1) el T g
w1 39 faeer Agee faemn W B 9 sty
TSRS | fae vom oTaem FERE w1 Surfa
&, i TEeiEEe W seu-faoe did sy
WA W Suftufq w1 G SHIIE eRESEEES o
HAfererd el e AFEE F1 Suftafa H1 w1

X +Agt — AgX
[X=CL Br @[]

Al o EeoM HYE TewT i U 2
=1 fearf o swe wiemr & g4 wifegn e fred
1 Efew = o WY AT 9§, A "EAES
e HewEe faafed B ST, o= 9 A s
o THeer Tgde THY § a1 Se i B
(o) WIERFH T argron
SiRiERE (Wfsaq THaEe) & WY TH FH T
difiter o suftua wiesRE, wieke o ufEfda 2 s
T foorm w1 sfew T o WY A Sty
Hifersge foer T Tien 3 Y SELY T §, S
wreERY i Tufeafy & Fifvea s 2

Na,PO, + 3HNO, — H,PO, + 3NaNO,

H,PO, + 12(NH,), MoO, + 2HNO, —

FAAITE HAifereee
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(NH,),.PO,.12 MoO, + 21NH NO, + 12H,0
AT wERMTeE

12.10 HETEHS: favewor

Frfrer e § sufied fafa= i & wfaem-gEeE
1 T Feferfen fogral w emfa fafsi g
o T 2

12,10.1 @& qAT TIESreA
FET T TESEA — S awdl B SFEE TE B
v g faar s 21wt e # 3e o
FHI (I1) ATFAES T Sdr= & anfuem § som
T HET AN FESEA FE: FET SEHATFES qe
S # AR @ 9 2

CH, + (x +y/4)0, - x CO, + (y/2) H,0

IS SE ®I OAE TG B F e g &
fsier shfemem FeilEegs U ol o 94 yafed faan
e F1FE gt ¥ € 0 U A § win wefvem
Fravifya Bt 3 (Fo7 12.14) | Shfoom FaREs ao
wifyrem eEgiEEE faehEl &% gemmEl 4 ofg @
FHY: A AU HEA SEAFAEES B AENU T @
S F| ST FEA 9 BEEISE H Ul H o
FT T TEA B

afs el dife =1 sEEH om WE SR
Tl STel 91 e SEAFHES o SeIH HE:
m, T m, T F

& 12xm, x100
FHTEA WA =
44 xm
N ~ 2xm, x 100
e i 1 T 18xm

351

ISTETU 12,20
0.246 g el AMTH F 01 T8 o Heremy
0.198 g FTEH SEAFEEES T4 0.1014 g T
e g E A § HEA qd TEEeH Hi
iaeraaiet T I i

Sl

12 % 0.198 « 100
T S = == 516

=21.95%

2%0.1014 x 100
BIESToTT 1 e = 18 « 0.246

= 4.58%

12.10.2 ATESI=H
AMESIOH & AT HI A fateEl B
(i) Wﬁfﬂ (Duma Method) 1
(i) eerE faf (Kjeldahl's Method)
() =3 fafey ; 2o HEt A w5 wE
TEATFAES & TRE § HIR AFEEE & |y WH
T I G T el &1 e 9Hl 2IEEIe Al
HE SEAFEEE TS Wl § ufEtad B 9 2
C.HN, +[2x +y/2]Cu0 —
XCO, +y/2H,0 + z /2N, +(2x + y/2)Cu
I T H T TSI ATFEEel i TH HIW
TR T YATEd X AEesE T STTErad #1 fea1 < 8
=9 TSR UrE T fosmn 6 TeeEEe gl
¥F weiE faeed W TEE T fo 9 g wEd

CuO ﬁ?ﬁﬁ

v

frei@ cacl,
Fora 12,14 F1e7 T2 GIEgior o1 Ak Iaref & HIFAIHI0T & Forasy a1 5o aol Hid+ siEdiaass U 3ot 4 ford mo
FIV: Frefer Ffowm FEREES St IR EESiEe fAerE ° srEvia e @ 8

KOH f=ia
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TRATFES Tl TReFES 51 FEvid 3 <
2| oA 9T 7ol (Graduated Tube) 3 04
wm H TES A W g (FEE 12.15))0

T T TR A H FEE = mg
T AEE=A H AEH = Vml
el H A =T, K
HEE dM G §@ (STP) W AEIeA # S
_ BV, x273
760 = T,
(Wl f% 9T 9F VL 2)
P, T V, WY TEISH & I U1 A £
P, =@, TS EgsH ThA ®1 T €, aEeEE TE
¥ fo=1 31 P, %1 M 39 T g WIS R S B
P = SgHEed qE-Seltd T
STP T 22400 mL N, &1 F&ATH 28¢g ¥

28xV
224()Og

3q: STP WL VmL N, &1 TFFM =

28 x Vx100
gere i UfawEa = — 0~
= 22400 x m

A fasm

TR 12.21

L= STUMETA S =g 5§ 0.3 g HEE
AifiTF 300K 9 941 715 mm & W 50 mL
IS ol | Alfieh W AgeeE o qfavd i
TUET HitE, (300 K 91 T S@d a4 = 15
mm) |

5l

300 K A9 921 715 mm T THH TE2=H H
A = 50 mL

SrEfa® 9 = 715 - 15 = 700 mm

273 x 700 x 50
STP W T F1 A = 300 x 760
=41.9mL

22400 mL T2 H STP W AR =28 g
3Fd: 41.9 mL I RIS FH STP T F=THH
_28x41.9

~ 22400
AEEISH 1 Wi

_28x41.9 <100
22400 = 0.3

=17.46%

farg 12,15 S fafy e @i B CO, 5 F sty & Cu(ll) AFES & @ TH FEH T AL 9 I
gt &1 i 3 fagv F U SEEiEe Ao 3 | FanEd [ 9 &, 9@ CO,, SEwiiid g w6 & e

eI HT AT W for S A
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(i) “hesfar fafy : zo fafy o Srdwgw 4ifs
F TR GeHEh I o WY TRE TR SR
e AT H A5, FErREE ol § uRata
21 ST 21 9 W S a5 wiieay sEeieEEs
& afusa & WY TWE FE WS gE A g
o o Svwfe o= faerA & 9@ aEa o
ST T o STl 81 qeovar S Sewieh
T HI AR F AEE TaerdE 5 ATEaa H fer
N B o &) SR e SR sAfafma & e v
T o A S W ST % WY AT o wi
e W B €

Frfh AR + H,80, —> (NH,),SO0,

— 2N, Na,SO, +2NH, +2H,0

2NH, +H,S0, - (NH,),S0,

Tl i el 9 1 FHE =mg

M TierdEe H,S0, &1 faan 741 sad = V ml
IafeT= H,S0, % AT &g W9

M HIERdl &% NaOH &1 $a = V, mL

M HERA F V,mL NaOH = M Herdl &V, /2mL
H,SO0,

353

M Herdl &1 (V- V,/2)mL H,S0, = M i@ &1
2(V -V, /V,) NH, faemm
IM NH, foem@= 3 1000 mL ¥ 3ufeerd NH, = 17

g ldg TEEA
IM NH,, faem@" %1 2(V-V,/2) mL =
14xMx2(V-V,/2) ;
1000 4 78
3 14 x *2(V-=-V /2) 10
o _ M2 ( \/2) 100
e 1000 m

14xMx2(V-V,/2)
- m
T TR T TS T 3R 9o H
Iufeyd e (SIETNG-fafEe) § Sheeta fafy
AT T ER, i 5 R % A T
w TS TeR W uiEfie T w2

SEE 12,22
A R 1 sheeld fatd § 0.5 g A
T 9o I 10 mL 1 M H,S0, &I 38EH
T €1 ATH T A5 F1 qiaeEd 76 i

=

o Ei]
Harea FE * frmmm
IR hesid FAd o o
F:1 Hadw + NaOH

T §I9 gR—>

|/
T 3T
B PhE|
o
qraTed (Fesid W § TR ) Feefa saA
forT 12,16 Soeia fafy-Tszivgea e & wy Gorfie @7 & Q19 TE #3 ° FEiETE 9ot 796 €, 9 NaOH

BRI e F W SN H FA &1 30 AAF T F T T ° oo e s 8
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L)

1M 10 mL H,SO, = 1M 20 mL NH,

1000 mL 1M SWIE H SO AEees

=14g

#d: 20 mL 1M STHIAar H Sufted Eesy
14 x 20

="ooo T

o1 AEeSH it fae

=l4x20x100
1000 = 0.5

=56.0%

12.10.3 EelreH

Rt fafy : weEtw =i =1 e @en =0
Ffarm It (FIR WA F AA) F o THeaw
e i Iufeafa o wym AEfew ae & Wy st
T T T s & (e 12.17) ) AT H St
FEA AU TESSE 3 e 6 wHe: FEe
SEATFIEE qu Wl H ATl 3 9@ 8, Sars
FelSH HT foeeR 2ol (AgX) | Ui € i 2

——
2
2 7
#HH HNO, \L
AgNO, _
i
7 4

forg 12,17 ST fafi-gciorgem st aifie &l et
TE22 FT IR T T TEEF I F W
T T S g

oA fasm

AT B DR GEH o W% el foE S g

A iR AT w1 EEEE = mg

W AgX F FHFHM = m, g

1 Tt AgX ¥ 1 Tt X I A1 Ui 2

m, g AgX T ¥R 1 gemH

X 1 WHITH FHHE x m, g
- AgX 1 UIF ST

F@rsH &1 ufaeE
X & HITE® §EHH xm, x 100

AgX 1 U= g=90H x m

IEETOT 12,23

T % e w1 e fafy § 0.15 g
HEE FE 0.12 g AgBr =1 81 dfs 4§
FHA AT AfAwR T i

T
AgBr &1 #fUeh S8 = 108 + 80
=188 gmol ™
188 g AgBr T SUfted FHH = 80 g
80x0.12
0.12 ¢ AgBr # Sufee S = ————¢
80x0.12 x 100

A M ARE = e o Ts

=42.55%

12.10.4 Hehi

HTeT el § HET ANTH H A6 G F AE
AEfes o st Hifsan TFEE & WY T FH
W R e § Hewt AfFdigd @ w9 2, e
AfFw s o g faee = anfuss faemet
70 At gethe & w9 9 sEdfiE w5 ed 81 sy
W, 94 AR gEE % awEr did od 81 afEs
Oehe oF SeAAE O Hewd i uiaedd sd sl S
TRt B

A i ford e e AT S §SEEE =mg
o AEH Hehe F FAUE = m, g

1 A BaSO, =233 g BaSO, = 32 ¢ HeH

32 xmg

BaSO, m,g H HeWL &I E = 553
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32 xm, x 100

AR W = s

TIEAT 12.24

TeHT AHE § 0.157 ¢ FEE AfE T
0.4813 g ftFn Hethe W gaml Aifires o
FeH I Hiaw 1 27

Bl

BaSO, @I #AMUaeh S8 = 137 + 32 + 64
=233¢g

233g BaSO, ® Fuftud oWt = 32¢
0.4813g BaSO, o sufter Hewt

_32x0.4813
233 Y
o o < 52x0:4818x100
233+0.157
= 42.10%
12.10.5 TRIERITH

T AMTH FT T 70 qE F W AEeh A
o WY T HH T IHH UL BRI, BIEhiien
T W sAiaRdiehd €1 S 21 g9 ermifrEn den
(NH,),PO,-12MoO, % &9 ¥ 7 srmefid =1 o ¢,
AN WIEANE o H OaefEar fagor fuersr
MgNH, PO, & &7 ¥ s@afa far o1 war 2,
foreer Soe™ ¥ Mg,P,0, Wiw B g

wr T e ANTE B FSEE = m g 3R
A HIEpHETAEE = m, g

(NH,), PO,-12 MoO, &1 TR 799 =1877 g ¥
31xm, x 100

877 xm
afs BFERT & Mg, P,0, & ®7 § &
G A 62 xm, x 100

fepam e i, e b e = — o —— %

R Mg, P,0. %1 Hier 3=9H 222 u, fad mu
FHEEF Td F FTEEAE m, 7 L Mg,P,0.
TAM m, JUT Mg,P,0, Fifre ¥ Iufeem =
WIERRE TRHME 1 FeHE 62 2

BIERRE w1 WiavE =

355

12.10.6 SATFETHAA

HEE ATH o S &1 W9 ®i A Fe
yferaar (100) § & 37 awi &1 Sfasadst o g
H UL H S Bl ST R Wouel ST
FreAfafaa fafy 9 off e s g &—

HETIR AT ®1 T FAv=d w1 AEeeA 1o
% YA T TN HIF SAfId 1 W 1 s
Hfeq Fea= TE fagor 1 WE-aw FiE (Coke) W
Taled H W g AT wEe aeeeEEe |
ufEfda B S 21 eI e fago w5
HAEEA Y=IfREE (,0,) | afed FH 9 HeE
THieATFIES HTe SEaFaEe § siiHa & >l &
3t smEE o 3= B 2

AT FT_, 0, + I T IR

2C+0, —2BK_,5Cc0 x5 (%)

1,0, +5C0 - I, +5C0,]x2 (@)

A (%) TS (W) HI FHAW: 5 TG 2 F IO
R WHIHI (F) T S0 CO i HIE HHEL
(@) ¥ 75 COF WE & 0 FT WeH T4 £
To At o el siferdier = Woush Hie 9 & 6
CO, Wl 21 31: 88g HEA SEAFEE AfTH 4
el 32¢ sifaS™ | W TR
T T el AT ® FHE = mg
S T SRAFIEES F FTATH = m, g

som, g A TEeEEe 52X o sfeden |
88
e B
i - 32xm, » 100
.'.Wﬁmﬁ'—rwuﬁw:?
*Im

e F ufaerd &1 SR STEIEE w1 A0
G off fo e R

A wEE AN el w sIeRe
TEAfeId Aol 1 WETd W USIA ®1 YEN (HEH)
TN ST T F ) AR § U e, FEg e
T Ao Tl 1 STehe CHN w1 fovers
(CHN ElemcntalAnalyzer]ﬁaﬂﬁ%\Sﬂmﬁ
gerel 1 Hgh! W (1 - 3 mg) HI SIS B
2 A FS wHA W 3 qwl b ufavd SR W e
e &1 37 Al w foga faeror 0 Tew & 'R
F T 3
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oA e

HRIT

TEHEE SAEEE S HROT T HEE AR S WA g fearsier- e gerd fosidl W s e
o 2o famm e et il § Sewas e S whd ®1 s WeRluT i LU I T
e SN ekenl €, Torgeh o an Sies 1 T e sp’, sp’ A9 sp # gl 81 3 wu: 9o, v
oM U H SUlLed Bt €1 T SFEURON °F MR T WA i TqUReeh i, TR T GHTA a9l U
1 TE i 1 TR FF= o THal 21 HlE 1 sp’ FHeTF TR 15 FH4%h o W AT FR
HEA-BEENA (C - H) Thel (o ) sy o+ €1 361 o2 &1 e o sp Hersh e SAfaeaig Bl
FHEA-THEA o TEE (A &30 21 31 Fread] FHA & S6HEa p-FHas Tvd ATETd gR IE (x) e
HAR €1 kTl AR 1 e WA G WaEE R W g1 iR i o e i A
TS I g I A E

FTEF THT F TR T 12 AT TE & STHR W i o < weh ¢ e
g U fafire w9 afua e W  wEe w1 agg @ 9 A % difes v reetr
1 FefiTor 5 21 SHrein e 1 A [UPAC S0 SFT 7T 427w % MM W 20 ST 21 [UPAC
HHIHTOT § AW S HC % He o HgHed U Ugd 9l S S0 w9 HgEd et

ToRaTeReh S19] 1 T, Wed st A= oF foger, AspHERT] Afus®, seirg fomem yame
Ao srfafwman 1 ufiftufaei v wEte afafmmai =) feafafy snafia 2 21 e Fweien afafmnei §
Y- foRer qen arEy-Ft 2 81 Hese amEy %1 fager faumieT qen Weter aie § 8 T 2l
TooieT faeer ¥ STEeHTE Ao RSO W A €, FatE g faeer ¥ qad gt 9o B
21 fromi-famer & e o He= e StafEae § e SHare AHEeE! a9 Seiid T H
A TG LT ANTERF A o F1 UUTeR, 3T, SO a0 ST U i
e 1= W] frorfedi ® gavr Ser=1 w3 0 Here B Ykl €, T s wwmny sreen aw wEmpE
W e 1o See el T dlel WIF a4 9 2 sl afafrnedl & ger usn € — ufhemas
arfaferan, oo stfvferar, famom qen gAfemara stifwan)

ferdt =hrelfier ifies =1 W W 0 % feIg SgeRt viled ST e qell Bl faverur R
A B Ve H farere fafumt, Si— S, SHe o fave] fendn S o U @ et sifas
TN W AL T SMHING €1 AR o JeRRTOT 9o U = T shINSie U STeiieR SUART dehHih
B ZE T A W it fRAl S Wehdl ®: STHTONT HIHSRIGT ae faeR iSRG STIIT0T HEHSRIE
Afereioss 72 fason & sl o o= afueioe w anafta 81 faeor SH2ie & fer gewen @R fis
I % HeA A & sAeed i Fra faer g €1 i w1 v deen § W F39 F qyE, o
Suftera aeli o fauftor & fer sgert oeHen faveraun fera Sl 21 Aiggie, Fewd, Seliei qel HehRg
FY OHETeT 5 SE S F| A 9 BRSS hi TeAH 3% e FEA SRUHEE e S § ufEfid
Ik 1 ST €| G 1 SR S SR heeid Tafedi gR qe goe w1 ohiverd fofe gr fma
ST &1 Fewt Al WORRH i HAY: GeEE a1 BIEhlh ol § SHIFd Fh Shfed a1 St
21 AR F1 wfeEan et ufasrd § 9 o qwil %) ufeddei %A 1 T2 W 1 S 2
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12.1

12.2

12.3

124

12.5

12.6

12.7

12.8

AEMH

FrrAfafad =fTH § 9w FEA $I GHI ST aaEi—

CH, = C = O, CH,CH = CH,, (CH,),CO, CH, = CH CN, CH,
frafafed st # ¢ a9 o 2Ey TEEe-

CH, CH . CH,.CI, CH,=C=CH, CH,NO, HCONHCH,
ﬁmﬁf@ﬁﬁﬁmm EictRce & phicic

AT UeiEr, 2, 3- SEATYE SR, ¥9A-4-#H
At =R % IUPAC A fafem—

=) /\/O @ \)\/CN
T

(=) (¥) Cl,CHCH,OH
01 H

fretfata =iferi § § %M @ 7™ [UPAC TS & o1 eR WEl 87

(F) 2, 2-TEUAT=A ALE 2-SRHIUEI=A

(@) 2,4, 7-TEAAAES S99 2, 5, 7-TEATEeERT

() 2-FER-4-AfET=A ST 4-FAN- 2 -Afberte

(9)  2-3-EA- 197l s19= o92-4- 8iid- | - 91

TrefafaEa 31 wonE afe 3 9w & oM " Serl o SeeE-ge fate-
(%) H-COOH (@) CH,COCH, (71) H-CH=CH,
=ttt & wafm it sy Ten-3a fafa qen 399 =f =51 fFers o9e @, @
FH TR

(F) 2,2, 4 - ZEufe==

(@) 2-TESFA-1, 2, 3-WCRFE R e 3T

(1) FHEEEETE

freAfatan i § e aig -

NHy

R

OCH,CH,N(CoHg),
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12.9

12.10

12.11

12.12
12.13

12.14

12.15

(m

CH=CHNO,
faeiferfan & @ % i s & o F4?

0,NCH,CH,0" #R CH, CH,O-

n-frem & srafod g9 W Ofewa e seEeiaE #1 ave sraer v @ w57
A

et fhi 1 srR-weEm fafay aen gee & e g2 4l =1 gemd
¥ e

(%) C,H.OH (@) CHNO,
() CH,CH =CHCHO (%) CH,-CHO
(¥) CH,-CH () CH,CH=CHCH,

SFZETEl el ATRETE] 91 €2 SaelvHiEd SHeE)
ffeafas aHRon § 12 Aam | o sfqdel =1 MiaseTel aen s eel 3
i RifsIu—

(F) CH,COOH+HO - CH,CO0™ +H,0

(@) CH,COCH, + CN - (CH,),C(CN) (OH)

(" ¢ H, +CH, CO - C,H,COCH,

et sfafmmal 71 wipa -

(%) CH,CH,Br+HS — CH,CH,SH + Br

(@) (CH,),C=CH, +HCl-{CH,),CIC-CH,

(1) CH,CH,Br +HO" - CH, = CH, +H,0 +Br-

(&) (CH,),C - CH,OH +HBr - (CH,),CBr CH, CH, + H,0

frefoten 7t § weer-Hwel & qe S Ha 82 7 3 W e
AT =T e AR ST €7

e} 0]
= | |
@ A AN

D H D

D
\ “/ 5 /
\ & A\ c /
Cc= (&
@ o\ i
/ \ / \
H D H H
+*OH oH
(m) | |,
H OH H—C*—OH
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12.16

12.17

12.18

12.19

12.20
12.21

12.22

12.23
12.24

12.25

12.26

12.28

12.29

12.30

12.31

et amde faeeri & fom eomeit-faramm &1 92 919 g/ awiEy den v
oo™ =i wAve Stean fauere W aviisa i) e g M afFEa aead sok §
T -Helsh, FHEYARE 20 FEFHPHE TEaT—

(F) CH,0 - OCH, - CH,0 + OCH,

(@ >=0 + OH—> >=0 + H,0

(M /J\B—> /L\ + Br
T

. E
(a)©+E —>©/
"

Frfafas wEifafas ool #1 e F1 Tal w9 S W orA-faseme i
AN 7 AU AT SelRid WA 1 SARSAT hitwu—

(%) CLCCOOCH > Cl,CHCOOH > CICH,COOH

(@) CH,CH,COCH > (CH,),CHCOOH > (CH,),C.COOH

ek 1 ek SaEd 30 g FefatEa vl o Tt @ wier fae i
(/) Trezem (@) 3T (M) HHEEH

TH <) AR, foet faemand faemas s, 9 791 €, &1 yos w6 &1 fafy 51 =
Hifsu

EER, 79 3@ W STEEA e WY STER W S 87 faee it
FY-THe0T = TEEA-TagT T

forell haifTer AR W AEgrer = ST W1 (i) T A aen (i) sheeia faf =
fagia =1 ®1-T@n W ey

el T W Eeiio, Tewt a9l WIThRH o Mo o [8gid ®1 fae= Hism)
TR FIFTE & Fag H aEE

‘ifgzm Hiert frekd’ | geier = wiem = fou faeer e fiem & v e o
i figern s 27

AT, FeHL a1 HIEHIE % THe o fou wifeam & e st 9 & we
=i T wwn 27

hicHTH Tethe Ao Y 5 A0 o ST 1 JoIh R o ToTd Uk S deRee
T

Y- F3H W UF FEEE 59 091 FauiE o 79 am o amdda =i a
S &7

F CCl, e 522 % el WA FH W AGCL F1 730 a4 Jm? 10 I H
FNU Hied TIRET

frell Wl A § FEE F1 e H GEY 3o FEA SRS F
SravifiE 1A % fou defeem eEgEEEe faeed &1 3w b fFa S 22
HewT & oig UHEZ g T § ‘\ifgam wer T’ & dHifes o g 35Ee
fon = %, 71 o wewfer st g =
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360 A fasm

1232 T FrEE A F 69% FEA, 4.8% TRESH 9o 99 e €1 79 Ak % 0.20 g 7 ol
7B F Foawy IeTA FH1Ed SEAFIEE el Sel i HES 1 A0E HIE)

1233 0.50 g e Aifih 1 Feeia faft & san ST=id F1 W 9ra s %1 0.5 M H,S0,
% 50 mL ® srewifoaa feman man srafere ot & SsEiHtRen % fow 0.5 M NaOH & 50 mL
1 ITETFHRT gE| A F A AT 1 T it

1234 e 3TRer § 0.3780 g FEH Fe/l i ¥ 0.5740 ¢ Toeer FeliEe o gan =ims
H FARLH T AiTI@ar =1 AT Hifaa

1235  <hfiarg fafs gR1 9ot % aIhe H 0.468 ¢ Hehgd i i § 0.668 g Aiad Hethe
e gen| fu T S AR # Wewt 1 Fiaeedr w0 i)

1236 CH,=CH - CH,~- CH, - C = CH, ®H{% 4% ¥ C,~- C, sa4 7 Wi waei & 7
9 faffm s 2
(F) sp-sp? (|) sp- sp® (M) sp® - sp? (®) sp® - sp?

1237 Tt = AT o < whem gr e w1 s i s o frefaten 9 9 R wEm

a2 37
(%) Na,[Fe(CN),] (@) Fe,[Fe(CN)],
(71)  Fe,[Fe(CN),] (%) Fe,[Fe(CN)],
1238 Tl wruareEl § 9 9 = g afus w82
(F) (CH,),CCH, (@ (cH,),C
() CH,CH,CH, () CH,CHCH,CH,
1239 TR AT 3 gy AR vieE w1 gaten qen syfeae g SE-H 22
(%) fopeer (@) smreA () FeEEA (¥1) FWSAET
1240 CH,CH,I + KOH (aq) —» CH,CH,OH + KI aifafs=n =1 = fxu o v & affpa Fifoa—
(F) SoERATE e (@) AREE gfenA
(m fEEE (=) HFer
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TUeheh 13

[ESEICH]

HYDROCARBON

5 gTESIHTE T Hel & W@ i gl
TH Ueheh oF AT & UE A9 :
e THHIM F MEZWUI. TS =

TRl Al ST WA e weh;
EEEIRTEA o Tav=m =1 Tafa=1 fafirm
& 91§ HE;

uifas wd vgEfas qued &
TR BEEERTEAl 5 9% Y T,
A o fafa= wE (iR )
o B A4 A S S
o HgT Fa1 He;

TR fafaty & aarR W
1 foranfalt =1 = FT T9;
o fHayIcdss T9E St S Y Hehl;
GE

ST qe faueEaa & favs o
TS|

TEGHEA U WA T 2, g w1l e FEA 9901 7Y &
Tk 2| TR 2k S § SRR 1 Hewg A0EH §1 Y
Terdtsl, Huas e wiee wesl ¥ ufifew g, o o9 oF ¥9 W
IHA O 99 2| Gerdrs sfert YSiferdn T 1, SEh S
Hafa wipfas 9 &1 dfwd w9 31 oeed gEd diEE v
TEEAST (5ToR WEfGE ) TEeE | B A% 364 B, o Wefaw
T % st | e g 8| S2iferam, S g-qdet & A= grn st
%, o T9ET S (fractional distillation]ﬁ ‘}_cfk_'l, EEGEGR
FUFE W B 5 HE 19, ® & I9F TEed (destructive
distiliation) & W gl €1 WHfaw 1§ 96t = FA F1 GIE *
A U @ T S ) wited % v wre it
BT T’ wEd &) URrdtSh 1 SuE el 6 % w9 W g B,
S TEE E gEu Al T 2| ST H of SuEn aie fE =
wY H fFa 2, A T $ wgu e €1 e St
F o & T Ui, S au SIS # SEvEEd et 8l
T A IS | e 91 weied ared w9 Wgan Hed €13
Fef €2 FESIwET o O B §, S S o @A 51 TESEEA
T SN Uiterel=, e, diferegd onfs agermnt o oo §
o S 21 I=9 AR I FRSEE % S9An U foems
& wY W A o qo sl & i § yrive wed & wu g
ofi T T 2

o4 9 2fe e § gEeiweA o HEwyUl SUAN i arest
TE T T F| T THE H TEeEEl o 9N § I aferk S
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13.1 STeRTOT

TEEEREA faf9= YN o B | e e
1 UHT & AHN W 3% YEAd: 9F wel | S
foa T B- (1) EWgw, (2) wEgW @A (3)
Wi FESEEA| HgW TEHEA W HEA-HEA
Ol FEA-FESEA THAl e 2 ) afs fafe=
e TCHIY] S H Tehel A H YZehT faega gEen
T F, A TE Ueeh’ FEd §, THie o UHE-12
W 7g 9% ¥1 3 o A BT ) Ha sgEen
I T ] T E, AT HESAUeeh el
S | ST FEHEA § - FEA agAE Sy
ey, faemay o1 S Sufeem @ €1 UOEfew
FESrHEA Hga AfiER 1 foawe e g1 oew
A =i AGHATRT T BEEST Hi Thel TAHT
i & | Tae 5 (faed S@en o 9ad saen) 36w

feu smeei & fou zafge den wmps & fag
wfe® ® e H ST TH FL THEG ¢l Tom,
TewE 99 WiHfeEw FEeEEAl % o T HiEe
AU T T B

13.2 Ucere

STH UEel Sardl W g F, Ueehd FeA-FEd THe
AT HgW T SEe Al TEemEd 81 i
(CH,) T Ufam &1 9o Teed &1 B9F OF 9 &, 5t
T I @ a9 TS A 1 UE 9t 31 R A
HéF o T TESSF WA H FEH o g A
L AU FEE IS UTH] F SAEYIH WAl SISt go
WS E? S C,H W FWI GE FEgehEA,
FSRIehT IO C,H, ¥, UHH FEedl 31 97: 39 CH,
% UF FESNA WA F -CH, T8 511 wfawetaa
FF C,H,%F F1 | Wd F TFd ¢

30 YR TESEA & AUfEe (CH) W9 8N
WiEya ek @Y 37 &% Ueehd & §hd §1 38
TFR W A9 C,H,. C, H T 2

oA e

3 FESEE A sene § faferm B §
FTE A ol AR T AtTREE 9 afafwE &
wA| AAd: UEY H 3?\ ’E\ITW‘WT (Parum=%H
Affinis=fFaTeid) Fed 91 F91 979 ek 9iEn =1
HAE 9oft (homologous series) 3 HTH=T I3
AR Y P AR TN Fhd &1 Uk B WEE G
CH, ,% & n & TEOET 9o 2n + 2
TEESE AT T WS i WSl w € e
T T HTEAT 1 T FL HED £ HASHdl w9
oo g wiawdw fagi@ (VSEPR) & $THER
(UFF- 4 2fEu) W8 1 wqureia SEA B ¢
(fera 13.1) =i agomaeta € foad wea w5
T a1 AR FEgIeH Y] HHEEeTsd o AT HHE 9T
fora £ 39 ¥R T8% H-C =1 99 %19 109.5° 26 21

T 13.1 W69 (CH,) 1 9gvherd Tem

Terl % SIgher ATE ¥ 9 Ted €, T C-C
41 C-H 3TeH o Sagdl s 154 pm 3R 112 pm
T F (THE-12 2REN) | BT TEE PR L OgE B
fF c-C 9o C-Ho (Tomm) sy =1 fmor #e[
TIAIY] & THE sp AN RS WANE % 1s 6
HiEa T 9 e 2

13.2.1 A0 Ugla 99T HHEEAAr

THF-12 § 319 fafa= wEfe A 57 S =5
A TS H AL W I B I 1 Ueehd § AW
Ugfa 991 HHEEEA H 5w AN SEEWH g qEE
T TFHA T HERY AW HSF § KU 7§ 9um
19 wEE WA, U qU WA § Shelel U WAl
g S 3, Safw T oot ° v 9 sifers e

H o ) 11 +ff 31 TRl 21 C,H,, T = o T =R e
H & CH, ¥ fawar . , .
H—Q—H—'>H—?—(‘:—H THM] 79 H TAq S@e el WiEd S &
H H H W 2 T 2
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I H HHH
1l 2l 3l a4l
et e
H HHH
T (n- ) (FYAF 237 K) 3R
H H H
I 1l 2| al
H—?— (IJ —(‘J—H
HH_(;_HH
H
2T (EHegE)

(FEUTIH 261K)

CH, ¥ & fF5 yr o9 F@ET g1 v
TESISA A ® e WHd §7 TR 99 R 9
FErTT o T €, S A [11-V H e T #

H H H H H
iloo2l sl a4l sl
S S S
H H H H H
T=A (n-T=A)
(FagH® 309 K)
H H H H
1! 2l sl
r BG-R-h-bea
H H-C—-HH H

2-HAREA (TEE)
(T 301K)

H
|
H H-C—H H
]| 2' 3‘
v H—C — ¢ —C-H
| I |
H H-c-H H
|

H
2, 2-EEUigeTT (FEg=)
(FaIF 282.5K)

363

T 1A 11 %1 @] g3 HuA 2, g s
den 3= Tored T ¥1 T WhR WA 10, 1V Fe
VR 310 g WA g, g e qen qores fee
F1 WO [ 90 11 SRA % HEEEE €, Wtk G
II1, IV 921 V U= o HaEed €)1 5906 Tordl § 3f
T T T Y oF HRV 21 9 3% SEAE
Haegd' (structural isomers) &e IAH I
A 191 [ 8 S Bl e w1 gEe
Safeh WA 1L IV 90 V § wifEd $ee Jaer g
I ¥ FM % FAW TW T, F U FEEES
(chain isomers]‘nﬁﬁ“%l 3 9 =@ T CH,
q C H,, T 9 < 91 67 Sf@e THeee 2 €|

SETEA0T 13,1
HIEA CH,, Il Ueehd & fafg= sfmen-
TETEEEl i HE g e g L A fafe)

7
@) CH,- CH,- CH,- CH,- CH,- CH,
e
@) CH,-CH-CH,~CH,-CH,
|

oo
(iii) CH; — CH, - CH - CH, - CH,

CH, R

CH,

(iv) CH, - CH - CH - CH,
|

|
CH; CH; 2,3-TEAfIEeE

g

() CH, - C - CH, - CH,
CH,4

2.2- ST

FET THI ¥ 2 U A FEA WAV FH
T F AUR W HET WEIE F1 WmetaE (19),
fedraeh (2°), e (3°) 9o =g (4°) HTeiA 0]
FEd &1 HET GE] (S S HrET W TR qS A,
- HEH) H AYET shelel T A GH] W G2
- TIA W IY ‘Wufhs wEa’ wed € e
el T weg Wl g 1 e sy, o
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FIE T F 1 7, 39 fgdtaw e T gdaw
I A FHEA WEOET O qun T A wgeE wEe
T IR A= HEA AT | 98 B 1 A
HEAMT 18 VH 1° 2° 3° 991 4° FHTET TEE F1
TEEM H T 37 A STT IeueR Ueshal &1 HEEn

A faem

oA @, @l HE YFER o e W 21 C H, %
ufa, C H,, % T a4 C

T L, IV A2 V § &0 & # % -CH, wje
FE FOH -2 T TS 71 Teord o w1 TEIE
a1 5= o % AR § -CH,,~C,H_,~C,H, 54

H.. % 75 WOEEE 994 2

107722

JETEA 13,2
C.H,, 313 =l Ufehe woe o fafer=1 wememel st 5 fafen qon fafi= wmea geen = -oH
Se+ | W Ueshieial o AR HH. 9 Jasu)
THF 12 ¥ TeE § Af6H T TS o g e e TR s g ufeenfud iwe o fefetad
AT G AHHIO T SN 1 Y eft-Hifq e weh

&l
C_H,, |UE &l WrerT T Ueehlater UEehIgTel 1 a0
() CH,- CH,- CH, - CH,- CH,~ | CH,~ CH,~CH, - CH,- CH, - OH | T=7-1-3fa
(i) CH,-CH-CH,-CH,-CH, | CH,-CH-CH,~-CH,-CH, =23
[ |
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH-CH,-CH, U= 3-3a
I [
OH
CH, CH 3- AfeEeg-1-affe
[ |
(ivy CH,-CH-CH, - CH,- CH, - CH - CH, - CH,- OH
CH] CH, 2- HfEAeLE- 1 - 31
I |
) CH,-CH,-CH-CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- Afoeee-2-d

(vi)

[
CH, - C - CH, - CH,
[

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

OH
GHY GH: 2 2- STEHiYeTdA- | -7t
| |
(vil} CH,-C-CH, - CH = C = CHIOH
| |
CH, CH,
CH, CH, OH 3- AgeTeRA-2- s

(vii) CH, - CH — CH - CH,

Lo
CH, - CH - CH - CH,
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2

el i Ufewel HUE el WAl 2, Fih 3% Ueehd
¥ TS T o fawaE g W TR 5 v
%1 Ufeshel WO &1 WEE G C H, | (THF-12) B

g & T WA ® W IUPAC T e
eyl €, @ [UPAC 719 & Tel W 9 HEE
=AifiTent =1 ATHH-T3 forg o 3a1 &1 wewEl B
e Torn, wewerq s Ueehd o Shied qEATILET
F1 IHaH HEen ® fEET | TAvE SAE A
e smom fo wrefa Temm) gt 9= gen
£ A 4 ° TS WENE ® A9 He g
A I FHT HAAEA B Hqse fwE S

365

SEEIOT 13.3

Fefofea Fifme & s e Tm fafan-

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

(i) (CH,),C(C,Hy),

(if) ZeT-gdEE () -Sfeemem

A

M) 2.2, 4, 4-2ZAfers=A

(i) 3, 3-=TEHfETE=A

(iii) 3, 3-=1. FoE® (@) -sgfea-2, 2, 4,
4 TR

WG 13.1: FratTE AT w AT

(¥) 'CH,-*CH - °CH, - *CH - °CH, - *CH,
(4- uferer-2- Afereesem)

CH, ~CH,

o [
CH CH, CH,-CH,

£\

CH. CH
(3 3-SRUfad -5- SAEEWA-4- AfosiET)

CHICH,),

|
H,C-CH-CH, -CH,

( 5-Taefi-=feer-4 - sTeamifaerear)

I
il
CH,—*C—CH,
I
CH,
5-(2 2-SEHfEmita) T4
(¥F) 'CH,-*CH,-°CH -*CH,~5CH -°CH,~"CH,
I |
CH,-CH, CH,
3-ufere- s-AfereeeA

HIEAT 99T LU.P.A.C. TH feaforat
CII{;; CﬁerHa qE A7 G SUiHen o HH
o =T

(®) °CH,-"CH,~°CH,-°CH-*CH- °C -2CH,-!CH

() 'CH,-2CH,-*CH,~*CH-CH-°CH,~"CH,-"CH,~"CH,~'°CH,

() !CH,-2CH,-*CH,~*CH,-5CH-5CH,~"CH,~*CH,—°CH,

i 1 2 b 2 s e
o e

e = w8 § fEEew
(secondary) 1 & A
ST ; RGN U e
T E

arve- e & yiaenfoi w1

RRRER

IUTHTET < WHsHar HH H
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Fereond—3-ufae-2, 2-SRufue=a & g
=1 frefoEa 981 o g0 T TR 1 S 2
(i) O hEA A R @l SR
G068
(ii) RIS TLET[ET WP HHA SieE—
CI_CZ_C.’E_C-i_Cﬁ
(ili) TFEA-3 T TF UUA-HEE TN FEA-2 T
HfeEA-TE Sifeu-
CHH
|
clo2c_3%c_4c_ 50
| |
CH, C,H;
(iv) T HTEA IET] I WA B EESeH
TRV ] STEvad FEA § W hifad)
CH,
1 i 3 4 5
CH, -C* - CH-CH,-CH,
| |
CH, C,Hj

TH WHN B HE SO W R WK 2 Al
U Y AW oh WEA-gA  fora whe gek §,
frefafaa ovl &1 za sifau—

A fase

SEEIUT 135
freAfafaa Al 1 Jrea fateu) &y T
T IS F 27 T R AT, W fafE
(i) 2-ufereme=

(i) 5-ufere-3-Afoeeea

W 3 4 5 6
(i) CH, -CH-CH, -CH, -CH,
|
1 C.H;
=0 AT W e gEen i FEA F A G D
F1A 1 Al ¢ S1: FE A 3- Ui B
@7z 6 5 4 3 2 1
1 2 3 4 5 6 7
CH,-CH,-CH-CH,-CH-CH, - CH,
| |
CH, C,H,
TH AT o SR 39 BR 9§ R H4l, 58 9
el e i W i fAell oW: wWEl AW
3-Ufoer- 5-AfgeRe 2

13.2.2 fa==
Ueer o &I Tia ey a9 Wetes 16 € e

STl 13.4

fefat@a iR & Hees 9 fafen-
() 3.4, 4, 5-HfUEEe

(i) 2,5-2EAfbeEaA

L)

123??3567

) CH,-CH,-CH-C- CH-CH-CH,
Il [
CH, CH, CH,

1 2 3 4 5 6
i) CH,-CH - CH,-CH,-CH - CH,
E i
E E

CH, CH,

29.03.06 366

o Ueohdl w1 39 faferdl gm0 a=mn ST ek 3

1. STEJE FTFGRTEAl -
TEEEEA T ge fawfa IO (SE- Wi,
Teifean o1 fepa) =+ SUfEfd § wehE & WY
AT T Ao ST B TH AT 1 ETEEeeRTur
(Hydrogenation) F&d ¥ 3 €1qd aRgom T4 i
AT TaE W AT HE € AR TEgeE-aEg e
@Y W WA FE 7| Wiedd qu Ueitedy, HEt
% a7 sfufra #1 IafE B ¥, vy frve
IOUTH ok Teu wTE w0 W I== A0 91 =9 W
ST Tl 2

CH,=CH, +H,—2/&/M ,cH -CH, (13.1)

A T
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CH,-CH=CH+H,- /"N, cH, —CH,-CH,

g BIeE]
(13.2)
CH,-C=C-H+H, MCH:& -CH,-CH,
B ILiE pieE]
(13.3)
2. Ufewer domgEl |-

(i) Ufeher Temgel (Welsiusel & ) w1 o
AT T TEEEAINGR 3T GRI STT9Ed & T
Teehd W B B

CH,-Cl+H,— 2" ,CH, + Zn*

FARHELA HeH
(13.4)
C,H, —Cl+H, 20, ¢, H, +Zn™
FEARTEA T
(13.5)
CH,CH,CH,Cl+H,—2 ,CH, CH,CH, +Zn*
(13.6)

(i) = o foomm (7§ ) ° Uewa
TemE W AifeTm U & Wy afafEw gw
Il Ueehd W 2 &1 39 sifafsran i g2st
arfaferar (wurtz reaction) wEd %I Ig HH
FTEA TLEN] HEA el SeEa Ueehd 9 o
fore, W w1 St 2

CH,Br+2Na+BrCH, =% CH, -CH, +2NaBr

FHHEA LEE]

(13.7)

C,H,Br+2Na+BrC,H, = 5C, H, ~C, H, +2NaBr
ElLLen T
(13.8)

1 2, A% 9 sae Wfewa somEs o 17
3, ThIEiTaATeTeR T H—
(i) TFEifoEfcs el o Wfeaq @0 ® e
N (TfeaH FEEE Us Shfcqan HimEs
= o) o WY TRY HH T FEIRI T o7

367

T U FH HEA WAV A Ueohd I 2 8

el 3T U hiad SEiFEs o 39

foetios =1 faehraifamei enToT (decarbo-

rytation) wed %\"I

CH,COO Na'+NaOH-““>CH, +Na,CO,
Hifeaq TR

IEEUT 13,6
oA o fowed & fou fofg emar o difsgw
AU T AT B S % TS
TR o fafan)

|
FAEH I
CH,CH,CH,COO Na’ 4 NaOH-S29,
CH,CH,CH, +Na,CO,

(i) el s Taem-srome-a fafa weifrafas
arel| o W™ s1een YefyEm oau & el
faerm =1 fogg-o1o9es % W T W 9"
e TH] HE T Ueeh U 2 2

2CH,COO Na' +2H,0- "™ oy _cH,

Hifgam Wi +2C0, +H, +2NaOH (13.9)

T AfafEn Fefaie 9= § H9 Bl e
o)

Il

(¥) 2CH,COONa" [| 2CH,-C-O+2Na’

(@) THE W-

o) o)
2CH, —g—oiﬁcm—%—q—m(ms +20,T
UHiide PF G g gee AfuE g ger
(T)  H,C+CH,—H,C-CH,*T

(a)  hdlE W-

H,0+“"— OH+H"
2H — H,T
geH 79 fafy g/ 98 a9 o1 gdr, =i
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13.2.3 TuTgH
TS S # C-C qe C-H Ay o Hekarss T
e A TS TR TR w1 fagd womersa o
TEd FH AR o FRO AN Tt Uoehd AyE B
1 5% H¥A qeel Ay @l UIG 9 & el ael
% HW UTh AU o WUH 9N §EH C, W C, T
T, W C 7% 33 90 C,, A IFY eF e
7 Ueshd 298K T 219 B &1 3 TR a9 TeEE
TR | e H Ueerd FI e & foru o F =ed
37 W2, T il g 2, fee 3vem wefea
arEl | o o w9 § fEA o 21 U2 a1 SHeR
T worsl &1 S9EM w9El W WY o €ed g2H,
T fele 4o FE s & e fwe s 2
T W9 o YR R WE Uil S WH o6 9N
H a1 0 Hied €7 o uE # Ak ey wed €
TH (I=3 Uespl =1 TH90) AT 2 o: 98 5
faelt wepfa =1 =1 o feemmarl | a1 oo
o He § wE: 98 2@ T e gE a9,
g foemast e sy used sEe faemest o
oo e ¥, 1ot “wuE W w2
fafe= wearl & FaeArE TR0 13.1 § fau T g,
TS 7% T ¢ T enfvems woraM o oG & Wg- g
=T T § oft e 9 B 81 T T A W
i # o anfoess SRR o 2] 1 gty dhe
T o WA-FE ST SIS SreEed 901 9e5d 2
U=d o W1 THeEd ekl (A, 2-HiEa
T AUl 2, 2- TEHUCTANT) o FELAIR H @
T TF A ol § T U= H uiw wEe wwmEd w5
U e @ 1 S99 FEF (309, 1K) ¥, FaE
2.2 SEHYEANNA 282.5K W Iaewl #1 wifEd Jaens
I W@ o WG o WYU-HIY 3] FI SFHA AT
Teh T a1 geel Aaulvess ae Bl ¢ | Sefed 59
FIAF HH B E
S TES S S R §— ST, Tk, ST
(FEET FHF) Td ATHEF  (SUHIH FHF)
Tl 3 WA Ueed WEHG: TAfwE eW g fae
wRfeerfei o Uren 29 arfafamnati =1 Wi s a—

29.03.06 368

oA e

1. Hiqeem= arfufeang
Ter o TS A1 AU TREISH T BEleH, g2
qU1 HewITE AW g WiawniE B W 2l s
qUEH (573-773 K) o W & fawmfa wwg =
i Tl e S S iy
Y SR ATE Ueohe AEeihvl TUl FehMIHI Ta1
<o §1 % e, fom Yo & FTESe T
wfereenfod 3t 91 €, % wfaeeme stfafEa w2
IEETREEY O 1 S A9 e T e
TATSTHIERTUT AT FATST
CH, +Cl,~-"3CH,CI1+HCl
FAHEA
CH,CI+Cl,—2>CH,Cl, + HCl
GEERICE]
CH,Cl, +Cl,—5CHCl, + HCl
i
CHCL, +CL, ¢, + HCl

<

(13.10)
(13.11)
(13.12)
(13.13)

CH,-CH, +Cl,~22CH,-CH,Cl + HCI (13.14)
FARTEA

Tel H S o WY SATHfEA F7 M F6
HH F‘2>>>C12>>Br2>12%\ ekl <F %'EEIT:FT Eql
fomemmA F1 T 3°>2°>1° 1 TSRS TeE |
At gt € et ST sgq «i g 21
TE TF SR SlEA 8| F7 Ifafme st
(¥ HIO, & HNO, )& 3ufearfa § =t 21

CH, +I,[ CH,I+HI (13.15)
HIO, +5HI— 31, +3H,0 (13.16)
eI g gk e fEAfaty 5 3 ae

TR~ YA (initiation), HEl (propagation) a1

HHMA (termination) &= g WIS g %\

forarfata

(i) URYE- g% Af4fean ag 9w vew &1 suterta
4 A ] = HHATHEA (homolysis) H
R FA 1 CI-Cl 34, C-C T C-H &4
1 gl W A § 91: 9% ST 9 22 S
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Cl-Cl—% > Cl + Cl
FAL -
(i) GOU- T E-Hor, B ] W SHA
T C-H 3= & dght HCl 9A[ 0 Hiera
T o 9K E, W aAfuiwE w1 oem frem |
& 9N £
(F) CH,+Cl—2CH,+H-Cl
Tfere Yer-TeTeh Frd o SO 19 TT STk
¥ CH,-Cl a9 U 31 FeAIA Gorki- ok o 2,
ST FARH 219 o WHITE o HRY a9 B
(@) cH,Cl+Cl-Cl—" 5 cH, -C1+Cl
FAL TR - IO
Ty de FAH Jed-gers, S STiE URI
FUA: (F) T (@) W UE T E, T Aareem
BT SJIen AT T WHH i € 6 08 ()
Td (|) WY e 3 3 € fRg o wE He
W HE T W frefated ¥ S s e
IRl & T w wEe €
CH,C1 + C1-> CH,Cl + HCI

CH,Cl+ Cl - Cl - CH,Cl, + C1

369

(iii) @ TUIGA- F2 FHI U9 ATTFHAE 5
Tt e fafa= wivd sifafeEmat & wro afafen
T B S 2

fafi= wwifem gaen T W Frefafaa €
(%) &1+61 > a1-al

(=) H.‘jé + (.:H:s —H,C-CH,

(M H,C + Cl » H,C-Cl
7aft 72 (M) § CH,-Cl U 3o o €, fofg
TH T 0 A GOt & HH 8 S 2
UY & FHEH & SNE U F IR
(byproduct) F T W T F BNV H ST
ferafafy g =@ =1 wFa 2
2. d&d
Ueeh a1 9 SRAeE F1 Iufefd § T $H
T qUi: SiEEET TR B SEINFEEE N S
TR E d Wy & e uen § e e
CH, (g)+20,(g)——CO,(g)+2H,0(l);
~AH" =-890kJ mol ™!
(13.17)
C,H,,(g)+13/2 O,(g)—4CO0,(g)+5H,0(1);
—AH =-2875.84 kJ mol’
(13.18)

HIUT 13,1 Ueehel & SAY=Ihl Td el o O

sATfoae = U] W FAATH TR
q= (u) (K) (K)
CH, A 16 111.0 90.5
CH, o5 30 184.4 101.0
CH, WA 44 230.9 85.3
CH, A 58 272.4 134.6
CH . 2. A 58 261.0 114.7
CIH A 72 309.1 143.3
CH, 2 Ffeeee 72 3009 118.1
CH, 2, 2-STEHTEENTA 72 282.5 256.4
CH, A 86 341.9 178.5
CH,, A 100 371.4 182.4
CH, A 114 398.7 216.2
CH,, AT 128 4238 222.0
C.Hy EEal 142 447.1 243.3
C,H,, SR 282 615.0 236.2
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370

Tt teera o o wm= =27 stfafea fefates
2l B

3n+1l

CI|H21|+2 +( ]Og anoz +[H+I)H20

(13.19)

wAfems AN W e feher o SO Uoehdl i
o9 & w9 § %W § o B

TSl 1 STATE 91 e SRSt G
T3 ¥ FEA Fowe (Black) a1 2, Toeem swm
W,W@ﬁ?‘ﬁmm[pigmenlslﬁdw
(fillen) & &1 ¥ 740 21

CH, (g)+0,(g)—= ™, C(s)+2H,0(1)

3, Treifia afferdiantor

34 T, SRATFETE 991 919 & Had YaE & e

I SN 1 Sureld o Ugehl S TRH H T

FE THER F AFIFETR IR T

i) 2CH,+0, WQCHBOH
e

(13.20)

(13.21)

ii) CH,+0, %% ,HCHO+H,0

(13.22)
AR

iii) 2CH,CH, +30,— 0%, 90 COOH+2H,0
TeHtER T
(13.23)
(iv) WNERE: el 1 st 7el g, Ty
JATTEH BTEEIA () TH] = Ueepd WefyrEs
THTE § ffFEFd 2w §d Uehieldl 34 £
(CH,),CH —ooru (CH.,), COH
2T 2-TfereTgi-2 - e
(13.24)
4, AUTESEIRIOT O TS
n— Ueehd w1 Toiel UeHiiam JeREe 9ol geged
FANES T it Iurfd § T T W 9 39 hEa
sf@ell =Tel Ueehl 1 FHERERd 2l 919 21 P IS
9 fau o F Ao o e IR S A ) HEEE
ot 21 &, Ford 39 | ehd €1 270 IearS) T vl
e e sifafmaet § @ fr S )

29.03.06 370

A faaE
CH,(CH,), CH, =1 AlCl;/HCl,
n- g
CH,CH—(CH, ), -CH, +CH,CH, ~-CH-CH,—-CH,,
I [
CH, CH,
2-Hfererd=e 3-Tferd=A (13.25)

5, UTHETERIOT o Wiries

T: A D: W AH FHEA A A - Ueehd T
s SAfeam, wiferee"m aen Hifas & siemEs
@i 3ufedfad | 773K @1 10 9 20 ARHEE S §@ W
T i ¥ foREesHEd B S a1 S5 T
Seq=1 T “Thihd B S 21 39 afafRa & Wi
[Aromatization) ?ﬂﬂ:lﬁ‘lﬁﬂ (Refomling)ﬁlﬁﬁgfl

0—0

(13.26)
S, = 1 Wiel 9= 21 2o o e

= oAU &9 A W e g

6. YT o | erfufewar

HO WY o WY Fehel SaRes w Sutefd § 1273K

T TH T T FEH AAIAGEEE 991 SReRgE Sl

21 7% fafy SEeseT & A= SR § R

Sl

CH,+H,0 5L, CO+3H,

/CHy

?Hz (|3H3 or Mo,0,

CH, CH, 773K,

A
\CH2 10-20 atm

Cr,0, or V,0,

(13.27)

7, A-TEe

S Ueehd 999 a9 W TH i W et
I TeEEl H SUsfed B W ) S S § we
fargs w9 =1 U eroeeR waifufmar 1 ag-sraees
(pyrolysis) o 957 (cracking) Fed 2

— CH,, + H,
773K
CH,——— CH;, + CJH;
— CH, + CH,+ CH,
(13.28)

ekl o1 S Ueh Y- Heteh SATafshar W e
21 forifem 901 @1 W ¥ WE oo oA e
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GESEEE |

g = A som & fogid 1 SUE g 3 SeRRaEy
T (S fRife oa #1 "2 3) H 973K T
wifem, Yeifean swa fa &1 sufefa § T
FH W FEA a9 T2 w1 HEe W 2w

Co 22K, H, +CoH, o + 3191 TR

26 Pt/Pd/Ni
TEFA T U=EA

(13.29)
13.2.4 H&UOT
Ueehal T -1 T (o) 211 2l 81 SieA-shrer
(C-C) 3T o TaATAEF 7% o = o famm
AT et o el i ool Jafa i B 5
HOT C-C Thel AEH = =17 AN G 0 Bl 2l
39 U o H9 Tafam J e & fafa= fafada
fo=mg = 1 wem: fafv= wHEEE Th-gm §

ol 2 g &) U g w5t e srawend

(Sl C-C Uhel &Y & A o HRY TH-TEL H
uftafad 31 W6 ) WETO, GRS gueEd 1
Ut (Rotamers) FEaTl £l 37: C-C THe =Y
o Ui o HROT UeehA W STHE HeqW 9 21 7
TE WM T % C-C THa @9 F g0 o T
TE E 1 TR WOl A= TR O w0 g g
& 1 9 20 kJmol™! TF F9 g1 @t 21 Fmead
FIE WAV F BeA W &0 F6 F WiE fagta
(torsional strain]ﬁﬁ%l

TAT oF TRU : T A H Hraa-shad Twd
T T 2, Tore wedeh i TeE] W i eEeie
T §2 @ ¥ WA % 9 ud few fied @6
T AT 79 TH wEA w1 R wWe T #Ed
T W C-C S T YO FHAT, T TH FEA TA]
& TEISA T A T F TR & Had §
wreen Tafarita sremen W=l =% €1 3= WEaufa
wOEEE (HEU0T) %Ed &l o U oF srHed
HEYU T | EElh T ¥ 4 HEYU WH ¥ T
TF &9 ¥ T FET o BESET U] TH-W
ifer a9 71 9 ¥ 3H W (Eclipsed) 9 Fed 1
T FY H, TEESH WA I FEA F ARG
T | afusay g0 W EW 1 3= ||
(Staggeredlwmglﬁéﬁwaﬁ’i*ﬁqﬂﬂﬁf
HET fIURaeid (skew) TEUV FEAM 51 TE SAH

371

@ o gl gEuvl § eEy w10 991 A6y el GHE
WAt 31 U qen giEfE deun gEuv w5 Oferd Gen
??Imﬂ?‘;@'q (Newmen projection)m‘ﬂﬁﬁﬁm
Einiy

1. Wi wg™

9 gequ F 379] 1 fvask 3e i fEen <@ S
21 TS W FFE C-C =y T frmm & fow o
o1 a1 SR g 7E U Wl T wis 96 2 gw
T e Tl T ST €| A A FEA F A
I a0 U A1l e S SE AR E wEiiE S
Bl T FrEA | T 9 TR WHEH i dE
Yaard et fomarn s 214 Y um-gEt 9 120°
T HI FAHL T B 2| U % TR WS wiana
Hierd waw fasr 13.2 § =wig 7w £

H
H H
H
H
H
H H
H H H H

(ii) iafE wEw

(i) T We

forT 13.2 U9 & WEd e
2. =T wET
TH WA H 370] 1 A § @1 9 g1 S % e
A TEESA THE F 120° HW W @i §=
U H0 A

Er Fm A1 fgae wo

H...
H

(i) wrafer
o 13.3 wsl & =giv qaly

(i) 7=
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372

el & ol W ot wefiE fEn s 2 9
(3@ ¥ ) T FEA FTF I 5 I E
3qH syafud FEee wAE i oga #t ufify |
TR 120° % HIV T Teera 99 2 el 9 92 30
femarn <l 21 USA % =7HA e e 13.3 4 fammn
o E

AEUUT TR AR T ¢ S dgel weEn o
I ¥, TWH o HidE B9 § FEA-EEgE @
TR A9 TH-TW U Ak 5 W EW 21 :
ITH AR AR gd FAad el ad A9
sferran wonfae gl 81 gad @R, s Wit T
9 § Ufefid w0 §, 99 HEA-smeed ey %
TR AY TH-SH % T TS B ¢ T IA
Tels AUl & T WAkl 99 e €1 9 98 g
wfaerdt @t &1 g2 F & for o) # e sifus ol
Tafea el 81 sHfeTT THe wTam 9 e S 81 S
TES WA W1 YR €, TS AY o HE Wiaw
= o, S e 3 T W wofed e g,
1 TS Taga wed &1 W€ fagfa @ ufomm
C-C THe =Y & Ui Ho W felk s 2 e
o1 = Tgaet 0T a1 TS W07 i Fed T UEA
o A HEIUT | TUET HIV Haid 9 ° == a9
TR B Sy 2 21 #: 9% fieRd faeren
S ¥ fF WA ¥ C-C (IEY) FOYUE IUE:
TR T BT WE FU Ok WA Sl 1 SR
12.5 kJ mol” 2, ¥ @gd %9 ¥l WE= A9 |
Hquita® WAl (Collisions) o §W TEH A7 §
AT o TS e w €, S 12.5 kJ mol ' %
FA-FTE0Y F] U HT H HeH 2 81 ofa: uE o
FHIEA-FHE THA A F1 Y0 A WA w1
oI emem g ¥ USA % HEUUN W YU ol
feptifsr e Hwa T 2

13.3 Uoehtd

TEHA fgeTa R STEqT FEeEEA B €1 UehH
1 W G 1 2 AME02 3R Ueek i ¥ 51 e
TEHEH o T U fgsE STk €, 9 3 Ueehd
o § RS W] HH EH AU TH YR Eh A
1 WA A C H, B =60 T oF 599 #5
ufeel e WA (C,H,) =1 AfdfEan Fie |

29.03.06 372

A fase

T W deld wE WE gl €1 oTd: ekl i
AR (T AifTE =79 =) | wed B
13.3.1 Tgarsyr =t w=r
e H C = ¢ fgzmeEy 2, fawm u yee fam (o)
e (e U ST 397 kJmol”! §) w1 €, S
T HET WHE % sp? TR Hel & O
wfeemT | a9 81 TEH T weA st % 2p
FHFHG FEH 5 HOEaH A FH W T
A W (0 q9, (I TIEH 284 kJ mol! ¥)
EECIR |

C-C THA 7= T (1.54 pm) T o1 &
C = C Tgamse & (1.34 pm) B 261 31 319 T
o wregs T & fF WE (n) 3TEY W p HEH &
el Ao o wHOT gae B 1 3 U (n) STy
e T # gde afm i et W
T H21 A6 21 1 Ueshial W 39 sifaamtes] siee
S, 3 TR W A A, F T o
T 21 A 2| T AEHE F SR TORT sttt
FEd €1 gh ¢ A=Y w1 SUfd TekA STvE &
Ueh &1 gor o ol a8 o ueshiA
TEHRIEE SfVERTH % WY W Tl UHd
AT ANE 76 21 C-C fgamey &1 wmed
(59 e, 681 kJ mol™!) W & HEA-HEA
whel A (S Ued, 348 kJ mol ) I g
o oifesk 2Rl ¥ UHE STU] 1 hEek e TeE-
TEm 13.4 F7 13.5 W =90 T 2

QI’ S sp*-s

> p t

@ ®

fer 13.4 e &1 F4il7 @ FaG o T4 F1 HET F6 gY

4

sp*-sp’(c)

C:lasjad'ncert'book_hindi'chemistry class xiunit-13'unit-

www.rajteachers.com



-

13.3.2 MH-Ugia

TR % ST W 75 ¥ o ey
R S e T B gEen |, ey
= T W I ‘E9 (ene) T WEM A S 2
TR ® fF TeRE 407t 1 WO WS : CH,

[—P- plr-r%) Ay
H-. (o= H H H
R = e
T — 3 »
P2 W e e
(%) @

H 121.7° H

b #

116.6 L C &
iR

134 pm 110 pm
(m

forT 13.5 U4 F7 F417 A7 (F) n &Y 7977 () n—

379 BT T T (T) ST FHIT T AT AT
(C,H,, ¥ n | 570 wfreenfud & W), o #dm
FE T THHT 1Y T TR g1 W e Wafe fRa
T ¥, TR AU % wem Rl W CH, #i
TfAe™ (| JH) I A (S8 E, W)
FEd €1 B9 UehHl TRl o AR TH W A=

few g ¥
T[T IUPAC @
CH, - CH = CH, EIkIE
CH,-CH,-CH=CH, #=E-1-%4
CH,-CH=CH-CH, #2-2-%1
CH,=CH-CH=CH, & -1, 3-2&A
CH,=C-CH, 2-Hfererdg- 1 -9
!
CH,
1 2 3 4
CH,=CH-CH-CH, 3-Af¥esge-1-37

CHy

373

33TE0T 13,7
Foreferfaa ATt & @17, 9.0, T fafe-
@) (CH,),CH-CH = CH-CH,-CH
I
CH, - CH - CH
|
C2H5

L VAV AV

(iii) CH, = C (CH,CH,CH,),
(iv) CH, CH,CH,CH,  CH,CH,
I |

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

CH,
ol

) 2, 8-SEHUERFI-3, -

() 1,3,5,7 - awRRET

(iii) 2-n-wifaeTd=- - 29

(iv) 4-Tfoe-2 6-SEufUa-Sh-4-31

SETEIUT 13.8 T I TS "l (i-iv) ® o
(o) T UE (n) AEET HI WA % O
it

Bl

) o 99 : 33,
(i) o 94 : 17,
(iii) o 9% : 23,
(iv) o 9 : 41,

T Y
T =Y
9y ;
T Y

= AT

13.3.3 HHIEIAT

Tl g HIEARAS T8 SATAarg gHEEad weiee

Eaflcini

TS THEEEaT- e &1 i | (C,H)

T WA (C,H,) ¥ e Tk g W B €, g

Trfe § =9 Tem § 9=t SEAT I 7
C,H, 3EA =l Tew # dF TR ¥ faa

T £

1 2 3 4
CH, = CH - CH, - CH,
L =E-1-8
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1 2 3 4
CH, - CH = CH - CH,
M. =E-2-H
1 2 3
CH,=C-CH,
\
CHfi

M. 2-Hfeemm-1-39

TEA 1 UE I A 1w 11 SEe SHEEad o
TSR §, FAth e | U 11 frfa w2

ST 139

CH,, & T TEH & fafT= wEes
TuEAfeE o HEA-gA U8 AR WOH, T
fefEg)

&
(®) CH, = CH - CH, - CH, - CH,
- 1-3F
(@ CH, - CH=CH - CH, - CH,
Te-2-3
(M CH,-C=CH-CH,
[
CH,
2-AfEeE-2-9
() CH,-CH-CH=CH,
[
CH,
3-Hfoe=E-1-31
(%) CH,=C-CH,-CH,
[
CH,
2 Ao -89

O SuTeEedT : fgeistad e w5
T g W HASEWA H I T A T JIHL
G FW €1 IR el FEA 9 T[S [ WH] 91 9gE
fo=-fa=1 & & $9 YXC=CXY g1 Wi =@ 21 T
HreiE 1 e o 39 Wehw weid e s g

29.03.06 374

X Y X Y
N it
C
| Il
G C
x7 \y v’ M
() (@)

T 'w H UE wEE S e (A X
TA1 Y) feematim e e & T 2 eiR fem
2 F HeEA ! H S X s1en S Y g weE
w1 T WE W fperefim wEe A % fawm
feom =i 8, W fafe= snfufa wmemEa <ol 2,
fomem e o 9wy @ wpl & f9= ferfte =
w01 fa=rrg o= 2 21 o A fafaw awTae
(stereoisomer]%lﬁﬁﬁwaﬂmﬁﬁﬁ%.ﬁ
faanifera sea oo W wgET w1 oA 3w 2,
g C=C fgemas ¥ g oM &1 g1l 98 yiaatem
201 21 TH 92 1 HHeE % folu 3 W HEae &
THE A AR T Fiedl F HerEa T 3% T W
iferu) Uk FEAE B Y H UHRSH UL HEaE
1 H FH FTAE BICC| FA G H ST 5
FE-AE T P W w7 W, wE e
yigafed 1 o : TEmE seEn wuE o fperatem
T e & Teg et ool e s A
50 fg= saafaal WeiE W1 96 &1 9 YEE %
Fofem wameEa, f5ed <1 989F =0 1 99 T €
AR fror &, 3% AU (cis) FEl WG €, TEH g
weEEEt, foras & weE v @ A faada wi fem
ﬁm (trans) WW%\W@?
ey e famer TaeEe o W A g €, fhg
fammg fu= w21 fag & woamopedt =1 oget 7 fa=
ST % HR 3 THEEE ST O (HE-TerE,
FauAi feyd g, foera onfz) § foan <ol 21
Fg-2-31 I AMdE AHEFE s Tray-fauy
HaEEE i frEfEted e g R R s
.

CH, CH, CH,4 H
N 7 N 7
c=C C=cC
/ X re N
H H H CH,
THIE-FJE-2-57 ferer-=p2-2-5
(FE® 277 K) (FIATF 274 K)
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TewH & g99e w9 foue =1 gor | etfess
e B 3| SR TSR —THue F2-2-37 1 f5yE
el 0.350 fea &, SWiw fawe sp2-2-3
T YA B €1 e fave oo 28 ayEE g1
o T ® TR fe-sge-2-3 o S e wE,
faudia feeneil § @ ¥, v&® C-CH, 164 % FR
YA T T I [ F H T TR S F
g_

8+ 5+
CH; CH; g\gj‘ /H
\x\\‘su 5—‘27 (S =i
/C = C\ W 5—%
H H - %HS
I -2 -3 fage-=12-2-%9
(u= 0.35D) (u=0)

SiEi T Tomer FHEEieE oF Tt 9Husl HHerEteE
FT gor # sHferk w9 2
ST 1 JH9e (Cis) Ut (Trans) SH@EEE,

XYC=CXZ T XYC=CZW Wb Tl Tehil gra &
Wefia =1 S B

375

ST 1311

freAfofaa § & ®F 9 Gifie woue-faue
THEE TR e 27

) (CHZ,C = CH - C,H,

(i) CH, = CBr,

(iii) C;H,CH = CH - CH,,

(iv) CH,CH = CCI CH,,

B
TR jii 7 iv

13.3.4 fa=m

1. Uoehigat U : Toahisal o SEESSH &1 ufimfad
U o WY Teifegd = w1 sarefa | fa
T E A TESR N STT=EA TR Uesh T B
F1 oniferr w9 A fafera Tofega awaa &
fersomt arfieRns (Lindlar's catalyst) wed
2| TH YR VI T H WEwe S e £
TehEdl & Wifedd qo1 F& A o+ WY
STIFE HE T Ty TOEEE A UeshE a9 7

IEEIOT 13,10 R\ /R]
frfafEa AfME % FAE (cis) T fEuE () RC = CR,+H, __Pd/C B=6,
(trans) FHEFE TET S 56 AE AL te H :
- fafau) T TEh
B (13.30)
i R H
W H H H pe N S
— — i = d 3 —
/C C\ /C C\ (ii) li{CH= CR+H, —/——— %
@ Cl Cl H Uehld H ) R
; . [ELERUEHE]
THuE- 1, 2-SRFEREE  faue-1, 2-SEaeRmei
(13.31)
S e s SMs Gy cH=CH1H, P, cH,=CH, (13.32)
Ci—iE =G
“ i 7 N TUEd LIk
CH;  Cols CoH; CH;
THGE-3, 4- ST fama-3 , 4-SEAfE (iv) CH,-C=CH+H,-£%<,CH,-CH=CH,
Fo-3-5 E-3-5 e T
(13.33)
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1 T YRR WG W9 ST e w&isE
FHAT? 370 I Y2 F forw wEer wifw)

2. Ufewror gomgsl ¥ : el 2omse (R-X) &
et St (-t 4 focra eferm
FTESAAES) FT IS § TRH W W gAST
o o 0 F foeieM W Tew W
= afafera #1 faeEgrRete e (a
faRTEEieasT) Hed &, fored aiom amet =1
ol 2 81 T U p- fowimm afafen =
I B i - e T (e e S
2T T FE1E, IHeR I e ) W
FESA 1 TadE 2 2

H H

g la alc, KOH ! 7
H-C-C—-H ————— (C=C

I A / N

H X H H
X=ClL.Br.])

(13.34)
TS TR HT WEfA q el T € sifatwa
=1 7 Favifa e %) U <@ e T Feis T
%mﬁﬁmwm%‘—mﬁa>ﬁm>
Felifia, wafe Ufewer wgel & few ag #-
3°>2°51°.

3. f" SRdensel ¥ : TRieEe, T <1 et
TREAES FIAR 3| WY eEiRs faw ug ®
AR FEF ZnX,, 37 T T HF TR <4
34 aAffE 1 fageieriawTe o1 fEesH Fad 7

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

CH,CHBr-CH,Br+Zn —> CH,CH=CH,
+ZnBr,

(13.36)

4, UEhIBIl o T Aol W : &1 UsHhs-12
4 fafa= werg gfoat =1 s ggia w5
s fwm 21 Uemielel Ueeha o sTsgias
e B T1 3% R-OH ¥ Wafém & 8, ef
R=C H, %I Ucshigiell %1 @l% ToriH i

n- T2n+l

29.03.06 376

oA e

% WY TH FH T T & U Y] H faEd
B 21 hed: Uewt A 21 A e W
suftafd & UowiEla 90 W WO 1 OTEH A
T AT TSR0 F5d Tl T8 p- faem
sAfaferan 1 S 7, FEifF w99 ~OH T58, -
FHE TEY] § TF ERGSA TH] Fe@ 2

H H

\B .
H—C—C—H%cm:wﬁnp

I | uefiq
H OH
LOE ]

(13.37)

13.3.5 IOt
el TRfa § oFe o6 STelel UekiA Hifas et §
U § T 9T 81 9O 9 w9 T, e
die TaE ‘g’ qun S afud A S aref
e S w F) wef O e etk He g
ael | 21 @1 Wl Uesh i TR qen gt s o
e, W FEH T S, e
2o o foera Bt 81 AER § 9fg TF % WY-wy
T FUAIE § FA s B 2, 5 W CH,
HE 9ed W FEUAE | 20 ¥ 30 K 9% &1 95 et
% UekAl & wuA Wil g@en 9w ueEH @l
FIUAIS HHEEE! INfEd SEe a6l Tkl i ger
¥ 5= g R
T T
UehiA & " o gerEel % Gia B B sET 3
AT wfafwaTT s &, fo T semeeEr C=C fgau
T SEHT ANMCHF IS A Bl e ATTHAR F
Y fon qea-qorek fantafy g < 26 81 oA
o fagm fifefi 4 gea- e yfoenm afafem
e el B Uew W i U s
O AATAfF W F| UeehiA w1 Tare sfafmenet
w1 Gfera faan 79 vR 2
1. TIEEEENE W GAeF - TehE Ueg o gu

fepet, Teifead s1o@n wifesm =1 sufefa o
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GESEEE |

TEEESNE W W UH A9 % A ¥ Ueehd
T E (13.2.2)1

2. FlS @ WANE- TeRE 9 §gEE At
FeAls 99 FE A1 FAA Tty SRS
27 F, Felte s e uffefe §
Firs srfafeEe w=i¥m =T S 9HE 51 w5
AL T FTETE TE W G o I
% UvE oW § W g g afufmen
1 ITEM STHT@d F T & ferm g
2l TEH G RS H AN TeERiTEE
(ST AT afafEa ® SEE 3,
farerd =enra Feifran saa w1 Fafo gfmfag
21 2| THE U S 359 Sl § |

ccl,

(i) CH,=CH,+Br-Br——— CH,- CH,
ECic | |
Br Br
1, 2-BERAMNT
(13.38)

(ii) CH,-CH=CH, +Cl-Cl——CH,—CH-CH,
.. .
LU cl A

1, 2-STEFARMA
(13.39)

377

arafid UeehiAl UC HBr =1 GRS ( HTeh{ATehI®
fem)

WdH W HBr F1 HFed o4 sm? 399 3 Feifen
FAE 190 11 B W 2

1 —CH;-CH-CH,4
\
Br
CHy;-CH=CH,+H-Br—| 2-gimimm

11 “CH,-CH,-CH,-Br
1 -
(13.42)
U TEAGE, WEARE T T 1869 H T
Afafeanaii &1 =9 379 F o UvEn U e
wfeates fomen, e WeRiTeRit =T oW Fed 31 79
fram & sqn, @ (37 s, faoe deed
B W E) T AT RS W IE HE WO
2 2, Toe W Ege THEE i e % E 3
=0 T % SATER I (1) 2- SEbe steE )
areifaer =eer § T8 afuafw 1 g s €1 o:
EicaeEau IR ErE i e A e M 1 B
ferafafy & s7=d1 T 9Wen =1 HHdT B
Temanfafe

3. TESSH Sl & HANH— TESSA 2R,
HCL, HBr, Hl Tl ¥ W@ gt Ufeshel eoge
= 1 BRI Bengel Wi siHfEArie %1 %9 59
YR 2: HI > HBr > HCl| Tesil | 2elis o am
& UM BELA dege @ A off esRiEE d
sifaferan &1 S €1 TH TF WHihd qu1 St
TeshiAl &1 AT safuaferansti 9 T w3

HUTHa Ueahtdl § HBr st anta stfufsraaatm
TewH H (59 fEers W 9uE U9 92 g @) HBr
T A ATIRAE TeAR AR AT fhAery 9
H0= B

CH,=CH, +H-Br—CH,-CH,-Br (13.40)

CH, -CH=CH-CH, +HBr—CH, —CH, ~CHCH,
[

TR WAEE TORTER H 201 €, S fgamse ™
SATFTYT ek A= fEU T SHEYEEAE (Carbocation)
A B

3 2 1
H,C—CH=CH, + H—Br
W
J R

:
H,C—CH;—CH, + Br H,C—CH— CH, + Bf
(%) (@)

T ‘E T e mafis FEEEEE § Ets e
a1 T fedeE FEYEE

(i) Tedoe wEwAPR, (@) WMaffs FEYAEH
() 1 o W atfern Tl g 21 o fdae we-
HAFE YN T 9 99, #9098 e rhd e 8

Br
(13.41) (i) FEEAEA (@) | Br & SGEAT H SR 39
TR T E—
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g

v
H,C—CH—CH, —> HJC—?H—CHa

Br
2- FEWE (G S0E)
e UTeRiHTeRIth QRIS 3T9aT WISHTSE WTe 2197aT
TATYT e TigHEE &1 sytefd H  ermiad
TEFHE (S8 WYA) ¥ HBr %1 SA99 Ui S RIsE
90 W 70 £ UW e HBr o @Y g6 €, HCl
e HI o T =211 39 Fire sifaferan 1 sreqaa wm,
TH. EE 991 6. "4 g 54 1933 | o
favafaemer & fon T @5: 33 Afafrar %1 WS
o] @UYT U9 (Kharach effect) =1 9Tt atfafesar
T Ufd Wk FEm F8d

CH, -CH=CH, +HBr —%!5%%% .oy _cp, -
CH,Br

1- Frm 2- FEYE

WEEE Y9E, gR-ges gaen feafafy gr
e 7, forwet fopanfafe 5= 61 7 2

O O
Il I —

(i) CgH;- C- O-0-C-CgH,
P -
I

QOH;— 10— 0 5 S8 800,
(i) ¢, H,+H-Br®,C H,+Br

(i) CH,—CH=CH, + Br

T
CH,—CH— CH, ‘L
Br CH,—CH—CH,— Br
(F) (@)
= ipilitieea ifu T fadas
RS EED THR-TH

(iv) CH, - CH- CH,Br + H- Br— il
CH,- CH,- CH,Br + Br
(e 3w)

29.03.06 378

A fase

(v) CH,~ CH- CH, + H- Br— ™"
1 .
Br CH,- CH-CH, + Br
Br

I T (i) ¥ WA fedas qw-Tesw
W HeR-geih i qerdl § e wEl g 2,
feF FE0 | -FHWTA g 30U o ®9 H U g
21 7€ oI W A 96§ 5 TEEs ¥ HCl
T HI o Hehe § WEI9 TET e 21 qT TH 9
T auTiE & fF HCL 31 364 (430.5 kd mol ),
H-Br 3 &4 (363.7 kJ mol!) &I el ¥ ¥aa
TR A ¢ 1, THR-TE g faefad T 2w
T HI (296.8 kJ mol!) @1 2 gael &1l 8, T
SRITEH gaa-geres fgammes o e &l au omud o
T T AAEE A TR

IR0 13,12
FF9-1-39 &1 HBr & 919 Tehe Afdfsan 9
T Sl o STE. g, 9L T, A S
(i) THEEe i satefa ® (i) TEEEE S
Sufeafa
Exl
(i) CH,=CH-CH,-CH,-CH,-CH, +H-Br
w1 lqﬁmg e
CHS—?H—CHZ—CHZ—CHQ—CHS
Br
2-FAHEEA

(i) CH,=CH-CH,-CH,-CH,-CH, + H-Br

qiEe Uiy
CH,-CH,-CH,-CH,-CH,-CH,
|
Br
| -SHTE

4, TR 3T 1 HAGH— TeHA F1 3T TR
TeHE 3 ¥ T AamHEE W % SagEn
R T qu TR G sifafEm g fewa
TS Hehe T B
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O

I
CH2:0H2+HOEOH—J
O

CH, - CH, -0S0,-OH s==  C,H,HSO,
T TR Tk

CH,- CH = CH, + HOSOQOHT

CH;- CH- CH,
|

(13.44)

0S0,0H
e [ T4
(13.45)
5. W61 T WS-~ UG, R HeWiEn ot @i
F9 951 F U § W@ o WY HERERE
framER afafea e tekea s . 2
CH,
N
e
7|
CH, CH, OH
2-AfereTard 2-BfereTiTiE-2 - e
(13.46)
6. ATRAHII— Tek IT, @, wel@ oM
T, faerER (FER sfawTE) % W™ sitafwme

ek T TETEiel ST & | WiefiTEn e et
1 TaiahTor AHGE 1 qhem

CH,-C=CH,+H,0 —1—
|

CH,=CH,+H,0+0 280, CH, - CH,
| |

OH OH
g1, 2
=i
(TeTmEeRTe )
(13.47)
KM

CH,~CH=CHy + H0+0 — it

CH,CH(OH)CH,OH

WH-1, 2-SEed
(13.48)

ﬂ \i\ﬁ i\. 5 17T ? f:‘ﬁ ? ‘

379
TERA F WA 3R T § A w0 5 TR
W1 Wi, Tehie 1 op(d a0 WeiTes giefm w
it et 31

(CH,),C=CH, MO0/ (0l ),c=0 + CO,+H,0

2-ofeAgTdE PIEEIE]

CH,-CH=CH-CH, ™M%/"" .51, cooH

F2-2-H THATEF T
(13.50)

7. ST TS~ S T o Tk O,
Tk HL SRS 9 € S Zn-H,0 % 5
AR # famem B e H @ S g qE
sifaferan TewlT aur o= eTgw AT § fpamed
1 frufq ffvea =@ & fog Smam 4§ & 2

/O
CH3CH:CH2+03—>CH3—?H cIH2
FIRiE]

0O —0

T SASIES
CH,CHO + HCHO

WBer] g ¢— Zn+H0
(13.51)
H,C H,;C
LY
C=CH,+0, — C CH,

| |
H;C H,C 0—-0
2-ufereradi= l

Zn + H,O
H,C
C =0 + HCHO
H,C
qe-2-314
(13.52)

8. SECTShIeRTUT— 379 Tiferefi= i Afert den giferefia
vite & ufifad gt st s o weli st W g
M, I=9 T@ G SORE 1 SUefd H S%ed S
T fferefia W e ¥ 1 59 TR U g9, AY] geleh
HEA &1 5 AT I SRR A TR
FEE 2
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n(CH, =CH, )-"=52%(~CH, ~CH, -)
Hiferefi
1 UehA i SEeEER Afatm Wi s €
n(CH, ~CH=CH,) === %>CH,(-CH-CH, -,
Eiciiibic

(13.54)

TRl 1 SUANT Wit o O, Fvdited s,

ifwore few, faem, e, fear qun dd. Ffre

anfe o fmion & feen San %1 offeraTd ST g

éi%“ﬁammaﬁamq?w = HEferd (Moulded)

TR F IAEA o forw A W F, wwlE IE

iRl en wawdE &1 Teq STAm AN fen
Foa 1 oo &4 T 2

13.4 UoehTEH

oM i T Toskled W1 STHJW SEgkEE &1 5
S e T o qed U ey g 21 Geend
AT UEehiA HI qe o, Ueshed § FEge wape
FI WeN FT B T TR WEE §A CH, ,
TeHEA SO 1 wem W S uwEd €, |
wHfifeeft am @ w=fea € wHifeet @ sagm ek
afeeT & fom e o & &9 § e 2,
S SRS T e TEifeea Wi fated w0 § a9
3| UeTE T FEE A o T URRE e 3
37T TH 4 5 FHTECTER AR F AT wEet B
13.4,1 HUgG T 74T AHTEEEAT

T 950 | TR THifee o oJed o 91 9
SH W ¥ A NuH wgfa § T teshd o
e U’ 1 ST g WAE e TeEEd
T Ueep = =970 A9 | S S | sy 5
feorfs W fa-amEfag A 9 i@ &1 S0 sl
TESHEA 40T F o HRE oF G a1 ARG EL
W "} 13.2 § i T E

WU 13,2 Tehed C H,

n"2n-2

n

(13.53)

oA e

S ST TRl Ug €, AT a1 W ApE
el T E WA B €, fohg oreEA o 9 S
Heqifad €= (1) 92~ 1-3T57 (2) F2-2-314| I
ST At -y @ Teerfa <5 o S § fa=
2| o7a: 3 Tweme fafy wueEd FEan 8 e
fFa W T TS T F W W A T 52
i TN Tkt (FSTeah1 ST C H, 7) % W9
e TRHS T T @ 991 9E e o FY
T srafiud s T fefafad g Hag -
T IUPAC -TH

I 2 3 4 5 .
L HC=C-CH,-CH, —(O:H3 13T

1 2 3 4 5 .
I. H,C-C=C-CH,-CH, UY=-2-3&1

4 3 2. 1 5
Il H,C-CH-C=CH 3 TforeTsge- 1 - 3T

|
CH,

G99 [ wd [ feufd goea qen 9= 9

1 W I 3195 1 Te 111 S@el geeEEe o Saeil ¢
AT 13,13

TehlET Svf o e 9ee o fafe=T gHeEE
i TE F R AL A faten) et
HHEEE T TR F FEETe < 82
7

TR AU % Uied TEE ® SEA CH,,

T B TH W e T U E

(%) HC=C-CH, - CH, - CH,—CH,
B~ 1 -3

(@) CH,-C=C-CH,- CH,- CH,
B2~ 3T

(1) CH,-CH,-C=C-CH,-CH,
B3-S

SI0Tt & | 99T LU.P.A.C 50

n <R A L:E] FEAT-GF | AH IUPAC H
2 C i HC = CH THifeet T
3 CH, CH,-C=CH Aferer wfifeet= T
4 (8151, CH,CHC=CH  ufya twtfee= e~ | -1
4 GH) CH,-C=C-CH, TrEify@ UHifeely  Fg-2-3md

29.03.06 380
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-

(%) HC=C-CH-CH, -CH,
|

GH
3-HfereTie- | -3

(¥) HC=C-CH, -CH-CH,
I
CH,
4-TfreTte- 1 - 37
(d) €H, C=C-CH- CH,
I
CH,
4-TfereTie-2 - 21meH
GE
|
() HC=C—C-CH,
|
CH,

3, 3-TEUHESE- | -3
SR HHEHE- e HHEEE Ua et SR
& IR 2
13.4.2 TF-rEy = WI=ET

A, TekEA SV H1 r@H A ¥ UHET &
Hoe o 13.6 ° g9 W 2

TR = T hE T < WY = sp Hehid
] o WS AT H FHeH-HEA (e
T ¥ el e UIH] 1 99 sp WH{E HEH
SIATTYER 3767 SF TUE FESe WA % 1s FHE®
o WY AfdearTA ®ier, ¥ C-H o e o7 €,

ls - ls
) @!)e( Q. »eg b
sp sp
T2 & e ok Ao

= % ad A
2p, 2p,
T

T
o St

2p, / I.\

TS o qd % HW TEHEWA

forT 13.6 ST 10 qe SEYy o4 gl QAEd H
Feilg ARG (F) o AaeTT (@) o dfeErTT

(=)

381

H-C-C & 101 180° 1 21 2| Wedsh e
THY] F U C-C A G2 96 = claad AEhi
p-HeTh T E| Uh e YT 1 2p HEH T
TR B €, S HETiias siieaas wer a1 e
SIS o HeA |1 (WE) o oA 81 ST WA #9]
o T C-C (fam) amay &1 C-H T ey aen =
C-C (W) 3TEy T B

Cc=C F Ay "WHA Ty TATT 823
kJ mol! ¥, 5t C=C fgama &4 T 681 kJ mol”!
#H C-C Tl &Y 5d et 348 kJ mol! &
FE 21 c=C #1 @y daE (120pm), C=C
Tgame (134 pm) @91 C-C THel 29 (154 pm)
o H BRI 2 21 el TR FET W % wA
e 1Y SfquAIfaeT Tnfie deer fefg § e
1 e T e e 2

13.4.3 Tar=m
1. ShfcEad HEizs U—

W & WY Ffewn HEze ® dfdfama w i
Y W UAEA I WA T HE a0 G g g B

H H H
I N

e /
H,C - C-H + KOH —==E, C=cC
| | - KBr / N
Br Br -HO0 H Br
«g—| — NaBr
Na'NH;, NH,
CH=CH

TRH Teh ShfeTad HTEIgs T Sl &1 51 Teerd o
Frefetaa sifuferan g famn s 51 W i 23—

CaCO, —» CaO +CO, (13.55)
Ca0O +3C —> CaC,+CO (13.56)
CaC,+2H,0 — Ca(OH),+C,H, (13.57)
2. wf=1yr ergdengel U—
ﬂfv_-[ﬂ é\ .. a'ﬂ Qﬂr ﬁ 2 A F ﬂ»aﬁ

y reei P

2| TS 2eTEE % U &) faeiiua e | Wfewge
2ETES W B &, S WEMES o WY SUER F W
TEHIET 2 Bl
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13.4.4 TUTHH
«fifeer TuTend
TSl o ifdeh 07, Tesh 1 9o Yokl & TAM B
21 wom |9 WEE T, I A WSS T 99l 9
IoA TS IE A 71 T TewEd U 39 E
TS F AR T4 B €| 5906 3T Wee Ty
ZF B 2| Tedhted gael e, Wil | goieh a1 9l §
At 24 &, g FETH faerasi SH-ger,
FALATF T T HER o WY ged 2
TraTatTe T
TR T S e, TR T TEeTh [
sfaferamd wafim w3 2, 3 5 vER i
(T ) UeehTEH ohT TG TUT— HEaw &g o1 HemEs
(NaNH,) T &% 21 €1 3 uarEa & ey sifsfeman
Fh TEEESNA Yo i Aifean tHifzemee 9 §
T YT 1 ATIRATE UfA qen veE wefiE TE w
=E TiE W qef USF &1 gorl ° THTEA & RdE
WepTel w1 ST e &1 UHI A §7 A SR T O ae
TeFHTT o V] BT €7 AU TE AT HGH §
TS H FISgIoH TCHIY] sp Hohi{d whie TLH] |, TiA
T sp? HHI HEA TEY] G qAq WH G sp? Hepfid
T THY] F T Tl T UHEA F sp HEA B
B fwag S W (50%) & FHEU SUE ITH
FergeRershal el 21 37d: 3 wengd o C-H e o6
Wmﬁ,qﬁ?ﬁw%spzmﬁﬁw
T UA T 1A o sp? Hehiid Hehi 1 qorl § 10!
T 1fersh SRt ST, fSeE oA qen vefi =1 qerm
o AT § SRS WA Y2 % 9§ S o
faetfra 21 e a7 Fremataa w92
SIS W] ST Fehfd o 2 2
HC=CH+Na - HC =C"Na" +%H,

wifgam TaEE

(13.59)

HC=CNa'+Na - Na'C =CNa’ + '2H,
TEHfeam RS
(13.60)
CH;-C=C-H+Na'NH, - CH,-C=CNa’
Tifean Wi + NH,
(13.61)

29.03.06 382

oA e

Tg oF T@H Ing 99 ¢ fF ey 9@ W2
TIESSH W] ST B §, W UehEd o wH
RGO T el e e sede sfaferand
UehA qUl Ueehd WEHE TE A El A8 ThEm
TR, T 9 Toond ¥ favs %3 39 wg
foaT ST 21 S92 1- 3T e S22~ 3T 1 ST
aafuferar U9 T @1 BIM? Ueehd, Uehid a9l UeshTeA
freifetan s & s gepfa qwid 2
(i HC=CH > H,C=CH,>CH,-CH,

(i) HC=CH>CH,-C=CH>>CH, -C=C-CH,
(@) A= sifaferar— TeaeAl § femEy 2 2
;T SRR, TelleH, BRSNS RS Y &
S ol | A w21 AT s Frefated aai o
EELS

H H Z

- | & _ .}

-C=C-+H-Z——-C=C-%Z—3-C=C-
EIHEIRERCEPE

1 g AFTS TS W SsfAfess HarEe
o ToTfaee T fAsft s 81 eremftd TewEal § 9
TR AT FoH o T8N 2191 21 UehigAl o STt
e fRu w1 © E—
(i) STEEESEE T Hawed
HC=CH+H,-2YPd/N 1y c=CH,}-%5CH, -CH,
(13.62)

CH,-C=CH+H, 24PN 1o _CH=CH,]
A Pikiel
H2,cH,-CH, -CH,
iEE]

(13.63)
[ii) E’\ |\. Fu W - ?

CH3;-C=CH+ Br-Br— [CH;CBr = CHBr]
1, 2-SEAmGdE j,Bl'z

Br Br

I 1
CH;-C-CH
[

Br Br

1,1, 2, 2-2er=EmnT

(13.64)
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-
TH Teho W S 1 A 91 feRsied 2 9 2
9T: TH SR o T % fer v e S g
(ili) TTEEEM EEMEEl W1 GWANH- TohEAl d
FEESA 3EES (HCL HBr, HI) & § &9 & Hher
¥ 9 Teeene (T8 % & FEA T WA
e 92 &) 9 €
H-C=C-H+H-Br—|[CH, =CH-Br]-*2-
2-9MHHE - CH, -~CHBr,

1,1- ZEamEmE

(13.65)
c = CH,|

Br
2- A

l

Br

CHS-cj:-CH3
Br
2, 2-SEAMGE
(13.66)
(iv) 9T T GAIST— Uoehd 991 okl w1 9ia
ueEd Wt W@ 1 srfenii @9 F @ik wa 9 afafam
T F T TewE 333K W T wehe au
HEH{h TR i IqTedld H Sl oF W 9] o WY
T BT i A 3
HC=CH+H- on%cnrc H

CH,;-C=CH + H- Br— [CH3-

383

(v) FECTRIRIUT

(%) fow Fgosv- a9Fa affefE §
TR W I SEESE BH W uferiEfze
S AU el ¥, Wi e SR Sl GieTeeE
THEA CH=CH-CH=CH ¥ I ¥ 31
(~CH = CH - CH = CH-),, ¥af¥ra faan 1 wehan 21
fafere aftfeufaa 4 4 agers foagm & garTs e g
a1 uiferudifeela # e8 fiven =1 sudm S=fe §
ToEE o T | fRA1 S €1 g Sern i sTuen
7% fthen worhl, Tl a9 gererE wial ¢

(@) Tha FEeTehichiUl— T Fi a1 a9 e
et ¥ 873K W Walfed HIH W ITH oA
TEAFIHT T A F| TAEA % G A TEARIFA
Tl TG HETTE AR oF WA S0 31 W@
Teltsfes el = Wifes Al § ufefda w0

F ﬁqu waram uy 2
/
2 CCH e
-0
CH
(13.69)

CH 873 K

NV

CH

IR 13,14
AT USAEE T A W urErd

LAl OH Equts
ey
B
CH;-C-H -
S CH,COO0H-220HE9), oy cOONa T,

(o]

D c

(13.67) H, T=E;’:CH"‘01
Oz - g’ /11  C—CLL _Na/ye SR,
CjHJ C=CH+H OHWCHJ (|: CH, T A
¥ O-H
CyHg —%2— C,H;Cl—eX > CH, = CH,
HHEE
l ——%—CH,Br - CH,Br —2~f1_,
CH;-C-CH,4
Il R
e m CH =CH
PIERIE] 873 K
(13.68)
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13.5 Udrdfesw EESeRrEE
wfeEpRtyl ARl | fatte Ty (fE W g,
oo aref g g 21) Wl €1 UH AT
“Himfes ffes’ A fez w ) atfieRar UF AR
T S=faerd o S 2 Fafy Seieed sifasrEge
Tt ¥, Wq Ay afafsrnea 6 dawieem wfq
STHG T WA &1 Wi AT o FE SR W
G % fa A T A 3, e S o
afaerdqa oerm edl ¢ fod wfes difies d
TieeE gt % = m (Benzenoid) 91
[nonbezenoid]m%lt@?#@'ﬁmﬁﬁq
LS =

CH,
i e Srqerefia

AT

13,5.1 ATH Ugld a«°T @HIEASAT

70 Ul AT @ 90 TS qo SeEEad &
U UHE 12 § H GF 21 A= & wedl @
FESISH TIAY] WOGeT 31 3: 9 UH WhE 1 T
wewentia 5ot aARl 21 g Sew o 8 wEeed
T S WO A1 A U HerS O] a1 g g
wiereenfua =, & i fafa= feafa wwrere daa 213
1,2 &e@ |, 6 Nl (0); |, 3 9= 1, 5 HA
(m-) T 1, 4 T (p-) B Towfeeenfon s =gcm
% T IR Tl G0 A B F
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CH, CH,
1
2 _CH,
Hiera A= 1, 2-SEAfEeEs
() (o-TTge)
CH,
CH, i
1
3
CH, 4
CH,
1, 3-SEAfaeE=AL, 1, 4-SrghfueE=sie
(- STEEAT) (pfm)
13.5.2  S=siehl EToEAT

A=A P WY HEehel Hag H T 1825 § WA
iR oo CH,E, 9 359 srdgw
T 71 FE UGS G Ueehd, Uow 9 991 Tohle,
q E gau T gard 31 @ TueE Sifae e %
IR H A WG B2 IO Al O a9 S
T oF B TEET G (Ui w9 H %5 9y
| S U It o 2 iR eSS S
2, W M TgemEy w1 Suftfd w1 T w2
TS el T e 1 Ushel Wiawenfad =eqe =
g, S FA % T FET 99 D TESSH F FEA
F1 I FET 1T VT T SR W SR Foe
THT 1865 H S i sk wee <, e ®: e
TTHI] T TR 1A SHEE] ¥ TEH Uil wH U fgaE
T 9 Y% HEA W T gEeie WA e 2
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THA TP WIS ST Shahel o1 W T 1829 E WAl o erEee AHe R H
T A1 A T 1856 T WTRER T T 1875 | TS WEES % el 591 WS
FTEfTR A o 47 | 3 &1 weEgyl FEE fiu gem w1958 # SW 3% T8
Eifad famen T3 eten hieA WA A" | ey skt e #1 HAE w5 g
2| T 3= W 1875 W A 1 G F T T § A e, @ s
et foman fof vl wAmEs 1 gEens o o JEHt Tem w1 i F gd 2)
YT, SR Sweil =1 Tk T Weea 1, T W sl i 2AHfer e
WA ATIA B 9E SR Sl B @S G U T2 g aHEEl

“F qrgETe o @ o, g e S T a9 @ e i, W e e e 4
adft 89 ol vl 1 s ) S R $9 T A9 o wuet @ | we |

wrefan T
( 7 TaawsT 1829
13 TETTE 1896 )

Al 2 HEA WE] A R ) @ R % R i e 5 At 1 s % g o w5 e
w0 Aell-el FAR <@ W @ A1, S HH-HH T T @ A, T 7 F A gA @, P o @l i a4
1 @ T T 9 A 9T € g 1 9 Ug H = To TH YRR a1 WA i H T w9 ¥ 5 u @1 &1 a9
T T G T TE qe U 1 W T H A WO A S9gEd e Freeee § o

F A Fed € foh— ool e W 3EH 1 SRd SIel =iey, a9 8 Wl U WATehR T Wk 81 T e
A T hI, SHY Wl fF B9 3% gE SU, S S Far & =fe” (T 1890)1

T T o =1, Shepel i S Y] WHRTE o STEER TR el [HIae S=m1 979 HifiTehi oh Tk o w1 ' Shepei !

W &= =

Hgpel Tl |, 2-SEAM d==[ o & JuEEEl
F HAET T T S UF THEEE § A g
o] fgarafid e wAmE ¥ 98 @ §, satE
IO TUETE H U ST e GEE 9l

Br Br
@/Br ©/Br

Wq A el U A el fgwfaeenfyd e
T B TE TEEN F U el 7 A A
fgemay o T (Oscillating) FFfd T faam Fwr
yEqfaa T

0-0

TE GUR il SR B HEA & EE
e qen AT sifafEmenetl = ge § iR
arfaferanati =t meafusar =1 guar o fawa w1, 98
R 9 AR (Resonance) BN THTE1 T

‘HefreeRal 99 fagia’ & orER, fgemay & S &
TR o SR OEHSE TN E| S fafee st
TS F W T P 5 A THA T (F)
T (@) TR, AR GH B TS WA H I9
o fag g9 3@ (M) § wefim fEw wn 29w,
AT % B: FET g W fewerdea
(Delocalised) @:Waﬁ?{ﬂfﬁl%l

O—0-0-0

(=) (=) (m

el sifgearad e S=fi w6 9 | wE
WQW%I A= o T T2 AT T sp? Hel@
B Wl A G o Y sp? Heeh Fkeadl s
T & sp? F&F & ATAT FF 3: (C-C) o
AT T F, S S TS € & Yol e
TN S T g0 sp? A Tddh FIGSIeH WHI 5
s-HEH ° AdATH FF 3: C-H T s7&y 39
F1 379 WS AT TE] W TF SEFA p-FEF @
W #, S 5o % el % wedd gl 8, SE A
Tt T T
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e A THY] T ICE ST p-Farh
Tad Tehe B € T o UvEsiaeaTTe ek ST w1
ﬁqumﬁﬁ‘lpvmaaﬁéaaﬁmmﬁ?ﬁqmaaﬁ

(C,-C,. C,-C,. C-C, &g
(62 I o) o ccléﬁmﬂaﬁmmﬁsﬁﬁ
qﬁmw%mws(m)ﬁw(@)é@aﬁ
foeriopa s SO <t 2

99 13.7 (F) 700 (@) hepel &I A Fi=T21
%W%me-ﬁﬂﬁ%x—m
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A fasm

faT 13.7 (9)

faer= 9 919 &1 T Ted # HEA s o 7
SIS g TUE UE T8 Y hrad U]
p-FEF FH IA WE WY A FET TN B
P~ W AT w1 waE quE E [ 13.7
(M) 39 TEEEE @19 w97 13.7 (9) F IER
YIS g o U FUL 991 TH A9 | o S
T T

I R FEA F B: p ToEeH i
THL T: FEA AAEH F U@ W T 9 IH
T, 7 6 9 e < wEA A 6 we, S
o 13.7 (%) wd (@) W <wien T g A
O AY T HE WHV] & LA fo| seeaE v
F I FEd F Gt FwET wWAE F A gw
e TR =i 3T foreia soeH ®i SuE
Y S oer UihfeTd SEAee e B e §
aAferm =l 2

X-foro foiod sifwe  S=fer Feaeta o1 i
Teld E1 A # SWed WA (F) a9l (F@)
TE! E Al S YE B C-C ey oaE wloerien
FT S, SEfR X-fF swEl & oAemme % amR
W P: §AA C-C A TaE (139pm) WE T, S
C-C THel 3T (154pm) T4 C-C f3em (134pm)
o T Fl e W uiiefe § i Wi
feamsy =+ wgufeifd =9 W 2= aifafewa 2e
A UHdl T AT A=A Sk STHHR STAER I T
w2

13.5.3 UAATewar

A= I I Hes AT O 7| A CuEes
M\ O g 9, 9% S99 d-id 9o =@ 41 7=,
o A o e s 31 A Frefatad o e i
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(i) HuderIan

(ii) =ord H gerag =1 Hyol fowrm

(iii) ToT@ B (4n + 2)n I, &l n TF [0F T

(n=0,1,2,..)1 39 Bl T990 (Hiickel Rule) 51
it SeatEd F &
\\-&ﬁ f‘ﬁ :a;@_ ww%f
FTEA
[n: 1,6m Eﬁﬁij?]
n=2, 101:3?‘1?@?)
(n =3, 14 & 3=A)

13.5.4 o= o fat=F

A=A FT =RE T E Hean ¥ e fR S g,

¥

(i) UYUEA T U agasiEun 9 (2fem
AN 13.4)

(i) TR 3T o TRl ameeRIuT U— SiEh
3T%A °F HIfEd™ =190 1 WEEEy & |/ /Y
FH T T 9 B
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COONa
CaO
+ NaOH T O + Na,CO,

(13.70)
(iii) WAl o 3TUERA - il ST A9 T ST
% U T WAlfed I W AE =i ervErad

2 5 #

OH

A
w2
(13.71)
13.5.5 TUTHH

sifaek Ui UiEfeE TREEE syEa e €1 A
wmr: fafyre e, O ga 91 2l B &1 e
Juerel= w1 el & favafifaa ) sowt fafire oy
T YT Wi U % wE T v | ae
7] T T % fem T A B
TEEEEA 6 § Afgavim qen FEHs faeme o
faera 21 3 Forell (Sooty) el & FY Fo 2|
THAMAE TOIH THAl Tl SeleeeTe] ioeerds 5
wifeem faan s 8, it favm gftefa@ § 4
Heer a1 SAfeTER Afafear so £
Afqwds B 2

(i) TTEEERTUT— A% =i =e1a F1 |5 TRieh o
T Tew[H o (SRR fAYW) % Wy T
o S € A A=A ged o g wge wiew @
S 2
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O + @iz HNO, + @& H,SO,

l 323-333 K
NO,

+ H,O

(13.72)
(i) SEISTIRTUT a1 FAS— TEH 7 (F-FeCl,
FeBr, 9o AICL,) w1 sufeufa ¥, Feiom
wfafern &7 F@dE <9 €

O Ffa AICL,
¥ @, —— >
(13.73)

(ili) FERHIFI— FEEHIH T TYE U a9 F
FTEEISM TIHIY] 1 YITwaTgs et =1L 91 Heh e
FEAM T AT HE TeHE T WY TH Fh
e TR S 2

+HSO4(SOJ . ©+HO

ECisl:isE |
(13.74)

(iv) FIEE-sFTR Ufeweso o tfeshaT— e
AlCl, #1 Sufefa § 9= &1 Ufeka omRe ¥
sifufsra #4 9 U A= oS 2 2

e

CH,
AlCl,
©+ cH,c1 TEACL
(13.75)

fster AICL
©+CHC1—C‘>©/+ HCl

(13.76)

Cl

+ HCI

+ HCI

29.03.06 388

A fasm

| ~FEARHIR i o= § A F39 W n-wiee
AT W ST STEEMITTA Sl = T I 87
(v) FIET-5hT0e Tfgeisn a1 UHifeer— oEq o
(AIC1) ®1 Juftefd ¥ o= =1 Ufoa Temee sige
Ufqe UeEsEe & WU s@fafea w6 W ufad
A= W Fl B

COCH,
+c&gcoc1ﬁf3ﬁ9L+[:E] +HCI
THifze FEnEe
(13 77)
COCH,
+(CH,CO),0 TETACL
e
+
CH,COOH
(13.78)

TR TelERITeE] vt w1 anfae | fam
S T YA Waeares Afaferan st e e
B =i & TR TRG Sttt Wfaeettid B
TEEORAEY, T HI FARA FI SMEF A F
ey wE frster AlCl, &1 gufeefa o sifuferan sm =
TFAEANIEA (C,Cl) T I W Tl 2
Cl

{ & 1
fefer AICT, ©
+6Cl,——> + B6HCI

a1
(CsCly)

(13.79)
TSRS ( Toa T ) ufaeema =1 ferarfafa
yEifrs el ok eEr 9t S, (S =ufaeerdE
E = Soiseierel ) st fefatad v g0 o9
T F
(%) geaEdl i Ifd
(@) FEEEET F T
(T7) HAIE FHEEEEA H UieE @ faere
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() SRR B ol Sdfd— a4 & e,
Wfeeher qun Ofaem § fela AlCL, S oEE o €
SMHAUT ATHTH = WY FF Tt AT CIF,
RY, RC*O (Udhferam &meq) a1 21

+ -
CI-Cl1 + AICl, —> Cl + [AICl)]

FerifEm

HraA
i

CH. Cl + AICl, —> CH, + [AICL]”

+ -
CH-C-Cl + AlC,—> CH“—% + [AICL]
[ :

TSR F WY T Hew[H o § Aglew
3T I WIS o TUMIOT T SR gl T8

CICE] (NOZ) TH THTE T E—

H

3 |
HO.SOH + H—0—NO,=H—0—NO, +HS0;

H
| ®
H-0-No, =—= HO + NO,
sfar a1
T Trae a2 © T Ageifam e &1 3t
ufehen | TewAfth o7, 3T Wi Wi den Asfes
T, A A HE R F1 S g% SN
- 9 |
(Q@) wETAEa (A= orE ) & 9
ORI o AHHT H o "l I WHIIE A
T 8, T UF wEA sp? G Ao ¥ g g
sp’ @
HT:FIEﬁ
E

ek
H

o W (TATEE omm)
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T 2 frefatad R 9 AR ga w=nfad
T I T

H H 2. H
-6

& H ® H
H
O
H

form weper =1 WHATET AEF & sp? T
A TH] W TSR H1 TR T W B,
foreer SR 7% Uit O @l <A 2
(1) Wit o fasom— tgifes 1o i O e
G o fU o " sp® HEfE wET W AICL
(s, Ofewem @en tfgem & Hesd #) seEn
HSO; (T & Hd H) & AT 51 Wer
1 foreliod w3ar 21

Hy N E

g [AICL]
® — + HCI + AICI,
H

HE N E

g IHSO
e —= + H,S0,

H

AT Arfufsa

wee R S9-s=2 a1 UE T W e o
w1 SUTEAT H S FEg I A FEeA G
TEFARHA T

Ni
+ 3SH, ———
A
R,

(13.80)
ST TR T Sarete § A w0 st
T W Tl B S HeeEEeEE CH,Cl,
T E, for TR ot ed 2
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Cl
uv Cl Cl
+ 3¢, —>
@ 500 K cl cl
Cl
P p

(13.81)

TEA— I A H Sufefd ¥ mE w W
Fowell A % WY CO, T H,0 a9 2l

C6H6+?02 - 6CO, +3H,0 (13.82)
frafafas womaf sifvfera g ysfim fwen
Sl

CH,+(x+ 3)0, »xC0,+ 3 H,0 (1383
13.5.6 Tehed Ufazermfua a9 o
Tt

Ife wwe wfqwenfa S 1 A faeTTE s
Wl e Hefen fgufaeenfoa sa wwE wEn o
T 6 &1 Tl T TP F FeRN @ M - (i)
el T U0 SeaRA A (ii) Wl SeA| FE off @
T ¥ fF a7 HeRR wed § suftud wiawerd w1
Werfa W A e €, 7 T @ 9 we # uepha
T W wfaeenfut w fEyners uwE wed €
el &1 fafa= T epfa 1 Rl 9 aroa
e T B

gt e Ty et wE - 3 wgE S o1 et 99
1 el T feafs m e %@ ¥, 5% andf e
T Frdvlt WuE Fed T SRS BN RIS
e o fvrEs yME # S W g i
frefataa weemel &1 SR T B

+0-H +O-H

C;éH !
@H @-J o G@ s

I 11 |
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oA e
2+O-H :OH

© DI

v v

ST WA 9§ W o w p- frufa
TR WA SAfde 1 3T e sl fefadl W
WREHTTA BT AR S T A 9 A8 1% -OH
oz 1 -1 99 w6 s 2, faed A= gem
F o- T p- frafa W Fo e T =2m, fag
FAR o FRW 3 T | =UE soee e
qgd wH FM G -OH W A=A g
TORITEE % SMeENY] & feru wfend &7 <4 ¥ 9
9 HipaHH FIe % IEEW@- NH,. -NHR. -
NHCOCH,, -OCH,,-CH,,-C,H, . ¥

e e § FeleE @i faufwawd 2,
VA -[ Y 5F FRO F S Fod W TeeRE S
&0 HT 30 €, Toy qH: Wiaemed ®ied € W €
Bl AR o FRO o UF p- foufa @ 3o
T m Teafa 9 afuw 21 o@: 3 o 19 pfew
o T
o7 fdtelt TE- 3 T, W o A T A A
frafa w fafde #@ €, 3% Her frdvit agg #ed 2
Fw #er Ry ®wygg & 3KEW -NO,,-CN,-
CHO, -COR,-COOH,-COOR.-SO,H 31fg 1 1=,
TEZEEE 1 SR od 2| e UHE Feel-1 W %
RO S T T el = wH WL ol B
e TrefeE Seel 1 TR HH 5

ég:‘bN/TO :vo‘.\N/"'O :-O;\Nﬂo
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>
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A= H Swi7 Ied T SAUE o A
T2 A %, O WA # HieT aA #) o
= |yel 1 Fferaem Gy #ed ) ge feufa #
oA H o-T p- Teufd W 3ol o 9w 2
RO : TEFRAEE] qoea® T | seaee R
(Hel) U SRR i B Ud wiaerys He feafa
T 2
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13.6 HETT TEOT T TauTeRar

T A TR A FEgE, T |1 § afuw
J& g Tem w, faumk @ R S (SEe)
U1 SUlG ¥ AEoThReha ETESE, el qe
SR, HiAl 9o YRfeEE o eiqu % § &
2, S " iR § wew W fafv= Sa vt
St g0 LA W A T2 S I

T E T FWEH sEemEE Ae faw oM E-

1.2- S~ USH 3-Aferehieie= 1.2-S=ardie
59 r.p
@
9,10-ZEHYUT-1,2-S-=usEi 1,2,5,6-EEe=meE=

E IR

TIZSIHTEN o HEA au ERSSE & AT B6 2| SESEET HE@H: Hie 9 Yo § We B9 8, S e
%E@W%Iﬁﬁw (Petrochemicals) 3% Wew U SEHIEF 30Ul & 0 & fau g7 aRfas Tee
F| TiE] T A e S o W Sl g gfae v2ferm 1, ue W, (Liguified petroleum gas) el
ifed Wepfa® T8 T.UA.S (Compressed natural gas) &, S 92iferm 9 W< f5hy 9 €1 ST o6 STHR 1
FESTHIEA F fager sfaen waw (Tesh), T8 (Tea 9o Ueshied ), vehra (UfernfFs) qo uirifes
S e e

el &1 wE Al qea-Tee UieeTas, SE, et qu UHidewTeT 81 Uedts o Ueehisd
ke aAfaferand & w0 € 9 ge: somerete g srfafward @l € Wi engEA emga
2 g0 o TetagiETE utarar erfirfEad Wit e €1 3 i fav ittt § dewem- arfatma wmih
T 2l

TeRd C-C (Fomn) & o6 79 J0F o &R0 HE9uiE TaEdedl (Conformational Isomerism) F&EM
T 1 WS o Wiatd (Staggered) TH T B9 (Eclipsed) # ¥ Wiald H&T01 SRS WA i ik
0 = FE e T €1 FEA-hEE Gy % AR i gihetig o o wEe Uk st (fam-gia)
HeTarEear W[ w5 2
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AT A2 Frgs A Wifera wifE F1 ¥ A § Wk R w o, awa g
TR (4n + 2)n Soiw e W eneifa &1 Swiieed | 2 wHEl e viaseneEl #1 v g
FOFIER] RITET B 9o 1 Fiehad UH iR 1 qe ¥ %3 9] 998 i @[ (Orientation)
=1 gIfea Tl 2 T FgFEh A FEEHET (Polynuclear hydrocarbon) ¥ a=fiaed 309 ¥ 5=t
et 21 3 SEe wpta g 2

THEH

13.1 WM T FEREER o R USH SR Al €7 A9 TH S wHEmi)
13.2  Taefefea difeel & [UPAC 79 faf@n—
(%) CH,CH=C(CH,), (@) CH,=CH-C=C-CH,

(m \/\/ =) @—CH2—CH2—CH:CH2

CH,

oH CH,(CH,), TJH[CHZ ),CH,
(=) (=) CH,, -CH(CH,).
- 372

() CH,-CH=CH-CH,-CH = CH- CH - CH,- CH = CH,
|
CQHS
133 Trefafes S, o fpamay qon ey =1 den sai . 2, % v gafag fefa
THEEE % HEE-IE Ud JUPAC M Fifeu—

(F) CH, (T fama) (@) CH, (T faoma)

134 Trefefiaa difien] & sisliFi-orgees & avam 9949 9o scel & T fefee-
CU S (ii) 3, 4-sidfom-ge-3-5
(iil) 2-ufererege-1-4 (iv) 1-FfeEee- -8

13.5 U& Tewh™ A’ F A SATHA § T=A-3-3 a9 USATA 1 R w26 81 A
=1 IUPAC A 71 HT=M1 giforg)

13.6 UF UeHA A W 414 C-C, #1 C-H e e 9o T C-C WE 21 21 A s
T 9 A1 o] Ufesene, fome dion 5o9MM 44 €, 301 21 A 1 sE g S, ™

ferfam)
137 U Uew, Forads ot oToeed § o Ao URA-3 -9 W 2 B, 1 ST
o 82
138 Tr=fafes segmEAl & 324 #t TaEf aifafswn fafau—
W e (i) A
(iii) FFEEE (iv) =fef

13.9  FHm-2-39 #1 wwuy (fam) aen faue (2rm) ST aEn) T A HE-d wweEeE
1 FELF 34 N 8 S =

1310 =i # oA f-amEy 2R €, e @ T st worh # w0

13.11 T e g widfesa wefim =0 & fou smevs v 0 22
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13.18

13.19

13.20
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13.23
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T F1 ¥ fam wifes 78 87 Fnm we Fifan-
CH,
I

" @ i U - @

A= 1 TreterEE W o uftetaa -

()  p-TEIEEETT (i) AR EAE A
(i) p-TEIRREA (iv) TR AR

w7 H,C- CH, - C- (CH,),~ CH,~ CH(CH,), % 1°,2° Aen 3° e weaojaii
1 g RIS G HF H1EA U SE(d Hel ReeH WAET 1 He it Jarul
FEeAlE W Uesh 1 el o JE S 1 U9 uSdl 87

W T HBr % Hehel § 2-SWH T 8, i Al weEe w1 sutefa
o 95 aifateran |-s=wE Sl €1 foRtar 1 were S5 SR T St
1, 2-grEAfaeE=A o-SEe) & Al sTosed % woraey fafda semei =1 fafau)
g oftor A=l 1 e A # 9 fay v w22

S, BRI A1 THEA I 20 gU el AR o W W A HITe #i 59
SRR 1 HRI FAE

FTRETET Wi Hied Bl 7

amy FreAfafaa A #1399 qiatE w1

(1) wemE (i) wei (i) &

T T Ureh Al 1 WOEAIG TeAtEu, W SRS SR T W 2- Wi Sl 5
et AifTes! =1 STt seigeeTEl (EY) o 9ia =edl snifees fsrangiiernn & %
e

b} e, B e, p- T

(m) 2, p-H,C- CH,- NO,, p-O,N- C,JH,- NO,

AT, m- SEARSEAA de oA § | fohuet TS St 9 2§ i Y
AT o uferetierTor  frsier TeHifom FeirEe o T T IS S R o gt
1 = 2 i e arffern 9 faun e s v At fagg Tesk 9 & fag
W TEl H S| UF IAEE LA T Ffr)
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ENVIRONMENTAL CHEMISTRY

ELE

3G U oh APEH = 9%

THiERiE TEEA T A HE "o,

APTHEEA WEOOT 1 GffE e
T qHEEE aglg, B TE-uaE
TN S o HRU H FA F
L

ST~ o ST9&7d oh HRoN a0
T 9E I S G

UTSTe] o 1AW HIFH o a) |
ElRk:Cuf

e

i ggE F1 W % fon
TSl A AR ST T

e figa ¥ = wEH o ved =
A T

Teheh 14

faoa & AT RTed =Tae a97 faaselT i Ure &7 ¢t &1 g0RT fava
IRt B & AETETE q9T e w & By

firmelt wenali § o9 WHERY % AN § ST w g B
TR eI e | THR W, S, fhw, difaw 7
T Sadsy 1 S €1 39 Uhe § g9 THeig WA W
S hisd HOT| TATER0g e afess, sfafsEanst, g, e
s, e THETE S o WAt § e, e e
F F9 TEEYU TEas T faEn w5l
14.1 QAETUT-UGHOT
afeRor-yeu T gAY GfEY § sreiad afEda (S oo, siqat g
TE W EETE YE SR §) W Ui 2 aw uRd, S
WUl S Tl €, WGTR hEe Bl WG O, ®e e
T=idl B W 2, S Wpfa® TEEl o RV S| B §) 9 e
e § for U stted TS ) SieE @ gern W e 12-15 T
sifirer A T SAORARAT BRI 87 91: A H YUk i i et
A A H SURd WHF A F1 g H SetEe 21 WU
frefiga fFan o1 T%ar 21 ISEOmY- wfeEi % ow@eg W m
uikfaer faferal gro freiiga wd styafeq o o4 31 guer favda
W WqUH, S HR-+R g g6 €, %2 a9 g §
safEfdd 9 § 991 @d §1 SR — SRaeEeTEe TEan
WA (FAF), wfew - oiE e, W ad,
THEA a1 AR srufire onfy Aft uw an yaEnm § it #@
W £, @ TR YUE HE FSA T 21 A wguE Wt fafue
g Faefiora 1 @9 aen sifaa wifvri & fern aifens 29 21
AR YEE § yguss A= Hidl | So e € aen a4
@ T B el R H M W A €l
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14.2 SEHEEE YgHUT
arqved, S e w1 W S 9 R gu #, % e
T IAE W A T T 31 T 9y #1 fafe
THL WA AU &7 B § TN WOF WA F A
fo-form 2 1 argHEa %1 wad Freen e, o
Wammwﬁt%ﬁ%‘,aﬁ‘&ﬁﬁuﬁ’ (Tropo-
sphere) F&d HEH HE-TA 9 10 fF&. #= |
T A | TH S (WHE-ael § 10 9§ 50 fRA 5
=) GEAIHESA (Stratosphere) e %I Ik et
ST W 7 e ¢, T =g, s e e
A TUME Bid £ TH &9 W o oh O v U
el %1 T 2 €, St aaaHEe o gRaRae,
EEIFRA, FASH G Yo A W SorErd 2 2
SHHEAT WguOT H qE: afieHed™ qen
TS WU 1 e A S g1 gd
BIehTes QAT FoRToT 5 99.5% I ol FHATTHS
i Fufeera e gedl 1 Hag W OUgeE 9 Yl g @
THF TN WS 91 2 ShEl # T w8
arg ¥ Sufted sl S sga 9 Folf & Fo
giqHeea TEuw e 2 givdea § Fefafa gem:
e e i weueE Iufted B g
() THiT ArEvEES— 3 HoRL, A 9o HET
él_ HTWI%S, glzgleld Hetblze, 6|$§|°h|5§'1, TS q41
3T AR 2
(@) HUE TguH- 9, o, Fel, Fom
(|, gt anfg F)
(%) IEHT F 3GEES— Sawd o9 o <5 &
T Wt o SRS 39 2 £ 3 ygE
iyt gewt SEieEe 31 9 U T # 9l 6
e Sigal % fer fadedt 31 G vl gan 2 i wewe
TEAFIES H1 Y&H Waw TgA ¥ fatem yaeE-a
(ﬁ'@t—m, FEEET I (Bronchities), TEREEMET
M) 1 HE A T HEH TESATFIEE F HE
S § worm 2 8, fauw offg @ & S § aen
1Y 3T T ¥1 SO, Fi I=A Wal FaAl i Hfew
o FHgr Seo Hw ¢, ToEd 3w | vitg f s

14.2.1
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F| Wewt TEIFEEE H AAEE (Uncatalysis)
AR U efd wfw ®, Wy wafva any, foed
HUHE T B %, dHsd § SuflE Howd
RATFERS 1 iaiH-uiE # safa 9 T

250, (g) +0, (g) - 2S0,(g)

9 Afafwan #1 Wi agHee | Sufem e
T TR TFHEE g 9% Wl 2l

S0, (g) + O, (g) —» SO,[g) + O, (g)

SO,(g) +H,0,(l) - H,S0,(aq)
(@) AEErA o AaHEE— 97 & Y@ Ead
TGS A SRS € WEE aY ) A
o H arfafsren T wE §, Iy 5o SHay W We
forstell wwerdl §, @9 A oUW W WiAEE ek
AEIA & siEEE A ¥ NO, Edw W
NO; 7 A 2, 5 Ga1 § Y@t Sow 1
w § o weifea @59 H (39 A9 W) v
wawd feM W @A A 2, 9 SRR adl
e faerRt Agfes sfedge NO aun AigeeH
TRETFETEE NO, #1 T A 34 F

1483K

N,@+ 0,(8 —“5 5 2NO(g
NO #iferdier § wiamge fFam % NO, 2t &1
2NO (g) + O, (8) = 2NO, (g)

9 FHAIEeSA § ARfes sfFEe NO i =E 9
wfafkan wTl ¥, 99 TN eReEEEE (NO,) &
Feior =7 =X =95 Wl 2

NO () + O, (g) » NO, () + O, (&)

ARG T FoF A W I qem o e
AR wlFAEE o FRU Bl §1 NO, FI afu
Higd B 9T e R e RS € ae weh-
HYEY HT < FH B AR 2| NG SEAES
TwEl § Sve s Bl €, fEd W= ¥ weEe
VAT Sl Bl S &1 FE STd Seiehl o ToTy Teet
off %1 g SRHiFEEE fafem aw-te qun e
% forg off =i
(1) BTEGIHTET— BIEGEHTEA o hie A1 BTG
% T4 T ¢ e Al § $o o STq9 g o
HO ¥ S0 B &1 SRR FES e e B
¥, w19l T FO1 HR e 21 g% uie H wer-
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TR, Hicfehi h TR L0T qe i, el ud Zef
¥ 2 510 w1 A

(9) <HEA o ATFATEE

(i) el WHTTAES— FEA G AR T
a-UgEE W TR 3178 U A e 2 T
vaE Wi & fow e 21 e fafm et
qN Al oF o & IH Al AfedisE & yaE &
U H1 G B T T8 wEA ok AY T
TForawy 300 F1 2| SEET WEitE T Oeta
§ frrer a6l gd & 3o Bl 31 TEG o Ei
F, Se-THS, W w1 ol e 7 fever
7o 52 99 ¥ 9AEE % FA &1 Fen ¥ 9. 9
ofE & 21 SAfvm® Al 1 3faa T@-TEE T e
& s v, b swd SwgE T A
RIEWI = e B o5 G olles | = e s o 2 22 el
F=1 w1 fifog g €)@ s 9 €
FHE TSRS fauet T £7 9% dmnafed &
WY e 1 AU ATF I o T 7 S
3 q FEETEEREE a2, S S-S
T AT 300 T A T Hge € W9 W o
A AT 1 A 3-4 WA 9% ed St
3, 7@ A ° e @ 99 1 g6a TR w9 8
W B Ao T A | e, e W
O, TR AT H A, Eegaten! | qF S
Ffe w1 formfaat &1 S &1 W wE0 2 R e
U TE HE I Tl & Wl 21 e afeensd
o TR § HEE TAESTFIEE CO &I 981 AT Hiergd
S, Tod; U U a=a 1 fawuer o S 2 9
Tt faiet € fF 1300 TLfwE. =1 wiEe o w0
HoTETEeR B S 2

(i1) T STEATRITES— TG, Sy gud & T,
e T § F W 9 ae gE-ueR ofe o
arse ¥ FEA SEsEEES (Co,) frifm w31
FE ERATFEE T Sew avded § w3
HOA: AEHEd H THE! W AT oF STER
0.03% Bt 21 SHame o 5 arferm wa ¥ agHee
Y Haq eRsiETEe w1 afyw wen frite @
FTE TEATHES F AUl 2| Wi gF FH HL
& 5§, fog argHea § Co, # AU we A
Tl 2| A|E § CO, FOAE a0 TEl ST
T 21w e yewe-Eyey % fem co, @

oA e

HETIFA B B Gord: ATRdISH Y 2l 31 gEfe
Haferd ek =1 Tl €1 A A W §, T Fed
quT SEwH $6 % AfeE 89 % RO aEHed |
CO, &1 T 9 T T a¢ TAE-THgerd fasg T
T HE SEAEEEE B TE TR g WAl qHSAE
aets o fon saErE 2
HEAd dAudfsg Td &Rd(e YWE (Global
Warming and Greenhouse Effect)
T ST T 75% W e BT HE g AT H
forn =men €, oo T9ep a0 | 95 =i 21 9w e
agrea | 7 fafwfa & ol §1 s @ g 9w
APyt i S A (ST S, S,
FARTAR Sh1EA AR qe SEET) § TR w5
forn < 2, Fored argrze < A W 9 2Rl €1 AR
qHEEd agafs ®1 HR 2

™ I ¥ fF 3 = W wd, |, e
e Hiw-Tere & (58 ‘2itepe’ #ed ¥) W fomfam
T €1 T 39 W 2 TR 5 a9 o efae | wd
¥ Taft &9 R Fi9 gU oEfE @ wd E, qef
a1 UF e, fo arHEe el ¥, At 9
weet 1 A9 feeR W@ g ¥, Wy seee gEd e
ufE @ w1 E| o R B § S gd o
W T UM T E, SH N aHee G4 F1 S
=1 et o Tk =Tl = oidl & 9o 39 TRE 991
T ¥ T WA BfEE wue’ wed €, Hhie 9
YeE % AYEE I W HER SeA-AT S 2
Yy eaE ¥ UneEl ®ie H ¥ el g6 %
faferaor g1 qen Wi 1 TH TEd €1 T gE g 0
Iuig 49 & st AR & e W §1 A
=4 fafso & foU Fi= TOReyT® = &, o9: 9% =
TRt =61 Ao =9 9 STagiiog qe 319 & e
#2198 fwpafaly dr-w=i =i e A woem
Tt 21 Sl W A SEHEEES o A1) S &
ToETd O T, ik 3 FA o TR o ToTL IR
2 ¥, T fafwn & for ) afs wEA Rt
1 B 0.03% W e 2 S 8, d Wi e
w1 Hger famg S 21 gHee™ avgts 6 A
TR #1 fafre T 2

HEA SRSTFEES o AR 3 giayE 16,
T (CH,), TaT, TEgHAEES (N,0), Fa-
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TR G S Tl S w1 ararefa | 5=
TS I AT, TEAA HUS TS 9§, 9@
W e BT 21 9 S &, Figel i @Hi, SeRet
&3 A S oA g sfus A § 999 Sem
Bt 31 FeARvEsET T gr fAff wEE g, S
AYYiE g § S 21 FANeEE o
- H B A B F (EE 14.2.2) 1 AEH
ATFEE (N,O) R0 H Tl &9 9 e 21l 2,
Tg fed g5 o9 § Sewe foA ug SdwR %
AT WA 9 THHT 90§ SeeEAd gis 5 B AR
=i YR avagfg & wH ad W@, yE o frem
el @ el 1 < oo 2, o wR
wa-=R H 3fg F wormey et % et e o
W@ W AT YESE™ WUgiE o wRW Wgd |
% gfg @ 2

3TeTa! (Acid rain)

T W E R agwee § Suled e SRAEEe
T W G R T AfEA F ForawEd Sod
H* 37 3 W01 as &1 pH HHE=R: 5.6 26t 8-

397

H,0 () + CO, (g — H,CO,(aq)

H,CO,(aq) — H*(aq)+ (aq)
54 o 1 pH 5.6 9 ®H 3 Wl 2, o 39 ‘e’
weEd €1

‘orerEdl’ | oamEEd W UEE-TaE WA
T 21 St 21 orefta Wk & Aeie ud wew
¥ fFEe IEHed | 3 T o WY T H Tga
oAl Y FY F el 5l B gd B H e H A

o famm =
qHEcd amdlg F1 FH HH % [T g6 F H
TG €2 S SEwH oA S g S H
e § ArHeE | wiaE T 8 9t ) W e, o
THF e, IfgH @ Ay ST % e e
TARE B, S qHee avafe wl FH FwH H
TeTaE Bl SHHT Uk WMWY 39 ufferfaE w
A H TEHL AR o Al " 1 HH TE
HEfhel 1 FICHTE <A1 Gl SRR o T - Sre
=1 T H T FE HYE T e 21 e
e IR ERA-SATE  9gF H1 T g S

forT 14.1 sy=7-fasmaor
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=fEw| 37k U, She! A H1 Tl ST el
SAETHRY] 3 e T HEE FA TR 2
I T e SHIH T 9 SAE o ford & 7,
g T B 571 S % foan i e ans
BIT ¥ 31: B9 T9 I IeU| I S B
TR T HSEE qEhE % AN ¥ 98T S
3% TH 929 U SEH A =e)

e =1 wita fdfud gid & (Fra 14.1)1

Sretel WA T F IueE B
S FRE § e a9 9ot % offass fifia
FHE TS @ g W g €, San-d
(8- =Fen, vfa-ga=1, 9fza 9o 5t 5 §
dae dR G, (Fred gewt au qEied gee
T £) o T W Howl SEIATEEES a9l g
SAFEES I T £l SO, TN NO, SR 5
Tvar S % Wy afafE s sreEd | vgE
AMEE 50 ¥, FE wefie 9 ¥ 9meed: HemE
250, (g) + 0, (g) + 2H,0 () - 2H,S0, (aq)
4NO, (g + O, (g)+ 2H,0 () —» 4HNO, (aq)

TEHEE Yy (TUHEA % Y FU1) °F &9
TyamA B ¥ aul w1 e ofse qun smifEm
SO o TUHT U o Werkasyd TH faeue (Wet
Dﬁ'position)?IT?IT%\‘IB:R??I%ITRE(’*{\Q:CI—F?IEBIIETUSO2
WY et ¥ W 1 T8 WHR IR e
(Dry Deposition)ﬁ?ﬂ%l

sreAeT T, Tg-del @fs o fery efaeE
esll o1 HieteRy JoeR L Al €1 98 TSl qun See
T Y- 309 HA 2| WA T8 HAE A ok
e sEE T8 UE el a9 wgedl 2, al Sl
e 2 e e S S S e
2| eIl & HRO W o URW %1 H&W 7 8,
food s, dig, Fim i oy qosd Taee §
TES ST €| S Yoo TS S ¥ o S,
TE, e W A= HI ¢ TN 39 § aeHee St

oA e

UfETas THRG e o g B W@ €

TerameRea-1
AT AT ToRI! &5 o wiet o fafis T wes
F¥eh 31 pH S | TRt Y ==t et San
o F¥| AU, T G W F9l HE fF ST Fi FH
4 fofa =)

AFHEA W eH SRS (SO,) T AELeH
SRS (NO,) o Sedsi i A Hilch STeeradi
%1 %9 fF ST A1 21 &6 NP % St
el 1 HH TEAR HIA e e uiE-saE e
TR A FHH GohL JE e Siared 07w H o
EU &H FEe 5 TIF T AR 16 =1 FH =
F eHL W JHR FFC Pl 36T o w9 H w0 H
=M =6l R H SORHE UEds S9Er § o
=, difh 98 agHed § IEfod ¥4 o 99 i
FATH HT T IS UEdA 1 9@ ETE
i faffm wyw e 2, for W geie sged
(STH— Pd, Pt 991 Rh) 1 9d =¢l 2l | fit
T, fora o S €6 co e No, B €, i W
573K T SATH Tiews | § TS Sl 8, 66 T8
3% Co, 7 N, ¥ ufiafdd #% d@ ?1 w6 g |
it FA1- Yoo THemeRY 9a1 i STl ® FH
S T € SRR AR STere a9 ek AR

MR : £ 3
e =T Tehd € 91 Vel b1 o= Hehd 2|

TG TS AT

ATH ¥et ® oo qemee o =R AR w1 A |
HEF T AT SFAES &1 Sod Hial Sureda
2| 8 39 & % =N S S 9§ v G
TH SR o HE E1 e FE H €9 % w9 H =
TUEA AT HF, HUTHT 0 THESN FHT ITIN
FH W g T Sedl €, foren weterey sl
ASHEA & WETR (Caco,) ¥ FFA @
(CaCO, + H,S0, —» CaSO, + H,0 + CO,) a1
HUi fova i AR I 9 59 SR TRE H
F1H YEETl 21 Sl % N0 98 T Hi-efit
&7 B 181 € A1 37T Wk T U7 WS ST Ear S
W 2 TH WE ) T2 W § 99 &% AU«
TR 1 T 1995 F TH HE-AE IR FI FT
k2 e G | i e e B R e
ScEst &1 i w0 o fom g6 | 21 g e
a1 fo

= oA % s ‘A TiifeEE’ w9 =
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T T TH B H SR, BTG, H T4
TR Hfmfea §1 36 SgEn, TeEm fem 2000 F
<ff aafr 32 2oH o B9 FEE S99 9 o
T W fdek T TereT Uel s, <61 SUErT il shen
o w7 Wl T TEY o faeE o @ g,
Toraeh W@ | 9 &7 H AT 5 @ g
YT T TS S| Y% | e SR i 5
AW = fou wetea e s % 3 3 Siem o
FA, FAHA S AFS] o TF T UAHLS. H
21 SUER | T A 919 o ST o T
e 1 e o 1 2 s o B e 4

R e o o i o e ke e )

2. ShiUTRE UEUH
wirhra T=red 9 H el 95w 3w ®w st
Zd 9% B €1 7% Hewned & SesH, 9 % o,
AT T AT FT @ B9 &) AIRSA H R0
SHifem qen srifaa—aHl o 1 & Tkl 1 SHifer
wHioeRtati § e, Few, W, Fae we atmEted
1 e W UG S el O e 6§ TS Seq
F F1 A qe A of I g 2
HTOTEETAT T SR TR TS SRR o5 AT T
TH YT T fHa 1 whar -
(%) Yy wimEwR § 3™ T8 3F-5a FO1 & (Hg0
B F, S HEE 54 % T8 o A S 81
g1 SH-fame =1 i, JfEwy 9 ¥ TeT o
T Ym, T 61 2L, g ke, qe-gm et
(@) A | 9% B F (FH 1—4pm ¥ TH)
T4 €, S o TRl % e, e uE S
T 99 T =R | W A, aHE & HE H
W TIRE! o1 A&, FAS T GUET, HRE@H o
IA I T@ @ FE, g F R AR 373
YN % I o o WETE IR
() %% T TE-H01 U o9 o gel H WA W
FIe IeUF Bl 81 SAEne - qeRR I w
FEU T AR TS HIARN, A0 AT H
TZHHL g W T F © UH HET A B
() W TR ST S e, e, FheE
TH T TEAtT atatEae & < g5
FTO T | WA HEE faerm-aed e

399

Wi STFEEE E-F & o w5 g
HUTF YEuEH F THE GO 376 HON o6
MR T A FIa ¥ wE § o S seee &,
S, ¥H, HEU AT AT = % o wf-
FMe T 5 UEEE ¥ 92 w0 ygus ATgwER §
SHI B S S, S ORI 1.0 HEhH o S0 Rl
o AT W e H S 2
& R IeAfA oIS U g ag-WeuE
TEIE Ui YRAE el H A de-3eas @l
T i Bl afamat sl eefadE (dEnf)
Y2rdl 1 ST ek T T T FE T S HE
21 el T I & fawfag @ ufies en o
W A IO FIA B
gO-eh1adl ( Smog )
e Ve oW ud w9 faert o g
foea & T Wed § YgUV THET S S §1 gE
HEL T THEE F 7 B
(%) T 4¥ Hied (S S A0 Fermrg o g 7)
¥H, HEL U5 Hewl SEAEES H Hgm
TEAF &1 ¥ T8 UF AT9EE E0 81 o:
T AT YE-Fed’ | Fed 2
(@) TehTel THATF &9 FE0 S 51, 56 U8 96
TR WoErg H B ¥, e 9w aen
HEM ¥ e ot g2 = SaEet qen
EESEREA WL PHWET Fi TR F w0 300
2l 21 WY THACE HH FEt &1 TEEtE
wgfa sitederE 31 HfF sod i
YehTYT AR W <hig! =T AT (Formation
Of Photochemical Smog)
e SETeH Ei 1 S B §, 9 e % S
% %% ugus Scdfed B 2l T OE H ¥ WETS
TEgEEA (2afed 69) T AR SIS (NO) B
T T OWGTH W WR TG S g 9 %, 9
TEATE W TR ST A o w01 en aAfiwa
2 ¥, T NO o wmeieEs (NO,) ¥ wfEf
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7 S ¥ 9% NO, TEImE | e YEm Hw OT:
o wfemEe U g siwden o fawfe @ s
2 (o 14.2)1
NO,(g —» , NO(g+0O (g (i)
SATRITSI TRE ST fRATe 2 % HRo
0, % WY T TR S § ufiafad 8 v i
0@+ 0,(g) — 0,(g) (ii)
TP e ® | O, v stfafen
(i) ¥ fofaa No(g & =g sifufdan & 44: No,
T B NO, T [ 19 &, foweh 5=a & oy =1
HHI T THA T
NO (g) + O, (g) — NO, (g) + O, (g) (iif)
SA T e T ¥ NO, T O, I #
W SRR E| TH Rl Wgiud g suftera
oTfEd EREREAl o WY AAiE ek HE A,
TH-FrifeeeRe, THEEH T WETH R e
(PAN) %1 Fmim #%f &1
3CH,+20,- 3CH,=0 +3H,0

A fasm
wHfEEEEE

CH, = CHCH = O CH,COONO,

et I

Wi S e (PAN)
WeRTYT THTATER JH-FEt o UHE
YR THECE gE FHEL F AW S S,
T (PAN) F| W91 THEF YH-F1Et & HRor o
T T - B E) S U TEi sieEe
Tk U T § W el N F| SR o Wi |
wed, B 0 <, T w1 g @, wiE U ve
AN T TR TN THEW THEAAER H-HET W
TN S A1 B S Ul O BN W e
B 7w e, oo, -t % geeff e i g
TR (Painted Surfaces) #1 &4 ff &7 81
YeRTYT TETATTF gu-hiet o1 FEor SR T =
Hehell &7
eI TEETER YH-FEL I FEd 91 w6 9 5

For 14.2 Y191 GAEAE YH-Fe dgi G2d gial 8, 5el Aaa-9gus W gd &1 ¥hwr G w5 8
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ToTq o eheATeRt 1 ST foRal Sl €1 A 76 weh
THAME HE-FTe F MAfaF [, SH-NO, T
TEEEET # TEbE = |, o fadEs g
S-S TF PAN T WS THEAMS JE-HEd
=a: & ®H T U gEEad EEed gl |
T ufads soam § o 9 ¥, S agEee §
LIS ATFAES UF TS o SeAs W 4Hd
F9 Ul (SH-WETE, AU, FORE, A A
fafem), 1 TR SAFAES T SUTET T TR 7,
1 9ol 36 Hed W ©l Wkl g
14.2.2 HHAIHSHE UHOT
F94 gETTHEE | SEE (0,) H T o ae ), W
gd 4 arae wfeErs graT (UV) fafwr
(7-225 nm) ¥ =H TEE 1 3 fafwE -t
(AR ) B FEO A &1 3 A H-Hed Wl o=
T Hegel 2

TS Tefer W SrEadiaEee (1) | wfafwa
F IR HIATHSA W IUCYQ SIS F1 quSTA
fafao soifaes sffeds &1 §oa efied= (0)
wEE o famted #% 39 €1 enfvasw s 9
G Tt A SRS T S e F

0, (g — 5 Ofg) + Olg)

!

O(g) + O, (gLt 0,(g
AN TR = G SR BE ¢
afifereh sfieisH o fomfzd 2 SR 21 30 W S
< Tt ug faeea o u nfaeria am iy 2 s
21 w1efi Tl €1 & i § weaHed o e e H
IUTETT o RO IS 1 39 G- | /e
A F| SIS T W STEa P FR0 F-
AR AT (CFCs) 1 3ea=i 1 fos firm’
off a1 S 21 4 AT afEy, s, fwda
TR 377] ¥l 37: ST STAN HeNER, T e e
anfe & qon wnfes wm & fa v S Tam o

U F S HI AEE FH H @
CFCs TF 91 agdsd H It 3H W
aEHEd # o TH @ fafE g 9 geane

401

4 7Y W9 2 SHaEsa § 3 vifemenen fafwon
3 foefer 2@ FoiE B9 9o Sted #9 8
CF,Cl, (g) —™ 5 Cl (g)+CF,Cl(g) -

FAOT R Yo q9 HEAMHEEE i 9
i e FARH TRIATFARE g a1 Svas
sfaieT = 2
Cl(g) + O, (8) > CIO (g) + O, (g) (i)

FEARH THIRIEE Wersh i sifeism &
Y SAFFA HF e FeA gk Seod il ¢
CI0(g)+ 0 (@ - Cl(g)+ O, (g)

FANA erh TR g e w®d € uE
#ieH =i fenafed #8178 e CFC wramsse
3 A e ) T e v AT
B TEEH =l UiEEA S
T 1980 | AFHEEE FFH] 4 sieehied W
W T ST ¥F T SAEE % e, g
aE w9 ¥ HEE-fon’ wer WA €, % e o
En)l

T g T T e o o fag ofiffas
F TH faRM THE ISUEEN o1 T H OAEsH
TEATFEES RAMET (AT iv) T T weEE
(stfafean v) | sifufean e Fiiq e o7 §,
S -2 1 BRI 25 T Uehdl 2

etk el o HEg o R whn o 9w, T
‘g wHATIEe T AR’ HEl S 8, dAIEhfw &
T T 1 T TEA UF THEN F A9 WH T 7,
T I 991 5N FA e (A iv) Semitaa
BT BT T S (SRR vi) | st
4 3oF TESEM JoES § o ofqtEm wE °®
anfoees Sltda a2
ClO(g) + NO,O(g) > CIONO (g) (iv)

... (iii)

Cl(g) + CH, (g) - CH, (g) + HCI(g) v)
CIONO(g) + H,O(g) - HOCl(g) + HNO(g)  (vi)

CIONO, (g) + HCl(g) > Cl, (¢) + HNO(g)  (vii)
T o Feh iR T 5E g 1 TR e ©,

www.rajteachers.com



402

9 gd & T aeel w fomfed w1 @ T w
HOCI e Cl Fwehma & e1qefea 2 5 & ( sifafawan
Vi A ix) |

HOCI (g) —*— OH +Cl(g) (viii)
Cl, (g) —*—2Cl(g) (ix)
S UE T A T, S T o, S 4
% fem sfmen aAfufwmar TR F 39 E
HATHH-TE oF &9 o U9

HAISI U o &9 o WY Afeeee g fafm
gied § BfE g &) e fafwe § w
S, Hifaefss, G, ©E-F, HE USTEEEH!
FT T, T SAREA 1 &9 % 39 21 A oF @
e 3 T diell o W e fafon @ e &
vt @ W ®, o wifvmRet # e
SR el €1 TH el o T W el 1 A
ot @rg w2, oo fagh =1 = =9 2 =i €1 =2
Tu AT fafEn i e e e ot e €
o @1 wiedt woten @ W 2

14,3 WE-YUOT

e o fau s afEr €1 B8 e %1 wEEe G
TG §, WY TH S W e G S e
el w1 WU W fRaehedl § gE g 81 fafam
WAl % WA ¥ g0 TAE A 4 T 9% ST 2
WS % eI E A1 T T -Ea e e g
IE o Feru—RIfern qRY @ siEifitn sfire
foms TEY, WE § T Se-EE ¥ W w5 E

oA e

WU o ifag B o €, e W AgHOr 1 Hia AT
| EAM 7 S TR IS FHU-ae (TR,
el wE -9 W), eveEd, @@ St
(e, S, T9) emfsl |RoT 14,1 § 9 o g5
TS T S E T T F
1431 S-UgHUT o HEUT
(i) MR- T8 SR TR Sel-Ugus W
TR T T FEl el 2| WS | S v
o e E, S e e U ay- St g we |
TERT T | HE- ST § GuiiEeT wiell, e d
Tebfor Wfe oMY B9 ¥, S SeUA St o
HHT B
(ii) HTEAeR TUTIE — 37 T&I FA-YgUH HalTH
e (SE-ufeE, oW, HE-Hehe anfy) ¥ A S
w1 WG H Bl 9ol H URY Wikl i AT
qEEd Mt FE-WEHT H UF WA €

T T geq TEA T § HrEfE T F
AT FA T A o H Ty s w1 sus
*Tl B Sol-Taeee 4 e s @i e €1
32 Wt H Hferd siiodie S " 10 drdiun 9% @
Tehdl T, SatE o9 T8 H™ 2.00.000 fwH 2
TE HO F T Wl H et 9w % sruEed gH
W AE-F A o TEE SadeE ® AT HT A
T 9w ¥ ufer sfesA St Sed % fag Sgd
T §1 A S § e effedsH R
6 TdTuR 9 Jr< 21 =7y, 1 "sferdl ®1 fawr o =

WRUT 14,1 Y HA-UgHE

LN i

Tem i =e] HiE

R ST =] Hiowl, 99-ufie, T2 gU A 99 qe 9, Se-wEee, sHrem o s
URY U THAEF S

T o &g A T TP FREN

Terse Fia G Ta9gT T % FHOT TR T STIEA

R ECT M| F12l, FaF AU BI-TIAAR. T T2 FI b U TEH A

fearmt et FiEEE @i &1 a@

el AT @M gR1 32 W 1 SR
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21 e o aifeieE W A e A1 Sery
BN A § Yehm-Hveluw whE ¥ wEed @l W@
T HYSTTU T WAl #, T W v W Ed
foe8 9@ 9 9fem ofFds" %9 8 9 21 gfed
§ ot 3w § off = 2

afe STl H wgd Aferh wretae g9 e =,
q IUeE T A SN B W T
ot atfeRdtS- sty Siefta sitem =1 9eg 21 59
BT &, WA T I faEeT AR A B ue
T e MY A TEA S B §, S A - e
& foru wifeeres &1 o/ (Saier & sraygsd
) A 57 HTe e STt %1 fomed #ier 9
T sfEdSEd T 2d B

F1d: I o U 5 oh TAe9q oaad | Iureed
FHf e % fawfea w0 & fau sam gm
SETIF AT FHETETarT atfeRisT i’
(BOD) &% Sl 3| 37: 511 § BOD =T #51 HETh
e 1 SdE w9 § fadfes w0 & fau srevas
ST 1 /1 2T =8 9 %1 BOD F1 AH
5 e & F9 T § Wais e vghe 5§
77 17 frfium I 399 sifue 2@ 8
(iii) TTEMEE WSS -9 A § R 5 TF 3
foemrs 21 94 | faem smEtTE e, B 9
o (SH-ssfer, w4, fepe anfs wfma 2)
weql weuehl U e ¥ 3 weft ugd e fau
TFA £ TF °F WY T O EEr W E e
it S 1 T 9 WS e, 9, Sl ar-,
oftat anfe =l e wgu €1 s o Hias 9 e
I (S-Tewh ol TS fate= Hiw @ we
e, fod 88 Hiem § 59 1@ 9% & fouen o
TE— HETH U6 hieway Flss e 8) 5e |
foreta w21

W 9@ H U TH A S T HEs
A F Y TER (SE-TEE 92 qo-aeE
e o S EEl B W 7)) S e g e
el AR H FHIA9F €, S W gR g G %
9 o ¥ fafu= www & ofmfre @A,
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SR aEfEEe (PCB), S facms &
Y T W T ¢, STTES TS S S el Tguehi
@1 9off § wfmfea ¥ PCB, TIfe FEw
HATThel TUTS SN FUHSE e ST ] T
o TR I I EEN S R T AqHied
T 6 SE] $9 AYHSEH] 9 A WS F a9 9
G 21 AG HE G F el H Uit Toe ST
1 IUI Y TR 2| SR 1 HH F B SeA
SEd % o wu (SH-Tefad ud 1Y) W HEd £
I § wiERe A & w0 § @R ¥ 9§ wiehe
1 A VA 1 agad H WA H g Ve B
g UL IR Selld Tae g ol § ad 9l §
HAferdier F T S FH B A 8 e, e
wfifeafq se0=1 29 A g1 g weA R T ¢
wel wge 5 F T 99 21 T WER T
Yo ST el 31 Siel i 9 o Ikl &1 Sl
% dificeh Sifvefs FomaEy S F HH % B
[UT ( FERFTH ) FEd E

14,32 WA o IATEE AIH

Ty 96 oF SIaWEd e, faen gem g =,
= fau 1 @ -

TARTRIEE — WIS 3o Hisan o fele T 5t &1
Tieror g Wfeu) TN § TS S A o e
TTF € A HE A (SH-sae E) wi
HH T B AfaenTIE: T § faermyiE weEiEe
faemn s §, fSo T9e TWEE 1 ppm #eE
Img. dm™ 2 94| Fe[iige a=F <l o A
WE | TRgAHTuEse [3(Ca,(PO,), . Ca(OH),] F
TAATIEZ [3(Ca,(PO,), . CaF,] § ufafi wier
wE H A 2, T FAES S 9 2 frdvew |
aifireh &1 Tigal <idl =6 9 HYT (Mottling) I
FH T W RS F enHe (10 fifua g
#Aferer) efgeal w6 Sfdl W BS99 <o E,
S TSR % e 9T § S@ T 2

WE—T T-UEe = o o R w1 SwEm fm
S ®, 7@ S oie ¥ 3fva @ 9 g1 fE % e o
w2 Hi fauife o o emyn 50 diET 21w
foreHl, T Te Tecea - @ 7 g Hehell €1
TR -TF 9 § Hewe &1 AU (7500 i)
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fater 1 HNO 7 WAl 21 Hyferd W 9T @A &I
< § wewe Tfwfed 2

Mgee—TH F UMl § ABeE I ATEaH HH
50 didtug 21 sEd Aze anfus @A W
AT (s S farem) A 2 wewa 3
I UU- FF I TEET el w1 aAfusad

PN S
E7-/T B VB - |

- 3
SLERY | I | b L 8

HROT 14,2 f& 9 ® Ferifia |\ anget &

STTErehad WGl

oy FAftreraw Aigar

(ppm I8 mgdm™)

Fe 0.2

Mn 0.05

Al 02

cu 2.U

Zn 5.0

Cd 0.005
Toramarema 2

AT T Se-idl =1 Fria # g € T Ad,
i, T, T A B I ST St Fei
T YEft el 1 e WS €1 W i et
= SHAT pH iR T8 S o Heha g1 FeRe % vt
o Sl e, Sl W Y S 2l 2, § 99k
A T e ) THH] I HER g FEHUI-H
% fom wifeq wgwm fream &g w@ied w1 S
T FEAE G W A e
A W €| T, T, S A GeRE 6 s
EEE B ol b e i o et e
TR SeEhi & T T U 1 W S Sl
A, HenteEa ofy wieel 6 wEn § s e qen
LHHA AH <hl ﬁL@ Uil eql H<FT enl2RI o =Y
T i1 STYHT T T 2T H W WHEE (KMno,)
=i D R wom wiitan =t #1 del 7E S|

14.4 HaT-USHUT

I Uw FU-A9G Aderaen aen 2w 8, @t
FfY, 70 TF TYEA F faw® F meAtaEar 31 S
3 s & g & e sifuviy Tered &1 WeRT
T qA -t Hensi gw e s 2
TERO &I AT | T Gl @ I ST el W
o & 31 e €1 ST e i, Fe,

wrA fasm

TG J HHA i S o5 §R EH U5 G
U=1el 1 B Al & ST 22 T% B9 oW @
THd €2 FEA & TUE % U WA EF A9 59
AT Ue dewAvE § o9 ufifaa §1 % s,
el g WIHATY GaI-YSuOl & hHO F a7
T7e Torashgul WA Wt eI 2
14.4,1 YigahIl
fadra fovags o @ Wfos 9 9 TN 9H A6 8TF
AT, - (FEE % WY O § d6 &
TS IERT) 1 TN ST HEA o T, s P
sred °F 9 A TR ST e

i Tavas o 999 Tefen ad1 319 Hiewi
i & Taemon © <1ELE. Sga SuEnt e e T
THIfE 75 o Tva SLELE. FITEE F E T,
HeT, WI-TAN 91 BEAl o 4 U o T
w9 H fFn W o g g uEt o Hne
TEEF WEM A § yfaetea @ e )
qftfeafast wfaam sff &1 9o fewaRe o wE
W F2 § YeHANH & Ui wiaud-ema 3ed 2l
ST B, S drewA F UHERA @A g1 e
AAA F u veeEa § ofg @ o, =
Sfra-faw (S9-UegH q1 eRtegA) dedre S
T AR F T T AT wEtE se-fa we
4 stfaem qu FSETEETE 21 21 3 59 w9
e Sia-fa A JEen g e R " s
W% TG 2§ (T 14.3) T & To-T
T WfoE H Sia-faui 1 e 39 T 9% 9 =
2 T SUT=R qe TR FRATcTE AeEen #1 FE
T A B

I TN A FEAHgd wEE ST
o eI ¥ e wenfe srean sifuss S fredieit
SEIT, SH— AT TR qe HiEHaE Fi A §
A T, T A TEEA T S ST E o 3
oME & T A FERE 81 ITHEey U
T = g2 €, fo el H # w0 9l g9gd #
T H OFE FT TewAen ® O #e df W
FIZATR o wid it 2 w9 71 dewant swm
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el A

o 14.3 Yo% 961 W W 959% 79 T @iid g ol 2
U HIEAE FI faEfAd w0 F o €, W ed
[reAr =S fE el % e | e 1 e w9
TH HEA @ T 87

=9 f&A1 Tredamit STm 3 AU S AT,
(SH-wiferm itz (NaClo,), Hifeam stz
(Na,AsO,) #MfE) Y &R Hier #1 T0 waet o qaig
| AiftaE | THEE o HEEe # R fRy T
oI o6 WO TEM FH TG AE T S
T %, W T Te oA TEW T2 % 7 off watem
% Fa T 2
WY A FE-FANEEE o WEF O T O g1 A
e o € AE H eIsiad B W § - e
FI offa 3 o Ot =R W @ik @ W\ { g §
ST I 1 FROT S W §| A 9
o HaerT < wa, fomm vt &1 fegwa fw
71, Wil o AHAV qA KT W =6 Wi 37 TAl W
siferer Tt 2 2, Fament Fed wiell | =1 Sl )

drgdAEll wal WA e w9 9 e
TR TSN % B W 9N 1 GlarAee w1 gl
fafim arqell & oA & e wd wEEiTE
wehHl W Tt W elF At ek AifTen sfad: et
T Tt w9 o argres § 9 @4 @A €

405

145 airenfites amafire
TR 39 UMM (Solid waste) T S T
e S gl 3l o anfaa e s wsha ¢ S
o erafere W w1 oo, - T,
FTTE H T a0 = IE g 30T B 2

WWWE’IE@HW (Flyash) 391
T & A1 el U il 99, S e gl aigEe
T el WeH ogHd S B ©, % g S
AFTERF STl 39 B 21 Teiate, o aen
HTI o IAEA I, S G 99 98189 (mud and
tailing) I FE | SO IAM FIHH F1 IeqEA
afe o wafud sem ooy, fafga fompes @
z= foramsiier ared 1 SeqeA & 2

Ife Sa sTEeA] SiEifies 29 s @ wE
wier ¥ frearon &1 T =, o gaten o fom R
W € el €1 SATE uEel o weresy iy
el & fafe=1 swam @ free o 2 e
e T ¥ I el U9 a1 HIgee S S
Hro= 39 H T o g1 W uen o faiet sfrs
F TR Tl s g A= fEe S €,
TEfE HH A A SO eATawe 9= W ge o
SR TR F A WM g, W 9 s w6
e AR 2 W T T S, @ f 3 e
e w4 E

14.6 UATEROT-UEHOT st FrEf & &
U

T TEF A AL, AT, -0 O
Areifieh Ygu & AL % YT o6 Y gAte
AU o AT w ST weHE w e o gl
9 319 THIY o TATRT I HH o= Gehd 57 I
T STEr-TE ¥ TR WO % fEe & o
- FH $31 W € A THAwE H W ©,
M 9N H foun Y1 T8l Ui weEE o Sl o
ey o uw foaw T W w2

14.6.1 3T T YELA

2 srufyre el 9€l Tl &, S oY v e
e $1 A e A ¥ e W e
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?, SO fafwede amfae, Ffu smfere, s
ST TS WS ST | UAERY o Tt &
T A T ST o ST fafy ¥ faRen
e 2| THIfAT 19feTse =1 JEeE TH AEvEE
THIT 3717 3TUTYTE F UishUT oF a1 & ST &7
® TR ST § WA §69 i 399 e &L
2l 21 2o we T € € aen =4 ‘efa du
(Green fuel) F&d 2
* TOPH UF I SEM A R T i fae
TRV T Y Ffehd AEF H F6 A S
3 Sl & fava & om-am 9 ey g
* TOR W W VB a1 HEEl i faeiel &I e
FT T WA FA TS Tl T TWE Fed €T
TafeTe o & ff 29 @ kil &1 U IToH] Ge
g & fof R = G wEEnel 9 U qe gesn
1 Wehd &l e U UH Gl Tohiad =1
T T, T Fe 9 faem #1 SIeA 2 81 TR
TR A T T T, e e e g
i ST ek W2, Fid, el 1 hi aH=
o fAam o 81 SR 5N sHE gaEe
(Culture) = AR 591 &, T \we=m@: 'amre’
&AM © S S S g w1 s fasel &
IOMEA H B B AT I SR @R % B W
T E R

TS 94T MU (Collection and disposal)
T e A @2 T W wEd AW ¥ R
e FHE-UE E S & S €1 e Rt
EIE | 3@ Fohadl wleh Ty (dumping
place) T TSI STl 2| FRAROI-T0e W H= H
TR L T S TR sTferes ae S e
SAufereE] § Wiesht gersh L fore ST €1 SiE A
T S T, 4, P At 5 e
(Recycling) = forq & fean smar 21 S et
syufyre = g He # gt § S fe W 2 S
TR STUfiTe S9N @ (Compost) | of@fmm
2 S 2

7fE AT F1 FHAU-TA T TG ol HL, A
o7 et § wen I 1 3O 9 59w g
feran o ¥ Sa afem aufae (SE—uifaeE

oA e

FI Aferl, ug-Ser anfe) M w1 w5 F A §
U e S0 W €1 uffere =y afemi 9
waferal g fmet & S, @ ST geg @ HEOr s
= TRl 2

THifery wE FrEer | Wy e srafate wEt
Tk § TS Hieh SRl N e =ifeul wfean
eeE ¥ ERe-HeHl 3e FEE I g6l €,
g 9t & i1 & Yguv o HRY HermiiEl werd
£ = fasivm: =9 @l o forg sifues Bfaen® &, 5
70 qufeme % WY HUE H AW ¥, SH-qE W
TN FHE THST H A 3R T FHAR, i
& fream & &1 ¥ o wd 8, Hbite 3 9 = g,
S e 8 T A e A A e o
T F AR TH-T w1 ot ST TS w3 e
ITep Tory, @ T W ©7
14,7 E@ TAEA (W SRiaE )
14.7.1 A=
e wefared qed ¢ T TAN 3w H 204 W % o
T IATH] TF HIAREH] o6 ITAM 21 F &F I
TRl 1 AT ek =St feem o dr, T enfe
T @ % 47 Y el W Rl §, Wy I
o Afas WU U TSGRl qUT RiSAIE o ey
IUEN W YR, Vel U A1 1 o g 2

7T T 1 HOHE T oF WA 7 g5 WA
& farrea =1 Ueh o | T fasm qen o= fasml &
= Togial &1 39, 599 qgferm & gwEt = FY
foren =1 wer, ‘¥G WA’ wee ¥ gfE e
SARA 1 9% WhH &, S e § = yguer 91
T T TF R T T B S W SR W AT
AR Tiieh | SUAN T TR S 6l o SHeRv-Heu
T W w3 U whE 7 fah w3 |
BN 2, afes et Wt ¥ SR e T gEe
ot <A1 &1 fada &9 § =e B fawE-weE o
TI-TY SEF HF FH TEEF 2 5 FH FH F
forw ST T 21 g A T 1 STER g S
#fta wmm @ foam R faen 37 U8 Welt- i 3
R FETE TR, 4R T R F
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EERCIEICE]

TaE TH, T

f=rd am. i

(), TEEl, WU, JuAU qu1 T=E AN 4 AEegued sfeege e S (THAREL) S,
UG, 7 T @Al o i, {5 et sl w9 21§, ™ % w1 % o |9 2005 5 A SRR
| A AR HYerEv w1 T (Featan) fafu = fon [ T gw e % SiEt W] 9
At i ed & Tae iy sehmHt 3 s g U8 909 § 1 2, fo e ore Sigkn a5 2
Heeifee = SeaE afvTees ST Tary, Sio qehei] Ud W SEn § €1 SHeRl YA YEeRoig Heiqul sgehi

& whifamrl fasmE | o 2 2

=g fid TR H U 92 %eH &1 ufafie 21 9 Seed g ek e w1 % fh s 21 Sesfay
38 91K 1 39V 2 T qe faeE 1 S W, el U vEieRv o e % e S wEE TR e 2

ek A e
o, A9, T4, IO o SuE e i araes 9
fasit et 21 afz wh TEEtE st o sifvsnes
T YA Hege Hes o qui: AR dsrgel
Ieurel H weel WY, o gAteRer § Wi TEEtin ygus
& =

e & SR URFaS 1Y w1 T e Ohy
Tg e TEA =@ifey, afe 54 off 9 «ffaw Iae
7 gfEfdd o, 91 sTafae S g1 7 21 a8 ST &
A e il w1 afsm Fwp fwar s 2
el i T T HOT G HH ATl oF
T Hyefud sfafwaed § mem & w9 0 e fma
T it B S W, a9 e
YN A WEAT

14.7.2 2f9er Sraw 9 gfd EET-

(i) Ut =t foia geng o

AT [CL,C = CCL,) &1 3T e 7 il
g o fau faems & w9 § fen s o 7%

TR -5 H G HL A ¥ AR TH HeAfad
Fow ol #1 gemd w1 iR § 59 AT W am
HIEA TSR Td SUE STIHrsE g yiaeenfu
o w1 T faeras w1 sfaw co, §
Wi §-wel o forn %9 w7

ATFA TR TUFEE N STAM agl |
wugl o fats o fora feran = 2, faed afomy
a9 frwerd 31 €, 59 &1 w9 3w off g )
(ii) Uow = far
e H U < foRe o AU S T STEm 6 e o
STshel eI i Suftefd o TEgee wEsE, S
Tertsr Toan 1 <2 o1 9gm &, STAT § @A S €
(iii) THMEAT T GICTOT
i T W e SR AR SaE
TS FEE WeAH W1 3 § SHEEn 9, a e
90% UgHTel WIe 2l 2

CH, =CH, +0, —pe® 5 CH, CHO(90%)
Bk}

T4 §, 5[ WEA TF %9 9 59 B, S
FH YEH, SE-3UNT U At 99 § Hatud

www.rajteachers.com



408

=9 = Hifen

HHE BH o A1 AR i e T o fo ger
=1 ToeEr 22

L2 I e e e A e 1 e S e
TAERO-ER Wl 359 S H AR St 21 ST
= s1eEn = 1 TR s | Fune fo = feen
BT =feT q2 gheh1 W dief = fory @ =9 o
E § AT =i, qifeh Sateh] sl FAR HH HLAT

A fase

72| BH 9 § e, Hesll qef WAl 1 Wi ue
7 T EHIE FH HE] % el 1 ST ik
e w1 e o STERT ¥ = =l o
<f@u far =k &9 B [ SR, i, e
AN S T TG B EHHL 8 @ E e
T | et gRan o fa wH U fasraed 1 we=m
F H oiel e @ g §1 2 T S
wifeu o Yo wee &1 fam @ 8w g,

lehd &5 SAHAl BAIH 3+ Hegldll B shiad i Hhd &,
9= &0 = ®9 9 Wegd w Weh ad 39k Ay
Endl
=l
TR TP T § W e fAm 81 e 1 stied WA ST §9 WEas @ 9 a9
A o e W S RO WEO] S § S G WA g, S 9, S ae g
% for SR &1 T AR (A srEwenel W W A we £ 9 e 39 WU = avE
o €, S HrTE-fRameheti & wortaEd e e € o e Frfe e s v 81 aeEeetE veum
1 AT WHE GTHSEE U6 AAAOHSHE WEWOT % w9 0 R S 8 sieHes aEHee &
TR BT (~10 k) &, Foes o1a o oo 9171 Sia aen aefa «f aftafen €, sefs gaamded e
1 ST W F 40 FFf. S 16 TE-ae @ 50 fReriz S S=E aw fod 21 Aen-wa SeaEse
1 U WA T2 B HIHE SEu g : Ueth, ARSI, HIEA, SEeH T SHaEEE a1 HIET Wl
= RV B | AHSE TS oAl T S % 9 H oM €1 YRl W U S -3l 1 75% W
YU g Aeifa = fermn s & @i 9 awrEre 5 g9 fafwfa e e s 21 svie afti T e
1 TR Fh -Heed a9A o fau swenh &) 3 i gedt W sie % fern o Sewed € S s %
T gt o AR-Sl ST SUET A R e € HiErs T § aifur o et % amEed w1 aeEe
Al ¥, Ted g = oo = R ag-ae1 § 9tg 8 Gl 81 IR : THEad 89 ST € S
F E AFE-TEAEET AN e %X W F, o THaTTEE | SeM-TRA % A % for Sewr 8, S
-z 1 Fmfo %@ €1 ofaF-fog & gr wET fafel gt & apHew § waw F §, | S
H SeIfard 1 HROT €| ST gHR S o forq ST €, S T8 Sl e I, e sfas den e
o e, dresrl @nfE g wRitE 2 S @ g o F et g S €1 sufe S B o ST,
2 T Tl o YG-SH M e e S st g sedieE % st w9 9t
TN ST T FEA G B - 0 T o1 ARG YA T ST TE o T seeeh 21 e
W i Frifa w0 % for ¢ 9um €, S8 (i) S 1 v, srafirel § e S, S ot ot
Tfaor qen TETe U S w1 e A (i) Sfn-iten | uHt fafie s w5, el e
WU TH | SR S fafy T w5 e v @, fod gfte e o A g S S 21 T S
T WA W EUR 1 SeTRA AUETE HE H A S 8l

2R

AT

T T WA w1 9eqie wife)

eflHEE T T AT 100 = § gHemE)

FTE SRAEES 1 A9E FEA ANSAEIEE AfUE w57 9HEE)
Trered-T9m & forn w1 soer 27 geag Fifm

14.1
14.2
14.3
14.4
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14.5
14.6
14.7
14.8
14.9
14.10
14.11
4.12
4.13
4.14

14.15
14.16
14.17
14.18

14.19
14.20

arrral AT den TR 1 HE gomafad S 87

oH R 7 WHA UH el W T OF fel 9 S fae 27

TeRTeT TEAECR 4H el o i o <RE g el sifafwen fafe)
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