7.25

8.32

8.33
8.34

8.35

9.1
9.2

9.3

9.4

9.5
9.6
9.7

S THTAT
FT I g Ul o I

Teheh 7

15¢g

Ucheh 8
forfaa FTeeRAFRIEE & §99H = 0.505 g
foRf=ra /et 1 Se9HM = 0.0864 g
g2 1 gfaed = 56
FARA 1 Yfaed = 37.57
HeHL 1 Yided = 19.66

Weheh 9

TSR § W & CH, TR e S 2 W e SH g
(%) 2-Afoeege-2-3 (@) T=-1-31-3-3TE4
() =A-1, 3-2EEA (&) 4-fersge-1-89
(%) 2-HAfewHa (=) 5-(2-Hforersifier) -—Sohd
(®) 4-TueEei-1, 5, 8-2887
(%) () CH, = CH - CH, - CH, 2-1-§1

(i) CH, - CH, = CH - CH, P25

(iii) CH, = C - CH, 2-HfereTsd

&,

(@) (i) HC=C-CH,-CH,-CH,  U=-1-3TE1

(ii) CH, - C=C - CH,- CH, YE-2-3E

(iii) CH,-CH-C=CH 3-HfereTee- 13T

dn,

(i) TFE TE Wded (i) FH-2-3T1 T T=-2-3T1
(i) T T T=A-3 -3 (iv) T T SIifeeaes
3-Tfed= -2
F-2-%1
3-Uforere e -3 -5

CH, - CH,- C = CH - CH,~CH,

|
CH,-CH,
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9.8

9.9

9.10
9.11

9.12
9.13

() C,H,,(9)+13/20,(g) —%> 4CO,(g)+5H,0(g)
(=) C;H,o(g)+15/2 0,(8) > 5CO,(g)+5H,0(g)
Q) CoH,o(8)+17/2 O,(g) —2> 6CO,(g) + 5H,0(g)
() CHy(g + 90,(9 -2 7C0,(g+4H,0(g)

C\H3 /CHQ— CH,-CH, C{is /H

c=C Cc =C

/ / AN
H H H CH,- CH,-CH,
- 2231 foraeg-=e-2-379

ifien yford Yepfd o R0 THUS ¥9 H Afud STaRsT fega-Tega sr=amafwhan el
? o7: T A 1 Yok HTA W ATk Soll 1 IRl Bl € Weld: THH] FaLI
sifien Brml

STAIR o RO

A, (4n + 2)n TR qo HYFHT gord M SRl n TE qUis 2
FAAHRE H (4n + 2)n IAFRA! o TTEATHIRL T B o HRI|

@)

FeBr,
Ot O O
4

(ii)

(iii)

CH,
YIS 3THeA gRT
ECEETU
NO,
NO,
Br Cl
% HNO, + 9% H,SO, al,
> + —
A fsfa alcl,
No2 CH,
a':r, HNO
+CH,C1 T AICL, +
aa H, so
NO,
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(iv)

9.14

9.15
9.17

9.18

9.19

9.20

CH,

Y 3THeA gRT

JIFRTIT
NO,
o}
l
o C - CH,
Il
©+C1—C—CH3W'AICIS
.
H H CH,H H
P P VC P O T
Moo g,
H H CH;H CH,
1° 1°
1° e 9 15 HIE €
2° e ¥ 4 HIE &
3° HEA W 1 HIE 2l
Toehd | o stiferer v gmm @@ediss 3a & =1 gl
CH,-C=0 CH,-C=0 CHO
| , | qqr |
CH,-C=0 H-C=0 CHO

el T ohcpel WO © I IR T WY U 781 fRT S Hehdl | I8 TR Bl
2 fof S <1 ST GEnel 1 SR eIt )

=i H 33 9o iR n-2H H 25 Ui s ek U1 kI gorl H UUE o
sferdd s HE®w O (50 FfaRd) BH o RO STEAD I Hedl A HH SR
H-C=C-H>CH,>CH,.

6 n SHFA I SURRT oF HRU A TS BT oA Wi ], ;oA =
Af\ehteh 39 WX AT 9 ST HT|

(i) 3 cH=CH % @
873K

(i) C,H, B2, cH, - o, TEENTEKOH - oy —cpypy NaNH,
|

Br Br
CH=cH g4
e Aferht
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Cr,0; / V,05/My,05

(iif) CoFl =22 K. 10-20 a4
CH,
9.21 CH, = é - CH, - CH, 2-HfeTge-1-34
CH,
CH,- (|: = CH- CH, 2-Hfoerege-2-4
CH,
CH, - |CH -CH= CH, 3-HAfoetege-1-54
9.22 (%) FARSSH > 2, 4-SEAEIFARSHA-1-37

(@) e > p-CH,-C,H,-NO, > p-O,N-C H,-NO,
9.23 HAfYA WYE H TTFM 3 I GG o HRUT cfed I ATSLhI0 STEHT § BhMI
9.24 FeCl,

9.25 HESIRI o [THIV o N1 ITEIRAET A% SAATHAT 1-SHAHYA Ta -9 &2 oh
A HE S 7 A TR ok WY A T AR TESR % ¥9 H 9 gl
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T qreg=at 1 ER@T (2005) A ¢ o s=aii & Thofl S w1 §TeR & Sfaq @ Siigl <
w1feu) =g faga feparet o =1 39 fava & fauda 8, fgeh gureee gurl e ol s Thal
3R R o = RIS ST gU 71 TE T qg=ai W R TSashy AR eaywcs 36 i
fIaR W e 3 & T 21 39 T R O R TE g $eR ¥ W 3 3R THE
W1 @ 3 1 g 1 Ty wftel 21 3men @ fop A whew eH Uiy fen Hfifa (1986) # @fvid
TrA-shfxa Fawen w1 fen § Hret ¢ aw o S

T JI 1 Gholdl 376 39 o1d W R 7 foh Tl o g SR s1eAnaes el i houAnia
Tfdferferel 3R werel i 7eg ¥ HWieH qe1 Ed o SR 0 e W e i w1 STEE <4
g1 & g8 o 'R TR aft e, T SR St € W, @ S Sl 5 it T - areh
T Jeoh 3TN SR AT T 1 Go hid &1 fren o fafay el o gl a6t eeed fre e
1 TI@ HRU UISAYEIH i T T THAS SR S %1 Fgfa 21 T IR e &I faswfaa
FH ok foru sT&d € o eq ool i ded wt gfewma W qu 9t A SR 9, 3% A
FuiRa U &1 Tew AR B <

3 S2TT Thel F1 3k TS ok el § i thaee i g e €1 S gHa-gRof
o oreiee Sa & S €, fa aiftier cheiet o eme o g, feg e & faw fea i
F1 TEAT ThIRd o1 Ton| er07 31k goais &1 faferal ff 39 o1a & 97 w3 % 97 weages
el | dedi o S i A JaTe q¢1 aad i Sie GRil &1 Sg9d a9 ¥ fohaet g
fag B 21 et w1 gue @ fues & fau wegswy fofaet = fafa= =won & 3m % i
FHId I F=dl oh HAGR Td ST oF folt 3UeTs §HI 1 2411 1@ o1 T8 ¥ 31 d=d
FICTL HT 1 3T KR F 3R T & It ¥ 98 WAy Gra-fa=r iR faea, s aget
T aaed Td 989 991 819 ¥ HT A Al At ol mefied o 2

TLHLE AR, 39 Tk i &A1 o T 9918 T8 qIgagwsh fashrd Afhfd oh IR o fag
Il oA LA 21 Ufug fome ud iU Y eaqEs o TelehR THE o S1eAel Sl TArefi]
3R 30 ISHYET & G GARHR WhE sl.ud. Geadid 1 a9 19 21 39 eaqeds &
o o 6% et 3 ARA f&; 39 e ) 99e S1F o fAU 8 S gl o SEr B
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Weheh 7

Srep e BRI

REDOX REACTIONS

ELE

Y Thh o 1T o 915 3T—

SATTIA qAT SR ER B et
AT=Eg=d Afafwast o o i
WWW;

STFAHTOT, AT (STFALT),
Al RE qaul AqaEs (Reae)

! aRfaa T TR
TARA-TAMA0 g STq=dI9=d
aAfferansti st fomanfafyr st =amem
T,

TR | Tl Bl ATRIRO-TE o
YR R TR A1 IS hi
TEd T Tohl;

AT=AT= AffeRanst &1 SR,
AN, SAIEA, Toreere Tel STHwTar
aAfafsmanet o ®9 | T Hehl;
faf= sTI=maen! qen Siferdtehenl o
oI H T FERe T "o
AR THIHON ohi (i) SATRITHIT-
T qn (i) e -Afafwar =
ARA-soRA fafedt g wafea =
T,

s faf (YH) +1 Ferm 9
Aq=Eg=a arfafsraneti st STaemon
I TG TR

STET STFAFUT &, 9T Gad U=raT giar &1 [T [F7A17 raeraa=iT
Al S IETT HT AT B

fafer= erell 1 qen SR =il § 37eh gReds s s1eEd e
I el 21 3 e Tt sifufswansti g e €1 eraee=e
AffHad TR Tk HeqUl WE B oWE wifaew qen Sifaw
e STTeE e STl @ Hefua €1 3R s Aty
fomm, St fomm, sfenfie &=, engfmion &= qon Sfv faam &=
o Bl 1 37h1 HETS 39 S 4 W ® T gaeh wam frefatea
&3l o eTqerEE ifafwanett |, S—se], ACE qe A
&l | 3T YhR o o o STe § el U s o forg; fagg
AR TRAl STf H; oifd fRamfial urgeti den etenqgsti o
foeeptiur, STq- SR, TEEts A (SE—FdE e sies
Hrer) o fofor & qen ek e tieh SefE % wer | e €l
3SThel BTSSIH THaefaar (59 gEgioM &1 YN 69 o &9
H) den ol Tiog SR aareroft fawai # sft eroemiv=s sifafewand
fe@dt 2

7.1 Tg=rg=Aa rfTfeRamg

o Y H ATFHIERTUT I3 T JINT qali qefr ARl oh Stferdior
Y HA o faT ST o1 SRgHSd | TR 20 JRie SEsiies
1 SUEATT & SR ogd ¥ v SEU FAN L o €1 T HRO
2 fF geel W a7a W w9 9 SfeEe w9 H @ qY S 2
SRR ol i 38 Hifia qRem o6 siqta fefaraa sfafsmanst
! AT ST Hehell ©—

2Mg (s) + Oy (8) — 2 MgO (s)
S (s) + Oy (8) — SO, (g)

(7.1)
(7.2)

Reprint 2025-26



238

arfaferan 7.1 dem 7.2 9 HEIEE SR Hewt
LiciiCa i casis C R ol Casicau IR |
E w9 W AfedSH W HAM oh HRUT WY
fereieRTor Bl e 2
CH, (g) + 20, (g) — CO, (g) + 2H,0 (1) (7.3)

Ife v 9 =@, qf Afafear 7.3 § wem o
TIESSH o T T SRS 311 T 1 Y TR
o1 Yo7 el T gregom o ke &l ‘ sttt
el S| 36 YhR SRR T8 i forga hien aged
Y TS o et @ ot ‘sifedie’ w'd B
Frefafaa sifafsran o off eegem o1 Fshem e
1 ST B
2 H,S(g) + O, (8) > 2 S (s) + 2 H,O () (7.4)

AT o 9§ SH-od 9fg g, du-ag
39 Afafsranedt, i 7.1 @ 7.4 1 wifa EsH &
AT 3 ROl qeell o1 WA Bl §, Hi o
* SfferdiieRTT’ e | AT ol SR SR,
FARE den el g1 F=fafaa sifufsanst o o
T B

Mg (s) + F, (g) > MgF, (s) (7.5)
Mg (s) + Cl, (g) > MgCl, (s) (7.6)
Mg (s) + S (s) > MgS (s) (7.7)

7.5 9 7.7 T 1 Afafmand stfedeRor sifufman
g § IMHA H R ERIEE 1 9Rka foran fo
o BIEGIST S 37 el avell oh TTehte i ot
‘ SAfFRToT’ Fed o 3H YR AffRa—
2K, [Fe(CN)gl(ag)+ H,0, (aq) - 2K; [Fe(CN)sl(aq)

+ 2 KOH (aq)
1 YAfagdl aw K o FehEd o &ron Carefyem
TUAEAES 1 SRR’ H8 Hehd B TR
SAferdiehtol Ug i G 39 R B Tt uated
T STTate/RUTTAEdl v T GHATAIT a7
TSI/ SfeeIdt avd ol TTehta SifaRiieRTuT
HEATT Bl

Tee! Terelt Aifier | AferisH o1 fehrem aTa==m
AT STl o, Afehl STSTehel 3TI=PH 9% i foeqd
ek TSI | SRS/ Ut < o TSR i

R IE I CRIE

1 BIES IS/ HATEgd dYel oh WHERT ol ST hed &
ST GRYTE o AJER frefataa sifufewan
ST=T TehH T SR -
2 HgO (s) 2> 2 Hg () + O, (g)
(T Afodse | Siads wh1 fenmd)
2 FeCl; (aq) + H, (g) > 2 FeCl, (aq) + 2 HCl(aq)
(7.9)
(forgmeht T FARIA 1 Hieh FaNEge | FTehem)
CH,=CH, (g) + H, (g) > H;C - CH; (g)  (7.10)
(BTEEISH T FM)
2HgCl, (aq) + SnCl, (aq) - Hg,Cl, (s)+SnCl, (aq)
(7.11)

(7.8)

(TR FAREE T A)

Fifer srfuferan 7.11 # LAoaEe ¥ A
E i i i e B ) B B s e | e
Bk FAEe o &Y § 39 At ot 81 @1 2l
SR Gt srfafsranedi o1 eam | 3@ W e € 5™
A1 1 A B Sl © foh tferdientor qen aa=ee
T HI-T HeT BN 21 T o feaw T
NERERIRie]

SATEI0T 7.1
T= G T rfufemet § tewfw fw fEEe
SRR BT Vel 7 SR feordeht eToera—
(i) H,S (g) + Cl, (g) > 2 HCI (g) + S (s)
(ii) SFe;0, (s)+ (s) 8 Al (s) > 9 Fe (s)

+ 4AL,0;5 (s)
(iii) 2 Na (s) + H, (g) —> 2 NaH (s)

&1

() H,S I i 81 T €, Hifeh eregor
Y ST ad AR 1 WA B @R A
YA T SRS i Hew o TR
Bl @1 B TESISH oh HAM o SR A
1 AT B @I &

(i) STRITS F FIM oF HROT TGHIIH T
ATereTeRoT 81 W81 B SHerdisT o b oh
HRY B BREF SRS (Fe,0,) Tl STTH
& @I
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SU=ETEE sifafwad

(iii) TR T STAIERUT o HEEHgeeh ST
Y & 7 Freepd Frenterd @ o wifeam siferdiepa
T BIESISH ST el

AfafsHa (iii) 1 =@ T gHiAT fohan T €,

ik &9 A== Afafsmaneti & o1 @e 9

qRIfa X goh|

7.2 TS TTTaRoT 3rfafeRarst

oF @9 W U= Tfaferand
&0 I8 S ok © T Frefafea g sifufwanet o
o1 SATaRdTS =1 ek ROl qYd o WA o
FNOT GifeaH w1 AFRNHO B W B; HWU-HY
FAH, SRS T GeH &1 o77=7H ot 8 @ 2,
Fifr 3 awal @ eFfaed aw difeam &1 99
W@l 8-

2Na(s) + Cly(g) — 2NaCl (s) (7.12)
4Na(s) + O,(g) — 2Na,O(s) (7.13)
2Na(s) + S(s) — Na,S(s) (7.14)

T 3TEy o Ml o eMYR W difesd
FARES, Hifeaq sfiadigs den Gifsan IchiEe &d
At ARt o w9 9 fafed €1 3% Na'Cl (s),
(Na"),0*(s) T (Na), S* (s) & &9 ¥ fera e
Sfea g fogq sTewT 3= 8 °oF SRU 7.12 9
7.14 9% 1 fafwe w1 g9 4t fora Fhd 2—

2¢e 1 ThrT
| v
2Na(s) + Cl,(g) — 2N& CI (s)

| A
2e” &I wIi«

2e 1 shrq

| v

2Na(s) % + 0 g — (Na), 0" (s)

2e” &I wIi«

2¢ 1 A

2Na(s) + S(s) —> (Na), S (s)
| A

2e” & qi

239

gferen o forg e stfafmansti o1 < = o
for@n <1 Gehdl 21 Tk o SolaeHl T sk qe g
o golaHl w1 Wi et B geid w9 o Gifem
FANTSS o GaaH 1 ATy uishd 9 § 39 TR o
o wehd 2

2 Na(s) » 2 Na'(g) + 2¢”

Cly(g) + 26" — 2 CI'(g)

S < =Rl 8 org st e ¥, o
TRl w1 e r-urE e 3@ 81 A
argfemansti =i St © ek qul eifferan wre et 8-
2 Na(s) + Cl, (g) — 2 Na" CI (s) 12 NaCl (s)

7.12 W 7.14 T i ARt o Soiee THemrem
Tt TgTTTeRaTal el ‘aiferdteRtuT sTfTferan’ aam
TG TRUT ShTaTel TG ITehar sl ‘STueram
arfrfeRan’ g &1 78T =18 s wrfiTes g fok wfeis
o STqHl SRR i IRUNG AR Tl S
TR o TR el § €t STeriiehtor 3R STaera
T T TR WIed g2 21 7.12 W 7.14 Tk 1 Safafsrane
o wifeaw, foreent SAferfiehtor Bl 8, TU=ITaeh o &9
o 1 el €, T T Ta e Teis qw i
SR SehY STTEEA W WETE! <l © | S, Sfereist
A Hoh I & ® € IR aierdienen 1 &
Fd ¥, Fifk A Fifeam gr1 K T selag wian
T &1 WY B9 B F8 HE Wehd o—
sifediaheor ;. fopelt TitelsT gRT Sorae o1 freshrem
I : forelt Tiefits g1 seiee@ &1 wifd
SFHPRb:  SolaeTIE! SRS
I TRIRTAN SATTRRH

SMIUT 7.2

fafafea sifufsran e eTemo= stfafean
2, 3fifeca aaEe—

2 Na(s) + Hy(g) > 2 NaH (s)

&1

Fifr SR sAfafeRan & saren A TH
st wered B, 9 Na'H o W= fepan
Gehll €, 3T THeRT SGATHIHAT TH ThR BITi—
2Na(s) — 2 Na'(g) +2e
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R IE I CRIE

HIW e
faerm o 5 s
Zn %1 T NN ¢ siq: Cu® 1 —
IR eTaen Teadt ALl Afqm aTazen
fora 7.1 e 4 1@ HIR 222 a1 e & aia gHarc sTI=argad afmar
Ao T 2 o soteAl o Torsshre © feh o1 Stferdienon 2l el

H, (g) + 2¢ —> 2 H (g)

9 sifufeRan &1 T STgeAtafshaet H faamee,
Hifeam o ATFHIHI0T U1 TEGNH oh STIAIA
T YT HIA 21 39 T AR R STo=ET=
srfufeman wed

7.2.1 UfqanTt s TiaeoT rfiufshand
S fos 7.1 o switEn e 2, fAe og a6 uh g
! Ueh = o foTT HhiTR A2 o e foered 5 @
T 21 S ST R g R U W R U1g oA
11 I S St © den foeram w1 Hen @ mEe @
S &1 feh 31 Zn?* 1 SIS o ®9 | o Cu®
o {1 ok faoq@ gH @ forn < geran 21 A Zn2* o
TR e gEgeH GehiEe T TeR, a1 few
GTHTEE ZnS STE&T T Hhe W1 A g1 oo
1 RF Hich 3@ S Fehdll B

TS o1 qe IR S o Told o o o
BRare i fefated —
Zn(s) + Cu® (aq) — Zn>" (aq) + Cu(s) (7.15)

sAfafran 7.15 ° 5 @ soiaei o fopm 9
Zn2* S9d1 B SHfT f5ie 1 SRRt il 81 T

fae e
foerm o st
FHIT Hl B
YRR ST

:ﬂémaﬂ ‘! |
draar o 3fg

eIl STIEed

2, A fordt a%g 1 SolaeHl 1 U0 F I
ot 2 w1 1 7k g1 faw ¢ seri 6 Wi |
A AT B @l | AR 7.15 1 B9 36 YRR
TR for@ wehd B

l_ 2¢e &1 e _l

Zn(s) + Cu*(aq) o Zn*(aq) +Cu(s

I_ ZCHﬁuﬁgT

319 BH HHIROT 7.15 G <2AE T8 SAHfRan &
HITEEAT 1 ST 1| 3Heh T 89 T 91 i
e 1 o Heihe A A T ) A
wfafsren fe@ed &t <t ik 7 & cu* 1 9% e
Twd g ¢, o foeem o H,S T yarfed e ™
FIIRF FehES CuS ST H1 Hiell I fierd 21 T8
e 9gd Gageial €, Wy R ot cu2e 3teF
1 T 3@ ST Ghdl 1 389 7 ¥ Frehd e
& o srfufenan 7.15 =1 Hreeen 1 STeherl Scael
F AR T SARW, I TH HIW g qo o
gee o Siehd faeras o o9 et sifufswar &t
fost 7.2 o 391 T8 =Hawen o STER wfed #|

R 9 % HRU = H T A & S e,
S frefefea stfufsan o &ro g—

I% l ﬁﬁﬁﬁ%ﬁ

qﬁmﬁ

fora 7.2 T dfie? 5 HIR 41g 9 fGeaR) 522 & Teltd faeraT & i 814 arelt sTq=arg=r sifufsan
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’7 2e &1 fshrm —¢

Cu(s) + 2Ag'(aq) ——> Cu’(aq) + 2Ag(s)

\— 2e i gt —T

(7.16)

el Cu(s)HTCu?* W TRAIH0T Biel & qe01 Ag'

1 Ag(s) H TTEFH B @I 1 WS Cu2* (aq) qel

Ag(s) SR &1 &9 & 5gd egeha 21 faowar o AR

W Fiohet Tothe ok St | Tl T Hialee ¢1g & o

Afafsman &1 gorHs TeEd Y el FEfatad
srfaferen sifeq & @ 28—

’7 2e &1 fr=hmem _¢

Col(s) + Ni**(aq) ——> Co™(aq) + Ni(s)

L semtam— 1
(7.17)
Tt e 9§ g fafsa g € o ammeen
1 feafd ° Ni2* (aq) 9 Co?*(aq) THI T Figdl HeaH
2t 81 g8 uRfefd 7 sfwerent (Co (s), 7 Ni*
(ag)), T & SRl (Co*(aq) 3R 7 Ni (s)) o uel &l
TARI TeU1 3 o feTq Ig qfqenfiran wesn
T o7l oh o gHarelt Wied ke 1 gfaenfiar
# AR Ko B 3 UEETd % SHUR TR
freepte &1 ggfa W senla egstl aen 39eh STl
H T el 36 TR 49X R Wehd €, T8 7R
Il 1 Yol 1 Gl TAR I W | e o
T H qord ot 1 B1 89 98 9F T § T e
T 1 qUT HIW HeoR i TRM odl 81 SHAT
Seie M TSh-&Hdl &1 ¥ Zn > Cu > Ag g3l
B9 39 %A I faeqa & IRy, i arq |fshaar
T 19 fae THmEtTe 9isy a1 o | fafs=
el o e SelaRil i Wiaaiii 1 FerEd 9§ g
T TS o ehd &, S forga S T Wi @i 3T ot
%! ‘TerafTer Tel’ HEd 21 Teh aR H B STl el
T fowr 9 92Tl
7.3 SMHHAThHITT-TEAT
TrAfafaa sifafsran, oo eRgem Siedis 9 aeH
sh{eh STel STl §, SeleRM TMIaL0T sl Ueh Sfeufared
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SR T
2H,(g) + O, (g) > 2H,0 () (7.18)
JEft 98 T el ale af 7e €, TR ot e
TE W Tehd © fh H, 9] § H W] S (3)
feafd ¥ H,0 ® A feofd o war 21 sfieRiem
W] 0, ® v feufa § faspolt feufa v e €
& O T R TR HE O % 1 Selei TAHand &
T B URUTHEEY H, 1 S 91 O,
AT B T B SIS | BH g Ui R g8 W
IR SR ® W € e 21 I8 S8R B R 38
soieeA oo (f¥9e) § I@ren S, 9 f% H 3™
Toa FTShTET 9o O SR Soigeid &1 Wifd| =&l
FHEHTO 7.18 o SR W S S el T 7, TEl A
HEEAISTh ARl arell 3= stfufswansti o 9’ o w8l
ST Hehdl T1 THoh & SRR B

H,(s) + CL(g) — 2HCI(g) (7.19)
R
CH (g + 4CL(g) — CCL (1) +4HCl(g) (7.20)

HegaSeh ARl o Icag i Atufwaet o
T faReTT &l eIF H @Y ATFHIhu-HEA
fafer <1 forenrar foman T @, ifer eromim=m srffsmaned
o1 Rl @ <1 9okl 39 fafy & =€ @ wn § f%
A U TV ¥ Afee Foifagq qe sereeH
AR G /e W B S 71 SSIone-7.18 9
7.20 A% o GHIHIUN i X AR 39 YR forad 2|
el o Wl wArget W e o gwitan e 2

0 0 +1 -2
2H,(g) + O,(g) — 2H,O (1) (7.21)
[0} [0} +1-1
H, (s) + Cly(g) — 2HCI(g) (7.22)
-4 +1 0 +4 -1 +1-1

CH,(g) + 4Cl(g) > 4CCL() +4HCl(g (7.23)

TR g 5 SN o sorae™ TR @i
FEUAT e d@-SIEl WH % T w1 T 21 TH
Toheh H A 9o W TR g1 U fF 78 ==
stfaferansti &1 werd 9 < 2

Terett Aifiten ® ava o STeRAeRTUT-HET SHehT
itereiteRtoT Rearfer =t Soridt &, T g e & smam
T e STan € Toh weEdie e | o
A hae 27Tk JegA-RUT avd | Galg BiaT &1

W BN 9% WAl 1 S oA G99 e © T
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Aqfier & A @ axa e dga-wol @1 ey

AifiTeh/2TmA o fohddl ol 1 STTRAIeHRo-HE& 1 A

S o e e fam e T E) afk e ety

AP W foRdl qe o X SreEn T W Al

Sufeerd &, (S Na,S,0,/ Cr,02) @ 39 aw &1

STFITHIOT-H&A 3Tk Feft TATI[ST i SArdTahor-

T 1 ST el ST B SHTRdIeRu-GEA i

Mo o fefefea femi i sandi—

1. @ H @as a1 SFEIH UM H YT WA F
STeFeRUT-HEA Y[ it 81 UeEd: H,, O,, CL,,
O, P,, S, Na, Mg @ Al # i qwmo[=i i
AR TO-TE T & § I 2

2. oha Ueh Y] aTet ST H ORAT] i Sireriieh -
TEA 39 A | Terd e 1 WM 81 W YRR
Na* 3TFH i STRAR-F&AT +1, Mg 3
1 +2, Fe>*3TdT i +3, Cl- 3T¥H &l -1
0> @A H 2% Wi &R g w1 I
qifiten] § STRARTOT-GE +1 erdl € e gt
T g1 UTget 1 SR Ihtu-HE +2 BIdl B
S L e AR ST s
YHFIE: +3 WA S 2

3. sifmie A § s # s
TE -2 B B1 ¥W < WK ok S1uaR fHerd €
TEA-TRAEE] qU g feEel § SR S
ARl &, SRl IS o WA TH-TW §
Ho-wY I wd ¥ WeEs (SH-H,0,,
NO,0,) H Ycieh SIS TTHTY] SRR~
He -1 ¥ gW e (S¥-KO, RbO, ¥
Y% STTads TN o foru sTiaiieniu-de
~v, Frefiftd Y ¢ 1 gHU AR Wgd o9 €,
foreH stierfisi SEHRGEINEE (OF, )del SEsfieisH
TEFISANEE (O,F,) S AfTehi H stferfrsrt 1
SRR HHT: +2 q1 +1 B T8 G
afferetor i e fearfa w felk ®, oifere =8
T e g e

R IE I CRIE

4. TTEEISH 1 SATRAHLO-FEA +1 Bl 2| healed 39
M I BIEH, el Hqe 3e ot =firek et
T (9 <) A< Al AT ) | 3T & fAT LiH,
NaH @1 CaH, W ®TEgIvH 1 3ATeRTehIvl-
e 1 2
5. |t ARl TR w1 Stfew-EE 1
Tt 71 AR § e Al o 3T TSl
(Cl, Br, @1 1) &1 Sferdierto-gen &t -1 2
FARA, S T SAAESH S 3t ° gaiferd
B B, I ST SRR {u-E&A ¢ Bidl 2|
IR — ATeRAtaTreAl qe STFuARA |l
6. AR o Heft WAt w1 St -HEe
disfa = = € e @1 g S o
Tk [T ATV i SR Lo-H& 1 sy
AT S A ok SAER o aUeR Bidl ¢ 36 e
(CO,)> | Al ARSI TN Teh ShTeiA LAY hi
SRR TOT-H&eA T AT -2 € B
3 Framl o STue 9 S7] A1 ST § Sufeed
aTufera sfesd ax i STFAIHU-G&T B0 A1 &
Tohd B1 I8 T ® Toh enifeoreh el i tiedieRo-wEn
¥FTcHeR Bl @ el STelTfeaieh el ol SATRTeh{oI-HEA
YT AT FOMCHS Bl &1 HhHAU &g I 3THh
YIS SRR S9id &1 Jeed < o @
TS o fau ST o-gen g IRl Ioadd
SAFHRTU-G& BRT e 71 ot § 8 ai-9&l |§
Y 10 SRt BN gHent o1 g% € T fohelt aa &
A T Ieady STrRIThIU-HEA STEdHReT | STed
o W Sedl St 21 A e § SR u-ge
1 9§ 7 7 ¥t @, S| fefeted Aifreni o el g
i femen T B
TG o T T TR T0T- 3T
TS T TE S FE aR feRe ST 1 ei: co, H we
1 SFHIRT-TEEAT +4 €, S THB! Aol
e ot B TE TR AR hi SRR STeree
~2 B 3! a8 € foh v ot Siledieno-gE

Ll 1 2 13 14 15 16 17
a Na Mg Al Si P S Cl
RIED NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,
e 1 AferRTH T +1 +2 +3 +4 +5 +6 +7
SATer e 0T G/ 3Tereen
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IHHT SRR ETET i Ml ¢ ST T
ICHE Wik oh SFTTER M| § oTq 1 SHFIehTI-
el 1 YT &HF W IS | forar Siar 21 38
Wik Hoha™ H8l Sl 8| 36 Yhi ARE FANEE a0
St FAEE 1 Au(Cl R Au(lCl, fer S
21 T YR W9 FONES qo RiTE TS ®i
Sn(INCL, 3R Sn(IV)Cl, ferar S 21 sfterfierr-ge
¥ qfterds ol Stferdiehtor afereen H gfadd & ®9 ¥
T Sl €, ST TE YgeEA | ot wewar a1 ¢ R
Titelist Sfferdfiha 3Taee § € o1 STqfeq e | =9
TR Hg(I)Cl, T 3T9faa sToen Hg,(CL, 1

3SMEXT 7.3

ek Hehd o1 IUANT hid gY Ffarfiad Fifieni
w1 frefd st

HAuCl,, TL,O, FeO, Fe,O,, Cul, CuO, MnO
d4ar MnO,,

'
SATFIIRIOT-F&AT hi TOFT o fafve o o
AR YA oTq 1 STRARO-T&A 39
JHN B—

HAuCl, - Au &t 3

T1,0 - Tl &1 1

FeO - Fe &t 2

Fe, 05 - Fe i 3

Cul - Cusl 1

CuO - Cu &t 2

MnO - Mn &t 2

MnO, - Mn &1 4

ST & AMTRT 1 FEU0 36 TR 28—

HAu(IICl,, TL(1)O, Fe(I)O, Fe,(I)O,, Cu(DI,
Cu(I)O, Mn(I)O, Mn(IV)O,

SAFHRU-T& o fIaR a1 TR SiadiehaT,
ST, SRR, ST A SAu== i
1 aRefed % o foau g 1 GeY o '9 T8 +E
ohd &

SATRATERTOT : ST T ugred & e it SR L-g&
7 gfgl

243

T : U U u=red # 9 T SHafR-gen °
Bl
SR : o8 31feier, s fqu 7T uered § o<
F AR -TEN | gfg I ARSI i
‘iR’ off Fed B
U : 98 i, S f5u T4 gered o o i
FrferTo-gEn § & ) 3= Reaee Wt #ad 2
SETEIUT 7.4
fag wifs for frafafea afafean ===
sifaferan g—
2Cu,0(s) + Cu,S(s) > 6Cu(s) + SO,(g)
31 TN ST 9gEH HifeT, S SAerdihd qen
st B W@ R, S sefee oiR Rewe &
@ @ B

T

omee, 3q Afufan o Tt ATYHRAl *i
STt To-He fore, fren aiumeesy &q
T T

+1072 +1-2 0 +4 -2
2Cu,0(s) + Cu,S(s) — 6Cuf(s) + SO,

=94 7W I8 frend frehrerd © for 5@ sifufsran o
TR T +1 SToEel H I SR STaE Tk
STTEE T GeHL 1 -2 H +4 Toh AR
B W T T SWA Afafwar sToeETEa
Afafewan 21 g9k Afaied Ccu,S | Fow I
SHFfRu-ge &1 9fg ¥ Cu,0 HeHs T
3A: Cu(l) SRfSe g3 T Cu,S 1 HeHh
I Cu,S 3R Cu,0 | HIW HT SRAHII-
T H1 ®wH W WEEE R S: Cu,S
ez gam

7.3.1 TTSAU=T TAfRAT3N oF UTwa

1, o erffeRamd

A fafwan 1 39 TR foen S 28— A+ B - Cl
T eAfafsransti 1 sTu=ET=a Afafswan gF & fag
Ad BH ¥ T& &I A A I a@ €9 F & SA
=ifeu) T Gft <@ erfuferand, fom a0 w9 o
sfefis o o= SAfufkard €od Bt © den e
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sifaferand, fe ereeiietisT @ afafed g awmi &
ITEN B T R, ATEeE iR’ e g
79 97t o P Hew@yul I T

0 0 +4 -2

C(s) + O,(g — COslg) (7.24)
0 0 +2 -3

3Mg(s) + N,(g) — Mg N,(s) (7.25)
-4+1 0 +4-2 +1 -2
CH,(g) + 20,(8) — CO,(g) + 2H,O()

2. UEE arifeRaTd

Fraee sfafsrand gasm stfafswanet o faudd et €
fagls & 9 rusred sifafewmaneti o sfaria ifres < =
arfersh 9l o ferafea eran €, frem & m o &1 T
w9 H B 21 39 97 1 Afufmest o 3T B

+1 -2 0 0

2H,0 () 25 2H, (g) + O,(g) (7.26)
+1 -1 0 0

2NaH (s) -2y 2Na (s) + Hy(g) (7.27)
+1 +5 -2 +1 -1 0

2KCIO, (s) A5 2KCl (s) +30,(g) (7.28)

1§ 3@ W EH U € T A srfafemanet o
T o BTEgISH i qe fafsman (7.28) | drefkmEd
FARE o T 1 SR o-EE | i gied
T e g8l w' W ff A 2w Ay © fE oasf
e AfAfRad o= T2 el §, Sh—
+2 +4 -2 +2 -2
CaCO; (s) A» cCaO(s) +

3. Taxemus srfrferamd
forenma erfufsaneti o <ifies o oA (A W)
TR Y o A (A ) g fereenfud g W )
T TH YR YR TR S -
X +YZ > XZ +Y
foreom affRaTd @ TR # S §- Ui
foreermas qen s1erg forzermam|
(21) urg feremo ; Aife & T g T ug @
e arereen o fereenfud o Wepdl 81 @ 7.2.1 &
ST BH 39 YRR 1 STFARRATST 1 31229 T
<ok 21 w1 Toreeno erffepanal o1 SuEm engentia
B T e

+4-2
CO,(g)

WA faae
T < B1 37h T SR T

+2+ 6-2 0 0 +2+6-2
CuSOylaq) + Zn (s) — Cu(s) + ZnS O, (aq)
(7.29)
+5-2 0 0 +2-2
V,05 (s) + 5Ca (s) 25 2V (s) + 5CaO (s)
(7.30)
+4 -1 0 0 +2 -1
TiCl, (I) + 2Mg (s) 25 Ti (s) + 2 MgCl, (s)
(7.31)
+3 -2 0 +3 -2 [0}
Cr,0s (s) + 2 Al (s) 25 Al,O; (s) + 2Cr(s)
(7.32)

T 9ft H oTuerge o STdfud ¢ Wt oTdel
IS Y= ¢, TR el Treehrem-arvan 3raferd
oTq 1 o | At 2l
(&) 21 fargmum : sturg favemd  sToeRITeE
sifafranstt ¥ Blsger fowemmd, siofisH fazemds
e getw erfufsrand wfter €

off &R #TqT 9o o &R I ¥y (Ca, Sr a1
Ba) g% fgwe €, Wi ida Sl 9 BESSH @
fargeaa =t 3t B

0 +1 -2 +1-2+1 0
2Na(s) + 2H,0(l) - 2NaOH(aq) + Hy(g)
(7.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0(1) — Ca(OH), (aq) + H,(g)
(7.34)
ATy, 3TeRA e % |iewa ol 9 9
STEETEEISH 119 &1 IR HLdl 2
0 +1-2 +2 —2+1 0
Mg(s) + 2H,0() A3 Mg(OH),(s) + Hy(g)  (7.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0(1) 25 Fe,04(s) + 3H,(g) (7.36)

ogd | Uy, S vide STt 9 R & R,
aredl | BTEgIeH i fareenfua Y ehdl €1 ot ©
TTEEEgeH 31 e1gett g off Scwfed e €, S e
q foran 98 et hefyad qan foq s y@R =i
Tgetl o S €1 3Tl § eiEgieH o foend &
S I T
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0 +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(7.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) - MgCl, (aq) + H, (g) (7.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCl,(aq) + Hy(g) (7.39)

737 W 7.39 % *1 sfafewmand wEmTemen H
STEETZE IS 19 TN %A | YNt &1 eeeisH 19 &
ehTE 1 i ergatl 1 Wfhaa &1 uiEEs ©, S
Fe S &4 |feha orgell d =[aq qen Mg SiE e7edd
Gfera urqaeti o fore Seuam Bl 81 fieer (Ag), Tiee
(Au) TS o1, S Yepfd & Wiha oToen § g i
T, TESRE o 9 ot fiFan T8 et 2

e 7.2.1 ° ¥4 T€ W H g ¢ f o
(Zn), HR (Cu) T TIER (Ag) =13t HT el
M & Ygfa 3T STU=Eesh  fehameieral-shA
Zn > Cu > Ag <¥Iidl 21 &gefl & G eieHl 1
Gfererar Soft e S 1 31ed Wroft & 179 ot o
T ¥ SEIEH d% e WM W 3 awl i
afferdfiehRer ferarefierar ferferer gidt St 21 g@eht aref
g g3 T W@y gt @i © fop @re foerem @
FANEE, AHES A EEEe EA fowenfud
Tohdl 1 oI | TS Y Wi sa eifeen @
o o' a1 ¥ fohan ¥eh 399 Aferdtem fazenfaa X
T 2

+1-2 0 +1-1 0
2 H,O () + 2F, () — 4HF(aq) + O,(g)  (7.40)
Tt HROT € R FARA, S qen ST
T gR1 e etfufsrand | : St faeem
¥ gfeqd 76 w1 21 T 3R TGS qA SRS
STl &I 3ok Seid faeradl ¥ FARH 36 TER

faenfia T Hed! ©—

[0} +1 -1 +1-1 [0}

Cl, (g) + 2KBr (aq) — 2 KCl (aq) + Bry () (7.41)
0 +1-1 +1-1 [0}

Cl, (g) +2KI (aq) > 2KCl(aq) + I, (s) (7.42)
Br, 91 1, & TiA 91 CCl, | foeta gH =
FHRO AH foIera o T g A § Tg=H S
Hehdl &1 ST SAfafwaiel i e w9 H 39
YR fora Fhd B—
0 -1 -1 0
Cl, (g) + 2Br (aq) - 2Cl1 (aq) + Br, (1)

(7.41a)

245

0 -1 -1 0
ClL (9) + 21 (aq) — 2Cl (aq) + 1L, (s)  (7.42b)
TANETEN B Br- @ I- &1 qdeor-fafy, e
yeferd A ‘T T (Layer test) €, 1 3R
srfaferand 7.41 qen 7.42 €| T€ TG SR TEl
B o 3t YR fooem | o eTeeEe S &
oo T Hhdt B
0 -1 -1 [0}
Br, () +2I (aq) > 2Br (aq) + 1, (s) (7.43)
SoitoH foemmm w1 stfufswane w1 SiEifie
AN Bl B1 BegEl W BelsH i Wifid o ferg
HAfereferTor fafer w1 sraeaehar gt €, fo Frefafea
sAfufF ¥ <3l 2—
2X o X, + 2 (7.44)
TET X oS dwd i YERE i ¢ T
TEEfTER @eHl - Cl, Br a9 I- i Siiedighd &
o fou wiferemel YRR wRiia Suasy 8, W
F oI F, " S5 o fog g ot Tamie qiem 99
TE B F ¥ F, W< i b fow shae faeq-eraees
BN SRRl B U oA ©, g stemE e
3T TAFT FH|
4, raETUTa Srfrferamd
AN ATl fav yhR 1 o=
sAfafpard &) sromgue sfafea & @ #1 T
SR ST Weh W9 3fdiha qul AI=Ia
Bl 81 STHHAEA Afufma § wied qwe w1
T HH W HH A SARIHTO] SHTEATT e HT Fehell
21 foramiier v & 9% qa weafus SR
e | BT © 91 THEe qiad § 39 el Wi
Fead qe et SfierdieRtr sraed W el 2l
TESISH TAIES &1 e U URfEd 3SR €,
el SRS deel o1 STEHA il ¢
+1 -1 +1-2 [0}
2H,0, (aq) — 2H,0() + O,(g) (7.45)
el WieTEs 1 o, S -1 e ¥ €,
O, W Y[ 3fereel ¥ qel H,0 H -2 37aee ¥ giefda
B S ©
TRTEH R, TehY U1 FAR 1 & Teqq o

A Frefafed @1 9 g ® -
0 +1 -3 +1
P,(s) + 30H (aq)+ 3H,O(l) - PH;(g) + 3H,PO, (aq)

(7.46)
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0 2 +2
Sg(s) + 12 OH (aq) —» 4S™ (aq) + 25,02 (aq)
+6H,0() (7.47)

0 +1 -1
Cl,(g) +20H (aq) » ClO (aq) +CI (aq) +
H,O (1) (7.48)

arffepan 7.48 =Re] foRsTeh o eI i < B
sifuferan o SHaren ERUEIRES AFE (ClOY) A
esll i eI hich TR e sl €1 T8
TAMT TRt BN foh S qen SAEE gr a8t Yehfd
¥ et €, S Sl g stfufwar 7.48 ® wef¥
Bl B, wifeh &R © T w1 srfufsran foa=t g 9,
Uiq T8 TR Bt 2
2 F,(g) + 20H (ag) — 2 F(aq) + OF,(g) + H,0())

(7.49)

TE A I I 9@ ¢ b erfufman 7.49 o
e Tqsii 5@ ¥ forn ter oo sifadio ot
i B weEtE R fe@ren e e sHeRr snveE S
T ¥, FifE o 99 T fF wqeiiy weifue fagg
O T BH oF HRUT AICHS STRITh0 STaEe
TRFeTd & HX TRl

TR qqd g g TR Tl B wgeid
STEATIIA Y et <1 Hehll|

3ETEITT 7.5

T W i @ i s Yot el
<9It 3R =2

ClO", ClO,, CIO; T ClO,

39 |t wfeis 1 erfafwad off fafew, st
STEHIIAH S B

&

FARA o S SATedlsSH Tl H ClO,
ST el <!, FAifoh S SAferdiaArH H
FALA STIA IoAR SATFARIOT T +7 |
Sufterd 1 99 i ST 1 STEHAAA

sAfafrand 39 TR -

+1 =l <
3C10° - 2CI +ClO;

+3 -1 +5
6Clo, hv cr + 2cl10;

+5 -1 +7
4Cl0; - CI'+3ClO;

R IE I CRIE

3ISTEITT 7.6
fafafea eToemu= sifafewaeti =t afied
Hiferg -
() N, (g) + O(g) -2 NO (g)
(@) 2Pb(NO3)4(s) — 2PbO(s) + 4 NO, (g)
+0,(g)

(1) NaH(s) + H,O(l) - NaOH(aq) + H, (g)
(®) 2NOy(g) + 20H (aq) > NOs(aq) +

NOj; (aq)+H,0(1)

&1

srfafman ‘o’ 1 Aifier i SeES al
o GASH GRSl §1 98w SAfufsman s
IR B AR ‘@ | o Eee e
A euufed e @1 gl 3@ erfufwen w6
e Joft o offehd hed €1 eafafeman ‘v’ |
S H IUfrd BRgeH 1 faXurmH eRgEs
A §N BIH o Horea®y SEEESSH 19 sdl
31 gHfor 3 forem stfuferan’ wred <1 siffwen
“F' 4 NO, (+4 3T9ET) & NO, (+3 7T
e NO; (+5 31awen) ® STEHMuH el 2l
zafey I8 SAfAfsha ST9MeA  STa=ET=E
FAfuferan 21

ISR 7.7

Frefafea sfafwad e <01 9 =1 Bl 872
Pb,0, + 8HCI — 3PbCl, + Cl, + 4H,O
Pb,0, +4HNO; —> 2Pb(NOy), + PbO, + 2H,0

&
&g ¥ Pb,0,,2 HiA PbO @l 1 Al PbO,

H1 TEHHWIEG fAgo 21 Pbo, § T I
SATFARTT STEET +4 ¥, S PbO | oS i
TR} STRAHI ST +2 T PbO, TH TR
SeRfiSe (erdienur o &9 H) i it Afafsman
Y Hehdl &1 AT HCl o FANES S &l
FANH o SAferdiehd T Wehal 81 81 I8 i M
o A =ifeq o PbO T & SieEs Bl
ESIGLCIR I ERI
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Pb;0, + 8HCI — 3PbCl, + Cl, + 4H,0 Jfh HNO, T¥ T SHaRiR §, 3Td: PbO,
1 A H e B FHRd €S- Jo1 HNO, & <1 B el sTet-&m 1fifmer &
?;‘gf&Hgﬁﬁ% * 210 9PbO + 4HNO; — 2Pb(NOs), + 2H,0
4 4 19 0 39 sfafean ¥ PbO, I HNO, & Hfd
PbO, + 4HCI — PbCl, + Cl, +2H,0 fafsparar HCI 9 &M aret sfafwan 9 ofem
(3TTe= Afafsan) 2t 2
TrTares  atferdtentuT-ge@am  faremama

Ffi-wdl e B9 W A A fen € W Al @ o # siede-wen feres B g s C,0,
(Sl FEH H ARG 4/3 ) Br,0y (el AHA # SFERU-GEN 16/3 €) 99 Na,S,0, (S Few
® SFET-EEn 5/2 7)1

e W ga g fF fees afediww-gen wied w2, e seee w1 SRR i e
T | e § s e seen Ufid fhT W ® T %1 e -gens 1 sled § a6
TEel § 90 B ¢ R 9% a@, Fee e SEe see B R, S-a s sewen § 3ufem
21 C,0,, Bry0, @1 S,00 wieie #t gl # fefafag aRfefml fed &

(T FE(FEE) C,0, H WEA B-

¥ 0 42
0=C=C*=C=0

Br,0, (IEaMisT®RIEEE) & W& - O=Br —Br—Br=0

S,0F (37 9MARe) F TEA - 0—S—S—S“—S—0

vos vl & aufed T SH o o o wHmE ot e sEen quia 8 9 %y
B & 6 C0, % § w42 S doen § e e v e o § ¥ o e eid wen
4/3 %) E ¥ fRR S T FEA D SARRO-FE 42 T 9 A wEH & Y € S §ER Broo, ¥
M ol I TR SIMHA wT SN e +6 € A1 d9 ot S W] F1 SHAR e +4 2|
T R fR e gEn 16/3 g ¥ R 8 T YER 9 wivie S,0; # fRN Al <Hi Aot +5 e
R AN d9 9 I YW WA G 9 B UR Wewt W] i e -gen @ sfed 5/2 @,
ol ad § s ol TN i S-S FAY: +5,0,0 41 +5 R

T YR g TE Y e §Ed € b FeTonh S Sl i BH GEMRl § ol Wiy qu aredrenal
BT W G W & AT A 21 3k afafed s off o fE fvm q@ ® faeen st
g fe@, @ w6 g o WU R A chad ofed el ol ¥ ard H 39 e favw § w9
sfeds Ui S st § (S ded T G TR S @At @)1 Fe,0,, Mn,0,, Pb0, T8 ¥4 W
At € 9 fag awEs € Ay ug A frers s B £l 0, T 0 ¥ ot faeors s
SR T S T T FE: 4% T -l R
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7.3.2 TU=EUTd ATAfhareti st dqe=

s eAfufswanett & wqer o fo 31 fafust @
AT B 21 TH W uw fafu srqmmaes w1
ffeReTeRo-TE | URedd W oedia © 9 ged
fafy o stoeara= sifafsran =t <1 9 | fawed e
ST B—Weh W SRRt qe SO W q=EE| <Al €
fafusti 1 y=er € qen safe-foeiy STaet gesTER
ST JENT LT 2
(=R ) ferdieRtoT-wE fafer
311 srfufspaneti skt wiifa stferdierTor-To=re stfafmansii
o fau off foeen & 9 o a1t urel qon s ATt
3R} o YA T o =T 37 &I G SHeriehu-Ge
fafer &t 70 Wi 2
g 1 : 9t sIfywiehl 9o SRl o wel g7 fatau)
g 2 : AfafRan o Fft I oh TS i farEet
39 TSN & qEeny, ST stfadfm-gen |
e &1 @I 2l
g 3 : Y TLAY] 1 R 3TU]/ ST hi ST I0T-
e ® gfg a1 g/ i T sl Afg s e
q 2, a1 SUgE W& | U HifST, qIfh F IHE Bl
wTd (afE aeht o foh J a=red e @ @ € qen
T ¢ i T 2 W 2 A1 faeihd: 8 @R,
a gufeT 5 $9 T F9 Tgdg B A1 @ ATHReh!
T 3Rl o T H Ffe T A SAfiR-TEA s
R § Freffa et 1 T )
Ug 4 : I8 off Hfv=a e o T 9 sifufepen sefia
Teqd § B R, 9 HY A OH- 319 SUge T W
Sfeu, qfeh A TeRRa] TN ITUTRT T ol STERT SR
BN Afg stfufsan el wream | wo= it ©, o HY
STEA 1 YA HIfST) afE &rid wead 81, @ OH-
3T T IYANT e
g 5 : AR A1 IRl H -39 SHghT, HTh
Y M SR TEISH WS i & T THE JHET|
3T SRS oF TRATIST ki & Fi ot S Hifsu)
I el den 3SRl H (A AR)  SATRASH
AR 1 TN UH GHMA T, df R Ggferd
A== S <t €

3N, 0 FS SIER0N i Fe=dl ¥ 3 UGI h!
TuEmi—

R IE I CRIE

IR 7.8
wfE eEREe (VI), K,Cr,0, &1 difead
FEHEE, Na,SO, ¥ i Hieqd § shifHas
(I11) STEF T e AT o4 ot 4 3TafTeR
sAffsran fafam)
W O
g 1 : Sfafke 1 @i I FRR B
Cr,0. (aq) + SO,” (aq) — Cr’'(aq) + SO.~
(aq)
TS 2 : CrUd S &l Arfisho-gea fafau—
+6 +4— 3+ +6—
CrZO?_ (aq) + SO? (aq) = Cr (aq) + SOi_
(aq)
Ig 39 9 K1 GOk © [ SEHES A
ATeReTehNeh el HehIge SME AT=Eh

g 3 : edww-genst it 9fg K g a5t
TUAT FHIfT 1 T Th FHH FAEL—

U5 2 9 BH <@ Tehd © foh HIfHTT IR Gou
1 ATl g@ § qREde g2 2| hitHan
1 SRR T&A +6 W +3 T qREfdd el 2l
srfafsran ® <€ SR Sifeem &t iR ge
T +3 1 T 7 T G 1 AR F&
+4 9 +6 o uREfid 81 S 21 S AR TeHL hi
ARt T | +2 i gfg g @1 9fg ek
B I Th THM s°H o fol <€ TR shifia™
A o TgE He 2 fafa 3k gethe e
& gHE g 3 fafau) s gt & 3Hf
3R RATISA hi & Ffeld HIfeT| 36 YR
T U FW © —

+6 +4 +3

Cr,0,> (aq) + 3503 (aq) — 2Cr** (aq) +

+6
380, (aq)

UE 4 : Fifr I8 ARKRA sTAa HWieAd H
GO 81 W € q1 SHT ST ok ST R STeE
Th GAM & B gEfaT 9 @R 8H Sifey,
o9 sTafte sTewT T §HE 7 Sl
Cr,02 (aq) + 350 (aq)+ 8H — 2Cr’"(aq)
+350,” (aq)
UE 5 : 370 H BIGH TSN &I UM Fifel
Hqferd sTo=u=a AfafhRan o & o fag
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TE MR SUgH Hem H Wi o i (A

4H,0) I Sifgu—

Cr,0. (aq) + 35S0, (ag)+ 8H' (aq) —
2Cr’ (aq) + 350, (aq) +4H,0 ()

IETEIUT 7.9
g WeH § HTHE AP SRS e §
Hfea smafe sAfaferan gt fafeau)
&
U 1 : GHIHIO 1 @ 39 TER 9§ o
MnO,(aq) + Br (aq) = MnO,(s) + BrO; (aq)
Ug 2 : Mn 9 Br & Afadeo-g@&n fafau)
+7 -1 +4 +5
MnO,(aq) + Br (aq) ->MnO, (s) + BrO; (aq)
Ig T O k1 guk € fF wWHTH e
HiFeh e & 1 SHEE 3EA SAT=9F
g 3 : fEEO-HEn ¥ gfg ik g &t
MU ST qel gfg 3R B Rl Tw HHH
SET
+7 -1 +4 +5
2MnO,(aq)+Br (aq) - 2MnO,(s)+BrOs(aq)
Ug 4 : FHife Afuferan e qean § 9= =
T © q1 AR Y Tk T Tl ¢, 3afen
A SEY Th THE s°H o fau I8 AR
20H A Sifgu—
2MnO, (aq) + Br (aq) > 2MnO,(s) +
BrO;(aq) + 20H (aq)
UE 5 : 3d | oA THST ST TUMET it
qq WE AR IUGSH & § SA-AuST (A
T H,0 317) i Siifet, fed dgfea sTo=—im==
sifafsran o =1 ST
2MnO,(aq) + Br (aq) + H,O(l) » 2MnO,(s)
+ BrO; (aq) + 20H (aq)

(@) 3rg-atfiaferar fafya
zg fafy g <A stg-sifafsransti w1 SterT-stem
Taferd & € 921 9% H Al i SigeRt Hdferd
sifaferan o % B

OF <ifse f6 B9 Fe2* 39 W Fed* oA o
TEHMS IMPHE  (Cr,0)* §W o7dd mreAm
ARt it wo= we €, fEd cr,o*
A T Cre* P W UFEA Bl 21 3§k oI
7y frafafed #ed 3@ -
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g 1 : FHferd THRR Hi afis w9 H fafe-

FeZ+(aq] + CrzOf_ (aq) —> Fe’’ (aq) + Cr3+(aq)
(7.50)
g 2 : 3H HHIH I 3 g -Arafranet | fawer
hifoTe-
SRR 375 @ Fe®' (aq) > Fe’(aq)  (7.51)
AUEIE 3TE ¢ Cr .05 (aq) »> Cr (aq) (7.52)

Ug 3 : Y& 3Tg-oifuferan o O den HH Ifafea
gt AN w1 Ggfad wifeal org-sifafsmar o
sifafed Teemogstl i dqferd & o fag Crs &t 2
T TN Hd | SR 27g - AR Fe T H
fau weel & Tgferd 2
Cr,0. (ag) — 2 Cr’'(aq) (7.53)
g 4 : 3T WieEm | U gHaTelt 3Tg - ifafwan
H O T % Her o flt H,O 9¢1 H W] o
Hqer o faq H Sifsul 39 &R 86 fefatea
srfufsran fierdt 38—
Cr,0; (aq) + 14H" (aq) — 2 Cr’ ' (aq) + 7H,O (1)
(7.54)
g 5 : Ag-srfafsmet H swanh & Hgem & fau
ToleR Sifgu) S org-arfufsmanell o selwel i
G Uk Sl W o T STevehdigaR R T b A
THI 1 ST T W IO HIFT| STE H Ggferd
FTd U SATFHIHT I @R 39 JHR forad T
Fe” (aq) — Fe® (aq) +e (7.55)
3@ SIU=IH G-k &+ a6 3R 12 ==
A 7, 6 T WIS A T
Cr2072_ (aq) + 14H" (aq) + 6e — 2Cr3+(aq] +
7H,0 () (7.56)
A 3Tg-Afafohanstl W SRl &1 W@ 99 I e
o fau sttt eTg-sifafswan &t 6 o oM &k
79 YoR forad &
6Fe”* (aq) - 6Fe® (aq) + 6e” (7.57)
ug 6 : A Tg-AAlRsT w1 Sed W 7H Ui
arfaferan ur hed € 9 <Al SR o selee e
F I 2
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6Fe2+(aq] + Cr2072_(aq) +14H'(aq) > 6 Fe3+(aq) +
2Cr *(aq) + 7H,0() (7.58)

Ug 7 : Hoafud &ty f& THRwr o SEE SR
TRATYST 1 GEAT Al SAEY HHH 21 e 3 qdieror
<ol & o wefientor o RATOEt i W qen STe
#1 0 e Gqar 2

gRF wem W oifufeh i ued @ S UHR
Tferd wife, S ot Wi | hid €1 W’ |
THIHTOT o AT SR H S 1 W@ o & OH-
Sirg EfSQ) STl HY o1 OH- WHiehiol T S T &,
&1 I ! g H,0 fa@ Gl

R IE I CRIE

MnO, (aq) + 4H" (aq) + 40H (aq) —
MnO, (s) + 2 H,O(l) + 40H (aq)
H' 3T¥A de OH 3T & 41 %l H,0 | s&er
T gROTH FHRIOT 59 -
MnOy; (aq) + 2H,O () > MnOs, (s) +4 OH (aq)
Ug 5 : 39 U H BH I SAg-srrafmAen H
I HT T I T fafr g7 w2
21 (aq) > I, (s) + 2e
MnO,(aq) + 2H,0(1) + 3e” — MnOy(s)

+40H (aq)
AR B TS UEH GHA o M o fag

3ISTEIUT 7.10
WHTHE (VII) PF a9 e o SeEs
dqEE, 1 ofvass A 1, 9o His (V)
HFEE (MnO,) ¥ SHodidd w1 gl
ST AR Rl TAH ael Hfer STt
sAfaferan fafau)
&
g 1 : Tecd €H erel GHiehl foad g
MnO, (aq) +I' (aq) — MnOy(s) + I(s)
ug 2 : § arg-Afamad T YN B

-1 0
SR STg-fufehal I'aq) — L (s)

P +4

TTFIA G-3RI MnO,(aq) — MnO,(s)
g 3 : SRR - fafhan | [ 9] 1
T HH R g foed 2-
2I' (aq) > L (s)
U 4 : O W] o Fqe o T g9 Iu=E
stfuferan § <€ SR 2 -39 Sied o
MnO, (aq) - MnO, (s) + 2 H,O (1)
H 719 % §qe o forg 3w a1 8k 9R H
P g < 2
MnO, (aq) + 4 H' (ag) > MnO,(s) + 2H,0 (1)
iifer srfaferan et @eam o et 8, safa
4H" o foTT THIeRYoT o 3HT 3R 9 40H SIS
[ R

SRR TG-ATRAT I 3 T qAT AT=IA
a1g-arfufsman =t 2 9 o HW 2l
61 (aq) — 31, (s) + 6e
2 MnO, (aqg) + 4H,0 () +6¢ — 2MnO,(s)
+ 80H" (aq)
g 6 : I TG AAfHaeT i g <Al AR
% SolERl & (O F W I8 GHE I
BT 8
61 (aq) + 2MnO,(aq) + 4H,0O(l) — 3ly(s) +
2MnO,(s) +8 OH (aq)
ug 7 : oifa" g swiar © fo qE o %
AT 1 HEAT T ST hi 3t o FHHT
Tferd B
7.3.3 AU Affshams w amenia
STTHTIA
TR T o &9 UHt s1gAe fafy oF dusk H o
&, 5188 & faer ) e pH Gageiel Gg=e
FT T H TR faeeE @ 9 w3 § 9uE ®9 9
A== e & ST fafer ST < bt €,
e SToaTed Hoiiel §gEe 1 TAN T
feRe/eiadide &1 Yoo o w1 ST Gehdl 2l
SYFATEd AT W HgEe ol gAn Hefateaa
IR g Trefa femen e g
@) @ ®iE AR (S @ fret el 0w,
SRI—TEHTE P MnO, ) WEgTS (Self indi-
cator) %1 Hifd 14 LT &1 56 AT=FF (Fe*
A C,0% ) T AfTH WM SHaRd ol g1 8, dl
99 AAfIg W B €1 MnO; STEA i Tisal
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10 mol dm= (10 mol L) T FH e W
T T H YW R woe Red §1 THd
qeafeg W U1 =gAa 9§ sifaeifed g S €, Sel
STUEI AT STFAThReh STIT Hiel THHHHI0T-
fufd o ergER g9  wen o e )

(ii) ST MnO; o SIHITH § €Il €, A 991 hig 11—
Red Ta: TE g B, @ @ oft gue €, S
JTEEF ok ATTH AN & UM & S W W=
Aferfeha Bleht k1™ &1 § TI-Tiad= id 2l
THHT HaaH ST Cr,02 BN & e 7, i
T gush e 7, iR geaferg o <1 I8 SEhia
THIA goeh i SR hieh T8 e W 98H
FXT B1 3 YRR I8 3TAfelg F1 geIeh Bl 2

(iif) Tk 31 fafr oft Suered ®, S Trereh IR |H=
off B THH TN el 37 AMHHRHT doh Hftd
2, S I SRl &I AR H T § 3T
o I TW—
2Cu”*(aq) + 41 (aq) — Cu,ly(s) + I,(aq) (7.59)
9 fafy 1 MuR ST &1 =E & WY Teq

el T A qA AASH I AETHS AF 9 fow

arfferan €, S eTo=ET= Afufsan ot 2

I(aq) + 2 S,0; (aq)—2I (aq) + S,0,> (aq)  (7.60)
72l 1, 91 ¥ sfaer 8, KI % faee o K, &
w9 o faera 2
feg w W TR TEEEl WA &1 99
wrfEfhd T € E
7.3.4 JAMRATeRTUT ITHAIUT skl HHTY
ST fae=m1 ¥ o9 78 9 T 2 % SuEE
faferl o1 forerra TEaER 2iar 7@ 21 foshre &1 98
A 1t ST 21 arEdel W S THT Ul ek ST
ygfa i sifaferen # W T (e =@ ifeR) R
TR 3R T S H B9 o B9 H qe SI=ad
TSfd 1 SO SE-gig o ®9 H @1 @ ol

7.4 ATAUST TTAThaATd aem
TAGEIS UehH

7fg fsTeh 1 B HT HIR Tothe & faaa ¥ gard, ot
arfaferan (7.15) o SITER ETa w4 K@ < 21 5|
A= ATAlE % SR T § SR W g

251

o o TR 11 o7k a1 Siiardentor fren o1

o &9 W Bl § A1 I SFHT T STT=IA HITR &7

o B9 B 81 39 AR H HOH1 BT Sesi il 2

arferfepen ot Sort farg St | wiafdia i St €1 3ok

foTu TR Hewhe faeram | e o1g o1 goraehior S

T 1 Sl &1 B HI Hethe el i Teh siehl

T T ©, FIW F1 D A T H) 390 A o4 &1 Th

TR e ¥ f7eh ethe Hict Srerd € a0 ek 5 5

o1 Uil 59 STerd €1 TRt oft sfteht o whig off srfufman

&l it qen <Al SRl ® o1g IR STk A9 & S

o IS W Teh & THEA oh SToea AR eferdisha

T Tk T SURERd BId &1 A SToa qe e

TG - Afferanat o Sufterd S =1 Sl €1 et

e Tq=r rfafemaneti § rT of @ usref o e

oIl STI=TaId TEdl i Ueh @1 Iureerfa o efem |

1 TR i 2

g AlFHiPd WEY hi AUAId WEY 9 Th

et T a1 TR {1 gR YR R S@iar W E,

S TGS (SH-SIE/E) 1 S 21 I ok

fau, 5@ w@m § < W FE H zZn®/Zn q

Cu®'/Cu §RI <= T 1 SHT W SR Ty i

AU T@EY ¥ s fo@n Wi g1 ot B9 hiw

Hehe He aTel s i foTeh Fothe =idt arel sl

& T Wl © (e 7.3)1 S iR o el 6

TEU-Hq g Sed ¢ (V-9 U SFf # TH

it €, T wefem wiEe a1 smifem A %

e 1 WA UR-TR' o 91 et U et

H T qe1 3T I Sl o =4 €)1 T aAl

foreremt w1 fam Th-qE § e gu S WU eH

fopen wmar 1 Sk qen W 1 ol i T qe
feog & WEuE g g oh aR W Siel S @)

o= 7.3, 958 252 H A & Faeen & ‘S v’

wed & & fe ‘e’ (a) fefa § =i €, @

et A F A s T A A e

R ¥ forgd- o1 wafed = gt €1 feae i 317 et

& T U € -

l. Zn ¥ Cu?" T Ioiael o1 TAMGRI Jd&l &9
Y 7 gL I TSI HI TS are ifcdsh R ok
BRI BT €, S R gR fEd- o ® vere & ®W
o grtan T B
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-

J &

AT TR ToT

Zn—»Zn*+ 2e”

CECRE
Cu* +2e—» Cu

fasr

R IE I CRIE
7.3 Sfact o7 1 TSI TS W Zn 3 ST

2.

T 391 ST aedl IRYY @ hele ek vgad
g1 9 & X FT URTY FaU-dq & weFH G
ST o AT G W BT 81 £ ST o
fagq-gare &1 faen gotaeil & gare &1 oo &
fearaia &1

T dint H @ i | TR dht oF =i i IR
AAU-Tg ok HIEAH 9 AP ok STRTHA R e
Jefed Bt 81 B9 S € foh shiw iR fgen =t
el % ‘goiaeis’ #ed €, o fawa &1 i en
W & fagd- 9 1 yee w99 2l

arferent 7.1 298 K W UMeh SoiaRle fava-amam
P Selld Tl o &9 H 9o Sl g9 o ®9 § Sufeerd €: 79 qe1 31 1 g qel s g s9ien e

SAffshan (ATafihd WEI +ne” — AIAHd TEI) E°/V

T F,(g) + 2¢ — 2F 2.87
Co® + e —> Co?* 1.81

H,0, + 2H* + 2e- — 2H,0 1.78

MnO, + 8H* + be" —> Mn?' + 4H,0 1.51

Au®t + 3e- —> Au(s) 1.40

ClL(g) + 2e — 2Cl 1.36

Cr,0,> + 14H" + 6e~ — 2Cr®" + 7H,0O 1.33

O,(g) + 4H" + 4e — 2H,0 1.23

MnO,(s) + 4H" + 2¢e- —> Mn?* + 2H,0 1.23

Br, + 2e- — 2Br 1.09

NO; + 4H* + 3e” —> NO(g) + 2H,0 0.97

2Hg* + 2e” — Hg,** 0.92

Agt + e —> Ag(s) 0.80

Fe®* + e — Fe?* 0.77

0O,(g) + 2H* + 2e- — H,0, 0.68

B L(s) + 2 3> 2T B 0.54
& Cu' + e > Cul(s) E 0.52
: Cu?* + 2e- —> Cul(s) 0.34
E AgCl(s) + e —> Ag(s) + CI- E 0.22
I AgBr(s) + e —> Ag(s) + Br- i3 0.10
2H* + 2e- — H,(g) 0.00

Pb?* + 2e- — Pb(s) -0.13

Sn?t + 2e” —> Sn(s) -0.14

Ni?* + 2e- —> Ni(s) -0.25

’ Fe?* + 2e- —> Fe(s) -0.44
Cr3t + Ser —> Cr(s) -0.74

Zn? "+ 2¢e" —> 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 —> Na(s) -2.71

Ca?" + 2e- —> Ca(s) -2.87

K"+ e — K(s) -2.93

Lit + e —> Li(s) 1 -3.05

1. ok E° &1 3t 7% € fF Yo g HY/H, %1 o o T9d STTEEe 8
2. ¥ E° 1 1 % ¥ TR Ief g HY/H, %1 qa § gaa ST ¢
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SU=ETEE sifafwad

e TR o fave Wi ‘geleis fawa’ weEd B
IfE Toiaere Al o o o arel |t e+
THE dixd @ (IR soeee sfufeea # & fm
feherdt 8, @ SH U IgHeHd @ W B =1ew)
qern sTfuferan 298K W Bl &1, A Y% oo W
fawa =1 AFE ToeRIe fava wed B Wl o
STTER, TESH 1 AHek soideie favd 0.00 dice
T 2| T ol SR % fou soeere fava
1 HF Aihd THEST Sl SATedigha/T=tad Taeel

253

F1 ufersk w9 1 AT B1 E° oF UM B I
ad ¢ fF T W HY/H, BT g § sfusw
SIfeRAeTell STq=meeh 81 e E° 1 31ef T ¢ o
H*/H, & qo § Tk 90 0=es ¢ OME
ToRrE fawe sgd mewyol 21 39 e wgd o Tl
ST SR o faerdt €1 e g g oS
sAfufmaetl (sv=em sfufea) & oFE oS
fawa @& @M dfees 7.1 § KU g € goeRE

safafsmranet den el & R § oIR) i fawar | a1y
STt el | T_il

HRTIT
SAfaferaesti 1 U Hequl ot stqerE st €, oy siferiteRtuT de STUeEE Y- B T
TH U8 U i YR 1 HeheurTd &R 9 & ¢ §—Terufaftad (Classical), SeieRieh qel SAeriehio-He&|
T HhCUAIST o YR W SFHRT, Y=o, AR ( MeRdiee ) qen = (feae) =i
FOE T E| WA i ok Sfaid st o-gEA 1 i o v @1 A <Al sifaRieRtuT-HEAT qe
AT g Tafrat sro=ai=a stfafswansti o gt foae o Swantt 21 sroeem=s sttt &
oI Tt o fafer feman e 0T, erasre, fawemes qen st Reted g 9o Soiaeis Wehd &1
SR Sl TEd TR T B ISt rfufmaneti w1 o sifufwanet qon Wall o teFER W AT

STAFANT B R

A

71 Tr=fafas wivis o yds @ifea T &1 S-S &1 AR sifse—

(%) NaH,PO, (@) NaHSO,

(¥) Cao, (7) NaBH,

(®) H,S,0,

(1) H,P,0, () K,MnO,

(¥) KAI(S0,),.12 H,0

2=2

72 Trefafed Dfier & WEifrd qwl o1 s o-He 91 § 991 39 YRumH S 379 Y uw

W &7

(%) KI; (@) H,S5,04 () Fe,O0, (%) CH;CH,OH (¥) CH, COOH
73 TreAfafed sfafwmet o sroe=m sfatmaet o v 9 ifae wiftd 3 w1 5aE

(%) CuO(s) + H,(g) — Cu(s) + H,0(g)

(@) Fe,0,(s) +3CO(g — 2Fe(s) + 3CO,(g)
()  4BCly(g) + 3SLIAIH,(s) — 2B,H,(g) + 3LiCl(s) + 3 AICI, (s)

() 2K(s) + F,lg — 2K'F (s)

(¥) 4 NH,(g) +5 O,(g) - 4NO(g) + 6H,0(g)
74 TIHRA 9% 9 Afafwar w78 qREdT andt

H,O(s) + F,(g) > HF(g) + HOF(g)

30 AR o1 STo=ET=E ity Tt ity

7.5 H,SO,, Cr,0” @ NO; ¥ T, SHIfHaH Tl EeIs i STFhvl-THE s UM HifsTu)
1l € 3 TRl HT YA AR 99 THH T (Fallacy) 1 Tqdishor §ifsu)
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

fereAfertaa et & o fafay—

() =Rl (1) FARES (@) fawa (1) Tche
(M fa (V) sieEEs (7))  ofeEm (1) gehe
(¥) &I (1) e (A witEEm (1) AwEe

37 a1l hT G dAR FI, f5H FEH — 4 T +4 TR KT AN TEIOH —3 F +5 % I

SfRAIRTT e Bt 2

1ot srfafsransti o TewT SRSTEES A1 TRSISH THHEE SR T ST —ar!

& = | foran id €, Safeh ST qen e ST oheiel SARARNE o Y § &l b2

T sAfufsrensti =1 Ifae—

(F) 6CO,g +6H,0() - C,H, Oy aq) +60,(g)

(@) 0, +H,0,l) — H,0( +20,(g

Ay o 3= Frefefaa &1 9 fae s sfaa w1 82

(F) 6CO,(g + 12H,0() — C,H,, O aq) + 6H,0() + 60,(g)

(@) 0O,@ + H,0,) > H,00 + O,g) + O,(g)

SRS STI=ET=d SafRaes (%) qon (@) o = &1 fafy gemu)

AgF, T SfeeR ik €1 afE 78 o7 Y, @ 9% At T 1 Afermel Seriiewre # it

w1 H B F?

‘57 off Tk SfleRTeRIR T STTEEe b Wi AT T i S €, el STuEEh o ST

o TaR SffeRdTeRToT STereen o1 2Aifieh qen Aferiieheh oh ST § Seeay SAferiiehTo] afareel

1 FifieR a1 17 39 gaed i St A Ssrer 3 if)

T U0 1 TRl i ohd THSTU?

() Tl e weferm wHTe qen el wefiem wHTe g € siedRr &1 R
ff et @ gk I A o foIY T9 Uoshieiosh WREH WHTHE T WA
iR o &9 § Fl w0 &2 79 Afafpa ok fau wqfer sToeETEa gHior
sl

(@) FARESTH wETR Al | A% Torgfier o7t Se R g died 74 areft HCl 7
T Bt €, W ARk fagor | s sufted @, A g S Y ol 9Ty e gl
g,

frfafaa sifafwaet ¥ iedisa, i, iaiisRs qon = s ggenqu—

(%) 2AgBr (s) + C,HO,(aq) > 2Ag(s) + 2HBr (aq) + C,H,O,(aq)

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

(71) HCHO (1) + 2 Cu”’(ag) + 5 OH (ag) — Cu,O(s) + HCOO (aq) + 3H,0()

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

(¥) Pb(s) + PbO,(s) + 2H,S0,(aq) — 2PbSO,(s) + 2H,0(])

frfafea sfafsransti o T 21 STu=me oedethe, STESH T SiHF § STe-3Te TR

T srfufsman =1 i 272

25,07 (aq) + L(s) = S,0. (aq) + 2I(aq)

S,0.(aq) + 2Br,(l) + 5 H,0() — 2SO0 (aq) + 4Br (aq) + 10H (aq)
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7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

7.23

7.24

sAffenan 30 gu fag FIST ff ToleHl & Tqeiiia 93 iR qen esgreias A §
TRSIETSH 3T IS T B
foreAferaa sfufsman #= et 8—
Xeog_ (aq) + 2F (aq) + 6H+(aq) — XeO,(g)+ F,(g) + 3H,0()
TR Na,XeO, (FH®T TH 9 XeO, ¥) o a1 ¥ 319 30 aifafsran # o frehd fravra
T &7
frafafaa sfafsmanstt o
(%) H,PO,(aq) + 4 AgNO,(aq) + 2 H,0(]) - H,PO,(aq) + 4Ag(s) + 4HNO,(aq)
(@) H,PO,(aq) + 2CuSO,(aq) + 2 H,0() - H,PO,(aq) + 2Cu(s) + H,SO,(aq)
() CH.CHO(l) + 2[Ag (NH,),]'(aq) + 30H (aq) — C,H,COO (aq) + 2Ag(s) +
4NH, (aq) + 2 H,0(l)
(%) C,H,CHO(l) + 2Cu”'(aq) + 50H (aq) — &I Ufadd =&
T sTfafwansti @ Ag* dam Cu® & =FeeR & fawg # frend femfam)
T ToR Ty g Frefetad Yot sfafHEe i s HRT —
(%) MnO, (aq) +I (ag) > MnO, (s) + L,(s) (&a wezm)
(@) MnO, (ag) + SO, (g) - Mn”" (aq) + HSO, (aq)(T=ita Heam)
(7)) H,0, (aq) + Fe*" (aq) - Fe’ (aq) + H,0 () (Tl Hreaw)
() Cr,07+ SO,g — Cr’ (aq) +SO,” (aq) (r<fg mream)
frefafaa sifafsranetl o SO *1 oA SoeeH ad s -gen fafy (s
HqreAm W) G Gferd HISTT qe T SAaiehior 3R STI=Eshl i UEwH shifeu—
(F) P,(s) + OH (aq) — PH,(g) + HPO, (aq)
(@) N,H,() + ClO,(aq) — NO(g) + Cl (g)
(M CLO, (g + H,0,(aq) - ClO,(aq) + O,(g) + H
fferfaa arfafwan 9 o #H o ger 9 # Fehd e
(CN),(g) + 20H (aq) — CN (aq) + CNO (aq) + H,0()
Mn? 3T faee # STeerdt a1 € 9o ST 57 Mn2*, MnO, iR H' 3T <1 81
39 Afaforan o fou wgfaa st aeet fafan—
Cs, Ne, I, 9o F ¥ U9 T &1 989 &if9Q, S
(F) ohael ROTCHeh TR0l STereel Y il
(@) ol YA STRAHT0 STeeel YEf¥ i 2
() RUTHE A IR S SR e Ta el 2
(F) 7 FRUMHE 3R T & s TR0 T Jai¥a e 2l
S o YIGH § FARH I WAN W o Sl 1 FAR i AfUehdl e el 2
TehISEAFAES U e Hich 39 SAfehal &l X a1 Sl 81 il W eF o 39
ST=ET= qRerd o fag dqfea aeR fafau)
0 IEIh H <t ME STad ARelt F gerar ¥ frefafed e o 3w fifse—
(%) dfad stergetl & 919 SART, S STEEUEA i ifufwar v w wehdt &)
(@) fH= 9 a1geti & M Faee, S STEEEaed stfafsan weféa wT w8
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7.25

7.26

7.27

7.28

7.29

7.30

gfesh et fwio skt sireares fofe o veom ug o Sreifen 19 o Sifeior | gr sttt
Y AEfew AR 19 991 Saarsd s9dl 21 10.0 U ST 92 20.00 U SARfsE gr
ek SATRATEE 1 Tehal STfeehan | W & Hehell €2

grult 7.1 # XU U A favel wf WeEd | AAH oy iR F 31 ifveRal o di e
srfufepan Hue 272

(%) Fe® aa1 I(aq)

(@) Ag' a1 Cu(s)

(1)  Fe*(aq) 921 Br(aq)

(a)  Ag(s) aom Fe®*(aq)

(¥) Bry(aq) T Fe**

frefafad § 9 voie & fogg-s1ueed 9 9 SRl o AW TRt

(%) foeeR seEeie o e AgNO, H1 S faemm

(@) wife geiaEie o g AgNO, &1 S faerem

(M) wifetm seiwEie o WY H,S0, 1 a7 fawem

(%) e geiaEie % W CuCl, 1 sied faeed

frafafaa angsti 1 39k @avl o faeed ¥ o forem s &1 awar & %A | fafee-
Al, Cu, Fe, Mg a1 Zn

= ST T AME el faval oF STHTR W Hqstl il 3okt S@dl STI=Ta &Fdl o %H H
fafau—

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

Hg?/Hg =0.79V

Mg2+/Mg = -2.37V, Cr**/Cr = — 0.74V

IE Treadt T 1 fafa ity foad fefeafea sifafwan g 2—

Zn(s) + 2Ag*(aq) — Zn**(aq) + 2Ag(s)

31d Fdrsy foh—

() HH G SIS BN FERE 7?2

(@) ¥a o foagqum & aesw S 2?2

() 9% Teeie R e arell sifafwand = &2
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Wcheh 8

FTETeh TWEA : F MUY fagia agn qehich

ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

ELE

T Usheh o 31LATH oh 915 37T —

FTEA 1 FAGHATSIRA A HT TR
3TULSTl 1 STRTaAT i TS Fohl;
Y&R ¥ foma Feh;

i:F i\ﬁ »\‘aq_[ ﬁ: FT N \;
IO FT JUPAC USfd o 3TER
HfiTeh! i A9 < Febtl el 39 M o
YR T 3ht Gl for@ gen;

wTaten ATafsmansT &l fmanfafe &1
GROT =] THY Hohl;

FTfTe il &1 9= qen
srfufspamefierar T gerriq-foreme =
JITd i ST R Tohl;
e AHAT o TR i Team
TSR,
I G TR

iﬁ i\ﬁ \.a; - ﬁ N ‘ﬁ[
TSR,
FHTaTTeh AMTR] o HETHE forgetoo
4 gftfeq fagial 1 T9z e

el Teneh o 3T Wi foh shree 1 W stfgdd o B €, 5
‘—‘ﬂ"@m' (Catenation) ed %I T HRUT Ig 3 Hlad ‘?ITHTUJﬁﬁ
& Y GEHdS ey S 81 U8 3w, S—gEgie,
AT, AEEISH, T, HIEhIE AT SelloiH| oh TCATIRT o T
off TEEASn SMEY S 81 39 YhR o AlMTeh] o1 eI WA
IS 1 ek STeTl Y@l oh S foha Sl €, T shralfores Tamam
Fed Bl TM The W $o URYA fagia qun favavo-deich
gfwferd €, S shrafer el o fager e o s ugH & fog
T B
8.1 H¥HMAHAMA YHATdAT
Yeall W STe 1 ST W@ ok Toq shisifien ATk Safard €1 3ok
faia Sfeet 21] €, S —STaiTeh ger arel Sieiiadt Teagaretis
3 (ATAT,) qe1 W, S THR o, WA Te e o a9
A T 31 T A S, SR, e, T, e
a1fE aerelt & B €1 3 AR % A o A o Hewgul &7 7
HTafTeh THEA 1 = @ 200 o GO @1 T 1780 o
UG TR A U1l den Siqell ¥ W Hrefe Aifen v wfte
widl § forfaa st AR o o= fadeT e 3Ry & fan
off| Tfe dxfen Sfstera 3 wiaarted fan for ‘Sawfe’ (Vital
force) shTsifer AMMTeRl o FHior o forq SeRarh B, o o 1828
Th. R 3 FrEfe AfTR IRE H ST sTREE AT
st | @ fFan, 99 9 uwen few fag = =

NH,CNO — ™ F1 R, N1 CONH,
SHIEH e e

Hied (T 1845) gN Ufdfess st den =wefalie (& 1856)
TR HSH o oI HYAWU o qRuTHEEY g9l T T e
TR 1 STRTETR Eidl 9 G § Hyatd fea S g 21

Reprint 2025-26



258

HEHASTh S o Soiaeioh (9G1d oh foshre
q e THEA 1 A w9 f

8.2 ThIEA ohl TqHAISIehT :
hTsi{-Teh TTITeRl ehl STTeRfa=T
8.2.1 ehTell-er TINTeRT ol STTeRfaal

anfodeh TLEAT i Hifctsh STTLRUNS 1 A HTel e
ARl o TN 1 THEE AR SART N[l e o
TEEeh Bdl €| Galsehdl fagid Ue e SCem =i
Y Theh-4 W TOA gk &1 M9 I8 off <ra € &
hTeH i AgHATSTRdl a1 $Heh GRI HeHaSeh 3Tas-
fmfor =1 gl fa=ma dur s 3R p ekl &
HHT (Hybridisation) o 3R T THSAT ST Fehdl
1 TR 9 AR B fF WO (CH,), WA (C,H,)
T WA (C,H,) o WA HUST 1 Bl
Wmﬁ‘g’mﬁﬁﬁmzsﬁ,spzﬁmspw
HeTehl 1 HEEdl § T feRa1 S Hendl B

Gt fordll ifier ® omey ool qen ey
wedt (eTay-gmed) i g wLal 81 sp Wbl
Feh | s TN Al T o HRUT AE ATH ok GHIY
B 2 3Td: sp WA hefh gN Mfd smey sp?
Hohfid ek g1 fAa oy i o7dan sifusk fene
den oifies gmeda elal B sp? Hhild etk
spﬁmspSWﬁﬁa?Wéqua?ﬁ B 81 3Ta:
Y I G EY H A qe TS o
et Bt &1 GHr kT GReRA e w6t fagd
FUCHST hi G hial B1 e W e gl
FHeh Dl s TR 971 T IUeh! foeq FTomcHeRdal §
gfg e St ©1 o7d: sp Hehiid hereh (S s-wapfd
50% ©) sp? TUT sp® TWeh{ld Hefehl i TUT Aferh
g RTcHeh eid B | Wehfia eheteh! et eTuferd faega
SRUTCHehdl 1 GHIE e ATl o wifden aen
TErEfe Tof W it gedr 7, et Sui ST usheht
o e T )

8.1.2 m TS oF FO ATHALTUT

n (UE) ey & fmivr § § fepead Rt o
p &R I GHFIR Tfafor=ma Fqfed aed stfaeme
% foTT sTawash 81 37d: CH,= CH, 317 § 9+t W]

R IE I CRIE

T B ad § B el 39 310 & Jdeh hed W
IR p- Hefeh HMIGR ael 379 o dd o @eed
24 ¥1 TF CH, &I W o T § M W p- ey
o Afuehay eifqearad | a1el S el @1 herd:
(C=C) Hra-hra fgammae o = SR o gidafe
B ST B n SEY ] SoleR STAYISY TSI
T o T o SN e Ae TEd el 1 wH:
7 STEY TEITEER AT § e Hiehd g SuaTey
FA T| T8 TR AHTh] o ToIy Seigl b
AT ST HIAl B

IETEIT 8.1
frfafaa oopst & § y&s | fhddo 91 n
ey 7

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

(@) CH,=C=CH CH,

B

(#) 6C-C:4;6C-H: 6; 1 C=C:[; tC=C:2
(@) 6C-C:3;6C-H: 6; 1 C = C;2

SqTEIUT 8.2

frefefaa difenl & g e 1 Hehor
FerEn T 72

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

&

(F) sp’, (@) sp’, sp’, () sp’, sp,

() sp”, (§) sp°, sp’. sp”. sp

IETETTT 8.3

frreferfad iRl o e 1 Heptor afereen T
AU T ARl o B2

(%) H,C=0, ("®) CH,F, () HC=N
&

(®) sp” Hhfla wraq, wivia g@ad,

(@) sp® Gk HTeHA, IqHaHA, (T) sp°
Hepfia e, W)
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FETF WA : FO TURYD fagia qon dhieh

8.3 hTa{-Teh TR oAl

aieqTHeh H&qur
8.3.1 YUl HufMaq a«T Meg-3@m
TS G

FTefTeh ARl oh GCEAAS A forad # g
fafertl &1 e o fafeal oga-gwem steren fag-ge,
SR Y Al (Dash structure), TEHd G
(Condensed structure) a1 @Y Tar G %I
o W (—) g SARA-JH HeHarsh ey
TIRT 39 TS WA H1 ST Hehdll 1 STE oM
At SeATRAl R T =R G hisd eid &1 Tehed
sTeY, fgeTay qen feTey 1 wEe: Tk @Y @n
(), fgerg @ (=) o ferg W@ (=) g 39
ST B ferem oA (S SteRdiSr , AEeieH , Hewhe,,
oA M) W UM THTRT TSI HT ]
fagent (..) g <9 S #, Wy weft-weft v e
ff g1 21 oT: W (C,H), WA (C,H,), T
(C,H,) T HeFATA (CH, OH) o HIAHS Tl
ferfetfiad yomedt grr Frefud feran s 81 U HeerTEes
&9 “Iﬂf HEATHS ' (Complete struc-
ture formula) kgl STl %I

O

—C—C—H —

H Cll (|3 /C C\
H H H H
TIH Tefi

H H

H—C=C—H H— %— O—H @ H— %—O—H
H H
T BT
T GE-A hl FS A TR TSI Al
Tl FRT AT Toh T § S THH B i HSh
o fe@® 3Teh! HEAT i UK H YR HY, Al
foha ST wehal 21 37 W A ki TEAA T
Qf[' (Condenstructural formula) F&d 21 om:
TYH, UH, TR 9 HYATA i 39 YR forar
kel &—
CH,CH, H,C=CH, HC=CH CH,OH
T T TS

DI
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¥4 ¥R, CH,CH,CH,CH,CH,CH,CH,CH, %l
SR o §ufTd ®9 CH, (CH,), CH, 51 Wi ferem
S Ghdl B 38 SR Wl s % fau wrefe
AR 3 SEet i FEfyd w3 2q Shaa L@
1 IYAN foha| S STEE-@T WEeee ¥ (bond-
line structural) ¥ &4 q BRGNS ‘?ITHTU\I?:ﬁ ED|
et foran <iar, sfess Fea-wrea el & S-Hal
(Fsm-<h) YEneti g seen S 21 sheret SfieRdieH,
FARN, e sets waropsti i faem €9 9 foran
s 21 ot w feord Y@ Afe (—CH,) wE 3.
FA B (S ah TRt foparenes T g Tl gern
T 8| e T@d 39 e wampst & gf
Fdl €, S TR WASERal w gl e o feg
T BEGISH U efyd 8 21 Sid—
() 3-Hfaeiiae & Fefafea &4 o swier S

Tehell B

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

|
CH,

\1

o areft tand
Aferet Tge <t €

(i) 3—SMHEST i <e0H ok fafg=T aleh -
(%) CH,CH BrCH,CH,

¥) CH, _CH,
.

Br

(M YN
Br

<k ARl o reier-3@n Gl 1 39 YRR S9Ar S
el -

WARVARR S

TIEFAHIA

(@)
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Cl

3STEIUT 8.4

frafafes wafta g 1 ol ST g §
]%ff@-q_

(%) CH,CH,COCH,CH,

(¥) CH,CH=CH(CH,),CH,

T

PRy Or Y
(¥) —-c—C—C—C —C—H
| | |

H H H H

H H H H H H

| AN\ 7/
(@) -—C—C=C—C—C—C—C—H

| I N S
H H H H H H

3ISTEIUT 8.5
freferfaa Aifireht 1 G- i 9 &
fafew qen s stey-tan g of ifs—

(%) HOCH, CH,CH,CH (CH,) CH

(CH,) CH,
OH
(@) |
N=C —CH —(C=N
'
BSEIECISER

R IE I CRIE

(%) HO(CH,), CHCH, CH(CH,),
(@) HOCH(CN),
e @ g

(F)  nHO

OH

w I

NC CN
3T 8.6
frfafea oy t@r-Ef & fawmia &9 4
F1ET qUT TRSSH Ffed Tl TREILST w1 <wid
gU fafan—

OH
(=) > <
TA
HHHH
\/ \/
Cc—C
H>c/ \c<H/CHs
c—C CH,
/\  /\
HHHH
HHHHHUHHH

(@) H—C—C—C—C—C—C—C—C—H

(1) H—C=C—C—
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H,C CH,
\ /

(=) H—C—C—H
/ \

H.C CH,

8.3.2 hISifer ArfiteRl oAt Frfadt o

FIS W FEH AR o Ffad (3D) g3 &
gfaEt &1y frar St 21 Sreoned— et g
o1 frferdft e o <@ o faw S qen 2w 9 g
HT ST foHa S 21 39 Gl A 39 O 39 ey
%1 ST €, S HES & q U W BT AT gD 2
3R 291 o fadia faen o, s1erfq vl & A =t
MY I WA &1 HETS o qof § fiud ey
TR @ (—) gR Ui femen Stran @1 fet 8.1 H
A9 e7o) 1 feedt o= <wifen w2
= @
5 (sma 9 B )

far7 8.1 CH, & % o7 39 g7 7597

8.4 hIaT<oh ARl <Rl SFIehTUT
T T
T o HRUN 3= GLEIRT o STUR W Jifihd il
AEYTH Bl T 2| ek ARl i A IR W TE
TR efiepd fohan T B

FEhE Fed foga

sf@ren A (1)
FEtE AT

TR A S el e

aa‘mvﬁfw(m

@ersw qﬁﬁfwl By
Riie I |

IHEE Ad=iHEE  fauas

dfies Aifies
ifiren

Y=k Al
FrataEirs A (IFHER)
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TTfUereh Hiset
FrafTeh oTusT i fafadt sepfa snfoae Ateen &t
TEEdl A el-wifd THeht w1 "edt {1 @l Ao
e A1 ¥1g o o 3 Aied 9ok H 3Ueisd g
B WHE: A YRR ok 3fifvaeh Aigel w1 STAN
foan ST 8— (1) Wee, @1 < Hied, (2)
et o e, @19 i @iR we) 2iea a1 (3) w9
frferT, eTaiq T & died| HHees Aled 1]
¥ haet STeE i win ¢ sEH W] T fam
S| I8 HiSd 3T0] o TRHTU[SH o STHR i TG
F Y A HT YEd <9 ¢ St qon few
Hied H Y N WA ki WA S R
et T I <G ¥, R fesh e i @i
1 g S (W C=C) i M o fow feesh
o T W T g9 1 Sl 21 S -ffer diew
H Y&sh THTY] 1 SATUTEh SR R foham S
2, S ST aietareyd B W enenfa g 21 gy
Aied ® oey &l T9iT S &) g o1 § gk
THY] BRI SR U SEAA i YR el 21 3
Hieel oh Sfded ofifvas Afed o faw &=

TTftrerd T ST foRa ST HeRdl B
|
@ 9 ¢
bt o
ThHdeh Hisd Jid T Rew Afed

o fefer Atsa

faT 8.2
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I 3Techtd 3tar faga sg@er difites
=7 ARt b1 UfeTtRfesr (ai 4ifier) «ff et ST
2, T witen =1 wifea j@en 9 ed €1 Se-
CH,CH,
T

CH,

CHy— C —OH
THifes oA

II <Iehid a1 s SJEAT T9aT aciia Aifieh
() Uferarsteten difien

Uferarsiaerh (Ufethfesh wshi) TR H Hieq T
gl Teh = (Homocyclic) oetsd EEIG| %I

v (O

ES1EETG11 ok I o1 1| = S < | 1| s

FHefi-wedt g | HET AN ok STAEA 3T

WH] g faoH=eh e aerd ad 81 SIREewH
TG YRR o AMR 1 TH I

N

o

SERTESIRA
3 uferthfess AfTenl o THM o o gEiE
F 2
(@) trifew difen
wWifes A T fawe gawR & Gftw 7, f
fawa § o7 The 9 ° famR 9 s1eaEd S T

R IE I CRIE

S dUl o Hefud wwtd AR (dfsee)
giwfera & Wforamstaess Aifeh & qam Wifes
iRl sl aerd o farom qeATo] B Wehd B | W AifiTehi
# ‘fouemE GOEfes Afe’ we S 2l
Tt o FB I A T
dfraise dddAfes gt

NH,
EESiE] et Je¥efta
sref~gaige g

J

|
0)

CibIE]
fava=rsria Wiidfes  Fifis

ek AfThi i femaTerer THel o SR R I
syforai (Honologous series) q _°|Tﬁ§u'_d IERIBSIII %I
8.4.1 ToraTcHeh WHE o1 Uehidicdsh WUE
ot shTeifer AifiTeh T e @ ¥ [ AT =T
TRATET 1 G, S e ARl ¥ sifyemnarires
TErEf O o foy SeRemEt g 2, forarees wug
o YehTH iR HHE (Functional Group) shedildl %I
SN - BEGiFel e (- OH) Ufcsene Wi
(- CHO) wmaifedfeieh 3TI-HHg (- COOH) 3Tf<|

8.4.2 O™ Sifuorar

FrefTer AfThl & T St T goft, fod s
fafere frareas T &, AerE Suit 9 1 59
T o e’ (Homologous) aﬁﬁ%lwﬁﬁ STt
o HIEl ! Teh W g3 g GER feman S wehan
| TECh NG TEE| o ST § WeA - CH, TS
1 R Bl | ShTsifTeh AMTeRI T g Tsiarg Sfom
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gl T 9 P® B-Uoohd, UeshH, Uoehred, Ufeshal
gse, UcehHidl, Uoehdl, UeehdM, Ucchigeh 3TRd,
T gt

7g off gua ® for fondh aifies & 1 = eifere
U 1eren fa=-fia= yeRmaicss (foraras) o9g @,
g agfeharas Afieh J&H Hid 2|

8.5 ShTa~Teh AIMTehl ohl ATHUG T

FETF WEE A FEE AR | HatE 7
ITH! T2 G o AU ARl o AT BT Th

gorafera fafy fawfaa =1 T €, 59 smgdu,
(IUPAC Internatinal Union of Pure And

Applied Chemistry) faf¥ %ed €1 38 goareed
THiH JUMEA! § ARl o T hl SHH! G 9
Tegdtud feran o 8, fE9 9ge =1 G aren st
AifiTer o 8 o SMER T EHT GLEH ST T Toh|

ARANTH. T5fd ¥ qd Fefm AR w1
M 3ok Bd Aeran fohdt T o STER W T S
o 3TN fafesw o7 o1 W Wk fagq wal
o 9w S & HRor fear wn @) oe =i A o S e
At 3T T AW Hifhe e’ e T 7, it
=it o foq Afed V5 i’ (Formica) %I qe
T4 URUfe Bl ¥ ®G (trivial) AU WHR (Com-
mon) 9 HEAN &1 TaHH THF § F pw Afeh b
= A fRE S §) SR g 9 i g
HTEA o Tk e ®9 C, To8 (FALZL) 6T TH
BECARE=xy W‘f’ (Buckminster fullerene) Tl 7,
ESIIED TEhT 31@&[ SIS IR ﬂﬁlﬁ (Geodesic Domes)
¥ foerdt-Sordt 21 9fag smftet aregfiedt e
FHHRT Fel (R. Buckminster fuller) o 3% @lleh 9™
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T A1 P AfTRl & Hew A SE AT, am
aferh @dl el Sfet B Bl 39 SO f S
YT A WAl 9IS 8 Sl &1 h Hreiah
iRt & G A gRoM 8.1 | fXw T 2

8.5.1 3ME.J UL.W.Hl, ATHERIUT

forelt hreifrer AifiTen w1 Yorafter 9m < & faw ga
BESIHEE qo1 399 g fhRarTs w9gl &1 TeaH
FE Bl 71 A= R T s w e
ST BTSSRI oF A H ST Jaer, faei

AT S ol HIH hich aTEd(eeh Ak 1 AW
W fehan S Tehdl €1 Sheiel e qell BTESISH o
Aifieh  ‘GTgSIehre’ Hedd &1 shisd-shied Thel
AT TTEGIHTE T HI TESIRIS’ Fed & T
ikt 1 TSdrE Soft oF Gedfeerd I[UPAC =8 i
Ueoh (alkane) F8d 21 TAR1 g8 A ‘TR’
(dfen : faafea, tfeft, srfq w0 framier) em
SHJW TREHEA H &H H HA TH HEA-hEA
fgemsir =1 femey e 2

[ERIRED

wE ~>[0H

|CH,—CH — CH,— CH— CH— CH, |
[ [
|
Bjieell s

e
8.5.2 Ucehwl st IUPAC THUGIA

et JEeTgea gEgehsd : U 3R oA %
sffafed 9w Afehl & @ el Joer-aw=T W
aefid €, foeh gvaer ® ‘T’ (ane) do 399 qd

ARUT 8.1 HS heeh ATl o HHRT 3TET &g -0

iR | A iR | A
CH, HeH CHCI, FAHH
H,CCH,CH,CH, n—=ged CH,COOH e s
(H,C), CH CH, HEHA CH, ekl

(H,C),C [REIICEER] C,H,OCH, LS
H,CCH,CH,0H n—9ifiel Teehielel C,H.NH, Tftef

HCHO FHCSEES C,H,COCH, TR TAA
(H,0), CO e CH,OCH,CH, Tfore Afere ger
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SJEel § IUfeerd shied TR i G | 9fira foan
S 81 o HWaw Hiell @l gEgeheH & [UPAC
I GReft 8.2 W fEu My #) 3| gl #§ Ky 7y TeokHl
% T AN HEEAl o WeAl shael CH, 98 &1 3@
%\'I ﬁﬂc'_é]v_rf Tt o Gelld (Homologues) %\‘I

TR 8.2
qeq CH, B C/Hyg
Qa:[ C,Hg siteRA CsHig
5 C,Hyq RiRk CoHyyg
6@7[ CHyo L CioHa,
A CsH,, 3113@@1‘—[ CooHso
LR CeHys as‘aﬁé‘—r CaoHs,

IiEd JEATIH ETSGIhIE

wWiEd 4@l (Branced Chain) 9 REN Aifenl o
ST TRATS 1 B AT ek o FGeA Th Al
FE HEHAl o T L WAl 71 A B FHre- T
(vmETd) ‘Ufeshet THE’ HEcl 1 Sl

(%)  CH,—CH—CH,—CH,
|
CH,
(@) CH,—CH—CH,—CH—CH,
| |
CH,CH, CH,
T Aifie w1 9W T o fou Ufeha TUE a1

19 Jefer T o €9 H S Ueohd oF A oh 19 W
F < B HIW SRS o hiad U Th BIZgeH
W] g2 R Ufehl 9 9 Bl 81 ¥9 YER CH,
¥ -CH, W B 81 39 ‘Hfee Ty’ %e1 < 2
Ufehd T8 1 91 I I o [ Garyd Geehd

AR 8.3 B Ufeshe! TUE

VeoRT Ufeher-agg
YT wT| Ufeher wE
T Eie} T wm
CH4 Oferm [-CcHs o
CaHe TaA | -CH.CH3 TIT
CsHs WA | -CH.CH.CHs EIEE|
CsHio | e  |-CH,CH2CHaCHs Al
CioHoz | 2feger  [-CH2(CH2)sCHs Soh

R IE I CRIE

% M ¥ U (ane) 1 (3) (yl) g1 foreentua
g1 P Ufeshe THel o I FRof 8.3 # Ky Ty €|

T Ufcshal 9el o AW o ®9 ¥ o fae s
&1 S Aferet 1 Me, T =i Et, WiYel &1 Pr el
Ffed &1 Bu ferad 81 tfera wve wfeq «ff 2 2,
St et fe@rn T ® 1w snfed wwgt o fafire
g - B 2| 3N Ffeet aqel o v fdiasw
(sec)-=Hfea, TgdEdfedt qan qiEh( tert)-<feet &
—CH,C(CH,), 9@ o fau ‘fsiiufea @’ ™
1 T TR S 2
CHS—(ll‘H— CH3—CH2—$H— CHS—(llH—CHQ—

CH, CH, CH,
S IR IR sec-Ffead 3T Hfed
CH, CH,
I I
CH,-C - CH,- C - CH,-

I I

CH, CH,

tert-fea faff=a

i JEEAT ookl ehl ATHERTUT
&0 wiflgd §@el ol Yook =<t gem | foerd €
Ik AT ok T frefated g
1. HeYeH 31U] H IrHqd e e &1 =994 fohan
T 21 erufatead S3eeen (1) § i Sf@en § A
Fed &1 FE S T (Parent Chain) @1
G 11 9 Yaf¥T S el 1 =9 Tal e €,
Fiifer TaH o S & HrE
1 2 3 4 5 6 7 8 9

CH,~CH-CH,~CH; CHy CH~CH,~CH,~CH,
|

|
CH, CH;CH,

I

1 2 3 4 5 6
CH,~CH-CH,~CHy CHy CH~CH,~CH,~CH,
|

|
CH, CH;CH,

7 8
II

2. 5% UThd i T o T S9& J@er &
SHTe YA T S Toha STl © A1 BIEgISH
TN & Gfaeenfad wE o Ufohd 99U R
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HROT IMREd BHaTe hie THTY] oh ¥ 1 Jal
M S 81w 39 BR ¥ URH W T,
o9 wnfEd e st & aEaE 3w fHel
3Tq: ST I | FHHIRT a1 G [E 3R B
fEq (e 2 R 6 W ), 7 o € 9 o
3R (S INTEd hre- AT i 4 SR 8 TEA

265

5. Afe 3 faeenft =t feafoat g &, @ s

UM o W H Tecl 3THaTe 31&R i oY 3k
fean Sirar 21 o fr=fafed aifies =1 @& ™
3-ufore-6-ufermstieed ¢, 9 f& 6-ufora-
3-HfeeTaRA|

1 2 3 4 5 6 7 8

fireif) | CH,— CH,—CH—CH,—CH,—CH—CH,—CH,

1 2 3 4 5 6 7 8 9 CH,CH, CH,
c—C—--LC—-C—LC—-LC—C—C—C .
(|3 (I:c 6. Wifgd Ufehel WHE 1 AW SudE frEml i
- TR © e feman S Wehdl €, W WiEd et
9 8 7 6 54 3 2 1 . )
C—C—C—C—C—C—c—C—C T hTaF T, S SR gEe 9 st g €,

| %1 TH IR0 H1 qE T 1 & S 2

45352515

3. o Ueehd o 9 H @l o €9 H Ufeshal gl PSRN
T e T T S e CHy PHCH
Tl &1 feafd w1 sfad Hen gr <l € fa= CH, CH,
Ufeshel-SHel o Ml I STUSH ST o hH o 1, 3-eEfuaefea

foran wmar g1 ord: sudea difie w1 AH e 58 . .
6-Tfret-2- AU B (¥ <4 41 91 T w;ﬁ ﬁmsww%sgzwﬁ Wﬁﬂ
%%WH&TE@T%WW—%@T (Fiyphen) forad Tm ST (iso) aﬁ'{ﬁaﬁ (neo) ‘Jﬁﬂ"ﬁ'iﬁ
T Afere 3R F- 1 T et foran S 1) .
. el Ufeehel WU oF HTH Al W HHT ST 81 01
4. W&ﬁmﬁﬁaﬁ%wmﬁwﬁﬁ Tyt (sec-) T Jdth (tert-) TeT=i sl Tt
ST HEAISH o HeA SR (,) A A Sl yfeewet WYE o AW BT AR T AET SN S
TAM FfATd WE % A B A A T g st wafug qeer w1 swE s, wgh
Sfaa g, SR— ' (2 F A0, 38 (3 F ¥ of foe o 2, SR a9t O, 99 9% 3 o o
faw), 2 (4 & faw), 9o (5 & ), 3R ynfag = <) sgufaeenf Hfe § fefatea Frmt
(6 = fom) anfe g 3 €, W W fA@[ w5t o A wo
T Hicedt el o A I SAUST AU F e wfy wHM e i & et &, @ st uvd
w0 § faed 21 Frefafed s3ewo = femt w5 sfEeral el SfEe H T HA e

o T - ® SEAl o WIF % A% HHGA 3H BR G A
(«IHS | CH, C|H3 CH3| FHE =1feT, 99 BR ¥ wfreerdt w6 3|
CH,~CH-CH,-CH-CH, CH,-C-CH,~CH-CH, w0 s 8 7 6 5 GH-CH:
| CH,-CH,-CH,-CH,-CH,-CH{CH,-CH-CH,-CH,
CH, a 11 2 3 4
2, 4-STRHIYEU=A 2,2, 4-2EHTEI=A 3c|;H2
CH,-C-CH
H,CH,C CH, T 7
| CH,CH,
CH,-CH,-CH-C-CH,-CH,_-CH 2 1
s 2T ITYF A F AT 5—(2-THeHEd) -3, 3-
CH erEAfee e &,

3-Tfaa-4, 4-STEAIERRA T foh 5—(2,2-<EAfyaglea)— 33—y
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CH(CH,),
1 2 3 4 5 6 7 8 9 10
CH,-CH,CH,CH-CH-CH,-CH,-CH,~CH,-CH,

|
CH,-CH -CH,~CH,
5-sec—-FfeT-4-STEHITITT ST

1 2 3 4 5 6 7 8 9
CH;-CH,~CH,CHz CH— CH,~CH,~CH,CH;

5-(2, 2-SrEHféegIfe) -7

WehiT AR : ThoEdd Ggw Alfh &1 Am
Hafyd faga—sJ@e Teeh o AW o YRY H ‘g’
TefeT TR U 3d €1 A aed-eard suferd
&, @ Sude feml 1 uer g9 S §) F9 T

ARt & 9 9 fgw TR
1-9fre-3-wifuet g
TSI SOTHTEAT
ERR-ECCr|

3-Tfoe-1, 1-SEAfeHETRTET
(1-Tfre-3, 3-SEAfeaETiRaT Tod 2)

ISMEXT 8.7
FS TEEREA oh [UPAC T8 e GTEAT =<
& T ¥ wRuEled TaRT fF wew Ky M
T S A B
(%) CH;CH-CH,~CH; CH-CH -CH,~CH,
(|3H3 CH, (|3H3
2,5, 6, TR
[3, 4, 7-TEAfAsTaR Tod 2]

R IE I CRIE

(@) CH,-CH; CH-CH; CH-CH,-CH,

(|3HZCH3 |CH3
3-Tre-5-Tferers e
[ 5-Tferer-3-aferee@d Terd 8]

&

(F) 2,5, 6 YA 3% 3, 5, 7 I 3TUaq
2 B

(@) wiaeerd e qod fefaal o € 59 <o o
FHHHT 39 BR ¥ MY w9 7, " B 9
FUHICAT A W e 3T el WS hl A ek
i

8.5.3 ToraTeeh WHE & I hISieh
drfitenl &t ATHOg A

feredt hrelfien AifiTer o TRATY] Stera WA 1 T,
fSrereh o o7 Aifies fafere wamEfer sifufmamier
¥ e €, ‘fRards 998’ (Functional Group)
FEAd B HIH fwRarAs gygdre dAifte gEE
sAfafspand 9 €1 S<EXond- CH,OH, CH,CH,0H
T (CH,) CHOH ¥ 9+ # ~OH e o €,
foeer &wRo 9 9t difeqq o1 o W Afafwan
ek BEgIeH Tord hid 2| ferareer Tqe w1 Sufeufa
G s S A e i
Tiffpd foFal <1 Hewha1 B F fFAHAF THE ST
qefer 3R T el qU1 $ weieh ARl o A,
o 3 suftera €, groft 8.4 & fu M €

qagyH IR fohaTeneh WHE 1 A i
St ©, Tl SR ST o1 =9 Bl Heh| Teharcash
Tz & feerfa qui o fau SEian gaen &1 wHwd
39 IR Y W &, difr 3T Hraq 5w s a9
dferd & s ad ofw el groft 8.4 # fRw g
ST 1 SUAN hich AlfiTeh 1 AH W T T
S

TEfeparcHs Tge ol ARl W ST W T
femecsh THE 1 g fehacrsh Tqg | forn s €
IR W MR W A w1 A smar 21 s
el 1 ITAM Hh 99 g TRaeTR WEEl R
wfaeedt <5 &9 | A faan S ¢ g s 99
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AR 8.4 F FeRaTeTeh T qAT et ATt o

At i | ToRaTee wE IUPAC IUPAC ECiEs)
Eal: ekl g AT T
e : : &
CHs(CH2)2CHs
e >C=C< - - =2-1-37
CH>=CHCH2CH3
VT -C=C- _ -3 - 13T
CH=CCH2CHs
GRS X - 31 BeES 1-
(X=F,Cl,Br,]) CH3(CHz)2CH2Br
Ueehigia -OH FEElEa = -3t FRA-2-3T
CH3CH2CHOHCHj3
UIEEHES] -CHO Wﬁ?{ -t 3’{3%!?[
a1 CH3(CH2)2CHO
HIH >C=0 Aty B I -2-317
CH3CH2COCH3
TRIRT -C=N A TRet=ed YA TEeEA
CH3CH2CH2CH2CN
EER -R-O-R- kTRt - TS
CH3CH20CH2CH3
EAEiEIGED -COOH EAEiEal] -37gh ST | SARH T
3T CH3(CHz2)2CO2H
EAEIER -COO~ - -3e Hifeqw R
SIRE CH3(CH2)2CO2 Na*
TR -COOR TehHREITa [ —27E fousa wrHAe
H,CCH COOCH 5
e demee -COX Sefeaite -3fIe geEE | SASHAA FANEE
(X=F,CL.Br,]) CHs(CHz2)2COCl
THA -NHoz, Tl pRGLEY 2SI
>NH,>N- CH3CHNH2CH2CH3
RS -CONH:2 , Hreligel =Sl
-CONHR, CH3(CHz2)2CONH;
-CONR2
e AR -NO» EIECH _ | -
CH3(CH2)3NO2
T 3T -SO,H How! Gehileh 3 | Aforel Fewifen e
CH,SO,H
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=TI WAHRAl o SER W TR S B 5
feperTceh TOel o1 SIedl g3 Teifiendl W 39 Weh &—
~COOH, -SO,H, ~COOR (R = Tfesel §98), ~COCl,
~CONH,-CN, -HC = 0, >C = 0, -OH, -NH,, >C =
C<,-C=C-

R, C, H.-, &S (F, CL, Br, I), NO,, Twshiail
(OR) 3Tf< 1 FHIM Yfawendt Yeierd o €9 § fomn
S 21 oFd: afg ford) aifitr o Uowieia @R e
TR B, @ 39 ‘eEgeiitee’ AW g e
ST, AR TRgial T8 i 3TU& Hiel THE ol
e WefHeRar W 2

SEWNE—HO CH, (CH,), CH, CO CH, %1 T8
7- TREEIRCA-2-3T 8T, 7 foh 2-3TeiRe- 73|
gdl YR Br CH, CH = CH, %1 ®&! 7 3-SHGY
-1-$ 2, 7 fF 1Sy -2

I T & YHR o forarcTs THEl * gen Th
g efuss 8, @ A% & A % fau Suge
e, 15, 2 3 ai-eTqer % e foran < 2|
TE § i-37ger o o g Yook w1 of 7 ferad
€1 3IeXmed-CH,(OH) CH,(OH) &1 ¥ TH-1,2
TR 8, WY T tfuen fgemay o1 ey gH
W Ueeh 1 W TEl fRe S 81 SR—CH, =
CH - CH = CH, &I 9 =21 -1, 3- & 2|

ISTEITT 8.8
frefafeaa AfimR (i-iv) & IUPAC =T fafen—
1 2 3 4 5 6 7 8
(i) CHsCH,~CH-CH,-CH,~CH -CH,~CH,
|
OH CH,

&

TR (OH) foharcds WU M o HRU
31T 3ife B

el et H 218 Fie 21 ST I SEgihieH
TR B

OH SHTeF-H&A1 3 W 2| Teh 31 Ficeendt afere
TUE HEA -6 W 2l IFd: AlfTH w1 AW
6-Aforasiae —3- 31 21

WA o

R

(i) CH;-CH;C-CH;C-CH;
6 5 43 21

&'A
fRaTcHsh T8 ®IEH (> C = O) B oh HRU
HIAH ‘S B T HI-THE BH b HROI
‘TESTM’ ST T w1 Fi HHE HI
feafqal 2 @R 4 &) o g@en # 6 w1
TTAY] B o RO ol Yook B ¢ 37d: Te
H B2, 4- SR 2

0
|
(i) CHyC—CHj CH;y CH;y COOH
6 5 4 3 2 1

&'
3o < foparas gqe (H1E den weie) €,
TS shisierl-—woE g fharaes oge 21 or:
e S@el H 3Terd ‘35w’ 7 el @
1 hHIRT IH HEA § 3R B, TFH-COOH
forameTs T {1 FEA-TE 5 W fen #we
1 ‘sl AW T St 1 Sefa @, faed
oA T €, H 6 HeEA W] ¥l Held:
THh Ul TRSIhIE 1 W ‘B 21 oT:
AfiTeh 1 TH 5-SHFHRFAAEE A B
(ivy CH=C-CH=CH-CH=CH,

6 5 4 3 2 1
&
T o 998 C=C FEA 1 T 3 R T,
SEfh c=C FgE-ferfd weA-gem 5 W 2l
30 foTu SHeT: T o oTed’ STger W
FH| el @l | 6 FEH | THAT THHRT T
TIESIHTE B 1 ST A BRI~ 1, 3-SR~
5-31gH B
3aleYur 8.9
frfefea &t e fofen—
(i) 2-FARGR,
(i) Ye-4-37-2-37aA
(iif) 3-TTSIETEFRATRHRA,
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(iv) HIEFARR —2- 34 -1- A

(v) 6-TTESIRIERA

&'

() BHA T e € R efam Sfoen | 6 FEa
] ¥l fRAs g Fe i fefa 2 R
31d: AfTH *T W= CH, CH, CH, CH, CH
(Cl) CH, T

(i) U2 ¥ T ? fF 0o eEgeeEE o 5 HreEd
TRHTY] i ST €1 $ a S’ BN > C=C<
e —OH ferarcas Toe o diqe €, S Husl: 4
den 2 feafedl w sufter €1 e A #
T CH, = CH CH, CH (OH) CH, T

(i) TEFARFIH & T € foh ©:9cEfg 9o
¥ c—c Sufeed 7, fSreht s S (1) o
R ?1 qder 3-T1E I8 IfE #ar © R
feafd 3 W TS T 71 7 AR H T
11 %1 fgad orjeris oA e ©, wefh
NO, Jdereh fehalceh e €, THieTT fgael wh
NO, &g ¥ aifueh werfierar < Sl 2|

NO,
3 3
4 2 2
5 1 1
6

I
(iv) 1-3ifet 3fTa o< © fop 1 w1 feafa A
1 C W 2 —OH {fd fFarcas gz 21 o7d:
C=C 3T8Y W THHI JFa BFMI TH THR
i 1 HT=AT (1) B—

Q-G

W) ‘Fe’ @w%ﬁmﬁﬁﬁswﬁm@
, ST 7 <hie TeHTOgeti skt e Bl ¢ 6’
7% @il © fo feafd 6 W- OH w9 71 om:
ifiTeh 1 TS G Fefafed 8-

CH, CH (OH) CH,, CH, CH, CH, CHO s
A o HHIkT H-CHO HHE 1 HIaT T
Tfferd i 2
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8.5.4 W= U= oht TTHUG(T

IUPAC 9gfd ® a=fi1 Sca— &l 919 1< & o g
Jfaeerdt T 1 AW Yo o ®9 H I’ R 9
7d ferad &, W Sk ATl o ®g AW (S HSH
# faw mu ¥) ot FTH yEfEq )

CH, OMe NH,

Afe &= AT CHAIEST
(SFET) (Trarer) (Tt

shpsel

@ﬁwﬁﬁ?@:{ﬁqﬁmﬁw@ﬁ
feorfoal wemetl g <wld St €1 w39
TR fFa S ® fF wfoeerdt o Ao feofaat
1 am ge el - 39 A9ifies (@) %AW 1,
3-SEAMEE B, 7 foF 1, 5-SraHtesil

Br Br Br
1 1 1
5 Br ) )
3 3
Br 4
Br

(%)
1, 2-STESHE~ 1, 3-SREHE~1T 1, 4-SEsEia~iT

TR0 T G TG H 1,23 1, 3- AR 1, 4-
feafel &1 wwer: et (o), W (m) qem W (p)
Teferl gRY off <A S &1 S7d: 1, 3- STESHs
1 AW W S ff € (‘v o wierw '
m ®) 3R SEAHeI o o qHeEEl (F) 1, 2-
e (1) 1, 4- SESAEESI i HAI’: A (o) e
T (p) SESHET w2

T qaarl &1 YA T qer Sgufaeemdt st
o TtRTor | el fean St €| worentu= ot feefaat
feTq9 " o = 1 ue % gT i Sl 2l
FHf-wft I FO= ok TG TH B oA AT
forn < 21
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R IE I CRIE

qel A o wferdt #1 Refd F WeN 1w s 1 (wfweerd o w9 § a4l w1 S
3T 50 R FHiRA A € foR 9 gfaeenfy % 91 C,H.- 1 @ &9 | Ph foran s )|
Ty gt focl| wfawenfaal & 9@ s1Usit goien
w0 4 ford S €1 356 o 39 A U -1 ® g IETETTT 8.10

Cl Frfafed & Gees 3o fafae—
N Ji:[m () o,
’ ’ (@) p- eZfed

1-FR-2, 4-TTEAEE =T

(7 7 4-FARI-1, 3-SrEAEZE~I7)

(1) 2, 3- SESMEN -1- HfTed=A
() 4-Tfa -1 -T2 - TE et

NO,
&
NH2
cl OMe
X
2-FARI- 1 - T4 Tr2ia =i C,Hy
(7 & 4-8ferer-5-FariEZia—~i) NO,
OMe NH, (=) (@)
; Cl LAZ cH,
Br NO,
4 3 F
2-FARF-4-HITTHGIT  4-TfIeT-2-AfereTaHenT o C,H,
oH (m (=)
6 2
5 . 8.6 WHIIIACT
CH, < A W i Aifies (e 37U w9H e €,
3, 4-TEARAE A forg o1 =1 €W ®) ‘wwEEE’ wEen © SR TH

S I e TE T E Uehd § 92 e i ‘HHEEEd’ (isomerism) FEd 21 fafa=
WY ¥ 79 AT Y g 7 AR U & ®q F FER Y HEEEd H §9 difeen § g w2l

R EICEENI
|
| |
GLEHCHS GHTIIE IEICE S CICRER
| I
| | | | |

e feerfa [ERIRiCRTS el ST EEINIR]
R EIEEERI HATTIIT BEIERENI BEIEEEI BEIEEERN]
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CH

| 3
CH,— C— CH,
CH,

Hremd=
(2, 2-SEHIAYYT)

8.6.1 W{EMIHeh THIIISAT

ifites, foreh ST w9 € §, fohg weem (steiq

ATV T 3TU] o A TER ST &H 1 %H)
=1 et 8, 3% HCaIcHs THEEal § aiid TR
St 21 fafe= g @ HEeHs wHeEEl
IETUEfEd 9uia 7T g S w1 2
() S THEFAT : FAE S TG 9 e
g el < A1 < W eifues ATk e gHeEd
T 21 39 URERAT ¢ gl GHEEEdr’ Hed
g1 Sewme- Cc H,, @ Frefafad 9 e
FHETE §—
P
CH,CH,CH,CH,CH, CH,-CHCH,CH,
=
(2-Hfeee )

CH,
=
(2,2 SEHTIAYT)

(i) TRerfo-TmraEear : 3k T § e wfdeerd
WA N TR 1 Teerfi- = o wwom g R,
@ 3= ‘feafg-wmema’ qen @ uREeT &
‘feerfa-gHeF@adl’ (Position Isomerism) Fed
g1 eTme-C,H0 g ¥ frefafed
‘frarfa—gmmege’ Tewieid 99 2—

OH

|
CH,CH,CH,0H  CH,-CH-CH,
WA -1- 31 WA -2- 3

271

(i) ToraTeoer g WWEEEdr : AR [ WM ¥
atferer MRt o STUMgS UM @, W fRarEs
g - 81, @ T8 Seeafr i fharee
e gHEEE’ wed € 3R gg uise e
HHE THEFed’ (Functional group isomerism)
FEART T S F fAU- C,HO ST
fefofaa Wfeesee don w1eH Y& wid 8-

@) H

| |
CH,-C-CH, CH,~CH,- C=0
EIEEIE] EILEC

(iv) weaTagaar : foarns g 9 ot fa=
Ufeshel @ o HNU TE HHETEA I
gidt 21 sarewonef - C,H,,0 HeArEaFE
Heferfoed  (CH,-O-C,H,) 3Tk uefefiues
(C, H—O-C, H,) F=f¥Td Tl 2|

8.6.2 Tafaw wutaaaar

oo TraEa 3 Aife 2, 5 S v s

< ST 1 A I A WAl 8, WY SAh TS o

ARt st gugl i fifem feafaat fr= wdt €

I faftre &R &1 gueEas Hfaq gueEer’

(Stereoisomerism) Hear B 38 wEIfUdE To

TR TS H i fRa S 2

fordt reifer sifufran o wreifte 21 (S frameme
ff weama v) Tl sfaq sfweds o stfufwen
ek Tec Tk A1 AUk Hezed! IR 3d | TH Aq
ffues Serg 3 21

T 9= AffRan i 39 ®9 ° TR foma
ST 8-

SRR
FHEfTh 3] Silkikdid — [ HeFadl | —> 3R
ERIEITY J
SEREIIE

T A H HTeA hi YT HLTaen * HAfafchah
foRaem’ (substrate) 3R T ‘ srfaferaen srfiemdes’
(reagent) hacirdl HEEGEICIERED (AT )
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U 3T W K6 w1 ST Hd €, o g <= Ferh
off after o fepan <1 Tehar 21 39 feafa o qe o1y
‘fepamum’ e 2l

TH stfafsran o |1 e WES YRl U
FEA SN TH S WA & AT GeEAE e
WH TH 1 e oA ¢l Tt arfaferem |
TR ol Hele, TTag-Tage 3R ateg-fmior
& TEI W TR TAT IATE T o AT
farqa ARt o shHeag stemam 3@ arfafewan
& fomanfafa (Mechanism) Wﬁ'ﬁ‘ %I IERIEIR]
1 WEEd o Akl w1 fraeiierar o @ue o qen
Tl ShTel-eh AlMTeh] oF HIATU] i TR TN HH
o e fuerd 2

frafafea 9 & 39 sifufranett § dafa
AR 1 AT HT T 2

8.7.1 WEHASTeh 3MEY okt fage=

TEHIS 3TEY o foger (cleavage) T YRR T G
T (1) fowm eroEed fagem qen (i) T g
fowmerageft fagem # fasfad M amt smEy
o <Al Setee S feRell Teh WA W Tl S €,
S AR | a9
foeaeTaEe o TvE T W] W TRE a1
YA B € SR T k1 qUf o7k U 9 G %Y
Tk TehTeh! 7 qe FUMEST Sial 81 37d: SiHmeA &
fom sTqeefi-fagem @ *CH, qe Br- W<l @iar &l

+ —
H,C QSr —> H,C +Br

R e, fed #ed W TeF B T,
"FIEETEA FEA © (3H TR HEiEE e
B Sl 1) | *CH, 3T i ‘Hfere eqEa’ sier
‘Hforer sprEitEm 3MEA’ wed 81 SHET e o
Y Sfyd FEd THTET R G o MR W
HELAREA! S IAtHe, fgdiaen aen g | i
oo S Hepdl 21 HEUARAl o D I B
CH,CH, (T sAPA-TF Werfis HeAr),
(CH,), CH omsaiwifad eamm (& fgdtas
FTEAEA) T (CH,),C (Sifeet AT g
FHIEEATI ) | LA STATH ST qen foramfia
Tielits €1 e e o WY Sed e

R IE I CRIE

THE HTEeHTE o Tife o WRforen gee iR st
5N gfg & €, formeh fawa o emw wm 8.7.5 31k
8.7.9 H AIT HL| HEUARA oh TAMIE HT HH
79 YR @— CH, <CH, CH, <(CH,), CH<(CH,),C
T HEEAEA 1 ARG IRehE Fudel el €,
S oA e i HeRto-3Tae sp? Bl 2
3d: éHs T HTa o O (sp?) Fhid HeTh SRgeH
% 1s eI o WY AfqeAad g C(sp?) -H (1s)
e oreY o €1 STEehia e ek 39 ql o
oo Tl 81 390 E 3oagH 6 B (Fa 8.3())|
H

5 "”;’M ¥,

I

“

ferd 8.3 () AT FHAEHET H1 Pl

foom sroeret fagem @ wE wieis fffa =
Fd &, Fe FEA F wEAt T T W
BT 1 SN e 9 3Yefid Z 9qe fo
TR W fod gerep el ®, 99 Afeet SomE

[H.C':] = 21

CH 7 — sHC + 2

el ey, e e T SEOTEY il €, SR
(Carbanion) HgaTdl %I e G spSWﬁ?l
Bl © AU SUHhT SThfa fohd wqvhehd Bl ®
(fet 8.3(@)) oM off swemd ik frarsie
TiieitsT Bt €1 Ut shreltren Stfufsmand, fomw fommma
e eiar €, st steren fawm yota stean e
Afafsrad e 2

o 8.3 (@) HfYA HEHIRA (carbanion) i 3TERfd
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wHTget fage™ o wewifsd I &1 Th-THh
TR 39 S TRATI[A W A Sl €, S SRR
T et el €1 31 : FHEe fage o selee[ g
o M T T & el o1 Hee Bl 81 T SoieeH
o TEe i STE-IMY dR (ﬁv‘?@'@h‘, fish hook) gXI
T9fd €1 39 fomer o woewd SSEE wfieis
(TRET] e TE) At €, T ‘qo Ak (free
radicals)_clﬁﬁé'l WW@W&%%
I gk o sifafwamia g &1 S gudsed
faaem e fe@m T -

I~~~ qu T gew . .
R—X —— > R + X

Ufchel o Hoiohi ol Tieftheh, fgdtaen steren
e | afiepa feran ST Gehar 21 Ufeshed Tord otk
Wi ¥ JoAadh i 3R F81 W Ufeshal T hl
e ol B

CH, < CH,CH,< CH(CH,), < C(CH,),

A a1 gRYHE A Sy sAfafkand weard 2

8.7.2 Toramam® wa atfuertden

YA e ATt &1 eifafwansti o sem e
T ] T AR T 9 o B | T G
B & R TH SR TR SR TR
sTfehHeh T e STQ) AH=Ia: 9% 319] fSreeht e
TN 3T AT € FRATHR FhEam € SR W 370]
Aferter Fed &1 99 HEA-HET A A 7 Al
TR wd eifete &1 == faee ar fean s
2 3R FE Sfaelifha fohT o @ &19] W e & B
3IETEIT

CH,= CH,+ Br,—— CH,Br - CH, Br

fraam iyt IR
CH,
fraar erferdes IO SR

st fRamaR o fopamefial fog W Ry &td
2| Topamsiier oM &19] 1 Soieei o S19TE orel &

273

(Th ok forameiiel Toret) &1 Heha €1 SSrexone
U § Iufeerd e7qul seie st A1 TRt fgapa o
S T Afg AR Hueh TftelsT Setae ot
BIt & 1 37 &l T ST L B A STHHOTRT
THEfST H Scieel o1 A9E B a1 98 FRaeR 310 oh
IY AT W HH KA 7 S ela[l ki SAufd H
Tkl Bl S § gy & o selael

T SR SeAai-RE
T T YSH HLH Al AR AfrmEel’ 4
1 AHRTET (Nucleophile, Nu:) (37 ﬂﬁ[ EIREREISE]
arel) hEeldl ®, qe siffmen ‘e sifafeman’
e €1 T I O ael SAeRteh i SerRiTeTel
(Electrophile, E*), 31fq ‘Seided =M@+ aman’ =
HEdt 2l
e ST S e
g T AR SATHHT Ll 81 T e Femamemenl
o SolaRAEHT (A W oh%) T Selae R STRHT
S B 3: ST ST TRl o ey Soisreit
RN ¥ SoeeH T WW A @1 AR o
TARIN i AR TGl 1 Gded 9% dR gRl
TR TR ST ?1 SRgiES (OH), WIEES 3T
(NC) T SEHIPH (R,C:) SoieE Wi & Fs
3T §| A ] (S¥— H,0:,R N, R O: 3R)
off ThTRT ST I T IURd o HROT TR
1 ifq S I &1 TR o SR H HTeeHE
(CH,) 3R #mEife T98 (> C = 0) a1 ekt
TeEE (R, C-X, X = TS TH]) a1et ST 317
Gftnferd €| e 1 e hael Uh B o
N SARA-= Bl © e ATl o Selergi-gm
TR T Hehell B | Ufeshel 2SS ol shia 3Teel eferl
o BT ST -ohg, & el ¢, FSEw st
STHHT T Gkl 2

IETEI0T 8,11
frafafea oTupst ¥ weddrst sEy o faud
Aeret foge 9 9fsra qegedl &1 oo g%
TR T FerFd ¥ YSR¥E shifeq)
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(%) CH, - SCH,,

(@) CH, - CN,
(1) CH;-Cu
1y /R + _
(%) CH, — SCH, —> CH,; + SCH,
+ _
(@) CH, QZN —> CH; + CN
(M (‘g{?—Cu —> CH, + Cu
IETEAUT 8,12
FHROT T FHid gU FAfafad s AT qen
SRR § ofiehd hifoTd—

HS",BF,,.C,H,0",(CH,), N,

C1,CH,C=0,H,N ;,NO,

&

YRR : HS™,C,H,O0", (CH,),N :, H,N";
T T T T T I €, S SerRi et
g 9EH fRT ST Hehd B

FOERIATR : BF,,Cl',.CH,C=0, NO,: TR
TRl 1 ohadl Wew B, fS@er RO 9
TR & SeEe T IO HL THd B

IETEIOT 8.13
frafafea o seieert &% i Sifag)
CH, CH = O, CH,CN Td CH,I

&'A

gadl o RO AR ARH AR S @l
S 2

CH, CH=0,H,CC=N Td H, C-1

8.7.3 Rk ITITRATIN W IToraeia
e

e Afafemanet o W\Fﬁ T Gde™ (Movement)

T g R (Curved Anows) §RT ST ST Tehell T

R IE I CRIE

sifafshen & soraeil o YAf@Ul oF HRU BM AT
AT TREdH i 98 I T SR g i feafa
¥ ufiadd # fe@m & fau d) 39 soeeHg™ 9
RN B ®, S efafeman o <9 feufa @ Heem &
@1 2| SEl Te 9 GHierd 81 Sl €, 9@l A} o 37
g 1

TR o oo 39 YR ed 8-
LYY sy xomEy @ Freeadt s
Teafd W

(ii)g_H_'y'_ n ey ¥ fHehead! uRH]
L1y

(iii) —Y(}<—>—Y= ] ¥ feheadt oey
fearfa o
T Soiaed o ddc i 318-39 R (Single
Barbed Half Headed) ‘T3 g’ R <9ifa et 21
IR —BESEE ¥ TINA 9w BN H 3R
FAN-ULT o foered o g2 R 1 ST ek
SeieRiA oh EEe i 3H WehR ST ST Hehdl ©—

(¥

HO: + CH,- Br:—> CH,OH + :Br:

CQQ1—>CH3+(':1

8.7.4 WIS ITeel W THET
fazemoa & waTa

FHER AU | Soiae 1 foRds a1 @ TE] |
JIford ol STerer 1efe fqeemdt T SA¥a U
AHHTRT AT i SqEAfd ¥ Hehal 2
forslt o1o] H forelt ReTY] STeran Hfowemdt §98 o g9 d
Y ORI 1 TAMA TE § TRl yaurd Sca—=
3 21 WU 99 (Inductive effect) Td TR
94919 (Resonance effect) EHWQFS@HETWW
% ISRl B ifueptisr @t suftefa o fardt erop o
IO STRATT OTaR-UHE I BH YAUId-geE off
FEd T T9 YRR ok Solde- TG i ‘geiaemd
9’ Ed 1 B9 frefafed @el W 3 soieed
TIFION T ST R |
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8.7.5 TUIfUTeh UHTA

= fagd-RonereRd o6 ] WS o 7 ffha
eI 3T T Soiaeiq STOHH ®9 ¥ Tewifed e
g Solae T Sed TR SRUcHehdl oh TRATY] Wi
R 3tferen BT 81 W SR HeEASh ey Yo gl
ST B | TS el o SHRO hrafieh ot o faf=
RIS e S BId B SSeonY SR
(CH,CH,Cl) § C-Cl 99 ydia & TH& gaa &
FHRO HEF FHHHR—] W AMR @9 (59 a0
FANI R ST FOT (5) eI BT ST 2| AR
e i W o T 5 (S fog g F B
ey W golae-fater e g9 & fau @) (—) &1
SR fRA S ¥, S5t W & I SR AH@
g 1

55" 5 5

CH CH,—>—Cl

2 1

FHEA—1 3T S¥TH AR oh HROT IE h

C-C 3T o Soiagql ol 31O eI SMehfid &
Al ©| Hereaey He-2 T 9 SAEe (66°)
I Bl S 81 C-1 R e a6 qor ¥ 66¢
STYSITH HT HAET ST B1 I I §, C-Cl
$JeTl o SHIU1 U ok &Y W el Scq=1 & Sl 2
9 o ¢ 3TEY o HRU 3T 6— Y o6 Yol
BH 1 Yfsman IfUTeR UNE (Inductive Effect) et
21 78 gE S0 ok yEe qeh off S €, aAfer see
1 & 9GH o WU-WY T€ GG HH Bl Sl @
R A el o A ORI W €l S €1 Wi
JE H1 Gy Hiaeardt ¥ dfyd wed 9] Sl
SR USH i el STUT 3T SThTHA T & hi
Ao @ B1 TH ANGAl o SMUR W yiowenfys i
%‘IS?QTTH o e W—W (Electron-with-
drawing)msﬁigﬁﬂﬁﬂ'lﬁﬁwﬁwﬁﬁm
Sl @1 TedleF A FS o HYE, SH-Ed
(-NO,), |l (-CN), el (-COOH), T&X
(-COOR) UReATl (-OAr) SeiaH-2Tshdl Tqe €,
vafe Ufewa wE, w9- wfya (cH), @
(-CH,~CH,) 3Tf% Seiai=d-we &

3 2
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SAEIUT 8.14

g W - 3w 3tfueh gty €2

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

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

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

Ky

(%) H,C-Br, #ifs H %I 37Ul Br 3Afue
foreprelt 21

(@) c-0,
(1) c-0

IETEUT 8,15

CH4~CH,~CH,—Br & foh¥ el H geordl =JFad
BHfi?

'

S-S T dedt ®, o999 WU g9 i
o K™ BT ST 1 ST HTe 3 TS Taom
3MEY o He yadl qad HH B

8.7.6  ITTAE-HTST

T 3 Hrafaeh Afer €, fa oFaer shad Tk
TET T o BN TS AT S Tkl ¢ THHT Th
IR ST Bl THR C-C T C=C 3T
S Sl Tohid WAl 9ok fafdte Uil 1 =men
FH o Ty TatE e 2

ST 90 & IR, S H Ted C-C
T C=C fgamaeli oF wrwr g1 = ey SAarear gt
=Mfeq, wfeh JANTcHss fAaRor § 98 war =en &
oF § 99 ¢ - C §HM STEY A4 139pm B, S
Thal C-C 3T (154pm) 3R fgem&s (C = ¢) &
Hqeddl A 1 3Td: Sl o1 GTEAT ST GOl
B YRR &I i S Wehdll dsid @i fAefated
I T I 99H Sel-SaeAe gR UeiE fear s

ekl 2l
6 6
1 5 1 5
&>
2 4 2 4
3 3
1 11
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3T: SR fAEId (The 4) o STER s
& arfae TEAT ki ST i | 9 fREl T
A 5 BW YU Y W URRW e # Hehdl
arEfereh AR TR I8 < SIS (1 99 1) i Hel
(Hybrid) ﬁ?ﬁ%,ﬁ%‘%ﬁ—ﬂﬁﬂﬁ’ (Resonance
Structures) Fgd ©1 TARE-FTEAN ( SHITTeReT
TG O AE ST ST ) et
Y ATl IEET ST UlaHie 3Tehel &l T
Tt E1 A A TWIRIE-IUE & I W
Arfae WE ¥ ANEE e B

SIS 1 Teh 31T SRR Ag2WeH o fireran €,
9 g8 =Rt (19 1) gW W& femer s
Gehal €1 31 TR | & WhR @ N-O 7Y &

+ 20 +f0‘
CH—NZ 5 CH, N\<
I II

Wq TE Fa ¢ fm I N-O e @i
warEar T 2, (ST N-O Uehel 1&g a2l N=O
fgameier < HeTadt & )1 oTd: TSN i arkdiach
HTEFAT S SRl T 1 S I ol TS Tehd &

Sfosh 310 (STTAR FhL) i FHell (ohdl off
A TN W FH Bl €1 STEdfosh ST de
=JAdH FHelare! SFIAR-GET hl Hll o A H
* SR - TRl Fsll’ (Resonance Stabilisation
Energy) 1 ‘3T7AR Foll' FEd B SR LAY
et eifaes B, 3 € eifesk TR i B
A Sl arelt GeEedl o fag SR favy 9 9
el 2|

SR -HEeT i fored ww fAfataa fFemt
1 UIer oA ST B-

() STR-HwEeT § e w1 feaf w9m @d 2
(i) TR TLEeT H STfaq soraeil s T JHH

T T

STAR-TEN | a8 Headl sifye Tl gt
g, e aifues wegeeh sre g &) 39d FR W
Sl o STk (FTEgISH WA i B, faad
T gl B ©) | Tradia STeeT o1 JereRhIol H Bl

R IE I CRIE

B AME B TE €, o atferen fagprol o ™
Bl B YR el A% €, A o saferen T
T W BT © 9 AU STE THR el B

3ISTEIUT 8.16
CH,COO™ & STR-G=ATE fered 7R aeh i
SR SR 1 Eeer Wil
&
TEgUH A fa@ey Sugad TSt W
SRR TR TN S 1 G dR
g <MY

(&

(\o
N

CH,—C (\<—>CH—C

IS0 8,17
CH, = CH - CHO ! $TIAR-H=ATT foag qen
faf= erAR-damet & mifars Tenfae i
<]
&

:ﬁ): :('l)':_
CH,=CH—C—H <> CH,— CH=C —H
I 11

:|O:"'
<>:CH,— CH=C —H
I
TS 2 1> 11> I
I: gaifus el 2, i g&s sed qo
RIS T 3Tk Y01 ¢ T HieH R SRS
W faudia a1 g TE
II : SREOTCRT SIf¥eh SROCRI RATY] TR T2l &Hae
Afereh oot WA W 2|
I : =Aq9 Tl €, e sAew s
SEUfagdl AT W SR ®, Sefeh S
YTl ehTeF W SRUTEY SUfeerd B

3TET0T 8,18
fefafad S (1 92 1) CH, COOCH,, &1
At GaT § g foRw AeH F®al T/
F &2
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16|'2
—0—CH,<—> CH,— C=0—CH,

II

CH,—

— +O—¢3'

&

T HeaeT w1 fow FrEE @l g, wifw
T Tl Al o1 JUEeRol B 3ok SAfdie
AT 1 | e 1 372 qui e 2l

8.7.7 ITTE-UWTH
T oA T A TR e ooy Ud WHG o
THTY] TR TR ThTh! Sl I oF ord ST
e o HROT A9 H I Ygaal i STAR-g9E’
(Resonance Effect) <hgl SITdl %I Tz JHq19 9{@?“ ]
TR i €1 < YehR of 3TAIS S7efa Wi e
T 7, f= ‘R w9’ @7ven ‘M y9E’ Fel S 2
(i) &ATHSR FATAE-UHE (+ R 99T )

™ yE | soiee fawendw wyfma sty H afud
TN 7T YeReTdt T W R Sl €1 39 Sog- o
o HRU 319 H P Teufaal =9 s e 1 @
STt B UfTedi § 59 99re i 99 YRR S Sl 86—
<_\NH NH

&5-&-&

(ii) SREUTHS JATAE-THTT (-R THIH)

Tg Y9E I YR Bl €, W solaeid ol T

TfAd o0 | Sfyd TR stefen gfaeemdt ¥Hg i

IR Bl B SO —A1geisiot B 39 soiag- faeme

ﬁwww‘mw%—
P —o =

O—o ;,O

@a@@@

+R 31d —R SO fazemds gare g@iiHare
] e yaeerd-ge frfated 8-
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+R :- @M, OH, OR, OCOR, NH,, NHR,
NR,, NHCOR

-R :- COOH, -CHO, >C = 0, -CN, -NO,

et faga @en steran weia Mo o tewiad
wwe SR fEs w1 suRefs w wafEe fe
FEd B J FgHl SEHE FUeR =W Bl 1, 3-
S2TETEEH, U, T SeaTfs saeh ST 2l
Q’@[ IBEARIR: I B?IEEIT'*I foeenfqd (Delocalised) |
S B 9 e I et

8.7.8 TEEREIMU UWTH (E WHTH)
g Weh SR T | oheel SThHUERT SR Reh! ht
IR ® oI5 awe ageTeY (fgerey stgan femew)
a TR AR § efiE g ?1 T guE o
MR AT AR T AT & HROT Tg-3TEE
Y S TSt § Teh FeWId n Seieed I oh1 Ui
forenmo giar @1 eifufren w1 uRfy 9 smpmoER
ATFHRE H1 T2 & I YA YA & e 2 T E
SN S0 ST €, STaifeh goierie o T i o di
(/) E0 SR fman Sar €1 Toed: < YR ok
TR g9 B g
() oFTTh SR YWTE (+ E N ): 39
e H agsTa o n-Seidel ol TAHIR 39
T R e ¢, FE sHueRH stfirenten
dferd eiar 21 STl -

+
>cC Q( +H ——> >C—C<
H
iR

(ii) RUTHE TARMI-UNE (-E WG ): 3
S H Ig-3TEY oh n-geiarel 1 T 39
T R e €, FE AR srfirenten
Sferd &t B €1 THeRT SR TE 7

- + -
>C =f(\5< + CN —> >(|:—c<
SRS
CN
aAfyerte
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Sa WU U1 SeeRmd 9d TH-E o
faudia feemenl & @ o €, 6 el T9e Yo
B 2

8.7.9 STfauIa=

AT Th W R S TR R e
foRelt oege fepm oF T 9 Hie difed Uoshd 958
o C-H 3Ty 312 TR p Hefh dcl ICH] oh
o Tl 1 oo 8 S ?1 ek WU o
C-H, 3789 & o Tode fehead! sTEgw e stea
SRS p heh o W1 3R §YHA (Partial
Conjugation]i’?'lﬁ%l AfTHHT @WW%I

SITHGT i THeH o fore &d CHséHZ(EFaa
¥RF) HT IR o 2, T eafi| weh W
T o ¢ Feh 21 AT g *1 TH C-H &Y
ot herh o ael o W@ § e S ¢, e
RO C-H 378 o Seie o 7 hareh | faeemied
g 9 €, éwf%ﬁsm (%) o g = 2l

p3‘H \;

_+
H" CB C/

/

<_ao‘|6i=r =
2p h&h

fora 8.4 (%) Ty oA o SifaqqraT 39iar weidh SIRE

T YhR o AfqeAdd 9 SeeEEE 1 nfae
g a1 €, i qweed] o €Y YAEY
fereeriertor # WEEAr L 2

+
H H

LGIPERERIE]
2, Torer Rl EuArE %1 wifie 9gd ¢ ot

FEYARMA o T o1 %9 6 TR o—
CH,
I+ + + +
CH,— C >(CH,),CH> CH,CH,> CH,
|
CH,

Teh Al aan Ufehadd=i o ot sifaugm dva
Bl Tosh Al § fadgraa gr1 soiael o1 e
= fo (8.4 @) ® <uitan T R

| C——

/

fag 8.4 (@) T4 T SIa9gHT &1 e a7

ATTHITH THE | U o hE alieh ¢ ST
Y THh Toh § SR o HRU C-H &9 | e
SRIRROT BT HAT T 2

H
H H H
He C=C— G—Hes
ot
H H H
P+I (|3:(|3—.é—H<—>
I|{ X
IJ:I H H
H—C:(ll—(lj—H<—>
I|{ X

ST TeRfed TR off FHean |
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3SMEXUT 8.19

(CH,),C". CH, CH, %1 31ief aifereh Terrft i
T 3R "CH, 1 Tenfae =Aam i 82

&

(CH),C" ® I (C-H) 9 89 & ®Ru 9%
SRETE o= fa 1 WET CH, CH, &
o | TR tfee B §1 'CH, H R p
Fefh C—H 3T o dcl o aidad &iH o HRul
THh T AT T&l X Hehd §1 979 “CH,

o srfeegree =@l e 2l
8.7.10 hIS+eh JTTWTsHATE 3 Seh!
Terarfafirat

iR AffRansT =1 fF=fafaa am | aifiea fwan
S HeRdl o

() wfaeer sifafmand

(i) ko A AT eAfufwand
(i) faeiod stfafwamd

(v) qAf=mE erfafsmand

3T 39 AfIfshaeti o6 aR o 39 J&ish o Usheh-9 T9
FHa 12 9 9_
8.8 ThIS{-Teh AITeRl ok TIEA
&t fafea=ar

Tt Wﬁm g § sy (Extraction) 31l
TARTI | YTl & Ie=Td i AfTh H1 e
(Purification) 3H¥Ih B %I M o fou EREN
fafa=r fafeai @1 g9 difter =t wpfa den o
Suftera efgal & SIgER fman S 2

e ok fere Tremom: frefafaa fafuat swm
RSIERS il
() ST (Sublimation)
(i) Toheee (Crystallisation)
(iii) 3ITHdA (Distillation)
(iv) fau<t frepo (Differential Extraction) dm
(v) Sofe@ (ShIHSThT, Chromotography )
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3{qq: AR 1 Toish Tl FaLish 1 Hich
ITHT Sl T S ki Sl &1 TfUhier 35 ARt
FT TS A FEIR GETee, effq dev g
G & Sg w EE fafiEl fafam geR %
Fofered de ST dehs] T Aeid €

8.8.1 Hedura+

o gd | i © for o S el A e W fa
To oferel H o7, Ay | uRafdd B S 1 Sule
fagia W enefid ed deieh ol ‘Heura’ Fed Bl
THHT STAN Sedurag A w1 TR g At
(S Sedur FEl &) ¥ 9ok % H e ¢

8.8.2 Tereem

I 3 e Tl o I T 9 WY ot 2
7 fafy wrefrs e qen s1gfs *1 Rt Sug
o # et facrarstt ® ffed iR W eremia
Bt 81 S79L5 AR i fopedt T foremas o Hierd 2,
g =ifes 9@ q9 ) eeu-faeid (Sparingly
Soluble) BTl €, W S A9 R JI< qG1 o8
[l Sl 81 Aeqvq faers = i gan Fifsd i € fo
g8 YT W‘H (Saturate) | SIMBENRE @l 3
FH R g w5 foreeferd & st 7, fo e gm
TR FR o ¢l R (9 s9) ¥ g w9 9
sqfgal qen Aifie 1 3feq WEn ® S @1 AR
Aifiter forelt W Toremers o srcatues oo qun fordht
a1 foemaer o ereq fae™ gial €, a9 Tt sfaa
e W 3 etk w1 fager wten fRer s @)
wferfad s SEd (Achrated Charcoal)aﬁ e Idl
T A ergfgar feprelt s 21 Aifer qen srgrfgar
w1 oot § %9 3R TH & WM H IR-9R
fopeeer g w5 A i fehan s 21

8.8.3 33THAT

39 Hew@qul fafy T Fer 9 (i) araeia (Volatile)
Sl 1 STaTSaRial SWIfEA W (i) € sai, e
AR § T SR B, i oIk T Gohd 21 fo
FALFIh! aret gd = a9 W ifeaad e € St s
3T H W U Fal 1 ST Thsl HT old B
FARGH (FeriF 334K) 3R Uhelq (saeris
457K) 1 3&eA fafer g1 STEr 9§ gersR, T Hehd
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R IE I CRIE

fIT 8.5 QIYRYT 3779a Y1 &1 Ay % GEd FX 59 & VFHR FoAd q THT [FA Sl 8l

g (fax 8.5)1 sa-fugo 1 e 92 o Joes 4§
HH TH WEHHIES TRA HId 2| Ier W HH
FAIH oTcl 59 1 a5 G8el Sl | o9 i Hel
I eIl ¥ GHd ek W §d 1 Ul H Ths
o4 T STd FaYHlE ol ek ok g Wi H
T 1 TTH WA W YT 5o hl SR T H THA H
T 2
WATSH TS : I Zal o FALihI | qaTa iR 7 B
T WM H 3B TRV AHAT §RI YR, Tal foRan S
Herdll TH gl o o] S 919 90 § a9 S © a
- Hefd & S S| TH <90 § YA e
Tehiteh <h1 STANT TRl STl €1 36 dehieh | Tl U
IS TlTEh o H@ B offl gU YISl hic & o fagor
1 a9 i eled w4 € (Fot 8.6, I8 281)1
Iead IS A6l 59 o A = FaeHTS
Al 5o o a1 i ol | Ted GEfTd it 81 3
YHR FITSI it H SW 334 drel o | 3fres
aroqsiiel gere w1 "N S B Sl @1 wersh
HicH o Y q TEad-TEad 9T o geId: Afusw
arTeiel ererge g @ Sl | fafi= fese ue R
& quh Hiem o 8.7, g8 281 # fe@m M €

S et SR I3l arod a2 e fiRd 59 o o=
So1-fafa o faT % T8 (Surface) ST Il
21 Juh hiem o TEfHd 59 S ISt oI @ SeA
AR QA AIfTd € S 1 SH YRR ard H hH
FALIH oTel Fa 1 AT Sl Wl 81 39 ¥
HiUF AFaT I & IWd TR F@gHE A
e o G T ShicH o I T UgEd 1 WEl
o GEfd Bt I8 Ys %9 o ®9 H Wl § THA 9
o St €1 Shiteh STEeE STt o SN ST FeATeh
% IY TG H ITAR FEUHIh a1l K9 hi AT @l
Sl 1 U e oA qefl oo ol Hegitaes
we (Theoretical Plate) &d 2| AR &R W
ST % foAu kel wiel ol HieH Iqasd B
YOS 3TEEA T Teh dohlehl SYAM U2ifera™
UM A Fed 9d & fafa= g & gk A A
ERIRS IR
=1 @ W eHe 9% fafy 39 xai & wWed &
T vt 1 Wt @, fSen aaerieh @1fq S=a B @
YT S A FALAIR A1 3D off T A9 W ATEfed
B W B UH gl % U8 W @ HH Hih STk
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I

/N

farT 8.6

3

we
HicH

/N

JYTSil STEET (57 FIT FH9IST T A9 Hicid b I dh g8t T 8.7 fafy—= &R & g9t Hicrd

Tgedl &1 aeqveEIq See U T ary qgdl gl

FALIH T a9 T I Sl g1 B o g9 39
Y R S €, TR ST a9 T 9@l <6 b
THM Bl 21 9 A HIH oh fofg Sl 79 e fafd
W9 T AT R S € (9 8.8, 53 282) | WA
&M H REN] Y M (Spent Lye]@ frereda gerep
T ok forg 39 fafy =1 s fopen s 2

OTY 3TTHEA : IE Tkl 39 T&1e ok M oh fag
W 1 ST ©, S orq orousiier e, Wy <ol o
STl Bi| 919 THed H SRS 59 ! Tk H TH
T gU AN 9T Yeifed i St 81 A9 qe areagiiet
%ol o1 Trsror Wefd ohY st o T STl 81 deagein.
59 T STel i GFRR] 19 SR YOIk < o &1 9T
e H ek 5ol (p,) T ST (p,) o ST <7 T
I S TE (p) S HEE B W Fd Serdl €,
aﬂﬁp=p1+p2|%plaﬂqﬁp@am%,3ﬁzia
3 FFeHlH 1 oTde =R a9 W & anfaa @
ST B

T YR o1 9 39U Afged uered w1 fason
373K o 99 3Ed 1 99 W & 39 S 21 9

B arcet qgred qen St o fAgur B gUeRRt Hi &
TEEd W 3Rl Y o 21 el @i 3@ fafu s
Herd 9 Ui S o fagor 9 § gees T s
2 (faw 8.9, T3 282) |

8.8.4 Taudt fremdur

7 fafer &1 wema § s Aifin % SHeh Sl
foerm o @ 9 FEte oo gu i feen
STt ®, Torew shrefen i 1 foeiad s/ w1 e
Atk Bl €1 Seig foeee e e o
sfagoim B8R wifew, aifs 9 < wa o T, 5=
TR 19 GRT JeIch Tohal ST Tk | Teaw=rd AfiTeh
oo o & Fefe faame &l THad 5/ 3 hich
IS A o T fern s @1 fadd frendor ws
YRR 1T B feran Srar €, S fost 8.10, 955 283
o gwiten N B hreten foetass W Aifies w1 faeiEa
31T M i <9 | 39 fafy o foomes #1 S ann
%1 STATIRAT TS| 36 I H Tk IRSRd qh1h hl
IYAM §H % o9 waa frewgor (Continous
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EIREERIER]
EAH
Hfre

—\

fr 8.8 &4 3@ W 379a| 15 /9 W 59 3797 Fq91F H1 7987 15 d19 W 377 oIl 8l

T

ferg 8.9 99 STHeAI 99 ATqIie SEde ATHIhd Bk WeHlA H Weia gl &1 G 59 i VB R Tk § T B
feren ar 21
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Extraction) %&d 2| 9 deh-le ¥ 34 foamaes =1

IYFN IR-R Bl 2
foemees wa o
2 FHafTen AR
IENIZED
™
el T | ENIE]

fremdor & wger  FTSREUT S UweTq

ferT 8.10  fasst faawsion sraeral 1 gera?or factaar &
R R IR ghar 21

8.8.5 dUl@T (ShIHSIIWT)

‘ufeiE’ (hIHSTIT) TeM w1 Teh Tedd Hewqol
ThR §, et ST AfRl 1 wWed wE H,
ferdt frsor o syl i gereR XA qe AT i
Y5l 1 S T o fog fasga w9 9§ T S 21
FHSAET fafe w1 STEn geyem gl | 9w SH
el W9 9_1ef ol gUer i o fag fRar @ e
‘ST’ 9Isg ek I1% ‘AT (Chroma) ¥ & &,
fSreert a1ef ® ‘T1'| 39 deRle W Gaged Aifiehl o
Tasror =l feeR wreren (Stationary Phase) T Afermfya
o fean S ©1 feeR Wreren S st¥en o 81 Gehdl
21 THh uvErq feer wewen ¥ 9 SugE faetes,
foreTrent o THOT 31efen 9 i -4 venfea feman
ST €1 39 YRR A0 o 31eEd wHYl: ThH-gE 9
Yok B S €1 T kel Weeen i ‘st
JreEen’ (Mobile Phase) Hed %I

Jiqie fagial o STUR W auietEd i fafy=
ot H eniiepd femam e B0 39 W & B
(%) Sferemieor-euiaeEs (Adsorption Chromato-

graphy)
(@) faau-auiei@d (Partition Chromatography)

283

() rfronwur-guierE™ : 7 39 fagid W sraia
2 for forelt fafyre stfureiioer (Adsorbent) W fafia=
qifirer fot ool o erferenfid eid &) TremoE: tofam
e faferrt Sior srfursiioes: & &9 ¥ yge fre S €
oo graen (Sfeiver) W Tfasfiial green yarfed
T oF YA THAT oF 3Taad R e W STer-37er
T T *W ¢ Ffafad 1 ywR #1 Soieied-dea-ch
g, S favd-srfereioo fagia w anenfa 28—

(%) HIAH-I0AEH, SWT'CL TWI-g9e@d (Column
Chromatography)

(@) Ydell Wd duici@d (Thin Layer Chromato -
graphy)

AT TUAEA : TH Tk | hid i Teh el il
o stfersiioes (feer wreen) w1 @ 21 el & freet
R W Yot ot et © (Pt 8.11) 1 AifiTek ok fason
%l ST ToIeTerh 1 =[IdH | | STl FhicH o6
FH 9 | Srfrenfa #5134 € qeuvEd T SugH
feers (S g9 A1 ol 1 e g1 ?) F wied |
it fg © = A AR " T S ®1 fafa=
AifiTeni o AU ST T o SR W I SAMTH
I qul gedeRtT B S €1 eifues sAfereifaa Hifren
HAH F IR AUF AT G AT ® W T,
Stafer 311 Aifites wiem | fafu=1 gfEl @@ = e
S € (ferst 8.11)1

foams —
Alfient 1 fagon —>
(F+@+ ) i -

G+ T

aAfereiiven feer L

(‘rereeT) a
T T B
faT 8.11  &iam FiHehIw! gt fagor & sage)

& geFHIT H1 AR Reerfa
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Taett WA FUiei@e : Yaell Wd auierEd (fod R
FHIIET, ATAH.) T A= YRR w1 AL
TuietEd 1 THH Teh AR i gdell Wd T g
o STTEl T YUFHIOT BT T 59 qehAch | hid i
ST ST Hi T R i (fafae sia =n
TfET) 1 el (ST 0.2 mm HY) TR el &
St 1 29 CUdell T It e’ wed ¢ g
o foerae 1 Sie-u fog wie & s R 9 o
2 cm W A Bl W Hl 3E FT HAE dh
foetoeh ¥ W T &% WK § @el L 3d &1 g fom
8.12 ()| THemers SQ-S9 = W M wGdl T,
S99 T o st ff fHerers o WU-wY Wi
W M Tgd €, Wq AR Y Aol ok SMHR W
S TG I IH! T = Bt B1 39 RO A gk
g S g1 fafa= ifies o Wy stfueivor w6
H<T-TUTh (Retardation Factor), SWT'CL thIFf Sl
e fran S ® (8.12 @)1

ST i % A
T amum-Yen § faamrd swid @Sl (y)

—

ST
| srfermee

el N PP

™~ | faeme

foT 8.12 (%) o7 &R #iH2H%T 9 Haum &7
faepfad &l

faT 8.12 (@) fasfaq HiEewm

R IE I CRIE

B I e T e
FfeTE o @ S Ghar 1 W TEE T W
YT § Hfasra (Fluoresce) RIS AR
fargetl ol wie W TRETH YHTeT o = TR <@ o
Thdl 2| Th 31T doheilsh § SR W $o A o
fopeeer TRt ot T foget @ 3@ < Hehar 21 S
T o €| -l SugeR stfreRter o faera =
e R fFgmas ot fagen i <@ s 81 S
il % Fgs F e W Rt fer g
@ gl
Teraut SRS : feraror shiveniwT feer qen wifaefier
waEenetl % wem fasor & ste@el o Had faedd
faaor W enenfia 21 s auferad (Paper Chro-
matography) S9! TF 3T 81 360 T fafkme
YT 1 SHIHIIhT SIS o1 SEqHTel fma STl 21 39
TS o sl  Siei-319] TIfvrd Ted ©, S feer e
% % FW 2

FHAT®T HFTST HT Tk Y22l (Strip) F MR
W fagor w1 g o 39 SN H e =W B
(ot 8.13, I8 285)1 SR § D A% o SUTH
facoes teren faemen] &1 g0 s e 2, S
Tfergfiet Wrereen w1 1l Shidl €1 SRRt fshal o ROl
TR 1 92l W s S0 1 S ggd ¢ qen fag
W yarfed s & fafe= Aifieni w1 < wrewens o
foraeor f=9-f=1 B o SR o STerT-3Te SRl doh
A gd €1 39 YHR foskfad qedt &l ‘wmeum’
(Chromatogram) Wﬁ%lﬁ?ﬁwﬁ Wifd U9 i
v W ol fagett ot feafaat w6t =1 at wreeH
TehTYT o el TEHT AT ST ATThHb oF faera i
fogwer T4 3@ o 2l
8.9 ThISTeR ARl AT

ToTTeHeh fagersoT
el AR § T qo1 BTESISH U B B
Toh Afaler 38 SHeRdIST, ATSeie, YR, Talie
qA HIERE i Sufterd 8 g B
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/Z— FHE-ae

285

ferT 8.13 @17 i 5 =T sirpfaal @1 HiHehieT 9

8.9.1 WhIEA AAT BIEEISA ohl Ugo™

Theh foIT ik &1 IR (1) AFIES o WY TH
foman ST 21 Aifier o Suferd he qen BEgH
SHHLN: hTe SIESTieEse (S = oh T i ST T
2t ®) qe1 S (S TSl I Fethe i el Y
@ ®) ¥ uiEfad 8 S 2

C +2Cu0—>—-2Cu+CO,

2H + CuO—~—-»Cu+H,0
CO, +Ca(OH), — CaCO, +H,0

5H,0 + CuSO, - CuSO, (5H,0
ad e

8.9.2 3T d<dl ol Ug==

fodt il difter d Sufterd AEgeieM, Hew,
TN dUT BIEHERE #1 UgEE ‘era-uderor’
(Lassaigne's Test) §I ohl Sl 21 ik k1 wifeay
UIq o WY Hfed i W I e geddst €9 °
Mt ®9 H qRafdd 8 S @1 s frefatea
sAfafwand gt -

Na+C+N0OMA - NaCN

2Na +S 0 B - Na,S

Na + X 0% - NaX

(X = Cl, Br 3190 I)

C, N, S @1 X e Afies § Sufeerd ol 2l
ifedd q7eF 9§ W 3TaRi™ i STHd Sl oh &1
I W TfeTH RS GehEs au1 ease 3 o

¥l S 21 39 fromd o ‘wifeam wwerw fend
(Sodium Fusion Extract) Hed %I

(‘) FPEISH w1 THEroT

Hifeaq WM Tt &1 ARRA (1) Tehe o WY
SaEE faera # G o g eneligd
IE RIS %I PINEE =] (Prussian Blue) culica
T eSS i sufefy ffy=d s @1 wifeaw
UPFARE STEA (1) 9ohe o 91 Afafhan &tk
Tifean RHRAHEMEI®E (1) S 81 §ig Tow]fieh
3T oh W19 TRH i W FH 3T (1) A (1)
o stfadiepd 81 S 81 I¢ Hifean TeqEEiTerhie
(1) oF | SATTHAT Hieh A (I1]) TFAHRTEHE
(1) (HREIEEAEES) S @, fgent a1 9ieEA =1
Bl 21

6 CN™ + Fe** - [Fe (CN),]*

3[Fe(CN),]"" +4Fe®* O O- Fe,[Fe (CN),],
EINEEECG
(@) HEHRT T TeTuT
() wifead wmed frd o Hifew o W
AefiFd o e fiem w ARk o
qCHEES H1 I AT a4, A FHL
Sufeefa 1 gfie et 2
S* +Pb** - PbS
T
(i) HifeTm Sed Ry &1 Hifead AEgarEe &
11 g HH T ST T R S A T
1 sufeerfa = <rfar 2
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S*" +[Fe(CN),NO]’~ — [Fe(CN),NOS]"
ERE]

SHTeleh MR § TE2SH ae Fehl — Hl &l
o Jufterd @, q4 Fifead AEEEe S
S (1) Fothe o |1 A H T W&
1 Wifd ol T Seq=1 HLal 21 o HEAIEE
3Tl &1 STURed 8M oF HROT UREE & T
&l = 2l

Na +C+N+S - NaSCN

Fe® +3SCN~ - Fe(SCN),

T 1 Wifd o
Ifg Hifeam 1 Afere T 1 difgam e |
o S €, i WS 9ul SehEe S |
JEEERS Tqefed B Sl ®1 A P I
FET THET0 3 B

NaSCN +2Na — NaCN + Na,S

(T7) A T TR
Hifead deq frent &l efew o7 g sTwliepd
F 3T Toeer e faeman Sar 81 a9 ety
BREEE | facid vad gy FaRA &1 Sufefd
Fi, I TRglaEe | oTou-faoia et srasm
S 1 sufterfd ol qen AHifTEH BRGNS |
rferetd Wel STae S w1 Sutkfa = < €
X +Ag" — AgX
[X = CL Br 1 1]

Aifier § E2ST el Geht i SUTefd g
w1 fearfa # I9ga 90&v1 o o HifeaH dier fshd
%1 EfEH A o | SaTeAl Sl €, A WEAEE
e HewhTss fawfed 81 ST, 3=e 3 37 garsHl
o foeer TEde e | a1en S A B
() FIERRE T UHHeTor
AR (TifeTH TUFRIES) oF 91 TRE HH |
Aifirer o Suferd WIEHRY, wiehe | gRafdd g S
2| faeraa =1 Efeew o o @i e SHIfTEY
Hiferege THer™ o el 1 A¥an SF9ay oad ©, S
WA 1 Sarefa 1 Fied s 2

R IE I CRIE

Na,PO, + 3HNO, — H,PO, + 3NaNO,
H,PO, + 12(NH,), MoO, + 2HNO, —
I Aifetsee
(NH,),.PO,.12 MoO, + 21NH,NO, + 12H,0
I HiewHeee

8.10 WMETHeh fagerwur

Tl WEA W A fagaivol ogd weeyu €,
Fiifeh TGk N AT HrafTeh Afeh § dedl o
S faer b1 fufior #d €1 31 The-1 H Ted
& 9 g € o el o gormE fae @ Aifitent o
A 5 TS SO H1 UM 1 S L

Hefer AMTr d St fafa= awl o
- o1 freir frefafaa fagrd ® srefa
fafer gr fepan T 24

8.10.1 hIET AAT EISSIT

FHEA qAT BRGNS — Al a<dl 1 STehed Tk &l
AN gRI TR STt €1 ShTeifieh AifiTeh i T WS b
HIR (II) AFIEES qA oA o 3Tfered | Sre
T e SR BESSH HAY: i SEAFIES qel
Sl | Serdied 8 W €

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

I S T WA T4 R ok faq o w
freiet koo FeiRieegad U et § 9 garfed fran
ST €138 it ¥ St S U el § @ig diefiem
eiifed Bt © (Tt 8.14, g8 287)| whfeqam
FANES a1 T BEgieEs faeial o geamm
" gfg T HUeT: ol 9o HIeA SEAFIES Hi AHT
0 B S 1 379 hia qef 1SS IS i Giasiadl i
TUAT T ST A B

I e AR 1 FEEE om TH 3R
FAT ST AT HTeA SESNaES o SoqqH A
m, ?T?JTrnzl'l'l'q%I

12xm., x100
T T Yfawd = ——————
44 xm
2xm, x100
BIEGISH 1 Y = ——————

18 xm
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TEA-AeAl \

IATZITT 8.20
0.246 g FTefTeh ATk & o T8 o Herea®yq
0.198 g e TSRS T2 0.1014 g S
T B4 g1 A § wEA qul eSS 6l
Jfqeradrsti st TUET SHifw)
&
: . _12x0.198 x100
b T 4% 0.246
=21.95%
- _2x0.1014 x100
RIS T 8% 0.246
= 4.58%

8.10.2 TSI

TESISH o STeheld i < fafed g—

() <gA fafy (Duma Method) a2

() eheerd faf¥ (Kjeldahl's Method)

(i) =g fafyr ; AEdiergea ST AfTE i HTeH

TR oh ATAeRYl § IR SAFIES o d1 A

T T AEZISH Tkt Bl 81 Rl q2T BISgier sl

HTa SIESAAES e o H qafad & Sd 2|
CHN, + [2x +y/2]CuO -

xCO, +y/2H,0+z /2N, +(2x +y/2)Cu
e /Al H 9 AISLISH AFAES! i TRH HIW
R W YaIfEd FX AEeH | Tuefad &) & S 2
TH YRR W T fagon o6l eseieEe defem
o o faeed | THd #foan S €1 e
STEeRIES W BTegiES gRI ST &l Sl

i)
KOH st
For 8.14  F7a(T AT BTESIS T SHT YT 3 SFHIHIT & Hora®y ] ST el HieT Sresiiaase U Tet 4 ford T8
FHIT: [5tcT hioaaq FaRIFS R GRTH BEeiaze foeaT 4 savifya g s €

fsia cacl,

2l ?IS'@GFT afenfera el (Graduated Tube) o FIU
i ® THA B S 7 (9 8.15, TS 288) 1

Wﬁmﬁﬂn‘?ﬁﬁ'@aﬂw=mg
Teh AIgISH T AT = V,mL
el 1 AT =T, K
THeh a9 qA @ (STP) W AEeH 1 3TAA
_ BV, x273
760 x T,
(9T TSGR WF V mL )
P, QM V, SERT: ESIo o I@ A2 ST ¢
P, T, fIEm TE2em T #1 T 8, aHee T
¥ f9=7 31 P, 1 9 39 T R0 9T feRan S 2
P = SASHE Se-SeAld e
STP W 22400 mL N, %1 5790H 28g €

28 xV
22400 7

28 x V x100
g T HieRmaar == ———————
® 22400 x m

3d: STP W V mL N, %l 9 =

SIMEXUT 8.21

eSS SHUHIA i <gA fafe # 0.3 g FEf

300K dT9 91 715 mm @ W 50 mL
eSS 3 ¢ AR | eSS o iaerd i
AT HifeY, (300 K @M W Seltd a9d = 15
mm) |

&1

300 K M9 1 715 mm T Teha A5eie i
3T = 50 mL

S&dfereh €@ = 715 - 15 = 700 mm
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RLECILICA

foT 8.15 <@ fafy) #retaes i & CO, i9 #1 sftafq F Cu(ll) sTeEe & TTe RE B R Ao 19 3=
gidt &1 791 o fagr i T sEeieES faerT § @ yared fHar 5w 8, 58t CO,, STwifyd 8 st € ao

T5SIS T SEaH F19 T Sl &

_273x700 x50

STP FTRES 1 300 x 760

=41.9 mL
22400 mL TSN 1 STP W ¥R =28 g
31d: 41.9 mL 1 AESH &1 STP W FFAN
_28x41.9
22400
BIECS R ICIRN G
_28x41.9%x100
22400 x 0.3

(i) chester fafa : 3o fafy & TEesHgT ifw
F T GoERE A o WY A A S ?)
ey AT i e, S Tethe H ufafid
21 St 21 79 Wi ST e 1 Hifee eEgeEe
& ST & WY TH I W ST qe B e,
S8 9 TerRe oTd faoam & W sTed W
aFeriier s foren ST 1 deawed ST Tefish
3T 1 &R oF A% faerad g ST & foamn
ST B1 ST T SR WO SR AT o w1 I
T ok e SR o ST oF A ifyeha oTve i
AT 9 B 2

=17.46%

Frefie AT + H,S0, —> (NH,),SO,

2Ma0% , Na,SO, + 2NH, + 2H,0

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

AT foh ehrefeh Aifieh 1 S| =m g

M HieRdETe H,SO, 1 fer@n T s = V mL

AR H,S0, & ST o T

M HIERdl 3 NaOH @1 3T = V, mL

M HIeRdl T V,mL NaOH = M HeRdl &l V,/2mL
H,SO,

M HIERdl &1 (V - V,/2)mL H,SO, = M Hedl &
2(V -V,/V,) NH, faeaq

1M NH, o™ % 1000 mL ¥ 39f¥erd NH, = 17
g T 14g e

IM NH, fae/@ 1 &1 2(V -V, /2) mL =
14xMx2 (V-V,/2)

1000 g eSS
14xMx2 (V-V,/2) 100
= X
SRR 1000 m

_14xMx2(V-V,/2)
m
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+ HE HySO, ]
+ CuSOy, T

Al A s

gr=ma (Sheeld Farssh | T )

fere 8.16

289

Freeta 39 .

STl
Tufad & & IREAE]
3UU chesld Falleeh —>

I 3iqas + NaOH

hosicl fafy-rgelerTgear Jife &1 G5 GergRe 75T o Q1Y /A #3 T $TEI799 ot 7T &, 5 NaOH

GRT 3714t Y T AT Yok HXal §1 §H HHAF 3T o I IFdT W ST oA S gl

TESeIH e o UsH WE SR ae o
Sufeerd e (SeEnd—fufiEq) o shesra fafy
o Tl eIt sifer g uRfeerfaat o 3 Siftren Ao
i I o § qiafdd T8l %Y Gehd 2|

ISTEIT 8.22

LS 3Meher i eheeld fafd § 0.5 g Ak
H e MM 10 mL 1 M H,SO, 3l 3aEH
T B AT | ST i iavraan s i
&

1M 10 mL H,SO, = 1M 20 mL NH,
1000 mL 1M oI | 3ufkerd rgeee

= 14g
37d: 20 mL 1M STHIFN § Iafeerd AgeisH
14 x 20 ;
1000 =
31d: eSS 1 HfaRrar
_14x20x100 _ . o
1000 x 0.5

8.10.3 dee
witar® fafer : st =ifier &1 ffvea aon =i
e Tefl (FHSR Hig H1 Toll) § ot fHeer
reee w1 IufEerfd H WyA Tefcwh o7 o Wl 93!
o T femen S @ (Fost 8.17, 953 290) | 4ifies |
Iufkerd reA qen gregred 34 uRfefae o wasn:
HET TSRS O S § SARAEd 8 9w,
Safeh Tette 9id faeer Tase (AgX) ¥ ufRafad &
Sl 21 STET i S @M o o8 dtel o
ST 21
Wﬁ?ﬁﬁ'@aﬂw=mg
Grid AgX ol SFHIT = m, g
1 T AgX § 1 Hiel X 1 9B Suesd @
m, g AgX | TISH H1 FHAN
X =l AU SHHA X my g
AgX 1 Uk T

BeAISH 1 gl
X 1 THIUEh ST xm, x 100

AgX 1 AUk THHE X m
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Hewes i ——>

v
&
w
2 B
HYH HNO, \L
AgNO,
- ¥
FEEE e
&

ferT 8.17 #ﬁa@ﬁﬁr—?@?ﬁﬂaﬁaﬂaﬁ;%aﬁw
T2 HT IUFfT H GYF ARleH 57T & G
R far ST
33807 8.23
BCSH o STehel Wi e fafy § 0.15 g
et A 0.12 g AgBr a1 g1 Ak |
S 1 gfaea @ Sl

&'

AgBr 1 3fUeeh ST = 108 + 80
=188 g mol '

188 g AgBr ¥ 3ufterd dHfiH =80 g

80x0.12
188

0.12 g AgBr ® 3IUfeerd A =

80x0.12x100
188x0.15

SHE 1 Jfaerd = =42.55%

8.10.4 HeWwY

it el o el difer #1 Ta A0 H qYH
efeeh o7 Aoran Hifedad RIFAREE o T TRA LA
W Hew]h ol | Hehl ATt el sl §, 5
IRTH FeEe & Sefg foerem &1 enfue feet
T ATH Hethe o B9 | {Faltd w od 2| feey

R IE I CRIE

F1 B, U9 R G@H & e didt o 21 9w
Hehe o SAHM | Hewl i Gfaeiadl i i S
TRt 2l

o foh ford e shrefer 3ifies &1 o9 H =m g
Hd: A" Hehe 1 FFHM =m, g

1 Hid BaSO, = 233 g BaSO, = 32 g HeHl
32xmg

BaSO, m g T HeHT Hi A = 533

32 xm, x100

AR H AW =3

3QTEXUT 8.24

TeHl e W 0.157 g Hrefdeh ANk 9
0.4813 g SfT™ Tethe 9w gaml Afiw o
T o1 e = 2?2

'

BaSO, 1 31fUeeh §e8AM = 137 + 32 + 64
=233g

233g BaSO, H 3Uferd e = 32¢g
0.4813g BaSO, # 3ufted Hewhy

_32x0.4813
233 Y
TeRt &1 9faed = 32x0.4813x100
233x0.157
= 42.10%
8.10.5 WhIERIH

FTefeh ATk HT Tk Ad A1 F QYA R o1
o 1Y TRH h{ W IH IUMEAT HICHRY, HIEhIRE
el o efierdehd Bl Sl g1 39 sreifaan qden
ST Hifcrsee TRt ST wieheHiicsee,
(NH,),PO,-12Mo0, % &9 H g1 et %1 o T,
A WIERIE o H AEfa fago faemst
MgNH,PO, & &9 ¥ saafud forar o1 @sar 2,
Sk SIeF o Mg,P,0, 9= gl 2l

AT T i Fife %1 $9mE = m g 3R
A FREETRE < m g

(NH,), PO,-12 MoO, 1 HieR 5o =1877 g 2|

o _31xm, x100
JE 1877 xm
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Il HIERRH H Mg, PO, & &9 H e
5 62 xm, x100
BRI T fRE = %
Wﬁﬂl’?ﬁ, el 222 wm
SEl Mg,P,0,, 1 Hiel §9[H 222 u, fed Mg
FHTefTeh T H FFHA m, I Y Mg,P,0,
FMM m, U1 Mg,P,0, tfre ¥ sufeerq <
BIERIE THTST 6T a9 62 2l

8.10.6 3T

FTeifeh AT o Siadis 1 Ffaeraar i T el
Jfaeradr (100) § § 3= q<all bl Ffawradieti o anT
Wi TR 1 ST S| SATRISH 1 ToAd 3Aeher
frefafeaa fafa @ off fran <1 gowar 2—

SHTeieh MR i b THi¥=a o AEese 19
o Yerg H TRH ek STTEfed i Sl 21 SAferdisH
Gfed Seo=1 g o1 &1 W-aw hieh (Coke) W
YaTfed e W G SAasH hed AFeAeEs o
Rafdd e S ¥ deavE THE fagor | s
HAESH USAHFES (1,0,) H Fafed L T Hra
ARl Hie- SEaiaEe § sfadisd g Sl 8
3R A ot 3= B 2

Aqfes T, 0, + 3T T IR

2C+0, — 8% ,9C0 x5 (%)

1O, +5CO -1, +5CO,1x2 (@)

291

IR0 () T (@) i T 5 T 2 ° IO
FHLeh FHIHT (F) H 3@ CO i AET FHIHI
(@) ® WY CO i | o a¥eR T W 8H I &
foh it @ Faepelt tferfis & 9os At § I A
CO, U=l il 31d: 88g T SEaHamES AfF o
et 32g SAfedS & W BRM
AT T et A 1 59|E = m g
I HTa SIFARES 1 FTHH = m, g

B2XMy o siferlie @

Somy g e SEIAFES -

T BRI
- 32xm, x100
o, After o sifedis w1 gfaed =88—;m

S oh UfaeTd 1 STehel SIS i |
Y oft foRe ST Heha B

AR Heeh AlMes o awell 1 Aeher
TETfTd qeheich ohi WRTAdl § T 1 FaH (HEHh)
AqET A w21 ARl | Sufkerd e, gEge
qoIl AEee a1 e CHN awd faverses
(CHN Elemental Analyzer) ¥ &3 €| 39 S0 &
T1ef FT AIZH! AT (1 — 3 mg) i STETIRAT Bl
2 do1 $® 9 ¥ 3 qwdl 1 9ed WhiA W e
STt 21 3 Tt o famga faeawo 30 g & ®R
Y I 2B

9T

TEHAISTh TEUH o HRU 5 Hisleh AN i G ao ramefioar-gee gerd fagidl ® 30 e
o g fomr foran| wefer Aifien! § TGSl el w1 Ui o1 et HehTuT &l STaLRuT § T
foparl ST Wehel ®, FSTHeh STTUR I 1 HehUl-37a€q] sp’, sp’ AU sp & Wehell €1 & HHN: W, Wl
qe ToTe | SURrd Bl ¥ 39 TR o SMUR W W i TR, T 1 GHde de TE

1 TG SHTd Hl T a1 S Hehal 21 SH1a o1 sp’ HeTeh BZEISH o 1s hefeh o WY Ao Hich
FHTEA-BESSH (C — H) Ther (Fqmar ) aeie o 21 36t a2 &1 hiei o sp’ hafeh e SAfqeafid gieht
SHTe-ehTa ¢ AT T T &1 &1 FHehead] Sl oh ST p-hHefeh T¥e Ao gR Ui (n) SAa
T T 1 RIS AR T HE G- G YA Feha S {1 wreifeR Aifen w6 Hfedia g7 A

T “S9T’ gN <A € 2

TR ATRT Rl SHT G A fehaTcaeh THel o YR W SHiihd foman S Teha 21 fonareten
Hug T fafere qich 9 ofid T WA o1 weErvEt w1 qug @, S ARl o ifaes v aemEti i
1 Fftor S2dr 21 s AfTRT 1 AHHT [UPAC SR ST 7T 18T o MR W fma1 ST 21 [UPAC
AHHO W A SR G o W9 oF Hedad 9 UgH orel sl e o § gerEa et 8
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TRETaen 310] Sl WCa1, GeGalSIs STEY o foger, SRAVRN SIHehtih, Seiael [oeea JE
e Srffenan 1 uRfEefaal W heiTen srfafmanst i ety snenia erdt 81 g wreiten stfufmanet o
ey -ferer qen trey- i g § | HeEersi s 1 foger faamisT qen Wi aieh 9 81 Hehdl 2|
et fase @ SRTeieTam 1] SRIeRUTES W il €, STafsh quie faser ¥ Yo qeteh Sca-1 &
| fervmiy-foer o wer @ Gu= et SfafEaet § e SreTe AT a9l Seld 8o HH
IS TAGE TG SATTRRE T od 1 UXFUTeh, SIS, THGRIRT q2 SIFTEITHT THTe Hisi-Hiei
afere 31 qRaTY] Feerferdi ® Yeur Sci i W e 8 Uehd §, T shiee i) stere o1 ensi
W T Stere S= TS S Al WM S S @1 heieh SIfafwaie o qe YR € — wiieemos
arfaferan, Wehe 1fuferan, faeus qen qAfaame arfafsran)

ferell RTeifeR FfiTeh T T 10 HA o AU SHRT Mo IR [UIcHsh qe Sreesh forgetson fehan
ST B 1 S st fafyre fafemt, S sedura, smee iR et fepd difiest o s =1 et difaes
ol H R W eMenfa &) AT oh GerrRIo qe Sie o foIU SRS Tk STcfish SUANT deheieh
21 39 ) ol | onfiepd e ST Hehdl ©: STURITUT HINEHI®! de faawor Sidehie]| STfemivor s
aAfergioss W g o eredl o =t erfereioor R anenfia 21 foraor it & feer greaen iR s
W o HeF g o steedl b1 FRER faawor g €1 Aifh 1 gg e § 9 i o geei SeH
Sufterd axell o U o fory SHent ToiTensh favaivor fehan Sar €1 TgeisH, Toht, gelisH a9 Hieh Ry
Y THYUT Z SIS S S| e A1 TSN h1 TEHH S hU: hia SESATFAES a1 Sl H Ut
e 1 ST 1 SIS 1 Aol SFH1 iR theeldl fafeml grr qen dadiom i ohiterg fafy gra fikan
ST 31 HehY A HIChIY hl HA: HoHReh qo1 HIehiReh 70l § Afedigha hich Tehford fehan il
1 SffRdISE 1 gfeIadr et gfawd § 9 o qeell &1 aeradretl o IR i MR 9 w1 S 2l

A

81  Trefafed il o Yeieh e i Tehiol e SarEi—

CH, = C = 0, CH,CH = CH,, (CH,),CO, CH, = CH CN, C H,
82  frafafed o1ujsti ¥ o a0 1 STEY IeiET—

CH, CH,,, CH,CL, CH,= C = CH,, CH, NO,, HCONHCH,
83  frafafad difienl & srey-ta-g fafa—

TEHITITIet Teshleld, 2, 3— AU oxd, TRH-4-37H
84  fomfafaa =Aifiesi o IUPAC ™ fafan—

¢’ N@ = \)\/CN
n )\/\‘/\ ) /><\/\
Cl Br

(®) /\)I\ (&)  CL,CHCH,0H
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8.5

8.6

8.7

8.8

8.9

8.10
8.11

8.12
8.13

forfafad Al § | %A @ 7 [UPAC USfd o STaR Te 2

(F) 2, 2-TEUWYEI=A 37qaT 2-TEHIAI=A

(@) 2,4, 7-TEHAARA 1Uan 2, 5, 7- AR

(M) 2-FAR-4-AfIeTd= Ta 4-FARI-2-Hfereru==

(9) 42-3-3M-1-37cd el -4 -3T(e1- 1 -3

frefafed <1 wemda Sfoel § o yde o YoM 9 ISl o 9e-ge fafae—-
(%) H-COOH (@) CH,COCH, () H-CH=CH,
frefafea & guf@ @i erey Yar-ga fafau qen s 4z ¢ fpars o9e e, af s
qEAI—

(F) 2,2, 4 - IEAHE=A

(@) 2-TESE-1, 2, 3-HUAEhTaI TR 3T

() BRAEEA

freAferfaa iRl o frarcs a9 Tew—

CHO NHy
(=) (=)
OMe
OH

0~ OCH,CHyN(CoHg),

(m

CH=CHN02

frefafaa o 9w aifers Tl € 9o =412

O,NCH,CH, 0" 3R CH, CH,O-

- A oTsifd B W Ufeshel THE SoaEETl i e SR YRR i i €7 THEET)
frefafea et &t SR -awEm fafa qen seeetEl 1 e 48 € +1 g o
vz

(%) CH,OH (@) CH.NO,
(1) CH,CH = CHCHO (%) C.H,- CHO
(¥) CH,-CH; (¥) CH,CH=CHCH,

TARITER] qe TAHEE] 1 227 ISRUETEd TR

frefefed e § A ol o fow sl & AIhREEl qe0 TR o
affipa HTfSTT—

(%) CH,COOH+HO - CH,COO™ +H,0

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

(" c,H, +CH, CO - C,H.,COCH,
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8.14

8.15

8.16

8.17

8.18

8.19
8.20
8.21
8.22

8.23

R IE I CRIE

freafafaa sfafsanstt 1 arfigra Hife—

(%) CH,CH,Br+HS - CH,CH,SH +Br~

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

(71)  CH,CH,Br + HO™ —» CH, = CH, + H,O + Br~

(%) (CH,),C - CH,OH + HBr — (CH,),CBr CH, CH, +H,O

frefafga gl & osE-uwEAel o 9ed S HeY 7 9 d G GOeesh A1
ST qHrerga STere SR ST &7

“‘”J)v Ai
D

H D D
\C C/ \ C/
— Cc=
H D H
*OH OH
M H .
H— C —OH H—CT—OH

Frefafed emEy fagemi o fau soee-fagame i g8 IR g1 WSy qe Yo foged
I FEIST STerEn fawmier | afiehd ehifore) e g i Sfoha Tesrend! Scal § gea—Tareh,
FIEARA qAT HTAF NI T T—

(%) CH,O - OCH, — CH,0 + OCH,

(@ >=0 + OH—> >=0 + H,0

(,T)/‘\—>/k+8r‘

B

. E
NSk e

Tttt ehreiferafersh Tl o1 STRAdl o1 HEl S i | Toisri--Torea aford il
22 WU q1 SeieREl THTE i S HifSu—

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

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

% T Tk I3 <0 gU FEfArEd Johai o fagrdl o1 gfere faeror $ifs—

(%) foeem (@) eEEA () e

Q< Aifirent, foreht ferormand foretrs s, # fa=1 €, 1 goreh @ i1 fafy =it samen sifs)
e, T S/ W SIEeE a1 9 e § s Sfa 22 feee st
A-THeToT 1 THEE-Tagia qHEE)

forell ehTeifTen AifiTeh o SIS o 3Meher i (i) A1 Tafer qen (i) cheetal fafy o fagia
FHT TI-T@N TR HIST

ot Aifiter o 2eliS, FEHL qU1 BITHRH o Aehel o (Hgid w1 foasr ity
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FETF WA : FO TURYD fagia qon dhieh

8.24
8.25

8.26

8.27
8.28

8.29

8.30

8.31

8.32

8.33

8.34

835

8.36

8.37

8.38

8.39

8.40

TR HIESIET o fagid S gHemEy)

“wifemm ger frerd’ § Sefteid & e o fog faesr g foam 9 qd Tfe e
i e St 22

LIS, FeH qU1 BITHRH o TUEI0N o foq Hifeaw oF WY shiafer AT i FeH
i fepan S 22

ShicHeH Tethe A QX o THSI01 o STeTel ohi Jeich s oh ToTT Uesh SUe deheileh Sz
qY-3THad & W TH FEHH g9 T FoHlE ° =1 a9 R ardigd F= &
ST &2

1 CCl, TaeeR Mgz o T¥ TH FH W AgCl F1 Taq 8T M7 ST 3T I HRT
Hfed THeEy)

foelt ShrafTeh Mt o Hra 1 SR Hd THI S he SESATFALES Hi ST
F o Ty qrefiem eEgiEs faead &1 swEm i T S 22

ToH oF e UHIee B Tef0l | ' Hifeam der frewd’ &l THifew o7 g1 ST fohan
S €, 7 o gewien s grI i?

Tk e A § 69% e, 4.8% eESSH a9 fiedis g1 g9 3k o 0.20
g o U T8 o Hoa®d 39 e SRAIFIIEE A1 ST i HIHISA 1 T hitsr)
0.50 g e HifiTeh ol Sheela fafd o SFTER STRNG i T W SFHI=1 61 0.5
M H,SO, % 50 mL | 3feRiiftd feran = srafire et o IS0 o few 0.5 M
NaOH & 50 mL ! STaeaedal g5l Afieh § ATgeieH Haerdar i MM shife)
T 3k | 0.3780 g e Fikl AifiTeh ¥ 0.5740 g foeer Feivees 9 gam
Fifiteh & AR 1 Ffaeen w1 ToE Hif)

e i g1 Gewt & oMk § 0.468 g Fehga Fea A ¥ 0.668 g 9fam
Tothe YT gl U T e A § ek w1 wieradr i T it

CH, = CH-CH, - CH, - C = CH, & 9ifiTd § C, - C, 2Tae 7 Hefiq sherehi
o 71 9 i g 272

(®) sp-sp? (@) sp-sp®> () sp>-sp® (H) sp®-sp®

forelt hreifer AifTer o ofu-Tderr R MeeioM i = § g s 9 frefafed § 9
foheh R0 9 e 272

(%) Na,[Fe(CN)] (@) Fe,[Fe(CN) ],

(1) Fe,[Fe(CN)] (®) Fe,[Fe(CN),],

frefafea weeEAl § O S8 o ge sifus o 22

() (CH,),CTH, (@) (CH,),C

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

SHTafTeh ARl o JERATOT AR SN 1 FaTad q SMETehad qehrilh hiA- 872
(®) Trped (@) eeH (1) St (¥1) FITSHE

CH,CH,I + KOH (aq) -~ CH,CH,OH + KI 31f4fshan &t == KT 1T YR H arfigpd
HifoT—

(F) TR gfaeemd (@) el gfaeeme

(m  foem (&) HeheH
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[ESEICE

HYDROCARBON

ELE

T Toha o STEIA o U9 o7 :

THRWT FH SR NCH. T5id &
STTAR TTSIhTeA! 1 ATH ol Fohil;
'{Q";h"i, '{(’qu\l"i, Tochlsd dAUl '{{I*:Irdch
TISSIhTa o HEE! i T&d H
TehTl el 3! Wl fora Hehi;
% IR | 9ET;

qifqs ©a TEEtTE quied o
YR W Ueeh, Teeh I, Toehlsd el
ek BTggheHl o fawg s Tontl;
T o fafa= 9ol (FHThiaeEl)
% MW TR 3T a9 T Teh;
BIEgIRTE i SIfHeRT 1 Sell o &
% ®Y H qe T SR STy
ﬁﬂ%ﬁww;

SO fRamfafy & ER W
SFIATHT TeehiHl qeil Tehigl o Hehor
SRS o T T SN HT Tk
A= 1 HEA &1 a0, THfEw
Td SoiaRTETe Wi - stfafsmanst
1 forenfafer st =amen w1 9a;
Thel Ffoemdt ssieer TR Afaeenfusi
% TSR 9Te =t SR hY Hohil;
qef

Sl q o & fawa o
g Tk

Weheh 9

ETESIFIET Fell & gqE |id &l

BIESIhTe U Tod: T ¢, Torqent 31ef sheret shie qen BEgeH &
2ifiTeR 21 TR Tk STem | eTegiehrad 1 Hewqul AREH g1 3
TeAdS, ash nfs wier wissi @ ufifed =i, <t $69 & &9 A
ST § AT S &1 Tedist sfad Yeiferdd 16 w1, Sefeh Siesi
TEfd Wkl T8 H1 dfed €9 ?1 SAoRd SHU Wi IS
TATAS (Kferd Wrepfaeh 1) weeH o €1 98 ot $oF ®, S Wik
T o S0 E U B 71 eiferam, S g-udd o = urn S
%, o GYE] STEad (fractional distillation) ps) ﬁ?j?f SISl qer
HUMET U Bid &1 il 6, hid & Wk e (destructive
distiliation) ¥ W eidl 1 Wrehfash & ot o Fell &I GIE F
R SO TR § U Sl €1 Hited o gven W 6 i wdited
Wl 19’ Fed &1 Tadsl 1 ST Te] $6F % w9 H g |,
ST e HE YUV el T T HAET B o ST e o ok
w9 ¥ foran <1 2, AR 398 F9 U Thotdl €1 e arel
%! $o oF B9 H Y2, SIotel qefl HUAST 1 SAevFHdl Bt 2
U g WS | HoH ol TEferd ded wH YS9l el €1 F
Goft o eTggRe o a0 B &, S Sl o @i &1 eTggrehleH
1 ITAM Tifrel=, Siferdred, giferersda s agael o6 o |
fohan AT 21 S=9 STU[R oTel BRgihEH 1 ST U= H facts
o B9 | 3R Tk qen Al o o § yrfe ueref o w9 |
off feman S 21

e Y e e | EgiRie oh Hewqul SuAnT whi Sres
TE U T €| 39 Toheh § SEgiehial oh aR o S 1fereh S|
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HESEICR]

9.1 <AtehIOT

BTESIhTe fafq=1 YehR o Id &1 ehle--ehTe 3Traell
1 Yepfd o YR W 3= J&Ad: d1 998l § afiepd
e T 2 (1) §gw, (2) orEgw @@ (3)
Wiifesh TEShEA| Tgw BEehET § Ha-hre
AT FHT-BESSH Thdl @Y B ol e fafg=
hTeH IRHTY] AT H Tohal 3TEY § e foga Jaan
T &, @ 3% ‘Uoohd’ FEd §, S 39 Theh-8
¥ U I 71 g0 3R A% Hre WA G e
o g w1 i X €, @ 5% WiEdeiieeh ' el
ST B 1 STHI BIZSIhTel T shisi—ehla agaTTee] S
fgemmeier, foemeer o1 <A Sufterd B €1 wWHfew
TIESIhTE Hed Ml 1 T fagiv Jer g1 1
hTeH i FHATSIhdl T SIS 1 Uhdl HTSiohal
& M o Wad gU (faga sJ@et a1 9aad @) T+ d
STl o Hige a1 Hehd &1 Ueehl o Wil oM o
fau smEdl o foau zufes don st & faw
TR i TRl T ST BH HY Hehd &1 Toehl,
TehTed 91 WHesh BEemEl & fau fom Aed
AT ST G 2

9.2 Uk

SIET U8l S S el €, Yook hleq-hled Tehdl
A I Togd SEen ael BEgehEe gl HoH
(CH,) 39 IRaR 1 JoH T 1 HA T 79 2, i
HiFct i @ qe esel &3 H 9 SR §1 SR S
B o Ueh BESISH TRATY] T e o gRI Hfceerid
Y T BISGISH T hi STERIH G TSHL TR
HTa 1 TqHANSTRAT Sl T FA €, q ST
W BM? TR C,H, W B G BESIRE,
SRRt STUE C,H, ¥, UF et 81 37d: 39 CH,
o Teh BIEGISH WHIY i ~CH, T 5N Hfaeeud
Fh C,H, % &9 H Wd HT Thdl ¢ |

39 YN BEGSH HI WA (CH,) W98 5N
Hicreentid sheh 3T 37 g ook o1 Fehd &1 39
R T S C,H, C, Hlos?:m;q’ Gl

;i L]
H—(ll—H fo&dt H %1 CH, ¥ H—Cll—(ll—H

H H H

297

3 grEghEA EE et | fafeg g €
it o Al 3 3= Afyehwient 9 srfaferan &t
FEI E: YRE ® T UUrEA (Parum=7%H
Affinis=Toramelier) sed &1 F1 39 Ueehd IRER a1
TSI ol (homologous series) o el =D
IR A F M o Tehd &1 A 79 fafe= TeohHl
o Al T ST Fd € A 7H 1 Bl © R UookhA
1 WA gA C H, , 8| 5@ n & HIE ST A
ﬁmw%ﬁﬁmﬂwmomologoue) bl
yfafferce ea 81 91 39 WA o1 G= h1 TR0
FIX THhd &7 GASHA HIN ST I fash s
fagid (VSEPR) & 31UR (T&s- 4 3f@u) Aeq
FT = TR et @ (Fa 9.1) S sgawaca
2 forad &1 wRam) o H qen IR gEgeE W
FEEqoherh o W) Al W R § T TR e
H-C =1 ¥ %101 109.5° Bl 2l

fers 9.1 997 (CH,) T Fgvheiss T

UeehHi o ool 399 | 38 Td 8, f5 C-C
q C-H Tsili k1 sl shH9l: 154 pm 3R 112 pm
Bl & (-8 3fE) | Y TR A G ¢ 16
C-C 1 C-Ho (fam) 31y &1 fmior shreid 1]
o G sp’ AU TEGISH TLHTIST o 1s o THIef™
arfaeame @ e 2

9.2.1 ATH Ugfd a«AT |UIEIET

THeh-8 § 31 fafa=1 shreifier AfiTent 1 Sfor =t
T Tgia H AR W eI B b ¢| Yook W A
Tgfa qen THEHedr i 9 AN SRl gR
S Wehdl B WIMR AW Hied | U T §1 gy
i TE= B9, TSH a1 YT | oherdl Ueh GLEl
I St €, Selfeh S=d UeohHl | Teh 9 31feh GT=m
ot g Wehdl ©1 C,H._ohl =1 fored T =R el

Wﬂmﬁﬂ%{om s1qar InfEd et o
N S wd Bl
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I H HHH
1l 21 sl a4l

HG g
H HHH

& (n- o) (FaLIH 237 K) 3R

2-HiEUeT (STEEee)

(FagTh 261K)

CH, # & fod y&R 99 &EH d0 aNE
TIESISH A i Sig Tehd 82 3% diF YR W
afterd T Hehd ©, SIEl G M-V ¥ fe@mn @ 2l

111 H—

T=A (n- 9=)
(FaYE 309 K)

2-HiYASeA (STEHu=A)

(FaYgTh 301K)

i
H H-C-H H
N
v H-C - C — C-H
| | |
H H-C—H H
|
H

2, 2-eTERfueded (FrEe=A)
(Fa¥HTH 282.5K)

R IE I CRIE

AT 1991 11 %1 319 g3 9AH 2, fohg aaeris
ae o Tured f= §) g YR T 101, IV a9
Vo 9] g3 TAM T, fohg Faerier qen e e
E| WA 1 A 11 937 & GHEId €, St S
101, IV 91 V U=H o GameEEd &1 gk qoremi o ofae
TTRT TEIST H SFaR o HRUN 7| 34: 3% “WTSMIeh
[uragd’ (structural isomers) aAl 399 &I
AT 1 111 H T hree WA 1 @ €,
Stafer WAL I, IV G V § 9fEd e S@et 2l
3Td: TH GLEAIcHe FHadet, Sl e GRETIeT i
SfEell § 3@ & ®RU B €, H ‘o guEas’
(chain isomers)%ﬁ%l 3d: 39 <@ fw CH,
qe C_H , W %A T 7 T @ e g €

SEEIU 9.1
UGS C,H,, et Ueehd o faf=1 sj@en-
qHEFel 1 GlE q91 SR AL A fatau)

&
@ CH,-CH,- CH, - CH,- CH,- CH,

N
@ CH,-CH-CH, - CH,- CH,
lCH3 2-HforeTd=A
(i) CH; — CH,, - ICH - CH, - CH,
CH, 3-HforeTd=A
(iv) CH, — (|3H - (le - CH,
CH,; CH, 2,3-SEHfUASA
o
) CH, - cI - CH,- CH,4
CH 2,2- AT

FHEA WA ¥ TS TU T HIeH AT i
& o YR W HEd TR & wufds (1°),
fdiieren (2°), qeraeh (3°) T =™k (4°) hTsA TRATY]
Fed g1 HrET WA (S 3w ¥ TEl e 8,
SE- HE) | SFUel cheel Teh shie WA § (ST 8
G- TEA ¥ 39 ‘WUl weq’ wEd Bl sAfan R
ATl CAIY] Eed WHfhHeR eid €1 hree I, S &
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HESIEIER]

HTe T 9 Te @, 54 fgdtas’ #ed €1 gdiae
HTET I BT RAGS ¥ qen FRE O 9k ®e U, C H, %R A den C
TRHIY] R 3T Shie WAST § S[S B &1 9
YA W VH 1° 2° 3° T 4° s TLATIRT
B Y Fehd 87 A SY SeeeR Yokl o1 HTEAG

ST 9.2

299

A T, dl hE YehR oF gHEEd U Bl C H . oh

6”714

H. o 75 GHEEd 999 2

T L, IV e V H o 3@ € & -CH, 998
FTa HHIF —2 U IET 2| Yook o shie TRATIA
a1 3= ol o AifeR ® -CH,,-C,H_,~C,H_ S’

C.H,, 3TUYH a1ct Ufeshed e o fafe=t wmemal &1 w=mm fafae qen fafe=r seq sf@en ® —-OH
S ¥ W Ueshislal o TS WU, 1 Famsu)
Theh 8 H U8al W Afad 919 Ui o FmEr Il T TR0 i gu dfaeentid deohdl o fefarad
SR GRT AHHIU Bl SRV 1 ST ed- i et Tl

&
C.H,, ¥ W W HTd @E']g”'m QQTS-IETFI <hl A
@ CH,-CH, - CH, - CH,~ CH,-| CH,- CH,~CH, - CH,- CH, - OH | U=7-1-3ifd
(i) CHy-CH-CH,-CH,-CH, | CH,-CH- CH, - CH,- CH, YRT-2-37A
| |
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH, - CH - CH,- CH, Y=2A-3-311dA
| |
OH
CH, CH, 3- AfoaeRA-1-3a
| |
(ivy CH,-CH - CH, - CH, - CH, - CH - CH, - CH,- OH
CH, CH, 2- AT~ -3
| |
(v CH,-CH,-CH-CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- Hforeaeea-2-31a

|
i) CH,-C-CH,- CH,

|
CH, - C - CH, - CH,

|
OH

CH,
|

(vi) CH, - C ~CH, -
|
CH,

CH,
|

CH, - C - CH,0H
|
CH,

2 2 - SEHfIAYHT- 1 -7

CH,

|
(viii) CH, - CH - CH - CH,

CH, OH

|
CH, - CH - CH - CH,
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Tel 1 ‘Ufehel Tgg’ el S €, ik 3= Uoohd
Y RIS WA o fowemod g1 i foham T dehan
21 Ufeswc 99g 1 99 G C H, | (THH-8) T

s § T T H WS IUPAC T faam
eyl ], Al [UPAC T 9 HEl U1 5o HTeifTeh
FITeRT 1 AR foramn ot e & weweyt 2
Uk T Yo Sk Toohd oh e ULHTIST
1 refam e &t fa@ | qeavErd 39T ST
foran Stom 9 hrelA TR o) gt S[e1 gl
& qU1 37d W BIESISH WHIIS i F8w H&A g
e AT HI FATSIhdl i A fhar STl

R IE I CRIE

SETEUT 9.3

freAfefaa ifiert o e g N, 7w fafee-

@ (CH,),CCH,C(CH,),

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

(i) FTT-qtaen (R -feemen

&

Q) 2,24, 4-TEe0=A

(ii) 3, 3-SEHfURY=A

(iii) 3, 3-SE. FaFw (RER)-Ffea-2, 2, 4,
4 -Ierforera=

WIOR 9.1:  raTTeh ANTeR T ATHEHTUT

IO @97 1L.U.P.A.C. | feuforat
c?g CII-IQ—CHs IATH AR AT FUIHTA o hH
(%) 'CH,-CH - °CH, - *CH - °CH, - °CH, W e
(4- Tfora-2- AfeRH)
CH, -CH,
|
8 _7 _6 _5 _4 — 3 _12 1
(@) *CH,-"CH,-°CH, cl:H (iH cI CH,-'CH A i A T %
CH CH, CH,-CH, T Faeer
CH, CH,
(3 3-erEufore -5- STEEIIfIa-4- Aferasia)
CH(CH,), ,
| U o %A H fgdas
1 _2 _3 _ 4 b, _6 _7 _8 _9 __10 .
(1) 'CH,CH,-*CH,~*CH ClH CH,-"CH,-*CH,—°CH,-'°CH, (secondary) ! & W
H,C-CH-CH, - CH, S 2 ; TSN F U IR
(5-fgcft-sfeat-4-sTeamfcTesr) A 2
(¥) 'CH,-*CH,~°CH,~*CH,-*CH-°CH,-"CH,-*CH,-°CH, T fgrett < fcenfuE
| .
CH,
|
CH,-?C-CH,
|
’CH,
5-(2 2- eIt AR
(¥) CH,-*CH,-3CH -*CH,-°CH - °CH, - "CH, AT o WieifeRdl %9 |
! |
CH,-CH, CH,
3-Tfor-5- Ao
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HESIEIER]

IR -3 -TUA-2, 2-SEHIUAI=A I Fo
o1 frafafed T & gR T fRar ST HeRdr 2-
() U A AT T EE TR
C-C-C-C-C
(i) 1o TRATOLST i 3R ifu—
CI_CZ_CS_C4_CS
(iii) FEF-3 W TH WHA-THE q&1 FHEA-2 R
Afoa-ae wifee—
CH,
Cl_2C_SC_4C_5
L, &,
(iv) T% e AT hI GASTRA i BEGSH
T[S T STEvIR T | T Hife|
CH,

1 | 3 4 5
CH, -C*> - CH-CH, -CH,
| |
CH,

C

CoHy

TH YR W FEl A W UEH S 2| AR ey
f&u U AW i W W T wHe g €, @
frfafed ool &l 8a HifTe—

ST 9.4

frefafad difrr & g=Es g fafen-
@ 3,4,4,5 MR

(i) 2,5-SEHTITRFIA

T

L 2 (N 5 6 7

@ CH,-CH,-CH-C- CH-CH- CH,

| |
CH, CH, CH,

1 2 3 4 5 6
(i CH,-CH-CH,-CH,-CH-CH,
| |
CH, CHg

301

IR 9.5
frefefea difient & gwal fafew) Ky T
M S i T2 T RN, T fefau)
(i) 2-Tfrerd=A

(i) 5-Uferer-3-wftreees

W 3 4 5 6
(i) CH, -CH-CH, -CH, —-CH,
|
T C,H,
7 AifiTeh o <efam e Ui e i 7 Bl ©:
a1 Bl 21 37d: TEl A 3-HfereReeH B
(i) 7 6 ) 4 3 2 1
1 2 3 4 ) 6 7
CH,- CH, - CH- CH, - CH- CH, - CH,
| |
CH, C,H,
9 Affer | 3 39 BR 9 URH &4, & 9
o g &1 %A % el o/[: §E M
3-Ufore- 5-AforeRe Bl

9.2.2 fa=m=

Toohd & g&A i Yeiferam qen wrhfas 79 7 fhe
off Teehl 1 g ol g aAmn s gl B

1. ITHTA ETEZIRIEAl U—
TEEReeA 19 gen faufed SaRe (S9- wifem,
Taferm qon o) 1 Suftefd o wew & @y
I Y Uoeh Sl B1 39 FThan shi STggIeietor
(Hydrogenation) FEd 71 3 G HESIE] |
AT FE T ARG HLdl © 3 e eH-BEg e
e ] Wieha T 81 wifeAw qen Yafesm, W
o 19 W & AT 1 IARG H 2§, W Frober
I o faQ smufers €9 9 I=9 19 qA1 @
YT Bt 2

CH, =CH, +H, —2/2/N _,cH, —CH,

T T

(9.1)
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CH,-CH=CH+H,- 22N, cH, —CH, -CH,
T EIRE
9.2)
CH,-C=C-H+H, 22N, cH, —CH, -CH,
T EIRE
9.3)

2. Ufewher gemgel |-

() ke Taeel (FqSiNEel o STeran) w1 S
oIl O BESEAleh TF §RI 31T i W
Toehd I Bid B

CH,-Cl+H,— 22" ,CH, + Zn*

FARHEA D

9.4)
C,H,-Cl+H, 21" ,C H, +Zn>
FARTLT TIH

9.5)
CH,CH,CH, Cl+H,—2~"%,CH,CH,CH, +Zn*

AR CIEE|
9.6)

(i) Tk 3o foord (7 9 qgw) ° dfoka
S i Wifeaw o o WY AfulEA g0
=R Ueohd U B 1 39 Afafehan i gt
Irfafera (wurtz reaction) wed %I Iqe 9H
e TLATY] G el I=aa Ueohd oM oh
T wge 1 St 2

CH,Br+2Na+BrCH, B % CH, -CH, +2NaBr
ElEIERE] oL

(9.7)

C,H,Br+2Na+BrC,H, T %,¢, H, ~C,H, +2NaBr
ELILCE -
9.8)

B, A & SAGHH Ufohel 2oES o 872
3. wE et 3T/l H—
() hrEfafcier Tl o Hifedd a9 i TSl
A (AT TESEHEE Td hichdd s
o THLOT) o WY TRA HH W HIeiEfere 3T

R IE I CRIE

¥ Th U HE A Ol Yook T e 2l

FHEAFITh 3T © e SlEefaEe o 34

faciion =1 TaewTal feRaetierTaT (decarbo-

rytation) FEd B

CH,COO Na*+NaOH-%%CH, +Na,CO,
Hifead woHte

IETEAUT 9.6

A o foram & fau fee ot o wifesm
TN hT STETIHRT | sTfafen 1 TEEfTs
TR ot fafau)

E)
FeAgh T
CH,CH,CH,COO Na* + NaOHI[$%%
CH,CH,CH, +Na,CO,

(if) e A Tor-sresig fafa st faafas
el o Hifem srere WferEy wau % et
foeras 1 foagd-eTT¥ed & W U W 94
e THY] H&T Al Teohd U B

2CH,COO Na’ +2H,0- 3™, oy _cH,
Hifeaw THe +2CO, +H, +2NaOH (9.9)
T rfafsren frafafed o= § 9= et 8-
0

I
(%) 2CH,COONa"  2CH,-C-O+2Na’

(@) TAE W-

) 0)
I I

2CH,-C-0-2% 2CH,-C-Q: —2CH;+ 20,
U S UEieT g ok Afe e erh
(77)  H,C+CH, 0 G-H,C-CH, 1
(F) RS W—

H,0+e” O "OH+H"
2H' O H, 1
Ao 39 fafy grn &1 oA S wehdt, =2
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9.2.3 TUTYH
aftferer ToTertd
Teohd T3l § C-C G C-H 3TaY o Hewdsh IOl
T e TH IEgIe LA i foR[q ol o
TEd HH A S HROT T Gt Yook ST B
&1 3ok HeA el drelared el I S B | gee sl
% N1 Ueehd 407t o YoM IR ¥ C, § C, %
T, C,¥ C,, T 3 a1 C,, a1 I5Y A H1e
I ook 298K W W B 21 ¥ T e e
B 1 5ot | Uooh w1 faeiadr o forg emma s g
22 e, BrESrhTe o e B, SRt Sudn wreferd
Al § o oF ®9 | A STar @1 Uiel qe SEeh
=1 gl 1 SUE FUSi ¥ WH oh ¥ss 8eM,
et Tstet e[ e enfg ok ferg femen ST @1

Y Y01 o STUR W W 981 i1 Ypfd o R
H o9 1 e €7 o WEl § AfE oY wed ¥ R
a (S=a Uoohdl o1 fago) s1ydia 2 om: 98 <o
forielt wepfa =1 T 1 faeireRl § uste & faeremn
o Gy W e 98 <@ T E R ogee uw,
yet foremmerehl St STyeta qaied s1yet™ faament |
oo e €, sterfq “gHm gue 1 Sien 87

fafs= Toordl oF s 9RO 9.1 (F) ¥ fgu
T €, e =e T @ R enfoesh gemm o gfg &
- Y Ik FeAlnl § off fa afg g 21 9
TH qe W 3R ¢ o onfvash STeRR s1ern o10] <
IS %A 9@ oh HIY-EY STH  SAqufvess
FretETey 9 95d Bl

U=A o 9 FHeEd Ueehdl (A, 2-HfYa
S AT 2, 2- SEHYTINA) o FFHlhl &l 3@
Y 7E vl ol € foh U= | uie e wamge w5t
T T G H 329 FFF  (309. 1K) B, Falfw
2.2~ SRURIETINA 282.5K T Ieei €| Iiad S@ersti
F T o TG oh WA-TY U] FHI B AT
Sl S fAn e or s s
ek Tel qefl gl SHaUived ool Bid © | SHf 39oh
FALFIH T B
TR oTerH
ST ST S ST G 8- TR, &R, SRR
(SATFHFT FHF) TE TUEEEh  (AITIT FHHE)
yerell % Ui Ueehd wmrd: MR B9 71 famiw
uRfeerfaai § Teeh 57 stfufsraneti w1 w=f¥ s 8-

303

1, wfaeemu erfufsramg

ook o U A AU BISSISH I deilsH, Earsi
qN Tl ot gR Wfaeenfyd = W € S
TUHRA (573-773 K) a1 g4 o fomRa wemer =
T feferton i Sufefa o SR g 2l
FHH STUAR ATel ook TSR0l T TR HIhI0l &l
i &1 9 srfufsmane, for Toehi o erggier T
Hfereentid &1 S €, 1 wfeeermas sthiferamg sed €
IR WO 1 FARATR0 A famn w 2—

TATSTHIERTUT AT TS

CH, +Cl, . CH,CI+HCl
FARHEA

CH,CIl+Cl, 0., CH,Cl, + HCI

SEFARITE

CH,Cl, +Cl, 0" CHCI, + HC1
TEFARHEA

CHCI, +Cl, 0. CCl, + HC1
FIFARH YA

CH,-CH, +Cl, (', CH,-CH,Cl + HCl (9.14)
FARTEA

Toohdl i galled o Y ifafswan =t ifa 1
%H F,>>>CL>>Br,>], gS| Ueehl o BEgSH oh
faRemm &1 R 3°>2°>1° B TSI TeiE @
=i Bia1 @ Seifer TSI sga efid g
TE U ISHHVE AAlH 21 7 sl stefimrs
(S| HIO, a1 HNO, )% Jufeufd ¥ =it 21
CH, +1, f CH,I+HI 9.15)
HIO, +5HI— 3I,+3H,0 9.16)

SISOl Yok Heteh e Twafet® g & i
TS— YRS (initiation), T=X0T (propagation) d
HHMYA (termination) o R 99— Bl %I

Torarfaty

(i) URHA- I8 sifafshan g qen gehre st ufeerfd
¥ FAke SN % FHITTEA (homolysis) 9
RY Bt §1 C1-Cl 374, C-C q1 C-H eTa
1 ol § gl € 37d: I8 A ¥ 22 e )

(9.10)

(9.11)

(9.12)

(9.13)
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Cl-CIO L. ¢l +Cl

FARA ord-HoToh
(ii) HORUT- FARA Jo-Toreh, HF 379 T STehA
FTeh C-H @Y &1 digshi HC1 9Ad gT Hira
o s oA 2, S stfafswar i e faem o
o S &)
(%) CH,+Cl—M ,CH,+H-Cl
AU Had-TeTeh FAR oh SEL 3T0] TR STHAT

Tk CH,-Cl T TF 3T FARH Jord-Telh oI ¢,
S FAA S79] o HHIYHE o RO a9 &

(@) cH,cl1+Cl-Cl—" cH, -C1+Cl
FANH  HoK - FeTh

A 9o FAT qod-Hoish, < SUUed 9gi
HUY: (F) 9 (@) W W e §, [ oAk
TR e AR T TR HTd & | Fool 05 ()
TS (W) 9 F g 3R <9 § R o e e
w9 § U <1 v Frfafad € S stfre Setergs
Sl o fmior 1 gmem 2

CH,Cl + C1 - CH,Cl + HCI

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

R IE I CRIE

(iii) @ AHIUA- FS T TR ATRHE i
it qen fafa= urwd stfafeaneti & sror stfafswan
T B S 2l

faf=r gufea s@en gomq 1 frefafea 2:
(#) C1+Cl - Cl-Cl

(@) H,C + CH, - H,C—CH,

(M H,C + Cl - H,C-Cl
Zafg g () ¥ CH,-Cl U& 3R o 7, fohg
T B9 H o gerehi w1 el 8 Sl 2
T oh FANHIR o SRH TSH 1 SIS
(byproduct) % &9 H T h HRU B ST
foranfafe g0 SHen ST Wehar B
2, &gq
Ueoh o1 qe SRS i Sufterfd § T &
W quld: Afihd B e SRS 3R <ol
T © qe1 WY & e qen ¥ e ket @)
CH, (g)+20,(g)——>CO,(g)+2H,0(1);
-A H® =-890 kJ mol ™’
9.17)
C,H,,(8)+13/2 0, (g)—>4CO0, (g)+5H,0();
—-AH® =-2875.84 kJ mol™
9.18)

WRUM 9.1 () UechAl o Ikl Ua Teiehl H TRax

TTfuaeh L1} U] AR FASR TeTieh
qx (u) (K) (K)
CH, HeH 16 111.0 90.5
C,H, LR 30 184.4 101.0
C.H, EIRE] 44 230.9 85.3
CH, e 58 272.4 134.6
CH, 2. HfreTdTe 58 261.0 114.7
CH, e 72 309.1 143.3
CH, 2. e 72 300.9 113.1
CH, 2, 2-STERTIAUd 72 282.5 256.4
CH,, ECEl 86 341.9 178.5
CH,, A 100 371.4 182.4
CH,, e 114 398.7 216.2
CH,, BIEE] 128 423.8 222.0
C,,H,, EEo 142 447.1 243.3
C,.H,, S SRR 282 615.0 236.2
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foret doohe o fow wm < Afufsmen fFafafed
Bl B—
3n+1

CnH2n+2 +( 2

]02 ——>nCO, +(n+1)H,O
(9.19)

aifaess O § oA ke oF RO Ueokdl i
o9 % w9 H wM H od &

TEohHl o1 ST o, A STeatTeRdTs gRI 3Tquf
T8 ¥ FEA Fesel (Black) ST 2, a1 ST
Tl , Y201 ST oh Sicl avieh (pigments) T8 Tk
(filler) o &9 ¥ Bl 2|

CH, (g)+0,(g) F FT-. C(s)+2H,0(1)
3. Tafra stadatoT

I=9 T[E, SRSARASH A 91 o Fdq a8 o He
SR S SRt § e T W
% YR oh NS SR od 8

i) 2cH,+o0, IYPFHANVT, ocH,0H

(9.20)

DRIl

9.21)
os Mo, O
i) CH,+0,—22,HCHO+H,0 R.22)

BT ’
iii) 2CH,CH, +30, S8 0%RM 90 COOH+2H,0
TSR 3T
9.23)

(iv) WTEROT: Yookl o1 3faieheor T&i =ian, fohg
TTaeh BIESISH (H) AT ot Geoh gy
TS § Sfediehd Bieht T Ueehigiel <d &

KMnO,
SRR ’

(CH,),CH
2 -y

(CH,),COH

2-AfreTgIYT-2 - 31t
(9.24)

4, GUTIISTRIOT AT THTSIST

n- Ueehd i ol THIfEm JaRiEe den eRge
FANIZS T 1 Ul o T & T & Sk IMiEd
SJEe ATl Yookl W THEehd 81 S &1 J&d 3%
e QY ® qen T oTeY SIS o S T HrE
off Bt 2, T8 319 Hie Wehd B | 31¢9 ScUTEl T avi
G et sAatmast § el e s 2|

305

CH, (CH, ),CH, st AICL, /HCI

n-THRM
CH,CH-(CH,),-CH, +CH,CH, ~-CH-CH, —-CH,
| |

CH, CH,
2-Afer=A 3-AfeU=A  (9.25)
5. QUHSTRIOT a1 ke

T: I B: H AfEH HET GH] A n— Teoh T
i SAfeem, Afesea qen wifgy & sfiedEs
i Jufrfd ® 773K @ 10 § 20 IFASHE 6 |
TRH & ¥ fOREESTIgd Bl diie a1 3Heh Heldra
Fea— | =hishd 2 S 1 79 nffshan <l TEdienor
(Aromatization) 1 Tﬁ‘ﬂ?ﬂ (Reforming) THed %I

CH,

a Cr,0O, or V,O,
CH, " CHs or Mo,0,
| | T «—>
CH, CH, 773K
CH, 10-20 atm
(9.26)
e, Afi k1 Ao Fea— 21 e o TR
o fau emg wF o Teond ggma|

6. W9 ok e 3rfafeRam

T 99 o 1 Tehel I 1 Sufeerfd § 1273K
T TRY FHH T HEA TAISATFIES A SRR It
21 7 fafy Seelzeet o s S o 377
St B

CH,+H,0 -, CO+3H, 9.27)

7. AT9-3Tq=IET

Iead Ueohd 3=d a9 W TRA T R =0 Teohi
I Teh Tl o Tqefed B ST 1 SO o ST9ANT § Bl
fage o= o1 Ut araeeAr sifufshan &t ara-sTaeeA
(pyrolysis) a1 91 (cracking) &e&d &

— CH,, + H,

773K CH, + CH,

CGH14

—— C,H, + C,H,+ CH,

(9.28)
Teohl o1 WS Teh Ho-Toreh STHfshal | St
2l foifed o o1 W W W@ 9o T oW e
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TG T | o o gl o1 STET 2l €1 SSEUReEy
Sreeh (S TR del w1 e €) &l 973K W
wifeT, Yoifeay steen foher 1 Sufefa o wH
FHE T TR Ul U= 1 Y0 9 e 2

C,H,, 2B 5 ¢ H, +CH,,+ 37 3%

26 "Pt/Pd/Ni
SreehH T U=

(9.29)

9.2.4 H&UUT
UehHi W ehF-shTa THTHT (o) ST Bl 81 shia-ehiei
(C—C) 3T&Y o FAANIHIT A o =R SR
aTfereh hefeh o Seiaeia w1 foraRor Tafid gl 21 59
IO C-C Tehel e o =R 3R Gokd FOH el B
39 U o R fafom § e1upsti o fafy= fafoeda
fo=amg B ?1 woa: fafa= gAeEd Th-sm A
uRafia e Tehd &1 TH et w1 fHifaw sreemd
(S C-C THd @Y o FOH o &R0 ThH-TH |
Rafad g S €) §&9ul, §R Uit |Hread 91
Wﬁ (Rotamers) Hgadt 21 37d: C-C Tl A&y
o S[UT o hRUT Yook W SEEA &Y G9d | T
IE oI ® T C-C That 1Y 1 ¥ quid: o
&l BIa1 B1 T Ufqerdun 3= e & ROT Bl @)
7€ 19 20 kJmol™! T Sl gRI siferd &1 Feheerdt
T AR o HeT 39 &fi0 91 i WSt faeRfa
(torsional strain) THed %I

YT oF WEUUT : T 1] H FHe-hed Thd
el Bl €, TSTem oo hrale TRHTI] W A e1gg e
WA 2 @d &1 WH & sia U few wed &
TR AR TH Th hled ohl LR T@HT T FEA
T I C—-C 378 TR FUM YT, T Teh Hied T
o BIESISH O e TREIY] o TEgiSH o Had o
e fafadia sgeaeen wefia w3t €1 3% weuvia
HUEEE (EW®UUT) Fed 21 o: WO % e
T&IU BId €| ereliieh 378 9§ HE0 = B 2
T €9 H I AT o SRS THN] TH-TW F
Aferer g 81 9 €1 SU T (Eclipsed) 9 F8d T
T TY H, TEGSF WA O FET o EEGeH
T ¥ eifusdd T W g §1 S @i
(staggered) &1 Ed B | SToh STcllel i 9t Wererdl
FEqU] fouraettd (skew) HEIU FHEA &1 TS M

R IE I CRIE

R o |eft I&qol o STeY Hiv qen STeY e THH
Al B1 W 9U1 Widd qen GEuul w1 Wierd au
qﬁwu@n (Newmen projection) g ¥ fohan
S 2

1. Gigd waw

39 YUl H 370] i oTfoask 31et 1 fem o 3w S
21 HES W HEF C-C e i fe@m & faw <
o1 o1 AR T g T el Y@ @i S 213
1 S oAl S Sl B A AT Fie I A=
3R qA IS STet e ohl S I8 3R 9 YIHTT hid
&1 Y e @ Hord 9 gregier TATTSH i dH
@t wiwer @ S #13 {nd Teh-gm g 120°
1 U1 ST Fh! Bidl &1 WA o U e Hiaid

Hferd gag fax 9.2 § gerie w2
(19’@[9@ 11'H'Iﬁﬁ?fg3ﬁ'q

faT 9.2 T @ G gav

2. JIF yag

TH 0T H 3{0] i GEH © 3@ S €| A o e
At shTe i T g R f@mn < € @i Sud S
T BTESS TEAI(ST i 120° HI0 W Ei=l o

U R0 A
TRIET v A1 fgae i

H

(if) wraf@
fer 9.3 Teiq o <7 gaiv

(i) w=a
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et & ol R foagear w=ifh s @1 9w
(st | R) 1l w7 F TH g6 N e ae
Y AEfYd TIEge THST H1 g9 hi IRy |
TRER 120° o 10 T ferd 71 B W@l § I8 g
fe@mn < ¥1 oA o =gHA gea foe 9.3 ¥ femm
T El

HEUUN T STUTR T : S Teed S S
<1 €, U o WARd &9 H Hla-gEgeH ey o
TR A9 Th-TR ¥ efushad g W e ?1 e:
ITH =AaH gfaehsol g6 =[AaH el qef ST
Afereham Tenfae i B1 SE IR, ST HidRkd i 7%
w9 4 qRafdd & 8, 99 He-gEeeH ey &
TFE Y TH-TW % A (e B € R 3T
T AHl o W Yiqhul §i¢ Sl €1 39 98 §Y
YfaeRtl 9 %l X L o [T 310] | F 3iferen el
fafed et 21 safere sueht wnfae 9 &1 S 81 S
g S S T €, SAeR 39 o Hed Widehul
=i foran, S SEvT o TNt W wfed e B,
#1 wer fasmfa #ed 81 W fawfa w1 aRkom
C-C Tshal o7 o Tui 1o R Fefl et 21 59
107 1 Tgaer =hIoT a1 WS wioT o wed 21 TeH
o 9 FEIUll | TS IV Wiakd §9 F <H a1
T ®9 § Afrenan el 21 37d: Widia Seu, I
TeIT T qor | eaferer el g @1 uRoma: e
Aferhar Tiafd FEI0 | Ted § 1qal 50 HE Tohd §
o g% T eifema G&qu 21 ora: 7e frehd fenren
S ? R wR § c-c (smE) w1 gl gl
g T&l ®1 Y WA ®U ok WA Sl HT R
12.5 kJ mol™' ¥, S &gd % € WHE d¥ W
Aqutvaen Hﬂ?jﬁ (Collisions) & gR Eﬁ‘l ] i
A den TfaSt Feft eIt 7, S 12.5 kJ mol !
Foll-SFeliY hl UR H H Gerd Bl Bl ord: A |
FHTe-h1e Tehel 3TE 1 oI e JrAifiteh & oh
fau @ ged B USH % HEUU Rl Yereh qe
feaifsa e Haa e 2

9.3 WeehiA

Tosh A fgeTeead THqW SRgihlar id 21 TeshHi
T G G BT AMET? SR TehA | 3 hTed
THIET o HeA ek fgenrey Suferd B, df S Yook

307

Y T TEESF AN HH B AMeU 9 YhR TehHl
1 G G C_H, B =feT| TeehiHl oh JeH Ha&d
Tferefl e weH (C,H,) 1 Al w=Alq |
FH W T FA T B Tl A TewEl w

INAEA (e difTes a7 aret) ot wed T

9.3.1 fgamaar vt wWi=mT
TewHl | C = C fgerey €, f5ad w yoa faH (o)
e (S Tdt @ 397 kJmol™! ®) BIal €, S
T HET THNET F sp? Ghd Hehl o THE
Ao | a1 1 TEH I HET WAS S+ 2p
TSR FHehi oF GUISash AT HH W Teh
T WE (n) &, (d9 TR 284 kJ mol! ®)
EECIRS

C-C T&d €Y &alE (1.54 pm) i o1 o
C = C fgameer dam (1.34 pm) B <t 21 30 o
o sremgA fren @ T W () oWy QY p wHerhl o+
gt AT o RN goiet 2 €1 3Ta: TE (n) ST
I ek hl golel st Taviel Sl ot
WA el Sl 81 37d: TeehlHl T 3 SAqehtish] qema
Alfien], ST Soia 1 @ISl § B, 1 SAHAT SEET
Y Bl Sl 81 U 3T(ehtishi ohi SeleiTENat 1T eRteh
FEd & o 1 STEY HI Ul Teeh ST
Ueohe bl qoil o STEER sFrl €1 3Td: Ueshd
ORISRl STt o WY WYH EIHL Thd
- AT T 81 C-C fgermay i wmed
(s Tedt, 681 kJ mol™!) TH o ehia-ehia
Tehel ST (3Tse W, 348 kJ mol ') &1 qeil
o ey Rt B WA o1 1 e om@ -
& 9.4 q1 9.5 | <A T L

H o

e s A
U > P
sp’—sp’(c)
@ &

ferT 9.4 Uo7 &7 & STRE FacT o T4 i fAfAT FXd gL
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9.3.2 AMH-Ugla

TohHl o SR MTH. T usfa & fou fgemey
I efad hTeA TATIRT i @ §, e (A’
o T W ST ‘S’ (ene) T WA TR S €1
TR W@ fF Tewh 4O BT YO WEH T CH,

T-AY

(%) (=)

H 121.7° H
o /
116.6°f C C

H i N

134 pm 110 pm
(M

farT 9.5 T &1 F&fa 3IRG (F) n 3G T (@) -

7Y BT T a1 (7T) TG HIT qUT L TeAlE
(C,H, ®n & 1 5N dfaeenfid & W), 59 wew
hed 81 SEhT S 3TeT Bl 1 SIET Yl WIS fehan
T ¥, TekA AU % YU TR W™ CH,
TiIels (A M) o1 T (SRR H. M)
FEd Bl o TewH G5l & Mg AU 9™ =

fem M ¥
AT IUPAC TH
CH, - CH = CH, BRI
CH,-CH,-CH=CH, #Z-1-%d
CH,-CH=CH-CH, &2-2-%1
CH,=CH-CH=CH, ¥ -1, 3-<EA
CH, = C - CH, 2-HiEdg-1-89
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-ufaesge-1-37

|
CH,

R IE I CRIE

S 9.7
frfafad 2iftei & .M. Tm fafen-

@ (CH,),CH-CH= CH-CH,-CH

I
CH, - CH - CH

|
C2H5

W NS\

(iii) CH, = C (CH,CH,CH,),
(iv) CH,CH,CH,CH,  CH,CH,

CH,- CHCH = C - CH, - CHCH,

l
CH,

&'
@ 2, 8-SEARIARHI-3, 6-SE

() 1,3,5, 7 — SAFRIRITRA

(iii) 2-n-HfaeTI=-1- 31

(iv) 4-Tfoe-2 6-SRRIA-Sh-4-34

IETEIOT 9.8 S & T8 HEARA (i-iv) H fawmn
(o) T U (n) & &I WM w1 URewer
Al

&'

() o 99 : 33,
(i) o 5 : 17,
(iii) ¢ ¥ : 23,
(iv) o ¥ : 41,

n 9y
n 9y
n 9y
n 9y

— = Ao

9.3.3 HHIIAAAT

ToohHl g1 HLaATcHeh Te SATHAIE THeadl 9S8

CARSIGIA

WIS THIEEET- TeohA] s i Tei| (C,H,)

q WdH (C,H) ¥ Shad Tk & G Fdt 2, fRg

T ¥ 3= TewHl § 9= AT gt 2
C,H, g3 aTedl Teehid &1 i TR 4 for@

Hohd 2

1 2 3 4
CH, = CH - CH, - CH,
L &e-1-8
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1 2 3 4
CH, - CH = CH - CH,
I &e-2-3
1 2 3
CH, = C - CH,

|
CH,

M. 2-"frewe-1-39

& 1 U M1 a2 11 T8 11 9l SHedadl o
I B, S GeeAn 1w 11 feerfa e )

3ATEUT 9.9

C,H,, & §Td TeehiAl o fafq=1 Se=meTs
e o SEE-YF @ SR G H. TH
fefeEm)

&'A
(%) CH, = CH - CH, - CH, - CH,
T=-1-34
(@) CH, - CH=CH - CH, - CH,
T=-2-%1
(M CH,-C=CH - CH,
o
2-AfUeee-2-34
(%) CH,-CH-CH =CH,
o
3-Hfeege-1-37
(%) CH, = C - CH, - CH,
.
2-THfUeee-1-39

Tfadre THTEEedr : fgerafia e wEgst i
Tl g5 3 FASRAST I T V] A TR ST
T Y | SR Yieh hieH W S & WA 91 T
fm-fo= € @ 38 YXC=CXY 51 W& < &) TE

309

X Y X Y
N/ N/
I I
AN AN
X Y Y X
(%) (@)

@A ‘R W T HAE /1 RS (FAT XA
1Y) fgemmaifid e wAmE o uw € iR feom
B 2| HE ' H ST X 3t <Al Y fgeTEy e
®1 3E WE A fgeTaEfyd wed ] o fawda
feora g0 €, S fafe= senfafa meeemr seid €
e feep o 9] =1 wel &1 fa= Rfa <6
Rl T T g @)1 o 3 fafam wwreaet
(stereoisomer) %I Wwwﬁﬁraﬁr%ﬂ?ﬁ%m
faamaifi e WAME =1 THEl 1 YU 8 FeRdl g,
g c=C fgame® ® gaa ol 7 g I gfqafua
BI 81 39 A4 i GHSH o foI 3 W wredle o
THS Y SR < el 1 e °§ 3% Held
STl T FIEAE Hl T U ThHSH T FHISa
1 FOTd YA 1 TATH hITSQ| 1 aeqd § 7T IR
FE A w1 P W wE §2 T, FibE
yfasfera €1 ora: qwAope steren wngEl o fgeref
HTa AT o TeA giaafed S oF HRoT AT
g fa sonfafeal oef¥ @ i B 39 YeR o
Tafow wure"a, SEH g 9 0] 91 99 TH &
R feord ef, 3= |Hae (cis) Fel 91 7, ik
gureEt, e <1 T T O we fawda iR feed
&, foraer (trans) WHEEE Hea ¥ sOfae &g o
Fruel qen foqer gumeEEl i HTEA SHE e ¢, fohg
forame T g 21 fep o wAmpRt a1 wwEl s R
SR o HROT A FHEEE Sk O (SE—TTere,
i fgea emel, foeiaan enfe) o fmrar <wifa €
Fe-2-31 I SAMHIE FHEEE 312l Trae-forae
e i fefafad SEm g/ wsi¥a fean s
3

GoEetl i feep o 39 WehR Wef¥Ta fean mar 2
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CH, CH, CH, H
N / N /
c=cC c=cC
/ AN / AN
H H H CH,
HYE-2-2-51 foder-sg2-2-59
(FaY® 277 K) (Faes 274 K)
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Tk 1 9998 &9 fous &1 o § 21fyus
Yt Bl €| SRy —gae #2-2-34 w1 fgya
ampol 0.350 fead @, wmfer famer sE-2-39 @
ST Y T €1 37 fauet spe-2-9 sty €1
T w9 w1 FeifeRa fafa= senfafaat &1 a0 9 =%
e T ® T faue-sge-2-31 o ST afere Tgg, St
foadia feemeti # @ €, Y&* C-CH, 376y & HR7
YAVl oh] T Thich fo9& €9 Tl T8 YRR ST oA
5

S+ S+ CH H
CH, CHj, X %
K\sf 5—‘/7 \(%_: C
/C = C\ y R
H H H (5:+H3
I -F[E-2 -5 faag-=g2-2-59
(u= 0.35D) (u=0)

3 o foqer uEafcm o Teiich THYL THEEE]
1 qor S e g
S A1 T9YET (Cis) fa9et (Trans) TH@E@EdT,

XYC=CXZ T XYC=CZW YT ! Teehidl grI it
Yef¥d 1 S 2

IETETUT 9.10
frefafaa Aifiel & 999 (cis) don faue

(trans) FAEFE ST 3R 3T 3ME. AT H.
M fafeT)

T

@) H\ H H /Cl
cC=C

/ AN / AN
Cl Cl Cl H

UG- 1, 2-SRFARueE  fouer-1, 2-SEaduei=

v CH CH CH C,H
(ii) X 3 -3 S 3 2
c=c¢C c=c¢C
/ AN / AN
C,Hs C,Hy C,Hs CH;
T3, 4-SEAA fomer-3, 4-sEAfaa
BHg-3-34 BHg-3-31

R IE I CRIE

ITTEIOT 9.11
frefafes & 9 =9 9 aifies guger-foger
FHEFE S Hd 82

(i (CH,),C = CH - C,H,

(i) CH, = CBr,

(iii) C;H,CH = CH - CH,

(iv) CH,CH = CCl CH,

BA
AT iii qAT iv

9.3.4 fa=m=

1. UGS W : TehTEl o SIZERSISH i JRehfad
T o |19 eifeshd wenlel i Suferfd § g
Gewt S8 ferrer Aifeni gry eifvren faftepa fman
T Bl Al Sk AR STIEI W Tk W g
21 orfyrr &9 @ fafepa Ueifssd wReial =1
fereem atfeder (Lindlar's catalyst) Fed
S| 39 YR WK oIl 1 THue St it
TohTeAl o Hifeqd qe §d STHIfE oF WY
AT B W el GHEFe a9l Tesh A o1d 2

1
R R
() RC=CR+H, —24/C /C = c\
Q?Ohﬁ_"f H H
I Teehid
9.30)
R\ /H
(i) RC = CR+H, N/FNH, - C=C_ |
ey H R
foue dew
9.31)

(i) CH=CH+H, %€, CH,=CH,
A IR

(9.32)

(iv) CH,-C=CH+H, F#f. CH,-CH=CH,

EIRIES EILIE]
(9.33)
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1 39 YRR U W4 S Temeredn weimd
FHAM? 3 IW H1 gfie & fay wRo @)

2. Ufewmet Tegel W : Ufehal 2aEs (R-X) 1
TohTgTel! qremT (SE—toHTa | faor areferm
TRES(FES) i Iufterfd ¥ TRA & W gelloH
I o Y & foeied W Teshd & @
8 afafen w1 fagggRareraTor (30
foEgRdst) ®ed 8, T g et &1
foctio g 81 4 Tk p- T stfufswan =
I 71 A B HrEd T (F9E HrE @
SIS AT ST, Sk STel e WA 9

BTSS! farelos g 81
o S
H—C—Ca—H alc. KOH c=¢C
| | A / N
H X t B
(X=ClL Br, ) (9.34)

SIS TRHIY] 1 Wepfd e Ufeshel T € stffwan
=1 X i s &1 T <@ e R gt T
& fog W = 39 YR E- S > SEH >
FAGH, wefeh tfera gusl & fag @@ 2-
30> 20510,

3. WfAa SEEeEel | : TEeaEs, fFH I fsead
HTe AT W S TeAls Y] Sufterd e, wfee
TEEAES Feal T Wi" SEeeiEe fush o o
AfufshaT Tk ZnX, 31 k1 FIciTH hich Teshid <4 2
79 sfffsran i fagelsmientor a1 faeest wed €

CH,Br-CH,Br+Zn—>CH, =CH, +ZnBr,
9.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+7ZnBr,

(9.36)

4. UcehIglcll o TS TSt o : 3107 Teheh-8
¥ fafa= gemda gforat &1 ATt ggia &
Feqgq fman 21 Uoshielal Uoond o BEgiadl
ca= Bd &1 ¥%° R-OH ¥ WEfi¥ id €, Sl
R=C H, . Tl Uchigicl %l W% oWk T

311

o WY TH HH W A o Tah 3T0] F oo
el 1 Weld: Ueshld ol €1 ik oA i
Iufafd # Uehisia o9 § S 1 T S
faaifad i 8, o1: 39 aIfafswan i Yeenrgrent
T ATl TSictieRtor sed €| 78 p- faeiH
Afferan =1 S0 €, Fifeh 398 ~OH UHE, B-
HTe WA Tk BESISH WA Bl

H H
lB lo.
H—-C—-C—H
I I
H OH
LROEI]

T H,S0

2= CH, = CH, + H,0

T

(9.37)
9.3.5 TOTeEH

siiferer TqoTertd

el Yepfd o SicR o STl UoehlA wifaess oremt o
Toohd ¥ THMEAT ST 81 9o fiF O ‘T, el
dice G<Ed ‘5d’ A1 SUY 3fersh e GEA Sl
TS ‘I’ T T WA T de geit HeR g
arelt TG B1 o Heft UewiH W qen grfud, set o
AAfeer, T wrefs foaes! S8—a=ia, deifaan
2o ¥ foe™ Bl €1 SR H gig e o WY-"iy
3Tk Fah | AN gfg Bt 8, foe wee CH,
TR 9g W FAE | 20 ¥ 30 K T & gfg Bt
21 Uoohdl o TAM Wl @ ol TewH
FAHIR THEFET IMFEd @ arel TeshHl i o
H 3=4 B 2l

TR ToTerH

Tk &ffr sferd o o[l & Gid e € safay 3
et rfuferan <eifd €, o selaeieidt c=c fgaw
W JEH AAMCAF SR oA B FB At &
1t foran gerd-goteh feranfafy g1 off gt @1 Teh=
Fo foum aRftafwl § gaa-goe gfaeers sifafsam
YEfd HIdl B Tohi W SAfRdieRIol qen S
qereA fufsmard wg@ &) Teshia w1 fafi sifufsmanet
%1 e foetor 39 geR 8-
1. TIEEEEINH ol WAieH— Toshi ged @ gu
fioher, Yaifegq stu@n wife™ w1 sufefq o
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SRS 119 o Th 0] o A U Ueohd
T B (9.2.2)1

2. TS T HASH- TohH @ HIa el
BeAlSH S8 A A1 FAE afEe SEaees
3 T, Bl AN g gifeufaa
IS AfTfeRan U & St SHHA g9 1
ATA-ARI TN STHIE T T AHA oh A
& UvE W e Shar @1 39 eifafwen
FH ITAN AU F g ok ferw g
Bl TohM W BANSH 1 I SASITEE]
(sarsRiTf) =S srfafswen &1 seE g,
e =g 2w erga & i wfisfed
BT ©1 THHT FHIT 3T I=d e H HL|

@ CH,=CH, +Br-Br—— CH,- CH,
LCIE] | |
Br Br

1, 2-STESHYe
(9.38)
(ii) CcH,-CH=CH,+Cl-Cl——CH,-CH-CH,
A |01 |01
1, 2-STEFANGTT
(9.39)
3. TIESISA FoNgel o WS- EESH 2elEs,
HCI, HBr, Hl TeshHl ¥ 945 g Ufcshal 2aiss
A 1 BESSH ToEel F SATAfHATieran 1 %9 T
YR B: HI > HBr > HCl| TokhTAl | galisH o I
o U BIEES TARS T AN ff TR AT
sfaferan =1 ST €1 39 B WHiH U STEHiHa
TehiHl ol TS Tfferaneti | T S|
[UfHT UehiAl § HBr st 9Tel arRferar—amfog
TeehiAl | (59 fgeTey T 991 998 S g 81) HBr
F AT ARt seeRiEel A foanfafy 9
R EERAC N

CH, =CH, +H-Br——CH, -CH, -Br

(9.40)

CH, -CH=CH-CH, +HBr—CH, —~CH, -CHCH,

|
Br

(9.41)

R IE I CRIE

JEufad TeehiAl WX HBr &1 IR ( HIehisIhith
am)

WA W HBr 1 Ghold ohd 82 399 | Guifed
IR 199 11 81 Hehd 2

1 ["CH,~CH-CH,

Br

CH,-~CH=CH,+H-Br—| ogmm

11 —CH,-CH,-CH,-Br
1S
9.42)
Tl WRAfoR dTehiARI® 7§ 1869 H =
sTafsRaneti o1 SATIH TEAT i oh U9 U |
i feman, T8 Areni-tenlts et foam wed 21 3
| & SR, a9 (7 Afvwte, fowet Hahed
Bl @1 ) T ATk RO WM 39 shie T GIH
BIl §, 7 W e WaEt i @ wH Bl Id:
39 90 & IER SR (1) 2- SHEYA efer 2l
ArEdfeeh SFeeR | I8 ATfHa 1 g S B od:
ThiAhI® W oF SATIRIH0 i Afafwar &1
fopanfafy 9 =8l we gmen S Heha 2

Teranfafa

TIESISH SHES STl H* =al ®, S fgamser W
SATHHIT Hieh g ST g EAECEIRE (Carbocation)
T -

3 2 1
H,C—CH=CH, + H—Br

[

I, . v
H,C—CH,;,—CH, + Br H,C—CH—CH, + Br
(=) =@

Tl ‘' HY Rl e SEyEeE § SatE ‘|’
sifier Tl e Sy 2
(i) fodtaes wEARE, (@) MAfhie HEsERE

() ot ortl | Stfersk TRl € €1 oxa: Tyt e

¥FTEE WU &9 9 o9, i 98 vie Tfi g 2

(i) HEEAEE (@) H Br- o STRAT 9§ 3R 39
e &l B—
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B Y

+
H,C—CH—CH, —> HSC—ClH—CHS

Br
2- SHYE (= 3ER)

ufe HTeRI-IeRIT NS AT WISATIS UNTE 3Terar
TAYT U9Ta— TaEe i suRefd d  swmfha
TeshHl (S— 9rdiF) | HBr &1 §3sH 9 HiehHIsh®
o™ 9 €1 21 TH el HBr & 91 Bl ®, HCl
TS HI o Y Tel| 39 ATet s1fiferan =1 s1em .
TH. @9 q U8R, "l g0 9 1933 ¥ ferwrm
Torvafomer # fohan T o1a: 39 SAfufchan =l WiedEs
Il @I YA (Kharach effect) I AR SrirfeRaT
T Ufq ATeRiteRitr Ta| %ed 2

(C6HSCO]2 02 N CH3 _ CH2 —

CH,Br

1- SHIga 2- SMYET (9.43)
YHIIZE GHTe, Hek-Helsh Jaetl feramfafy g
g B, et fomanfefyr < & € 21

0 o
I I -

(i) C;H,— C— O- O- C— C.H,
et IeRIES o)
I

2C.H,;- C- Of - 2C,H, + 2CO,

CH, -CH=CH, +HBr

(i) ¢, H,+H-Br=%,c H,+Br

(ii) CH,—~CH=CH, + Br

THITH
CHS—(llH —CH, l
Br CH,—CH—CH,— Br
() (@)
wY T mafges At Tl fdtas
RERR GED RiERR SED

(iv) CH,—- CH- CH,Br + H- Br —l“”

CH,- CH,- CH,Br + Br
(21 I

313

. .
(v) CH,- CH- CH, + H- Br
3 | 2 ﬁ/ )
Br CH,- (llH— CH, + Br
Br
(37T 3IUR)

SR foran (i) ¥ W fgdae goa-Jos
Wefh oR-geid 1 qor | stk Tl g g,
e RO 139N &4 3R oh &9 H U1 Bidl
21 7€ =4 TEH 4 91 ® T WieEs g9 HCl
qM HI o Hehod H YT 21 811 €1 98 39 a2
W 3l € R HCl &1 31se (430.5 kJ mol!),
H-Br & 3784 (363.7 kJ mol!) &I Jol ¥ Yadl
= 81 S ¢, R-TeE 5 fasfer 7€ el
T HI (296.8 kJ mol ') o1 3Ted geiel Biel €, T
ST Jad-ToTeh gty | & i o 3T |
G BT A S19] S &

BAMEXUT 9.12

TH-1-3 ! HBr o 919 Gho Afaferan 9
T IRl o6 TR M. W e

(i) TTEE i STURAld H (ii) TFES =i
Iuferfa

'

(i) CH,=CH-CH,~CH,~CH,-CH, + H-Br
eRE-1-37 l‘?ﬁﬁ'ﬂﬁg rafeer
CH,-CH-CH,-CH,-CH,-CH,
|

Br
2SR

(i) CH,=CH-CH,-CH,-CH,-CH, + H-Br
lﬂtﬁmﬁ‘s’ 3qfera
CH,-CH,~CH,~CH,—~CH,-CH,

|
Br

1-SrRRT

4, UEHINR I T WANSTH— TeHHl i 3 TR
e 3T 9 fohan AmepiHieRi® oW o6 STER
B ® dA TSR AnTs sfufeRer gR1 Ut
BESSH Hehe §d B
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O]
Il

CH2=CH2+H—O—ﬁ—O—H
(@)

CH, - CH, -OSO, - OH @em1  C,H,HSO,
TS TRSIHA Hothe

CH,- CH = CH, + HOSOZOHT

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

Tl BTEgeT Fethe
(9.45)

5. 9T ohT WS- UoshH, H15 TRk 77 i
Fo F I IuRafd ¥ T & WY WHHHE
femER tfafsren ek Ueshieiel s 2|

(9.44)

CH,
- N
CH,-C=CH,+H,0 —— C-CH,
| 7
CH,4 CHg OH
2-Hfrerard= 2-Tfred -2 37

(9.46)

6. IMFHRIUT— Toshd 3, @, Sl drefyem
e, foerE (SR aifqede) o wie srfaferan
sh{eh i TeTgehiel Sl 21 TIeREd THTe T
1 Tatstientor Sreqwar s wer 2

CH,=CH,+H,0+03M9%: , oy _ cH,
273 K | |
OH OH
-1, 2
EEEl
(remeTen)
(9.47)

9 KMnO,

CH;-CH=CH,+H,0+0 TKl

CH,CH(OH)CH,OH
-1, 2-STE3A
(9.48)

TRATT TR TS ST2e STl e SEehme,

R IE I CRIE

Teh I i 2 31 ol | Sfeiehd Hid 2| Scg
%1 Uopfd, Teehie o1 Yepfd qe WM aRfeerfaet w
el st 21

(CH,),C=CH, MM, (cH),c=0 + CO,+H,0
2o LR

(9.49)

CH, -CH=CH-cH, 019, 2cH,coon
-2 THTEh 3R

(9.50)
7. S SUTSA— S STOHSA § TehiA O, Hl
Heherd HT SRS oM & 3R Zn-H,0 % 5N
ASiFEE 1 faged B epEt ® @ S @1 T
SAffeRan Tos qU ST STEgW AR fgemay
1 feafq fafesd &0 & faw swam o ot 2

~ON
CH,CH=CH,+0,—>CH,~CH CH,
Elkiet | |
O — O
WA SRS
CH,CHO + HCHO
A Agqa ¢ Zn+H0
(9.51)
H,C H,C o
\ NN
C=CH,+0O; — /C CH,
I |
H,C H,;C 0—0
2-Aforeryrd l
Zn + H,0
HoC_
C =0 + HCHO
/
H,C
TI-2-3TH
(9.52)

8. TEAhHIHIIT— 3T Hifereli it Sferat qon wiferefia
vite @ afikfem g eIftes e o welie e1upeti =1 3=
T, =4 J@ qAq I i IUrEAT | Fehed &
Y ifcref™ ot B 81 39 YRR WK 9% 3TY] qgeTh
FHEAR ¢ 3T AT I ‘TEARIRIIT’ I ‘TEeHR’
FEd &1 T Ak, f58 ageis W< e 8, Ueheleh
FEA T
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n(CH, =CH,)"=2 % (~CH, ~CH, ),
qiferef
I o ot g0l siffenan s et €
n(CH, ~CH=CH, ) =2 "> CH,(-CH~-CH, ),
EIGIEIRIES

(9.54)

TEeeh] o1 STANT Tz o O, Frdifed siad,

pee fewr, fadm, wew, et qon A, Hfore

afs o fmfor & foha Sar 21 Wferaidi= 61 SR g

& hE, TR 1 sifeedl 9o 31 Teferd (Moulded)

TSN o IR ok g feen S €, el ote

Tiferefi den diferdrd= 1 g8q YA gAR faw
feren =1 faoer o T R

9.4 TcehTg

TeshA 1 TE Tewhled ot THJ eEgiwe & 3v
Y e T[S oF HEA Ueh THeTEY il ©1 Yok
TNl Teehd i qorl |, TehEA | BIEgoH JLHTI[S
F1 A A B T TR GHAE YA C H, | T
TehEd SO T YUH T eSS UUREA ©, S
Hifee= ™ @ yafad 21 thifeeda &1 sy ek
afeeT o fou st somen & &9 § 8 2,
St stferdfiSt T e UEifeet 1 fufya e 9 S
2| etz &3 e AR o forg yrfires geref 2
3q: 39 0T o el AMTR] o1 AT BT 2|

9.4.1 ATHUGd 9T |AHTAIASAT

YT Ugia o Teehigd UHifeel o ofcqe o 9| 9o
WM W Bl g, ugfa § " Ueehd ®
STICT ‘U’ T ‘T’ G UFTRTI hich TeehTed i
T Yook o ocqs 1 § <1 e 21 Bese s
feafq werm fy-omafig s @ fim & S 2
TeehTgd S o p® Hawl o HH a0 37,4, 9. Hl.
I IRef 9.2 § fRu T B

WRUTt 9.2 TeahtsT C_ H

n" "2n-2

(9.53)

315

SRT SO e Ul ¥, TS qel Wrare 310 i
o Tk & W BT €, fohg e § & S
Tuifad € (1) qe-1-3T7 (2) F2-2-3THA| Jf
T AifiTen Br-eray w1 feerfq o swror weEE o fae
21 ord: A wHeEE fafa gureTe wead 81 e
foha™ YR W 37Tl TSI 1 HLHT b1 o1 Tohd 872
a1eifq emTen TeTed (e SR CH, §) % i
e THTIS i Haq J@ qN IXd J@er & €9
T gafted @ W Fefafed 9T gve 2
I IUPAC ATH

HEF-9 1 T 11 erfd Semere qer S 9
1 T [ 31eel 11 Te 111 el SHes o SEedl &
I 9,13
ToehTgd 9 o Ured 9ee o fafa= et
F G T AEF AT, AW fafau) fafa=
FHTeE T R YR B gHETEdn S9d 22
&
TehTe S0 & rEd WEH 1 SVEHA C.H,,
Bl § 3E HHIad THeFd 39 YR e—
(%) HC = C - CH, - CH, - CH, - CH,
-1 -7
(@) CH,-C=C-CH,- CH,- CH,
G- STE
(1) CH, - CH, - C =C - CH,- CH,
TRI-3- 3T

Uit &F | 99T LU.P.A.C ™

n 1 A4 GE) TG | A IUPAC STH
2 C,H, HC = CH uEfifee™ A
3 CH, CH,-C = CH afere TEifee™ EICIES|
4 C,H, CH,CH,C=CH  Tf¥yd tHifeet= - | -3
4 C,H, CH,-C=C-CH, SREHYA UHfeed  2-2-31Ed
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(7) HC=C-CH-CH, -CH,
|

CH,
3-AforeTi=—1-31e
(¥) HC=C-CH, - CH-CH,

I
CH,

4-vforerde-1-3TeA
(&) CH; -C =C-CH-CH,
I
CH,
4-freTde-2- 3T
CH,
|
(¥) HC=C- C-CH,
|
CH,
3, 3-STHfuesgE-1-3TgT

ISRIF GHEIE- @ FHEEed U6 fefd SameEgaa
o I T

9.4.2 Tx-3mae =l GI=AT

TS, ToshTed 901 ol Seiad 310] €| THEA i
G fo 9.6 | gwifeR T R

TS o Yk hTaA YTHIY] o | & sp Hehfd
FHeehl oh U ST T HIeH-h1ed RFTHTSTE
ST B Weeh ShisiA ULATY] T I sp Hehild sherh
SIAAHRTT 78] o TTU& BEISH WA & 1s hafh
o T AfGeATT ¥k, & C-H faman o7 59 €,

ls . 1s
@ Hy ved O »el wH
° sp sp ©
7% % e § TS o q ok A
2p, . 2p.
(@) Vo — 9
e e
et T
=
T3 o T o TN TS o T A

foT 9.6 Y HIU qUT Y AGE VAT THTST HT
Feflg IR (&) o 3fdearaT (@) n SIfasarqT

R IE I CRIE

H-C-C 311s¥ I 180° 1 BIdl &1 Tcieh shisH
AT oF G C-C 3T a1 T o deerd e
p-heTeh BId B| Teh e TLHIY] T 2p Thefeh T o
G BN B, S SHIIYee Ao ek &1 e
T % WA T (TE) S S 1 T TR 2]
& C-C (fammn) emey |1 C-H fawn sey qen
C-C (W) e B 2l

c=C % gy gHed §y el §23
kJ mol* , Sl C=C fgemeiy s Wedt 681 kJ mol!
AN C-C Tohed a &% Tt 348 kJ mol! 21fereh
Bl Bl C=C I femey & (120pm), C=C
fgat&™ (134 pm) @1 C-C Thdl &Y (154 pm)
o | DI Bl 21 28l TR < R AT o Hed
T Y SRR T FafHg der R ferfa o g
T TUET T W A 2

9.4.3 fat=m
1. ShfeHaw HEzs d—

Sl o WY hicdaH ez & stfufean W sieifies
T Y TAEA oA S 21 ik qe fo g9 T+

] HoOH
H,C-C-H+KOH =4, o _¢
[ - KBr /N

-HO H Br
~r1—| — NaBr
Na'NH
2l— NH,

Br Br

CH = CH

TR ¥k ShicHaH HTaige SHET Sl €1 91 JeeRk o
frefafaa sifafsran g fomm sgn =@ 9 grn 8-

CaCO, —2» CaO+CO, (9.55)

CaO +3C —%» CaC,+CO (9.56)
hfeeem Fafse

CaC,+2H,0 —> Ca(OH),+C,H, (9.57)

2, A STERegEl 94—

iy eEeaEel %I eAfufra Ueskhleiel dreREd
TSRS ¥ I W T [TeEgearsHienion g
2| TESSH SIS o Uk 1] el e § Ufehrsa
TS U Bl €, S WISHES o |iel ITER HH W
TehTed T T
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9.4.4 IUTH

aifferer TqoTerd

TeehTgAl o Wifdeh 0T, Teeh 41 el TeohHl o THM eid
21 YoM I "e= 9, 3T T WeE g9 defl 9
IeId TS 319 B | THE Toshled WEM B 2
TS 1 Sererftns T4 gidl 2 | 38eh 379 Te&d T
B B €| (eohted god Yo, Sl 9 geieh qe widl o
Afgoia g €, Wq wreiTen foaEes Se—ge,
FHEATLFANES 3R ST 1 foreid B &1 370 T,
eIl AT e STUNR o T1Y e B

T ToTeH

TGohTe HHITA ST UShidl, ANTIcHeh il SIgaioh Iohaul
Ffaferad gef¥a &Lt 8, o 39 YHR -

() UGHhIZT ol 3T T[UT— HifeaH o1 1 GIeMEs
(NaNH,) Yoot &7k &1d &1 3 Tee o Wt sifafsran
T TTEEIESISH TRl T Hifeod Tefifearse o €|
T YhR 1 Yt wefie den wdH wei¥ et |
g TET0T WA qe USH Y o | TATSH Hi T
WehTd i SATd hdl €1 UE o €2 o SHeRT WOET e
ThUT o HRUT Tl &2 3T I8 7T FL I ¢ o
TS H BEEISH UHTY] sp Hehiid e JLHIY] |, Tefe
T sp? UHhfd e THN] § ql TIH | sp® hfa
SHTe TLHTY] W T[ST @l 8| TAEA o sp Hehid heleh
Ty an S U (50%) & HNROT IR IoH
fageeRoTcashdl Bl €1 31d: 3 UAEA § C-H o7a o
e el i, Wi § S1eA o sp? Hahila Heeh
T2 T | 16 o sp? TR hefehl sl gl § Ta 1
3R AfHeh STRTHT Al FoTad WY el TeiiF & gor
T T § TRgSH WY Wed ok ®9 H @ |
faetifaa &1 S sra: FeTefa wEA T 9 92

TIESIST TLHTY] STEeA Wehtd oF i 2|
HC=CH+Na —» HC=CNa" +%H,
Hifeam temse
(9.59)
HC=C'Na'+Na —» Na'C =C Na' +%H,
TEHEIfeTd TeAES
(9.60)

CH,-C=C-H+Na'NH, > CH,-C=C"Na"

Hifeaw WtmEe + NH,
9.61)
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Tg o WH A 9@ 2 T ey 9 S92
BIESISH AT STATT Bid €, T TeohTsd o o
BEGISH TA] Tl T g1 Suded rfafeand
Teh qul Uoehd WEE &l d Bl I8 T
TehTsd, Uohld qoT Uoohd d a9 & 3q Wg&
ol STl B1 2 13T q 22357 h1 ST
ATFSRaT ShiH WX 1 B2 Uk, Tosh A q Teehisd
frefafiad o o el wefd gofd g—

(i HC=CH >H,C=CH,>CH,-CH,

(i) HC=CH>CH,-C=CH>>CH,-C=C-CH,
(@) A rfuferar— oAl | femey Biar 2
3d: € SIEELEISH, BellsH, BRSNS TolEs g o
T LSt © AN T &1 AN IR et ual o
T B

H H Z
g 1 oe _ (I
-C=C-+H-Z—-C=C—+:Z—-C=C-

EIHEICCEIRE]
A1 g3 AN IR WHAH] SEffersh am
o Trfaed R 3R e @1 eromfia TewtE § s
ATk it 2 o T8N il €1 Tohigl o fisha
I KU 1 @ E-
(1) TEETEgST 1w
HC=CH+H, FPH/M. [H,c=cH,)0%. cH, -CH,
9.62)

CH,-C=CH+H, - 2/Pd/Ni ,jcH _CH=CH,]
PIEIEE] PIeint
—H2,CH,-CH, -CH,
L IE
(9.63)
(i) TASE! HT GASH
CH,-C=CH + Br- Br—[CH,CBr = CHBI]
1, 2-SEaHgdH lBrz
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T oo TSI ol - 1 feistiohd g1 i 81
31d: TH STHgwIdl o T o feIT wgeR feRe ST 2
(iii ) TESM TGS Wl WASH— TehrAl
TIEEISH Belige (HCI, HBr, HI) & & 319] & Heher
¥ o Treane (99 6 & e ] ®
FaeH 9 &) 7 €
H-C=C-H+H-Br—[CH, =CH-Br]-&,
2-sM9dH  CH,-CHBr,
1,1- SESMEA
(9.65)
CH,- C = CH + H- Br— [CH, - (|: = CH,]
Br
2~ S

!

Br

CHS—(:Z—CHS
Br

2, 2-SESEYYA
(9.66)
(iv ) ST Rl GASTT— Uoohd q1 Toshia i Hifd
Teehted off i1 § AfHeoiig g @ I sie 9 aafdferan
T F T Tehted 333K W AHNH othe o g
eI 3TF i 3T H Sict o Tk 3T0] oh &1

K BT hraitiet Ak 3o Bl
HCECH+H—OH% CH,=C-H
REIES] OH
[
CH,-C-H
I
o)
TR
(9.67)
CHg—cECH+H—OH% CH,-C=CH,
|
iy O-H
e |
CH,—C-CH,
I
o)
T

(9.68)

R IE I CRIE

(v) SgTehIaRTOT

(%) faw agasieo— ogga o =
e 1 aeh Sgesh i 81 W giferddifeeie
o UfeAUeTE ST €, S SR SR et iferueeH
THEA CH=CH-CH=CH ¥ J% @ 8l &
(-CH = CH - CH = CH-), W&f¥1q o S wehat 21
faferee wfifearfaat & 3 agor foq o gams e 2
I1a: WifeuEieetE 1 39 fhed @1 Suam s o
TS % ®9 W fRA S }1 U1g STethl i STue
7 fthed ok, T&H qo1 geraish Bl 2

(@) TAHIT FTEAhIHITT— TAEA Sl A a0 A6
it H 873K W Yaled HUA W TR =hid
TEAHIRLUN Bl Sl &1 WA ok o 319 Tgeiehiohd
BT i A ®, S Seiieged—, Lok, Sty
Tl S e AN oh YRIE 0] B T8
Uelithieen AfiTent =i THfeesn Aifient § ufafda &

o 1%111 Heifaq et 2|
Cil_> CH Fﬂ?{ awd
"2 ()
(9.69)

873 K
A

CH

3SMEXT 9.14

MY USHIEH TR ki o=siH § h¥ uRafdd
H?

T

CH,COOH-N20Mad) , oy, cOONa—TEL T,

CH,—2>CH,Cl

Na / q[eeh RIS
et fufsean

alc. KOH

CyHg —%2— C,H Cl—2e XM, CH, = CH,

—2% 5 CH,Br - CH,Br —*“**_ CH, = CHBr

© ~OBHFIOHHD cH=cH AN
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9.5 UAfeH TTgIhTEA

Wiifesh eEgEheH i WT ot wed ¢, Fifh goh
aferenier AifiRl o fafdme T (e ws CugE,
ekt @1l g &an €1) Wl T W AR 6
‘“wimfesn iften’ T fean wn @1 stfushax @ Aifient
T Sl U S 21 T S stfaersgw
Bl ®, W AR stfuferae § ssiee 3t
STEGE o et 81 TAfeeh ARt o HE S T
Afaerdqa oe@ et 21 o= wWefes afiet o
Ifaerd gl % 3= aﬁ?@g (Benzenoid) den
(nonbezenoid) Wﬁ%l @?%szﬁ?}ﬁq
T E-

[e)s]ou

LG

9.5.1 ATH Ugfd a«T WUIEHST

B UUHTesh Aifiehl o1 W Ugid qen qHeedn &
U Teheh 8 W L geb &1 dA~iA o Gft ©: TG
TRHIY] FHGH 21 3T: ¥ Tsh YR 1 Thel Faeenfud
IR A B AR S o &1 BIEgIe WA <
AN 91 T T TS 9] A1 9 g gfaeenfud
&, i = fafs= feafa wemE dv9 €13 1, 2 e
1, 6 aem (o-); 1, 3 a1 1, 5 H/ad
(m-) @ 1, 4 T (p-) € fgufceenfyg  s=ha =gcm=
o P I Tel KL o © 2B

319

CH, CH,
1
@ ij/ CH,4

qfered s 1, 2-eSEafrda=iy

(2TTET) (o-STTzei)
CH

CH, L

1
3

CH, [

CH,

1, 3-Srdafde=il, 1, 4-STZafea=
(m-STrEeAT) (p-STrEe1)
9.5.2 W=NA okl EWI=AT

A=A 1 GAYeH gkl Hae T 1825 H U
feRam =" 1 SUEE C H, ¥, S S=d ST
<9I B1 8 ST G Yook, Toeh!= q TeehleH,
T 1< Heer TS S 21 MY SR FAd G B
IR 1 gred 22 39es fafire o qen s
T o HROT gHeh! Tal faifa e o &g o
Y| S T TR ST0] € SR SRS ST
g, W o fgerey w1 Suftufa & gfi@ @@ R
=S4 had Teh YR o1 Tohal Ffaeeiud Scae sl
2, S S o B: HEA AU B: SELSH HT GHMA
1 AT Tt 1 3T YRION o SR W SRS sheped
= T 1865 H S=IM i Tk HE &, 994 B: FeA
TRATY] 1 SehTa S €1 SUH Tehiak A | fgemmey
2 A TF HraT W T LTSS WA S 2

e

H
|
c/ C\c/H

C H
I

H~
—

H
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R IE I CRIE

STHA TS FIEeh ST ohepel o1 S 1 1829 H SIHH! o6 SHEee TH& TR |
T o1 F G 1856 W WRER 1 T 1875 H et WA ok thell oI GRS
FHETR WP o & § I8 & Hewayul AMRE KU gom T 1958 § W9 3= 98
yEtad foRa T sTeh e TR S99 § STaY AR SJ@ensti 1 v T ehd
2| fgdta =i T 1875 | a=i &1 Gl i T HE § ANEE &, 99 S
wedierd feren fof et OO Y gEens & o gt gerd 1 FHEi Y wehd
TATET 3= dwSii 1 Tk WL F&Afad i, fF9 R =i &1 e s
AT MR 21 9% | S8 Sl G Y @IS kI Tk Teieh S 5 SHEAE

“¥ vrgaqwe for@ Tl o, Wy HH o e 9g T o i, W faer S o 9
quft §9 a7t opell ol STera i SR TR Fo THG oK G S9! o ) W 7Y

THIgeh TR, hepet
(7 Taaw= 1829-

13 SIS 1896 )

il o HEA TH A R 91 3 YRR o fa st §e o aish 6 site o g T @ ol H e
FY Y Fell-cfell HAaR <@ T @I oA, S HA-F TG o7 @ e, F v Y o oqm @ ooff, Fech o W o) asft
H <@ for wsh 9 3 ol € g9 1 319 Gg § <o forn 39 YRR S SR 1§ T ®9 9 3@ 0 @ o asft
TR B G gt TE de1 AR H 99 el HY 10 T 1 Gt SUgH Tkt e | i fRa

9 3T wed § fh— ol B9 e 2@ Wi SIS STerl =eT, At gH ¥ed U WeTehR Y Hehd 81 TR B4
3T WO I, 399 T8l foh B9 3% A ST, 3T hI aa a1 A6 (F 1890)

T o & oR, Shepet hi S AT HARIE oh TR R SRS ST I AfTehi o T ot i ‘hepef’

9 5= =

Hepel Tl 1, 2-STEaH! d=si o J1 THIEE!
1 G Fd Hl B Tk gEEdd § S s
] fgemmafia e et 9 S ®d §, St
T HEEE H A SAEYd hied THS 9

Br Br
©/ Br ©/ Br

R S had Tk &l siter fgufaeentia s
T B TH S 1 R shebel 4 A= H
fgeTay o e (Oscillating) Fehfd W fo=R &eeh
EISIERRERI]

J-U

Ig GUR Wt I=iH R A ok STEEA
T ae ARTCHeh SATIfshaeti i gar | Hfqeerd=
sifaforanat st Trerfiendl ol Sve | fawd @1, 59
% H TS (Resonance) GRI HHAATT TAT|

ITAE TS A=l oAl TATHI

‘gareteRar 9y fagia’ o SITUR, fgeTay o e @l
IS o GRI HHHAE T | S fafe= ST
IS 1 Gt B Shepel 51 &1 A HCEAE ()
TS (@) ¢ T, SR FehX i TGS T H
7 fog 99 g@ (M) " wefd@ fepen wEnm ®1 9,
d=aad o B: HEd WHN] W foreriea
(Delocalised) 9: S@TRA'H:I ERCII] %I

O—0-0-0

(%) (@)

FHefa SIqeaTa g6 St Sl o 9R § Hal
9T 21 B S | G B e T sp? Hehiid
B IS HTE A o I sp? Feich k! Hle
T[S o sp? HeTh 9 AfdeT Hh B: (C-C) o
A& T ©, S GHAAT TSI B 1 Heeh hlei
TV o 99 G sp? haTh YT SIS IHT] oh
s-heh ¥ e #¥eh ©: C-H fa ey a9
T 318 Y HTe THI] W T THFRA p-harh ©
Sl ®, S Ged % ddl % dded il €, S| e
Tgita T B
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YIS e AT R IUREAd THHRA p-heh
3 Tehe B ® for o udetfaeaaT eh STey @
fouior smtd ©1 p-ohereni o Sifdeare | i aTee o
I HE: & FHEENT (C -C,, C,-C,, C-C, 3
Cz_cs’ C4_C5’ CG_CI) %' aﬂT :ﬁé '%\'Q LA 'F_cﬁﬁ ﬁ
T T B WA 9.6 (F) ql (W) hepel
fereerieha Seeger HT=T < 2

fo 9.7 (F) T (@) FFat HI A G
@& W g oo woried noed B g1 X-fe

fog 9.7 (7)

foerde ¥ 9d i T 90 | HEd WHST o 7
SR T THE IE e Y e ] o
p-HheT Hi IF WE Y AT HTe WA & p-hHeih
g Afdera w1 goea gaE © o 9.7 (M
39 TR 319 &l T3 9.7 (¥) & AIER WA
I % Uk HW qul TH - feo@ AR S
ekl 2l

W YRR HEA 6 B: p Tod fowerHied
FIHT B: HIOA AR oh URA: Wesg ®Y F W
Fepl, 1 fop o Sheel Q1 hrEq ARl o HeA, S
o 9.7 (F) W (@) H T w7 feeriga
TAFA 319 I HIeA TH] o A fEod soae™ o1g
T IoT g o Gt HIeA TSN ok AR §RT
31fueh STehfid BT 3Tq: foaeeriiehd SeiaeM i Sufeefa
¥ 9= go qihfeud Aeadicaaez &1 o §
At Tl 21

X-fohtor fodas efihe S=i o THACH 3T] i
T €1 S Bl SIS | () e (@) we
B @ AT YHRI B C-C Te TS i 3TI&T i
S, Stelfeh X-feptor efiehel o 31e9@H o MR W
¥: WHM C-C 3TM&Y @are (139pm) T T, S
C-C Thd 3 (154pm) 7€ C-C fgaTe™ (134pm)
@& wed € e: gme oiffeE § o= W g
fgemeiy 1 srufearfa == W A stfaferan g
Y Uehdll B T8 SIS o SFHHN] He8R i T
HI 2

9.5.3 ULIHfZaRar

AT 1 Sk THfees AR TG &1 o1 e
I\ T} g 9, 9 S9H a9 9 81 A1 &,
o wEm o A S 21 A Frefated o g -
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(i) SYdeia
(i) 9 | SO o1 Squl foemianso|
(iii) I ¥ (4n + 2)n TR, STl n Tk IO 2 (n

=0,1,2,...)| 39 gheT 99 (Hiickel Rule) §RT ot
IeaifEd & 2l

Tifes AR & FT ITE TH TR B
@ © Q
(n=1,6n wmwn)

(n =3, 14 nt 3cRM)

9.5.4 A= oAl fa==

A= 1 IRE ®9 H HIdR ¥ U R S €,
Tgfy 39 F=afafea garmemen fafe=i g s wed
5

@) TYUET o “ehg SEeeheuT d (fEm

3TN 9.4)

(i) THfEER e o TRt H— Sigh
3 o TISTH A0 hl WSTARH o | TRH
FE T A= 9 B 2

R IE I CRIE

COONa
CaO
+ NaOH T + Na,CO,
(9.70)

(iii) WFTT oF U= W— FIHicl i oI5 hi STl
% i W yaIfEd 3 9 I8 a1 § ueraa
BESIGIR

OH

@ + Zn L O + ZnO
9.71)

9,5.5 IuTEH

sirfereh qorerd

diferer o WAk eEgiEA srgea o) €1 A
gmr=ra: fafdre e, T g9 a1 39 g #1 e
Juerelia @t Tifeal & faaifea €1 saent fafme iy
q A Gentt e o RO TH viEerd | qen
T ] T T S A S e )
BIESIhTe STl | SIHA qen Fee faemamet |
faeia 1 3 shostell (Sooty) @l o @Y i B
TR oTerH

TEEfE o T i Solae el gfaeemad gr
sAfretfera foran St @, it faew wikfeofet & 3
Tehelr qe SATeRieRTor Sifferen <id 2

RO Ui AE2RI0l, Bl , FehReH, Hied
TR Ufcshar, UHifee™ oS SR Wiowemod
Afeptis E* 21

(i) TTEIIRIUT— IS S Iod 1 T ABfeH 3T
T GeHeh o7 (ATSghnl fHemT) o6 &1 TRA
fopan ST & @l S oo | e wgE gawe @
S 2
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@ + =iz HNO, + &% H,S0,

l 323-333 K

NO,

@ + H,O
(9.72)

(i) FCSTHIERIOT o1 BeArT— Tgd 37 (S-FeCl,,
FeBr, T AICL,) & Iufeufd & W, gefiod

sifaferan o 2t 29 B
Cl
O fistar AICI, @
+ Cl, ————> + HCI
FAYE S

9.73)
(iif) FERIFISRTUT— HEHIH 377 T8 5N 901 &
TISSIS URHTY] ST FITEATI TR0 AT FhHTH
FEA T TE A% o 3T o T TRA HIoh
gt e S 2

SO,H
A
+ H,SO,(SO,)) —— @ + H,0
g
IS TR T
9.74)

(iv) WISA-ohToe Ufeeheliehur o Ufeeher— fsia
AlCL, &1 Sufefd # s 1 ek 2dEE 9
sifuferan =R W Ufeshel a=A 9T Bl 2

CH,

fstar AICL,
() ono oo, ©+Ha

Gl

(9.75)

C,H
frsier AlCI 2075

aferereh
(9.76)

323

1-FARYGA &1 a9 9 1faferan i W n-wifTa
M T STUET STEHYIae S A 9 et 22
(v) HISA-ohT9e Ufaeientor a1 THifee— e o7
(AIC1) &1 Sufearfa & o= 1 W TarEe e
ifog UTergRes & 919 Afferan & W ufad
il ]

COCH,
firsfer AICI,

I HA
(9.77)

COCH,

+ CH,COCl
THifea FdES

+(CH,CO),0 =T AICL

e tremgEe O
+
CH,COOH

9.78)
3TR SolaeiTeig! 3Tfiehte i aTfae | forn
ST dt YA gfowermas sifaferen gt ey seieemeiet
R a1 % TR IESSH ITAUR Hfaeenfud i
IEOREEY, I i A i Afee o= &
ey ue fsier ALCL, w1 Sufeafa o sAfaferan wim ®

THRIFAREST (C,Cl,) W T T Tehell T

Cl
Cl Cl

fister AICI,
+6CL,———> + 6HCI
cl Cl

Cl

(C.CL)

9.79)
S ETRT ( TS RET ) Ufdeemos st foranfate
grifire dedt sk SHR WS, (S =gfdeernd
E = goiae el ) sifaferamd frfafed s g were
Gk
(F) TOERITETR & Ird
(@) HEYARA &1 T
(1) AT HEEAET | e 1 faardy
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() THERFEET E* il SAMM— =1 o FaRHH,
Ufesher den Wfed | fefa AlCl, ST o o B,
STGFAVIRT AfTRHE o T WY TR L Cl°,
R®, RC°O (UHifersm 3ma) < 2

+
AlCl, —> CI +

FARITTH

SIEE
+

CH,’Cl + AICl, —> CH, + [AICL,]”

clCl + [AICL,]

+ _
CHs—ﬁ—Cl + AlCL,—> CHS—(IJI + [AICL]

eI oF Y H GoHfe o § ARfeh
3TRA 1 Wi oh TIHIARUT T SAdRETEl ATgel o8

SR (1%02) TH YER A -

H

W\ \/\ |+ _
HO,SO~ H + H—0—NO,==H—0—NO, +HSO;

+I ®
H—QW\—NOZ = H0 + NO,

-~ i 5'\
Efeh 3T

& Uk 929 © Toh AEeiiEm e i St i
Hfeha § TewIeh ST, o i wifd qen AEfew
3T, R 1 Hifd HE FI@ 2| AA: FE WHRO
ARk A T
(@) eI (WAAIET S ) &1 ST
TANRTEAG! oF STGhAY ¥ o Fehd AT UIAIHIH A
a1 ©, TS ok e sp® Wehila Steeen | e 2l

sp’ i@

H EI'TIEYT'[
@ /\'E@ <:<LE
+ 5 ®
H

farm Hepet (QEAIFEM )

R IE I CRIE

THIfem s frefafad YR @ 1Ak g w@nfad
T Sl -

s

—_ [ E
H

o gpa o1 WHIEH 3 o sp? Fhid
T T T S 1 TR0 %% S €,
fSrer R0 I7 WWifek o1 @ < 2
() Wet @ faeiaT— wifes o i g T
W%WGWSpSWﬁHWWMCQ
(RS, Ufewhar 9o fged o Hed H) a7erEn
HSO, (e o Had H) o SMhAU gRI FIeH
&1 Tl e 21

[AICLJ
+ HCI + AICl,
g N\ ) E
[HSO,]
@s o) (7] o
H

Yool affEfaa Se—3=d a9 Tg g/ T fohel S
1 3ufEfd o S BEgISHIEH A eRgS- g/l
AR ot 2

Ni
: l+3H2—>
A

RSIEEGIRE |

(9.80)
TS YhTer Y Sufefa d i aelk ST i
ITd R TN TR SR eRES C H,C,

T 2, o e o wed 2
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Cl
uv Cl Cl
@ +3C, ———>
500K ¢ cl
Cl
TR FATFARIZS

(9.81)

FEA— I Rl g HI SARfd § TH W
ool o o WY CO, TH H,0 ol 2

CeHy +§o2 — 6CO, + 3H,0

(9.82)
fordl TESIFEA &I GMET <T@ AfafsRar i
frefafea wamafte afafes g s fen
ST B—
y

CH, + (x+ %)02—>xC02+ - H,0

o (9.83)

9.5.6 TWehed Ufawermrfua aiw o
forarae wqg &1 Ty
g

IS Tohdl Wfaweiyq  dwsfi a1 JA: Gfaeemad e
S At e defaa fgufazenfud Soag w9 A o
& o €| T8l q YN o SRR 2@ U - (i)
el T T SR A1 (i) W SEA| FE oFf @
T 2 fF 9% aER Tedt ¥ Sufud wiaeemdt &t
Tepfd W fAR #xar @, 7 foh o1 arel ug Y yepfa
W 39 it @ v gwE Fed 2
el &1 fafa= fRemes gefd 1 &R = afta
fepan T 2

anert we IRy vl wug - 9 9UE S o A 9
=1 sl e T feorfq W fAfde w €, 3% st qen
1 vl wgE Fed 1 SRS T WiHferR
e o FdencTe gae # ARAl A 71 WHA
ﬁmﬁf@awﬁmwﬁw%—

:OH +0O—H

- @)H(‘CPH

I

325

g+O-H  OH
)
© <«

v \Y

Wﬁﬂﬁﬂﬁﬁ@%ﬁo—@p—ﬁ%ﬁ
TR SR S Afush 1 3T g sl fefadt w
WO B T e e 4 S 9 ® % -OH
T 1 -1 3e ot 1 e 7, fEd A=A qom
F 0- TH p- Fufd WM FB o™ o =2, fhrg
SR o &R 31 il W =Aus seieed a9
9gd Y M F: -OH T8 o= o ol
TARITEAE! o SAGHHUT o foIT |iehd T < 21 o
4 Hichash™l WYE o IIE- NH,. -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H_, &I

R eoze o eoieH FEi faafmaest €, Wy
I -1 IS o HROT I A=l qord W SR T
FH H A ¢, Foed g wiaeere e @ S
aﬁﬁw%Wo—@p—ﬁﬂﬁWW
el me fefa 9 aifes 21 2@ 3 W@t o- W pfdeht
TR T
FARTST sl AET GoM o < 8 €

:Cl: +Cl

O

I

ch :Cl:
-0

I\ \%

e Fridoft TR 4 W, S A A W A A
feafa w fffe % €, 3% Rer Frdsft wug *ed €
F® A Lt 998 & IR -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO,H 37f% 1 3=,
TR T SR O &1 g TE FaeA-1 FE ok
HRO) A= oo WA S % HY <l 2l
gEreSi FrEfeiead STeAIeH 1 ST Fehl B—
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e § w1 ge1d T A Seided e

T W1 €, S YA FIRIa ol Shisd sl 81 3a:

R IE I CRIE

= Tel 1 fferaenrt agg Fed ¢ Her feufa =Y
O H 0-Td p- TEfd W Seis™ o %1 il 2l
RO : SelaeiEe! qoricds &4 | Sadema feafa
(1) T 3RO Hdl & T iaeemaq Her feurfq
W 2T B

9.6 Thu¥STA IUT T faeTeREr

ST T TgeIohsh I BRgehed, H 1 | 3Afuek
S & Jo e, fawek den bR S (ShatsH)
o1 <A #| AgAehEhId BEShleH, st ugef
SH—deTeh, hic qe U o o1qul <@ 9 o
g, S 7re R 6 Ew #) fafee Se et
srfufspaneti SR SLTAT AT da: T X HE S
F Bl TP HEHl eEgeE He Ky T #-

Poes
1,2- S=STUSEH 3-HforereTeiel= 1.2-3=a1gde
55 s 0
9
9,10-SEHIIA- 1,2- S~u e 1,2,5,6-SEa=UYHH
R

ETSSIehTsI holel shie A2 BTESISH o AT Bid &1 BEgiehra q&d: shic ql Ugifera™ § Wie 8id €, Sl Sl
%ﬁg@r@a%lﬁaw (Petrochemicals) 3 Tl AT IR o FH0T o6 foae e aRfyes aeed
&1 o] $oF g1 ST STel o WH@ Sl did g difer™ T, T d S, (Liquified petroleum gas) @i
Tifed Wrefash 719 WS (Compressed natural gas) €, St Ueiferam @ W fhy STd 81§71 o S16R W
TESIHEA 1 faga J@em Haw (Tooh) , T8 (TeshiA qe Teahie) , wehia (Uferarsfaash) qen wRrifeen

ot o efiepd fea e B

ToehHl 1 Y@ AFIfRAT, er-ToTeh WITEATO, S8, STRATeRTuT qof UUHETeRTuT 2| Toshi= deil Toehied
Teho Affhad HEf #id €, S qera: golaRieal AT fuferamt et €1 WHfesh g swgw
B T 1 SorR T AT SRS TR R F) 3 S i wRef ¥ g e weE

FW B
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Teehd C-C (famn) o7& o gar §oiH oF R0 G&9Uig FHEded (Conformational Isomerism)
TR e €1 WS o Hidka (Staggered) T U 9 (Eclipsed) H 9 WidRd S&UU BESISH WAL
o1 sifushan T o FHRO Ak T T FIEH-REA TGy o =R SR giqsfed SuiH o RO TewhiA
it (fae-2i@ ) AeTager TS S 2l

ST qU1 AES Alfieh Qe w21 sl o Wit €F %1 70, ghd §N
TAMRd (4n + 2)n Sl Fom R Senia 1 Swsieerd § 92 UHel sten giaeenfual s wehfa g
TIFRITETR] UIeeTaT B ST 1 Hichadl Tal fIsshad hl a2 Yol shid aTel ¥e i &fd (Orientation)
1 g sl B1 FE Tgehsh A BEgihEA (Polynuclear hydrocarbon) # S 3mqd o et
Tl 21 A FELSH Yepfa w9l B

9.1
9.2

9.3

9.4

9.5

9.6

9.7

9.8

A

A % FARRL % SNH TIF g adt 27 379 39 ohd SHee|

frefafaa Aifes o [UPAC =M fafau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,
(m \/\/ (¥) @—CHZ—CHZ—CH=CH2

CH,

CH,(CH,), CH(CH,),CH,
) OH () |
CH, -CH(CH,),

() CH,-CH=CH-CH,-CH=CH-CH-CH,-CH=CH,
|
C2H5
et 2ifreri, e fgemsrer don frems 1 g <ot 7 7, & quft gonfaa feerfa
qHEFE o WEA-YF @ [UPAC AW ifSe—

(%) C,H, (T fgarmsir) (@) C.H, (T= fermEw)
freAferfaa TRl o SASHI-STee o Iy a9 ol Scael o A et -
(i) W=-2-#H (ii) 3, 4-TEafrd-ge-3-39

(iil) 2-uforrsge-1-§4 (iv) 1-%fe=e-1-89

T Teshd 'A’ o ST 3198 9 U=A-3-371 a1 UeHta 1 fHsor ure s 21 A
&1 [UPAC ™ q&1 T3 Sifeid|

T Toohd A § 1 C-C, 3118 C-H T a7/ei® qe Tk C-C U 37 &1 A S
ST © T 1] feeerse, SR HeR S 44 7, 341 €1 A B ST LG H. AW
fafa)

T Tosh A, Trean s eTsea 9 UioeTer qen 9=H-3-311 U 21d &, i Se i

T 7 7?

frafafad sl o 381 &1 TS Afuferan fafau—
(T ol (i) o=

(i) EFETEA (iv) =g
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9.9

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

R IE I CRIE

To-2-39 1 wAue (faw) qon faue (29) S aRe) 79 § -8 S
1 FAUATH I=d el § S 2

=i | | fg-omee B ©, i off =7 srcafees wureh 8, #6?

fopelt Frrenmar gr0 WATesRal wei¥ e o fou smavas wd @ 8?2

T W A o e Gfes T 82 SR T st

0
0 @ @) @ i @
I I Frefafad § o9 oRafda se—
()  p-TESEHESA (i) RIECICSINCES k|
(iii) p-TERiEd (iv) THE® A

Ueehd H,C- CH,- C- (CH,),- CH,- CH(CH,), ¥ 1°,2° qeI 3° sl WAL
T IEAM HIMT T Tk hled § TETHd Fdl STegier WA w1 §&A ot FaEy
FALIh TR Ueoh i S@el & VG 1 I JHE Tl €2

Y9 W HBr & 9 9 2- SN a9l ©, ST el RgERe &1 Sureerd
oI5 sAfaferan 1-sHas <t 21 franfafy 1 TemEar § THe SR TR SR

1, 2-SEAREI( 0-SEel) o STSIHT 3795 & haaey fAfid SRl &1 fafay)
Ig IROME S 1 shepel GO T iR fohd R e &2

A, -SSR AT TS i Si2d TU STA1d SIaeR o i H sFafeerd Hifsg i 3
STEEN 1 THI0T &5

THEE! Fieeme e g 272

a9 FreAfafed et &1 a=ia o g aiefdd w372

(i) T (i) wef (i) ¥

37 G Teh Al 1 WA fAfEy, S EEg Sl i W 2-Hiee R 7
et TRt il Ieh! SoeRTEIET (EY) o Wid w2l smifemes ferameiiern o sa
T afeerd Hifae—

(F) FAREE, 2 4-STEARS ARSI, p- AEFARASIT

(@) e, p-H,C- CH, - NO,, p-O,N- C,H,- NO,

A=A, m- SEAESEA qo e § U fendsht e o ST | grar & 3R 2
ST oh Tfetientol ¥ fsial THITom Fise o &M T his S94 opd 3R gemsu|
1 T © T o2 erfferan @ fawm wen e W] aret oy Ueshd aMH o fag
g TR i ST T IIELN Ieh T HITIQ
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