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STET STFAFIUT &, T Gad TU=raT giar &1 T@rT (717 Taeraa=iT
Al & AT T a7 Bl

fafer= geredl 1 qen R =1l | 3eh qRede 1 STeEd TarE
IITER Sheeldl €1 3 e Tt srfufsmanet g g B o=
AR ST Tk Hewqul WHE 1 e wifdsh den Sifeh
IRsreTd sToEETE iRl | Safid 21 g ST Sty
fomt, St o=, sfenfies &, engfmior &= qen $fa fomm &=
T 21 21 g1 Hewe 39 9 § o § R e yam frefafea
& | sTaeE sifufsmaeti |, S, e e A
&l H 3Tk YR ok U o Sao | el U i ok T farq
TEEHE TRl T H; Afd FRamial engstl qen Aumge o
foeeption, eTq-GeTRoT, TEEts AR (SE—FE e s
drer) o fmior & qen ok W el SefE o wed W gl 2l
3TSThel BTG THaeafadr (39 RSN &1 SWN $8F & &9
o) qen ot fog 9 aarerolt formdi § off srqemm= stfufsmand
et €

8.1 ITU=rAu=Ia T TshaTd

ol Y H ATRHIERTUT I3 T TN ol qefm TRl oh Stferdior
W A o U g1 ol SgHed | s 20 faeid SEsiiadisH
%1 Iufterld o SN0 agd § qwd 3E FAM HT od 2| TE RO
2 for gedt W aca WM ®9 9 SedEs 9 9 € 9 W 2l
SATRATRTOT K1 39 Hifqq aftarn o faifa f=fafad stfafemanett
w1 T S Tl o

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

(8.1)
(8.2)
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arfaferan 8.1 9o 8.2 W HHIEM 3R Hewt
el 1 SRS 9 fieret iRt 8 S 2l
E w9 W AfedSH W HAM oh SRUT WY
fereieRTor Bl e 2
CH, (g) + 20, (8) — CO, (g) + 2H,0 (1 (8.3)

Ife v 9 <@, qf Afafemar 8.3 W wem o
TIZSISH o T T SIS o1 T §1 T T
1 RO el T gregom o ke i ‘ st
el S| 36 YhR SR T8 i forga sien aaqred
Y BESSH o fehtE w1 ot ¢ stferdiento’ wEd B
Frefafaa sifufsran o off eeem o1 fFehem e
T ST B
2 H,S(g) + O, (g) = 2 S (s) + 2 H,0 () (8.4)

AT o o | S9-519 gig g2, 98-
39 Afafsranedt, i 8.1 9 8.4 1 wifd AfedisH
AT 3 ROl qeell o1 THEY Bl §, i o
* affereieRor’ e ol ST h SRRl i,
FARA a2 Towe g Fefafaa sifafswaret o switen
T B

Mg (s) + F, (8) = MgF, (s) (8.5)
Mg (s) + Cl; (g) —» MgCl, (s) (8.6)
Mg (s) + S (s) = MgS (s) (8.7)

8.5 ¥ 8.7 Tk hi ATfsham SlaieRTor afafepan
TR H WA w3 W WEEeiEE w Uk e
o BIEGISH SIH 3 YA qxell o FTshTEe Wi off
" TR0 Fed ol 3H YR AfIfRa—
2K,[Fe(CN)¢l(ag)+ H,O, (ag) — 2K, [Fe(CN)gl(aq)

+ 2 KOH (aq)
1 YAl a0 K o fehmee o %Ror Cuiefiem
TUEEAES &1 ST’ HE Hehd B G
HATRfHTO Ig 1 TR 39 YR 2 femet uard
" STTaS/RUTTAEdl a7 1 GHTSIT aT
EES IS/ SAfaeldt a7 ol TThraT StfadiehuT
HEATT B

yeol fohdt 2ifiTer T TeRdSH o1 e 2T9=ra
Tl ST o, Afehe STeiehel STY=9F US o1 fowga
ek q1ef W Stfato/ oo o o fshmed &l

1 BIgISH/ g Y % GHEY I STEIH Fed 2
S qRA o SRR frefataa sfafswan

SIFIT GohH <hl I %—

2 HgO (s) 25 2 Hg (1) + O, (g)

(TR SHEE | A Hl T=hm)

2 FeCl; (aq) + Hy (g) » 2 FeCl, (aq) + 2 HCl(aq)
(8.9)

(forgeht o FARIA 1 Hieh FaNEge | FTehem)

CH, = CH, (g) + H, (g) — H;C - CH, (g) (8.10)

(BTEGISH T A1)

2HgCl, (aq) + SnCl, (aq) — Hg,Cl, (s)+SnCl, (aq)
(8.11)

(8.8)

(R NS 9 4m)

Fiifer AR 8.11 # LATFINES H o
UM qd FAKH 1 AN B @l §, TEfAT We-Ene
T FANEE o &Y § THeHT AR off B @ 2
IR Gt arfafsranet @l eam | SEH Wiy € 5y
A1 1 A B Sl © foh tferdientor qen syaeee
TN Y- Hed B ) T 3k ol ST
vrex fe@m =

BSTEXUT 8.1
= T erfufsamet | wewnfe fe fegen
IR B T © SR FehganT 7o
(i) HyS(g) +Cl, (g > 2HCI (g) + S (s)
(ii) SFe;0, (s)+ (s) 8 Al (s) > 9 Fe (s)

+ 4Al1,05 (s)
(iii) 2 Na (s) + H, (g) — 2 NaH (s)

&

() H,S I w0 81 @I 8, FHifeh eggor
Y ST A AR T HAN B @R A
YAt a7 BEEISM 1 Towl | ek
Bl @1 T BB o GAN o R0 FAR
1 AT=IA B @I 2

(i) STRITS o FAN oF HROT TTHITIH H
HTeRHTRTT Bl T&T B | SIS oh FTohTe o
FHRU B Bk SHEE (Fe,0,) 1 STTRHA
3 W@ 2
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(iii) TR T STIHRON o WEHFIGER ST
Y & e Treen frenterd @ fob difeam sffedisa
AT BIZSISH U=ATId B 2

Afafsra (iti) 1 == ZTel gHieq fohan T €,

qifer & STI=Ea=d Afafhanst =1 ofe e °

Renfog & T
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oF WU H TUeEe Tfsharg
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o1 dl TS a1 ik SRUTfagdl ava o WA oh
FNOT Gifeam o1 SATFNHO B W 7, W-|Y
FAA, ATRAST qe TeH 1 TI=7H ot B @ 8,
FifR 1 a<al @ eFfagd aw difgam &1 99T @
@8-

2Na(s) + ClLy,(g) — 2NacCl (s) (8.12)
4Na(s) + Oy(g) — 2Na,O(s) (8.13)
2Na(s) + S(s) — Na,S(s) (8.14)

T 3EY o oMl o efER W difsa™
FANZS, Hifedq 3fadige del Gifsan 9chiEe &d
At ARl o w9 o fafed €1 3% Na'Cl (s),
(Na"),0%(s) T (Na*), S* (s) & &9 H fera =
3fed g fagq s S BH % HR 8.12 | 8.
14 % 1 sfafwaet w1 en 4@ foaw ged 2—

2¢e 1 hrq
| v
2Na(s) + Cl,(g) — 2Nd CI (s)

| A
2e” &I i«

2€ 1 fhrE
| v

2Na(s) % + 0 g — (Na), 0 (s)

2e” &I wita

2¢€ 1 R

2Na(s) + S(s) — (Na), S’ (s)
| A

2e” FI wia
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¥ ool wt Wf| B €1 g ®9 H wifeaw
FANES o GOaH 1 2Afees uishd 9 § 39 YR o
@ Ted &

2 Na(s) — 2 Na'(g) + 2e”

Cly(g) + 2¢” — 2 CI'(g)

ST I =T B ¢ o7g sAfufsRan’ whed €, e
TR w1 sifaforad ar-wrE e @ 2 A
SR ST B T T A e A
2 Na(s) + Cl, (g) — 2 Na' CI (s) & 2 NaCl (s)

8.12 W 8.14 Tk i ATATeRamst o Soiae™ FHehra
ATt 2TegtfiTeRanal et ‘aiferdtentur stirfeman’ aer
TAGTT TEUT THTAaTel STHTAThaT Sl ‘U=
arfaferan’ shgd &1 =81 78 a1 Wi g for wdiefs
% MUl BN i IRYRE STTUROT  qql S
TR o TE e | €t Sferiiehtor 3 aaeee
1 TS AT WTe g8 21 8.12 W 8.14 Tk 1 Sfafsranadl
o wifeaw, fordent SAferfiehtor 8idm 8, 3TU=ITaeh o &4
o 1 el €, it T fa e Tois aw i
SeleR( SehY STTEEE W WETHd] <l B | S, SHerisr
A HehT eI 8l ® € IR Terdieniien 1
Fd &, ik A Fifean g1 K M selag wiwn
FTA &1 TN T BY T8 HE Ghd o
siferdieReon : forelt Tteltsr gr Selae™ a1 fshrm
oTeeH ¢ foRdl TR ) Sotee &t Wit
SFIHRE : Tl TE! STThHRS
SUASF ;SRR SATHRE

3GTEL0T 8.2

fafafea sifufsran e etuewes stfafean
2, 3fifeca aaEe—

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

&

it U sAfafwan § s=aren s Th
st gl §, 8 Na'H 9 e feren sn

Hehdl 7, 37d: ST ASHHT 36 YR BI—
2Na(s) — 2Na'(g) +2e
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>
qd: Cu® =t

. Zn W
Cu # frarmt Cu 1 fdmo

SAfqH sTareen

farT 8.1 Sl 4 ¥@ HIW Tz aor s & i giHare Tq=ag=d sfafwa

HIW L
faeaa o s
Zn %1 5 o
draar o T
YRR ST
qern gud

H, (g) + 2 —> 2 H (g)

39 SAfufsa w1 3 AgeAtufmmet o fadsH,
Tifeam o STFEHIOT qAT TGN o TI=TH
1 YT HL 21 39 T SAafeRa 1 1o
rfaferan ed 2|

8.2.1 UfENTt SIaR TNt 3TRTfeRamd
St o 8.1 H qwitan wn ®, e uig 6w wed
! Ueh = o oUW A2 o et foered § @
T 21 S S R g T U2 W T U1g ol
[T O S St © qen foeraa 1 e T e 8
S &1 feh 31 Zn?+ 1 SE & &9 | o4 Cu®
o 1 o faqw BH 9 faan s g #1 A€z
TEA e gEgeH GehEs T TeR, a fie
TCHIESE ZnS TFLT 1 e W A gr1 foerm
1 T Hich 2@l S Fehell B

ST oI qe IR AL o Teld o o o
BRarelt sifafswan frefafed 8-
Zn(s) + Cu® (aq) = Zn** (aq) + Cu(s) (8.15)

arfuferan 8.15 o 51 @ sotael o s @
Zn2+a9dl B SHfeTT e o1 sAferdiehto 2idn 81 T

e Mrede
foerem & <=t
FHIR Hl B
IR sTaen

=ﬁﬁmam ‘& |
droar # gfs

eIt 3TerEel

2 o soteAl o Torsshre © ek o1 atferdienon 21 el
2, @l forelt o 1 ool 1 URY G 9 u=EE
ot 2 %1 1 7k 3R faw Y sl 5 Wi W S
AP ST Bl @l 2| AT 8.15 i BH T bR
o fora wehd B

|— 2e &1 R j

Zn(s) + Cu®( o Zn*(aq) +Cu(s)

\__ QCHﬁQTﬁ?rgT

379 BH GHIRIUT 8.15 BRI JW0is T8 SAfufshan i
RISl h1 ST hTl| 38k feTT g1 I 91 hi
Sl i TTeh Tethe o Hiet | gt Tad &1 g off
Hhaferen fe@ed =t <t 8k 7 € Cu 1 98 e
T B 7, foe foeas § H,S 19 yanfed & ®
FANF TEHES CuS ST 1 el 1 firerar €1 78
TieT Sgd Tageia €, W R ot cu2e oA
1 TR @1 ST ekl €1 39 &H 78 Tk fehrerd
2 fop aifaferan 8.15 1 TrERe 1 ST eheral Scual
F AR T SR, 39 TH KW ug q fooeR
e ok el oo & &= gHaren stfafsan =t
fo 8.2 H 3WIE 7§ Hewen o STIER Hfed il

R S % HRU A H T A & S e,
S frefafed stfafsan & wRo 2—

I{ l ﬁaﬁﬁa%ﬁ

ﬁﬁmﬁ

ford 8.2 Te &< § HIR &7g 9 GeeR A5 o SIoig faera & a9 g arelt sTq=aig=a sifafswar



== ifafmand

’7 2e &1 e —¢

Cu(s) + 2Ag’(aq) ——> Cu”(aq) + 2Ag(s)

\— 2e &l it —T

(8.16)

el Cu(s) 1 Cu> W SR Bl & 91 Ag*

1 Ag(s) § STT=FH B @l 1 e Cu* (aq) 92l

Ag(s) Sl w1 feen # =gd e @1 fawwar & dR

R Frohet Tothe ok Sl | Tl T Hialee ¢1g & s

sAfafsman &1 qeras STemaa ) Fel fefatea
srfafeman sfeq &1 @ 8-

’— 2e 1 =R —¢

Col(s) + Ni**(aq) —> Co™(aq) + Ni(s)

2e’aﬁm4T
(8.17)
TR e 9§ g fafsa g € o ameregen
1 feafa ° Ni2* (aq) & Co?*(aq) IHI ! Higal HeaH
Bt B e uRfefa 9 @ SIferEl (Co (s), T Ni2*
(ag), 7 & ARl (Co**(aq) 3R 7 Ni (s)) o 781 | B
AR UV A o fore I wiqaifirar gmast
B 3Tl o o giHETel WieH frshta w1 wfaefia
# I At ¥ TE GHEUd o SR SoeRH
freepte &1 ggfa W senla argst den 39eh STl
# Th gel SH YR 49X R Gehd €, 99 JeR
Il i Ferordl k1 Gl AR HI W 21 aedd o
T &9 ol ot 1§ gq T8 9 Y § R T
I 1 qUT HIW G i TR =dl 81 SHOT
SoioRe™ (ThRIEA-&Hdl &1 ¥ Zn > Cu > Ag g3l
B 39 %A ol foqa KT =R, Ak ang |fshaan
RS e1gan faeld Tt Sisy a1 o | fafs=
ogett & e seraRHl i HfaAifTda +) e ¥ |
Y ¥t 1 Tkl §, S e <t 1 W4 @1 37 St
i ‘Terelfer Tel’ HEd B Toh o) | B ST hal
T fawr 9 Teil
8.3 MMTHFAThITT-GEAT
frfafea sifafsran, oo Teee iadisH ° aem
ek STel STl ©, TR TR0l 1 Teh Sfeuterad
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EREUES
2H,(g) + O, (g) > 2H,O (I) (8.18)
Tl 98 T el a7 §, R o 'm
IE W Tehd ¢ TR H, 0] § H R SIEH (3[)
feafd ¥ H,0 ® o feufd o war 21 SHoRAeH
Ty O, # v feufa § feRol feufa v €
€ WA T © TR HY O %1 3R Seleiq Tidiid &
T B UROTHEEY H, 1 SR 91 O,
AT B T B WK W g9 98 Ui R U eEw
AT SR &9 W € el Bl I8 S8R B R 38
serae foremmd (Rmde) 9 3wrfen we, 9 f6 H g/
TolagiA fTshTEa qeN O SN SoigeiA i Wil =&l
FHieRToT 8.18 o SR § S W wEl T B, T
HegaSTeh AiTehl aretl 3= Atafmaet o an § el
S Gehel B ST &SI E—

H,(s) + Cly(g) — 2HCI(g) (8.19)
R
CH,(g + 4CL(g) — CClL() +4HCl(g (8.20)

GG ARl o Iag w1 sAfufmanst o
AR foRemod &1 O § TWHT SRR 0T-HE&
fafr =1 forerra foran o @, ifr sTormio=m stfafsmanati
1 Fepte war s goh| 39 fafy § = w7 ® f
A U TV ¥ Afeh Foifagq de seeeH
WM g0 & ¥ & Wl 81 Seeoned-g8.18 |
8.20 Tk o HHIHUN shi €W N 39 YR forad 2l
Tel o qefi et W erEy o <@t W g

0 0 +1 -2
2H,(g) + O,(g) —» 2H,0 (1) (8.21)
0 0 +1-1
H, (s) + Cly(g) — 2HCI(g) (8.22)
4 +1 0 +4 -1 +1-1

CH,(g) + 4Cly(g) > 4CCL() +4HCl(g) (8.23)

TR da 5 S fF S| TiaRe @i
FHEUAT e SEl-SE W@H % AT & T 21 TH
Teheh B T T T T 81 ST foh I8 STu=ma=a
stfaferanati 1 Ter 9 < 2

foreit <ifiten o avar it SiTaReRTUT-HEAT SHeRT
itereitercoT fearfer ot Soridt &, T g forem & smmaw
T foran San © TR wewdiSe e | g
T hAeA ek JgA-HON a7 | Geleg, BT 2

W BN A% WAl 1 S oA G99 e © T
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Aqfiter § ®F W awd AfuF Aga-wN 21 THAY

AifiTeh/2T o Tehell ol 1 SATRITeRTT-HE& 1 |

S o e e fam s e ) Atk fwe sty

A # forelt o o | FIUen I 9 SAfu WA

3ufeerd =, (S Na,S,0,/ Cr,0%) @ 3@ I I

SRR TUT-HEA IHeh 4 TATI[ST i StiafeRor-

TE HI oiHd enfll ore eH SAfefieho-HE@n i

o o Frefafaa femt 6 et

1. T | s A STEYH S H U WA
SRR T Y Bt €1 e H,, O,, Cl,,
O,. P, S,, Na, Mg @21 Al § |+l qeamet =1
AR TO-TE T &Y § I 2

2. <hael Teh I aTe] ST T 9A] hi SHeRfieh -
e 59 3 | feord el 1 6H #1396 YRR
Na* 3T i STRAH-H& +1, Mg 3
i +2, Fe3* 3@ i +3, ClI° ¥ &l -1
0> M &1 2% FH &R u|gsi H STk
qifiten] o SARATRTO-EE +1 el € qun gt
&I T et 1 TR u-HE +2 BT B
eIt 1 SHeh Alfiehl | sfiedwo-gE
YHEIE: +3 AT S 2

3. orferenier AfieRt § orferdioM w1 steRdieRTOT-
e —2 Tt 1 79 % UHR o T9ER e T
TEA-TAEE] qU G SfedEel § SR S
Afiehl &, Sl el & WAV TH-TR 9
Ho-wd Y2 W T WeEEs (SH-H,0,,
NO,0,) | e SRS qTHY] SRRl
e -1 8l g feEe (SH-KO, RbO, |
YA SARdTS W] o fotu siferfteRur-Hen
-0 freifa =1 7?1 SEU SvER 9 goid €,
o SHieRfisH SBHRgsRES (OF, )del SEsfieisH
TEFISANES (O,F,) S Aifireni ® siferdis 1
ATFFO-H& FHAL: +2 T4 +1 &1 T8 GE&A
Ao 1 ST feafq w fel ®, oifers =7
e U & e

A fomm

4., TTESISH hi STRAHIU-HE +1 BIdl €| eheled 39
T I BISHT, SET HqY 389 fgait ifireh st
T (Shael <) Tl ael AT ) | 3T & fTT LiH,
NaH e CaH, W BEgISH 1 HATTehRoT-
e 1 2
5. gt AfiteRl § wegeiiy & ffediew-gen 1
Tl 1 AR | eSS AN o I BellsH
(Cl, Br, 91 1) ! Sedieo-gen @t -1 2
FARA, S T SAASH 9 3tferdoH 9 gaifsrd
B T, Ol STR! SATRARO-GEA S Bl 2
IRTETON — SATFASTIA qe SATFH AT H|
6. e o Feft WA 1 AR RN -G
st I I & B ?1 TEIEE S o
Tk A T[S i SATRARIO-H&AT h1 i
AT S A o STEY o aeR Bl ¢ 36 e
(CO,)> H i TSI T Teh hTei TCATY]
SRR oT-HES 1 4 -2 € gl
T ol o STIue | S0 a1 o H Iufeerd
arufera sfesd ax 1 STFIHU-TE&T B9 A0 &
b B I8 T B Toh enifcoren el shi SAisRdieRo-wE
¥TcHe BIdT © e STelTfeeh el ol SfeRIehTu-HE
YIS A1 ROTHS Bl 81 GhAU o1g a7 S
YT STRTehto-HEAl S9d &1 9ged & o @
TSN oF fAU IR -GEA ¥ SRl Soaad
STFITHIOT-H&A BT QA 31 a7l § I8 afl-9&n |
Y 10 =T Brf T o1 ug ¢ f et aw %
AT i I=aqy S0 FE&A SATTTARoN o e
o W dedt St 81 die e o S-S
1 9§ 7 7 9t 8, S| fefetad Aifireni o el g
HUCRERIRICIRS
ARG o T T STTFTh 0T 3TeE
T T T St FE aR fRA ST €1 e: co, H He
I SRR +4 €, S THH! AR
e off 21 SE YRR SIS w1 STl Sraee
—2 B S e U € foh ava o SHeieno-gE

T[T 1 2 13 14 15 16 17
T Na Mg Al Si 3 S Cl
RIUED NaCl | MgSO, | AIF, sicl, PO, SF, HCIO,
T i SAThRdd T8 +1 +2 +3 +4 +5 +6 +7
TR TR L0T- T/ 27T




== ifafmand

THHT SARHIO-TTE i <Al ¢ ST T
WS Wik oh IFTER AT H o1 i SHRTehT-
STEe 1 U G § hisss § forar S 21 =9
Wik GohdT 8l STl &1 39 YehT 3 FANES a1
S FAEE H Au()Cl 3R Au(Cl, ferar s
21 T YR WTH FONES qo RiTE TS i
Sn(INCl, 3R Sn(IV)CI, ferar S 81 sierie-gen
T ftedd 1 Sadieior e § qiiadd o ®9 o
Al ST ©, S 9 YgeeH § ot Wera a1 © TR
Ttefist Sfferfieha 3Taee § € o1 STqfed S | =9
TR Hg(I)C, ! 3T9fad 3Teen Hg, (I)Cl, 1

3qTgIUT 8.3

ieh HoheH w1 IUANT Hid gU Fferriaa e
=1 Frefia wifse-

HAuCl,, TL,0, FeO, Fe,O,, Cul, CuO, MnO
d4ar MnO,

&A

SATeFdTehto-H&A i Tl o fafve el o6
STIAR UA® o i STFRIH-HE&AT T4
TR &

HAuCl, - Au &1 3

TLO - TI &1 1

FeO - Fe &t 2

Fe,O4 - Fe &1 3

Cul - Cuat 1

CuO = Cu &t 2

MnO - Mn &1 2

MnO, — Mn &1 4

TafaT 57 ARl 1 FEu0 39 YR 8-

HAu(IIDCl,, TL, 1O, Fe(Il)O, Fe,(II)O,4, Cu(l)l,
Cu(I)O, Mn(IO, Mn(IV)O,,

SRR o foaR &1 TanT ST,
ST, SRR, 7T A SAu== SIffshan
1 IR B o T B 81 WeY § B9 € hE
Thd -

JMFITRIOT : U T Uyl § vl ohi ST L0T-TE
7 g5l
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TeE ;XU U el ¥ o i Stiadieu-gen o
Bl
TR eh : 98 AR, s fiu T ugred o o
F STFHRU-T@ H gfg wI SHFAHRRHI i
‘e’ off wed B
AU : a8 AMTHRH, S U Tu il & o< i
ATl o-HE § &l | 3% Reaee ot wed €
IETEITT 8.4
fog wifsy fo frafataa sfafean ==
sAfafFa
2Cu,0(s) + Cu,S(s) — 6Cu(s) + SO,(g)
I TNV i Ug=H hifoT, S SHeRdihd qe
T F F @ R

'

amey, 39 Afufean o |l sifyeienl &t
STt -ge fad, foaer aRommeasy g0
T §-

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

3O &Y 8 Tkt fenterd € o 3w erfufean o
TRIT T +1 3Toe § T SRR STl Toh
STTFIA AT FEHEL T -2 W +4 Toh SATFATRI0
B W@ 2| Efay SWiek eifafswan sToeeia=a
sAfafewan 21 g9k Afaiad Cu,S o FowL I
HFdF-Hge # 9fg ¥ Cu,0 TeEw 2l
3@: Cu(l) SRS g3T T Cu,S H TTH
@I Cu,S 3R Cu,0 ¥ FIW HT Afishor-
TE H1 kW WEEE B Sd: Cu,S
Reae gaml

8.3.1 AU AFTHhHATN oF UTET

1. = arfiafeRard

A fafswan 1 39 TR foen S 28— A+ B — Cl
T erfafemaneti st == srfufsmar gF o fau
Ad BH W UH &I I 3 I dd &9 H & &M
=ifew) ¢t @it <gq erfufwend, f99 o &9 o
siferfsm o ot sifufrard Tu =it © denm uE
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siffsrant, o reitaiior & affier gat el
ST B T R, ATeEeE iR’ e 2l
TH It & o HEwYUl IME0 B
0 0 +4 -2
Cls) + 0,(8 — CO,(g)

0 0 +2 -3
3Mg(s) + Ny(g) — Mg,Ny(s)

—4+1 0 +4-2 +1 -2
CHylg) + 20,(g8) —» CO4(g) + 2H,O()

2, 3TuEes srfafewmamd

STTEE STTATRATY s STfafemanet o foradd gt
fagls &9 § sraeed sifufsmanet o sfarid =it < =
ferer Wl o fafed e @, fra 0 9 1 T =
w9 H BT 21 39 97 T SATARReeT o 3T B

(8.24)

(8.25)

+1 -2 0 0

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

2NaH (s) -2y 2Na (s) + Hy(g) (8.27)
+1 +5 -2 +1 -1 0

2KClO; (s) A5 2KCl(s) + 30,(g) (8.28)

oI § @ W EH U @ fob A erfafemenet o
TS o BN 1 qe Afafsman (8.28) H Wiy
FANE & TR 1 SAFH-GEn § FiE uiad
T e Fel ¥% W off eam w4y © fe omsd
3TEeA STfafeRaTd sToa=iia=a 981 aidt &, Sie—
+2 +4 -2 +2 -2
CaCO; (s) A» CaOf(s)

3. Tawemos srirferamd
faeen sifafans & Aifier o emEA (=1 wRAM)
TR o ok M (A WAETY]) g1 fereenfud g S 2
T TH YR YR foRan S 8-
X+YZ - XZ +Y
fazenga sifufamd 1 whR *1 et B uig
foreerma qen 7eq foreerd
(31) &g fagemom : Aifw §  urg @ urg w
el STeree o foreenfid oY Tehell 81 @S 8.2.1 ok
AT BH TH YRR i AfAfmateti =1 s1eem
Wb B o1 Tereene srffenanel o1 Suam engendia
TRl |, 3TFRl | ARl W Y5 U1g I A

+4-2
+ CO,l(g)

LI ERIE]
T a1 21 Th F I T

+2+ 6-2 0 0 +2+6-2
CuSOylaq) + Zn (s) = Culs) + ZnS O, (aq)
(8.29)
+5-2 0 0 +2-2
V,0s (s) + 5Ca (s) 25 2V (s) + 5CaO (s)
(8.30)
+4 -1 0 0 +2 -1
TiCl, (1) + 2Mg (s) -A5 Ti (s) + 2 MgCl, (s)
(8.31)
+3 -2 0 +3 -2 0
Cr,05 (s) + 2 Al (s) 25 AL,O; (s) + 2Cr(s)
(8.32)

T el § STUE UIq oTfad g hi STdel
IS T &, TR getare eenTem- & sTafe
oTq 1 qor | e 2
(&) 3teg fawamus : o7 fawemod  sTo=ET=A
sfafsreaneti  wEgem farermm, sifedsm fazemm
aif geiw sifafeamt i §

it &R o1y e F &R F1 ¢1qe (Ca, Sr A1
Ba) 9% figwz €, S vida S ¥ BESSH &
fargemma =2 3 7

0 +1 -2 +1-2+1 0
2Naf(s) + 2H,0(l) —» 2NaOH(aq) + Hy(g)
(8.33)
0 +1 -2 +2-2+1 0
Ca(s) + 2H,0(l) — Ca(OH), (aq) + H,(g)
(8.34)
ATy, 3R e % |ieha orgd 9 9@
STEETEEISH 19 &1 I H3dl 2
0 +1-2 +2 -2+1 0
Mg(s) + 2H,0(1) 25 Mg(OH),(s) + Hy(g)  (8.35)
0 +1-2 +3 -2 0
2Fe(s) + 3H,0(l) A3 Fe,O4(s) + 3Hy(g)  (8.36)

gd 9t uIqe, S viae s o TR T e,
3Tl © TTESISH 1 faeenfyd o Sehdl &1 el §
TEEEgeH S1 urgel g off Seurfead et €, S W
¥ fowren &0 Xt chefiem qa foq 3@t gR &t
TRl o IIET0T T Al W BIESISH oh fereead ok
EEESGURS



== ifafmand

0 +1-1 +2 -1 0
Zn(s) + 2HCl(aq) — ZnCl, (aq) + H, (g)
(8.37)
0 +1-1 +2 -1 0
Mg (s) + 2HCI (aq) — MgCl, (aq) + H, (g) (8.38)
0 +1 -1 +2 -1 0
Fe(s) + 2HCl(aq) — FeCly(aq) + Ho(g) (8.39)

837 ¥ 839 % i sfufemand wamTemen H
SRS 119 TN 3 | SUFnt €1 eeeisH 19 &1
eRTE Y Il ergetl 1 WfRdar 1 g §, S
Fe St &4 |feha urgeil ® =[aq qen Mg SiE e7edd
e urqaeti o fore Seuan gidl 81 fiaeer (Ag), e
(Au) TS o, St Wepfd & Wieha eTaen § g i
g, RS o 9 ot fFa T8 et B

Te 8.2.1 H g4 Tg =d W gk ¢ T o
(Zn), HR (Cu) TN TIeR (Ag) =Mgsti =+ Selae
@M &1 Ygfa ITeh1 3Tq=mas  feRamsfierar-sha
Zn > Cu > Ag <¥Midl 21 &1gefl & T aieHl
feraar St o1 eifa 21 evrad groft & 174 ot o
TR ¥ AN e e S W 3 @l @i
Aferefieheen ferarefierar farforer gidt St @1 g@eht a1
T g3 Toh weeAe gat wiewa € T @ faemm @
FANES, dAMEsS I AMeEe A9 fararfua &X
ehdll €| e H TN T Wiehadl a1 Aferen §
for o8 5@ | foran stch 309 sAferdtS fomenfia &2
T 2

+1-2 0 +1-1 0

2 H,0 (I) + 2F, (g) — 4HF(aq) +0,(g  (8.40)
T RO € TR FARA, S g S i

T gR1 foreenmas stfufsrand | Sief oo

¥ wfed 76 w1 B S0 MR SHEe 9 EiEEe

Al i 3ok Seid faeadl ¥ FRA 36 TR

foreenfua s wend! 2—

0 +1 -1 +1-1 0

Cl, (g) + 2KBr (aq) — 2 KCl (aq) + Br, (1) (8.41)
0 +1-1 +1-1 0

Cl, (9) + 2KI (aq) = 2KCl(aq) + I, (s) (8.42)
Br, 91 1, s TiA 921 CCl, | foeta g1 &

HRU 9! e o 1 g ST 9 Yg=r S

Hehdl B Ul sifafmaned o1 smafis w9 § 39

YR forE Fhd B—

0 -1 -1 0

Cl, (g) + 2Br (aq) — 2CI (aq) + Br, (1) (8.41a)
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0 -1 -1 0
Cl, (g) + 21 (aq) — 2CI (aq) + I, (s) (8.42b)
FANTITEN H Bro den I &1 qderor-fafy, e
wEferd AW ‘WA e (Layer test) €, W1 3R
arfaferand 8.41 qen 8.42 €| T€ wAMT SAHHITH TEl
B T 34t YR foera o s efierEe oad &
oo T T B
0 -1 -1 0
Br, () +2I (aq) = 2Br (aq) + 1, (s) (8.43)
oo faem w1 stfafwaie w1 SiEifTR
AN B B1 BgEl W BelSA Wl Wiid o feg
SAferferTor fafy w1 saeassar gt , f freafafea
SAfafF ¥ < B—
2X - X, + 2e (8.44)
TEl X TN qwd i YERE wd ¢ T
TEEH WAl R Cl, Br @ - &1 sfadighd
o oty wifsrammedt stfverrer Teleit Suered 8, g
F- o1 F, " s5er o fo &g ot Temies Qe @99
T B F ¥ F, I w5 o o oo - sTaee
BN SRRl B U oA ©, g stemm e
3 TR H|
4, raETUTa rfrfeRamd
STEAETA  AffRad fae yhR &) ST
sAfafewrand 1 srEmEuEE sifufea & o= & T
SR ST Weh W19 3fadiha qu1 A=t
Tt 7| STEHEeT SIfafker o Wiwa gered B T
T HH W HA I SRR STTEAT G T Fehell
2| fromiier v & 9% dqea weafie e
FTae | Bl © q91 THEtTe giedd § 39 9w Wi
Iea Al T sttt sraerd g Bl R
gIZSISH TUIEE o1 STT9eH Uk qRfed S<e €,
el SRS e 1 SFHEHIH el 2
+1 -1 +1-2 0
2H,0, (aq) — 2H,0(l) + O,(g) (8.45)
TE] TUFATZS 1 SFRASH, S —1 31aeen | ¢,
O, W I 3fereen # qe H,0 H -2 sraen ¥ giEfda
B S ©
ThIEH R, GehY a1 FAAT 1 &g Teqq o
A Frefafed @1 9 g @ -
0 +1 -3 +1
P,(s) + 30H (aq)+ 3H,O(l) — PH;(g) + 3H,PO, (aq)
(8.46)
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0 2 +2
Sg(s) + 12 OH (aq) — 4S™ (aq) + 25,02 (aq)
+6H,0(l) (8.47)
0 +1 -1
Cl (g +20H (aq) —» ClO (aq) + CI (aq) +
H,0 (1) (8.48)
sAfaferan 8.48 =] foRSIah o eI I <@ 71
srfufsan | S RUeRES SEA (ClOY) i
oedll ] IR wleh VM Afw &A@ 2| T8
AT SRy BN foh S qen e g 98t Wehfd
et it €, S el g stfufher 8.48 W e
Bl §, e & § TR i erfafeRen fa= & g,
Hfq 39 THR Bt T
2 F,(g) + 20H (aq) — 2 F (ag) + OF,(g) + H,0(l)
(8.49)
TE A I HI 9@ ¢ b SAfufha 8.49 #
e vl 5@ 9 foran oeh 59 SffaiisH ot
it B TS g T T fa SRR sy
T 2, Fifr e T ¢ o wgeidy ety fagg
BN IXT B h HRUT YFICHe SRR TR
TR TR HT Hehdll|
THHT A9 A8 g o Belerl W O wefeidia
STHAMAGA Jgfa &l <91 Fehd|
3ITTEIUT 8.5
T W HH W TS SEHEued Y9t e
T ST =2
ClO, ClO,, CIO; T ClO,
39 |eft wiehs 1 eAfafwad off fafeg, st
AT STl B
&
FANH o ST SRS T H ClO,
STHHTIIGH &t <9I, FRiifer 371 stferaArH |
FARA AU STAR SRR T +7 H
Iufkerd €1 91 A SATRIITATEAT 1 STHHTIT

stfuferand 56 wHR g

+1 -1 +b
3C10 - 2CI + ClO;

+3 -1 +5
6clo, h cr + 2cio;

+5 =l +7
4ClI0; — CI +3ClO;

A fomm

33TEIUT 8.6
frfafaa eroem=a sifufwaet &t avfiga
HifeT -
(%) Ny (g +Oz(8) »2NO (g
(@) 2Pb(NOg)4(s) — 2PbO(s) + 2 NO, (g)
+ 0O, (g)

(1) NaH(s) + H,O(l) —» NaOH(aq) + H, (g)
(&) 2NO,(g) + 20H (aq) > NO(aq) +

NO; (ag)+H,0()

&

fafswan ‘o' 1 Al EfE seEEs =l
o G g Sl 1 T A Stfufmar o
I | St ‘! | o ARee d Wl
4 orufed gl € safe 3@ eifafwan i
aEed Soft | efiepa hed €1 sfafsman ‘v’ |
S § Suferd eESH 1 farardy gEeRe
AP EN B o Horesy SEEEeSH 119 s dl
B g 3 ‘foeeme erfufsran’ wved €1 erfufsan
“F' § NO, (+4 3T%qT) &1 NO, (+3 3Ta€er)
A NO; (+5 3TE) ¥ STEHMEUEH e
TG I8 AMIRAT STHHMMEGE I
FAfuferan 21

IETEATT 8.7
Frefafeaa fafead oer €1 ¥ &1 gt §7
Pbs0, + 8HCI — 3PbCl, + Cl, + 4H,O T

Pb;0, +4HNO; — 2Pb(NOs), + PbO, + 2H,0

&

= ¥ Pb,0,,2 A@ PbO T2 1 Al PbO,
1 THHHRWIEG fAgo 21 Pbo, § W I
HATRERTT STeee +4 B, S@feh PbO | ©g i
T STTRAIRIUT ST +2 §1 PbO, 39 TR
ferdiSe (et o &9 H) w1 wid stfufsman
T Fehal 21 SEY HCl & FANES 3FH
FARH ¥ tferiiehd Y Tehdl 21 89 I8t =M
o e =ifeq f PbO Twh & SieEs Bl
zofey sAfafman—
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Pb30, + 8HCI — 3PbCl, + Cl, + 4H,0 <fh HNO, ¥ Tsh ISR §, 37d: PbO,
H A H e B €S- T HNO, % 9 2F Al sFe-a Sifufean &
?;‘;g_*;g;ﬁ 2P ')°C12 +2H,0 2PbO + 4HNO; — 2Pb(NOs), + 2H,0
+4 -1 +2 0 39 sfafsean 4 PbO, H HNO, & Ui
PbO, + 4HCI — PbCl, + Cl, +2H,0 fafsssaar HCI 9 8F areft sAfafen | o7
(3Tq=aT=E srfafsman) 2t 2
Tr=TeTeh  STTaiteRTuT-T&r  faremars

Fh-Fdt T FB W A N fren E, T R @ o B Aewm-wen e @ 2l sseand C,0,
(el FEA H ARG 4/3 B) Bri0, (SRl WA I FFAEU-EEN 16/3 ) 91 Na,S,0, (& Tt
F ARG 5/2 )l

e T I R fr e sidew-gen wied TR, wfE e & eeds/ema ik T
2 Tk aE § o sede s I fRT W1 © qw #) eieie-gens & died B oad S
Yo ¥ A wa € R e q, fome e e s el R, Siem-S e o § Sue
21 C40,, Br,0, @1 S,07 wivis &1 wwme o fefafes il fed g
(T FEFES) C,0, F HEA B-

+2 0 +2
0=C=C*=C=0
O o)
| N walle w2
Br,0, (IE@MisiaIane) &1 W& &- O=Br —Br—Br=0
o’ I o
o)
o) o)
’ _ ks o, o [ls _
S,0p (371 *omie) & W B- o—ﬁ—s— —ﬁ—o
o)

vo% ofiviel & aufed T SH o o e wHmE ot s seen wyia 8 € %y
a5 C0, ¥ q FE w42 SiFdE soen § e e v e o § ¥ o e eid wem
4/3 % aE ¥ fER A G EEA @ S-S 42 T d9 o e &1 YF € T YR Br,o, ¥
M ol I TOF S H SHRAHO SR +6 € AUl A9 o S W] & AR S +4 2
& SR fR Sgd Ten 16/3 TEEA ¥ [ 2 W TR ¥ wWeig 5,00 H FER A qH ok +5 s
S 91 A9 A G owl WA A S g1 GR UewR W]l SER-HE &1 sfed 5/2 B,
afF aEd § GE oWt WHY] Bl AFNHT-FE FA: +5,0,0 9 +5 2

T TR eH Fe Rt e wehd ¢ fh fen s oo #1 e HedT @ oFl Wiey ae
SRR T W W W W B ¥ sk afafed wa o 7 e fem o %1 faees st
s &g, @ o W o AR fF AE ew oG SR syl 31 ad § T i favw @
fes UiE iFiF s € (N had e gN TWE W Fhdt €)1 Fe,0, Mn,0, Pb0, F8 4 W
At € 9 fag s € A T ug A freers s B £l 0, w08 ot faerrs e
R W WA B qE wE: +0 w0 2
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8.3.2 TU=EII=T TTUTehIAT Rl FeeT

ST SAfafwaneti o Sqer o faw < fafust @
YA BT B TR 9@ Uk faty AUEmEE H1
ARG | URedd W oeHia © 9 g
fafe & srqemia== eifafewan & <1 o o favea e
S B—Weh W SRR qe SO W q=eE| <Al €
fafuest 1 geer € qen sfF-faem oot sesEr
SR TN Rl B
() affedieRtuT-weET Tafa
a1 eAfafemanat skt i SfferdieRTor-aroera erfufsmansti
& fau off fopar o w1 o9 9 g qen 994 o
TR} o I TG B =T 37 &I G SHerehul-He
faf =1 ea T wd T

1 : Geft srfepmant qen SR & el g fafau)

2 : Afuforan o Tt aeal o TRETIgeT Wi faEet
39 TRETIET i TEeny, TSt stfade-gen |
afted 8 Tl B
UE 3 : YIS TLAY] 1 R 3T0]/ ST i SRR uT-
e g gig a1 g/ i UM Fifere AfE e gHEar
T 7, @ UGS TN 9§ TN Hifaq, dIfer F THE @
ST (fE ot o & <1 uref sToefaa @ ® ¥ 9o
O e AT el el T € A faeima: € @l €,
a TufET & $9 9 F Tgdg B A1 A ATHEHEh]
q SRl o g H Fqfe ® A1 iR wr-gEd diw
yhR 9 fruif T2 &1 T €
Ug 4 : I8 o Hivy=a e o T 9 sifuferan sefia
HreA © B @, 9 He 91 OH- 319 SUge T R
Sifgu, difeh AFTHRERT q SRS T FeT ST TR
BN Afe stfufren steft meem | Ho Bt 7, @ 1
3T W1 ITAN iUl AR &-F J1e7H &1, af OH-
A T STANT HifoTg|
Ug 5 : AMYRR] I IR H STA-3T0] TSH, FSTeh
Y M SR TEISH WS i T&N T THE FHET|
3T SATSAISH o TRAT[ST 1 HE &1 o Sir= Hifu)
T AMTRRHRI qoN IR H (A AR) SR
TS w1 GEN Uh q9H €, d g e
ST sifafwan <ot 2

3TN, BH F® ISRN Sl T § T g1 i
Hrzi—

A fomm

IETEIUT 8.8
WAREH EEFHE (VI), K,Cr,0, &I Hifead
Geh1ge, Na,SO, ¥ 3Tfid wesm | shifaad
(I11) 3T T Ghe A <4 oIl e 3afeh
aAfferan fafaw)
&

1 : FIfafEHa 1 e 39 THER 8-
Cr2O72 (aq) + 5032_(aq) - Cr3+(aq) + SOE_

(aq)
Ug 2 : CrTd S &t Afediu-ge fafau—
+6 +4— 3+ +6—
Cr203_ (aq) + SO? (aq) = Cr (aq) + SOi_

(aq)
Ig 39 9 K1 GOk T [ SEHES A
SierdiehTar qo HohTse 7o TIaaF ol
g 3 : Sediw-genel w1 gty K g w1
TUMT HIFSTT d T2 Teh THH 80—
+6 +4 +3
Cr,0,> (aqg) + 3503 (aq) — 2Cr”* (aq) +
+6

3S0; (aq)
4 : FHifw I8 Afferen rellg mwegw |
Ho= B @I ? 991 SFl SR % Al 61 Sy

T TOF T T Tl o 3R 8HT Wifey,
g et 3TewT T 99 7l W)
Cr,0. (ag) + 350 (ag)+ 8H — 2Cr3+(aq)
+ 35S0, _(aq)
UE 5 : 3id H BIGH TSN I UM ﬁfs\m
Hafera sToave=a sAfuaferan o e o fag
TE SR IUGH HE& H T o S (A
4H,0) I Sifgu—
Cr,0. (aq) + 350, (ag)+ 8H" (aq) —
2Cr™ (aq) + 350, (aq) +4H,0 (I
IETEIUT 8.9
i HemH ¥ WHTHE A SS9
Hfera smafrer sAfaferan gt fafeu)
&'
1 : ST T G 3H YR G B
MnO,(aq) + Br (ag) » MnO,(s) + BrO; (aq)
UE 2 : Mn 9 Br &I Al u-qe fafau|

+7 -1 +4 +5
MnO,(aq) + Br (ag) »>MnO, (s) + BrOs (aq)
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Ig TH 9 K1 GOk ¢ fh WA A
RN & T SHEE 3E AT B
g 3 : FHiEw-HEn ¥ gig 3R g™ &
MU HITST qel g 3R B S TH HHH
TET
+7 -1 +4 +5
2MnO,4(aq)+Br (aq) — 2MnO,(s)+BrOs(aq)
US 4 : Fifeh fuferan g weem | 9o &l
@ © a1 SR SEY Th FHE Tl ¢, shfn
I 3TENT Teh FUM s o fau IE IR
20H 3T¥H Sifgu—
2MnO, (aq) + Br (aq) — 2MnO,(s) +
BrO;(aq) + 20H (aq)
Ug 5 : 31d H SIS WA 1 UM HifST
ol A AR YA TN H S-S (A
T H,0 317) i Sifey, fSe dgfaa sto=ram==
srfafewan yr & Se—
2MnOj,(aq) + Br (ag) + H,O(l) — 2MnO,(s)
+ BrOs; (aq) + 20H (aq)

(@) 3rg-arfiaferar fafy
zg fafy g <A srg-sifafsmaneti &1 eTer-stem
Gaferd &%  den o H Sl Al SiesR Hqfer
s 9 # 2

e ofifey fF 84 Fe?* 39 W Fed* 3P o
TEHHS  APF  (Cr,0,)> §N F=dd "W H
SRR Afafwan w0= wA €, e cr,02
A HT Cré+ 3P W S9=EA Bl gl 3Heh fory
7 frafafad #ed Sen 2

Ug 1 : FHJfad GHIHI & TS ®9 § fafean-
Fez+(aq) + CrZO? (aq) — Fe’' (aq) + Cr3+(aq)
(8.50)
UE 2 : 3H THIHI I q AG-AIfhaet | favem
| [._
SR 3G : Fe® (aq) > Fe’'(aq)  (8.51)
YIS . Cri%,0- (agq) —» Crilag) (8.52)

Ug 3 : Y% Tg-AfafeRen & O du HH sifafiem
gl WAV w1 Ggfad wifeel oTg-stfafea o
srfafted wampst wi dqfed e & faw cret i 2
T TN A €| SR e1g - ATAlHA Fe W]
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fau vt € wgferd 2
Cr,07(aq) = 2 Cr’'(aq) (8.53)
U 4 : 3T WY § U garel 3T -SAfafhan
H O U] % G o fefy H,O d¢1 H W] o
gqem o faw H* sifew) 39 YR g8 frefafed
srfferan fyerdt 8—
Crzog_ (aq) + 14H" (aq) - 2 Cr3+(aq] + 7H,0 (1)
(8.54)
ug 5 : Tg-orfufmae ¥ omEnt & wger & fau
Sorae Siteul 3T AG-ATafshanetl H goiaredl i
T Uk STl W o T STeveh iR fRE T o A
T 1 SYIH T W O FHITSTT| S h Hferd
HIA U AR i N 39 IHR fored -
(8.55)
3@ YA STg-Sfafshan &t A R 12 A
AT €, 6 THRH g I B
Cr20727 (aq) + 14H" (aq) + 6e — 2Cr3+(aq) +
7H,0 (1) (8.56)
Al eTg-Afufemanstt ® soigeial it W wue I e
o foau s sTg-s1fuafsran &t 6 9 Ton *En
70 YR T B
6Fe* (ag) » 6Fe*" (aq) + 6e” (8.57)
g 6 : T SAg-AEAS H Sed W W YOl
rfaferan 9 hed € 9 <A SR o Selee R
F 3 B
6Fe”"(ag) + Cr,O> (aq) + 14H'(aq) » 6 Fe’'(aq) +
2Cr *(aq) + 7H,0(l) (8.58)
Ug 7 : WA wifve fF gl 6 I SR
TRATIST h1 GEAT A1 AT T €| e A qdierr
el & o wefientor o wRATOEti i HE qen STe
1 gl e G 2l
g e H rfufsran & wed @ SH TR
Tferd witY, S et W | hid €1 a" |
YHIRTOT ok AT AR H* 3T 1 G o SeR OH-
Sirg GfSTy) SeT H* 991 OH- THIeRl T 31 91y &,
el <Al 1 Siigt H,0 fora sy

Fe’* (ag) — Fe® (aq) +e
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SETEIUT 8.10
WHTE (VI 3TPF &RKE Aegg | eiaies
AR, I SMfvash STEEN 1, 9o H (IV)
HFAEE (MnO,) H Sfdidd Hial g1 =d
ST AR Rl I ael Hferd STt
At faf@u|

&
Ug 1 : el W gl GHiho fored B
MnO, (aq) + I (aq) = MnOy(s) + Iy(s)
g 2 : 9 rg-sifufmEd T wehR B

-1 0
ATRIRTOT 3T - Afafeman I'agg — I(s)

+7 +4

T 315 3fafehan MnO,(aq) > MnO,(s)
U 3 : SRR - fafshan o [ 9] 1
e W g ford §-
21 (aq) = L (s)
Ug 4 : O WHY] o Iqad o fa¢ 9 3=
srfaferan § T SR 2 Fo-219] Sied -
MnO; (aq) = MnO, (s) + 2 H,O (1)
H 9] & Hqed o ft g9 a1 3R 9R HY
P g 2 B
MnO,(aq) + 4 H" (aq) — MnO,(s) + 2H,0 (1)
Fifer Afaferan e AreAm § Bt ®, @ty
4H" o foTT FHieRTor o 3AT 3R 89 40H SIS
[ R
MnOy (aq) + 4H" (aq) + 40H (aq) —
MnO;, (s) + 2 H,O() + 40H (aq)
H" 3T d9 OH 31 < 41 &l H,0 | s&er
T GROTHT HHiehor & Tu—
MnOy; (aq) + 2H,0 (I) - MnO;, (s) + 4 OH (aq)
92 5 : 34 9% H BH <M Ag-AfAfwmaAe o
e 1 W <@g T fafr 5w €
21 (aq) > I, (s) + 2e”
MnO,(aq) + 2H,0(1) + 3e” — MnO,(s)

+40H (aq)
STl I WA TH HEF oM o fag

A fomm

SRRl Tg-Afaferan &1 3 9 q 7=
a1g-rfufenan =1 2 ¥ on & B
61 (aq) — 31, (s) + 6e"
2 MnO, (aq) + 4H,0 (1) +6e" — 2MnO,(s)

+ 80H  (aq)
g 6 : T g ATalhae Hi SigHt Il 2R
% TASRMl i FRE HE W I8 GHHIO qId
Bl &—
6l (aq) + 2MnO,(aq) + 4H,O(l) — 3l,(s) +
2MnO,(s) +8 OH (aq)
ug 7 : 3Afa" Goarae guiiar @ TR <A S ok
TRHTIST hi T T SO 1 3§ FHIR
Taferd 21

8.3.3 ITUAU=I 3TTHTshAT UX 3T
ST

SR 7R o &9 THl eTgarA fafy o g9 ¥ 3T

g, T w T 1 Yeerar pH Hageie HqY=h

T 9IN F TR fIoE 9 76 w1 € 9EE w9 9

AT e § AT Tt SaeE S gendt €,

SEH SfU=mT=g Hoaswial Y & T

feRe/eiadide w1 Yaadl o H1 ST Ghdl 2l

=TT STHTT § HgEe H W fEfataa

3TR g Frefua foran T -

@) A i faerres (S @ fel el ¥ 1 @,
SR-RETE @ MnO; ) WEgEF (Self indi-
cator) 1 Hifd d LT S| Sa ATE=F (Fe*
A C,02 ) & Afaw A stferdid &1 gt &, a@
99 Afeg W Bl €1 MnO; ST i Figal
10° mol dm= (10 mol L) T FH e W o
TS T H g TR ok Red 21 gEd
geafag W W1 =M 9 Afaefia e S 2, sef
STUEE T SRR 37T el THEHIRI0T-
fafa o HER ¥9= =61 ¥ e 2

(ii) ST MnO; o STHITA § €Idl €, 7 61 hig T
Red wd: e g ®, af t oft gee ®, S
= o SATqH 9FT o ST 8 91 W @
HAferfiepd Bieht TR &1 § W-Tiad= i 2l
THHT HaaH ST Cr,02 FNI f&an e 7, i
T g TEl €, wifeh qeaieg o o1E e Sl
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THH ga® i SRd hich T8 el ¥ T_H
T 81 9 YR T8 TG h1 gueh Brell B
(iii) T o Tafe «ff Sucrey B, S U=k SR WE

off 31 SHHT TN el A AIFRH] qeh Hifia

2, S I SR FI AR T TR § ST

& IR -

2Cu**(aq) + 41 (aq) - Cu,l,(s) + I,(aq) (8.59)

=9 fafy &1 MUR AEEH &1 =E % 9y T80
el T ST 91 TS i Ak AET 9 foww
sifafwan §, S sTo=di= sifufwan o 2

L(ag) + 2 S,0: (aqg)—2I (aqg) + S,0,> (aq) (8.60)
Zafd 1, 9t ¥ sferei 8, KI & fae o KI, &
®y ¥ foer 21
HAfg H W TAH TEEE S E 9
iR T & 2
8.3.4 3TRATRIUT RO hHl HHTT
ST foe= | 9 98 SF 7Y ¥ T Su=Eey
fafemil w1 forerr THAER 2iar 7@ 81 foehre 1 98
0 1l W 2| e H e T Yol ek ST
T5fa & sifafRan ® Hers T (TH A1 AfHw) &
TR R AT T B B o ®9 H qol Aq=IH
ISfd 1 3o SeE-gfg & ®9 H @1 @ ol

8.4 ITU=Ag= ITRIfehaTd qerr
THGEIS WehH

7fg 5T 1 B HT HIR Towhe & faa= & gand, df
arfaferar (8.15) o STHUR Td v f@r a1 21 59
U= SAffHan o SR e ° iR W seiaeH
% YT TAMIARUT gR f7eh a1 Aferdtenor fSreh o1
o &9 ¥ Bl © A1 hIqL ST 1 STIEIA HIR g
o &9 W gIa 1 39 SAfafeman o SO o1 Seasid Bl €|
Affeman o1 o fargd il § qRerfdd e Sl ¢ $&eh
foTu TR Tethe foeram § e o1g 1 geaehior sa
A9 Bl Al 81 B shiq Fethe Hiet i Teh st
T W ©, FTW H] 9 A T H1 390 S 2 &1 Th
TR e ¥ f7eh gothe Hiet Srerd & qon e &6 5
1 I 39 STerd B TRt oft sfteht o whig off stfufsman
T Tt e S SRt | erg 3R SEeh oo ok S
o YRS R Tk & WEH o u=iag 3R stferdiehd
®Y Teh 91 SUFErd B4 B ¥ STU=EA e Aol
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g - Afferanat o Sufter S o1 Sid €1 et
qer eo=ee srfufewmanstt o am o @ U=l o siadiga
Tl AU el i Teh T Iurefd ¥ i I
1 g e 2

Y SAfdhd TWEY H YA WE F Th
et T a1 TRt @1 gR geeE R S W €,
S ST (SY-2W/HA) T A 7| I
fe, 58 yam 9 <« Ele JH H Zn®/Zn qq
Cu®/Cu SN < T €1 <A W SR Twy i
At ey 9§ ed foren S 81 379 gH I
Tehe T aTel sty ol ofeh dothe =it arel siieh
& U9 W € (fa 8.3)1 S sfiehdl o Sl b
TEU-G G e B (AE0-VG U STHfT B TH
TFeft 2, foras urefyrem Finee = smifEy TEee &%
el Sl G TR-TR' o T 3dTereh U Teft
T WL q91 S Ik Sl o 24 €)1 3 a
forermt =1 forT Teh-T@ ¥ fHaT g dEq 99 95
foran St @1 fSeh den HT 1 el UHIET qen
o & WEeH gR o1g o dR 9§ gl s 21 fe
8.3 H <uiie ¢ aEen i ‘efgd ¥’ Hed &1 e
feag ‘aw’ (a7) frofa § =i =, 9 frdt st o
1 off srffenan &Y eidt 3R o1g o aR ¥ fo-om
Yenfed &l Bl g1 T & T W & W U

3 fp
ﬁgﬂmh
EGERE I A
5 L
|l
J| U
g — J \\§ J

Zn—»Zn""+ 2e” Cu* +2e —» Cu

fora 8.3 Sfgar 9et &t ST TS W Zn 3 STaRAaHoT
T 391 ST aEdl IRYY @ Hele ek vgud
g1 9 & X P IRTY FIU-dq & qeFH G
Sl & TRy R G4 g @1 &4 T
fagq-gare @1 faon goiaeil & Jag &1 e &
feradia &1
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l. Zn ¥ Cu? T Siael o1 TAMGRI Yd&l &9
Y 9 g A TSI HI S a6 ifcdsh R
TR 1 7, S R g foRd- o | e % ®9
o ggrtan T B

2. Wk s H 1@ Hiet ¥ S SRt o Sl i 3R
TAAU-TY o HEAH | ST oh ANTEA gR g
yenfed Bl 21 B9 S @ fob i 3R s w1

A fomm

el {52 ‘o’ ed ®, o fawa 1 ofat B
W & TRE-aR 1 YeE w9 2
% Soieeie o fa9d @ ‘soieie faweE’ wEd 2l
IfE Tetaere Afafsran o 9M o are |eft wiefs &t
THE WiEd B (A soeere sfufEa § w1 W
frererdt 8, A 39 T aefHed™ <@ W e Fifen)
qerr AfIfsha 298K W &It Bl, T Toieh Solaeie W

arfetent 8.1 298 K W UMk Sl favd-armam
AP el Tl o &Y W a9l Sl %ol o ®9 § STk ©: 19 1 31 I g 9 s g S T B

sIffshan (ATafid WEI +ne” — ATAId TEI) E°/V
F,(g) + 2e — 2F 2.87
Co® + e — Co** 1.81
H,O, + 2H* + 2e- — 2H,0 1.78
MnO, + 8H* + be" — Mn?* + 4H,0 1.51
Au’® + 3e” — Au(s) 1.40
Cly(g) + 2e — 2CI 1.36
Cr,0,> + 14H* + 6e — 2Cr?* + 7H,0 1.33
0,(g) + 4H* + 4e- — 2H,0 1.23
MnO,(s) + 4H* + 2e- — Mn?* + 2H,0 1.23
Br, + 2e — 2Br 1.09
NO; + 4H* + 3e- — NO(g) + 2H,0 0.97
2Hg?" + 2e- — Hg,?* 0.92
Agt + e — Ag(s) 0.80
iy Fe3* + e — Fe?+ T 0.77
% 0,(g) + 2H" + 2e — H,0, % 0.68
- I,(s) + 2e- — 21 0.54
5 Cu' + e — Cul(s) E 0.52
15 Cu®*t + 2e —> Cul(s) 46 0.34
AgCl(s) + e — Ag(s) + Cl- 0.22
AgBr(s) + e — Ag(s) + Br- 0.10
2H* + 2e" — H,(g) 0.00
) Pb?* + 2e- — Pb(s) -0.13
Sn?t + 2e” — Sn(s) -0.14
Ni%* + 2¢e — Ni(s) -0.25
Fe?t + 2e — Fe(s) -0.44
Cr3+ + 3e- — Cr(s) -0.74
Zn* + 2e” — Zn(s) -0.76
2H,0 + 2e- — H,(g) + 20H -0.83
Al®* + 3e” — Al(s) -1.66
Mg? + 2e- — Mg(s) -2.36
Na* + e — Na(s) -2.71
Ca% + 2e — Ca(s) -2.87
K+ e — K(s) -2.93
Lit + e — Li(s) -3.05

1. o E° 1 31ef 9% € fF TS g HY/H, %1 o 3 J9dt SToar 8
2. ¥ E° 1 o1 g € fR Yef g HY/H, F1 qo 3 gaa S92




== ifafmand

fave i AFew SoreRrs fawea wed €| 9 o
3R, TESNH &1 AHE Toiaie favd 0.00 diee
B 21 Y seaRiE st & foy seere fava
%1 HF Aihd TS Sl SAlefigpa/Au=tad stereen
1 e ygfa &1 A9 B E° % FUMHF eF &
ad ¢ f& T W H/H, BT qom § sfusw
SIfeRISIedl ST 81 e E° o1 31 7@ ¢ T
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H*/H, & qo § Tk 90 0=es ¢ OFE
TR fawe sgd mewyol 21 39 e wgd o Tl
ST SR off et €1 e I g oS
Afufmee (so=em Afafman) o uHE soeRs
fawa @& A difaes 8.1 § Ry g € goRE
arfufsrenati qen Heli o aR o IR eifren faear § e
3Tt el § q_H|

9T

SAfafwanst 1 Tk eyl ot sTqeEeE sifafmar €, fE SifaRiteRtuT de STUeEE WY-TY F 2
39 U8 § 19 YR 1 HehoqaTd foedr | & T —Teufaftad (Classical), SHeie G SHee0-H&|
T HhoTIeAl oh SMUR W R, I, AR (MRS ) qon sv=ms (Reae) =i
HHE T | WA o6 st siferdiento-geA s fuitor T e 21 3 S SifereRtuT-|EAT qen
AT T Tateat == srfufmaet & e foren o Suant 81 sraeaa=a sifafwanet =i
R ot # faferd feran o @—ant, stawres, fawemes qen st Reier I 9o SoieRis WehH i
IR i T&qd feman 1 21 Yelam sifufwansti &1 soiaeie sifufpanet qen i o stegeq H oA

YA B 2

AT

8.1 Tr=fafas wivis o gt Y@ifehd a8 &1 AT o-ge&n &1 R #ifsu—

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

(¥) Ccao, () NaBH,

() H,P,0,

(®) H,8,0,

(%) K,MnO,
(1) KAI(SO,),.12 H,0

82 Tr=fafed ifirerl o Yaiferd el 1 Serdieo-Hen 1 © 91 37 IR S 379 9 9

FW E?

(%) KI, (@) H,S,0, () Fe,0, (¥) CH,CH,OH (¥) CH, COOH
83 Trefafad sifufwmarst o1 sta=aa=a sifafmaieti & €9 § siifae enfid & o1 599 Fi—

(%) CuOf(s) + Hy(g) — Culs) + H,0(g)

(@) Fe,O4s) +3CO(g) — 2Fe(s) + 3CO,(g)
(7)) 4BCl,(g) + 3LiAlH,(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)
84 TN o @ rfuleman ek 7€ qiedd o 8—

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

TH AT o1 ST=ET=E it Tt it
85 H,SO,, Cr,0° @2 NO; ¥ TeW, Hiftrd qe Aeeis ohi STardhIv-FeA 1 UM FIfU)
i & 3 ARl i HCEAT TR qe1 $EH S (Fallacy) o1 STteRion i)
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8.6

8.7

8.8

89

8.10

811

812

8.13

8.14

freAfafea e & g3 fafan—

(%) WL (1) FNES (@) fra (11) ghe
(m  f (V) stfeEe (=)  ofermm (1) gehe
() oA (1) ¥ehe (F) wifem (1) stiFEe

37 il 1 G dAR RIS, T HrE — 4 W +4 q i A RS —3 W +5 Tk i

SRR Sfeeen Bt 2

a7t rfufsraneti o o SEeIIES e SR ARSI Rey qol STIerdsh—aHi

& w0 e d ©, Safeh S e ik 3T ehael SATRiTehTe oF & § &l 2

=7 srfafemansti =t fEu—

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

(@) 0,g +H,0,() — H,0() + 20,(g)

Targy for 3 Frefefea g0 9 fae s sfaa == 22

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

(@) 0,(g + H,0,() — H,0() + O,(g) + O,(g)

SRS TT=ET= STafswaes (%) don (@) o A= &1 fafy gemu)

AgF, T 3ifeer Aifiteh 81 afE 7 9 S, @ 9 AR U i wfenel sieiRRe i i

T T g1 N ?

St off U SifeRiteRRE qe ST o sie SITRA TS I Sl €, qel ST % ST

o FreTar atferdientor afereen w1 ifieh ae Sferdiehien o aTfue H Touat Sediehtor afereer

1 AT S 21’ S TeRied W1 SiifeEcd i ISl ST <)

T U T STl i ohd THATA?

(/) Tl e qrefem W qe sl drefiem T —gHl € el 1 R
off ofefe @ dSigh oA S o folU eH Toshlgiceh UM TWHTHE &1 A
ATk o ®9 H b i 87 38 Afdfeman o Ty Hafera sroeE e g
gifsra)

(@) FARESTH ST ATk § 9% Goergieh 37 SeM W g diev 74 areft HCl 79
W e, Wg A v § simge Sutterd €, o ed s i el oY e et
8,

frafafea sifafeaet o iadiea, smafa, iR don o= s Jeenfiu—

(®) 2AgBr (s) + CH,O,(aq) — 2Ag(s) + 2HBr (aq) + C;H,0,(aq)

(@) HCHO() + 2[Ag (NH3)2]+(aq) + 30H (aq) — 2Ag(s) + HCOO (aq) + 4NH,(aq)
+ 2H,0(1)

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

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

(¥) Pb(s) + PbO,(s) + 2H,SO,(aq) — 2PbSO,(s) + 2H,0(1)

frafafaa sifafsrensti & w g1 sTI=med URethe, STAEH T SHA § STe-3Te YR

Y srffsman w0 ot 82

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

S,02(aq) + 2Br,(l) + 5 H,0() — 250> (aq) + 4Br (aq) + 10H"(aq)

A fomm
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815

816

817

8.18

819

8.20

8.21

8.22

823

8.24

aifafsman 30 g fag HITT fof Reiiorl & Teaiiia 9 siieiishih qo eEeaiern A §
TESIAEES Tl IS FATAEF B
freferfaa sifufwan = it 2—
Xeog_ (aq) + 2F (aq) + 6H'(aq) — XeO,(g)+ F,(g) + 3H,0()
FfTR Na,XeO, (a1 TH 9 XeO, ¥) o a1 H 319 3@ aifafsean & o sk e
T &7
frefafaa sifafewanet 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)
() C,H,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) — FE ufadd =i
T AAfafwanst @ Agr 9o Cu™ & =79eR o fawg ® fad farfem)
3T goree fafy gru frefafea et sifafwmanet 1 dgfaa #ifse —
(#) MnO, (ag) +I (aq) > MnO, (s) + L(s) (e HreEm)
(@) MnO, (ag) + SO, (g — Mn”" (aq) + HSO, (aq)(3Tiia Heam)
() H,0, (aq) + Fe* (aq) — Fe™ (aq) + H,0 () (3T Areae)
(F) Cr,07 + SO,@ — Cr’” (aq) + SO,” (aq) (3T=A AIEAH)
frafafea sfafsransti & THRTET &1 STEF Soeed qo Sfedme-gen fafy (&
meAw §) gRI HYferd FHITT qem STH SRR SR STIRIDRT FT TEAH BT
(#%) P,(s) + OH (aq) — PH,(g) + HPO, (aq)
(@) N,H,(l) + ClO,(aq) — NO(g) + CI(g)
(7  CLO,(g) + H,0,(aq) > ClO,(aq) + O,(g + H'
frefafea sifafwar 9 omd i o geAd o T gead e
(CN),(g) + 20H (ag) = CN (aq) + CNO (aq) + H,00)
Mn?®* 1 foer & steerrt g € qe SR 510 Mn2*, MnO, 3R H' 31 2l 2|
39 Afaferan o o wgfaa smafTe adie fafan—
Cs, Ne, I, o1 F ¥ T8 T &1 989 &ifwT, S
(F) HIA FUNES AR Feree T Hel 2l
(@) “heel YT SRl STaee e i B
() RO A SIS S SRR e Wi i 2
() A ek 3R A € U SRR e Y i 2l
STl o YRl W FAE i YEN W o S €1 Flki R SAfshdl el Bl 2l
YohieRAEe U Afafhar ik 39 SAfeshdl 1 R fha1 S 21 9 § e 9l T
Y=Y qfiedd o fore dqfera awtet fafam)
TG g A <t S ofed WRe St werar ¥ frefated e o sw fifse—
(%) wHofad stegsti oF W JARY, S STHHEAEE ®i sTfafshan Y e Tehdt @i
(@) fF=l @9 o1gei o M FqEy, S STHHETaT stfafhan Yefi T dehdt |
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8.25

8.26

8.27

2.28

2.29

830

fesh e fmfor 1 SireaTes fafe o wem U o STt 9 o SfierdiST 9 gy Sifeiienon
Y e SeaEes T 991 Saarsd s=dt 21 10.0 U9 STEEn 991 20.00 U9 Afefs= g/
i ATFATEE 1 fehal STferehan AT W & Hehell ©2

ARl 8.1 ¥ fRU U A faval i Ferd ¥ A H ameT fR # 3 SIfeRRel o o
A Fva 22

(%) Fe® aaq1 I(aq)

(@) Ag' a@ Culs)

(71)  Fe®(aq) 921 Br(aq)

(&)  Ag(s) T Fe’*(aq)

(¥) Br,(aq) T Fe**

frafafed & @y & foR[-veed ¥ W Sl o A1 SRt

(%) ToeR seaie o WY AgNO, 1 Sefrd faere

(@) wife geiaEie o Wd AgNO, &1 S faere

(M) wifeTm TeiaEie o @Y H,SO, 1 a7 faeem

() wifeT seidRie o WMo CuCl, & S foer

frafafaa argeti =1 37k @avl o faeed ¥ § foverds &1 ewar & %9 ° fafee—
Al, Cu, Fe, Mg a1 Zn

= fu T A Soiaeie faval oh STHIR W HIgsTl i Skl Jgdl STU=eh &T9dl o %H |
fafan—

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

Hg?*/Hg = 0.79V

Mg2+/Mg =-2.37V, Cr3*/Cr =-0.74V

39 e det o Tafa s, foed feafataa sifafman e 8-

Zn(s) + 2Ag*(aq) — Zn*(aq) + 2Ag(s)

e Fdrey foh—

() A AR H AR B?

(@) U ¥ fogqum & aes S 8?2

(M) Y% Toee R &F el sifafwarnd = &2

A fomm



[ECERS

HYDROGEN

ELE

T Uheh oh 37T o oI5 39—

wﬁﬁwﬁﬁm@maﬁﬁ:&uﬁaﬁ
m@ﬁm&a@amm@rﬁ‘oﬁwm
M ki faferi 1 qen 3o auEenhi
T I HT Gohl;

TRERgNH fohd &R fafys acl 9
YK Bl A™Th, ATfUash den
ST ARl <l ST €,
T4 WA TRl

TGk TUT ki U oh SR W ITART
1T qAT T qheAoh] oh SR
TUH HT Fh;

SAERE Sl ki T[orerdl fohd Gohr
farfem foret qerelf o fsi et 8, 97
TH Fhl| WY € FHEN AR 75 A
H ST Y FehIl qUT ST oh GEHLU
1 A Tohl;

I STl 3R 39k Hew o Hae H
aﬁﬂﬁﬂaﬂﬂﬁm"_ﬁ;

TSN WIFAES & GET 99d
ot qel 38 SH Wl fateE @R
TGk O o STHR T ITART WAl
o SR T YATAROT i TT=dl hi
THE Tohl;

5(*1°h’_l"| :{'_‘T 5(’1'*:‘.["1 ‘4|U{Lo§\ $Q1°h’_l"|—
Y, RS, TESSH STefeqaeel
TAME &I ! THS Tohdl qAqT TR
SR T UL

STl 1 HTE o YR T 3G i
oI AT T[0T T UM HT Tk

Taheh 9

EIESISH SN § Afoeger aed &1 Yot ol Gag ¥ Hfaagerar o d
¥ g7 dat @ w g g7 i § Feil & 9gE gid & ®9 i

gfeTier giar &1

Tehtd o HOE 1A dedl W BESIS 1 WA ST e 2| 6ok
T H Wk W q91 Tk Soiged Bl ©1 e SRS o
A fEmms H, o] & &9 § 7, 9 mergeT (H,) e
T T AT T8 WA ¢ T SESSH 3 dcdll 1 qor § i
lfiTeh S &2 BIESISH sl SUANT Soli-Gid oF &9 H which A(4eh
R q WEiHs el Hi gid H S Gehdl €1 39 Theh W 9
TSI o ST Hew o O} § eaF Y Foptl|

9.1 3TTad WRUMN W BIEEIST okl LA

TIESISH 3TMeld HRUN o YoF el 8, JEfd 37ad Grolt o et
o1 Sford T foe=mT w1 fawe @1 81 S 319 S ©, Sed ot
o qc SR foarg & SM¥N W Saiked wd B
BT o TeleRieh [oE 1s! 81 T % SHehT ey
TR famre &R 4Tt (ns) o @M il €, S 3fEd SRl
?HW@?@W&H%,WWWW@%(nﬁnﬁ
s forame o |1 afrerd ARolt & Eered ol 9 Hafud ©) St
T I T fo=ame & UF TR F9 81 39 R TESeE &R
et W HH Sl €, S Ueh SeleRi Aot UhEHI P o
1 WY U8 S H AT Tk e T80 H TR SR
TN 818X eTgetl o THH eIZEISH, SATEE, 3iES Ud HohiEe
I €, FEfa g aRkfeefaE § saet en argett o faudd 5=
AP el B § e e sAfieter Tt swtar g1 e |
AP STl o UG W EEGISH el o SAfereh Il <idr €1 Li
%1 AH 520 kJ mol, F&! 1680 kJ mol™ W& H =l 1312 kJ mol™ |
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Ig Tl o GHM fgaeamoreta @10 qen fafim aet 9@
TIH TR BIESIEE TG g o TEGASH ATk ST
21 Topamsiietdr o SMHR W =€ BelisHl i qerl § &4
i 2|

T WA qF R gl T gaieH | GHEd
T % dENE I SR o gufar 21 s
TR 99 IE € Tor 39 evad wnel | el wan Wi
EESISH § Soige w1 IR T T (HY) 3 €,
TG 3MHR ~ 1.5 10°pm €, S HH= AT
T 3T 3HR 50 § 200 pm Hi o | 9gd &H
2 IRomHd: H* T raee § e e € ue g
AT A1 STUE § T el 81 31 36k Mg
SRR % HNU1 TH e GRUT H STen @ T
(Theh-3) 1

9.2 SIEEREISH (H,)

9.2.1 i

SERESSH sRlle § Afdaged a@ (Jae o |qul
S| 1 70 Fia9) € a1 98 SRagHed 1 e
el 21 o8 UEl-geedfd (Jupiter) 9 9 (Saturn)
o erferepisrd: SRS el €, Bl Ol geteh!
Yhfd o HRU IE Yedl o agHSd H HH HE
(SHMGER. oFeT 0.15 Wiaed) & 9 St 2l
Yo Taed § BIEge a 9Tl 9ol HeHrR |
15.4 ferera T 1 fmfor siar €1 S ereeen § ool
o AfIRE I8 IIKY a1 Sig-Hdehi, hERRESS, WM,
TIEEE, TESEhTa 3R g 3= AMiTehi § I Sl 2|

9.2.2 BTSN o TUEATHH

TEESSH & O TR Wieam ('H), Sgeiem
(2H = D) e gEfemm (BH = T) B §) ¥ oM
T M Tohd ® TR 3 et Th-gE 9 Y
et gt €2 3 Al geeentie @ =g S gen o
YR R Toh-gR F9=1 B 1 9 gigeee (Wfeam)
¥ iE =2 2l 21 SeiiEm (e i wreger’ o
T W1 €) W Tk qe e o e | < e
eI B T 1934 T Th SRen! oReh es & R
e fafEl g0 2 WA FEME AR SEESH %
TN ST IFRIU i T Alee] JEhR W g3T ol

WA fagm

TIEGoH 1 YW et Hifeam €1 sy
iifeher BTESSHE H 0.0156 Uferd d g@Id: HD &
wq o fafed 81 ZEfeam 1 "igar e 10" wieaw
A | Uk TEfeTn o WA i | T HHEIR]
o ¥ whed grEfeam e |l (t,, = 12.33 o)
@ q1 =g Tl oel B RO Rl SR Ll B

feh qEEAITRT o SoleRite fo=rd @HH R,
THIY 3ok qEMETTH O St ST 6E €1 ST
Haa ARl T 0 & T4 9 oA fafyd sy
oo el & wRo fu Bt @ (AReft 9.1)
aefy wlifaes o0 3 weenfe WA AR § 3@ ok
FHR Fg=ar <9 2
9.3 TTgEEgINH =M < Tafarar

(K;,)

I3t TN o7 TTegEe! ¥ SRREgNH aH & 3T

fafemi €1

9.3.1 SIEEESIET a9 il WARTIMeT
Tafa—

(i) M= I8 AR e #1 a7 sEgeaie

I | SAffehan ik AT St &

Zn(s) + 2H'(aq) » Zn*'(aq) + H,(g)

(ii) o8 T w1g &1 Seffa &’ o Wy sAfafrn
Fiop o o S B
Zn(s) + 2NaOH(aq) — Na,ZnO,(aq) + H,(g)

Hifgzm fSmehe
9.3.2 STZBIESINA ohl ATUTER IS
TGk foTU U TR YohHl i TH@m = &S
W g

() TAfETH Tolaie &1 SYAN L STAE S oh

foeq-oToeed & STEengeT W H S €
2H,0(1) T 59H,(g) O,(g)

() 31 IS eES™H (> 99.95%) Fchet Seieiel o
o W T AR eRgieEe o Soi faerH
i T TEe § foEq-sTaeed HUHt W Hi
EicId
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(iii) oA oo o fag@-oTaeed g FARA ae
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ot o Sufked weA AeaaREe & 3R HiEe

Tifeom BRSRE o 3iEfien FEl § ererEeH
SY-S@IE (by-product) o &9 § W il €|
faeq-sTered o 9 aeft sifufwmand -

T W : 2 Cl'(aq) - CL(g) + 2¢

Fele W : 2H,0 () 2 — H,(g) + 20H (aq)
el 4AhAT : 2Na” (aq) + 2 CI (aq) + 2H,0()

- Cl(g) + H,(g) + 2Na" (aq) + 20H €I

(iv) TTZSIhTeA 3TEl Shish i =4 dld T T SRSb
ot Ul | w9 § Afufshan = W SERRSSH
I el B
1270K

C,H,,,, +nH,0 ——=—nCO +(2n + 1)H,
BB LIEIEY -
CH, g HOg 1270K  ~( g 3H, g

Ni

CO & H, % fasmt =i areX ¥ ad €1 CO T
H, &1 7 fagor AemTa 9o o7 ¢ gEeheAl &
GIATOT H T @l €1 ofd: W CEyemu @' oA
Bl (Syngas) ft FEd T T e 919 afgaqd
(Sewage waste), 3T@ER, The! 1 JU&I, ARSI i
PloH e @ 9w &1 Sl 81w 9 e @
IR H B UlehAT i eRieiERTl’ (Coal-
gasification) ®gd -
C(s)+H,0(g)—2*£—>CO(g)+H,(g)

AR i IUTefd | 99 9 fohan A W SRR

<l I eIl ST Hehdl %—

CO(g)+H,0(8) > CO, (g) + H, (g)

TE A9 SR T gfa-sifafsran’ (Water gas
shift reaction) &l %I gq = | ~77 ufaed
STEETESISH o1 @i Scued 9l WA (Petro-
chemicals), 18 gfaemd EIﬁFT, 4 gfaera et faaaat
o Torgq- 3T o | e Seare 37 Sl o el 71

9.4 TISETSSISA <ok TUT
9.4.1 sifaes IoUT

TIEERSISH Ush VR, TREH o1 WReH <gvid
9 et 31 ¥€ 9 W TR q¢1 A H ST
21 $Toh 1 SFAFEE & 1= fifdsk o1 "ROf 9.1
¥ faw U 2

9.4.2 THEMATTH TUT

SZerEerS Ayl (fhdt ot 319)) w1 qEEfTh SRR
FHIHI B aoh S TodsT Ceedt g fuifa feman
Sl 81 H-H ¥ fadisH woedt fodt a0 @& o
WA o Tehel s o foiu sifirshad €1 39 92 9
3 =R R fehTerd €2 98 39 e o SR € TR

HRUT 9.1 TTZINA o WHEATeRl & UTHITUGeR Qe wifdaes o

o TTEGIS (H) <Tgeifam (D) grsteam (T)
riferss sgaEd (%) 99.985 0.0156 107
Hrifarsh TTH]- 9/ g mol ™! 1.008 2.014 3.016
et /K 13.96 18.73 20.62
FaIh /K 20.39 23.67 25.00
@ /g L 0.09 0.18 0.27
Hera Toedt/kJ mol™! 0.117 0.197 -
Ao Tedt/kJ mol ! 0.904 1.226 -
Sy ferier Tt

(kJ mol!) 298.2 K W 435.88 443.35 -
FHIATTH g4/ pm 74.14 74.14 -
M Tt /kJ mol™! 1312 - -
TARI-TE0 Tt /kJ mol! -73 - -
Heqdrsr 5591/pm 37 - -
safTer =21 (H) /pm 208 - -
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SERIESS 1 $8eh TATI[STl # faaisH shad 2000
K o S @9 0.081 e € 8 2, it 5000 K
W SgeHT 95.5 WA qeh TgH Wl 81 $ed H-H &Y
T oF RO HE AU W SEEESSH STUThd
e 21 ora: fogq omeh =1 W fafewon g
RIS BTESIS Sl SceA fohan STl 2 <feh ST
Teh Herh 1s' Selaeiien fo=ard & @i e1qul §, o:
& AT HH ool oh HY HAN HLT 2| SILETLEISH
srfaferanetl §— (i) U ot o1 IR & H
2 21 (ii) T SR T80 ik 0 SAEH oA 2
(iii) Sl ohT T hich Tehel TeHaSTeh & el 2|
TSN 1 WA fr=fafaa stfaferanet gr
T Rl S -
TS o | rTafeRan ; SEeRgeH g o
o AR Hioh BESIST TolEs °d 8—
H,(g)+X,(g) > 2HX(g) (X=F,Cl Br.])
TN 1 stfuferan SR # off 81 TRt 81 oA
o WY IAF FI AERIHA Tt 2
STEITaRAS o arer STfuferan : o8 SEaiedeT o
iy Afaferan sieh STl S ©1 g8 AfAfeRa qeet
SoHTEY (Exothermic) %—

2H,(g + O, (g

IR LA AT

s 2H,0(1);
AH® = -285.9 kJ mol '

TIEESISH oF | TRTRa : SrETgeioM o @1y
srfaferen ek it Al 8-

3H, (g) + N, (g) —"5>—2NH, (g);

AH® =-92.6 kJ mol™’
ST i AR A0 | 39 fafyr 9 gk 9ok g
TR S R

argell & Wi feRar : TmERSSH 3w AW W
#5 ugell & WU A w W TESES Id
2 (39T 9.5)1

H,(g) +2M(g) — 2MH(s); S& M &g =g 2|
o 3TAT qAT T TSZE o |y TFAfewan ¢

WA fagm

HTEeR dIfiTehl oF WY IRITRaAT @ SR HI

Sufeerfy o SEeReSH SR Alfen o Afafna

FXh HE Tl EfTE SRS Scas St

HESSUCS

(i) oFefa dail #1 foha SaRe 1 Suftef o
BTSSR0 O W @ J@ (AR e
et =) e B 2

(ii) SNfARM 1 SRS IMHART I W Ufeeerse
W gl ®, S ST Uoehleldl W eroefdd @l
e

H, + CO + RCH = CH, — RCH,CH,CHO
H, + RCH,CH,CHO — RCH,CH,CH,OH

ST 9.1

Trfefad o Sreersger i sifufehar I feouit
HifSTT-

()FAE (i) FifeTm (iii)HR (1) SHFEe

&

(i) STEEREENH FARA & FaRES (Cl) A
o o il © qe WE AR g SR
T TEGISH TP (H') TRSHaNEe o &9 §
T 81 H T Cl o 94 T seigei 8 i
TS B Ueh Fedarsish 319 ol 2l

(il) SRR Tifead & gRI TUAId gt
Hfean TEgES ol €1 U Soie |ifead 9
TEENM W TAMIART gt A% Na* H &1
fomtor e 21

(iii) STEERENH HIR (I1) AFIES Hl HIR
1 I AR e | Tq=fd Y <l €
AR @WE A, S T HegdSEh A9 7,
Aferefiepa &1 St 21

TERIESN s HTg Il 1 Seiid fae@m aen 3ok
U1q (3 ¥ &7 foraniiar) sifedrse 9 sAfaferan
FHToh A ergat W sroEt T S B

H, (g)+Pd* (aq) > Pd(s)+2H" (aq)

yH, (g) +M,O, (s) - xM(s) + yH,0(1)

9.4.3 TIZEISEINA o STTWINT

o TREREESSH & Thd Jeg TIIAN THI o
G | B €, S AR S qen e
Ak IR § HH M B




HESIEES

o TEERSNH 1 IYAN SgSATqW aFedfd el
(S8— Frar, fadten enfg) o amefa o o
ScareA | gl 2

o TEERYNH H TN 3HF FHEH THEA,
q&Td: WA o Scared | eldl g

COg 2H, g — = 5 CH,0H 1

o TIRESSH H STAN Hifcd BESES o A0
o B 21 (WIE-9.5)

o TEEESH %I SYAM AR ST wWEA (S8
TEEISH FANEE) o o # g B

o UIHH YohHl H TEEESNH 1 STAM IR ©1g
affeRTEEl 1 g W TTErad e | gl €l

o WIS TESSH ql SFH-BEGSH 2 i
IHAM A qUl afesT § el €1 WHIvesh
BESSH W] (S fog omeh i Hewar |
SREIZESH o fodisH 9 o°d ®) 1 AEEm
afce &I S aTel ¥1gstl &1 §de W AT
4000 K T o9 U1 HT @

o TEEESSH I SUAN ARl FTTHUE H Tohe
o o &9 | fepan S 2

o TTEEISSH 1 TN 39 Hell H fogd 3ced o
forQ fepan sran €1 W StereH $u SR faga
T 1 G H TTEEIEISH &1 AN $6H o ®4
H % U oM oY B 1 I8 Te WSOl g
2 3R U qen o4 SUH i qor H TS
TeAUE W S Sl g il

9.5 TISZISS

STEeTEeIeH fAfvea gRftefaal § Septe 6l o afefen

A Hf el o W1 HA ek TgSATh A aAwd!

g, 5= E151eS wed 21 3R E Tt a1 weiteh 2,

1 B1EgES il EH, (STERETEI- MgH,) ANE _H |

(SIEEET- B,H,) 5N YRR fehan S weha 21
BEgESl & o fafue gt o avffepa fan

T B

(i) T a1 Ui A1 FIU-THH TESRES (Saline
Hydride)

(i) He&assh I 3Tfuash BEerEe (Molecular
Hydride)
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(iii) uifaer I SREATHRHAT BESRES  (Non-

stoichometric Hydride)

9.5.1 AMH(eh IT AU BISZES

s STk oF AU Teel, ST 3= foE[q o9 Yepfd o
T T, TEEESSE o WY EHHiwwihdE A
I &1 FE gereh ofes g1EegEe (S LiH, BeH,
qe MgH,) ® wefe Hewdsh O IR S
FEd: LiH, BeH, d¢1 MgH, W WeqdS| S8
(Polymeric) T Bl %I A HESES] 39
e ¥ forelia, STaraeiial qen 3 ofawen H
=T B B, Aoy eN-wrgetl o Tieid eRgEe
T 1 =o€ SIR forgq-eTasre gR SReResH
THIE W Yo Bl ©, S BESES H- 31 o eific
1 it &L 2l

OH e — = S H, (g) + 2¢

AU BESRE WA oF WY foERREE ®9 9
Fffeman hteh SZeEesH 9 o0 8—

NaH(s)+H,0(aq) » NaOH(aq)+H, (g)

faferm grEggs WHRY A9 W O, T Cl, &
Y AR ©1 ofd: Sl SUANT I SUAN
TEYES oH § fohal Sl 81 Seretuersy—
8LiH + AL,Cl; — 2LiAlH, + 6LiCl
2LiH + B,H, — 2LiBH,

9.5.2 WEEAISTeh AT AT(Uaeh BISSES

TR ARSI p-sciich oh deall o T Y

Ty oMfaeh Aifieh &Il €1 3Heh e gurtad

ST CH,, NH,, H,0 @2 HF | gfaen & fo

TeTget o BTEgeH ARl i off BEgES WE T B

HEEASTh e o RO 4 aroasie A €
3MfUeh BEgRe 1 GA: MRl 39eh o5d

Y& (Lewis structure) g aofas Wﬁ EQl

HEA 9 e B G WA T e

(i) gﬁaaj‘—r I (Electron-defecient)

(ii) 3@32:7‘[ ‘Tﬁ'@ (Electron-precise)

(iii ) TSR WYg (Electron-rich)
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T A TGRS, S A9 U qdl Jedl €,
R ogd-GCe fores & folg g1 geiee &t
e AT Bl 81 SHHT I T (B,H,)
Bl o%qq: omad GRoft & 139 o & Wt
Toiae =7 AfTE S §| S Tk FERR |
TUeT TEd 22 A o9 o &1 wifd & wd 1 A
SRR B 2

o IRYS BTEgRe | WO ofgd- S
o TeTU STrergareh Teledia 1 ST Bidl &1 3Trerd |t
o 149 a1 o Gt q 3@ UHR ok Al (SH-
CH,) S ¥, Sl Sqvherhia SATATG & Bid 2
TSR W o ®Y § SUTEYd € B e WRof ok
159 ® 179 o q o e 3@ YR o Al S
g (NH, ¥ TH®! W, H,0 | 91 HF ¥
Ui IH B §) | S S SRR W N e T
27 3 59 &N o &9 SRR H &1 A geesm
B 1 So g R Tceha del T, S AR,
SRS T2 HT o BEglee W Ui Saiae
I T o HROT T[S H BRGISH S T ¢, fore
HROT LA W GO el 7

3ATEIUT 9.2

T MY g 3TUeT HW & fF N,O 91 F &
TISSSSl o FAYHIh 3oh ol oh §d WSEl oh
TEgRel 4 e B 82 SRoT SRy

&l

NH,, H,O T® HF o 37ifiaeh 9 & 3R W
TToh FAYIH G TS oF SREES! ¥ T g
Mfeq, WG N,O,F Fi I=a [agRoml o HR
TIESES! U BBSISH ¥ S o1 &THdT Seorad
71 3Td: NH,, H,0 T HF o Fa¢Me 3k o
o HeEl ¥ S4B 2l

9.5.3 Ulfcaer IT INHHIRIUTIHATS
(T STATRIIN ) TTESIES

Y AR d-scileh AT fclieh o dedl W ad @,

BTeliTeh Tred, 3Ted qe e o 1 YTy 39 YR &

TIESIEE &l ol €, ©S ol | eherel hiTHaH & CrH

TIEYES S €1 T8 YR o TSRS Fol Ud fagy

WA fagm

1 T I €, Fohq ST cTehdl Sk ¢ 1 TG
Frdem T € BRGISH H A oh HROT A9
TESES o ToUH 3 U SRHEHRONHAT B 2
SRR LaH, o, YoH, . TiH, ;| o, ZrH, ;| /.,
VHO.SG’ NiH0.6-0.7’ PdHO.G-O.S S:Hﬁl @ g-lgg’:lgg’j ﬁ
feord we 1 fram oy T&Y B 2

9@ W T G S o R 3 eseEel %
HTg-STeish o gEgier faussren frafd meu w2,
5red g farm foreht ufted= =1 faerfa s et 21
Theld: % | ST BIEerRe’ Fel T, Uit 9 o
AT ¥ I8 W 3N fF Ni, Pd, Ce Td Ac &
TSRS i BIGHL 3T 1 o T TEYEES 37T S eh
oTg T o | fire Sk Tad &1 G ergetl W
TTESISI oF STARNYYT SF T[0T Thi ST STTFIA STl
TEgIoHR sAfaferaret gR1 e Aifeh I |
95 ®9 U Yg el €1 9 ¢qu (SH- Pd T Pt)
TIZSISH o 83 3T il THEITST T Fehell 1 37
3% WeNU-HEAW W ®9 W YgH fRal S R
EIESIeM WeRUT T Fui-id & &9 | 39 07 ok
TN T Y AT B

SETEIUT 9.3

1 HITRRE 9T oaRie =™ 3s5°3p° &
YR W PH, SHTT?

'

Tl HIERRY +3 T +5 STl STaeen Sl
%, i I PH, =&l sl €1 F5 o1 qedli o
AR SEETEGSH o S=9 A, T A_H HH P
H Taed SR SR YRR T qe
e pH, o fated 1 gHeA TEl w|

9.6 ST

Tl Hsfal 1 Tk geg 9N Sl g i {1 "ee
IR A T 65 Wawd TS e drel § o 95
yfasTd St Bl 21 Sial b1 sfifad s % fou s/ &
ool Ak B 78 Tw Afaueeyl faems 2
geeft 1 Tag T e 1 ol U g9 e 21 fawa
T SAhferd STel-2gfd Groft 9.2 § § T -



HESIEES

AR 9.2 fava w TeRfad SA-STgfd
o Hyut % ar
HMHITX (Oceans) 97.33

Wl 3 (Saline lakes)
el 37d:¥elld ¥95 (Inland sea) | 0.008

%ﬁ?’i{ EEd (Polar ice) a1 Teamt

(Glaciers) 2.04
g9 Sa (Ground water) 0.61
¥l (Lakes) 0.009
H’Q’T—m (Soil moisture) 0.005
W ST (Atomospheric

water vapour) 0.001
qf<El (River) 0.0001

9.6.1 W1 o ifaek TOT

TE Tk TR 71 WREE 79 71 S (H,0) 7o
V& (D,0) & wHifess o WRei 9.3 H fw w E

HEMd een (59 a1 3 STeel) | Sid o
ST TN ST RO S ok AUST o o= fawga
TESISH o w1 Bl 21 S o % 3 dl ok
BEYES H,S o1 H,Se &1 ol H S 1 3=
feHien, S=a FAlh, I=d AV S, S=d HAdd
ST 1 HROT BESISTH-¥ 1 BT €1 3T Sl i
o § S i faf¥re e, arde e, ge-aT,
faya et qon WAl o O S g €1 5=l o
% HRU SHared § S Ht Hewqul it 2|
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S i o9 TSI ST qAT 3o S SHIETRAT &1
Sitel oF YRR TN Serarg oh |HT a9 i ST W@
o fau SRt 21 sefadl wE Wi o Suraed
(Metabolism) q 3T013ﬁ o AT R o 51 T
I foeias 1 & Ll {1 S g e %
1l BIESSH oY S §, T wedEisTn i S —
Gehieliel o FEREee A S § foed g 2

9.6.2 ST el GTEFT
TH-eRel § Sl ek sifehd S10] €| A hi01 qell
O-H &Y U o A1 SH¥l: 104.5° T 95.7 pm
g, 5@ fom 9.1 () o wei¥a fepan T B ercafues
yfad a1o) fot 9.1 (@) ¥ qen fa=1 9.1 () S«
o 3] § enfieel sifdearas g T B

28—

o 95.7 pm )
/?Oi\ ) Mfﬁ
H H H H
(®) (@)

H
()
St T 31T
ferg 9.1 (%) 57 &1 qoha G=1 (@) ST 377 fGyd & &9
T 3 (1) ST & 9] ° sqfdeer sifasare

WRUft 9.3 H,0 TS D,0 & wifdaeh 0T

T H,0 D,0
3fUash FA9H/g mol | 18.0151 20.0276
eI /K 273.0 276.8
F IR /K 373.0 374.4
fo=m E‘-—ﬁ?ﬁ (Enthalpy of formation)/(kJ mol_l) -285.9 -294.6
CIEE] Q’"”j?ﬁ (Enthalpy of vapourisation)/(373K)/(kJ mol_l) 40.66 41.61
LS IGRE| Q’v-?ﬁ?‘ﬁ (Enthalpy of fusion) (kJ mol_l) 6.01 -
I=d FAE HT /K 276.98 284.2
T (298K)/g cm” 1.0000 1.1059
AT (Centipoise) 0.8903 1.107
Tegdi® /C°/N.m” 78.39 78.06
forga-=metehdl (293K/ohm™ cm™) 5.710° -
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S 1 foheelta greg ot 2?1 agHedE T
R I 1 forEecliehiol Tehivi eefa o &9 § g
21 W = A9 R SR G T AT ok w9 §
Bl 81 9% 1 T 5ot @ A BIdl €1 Herd: 96
TH S H Ol @l ¢ Skl o ghel | I i
e W T a% i Gde SHOANEA (Thermal
insulation) Y& &t % forag sefra e ﬂTﬁ‘d—d
Twdl 81 98 927 Rfeafasnt (Eological) 3fte @ 21fd

Hewayquf 2
9.6.3 I HI FIEFT

T Tk Afqeratera fafan ergem smEfud S
(Highly ordered three dimensional hydrogen
bonded structure) % 59 fa=1 9.2 o <9t wn %I

X-ferzont g wdieror @ e wen € foh 9 foea
T SRS TXHY] TR 3T TRgIe TRATST | 276
pm T R Igehashia 9 9§ R @ 2

BEEISM oTeY 9% H 985 fS5go T TR &l
Gelt T S €1 A 5% SUge SR & e T
ST i SFAHIT § U Y Hehdl &

...... L/ s ‘[ S+ \‘[
L s
""" “ i[, R\’ ,L\\

ARy i g

9.6.4 T o HIATTR IO

S o gl o Wiy eifufeRn T ?1 8w
e sifefmad Frefafan #-

(1) SwagHl yepfa : wia o7 A AR-RAl w6l
¥ FEER &A1 g1 o: TE SWIAUH Bl qRS
RO o HIH H el NH, o |1 37T o &9 H
T H,S % T &R % F9 H hrd HIr §-

ECIPERERIE]
H,0(1)+NH, (aq)] OH (aq)+ NH (aq)

H,0(1)+H,S(aq)J] H,0"(aq)+HS (aq)
S o T GIERTERA (Wd: AEEE) i fefatad

®q | yefdi fan S wehdl 2—

H,O(1) + H,O(1) U H,0"(aq)+ OH (aq)
-1 -2 T2 -1
(7% (&) (FgH st/a)  (EYTH &)

(2) STt hi TUT=EA TFATeRar @ 3= foeq e
HIqsTl G ST ST ¥ SEeEgnH | oIudatad &l
ST &

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

3q: g% AR TEESH o WY@ Wd o ®9 H
I B
TERTST WSO ki Wfshal H STt O, H SAferfishd il 2|
6CO,(g) + 12H,0(l) - C.H .0, (aq) + 6H,0()
+60,(g)
T R o H,0 T SIS § SRR g 2
2F, (g) +2H,0(aq) —» 4H" (aq) + 4F (aq)
+0,(g)
(3) T-3Taee TR : STt 1 Wi =
B o THROT SEH Telel STeer 07 9 Sl B e 3T
e TR 1 SieH | Fed 81 hokeed §9 3
A e iR 1 Sel-3TEe B Sl -
PO, (s)+6H,0(1) » 4H,PO, (aq)

SiCl, (1) + 2H,0(1) - SiO, (s) + 4HCl (aq)
N° (s)+3H,0(1) - NH, (g)+ 30H (aq)
(4) gEge-favem : wofia faoem @ sms o@m
AT el oF ®q | ferteeiiga fhT S Hehd B
Sl 1 EOE fafiE YR 9 B e
() STHEHATS SId
(3TETREET [Cr(H,0), | 3C1)
(ii) SRR A
(STEEEET BaCl,.2H,0 )
(il) BTESSM 3T S
(3TETEEY CuS0,.5H,0 H

[cu(H,0),] s0* H,0)



HESIEES

3ETEAUT 9.4
CuSO,, 5H,0 H fodd Siei-317] B1eglsH o
gN Hfora €2

&l

Sheel STl 1 Teh 370, Sl oS HitSh oh STel
(TEHAST &) T, BEeeH §Y N W €|
Sl o 9 HR ST0] SUHEEASd B

9.6.5 TeR T Hg WA

A 591 T Sel o9 G Bl 21 (SrgHEe i
&% faeraeiiel T el 8 Hendt ) | 59 Sl gealt i
g W F&dl 2, 99 3qeh1 e 399 faaie o &9
o B 21 T 2 ol bl Sl ol B Sl H Iufeerd
forerarsiiel hfoeaw qen Hefyrem e, (S BrgeisH
FENE, FANEES qo1 Hohe o ®9 § Wd ©) ITH!
Il o RO Bl | HAN STl T o T SAEE
9 o & 2 7| fooavie shfewam qen SR
A0 @ o STl i ‘G5 e’ (Soft water) FEd 2l
g Sl WA % W A Y A L 2

FER S WA o WY FAR/AEET 2l B
T, fee wifesm =ere (C,,H, COONa) &l ¢,

FIX T o WY AMAHA FTeh Ca/Mg RIS
®q § Sfgaftd 8 Sl e

2C,,H,;COONa(aq)+M?* (aq) -
(C,;H;CO0), M | +2Na* (aq): M Ca /Mg

3q: SR A el oh Ty SUger el €1 a8
919 Y3 (Steam boiler) & fou ot sifrre ¢,
Fiifer IUET o &9 W THA o@vl 51 W4 2, el 9
FaTYT 1 T T AT 3N ST T S HI FoRdl q
THN T B -
(i) ST heral
(ii) TR SR
9.6.6 ITATT HSIAT
SR FHENAT Sl § ohfowdd qe HEIREH o
TIESISH HTEHE 1 IUfeld o HROT Bl 81 STt

IR A Frefarea fafeml g X 1 St 8
(i) ST : I 1 YR H Mg(HCO,), T
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Ca (HCO,), o foemefiel @@ swaw: sAfaeaeiia
Mg(OH), T2 CaCO, ¥ Ufafia & < &1 MgCO,
%1 get ¥ Mg(OH,) 1 feiaal-Turse $=d i €,
3T: Mg(HO), a8fud &1 < 81 39 /a8
TR e Y foran S 81 e s € g5 5t 21

Mg (HCO, ), — ™ F T, Mg(OH), | + 2CO,

Ca(HCO,), — T ®_, a0, + +H,0 + CO,

(ii) oer faf¥r (Clark's method) : 39 fafy &
e I H1 URepfold AT H HSR 5@ H fHen e
STl B Held: hieHaH Hiare ae AR gEgaEe
AT B STl 81 39 BT e Y forn S )

Ca(HCO,), + Ca(OH), — 2CaCO, { +2H,0

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

9.6.7 AT HAIAT

TH YT 1 HIRAl S § faergsiiel shfeqad aen
TR o FNES el Hohe o &9 H Yol & o
T el B1 T (T H3RaT) SareH | L E i
S FHA B

& Fretfafad faferdl gR1 g e < W &
(i) oreq At (Hifgaq HEiHe ) & SUeR ¥ ¢
e Tiel ek Sidl 1 faeraeliel shfcaay ud T
FANES qU Gohe o WY fohan wieh faarasia

FHTae T 2

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

MSO, + Na,CO, — MCO, | +Na,SO,

(ii ) Srer Tafar—wifeaw Faamersiehe [Sodium
hexametaphosphate, Na_P.O. ] I ARE €9 H

67 6 18

‘ST’ FEd ©1 59 I8 FeR S § TR S g,
T frefafad sfafean a1 2—
Na,P,0,, — 2Na" + Na,P,0%;
M?*' + Na,P,0% —[Na,MP,0,,]" +2Na*
(M =Mg, Ca)
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TE FHUMHE GFd Mg Ud Ca?* 3T & faerm o
T B

(iii) omaw fafma fafy (lon exchange
method) : 38 fafy =1 ‘SHeticmse/gfee fafu’
ft wed Tl Tagw Gifeaw toHHafaene
(NaAISiO,.3H,0) Stefielge/qgfee  (Permuitit)
FEAM 1 WAl o fo difeay vgHifem fafeehe
#1 Naz *ff @ gad 21 FSR < H 3deh foam
W Frefatea fafme sfafen ed 8-

2NaZ(s)+M?* (aq) > MZ, (s)+2Na" (aq)
(M = Mg, Ca)

wfee/ Stefiase | § S | wifesm ol &9
T O & S €, 99 weltg Gifeay srize faerE
BRI SUER T 3AHT TA: TN FIH oF fou gt
(Regenerated) <Y Tt <ran %—

MZ, (s)+2NaCl(aq) — 2NaZ(s)+MCl, (aq)

(iv ) T IST (Resin) fafyr : el weR
ST 1 G0 & ®9 § Fyalioa ¥ed faf e
SR foRan sman 21 7 fafr Shteiree &1 gomn o sifue
T 7| wAEE fafEe ™ -SO,H 9YEgH 98%
FTefTeh 0] Bid & qu1 il | ifaeid g € e
fafem 9 (R-SO,H) *I NaCl ¥ SYER Hleh
R-Na ¥ uftafda fepan S €1 31 Na+ 31 1 it
T IR Ca2Wd Mg 399 ¥ fafma & #3R
el 1 g3 o <l §, ST (R = A5 HOmEE 7) -
2RNa(s)+M?** (aq) > R,M(s)+2Na’ (aq)

fSH 1 ?Trh'"f (Regeneration) Hifeam FARES
forer figemert foman s 21

T Rl ST (Successively) A -fafHaes
(H* 3TF o &9 H) de FwomeH-fatwes (OH- &
w9 H) {M™E ¥ yEIed w0 W Y foaftea
(Demineralised) T g™ (Deionised) &
ared fepan sran 2—

2RH(s)+M* (aq)0 MR, (s)+2H'(aq)

A fafma & 3@ wew |, H &1 faf
@ H IURId Nar, Ca?, Mg?* TS 3T ¥FIFAl g
Bl ST 81 Teld: 9 1 FShrA Biar @ aen S
Iredtd Bl S B

WA fagm

F1 A fafwa o g wehe |
RNH, (s)+H,0(1)0 RNH;.OH (aq)

RNH;.OH (s)+X (aq) RNH;.X (s)
+OH (aq)
OH 1 fafa o1 & sufter RomeA (M- CI,
HCO, , SO)) BN &Il 81 39 YR ok OH- 3T
oA faf e 9 goa H oA § sifaforan oien widl
1 ST HT I 2
H"(aq)+OH (aq) —» H,O(1)
YA A womeH fafmEel o WSH 9@ (Resin
bed) T ITIN i quf &Y G &1 ST €, o 3% HHA:
g T A a7 R oAl § SAfufehan et
gSifd Y ferar s €l

9.7 EESISH WISHEE (H,0,)

TIEGoH THES Teh Tyl T@E ¢, S qaferor-

IERENR: ‘EI'QFLH%'IT SirnfireR qfg @@ (Effluents) ED

STIR % ®9 § HH A

9.7.1 s\ e Tafirt

Te frefafed fafisl g @ s gehar 2

() IFTm RS F STligd Heh AUl WA hi

ST O 1 %H I@ T ATRd Hich SRgeH

WHAES W foRaAn S g

BaO,.8H,0(s)+H,S0, (aq) - BaSO, (s)+
H,0, (aq)+8H,0(1)

(i) =9 YR T W I=fipd doehe oo &
TorR[q-oTaeet STfaRiiehisl | I WRFIEE Hehe o
SeA-3{TEE W TESISH TAES W fohal Sl 2l

2HSO; (aq) 25 H0,SO0SO0,H (aq)

STl 3T

—> 2HSO, (aq) + 2H"(aq)
+ H,0,(aq)

19 =g fafa yarmemen o (D,0,) I o HH
T et B
K,S,0, (s)+2D,0(1) —» 2KDSO, (aq) + D,0, (1)



HESIEES

(iil) BTSN UUaEEs %1 etwifis eqred
2-Tfehert-anfaadia (2-alkylanthraquinol) o &&d:
SferdterTor g1 foan e 2

R

H, /Pd H,0, (m

STIR)
39 fafy 9 9 (~19fde) eEeeA WeEs ®
freRtor St g KT foran ST €1 qeavEg FH S| W
TAHT AGIT HUHRL TSN RFERES &1 Gigo
(SR 30 Hfaerd) e T foran S 81 erggior
RFIEES o 85 Wfawd deh HIZU Bg HH I@ W
e 1 SHe EUMHIgds Ut a1 sl 2|
TRy 1 feusifaa (Frozen) Heh S %‘I%Efﬁﬁ

RiFAEE U HI S B

9.7.2 siifaer Ut

IS SOl H BRSNS WeEE A WREHE (31
TR Ael) %ol | $eh qeA Hifden o7 gRoft 9.4 §
fa o 2

TS TIFTIES STt o Teeh ST o @l fsoi
1 9% TR H,0,.H,0 (FeFi% 221K) HI ol 2
TR H Y 30 UfRIa Higdl arcl BResT WaEe
ToreTam Rt 3TRIa i (Volume strength) 100 31’
B €1 100 3T’ H,0, Hizar 9 31w 78 8 fF 1mL
H, 0, ToreTa o qui 3702 o Hereared Hieh a1 dell &/«
W 100 mL SRS Gord eeft 21 e H 9 ¢ 10 ST’
o T H 51 S ¢, ST SHRT Hiza 3 Wwrd Bt

33Ul 9.5
10 3T H,0,, faere =t amesd aRewfaa #i

'

H,0, & ‘10 omaad faomm’ &1 o1ef € fF
H,0, % 39 foera &1 1 foeX 7 aM td <@
W 10 ferer sHerdsm m—
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2H,0, (1) > 0, (g) + H,0(1)

2 34g STP W 22.4 L at

68 g

IR FHIRT & SER W 68 T H,0, |
T A9 TS @ W 22.7 L O, I BTl A
Y T @ W 10L fefeX 0, 30 & oh faag
H, 0, 3TeReh A BRfi—

6 8 10
22.7
3Td: 10 @A H,0, &1 gmed = 30.0 g/L 2l

T 3% H,0, fae= 2

g =29.9g=30gH,0,

9.7.3 GI=AT

TIESISH TITES 1 GEAT STEHAed Bt g1 T
e q1 319 Weken § sqehi oAfvesh L=l i
o 9.3 o g9t T B

\95.0 pm \38.8 pm
i\ 1475pm  Nyqq g i\ 1458pm  Ngg o

faT 9.3 (%) T grawer § H,0, FT G fzact i
111.5° 81
(@) 2 Hreren 9 110 K a9 ® H,0, =i /=
fgaa =1 90.2° 21

9.7.4 TwETAh T

AT U ARI—SHl WeAH § BRI YIS
AYETTF q SAFRRE, Al F1d FLT T FS TA
stfaferensti w1 av F9 fR ST @ B

AR 9.4 TSI WIGHIES & ifaes o1

TR /K 272.4 T (%9 298 K)/gem 1.44
FAYIR /K 423.0 T (290K)/Centipoise 1.25
STY-<ME (298K)/mmHg 1.9 TEgdi® (298K)/C”/N.m” 70.7
BT (268.5K T 34 )/gem 1.64 forgd =TeTehdl (298K)/Q ' em’’ 5.110°
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(i) it Heam | H,0, SN o &9 H—
2Fe”" (aq)+2H' (aq)+H,0, (aq) >

2Fe® (aq) +2H,0(1)
PbS(s)+4H,0,(aq) —» PbSO, (s) + 4H,0(1)
(ii) 3Tl Hregd § 1,0, S9=E® o &9 H-
2MnO;, + 6H" +5H,0, — 2Mn*" + 8H,0 + 50,
HOCI + H,0, - H,0" +Cl" + 0,
(iii) & e § 1,0, SedisN® & &9 H-
2Fe”" + H,0, — 2Fe® + 20H"
Mn** + H,0, - Mn** + 20H"
(iv) &g 7e| 9 H,0, {T=de o €9 H—
I, +H,0, + 20H — 2I" +2H,0+0,
2MnO, +3H,0, - 2MnO, + 30, +

2H,0 + 20H"

9.7.5 WSWUT
T o HR UG ¥ H,0, 3TTEfed & S 8
2H,0, (1) » 2H,0(1)+ O, (g)

HTgetl 1 Tag ql &R w1 gau we (S hid
¥ fifed Tedt ©) 1 Sufkufd ok SR S it
IARG et B1 3: U W % W Y g hid Al
Al aE | e | T S €1 g ueh werEie
o &9 ¥ e S 21 38 ¥el o S0 ¥ @l S
2, WFifh Yol SRS TIHHES o faehiel STuEe
1 URa T <l 2

9.7.6 U

H,0, % Ie3 ®9 § AN oh HRT THeh SefTeh

S ¥ gfg Bl 5T @ 1 Tk Fw ST e e

W@ B

() =R Siem o SHehT SYFNT HE iR qen sl
& fatem & w9 § fRar s @1 gfadeh
(Antiseptic) & &9 ¥ I8 INR H ‘TEES’
(Perhydrol) ¥ ¥ =1 Sl €l

(i) THHT TN TieTY WaRe qN Hiead WhES
o i § fean @ €, S S=a e %
SUHISIR] o fory S9ant 21

WA fagm

(iii) SHRT STAN TESHIAM, TR 3TRA, WTE- IRl
den et (Fathelediftr) o Gyermo o faman
S

(iv) ST H H,0, 1 SYFN F&, HFS 1 ],
T-FI%T?IF[W W&WW (Bleaching
Agent) o &9 ¥ feha wman 2

(v) SSRA H,0, 1 TR Tiervi (Bfa) @A
(STROTET— A0 -fa501 |, =Rl den
afreifiter afem (Effluents) STER o, WEAES
o SffadR |, aifed A oh fow argsiet
Tgmetl qedtas enfe) o fean S ©

9.8 VRI ST, D,O

a4 Sl forqd &9 | Aifenta Ruged o <[ A<
% &9 qen fafma sifuferet 1 forenfaferi o
AT W HH Al | TR ICARA Wl o Aga
TTEEA R Al ek e § IR (By prod-
ucts) % ®9 § a1 Bl W STt o Hifeer o7 GRof
9.3 H fX 7T €1 9 STt k1 ITE <ARET ok 3w
itk M o g oo S 21 Serevone—

CaC, +2D,0 - C,D, +Ca(OD),
SO, +D,0 — D, SO,
Al,C, +12D,0 — 3CD, + 4A1(OD),

9.9 STEETSSINT 389 o ®U H

e H SEEEeeH iU Al § S gad il 2
Fo (S—eTEETREeH, U9F, T LS. oY) i wu e
3fUaeh AT, FAHM Al ST o <8 | T Sl
o affere |RU 9.5 | <wiiw T €

0 9ROl 9 W ? f eEEEesH, i %
(T S| 1) A H AR SIfeh St Jo T
TRl B, BTeliTeh SIZeEgisH o & H Ugue U2l 9
T 2 3| et SIS o SIS 21 Weue el
(STEETEIoM o 1ol SEIEeIST i 3RIfg o &9 o
Sufterfd o ®RoT) T faeist § ot wen W S
#Ha:faTe (Inject) FT R STEAELSH T STEATRASH
1 rfaferen 7 81 urh, et wr (R erserEgsT
Tl St €) o SeaHH sl i e W =iey) Fdifted
TIZEZSISH o Teh fafeiet &1 9 T0F el ot 92




HESIEES

|nult 9.5 fafus oMt gRT 987 | U Sl Wiel, TEHE a9 3T §
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TET W O g B ECIE R TIEEES IO Taust | wdm It

Fott kJ W (Tt yremar) | (EE-wmEEr) Bli) (Sa-3TeTea )
gfa A 286 285 2220 880 5511

gfd am™ 143 142 50 53 47

gfa ferex 12 9968 25590 35 34005

3 W o1 30 TMAT Afuh BIdll STEREEeH i 20 K
T ZeT T gferd i foman ST Wehar €1 sk ferg WEN
eft Skl BT STaTERAT Tedl 71 fom-fom enget, S
NaNi, Ti-TiH,, Mg-MgH, 3% o i &1 A
RIS i ¥ AT T TSRO A B fohal Sar
21 39 Hwet = WUk i SIEREg S o Hhel FA
FI SRfcdsh qeRThl ® @S HE o AT YieEed
feran 21

30 T3d | et fashey ‘grEgiam sreferewen’
B TEeeH srefereRe w1 qol fagid e w1 %d
BRI Y@ THT BESSH o ®9 § AFH ae
qERUT B| BEGNH iefoael w1 gEI g qel

AI-FSl w GeRwl fagq-sel o ®9 A A g
TIESISH o ¥4 | 21 €1 TR 391 | Ueell IR TR,
2005 § RS i@ | SREReNH w@Hlfad aeql
o $o o WY § YR TR TN URE | Srafea o
& fou 5 gfava eEerRgSH fAfyd CNG &1 &
foa T 9] o TEERgeH & Ufavadr HR-oR
STIhedd W % S@re STuri|

TSRSl STERIEGISI ol STANT S8 el | fagd-
I o Ty feman Strar ©1 U emmen i St € R
3Téeh €9 ¥ FeRE A SEEESSH o gUad i
1 T M AT aul B R Ul IHHRT SN
e & ®9 H & GehmI

9T

BIESISH ohelel Ueh S § Jod Teldl gelehl TRAIY] ¥ 98 Soigei ol GRANT 3 ol 1 Fi2iH sl
#1718 T faRTe AR 21 Tk o weeE Wi (H), R (0 @ H), ZEem (T H) ¥
= AT H haet T YedrwtnEa ¥1 e uiget e Sdion § wHmde & aeeg e fafre o &

RN AT GROM § gerep T A @ )

SIS W TEgIer Sifdage dc 81 Yo el | I8 Yeelt o argHed | el e I, gieith Sge
e  geelt ot T R AfGeged qcl o ohH W TEgeH w1 LM A

et T @ A 3R gfa Afafshan (Water gas shift reaction) gRI SERESSH At S
fopan et 81 98 ool STt o faga-oTUee | Ue-ScuIed o ®9 W WK Bl 81 SEeEesH H-H Thasd
ferdem Tt (435.88kJ mol ) el o <1 TRAMUET o HeA Ushel el o foq, atferehad &1 59 01 o SMER
T SEEEESH 1 SUAN WU 2 (Atomic torch) § AT STl 81 HoRe®Y A9 ~4000K T g9
S €, Sl S= el ol TS w1 afeet o fou Sue el 8

e 19 T STZEESIeH Sod faae Toedt o Rl 3fehd Bl €1 98 orie Hefi el o |1 Suger
uRferfadl & Gge St eEeRe S Bl W eEeRel @i dF SfvEi-emEties @ @evig (Saline)
TRYES, HEEaAISTh a1 Mok BEgReS qu Hifcash o1 SRATHIHHd eEgEs | anfiehd fehan T €|
3T TREYRS T o foT &MX-Tg BTegree SUgH ikt 1 enfvosh BEeRe (SIEWRTET B H,, CH,,
NH,, H,0) &1 & Sfer § srafus wew 81 oifcsd sEeRel w1 ST SrereeH o sifagfesi
(Ultrapurification) 2 E‘IS%‘IS@TTFI—W %‘g[ HqegH (Medium) & ®9 H Bl %I
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TEERSISH U BESSH Tolgs, Wel, STHI WA, aredtd s e weverqul ifient < forwer
qeEA Afafmanetl g B 1 uiqedta sifufeansti o ge wifcs sifamge &l g § ora=fad s 2l
SANET-STTHH W SEETZSISH 1 SUANT Uohe $o oh ®Y | il 8| a&qd: Wieosd § SRS 1 STan
TEUUTER $uF % &9 § HEwqul B (gTESre refererean )|

STl AT T, SEAEd qen ST U St geted #1 Tt U Sk sfieswio ¥ e sifeegol
R -1 T 3G ST A1 S ST h1 T ST § T TR T 7, Sl Sereet § wawergol
fifehT FIATT €1 STet ok 1] 1 sifehd GTEHT oh HRUT fcafersh Yeid Fepfd it &, fored wet otk o werdd
SIS TS e H ol HH TRgSH S¢F o fu STErE €1 5 (F) Yo Yehfd o SR W I8 AR
TN SifeTe At ATt & S0 foaeirash oF €9 § SHaeR Hdl © (W) Th SHILH (3T 7efa &)
el o &Y H SHEeR Al € a1 () T€ HE YR oh BESE &l &1 Sl H 3k vl i s "B
o ¥ Sl SR B Sl €, S AR Hewd o fou el ehRer €1 el 1 STEIEl qef T haRal
Sfefreree 3iR Tyelfoa 3 fafaaet 1 ST w¥ch g &1 S 21

Ol 91 D O Toh 317 Hewaqul Afireh 2, et fofor wnemor Siet o forga-aTees gru fevan s
21 TR ST AR Rl § T % w9 F fRar S 3

TIESINA WGATSE H,0, %1 TEHACd HL=A il €1 391 STam sieifme foiom, simfy,
TeuoT-FE0T, SAEifTeh den sRe] Sfewe SUER H geg ®9 § A S 2

AHEH

9.1  TIEEISH ok TordRIeh O o SR W 3Ted ARult § st feerfa i gfaada sgwsul

92  TIESNH o FHEfE o AW fafEy qen SdEt fe 3 aHeenfenl w1 s S|
1 2

93  w Ui o eEge T THifvaes i aTyen fgueEiivas w9 | S uren S 82

94  ‘HiA THHEIT W WG SEETEGSH H I HY TGN S Wkl 22

9.5  fo-sraee fafy gRI SReERgSH 983 TR R T JHR oE <1 T €2 39
o Sga- 1T 1 gt 22

9.6  frafafed TN ®i g0 HifFT—

@ H,g MO,s
) COg+H,g .

(i) CsHy g B8H,0g _.
(ivv Zn s NaOH aq FE

9.7  STEeTSISH i stfufrareiierar o T&i § H-H ¢ w1 a1 Tedt & uRomdi shi foe=rm
it

98  ESISM o (i) ToREM =, (ii) SoeR UREE A9 (iil) TeH WS AR § e
1 T &7 SN g WSy

9.9 T TS THEl SAfafRaen o YR W SRy o seiagi[ = SRERE & hH-HH
9 e g 2



9.10

9.11

9.12
9.13

9.14
9.15

9.16

9.17
9.18
9.19

9.20

9.21
9.22
9.23

9.24
9.25
9.26
9.27

9.28
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T 3 T HW & fF (C H,, ) ek SRS 38 7 a1 &R i At &
FHAN? A IW HI FfFETd e

IREEHIHIHATE BEgEe (Non stochiometric hydride) ¥ @19 &1 THzd €2 &1
g & ergett @ U AR R STEN Y B2 S0 ST T AEE SeEy)
BESISH HEN & foaU Ui gEeRe g THR ST 87 T9amEy)

whae R dfeen § WA TEgeT 1o ATl erReieH e fhd YR w1 it
27 gmEmE

NH,, H,O o1 HF & ¥ fohqeh1 Tregior s+ 1 aRAT Swaad oTifer & ofR o2
AU TGRS S & WY YaIel ATfHAT hich S I hd T N T CO, (S
T qUREa A9 €) w1 STAN €9 Y Hehd €7 THARY
frefafea #i saftea wifse—

()  CaH,, BeH, 9 TiH, & 37! gl g3 foe[darcishal s o Hl

(i) LiH, NaH d21 CsH 3T 07 & 9gd gT oA |l

(iii) H-H, D-D @21 F-F @i 37eh su-faaism eedt o agd ¢ % 1l

(ivy NaH, MgH, @& H,O =i 9gd T 9= 0 & hH ||

H,O @ H,0, #! JEe %1 ger Hifsa|

STl o Tod: WM § 9 o GHE €7 SHeR o WEwd ©7

F, o o1 I 1 SAafoRan | SRRl e STeR o Tal W faER SIS T6 sy
o 1 ot wfteist stsrdiera/sTT=fa gidt 2|

foetfefan sifafana 1 o F-

) PbS(s)+ H,0,(aq) >

(i)  MnOj(aq) + H,0, (aq) >

(i) CaO(s)+ H,0(g) —>

(iv)  AlCl, (g) + H,O(1) >

V) Ca,N,(s) + H,0(1) -

I Fl () STA-TT5H, (@) A==y (Redox) a9 () SierarsH sAfafsranst
¥ affepd shifaq)

T o TR Y 1 Y= T Socl@ IS

Sl w1 et U Tl wSRAT o N w01 227 g Hife)

Teeifig e fafmeas fafy R wer wo & ggehw & fagid T fafa &1 g
Eainiy

T o ITIYHT T i M et TEEE g fafam)

BRGNS WIFAES o 3R Td U= &9 i stfuferanet gr ausmsu|
ferafafsr stet @ s arfaferan 22 9 o4 oI foman ST Hehen @72

1 feraffra = STga wier S-weisEl | SeEnh 22 4 e, 9 38 SuEn Sl am e
ST TRl 27

Segel Te Se Gulterdl | Sel 1 SURFdl i HHSE)
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9.29 STl T HH G 0T 38 fIerash o 9 H SYAN S 22 U8 R YR o Aifih-
(i) et Hehal € AR (i) STol-3Ta5e T Feohal 872

930 H,0 T8 D,O % Tl 1 W4 T I 379 AG € foF D,0 T TR $a-FarsHl o
w9 H A S Hehal 872

931 ‘S@-3T9eed’ (Hydrolysis) @ ‘Sier@sH’ (Hydration) W& § &I 3@ 22

9.32  IEUN BIESRE TRE YRR el ANTHI § TG GeH el HI F1 FI B Hohd &2

933 TTHIY] ShHIE 15, 19, 23 AT 44 A1 T A SEERSSH § Tfafohan X gEgRe a9
&, o ST YehRfd @ 9 a1 SN HU1? WA & Ul Tk SRR i Gl HITS

934 e UeffatEm (111) FNEe Te WefEm FikEs i Ter-3ten (i) | i, (ii)
3T 5 W (i) &TRT STt & AfeRd w3 S, @t o foRA-for fafim scamef
T M HT? Tl ATAF &, el THEHS R i)

935 H,0, foisH %R o &7 | %y =R F 2 fafau

936 Trefafed v&i @ o9 o= gmer 22
(i) e srdfeqemen, (i) ewrgeHER, (iil) fam, (iv) wm R 9 gfa
srfaferan den (v) oM g



s-&dich dvd

THE s-BLOCK ELEMENT

ELE

A U o ST oF d1% 3M—

o &R-Tgell We Sk AlfTeR! o A
o &g TI-ugel Td ok ATkl ok
T STTTALTOT Rl THHA Teh;

o TUitiE U Hied Hifead T shfewad
o Hewaqul AifireRt ok fmfor, 7o we

ITATT T UM HT Hohl;

o ifcom, Wiy, T-ifvrm 9 Shfegem
F 99 TEd o 9 § 9 TR

Weheh 10

T UF &I T&T STg-W9el & 99 avd 379 Tygl o o7 aval
@ &2 qun 7 R gid &1

3ed Rl | s—scifeh o o & avdl o o ifay g awad
s-herh | Sl 21 Sfeh s-sheish W sifuhan 31 &) seiae B gahd
&, 37d: ohelel & €1 A (1 921 2) s—eeiieh deall o Sfaid A 1 Hem
a1l o qd B— olifeEd (Li), WifSTH (Na), WeR@M (K), ®siieaq
(Rb), HifS=m (Cs) T& Hi~E=M (Fr) | 9MFT €9 9 3 a7 &R &1gstt
& €9 H 9 S €1 =k 3 5ot o T Afafmar ek g gEfa
% SRS I €, THMAT 3% 4 Iqe’ wed 81 fadt ot o
% §— o™ (Be), HHIRMEH (Mg), shieqad (Ca), i@
(Sr), 99 (Ba) Td feam (Ra)l sRifeem & eifafed o 0=
R TS ogetl o W ¥ WM S 21 df R sfedEe U
BIESIFISS hi Uepid A4 Bidl € Td 4 AfeIge HH=Ta: - gt
(Earth-Crust) 4 oo % Wﬁ e HAT ﬂ'lﬁ’ ed %I

R urqell o Wifesm T Wl v wen ¥ e ®, sefn
wiferem, welifesm Tel EfSay 3eq 761 § 9T S| 21 hieay T
arf fea ufema axar @ (RO 10.1) | iaam & stfueshan < o1y
el R 229Fr 1 el o7y " 21 Toe €1 e ey e
1 i Iufeerfd & SMuR W hfeaan den HifyEe w1 e
FHHI: el e Dedl 71 LI e i@ w1 Sucted 9gd %A
B Siferm U o9 uig ®, S Weaw &1 e o de
sheret 10710 fgerd & (RO 10.2)1

&R gl 1 WHM Tl [ [Scpte T ]ns! qel
8 - Aigel 1 o= [SFe M ]ns? 21 eliferm o s,
S hHeT: w1 9 o 2 o WH qwd €, % b 10T 7 ol o 3
el W foe B B 39 STETd SaER o R0l ST e A Sieh T

* Qo] gag R Yl 9Ll Tag -9 weerd €1 T A (fuselt g8 Weer) o wider @ S %ok @M
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e ot o TR Al 9 o o g g e )
wAiforr o wgd o U1 SfvEE den sdifeEn & wgd
QU1 Uit EE o ON o WM €1 3§ YER i
forehot Tamand et |Ret § fawi Wa (Diagonal
Relationship) & ®9 H ¥fd &1 St HEus 3
\‘3‘I|"~ii:|°h 3Th X IT 3¢h C’:*Ilq?l/rﬂ\“"ll Sl <hl HHMH

B E forehul Weid w1 qEA SER 2

T GANT HifeTd qen wiefE e
fegarst Trifyem eIR ohfeaad oA Sia atel o
TEaEa W UQ S B A MEA S fwanst, -
S hl 'Fl'glfﬁ (Maintenance Of Ion Balance) 3ﬁ'{
o1 378 F=ROT (Nerve-impulse Conduction) 37fg

¥ qeqol gfgert fam 2

10.1 & 1 oF dxd : -G
&R &gl ok THrEfTeR den ifass oi  war-shars
% W T Ry w8 e e *
AT, Hifeieh qe THEIfeh ToN w1 farerer =7l faman
T @1 2

10.1.1 SeRieh Ta=mg

Tt &R ergati % awdl § UH HASl Soiee[ e ©
e 3Afad TE I Bl St T HT GEAT Bt §
(FROTt 10.1)1 37 q@l o aRad HieT H 3ufkerd
S-SR I MMl ¥ WH o &RU ¥ AAfdsh
o q U HWaAST A M¢ 34 &1 3% A
Wehfa o et e W &l ue S 2

A fomm

SRR T o1 H T Bl 21 &R gl 1 qeaT] qen
e B ot § W 9 e S H W Sed! S,
1iq g 3SR Li ¥ Cs d% agdl 2|

10.1.3 STEAT TEedt

&R YTqst o ST Ted! 1 1 ¥gd SH Bl 8
IE o | cifeem 9 e & $IR A" S W %A
21T WAl ¥1 THRT FRO I8 T T ded gu AR
3TEY H1 ol § 9¢d gU TH-3HR H1 G906
fesh &1 STl @ qe dRiad Soere AHeEE e
g Fefi-wifa uffem g 2
10.1.4 =S TSredt
&R eTg3t skl STeraier Toiedl STafie SR & o
W el S 2

Li*>Na*>K*>Rb*>Cs*

Li %Y SIrisr 1 " Sifuenad B 8, sEife
wiferm o HAfeehien e (I — LiCl.2H,0)
Sreriterd e 2l
10.1.5 ofifdqes TOT

&R ¥IqU 984 & R, gcish! a1 <iel o THM Yod
Bl 81 W€ R BH o 0T g S S Bl
2, S ofifem § SifsT = 3R e S W % g
ST ©, =ty wefeEm g ifead w5t qor o g
21 81 &R Gqel o Tl U FUih Y B ©,
S 3 1Sl oF WA Teh WA soide i Sureerfd o
T S = gael Hifcersh 54 %1 S9d 1 &R 1y
oI 9ok STaUT SATRAhReh SaTell i SAfetetfors T
TS A €| SEhT RO € € Toh Serell i HoH1 ek

T | i | semeit famm

o I BYETY AEIAH TeRA 1 359 FHoll-&R T I L <t 2
Hifeam Na | 1s?2s22pf3s! W'ﬁgﬁﬂ%ﬁ‘[g‘[ S T SR W M%’Fﬁ
WeREm | K | 15225%2p83523p%4s! ¥ A A Wﬁ ST = et T A
waitead | Rb 1522522p%35%23p°3d1°4 s24 pt5s! ;ﬁg i ¥ I AR W T |
difem | Cs | 1s22s22p53523p°3d 1042 e

4pf4d'°5s25p56s'a [Xe]6s! arg Li Na | K Rb Cs

wreem [ Fr [ [Rn]7s! | fofosh ot | dien | SR | @ s | Sfen
10.88 — NP Anm 670.8 5802 | 766.5 | 780.0 |455.5

&I TRl oF TRETU[ST ST SR ATad GrRon o fohdt
fae oad o weifuss g1 81 WHM-%AE | 9y
T o HY-TY Y] H AHR aGd Sl 21 TH
AT 3E (MY &1 TR 3Heh Sieh IXHY] ok

3Td: &R UTgell i 9ok SoTel-Tdeu o gNI
TEEMT ST Tehdl © q ST Wigdl o1 T saret-
YHTIMEMT (FeiH hISHIST) 1@l TRHTIS STaeiyur
et (TR Useliei Taeehldt) g fohan <




O E

el | g el ol STol k191 g0 faenia feman St
2, 9 YeRTYI-SFORINT0 o HRUT 4 TeIer 1 GRemT
Y 21 TH O o HROT EiSE qen qeiEE w6
T TRl TorRl T | goiE & ®9 H fRAT S 7

10.1.6 TEA{TH IO

q¢ R AUl HH A T o RO Y
st fenamefial Brdt €1 gent ferameiierar onf o w

g = w9 St Sl 2l

(i) o o | rfafeRaTIiierar : &R e a1 i

Sufeerfa ® wfem & it €, Fifw ag w6
Iufefd o SR aAIZS e BRSIFURE i T
T S &1 A SRS | e § Soret sfeEe
T € Sl R wifeaw wus: dleieEs
qUq WeES 1 WO Sl €, Seih
Tgel g YR SAES AP 1 FEfor e 2
FW AFRE I 0, 9 ¥AFH!, - K', Rb”
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4Li+0, ——2Li,0 (AF9rEs)
2Na + O, —> Na, O, (TH1EE)
M O, MO, (R 3THEE)
(M =K, Rb, Cs)

T Al STaETEel § &R H SifaiRoT sTaen
+1 Bl B oliferaw sruaeEey O | Sufterd
TELISH § SAAfHa Heh BeRe, LigN 1 ol
21 39 YR liford = e S 71 &R
HIqatl 1 Ay TS S o Ufd ITeR! Ifd Ak
o U] HEROA hAfq | Wl S 2l

T Cs* w1 Iufeufa ® TR war )

IEEITT 10,1

KO, § K 1 Sfifiehtor sfereen 1 &7

Kyl

R AfFEe &I 0,9 @& S g dfw
TR I 7, 3T TEH K Kl SHRART

sTEeer +1 Bl

WRUT 101 &R gigeil & waTivees td sifas ur
(Atomic and Physical Properties of the Alkali Metals)

T[T wifoem | wifeam | wefomm | weifesm | wifwam Trfaam
Li Na K Rb Cs Fr

TIHTU]-ShHIh 3 11 19 37 555} 87

] TFAM (g mol?) 6.94 22.99 39.10 85.47 132.91 (223)

goraRleh fo=ma [He] 2s' | [Ne] 3S!| [Ar] 4s! [Kr] 5s! [Xe] 6s! [Rn] 7s'

@ Toedt/kJ mol! | 520 496 419 403 376 ~ 375

SterdsH Tt /kJ mol! | ~506 -406 -330 -310 -276 =

et 5531/ pm 152 186 227 248 265 -

A 5 M+ /pm 76 102 138 152 167 (180)

e /K 454 371 336 312 302 -

FAUIh /K 1615 1156 1032 961 944 -

/g cm® 0.53 0.97 0.86 1.53 1.90 -

e fava Eo/v M+/M) | -3.04 | -2.714 | -2.925 -2.930 -2.927 -

o ferg

wdea ¥ it 18* 0BT 1.84%* 78-12* 2-6* ~ 1078*

* ppm (Part per million),

RIS %, " TAHESH: Jeal 1 dRIadl; SHeh! JUSI o HUd Hea 1 9F
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(ii)

T oF WY ATATRATIHETT @ &R oTge <A &
e AfIfchan Fen gl Ud SEalEgSH
A 2

2M + 2H,0—>2M" + 20H" +H,

(M = &R #19)

T <liferm oF E° o1 A 2Afiehad Sl Bl
€, W ST o WY THHT ATulmAEiea diteam
%1 o o ¥ €, Sieh Fifgaw o E° &1 0H 31
&R TGSl 1 STU&T =7 Tk BT &1 e
o T8 AR 1 HRUI 3HH BIS STHR a1 AR
SIS Sl 51 BT 1 3171 &R 4TqU Sfcd o 91l
faepiel stfufsren st 2
¥ 4R 1T T (SR-Ueahielet, TEi sreifan,
Ueehted o) o off sifafewar et 2

(iii) STEETESNH ¥ rfufsmarsiierar @ o 673K

(iv)

(\4]

(eiforam o fIT 1073K) W &R 91T STEEEgSH
T arfufsrar Y gRgEe ST &1 9eft e enged
o BESEE S Td A e 1 39 BIEeEel o
T 3=9 2 2l

OM+H, — »2M'H

eleH ¥ arfaferamsiterar : R e gdisE 9
it vae stfaferan e ot soEe M* X
A B, BT oM o BelEe iy ®9 9
TEEASH B §1 SHH] HROT AT H 3=
$ETUT- &7 B 1 (€FTIA o hRUT UM o Solari
AY 1 T e gaurd’ el g1) s
P H1 SHR B ¢, 37d: T8 TABS 3 &
TAFT Y I foIFd O HI Al aEar g
21 Hfth 92 SHR H1 FHOTEH M 9 fopd e
ST 8, THfT Sfiform TeeEe Yedase i
g afere <3 2

AT WRfeT : &R Y FoIel ST o &Y
o et €, T ofiferm yeea Te Hiteam
oIy T € (TR 10.1) 1 OHE RS
fawe (E°), S eTd=mae e 1w €, Syol
REdA T fareE e 8-

M(s) ——> M(g) Feadmad Toredt
M(g) — > M'(g) + e 3T Tt

A fomm

M*(g) + H,0— M (aq) Ser@sT Toedt

T S99 1 TR BT B o RO SHH]
TS Tt o1 W STfUehad erdl 8, S 59
I=9 FUMHS E° T qAqT 39k Yool TIadH
B Wi gt &L 2l

IETETUT 10.2
ClL,/CI & faw E° &1 AF +1.36, L,/I o
faT + 0.53, Ag'/Ag & faT +0.79, Na*/Na
& faw —2.71 © Li'/Li & fag -3.04 2
Frafafad w1 37T =redl g3 STo=Es &l o
ATAR e FTT-

I, Ag, CI', Li, Na

kSl
FH I YFR T : Li>Na>1 >Ag>Cl

(vi) T 3T | faeram : eR o] s emifan o
qoreiel 1 i § gk faeem & W1 Teq
et gl © A T vt § faga w1 gEes
g1 8-

M + (x + y)NH, ——[M(NH,), I + [e(NH, )y I
foaer &1 e W STEHIRd goldel o R
BI1 €, S STATHTY &5 1 G STl ol ST
ok T 1 el T YSH i &1 STHRd
fa@ad  HA{Fd*1d  (Paramagnetic)
BT 2, S D 9 U @A W BESSH i g
LT 2| Forawy faeed | UHEe J9d B

M (amy + € +NH; (1) > MNH,,.,, + %2H, (g)
(ST&f 'am’ WWW%I)WW
H frer 1 o @ A a5 S @ SR T
gfdgad (Diamagnetic) & T B

10.1.7 SUART

Sferm 1 3T Hewaqu fHsgett & fmir § g

%I Wﬂﬁ—é@ﬁmﬂﬁﬁaﬁ g (White metal)

e &, Fored o 1 feafir s St 21 Ui

& Tl freret ofiferem == v o1 fasig A ©,

FSTeehT START ST o Faior § Brer 21 Heifiem o6

Y IHH! MYG * WA FII-T2 (Armour-




O E

plate) S H T THREH 1 SYANT A9 AR
sifaforanasti oh stfafiaa fompq Tamfes I 9 ot g
21 Hifeqq %1 3T Na/Pb fHsig # = ®, s
PbEt, 721 PbMe, o Fmfu & fau smawas 21 &
FTeeig AT 1 ST 9d H Ut § STqehedd
(Antihknock) % &9 | Ba1 o, W 3@ 3TfeeRdT
e ° HERfEd (Lead-free) ﬁgﬁamwgﬁm
21 g9 Wifead o 1 STEN AfusE Rige o
3fideteh (Coolant) ED Wﬁ%ﬁ'f%l St fwarsti o
e w1 el iR B1 dfrm seiEe w
ITA SEh o Y H qUl WEH BEGES
SYANT G5 |9 o ffor # @R e SRatiEe &
e o €9 § off i B Hfa 1 STEnT g
aga@a (Photoelectric cells) T gl %I

10.2 &X ergefl o HifiteRt oF
HAHET  3TTTA&T0T

&R UIqel o |l AifiTen AR S i o
B €1 T W o sl oh WEre SAfueeron whi
faa=m el &=t <1 @ 2

10.2.1 2ATAES T EESIGAES

9 o SR H I8 H W AfEH I ®9 9
HHAIATRES Li,0 (T8 %® TeEs Li0,), difead
THEE Na,0, (Td $5 YW FES Nao, i)
T €, St weferam, weiiferm qen difsaw gm
SfeEE (MO,) s g1 e uRfeafai o M,0,
M,0, T& MO, Y& &9 ¥ T S Hehd &1 HIg-3Tai
T STHR TG oh FI-T Wadge! ad o et
& i o ot gfg B 21 SHRl HRU et
Sel-99d (Lattice Energy Effect) & hoa®d 9
FUEAl 1 92 SFEA R TS 8 R R A
TS TRETATYeh STt STTfed BIhT BTegiaEs |
wfEfdd & S 2

M,O + H,O——2M" + 20H"

M,0O, +2H,0—2M" +20H" + H,0,

2MO, +2H,0—2M" +20H" + H,0, + O,
IS A T SRS Td WS WEF e

T, W gW s diel o1 AW 0 o B &1 W
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seEe oft ST{gehid (Paramagnetic) g 2
STFTE e TEA | Hifeaq WGEs &l i
% €9 H YA § @ @ e

IETET 10.3

KO, STIdesha i gl 872

'

KO, @ O, ¥ U% gfid soeeH nn2p
sfvges sfded | 8H o &R0 KO, 3Tdae ™
7 21

AR T STA-ATHaT T W TESirEe
vaq freeea 3 e €1 &R orgetl o gEgiEe
FeeTaH & Bid &1 A STl H STcafties SO o Sedsi
o Y AT W ol W B| Sl H Tk o
FHROT el STerisH 2

10.2.2 &AES

gR ugel & TeEe, MX, (X = F, Cl, Br, 1) 34
Tl dd T, e 3w g #1 5=
STH SAFEE, TESIFITES AN HIAE FI TEGRITH
I (HX) o 919 Afafenan shich aFman S ekl 2
3 Gl TeES! i T Tl S= SRUNH Bl
21 &R Mg o WvESl % A He 1 A o H
1 3 981 W HY BUMHS Bl Sl &, Safeh 39
&N el o FANEE, SAHEE G ATAISES & A HO
*1 A ek 399 famdd eiar 21 frdt wrg-faeie
eI A He 1 | T3iNIEe ¥ AFICES doh gHall A
FUTcH Bidl STl 2|

Tl TS 9% 1 HH SHIM RIS >
FANES > SHES > AEEES & AR el 2l 3
Toft BeEe St § ol g1 &1 9 | LiF &1 f=
fociaar sH®! S=d Se Sei (Latice Energy) oh
FHRO T Csl &1 7 faeaar Cst don - &1 f=
ERRIEEICT| (Hydration Energy) o R 2 hifeEm
o I RS UUFTA, UHIEH iR ufeer uEiee o
ereie €1 LiCl T o «ft semeie 21
10.2.3 ITTHFAT-3TTALT o U7
-3 9 B €, T | wE woenedE
TeH W I eEeiedd U Bl €, SE WA W
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Sl THE e Wl ¢ Skt 3T, H,CO,
[OC(OH),] HeHl® ¥, H,SO, [0,S(OH),] &R
oAUl SfeE-oel o WY @Eu SW 8l A
HYRUEA Sl Yoreiel e aen i e
2§ T HEME (M,CO,) T BRSNS wHiEel
(MHCO,) @1 g wenfae srafuss & 81 <
Tl § TR Y AW eAfRE @WHE Sedl €, o:
FHEMS To BESSH HraHel 1 T ot Sed 2l
wAiforem e a9 o gia eI TEh @ e €
ST 1 SRR Bl BH o wRU I8 98 UMM
COz =l ford &Y sfuss Tl Li,0 T CO, #
foe Tl 81 THoh BESISH e o1 3k 3
e ® T g 2l

10.3 HIHIIH R TETAd HTER

frfafed HROT § SifoRm 1 SHaeR STHTd o—
(%) THeh WY Td AP (Li") &1 STHMEN BRI
3R, (@) 3=4 YAuT-GHal (3Tl ST/ $T99m) |
ufoTEE wiferm difThl w1 Hewash yaid st
il &1 gl RO F wieten foetEen § qomeia g
T liforan trifkem @ fospol day <giar 2, forgen
Ui A (TS 10.3.2 H) T w2

10.3.1 Ffo=d Ua 3T &N orgefi |
IEAART o g fog
(i) ofifeorm srafus #eR B1 THHT Todis T
FIYAIH T AN et ki qorl | stfue 2
(ii) ofiferm &t AfafRamsical =1 &R orgst &
TET G A ¥, W T AT STIAER
F1d HIA T 9g H 6 F Horawd efeEm
TEId: THISFIRE (Li,0) Sl 21 31 &
1getl o foadia ehferm Igee o6 | stfufshan
FTH AEES (LigN) o o1 < 1

(iii) LiCl 9&=g (Deliquescent) 2 Td BESS,
LiCL2H,0 o ®9 ¥ fwefad e 2, sefn
I BN UG o FARIES TEee el M 2l

(iv) oiferm TEgSHHEHE 3 o | e
TE €, Selleh 3T &R 4T 39 BESNHHENE
T B

A fomm

(v) <ifog wared (Ethyne) ¥ sifufean ek
TYEAEE (Ethynide) &l ST 8, Safsh 31
&R Ty UET el B

(vi) <itforam A1gde MY 1 W Aform sffeEs,
Li,0 31 B, Sfeh 37 &R 1qu Asee fasifed
BT RS Wl B
4LiINO, 2Li,0 4NO, O,
2NaNO, — 2NaNO, + O,

(vii) 3T &R 41gell o WIANES Td faaEs &l
& ¥ LiF T Li,0 5@ ¥ %7 foeia g

10.3.2 ciifoem wa Wity o
wuaret o fag

wiform wd fifeEm ® garad e w9 9 fearei

&1 7ok HWH R o SR Tl Eal 81 Li 991 Mg

1 THATEE 551 %I 152 pm 991 160 pm €l

Li* a2 Mg?* ki ST&feh 5531 6H9l: 76 pm TH 72

pm 21 wifermg wa Awfyrmg & wgead

frefertad g—

(i) oiferm wd BfeEm oo anf @t o= enget
%1 gl § R a1 Bishl UIqU B

(ii) ohferm wd T=ifeem St o @ o uf 9
st Y €1 5ok STTTEE U BEeoES
gd FH YA 21 SRS TRH HH W
faefed &1 9 €1 <A & AeSSE | W wEm
HTh ELEE FHW: Li;N T3 Mg,N, T &I

(iii) Li,O T& MgO 3iferdts oh aTifeem 9 eifafsran
hich YW (S Tl o 2l

(iv) ohifersm we Trifeem ageti o see T/ S
R WA fomfed gt 3Tk sifaEe @
CO, s &l JAl & I eEgeHHEe T
T &

(v) LiCl T MgCl, woHiat ® facia €

(vi) LiCl Td MgCl, EEIRISE (Deliquescent)
AR ¥ A S faeeE ¥ LICL2H,0 T
MgCl,.8H,0 & &1 ¥ feeliga i 2

10.4 Wifeaw o < WE@YUl
=rfiTeR

frenfieh TR R Fifeam & gewyel A §: dfeay
FHEM, e TEgaEe, Hifedd FaNEe T Hifead




O E

qERENE| 37 AMeh] oF STEfn o Td ST
1 ol A= fRa S @ R

Hifgaw wEie (&1aT WEr) Na,CO,.10H,0
HIYROTGA Fifea® wraie ‘ared fafy’ gry a=m@ s
21 39 ufhan | o9 ¥ ¢ T difeam eRgemeEne,
e EEgSHGEe Td Gifedd FNEe &
AN O yeEftd g 2, ey foe g g1 it
TESSMEEMS, CO, TH # Hfeaw FANEes &
S ¥ dgw 9 foeer o yarfed & a9 S
21 =l Ued oTifTEW wEHe SR fRt sriftEd
TESNAHEHS SFa ¢ Tqol yeRH 1 stfufmarg
Frrefafea 8-
2NH, H,0 CO,

(NH,),CO,

(NH,),CO, H,0 CO, 2NH,HCO,

NH,HCO, NaCl NH,Cl NaHCO,

TH YRR Hifedw aEEEe & fhed goem
ST -
2NaHCO, Na,CO, CO, H,O

TH YA H NH,Cl I faer@[ 1 Ca(OH), §
sfafan W NH, *1 A WG fowar <1 "kt €|
ThicHaH FANES FE-3cIE o ®9 H W Bl 2—
2NH,Cl Ca(OH), 2NH, CaCl, H,O

Te] I8 Seo@Hd ¢ Tk ged fafy @1 suEm
WM e o frr § T R St weRar €,
Hifer TREH eESSHEENE Hi i Tt &
FHR 8 I FARTES o Hgw faorm o sty
BEGSEMENS o HAN §N E&fUd wTN §9d
& 2
hudl
Hifeaq @ vad e 39 8, S SwrEee
Na,CO, 10H,0 o &4 H T Sl &1 8 * ¢re
Trer’ (Washing Soda) ot sed %I Tg ST | ST
T ol 91 81 TWH FH R SRR HedE sa
TR AR § agal Sl €1 373 K 9 S=4 a1
W HHeEgE Il ®9 ¥ Yk € S € T Tk vEd
o 9 | s<ot S §, fE ‘Hrer T (Soda Ash)
FEd T
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Na,CO, -10H,0 —*X_3Na,CO, - H,0 + 9H,0
Na,CO, - H,0—*2% 3Na,CO, + H,0
e TE

Hifeam wTae T HTEHS JTel TN STel-3Tqefed
iRt & faere s 2—
CO? H,0 HCO, OH
SUGNT
(1) & o JSHI, YaliE Td e H;
(2) i, GEA, SN T HIH Gl o 901 §;
(3) T, U= TS o6 g H; 3R
(4) JARTENET H YU TS W favedor #

sfrte o &9 H
Wfeanw FAREE (NaCl)
Hifean wAEe w1 g1 @d 9qs wia ¢, o
ST 2.7 9 2.9 YGe (HNITR) qk oo Bl 7
TN <90 9 <91 § TS STl o STSHeRo gRI HIEROT
A et feran STl 21 AR <9 | g U SRt gr
T 50 O 29 T8k b1 Icqeq Ufqay fwan smar
21 STuftshd 9, S oA T o feheeeiieno 9
e fepan wman €, wifesm gothe, shfeqan wethe,
ShicHaH FANEE Td HHIREH FANEs AYLS o ®9
¥ B T hfewem e CaCl, Td Hifersm
FANES MgCl, H1 |G H FHROT ITH J&&E
(Deliquescent) & & (31q F WY argHed
T T T AT F §) | Y5 WSTH FAREES qra
F oh fou oTafsha @aul &l SIdt i gAaq 7T o
e e 8, e sifeeia sfsal gerer & S )
el T 1 BESeH iNEs 19 ¥ Hgw % €,
a9 Gifesm FNEe o fHed gue = W 2l
hicHaq Td HHIREY wiNEs Hifedq winEs 9
fereh faetd H o o faeem o € ®d B

Hifeaw FANES 1 Teris 1081 K 81 S
¥ gowt foe@a 273 K W 36.0 g A 100 g
S g1 d9 deM W faegd W favie g9 @
Ted 2l
SUANT
(i) TTURV THER F ®9 H, qAd
(i) Na,O,, NaOH Td Na,CO, M Hl
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Aifean gEgiaEs (i AT ), NaOH

TR W Gifeaq gESiaEe o1 IR
FRER-HeR Hel | Hiead Feires o s
g fman Sar 21 wehd helle e e UAIS
SN Hieh AaU-Sd o1 for[q-aTaered 9 | fohan
W Bl WfETH U ekl cheiie W fawfE g
bl & WY GYH eI Hfeqd THRH S 2l
I W Tl 119 qo et 2

HAE : Na e ™ Na 0™

TAre ¢ CI —>%Clz+e’

I <t ¥ ATl Sk Tifeaw eEgiEs
TS BESSH T 2l 7

9Na- YR  2H,0 2NaOH 2Hg H,

Hifean BEgiEe TNUE vod 3| T 2l
THT el 591 K €1 98 STl § s @ o g
G foerm s ©1 Hifeaw eReeEs & fhed
T (Deliquescent) g &1 Ude W wifegw
TEgeEe faerm argHea co, o sifafswan st
Na,CO, S 2|
3T
() WEA, FES, HAH TH T 6 T WA

fmfor o;

(i) Yo & ufsheor H;

(i) STRATES ok g H;

(iv) TE-STR H Gl TS0 o AR H;

(v) TS 991 U qal o fafor o; den

(vi) TERTSTET-3Tf e H® o €9 H|

Hifsan FEge-eie (AT WeT), NaHCO,
Hifeaw B FEHe i ' sfeh Gt off el S
T, iR 78 TRH FE W faufd St Fe-ersiEe
% gaga 2 2| (FHfay L, e onfk H se-ve
5% 81 9 €| Werd: 9 ook ael URpieed (Fluffy)
T S 1)

Hifedy eRSSH-FEHe &l Tifeam HeHe o
foerm # CO, 9 & Ty ek a1 S €1 Hifeaw
TRGISFHENS 1 ¥ad =01 wH foe™ gH o &R
Yreh €1 Sl 21

Na,CO, H,0 CO, 2NaHCO,

ifean gRSSH-wEHe o W § 7] gfaush

A fomm

(Mild Antiseptic) & &9 |; W g ey a9 #
off g 21

10.5 Hifeaw wa ey =t
A SuAHEr

70 fFet & o9 9l U 9T Afdd WO
00 U™ Hifead T 170 TH GOREH Bl 8, Sefh
Tel oheiel 5 UM @l dfe 0.06 WH Bl 2

Hifedd o J&ad: SaUsRiE 5a | e
T AT, S RIS ) B @A, U S
21 I8 A -Gerdl % G=RUl § WM o9 §, S
HIRTR foeell § Sovee w1 g | § ae
HifTeRet § veh 3R WHAT STl oh yere Wl ot
fraftE #w 21 wifegw @ welEy veEfties w9 9
AN B gT T HITTehT feaeedt sl IR LA &I &wa
TS TEH &) 9fkd &E § qEs 9 9 i 2
THifeT Hifvreht 59 o WREE oA TgdaEE o B
g1 W F TIEH Wl WlEdT HW © qel Tk o
SAferdierTo] § ATP &9 H 91 od 2| Sifeay ema
forg-Herdl o Gerul o foru SErR 71

Iy foeet o o= fe=di o uw WM o
difesy wd g oAl #1 Wigd ¥ ScoEdd
feran O St B 1SS0 o folu— o e | e
T HIRERRT § Hifead i A0 143 m moll!
2, Safh W %1 W’ Fad 5 m molL! 21
HEal 10 m molL' (Na*) T 105 m molL(K*) %
ufRafdd el Tehdl 31 78 SR ek SAR-=grd,
9 ‘wifem Wfmm 19’ Fed §, 9 foeet ™ &
I T, S ATSA 1 fasmAeRen o et UM ATP
1 Toh-faed | SR 1 IYAN HL Ol §, S AGN
AE 15 fRel 9fd 24 =2 d% 8 Hehdl 2

10.6 a7 2 oF avd: &I HAT

LAY

afrerd AR o ot 2 o avd - Siforaw, A,
hfedem, witerm, e b feam) sdifeem o
HAfafier 2= el Hge &9 ¥ ‘Ja U1qu’ hedrd 2|
T qd ST o o 31 el 9§ o gwin §
Td UgHiEe o Wiy fowul §9Y (Diagonal
Relationship) J¥1ar 2l TRT A1g3Tl o TLAvEE qefl
ifeer o1 GRO 10.2 F I T B
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10.6.1 ToaEiier fa=amd

T TSl o HASThdl-hIY o s—heh § 2 oM B
& (FROM 10.2) | TR TEM Sl fo=md [Sehe
9] ns? BA1 €1 &R e1geti o THH & s o Aifite
qeEd: A% JHid & g 2

awa Udieh | seaieh fa=ama

Hfeaq Be 15222

Tfifemm | Mg | 1522s22p°3s?

Shfceem Ca | 1s22s22p53s23pf4 s?

WIEH [ Sr | 1522522p83523pf3d 194524 p°5s2

afem Ba | 1s?2s?2pf3s23pf3d1°4s24p®
4d1°5s25p665s? 91 [Xe] 652

fezm Ra [ [Rn]7s?
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10.6.3 ATIAT TEeut

A g1 H1gel o WS o 9 SRR o R
TR EH TIed o UH =T B 21 dfee ot o
AR TR W A& A Fe&dl Sl €, 3Fd: STh!
AP Tt o HH HH eld Sd © (HRO 10.2) |
AT g1 eTgetl o YUH SEA Tl S 7 &R
ogetl oF WUH STFT Tl o WEl i qor |
afferen 21 7€ $Toh1 IR oTgetl 1 T qoiicsh &9
T B AHR B & HRU B &, T T8 TG TRt
2 T g fgdta o ool & o &R erget &
fadia e T o Wl 1 qer § %Y B

10.6.4 SIS T-Sredt
& ¥1geTl oF 99 38H f ol °§ IR ¥ = s

10.6.2 UIHIO] TUE 3ot Fremw

3Mad |RUM o A STl B R enqgstl i e |
& a7 ¢TgeTl i O] W STl e S Bt
2| THHI SR T Wl o AMWehd eawi W iy
BRI

R TG T gTh! SerdisT Toedl o HF HH B
S 2l
Be** > Mg?*> Ca® > Sr?* > Ba**

& a1 UGS 1 STerdS et &R wrgel
1 e TOed i o § S gl 81 ey
a1 ergeti o AT eR wrgetl o AR HY g

UROR 102 G HeT argelt o urHIivas Ud Wifas T
(Atomic and Physical Properties of the Alkaline Earth Metals)

T[uT sfeem | Fiforem hfewem | wiferm it fezm
BE MG CA SR BA RA
AR HIh 4 12 20 38 56 88
LAY §FHM/g mol! 9.01 24.31 40.08 87.62 137.33 226.03
ToTaRI e - fo=rd [He]2s2 [Ne]3s? [Ar]4s? [Kr]5s2 [Xe]6s2 [Rn]7s?
I TS (I)/kJ mol | 899 737 590 549 503 509
I TS (1) /kJ mol! | 1757 1450 1145 1064 965 979
S TUEW (kJ mol) | -2494 -1921 -1577 -1443 -1305 —
s f591/pm 112 160 197 215 222 -
gt 559 M2 /pm 31 72 100 118 135 148
eIk /K 1560 924 1124 1062 1002 973
FIYIR /K 2745 1363 1767 1655 2078 (1973)
/g cm® 1.84 1.74 1.55 2.63 3.59 (5.5)
e fawa ge/vimMz/M) | -1.97 -2.36 -2.84 -2.89 -2.92 -2.92
o g
weHed | Wi 2* 2.76%* 4.6** 384+ 390% 10

* WU ** g g9
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¥ sifoer et gid 1 S—MgCl, T CaCl,
SerEfSr fereen MgCl,.6H,0 T8 CaCl,.6H,0 # 11T
S €, Safeh NaCl T8 KCl T8 #1532 F&f o &

10.6.5 wiifaer IMOT

T TH, W A el B qer § %R Bt gl
Shferm den TEH T W I (Greyish) o
BN € gk oI U el & egetl shi qor
T 39 B ©, Fifh TR TR Il il g1 fR off
T9oh eIkl AT gAYl § whis afad gftedT el
T &1 fret S1eee TRIedt o HRo A e -
B 81 -Toedie o1 S 9 ¥ Be ¥ Ba @ sl
21 Shfoem, it w IREyq seren #1 FH3: 82
I A (Brick Red) T, IEREEIRSIS] (Crimson
Red) T &U (Apple Green) T'TWW%IW‘}I
I=9 A9 T SIS H 0 a1 Aqstl o e
HIYT o ST ST Bkt S Soll-&R T Ted S
g1 A SUfa goiee e qA: 1O qorey stawe |
oied &, 79 399 WehIel o &9 § Sell Scdiord erdt 2l
hed: SelTell Ui T et B siferse den St
o dIEIGH I o gole Sadl gaeial § 99 @A §
foh SaTet 1 el gRT ST ST BT Shicd & Sl
?1 o7: ST | T IS w1 ST hiE ATere
Wﬁm%IWWﬁCa,Sr@Ba
Horsh! 1 e SATAl-TIe0T o SR W T St §
oI SHeh! Higal 1 RO Saren gehremrdt gry fohan
ST B 1 & I UTqel i R uTge i ae agq
TS S ershdl 3= Bl €1 € gl SH-aetors
o7 Bl R

10.6.6 THETATTR TUT

T ga1 ¥qU &R urgstt § %9 Tl gt 81 5
Tl & AfIfRaRiad o7 & W § 99 91 W
ECiiy

() oY T I & ufa srfaferamyiierar : Sdifeem
e T it w9 9 sifediSE qen S o 9fd
faftera €, ==iifr 3 ugell & gy W femEs &
fhen < STt @1 fe o, skiferem =9of w9 & arg
e W BeO T Be,N,, 1 ol &1 Hr=iferm atfereh

A fomm

efergeta &, St 91y W STcafieh e el YeRTe % 91
Weld gT MgO e Mg,N, o1 odl g1 chfewam,
wiferm wd iy arg | site fufswan wwek sieree
q TELEE a6 21 A 5l W 3R oA stferes e @
sl & §; 8l 9% foF 32 Sta 9 stfaferan &
TELFARE T 2

(i) e o ufa srfuframyiierar : T« e g1
T RIS oh 1 =8l o W SATHTHAT Hieh Tese
o -

M+X, —»MX,(X=F, Cl, Br, I)

BeF, oM &1 o4 W faf (NH,), BeF, &1
AT 3T T, Sefh BeCl,, (oSS U WA
ST ST Gkl -

BeO C cLi¥M Becl, co

(i) TS o ufa srfufsramsierar : Sdfeem &
sTfafia |t & a1 41U TRY R R BESH |
Afaferan ek TGRS K ?1 BeH, 1 BeCl, Td
LiAIH, w1 Ifafan & sFmE1 ST dehdl 8-

2BeCl, + LiAIH, —>2BeH, +LiCl+ AlCl,

(iv) 3Tl o wfd STfuaferamyiierar : & g1 gy
3fer &1 erveti § Sifufwan s eEeST T gE il

M 2HCI MCl, H,

(v) 2TUSTEeh Wehfd : Y9 & &l o1gedi o 99
T Gel e Yeel STEEeh | Sl SiY g eh
Ao SEoTcHe ST fava o W © Bl § (|Rof
10.2) , TR TTR! STTIA- AT G &1GeT i o
o w1 Brdl 81 i o Tu=EA fave &1 °e o
i g1 eTqstt W A RO Bl ¢ T off st
STTFTF-THAT T HRUT Be”* AT o BIE AHR,
TIH] o9 SIS Sell TS o1 i Sod QE0E -
FHOT T T B R

(vi) g rifan O faeam : ar ergeti &t wifa
IR g1 gy oft g9 st | faera gy Mk it
el 11 1 T o1 ot €1 39 foera 9 urget &
ST TP T B B

M +(x+y)NH; — [M(NH,), " + 2[e(NH,), I’




O E

ER foor=i 9 g Wﬁw (Ammoniates)
[M(NH,) J** o fepu < wehet &

10.6.7 JTANT

atiferm 1 SyEm fasrg o @i § €@ 1 Cu-Be
fasrg 1 STEM =3 wifed o & S99 | e 2
uiferesh sSRifer@™ <1 SUaTT Tad-fopeor <feft o arareH
(window) @ T feran e 21 S teifem,
e, WS wd T o @i fasg o 21 Mg-Al
THTg TR BF oF HRO AGAM o H0T § T
Bt 81 HeiteEE (9ol U wiaT) 1 S wHeh e
TSST dAqT oed, arger il (Incendiary Bombs)
3R Hopdah! (Signals) 4 g %I S § T
TEIEE o Tioiaq (5 ‘fyess affw Swifrem’
FEd ©) 1 STAN U=IUES (Antacid) o1 o &9 §
B 21 HfEm wEe fmd o gt w1 e
2 B hicHdH 1 SUAT el ¥ 39 el &
foremior & eiar €, 518 el gy STosifed she Hord
T B <R Shfewem qon 3fEm S=9 a9 W stadeH
Te g U ATUlRE Hed €, 7: T 01 1 STAN
fraiq Teft @ arg-Frehra w6 | fohan s 21 eam
% oaui w1 3w fafeRer fafean (Stmewomed-
SR o 3YER) | fRa S 2l

10.7 0T GaT &gl o Aifent o
T 3TFHeroT

M 2 o @l I fguH SR sTERe (M2Y)
TR JgE TRl €1 & g1 uiget o Aifs
WA AR e €, dfh T el uige o g
AR} 1 qor § HH AR Tehid o B 1 TheR
RO ZhT 3Afeeh A9ehTa AT Td B THR 2|
Sliferem Td GHIRET o SfedEs au I Afen
3H o o Wl 3R &€ 3R ol 31 qdl (Ca, S,
Ba) & sidEel U o= Afieht 1 qor o stfue
TGS Bid €1 & g1 enge o Aol o qe
afiyererr J8i ST S @ 2

() IeTES U TISIGAISS : & HaT &g oy
T Seleht HFISHeES (MO) oA €, fSHeh |
BeO &l @ﬁ@ﬁv_{ h-Tlee (Rock-Salt) a'{:ﬁ@?ﬁél
BeO MEv9%h &Y § He@dIsrh Yehid 1 el g1 59
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Afiteh! F1 GHET FEAC 3= B &1 I8 &R0 2 %

F H % U S R ¥ 81 BeO SvuHT T,

Seifer 371 el o STeRATZS e Wepfd o Bid &, S

St O Afafwan T 31eq faeid eRgeEEs o B
MO +H,0—>M(OH),

T TEeasSl &t facar, adE wnfia Td
& Yepfd Mg(OH), § Ba(OH), T THIY] HHih
TG4 W TGdl ¢ e g1 g o eRgedEs &
HIqeT oF T TEIEEl i gorl | ®H TR g
g1 liferr TEelwEe gl § sy €, wifs 1
I qe &R SHT 9 Al s 2
Be(OH), + 20H- — [Be (OH,)I*

sele e
Be(OH), + 2HCI + 2H,0 — [Be (OH),ICl,

(i) domEE : Slfemm Fee & afdfad o
uigell o Toeel H1 UHfd oAt eIt @
Hliferrm 2ge 9= ®9 U We@deis e § ud
it faemest o faom g 81 skiferm Fiitee
H I e W EA-GEA Bl €, S@es A
et T R
\Be/CI\Be/ CI\Be/ O
— ~—c~ o~ T~
areu-3Tedl H BeCl, FAI-9q (Chloro-
Bridged) f5eie a1 8, St 1200K o S @9 W
W et o fomiferd e s 21 ot § IR 9 =
2SS BIEe2 oM &1 Watd ¥ eidl Sl €1 Ca, Sr
T Ba o SOEIfSId FeIEs, SRS U6 TSRS &l
STetieh ol 3% TRH &hieh foha S Hehel B, Salsh Be
Td Mg & Hd SeEiisd eellss i Siel-3Taee gl
ST €1 SIEened- MgCl, . 8H,0, CaCl,, 6H,0,
SrCl,, 6H,0 s BaCl,.2H,0) 3=4 el Sl oh
HRUT TSNS FANEE hi ol | e foe g 2l
(iii) SMFN-TA o TAUT : &F T &qT
A3l & au ot S €1 T 9§ ge
frefafaa g
HIEHE : ARG G G1gsti o HaHe 9ia ° tfaed
e B, 5 & ol o oo oeol o foeem o
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difeaq =1 mifem e foeam faeme srasfi
TSRl ST Tehell 1 <l o TCHTY] SHHIh Sg T el
1 5 | foerd ggdt 81 @i wEHe R W
e SIPSHFAES e SiedEs o fomifsd & S 2l
iferom e ST B 7, 9 %ea co,
FTATERTT H W@l ST Hehdl €1 il sl ardrg Tt
P 1 TR S W aadl 8

TR : G 91 o1geti & Fohe Yad Ud 39 B
€ qen A9 % WA e e 1 BeSO, W MgSO,
e ® 5 | foeia 81 9 €1 CaS0, ¥ BaSO, T
fgorar % it St ¥1 Be Td Mg? STEAl
SIS TEdt 3ok etk Toed i qer o
Afoh eIt 21 374: 3ok Hothe wid | faeid B 2
MEST : 37 wgsti o HES i af Efeh A o
Hieteht geh Tge U Ty o &1 HHIfeEe "Eee
S o B AU o Wiy feefaa e €, wefn
S TEee Fisiel @avl o &9 ¥ femeeferd i 81 9%
ftFY 9Igd ST o T SFdl STerEs T & ROl
T SIS A0 T i G i A S0 2
e AEde o UM Wt ARl WY N W
JuEfed Bt SAfedES S 2|

2M(NO, ), —>2MO + 4NO, + O,

(M=Be,Mg,Ca,Sr,Ba)

ITEITT 10.4
T G oGSl oF sRSiadEel i Sa H
focraar ot & = oM W = g@d 82

'

& &1 UTgeTl | R 9HH 8, @ €FE i
e Soreh Tl i guifaa st 21 St
agdl g2 ettt e & @1t Serdse et
1 gl | FUTeHS T st ¥ A B €,
s o A ST R e s 2

IO 10.5
S T[T 1gel oF FEHe T8 dehel ol oA
o focrmar o & IR @ = = wedt @2

&
UM 1 STHR YA i gorl § 9ga 3T

A fomm

2 W ek Toedt A H e fier w2
If ot § SerieE e R AH W A=
T[T §, 3T: UTq HEe T Gethel i fereta
i § W ¥ R S H W ued S R

10.8 SUTAIH R TENT AR

ot 2 1 Hew axa siferem ot | Seffem qun o

Tl o WY STETA e feEed 81 7€ T

9 faerol off <ofar @, s 9@ faafea feu s

() odifcem 1 WA T AR SRR STETER
w9 W B el 8, f@eht qor ot o o el
T & T S Wehdl B TeA SFA Tt qen
o THY] AHN ok HRO Ao o AfTE
Ie3 ®U Y TEEAST B0 € qe ST ¥ S
Tqefed € 5

(i) SOfe™Y 1 SYFEHISH & (Co-ordination
Number) TR ¥ srfirer &Y gt % Fifer W
SIS | ohorel FN ek &1 o o 3T
g 1 SYMEEANH T ©: 8 Ghdl ®,
Hifh 4 d Herhl 1 TN HW &

(il) 3T TSl o ATI3S TS eRSFREE & fawid
AfeTag o ATHAIES qo1 SESFTRES T WY
Iyl (Amphoteric)%ﬁ?ﬂ 2l

10.8.1 SRIfeTa® Td UeHI oW | Taerul daer

Be?* w1 ST{EIfd oafish 5% 31 pm #1 3T

A/ STUT AlS+ 3P o OFTHT THM B 37d:

SHfean F AWl § TgHitEE o w9 B O

qAFAT Frefafed -

() UGHITEg o 999 dferad siear ¥ oval 9
wofed e B €, i Ui # GaE W
afirEe fhen &1 Suftefd et 2

(i) &R T Afrrar ¥ sRifeem eRgiaaze ga Sl
2 3 AT (Beryllate) 35 [Be(OH,)]”
21 Bk Tefl YRR et BregiaEe tefne
(Aluminate) 3=H [AI(OH),] T 2

(iii) SRIfT™ T TGHIFEE o FEREES arsq grereel
T ¥qafyd FANES (Bridged Chloride) i
A W B S € FANEe et Tt




O E

H foeia ed € o Weel o5 et €1 S
IYINT WSS9 oh SAE (Friedel Craft
Catalyst) o ®9 H B %I

(v) adferan wd UoEifee emm sifea ifres
(Complexes) T HI YA uql‘?r Wd ®
SR BeF?, AIFY |

10.9 Hfcaaw o F© HETAYU
=rfiteR
hfeeem o wewqUl A hfewam sieree, Shfeaan

EESIRITES, hicUaH Hohe, ohfeqdd wEMe o
e €1 3 i 9 O Hewqol AifT T 985 TR
W 3T fo=a W 3k YA A dfig feuw S
® 2l

hieaem aifemmgg o1 fomT SEM 9T, Cao

TR ATfuTT fmfor Eﬁ'ﬁl ‘tl'{BDf (Rotary Kiln) g
A & TR (CaCO,) Tl T 1070-1270 K T /A
ok TRl STl 21

caco, 7T cao+cCo,

Co, ! fafwan | wiearis gen wd g, @ife
aAfafswar e faen o qof & weh| hfcwem stioes
T Yo SRl 3 w7, foreht e 2870
K 81 agAed § Goll Sied R 98 agEed 9 76 ud
FTe SEATHES ST L T 2
CaO+H,0—Ca(OH),

CaO+CO, »CaCoO,

difqa wen § S@ foam | o1 o+ fiew
(Lumps) €2 iG] %I 9 UhH Eql Sl g%Tﬁ (Slaking
of lime) &1 Ufha Fed € fom1 g2 54 1 & e
EN S W1 §, 9 Wiel @igd (Soda Lime) T
F1 T UE AR SES §F % wRU w9
A SffeEEel | HAN w2
CaO+Si0O, —»CaSiO,
6CaO+P,0,, >2Ca,(PO,),

UM

() HHe o fmor & fou mufis o<l o w9 9
TN &R o 99 T ®Y H;
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() e Gl § Wifean s o+ o; 3R
(iii) ¥ToRY °h YfSHT H TH W (Dye Stuffs)

fmfor H)
hicoam gTggiadzs 19id I3 <A1, Ca(OH),
hiegem gregiaaEe &1 i fom g2 1 § S
et fepan a1 €1 98 vod USel €1 98 5ol § 37eq
oo 21 @k Sefta faeeE [=9 %1 9 (Lime
Water)] | 5o e SE3i/oAEE 9 Fafed i Sl
2, d9 Shfcqam w2 o foeRd o RO <+ 1 9t
gferan =1 S R
Ca(OH), +CO, — CaCO, +H,0

e SESATFEARE ! AfHdl H Farfed Hid W
et hfedam wEMe S | oo™ ohfedsm
TR SH- e § gRafdd gl sl 2|
CaCO, + CO, + H,0 — Ca (HCO,),

A 1 UM FARA H AR Y SRueNEe
(Hypochlorite) 1 Al % SIRCISED Tf'f (=eAtfem
TS) 1 Th a99 B
2Ca(OH), +2Cl, — CaCl, +Ca(OCl), +2H,0

AT ATSeR

ST
() T8 ¥R W FA-T9 (Mortar) oF €9 H Taq-
fafor o;
(i) ﬁ’TIT[ﬁTSﬂ (Disinfactant) Wﬁl o HRUT el
(White Wash) & ®Y ﬁ; 3R
(i) = o AR, TEEA 3@, faRes =i &
ITURA TS Teh{-TMeH |
hfeaaw FTEie (CaCo,)
Yepfa § %% ®I, SW— A-TeeR, @WeA (Chalk),
GIERAE (Marble) 31 oF &9 | <1 g1 Sl &1 931
I T e SEAFIES T Fafed Y a1 chfewam
FANEE § HIfETH Hraie i et 38 s STl 2
Ca(OH), +CO, —CaCO, +H,0
CaCl, + Na,CO, - CaCO, + 2NaCl
39 Al | e SRlEe o AHH |
T MG, i T AFHd § A § TR
FieTam BESSH-HTare o1 Tehdl 2l
ShicHaH HEHe vad WER TS el B T
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STl | T Afaeid Bl 81 1200 K W TH HH T
¢ fosfed St FEA SEERES < 2

CcaCo,129% ,ca0+CO,
S e e R e e T
o Ll
CaCoO, +2HCl—>CaCl, + H,0+ CO,
CaCO, +H,S0, »CaSO, + H,0+CO,
TR
e TR o ®Y H JoA-fmr ¥
. g S fE
o ohfeEaH HEHS I HHIYEH HEHE & Hq
AR S urget o frehdu § woled (Flux) o
®q ﬁ;
o fomiy w9 ¥ s@afid CaCO, & WA @ 925 &9
o $=9 TUER A1l ST o i o ek
. e, 3T § AT % Y H, SR
Geredh T Gicd yaeH § 9wk o w9 |
Ffeaad gehe (WY 3w Ufie)
CaSO, . 1/2 H,0
T hicHan Hothe &1 314 eEee (Hemihydrate) 21
39 98 (CaSO, . 2H,0) & 393K W TH #Hich
o T e 2
2(CaSO0,.2H,0)—>2(CaS0,).H,0 +3H,0
393 K ¥ 3%9 9 W foHezelta Sl &1 sr=rar @
TS Y hfewHad Wehe (CaSO,) ST Bl W ‘@
qIfd @i’ (Dead Burnt Plaster) el STl €1 5l
o WY S HT 3HRT a9 YeRfd et €1 e |
T 51 fHem W 98 wiifes el T 59 o411 ©, St
59 15 e § SHH %R IR 29 8 S 2

UL
TR ATE YR T gk SUAN o - fmior 32 o6
-T2 g wiesdl o et § off gl 21 g

SYART - Fafehedl, STelehiul-shrd Td Hfaal e a1ei-
yigwed il o | off s 2

e

U= Tk Tyl steH-fmfor gt @1 susht ST
ey fored o ¥ 1824 H S® TRoaed F fohan e
T ‘Tidele e’ off wel S ©, ik a8 e o6

A fomm

Udeie g R U Wiehfash =+ o TR 9 fer-
oIl €1 9% T THI SR 7, S T oh AR At
w1ef CaO Hi 31 T (SE-faedt, foaw faferan,
Si0, Td Ugfafw, dier qen fHfiEm & st
T ¥) i e sFmE S #1 ueele "t @6
W HUeT ® : CaO, 50-60%, SiO,, 20-25%,
AL O,, 5-10%, MgO, 2-3%, Fe,0,, 1-2% Td SO,
1-2%| T 1= TUrerdl aTel Hi9=2 | fafes (Sio,)
Td U (AL,O,) T S 2.5 | 4 o HEF B
=feq T 9 (CaO) T 371 Fef SFEe], Si0, 3R
Al,O, T TIIM FAHE 2 o TH-UE B =1feTl
U= & fmo § #ed o & w9 W o9
o TR (Limestone) Td IEERIl ﬁl?}ff Ealieein
e R W9 T IH A dt ¥ WE fRE S @
T@ A G gy eifafmer w Hme faie
(Cement Clinker) EEIn] %I 3g foeTat T 2-3%
(9RreHR) 9 (CaS0,.2H,0) fafsa =t Hin=
@ S 21 39 YR Gl HH o g uew
TEohfoaan fafdshe (Ca,Si0,) 26%, TEchicaad
faferhe (Ca,Si0) 51% q TEehfoaam Ui
(Ca,ALO) 11% %I
A=< T T

Sl o™ W e ST R B Sl €1 gEeh
FHRO FTh! o SU[S HT SedeH U6 YA: HAId
B 21 forem fieim %1 wRu dE= o SeH ok
TRH H i w2 AfE T8 I R/ 39 & Toh
ST

el qe Wiel o v e € ueh e uered 7, S
forelt Tt St ISTANT aEge w GUR H @1 S Fehdl
%I ELSEA IYAN FHehle (Concrete), gafedd el

(Reinforced Concrete), TATET, E[ff—ﬁ'ﬂlfﬂ'[,
qo-frrfor anfe o feran S 21

10.10 HIf¥rem o Sfeaaw =t
T HEAT

Th oF%h oAt W wie 25 UM HEIREH we
1200 U9 hfeqad gl ®, Sdieh il 76 5 UMW &
dler 0.06 UM Bl @1 HHE-IER W gt 3fe
TRl 200-300 mg SFTHITA T T B



O E

T T~TEH, Sl BiEhe o =0T § ATP &1
SYINT G &, A H1 YA He-5eH o ®Y H
F E| dEl W qeRI-STeRivel o fery qEem Torh
(Pigment) FARfrer § off Tfrm g 21 TR o
a1 99% <fdi qun sfegdl # gl 2 U
fefeelt sT@edl (Cell Membrane Integrity) @l
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TH-The (Blood-coagulation) H qEr_d‘{U‘f iHehT
faarar 21 wieH ® Shfedaw w) Gigdr e
100 mgL Bl B T efdi shfewei-H we Temgs
T 1T T B 1 A 3T S € R geEl sifeRa qen
sTaftedelier weref &t ¥, g% foRet Agw e
400 mg Wt o feam ¥ facitaa ik feifa e
2 TR AR hfeqay wiea & ¥ & ToRd 2|

QRIIT

T 1 HT &R HIGT T ¥ 2 i RIT TS U GgFd ©Y Y A ARV oh s-SeATeh awall shi Tl It
g1 3% ‘&R ¥g’ e 1 FRU T 7 T ok SRS T TRgiHES &K i o i €1 &R engei
T RIT &I TGN i I8a SToh GLATV o FaAS i H ¥ Tk s-Saided Td & s-3aaeid oh
YR W Bl €1 3 3feid rfufsmaneiiel urqe &, S e Th o (M) wE g (M™Y) ST a2

&R HIqetl & Sed U WA o T1el g7eh Hifaen e qaafte [oi | T fafia ygth o s
Bl ol § SR 9 e Hafted w1 o UTHIUE Td 3R SR W gig erdl Sl © a2l JIEE Toredt
Tl Sl 21 & gay engei o o 8§ ot e s6 yehn i ygfh e St @)

T o § Y a1 1 YU a1 1 H St TE o 2§ slifaad o1 Sl 1% At v o TR
Y W GHMFAG YETa hLdl 1 e URUT 39 YehR k1 qHHdISt i faemul Heier w1 e < S 2
T o oF WM dwd SO € A o 3 dwel ¥ STEHHAT] WS i ¢ &R Yqu W5 ved (Silver
White), eia8 Te 71 et 8l €1 3 o7cda stfufsmarsiiel eidt €1 &) ergeti o ifes ge1 &9 9
A eI 1 Tk ATHIEE o SESRS S § fao g § a1 Yod &R S §1 |ifeaw &% yq@
Afienl § Hifeaw wEe, ifeqd FdlEe, Hifeay eEgiwEs U6 Wieaq gEge wEHe 8| difsam
TIEEiEe %1 Fmfur s R-herr fafy wd difeay weie %1 fofo area faftr & s9ar fRar s )

& g1 gl k1 TETEA SR &R eTgsti oF THM 21 & g ergst oh B WHIIEE de
AEH AHN T 98 gL UMM AV o HRU ho AGAEAE S Bl &1 3Th SAlEEe T
TSRS, AR UGl & AFEE TRSFIEE i qorl § wH & B & hicea &1 SAraifies Hewd
o Iifinl | hfegam stieaEe (IMA1), Shicqan gEgiEe (81 IM), hicqad Fothe (WY 3MH
URE), hfeqam FEMHe (FA-TRR) qo do= 7@ T dees d@iie T gewqul fFEin-am ?)
TR el Ferehet et o =oi-fasgror =i soff wedt & 1Re w3 o Suid skt i foran S 21 5
YR T forereht o o sl o " (2-3%) fietent W= w1 wEiE usel wiw e s @1 3 gt
wered fafe= & o fafes yer o STam g9id )

Tehel TS Gifean Te uiefiEm S qen fgEEsh Hifvem ue shfewam e Sa alell (Biological
Fluids) & S=9 31Ul & 9 S 1 3 e %3 oo fpansti, S¥—eH-dqer &1 fafg, fm-smm
H=T (Nerve Impulse Conduction) 7% ¥ Fgwqul fteht femd 2l
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10.1
10.2
10.3
10.4
10.5
10.6

10.7
10.8

10.9
10.10

10.11

10.12
12.13
10.14
10.15

10.16

10.17

10.18

10.19
10.20

A

R uTget o | sifass e TEEtTE o 4 § 2

T T YTge o 9 STfasroT Te TN | sEfdd i e wifs)

R UqU Yepfd § o4 @l u1 St 872

Na,0, # Hifeas &1 sfierditon srereen A Hifs)

e w1 o W Gifean wu srfufwaneiia = 82 SR

frefafad o e o &R uigsti T 4 a1 Giget &1 ga St

(%) A e, (W) RS FT AN, () BESEel S Tl
wiform fore wer e o TEEfs O § FHEA e 82

&R YTqT A1 e G eTqe THEfTen qeeE fafy @ o e are oy S wehd €72
T

TRTYT Ed Wl | Sl o T W uiefiem ud difsa i yge Ry S 22
e Weh &R g oh1 Fa AN | Sien Sl §, a9 e fafem 1 qre Y g 2l
TG YHR o W-REdT HT HROT =0

I 1 SferEm T HREE FE 1 T 9SH S E, Fuih 9 N ga 6l
T 71 FN?

Hied Yohd § g arelt fafve sifafswmansti &t fae=m sifs)

iR e ded fafy grr e S S wehd 21

Li,CO, %H A9 W & Na,CO, 3= a9 R i fofeq grar 82

AR W & Frefetaa AR %1 g i TR e % e A Y e
AT TAMIE o STHUR | HIGT— (F) A2 (@) FEHE (1) Fehel

HifeTm FaEe 9 YR *ieh Fefafad 1 e fHa JhR a-m?

() wifeTm g

(i) wiferH TEglemEs

(iii) Hifeaw wWwEe

(iv) Hifesm e

1 Bl €, S

() T 1 gel W S S 2

(ii) form 591 =3 1 faehet & @rer ™ fFan S R

(iii) FARA g2 == G safafran et B

(iv) *hfcaaw 1gee &I TH fhan S 2

frfafed § o g o -3 TR TqRu—

(i) I dret

(i) Hifeam @M

(iii) form gz <@

freferfiaa =t S sae— (i) BeCl, (a1, (i) BeCl, (3/)

ifean T W= o TEGES To e S § foed €, S HiEd el
o™ & HTd e S § 3oy foae 81 geEEu

A fomm



O E

10.21

10.22

10.23

10.24
10.25

10.26

10.27

10.28

10.29

10.30

10.31

10.32

frefafad =61 wear sdEe-—

() =A-TeR (i) e (i) X S AR\

SAforrd o S0 RUEl SIS 8§, Sfeh 37 R-HIqel o ofeul HeRoaa

fsteita B 21 2

LiF St | o sifaeid g €, safe LiCl 7 faw stat |, afes tdie o o foem

Bl 81 RN T2

e el o diteaw, qrefiem, ATREE U6 shfeadd %1 wefhd aqE)

1 B €, S

(i) wifeem o1 1 S § el S el

(ii) Hifeaq o1g o1 e H1 tferpar § T fRar S 2

(ili) Gifeam TFAES * wia | e S el

frfafed 5 9 y&e Jeor R feueft fafe—

(%) “efra faeai § R o1g Al 1 fasfiarar Lit<Na*<K*<Rb*<Cs* &H o
B B

(@) iferm T THa &R U1g €, S eSSl 2l

() M*(aq)+2e ——M(S) ?g E° (S&l M = Ca, Sr a1 Ba ) ol
feeri 21

T fh -

(%) Na,CO, 1 e & a2

(@) 8N T Sk GIfold FANIge] o Sgd-2Tqee ¥ Wi w1 <t 1

(1) Y i qo W wifeam st SuE 2

frefafaa & wea foraneti o wqfera g fafeu—

(%) Na,CO, T 5

(@) KO, Td 5id

(1) Na,0 W CO,

a1 FreAfefaa qedt i e FHEmd—

(%) BeO Va1 ¥ sifaei g, Safh BeSO, facia 21

(@) BaO v ¥ foeia 2, s@feh BaSO, sifacr 2

(1) e ® Lil, KI &1 qo o stfues faee 2

T 9 56y aR-1g 1 oS <A 22

(%) Na (@) K (M Rb ("71) Cs
frefafad & @ ®F @ aR-u1g Seraifsd e d 82
(%) Li (@) Na () K (&) Cs

frefafad & ®F @ arig g3 o1g FEiHe a9 % 9fa ged stfue o 22
(%) MgCO, (@) CaCo, (M) Srco, (%) BaCoO,
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p- ek a7
THE p-BLOCK ELEMENTS

ELE

U ThHeh ok AT F 9SG T

p— e oh T<all oh THIEA i M
ggraai i faeem ® qohl;

THE 13 AT 14 o adl o Hifqs T
= T
TR AT 6T oh STHTA HTGR i
A Tkl

HTeA o STE| ohi RS Y Fehl;

aR, ®EA qul fafded & ®9
Teerqut et o TWRM 1 STH Tl
e 13 T 14 o T& TH ITh
ARl o TEgol START i geieg
Eag:cal

Weheh 11

THAY dvEl O TRk wie W d- YT f- gAaiA o W &
FHRUT p-scaich o aval & Ut & faar 398 T@raT & Sraat
ATt &

p-Ateh o el § AfqH Seiei oRIaH p-heleh W Fosl il Bl
ST BH S €, p-heieh! shi WA M Bidl €1 3T p-ohefehi o Teh
e W Afuehdd ©: o qHIEd 8 Wehd 81 URomHa: sted
ARt # p-seiteh o 13 ¥ 18 A% ©: THE 81 SR, hie, 8o,
TR, e ael Eifeam 3 wgel o v €1 dferm o
rfafier gTenT TS iV FAGEI-eh To-ITE ns2np'-® €, Beiilh
3o TR Ta=ITE o1 oTider whie fie & el 21 ¥ ffaan
Tk Wifaes O (SI—TRAveg T et B, S et
) o WY-Te TEETR Ol hl W srefueh gt il 2
IROMHA: p-sciish o daal o T | stfus fa=rar uRafaa gt
21 p-=ciih o Weh el g SIS S ofiell Tfereha® atferdtertur
JTTERAT Ik HAS STl (AU s— T p-Soaeid 1 AM) i
HEA oF WHM Bl 81 TIRd: STEd o § o7 AR s I GHiferd
SR STt Tl Wl &1 THoh Aok qUmhRfUd W
SATSRATRTUT TEEAT oF TY-FY p-saiich oh dwd 3T STFHIu
et off gorid ®, S WHEd: (WY SavEash ) e wawst
TR W < TR hH Bl B p-sciish oh awel g SIS S el
Hewaqul ATerdfieheor stereernati sl GRoft 11.1 & <wifan e 81 |RA,
FHET qAT TGS IRAR | Foleh Tl oh Ol THg STTaiieR ol
areree stferehan Tl et B1 U ST STaeen ¥ I T
FHH SATFRITROT AL T TG H el Tl o (oIl hideh €9
T e B ST ¥ YR oI steRen ¥ § TRE &Y
STeRdTeRT0T STaeeN i Wit ol 3TTehd I YN (inert pair effect)




p-=leh a<d
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ARUN 11,1 p-sciich o dval ol AHT FHaE(+eh Ta-ITd U SITaRITeRIUT JTawaTd

e 13 14 15

16 17 18

T
ENERIRED
fom=ma

ns?np?

ns’np®
(He=r fom 1s2)

Ea’)—r
R B C N

(@] F He

SRR 0T 43 +4 +5

+6 +7 +8

S iCasicruw +1 +2,-4

+3-3

+4,+2, -2 +5, +3, +1, -1 +6, +4, +2

HET ST R T 3 SIS (e SHerdiehvor
STTEAT T TR ST 3TTEA | T THE HH) o
ey T Tear TRafdd g §, fooeht =ren
IUYH I I hT ST

T @ SRt B TR o1urg ue SuTg e
RO & had p-sefish § B &1 9 H 9 S W
AeTfersh 7O A FiT ST € e H GAh p-selieh
o T8 H Hed [Ed @ Haiiyd i G h
Bl 81 Srfeeress § eifeares ol § 59 Yo e 5
Al o e o fafayd o 21 98 iedd 39 T
Y gefua g W R Ha 2

FHA: HTs 1 qer | sterge S
g oI Tt qen S=a fae FoTcHmd B /)
oa: et o faudid S e 9 e 9N €,
STHTT UMM S €1 STcfueh Gl uig o srefueh
TfHa 31eITg R S ATk T ST Fehfd
B €, Fifeh Tht fagd FmomcHmateT H stfus R
21, e SO S Srget % T o Hed S g

p-5ieh | Ucdeh |G 1 U8l TeH 3T TRH
T HRT G i 81 T T8 HROT EHT Bl SAHR
T SHY RO S Fft 707§, S SRR R 73 7| 2
3d: s—scllsh o goleh dwd ofiiodd TS aifaad &t
oifd p-scifeh o < TaIg Ttk acd =TT TRIeTd i
F1ohael p-scfich o ddl TR N TEd Hewaqol figeTa,
o A T S e ) A S
T d-shefen] w1 Sufefd 8, St fgdia 1o aeh o aeell
" 7€ e 71 p-=ciish o T emmad o o<, S SR
Y YRY B B, 1 SAferehan Farsiehdl =) (TH 25 a0
@ 2p Hereh! 1 STAN FW gU) aF i @l B
3ok foudid p-9qg o qdrg ofed o a (feee
el fa=me 3s23pr Bl @) o R 3d e
IufEerd eid €, Sl Sp el 45 Sell-& o WL BId © | 3
d-heTeh] T ITAN A GU oA STed oh qwdl Tq1
GrSTehdl ol IR W 3Afeh a1 Tehd &1 SH—T8l aiH
@ad [BF,|” @A a°@ ®, 9l uaHiTan
[ALF, > 3T 31 81 37 d-hefeh! &1 Sufeerfd Ted
a<l (Heavier Elements) o T Rl Eb_s‘ T Yh X
Y YT el B TR TS d—helehi o1 IUeTeddl

FUTcHhdl B ogd S 3R Bl 81 Telfedreh & efedreh
o1 § WREd i $7eh g1 ST T SRS i WHhid
% SUR T IR S Gehdl o1 ek sifedse
IIEH Y AT A §, Safeh difcrsh SHeES
A Thid o Bid B

T UG 51 Tl i 1 9 I i &A1 i G
T | HIE 1 YT G 31 ol TS U W ok
Y (IFEIML—C=C, C=C,N=N) T & W T
% Tl (ITEME-C=0, C=N, C=N, N=0) o 91
pri- prSESH T 1 &l § e Tl 81 TeaR dee
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F 1 9 I T, WY T d-HEH (dn -pr A
dn —dr) GfAfad & &1 dfk d-FerRl w1 Sl
p—%&ﬂﬁﬁﬁ@&f%%ﬁ?ﬁ%,m:%ﬁﬂﬁﬁa%
Tl o pr—pr S8F FT A H d-Heeh] 1 T
¥ IS FH T €, Teilieh THH ARl S
el TIH FEH Sl ol | ek aedl Sl STHEHANSS
T Afie B Gehdl 1SS - +5 SiadR
e | P qe N ! Sl B0 NO, (n—3 o6
Y T ITEEEAST | gfiHfad #d gU ST o
TH p-hefh 1) T PO (s, p T d F&h| hl
n-s H WHAfAd Hd g) T &1 T THE H o
3TEd WRON o T8 13 41 14 oF Tl o W &l
STEIA |

11.1 99E 13 o a9 : S gRAr

o W 59 e o oY ge el YR i E1 6

(B) U WRETYeh 31uTg ®, UHIom (Al) g €, TRq
geh 3 THMERS TUH SR o THM §, SEfh

WA fogm

o™ (Ga), 3fea (In) @ Sfemw (1) ToreEt o
S quld: o7 €

suftafa 9 T 3@ W B 98 qE:
AR 3 (H,BO,), S (Na,B,0.-10H,0)
q I (Na,B,0,-4H,0) F &9 H It &l 2|
TOR <9 H G P SRS (SER) qe1 WiR g
(Toree) o faern ©1 9-9ddl (Earth Crust) ®
dR 1 SEedl 0.0001% (9ReHR) ¥ Ff w9 2l
TRA o I FEEE €9 1B (19%) T 1B (81%)
faord €1 Uit 9 g-qdd § S (8.3%)
Falfuss B qReHR €9 G T8 J-qdd W e
(45.5%) a1 fafasa (27.7%) o WRE GaEiw
T WM Al dd ¢ UqHEE o ggE |
(ALO,. 2H,0) T HEEee (Na AlF,) 3T T
TR 39 § UE GEId: TeA YT, FAlHh, IS qell
S S9E (Mica) o ®9 # fHern 21 diferem,
gfeam qen dfeem gsfa & =€ wgd w8 &0 o
foerd 1

WRUM 11.2 WHE 13 & dval o WATivaesh ud ifas Tor

EIRiE et s Tefram HERL dferam
™ B Al Ga In Tl
LT IR 5 13 31 49 81
] g99H/g mol! | 10.81 26.98 69.72 114.82 204.38
TR T [He]2s2p' | [Ne]3s23p' | [Ar]3d'°4s%4p' | [Kr]4d!°5s25p' | [Xe]4f45d'°6s26p!
] 541/ pme (85) 143 135 167 170
CIPEIREER | (27) 53.5 62.0 80.0 88.5
M3+/pmb
St e - - 120 140 150
M*/pm
EIRER] AH, 801 577 579 558 589
Tt AH, 2427 1816 1979 1820 1971
(kJ mol) | AH, 3659 2744 2962 2704 2877
TaE[q M 2.0 1.5 1.6 1.7 1.8
¥ /g em 2.35 2.70 5.90 7.31 11.85
298 K W
el / K 2453 933 303 430 576
FaUAIHR/ K 3923 2740 2676 2353 1730
E°/V,M*/M & fau | - -1.66 -0.56 -0.34 +1.26
E°/V,M'/M & fau | - +0.55 -0.79 (s/™) | -0.18 -0.34

-1.39 ¥h)

“yifeara 1" 6-3TGEHEISH, © G Thel




p-sieh dw

THE 13 °h el o TAE, sdifeieh de et
o1 frefetea -

11.1.1 ToaEitier fa=ma

TE—13 o Tl 1 9l SeeRie {98 ns?np!
BT 1 o1: 3@ UUE o el o golaieh faerd
Hom T THEl o vl k1 g | (S THH-10 |
feraifea feren T ©) eAfues ifeet B €1 Seieie
fomme o ISt 31 39 W oF qdl oh o TN ae
T el o TEEA 1 giferd Il 2

11.1.2 uwHTe] e

e | Y IH W YIE HAFG 95 H sl
F TH H A g T wWH] B wogfg
e BH o e foreer @1 S "ehdl Bl Ga
#1 WA Gea Al B wEw] Ge @ wm @
3MaAek e o ToaR-e fo=meg o I8 J@1
el © T Nferaw § sufterd stfafied 10 d seiee™
¢ U AR A& T ol § ol seaedl W
Tl R 9T Serd € (Teheh-3 <E) | uRemE:
e it T 55 (135 pm) THIFEE (143 pm)
# qo 9 %A et 2l

11.1.3 T oAUt

A e, S S T 9 ST & S €,
e § SR 4 e g w9 9 e ved §1 BE Al
o e, ShR-ghg o WY eI g 81 AT Gah
T 99l In g TI % Hed AT Toed i Ufad
AT d T f geial o R €, fent afer
YAE 98 gU TAHhF HE Hi &faafd e o fag
%7 Tl 2

T TS H FH A H, < AH, < AH,
3, SHEfer eTaferd B1 Ucd dve S geM 9 woifewt

1 I ST Il | T8 ok Wk U o e
o uRafaa srml

11.1.4 faEq woTTSRdl

TE-13 o dwl i o[ HOMcHRT o § SR 9
F= SH W B W Al G Sedl B qeqved S 9fg
B 21 T et MR | sifafid gfg o wro
BT 2l
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11.1.5 ofifass ToTed

AN TR H St qwd €1 98 el W1 o1 ST
F3R Tl | SR 3T ey THer 1 et
STtk ST o U7 S hl Teiieh TR0 €9 9
3= BT 21 39 TS ok 374 a<d T el U 3=
JEATeTRdl aTel GATFd 34 B 81 98 S 3 a9
a1 ¢ o e &1 Teris 9gd w9 (303 K) g 2
a1d: A o & | g% <o steen § fireran €1 59
I=d FFYIF (2676 K) 359 Al o HI9A oF fad 39
IRt wred ST €1 ¥e—13 o axdl 1 e i |
F S W SR W SfeEm e dedl S )

11.1.6 TEEeh TToTEH
ATFATRTTT TARAT T TEIHeh T TshaTierr
@it wgta
B SR o HNU S H1 Y2H o SEAH Tofeqd)
T AN 9 S=F Bl 21 S 39 A fah +3 st
e § M W Yshdl B, dfceh ohael HEEANIR
itk M o fAw ared off wear €1 Wy W4 B9 B
Y AlTH STd B, 96 Al 1 92 qF e Tefeqal
F AN IeoEAE €Y Y HE W@ ¢l 39 YR U
Al¥ A 591 1 " waar §1 aened | Al T
= eATeRE el B

iRt oft ol & = d TE f FeTehi oh goal IIRIE
JHE o TR, T 3T AHh I STERT ns Terae il ol
TSIt @ S T @ (S IR g w6 fog
ITEER ©)1 T UHR d€T § TAR! GewhiEl @i
e ear 81 gRomTEEy s | e p- wah
q od 21 92 § Ga, In T TIH +1 91 +3 AT
iR STareend e et 21 et deell o forT +1
HATREfeRT0T STeTEel sh1 TTT¥rcel SRR aIgdl Tl 2 Al
<Ga<In<TI 9fc@m § +1 edientor srareen T
T, SR +3 SRR ST Wept | S=d SArdihieh
21 ol Hael RO W STufard +1 SerdieRTo sTereen
Al AT +3 SHRAHTOT T i ol | 3ifush
Tt e €

T al o At e H oervpst § Shid
WA % IR SR TR # W@ 6 Bl ?
(ST -BF, § &) | TH 3o =7 7] Torft
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SRR fomrg I 3 o folu U o= I
TEUT Hich o9 TRl o GHM SRR Hid |

g | SR ¥ 9 SH T THR | ghg oF HRO
Ww%wwwaﬁwﬁrwﬁw
B IR TEFARTZS LAYk STHIFET T Teh TehTehT
TR W Te . BCl,.NH, STHeddN
Afireh a2

NH,
01\ |

B - Cl + NH,—> /B\
o ca” \ a
Cl

ZHl FhR AICL, FIJvheihia fgeieh Sy Tt &

SIS
A1<

99
9& /01
%mﬁmﬁﬁwﬁmw

01°
79°

ed §, 37d: 9 Sol-eTuEied 8 W 81 Seeione -
YTfcaeh IRFANES Sl 3TTEeH W Aqohclehd TR
[M(OH), |~ ST &, Sf&T M T Heh0T 3TaEN sp? Bieit
2| UqHIT FeiNES it Sel-STueed i W
STREHARA S [Al (H,0),]* TEF a9 81 59
Tt 3T | AlTh 3d e 91 od 21 399 Al &
GHUT TN spid? B

IO 1.1
AI** /Al ©@ TI?* /T o foiu o soiaie fasa
E° %H: —-1.66 V T + 1.26 V & faers o
M>* STF S 6T STHH ST U ST Hrget
o YHfdl 0T i G il

&

I eI o HHEE soieRrs fave aa § R
TgHifem § A% (aq) 3TPR a9H ®1 wgfa
s @l ®, Sete T foorem o 9 fad

WA fogm

sl ], dfesh Yol stidins ot ?1 em:
e & TI° &1 qor | AI* sifuss <ol 21
+3 3P SF o HRU UgHItEE SfdEm w5
qor § At eefaedt 2

() g % ufa sthuferarsiierar

fopeetta wey o SR ifwarsiial 81 91g o daeh o
3 W UGHIEH T T8 W SAES i udel 9Xd
o7 S 7, S SR Ak & B9 W o1g 1 Ak ¢
e IR qen UgHifem arg & dush d TRH
fohT S W %AW B,O, T ALO, SN § = A1
W ¥ SIS o WYl R U W AEES S 2

2E(s)+30,(g)——>2E,0,(s)

2E (s)+ N, (g)—>—>2EN(s) (E = T)

e § T SH W TR AR hi Yepfd
aRefda Bl Sl 81 9 EeiieEs Sl wahid
F1 Bl © a1 G (i) s 9§ fama
ek Hlfcieh SN ST 1 Uegeifae qen difersm &
RS STAUH Yhfd o B T, Sfe gfeaw den
et o SfeEe UeHl § AR Wehid o g €
(ii) 3T Ud &R o ufa rfuferarsiterar
S 3T W & o WY IS A TRl e €, WY
THifm @f st st qen selta &Rl o S S 2l
Whetd: Uepifem Seerert 7o wefi s 21 UepEtEm
a3 HCl H Teioht SEeTgeH Fehifid i 2|
2Al(s) + 6HCI (aq) — 2AI%* (aq) + 6Cl (aq) +

3H, (g)

g AEfeh 3T Al i Tag W SRS i
Tag s 39 fAfeRg X a1 @1 Uoqeiifem s
AR @ fora hich SIZeReeH faEfsa wid Bl

2Al (s) + 2NaOH(aq) + 6H,0(1)
d
2 Na*[Al(OH), I (ag) + 3H,(g)

WW

UdfEe (I11) 3T
(iii) TS oF wfa sfaferarsiiemr
TII, % BIEH HYE-13 o T galiod © fohan #Th
MRS I &
2E(s) + 3 X, (g) = 2EX, (s)

(X=F, Cl, Br,1])



p-sieh dw

ISR 11.2
Fsieia TqHITE SANES i diad oh 9/ 3%
Y H 9 S &1 $UhT HRT AT

'

frsteitar Ui FaNEe agHsa™ 6 o
it ST ®9 Y WA Tqsfed iR HCl T
forafSi e 21 g% g HCl 9d ¢F o &9
¥ @i it R

11.2 S0A et Ugfa qom 1E6Td
A

Tg-13 o T o TEEH FOER HT ST HH
W D HewqUl qeT WEA A §| TH HUE o Gl
adll o IRIERIES, SAUES U6 AAeRe gqas
Wi % B o HRUI Sol-Srusied g S &1 9
o Jfafed o= 9t I i agohcishia Teis
[M(OH),|- T ST<hetehia [M(H,0), |* e Seftd
faerem o Sufterd wd 2

Kiciicad Teheleh (Monomeri) EIIE%?@S@RT‘T
I M o HRT YA TR A o THM IeR Hd
€1 9 &R (S9-NH, 1f%) T% seideid I™ TeH
F UG ATt o Sheld TRATY] T 37k 00 Hd T

F,B+:NH, — >F,B « NH,

AR W d-hereh STufeerd @d € held: SUeh!
Aferhan HaANSTERdl 4 81 Gehdl 21 Hf Al T o1
Tl H d ek SUferd B €, o1: T sifudhan
TSR 4 9 3ifush &1 Gehel 1 SRR 317 ¥
AT (IIEIMG—AIC]) TG TeloiA T R
fghaeta &1 S § (ALCl)| T o1g iRl § e
TS TUsT W Tolagi TeU Y ST T Ui
FW B

SSTETOT 11,3

IR BFS 3T &l o1 ekl 1 THhT AR
i

&'A

dRH H d-herh i guftefd & wRU T8
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T oTe® w1 TIR F § ormed Bl 7
3d: THHI AfUhay FaShdl 4 9 3fuer &l
B "l e

11.3 SR o $® Hg<AYUl Aifieh

G e S A v apiry e
el SEERA &1 9ok LI 1 I1HIA B9 HeY H
Eauf

11.3.1 SR

TE TR 1 HEU AT B A€ T et o
€, fS9®T 99 Na,B,0,.10H,0 Bl 8| qedrcish &

¥ T wwhEE sEEA [B,O, (OH), | &t
3T TR SUGH T Na,[B,O, (OH),].8H,0 Bl &l
IR ST H ARl & e oA 2l

Na,B,O,+7H,0 — 2NaOH + 4H,BO,
aneffeifien 3t
T fFT 9H W IR T8 A ok ] H
fTSRTHA Xl © 921 e ST ¢ g TRA Rt ST W
TE T UNEY 5o | UREfdd e Sl ®, S hid o
T U 39 ¥ qfiafdd 81 Sl 21 SY SRe eht
(Borax Bead)%ﬁ%—

Na,B,0,.10H,0 —>—>Na,B,0, —>—>2NaBO,
Hifegd HerEne +B,0,

i TTRTESES

fafsm dequr aeal o Hereie 1 fafire T g

2, e SMYR W 2 dedl 1 UeEE H SR Hh]
THETUT (Borax Bead Test) &1 YA YIRS |
B B ICEONY - IR H hlaee SATFEE
(CoO) o H¥ & o) T TRA foharl Sl ©, 7 el

T 1 T [Co(BO,),] T &l

11.3.2 3MATSAHR 3TA

ST 37t H,BO, T ¥ad feeet 34 i 2,
et @t wel g ?1 A% S A steufaem,
W TH A ¥ gl foem g R s aRew %
Seftd forerm 1 STiiehd Hteh Sl S Hehdl 2

Na,B,0, + 2HCI + 5H,0 — 2NaCl + 4B(OH),

27477

T SR ob AR AMTehi (SH—2eTES, TESES
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3MMR) o SIA-3TTeed g/ (ST a1 Jaal 3TFd |
a1 teh) AT S Gehdl B1 THHT WAA G
=t €, el BO, #1 ShTgal BIsSem 9 5 I8t Tt
& (fe 11.1)1

¢"
H ’

|O/
“H B~ .
~ o (I)
lﬁ H

.0 (@)

- H™ g~ > H
o B H. -~
@) | O

H lB H~ 0. é
SNA” P H
o ~NO ~o~ ~0

g g

forg 11.1 9IR% 317 %1 GC=A1 9 fagga i@ gEeio
SEY H1 G FAl B

e Tl Tk gl &I ST ®1 T W
e el ®, W eregiiede SEH 9 Tk goee 9
TEUT T o HRUT T5H A 1 Hifd AR Hidl B

B(OH), + 2HOH — [B(OH) |+ H,O*

370 K ¥ @ifys 99 W T fer S W
et ol Wereifiis e (HBO,) S1aT @, S
SR eifus TWH wH W AR e (B,0,) #
afafda & s 2

H,BO, A, HBO, A, B,O,

ITEIT 1.4
qifeh 3T 1 Tk gl 3T Al WAl T §2

&l

Hifeh 3T o1 Teh gl 37 THITT /AT 01 €,
Hifh F8 A W[ 1 FehrEe el S 2
IE el oh AU W BEGNAA P (OH) U
HTh ST ST YUl T € qe HY Frewifaa
F T

WA faam

11.3,3 EEERA, BH,
IR T A1q TATH TEYRES SEARA 21 38 SEUra
ge 1 Suftfd § S ZEHRISANES H1 LIAIH, 9
[ERCTCaCE Rl NI
4BF, + 3 LiAlH, — 2B,H, + 3LiF + 3AIF,
TN § SEaRA sFM 2q difead dRieEgEs
1 SATRAHTOT SN o @i fman S @)
2NaBH, + I, — B,H, + 2Nal + H,
fEfiTeh &9 ¥ SEERA SR TEHISANES qe
Hifeom gEgEe &1 fHa g/ o=@ Sl 2

2BF, + 6NaH —22°K_, B H, + 6NaF

BN 3Feid STedell TR 1 8, foreht aeerie
180 K B| 7€ a1 o Hueh § 31 W w@F wel 33t
21 Te ATl 1 Sufterfq H st e
IS HT Y SeAdl 2

B,H,+30, - B,0; + 3H,0;

AH® =-1976 kJ mol ™"

SYHTY I=a aRA +ff a1 oF Huh | M W
T Sie o 1 SR STel o T Al ¥ Sl 3TEfed
SRt it a7t T 2

B,H, (g) + 6H,0(1) — 2B(OH),(aq) + 6H,(g)

TRANA ¢Ed &R (L) o @ fagem sifafsan
W TH AT AR (BH, L) <@ 2

B,H, + 2 NMe, — 2BH, .NMe,

B,H, + 2 CO — 2BH, . CO

TEART W A @ eAfufear ¥ URY o
B,H,.2NH, 31 2, 5% 9 [BH,(NH,) 5 | [BH,] 51T
TR fear S 21 e IR ek TRE B R BN, H,
<1 81 30 Tehick BH T NH 9981 o 9% -G
o Uiged | AehTeieh sisi (Inorganic Benzene) EQ
9 A A €T

3B,H,+6NH, — 3[BH, (NH,),*
[BH,] —2€t ;9B .N.H,+12H,

SRR &1 A &1 97 11.2 (F) g/
<9I T B sed fierel W gTEgie IRAT] qe
T S THTT] T € q W Bid 81 39 a9 o HW
dern = 3 IqaY (Bridging) SEgISH YA g




p-sieh dw

2| fe™ =R B - H 99 9= fgans - Tesarae
(Two Centre-two Electron) §¥ EEI] % SEIER
Aqad (B - H - B) 94 foe R o g4 8, o
‘Trehgia fozaiaei a4’ ®ed €1 fe 1.2 (@)1

far 11.2 (%) SEaRT %1 (B,H,) qC=

H H H
VL VO RENC
S~ B B
& @&\ N\

H H H

(=)

forg 11.2 (@) TEARA | S¥F| SEART § Jd% aRiT TRH19]
sp® WW%IWWSpBWWW'ﬁ#
T geiFRiRIed glal €, 178 fagsa @il (Dotted
Lines) KT 59141 741 81 fiRaret B - H QE
e g f5seiaziv (2c - 2¢) 4 &, Sl 5 Qe
(B - H - B) Fabsa-fggdiaziq (3¢ - 2¢) 81 54
‘ST’ (Banana Bond) 9T #&d ?\’I

TR, TGRSR i Teh @ 1 007 I
€, fogd wgeheria [BH,| 3@H wq@ 7| fafm
HTgetl o JCEEgEeENe T B ofifeaw qen wifsam
% EESESENE I ARIEEgEE W Fed T 3%
T BIESES 1 SEUATEeR &1 ufer(d # SEand d
Al ek SN ST Hehell B

2MH + B,H, — 2 M* [BH, |-
(M = Li 31279 Na)

FHTafeh FYATON H Al LiBH, de NaBH, 1
SYAN ST o T | Bl {1 3T e dREREgReS
Eici| 3% TRfYes Teret (Starting Material) & ®Y
o SYgnT o @ S @l
11.4 SO, USHITEH 99T 3R

SRl oF SUART
e Terieh, et s, e SrgereeraRan qen srefues
ETI (Refractory) B o RO SR o 3H STjFIﬁW
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&1 IR 99 (Fibers) &1 START Joigy® Sfehe T M
H qen g o getoh e qaref o frafor & g #)
ARA-10 (1°B) FHEAR H M- 3TeRIT0T i AT
o &l Bidl 81 3Ta: ATehta ST | wifeeh dge!
FT I YFRETT Fa= (Protective Shield) el
IRREED @@ (Control Rods) o ®Y H Bl %I EirEa]
a Sifeh 31t o1 q&A S SYANT S=d A §E
i (Heat Resistant Glasses), éﬂi—w@m (Pyrex),
T qel hIEe TAE S W Bl €1 SRe &
U HTgat o <Rl T (Soldering) ok feTT TMeTeh
(Flux) & &9 H; W, Y&l (Strain) a1 @4-
HieRieh et o sad o F | ud eiiuusgd "ed |
HZeh o &9 U Bl &1 diileh 3T oh Seitdl forerd &
UGN EE: 6S e o ®9 el 2

Qﬁ"ﬂﬁ'ﬂﬂ TSd vod (Silvery White) T i Teh
Toehicl W €, foed S=9 @ wmed (Tensile
Strength) Bl B1 THeHT 9gd T SO =cishdl 3=
Bt 81 ¥R ¥ 9N SR (Weight to Weight Basis) ®
Tqifem &1 =ehd B ¥ g e 21 S
Sire den e o UHfEm w1 stcfuss 9T g
21 98 Cu, Mn, Mg, Si @1 Zn o @Y fH961g 1
fmfor e 21 UgHitEm qon gEeRt fasemge w6
fafere ampfa (S9-=Y, Tg9, B, T, W, <=
afe) <t S ekl B1 SHY SEehT SYANT & SHH o
=, fmfor, U, gar St qen FaEE sa §
W%I %Wﬁﬂﬁﬁﬁ?ﬁ (Toxic Nature)
Bt B1 1d: o] Sl § UgHTE qen 6ok ARt
1 I Y BH O B

11.5 @UE-14 o dxd : <hlad
garT

F1ad (C), Tafesa (Si), st (Ge), feT (Sn) den
o€ (Pb) TS 14 % qd I HEA -qdd H g
aﬁwmaﬁa@w (Most Abundant) a\'_"[%|
T YPid H W Td e STaeel | dagared § ar
S 21 qed STEE § F8 e, Yhige qen g o
fierar 8, Siofh WY SR | TE UG HIeHE,
BTGB q a1 H Hie SEFES 19 (0.03%)
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% ®9 § fHerdl 81 98 F8l S Ghdl ¢ T He TGR

WA fogm

fafeer &1 YEad TR HT ITAN el qen

1 Fad == % €, S 3 awl (SE—SEeEgN,
TESTFSH, FARM, TehL M) | I Hich Sifod
Tl ¥ TAISA U WNfEd qeh 1 HIO S 2
SHTsifeh TR o e o Afiehi T enfid 2l
78 Sfiferd WO =1 STEwde Seeh €| Wiehfash &9 9
e o Q1 TR wEEenfies 12C g 1°C T
aor oifafigd s o= meenfass 4C oft Sufeer
TEdl B € Woh Aeafaee queetes 2, foet ey
5770 o T TEHeR I AeA A HAHA (Radio
Carbon Dating) ﬁ%ﬁm%ﬁqﬁm&—qﬁaﬁa@m
Y R SHEre (27.7% WR §) fgdE o 2 g
yehfad § faferer qen fafeehe & w9 o Suftem war
21 7% fafersa, ffuss, = don @io= =1 qewyol
Teh ¢ SHiEE Sifd gem e ¥ Sufted T ¢
e o @ (HfEeee), sno, fet | e o
(PbS) 3%F U o€ U fohal Sl €1 SHfEd qe

=TT gﬁlﬂ (Semi Conductor Device) Eicik:|

2l 2|

Te-14 o Tl & Hewqul WAEg Te difasw
TOT el 3ok geteRfTeR for=me WOt 11.3 | faw T
T | WAEE, ifde Te TEEte Ol i e
= w1 W @ R
11.5.1 IAA(+eh fa=ma
THE-14 o <l 1 GANSTRdl I SAaie T
ns® np? B 81 3 99E ok Solaie fa=rg o ot
A i f9=1 g 2|

11.5.2 WEEANTHR ==

weq 9 fafaeT &1 gedass G § SeoeH
gfg a9 Bl €, 9 Si ¥ Pb q WEEdiSeh e o
a1ifyrer gfg Bl B1 d- 91 - shemehi o quigRd
o HROT UET Bl 2

URUM 11.3 WOE 14 & dval o WHTUaes Ud sfifas Tor

ot EaCE Tafee s fes S
C Si Ge Sn Pb
QIHTI] SHHTHR 6 14 32 50 82
THN] §F9M/g mol | 12.01 28.09 72.60 118.71 207.2
3; FIR [Hel2s*2p” | [Nel3s’3p” | [Ar]3d'°4s’4p’ | [Kr]4d' °5s°5p° | [Xel4f ‘5d6s’6p”
HeHaSs a1/pm” 77 118 122 140 146
st s MY /pm” — 40 53 69 78
st B M*/pm” — — 73 118 119
SIPEE AH, 1086 786 761 708 715
et/ AH, 2352 1577 1537 1411 1450
kJ mol™ AH, 4620 3228 3300 2942 3081
AH, 6220 4354 4409 3929 4082
IEESNERIRETIN 2.5 1.8 1.8 1.8 1.9
T /g em 3.51° 2.34 5.32 7.26' 11.34
g
T iR /K 4373 1693 1218 505 600
FaLHH /K — 3550 3123 2896 2024
forgra-vfaeman 10"-10" 50 50 10° 2 107
/ohm cm (293 K)

MV sitadietor sTeRen & faw; © 6-3uwegdsie; Cuifer wraewH; 1293 K: ¢ & faw; dwEe w1 vHE 2.22 ®;

JBET (FW & a9 R TR |



p-sieh dw

11.5.3 3TEEA T=Eredt
Te-14 o a7l H YW NI TUd ok HH
Te-13 o WA el 1 Ten 3t B B

el R ot eiafeh i ol o1 g9E gReferd
Bl €1 HREE T | A WM W e et
i 21 Si ¥ Ge, Ge ¥ Sn % 31eU =dl TS Sn
H Pb T TcUdfG, AEHE d A f Seiail o gaal
UFRETOT YT T AT ok 9 SMHR H1 TRUMH T

11.5.4 TI=IA SHOTTEHRAT

BIE TR o HRUT THE- 14 F Tl i Torgg FOTHR
%1 T E-13 o 9d al i Tagq oAl oh
M W el | 3tfush gl §1 Si W Pb ek dwell i
fogd FOTcHhdl 1 A RIS UM il 2|

11.5.5 ofifaer ToTent

TE-14 o gt o 3 B shrae-ffere e16Tg SR
SfEE SuuE B, Sl fo qe1 W %u oS
el GelPm o1g 81 Te-14 & I o Torld Td
FAAIHR THE-13 o @l o e Td oS Hi
qor ° efues g )

11.5.6 TEEeR IOTH

STERATRTUT TERAT AT TR TfsRansierar
EIREIR

TE-14 o a7l o SRITH HIN § TR SR B T
T Il G AT +4 T +2 STTihuT STael
T STl €| hie SRUTCH SATRIeRTul areeen off
TG w1 T SR Jom AR STEA Tedt S A
i I= BIe1 €, Tq: +4 SRl fereen | 2Tfuehay
FifiTer TEHAeS FHq o B ¢ 39 UE o e
Tl § Ge<Sn < Pb %0 H +2 TR0l STa€en
eSS 1 TG agdl Sl © | FeHase hie |
ns? S o dUF | 9 &l o oF SR I8 Bl
21 9 2 SATRARTo sTawensti w1 Trifarn wenfae ot
o gitafda e 21 shred qen fafesd qemE: +4
SAferfteRToT Sfere YR i B SHEE & +4
SRR ST TR et 7, Sfeh Fo ARl |
+2 Sedietor seen off fyerdt 21 o et <
sraeenati | AfTeh oFar B (+2 SRt sraee |
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o o= o ®9 H o1 T €)1 +2 e
el | wie ok Alfeh Tl B €, Sefeh Sl +4
e eIt TR &1 TGS STewen o 370] o
SHET TRHT] WSS SO B ¢ [SImg— (CCL)]|
ToIeR afgul 219 € o RO WA STl
I SASRITRTd TSl i 3TUer 39 el i Sl €l
Zfd e T GeGarSiehdl +4 1 IfaswHor &l
FX Tohdl T, W TUE o 37 I UHI i &1 I8 37
dwdl | d-hee] 1 IURRAfd o HROT BIAT B TE!
HR0T € foF T ool o SciES Sel 3T9EEA o I
A TI¥IS (Donar Species) ps| 3@3@7"{ TR Hich
Tpel SN | SN - TR [SH-(Si F,
GeCl )}, (Sn(OH))*] T =it 2, foor sl
WA sp’c® HehRiid B &

(i) 3T o ufa srfaferamsiterar

39 T oF 9l e SifediSH hi Sufefd | T
fohy WM R AfEe s &1 A gErE: d YN %
B E-HFIATRIEE qU SEIUES| $9eh g9 HA:
MO T MO, ¥1 SiO 1 I shad == I
W Bl Bl IeU SR SEe A SAfedEe
= offaRfientl oTaeen ol SAfediss i qorl |
FAE YFEA F T T eESERE (SW-CO,,
Si0, T GeO,) 3TA ¥, S SnO, T PhO,
Iyl WHfd o B B HHeEES ® CO
I q91 GeO =A™ &, S@ih SnO ¢ PbO
Iyt €l

IIAT 11.5

TYe-14 % 9 31 95 (A ==) Hl AT, 5

() o9 sifie ol eEsiiedEe aam ©;

(ii) THIC: +2 SRR afereen et 2;

(i) STE=TTH (A1 AGHTRI) o ®Y H FIT o
G IcEd

B
(i) e (i) IS (i) Tafaessa den swEm
(ii) ST o Ufa feramsierar
wTeq, fafaesa den sHf=m S o gry gfad &l

B 21 T, Wi i faaifsa o SEstieEs oaam @
TN TEETESIST T I B
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Sn + 2H,0 SnoO, + 2H,

ofE il ¥ g Wl g1 U e SeEs
1 &7 fthed (Protection film) EEeico _OI'TI'{'UT%)HT%I
(iii) &elem o wfa srfafsmrarsiierar
THE-14 % 9 MX, 991 MX, (X =F, CL, Br, 1) ¥R
o TS S ¢l e oh AN 3T T wEe
Suge gRfeerfaal o eeem @ foman wieh @Y gase
T F1 AR MX, FegasTh UHfa & B & =
TeAgEl H She WA sp? HeRid Sfe€e § qe @1
TUFEH A ST T B ¢1 SnF, T PbF, 3194 B
¥ A W F e 1 Pbl, o1 fEd T E,
iR Pb—1 59 (S URH H el €) Tal ol Sca
el T uTa ® TR 3HH 652 Sela 1 T € Heh
T Tk SO o 3od el | 3ue § 9R Tgfma
STF U B Weh| 39 W8 % Ge § Pb T &
eI T MX, THR o T o9 H o vofa
T & THEfTR T S T o SR W GeX,
F1 JAN H GeX, fUF TR T, F@F PbX, H
JE | PbX, e TR € 21 CCl, % ik
9 g JTRAEe A § S TEfed @ 9§,
Ffch Shard TRATY] ST oh SIS WA ¥ d- HEeh
o TR SIS T TS0 HY Hehd T

SICl, %1 ST TR Sel-STGET Hishal hl
THAT S Tkl €1 A Si o d- Feeh H STt o THTeh!
TR I TR I SiCl, TRfAE dR W A
STyEfed BT ©, @ fad: SiCl,, 39 YR Si(OH), #
Sl STHEfed B S 8-

Cl
|
. ~ — HCI
Si + O —
a1 a + OH
Cl
Cl OH
| |
_si_ + 3H,Q _si_
o | Son -3HCL y4” | “oH
Cl HO
Tafatges st

WA faam

ST 11,6
[SiF>” ¥ 8, SWfh [SiCl]> =6 21 Tk
Hofed RoT S|

&'A

U &I RO fefefad g

(i) fafeera 9] F1 SHR BT B o HROT
3Gk IRl 3R FAH oF ©: 98 MHR et
TR Efed e 8l U 2l

(i) ORI URAY] F ehlh! S JTH qefl
fafee o] o 7 oI fopan sifek
T T e 2

11.6 <RI et HgwAYol ggfaar
Td MU g

3T TEl o YW UH Hi Wifd $9 UYE K YW
TS hTe 3T T oF 3 Gedl | f9 =esr
TSI LA €1 $Eh B 3R, Se9 fagd Foresha,
IeE A T G d-heTehl i SucTsudl oh
HTU TG Fe 2

FEA H Had s— qT p-helh &l 98 o fag
STT WA €l o: I8 W AR R Shad =R
Q@EE;T:T qJH R EIRIISG (accommodate) sh¥ Hehdl
21 & HRUT B o gHeRT Afuehan HestRar =) et
€, Safth 31 WS d-heTh| H1 ST o HRI
AT FASTRal § ghg H o B

HEA H W | 1Al Bl STHR TH o7 Tagd
FUMHSHA alel 3T TH] § pr— pr FgaY A i
Afgdra & (unique ability) Bral %I C=C, C=0,
C=S, C=N 7% 30 FF I 2| 30 T8 &
IeIR S pr— pr 9Y TEl S ©, iR oS a
foafia (diffused) TATETT Hefeh H oF SR A9
Tt stfaea &l g 2l

FHE § T TR oF 91 GeHdsh 99 gh
S[EHY Al @l A g S F1 9g Bl {1 59
Ygfd T Y@ (catenation) FHEd gl c-c 5y safus
AT §H o SRV I8 Bl 1 o H SW g e 9
TR FEal g7 SR T St g8 (g FOMcHbhd o6
HIU J@eH 1 G T S Bl W d Tt
T ¥ TId: FHE ST Tkl 21 T~ 14 H @ H
FH C>>Si>GellSn 2l B1 g S@er &l g9 21




p-=leh a<d
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£ s T / kJ mol?
CcC—C 348
Si—Si 297
Ge—Ge 260
Sn—Sn 240

JGAT A pr— pr a9-FAf07 &F FROT FHTEA
fafss stoey gerfar 2
11,7 HT&A oh 3TULRY

e o el iR sfweda-<H € ey B
£ &0 e AwTES He o | yqE e w9 2|
TH. T, HIE, & T de1 AR Th, hel (HW.
Kroto, E. Smalley and R.F. Curl) 7 RGN 1985 H
HTe o Teh 3T &Y GORIA 1 @IS 1| 36 WIS o6
FHROT T2 T 1996 H Ao R I8 fRar T

154 pm

fer 11.3 811 &1 G&=1

11.7.1 &

TR freeia Sets 81 21 398 Jeh TRAT] sp?
GHd BIAT & a1 AR SAafa o 9R
FHTe TAVE | ST Wl B THH hIe-hTe
A 154 pmﬁ 21 FHEA TLHTI] <& (space) T
3¢ fIfadta S (rigid three dimensional
network) &1 fafor 21 39 9= (e 11.3)
o wyu Seten | feiees Fewarsh §e Sufterd &d
21 36 YR faeqa Hedarseh s¥e i argAl Hhisd
1 g1 81 31a: g et W U 5 o1l Heifes
FIR T B1 TR TN ¥R A F ok fow
qeHeh (abrasive) & ® Y, TG (Dies) EEinik]
den fagq-gse ow ® SMRA dq (filament)
T B 2

ISR 1.7
W H Tegded g oh 39Ud o S
B 21 A2

&

N ¥ A5Ed C—C Sugaa A 9= gt
2, TN9 digT w16t Hfeq e €1 o7d: gHe
T 354 Bl 2

11.7.2 dwEe

a'qu?gE AT St AT (layered structure) Bt %l
¥ T IretaTd 99 gR I Wl 21 & IRl o 0
aﬁiﬁ340pm%ﬁ?ﬁélmwﬁaﬂﬁ?m
EEEIﬁ'Uﬂ?I I (Hexagonal rings) o ¥4 H Safed
e €, e C-C &% @ 141.5 pm €l 81 TZh i
aerd o Ycdsh shieH TLHTY] (sp?) Tehiid Bidl 81 Y
THIe TR FiA fehead! e qRaETopsTl o @ far
S ST B1 ST AT TR p-sie S Sl Gl
A | g foreigd B €1 Seiei Tfdeier B
&, o7dl: Thrge Tergge sh1 Gelereh Bil €1 IS i el
o qd § ST 9 drel S Hehdl 81 98 SR § T
UHIEE e (soft) 7 Taeh 1 (slippery) el 2l
I=q a9 W 59 7 § 9 &1 94 T8k (lubri-
cant]%“&qﬁﬂﬁﬁw%,ﬁﬁmw
ek 1 HE Hl 2

340 pm
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11.7.3 Woeri-d

dferem, e onfy erfea fai &1 Suftefs § S
fl"?ﬂ's? Eql WSTFE% (electric arc) 4 Y o S
&, 0 et o1 Tmior e €1 aftud oy Cr S1us whi
TG S T A hostell qered (sooty material) i
e &9 W C,, B W C, T 3Afd gew HB H 350
1 Afh THEEN § HeH Forkd § U T FerdH
HTe H1 YGaH T 7, s ForH § Rl YR &
goidl 94 (dangling bonds) &l gl 2| R i
T FISRIgAT Bft B (C,) 370 BT STHTT HehL st
&Fﬁﬁ%ﬁ?ﬁ%l @WW‘T (Buckminster
fulerene) W@l%(ﬁﬁl 11.5)1

ferT 11.5  (Cy,) THHRR Fori &1 GOFI: T HT SFHA
i dicT (Pedict) &1 awE gl &

Y D: YT 9 g a1 Ure GeEiy a1E
g9 Bl 2| Th ©: WEEF ged ©: SAYel e
TEEg 99 o 91 9ifed (Fused)ﬁ%,m
g GSEE 9o ohad 9: GSEE dod oh WY
Grferd erareen o @l 71 Gl e W] guE e
& T1 (sp?) HHIA eI &1 T THrad WA 31
HTe AT o W A SAE S S| S et
TR 3] R foeerriiehd Tear &, S 370] w1 e o0
WW%IE’HW%ﬁ 60 3 (vertices) B
&1 Wi 32U W T HIe TCA] Bl 81 38 T qA
Tha a1 fgay B €, TSRt C-C &1 ware HHe:

WA faam

143.5 pm 97 138.3 pm &1l 21 AR Fead
‘Sh1 &’ (Bucky ball) f ed €l

s HewqUl qeF 7E ¢ foh SN ®9 U e
1 Gelifeeh Tl STREY YhrEe @1 rd: Ui o
A H® 1 I HAT ST 21 &R 92 GOk o A H®
o HHE A 1.90 9 38.1 kJ mol” B B e
T o 370 ®Y (SH—F1eH ieh, Fich, AN 3S)
UBTEE q Porld o T[S ®Y9 &1 91g 1 Wifrd w0
Y BIESERTEA i STl TR e woieh W Bl 21 91
T TRl | The! 7@l S I TRA HH |
FNehAl Al i U B 2

11.7.4 <hTSA oF STANT

s getel | ot Tefud hTee d Sea @red areft
TAH! Y T E| T T BT TR AeAl Tk
%1 B8 (fishing rods), *FE Y&he, oM den S
(canoes)aﬂﬁﬁmélﬁﬁﬂﬁﬂmwﬁa?
RO YIS HT YA ol o RIS SH | al
afreifireh fo-erased & gar @1 e gu ffa
Ffafac @ ol 9o R o ufd R w g
STl Ty Wih ARl 1 SYAN SEdelt T @
afueifd w6 & g 21 THRl STET Se-st
(water-filter) Y HeEien %@Tﬁ Eq| I HE qe
e | T w1 FEfE w5 § g 21 e w@e
(carbon black) T STIR FURSH M H T Tl
IEA F TR H T F T G IR HIH B ST
TEIA: Uy | STI9Ee oF €9 H do1 $6F o 9 H
B €1 € Tk GoadH qeer €, Frgent Sy s
T B 21 39 e (Th & = 200 mg) W [l Tl 1

11.8 ehtalA dem fafasrs oF uqE
ASiTeR
HE & INFAES

FET o I AEEYU SFAES-HET AHAISTFTEE
(CO) TN e eTgatiamEe (CO,) T

11.8.1 hIE HIMISITSATES

SIS SAoEl 91 &1 Hifad 961 § 9 o "
SAFIRTIT T HTe HASHFIEES e erel 2—



p-=leh a<d

2C(s) + 0,(g) - 2CO(g)
% HeRIE A 373 K W Wit 37 o
BN TISielientol & W 3Ted A1 § 6 hed
HSeTEe U B &
HCOOH 2%, H,0+CO

W H, S0,
ST ®9 ¥ 39 T W 99 (Steam) Yated
Tk TN I §1 39 WhR CO qem H, 1 W g
‘areT T\’ Iudr ‘WyewuT W’ (synthesis gas)
FHEa B
473-1273

C(s)+HyO COg) +Hagg
T T

e WG o T W o h1 YA TRl S €,
TG CO T N, 1 a1 W i 81 36 Wege i

Fed
1273K

2C(s) + Oy (g) + 4N, (g) ————2CO0(g)
+4N,(g)

EISTRIRIE

AR TG AN TR 19 Tk Hewqul A
U B 39 Al | SN Shis AHISTRIES o 3Tiueh
T8 W HEA SEAFIES 19 U Bl qe Ho
ael fieherdl B1 e AFISTHEE S W e
At TR 7 TUEH T €1 98 U Yo STEsh
B TE AR oTg ‘AT T o’ UgHiE den $9
HHAU I o AlFERE o Sifafigd o= aw o
AFAEE hI T F 3t 21 HTa AHISHFIES &
TG O H AN AT o1get o siauEs ST
(ore) g %Ilﬂ—ﬁ'ﬁ?‘ﬁ;m (extraction) T g %—

Fe,0,(s) + 3CO(g)—2— 2Fe(s) + 3CO,(g)
ZnO(s) +CO(g)L>Zn(s)+COQ(g)
CO:C=0: 3 H HTA qeIl TS ok e
Th o T & 1 S B HIa GRATY] TR THThT oA
I DI IURAT oF HROT HET AASTFRS Sl
(doner) % THM AR Hidl & qU1 HT U &
T T T WM R o1g i A @1 CO
arra fadeft el Eareteia o WY Tk Gopel S
T TGHT AT F BRS¢, S S-S
Hepel ¥ 300 T e TR Bl 81 T ol
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FHfvrtsl ® Iufeerd EAITas &1 IR A
SATeRfIST-JoTe o Tehell 8| Sidd: SHhT TROTH G
% ®9 4 gral Bl

11.8.2 ShIET STZHTFATES
I i ATUhdl H I8 e A1 hlegad 399 o6 ol
TEd T W Bt B

Cls)+ 0,(g) —2—5C0,(g)

CH, (g) + 20,(8) —>— CO,(g) + 2H,0(g)
AT W $9 i@ shielHe T dF HCI %1
Afaferan gr1 s ST Hehal 2
CaCO;,(s)+2HCl(aq) —» CaCl,(aq) + CO,(g) + H,0(1)
SiEnfiER ®Y H FAT-9c2 (lime stone) H TH
eh Ig Sl Sl €
HTEA SEHFITS Th TR T T 19 7
STl H gHHT STeUfdedl ek Sd TEEfT (chemi-
cal) den H—Wﬁ% (geo-chemical) Hew I aTdl
21 A & WY I FEIF o7 I 7, S TH
oa fgamaa o 21 3 fefafed < 9= 4@
faaifea e 8-
H,CO,(aq) + H,0() ' HCO,(aq) + H,0*(aq)
HCO,(aq)+ H,O() 0 CO,*(aq) + H,0*(aq)

H,CO,/HCO, %1 9% foer & 1 pH &l
7.26 W 7.42 % T TR Tl €1 STAT TRl B
o RO &R & WY fHA FR UG- S 2

FEA TSRS agHed | ~0.03% (ST
¥) Sufeed Eal €, fSEa1 STEN weRToT-Gyewor
(photosynthesis) ¥fsham | Bral 21 39 ufman o &
Ui STgHEEd CO, Hi FrEEEee (SH-—TwE) §
Refda # 24 &1 39 Sk § THEfTe IRede
30 YR WS fehan ST Hehal 2

6C0O,+12H,0 —C H,,04+ 60, + 6H,0

TH Uil gR UIY Siqe, TSl qen e ok ferg
o S &1 HTeA FAsTeEe % fauda g o
Tﬁ%[ 1 Tl Bl % ‘T{Tj, SIEEE RS (fossil fuels)
o F&d T8 a1 Hiee - o faw IA-Ter (lime
stone) o foEEd o HROT AgHSA H CO, I HAEI
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qadt 8, fEQ agHed & 99 ¥ 9fg 8 @ 2w
%ﬁ?‘f'ﬂ%‘—m (Green House Effect) Wﬁ%l SW
3Tk OO | ST |

gfod CO, 1 TR 3fTS | 81 o HRT Hia
SRS 19 ! Yoh % (dry ice) o €9 § I
fohan ST Teha1 21 Yo 9 1 SYANT STEEHE ql
femstifaa e (frozen food) E=a ISERCHIGED o ®Y
F qe T CO, T WA FEiHHT G5 T (soft
drinks) ¥, 9 ¥ 9 TN €84 § T8 81 8H oh
HIOT THHT YA ISR (fire exlinguisher) =D
®Y ¥ Fa1 €1 CO, F IWN geg A ¥ IRA &
fomfor & eiar 21

CO, 317 ¥ e THY] sp Hehfid eal &1 He
AT 3 sp TR Hewh, SodisH T o I
eI o WY AT ek & FaT &Y &AW ©,
SeIfeh ShTeA THTI] o AW Jl SIS TLHTY]
o WY pr— pr S S | Hewd: THRT SR @
el &, foed g c—O0 sl *1 @aE Th wuH
(115 pm) &t 1 399 1 fgega sl T8t e 2
CO, T STFRT TS Bl 3 FohR T T Hehel &

-.. + .. . + -
:Q—C =0: <—>:O:C=O:<—>:OEC—Q:

FHTE SEIFEE hl AR T

11.8.3 Tafererw sEetiadEs (sio,)

9-T4S} T 95% AT fafasw wd fafaehe @ o 2
fafas erstiaarcs, 9 amma: fafasr’ 99 @
SF S ®, 3 fREd GEARH®  (Crystallo-
graphic)WﬁﬁqW%Iﬁ?Wav_@wm
(quartz), foreedieeze (Cristobalite) d1 <IgSIgHISS
(Tridymite) €, St 3fed a9 W faqafed=a et €
faferen SReiiadEe T Teadseh o™ e
3 ¢, fod faferen ] Sqohers &9 § =R
TS TSt o Hedaifd dfud ®d Bl dw
siferdtST 9Ty faradiaa: set fafasa T 9 SEt
T 7, S o 1.6 § qI T ¥ Yok i g
oo & Tfd ®ar g1 gl fRed & T T
9e3 319 o ®9 | TE1 <1 Gehe 7, g fafeasw aen
SRS THATI[A hl ThTa A | 33 TR ged
ERnild

!
C|) O O O
ol ied
(|) @) @) @)

|
— Si—0—S8i—0—Si—0—Si—
|

ferT 11.6 : SiO, &1 FAfaHT G

fafas oo M= €9 | 81fd 359 Si- O 99
et B % HROT AR el €1 S d9 W
faferent, Biioi, SrerEeieH, sifermien et qen engei
o JER ! TfRIfd <l ¢, el HF 92 NaOH ¥
foman e 21

Si0, + 2NaOH — Na,SiO, + H,0
SiO, + 4HF — SiF, + 2H,0

FaTeS i foga SN Te-foR]d (Piezoelectric)
wered T A B 1 e arfqaendd wfea, enyfren
e, TERIA-TURY, Tfaeia el HeR oFewen
anfE w1 Frafor Gua et g fafeent Sta &1 sgam
N Eqch (Drying agent), ENRERE (Chromat-
ographic material) o ®Y H qUT IAE o B H
Brar &1 fafere =1 T Afheadd §Y (Amorphous
form), ﬁ'@ﬁ{[{ (Kieselgur) <l ST BE-waR
(Filtration plants) T gl %I

11.84 fafeer

Te e faferhid sgoshl ®1 Th o ®, foed
R,SiO, T &l T (Repeating unit) Bt 21
faferenta o frator o yrfve 9o tfesrar etean i
Yl faferer Feiwes, R SiCl, ¥ €, e R
Ufesher steran Ul T B €1 S 573K A9 W
Bforet FAES, IR IATH i suferfa o fafasw @
fopen s 8, @ fafa=r dfore gfoeemd seiRifaet
(fSFe1 ¥ MeSiCl,, Me,SiCl,, Me SiCl a1 H&H
T H Me,Si a0 €) SwEAfuw ewwan faem




p-sieh dw

(CH,),SiCl, % SIe1-3T95 o SUUd FElT TgeTeh L0l
BN @ Sgelh WE eid B

. Cutsxt ) +2H,0 )
2CH,Cl +Si ——— (CH,),SiCl, ——> (CH,),Si(OH),
570 K —2HCI

CH, CH, CH,
I I I

HO— Si— OH + HO— Si— OH + HO— Si— OH
I I I
CH, CH, CH,

Hzol ERGiEU

CH, CH,

—OT Si— O+ Si—

CH, /,CH,
fafeaia

(CH,),SiCl fHelH § sigeteh 1 @l &l ofag
=1 frafa foren s wepan 2, < Frrrgem fat =t g
HT A B

CH, CH,
I |
nHO— Si— OH + HO— Si— CH,
| I
CH, CH,

-H,0 | ageftem

CH, CH,
| |
—O+ Si— O + Si—CH,
| |
CH, /, CH,

fafers™
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1y et gl @ FR @ & R fafeent
! STUfahEl (Water repelling) Wi Bt B T
T S=u A e, S qWeEd wmed qen
T el AR o Wi FfcRIeTcashdl = 07 erl
21 ok forqa ewEm B TR SwEm Hifed 1E
(Sealent grease), ﬁ'@'c[ﬁ‘%ﬁ (Electricinsulater) de

SHe-d&  (Waterproof fabrics) E it I E
THIEA-GIS o § gl 2

IETEIOT 11.8
fafeest 1 872

&

I fafe SEerE a4 A 2e €,
5 Ufewa steren wia w9 fafasd wmg
& v dy el woEd € 3 St
(Hydrophobic) J&fd @ B T

11.8.5 Tafeaere

wehfa o o€t AEn ¥ fafaehe @f s o s € 3 9
@W@@W%—W(feldspar),ﬁaﬁw
(zeolite), Yo AYH (mica) den @'@.’H (asbestos) |
fafeiene &1 ga ST sk Siof (foa 11.7),
o fafersi T 9R SieRdtsH TReRT ¥ Sqshes
®y § dfud w21 faferere § o @ s fafae
(Discrete) SHTE ST BIdl © 31@ §9 YR
#T TRl ufa fafeere e #1 1, 2, 3 S1E 4
SRS TRATOLS o WY Wi STewen | @l €1 5
fferohe gepreal omuw o ferdt €, a1 S@fea oo,
wa qen e S s €1 fafache S
OS] H AT e~ gRI ST gl 81 3
IR S 3T SRR ThTEAl o WY W B B,
at fafam et w61 Fofor g 21

a7 g fffa @ wewerqel fafeere wia 9o
= T
11.8.6 SIATATEE

Ife fafas SeeiiwrRe & fHfafis Sow & 9 73
fafers wRam] TqHifEe wame gu wfaefyd &




318 ECIDERCEIE]

) ST €, d 9 gyl S b ugffaferehe’ sed
\\ T g, fSaw % ®mumew g6 21 Nar, K+, Ca> o1ifg
Y T FOMEST 1 Tfold d 81 $Eeh S0

ST qe SSfelse & USRErH Saim o BrEgieher
, o ASH qAl qHEFH § Sfetiemse w1 fawga
s - bisal SYAN SR % ®Y H gl €1 SI@ond-ZSM - 5
(T SsTiemse T TohR) 1 ST Uewhiaial ol Hrel
(=) =) el § UfEfia w0 § e ) Serifia et
forT 11.7 : (%) SIOF HUIA 1 wgewers Geaal 1 STAN HoR A oh Y0 | H1H 3T At
(@) SiOF &7 &7 freyor fafrea ™ @ o e 2
.

T RO H p-seiieh G YRR o e, ST, TSI A1 SULT B o Rl Sifgei 1 e FRoft
o p-scileh el o1 e B: o H 13 W 18 Tk Tehan e B Eiferam o sifaRer et GarSiehal
1T TSS9 ns? np*-Seid &1 S7oh Ndfieh shiS o Sufter f9=Ta1 o SRl Seh Hifaeh
TS QAR U et guifad eid €)1 Held: o qwll o o o stedferes faetan firerdt @1 et
SATSRETERTUT ITTERT (group oxidation state) o AR 3 T 3T SR Taweq off YT
T €, S WaASTRT Seiaeia W ] T 9= Bid €1 o SATeRiTehur STee gtk vl oh Ty, Tt
Bt B, ot AR et o fore Fre stfeRdieRtor stereen Tt eidl ell Sl €1 SRR T d-sheih i
YA 1 G T T el o 4 ¢ SFM ki ATFdl S GAIfd Ll 81 §eloh % pr - pr
e S &1 e e a7 din - pr Sl din - d ¥ S §) T e | d-shereh 1 sruteafa
Teh! SAfehad HASTRal 1 W) W Hifd Hid 2, el Tea q 39 WA i IR Hd B

THE-13 § SR 191§, SHih 37 aed wrg €1 <u-fmio § S e WR wesh (25,
2px,2py‘cr$12py)ﬁ%ﬁ?ﬁ?ﬂﬁﬁ%ﬁﬁgﬁ&s%ﬂ)ﬁﬂﬂ@ﬂ%ﬂﬂﬁﬁ?%ﬁﬁﬁsﬁﬁgﬁ
[ B 21 g A IR AR i STH Sl el S Sl B 39 YehR SR AT ogd ST
1 Wit HEER I &1 SN SEEESSH o WY FeHIS AfiTeh S’ o &1 THH Seiad SganT
B,H, ¥ TEaRT ® I G WAV o Wed Hqed SEgH WA B9 gl TH §gad @i
Frerdia-fggereia sigr 7 T2 21 SEeiidier o Wil SN % el ik sfieh a1t qe
S €1 i 3 B(OH), Toh 3901 THER 37 81 I8 Begiiomal STad | gageid Jeu
TEH T o T R Al ¢ R Na, [B,0,(OH),. 8H,0 T ¥ e S 81 I8 Weht
THETUT WHAUT UGS ok forg =it T < B

TR +3 TR sTaeen YefSid F3d1 ¢ T ¥ 9 9 R 9 qwi BT +1 Serdieno
ST TR B S T A8 AR I w1 qRom B ¢

T Tk e 3Teg ®, S 310 =R TSt seide (2522p?) 1 STAN hich Hegaiesh 5
T B T8 el 1 0T 9l 81 F8 7 el C-C Tehel 59 o g, 31fug siga (C=C 31¥el C = C)
% gU e A ged 9FH H1 W Agd W 21 gEed % Ygta 3 w9 § oued @
C>>Si>GeUSn>Pb|Wmﬁwwaﬁaﬂwww%lm?ﬁq
eyl STRET €, ABTES T Fok-d 21 HIe- AR o TS +4 T +2 SHFAH SFereel TR
T Bl +4 SFHHT0 T FE¥T T ol AfiTeh WHG: FEHASTh Fehid o eid 21 Tear
o gNI +2 SR e TSR T i YIRa da@dl Sl 21 oS B +2 AR ST +4
SRR SToeen § Afersh LTl el 81 HIeH HONHE AFIH0T feeen off Y w3l €1 FeA




p-sieh dw

T HEwEYUl SRS CO T CO, SN 81 FTA HIsHoEe S €, Fafh e SRsiiesEe
AT Yafa 1 Bt T FIeH TSRS | HeH W ST THIEH! Soia" 7 & 51 I8 Hifesh
RISCT ST €1 SFAEHTelfer i ol § CO w1 gHieiitar 9 sH1 Hepel Aok Tl oIk afedia
fatelt g €1 FeA SRsoEe o fatcl TEl e €, W I-TeR & ded STuse 9o Sied
U % T8 & FRY aFHSA § CO, T ded! 7 7 weee fefd o w & 2, e gfia Te-nme
FEd €| 399 SIgHSA 1 99 §¢ Wl € 91 g TR Seoand Soe g1 st €1 faferenr, faferent

qen Taferere Aoyl Aifies €, forert SR e T deiw § g R

11.2
11.3
11.4

11.5
11.6

11.7

11.8
11.9

11.10

11.11

11.12
11.13

11.14

11.15
11.16

11.17
11.18
11.19

A

(%) BYTI1dF a1 (@) C W Pb % i TR stazensti i fear o %9 &1
TR HIT|

TiCl, #t g § BC, 3 I= i &l o ¥ THamei?

AR TERAANES oEd I o THM Ha8R i Y8 Hidl €2

BCl, @ CCl, FfThi &1 I3 24 g 5t % 9 3o e & shfae #
HHART]

1 s 3T WieHT 37 8?7 WHeEt)

1 Bl €, S Sifieh 37l i TRA fehar S 872

BF, @21 BH, &1 3T&{d & =amen ifsu) 37 efeis § R & "6 & ffde
HifSTy

UM o6 IHFUHT EeR <2 A sAfafsarg Jifu)

Toide = AIfTR 0 B €2 A BCL, 7o SiCl, SeieRiT =7 ik €2 THesy

CO2 A= HCO, HI AR W= fafam)
(F) COY , (@) €0 oM (1) IFTEe § hTei hi HehTvl- ST 1 BIl &7

AT o MR W E de Jhree o il | Ffed foman 1 gy
Frefafad weAl 1 FRET RIS T THEE THH0T fT—
(%) o< (1) e Cl, § &1 w3k PbCl, I 2l

(@) e (IV) FAEE o1 o Ui sTefersh sTeemedt 21

() W TH AEEES Pbl, T 9@ 2

BF, ® 91 BF, o 4 @ %%: 130pm 9 143pm BH &SR0T SdrEy)

B-Cl s1ay fgya sl W@ €, foheg BCL, 10 &1 fgea el 3= gran 81 =2
fefefta HF & tgifam 2ewisinegs sifaer €, g NaF fiel™ ® St st 21
BF, %! Yalfed s W qion foreaa & 9 tgeifem gwsives seafid 8t s
21 SUHT HNU TAqEU

CO = foiiefl 9 1 T HRO1 TdqEu)

CO, %t sfyes T Hee aogfs & fag Saer 9 82

TEEART T Fieh 3T i Hla qHEART
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11.20

11.21

11.22

11.23
11.24
11.25

11.26

11.27

11.28

11.29

11.30

WA fogm

1 B T, S

() <R i aAferer WA fran S 21

(@) itk 3 ol S | Toern S 2

() UeqfHtm 1 ] NaOH § stfafswan &g st 21

(9) BF, %1 fan smifan € 1 st 2

frefafaa sifafswenst # awemET-—

(F) HIR I Sufeafad ° 3= a9 R fafeasa <1 afue soiss & @y Ty e
S 1

(@) fafas eEsiaEe i TRgeH weiREe o A &1 S

(7)  CO &l ZnO % T A feHan S 21

(9) el Ui &1 foman STeftd NaOH o @19l =1 St 21

HNU A

(%) W% HNO, 1 e Ui o o1 5 fohan S ket €1

(@) 3 NaOH T2 UGHIaH o Zohel o T 1 TaN sTuaTfeeh] @ie oh fag
fopan ST 21

() TTEe Y TEw o w9 WYY Bl

() &R H GG geE o w9 H Bl

(&) A TR § TgHitEE fHge w1 SE g 2

(F) & I TgHifEm 9§ 9 T 8 W@ el

(®) GO shael S W UGHITEE qR T WA €l 2

e § faferenta a6 SRt Toedt § eea w5 e 21

Al %1 o | Ga &1 8 WATEE 551 61 219 ol THe?

FRET 1 Tl 87 H1eH o < HEw@qUl SFTRET € d Ahige H G K1

TAEU| B S SARET o Aifdw O TR G P F G TSl 72

(%) fr=fafed siaaEe #i SIEA, a qen SWFH HFEe & ®9 § aifigd
it
Co, B,0,, SiO,, CO,, AL, O,, PbO,, T1,O,

(@) $Th! bl i <o ATl Tt sifafwan fafem)

T afatmaet § Sferem, Teeffm @ guma suta €, Sots o7 § 98 99e-1 %

oTgetl | THMGT <9 1 3H 99 Sl % WAl o g fHg i

e U1 X i Tohan Wifean greeiierge o e &1 Sl €, al Yo 3198 (A) e gl

2, 5t NaOH o s1ifere ® T eient fao Sege (B) s 21 4ifies (A) 9 HC1H

TR AT (C) = 21 AifTk (A) 1 eifush WA fRT SH R A (D) S ©,

S T Frenfid o1g o &9 § Y9 B 21 X, A, B, C 1 D %! Tg=Iu qel gkt

TEaM o 9Hed § IUge SHiehI il

frfafaa 9 e s e 82

() 3Afra I\ g9E (@) HAREY () HEer

s oo X frefatea afomm < -

(%) THH Sei T forews & wfa &g g 2




p-=leh a<d

11.31

11.32
11.33

11.34

11.35

11.36

11.37

11.38

(@) g TE fRT SR W TE wiE & gAE o | @ikd 8 S 7l

(M) @ X% W faweE 1 "ig H,SO, e s €, @ Tk o Z 1 vad e
EeIi

ST TfafRael & iR faf@n @ik X,Y 991 Z &1 ggara)

Hferd iR Sifse—

(%) BF; + LiH—> (@) B,Hg + H,O—
(7)) NaH + B,Hg —> (¥) H,BO, —2—
(¥) Al + NaOH — (&) B,Hg + NH; —

CO e CO, JoiTh o FeeITv o feTw Teh JARTemen qen T siaifes fafyr ifsm)
AN o STeltg forerad & ghfa wi o Bt B

(F) 3IEA (@) IqFuH (M) &R (7) T

SR T o TgARA B hT HRUT —

(F) TEH o FF € (@) =99 TEeeE wu F Sulterd B
(M) THH THARA T B () T Safd 2

TR § AR H FHOT HE OB o

(&) sp (@) sp? () sp? (%) dsp?

SN T & § e 1 Heliters el &9 i ° 85—

(%) € (@) I (M) Fe=  (¥) SiFen

frefafed & @ 99g-14 & qw & T SH 91 HUA T 22

(F) +4 ST TEEE HW 2

(@) +2 AU +4 SFRIHIO SFaee TERE FW 2

(F) M2 dg M* 3=H o9 2

(%) M2 qel M+ 31 &9 €

afe fafaes-fmio § v e RSICL, €, @ a7 a1l 3eaE &1 S st
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FTEfTeh T : FF MIRYA FHgIa qom qeheiich

ORGANIC CHEMISTRY: SOME BASIC PRINCIPLES & TECHNIQUES

ELE)

TH Theh oh 31899 o oI5 9 —

e I AGHASTRA qUT HTATh
STULSTl 1 STRIaAT i THS Fohil;
FEfTh STU i WISt 1 faf=
ThR ¥ forg geh;

TR AT 1 aITRToT T Hohl;

TR ST TUPAC TS o 3TIHR
e o1 A < FobTl a1 39 Ml ok
SR R 3TehT G forg Teh;

o~

FTeieh Afaferaneti w1 ferafaf &1
YROT =h! THS Hohl;

hTefdeh AfTaRt &1 GL=AT qen
sifuferamfiera W selae-faweme &
YT hi SAREAT ki Tohl;

[

FTe(eh AT oF TehR 1 Te=H

o

el 2T o YFgehor 1 Tehefiehi
& Urg Teh;

ShTaf-ieh AfTeRT S ToMeHeh fargetoor o
wftafea TEmft sitafwanst @i faa

o,

HTe (R FTeR! o ATCHS faveiooT
fe

4 gftafeq fagial 1 99zt 9ol

fUset Teher W 30 i@ for e w1 T stfgde qor g €, o
‘sfge™’ (Catenation) Fed 21 9 HRU Jg 3T Hle AT
& WY FEHdS ey S 1 U8 I v, SU—gEgier,
SRS, E2ISH, TohHT, BIEhHRE a1 BailoiHl o TRATIET & T
off TeHISIeh SMEY oAl B T YHR o AMTeh] o1 AT THEH
IS 1 ek ST SR o 3faid fepan s 2, fSrd shrelfen Tamem
FEd €| 39 Theh § F MURYA Tagia qen favevor-qe-es
aftnfera €, St refer AfiTehi o fatem qen T =i gugH & fag
ETTH B
12.1 9MEHTT YATIdAT
geelt T Sfter w1 ST T o g st ifiten siferd €1 seen
afetd Stfeet 1] €, S —SAaTTeh el oel Slatiedt Tga-=srii
3T (SLTAT,) de W, S g9R o, WOl TS ol o SMavde
qifiteh S B| hIeifeh TEEA HUSH, SeAl, SEeIhl, ToTehl, Tanei
anife werell © e €1 3 ARl o SEE o 3 o Hewyul & €
SHTsifTeh THEA 1 = e 200 o GO €1 T 1780 o
SARIYRT THEE A Ul qen Siqel ¥ U ke ARl T @t
Hil § ferfed srehreifen ifiTeni o st fade s SRy &Y o
o1 whfew afe afSferm 3 wfamfed fean fF Sauf’ (vital
force) ShTsifer AMMTeR] o FHT0T o forg SeearEl ©, St o 1828 |
. AR 3 R AT e g e A
sifE | 9 fFan, a9 9' unon fea fag @ e

NH,CNO — ™ F1 R Ny CONH,
STHIEH Fre IR
Hicd (T 1845) g Ufdfesh o7 e aefdie (W 1856)

BN BT o e YU o GRUMHEEEY <9I T foR wefe
ARl w1 TeRTailTeR Sl | FHFTETen § Gyelftd fRan S Hehar 71




FEh WRA : FB TURYA fogid qe dehieh

TEHAISh A oF Soiaeieh (9GId o [aehtd
+ FHEH WEA H S w9 &=

12,2 ShIEA ht AGHATSTRAT :
TSR HTITeht shi TTRfaAT
12.2.1 HIS-eh ARl ekt ITTeRfaAT

AfUeeh GOEAT 1 il STEURUNS 1 [ S
ATl o TN 1 THEE AR STRT NI H
HET Bl | Warshdl fgid Tal afifveeh ST
Y Teheh-4 H GO T S| AT I ff S © FR
hTeH i AgHATSTRdl a9 SHh GRI HeGaSieh 3Tas-
o i soeRE foerg qen s 3N p wEel o
HHIT (Hybridisation) % TR T THSATAT ST Fehdll
T TR I A% e R W99 (CH,), T (CH,)
qA WS (C,H,) o THM SIS i SR hl
Wmﬁmﬁﬁlﬁm:spﬂspzﬂmspw
THereh! 1 el ¥ T foRal ST Gehal 2

Hertor ot el M o ea oferg ae
ey TSt (STee-gmed) 1 gHifed S 21 sp
HHfd weh | s 701 A gH & HROT TE AR
o G B B 2 spWﬁﬁWW@mﬁﬁlﬂmﬂ
sp® GhId e gN T omey i orden sifuem
fere qen eifes WHeEM Bl €1 sp? Wehild et
sp A sp® Hehfld Hereh oh HeAedl  eldl @1 37d:
THY I A ey i e qul ed <Al ok
e Bl &1 GHor h1 URedd e H faRe
SEOTCHehdl 1 el il &1 hraq W e Hahild
FETFH HI s YHA d@1 W ITHT foR[q Ko o
gfg el St ©1 o7d: sp Gehiid etk (T s-wapfd
50% ) sp? Tl sp® Hehild Hemehl w1 TU& 3fferh
fergd RoTcHe BId §1 Tehila sherehl 1 ardferd fege
SEUTCHeRdl 1 98 hiafTeh AR o difaes qe
@R TN Wt T €, FoenRT ouia S TRt
o fopan e 2

12.1.2 T A& oF FS ATAALIOT

n (UE) oTey o fmivr § I fehead! MR
p Ferhl 1 GUFIR stfufa=re agfed aed stfaer
o foTT sTawash 81 37d: CH,= CH, 317 H Hft W]
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T & 9 H BH A8l 36 U o G HEd |
YR p- Heeh TAMIG qeM 3T9] o qcl oh daad
B4 1 Th CH, &I TW % e § gA W p- Fegeh!
o Afuehay eAfqearad | a1el 3= el g1 therd:
(C=C) T fame 3 TR} SR Tt v
B Sl ©| m SEY bl TR ATy STEfed
THIET o qel o S TE e TEd el 81 WH:
7 3TEY ST AMTehi § TeA Hiehd ohg SueTed
FA | TS SHMSF SATHHF] o oAy soreiql
AT ST HIAl B

IETEAUT 12,1
frafafead et # 9 Y% ¥ fhado 9o n
ey B2

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

(@) CH,= C=CH CH,

k)

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

3qTgul 12,2

frfefea Afient & g weA H1 Gt
el 1 @72

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

'

(®) sp’, (@) sp’, sp”, () sp’, sp,

() sp’, (¥) sp’. sp’. sp’. sp

ISTEITT 12.3

frafafea ATt § w1 ST G e o
UL T SR M B?

(%) H,C =0, (") CH,F, (1) HC=N
'

(F) sp”® WHfl@ wraq, wivia goad,

(@) sp® i HTeHA, IqFaH, (1) sp°
Hehfid e, Y|
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12.3 hTa-TeR AR AT
GieqTHeh A& aur
12,31 YUl WOa qgr AE-3@r

WEATHeh G

Frfieh ARl ok TR g foEd & wE
faferl €1 o8 e faferal ofgq-ger steren fog-gieam,
NI ey & (Dash structure), gHd G
(Condensed structure) e AEY W@ A %I
@Y W@ (—) §N SANRH-g HeHdsh SEY i
TR IgH T TG h1 W1 Gehell 1 ST M
e TRl W U WA G Shisd Bid © | Tehe
smaY, fgarey qen feTay & wEe: Tw oY @i
(—), foorg T (=) den Brey @ (=) g/ =@
ST €1 ferem wArpe (SR SHaiS, EeeH, ey,
TeoH 37f) W IURd ThTeh! ToeRA—H HI |
fagert (..) g/ <9 S €, W weft-meft gar =
T T ¥ e WA (C,H,), TF (C,H,), T
(C,H,) e HeAle (CH, OH) o S{acH: Al hl
ferfefiad yomelt grr Frefu feran S 81 W HeerTees
frEqur = ‘quf HEAE® g3’ (Complete struc-
ture formula) kgl STl %I
H H

| H H
—C—C—H =
H (lz (l: Jc=c(
H H H H
TIq TH
H H

H—C=C—H H— (::— O—H somn H— (::—o—H
H H
T Hertel
T GEA-A 1 TS A WX TGS A
%l T TN Th AT § TS THH TIE &l HISH
T for@ey 3! G&T &1 Ugieh § wefia &, gfara
fohan ST ehan €1 37 Wi Gl T HEA ST
H\SI’ (Condenstructural formula) wed %I Ad:
TH, TH, TITRA qe HIAlal &1 39 bR foran
ekl B—
CH,CH, H,C=CH, HC=CH CH,0H
LOE el RO L] HeATaA

WEE faqm

¥4 ¥R, CH,CH,CH,CH,CH,CH,CH,CH, i
SR «ff FufTd ®9 CH, (CH,), CH, 31 Wi feram
S Ghdl ?1 38 i W I H & fau s
WA= A Tt 1 fefud w6 2q Shad st
1 ST TRl 58 SMEg-I@T WIS 9T (bond-
line structural) H e e BRSNS TTATIRT i
Tt foran Srar, sfesh wreA-hTeA STE Fl Jt-Hel
(FSm-S) st gry <eitan S €1 Sheet tferdier,
FARA, TAZEISH ge1fe AT o fergiy w9 9§ feran
ST €1 fR W feerd Y wfe@ (—cH,) wE 3@
HT € (S qo TRt ferarersh woe g et <wien
T ') | STARes @ S e WEgst i g
F &, S el FASwa w gof o fo
YT BRSNS U STETE Bid 81 Sih—
() 3-vfoastiea &1 frefafaa w9 o erfn S

ehell B

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

|
CH,

\i

R et @t
Aforet ggg <@t €

(i) 3—SHIES & WH o fafg= alieh .
(%) CH,CH BrCH,CH,
(@) CH, _CH,
N e
b

(M YN
Br

Th1T ARl | ee-3En YAl T 39 YRR <A <7
ekl &

WARVARRS

HISFATIIIA

(@)



FEeh WA : FB TURYA fagid qe deheien
CH,
PO
H,C——CH,

TRL Cl

3ETETUT 12.4

frafafes weafta g 1 ol ST g §
fT'lf@'Q—

(%) CH,CH,COCH,CH,

(¥) CH,CH=CH(CH,),CH,

T

G
(¥) —c—C—C—C —C—H
| | |

H H H H

g g
@ FO g

H H H H H H
34lglUT 12,5

frefafaa ARl 1 aET-g guta ®9 o
fafen qen 391 sTEy-tan g3 off ifee—
(%) HOCH, CH,CH,CH (CH,) CH

(CH,) CH,

OH

(@) |

N=C —CH —C=N
'
BSRIECIKSER
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(%) HO(CH,), CHCH, CH(CH,),
(@) HOCH(CN),
&S @ G

(%)  HO

OH

(=) )\

NC CN

3&IgYul 12,6

B
e T BTSgIoM Higd Heft TRTUpsti i 39
T fafau—

- O
(@) /\/\/\/
e

(M)

OH
(®) > <
B
HHHH
\/ \/
C—C
H>C/ \C<H/CH3
(%) H C=Il
\_ e
/\_ /\
HHHH
HHHHHHHH
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H,C CH,
\ /

(=) H—C—C—H
/ \

H.C CH,

12.3.2 @R AfTenl o1 Brfert 9=

TSl W s Afieni & et (3D) O & 9
T 1w foRar St @1 Seevone—fgfert ST
=1 ffaedt wt=m o <@ % fau 3 qen 2v o g
T SR fRal S ®1 T GE H 3 O 39 ey
%1 ST €, S FES & q © U BT AT gAD 2
IR 291 a1 faudia fiem ®, ereq <uie & QW 9
MY I WA &1 BN o qef H iU e
IR Y@ () g e femen wman @1 foet 12,1
A9 e7u) o Srfeedt oo <witan @ 2l

ferg 12.1 CH, & aw o7 39 g 7qef7

12.4 RTef-eh AMATeRI AT STeRTTT

T T A wE T s aed 5
& o RN 3% AR o SR W aifighd e
HETTF B T 2| R AMEhT I A IR W 39

YRR Fiffepa foran T -
s ste foga
sf@en AT (1)
T Afih
TR A TS el A
el A (1)
| | |
FIETTHE P
quEE e A e

WEE faqm

snfUas wige
FrafTeh oTusT i fafart sefa snfraesw Atee &t
e o el-wifd THelt s "Wehd @1 @l Ao
A A1 g o s+ J Hisd IR B SUeted g
B WHA: A YRR ok 3ffUaeh Higell w1 STAn
foran ST 2 (1) Sk, tufq =T Aied, (2)
et e feeh, @1 i IR wei 2ied a1 (3) T4
fRferT, STuiq T T died| HHeaes Aled 3]
¥ S S W < §1 S WA T fEm
S| I8 Higet 210] o TRAT[SH & MHR 1 e
X gU Al 1 Yy <A 1 ste qen few
Hiedl H Y d WA ki AT S R
Il TRATY] i <G &, Sfeh fedh sreier i <wifd
21 STEJW SN (S C=C) =i <9 o forg fesh
o T W T g9 &t St 21 S -fwfer diea
T Y& IRATY] 1 STTUfEeh SRR YRR femam S
2, S SHH! aretaTed e W eneia g 21 59
Aied ® ey & 9T S ¥ g o1 § ek
THY] gRI SR T A ol WS il g1 g
Hieal o Sifdfted ofifvas Afed o fau &=

TTftRerd T ST foRa ST HeRdl B
«
P 'S &
LAY
Thdeh Hied dic T s Atea

w9 fwfom #Area

forT 12.2




FEh WRA : FB TURYA fogid qe dehieh

I 3Terchia 3T9aT faga @ difien
=7 AifTeni 1 Uferthfesr (Tt Aiftew) off wer s
2, o witen =1 wnfEa j@en 9 en g1 Se-
CH,CH,
TR

CHj

CHy— CH—CHjg

S

(0]

CH;—C —H
TEefeeeTEe
0
CH3—(|l—OH
THifew st
I Ufeargfacen difite a1 sig e ar ao=
Arfiten
s (Wethfes =) AfTr § wre wam]
TS Teh FHA A (Homocyclic) o S &1 et
FHft I H HTE TIATY] F STATA T A JSHT
fa=e 9o S €1 T YRR o Al ok F

IR T ThN E—

N/
O T
AR SRR

s

3 uferthies Afienl o g9 Fo o geiiE
F 2
Wiifes difien
WHfes Ak T fomi yeR o Aifis 2, e
fawa o 39 e 13 H fomR 9 1T 1 3
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a9 dul o Hafyd i Aifte (dfsErRe)

gifera €1 Uferasfers Aife o gaF wifes
Afireht 1 oerd o forom AT € Wehd &1 UW ATkt

FifiTehl o Fo I A T
Ffstze i s
NH,
Jlle
EoSic) Tl Erin
srafTige drfiten
()
O
EILIIE|
fawmesia Wafesw wifien

Frfeh AR Rl foraTcas TUgEl o MR W TS
gyforai (Honologous series) ffanﬁ% IERIBSIG %I
o wUE o1 UeREicIeR 9UE

fepedt shreifren Aifien o fafire wehR @ g1 WA =1
T T GgE, S wefR A § stfernerf
Tt o ok fo Swer g €, forareren aug
a0 W’h’lﬁ?w (Functional Group) <hgdrdl %I
IR TR e (- OH) UfceeEe wHg
(- CHO) shreiferdfetsh 3T¥d-HHg (- COOH) 37fE]
T grforat

Frefies AR & Tug eteEn td goft, faed ww
fafere forarere T <, a=da Aol s 81 36eh
T i el (Homologous) W%I TSI Son
o HEEl 1 Teh WH 3 5 YRR fohan ST Hehdl
1 THh HUNTA TS % SUEE § HeF - CH, THE
T SR Bl T1 KR AR HT HE g Sforr
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gl T U ® B-—Uoohd, Uesh, Ueehred, Ufeshal
ge, Toohdidl, Yohdl, Teohdld, Uoohaigsh 7F,

T st
12.5 SRTETeh AMMTeRT o ATHUGI

Hreleh WEA Al wretes ARl § Gafua ?)
3T TI UM o foIU MR o AHHA 1 TH
gorafeer fafy fawfaa =1 7 2, 59 smdg @,
(IUPAC Internatinal Union of Pure And Applied
Chemistry) faf #ed &) 3@ gorafted AmisH
Horret o TRl o 9 1 SHHT T U HeHsTed
fohan 7 2, F9E9 wgd W g aren =t Aifs %
M o YR W ITh! L& 3= L Toh

RN TH. vgfa @ qd iR A @@
I 3Tk |d AL fhe o1 o TUR W e S
o SN fafes ot 1 W U fagq wal
H 9T S o wRO T T R e =i § 9w S
ATl ST 1 A Wit o’ fean e ©, it
Siciic 1%1"1 aﬁﬂ e IRt (Formica) %I g
TH IR B A ®G (trivial) el FH (Com-
mon) T FEAN &1 T GHF § Ff pw AT i
e T R S E) saewened- s 9 e
FHTEA o Tk T ®9 C Too (FALL) A TH
‘IR W‘l' (Buckminster fullerene) T&T T,
Fiifew ELecal 31@1%[ KGRl ﬂﬁ?ﬁ (Geodesic Domes)
Y foerd-Serdt B 9fag smRet argiiedt e
Tg’ab"ﬁfl'{?{ 3@'{ (R. Buckminster fuller) el E’% GIEAEE]
A A1 FD ARl ok Gau H AR TH. T
aAfues dd sreEn Sfed e 81 3@ HROT ot SR

WEE faqm

YT A WAl 9T 8 Sl &1 F Hreiaeh
iRt o @A A GRO 12,1 § fEU g R
12,51 STE. I ULT L, ATHHRIUT

forelt hreifes it =1 gerafterd 7™ <7 o faw g
TESHET qM 399 Je foRarets Wel &1 189
F B 1 A R e sseen w6l fEm)

Sk BIEgIehTe oF A H ST Jaor, Sidei
AT ST 1 WG hich aIGdfeash AR 1 AH
e feRe S ekl ©| Shelel shia qell BIZE ST g
Aifieh  ‘ETESIaRTa’ HEelid B Hie-shia Tehal
AT TR 1 I BEeHE’ Hed &l Y
iRt 1 TSTT™ Soft o Goateerd [UPAC 8 i
T (alkane) F&d &l TAHT qd A it
(efea : fafea, Wfefe, srefq w0 feamfien) em
W TIEShEA § FH ¥ HH Tk HlEA-heT
fgeTay = FemEy e 2

IERI:ED
wE ~>[OH]

|CH,—CH — CH,— CH— CH— CH, |

[ [
T
e WWW
e

12.5.2 Ucehl shf IUPAC STHUgGA
et JEeged gEgeREe ¢ 9UF iR R
affafe 9w Afiehl & ™ el Jear-aw=T W)
aenfia 7, foreh qverer | ‘U9’ (ane) o 3899 g4
sjEe ¥ IUfEed hTeA WE] i Hen | §i fwa
S 81 S G el @l egghleHl o I[UPAC

URUT 12,1 FS ek ARl o AATT JALET ®F 9

iR | A iR = A
CH, T CHCI, FAHH
H,CCH,CH,CH, n—=ged CH,COOH THifew s
(H,C), CH CH, SEEA CH, A=A

(H,0),C [REIEEER C,H,OCH, LS
H,CCH,CH,OH n—3ifie Teehiglel C,H.NH, Tftef

HCHO FHfCSEES C,H,COCH, TR TAA
(H,0), CO e CH,OCH,CH, T A e




FEh WRA : FB TURYA fogid qe dehieh

I \Reft 122 § feu w € 3w Eneft § feu mw
UeorHl o6 1 AT WawAl o AL shalel CH, §WE ol
IR %I 3 Qﬁn_'{ Tt ok TSI (Homologues) %I

|ROT 12.2
Ao CH, A C.H,,
LR C,Hg SR CgHys
a C;Hg A CoHy,
@P_'[ CHy, T CioHa,
A CsHi, ST@aﬁ'@? CaoHy,
LR CeHyy ‘cﬂéﬂﬁé‘[ CsoHey

IREA JEATIH e IehTaT

IMRad 9{@?1'[ (Branced Chain) g gk ?ﬁ'ﬁ'ﬁﬁ i
T TLAT[S 1 BT JTA, STk o F@eAl Teh a1
FE HEAl o WA LI Wl B A B FHre- @A
(vmand) ‘tfehel THE’ HEd g1 IIeLoned -

(F)

CH,—CH—CH,—CH,
|
CH,

() cH,_CH—CH,—CH—CH,
| |

CH,CH, CH,

@ A 1 AW W o fou tfekd e @5
¥ YEer o €9 H Sh Uoohd o A o Y T
FT 2 &1 WIW SRS o e U Th EEGH
T e W e HYE W € 81 39 R CH,
¥ -CH, W<l &1 | 36 ‘Aot ¥’ el <
Ufeshel IYE 1 AW W I o foIu Heiterd Geeh
% T ¥ U (ane) I (3A) (y) 50 forenfaa &
21 %o Ufewa Rl o AW WROT 12,3 7 Ry )

WRUMT 12,3 FD Ulehe THE

el Ufeehet-TE
ST ™ T
CH4 Oferer |-CHs e
C2Hs TWoUd  [-CH.CHs T
CaHs W% |_CH,CH.CHs EILE)
CsHio | gfedd  |-CH2CH2CHoCHs A
CioH2z | 2fge  [-CH2(CH2)sCHs BohT
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T e el o 99 @Y ®9 H f fag s
&1 S Aforet ®1 Me, TR &1 Et, WifYel 1 Pr a1
Ifea 1 Bu foed 71 tfeshet e wfad off it 2,
S e T T B ) R wied gEl o fafire
G W B ¢ | SN feet g o AW e
(sec)-=Hfed, eedAfea qo qiah( tert) - 2
—CH,C(CH,), "= o fau ‘fremmifea g’ M
1 T TR S 2

CH3—|CH— CH,—CH,—CH— CH,—CH—CH,—
| |
CH, CH, CH,
ST sec-Ffea 3TEE Hfed
CH, CH,
| |
CH,- C - CH,- C - CH,-
| |
CH, CH,
tert-=fea Frefrfea

& wifigd §@el ol Yook =<t Hem | fiyerd €
3ok HehT0T o T Freferfaa €

1. qageH o10] H Ieia FwEA g & 99 fman
ST 81 smfefed S (1) H Sefan S@en |
HEA &1 T W"{@Fﬂ (Parent Chain) 2
G 11 | YefT Sk e 1 =991 T8l e €,
ifeh 3TH ohecl 1S & e 2

1 2 3 4 5 6 7 8 9

CH,;CH-CH,~CH; CHz CH —-CH,~CH,~CHj

|
CH, CH;CH,

I

1 2 3 4 5 6
CH;-CH-CH,~CH3 CHz CH -~CH,~CH,~CH;

|
CH, CH;CH,

7 8
|

2. 9% Ueehd i UM o T S& oJ@ar o

SHTe LTS T ek fohall STl € 92 eTegis

TN 1 Gfaeenfid w3 o Ueshd 998 o

FHROT IREd BHaTel i TXHI] o T 1 qadl

T S 21 HEERT 39 SR 9 IR # €,




CH,-CH-CH,-CH-CH,
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fSed enfEd e AT Sl oTEan id i
3T ST I H FHHIHA a1 U JME 3R B
fET (e 2 3R 6 R 7rEA) , 7 fop <€ o o
R (ST TfEd e AR H 4 S 8 TE
fiyet ) |

. A Ueehd o 9 H M@l oh €9 H Ufeswha Tl
o A g o &Y § IR I ¢ AR gl
o F1 feafq 1 Sfed T gw <w §) fae
A T S T H S Ao %
foen a1 21 erd: Sudsa @Aifie w1 ™
6-TfFIA-2-HIAEARA BRMI (B4 <7 A a1d 98
© for T el e o HeA w3 (Hyphen)
e Aforet 3R A i T fretrert feran St 21)

AR WA Y Afeew gue wfaeerdt wE @, @
IR HEAS & HeF STedfad () o S B
TAE gfqeardt §9El & 99 @l 3N A faeEe
Sfed gdem, 8- e (2 & faw), 2= (3 &
faw), 3 (4 = faw), de1 (5 & fau), soa
(6 o fow) onfs vgea ed &, wg M foed
g faerdt el oF Ml i TS JoiHen
%9 | fered 2 frefafed semn g fadl =t
W FQ o

CH CH

e G T G

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

CH,

2, 4-srEaferd=A 2, 2, 4-TEHRTI=A
H,C Hch (|:H3

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

CH

3

3-Tfe-4, 4-SEAfIEREA

5. afx < wfqwenfoai =t fearfaai qoar =f, @ efush

FUIHTE o %A H Tgdl AHeTel &R i Y HF

WEE faqm

fean s ®1 erd: TreAfafed 9ifie w1 @& T
3-ufud-¢-afemeiea &, 7 fF 6-ufora-
3-TfreetieRA|

1 2 3 4 5 6 7 8

CH,— CH,—CH—CH,—CH,—CH—CH,—CH,

6.

CH,CH, CH,

wfed Ufeshd O9E 1 W S9ged ol &t
TRl @ W TR S Tkl €, TR fEd @t
o1 T TH], S S @l ¥ st g g,
1 TH IR H1 G @A 1§ S R

4 3 2 1
CHS—CH—CHQ—(|)H—
CH, CH,
1, 3-SEHfuesfea
T wfEd SEct THg o A i hreed § foran

S @1 ufeerdt Tel o ®@ AW ouiHer-wE |
forad 9 218 (iso) aﬁ'{"&l%ﬁ‘(neo)tlﬁwﬁaﬁ
e Ufeehe! WUE oF S0 T 9WT WHT W60 €1 ORg
fgdiaer (sec-) Wﬂ?ﬁﬂiﬁ (tert-) Wﬁaﬁuy
Ufeshel WU oF 9 T WRT &l HEAT Sranl STE
I o1 Heiferd qeforHl 1 STA g AU, ugfa
H off fepan S @, fep avft @k, <9 @k 9 SR e
yifEa = €| agufaeentua ifieni o frefefaa femi

Eal

10
C

39 AR W

Ifs IuF He &1 Qe §, ar stfusw ared
sjEaet arell JEe H =TI HET AMEU
@Al oF =999 o A% hHIhT 39 BR W A
F4 =fee, o R 9 gfaeerdt w2

CIIHZCH3

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

CH,
al

CHS-(ID-CHS
CH,CH,
2 1

SUGHI AfrE BT A 5—(2—Terfeer) -3, 3—

SEAITE ST &,
T foh 5—(2,2-<EAfgaea)— 33—y



FEh WRA : FB TURYA fogid qe dehieh

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—560—@8—4—3@7977%@ ST

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

ICH,
9l
CH;- C—CH;

|
SCH,

5-(2, 2-STRHCTIIGE ) -7
wehta AfTeR : Thoha GgW ATk 1 A
Haifed faga—sj@en Teeh o A9 o IRA H ‘Hrger’
QAo SR W Y 71 AfE Ir9d-f@elnd s
2, @l Swde |l &1 uer g9 wd €1 s TawE

Aifiert o w8 = faw 7T §—
1-Bfore-3-vifter 2o
SIS Ui %
ERR-ECCr
3-TYIA-1, 1-SRHUHRF R

(1-tfora-3, 3-SERfaaEaaRET Tod §)

SAMEIUT 12,7

FS TEGIHISH oh [UPAC AT a0 GI=A <

& T 2| HRUEiEd Faey fh wies § Ky M
T IS H E-

(%) CH+CH-CH,~CHz CH-CH -CH,~CH,

(|3H3 C|H3 |CH3

2,5, 6, TEUMISTERA

[3, 4, 7-TafoesieRA Tod 2]
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(@) CH;CH; CH-CHy CH-CH,~CH,

CH,CH, (|2H3
3-Tf¥er-5-afirers e
[ 5-TfereT-3- AT Teid 8]

&

(F) 2,5, 6 TTEAH H 3, 5, 7 I Uaq
= 2

(@) wfaeerd aqe qod feufaal o € 59 <on o
FHFT 39 BR W ANY W ¢, 99 SR 9
FUHIAT A H e A ol WHE hl <A b
et

12.5.3 TohaTerer 99 € o hreieh
AqifiteRt it aagia

fepredt <RTeifeR TR & TRATY] S1ere TRATYSH +1 T,
fSreeh Rt =g At fafire Tamte sfufmarefer
WS X 7, ‘R T’ (Functional Group)
FHEA@ g AR fwacas ggedra AfTR qeH
sifafspand 3 €S- CH,OH, CH,CH,0H
qeM (CH,),CHOH ¥ 9+t § ~OH e &g 2,
foroer R0 9 @t difeqq o1q o W Afafwa
HToh TESIeH o Yd &1 fehacash Te &1 st
R R Ok AL EE
Fiffepa feran <1 Fewa1 2?1 o FFaTHS T IR
qdere $iR 3T el del F Hiafeh AfTehi & M,
o 9 Sufeerd §, Tt 12.4 ¥ fiw M €

Tagd 3ufeerd foRarcds W8 1 T89M o
STt B, iR SUgER ST R =IA €l Hoh| A
g 1 feufa qui o foQ <rlan e 1 st
9 BR U *W T, difeh 39 e a8 s a9
dfed € 1 AaA 3w el 9Roft 2.4 ¥ R Mo
T T IAN HTeh Al 1 T T HT feran
ST 2

TEfrarcHs THE ol Aifen § ST 9 T
feparcne: W 1 g o o 7 forn st @
IR IH MR W AfER A1 AW e s g1 s
el I STAN hich 99 g TRAHe WHRl
yfaerdt & w9 ¥ T fao < €1 ge fRaes o
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RO 12.4 FB ToRaTereh T a9 Hreiieh At o ot

WEE faqm

difies s ot | Rt wE IUPAC IUPAC ECiEsL)
w G g e T
e - - &
CHs(CH2)2CHs
Tkl >C=C< - Sl &e-1-3
CH2=CHCH2CH3
ToehTe -C=C- - -3 - 137
CH=CCH2CH3s
S X - -3 TARE | 1S
(X=F,Cl,Br,]) CHs(CH2)2CH2Br
Teohiera -OH [ECERS -3 -2~
CH3CH2CHOHCH3
ufeserse -CHO i T T
EIcica| CH3(CH2)2CHO
EaCiE} >C=0 et 3= -2-31
CH3CH2COCH3
REEEY -C=N BSIREl TReTeed YT A
CH3CH2CH2CH2CN
3R -R-O-R- TeohTeRdt - TR
CHsCH20CH2CHj3
EACIiEsIGCa -COOH TS -3z oA FARH 3T
3 CHs(CH2)2CO2H
EAEIIE -COO™ - -3e Hifeaq FRATe
A CH3(CH2)2CO2™ Na*
TEX -COOR TehdhEiTa | -3fte [EEECRIEEIL
H;CCH COOCH 4
et Bemee -COX SeArepTETe B R A A
(X=F,CLBr,]) CH3(CH2)2COCI
Luinl NHa, T ~ AT 2-FRAA
>NH,>N- CH3CHNH2CH2CH3
TS -CONH: , Bk ~RHIES FAAEE
-CONHR, CH3(CH2)2CONH>
-CONR2
RIEC] -NO» BIEE — 1-Eeege

CH3s(CHz2)sNO2
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=TI ARl o SER W RN S 2 e
fenaTce THEl 1 SIedl g WefHehdl % 39 TohR 8-
~COOH, -SO,H, ~COOR (R = Wfesd |5g), -COCl,
~CONH,-CN, -HC = 0, >C = 0, -OH, -NH,, >C =
C<, -C=C-

R, C, H.-, T&SH (F, Cl, Br, 1), NO,, Uehiamit
(OR) 3Tf< =1 THIM Yfaeendt Jeierd o6 €9 § fomn
STn ?1 era: Afk frdlt A § Uoklelal iR i
TRl B, S8 esgerueehr A € e
STQ, iR BEGIR HHE i STUET hicl TYB hl
e WefHeRar W B

IEIONE—HO CH, (CH,), CH, CO CH, %l T8
7- TESEIERA-2-3H B, 7 f 2-3TedRe-7-31d
1 Tt ¥R Br CH, CH = CH, %1 §&l T 3-SHi9
-1-39 7, 7 f& 1-smm 2-E9)

I T & YR o foharcTsn TE! &l 9@ Th
g sifuss @, @ TR Hem A F fau ey
oot BT8, T 3R o -3rer o g foran s 21
T ¥ of-3Tqere & Id o Ueehd 1 ot A feed
€1 3SRl CH,(OH) CH,(OH) &1 A1 TIH-1,2
TRl 8, WY Uk e fgemey o1 femey gH
W Ueoh 1 A’ W A&l fRa S 1 S¥-CH, =
CH - CH = CH, &I 79 =421 -1, 3- SR 2|

ISTEITT 12.8
frefafaa AT (i-iv) & IUPAC -9 fafau—
1 2 3 4 5 6 7 8

(i) CH,~CH,CH-CH,~CH,~CH -CH,~CH,

| |
OH CH,

&

[EEgil (OH) fharas ¥qg 8 & &R
3T e B

el Sf@en # 7S HEH 21 31: Tl TR
AR 2l

OH ST&-G& 3 W B Teh 311 Hfereedi #feret

THE wEA -6 W B o@: Afh w1 M
6-HforetatiRA -3- 3fid 2]
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T

() CH,CH;C-CHy C-CH,

6 5 43 21

&

fhaTeHe: T8 ®1eM (> C = O) 81 & &RY

3T ‘3TF' B ] HIS-HHE BH °h HRU

‘TR’ ST YIH HUI| HiS TRl hI

feafeat 2 iR 4 €| dfam @ & 6 weH

TTATY] B o hRUT ol ookl o B 37d: Tel

a9 THRE-2, 4- SEIAA 2]

0
[

(i) CHsC-CH;CH;CHy COOH

6 54 3 2 1
&'
[z9¥ < fonarcnss THE (hidl qen i)
S0 shisierl-TmE T foharcaes oqe 21 or:
T SJ@el | STerd ' 3fisdh’ 7 el @
1 hHIRT IH HE ¥ 3R B, SEH-COOH
e T §1 FEA-GE 5 W fem #e
o1 sifedt’ T T St 21 Sefa @, e
foharcHs W98 €, § 6 HET W] § Tow:
T T TS F AW S’ 1 o
AfiTeh 1 AH 5-SHFHRFAES A 2]
iy CH=C-CH=CH-CH=CH,

6 54 3 2 1
&'
T R ¥ c=C HEA 1 91 3 W ¥,
SEfh c=C FgE-fefd #EH-g= 5 W 2
3Heh foTT hHeT: S e ‘' oTied’ STger W
FH e e | 6 HEA &1 THAT THHRT o
TISSIhTa BoRi €1 37d: T BeEI-1, 3-SR~
5-311 B
3ETET0T 12.9
Freiferfiad @ st fefay—
(i) 2-FARH,
(i) Ye-4-T-2-37A
(iii) 3-TTSS IS FATRRA,
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(iv) TEFARR -2- ¥ -1- 3d

(v) 6-TESliRea

&l

() BRA @ we @ o <refam sf@en | 6 wrEn
] 1 fRars g Far w1 feafa 2 @
37d: 4ifTeh #T W= CH, CH, CH, CH, CH
(Cl) CH, B

(i) e ¥ T ? fF gt SEgehEe § 5 e
AT T el €1 S qe ‘e’ B - C=C<
9 —OH fenarcns THe o diqe €, S Susl: 4
den 2 el W Sufterd €1 ora: Aifies @i
T CH, = CH CH, CH (OH) CH, |

(iii) TEFARTA § T € foh v oo
¥ o= 3ufterd 8, frmert s 9= (1) §
W[ Bl qder 3-TEd I8 IfE #a ¢
feafq 3 W g g9 {1 o7: AR H G
11 21 oy orfer-esn foparcas 9ug 8, eifeh
NO,, Jefereh feharcq T ¢, gafery fgaer =i
NO, Tqe ¥ eifuss werfhar < St 2

NO,
3 3

4 2 2
5 1 1
I 11
(iv) 1-3Tfa ST ohean € for 1 w1 feefq e
1 C R &I ~OH 3T{Afd fohares 99 21 o7:

C=C 3T&Y T THHT aUaal el 39 JhR
At 1 G (1) B—

OH
1

O O

I II

(v) ‘TR’ @ we € f At tfeeews
&, T 7 e THTgEti skt @ 71 ¢ 6-ereieE’
Tg <uiar ® for feafd 6 ®- OH 99 21 °m:
ifiTeh 1 e g3l Fefared 8-

CH, CH (OH) CH,, CH, CH, CH,, CHO s
@l o FHHIHT H-CHO FHE 1 e TLA]
Gftafera g 21

WEE faqm

12.5.4 S={4 A=l ol AHUGHT
TUPAC 9gfd H a=fi a1 &l 918 I i oh g
yfaeerd THg 1 79 Jeerd o €9 H I IR 9
vd fored €, Wy Sk ARl o ®g AW (S wIew
¥ feu mu €) off HRt e #

CH, OMe NH,

At s~ AT THAEIT
(FET) (TrETeT) (W)

5 é
Arggre=ii ST

fgafaeemdt a=i" == o wfaeerdt wgel =+t
feorfoal wemett g < St €1 w3
TR R S ® fR gfeerd wgE ol ferfat
1 =aH ge fael| S9- 39 Aifek (@) w19 1,
3-SEFME B, 7 fF 1, 5-SEadesi|

Br

Br Br
1 B 1 1
D ' 2 2
3 3
Br

4
Br

(=) (@) (m
1, 2-STEsHTE =T 1, 3-STEsiHre=~iT 1, 4-STEsiHre~iq

RO 1 &G Ugid W 1, 2-; 1, 3- R 1, 4-
feafqai 1 wue: el (o), W (m) dAW W (p)
oAl gRT oft <9I S 1 S 1, 3- SrEsei
1 AW W SRS ff € (‘Her’ w1 "l w5y
me) R SESHsS o & gHeEEl (F) 1, 2-
T (1) 1, 4- SESAEES i HAI’: A (o) qen
T (p) STESHET HR|

ST Yelerl 1 IUART 51 qen agufawerdt S
o TR | el feha S 21 wioeent ot feafaat
feTq9 H@ o T 1 e i gT i Sl 2l
FHofi-edl =" o= % ®g AW B gA A
forn < 21
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T AfTE o gfeeerdt w7 fofd # WEm 1w S 21 (wheemd % w9 § =09 w1 AW B
et 39 YR A Hd © 1o 99 gfaeenfudl =i £ 9 C.H.- % @ &9 § Ph foran s )1
e e el wfaeenfus % A S St ° e
%0 ¥ ford S €1 38 oSSRl A Y o1 ©@ & IEETOT 12.10

cl frefefea = wemes g fafan—
o N/©:N o (F) o-TfuremefaaT,
2 2 @ r: Eﬁ i:
1-FRI-2, 4-STEAEStE~i" (%) p- T
(7 fF 4-FTR-1, 3-STETEZE=) (1) 2, 3- Ml -1~ =
NO ) (F) 4-Tfa -1 -T2 - reii
’ '
NH2
cl OMe
CH,
2-FRI- 1 -HIeT-4- 52 ~i7 C,H,
(7 foF 4-AfeT-5-FaRMArEeE~17) NO,
OMe NH, (%) (@)
! Cl L2 cn,
Br NO,
471 3 18
CH, C,H, W/ \©\
2-FAR-4-TTACHGT  4-TfereT-2-Afereraena o C,H,
O () (1)
6 2
5N 12.6 |HTEGHEEAT
cn, A G Ak AifreR (Foh 210 THH B R,
3, 4-eEARETE T férg T f91 e ®) ‘THeEE’ sedl ? SR T

SERCESIG! o9 W foharcae e deﬁﬁé qftere i gHEFadr’ (isomerism) Wﬁ%l fafa=
W & @ A F e 7 AR Wi o w9 §  FHR H WG 39 dfew § g T

REIEEERI
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CH

| 3
CH,— C—CH,

CH,

Hrafo=
(2, 2-STEUfAYYT)

12.6.1 ElEFATHE THTIISAT
ifiter, feh STU[gs TuM B €, fohg T (S7erfq
T[S 1 U] oh e TER SEfYd B 1 hH)
=1 Bt 8, 3% HEHHR gHEEEl § aifigd T
S Bl Tl YRR i GRS HHEEE!
SeEUElEd 9ui FET faan < @ 2
() SJET GHIEFSAT : YA STUH TS 9= shreH
B el < 1 < W et ik e gHeEd
T 21 39 URERAl i @l FHEEEdar’ Hed
g1 e - C_H,, o Freffed @9 e
e E—
e
CH,CH,CH,CH,CH,
e

CH,-CHCH,CH,
A=A
(2-Hfetere)
s
CH,—C—CH,

|
CH,

et
(2,2 erEafererrm)

(i) TRerfo-TuTaEemr : afs TeEREl § faear wfeemdt
A = TR 1 Teerfa- i o wwor g R,
q 3= ‘fufa-ooeze’ den 3@ e &
‘fearfa-garaaadl’ (Position Isomerism) wed
g1 SeEme-C, H,0 g ¥ fefafed
‘feafa-gereme’ Uenieid G969 8-

OH

|
CH,CH,CH,OH CH,-CH-CH,
o -1- AT o -2- AT

WEE faqm

(i) TeRaTeTeR WUE wHEEEdT ;AR F AW 9
Afere ARt o TGS TAE &, W foharas
T fa=-fo &1, @ T wHeafaE o - s
e queEd’ wed € $iR 7 uftee  fraras
TE THEFEd’ (Functional group isomerism)
FEA T SIE AT C,HO U
freafafed  dfcesse den #idd YeRE
3

o) H

CH,-C-CH, CH,-CH,- C= O
AR EIEEI]

(iv) weAraEaar : fwarcAs wqg 9 @ fa=
Ufehel SEEASH & HRU T8 HHETA ST
gidl 21 IREIOMH - C,H,,0 weATagHd
Heff9T (CH,-O-C,H,) 3R Tefeue
(C, H,-0-C, H,) T=f¥1d &l 2|

12.6.2 Tafaw wura=ear

it wameea o wAifier &, f58 S we et

o ST 1 T o THM Tl ©, W ST TS o

e e Tl w1 fafam fefqat e wdt €

5 faftre yehr o1 wHreed ‘rfan wwrerErer’

(Stereoisomerism) HEedr %I 3@ i T
WeRT9TE HTSTEdr § ofiehd feha Sl 2|

12,7 ShTaeh TTATRATST oAl
Toranfafr & gerya WeheaaTd

TRt e SIfafshan # it 319 (S foranane’
i weama ©) fedt Sfaq sfaeds @ stfufwan
FH U Uk Al AR Hegad] IR fd § TH 4@
ferer IE < B

T gEr Affear &1 39 ®9 § g feman
ST 8-

SATHHITRRI
FTER ] A [ Fererdt | — 3R
(fFamem) J
IY-3AR

T A H HTeA hi YT HLTaren * Afafchas
IR’ (substrate) 3ﬁ'{{\q'(l * srfafsraer s1fyyeRdes’
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(reagent) el €| A% QHI Tfafshaeh (i)
U TS T RIS w1 ST Hd €, o T8 <= Feh
ff T o fran <1 Tt 71 =9 feafd ® geA e
‘fepamum’ e 2l

T erfafran ® |1 e TS el Th
e 3R Teh 3 WA o St GEEdseh S
TR TH T A I 2| TRt arfufeer o
TRl T Here, e -forge™ 3R armsig-fmior
& GHE W MNTHRT AT IS T F WHI
faega SFeRT 3R e steaam 3@ arfaferar
i ferarfafer (Mechanism) FeaTdr £1 feramafy
1 Herdl 9 Akt 1 femamsiierar o gagH § qe
e hTeleh AT o HISTU 1 ERET TR HH
o e faerd 2

frafafeq ami & g3 fufsmeanet @ defum
FAURNS 1 A& 1 TE 2

12.7.1 HEEASeh TS &l fage=

e 3Tey & fage (cleavage) &1 YR o Hd
T () oo eroeeR faem e (ji) gEOsRR faer
fawmeraae fagem o fagfem M amt sEy
o T g S W Tt Tk ] W we W #
S AfYRRE | Efa o
foeaeTaEes o Iva T WHTY] W TRE a9
YE Bl 7 SR g kT U T UH %A ¥ FH
Tk TehTeh! 0 G FUMEST SIl &1 37d: STHHeA &
fom sTosrefi-foge™ @ *CH, @ Br W< il €|

+ -
H.C QSr —> H,C +Br

T T, foed e W oTes g g,
"FIHETEA’ FEA T (3H TR HEitEE e
B S A1) | *CH, 3 il ‘Hioe &’ 3teren
‘Oferet wHEEE 3P’ Fed €1 SHERE HeH ok
Y Sfd FEA THTET B G % AEUR W
HISUAEAT 1 Witk fgdtaes qen gt o i
ool <1 Wehdl 21 FHEEAEA % F® IR -
CH,CH, (¥ *FPA-TF Wefis HeeAre),

(CH,), CH SEaivifud edrm (7 fgdtors

FTEAEE) TS (CH,),C (FAfed s -1 g
HIEUATIA ) | HISUHRA Tfieh ST aen feramfa
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el 1 e e o |Wie SEiyd Ueshd
TE AR o T § WRiUes T iR stfedgre
g gfg & ¢, Eer faw § a9 9m 12.7.5 3R
12.7.9 B 31 F| HEEARA o LI w1 %Y

T4 YHR ¥~ *CH, <CH, CH, <(CH, ), CH<(CH, ), C |
T FEYEA F AFN TFARE GHAA e ®,
e R e 1 Gehio- STl sp? Bl 2l
Ad: éHs Y e o dF (sp? Wﬁaaﬁwg@m
% 1s ekl o @Y Afdqenfud g C(sp?) -H (1s)
e areY S B 1 STHHRA hred e TH qod o
e Tedl 21 390 g goee el e (faa 12.3) 1
H

f".,;'\A

-y

J
[ ..
"W_/,—:'H

'
'
' A L
] P
.
' .
'
'
J
.
.

H
farT 12.3 AR gAT *1 STHfaT

fawm sroeret fagem @ &t wivis fAffa =
ehdt B, fraw relq o1 Hewifsa goeA 9 9w
BT 71 SIS HEA @ oTEfud Z wug fo
T g ol gees wia €, a9 afee smemeE

[H,C 2] = 21

_ +
CH, Z > H,C: + Z

et et Forad hreA o2 SROTeRT Bl §, eSO
(Carbanion) HEcrd %I HTRIMIT of ST Sﬁ'{
foramefie ofelis &t &1 TEh e ifafwand,
SAeen yarg AtAfwHad Feerd 2|

wHOEEA fage™ o gevifSa I &1 THh-Th
TR 39 T TR TR el Sl €, S AR
¥ ereifed g1d &1 o1 : GETTsRAT fager | soleeH
& M T T & Sl o1 Hoe Bl 81 Tk goieH
o GO 1 TE-3Y dR (ﬁﬁsrgaﬁ, fish hook) NI
wid §1 79 fager o woaey e e
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(TRETY] e TE) Wt €, fo ‘g gash ' (free
radicals) &d 8| SHIEEHAEA To HIeRONEA i ditd
g gorh off sifafeariial e 1 $o gmase
fagem e @ B

R R+ X

Ufeshel ol FoToh! ohl Wiefaen, fgdiaen steman
Jfores & enffepa fohan T Gehal 21 Ufeshel G otk
TR | IR 1 AR gg7 W Ufewd o hl
e s 2

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

o a1 gaydE A syd sfafeand weard 2

12.7.2 TMIAREET 3R TGRS
T I YSH HHETE AU TR A
1 AR (Nucleophile, Nu:) (3?941‘1 fyer @ieH
aTel) Hedrdl §, qe stfufswan iusheet sifafeman’
Fera ARt s’ sweerdl €1 3o I o
AT 31 TeRHe ! ﬁagﬁﬁ?r (Electrophile, E*),
i ‘Sl =T arel’ a1 SR wEd § SR
arfuferan ‘oot sifafwan’ stoen ‘SRt
srfufsman’ weard 2|

ol wEe  Afafwaret # fhaems o
TARITER] oy W AT SHAT Ll Bl T
foranemer o1 fafiTe TR STeren St =F AT B
21 Tt YHR foRanemehl o goleRiaerl AMTREE! g
W EASITEE] ST BN S| IFd: A A
ToRa o TheTaey SolaReTe! Aehetel ¥ SelaeH-gmd
S el B | ATREIE & S eTel i 3R Seergil
1 G 9o IR g YR R ST 21 eRgieEe
(OH), |IEFES AP (NC) T HTaRomE (R,C:)
TS IIE E| A A (S 1, & R, & R &
fE) off THTERT SeirA FTH HT SURA(d o HRT
AR 1 i el e €1 SRRl o SR
# FEYAEA (CH,) 3R FEifa 998 (> C = O)
StoE Wfeshdt TaEe (R, C-X, X = S@SM WHTY)
e S 370] WieAferd €1 SISeHTE 1 e sheel

R IRE I CRIE]

T TN % HRU S B ¢ a0l TTHEE!
Y TASRA-I U0l T Fehdl & Ueshdl Belge &
I ST A & FRUT SRS & ST 2,
FoETR TFAFETET STl 3 Tl 2

330l 12,11

frafafead soet § wegast sEy o foud
et fagem | wfewa gemedt w1 fofor o
TR *1 TR ¥ WRRE &

(%) CH, - SCH,,

(@) CH, - CN,

(7)) CH,;-Cu

T

ar —
(%) CH, —/NSCH3—> CH, + SCH,

ar —
(@) CH, ﬁCN —> CH; + CN

- +
() (‘I{PD—Cu —> CH; + Cu

ISR 12,12

FRU T FA U FEfafad w A
A SETE! | afiehd Hifere—
HS",BF,,C,H,0",(CH,), N,

C1L.CH,C=0.H,N :.NO,

&

i@l ¢ HS™,C,H, 0", (CH,),N:, H,N;
= T T THH e g €, S SerReE
g 9EH fRT ST Eehd 2

FAGETEE ¢ BF,,Cl',CH,C=0,'NO,: $TR
TARHl T oholel U ©, fSE@eh HRU I
TR § AR T TE0T FL Gohd &

IIEIOT 12,13
frafafed ¥ saReE! &% 3 wifsm)
CH, CH = O, CH,CN Td CH,I

'
qRifeRd hTaF SieRTETE] g ¢, il ey
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Yadl o HRU TR SR eFER 3= @l
e 1

CH, CH=0,H,CC=N T H, C-1I

12.7.3 haeh TfAfhaTen ¥ soe=q
LIk

EdEIRCRCICIERIC ﬁséag“ﬁﬁaﬂwm (Movement)
T U IR (Curved Anows) §RI S¥IET ST Tehal 1
sifafspen & soraeil o AUl o HRU BM A
e IRedHT i 98 9T €1 Selaeia g 1 fearfa
T ey &l fi@d o fau R 39 soeeqg™ 9
AN Bl ®, S rfafemen § 59 feafa 9 e &
@1 2| Sl Te 9 GHled 81 Sl €, o8l o) o 37d
B 1

TR & T 39 YN B -
(i)=/Y\'—<—>—Y= n Y ¥ fHepeadt smey
feafqa ©
(mﬂ_<_>_y_ n Y W feheadt T
®

(iii)—'Y(l'<—>—Y= TV § fehead oTEY
fearfd m
T SO o Gdod @i 1-3fd IR (Single
Barbed Half Headed) ‘{1 g% 11 <1t et 21
SN —BESFEE ¥ T 9| BN H 3R
FAN-UST o foered o g2 O 1 SUEN Hh
SieR o Faor W TH YRR TN S Hehdl B

(¥

HO: + CH; Br:—> CH,OH + :Br:

c%}_f& —>CH, + Cl

12.7.4 WEEASTH M&en § T
fazemu= & wuE

FHEfh 3] H Solae 1 foaemod a1 @ ] |
YIS TeTee STereel e Fiierdl §He 312 SueH
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FL 21 R 99 (Inductive effect) Ta SREIE
9 (Resonance effect) 9 JohX o+ 3@3@%{ T
& IR0 € i 1 sufafq o frdt et o
IO STRATT TOR-Td Sl BH YIU-gea of
FEd ©1 TH THN o IO T F SR
9’ Ed ¢ B9 frEfaied @el W 3 soeed
TR BT 73 |

12.7.5 UTfUTeh 9T

= foR[a-—RomeTRal o & TS & Hem fAfia
Heddisrh 3T H Soaeq STEqH &9 ¥ gewifed g
£ Sl W S=d faeq FolcHeRar o TR ki
3R @Tfereh BT B1 W HIR0T WEwdSh ST e el
ST B 1 3Tee ¢edl o hROT hief-ieh Tuyati § fafi=
SlReh e Icq Bld B SN —aeAriugn
(CH,CH,Cl) § C-Cl &% ¥ 2| T yaar h
FRUT HEA FHH—1 W STV SAEY (59 e
FAR W AR FOMET (5) ST 2l ST 81 31if¥reh
Tl i <9 o fon § () fog vgs w g
ey H golae-fazer ™ g9 & fau @) (—) @1
SuAR fRa STl ®, S & W & Wi SR @
2T 2l

5o+ ot &

CH, CH,——Cl

1

2

FHEA—1 T STMYTH AR oh HROT IE H
C-C 3T&Y o TSRl il AT 3R STHfid
Al ©| hereaey He-2 T 9 eAe (86)
IO B Sl 81 C—1 TR Feerd e 1 g | 85
STUETHA HH FAEY A T TR =3 §, C-Cl1 FH
Yerdl o hIR0T U1 ok A6 § edl Scq=1 &l W 2
TH o o 3TEY o &RV 3T O- 3TEY o Yad
B i Hisha WUTeR awTe (Inductive Effect) Fgadr
21 78 YHE S ok Ee qoh off S €, wAfeRa seei
1 & 9GH o WY-WY TE GG FH Bl Sl @
AR A el o A ORI W @l Sar €1 Wi
e 1 GaY Giaeemdt § afyq wed T Rl
SRR TS hid STET 3TYT 3T fehiid T o i
Ao ¥ 21 TH ATEAl o SMHR W ity i

IRV ATehHS i Sufterfd § & Hehar 2
TRt oT0] o fohelt TRATy] Steran faeerdt g o g9a

EIESISM o WU IoiaeH-3TwHl (Electron-with-
drawing) I STERITRIAT T8 o &9 § Sl fohar

U TR T TAMIAT e § TR yaurd Sca—

S ®1 RedloM Al FS o UYE, Sd-AmEd
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(-NO,), ®RFAl (-CN), ®MEi# (-COOH), T&X
(-COOR) UR@lefl (-OAr) Seisei-2Twtl aqe €,
vafes Ufewa @, S9- wfaa (cH), taa
(-CH,-CH,) 3Tf% Seiee=m-5g 2|

IR 12,14

= gl § wH-91 ey st g 82

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

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

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

'

(%) H,C-Br, Hifh H &I 37U&N Br e
fergot 21

(=) Cc-0,
() Cc-0

3IIEI 12,15

CH,~CH,~CH,-Br < fo® a7de Yol =Aaq
Bhft?

T

S-S T dedt §, o9-od W g9 W

o A BT ST 21 SElET HIeE 3 T TS
3MEY o AL Yadl 9a9 HH B

12.7.6 STTATE-HI=

Y e FHeeh A 2, SR Fo-R shadl Th
TET TLTAT ok BRI el THSAE ST Hehdl ¥1 THHT TH
IR A BI THIM C-C qA1 C=C SNeeH
SSi Wi Fehid WAl SHeh faf¥Tse 7o & =&
FE o foau v 728 21

ITed fEUT & STER, S99 § Tshd C-C
T C=C Tgamaeii oF Hrwr g1 = ey eAarear gt
=few, Afer JAmMeRss faior & % a1 =en f&
a9 o WHE C - C WHM ey e 139pm €, S
Thel C-C 3e (154pm) 3R fgemEe (C = C) &
Teed! HF €1 3d: S ol TEAl ST WOl
T YRR T h S Wehdl| oS @i FEAfafed
I T 11 99 Sel-SeEAe g/ RiE fear
Hehell 21

R IRE I CRIE]
6 6
1 5 1 5
«—>
2 4 2 4
3 3
I Il

37 TR TOSia (The 4) & STHER dSA
FI ATEdfge GEAT S A ° 9 R T
TGN BW QU ®Y ¥ YRR T8 w Hehdl
&t X W T8 & G (1 991 1) 1 Hehl
(Hybrid) W%,W‘W—Wﬁ’ (Resonance
Structures) %gd 2l W-WT@ ( SRITTeReT
TEEAT AT ANTET RSl T ) RieufTeh &l
Y arfaeh WTEMT sl UfaHiae 3Tehel &l Rt
A Tl A U TAS-IAE F AR W
ATt GEAT § AN il 81

ST HT Tk 31 S0 R0 o firern €,
98 @ et (19 1) g7 weiEW feer s
Gehdl 21 37 EEAIRA | & YR % N-O 3T&H &

+r 20 +(O_
CH-NZ 5 CH-NZ

S
\Q=
I

Wq TE 7 ¢ fm S N-O amee whi
wargat | &, (St N-O Tahel &Y q9T N=O
Tgateiar ot Tezrerdt € )1 31a: TP @it At
HTET &1 ShelTehed WUl I d 1T Skl TS Gt B

Rfaeh Y (TR Hh) i Tell fhet of
ehITTehel TTE | HH Bl ¢ arkdtersh HOEAT ael
ATH SelaTel! STIAR-GEAT 1 Hel oF IR h
'W—W el (Resonance Stabilisation
Energy) a1 ‘SIS Seil’ ®ed &1 A S
oot eifees g, Sa € eifaek TR et =i
TG il aTelt Gaet o fore s foeis &9 °
eyt 21

SR~ ! forad wwa ffafad femi
1 IoF A ST B
() SAR-EEs § e 1 feufd g9 wd 2
(ii) SR TEet W STgfad SoieeHl 1 SeA THM

Tl 2




FEh WRA : FB TURYA fogid qe dehieh
STAR-TEA | a8 Heam sifie Tl gidt
g, e aifues wegal sre g &) 39d TR WA
SolaeMl o Td (TTESrS WY & BiEh, fad
< TR B ©) | foradid STael i geeRhIol 9 Bl
21 A SO A €, o 3tferen fogprol aw ™

Bl &1 YIS TE9 A% €, A o safien fargae
qed W B © e St STEYl YHR Bl B

30T 12,16

CH,COO™ &1 STTAR-H feag iR ok i
T SR 1 Hee eIl

&

HayqH WA fa@st SUge TH[E W
ST Soiaei defl Selaed ol dded ik

ERUENIEY
(o

(‘o
N

CH—C(\<—>CH—C

IS 12,17

CH, = CH - CHO ! 3T{IR-H=AY ford qen
faf= sR-deametl o emifars wenfaa =i
I

&'

:0: O_
CH2=CH—(”?—H <—>(+:H2— CH=(|3—H
I I

:0:t
<> :CH,— CH=(|)—H
111
T 2 1> 11> 11
1: oifter w2, Fifer goish s qo
SHTFTST BT 3Teeh QU & e Shiei iR TaRiem
W foqdia a1 gL TE @l
II : ST 3ATHeh SROTfogd TRHTY] O a2 et
afferen erfagdt wATY] W 2
I : a9 Tl €, FEife eAew ety
FUIR TRAY] W SUfEed ©, Sefe eifuh
ARl T TR e SUfterd 2
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SETETUT 12,18
frmfafed SwATE (1 920 1) CH, COOCH,, &t
rfoh WA § wiE favie aneE F Al
Hl €2
Z?Z Z?:
CH,— g—éj —CH, <—> CH,— c:é —CH,
I 11
&l
T HEet 1 fawiy AneE T e, = itE
T Tl STTael oh1 GerereRtol €| SEeh St e
AT [ | shiae 1 ek qui e 2

12.7.7 AFAS-UHTT

3 p-aArEl 1 = TR S1dl nodY TS Hg o
TRATY] W IURd THTh! SeiaR I o o S
R o &R 0] H IO gaal & STAR-g9E’
(Resonance Effect) <hal SITdl %I T2 J91d 9{@?” ff
G B 21 & YR o SIS A¥e HHmiE g
2 &, f5 ‘R g9’ s1eren ‘M HE’ el Sl R
(i) &ATHR JATAE-TATT (+ R THTT)

M U9 H Solae forents wyfma o1 H afua
WY g Hieerdt T U o SRl §1 39 Solag- forer
o HRUT 319 H P fefaal =9 o e 1 @
St 21 WA § 59 U9 ) 39 YR <3 Sl g

CNH, f\LlIHz 1|\IH2 1|J\rrH2
T — P~
S 0

(ii) ROMTHR JATAE-UHE (-R THH)
€ YUIE a9 WS il §, S Seigeid o foeera
Tgfwd o1 | afed 9] steren gfaeemdt ¥eE @i
R Bl B SRToned g2t H 39 gelag- faeeme
ﬁwww’mw%—

O —:' . —O _.‘ s

@w@w@w
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+R YAl -R Toae fawems gora g@tiHearet
AT e yaeerd-gge ffated 8-

+R :- M, OH, OR, OCOR, NH,, NHR,
NR,, NHCOR

-R :- COOH, —-CHO, >C = O, -CN, -NO,

Tt faga @en stan wwia e o twiad
wwe iR fgeme # SuRefd  CwAfT fEE
FEd ¢ A dEHl SWHE SRR S &l 1, 8-
SITeTEE, UfFeliF, Tgeisia e s SSre 2
Tt el § n- s fornfud (Delocalised) &
S B 9 e 3= et

12.7.8 TARITL YN (E THTH )
IE Ueh ST T 2| Sheled SThHUR S Uehh!
IR o I8 ava ageTey (fgeTey stuan femew)
I Frete AfT ¥ W[ g 71 3w g |
MR AT AR 1 AT o HROT TG
Y S ARt § T HeIied o seiee I I qul
fogemme g ?1 et 1 aifa 9 sTRHUER
AT 1 T2 & I YA YA € el 21 TH E
SR S0 ST €, STaifeh geiari o Gl shi o i
(/Y) S0 R feman Sar €1 woed: < YR oh
TAFREN g9 B B
(i) AT SR QOE (+ E U9 ): 39
TS § 9g3TaH o -3l ol Tl 39
WA W el €, Ty e stfentie
aferd g 21 SreTomed -

>C Q( +H ——> )E—C(
STshTHh I
IRERED
(i) RUTHE TASRN-UAE (-E U9 ): 39
9o § Sg-3TaH o 1-Seideil 1 T 39
TH] W B €, frHE kel ity
Sferd T B 21 SHeRT SR I8 T

H

_ + -
>C =r(\')< + CN — )(ID—C<
AT
CN
SRS

WEE faqm

9 WU qUl SoleRE A TH-SEHR o
foudia feement § @ d €, a9 SelRmie g9 e
2 2

12.7.9 otfaEgH=

AT Tk W e S R ©) e
el eTEqa R o TRAI] | Y difsd Uohd 99
o C-H 3T 372@1 STHEHIN p ek del W] oh
o oI 1 TRl € W ©1 Ufeshel TR %
C-H, 39 & ¢ SelagH fehead! ofge fem 7o
STHREING p ek o WY ARH TIEA (Partial
Conjugaﬁon)@ﬁa%l WEWW%I

AfHgTHA i THeH o fore &n CHSEHQ(Q'FW
Y)W SEELT od €, T eMEfiE e W
T i n wew 21 AU 99 K1 TH C-H ey
o n et o acl o W@ ¥ g S ¢, s
TR C-H 3T€ o S e« heteh | fazerrisd
B S €, o e 12.4 (EH) H zwiter @ 2

forT 12.4 (F) T 5717 7 STaagraT J9Iar weisd STRE

TH YR o AT 9 wIeeAEEE &1 i
93 WAl ®, e feeed! o ey oAE oh

e & TR i 2
+

oy o
H—?— (|:+<—> H— $:?
H H H H

H H H H

+ | | |

H H Ht 1

Hr=Iaa FERT e 9 G Ufesha SRgl
F G&A T W AT == T sifues gt
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2, forees Sror shreeArE w1 et aga 21 fafa=
FIERE F T #1 FH 30 TFR 5

CH,

I+ + + +
CH,— C >(CH,),CH> CH,CH,> CH,

I

CH,

Teh il don Ufeshereddt § ot erfqagras dva
B Uoatl o SAfadgra gr selal o1 faeermiston
7q fod (12.4 @) ¥ <wrfen T 7

for 12.4 (@) T4 9 SIfaqaT &1 FHarw a7

ATTHITH FATE < T o S ek B S0
Y T ek H STAR o &RV C-H &Y | AR
SAETRTOT BT HAT T4 B

H
oy

H— C=C — C—H<«—>
H )
H H H

+

o
H—?:C— C—H<—

H

Afqagr SRR S o Fec 7
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I 12,19

(CH,),C", CH, CH, %1 a7dan afersh werrft =i
€ 3R *CH, %1 Tifae <aw 4 272

&l

(CH,),C* ¥ 1 (C-H) 59 TH & HR0 ITH
S S=i=1 fFn #1 W CH, CH, #1
Jo | HET Sfue Bt @1 'CH, W R p
e C — H 3Tee o dcl o oldad &M o Rl
T W1 SAfeATT TET Y Wehd B 3Td: “CH,
¥ srfaggra T B 2

12.7.10 <hrafer ATITRaTT 3T STeht
Torarfaterat

FreifTes AffRanst w1 fr=fafaa i o affea fwan
S TR T

() wfeere sifafwand
(i) TR A AT stfufmard
(i) foetram sifafmand
(iv) FAfa=m rfafmand
39 39 AfAfRaneti oF aR ¥ 39 TW% o Theh-13
T e X1 H 98
12.8 ohTalf-eh IRl o 9N
ht Taferat

Tt ‘EI'@FCIEF a9 fesdo (Extraction) 3dn
TR & GISATOT & Y= hlaifeh ATk T TieH
(Purification) 3Td¥dh Bgral %I MICERCT fom EREN]
fafa= faferi o1 =A@ Aifies 1 wepfa e saw
Iuftera srpfgal & @R fepan St 21

IMeA ok fere Tremor: frefafaa fafuat swm
¥ o St &
(i) FHEEUEA (Sublimation)
(i) foreee™ (Crystallisation)
(iii) 3ME9IA (Distillation)
(iv) faust fepdor (Differential Extraction) dl
(v) Sofer@d (SRIHSTHT, Chromotography )
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{qq: AR 1 Toish AUl FaLih 1 Hich
STHT YSAl 1 S ki Sl &1 TTUhTer 365 AfTehi
T ol A FEIh YOI, e dien g
IJEA HI g HI FoA fafeEl fafem gER
Fufered o Tt dele] T a2

12.8.1 Seduraq

o g W Ein € for e o qered TRA e W e
T e § U, 9oy § uRafdd el S g1 Swie
fagia W eneTia T qereieh ! ‘Sedura’ %ed 2|
THHT ST e ATk w1 W s At
(ST e &Y &) @ Yo ¥ e g

12.8.2 Toree™

g 3 e Tl o e i 9E: WY ot 2l
7 fafy wrefrs 9ifie qen sgfs *1 e sug
foemae o et factaarsti o fafed s W enemia
Bt 21 R[S AT ) foreht T foremass § sie €,
e ifter gm= 99 W feq-faeid (Sparingly
Soluble) ATl ¥, T S=ad a9 W < AEI § a6
ot Sl €| qeqvq foera w1 a1 |ifgd i € R
g8 I W‘H (Saturate)ﬁ | faeq H 320

R IRE I CRIE]

FH R P59 e g st ?, f5 freges gr
gorh, Y oid €1 R (U s9) ¥ e w9 9
Al qen A #1 3oy wEn ® S g A
3Aifirer frdl T Toemaes o stfees faog qen fet
a1 foemeer o ereq faod gial €, a9 Tt sfaa
uen § 39 faceesl i fasor e TR S Rl
Tfsrfaa s wEa (Achrated Charcoal) &1 F&rdl
T T ergfgat fepredt St € Aifies qen stgfgat
Ft facEaet § #9 @ TH w M H GR-GR
fopeeer g w5 Ak wra foran s 21

12.8.3 IMMHAA

39 Heaqul fafy 1 FeTEd 9 (i) avwRie (Volatile)
Sal I STarTRie SAYfSA UH (i) TH ®al, ek
FIUATHT § 7T R €, i YR FR Gehd &1 fa=
FIUAIHT ol o T 919 W aftad e 1 ot
3T FE W U Tl H Y- STHT Th FL o T
FARBTE (FIeAH 334K) IR Ul (Faeris
457K) i 3TEeA fafy g M § 9o T §ehd
g (fot 12.5)1 ga-Tasr =1 el 92 o1l ek W
SHY TH HEUHIgds TWH I 1 S R A

T 12.5 QYR S79a] U1 &1 a1y % GEid FX 59 & VEER FOd § THT [ Sl 8l
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FEH oTcl 59 %1 a5 G8el Sl | oo i HeEt
Ft T ¥ GHd ik U §9 il el § Ths
o4 B I=9 FAUHlE O HeHk oh A dg H
T 1 TTH HEH W U 5o bl SR TR H THA H
o 2
YUTSH 3TTEE : < 5di o F9eHlhl § g 3Ta
B HT M H IR WEROT SHE gN gk, T fohan
ST Hehdll TF EA1 o aTY S 99 T § 99 9§
qo Y-y Gud B S ol T | H ogersh
SGeH &1 ok o1 ST foha STl 21 39 dehieh
H e U3 9Tl Tk oF §@ | ol g YT hio™
Y za fagu &1 o9 F garfed F@ © (s 12.6)1
ITA FAUIS A6l 59 o A = FaeHTS
ol Fd o oY 1 ol § Ueel WElTd Bl 21 39
YhR FUOST Hiad § SR I3 ot arq | e
aroqsiiel gere w1 "N SR B S 21 WS
HicH o Y qh TEad-Tgad 9T o ged: Afus
aroqefiel STaFe & 18 a1 81 fafa= fesed g sehr
o ST shierd Tes 12.7 ® @ g &) gesh sied

I

—\
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T IS o9 qen A fiRd 59 o ot we-fafma
o foly %2 I (Surface) ST HCl B FHSH
FHicH | FIHd 59 S I3 9T H ST AR H:
e B STl 81 39 YehR ared | hH el ol 5
T A Sgdl Sl 71 39 T HT HiHS SHAA it
% IWd AR Faes a /@Fd o G 9]
FHicr o I W Eed &) wE | wud et 7
IS 59 % ®9 H YT § ThA HL oAl Sl B1 wiHn
3T SO oF S AT TR o Y %9 A
IR FYAIE A1l T HT AT Sl Sl 21 e
iR WA el o 1 Heglfeleh @I (Theoretical
Plate) F&d 8| AT &R W ST & fow denel
el oTel ShieH SUeTed &

TSI AT T Uk qeheiehl SUANT USifera™
3T H Fed qa o fafe= g @ geres & o
o S 2
1 g/ W e ;T fafy 39 gaf o viv o
T w1 St €, Toop Ferei @ifd 3=a 8 ©

X

e\

ferT 12.6 FTSi 3T9ET (57 F¢7 TS 1 a7 FHicTH & I d I8 R 12,7 &= 9~ & J9ST Hie

Tgd] 81 GeqvEIq ST FaeH T ary qgedl gl
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AT S I FALAIE AT 3T off FHH A9 W AT
B S 21 UH el % Y8 W IE HH Hioh 3ok
FALIH T a9 T I Sl g1 hiS o g9 39
Y R I €, TR ST a9 T @l <6 b
A Bl 81 S A HH oh foTg sl o9 st fafd
WY R ITANT TR S © (Feet 12.8) | G SEh |
I Y A (Spent Lye) § FeeRid Jorh & ok
fau =g fafa &1 9= fman S 2

T TS : I8 qoh-ieh 39 Y1l o e o fag
W H STl €, S A9 areier €, W S |
AN 2| o9 Aaq | NS §9 ] o § TRH
T EU SN 9T YeIed i STl 21 |79 qe areagiier
%l 1 a0 G 2 Tehs T foran ST @1 deaweg
%9 9T STl 1 JFRRRI 19 GRT Jefek < oid &1 oY
e H HIeifeh 5ol (p,) T 5T (p,) o6 oA T
N AGHEA <6 (p) oF THM EH W T el €,
ﬂﬂf@p:pl+p2|ﬁ@plaﬁlqﬁp'{iw%,m:§a
3T FAUAiR i eTU& M a9 W afeaa @l
S 2

T YhR WA a1 SEH Afaea usred 1 fasor
373K o UE SEH 7 910 W € Sae S g1 W
B aret ugref qen St o T Y gUgeRRy g &
TEEd U ST Y od &1 UelE i 5| fafy
e ¥ Ufee 5@ o fagor 9 § geres T s
g (o 12.9)1

12.8.4 Taudt fewdor

79 fafe 1 Hemal § e A i SHeh Sl d
foeem o 9 U@ i faemas grn fesfia e
Sl , ST it A w1 foeiaar siet s 37den
e Bt €1 Sieltd foe@m qen st foermee
Afagoia g =feu, difer 9 < Wa o1 9o, 5=
YFRRI 19 GRT gk feoran ST Geh| dede=naq Aifireh
o foee § 9 FEe faames & sEed 51 32
ok G AT I HL o s 21 farsiet frrsmeion
Teh YUFRE 19§ feRan S €, St o 12.10 |
T T B e faeEes § A i faetE
319 B 1 <9 ° 39 fafy o faeie &t et amen
1 STERIHA TS| TH WM H Teh GRS deheA1eh h
SN B % /@ Haa f=RYUT (Continous

R IRE I CRIE]

Extraction) %gd 2| 39 I 4 SH faamaes &1
IYANT IR-9R Bl 2

12.8.5 qUTAET ( ShIASIGHT )

‘guiciaq’ (HHAT®T) TNeH T TH Fedd Hewayol
THNE ¢, forde ST AfRl w1 e w9,
fepet fasor o sto@al i gerep YA qen ARt i
Il 1 St e o fore foega w9 @ fepan wman 21
HIUITT faftr 1 S9N Feggy gEdl § 9Y S
aTel T a1 1 gerep i o fae feman T e
‘SIS TsE ek ¥sE ‘SiA’ (Chroma) § &1 &,
ST @19 § ‘U1') 39 dehieh | FegeE ARl o
Tagror =1 feer graen (Stationary Phase) T I BHIIEG)
T T S 21 TeoR wreren S t¥el gal 81 Gehdl
21 3T A fer yeeen ® 9@ Sugsd foeraed,
forement o TH=OT s1eren 9 I - yenfea foran
STl 81 39 YR AL o 1e@e HHY: TH-gER 9
g @ W §| T FHAarel greeen i i
JreE’ (Mobile Phase) FEd %'I

siqie fagidl o STUR W auierad i fafa=
ot | enitepd feman e 21 T @ & &
(%) femvo-guiera (Adsorption Chromato-

graphy)
(@) faau-avie@q (Partition Chromatography)

foemas o o
FrafTe AT .

frepdor @ wgar RSO & UveIT

ferg 12.10 fasst fAasfon srereral 1 geraor faetaar &
R W AmRa gar g1
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v 4

X
ﬁaﬁm

ER srafad T

[\ M—\ [ —/——\

7 12.8 %9 3@ W 379a] [ @ W 59 HG7 FaYAF F1 F9&T [ a9 W I Il 7

T

ferg 12.9 919 S9aA1 99 aTqiie] SEde ATHihd 81k WelE | Weiq gial &1 a9 59 I ViFhR Tk § T Y
ferar ar 21
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() ARroNwur-avicE™ : g8 39 fagid ™ mefa
2 for fordht fafyre sifemives (Adsorbent) W fafia=
Aifirer fo=t el o erferenfid eid &)1 SremomE: tefa
e faferent Sier srfusiives & &9 ¥ yge fhe S €
oo graen (Afeive) W il geeen yarfed
T oF IUA THHT o 3Taad er e W STelT-37en
T T &1 FrAfafad < TR i SoieRem-dehich
g, S fasd-sifereioor fagia w enenfia 2—

(F) HicTH-0TelEH, 33{9'7?[ HI-a9fe@d (Column
Chromatography)

(@) 9dell Wd guiei@d (Thin Layer Chromato -
graphy)

HITH FUTAE : 3H qehvileh | hid 1 Toh osil Tedl
o stfersiioes (feer wreen) w1 @ 21 el & et
R ® o @ wd ? (Fe 12.11)1 A &
fago =1 Iuge faamaes &1 =Aam °e H et
e o SI0 9 H SAfiiia Y 39 €1 aeeE Tk
Iy et (S a0 =1 5ol &1 fasor g ®) &
Fiem § it wfd ¥ = # SR ae fe s R
fafer=t iRl o SATURITOT 1 AN o SR T ST
a7iferer = quf geraeRtor = S 1 stfuen sifeifoa
AifiTer Hietd o S Afereh Tlerar 9 SAfeRiv @ s
&, Stk 1= Afirek et & fafe il aw = e
S & (Femt 12.11)1

IERICE T —

Aifient 1 fago —>
(& +@+ 1) Ed -

@+ T

£c|

st fer |
(YTarER) R

F F

ferT 12.11 o HIEHIET fHa fagor & sraear
& JeFHRT H1 fafy=T feerfaan

WEE faqm

Uaett W Ui : delt TWd goiered (for aer
FHHE, ATAH.) T 3T THR o1 AL
TuieiE 1 THH Teh SATURITeh o1 Udell Wd W fHgo
o STl T GIFRIOT BT &1 TH qohiich § hid
SYYFH AT HT e W i (faferst sie =
TfET) 1 el (ST 0.2 mm HY) TR hell &
St 1 TH CTdell T vt wie’ wed g g
o faeem &1 S fog wie & T i 9 e
2 cm W A Bl W Hl 3E FT SR dh
et @ W T 5% 9 § @el w3 & g fo
12.12 ()| Fremers S-S @i W A ged @,
SG-99 T o s o et o WY-Y wie
W M 9gd €, W AT T Aol o SMER W
S TG I IR T o e Bl 79 FROT A gerek
B S g fafa= Gfiee o Wy stfeivor w6
H<T-TUTh (Retardation Factor), 3?94'&1 thIT:f s
e feran S © (12.12 @)1

i Rt ® A & 9 gl (x)
T eyt @ faem swid w1 S (y)

—

¢ — SR

e/
i@\ L 2w (f)

™~ | faemes
| __—

(%) T3 o) FiHehIw! 4 HiH2m &1
faremfaa g

faT 12,12

/ﬁw DI
....A/

. ...@é/
y

L

o 12,12 (@) fa&faa HHEw™E
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A wAifirest o fagetl 1 e w famr fmedh
FfeTE ok @ S Gohal 1 Wy TR TH WA
Jh19T | giaera (Fluoresce) BH 9T iR} o
fagetl ol wie W e YehTeT & = W 3@ 5
Thdl €| Th 311 qoheilsh § SR W o ESH b
fopeeer TRt ot TR fogett i 3@ < Hehar 21 S

349

fagett &1 feafadi &1 o @ W wRw ok A=

TEH I 39T TR HE o faera Hi fogha gd

@ o T

12.9 ShTafeh TRl AT
oISk fagersoT

ShTsiTTeh ARl § hTa el STESISH SUTEerd &d Bl

T W B wf-mef Sugea eifqeder o T @i
e R fFgmat ot fagen i <@ s 21 S
a7l o fogetl i wie W ferfen faaem fegsea
@ T
Teraor s : faaRor it fer qen nfaeier
et o Hem fagu & oemdl o gad fadd
faaor W enenfi@ ®1 s afeRad (Paper Chro-
matography) $9%T T ST T 399 T fafeme
T ST SHIHSINT TSI ol SEHTel fehdN STl €1 39
FT ok Tosil o STer-370] Wi @d €, S feer grargen
1 HE H 2

HIHSIET HITST 1 Teh T2 (Strip) & SER
W T o fog et 39 SR ¥ o 29§ (Faw
12.13)1 SR H 8 S4E a% SUgH o e
Tt =1 fasor s g €, S wifasiicr e w1
T LAl B IV TRl & RO TR T T W
faetreh T 1 3R gl & a1 fag W yenfea e
21 ol =ifireht o1 <1 greensti & faao fo=-fa=
B % HROT o STCRT-3TelT Al d I Sigd €1 39
uwfé#eaqz\frﬁ‘aﬁﬁzﬁm' (Chromatogram)
#ed B Udell WA 1 wifd IR H ged W et

[ fe e

r
r 4+ FIHIE TR
\ Tl &—™
é///srﬁlm‘ﬁg
1S~ foom=s

SToh SYfaiierd 378 SRS, AEeisT, Tehl, Belisi
el ey off Suferd 8 Td 7

12.9.1 e qAT BTSN ohi U™

T foU ek 1 SR (1) AFIES o W TH
fman s 1 Afier H Sufierq e den BESisH
Y : A SEeladES (S = o Ul ohl U T
f R) du S (SN FisTer IR Hethe 1 el #
@ ?) o ufefda & 9. 2

C+2Cu0—~—2Cu+CO,

2H + CuO—~—Cu+H,0
CO, + Ca(OH), — CaCO, + H,0
5H,0 + CuSO, — CuSO0, -5H,0
vad fretm
12.9.2 3T dwdl okt UgETH

frel et Afer W Suffd TS, Gow,
TN dUl BIEHRE #1 UgEE  ‘era-uderor’
(Lassaigne's Test) SR 1 STt &1 ik i Hiftgan
o1q °F WY WA w R I @ deddast €9 9

S fe b

< | R TR
&

<— SR

forT 12.13 &7 SiMhet g =1 STplaal @1 HIHeEsT 99



350

At ®9 H giEfd B S g1 g frefatEa
sfaferamd Bt 8-

Na+C+N——->NaCN

2Na + S—2— Na,S

Na + X —2—>NaX

(X = Cl, Br 31 )

C, N, S a1 X St Afier § 3ufeerd o< 2l
Hifedd |TeM ¥ W 3TaRi™ i STYd Sidl oh &1
A R Gifedd GRAES HeEEe a1 TS 9§
g W €1 39 TRy i wiferm e e
(Sodium Fusion Extract) FEd %I
(‘W) TPEISH w1 THEroT
Hifeay Greq fsy &1 A (1) 9othe & 91
AT faeras o1 GeRfe o7 gNI STReidhd foham
Skl %I EINEE =] (Prussian Blue) T &1 o
g2 1 Sufearfa ffvea wear 21 ifesm garEe
AFRA (1) Wehe & Wiy sifufeen wah Gifesm
LHIEEABLE (1) S 81 Hig Gorieh o1 o a1l
TRH & W FHS 3 (1) TRA (1) § Arerdispa &l
Sl 1 T8 GifeaH SRIEEAAE (1) o e sfafswan
ek A (I11) TRIEEAE (1) (HREIEREAES)
T 7, fogeRt 1 wfer w1 g 2

6 CN™ + Fe** — [Fe (CN),]*

3[Fe(CN)s|" +4Fe® —Fe, [Fe (CN), ],
R &
(&) |EHT T THeIuT
() wfean d@mem frsrd = tHifesd o gm@
AATpd W e UHRe fiem W afg oe
TCHISE h1 hicll 98T &4, d Ho®l &I
Sufefa =1 gfe et 2
S*>” +Pb®" — PbS
EASI
(i) wfeam T frehd i Tifesm AEIyEREe &
Y AR HH T AT T a1 A FeHT
1 Suferfd =1 e 2l

S* +[Fe(CN);NO|"~ — [Fe(CN);NOS]"

SR

R IRE I CRIE]

SHTeleh MR § TE2SH ae Fedhl — Hl &l
S 3Ufkerd @, q9 Gifead JREiERRe S €,
I AERA (1) Tohe ok 9 TRE i W &
1 Aifd el T S I 21 o WIEAEE
STl &1 STguferfd BF o R0 9feH = W
& o B

Na+C+N+S — NaSCN

Fe®* + 3CN™ — [Fe(SCN)|*"

T HI Affq o
afg Hifeam 1 At aEn =t difeam dred o
o S €, i 9AEe 99l GehEe S |
SEEERS Sqefed B Wl Bl A P AT
= e 3 2

NaSCN +2Na — NaCN + Na,S

(1) FEISH T 0T
Hifeam g frepd &1 TRfew oI R sTrdiga
F 3 oo e femn Sl 21 99 STy
gEeiEs H fac™ voa oaeq Faikia &1 suftfa
F, AETIH TSRS § ofou-faoa did eraey
S 1 Sufeufd i qen SHifEw TRl |
Ffeaerd diel S1ae AR 1 Surefd =i e

X+ Ag" — AgX

[X = CL, Br 1 1]

ifirer H ATgeiSH SAUEl Tl Hi SurEfd gn

=1 fearfd o STgdaa wemn o g4 wifeam Se frehd
%! EfCh 3T o HIY SaTell Sl €, ik WEAEE
e HewhTge fawfed 81 ST, 3=e 3 A garsHl
o foeer Eee wliern # a1 Seq= A 2
() IR AT IRI&ToT
SRR (Hifeam TaEe) o 91 H HH W
AifiTer § U WIEhRE, Hiehe | qRafdd &l s
21 foemm =1 Efesn ot o WY SeTeisht ST
THifersge et W e 1 e SEe o9l €, S
WIERRY 1 SUrkfa &l fHfv=a s 2|

Na,PO, + 3HNO, — H,PO, + 3NaNO,
H,PO, + 12(NH,), MoO, + 2HNO, —
e Hifdsee
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(NH,),.PO,.12 MoO, + 21NH,NO, + 12H,0
A=Y BIoRHifcse

12.10 HEATHk Tagawor

TR At § Sufterd fafs= awi o sfaerd-sasH
1 Frufor frafafea fagial w enafa fafa=i g
R ST B

12.10.1 HIET dqAT EIESIST

HTEA qAT BEGSH — Al dwdl 1 3Teheld Teh &
I I TR STl ©1 hrefes AR s S A <l
HIW (1) ATFIEES qA oA o 3nfered | Sem
T e 3T BESSH HAY: e SESAFIEES al
S § Aferdiepd B S 2

CXHy+(x+y/4]02—>xC02+(y/2) H,0

IO S T WA TG B ok faq s w
foofer Shfeaem Feieegs U el & @ yarfed faman
ST 1 39 gvit ¥ St gE U el H g wieferem
it Bt 8 (Fos 12.14) | Shfewam SN qen
wefrEH eEgEe fadEdl o gerwHl W gfg 9
THHY: Sl qUl hled SESAFIES ®I AEMC A€ Bl
STl &1 STH ShTsH AT BTZSISH 1 WAal shi O
FH S T B

I wrETe AR 1 FEEE m UH 3R
FAET ST qUT hTe STESTaES o SoqH HH:
m, 9 m, I 2|

T 1 gfawd =
BIESIeM 1 gfawra =

12xm, x100

44 xm
2xm,; x100

18 xm

wife foredt o wfaef
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IETETTT 12,20

0.246 g FTE( ATk o Yof <& oh hereaey
0.198 g HEA TSRS T 0.1014 g S
W Bid 2 AMs o e q eEee i
gfaeraareti st oA S|

&

12 x0.198 x100
T T T = 44 % 0.246

=21.95%

2x0.1014 x 100
BTESISH 1 ST = 18 x0.246

=4.58%

12.10.2 TSI
TESIS o STeheld i & fafedt g—
() <gA faf (Duma Method) @2
(i) “heela fafy (Kjeldahl's Method)
(1) =TT Tafer : s FEt A w5 HEE
TEARIATEE oh ATAeRYl § IR SAFES o d19 TRH
T T AEZISH Tkt Bl €1 e a0 BISgier shusl:
e SIESARIES Te Sl | uiafdd & S 2|
C.H)N, +[2x +y/2]Cu0 —
xCO, +y/2H,0+z /2N, +(2x +y/2)Cu
7Y AT H & ATS2e STFEEe! i TRA i
IR W YeTied T ATgeisH | ST s fedn s 2l

TH YRR U g 0 ) eEgeEe Wi
& S faeEd W TR L T S gl e

CuO Uiz

-l \

|

N
N
sz L

BN CaCl,

KOH fsia

T 12.14 F7157 T BTZEIGT FT 3TFHCTT YT & SFRABIT & HAGEY F1 ST 7l e Sreafiaase U 7et 4 ford 1@
FHHI: [75ic] SbleqaH FaARIES SR GRTTH BrEeiaaEe foaerad § avifya T sd 81
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TReTIES TR TEgieEe g ST & S
%I :ITE'?jTrFl SNIET Rl (Graduated Tube) &SI
G H WA el Wt @ (F 12.15) |
Wﬁaﬂﬁfﬁ??ﬁﬁﬁﬁaﬂw=mg
Teh AELSH T A = V,mL
%% H A9 =T, K
HqHE A9 qA T (STP) W AEISH 1 SAFAA
_ PV, x273

760 x T,

(AT fF 9 99 V mL ?)

P, TV, HEI: TEZISH oF ST T 3T 2
P, 3@, foRTR Ig2iS THA #1 TE T, ArgHee 3@

¥ f9=1 21 P, o1 91 39 T R W fehan S 2

P = dIASHE [e-Seld e

R IRE I CRIE]

SSTeIUT 12,21

eSS SAUHIA i SFA fafe # 0.3 g FHEH
Afies 300K 19 9 715 mm <€ T 50 mL
TESISH a1 81 A § ST o Hiavw i
AT SHIfSE (300 K a9 R Seld a9 = 15
mm)|

&

300 K A9 G 715 mm W ThHA IE2SH h
AT = 50 mL

Irdfaeh |19 = 715 - 15 = 700 mm

273 x 700 x 50

STP T TGN F1 S = 300 x 760

=41.9mL
22400 mL SIS T STP W YR =28 g
3T: 41.9 mL 1 AIE2SH H1 STP W FTHHAE

STP W 22400 mL N, &1 590 28g & _ BN
- 22400
31 STPWVmLNQEh‘rWH=22:OOg TEISH 1 FfRTe
28 x 41.9 x100
28 xV x100 = =17.46%
AT 1 Wl = S —— 22400% 0.3 ’
22400 x m
R
co, =/ =

o 12.15 <@ fafyy) @t @ife & CO, 19 &1 suftafq & Cu(ll) sTaRTse & @Y ’RY FH T Ag2or 79 371
gidt 81 7kt & fasor w1 G sReiRaES e o @ s e S &, et CO,, Sawifud & St & qer
TgSIS T EaH F19 foar st g
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(ii) oheetel fafa : 5o fafu o s s
w1 WE FeWNE oA % WY R A S T
ey e i SIS, STHIH Tethe § gfiafdd
B St 1 7 WIS S {1 i Wi eEgieEs
o ST o WY TRH HE T SR g e ©,
8 7 IR o faeam & 9@ oTEdd d
Faiifoa Y foran S €1 deqweq 21T erfish
3T 1 &R oF A& fderad g1 STIAG & o
S &1 TR Y SR W SR SAffenan & &g 9
O ok e SR 9§ ST oF A1 ifyeRa o i
G 9IS B 2

Frefw AR + H,S0, —> (NH,),SO,

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

2NH, + H,SO, — (NH,),S0,

AT TR hTeifer AT 1 S9HE =m g

M HieRdEe H,SO, 1 foarn &1 e = V mL
3R H,S0, o SIIHH 8 TIH

M HIeRdl % NaOH &1 3T = V, mL

M HIHdl &1 V,mL NaOH = M HIeRdl &1 V,/2mL
H,SO,

el AR |
+ 9% HySO, ]
+ CuSO, 1

Al s s

T (Shesidl Foieh | TRY &)

353

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

1M NH, fae@™ % 1000 mL ¥ 3uféerd NH, = 17
g T 14g T

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

1000 g RIS
- _14xMx2 (V-V,/2) 100
IS 1 AT 1000 m

_1.4xMx2(V-V,/2)

m
TESSTA e a0 U W o we o
Sufterd TEesH (SEEnd—TaRE) o sheeta fafy
o] T B, siifen g uftfeerfaai & 3 Hifies Aregism
1 I gete ¥ qiafdd T8l # Gehd 2|

3qlglul 12,22

eSS 3Thel i heeld fofd & 0.5 g Jifits
o g M= 10 mL 1 M H,SO, ! SaEH
LA 21 AR | IS 1 gfqerdar 9 w1

M

heeld o

} SISl
Tuifad ®E & ABEAE)
SU chesld FaTseh —>

F1 qas + NaOH

/A

fer 12.16  dhoelal [Afy- 2o gaa Fifie % Q5 Govgiieh 370 o T TRE 37 T THH Gobe a7l 8, 5it NaOH
T 374 HTH T STHI1 JoFd Hal 81 9 HHE 37T o I AFaT H rEviifaa o sar g1
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Sl
1M 10 mL H,SO, = 1M 20 mL NH,

1000 mL 1M s/t ® 3ufeed AmEgem
=14g
31d: 20 mL 1M ST o Sufeerd TseieH

14 x 20 )
= A

1000

37q: SIS i Ffaeradr
14 x20x100
~ 1000x0.5

12.10.3 e

witera fafy : wfe Afes &1 ffvea oo &
hita® el (FSR Hid 1 Aell) § ot e
Tede i Iufeld ¥ YA el T oF WY WS
o T fopen smar @ (Fo 12.17) 1 #iftes o Sufeerd
HTEA qAT TRGeM 34 gRRfaal o HHT: wreA
SESFIES dU S H AfFiHd 8 S g, @i
Rl | Tieer 8073 (AgX) | uRafdd el Sl 21

=56.0%

L
%
g
2 B
9YH HNO, \L
AgNO,
- ¥
FrEfrR A —
N\

ferT 12.17  a0aq fafr-geisgaa Hretieh 2 & e
AE2T FT IURLT H TYH AEIIF 7T o A
TRE feHa ST g

WEE faqm

IFAT 1 DKL @M ok oIS diet forar s 2
A o FifTeR 1 S| H = mg
A AgX T SFHH = m, g
1 Tt AgX § 1 Hied X i 9 Suesd @)
m, g AgX ¥ TS 1 FAHH
X R GO SN xmy g
 AgX @ STt S

BeAlSH 1 gfasE
X 1 GLHIUEh SFHA xm, x 100

AgX w1 AUk THHAM x m

IS 12,23

BaISH o 3Tehel shi whierd fafy # 0.15 g
etk AMTH 0.12 ¢ AgBr a1 &1 A §
FH T gfaera J@ Hits

&
AgBr @1 37fUaeh T8HE = 108 + 80
= 188 g mol '
188 g AgBr H 3uferd SiHH =80 g
80x0.12

0.12 g AgBr | 3Ufeerd s+ = e

80x0.12x100
188x0.15

12.10.4 HTHI

Shiter® el § e AT H1 A AE1 H GYH
efeeh ot Storen Gifedqq THATEE o 1Y TRY FHLA
W Few]h ol | Hewl i 8l ol §, fa
IfTm FAES & ol faeem w1 enfie faemes
T ofFH Tothe & ®9 § SEalfud w od 81 JEay
F1 B, U9 R g@H & 99E didt od 21 9w
Tehe o FIHE ¥ TeWI i Ffaedal A i S
bl 2
o foh ford U shrefer ifieh &1 599" =m g
Hd: dfEm Fethe 1§ = m, g
1 Hid BaSO, = 233 g BaSO, = 32 g HeHl
32xm,g

233

BaSO, m g ¥ HeHL & AET =
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32xm, x100

qEET H AW = o3

3ATE0T 12.24

TehY e § 0.157 g e A
0.4813 g Sf=M Hehe Ww g3l A |
T 1 e s 22

T

BaSO, @1 3fUesh FeTHM = 137 + 32 + 64
=233g

233g BaSO, H 3Ufterd §eW = 32g
0.4813g BaSO, H 3ufterd Wt
 32x0.4813

233

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

Geh h1 FiA9rd

12.10.5 WhIERRH

HTafeh TR T Th 1 A 1 T el 3
o 1Y TRH A W ITH IR FICHRY, HIERIS
I W sfadd B OSTaT 21 39 SrHifen e
I Aifdeee HemR STIfEH wiehemiaees,
(NH,),PO,-12Mo0, % &9 ¥ §q Faeiftd % od T,
YT HITRINE ofd | wefaan fagor faemes
MgNH,PO, o &9 ¥ sadfta forar s1 g 2,
fSeh SIeM § Mg,P,0, U< &l g1

o T ehefeR ifie %1 $99H = m g 3R
HAfTEH HEpEfdeee = m, g

(NH,), PO,-12 MoO, Tl HeR 1M =1877 g T

VEE—— :31><m1><100%
1877 xm

Ife HEHRE F1 Mg, P,0, o &9 H He

o 62 xm, x100
&= HERRE & 9fewd = —————————— %
T, 222xm

W& Mg,P,0, 1 HleR 5o 222 u, fad
FHTefTh T FH FFAA m, o 8L Mg,P,0,
FHM m, qe1 Mg,P,0, wAiftw # sufeerq b
TR IE TRATIET 1 FoFHM 62 €
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12.10.6 3RS

Frefeh AR | i 1 gferadn #1 T S
Jfaeradr (100) § § =1 q<all bl Hfawradisti o anT
Wi TR H1 ST Sl SATRAISH 1 G eher
frefafaa fafa @ o fran s gt 2—

SHTeleh MR i Teh Y= oo AEese 19
& Yo H TRH Hieh STEfed i Sl 21 SAferdisH
Gfed Sco=1 g o =1 W-aw i (Coke) W
yelfed W G SRS Hled HAHAISRS o
uRafdd e S ¥ dcavE THE fagor w0 s
HARAEH U=ZISTEE (1,0,) ¥ Falled i T e
RIS e SEaiadEe § sfadisd g Sl 8
3R SREH ot 3= B 2

AR I, O, + I T IO

2C+0, —25K _,9C0]x5 (F)

1,0, +5CO - I, +5C0O,]1x2 (@)

HHIRT () T (@) &I HAW: 5 TF 2 | TO0
FTeh HIRT (F) H I CO i A1 FHIHI
(@) ® YgoR CO i | o a¥eR i W 8 I €
fo it @ frepelt tferfis & Teish diad § I A
CO, U= il o1d: 88g e SRefaES AfF o
fehett 32g SAfedS & W BRM
M foh whefeh ATk 1 5991 = m g
I e SERAEZE 1 SHHH = m, g

Somy g HEA SEHIRES 32;(8"11 g SiesH w§

T B
- e s sy = 22100

SFHSH o vt 1 STehel SRS i T
T off o ST HeRa 2

SRl e AN § dwel o STk
T TohIeh ohi TETadl § U1 i G&H (TEeh!)
T SRt hid 81 ARl | SUREd e, BEgSH
qq ATESSA q<ell 1 e CHN dwd faverus
(CHN Elemental Analyzer) T %I Y IUh 0T g
a9l T HIEH! AT (1 — 3 mg) i SEATIHAT Bt
T 9 o THA § & a1 Uavd WA W e
St B1 g Tt o faega faero 30 q&ae & ®R)
Y IR B
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WEE faqm

T

FEGAIST A6 o RO o4 wlefeh AR F1 G ao frareficr-gee gogd fagial ™ 30 The
o g forar foran wrefTer Afienl § Hegash el ®1 GHid 1 Hefdh WaloT i AL § T
fopa <11 Wkl 2, FTHeh STTER e 1 HhI0-37e] sp’, sp” A1 sp & Fehell €1 3 Hul: WA, el
q ToTs | SURd Bl ¥ 39 STHRUN o YR W WA i Sk, T 1 GHdel de T
1 T BT Hl T TR S Hehell 2| HTa o1 sp’ Helh BESSH o 1s Heh o Y Ao Hioh
HTe-BTESISH (C — H) Tehel (Tma1 ) a1reiel seren 21 6t %8 <1 hiad o sp’ hefeh TETL SATeaid Bt
SHTe-hTa o SEY i wd 1 & Fehead! e o SR p-herh qIve SATqead gNl Ui (n) e
T &1 FETR AR H HE TE-E G IR R S €1 wEfw A & e g A
TS TN’ BN WA S 2

FHTeh AfTRT Rl SHT T T2 AT Tl o SMHR R Sifihd feran < Ghe 21 ferareTen
g U fafere alich o Sfed Tk wRam] a1 st w1 99g ¥, S ARl o o T IemEti o
i1 TR0 T 21 FTe(F ATh BT AHHIT [UPAC SRT AT T i o SR W fRa ST €1 TUPAC
THIHTOT | A SR G o oE o WedsH ¥ UgH oiel bl WAl SH W HeEd e B

TRATaen S10] 1 ST, FeHaAISh 36 o faea, SThHURRI SATehHeh, eiag faeemad JHme
qen sifafsran o uRfefae W i sfafmanet &1 feanfaty snenfa e €1 37 e sttafmnet §
st ferger qen sty Faio g 21 Tedarsrs e o fager Tawwrer den wwier aich 9 8 gehel 2|
feoroarer foreer o eRTelerTam 312 hIERUTEN W &1l ¢, Wi Taier foger ¥ Yo Joieh e g
| forvmier-fager o wrean @ Gu= it rfufmanedl § goiagi el TRTeREET q2 SoE T8l i
I TAGETEET SATTRRE T o 21 UFUTeR, TR, TR ITt defl SIfeegra WuTa Hie-hia
fore 31 qRATY] Feerfereli H (aur St i § TEre 8 Wehd &, TG ShieiA IRy Stere 37 TRATIgS
W e 31eeT 3= Solae S el T S S § it sifafmaretl o qe YR ® — wieemas
arfuferan, Herer stfwferan, faeiium den qafa=me srfafsran

forelt Shrefeh AfiTeh ot A=A A0 T o FA k1 e SR oMTcAs: 9o ATsiedeh fagaryor fehan
ST 1 wier w1 faferse fafusd, S e, emdem @i fadt oo difiehi & s =1 siferk i
TN H S W A €1 AR o YRl qe e o fAu SRR T STcafien SYANT deneie
?1 398 < ol | ofiepa fehan ST Tehal ©: AT ShIHSIAT qen feaeor shidiithl| SAfeiwor shideiiist
Ao W g o steal o fa= stfrmioor W enenfia 21 faaor swiveiie | feer gemen oI faw
TN o e Ay o srgedt 1 FRAR foeror giar 21 AifTeh g oTowen § W S o qveE Sed
Sufterd dqeel o iR o forw et omensh fagetuor fohan STar 21 AE2sH, Towt, Baisi qu HiehRE
Y THSUT R S ST &1 HTa G BIESISH 1 =M 52 HHI: e SESFAES 91 Sl | yRafdd
Tk 1 ST 1 SIS 1 3o SFAT 3R shoera fafvml grr qen Seiiot 1 hRem fafy grn faman
ST 21 T qT HIThRY h HAY: Gk q9 HIThIRE Tl § fidihd hich 3Tehfcrd feran ST
B SAfrEfiSr w1 gferaar oot wfdwrad § ° 31 qeel i UiAedisti o IR i SR Wi 1 St 21
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12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

A

Frreferfead iRl § g e 1 Hehiol STae SdEl—

CH, = C =0, CH,CH = CH,, (CH,),CO, CH, = CH CN, C_H,
frfafed emjet § ¢ 9o © eTEY IeET—

CH,, CH,,, CHCl, CH,=C = CH,, CH, NO,, HCONHCH,
frefatea difiest & sre-Yer-ga fafau-

T Uehierd, 2, 3— SRAfIT Feid, TRA-4-31
frefafea Fifrki o6 ITUPAC M faf@e—

) N@ = \)\/CN
- )\/\(\ ) /><\/\
Cl Br

(®) /\)‘\ (&) CL,CHCH,0OH

frefafa Al § 9 % @ 98 [UPAC USfd o STaR T 2

(F) 2, 2-TEUUCTU=A 1T 2-SEHYTI=A

(@) 2,4, 7-TEHUGTRA ¥ 2, 5, 7-TRHIA A

() 2-FARI-4-Afqerd=- el 4-FAN-2-Hfreri=-

(9) o42-3-3MeA- 1-3TcA el -4 -31cI- 1 -3

frefafed <1 aeida 9 § 9 9o & 9w Ui Il of a9 fafan-
(%) H-COOH (@) CH,COCH, () H-CH=CH,
frefafea & gufa iR ey tr-ga fafay qon s 9k +1E frars a9 @,
39 TEETu—

(%) 2,2, 4 - TS

(@) 2-TESE-1, 2, 3-UUACEHEIRIcTER T

() THEE

foreAfefaa difenl & frarcas a9g qeene-

Hy

CHO
(=) (@)
OMe
OH

N
O~ 'OCH,CHyN(CoHg)o
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12.9

12.10

12.11

12.12
12.13

12.14

12.15

(M

CH=CHN02

frefefaa & o s siferk Toml @ qen =2

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

n-f1em @ erefd B9 W Ufeshel 9UE TSR 1 TRE SHRR YR F i &2
I

ereAferfad Fifient w1 STAR-GTaT Ty qe geiagiqi 1 foeere 42 diXi &1 Fer
¥ s

(#%) C.H,OH (@) CH,NO,
() CH,CH = CHCHO (%) CH,- CHO

.
(¥) CH,-CH; () CH,CH=CHCH,

SeR(TEE] qe ATWREE! 1 27 SEelUEied SHEEu|
frafafad it § A4 el o fora sifasrtent o1 Tfasheie! 9o saaeeel o
ffehd Shifera—

(%) CH,COOH +HO — CH,COO™ +H,0

(@) CH,COCH, + CN — (CH,),C(CN) (OH)

(" ¢.H, +CH, CO - C,H,COCH,

freafafea sifafsmansti w1 sffga wifse—

(%) CH,CH,Br+HS — CH,CH,SH + Br~

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

(7))  CH,CH,Br +HO — CH, =CH, + H,0 + Br~

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

Frreferiad ol o See-GTemiel o Hed oh|l Hee 82 1 3 WA SO Al
AT SoTEe e ST WA B2

(_q’r)\/k A)OK
D

\CC/H D\CC/D
*OH OH

WEE faqm
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12.16

12.17

12.18

12.19

12.20
12.21
12.22

12.23
12.24
12.25

12.26

12.27

12.28

12.29

12.30

12.31

Frefefaa smeie fogemt o forg goeei-forem &1 42 &) g)1 swiizy qen yeis
fagem =i Ty steran fawmier o arfiea wifaw) @ € ffifa afsea gegadt ol o
-, HIEEAE QU1 HTERIMAT T=T—

(%) CH,O - OCH, - CH,0 + OCH,

(@ >=0 + OH—> >=0 + H,0

D) /l\B—> )+\ + Br
T

. E
0 Qer —CJ

ettt et 3Tl i STRAdl 1 W&l o i 1 el Toend aford
AN B2 WIS YWl i ST it

(=) CISCCOOH > CIZCHCOOH > CICHZCOOH

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

Y% 1 Teh IS 34 g FAfafad wedl o fagidl 1 wfera faeror s
(%) e (@) emged () e

T < Aifrent, Tt faeand faemees s, § f9=1 €, 1 gerep & &1 fafa 6 =amen
Hifsu)

e, et S/ T STHe U WY e H 9 SR 22 faee sifsy
Q-dieror 1 WEF-Taga g9EE)

ferelt prelfren Aifies § =MeisT o eTeher &1 (i) <A1 fafdr qen (i) shoera fafy &
fagia &t ®9-@ T5a Hifu

Tt ifiter § BcAioH, Tow a1 WITHIE o ke o THgid 1 foerem sifs)
TR HIHRIE! o fagia i ey

‘Hifeam HieH freand’ & el o wier o forg faeer e et O oo i e
i e s 82

TZSISH, TeHT A BITHRE o TUeT0 o foIq Wifeas o T hieifeh ATk 1 e
i fopan s 22

Hieaan Tethe g F % Tagor o Fegal w 9ok w3 o folt U SUge dohHih
Ly

-3 L W T HE-H g9 A F9gw 9 7= a9 W aediga =i @
ST B2

1 CCl, foear gz o @Y TH HT W AGCl F1 ¥ad 3Taa M2 379+ 3T
R Higd FHHART

et wreifer Afeh H Hrae 1 SThel Hid THT IcA= HIeA SESAFIES i
HEATNIG HE o ToIq WIREw eEgiaEe foe@m o1 Suan &4 fHan s €2

TR o g THee g qieur | ‘\ifean gier fasnd’ &t tHEifes o7 g Seee
fopan e 7, 71 TR Gewgiier et GRS




360 WEE faqm

1232 T FEf AfTH § 69% HTe, 4.8% TEGSH 71 9 M 71 39 AT % 0.20 g o qof
BT & BRIy I hlad SEAFERES qAT A i AR Hi UM HifSd|

1233 0.50 g whTeifeh FfiTeh 1 hesia fdfy o ATAR ST=NG I WG 1 1 0.5 M H,SO,
% 50 mL H sraeifd fean w1 stafine svt o IR o ff 0.5 M NaOH & 50 mL
1 STEvFshdl gl AT § AgIS gfaerdar 1 Tl Hifs)

1234 hier® eshe § 0.3780 g Hiafieh aiil difieh ¥ 0.5740 g foeer FeiNige g gam difis
T FART ST Yfqwrdar i TOH RISl

1235 ehfRar fafy g Gows & stehoi § 0.468 g Gehiga HIeh AT °§ 0.668 g afad Hethe
W g3 XU T e AifiTen § Wow sl gfderdd i Ol i)

1236 CH, = CH - CH, - CH, - C = CH, %T&f¥s #ifih § C, — C, 3T foh7 Hohfka wamehi o g
¥ fffa g 82
(%) sp- sp? (@) sp-sp® (M) sp*-sp® (=) sp?®-sp®

1237 et srefae iften | G- g Aeeem w1 St o ufered = 1 frefafed § 9 fhueh wro

W Bl 22
(%) Na,[Fe(CN)] (@) Fe,[Fe(CN)],
am Fe,[Fe(CN)] (=) Fe,[Fe(CN) ],
1238 Trefafed SR § 9 % @ oy i i 22
(F) (CH,),C-CH, (@  (CH,),C
() CH,CH,CH, () CH,CHCH,CH,
1239 whTeifeh TRl o GereRhil IR 9o 1 Gl qe SMeehad dehish hiH-l 8?2
(%) T (@) 3Tger () FesreA (91) HEIH
1240 CH,CH,I + KOH (aq) - CH,CH,OH + KI 3if4fsran =1 = f<u 7T yehr o sfiha hifsa—
(F) FoARITEIR! FfaeemT (@) TRl gfaeerd

(M faamm (9) Hhor



QESEICE

HYDROCARBON

ELE

T Thdh oh LI o UREIq Y :

AR H AR TH, Tgha
STIER TTESIehTeHl 1 A ol Fohil;
Ueohd, Tosh 1, TeehTsd qe WHifeew
TIESIhTa o GHIEIE! i TgaH X

TehT qAT 3h! WLEAT forg |ehl;
gIEghIed o fated &t fafy= fafesi
o 9 H HET;
aifqes wd wHEtTR UieE s
YR R Ueeh, TeehiH, Teehlsd aen
WHifeeh eEgmE 4 fa9g w Topl;
T o fafa= 9o (FHiRrdeE)
% @ TAHL 370 998 T gohl;
BISgIehTeld ohi YfHeRT h1 el oh &
o &9 § qe o SArEifieh sryE
T He<d ol Hﬁw’ﬁ;
o fearfafy & smum W
STEHYT ToehiHi 9T TeehleHl oh Hehotd
SR % T BT STTAM HR Hohl;
A=S{eRT HTEAT T o0, TSRl
TS TSRl Fiqeema - Afafswanet
ot foranfafyr st =are ST Teh;
Tehel Weeedt  siiaerd W gfaeenfoat
o TSR e =t SR hY Hohil;
qen

SFeET=Ial aun o & fawa o

g T

Weheh 13

BISgITaT Sl o UH@ Fid g1

TIESIhTe U Tod: T ¥, TSrent 21ef oheret shrale qel BrEgieH &
ifiteh 1 TAR ek e H BEgiehte 1 Hewequl IrEH €1 e
TSt deAst onfe wfaa vt @ uRkfed g6, S ded o w9 A
ST § AT S §1 Terdis sfad Yeiferdd 19 w1, Sefh Sies
TIMA Wpfds T w1 Gfaa ®9 F) TG U WiiW O
TATAST (Kfed Arepfash ) weEe | €1 98 ot $oF ®, S wiehfaeh
T o ST § U gl 81 giferam, S g-udet o e aren s
%, o YTl STHeA (fractional distillation) Es) fl?.flﬁ SRR
HUFTT U B &1 il 19, hid & WS T (destructive
distiliation) ¥ ¥ eidt &1 Wepfaeh 19 det o Fo #1 GIE
A S TR F U Sl €1 Hited o gven W 6wl wdited
Wil 19’ Fed &1 Tadsh 1 ST el $6M % w9 H g |,
S e HH YU et T T A w1 F STET e o ok
w9 ¥ feran w1 ©, Afeh Y 9 UgU01 Thetdl 1 Seeiferd aredl
I 29 o ®Y W U2, SiSiel qe HUAS) i SEvghdl gl 2l
UZiel qe YIS | Jo dlel WEferd dae- &8 Y0 el 21 3
il o eIgSrhIe o THH0 B €, S Sl o ©id 81 eIggIehleH
1 ITAN Tifrel=, aiferdred, giferersds s agarenl o6 o |
fopell T 81 I=4 ST[UR oTel BESiehTa| i SYAN U= H faeies
o &Y H 3R Lotk qen St o i o yrfies uered oF w9 o
off fepan e 21

e Y e e | eEgieRis o Hewqul ST whi STes
TE HUH T | 36 Toheh § BESIhleHl o an § 3 feres S|
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13.1 SITeRIOT

BIESIhTe fafq=1 YehR o Id &1 ehie--ehre 3Tael
%1 Yepfd o YR W 3 J&Ad: q1 99al § afiepd
fan T 2 (1) §gw, (2) orEqw @ (3)
WHfesh TSR Haw BEGehe o shis-shia
AT FHT-BESSH kel @Y B4 ol afe fafq=
e TLAIY] 79 § Tkl 3769 § [ foga g@at
T &, dl 3% ‘Uoohd’ %ed §, S 31 Teheh-12
¥ g I 71 qE0 AR A% HreiA TRA] Gga et
o e w1 o e €, A 5% WiEdeiiesh ' el
ST B 1 STHIE SIS IhTal H shia—ehle sgase S
fgemmeier, faemeer o1 S Sufterd B €1 WHfesw
TIESIhTE Hed Ml 1 T fagiv Jr g1
hTeH i THATSIhAl T BTEGISH 1 Uhdl HATSiohal
& M o WEd gU (faga sJ@et a1 9aad @) T+ d
et o Hige a1 Hehd &1 Ueehl o Wil oM o
fau smEdl oF fau zufds don TRt & fau
T i TRl T ST BH Y Hehd &1 Toehl,
TehTed 9l WHfesh eEehEAl & fau fam ded
TAIT ST Hhd 2

13.2 Ueehd

STl Tee ST S Gl €, Ueohd hie-shie Tehal
AR Hqw forga SEe arel gEgehEd g1 Hih
(CH,) 39 e 1 Word T8 8 BIF TF 9 8, 5
HIFS HT @ q AR & § WE S §1 SR 3
U o Ueh EIESISH TLHTY] ol Shia oh g Heeenfud
Y T BIESISH T hi SRR T FSHT TR
HTe I AqGAISTH I FJ< F &, 9 SR F
U BM? SMYRl C,H, WM BRI 98 BIRgehTEA,
ST ST C,H, ¥, T8 Feeldl €1 37d: 379 CH,
% T BIFGIS WA &l ~CH, T8 g Ffaeenfud
Fh C,H, % &9 § I T g &l

TH UHR TEGNH HI YA (CH) ¥ 5N
yfereenfud &¥er 319 379 HE Uoohd o1 Uhd 21 39
TR W &9 C H,, C, H, 30 Bl

A fomm

3 grESwEA gEe et o fAfteg e €
Fifer 4 oral 3R o7 eAfentisnl 9 erfafepan =&
FEI TE: URY ® TR OuhEd (Parum=7%H
Affinis=oamier) Fed & 1 39 Ueehd URER a1
S (homologous series) o W el ED
IR ¥ h® AN TN Tehd 21 Yook 1 HH G
CH, ,%, &l n ®ET WANEH H 71 2n + 2
BIESISH CATIST 1 T i YIS hid &1 1 27
TS T T 1 TR0 6T Gehd B2 GASIR HiT0
TAHA g™ yfassu fagid (VSEPR) o AR
(Theh- 4 2fEn) A9 + Fqohel G=AT e ©
(fet 13.1) <t sg@Hdeta & e e o) o
T A IR BEEISH YAV THATORCSh oh dRI il T
feord ¥ 59 WehR Weieh H-C o1 &% %101 109.5° Bl €1

\
\H,\@ o

forT 13.1 869 (CH,) 1 wqohcrd Gea 1

UoehHi o el 399 o 38 Td 8, f58 C-C
q C-H 2Tl i @eigal A9: 154 pm 31 112 pm
Bl & (Twep-12 3F0) | Y YRS T HL Gob B
f® C-C o1 C-Ho (fammn) smay =1 fmior sreH
THIY] o Hehid sp? A TEgre WHTST o 1s o
aiafi sifger 9 g B

13.2,1 FH Ucgfd qLUT WHIAISAT
THH-12 § o119 fafsr= wrefte Aifen) w1 Sforet o
T Tgia g W eI B b | Yook § A
Tgid AU THEFSAN h FD T IR R FHE
S Hehdl €1 TR AW Hgh § €U T €| guH
T g B9, ST 9o Yud ¥ hadl U GOET
W Sl €, Safeh See ookl § Weh © 3ffeeh WCE
off g Wt 71 C,H,, 1 T fae R =R e
TH] 3IH H Haq e 1efel IiEd J@en &
g 92 @ €




I H HHH

il 2l 3l a4l
SRR

H HHH

A (n- o) (FLFH 237 K) 3R

2- AT (STEEEA)

(Fagh 261K)

CH, ® & ffd TR W4 &ET do0 a7
TIEEISH WAITSH i Sg Wehd 22 3% i YHR 9
e T Hehd ©, SIE HTEAT [11-V H fe@men @ 2l

H H H H H
c-c—-Cc—-Cc—-C-—
H H H H H
T=A (n- U=A)

(FYHIR 309 K)

I H—

2-HTASIEA (STEHY=)

(FF9h 301K)

i
H H-C-H H
1| 2| 3|
\ H-C - C — C-H
! | !
H H-C-H H
|
H

2, 2-SrEdfedT (fam=a)
(Fa¥Ih 282.5K)
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GTIAT 1 9N 11 %1 319 G 9HH €, fohg aeris
aen o Tured f= € g YR T 101, IV e
V o 9] g3 GAM €, fohg aeris den o fae
T T 1 91 11 &3 o THIeRE €, St Goe
111, IV 9 V U= o GHmeEd &1 3ok Turemi o 3t
TR SIS | R o HHU 2| ;3R HIEAHAS
gaedd’ (structural isomers) HeAl 399 W
TEEAT 1 111 W Had e IS H e 2,
Sefeh WA 1, IV @1 V § SiEd e S@e 2l
31d: UH TlEHe qHEFET, S e R[S i
Sf@ell § @ & FRU B €, H JEen guEaa’
(chain isomers) HEd %I 3d: A <@ fom CH,
TN C_H W HH: I 71 T @ qHeed g

30T 13.1

A C H,, et Teopd o faf= sj@er-
qHEFEl 1 GEA 991 TR HLH M fatau)

&
(@) CH, - CH, - CH, - CH,- CH,- CH,

g
(@ CH,- CH- CH, - CH,- CH,
CH, o Hforeri
() CH, — CH, — CH - CH, - CH,
CH, 3-Afoed=a
(iv) CH; - CH - CH - CH,
CH CH 2 3.@31#@333?:{
o
(v) CH; - C - CH,~ CH,
CHs 2,2-SEHTA

FHET TAN] ¥ IS G 3T FHed TAST
& o SR T hle WAV i Tafiaw (1°),
fgdiarer (2°), Joltaeh (3°) A1 T (4°) HhTeT THI]
HEd §1 HraT A (S 3 w9 TEl el
SH- W) W 31Ul cheel Ueh s AT | IS €l
SE- A | SH ‘Wi e’ wed €1 Sifad
I A Fd AT e & R WAy, S
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HTe TA] 9 Te @, 59 fgdtas’ #ed €1 gdiae
e F HIeA GHS 9 qur = A = qsh weA
A R 3T e WAS § S[S B &1 9 A
AT 1H VH 1° 2° 3° T1 4° hTeA AT
B Y Fehd 87 ARG STY ST’ Yookl o1 HTEAG

IEEIT 13,2
C.H,, 3T aTet Ufesha Te o fafa= gmmerel st wemm fafee qen fafe= we sfeen w —-oH
Siie | 9 Ueehisiall oh o184, 9L.CHl. 9 Fasu|
Theh 12 H T8 § afad W T5fd o 9w o 1 R0 o3 gu gfaeenfud teehdl o fefafad
IEEL0N gRI ATHeRI hi STAYRON ki A9 Hoil-Wifd THe el

T

A fomm

S N, A1 S YRR o GHEEd 9w gl C H,, ok
uf=, C,H,, % a0 C

T 1, IV a2 V H oo <@ # % -CH, o8
e A% —2 Y TeT B1 Yook oh shis AT
a1 &= 9 o AT ¥ -CH,,-C,H,,~C,H, 59

6”14

H.__ o 75 GHEEd 999 2

107722

C.H, K ¥Ug &t W=

S

Ucehlglel Rl AT

(i)

CH, - CH, - CH, - CH,~ CH,, -

CH, - CH,~CH, - CH,~ CH, - OH | 9=4-1-3fia

(i) CHy-CH-CH,-CH,-CH, | CH,-CH-CH,-CH,- CH, Y23
| |
OH
(i) CH,-CH,-CH-CH,-CH, | CH,-CH,-CH - CH,- CH, Y=2A-3 -3
| |
OH
CH, CH, 3- A~ 1-3d
| |
(ivy CH,-CH-CH, - CH,- CH, - CH - CH, - CH,- OH
CH, CH, 2- Wi~ 1-3Td
| |
W CH,-CH,- CH - CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- HfTA-2-3d
| |
(v CH,-C-CH,-CH, CH, - C - CH, - CH,
| |
OH
CH, CH, 2 2~ STEHIYAT - 1 37

(vi) CH, - C - CH, -

|
CH,

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

CH,
|

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

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




HESEICR]

TEl 1 ‘Ufeehel Tgg’ el W €, i 3= Uoohd
Y BTESISH WHIY] o faeeas grR1 ur fohan S wehal
21 Ufehet TE &1 9 g3 C H, | (THF-12) 2l

I & T WEA H Wel [UPAC T feram
Hewqui 8, @ IUPAC 78 ¥ Hel G 59 Hiafieh
TRt 1 RO foran st se &) weweyt 2
9% U gagem S Ueohd o whied qRATu[sT
w1 refam @ w1 fa@| qeavErg 39T SR
foran ST 99 T 9XATY] W gfaeendt e g
& a1 3§ TIESISH THE 1 AU @ g
T AT HI HATSIRdl Hi G fhar STl

365

IS 13.3
frfafed 2iftewt & st de. am fafee-
() (CH,),CCH,C(CH,),
(i) (CH,),C(C,H,),

(iif) TT-qgataen () -Sfeemen

T

() 2,24, 4-TEeH=
(ii) 3, 3-SEHEU=A
(iii) 3, 3-T%. qerah (RE)-=afeer-2, 2, 4,

4 —2THfTI=A

WO 13.1: Rrei{-1eh TR hT ATHRTUT

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

’CH,
5-(2 2-STEHTIHIe) A
(¥) 'CH,-*CH,-°CH -*CH,-°CH -°CH,-"CH

| |
CH,-CH, CH,

3-Tfore-5- Aot

3

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

IO 99T LU.P.A.C. TH feuforat
Cﬁls CI|{2—CH3 =JAqH AN T qUHICH 6 A
(%) 'CH,-*CH - 3CH, - *CH - °CH, - °CH, ERER
(4- Tfora-2- AfreRa)
CH, - CH,
|
(") 8CH,-"CH,-°CH,-°CH -*CH - °C -2CH,-'CH, <[ T A o %
! | | .
CH CH, CH,-CH, T aeer
CH, CH,
(3 3-SEUIA -5- SEHHITA-4- Afoesie)
CH(CH,), ’
! Fofaren o A H fgdtae
1 _2 _3 4 __5 __6 _7 _8 -9 __10 0
(1) 'CH,-2CH,-*CH,-*CH ClH CH,~"CH,~*CH,~°CH,~1°CH, (secondary) F 7 =
H,C-CH-CH, - CH, ST ©; STEHHIfY H Th T
(5-feeht-=fea-4 - sTeEmifieresh) A 2

qred- sJ@et o gfaeenfui w1
RELER

U o WafHehal &9 |
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ITRAMA-3-TUA-2, 2-SEHUAT=A T FC&
i Frefafed T & g7 T fFHa S "R -
() T T TS R el SR
C-C-C-C-C
(ii) T TXATLST i A fTu—
Cl_CZ_CS_C4_C5
(iii) FEFI-3 W TH WIA-THE q1 FHEA-2 R
o9 wifeu—

CH,
|

c'-*c-’c-*c-"°c
I |
CH, C,H,
(iv) Wh HE TRHTY] ki GASTRAT Hl SEGSH
AV T STEvIR T | T FHife)
CH,
1 l 3 4 5
CH, -C*> - CH-CH, -CH,
| I

79 YR BH HEl e W 9EY W 2| 4 e
U T 9\ Bl HE-g o forae gHg gk ® d
frafafaa gei =t ga wifee—

IETETUT 13.4

frefafea Aiftet o w=mEs g fafan-
@) 3, 4,4, 5-2THITREA

(i) 2,5-SEHUTRFA

T

1 2 3 (ks 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

A fomm

IR 13.5
frfefea =ifent 1 e fafay) Ky
T T A €7 T S M. W fafew
(i) 2-Tforerd=A

(i) 5-Ufrer-3-wftreees

W 3 4 5 6
(i) CH,-CH-CH, -CH, -CH,
I
CH,

= Aifiten o Selqn @ e e i | e ©:
SHTeA 1 Bl S 37d: He&t 7 3-HieeT 2

(i) 7 6 5 4 3 2 1
1 2 3 4 5 6 7
CH,- CH, - CH-CH, - CH- CH, - CH,
| |
CH, C,H,

79 AT ° 3 3@ BR Y YRH w41, 5@ 9
o T8 & ®A % Al o: W AW
3-Uford- 5-TferRe 2

13.2.2 foem

Uoohd o q&4 &id Ufaad qen Wiehfas 19 8 e
ot Toorl w1 27 fafer grr s ST Hehar a—

1. TETA FTEGIHEA A—

TEEReeH 1 gen faufed saie (S9- wifem,
Yeifeom qen fepet) 1 Suftefd o TohH o ®1Y
T Y Yook Sl 21 39 Uiha o1 BTggre-ientur
(Hydrogenation) HEd %I P %T@Q %'I?Q?QGFT T =
U HaE T AR el € SR BT -BIEGIoH
MEY 1 WEHET F ol wifeTH don Yaifedd, Hm
o a9 T &l AfAfwan 1 SAfa X <t €, W Feret

IAH o AU Aufars ®9 9 SS9 A9 91 9 i
STEvIEd B

CH,=CH, +H, 2PN ,cH, —CH, (13.1)

TH T



HESEICR]

CH,-CH=CH+H,- 22N, cH, —CH, -CH,
i EIRE]
(13.2)
CH,-C=C-H+H, 22N, cH, —CH, -CH,

i LIRS
(13.3)

2. Ufeehet Eogsl A—
() Ufewra ToEel (FqeANEEl & 3retEn) w1 fw

T T BESFAMNRE 3R §RI 3TTEIH i T

Ueohd 9T B 21

CH,-Cl+H,—2-%",CH, + Zn*

FAHET AR

(13.4)
C,H,-Cl+H,—21,C,H, +Zn*
FANTLA EOE]

(13.5)
CH,CH,CH,Cl+H,—2- ,CH,CH,CH, +Zn**

FARITTT EIRE]
(13.6)

(i) T= o foomm (T 9@ ) | Ufewa
BoEe 1 Wiead o & @ Ak g
S ook WTed B 21 39 fufenar &1 gest
arfaferar (wurtz reaction) HEd %I T EH
e T G&AT el I=aa Ueohd oM ok
T v 1 S R

CH,Br 2Na BrCH, ™ " CH, CH, 2NaBr
EILIEBE] oA

(13.7)

C,H,Br+2Na+BrC,H, ™ *%C,H,~C,H, +2NaBr
i e
(13.9)

F B, IS | AN okl 2o o ©7

3. ShdifeEfeTeR %l A—

(i) hreifafcier Tl o HifedH a9 kil TSl
e (HfeaH BES/FES T ohicHaH e
o THYOT) oF WY TWH HH W HIEEAh 3T

367

T Tk HH e WA aTed Yook IIwd eid
FEioRdfeTh 3Tl W e SIERIEE o 39
faciioa =1 TaewTal feRaetierTaT (decarbo-
rytation]%ﬁ%l

CH,COO Na’+NaOH-%%CH, +Na,CO,
Hifead TeHAe

IETEIOT 13,6

e o fot=m & fau foa ot o difeaw

AT St SATEIE BNt | STfufsran 1 T

TR ot fafem)

'

RS T
CH,CH,CH,COO Na*
CH,CH,CH, Na,CO,

(i) el A Torr-sruwea fafa wmaifaafas
a1l o Gifeam stuan TR e & St
foee 1 fagd-sTaeed & W e W 99
e THY] H&T Al Teoh W B

NaOH ©2°

2CH,COO Na* +2H,0- 3™, oy _cH,
difeam THee +2CO, +H, +2NaOH (13.9)
g st frafafad v 4 99=1 et 2-

0]
I

(%) 2CH,COO Na' [I 2CH,-C-O+2Na’

(@) TiE W-

o) o)

2CH, —Iclz—o;2£>20H3 —%—Q:—)ZCH3+2OZT
UHe A UHieE g qoi  HiYe g g
() HS(”:+6H3—>HSC—CHST

(F)  heE W—

H,0+“— OH+H"
2H' —H,T
oA 39 fafy g & a9 S TeRdt, 2
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13.2.3 Ot
aftferer ToTertd
Teehd 93Tl § C-C T C-H 3T o Tggarsth o1
Tl e TH BIEgIe AT i foR[q ol o
Igd HH TR ok HRUT AT Geft Yook 1Y Bl
T 37oh HeY goie S TeTed Tl U S &1 gee ael
o N1 Ueehd 407 o JoF 9R §¥ C, § C,Th
W, C, ¥ C,, T T3 91 C,, A ITY Aok Frad
e Yook 298K W 319 2id €1 A TR qer e
Bid 1 5ot | Uooh w1 foeiadn o forg emma s g
T2 W, BrRSrRTa o THeT B, Rt 3w wreferd
aredl | $u o ®9 ¥ foren Sa1 @1 Uil 1 SEeh
=1 gl 1 STEN wUSl 9 W9 % ¥ 82,
ST Fsiet e w3 onfs o faw faran S 2
T YT oF STER T W TSIl i Yahfd o &R
H 3 I dred €2 oy wet € A% g #ed € f
e (S=a Ueondl o1 o) 1ydia € om: 98 5ol
faielt wepfa =1 =rm @ foemaenl o g=iet &t facaar
% Heod ¥ WHE: 98 <@ T § TR gea ua,
et foeTmeshl St STt qared s1yety faament |
oo e €, ereriq g9 TuE 1 s 2
fafer=T ekl o Fererisr TRoft 13.1 9 g T
TS 71g T © fof enfoares somm o 9 o arg- e
3eh Feishl | off Fad 9fg Bt 21 T 39 929 W
i & o onfoees SRR stere 310] 1 geig ethed
T o WY-TY I SAvaeh TreEed 9 9a@d gl
U=A o 9 §HeEd Ueehdl (U=d, 2-Hfa
S AT 2, 2- SEHIYTINA) o FaeHlhl &l 3@
T 98 vl ol ® T U= ® ufe e wATpe i
Teh Tad @l 1 S=4 FLEE (309, 1K) ©, STefh
2.2~ SRURIETINA 282.5K T Iserd €| g S@ernsti
HT WA o GG oK TY-TTY U] T THd AT
el g St 7, e e sroEt | s ea
ek Tel qefl gl SHafve 9ol Bid © | SHfY 39oh
FALAIH HH B T
TR ToTerH
I UES S S YRl §— TR, &Rk, StRdIRNE
(ATFHFHT FHH) TE TUEEE  (AIIT HHE)
werell o 9fa Ueehd @Mrd: i e €1 fomiw
uRfeerfaai  Geeh 59 stfufsraneti w1 w=i¥ s 8-

A fomm

1, Qfaeermus rfaferame

Tooh o Teh I1 Sl TGS TRAY] BelsH, geisH
A HeHITh o gR iaeetd g W g1 S
TUHRH (573-773 K) 1 ¥ o fomRa e =
e fafweon w1 suftafa o SeisHwr B B
FHH VR ATel Teoh TGl T HehHIhI0l Tl
<9l &1 a arfufsmane, fom Toohi o erEgieH T
Hicreentd 81 S €, o Wiaeemas sthTfeRand wed €1
IR HOF 1 FARATR 0 A faan w2

TASTHIERTUT a7 FeArSHA

CH, Cl, ™ CH,Cl HCI
FARHEA

CH,Cl Cl, ™ cH,Cl, HCI

STEFARTEA

CH,Cl, Cl, ™ cHCl, HCl
EECSINEDE]

CHCl, cl, "™ cc1, HCl
FIFARHYA

CH,-CH, Cl, ™ CH, CH,CI
FARLG
Teohdl 1 eollsH oh WY eAfafeman &1 Tfa
%9 F,>>>ClL>>Br,>1, 81 el o TEESH &
e 1 R 3°>2°>1° B Wi yue o
=i Bia1 @ Seifer TSI sga efid g €1
Ig U SchAvia Afaferan €1 7 ifufewan iR
(S HIO, a1 HNO, )1 3ufeerfa # =it 2|
CH, +1,[] CH,I+HI (13.15)

HIO, +5HI— 3I,+3H,0 (13.16)

TSI Yol etk J@ell fepanfafe gr1 e dF
Tg— YR (initiation), T=X0T (propagation) T
HHMYA (termination) Ea RS B %I

Torartaty

(i) URYA- I8 AAfRAT o T Ykl shi Sfeerfd
¥ FARH 397 % FHSTTEA (homolysis) s}
R Bl 21 CI-Cl 37¥, C-C @1 C-H a4
Ft g § el 7 37 T ST W 22 Sl R

(13.10)

(13.11)

(13.12)

(13.13)

HCI (13.14)




clcl, . _Cl Cl
FANH -
(ii) TERUT- FAKH Joa-Joreh, HeF 3T0] W TR0
FTeh C-H a4 ! Agahi HC1 91 gT Hird
o goidh S €, S stfuferan =61 o feem o
o S €
(%)  CH,+Cl—" ,CH,+H-Cl
TS G- FARIH oh SHL ST0] TR STSHAT

T CH,-C1 T2 TF 3 FeRH Jo-Hereh I €,
S FARH S79] o HHIYHE o HRU g €

(@) cH,Cl+Cl-Cl—22 ,cH, -C1+Cl
FAN  Hekd - ek

TfId o FARH o, S ST Tal
FAN: (F) a1 (@) ¥ @ T §, YH: e
TR Sfge SAfafshan 1 IR Fd & TR U ()
TS (@) H9 & I 3R 0 € g o g
W Hel € U8 Q) % et € S st Sl
Il o fafor 1 gmem €

CH,Cl + C1 - CH,Cl + HCI

CH,CI + Cl - Cl - CH,Cl, + C1
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(iii) @ THUA- FS I TN ATRHb hl
T qen fafa= urwd stfafewanet & sror sfafswan
FOT B S 2

fafe=r gufea sf@en aomq 1 frefafed 2:
(%) C1+Cl - Cl-Cl

(@) Hsé + (.3H3 — H,C-CH,

(M H,C + Cl - H,C-Cl
72y 9% (T) ¥ CH,-Cl T 3% ol 7, fehg
el €H W o qeaehl 1 w8l S 2
T o FARIIHLT oF SRE TEF HT SR
(byproduct) % &1 H T h RO H ST
fopenferter gru w@en S wWehan 2l
2. qgd
Ueohd a1y ae SRS i Sufrfd o A &
W quid: Sfedihd B weA SEHFTES A WA
A © Al WY B At HEn W e et
CH, (g)+20,(g)——CO0,(g)+2H,0(1);
~A H® =-890 kJ mol ™
(13.17)
C,H,,(8)+13/2 O, (8)—4CO, (g)+5H,0(1);
~AH° =-2875.84 kJ mol !
(13.18)

WU 13.1 Ueohl o Skl Ua TRl B Uied™

aTTfUae ™ 37T AR FAgTHR TR
q (u) (K) (K)
CH, HeA 16 111.0 90.5
C,H, T 30 184.4 101.0
C,H, EIRE] 44 230.9 85.3
CH, el 58 272.4 134.6
CH,, PR IPCEIEE| 58 261.0 114.7
CH, A 72 309.1 143.3
CH, 2. e 72 300.9 113.1
CH, 2, 2-STEHfYTIA 72 282.5 256.4
CH,, EEAh] 86 341.9 178.5
CH,, B 100 371.4 182.4
CH,, st 114 398.7 216.2
C,H,, EIRE| 128 423.8 222.0
C,,H,, EEa 142 447.1 243.3
C,.H,, SFREA 282 615.0 236.2
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fordt deehd o fau | <eq sifufean fafafea
B &—

C.H, ,+ (SI;HJO — 4nCO, +(n+1)H,0
(13.19)

sifaes O § oA ke oF RO Uookdl i
o9 % w9 H wM H od B

el 1 STIAT a1 T2 STE3ATRITSH gRI 3Tquf
TET § e oSl (Black) a9l €, Toren sqEm
W,WW#WW [pigments)@‘l{%
(filler) % &9 § BT 21

CH,(g) O,(g) ™ ™ C(s) 2H,0()
3. Trfa stferdierToT
3=d TE, SRS a1 91 o §aq 9 o e

ST SAh 1 SURfd | Teehdl ol TRA & T
FE YHR o ATFNRRE IOR 979 B

i) 2CH, 0, Cv/52K/1009E o0 oH
Ao

(13.20)

(13.21)

ii) CH,+0,—2%2%,HCHO+H,0

. (13.22)

iii) 2CH,CH, +30, —S00pMn |

2CH,COOH+2H,0
THTEH T

(13.23)

(iv) TTERU: Ueehal ol SfereReol @l g, fohg

T BESISH (H) TWHTT] ol Teoh ieferd

T § Sferdiehd Biehl T Uehlgiel <d &

KMnO,

(CH;);CH = —

2 -y

(CH,),COH

2-HfreAgT-2 -3
(13.24)

4, GUTGITRITT AT FHTSIEAT

n- Ueehd &l ol UHifEm FNEe qe gRgieH
FAEe 9 w1 Iufkfd § TWH T W S 3T yfEa
Il oTel UeehHl § HHTaFeishd el Sd € | J&d 3R
e U TU © qen T 3o SIS o W shi GrE
off it 2, T 2119 W Wehd €1 3169 IR 1 vl
HOI et Srtatmanst § et fman St 2

A fomm

CH, (CH,), CH, fsfer Alcl, /HCl

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

CH, CH,
2-Hforerd=A 3-HiUeU=A (13.25)
5. QUHSTRIOT a1 WiHe

B: A B: W MER FEA T Al - Teohd T
suia oRfesm, mifcree™ aen HIftEm & SifaEe
&t Juferfd § 773K @ 10 § 20 IFASHE 6 W
TRH & Y foREESHIgd i d=ii a1 3Tk Feldid
ST | wghihd 8l STd 21 59 SIIfsha i UHTRTT
(Aromatization) a1 Eﬁ'{:fw (Reforming) Fed %I

_CH,
Cr, 0O, or V,0O,
CH,  CH, or Mo, O
| | s
CH, CH, 773K
CH, 10-20 atm
(13.26)
TS, AT 1 W e B e o T
o forq emma s @ Yook gara|

6. 9T oF @ ITTfeRan

T W9 o |1 Fohel Sk &1 Sufefa § 1273K
T TRY FHH T HTEA TAISATFIES AT SRS It
21 7% faft eEelegom o sieifier Scared o s1orE
St 21

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

7. AA-3ATLSH

3= Uoohd 399 ¥ W A & R =R et
I TeehlHl B rasfed g1 S &1 S0 o STyET ¥ B
forge a1 &1 THT sTaee! SAffshan i a9 eTqee
(pyrolysis) a1 9 (cracking) Hgd 2l

— CH,, + H,

773K CH, + CH,

C6H14

—— C,H, + C,H,+ CH,

(13.28)
T 1 T T T SRR A S
2l foRfEE qa1 o1 e § WW 9o W W U



HESEICR]

9 R ¥ A5 o Tagia 1 SUEN B ¢ SeRuEEy
reeh (S forfaa qel 1 52 ©) &l 973K W
wifeTd, Yeifeaq stean foher w1 sufeafa o o
FHE T TR U= 1 0 9 g 2

CpoHys—oB3E , €, H,,+C,H, , + 37 3%

26 "Pt/Pd/Ni
LA U=
(13.29)

13.2.4 §&IUT
Ueohl § ShTeH—ehiad TIHT (o) 3T16Y Bidl ¢l Shia-heH
(C—C) 3T&Y o FaTATIhI 18] o =)l TR fawm
e ek o Tl o1 faawor g9fHd B 81 39
FNU C-C THt M & =R 3R God O Bl 2
39 HUH o &R Afom | ofupsti o fafv= fford
forg g1 €1 wea: fafe= wweEe wh-gEm W
Rafida e Tehd &1 TH et w1 fifaw sregemd
(St C-C Usdl 3T o FUF o &R0 ThH-TH |
gfafad g Sl €) W&uu, §Ruia guraad 90
Uil (Rotamers) Fe&aldl & 1: C-C Thd e
o SuiH o HROT Yook H STEET H&I01 Hel B 7@
IE AN B foh C-C THha A& &1 FOH Ioa: T
& Bl B1 T GiaeRdul = SR % ROT Bl €
7€ 1 ¥ 20 kJmol™! T Foil gNI wferd 81 et
T TEVET ok HeT 39 &0 5 ki Wl faenfa
(torsional strain) THEd %I

TAT oF H&UUT : TS ] H FHEA-FHe Tohdl
a1l Bl €, FSTem Wedeh ehrale TRAT] W A erggie
WA 2 Ed 21 WH o a9 ud fiew Higd
TR IS TH T HET Sl R TWHT T e
THTY] 1 C—~C 378 W U FHC, T T T TTHY]
o BIEEISH ER HE T o TS & dey o
e fafearia sqeeen w=if #wd 81 3= gwuvia
T (GEUUT) FEd 21 Ad: USH o I
H&IU1 BId €1 ereliieh 378 9§ &0 = a2
T €9 § I FHEA o SRS WA ThH-TH 6
iy U9 81 9 81 S¥ W& (Eclipsed) &9 egd &
TR ®Y ¥, FEGOA WA TR FHE 6 FEGOH
e W eAfuddd T W B B S< |iaia
(staggered) &9 ed €| 5Toh STellel i 9t Wezerd]
HEqu fauadelid (skew) HEU FHEeA &1 T8 A
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W T |ft T&qol o STeY i qen STeY e THH
Tl 81 UL q1 Widla a°1 GEuul i Gigrd qe
qﬁ?wﬁv (Newmen projection) I e fohan
S B

1. WieTd yay

T YA § 0] 1 STverh A&7 i fEem ¥ 3@ S
21 IS W HEE C-C 3TEY i K@M o forg <
o1 o SR P! g2 U Wielt T i Wt 1 56
H1 FS el S ST &1 S G HreA Hl A= o
3R qe e oTel hrad ol TR < AR ¥ W&
&1 T e T o A gTRg S WA H A
Tard diwet @ S €1 3 Wl T ¥ 1200
T HIV SHR GhT et &1 T & T T Hidia
Gierd wag fosr 13.2 # g9ie Ty B

H
H H
H
H
H
q H
H H H H

(i) Wiafa &g

(i) T&3 989

faT 13.2 T % 9EE 989

2. =i gaq

TH TGO § 9] Rl WEA Y <@ Sl €1 @ o q
el shieH i T fog gRI fe@mn < € 3R S&d 58
T BREISH TELS 1 120° HvT W Wi &=

UM HIOT AT
RIS HI07 1 fgaar o

H

(ii) @rafa
fer 13.3 w7 & i ey

() o=
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et & ol R fomar w=if| s @1 9
(st ¥ R) o1t w1 H TH g9 N 9 © ae
Y AEfYd TIEge THST &1 g9 i Uiy |
TRER 120° o 10 T feera 01 Bt W@l § 98 g
fe@mn S €1 TEE o =gHA gee fa 13.3 § fewamg
T gl

HEUUN T STUTR AT : S T8ed S S
ST €, USH o WARd &9 H hla-gEgeH ey o
TR A9 Th-TR ¥ efushad g W B ?1 #:
I =AdH GfdehuUl g =JAaH el qel 0]
Afereram Tenfa e B1 SO AR, ST Hiafkd i 7%
w9 4 qiafdd i §, 99 He-gEes ey &
TAFRA 1Y TH-TW b a9 ke id & o <7k
TR Yl o e Yidehuul 9 Sl ¢ 39 9% g
Jiqtl ot i X hT oh T 310] § o Afeen el
fafed Bt 71 SafeTT skt Tenfae & &1 S €1 S
TS SAE W gHT §, T 1Y o HeF fdehut
=i foran, S SEoT o TNt W wIfed e
#1 wer fapfa #ed 21 W fawfa w1 oo
C-C Tshal 3T o Tuiq 1o R Feft e 21 59
101 1 Tgaet wIoT a1 TRISE wror off wed &1 e
o 9 FEqUll | TS IV Wiakd §9 F =<\ a0
T &9 H Afeehan giar ]| o7d: F8 frsky feRten
ST ® R WA ® c-C (seY) w1 e gofd:
g TEl ?1 T TRE ®U Sk WA S A FR
12.5 kJ mol™ B, Sl &gd %4 Bl WHE @9 W
Aqutvaeh H‘EIZQ*II)[ (Collisions) & gR Eﬁ‘[ 3] i
A den A it eIt ®, S 12.5 kJ mol
Foll-2FeliY Sl UR HE H Gerd gl 21 ord: A |
FTe-H1ed Tehel 3TE 1 0 A JrAfith i oh
fau @ ged B USH % HEUUl Rl gk qe
faifsa e gua =& 2

13.3 WeahiA

Tosh A fEeTeeed 2THqw SRgihlar Bid 21 Yol
1 M G5 1 BT =167 3R Teehid § 1 e
THIET o He ek fgerey Sufterd B, dl S Yook
H T TR TN HH T AMeUl TF YhR TehHl
%1 G A C_H, B A1eW| Tkl o Yo §8

n- " 2n

Tferefl e we (C,H,) 1 Al walq ¥

A fomm

FEH W Aol T W Bial @1 3Td: ekl bl
ST (deita Aifirr oA ored) ot hed 2

13.3.1 Tgamaeyr ot GI=AT

TewHl | C = C fgemey 2, f5ad w yoa fam (o)
e (sS4 Tt T 397 kdmol ™! ®) Bl €, S
 FHET TWANEST ok sp? HRd HEHl h GG
AfqeaT | a1 1 TEH < HrET WAS S+ 2p
SRR FHeThi oF GUISash AT FH W Th
e WE (n) &, (dY Ted 284 kJ mol! ®)
EECIRS

C-C T&dl €Y el (1.54 pm) 1 g1 §
C = C fgemmee Fam (1.34 pm) B 20t 21 30 o
o sremad fmen @ T W (m) eTeY < p Herhl
gl ATeATT o HROT el BId B | 3Td: T (n) e
T TR geer wfm R seE
HId el STl 81 37d: TeshlHl T 3 Aqehtish] fema
AfiTent, S Seiai 1 @Sl § B, 1 SAHAT @M
W B S B U SATeRteR] ol Tl offiaRHeR
ed B ool 1 e hl SUTEATd UehlA STu[eH Wi
Ueehd bl ol § TR Sl 21 3Td: Ueehid
TR SAfThHRl o WY WIH BH Thd
-t AT a9 81 C-C fgermay 1 wmed
(s e, 681 kJ mol!) THA o hIe-hleH
Tehet ST (3T Cedt, 348 kJ mol ') &Y qoil
o offyer Rt B WA o1 1 e om@ -
G 13.4 a1 13.5 § 9 T R

ferT 13.4 Tefi7 &7 T 3IRG Faa o T4 Bl AT FXd T



HESEICR]

13.3.2 AMH-Ugfd

Tkl o AR MTH. ™ ugfa & fau fgemey
I e T WA HT f@en H, e
o T W ST ‘S’ (ene) ST FENT fRA S )
ROl @ TR Teh St 1 YoM 9eE €: CH,

(=) (=)

Hy 121.7° H
o /
116.6°( C C

H I N

134 pm 110 pm
(

forT 13.5 T F7 F&fT 3”@ (F) 10 G 777 (F) -

37Y T T a1 () S HI0T qUT A AaTS
(C,H, ¥ n@® 1 g0 gfweenfd s ), 54 wem
Ed €| TR T o1ed Bl €1 Sl Yl YR feman
T ¥, TehA AU O YU TR W CH,
TiIels (AMF M) 91 T (SRR H. W)
FEd 1 9 TehH Gs&l & g fud I =

fem g 2
A IUPAC H
CH, - CH = CH, i
CH,-CH,-CH=CH, E-1-%
CH,-CH=CH-CH, &Z-2-%
CH,=CH-CH=CH, -1, 3 -2
CH, = C - CH, 2-HiEYa-1-39
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-Hfoege-1-31

|
CH,
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I 13,7
Frefafaa Hifiet & s R, Tm fafee-

@ (CHy),CH-CH= CH-CH,-CH
l
CH, - CH - CH
|
CZHS

W NSNS\
(iii) CH, = C (CH,CH,CH,),
(iv) CHyCH, CH,CH,  CH,CH,
CH,- CHCH = C - CH,- CHCH,
|
CH,
&
() 2, 8-SEHAEH-3, 6-BEA
() 1, 3,5, 7 - SATHRRIEA
(iii) 2-n-Hifaerd=-1- 39
(iv) 4-TfIE-2 6-SEAfIA-SHh-4-54
IETEIT 13.8 S| & TE G (1-iv) H fammn
(o) TAT UE (m) TN HT &N H1 YRk
Hifeq|
'
(i) o 9% : 33,
(i) o &% : 17,
(iii) o 9¥ : 23,
(iv) o 99 : 41,

a9y
nEY
n 9y
n a9y

N N

13.3.3 HHISAICAT

Toeh i gRT HEHIcHe U8 SATHdE THadedl Taied
S il
WIS GHIEEET- Teohl @1 i Tefi| (C,H,)
qe WA (C,H,) § et Tk € EeE B g, g
WdiH @ SR TewHl | fo= GEAT Bt 7
C,H, SHS aredl TeehlH i dF TR § fora

T €|

1 2 3 4

CH, = CH - CH,, - CH,
L oE-1-8
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1 2 3 4
CH,-CH=CH-CH,
M. &J2-2-37
1 2 3
CH, =C-CH,
I
CH,

M. 2-"frewe-1-89

G 1 U 1 99 11 U6 11 @l JHesdadl o
IR €, Safeh HTEAT 1 TS 11 Teerfa wameeE ©

SETEIUT 13,9

C,H,, & ©Td Tkl o fafq=1 Heemrers
A o HEA-YH TE TR EH. A
fafem)

T
(%) CH, = CH - CH, - CH, - CH,
T-1-39
(@) CH, - CH=CH - CH, - CH,
Ye-2-3
(M CH,-C =CH - CH,
|
CH,
2-HiAE-2-34
(%) CH,-CH-CH = CH,
|
CH,
3-Hforaee-1-39
() CH,=C-CH, - CH,
|
CH,
2-Hforaee-1-39

STadE THTaEedr : fgeTafia e TRETgst hi
Tl gE & WAl H1 & T A T JSHL
T Y | SR Y& hieH U S & WA 91 T
f=-fr= ¥ 1 39 YXC=CXY gR1 Taf¥rd e &1 Ut
Greret i fask H 39 R weid fha St @

X Y X Y
N L/ N L/
I I
C C
<7 Ny v/ Mx
(%) (@)

@A ‘R W T HAE /1 RS ([AT X A
A1 Y) fgemmafid e wAmEt o uw € iR fed
B &1 T @ | S X Stere <l Y fgemee s
®1 3Ed WE A fgeratyd wed ] o fawia
e feep o 9] = wel &1 fa= Rl o6
Hrol fomrg =t g @1 ora: 4 Tafeam wwrerre
(stereoisomer)%lsﬂaﬁﬂ'ﬂﬁ?ﬂﬁqﬁﬁa@?ﬁ%,m
faaaifer e AR =1 TRl w1 YU 8 FeRdl g,
fohg c=C fgemay ® o o 4 2N I8 widafua
B 81 39 A4 i THSH o foIy 3 W wredle o
THe ST 3R T il 1 TeFd § 3% ol FT
STl T FEAE Hl T U ThHSH T FHISae
Sl FOTd hTA 1 JATH hHITSQ| 1 aEqd § 7T T
FEAE F P A TR § T, P T
yfqsfera 81 ord: qeATopes steen wuEl o fgerefid
HTa AT o TeA giaafed S[oid of HRoT ATk
g fu= sonfafeal gef¥@ =t o B 39 YeR
Tafaw wure"a, SEH S F9H T 91 998 TH &
R feord ef, 3= WHU (cis) FE 91 8, i T
gureEt, e <1 THE 1] 9 9 fawdia SR frea
&, faue (trans) A@EEE weard ¥ s@faT e o
Frey qen foqer gumeEEl i HTEA SHHE e ¢, o
o fa= e 31 feep & oot o1 gl 6 fae
SR o HROT A FHEE! Sk O (SH—TTerTe,
i fgya emel, foeiaan enfe) o fmran <oifa €
FE-2-57 i SANHIT HEEEA STal FrHde-foaas
e ! fefafad SEm g/ wsi¥a fean s
5

CH, CH, CH, H
AN / AN /
c=cC c=cC
/ AN / AN
H H H CH,
THu-Fe-2-3F fauer-sg2-2-87
(F@UH 277 K) (Fae® 274 K)



HESEIER

e &1 gHU &9 fouer &t ga 9 sifue
YT Al €| SRy T #f2-2-39 w1 fgya
st 0.350 fead €, w@fe famer &e-2-37
ST I B €1 31 fauer sge-2-39 ety #1 e
T w4l i et fafa= sfafaat = 59+ 9@ =5
o T ® T faue-sge-2-39 & S A wg, S
fodia fezmeti % 2@ €, W&F C-CH, 3164 & %R0l
YJAIT 1 T Hleh a9l &9 %1 TH bR AT I
F

o+ o+ CH H
CH, CH, X
S Té= é
= / S—

i N H \CH3
H H S+
THYE-FZ-2 -3 foqar-=2-2-34

(u= 0.35D) (u=0)

3 1 ey querEfadi o Tetish THYe THEEE
1 qor e B g
ST A1 T9YET (Cis) fa9e (Trans) THEEE,

XYC=CXZ T XYC=CZW YR ! TehiHl gr it
ef¥d 1 S 2

Jaledr 13,10

frefafaa Afiesl o G99el (cis) e foae
(trans) YHEIT 5T 3R 3Tk 31'1'3‘.1‘1"[.7{.@.
= fafau)

'

(M) H H H Cl
c=cC

% N s \
Cl Cl Cl H

TUY-1, 2-SEFANNSE  foue-1, 2-SEaRTei=

v CH CH CH C,H
(ii) Q 3 s Q 3 25
c=c¢C c=c¢C
/ AN / AN
C,Hs C,Hy C,Hs CHg
U3, 4-SEAYS fomer-3, 4-erEafaa
BHg-3-4 BH-3-

375

30T 13,11

freafafed § 9 ®9 9 Aifer wage-faue
FHTEFE ST Hd 872

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

(i) CH, = CBr,

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

(iv) CH,CH = CCI CH,

T
RATF iii qAT iv

13.3.4 fa=F

1. UcohTSHl | : UohTEHA! o SIEeRgS i Ui
TN oF Y Yeifeshd areie %1 suftafd o 5@
T S fermrer =Aifireht g atifvren fftena fepan
T 1l Sk SR STU=E TN Uesh 9 T Bid
g1 it &9 9 fafera Yafesd area &l
ferget srfwerder (Lindlar's catalyst) Ed
$1 39 YHR U ekl i qHe S g 2l
Toshlsdl o difead qam g9 ST o |y
AT FE W 9 THETe ol TohH o4 2

1
R R
() RC=CR+H, —P¥C ,  C=C_
Q?‘#ﬁ_"f H H
U UehA
(13.30)
R\ /H
(i) RC = CR,+H, N&/%NH; /C = C\
Ten H R
foey e
(13.31)

(i) CH=CH+H, -4/, CH,=CH,
RCIER] Tl

(13.32)

(ivy CH, ¢ CH H, P¥C cH, CH CH,

e ILIEE i)
(13.33)
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1 39 YhR U W4+ S Temeedn e
FHAM? 3 IW Hi gfie & fag swrRo @iy

2. TUfeeher TgSt W : Ufeshd 2aEe (R-X) &
Uoehlelcll e (SE—teHa o faom arefirm
TRES(FES) i Iufterfd o TRA & W BeAoH
I o I & foeied W Teshd & @
0 afafen w1 farTggreaieresTor (3
foRTEgiRaSt) wed ®, Ty gaiisr a1t s
foretio g 21 a8 Tk p- oo stfufswan =
I 71 AR B Hred wE] (799 HE 9@
SIS THIY] [T, IHeh STl hleH WA T

TIEESH 1 forediod 2 21

Ty Hoop
H_C_CQ_H alc. KOH c=c

I I A / AN

H X H H
X=Cl, Br, 1) (13.34)

SIS IRAIT] H1 Wehfd e ekl wE € stfafeman
=1 R i s &1 T <@ e R gelts T
@& fog W e 39 TR B RN > S >
FAGH, wefeh Ufera guel & faw 7@ 8-
3°>2°>1°.

3. g TEReEel § : oEenee, Y | fereedt
HTe TRATIET W S RelSi AT Sufterd g, wfee
TEEEE FEA ¢ uf eEeane faw o 9
STfafERaT T ZnX, 3T T AT Feh Tk < &
7 Al &1 faeierienter a1 el wed 1

CH,Br-CH,Br+Zn——CH, =CH, +ZnBr,
(18.35)

CH,CHBr-CH,Br+Zn — CH,CH=CH,
+ZnBr,

(13.36)

4, Uil oh T Foie™ | : 3T Theh-12
¥ fafa= wemda gforat &1 Ao ggfa &
Feggq fan 81 Uoshielal Uoohd o BIEgiad
e Bid 21 5% R-OH ¥ e & ¢, sl
R=C H, ¥ Uchiglcll %l TX HeHh T

A fomm

o WY TH HH W A o Tah 3T0] I oo
BT B Thed: Yokl A 1 Sfeh ot
Suftafd # Uehsia o9 § S 1 T 3]
foctifod i €, o1a: 39 sfafwan #1 Yeehrare
T 3Tt TeietieRtoT Fed #1 78 p- faa
arffenan =1 ST €, iR $8H —OH 98, p-
HTe TEY] Y Tk BIESIS WA Bl €

H H
g g
H-C-C—-H
| |
H OH
T

51,504, cH, = CH, + H,0

TH

(13.37)
13.3.5 IOTHH

aftferer ToTertd

Yyeliel Fehfa o 3feR ok STeliel Ueh wifaes qorerdf o
Ueehd | THMAT T |1 9o fiF Ose ‘T’ el
HiKe TS ‘g’ a1 SHH Afueh e G o
TS ‘I8’ B B weliF U de getet HeR gy
el T B1 o qeft UowiH WA qen grfud, Sot o
rferer, wg e et SE—a=id, Y2
2o o foeia Bl €1 R ¥ ghg 8F o WY-diy
$He FaLMIR § AN gfs el 8, e 9@ CH,
T F&1 W FaUAIE H 20 ¥ 30 K T hl ghg Bl
21 Uoohdl o TAM Wl g ol TewH
FAUIS FHEIE! MG @1 aTet Teh Al i garl
H 3=4 B 2l

TR oTerH

Teehia &ffor |fed SRl o Wid eid B 1 gEfere 3
TS Attt <9id 8, f5H gereei el c=C fgau
W JSH AMHF IR T &1 pe AfTRThRT o
Tt foran ged-goteh franfafy g1 off gt @1 Tesh=
Fo faum aRfeefl o gea-Toe gfawer sifafram
YefTd Yl ©1 Ueshld H SfferdieReur den TS
AYE AA(HATT T B Teeh = o1 T stfufsmaneti
o1 Giere TR 3@ YR B
1. TIEEESNM ol WISH— Tesha 929 frd gu
ohet, Uelfeam eteren wifem &1 Sufeerfa o




HESEICR]

TREESNH 119 o Th 0] o A U Ueohd
T § (13.2.2)1

2. TClSM T HAISH— Toh @ I BT
BeAlSH S8 FHE 91 FeA afae SEaeres
3 €, Tl AEEH " urteataa o
FrTst Afaferan g=f¥a T&f St S g9 H
ATA-ARI T STHJE TAE W AHA o [
% UvEd oW @ S g1 39 erfufwman
HT ITAN AU F G ok ferw g
Bl TehA W BASH 1 I SIS
(sesRiwr) A srfafswan w1 SeE
fed =en g gaifram smaq <1 fator gfimfad
BT 2| THHT I A9 =4 Hal H HA|

@ CH,=CH, + Br- Br—— CH,- CH,
Tl | |
Br Br

1, 2-STESHgTo
(13.38)
(ii) CH,-CH=CH,+Cl-Cl——CH,-CH-CH,

I
Bk c a

1, 2-STEFARYTaT
(13.39)

377

Ui Teehidl WX HBr o1 AMTS ( WIehiIehi®
am)

WA W HBr 1 Ghold g 87 39 | gufed
IR 19 11 81 Hehd 2

1 ~CH,~CH-CH,

Br

CH,-CH=CH,+H-Br—| 9.sugs

11 —CH,-CH,-CH,-Br
1-Swrgr
(13.42)
Tl WEAfOR, ATehiARI® F T 1869 H =
sIAfshRaeTi o1 SATIH STEIT i oh ¥ U Ham
wfaaifed feran, f8 Areni-ienits st Fam #ad €1 38
99 o R, A9 (T8 s, T9R Ghed
B @I ®) 1 3k HOTHS N S hle TR TG
BI 8, T8 W BRgS WAIS w1 §Eer w9 gl o:
79 f19m o THER IR (1) 2- SEWA STufed T
Aok STeER | I8 Al 1 g S 81 37d:
HhiIehi% &M o SAehishiol &1 ifafhar =i
fopanfafy @ o8l T THen <1 Ghal 1

Toramtater

3, TIESISH TeIgel al HAISH— BESeH BoliEs,
HCI, HBr, Hl Tesh Ml & G gl Ufoshal aallse
S | BTESISH SCgel i S afsharsiierd &1 sH 38
YR 2: HI > HBr > HClI TehiAl § SaiisH o 4
o GHM BESSH TS F1 AN ff SR 9T
rfaferan =h1 ST B1 T BH WHIHG q STEHIHT
Tkl a1 TS rfferaneti | T S|

[ufia ekl § HBr st 9T arRTferar—gmfag
TehHl # (S fgeTey W 99E 998 92 §U 8 HBr
I ATS AT seleieTEl drrs frafaty |
o= Bl B

CH, =CH, +H-Br——CH,-CH, -Br (13.40)

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

Br
(13.41)

BIES IS SIHES TeRTETEl H+ a1 €, Sii fgames ©
SATSHHTT THieh 19 U T HIEEEA (Carbocation)
A B

3 2 1
H,C—CH=CH, + H—Br

[

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

Tl ‘' HY R Wi Sy § Sate ‘|’
sTfiyer Tl fEdos Sy 2
(i) fedi=rer SEeARA, (@) WA HeERA

() ot ol | STfersh TR € €1 o7 fgdtoes e

¥ATEA T €9 9 99, F®ifE g8 vy i e 2

({i) FEYEE (@) § Br- o ThHU ¥ SIS 30
e Sl B—
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B

+
H,C—CH—CH, —> H3C—(|3H—CH3

Br
2- SHYE (= 3R)

Ui ATeRiAIeRIT IS TTT WIFATZS THTE Teqar
WY YWTd— TWags &t sufeafa ® srawfua
TesHl (S8— 9diF) | HBr &1 SIS i ek Hish®
199 9§ Tia1 81 TH shael HBr & 9% Bidl 8, HCl
TS HI o W T&f| 39 ATt 1fifepan =1 s1eaeq .
TH. TR 9 TE.SAR. A g 9 1933 H e
Torvaforamer o foran w1 o7 39 sifufsran 1 WiadEs
I @I YHTd (Kharach effect) I ARTS SrfrfeRaT

=t ufa AR T wed €

CH,-CH=CH, +HBr —%"5%%% ,cy _cq, -
CH,Br

1- SEYTo 2~ S (13.43)

T3S GHTe, Hekd-Heilsh Jaetl forarfafy g
el 2, ot fomanfafy = & 7€ 21

o o
I I S

(i) C;Hy— C— O— O— C—- CH,
At TS o)
I

2C,H,— C— O — 2CH, + 2CO,
(i) CgH,+H-BrF,cqigBr

(iii) CH,—CH=CH, + Br

ESEINE]
I ]
CH,—CH— CH,

5 CH,—CH— CH,— Br
I

(=) (@)

%0 WE mufaes Aferer T fgdtas
HeKd—HeTh HeHd-HIh

(iv) CH,- CH- CH,Br + H- Br —l“”

CH,- CH,- CH,Br + Br
(= 3dR)

A fomm

(v) CH.- CH- CH, + H- Br—_"
o ’ 1 )
Br CH,- CH- CH, + Br
Br
(379 IAR)

SR o (i) ¥ ww fgdoes gea-ges
et We-geih b1 gor o eifuen Tl g g
SEeh R 1 -SHY9T G 318 oh &9 § 9 Bidl
21 98 M W I 91§ i wieEe g9 HCl
qel HI & Goho o Yef¥ &t gan 21 98 39 92
W e ® R HCl 1 eee (430.5 kJ mol ),
H-Br o 3@¥ (363.7 kJ mol!) & ol ¥ Jaa
B BN ¢ p, TR-TAE 5 fasfea T a
Tl HI (296.8 kJ mol ) &1 3Te geiel Blel €, W
ST HoI-TeTeh T5aTay T S+ hi a3 |
TR BT SIS 219 I B

IS 13.12
2I-1-39 &1 HBr o W19 oo faferan 9
T IRl o6 TR AT EH. M S
(i) TRATEE i STufertd | (ii) WiFaES &
Iufeerfa Hl
&
(i) CH,=CH-CH,-CH,-CH,-CH, +H-Br
T -1 lnﬁa%m‘s' sfeer
CH3—(|)H—CH2—CH2—CH2—CH3
Br
2- SR
(i) CH,=CH-CH,-CH,-CH,-CH, + H-Br
lqrﬁmsg Jufeerd
CH,-CH,-CH,-CH,-CH,-CH,

|
Br

1-SHReH

4, GEHIh 3T T WANSTH— Tewhl Hi 38 TR
e o7 9 fohan AmepiHiei® FEm o6 ST{ER
T T qe SoeRASE! AnTs sAfufser g e
TIEGSH Tethe od 2



HESEICR]

O
Il

CH2=CH2+H—O—ﬁ—O—H
o)

CH; - CH, -OSO, - OH @em1 C,H,HSO,
T TESHA Tehe
(13.44)

CH,- CH = CH, + HOSOQOHT

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

e BTG Hehe
(13.45)

5. Tl ol WA — TeahA, |IE Gowfe 3T i
FT IQ kI Ul H A F WA HIRIHIHE
fremER sifafshar ek Ueehielal s &

CH,
- \
CH,-C=CH, +H,0 —— C-CH,
| |
CH, CHs on
2 -Yferergrd 2-HfeTaraT-2 -3t
(13.46)

6. AFHEFUI— Teshld 3T, F, wad qREw
T, foem (SRR ifqetier) o | siffeRan
Shleh T TeTSehiel STl &1 TIefrem TWHTE foete
1 Tastiento Sreqwar s wer 2

CH,=CH, +H,0+02 002, CH, - CH,
L

OH OH

-1, 2

Sl
(vemTeeRTeT)

(13.47)

9 KMnO,

CH,;-CH=CH,+H,0+0 TKl

CH,CH(OH)CH,OH
U1, 2-STE3
(13.48)

TRATT TR TS SAe STl el SEehme,

379

Tk 1 HI2H 3R o7 § Aferdiiohd ®id 1 S
! Upfd, Teehi= &1 Yepfa qen Yifie aRkferfaei w
et et B

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

2-HfoFgdE EIREIEf

CH,-CH CH-cH, ™™%/" ocy,cooH

-2 TS 3T
(13.50)

7. SN SUTEA— S STI=A H Tew A O, H
Heher HT SRS o & 3R Zn-H,0 % 5N
ASiFTEE w1 foge B2 et o 8 S g1 Te
Afaferan Teha qe o TEg@ Atk o fgeray
1 fearfg ffyem w0 & fag sTam o endt 21

~ON
CH,CH=CH,+0,—>CH,-CH  CH,
= | |
O —2o0O
Wi SfsAEe
CH,CHO + HCHO
A AT — Zn+HO
(13.51)
H,C H,C o
\ N/ N
,C=CH,+0; — C CH,
H;C H,C Ol — (|)
2- Ao l
Zn + H,0
HaC_
C =0 + HCHO
%
H,C
TrI-2-37
(13.52)

8. SECTeRTeRTUT— 3779 Tifetefi= =1 et deor diferef
vite @ afifed g eifues den o weli etupet &1 3=
Y, 3=9 <@ qA S I IURATT H Fohed wH
Y diferefT ot B €1 39 YRR W Teg 3T0] qgeieh
FHEAN 2| TH AT BT SEARIHIIT AT SEART
HEd €| Tl Ak, T4 sgeish W< e 8, Teheleh
FEAM Tl
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n(CH,=CH, )—’3?@% VM, (-CH, -CH,,-)
iterefi
3T TohH off Sgashiah o tfafswar weféa wd 2

n(CH, ~CH=CH,)——=2 ">CH,(-CH~-CH, ),
e

(13.54)

STl R STAN T o O, Frefifed side,

fpsiex fewr, faetm, oy, e aen et shfeme

a7fg <k Fmior o fohan S @1 Wiferdidi= 1 SwET gu

o hiZ, T i sifeedl 9o 31 Teferd (Moulded)

aEgstl & SAEA o fau fRar S €, et o

Tiferefi den diferdrd= 1 g8q S9Er gER faw
feran =1 faomr s T R

13.4 ToaTEA

Teh I 1 THE Teehlgd f g grEgiehE 21 g
T T AL oh He Weh TS Tl §1 Yook
TNl Teehd i ol |, TehEA | BIEgioH JLHTILST
F1 A Y B T TR GHAE YA C H, | T
TeHTEd SO 1 YUY RN TS URd ©, S
UHifeett T 9 y=ferd €1 THifeei 1 STan e
afee & fau siwiuHifee s & &9 § g &,
S sAferdtsH 19 qen tEifeel 1 fufsd @ 9§ ot
2| TehEA e e AR o forg yrfves gered 2l
3: 3@ 0T oF ShTseh AMTeh] 1 LTI FHT 2|

13.4.1 ATHYGId a7 GHIEASAT

T 9Eid H Ueehied THIfeeld oF ogede oh A 9
SH S 1 g uE. ugfd ¥ W e o
ST ‘UA' 1 oTE’ G UEII Shieh Toehied i
T Yok o ocqs M | S Wil 21 reE s
feafa gom fr-emafuq weA @ i@ w1 S R
TeehTgd S o h® Tl o HHT a0l 37, 4. 9. Hl.
W groft 13.2 # fau T )

WRUMT 13,2 TeahtsT C_ H

n""2n-2

n

(13.53)

A fomm

ST I Teel UG ®, TS a0l WdTe STuEti whi
haet T & T B ¢, fohg S | <1 WAt
Taifad € (1) =qe-1-3TE (2) F2-2-3T=A| Jf
AT AifieR f-atee w1 feafd o wror g o fa=
21 ord: A wHEEE oty awaga wean g1 &
fhd YR W RIS G 1 A R 9 Ghd 87
11 ST TeahteA (foreht 10 C_H, ®) o di
e THTIS i Haq J@ q IXd J@er & €9
o wafted w60 W Fefafed d@ad g9 8-

; IUPAC -9

CH,
HEF-9A 1 T 11 Ferfa gwrere den S 95

[ el 101 372l 11 o 111 el THEdd o el &

ISTEITT 13,13

TehTed 9vf o e TS o fafu= wmmeeEt

i T W@ SR dL e 9 fafew) fafe=

A T R YhR 1 qHEFEdr 9 872

&'A

TEhTE 90 o red WS 1 STUEA C H,,

Bl © 39S GHIfad 9 39 YHR o—

(%) HC =C - CH, - CH, - CH, - CH,
B 1 -3

(@) CH,-C=C-CH,- CH,- CH,
B2~ 3T

() CH, - CH, - C=C - CH,- CH,
B33

St o WA 9941 L.U.P.A.C AT°

n T A :E] -9 A T IUPAC
2 C,H, HC = CH THifeetd TAST
3 C.H, CH,-C = CH nferet wHifeet EIEIES|
4 C,H, CH,CH,C=CH Uyl UHifeet -1 -3
4 C,H, CH,-C=C-CH, <Srdfo™ UHifeem  =2-2-31m




HESEICR]

() HC=C-CH-CH, -CH,
|
CH,
3-AforeTi=-1-31g

(¥) HC =C-CH, - CH - CH,
|
CH,

4-TAfoeTi=-1 -3
(¥) CH; -C=C-CH-CH;,4
[

CH,
4-Aferd= -2~ 3T
=
(8) HC=C- C-CH,
|
CH,
3, 3-STgHfYesge-1-3TgT
ST FHEHS- @ FHEFed T8 fefd TeeEead
o I T

13.4.2 Fr-smeer st 9=t

TS, ToshTed S0 ol Seiad 210] €1 TTEA i
G o 13.6 § =@l T 2

TS o Yedeh shiee TLHIY] o T ] sp Gehikd
THeTeh] oh TN AT T e —ahier [ErHIsTs:]
ST €1 Tk ShIsH TXHTT] 1 I sp HehRd hefh
SAATRTT 2787 o & BIEGSH T & 1s hafh
o |1 StfaeaT e ek, & C-H famn eey s #

1s G 1ls
° sp sp ©

7% % ad § T3 o T o A
2p, - 2p,
T
e e 7
2p ST 0 -
/TR
I3 o qc o IR TS % T A

forT 13.6 3 HI qU1 Y AGE VAT THTST HT
Fefg aE (F) o AfaeargT (@) . faearaT

381

H-C-C 37/& 01 180° %1 il B| Ucieh shisi
THIY] oF G C-C 3T q T o dde b
p-heTeh B €| Teh e TRAIY] %I 2p ek T oh
G B B, S SHIIYee Ao ek a1 e
TS o W T (TR) S SR &1 T TR ST
o wh C-C (fammn) et < C-H fammn ateier qen 1
C-C (W) 3= B 2

C=C &1 3rray @Hed 9y Tetedl 823
kJ mol! %, S C=C fgeteir sy Q??l?ﬁ 681 kJ mol!
3R C-C THa AE 54 Tt 348 kJ mol ! fees
Bl Bl C=C &1 femey o« (120pm), C=C
fg3te™ (134 pm) 9 C-C Tk A&EY (154 pm)
o § BT eIt 21 1ell WS i AR o we
Solaed Y STAUHTT e T TafAd serrenR fafd o g
T TUEA T T A 2

13.4.3 fa==
1. hfcaay wreise A-

STl o HIY ohieHaH hEEeS i Afuferan T i
Y Y TUEA S ST B ik qen fo 92 o+

i o H A
— C=C
/ AN

H,C - C - H + KOH
[ | - KBr
Br Br -HO H Br
7—| — NaBr
NaNH2l_NH3
CH = CH
TRH ek hicHdH HTEIES Sl Sl €1 T Teer 9
frfafaa srfuferean gru fomn <@ =1 o gran 8-

CaCO, —45 CaO +CO, (13.55)

CaO +3C —%» CaC,+CO (13.56)
hfeqan ez

CaC,+2H,0 —> Ca(OH),+C,H, (13.57)

2, A SERegel 94—

=1 eeeEel #t eifufera Uoehlelel diefirEm
TESIFES W U T T (TR RarsHIHhIol gl

2| BTSN 2SS o Uk 1] ferelifd o § Wfeshgel
TS U BT ¢, S HIEEe o WYl STER F O W

TehTed < &
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13.4.4 TOTIH

aitferer ToTend

TeehTEAl o Hifdeh 01, TeehiAl q2 Yookl o THM B
21 YoM I e 9, 3T T8 WeE g9 qefl 9
IoId HEH 319 B ¢ HHE Toshed VR B B
OIS T SATTereIfTes e Bidt 81 3ok 317 HEe T
& B €| Toshted godl Yo, Sl 9 gcfeh qei widl o
AT e ¥, Wq e (ol S -geR,
FTTILFANES SN S-S forer B B 1 3ok e,
TR Tl Sedl STU[9R oh T §&d 2l

T TuTers

TEehTE ST STRATT T, ANTIcHeh Qe Sgeieh [oh ol
arfaferad wef¥T HLdt B, o 39 YR B—

() UGHRIET ol STRAT T[UT— TifSaH #1g A HieMEe
(NaNH,) T9e &Rk &1 €1 3 Teed o et aiffenan
hich SEEESISH o Y Hifead UEifeenes o &
3 YR 1 SFYhaTT Tl den wdH wef¥a et |
IE T T a1 THF i o | WTET &l 7™
WehTd b SITd Shidl &1 UHT SR 82 1 SR HTE qel
Th0T o HION Bl €2 A9 T LTI HL e § [
TS T BEISH TWHTY] sp Hehd h1e ILHIY] |, W=
T sp? h{d e WA ¥ T TIH § sp® Hehfd
HTa THTY] W I[ST Well &1 TATEH ok sp TRl hHefeh
A fysad S U (50%) o HRU IH I=A
TR TeHhal BIdt €1 37d: 3 TomgH § C-H 21sie o
IS Sl i, T | e oh sp? i Helsh
T2 T | 16 o sp? TR heihl sl gl § Ta1
3R 2Afyeh SR fd ST, f98 TeH qon wefid &t g
H TARA | SRS THY] WeH oF 9 H A9 o
factifad =1 Sma ora: Fremafud A T ° g2
TIESISH TLHTY] STt Wehid ok id 2|

HC=CH+Na > HC=CNa" +'%H,
Hifesm tgAEe

(13.59)

HC=CNa"+Na—>Na‘C =C Na' + Y.H,
TRAfead TAES
(13.60)
CH,-C= C-H+Na'NH, —» CH,-C= C Na*
Hifea® wifAEe + NH,
(13.61)

A fomm

Ig M WH A 9 @ fe fBremey @ 92
TIESISH AN AT BId €, T Toehied oh HHE
TR WAV STAF T B Suded sifafeRand
Teshd el Uoohd WSHd &1 *id &l I8 Teq
TeehTe, Toshid e Ueohd H a9 &% 2q vgad
fepa STl &1 S92 137 qofl 2235 1 ST
ATfRaT ShTH T 1 BIT? Uk, Uosh A q Tcehisd
frefafad o o eref wefa gefd g—

() HC=CH > H,C=CH,>CH,-CH,
(i) HC=CH>CH,-C=CH>>CH, -C=C—CH,

(@) anTet srfaferar— Tl | femEy e 2
3 I8 TITEESISH, TalSH, BESSH age S o
T ST © AN Hd &1 AN IS et uel o
T o

H H Z

v e I

-C=C-+H-Z—-C=C—+:Z—-C=C-
AEfHfceh ¥HEA

o

w_‘é@n dUIST ScHlx HIHI=AA] °||$|"|rQ"|°h AT
o T W R e 21 seufhd TesTel | AT
TTehiTeh 1t 120 o STTHR Bl €1 Tohtedl # 3Tfushal
3T RU o1 @ T
(i) STEEEEINA & HAST
HC CH H, VPN 1 c cH,) ™ cH,-cH,
(13.62)

CH,-C=CH+H,-2/Pd/Ni,jcH _CH=CH,]
IR IES] BIRIE]
~H2,CH, -CH,-CH,
iLE]
(13.63)
(i) S T HIAE
CH,-C=CH + Br- Br— [CH,CBr = CHBI]
1, 2-STESMATA lBrQ

Br Br
| |
CH;-C-CH
| |
Br Br

1,1, 2, 2-3ZSEGY
(13.64)
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TH Hohe W S ol - 1 festiohd g1 i 8l
3F: TH ST o T o faw e feRA S 2
(iii) TSN 2SSl ol HASM-— TohlEAl o
TIEEISH Belige (HCI, HBr, HI) % < 310] & Heher
¥ o9 ereaEe (W ©h & @Ed T W
BelieH S &) = €
H-C=C-H+H-Br—[CH, =CH-Br]-2-»
2-sH9dH  CH,-CHBr,
1,1- STESiECE
(13.65)
CH;-C=CH + H- Br— [CH;3~ CII = CH,]

Br
2 -SITHYT

|

Br
CHS—(:?—CHs
Br
2, 2-SEAMY
(13.66)
(iv) ST T HAISE— Uoohd qefl TeshH 1 Hifd
Teahte ot St | Ayl B € ofR ot o sifufsman
&l T 1 Toshted 333K W T Fohe q g
R 3T i IUfeAfd H STct o Teh 310] oh &1
G B HrEife ATk 3d B

Hg2+/H+

HC=CH+H-OH-22 2L, cH,=C-H
333K |
T OH
[
CH,-C-H
1
o)
s
(13.67)
CHS—CECH+H—OH% CH,-C=CH,
|
ST O-H
e |
CH,4—C—CH,
I
o)
i

(13.68)
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(v) STEARIHITT

(%) e SEAdeoT— sHFa aRfefaE |
TR 1 Mgk TEAHIHO BH W uiferiEifeet
Fere WfeTUeIE Sl 8, Sl See SR ol Uifeueng
THEd CH CH CH CH ¥ & & 8l =9
(-CH = CH - CH = CH-),, W1 fsa < gehell 21
fafyre aftfeorfat & 3 sges fagd & game® e 2|
a1 difedifeeia #1 59 fren &1 3w SefE o
Toeie o &9 H feRal W1 €1 ©Tg wTelehRl 1 aTden
g fthed golh!, T&i qo1 gereish gl

(@) T TEAHIHITT— TAEA & A a< A6
At § 873K W Waled &UH W SHHI AHh

FEAHIH B S T AR S A T TgerhIEHd

IRy S o ®, S Sesiiegea, Toreh, stfy
A I wETH ARl o GRS A B T
Uefthfean Aiferl =1 Tifess ifienl § qfafda w6
o foru gate v 2

fg HC
CH o 9«
[ 22 O-0
CH CH 873K
N,V
CH
(13.69)
3qlelul 13.14

MY USHISH TR hl  A=iH hd uRafdd
FHN?

T

CH,COOH-N20H@) , ey, cOONa—TEL T,

CH,—12>CH,Cl

Na /3 $eR
et sifufsRan

C,Hs —2 5 C,H,Cl a;TKHOf> CH, = CH,

—2%2 _ CH,Br - CH,Br—2“"%_, CH, = CHBr

A qd e AferehT
873K

CH = CH « NN
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13.5 QUHTER BTSSRt

Qs BEgehTer i WA «ff wed B, il 3ioh
srfurer Aiferl o fafeme iy (e wiss ‘w@E,
fSrmem ot gy g ©1) @l €1 TH Afienl Wi
‘“tmfess Aifies’ A fean T 21 etfushal U ARt
e e fie e e
Bt §, WY Afushaw stfaferaneti § St afa
TG S welt B1 WiAfeen AfTRT o HE S T
sfderdga oo el @1 59 wWafes Aifiesl o
=g Bl % 3% aﬁ"ﬂ's—é (Benzenoid) den
(nonbezenoid) Rﬁ%l @?@@'@W:ﬁ?\[ﬁq
T E-

00

AEHA

13.5.1 AT Ugfd AT WHISAIET

B0 e AR w1 AW Tgia aen qEeEed
U Tweh 12 W KL Yeh B =i @ gl B
TIESISH WA U €1 37d: d Tsh YR 1 Tehed
gireenfia Seare oAt B1 A S o & eTEgieH
T I FEE A1 T TR ST =] A9 9 5N
wheerntia e, @ & fafa= feafa wameee dva 213
1,2 e 1, 6 3Nl (0); 1, 3 AT 1, 5 HA
(m-) 9 1, 4 T (p-) 21 fgufaeenfua s=i =g
o P I FE X R T

A fomm

CH, CH,
1
@ ij/ CH,

fered s 1, 2-SEHfeE=T
(TET) (o-STgefT)
CH,
CH, .
1
©3\
CH, 4
CH,
1, 3-SRl 1, 4-sreaforea=ia
(m-STrgeT) (p-TrEedi)
13.5.2 Si-ehl WTHAT

SSf I YL Igehel HUe 7§ 1825 | WIw
el S 1 SUEE C H, ®, S =9 g
=9Il 21 9 STV HId Ueeh, Toeh!d dell Toehied,
T hIE Heel TET T 81 3 SR HHI(q Gl oh
IR H o gred 22 39 fafyre o qen st
T o HROT gHeh! Ta feifa e o &g o
N S Teh TR S10] B SR CrEeSigE S
2, W o fgamey w1 Suftufd ®i gfi@ @@ )
=i hadl Ueh YR o1 Tohel Fiaeenfud Scad s
2, S S o ®: HEA AU B: BESSH HT GHAA
1 ST Tl ©1 37 Yeruil o STHR W SN sheped
= T 1865 H S=IM i Teh W= &, fS9H B: FeA
TRHTY] 1 Tk S €1 SUH Tehial A | fgemmey
2 A YF HraT W TH LTSS W] ST 2

Hee” NN
LI - O
|
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SHA WA FIefeh AR hchel 1 1 &9 1829 H SHHT o STHEeL AW TR |
T o1l o T 1856 H WHET q1 T 1875 § Ugel W@l & el a1 TS
FHTA WEA o &7 H 3% q gl ArEH U 9o W 1958 H W@ 3% I8
&I o o oTeh 1= TRHIY] 09 H STE SR J@eted i a1 Y Fehd
g Tl Sweid o9 1875 | S 1 AT 1 T T § FEH &7, S S
wdierd feran fof Tl TR Y gEensi o o gt gerd 1 FHEi Y wehd
TILAT 3R i i e T F&Atad i, i) W =i &1 s sl
AT SR &1 9% | S8 Sl Gl 1 @ISl hl Teh Teieh 5121 5N GHAE

“¥ qreaqEde fog T o, W FE o 6 98 W o Fiifw, W faER wE o= 9
aft §H eroelt pedl B St Y AR R F THA OIK G FuH! of T W § W

TIEeh TR, hepel
(7 TaawET 1829

13 J[eTE 1896 )

3fi@l & G Y] A ® | S YRR oh TorEl 1 §EEe B ik 6t siiE o 9 IH W e H e
®Y Y Fell-efell AR 3@ T @ oA, S He-hel g on @i o, 3w ki Aifq g @ e, Fech o WAl avd
H <@ o s o 3 o & gH i ored He ® <o forn 39 YR S W bl H o w9 9 <@ 1 @1 o At
IEME W G Gt TE a4 T HT 99 TR HA 9 U bl GHIRR SUg R Feprer § oxdia fmam

3 Ml wed & Th— TosHll B T <@ 1 KA e wIiey, a9t B FeT § ek HY Tohd ¢ Iig e
3T WOl I, 399 TBd foh B9 3% A ST, 3= I & a1 A6 (F 1890) |

Tl o9 o 9%, Shepel 1 S YISl TARIE oh TG TR WifersifSIae STl I8 iRl o Teh ol i ‘Shepet’

= fg=m T

Hepel T 1, 2-STgsiHl S o 31 gaTEat
1 GHEA e HA 1 Tk GHETS § <) S
] fgemmefia e TEmEt 9 S ®d ©, Seih
T THEId § Tohdl SAEHd e WE[S 9

Br Br
©/Br ©/ Br

TG A had T & it fggfaeenfua samR
A 1 39 WHEN 1 TR heped A Sl |
fgemaier o S (Oscillating) Fhfd W fo=m &tk
gdrtera feram

O-U

IE GUR A I H WA ok ST
TN qe AT STTAfRatsti sl gor | faeemad
sifaforanatl st Treifiendl o1 Toem | fawd @1, e
9% H AR (Resonance) g FHAR T

A TS Sl ol T

‘oSl a9 fagia’ & STTER, fgeTeY o e
IR & R GHSAET T 1 Sl T i
G 1 G 81 Shepel 5 &1 A GCEATT (&)
T (@) & T, AR GohT kT TS H H
71 fag 99 g7 (M) W wef@ fewe wn R 9,
=g & ®: wEd WEm] W fgeeried
(Delocalised) ©: Eﬁ'cE;Fﬁ EARH I %I

O—-0-0-0

(=) (@) (M

el faearod g9 a9 HC=H o 9R | e
99 A1 81 S | Wl B2 e WA sp? Hehiid
2| IS HTe A o I sp? Feish ekl Hle
TV o sp? HeTh 9 Al Hh B: (C-C) 6
e S ®, S FHAA TS B €| Weeh ehiei
THIY] oF 99 gL sp? H&h TAH Bege A o6
s-heh ¥ AT ek B: C-H T sty a9
£ o1 Y SHTa WA TR Teh SR p-heish @
Sl ®, S 9o % ddl % deed il €, S| e
<1 T B
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Y e AT R IURAT TR p-Hheh
74 Tiehe B © Toh o Urvdeiaeare shen e &
fomior smtd ©1 p-enereni o fdeare o i aTEy T
I HE: & FAEENW (C,-C,, C,-C,, C,-C,
C,-C,, C,-C, C-C) ¥, v == faw mu fo=i o
<9I T B WA 13.6 () qA (W) e i
foreerieha STeeger H=A1 <uiien 2|

o 13.7 (F) q1 (@) SHFpa HI AT =T
% HUd ¢ fEd Toied noed B Bl X-fee

faT 13.7 (@)

ferg 13.7 (1)

ferg 13.7 (&)

oo & G i TS Id | HET TS o 7
SR T GHH 98 TS Y&E hied WH] ok
p-FeTF HI A WE WA A wET WA D
p-FeF U fgeTd w1 G9re 99E © [fas 13.7
(M]1 38 se=RA a9 & &7 13.7 (9) & AR
ST 9eTd o Toh ST a1 T A1 o o
Thel T

T YR HEA o ©: p IAd TORAMIFd
BT B: HEA ANAHRI o TRA: WoIg €4 H A
Feptl, 7 foh o ohael T e AIGR] o e, S
o1 13.7 (%) W (@) o @it e ) foweriea
TR 1Y N HTA TET] ok AT feord golae™ a1y
Ft IS FAd o Tt FHET et o e gr
aifire STreRfid 2 o7 forerieRd Solaeii ot Sufkafa
T Swi oo qehfeqd WIEalReRIgE & o |
At Tl B

X-foRtor fqafaa fiehe  awfioh THaeid ST0] i
TS T S I IS 9@ (F) adn (@)
el el df Al YRR H C-C 3T oag i 2TUeT
FT S, Sefeh X-fror fiehgl o 79" & MR
T B: YA C-C &Y &arE (139pm) TE T8, S
C-C Thdl 3 (154pm) 9 C-C TgeTe¥ (134pm)
o T 71 om: g uRfefeEl § =AW g
fgemayr &t srquftarfa =i W e eifuferan g9
Y Uhdl B & SIS o STHHN] HEER i T
HT 2

13.5.3 QIHfERAT

A= 1 S THfes At |G 21 o1 ‘it
I gl ot 5, AR SUH  SwiA 9o 7@ A T,
o wEm o @ S 21 A Frefated o g -
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(i) SHqerd
(i) IF o e o1 HYul foeeriehon|
(iii) 918 H (4n + 2)n T, &l n TH IO @

(n=0,1,2,...)] 39 B 99 (Hiickel Rule) g1
ft Ieaifad &9 B

wWiHfees ATl o £ I TH THR 8—

(n =3, 14 1 3cM)

13.5.4 o= Rl Tar=m

=S 1 AR ®Y H FiedR § e TR S €,
ey 39 frefafead yammemen fafesi g/ o1 wed
ra

() TATET o WARIT dgAskieT @ (fEu

3TN 13.4)

(i) TWHifew 1 o faermEiforeieur U— sigh
3T o TSI S0 hi HWSTARH o T TH
FE T A=A I B 2
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COONa
CaO
+ NaOH T + Na,CO,
(13.70)

(iii) AT oF TTET W— HIAlc hi ST i Sl
% 901 T Fafed i § I8 dwsid Aot
B S R

OH

A
©+Zn —>©+Zn0

(13.71)

13.5.5 TOTH
aftferen TroTerd

s U Wifew BRI yEd ) g1 3
I : faferse TiueeR, T <9 A1 S B €1 e
Juerefa & Tifeal | favafifaq €1 gaent faftre wiy
q Yoty cehtl e o %Rl T8 v | qe
HUS! i YU W@ o faw S | o B Wi
BIEgRTeA ool | Aol qen wefie faemament o
faeia €1 9 westell (Sooty) i o |Y Serd 2l

TR oTerd

TEEE T T 1 SelaeeTe! Ffdaeemad grI
srfrertera fopen Siran 2, erediten foio aRfeerfaai o 3
el a1 SferieRtl Stfaferan <erid 2|

RO T TZ2h0T, RS, HehHeH, Hied
e Ufeshed, THifee % soeeman wfaeem
Al E+ 2

(i) TTEETRTUT— IS =i T 1 H5 TEfeH 3
A Hewleh el (SR fHeon) o |y T
o S @ A 9= 9o | R ggE ufawe @
Sl 2
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l 323-333 K

NO,

(13.72)

(i) FASTIRTOT A1 EAST— 9 37 (SRI-FeCl,,
FeBr, @l AICL) &1 3ufeafd # UfF, Taom
arfuferan Y AT 24 2

Cl

firsfet AIC,
+ Cl, ———> + HCI

FARISSIT
(13.73)
(iii) FERIIRTUT— HTHIh T T8 5N 90 o
TSI TATY] T TR FERHIHT I Heh e
FEAM T TE A% oI 3T o T TRA Hioh
e foan S

SO.H

A
+ H,SO,(SO,) —— @ + H,0
qig
IS Tehife 3T
(13.74)

(iv) WISA-ShTHE UfeahetiehtuT a1 Ufeehe— fstal
AICL, 1 3ufterfd # a=i @1 Ufeshe 2ae 9
sifuferen R W Ufoshal d=A 9T Bt 2

CH,

firsfet AICI,

By

(13.75)

C.H
AlC1 2075
[::]-+cgg01——l—9%»[::j/+ HCI

aferereh
(13.76)

A fomm

1 -FARYY Y dwsie & AR S R n-Wfda
A= 1 STUeT SPEWITS  swsi- o Wi el 872
(v) HIea-ohTe Ufaciiehol a1 UHifee— @5 T
(AICL) T Sufearfa # s=fa &1 e LGP el
ifae terRgRes & @Y AR 3 W Ufaa
EEEE e I

COCH,
[:j+CHCWHﬁ$Zm1 [ij+HG
A
(13.77)
COCH,
+(CH,CO),0 =T AICL
Tdifesd TTeRgRS A
+
CH,COOH
(13.78)

TR Soiae el ifaehter i offue o forn
ST A G gl srffenen gt fre geierere
R d=i1 & TR TS ITAR Ufaeenfud i
SEEUREEY, S ! I it Tfee o &
w1l wel fsiet AICL, %1 Sufeerfa o stf¥fehan s w
THRIFARE=T (C,Cl) W T ST Tehell T

Cl

C 1

© faster AICL, ¢
+6Cl,———>> + 6HCl

ci Cl1

Cl

(C:Cly)

(13.79)
TASFEE! ( TAS RN ) wfaemo st feranfata
e qeaA e SuR WS, (S =¥faweras
E = SoagEel ) sifaferand frefafaa ol g go=
et 2|
() SRS i Scard
(@) HEYAET T I
(1) TeHEd! HEEEEE 9 e &1 faead




HESEIER

() TR E+ ot ScAfT—  S=il o S,
Ufesher den Wfaed | feia AICL, ST oRe 7 B,
STGFAVIRT AfTHHE o W WY BT HIL: Cl°,
R®, RC°O (Udifersm 31e) < 2

+
AlCl, —> CI +

FARITEH

SIEE
+

CH,-Cl + AICl, —> CH, + [AICl,]”

Ccl-Cl + [AlCL]

+ —
CHs—ﬁ—Cl + AlCL,—> CH3—ﬁ + [AICL]

AESHTT ok Hed H TeHRRE T 9 AR

3T I W o TAMIARY W SARIAERT TSI

S (ff}oz) =9 TR T 8-

H

W\ \/\ |+ .
HO,SO~H + H—0 —NO,==H—0—NO, + HSO,

| ®

W\NO = H,O0 + NO,

-~ 1 5'\
Asfesh 3t

€ U= 929 © o AEeiiEd e 1 St i
yforen H HewIieh ST, A Hi Wifd qen AEfes
e, G 1 A S w2 FAd: TE HERT
-8R G R
(@) e (AT & ) ST ST
ARG o STRAYT H o Hehd a1 TAIHIH A
a1 2, Fre uh e sp? Rfia srewen ¥ g 2

sp’ &

H <_=|0"|?1i7f
@ /ﬂvE@ @E
+ ; ®
H

o Heper (WA o)

H—
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WA oA frefafed JeR 9 SR g w@nfaa
IS Sl B

s

,—\
=|le, | E
H

f Sgpa @ QA e o sp® Hehfd
SHTa TCHIY] T AT ol Toiehiol %ok Sl €,
fSreer R g7 Wi o @l < B
(1) Wt ot faeitaT— Qe o i g et
FH o fl o Hepel sp® Hehild € W AICL
(ers A, Ufesmed den Ufaem o Hed #) stean

HSO; (TR0 & §ed #) & AT 51 WeH
1 el e 2

[AICLJ
+ HCI + AICl,
e O\ E
g IHSOJ
=3 + H,S0,
H

Yol aRfefal S8—S=a 919 U9 T« W fohd S
F1 Sufeafd o S=i7 RSN Ml SEgNHT g
HEFAR R st 2|

Ni
+ 8H, —
EEIEC QI

(13.80)
ST YhTer Y Sufefa A i aelk ST i
I W AT B SfesEaREs C H,C,

T €, o ToeRd o wed 2
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Cl

uv Cl Cl
@ s 30, —
500K cl
Cl
AR RTINS S

(13.81)

FET— oI I arg Hi Sufefd § TH W
Foiell &l & WY CO, T H,0 &dl 2

CeHg +%O2 — 6CO,, + 3H,0

(13.82)

fordl TEgiET & A <8 eAtafeRar i
frafafea wemafts sifafea g =i feen
S 8-

CH, + (x+ %) 0, >xCO,+ 2 H,0 (13.83)

2

13.5.6 Tahel gfaeermfua a=i= o
forareer wqg o1 v
qaT

IR Wbl Wfaeenfya =i a1 GA: UfaeemT e
S e defaa fgufazenfud e w9 A o
T o €| F8T T YN o FeER %@ U E- (i)
el T T SR A1 (i) HeT S| T St @
T ? fR 9 reER teel ¥ Suftyd giaeerdt w1
Yepfd W fARk #xar 8, 7 foh o1 arel g 1 yepfa
W 30 gl v gwE #ed €
el &1 fafa= fRemee gefa 1 &R = afta
fopan T 2

anet we IR Ty wug— 9 9uE S e a9 9N
1 sitell e T feorfa W fAfde @ €, 3% st qen
i Frdvit WE wed ¢ SIEREET- B Wiiferh
T o TR uE w1 e wRd g1 wEd
forefafad gr=me 1 AR R B

Q:;c')H +0-H +0-H
O-p-T
<« > <>
U Lé’
II

I III

A fomm

Q*G-H  OH
v AV

S TSt W T ® fh o- W p- fefa W
TR S eI B1 3Td: gEIa: 3l feerfaal
wfeeTom g Ty e e v o 9 © % -oH
TOE H1 -1 9@ ot wE w7 €, g a=ie 9o
F o0- W6 p- Fufd W B o™ o°@ =2, fhg
AR o &Rl 34 il W =aus soiae a9
9gd HH M T: -OH T o=~ o ol
TARITEAE! o SAGHHUT o foIT |iehd T <4 21 o
A4 Hichahl HHE o 30— NH,, -NHR, -
NHCOCH,, -OCH,,-CH,,-C,H,,, ¥

el 3eze o Fels @l foafwasd 2, Wy
YA -1 T o HROT A SSiie getd W SedR{ S
FH H A ¢, (o O wieere sied @ S @
TR TR & &R o- W p- feafd W goeeA
Wm*ﬁﬂﬁ@&f%%l%:ﬁ’ﬂo-@p-ﬁ%&ﬁ
TR T

21 Frdv - A A, S AR A A e
feorfa w ffde ww@ &, 3% Wer fdvit wug ed 2
F A Lt 998 & 3@ -NO,,-CN,-
CHO, -COR,-COOH,-COOR,-SO_H 37f ¥ 3TET,
TEIEHE T SR o §| 22 T Teoel-1 Joe ok
RO S Ferd T Seie[ ol HH HT ol 2l
gei FrEfeiEd STeATe 1 TS Hehl B—
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AEZiei= H sS4 ge1d R SATIS Seiaeq o d
S W1 €, S qA: giaeered 1 Hfed shma 21 era:
o1 9l i Trfehaert ug #ed €1 e feufa &1
O H o-Td p- Teufd W Seis oFe %1 il 2l
RO : Seiae el qoTchs &9 | goiaeerr fefd
(Hel) T SEHHU Ll § TS Siaered ger feefy
W B T
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13.6 HETS TOT a9 faeTerar

ST q IgCThEh A BRgehed, 8 1 | Afueh
St g dord @, fawea qon R S (Sheer)
o1 WA 1 TgChSH SIEgIheH, e qarel
S—deTeh, hic qe U o o1qul <@ 9 o
g S 7Fe R ¥ waw W fafee e waEt
sAfaferaneti R SLTAT, I Fdd: T T HE S

F T PO HEEH EESERE e Ry T g

1,2- S=TUgEH 3-AforerehTcien 1,2-S9=Tq1sdH
e . "'
CH;4 O
9,10-STEHIIA- 1,2- =0 e 1,2,5,6-SEa~ugEH

S IRa )

EISSIehTe Shoel s A SIS oh AT BId 81 TIEgIehTa J&ad: hicl qe Y2ifer™ 9 9Ia i 8, S St
aﬁg@r%ﬁﬂ%l et THEA (Petrochemicals) 31 Hequl SAedIfsh Scar&l o faior & fou gea grfas gemef
&1 o] $o g1 T STe o WH@ Sl Wi wfed Yo 9, TS, (Liquified petroleum gas) @i
Tifed Wrehfash 719 ®.GA.ST (Compressed natural gas) €, St U2iferam @ Wi fhy SiTd 81 ST o S1ER W
BRSIHE hl fage g@en dq@ (Teoh), TEGE (Toh= a1 Tehtzd) , Tehia (Ufaamias) qon wWiifes
ot o afepa feran R B

ToehHl 1 T AR, Yor-Teteh UTaeeTus, S, STaRieRTuT qei UTHETeRTuT | Teshi= qell Tohted
oo atfuferand wefia #d €, S g&rd: T eEr anTet rfaferamg Bl €)1 tWEfch eEghEn Srqw
B BT ot geraRiTegl ufaeemae srfaferant v d €1 3 difiten fosiy aRfeufaal & Hener-sifuferamd vl
F B

Ueehd C-C (&) 3Te o He B0 oh R0l G&9vie FaeFadl (Conformational Isomerism) J&R@
Fd €1 T o Fidald (Staggered) T T &9 (Eclipsed) § 9 Hidd T&9U1 RSN RAMSH i fushan
T o FROT A T T R fgaree o AR SR wfasfd ol oh wRel Tew i werthde (feE-gi|)
HTEEeEdr YEEE w2l




392 WA fomm

S AU SHTES AifiTeh QUHfeshar wei¥ wd €1 Akt o Wifew B 1 U, kel gN
YRAAIEE (4n + 2)n SHRA Fom R e 81 d=iaed 9 IS Tgel 1o gfaeenfial w1 gafd
TREE! UIATITT B 9e1d 1 Hishadl Ua fHfthad] shi G FoT i arl 99e & fefd (Orientation)
1 JAIfId Hd €1 HE Tgohsahia BEgIREA (Polynuclear hydrocarbon) ¥ s=fiHeac omod o et
@l B1 A HETSHT Fepfd S9d 2

AEH

13.1  TIF % TR & S TIF g adt 27 379 39 oh g e
132 Trefafaad Aifee o [UPAC 4 fafau—
(%) CH,CH=C(CH,), (@) CH,=CH-C = C-CH,

) W (%) @—CH2—CH2—CH=CH2

CH,

OH CH,(CH,), CH(CH,),CH,
(=) (®) (|:H CH
) (CHs )2

() CH,- CH = CH- CH, - CH = CH - CH - CH, - CH = CH,
|
C2H5
133 Trefafad il f5aw fgame aen feme 1 g <o T ¢, o 9 gurfad fefa
gueFEl o HEE-939 TS [UPAC 91 Sifsm—

(%) C,H, (T fgemaw) (@) CH, (T femse)

134  TrefetEa difitent o Sfsi-31qee & 9= oFH aTel Sl o A fefan—
(i) Y=-2-%d (i) 3, 4-SHEAf-ge-3-39
(iii) 2-uferege-1-8 (iv) 1-HFeege-1-3

13.5 T TodhE 'A' o SIS oTq8ed § 9=--3-3119 a1 USHial o1 fasor ured 2 21 A
&1 [UPAC 9 qe & ifeg)

13.6  TH Uehd A ® € C-C, @118 C-H T o1l de Tk C-C e a7aiel &1 A At
AT | T 1] Ufeearse, fSH Her S 44 €, 31 21 A 1 SE AT, T

fafau)
13.7 U Topi, TSeh ST ST98ed § WiiAiel 92 9=a-3-311 WIw B 8, o1 SCaATesh
T F 22
13.8 f=fafEa eEgerEH o 381 i TaEes Afaferan fafau—
() =HA (ii) T=H
(i) SoFTEA (iv) 2T

139 FF-2-3 F gHe (fag) qen fauer (@) SEAT SR 0 9 SH-O q9ETe
1 FAlH I=9 Bl € SN 2

13.10  s=i o o fg-emee g 2, TR off 7 et ol €, 2

13.11 Tordlt Frepm g Wdfeshar wef¥a & o foru ermaeas oid oo €7



13.12

13.13

13.14

13.15
13.16

13.17

13.18

13.19

13.20

13.21
13.22

13.23
13.24
13.25

T H %9 9 e thfes 78 27 R0 o wifsu—

0
n @ (i) U (i) O
I I FrefatEd § o9 IRaid wa—
()  p-EIEHESH (ii) EIECICSINCESIE]
(iii) p-TERiET (iv) THRB A

Ueehd H,C- CH,- C- (CH,),- CH,- CH(CH,), H 1°,2° q& 3° a1 WAL
T YA HITST AU Y& HleH § A& Fot EgieH TLHETIST Hi Ge ot gaeu)
FaALIh T Ueeh i S@ell o VG 1 1 THE Tl €2

Y9 W HBr o 9o 9 2-SHYIee a9l ©, S swirae RiaeEe &1 sureerfd
oI5 sffaferan 1-sHias <t 21 frafafy o1 Semdar § TEe SR TR Hif)

12— ( 0-STEeA ) o SASIAT 3TIHe o hola®y HfHd S| o faray|
g RO oA 1 chehel TXEAT 1 e fohE gahR o @2

A, B G TS o TZd gU STl SFe8R o i § Saieed sifse 3k 56
TR T HRUT TR

TTFEET FiTeae Higd giar 272

a1 Frefafea ifenl w s o o qiafda s

(i) e (i) T (iii) A

3 Gl el hi GCEAT foAfan, i erggeriehior s W 2-Afrereed 3t 21
freAfertaa AfiTeht i ST Sl eTel (E¥) & 9id wedl smifees forameiierar o
T afied wifqu—

(F) FAREE, 2 A-STEARLFARIESIA, p- TSRS

(@) e, p-H,C- CH,- NO,, p-O,N- C.H,- NO,

AT, - STEAEEESA ael e § U ferdeht et ST | gl & iR 2
ST oh Teliehtol § fsiat THifom JaRise oF ToF T &his SHY oEd o7 JEst|
1 HR ? T o2 erfuferan @ fawm gen s W orel oyl ook sFH o fag
I &l ohl STl Teh STTEIUN oY T HiTST




eicryio ke )

ENVIRONMENTAL CHEMISTRY

ELR

T T oh 31T o 918 ST—

THTeROTE TR T 37 T95 Gehil;

SGHEATT FEHUT 1 IR T Hehl
T YA qudle, B Te-99E
qAAqN STRA-aW o HION HT G S
.

SSIA-Td o T8 o IO qe
Tk YTell Rl S Hehdl;
SA-UgUUT oh RO Sl okl ql
ISl oh AR HHSH o 9 |
S Feh;

TRI-YSUUT o HRON hi AT HL
AR YguUT i Uheld o forg
IS ST ST STIAT Tl

e Sed ¥ sRa WA % Tew &
T Hehill

T 14

ferger A ATRIET =THek AT faahgi= Iferd UTed &Y cit &1 ZART fava
T W7 Q HeTeTa a9r Afdw w7 q By 2

el wemei o o9 wHferor o R | AT H gk
TieRul STeE qRAY W THR HEIfSeR, S, enfder, difash qen
QAT e i Ui 81 59 Theh § eH AR e |
A Shisd ®HT| el WA afteed, stafswaet, gamal, aet
a1fe wateRuia qEmE-en v ¥ Hefua g ey, gaieRid e
% S Te@U Teqgel W R #
14,1 TIISROT-YgHUT
TERO-Jgur BAR URE | steisg uRedd (S e, Siqe qen
A R EHRE 9 Sl €) w1 uRomd #1 o uwed, i
YUY S HIAT 7, UGUH ' Feclidl ¢ UguH S, 59 e T
werel B Wehell €, S Wiehfdeh SIS oF RO Scqd el 1 S S
ST & o T e I Rl 9IS R o B oI 12-15 T
fferen o1 1 STEvTehdl Bl 87 o7d: MisH o W w1 31fd 31eq
e A § SURYd WM WG i qerl § Hewqul €1 Ugueh
frefifd ffar o1 gar ?1 SIewmed- GfsEl o @ Wm
iepfaer faferal grn ffira e ervsfed & S €)1 sHek fadda
B FgUH, S - Fefgpa i €, FE qwreR! ook wafeawer §
ruftafdd &1 4 o4 wd &1 STEnd— SRaIRSREREA R
v (FEA) | e G e T, e o, s
T e AMHent afire enfe Aaf we ar waiere | fiftd @
ST €, @ 3R Y kLA hicd B T A YgUS Wiehfask faferi
g fefiepa =&t e € den Sifaa wiforal o forg efere =i 2l
wfeRiE ggwer | wguen fafe=1 @il ¥ Sciw g § Aol arg a0
ST WIS gNI SAel §E1 ¥ e W ARmfid g 2




ERicruipies e

14,2 ARSI UHOT
agHSd, S geal i =R 3N W R g §, 1 A
W SIR W GF T B T W oy w fafem
Tohgl T YAl &5 B © qel Yedeh WA ol S
- g 21 agHed %1 gag e e, fagd
A d T o TEd % Eq ‘@W@F{’ (Tropo-
sphere) F&d gl 7€ FY5-d ¥ 10 el &1 S
T el 81 SHeh S (WHE-a ¥ 10 ¥ 50 Terei. o5
Heq) HHAUHSA (Stratosphere) BT B aluHed
AUl § g & §, fraw o, stferen Setarsy den
IR SURd B 21 39 &9 § 91g ok g e T
a1 Tl Bl 2, Siefh HaHed | SEAEsH,
TTESAFIISH, TS T oA T § Sefarsd gl ¢
IHSHd USUUl § [EAd: &NHEd q
THATHSHATE FEUOT hT e feman Sl €1 9
BT TSI TeRT0T oF 99.50 HIT i THATIHSH
H Ifterd 3T gest 1 9de W Tg= § Jehel © 901
THeh TS A qe 37 Sidl i L& T 2l
14.2,1 SNTHSE USHUT
g W Sufterd rdisAId S 1ol T HUN % HROT
sfTHEed TguvT B ¢ afvHew § fefafad ger:
et qen HTRTT gue Sufterd Bl 8-
(&%) T aIUETeh— 3 HoWT, AESSH a0 HieH
& NS, BIESISM GThIES, BRGIhIeH, s el
I FAFHIHTE T
(@) wUTHE USHH- 3 g, ¥, Hed, FaN
(W), yait anfg )

1. TEE aEWETS—

(F) BT oF ATHAES— SARH $oF o T8 o
IROMTEEY Tehi o S e e 8| 3 yqe
TS ol SESaEe €1 98 U 9§ 91 A=
TS igett % fore faiedt €1 tE v g ? fR g
SRS i geH Higal 77 | fafe v
(é’@[—m , Y9EAT TN (Bronchities), TRRTZEAT
1) =1 HROT et T T SESAFAEE & HRU
el | ser et ©, fored offe ol 8 S © qen
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&1 HowR TIPS 1 A (Uncatalysis)
HUHE 54 Bd €, dgHed W SURYd Hewd
RIS 1 SATFAFO-gfra 1 AR F 2

250, (g) +0, (g) — 2S0,(g)

39 Ifufwan &t W agHed | Sufierd ST
AT EZSISH TFAZE gN & Sl 2

S0, (g) + O, (8) - SO,(g) + O, (8)

SO,(g) +H,0,(l) > H,S0,(aq)

(@) TS o SMeEE— 9 o Y@ 1a9d
STEAIZEISH qU SRS 81 e 99 W Y 1
o H srfufemar T wedt ¥, W Se SAae WS
fosiell =mdt ©, 9@ I S99 T YidlRd Fh
eSS o SfeEe T €1 NO, SR |
NO; T SAIdt 8, Sl Ga1 H Sereht etk o1 i
F 21 TRt i 59 H (S=9 A9 W) S
Semen oM 1 Sgd Bl ©, 9 SIEAEeST ae
T3S fHeTeh AEfee SAfaaEe NO de rEgesH
TRAFEE NO, H1 i am It 2

N, (g + O, (g 2NO(g)
NO 3fiaRiIsH | ¥iwargee f#ar s NO, <dft 2
2NO (g) + O, (g) = 2NO, (g)

e gHATIHSd | g e NO i 9
fafsen w2, 79 Te2oA SRSEES (NO,) &
i % R g I 2

NO (g) + O, (g) - NO, (g) + O, (g)

AT A ToA T W I AL ATA
eSS SRS % RV B g1 NO, & siferk
Tigal BH W del et afwEl RS @ qen wehrel-
HYAUU] 1 < HH B Sl ¢ G SESAFEE
hhgl H SUSH S Bl 2, fod s=al ° wee
Y- S0 & S 1 T Sfe el o forg ferdeft
off 81 TeeioH eEeiaEe fafim oot qun urgei
& fog off =iferes 2
(T7) BTSSIRTe— TIEEIhTeA halel Shis qell BTEgISH
o &9 24 2| Lo arel | o % e1gul <@

1483K
—=

g TN T §1 SO, F S=d Wigkdl el w1 i
o e 3cqe hidl B, Tored 3w @ iy fin S

HROT 3 I B &1 SR BIESIehTa h=asi Bld
€, @1efiq THeh RV R Bl €1 T Wl | hiel-
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AT, Hehl oF T qef I, Hall Ual 2t
" BE1 5N B Tga €

() HEA & TS

(i) I HFITAES — ieF AFT Sfiss TR
Ig-9guhi § W Tk 8| 98 TR a1 g 21 I
yoTa Wit & forg erferes 21 e fafim o
eIl Faehl o foaw & ST et sifeds oF JaTe i
Uk &1 THA T T T8 HEA ok IO T@T
THOTEEY ScOd Bl 1 ST Hellfeeh WIS Wit
T e ol o o S Bt |1 Eeh 3T Eid
T, $UF-Thel, gt w1 Ul <ed 21 fawa H
fred o aul ¥ JAEa o WEA i 9 T | das §
gfg & B Stfrenar ameHl =1 Sfed W@-Tame e g
2 Ul ygueh, T ST SUgE Tl e R
TROTIEEY A A6 § Sree AAISiiaaRs au
2 g T fifd gt €1 oMy wea € fR
e HHeTEEe foaiel w22 g8 dHrdite o
T SRS hi STUET STfeeh Yaordl § S &l St
T Q1 hTeer e e ST €, S RS- gt
¥ TH 300 A SAE Tl Hope g1 S« W °
FTNFAE AT T AT 3-4 Ffa9rd deh Tg= St
2, 79 W W Ao o ST 1 eTHdl Tkl e @
STt B Ao w1 58 = 9 foRed, e w1
&TOTelT, TehTa STE H =IAdl, geIalaeh] H a5 Teeree
anfE =1 fergaar = St 1 =€t shRon @ foh @i s
YU el HH HI Fele § S 21 efadt afgenst
o T § e AAISTFEES CO & F@1 Al e
S, T : MU Te sl | faeuar o1 SRl 81 T
Zat ferrett ® o 1300 L. wH. =) @igan e 5 o
WIOTEde € Sl 2

(i) TSI STZIMFATZS — TG, SHaTRH S8 1 <&,
e fmo § &M oM ae ga-Ter ik 9
IgHed | e ereEe (CO,) frif =i 2
He SRS T haw eivded H Bl 2l
H=Id: SgASd H SE®! AR SIEdT o STIER
0.03% Bl 1 Siared $e o 2iferk 98 o argHed
Y e SEsledEe Hi afusw wnn Frifd g 2
HTa SESFAES 1 SAfeehal efid Wel g &
& S 2, e agHed § CO, ®T age " o
Tl €1 e § CO, T A AT T SRR
T Bl B W § gehe-Seew & faw co,

A fomm

STEThl Bl 1 herd: SRS o el 81 3Eterg
Tferd =k 51 @l €1 ST 31T S ©, o4 o hed
qon SHaey $e o 31f¥e <8 oF HRUT argHed H
CO, &1 AT 9 T & qe TATRVI-HqeH famre T
B HIe SRR HI FE 9¢ g uel e
Aefg & fory SRt 2

JUTAT Ui T ERaTe YN (Global
Warming and Greenhouse Effect)
R Sl 1 75% 9T gealt i Tde gRI STEiia s
foran sman 2, e 39ek a9 § iy gl 81 9w S
TEHEd § qA: fafwfia e S @1 s #1 pw 9w
aFHee H Sufterd TEl (SR—ahie SEsiemEe, SN,
FARIGFART hTale AfTeh] qe Sierarsd) gRI Wfed
foran s @, oo argred o a0 ¥ gfg et 21 7@
Jreed amghg w1 HRU 2

T W € R 9 Ml W we, gfseEl, B
T shie-Teror & (579 ‘BRae’ wed €) o feoshfaa
21 &) 1 21y WFd ® for g0 wge o efege A wd
€2 =it 70 fRed H9 gR Safa &l @ ©, 9oy
o1 <1 Teh e, T argHee’ ed ©, vrteal 9§
gedlt 1 9 feR W@ gy €, W A 3@ i
R 71 T 1 o TR sRage § w gd w5 e
H I AW WA T, SE YRR TgHed I H S
1 geeit o fehe STEiftd Y oidl © qe 38 TRA &Y
@l 21 38 ‘Uehfaer BaE SWe’ shed €, Wi 98
Yeell oh AHM Wi W Heh SEA-Arg S @l
TG FRAOTE H URSEN g H § TR g4 &
fafentor a1 qen dieli ol TRA TEd €1 TRA &1 qen dre
I & % TR fafeRll 1 S w §1
7 fafertor o foTq shie STaResfs @il €, o%d: e &
faferon =l =7if¥Ter &9 W STeIfa a2 39 Sl Tafad
F ¢ T Trataty ErR-se &l BRaE § SR
TEdl ¥l TE YRR BT SRSHFIES o T S I
GUE X o €, ik A g ok g o fore uReeiw
B 2, o faferwont o for =21 afs e egsiase
1 | 0.03% § AR 81 Sl €, o Wiepfaes BRave
F1 Gged faTe S €1 yHedld dugfg § A
eEARES 1 fafire JeE B

e SIPSRAES o Al 3 eiae T4,
B (CH,), STofaTd, TeeHsiiodEs (N,0), Fri-




ERicruipies e

TR qel SIS €| ARSI b1 srufeerfa o i
Tl ST, TEE AYEl GSE Sl 2, a9
YT I BNl B o ok &, it 1 @, ergel!
&5 qen Sfrared gUAl g st wEn | HeH S
Bl B SRR T g1 i e ®, S
aTeiash S W HH M 81 FARGARIRTE o
ISIF-TRa ! &I T ® & (T 14.2.2)1 -8
SFIIEE (N,0) SRV H WIepfiieh &9 ¥ el &l &,
R T
Aferen WA § SEh! A1 § SediEA 9hg € Bl AR
3 YR avgfg &1 HH o9 W@, a1 yai W) fed
fermsl o fuerer &1 <X stfus Brft, 999 995
TA-TR ¥ gig o woraed geat o e T o
@ W AW AT dughg o HRU §gd 9
ST A S-S e i R, e
4 gfg et 2l

ITTAHT (Acid rain)

B0 WA € & agHed | suftd A SEsiEe
B W@ 9 @l M SfufRa & werEa®wy Saad
H* 3T o R0 FuiSiel &1 pH SH=IE: 5.6 2l 2—

397

H,0(0)+ CO, (g — H,CO,(aq)
H,CO,(aq) — H*(aq) + (aq)

e @ 1 pH 5.6 W %A 8 S 7, a1 39 ¢ e’
#eEd T

‘e’ ¥ agHed W JeA-HdE W oA
fHeifa &1 S €1 STl Yl o e Ud el
o SATFIEE IYHEA | 39 FHUN o WY gl § T8t
I Al ST FY H e A H 59 €9 H GO H Al

@:ﬁlﬂﬂ'aﬁ
JHee™ A9ghg &I HH H oh faT FH F1 R
Tohd B2 feh Sfaren g I S qen ol Rl
#Hed § agHed | eiae 6 ¥ gfg € @ e, o:
THokh g%, fGHNT T8 IEgel ST % U &Y
TARH B, S A qugig hi T A H
HEE® il TR Tk WIERY 39 qRfeefaa
A H W AT o AN HIE 1 FHH T
Hrfehel bl TcdTE <1 Al SHETERO oF IR - Srei
1 HH Y 1 e RS BT T SR T 3t
e TR B STER0T i S 1 T eH el

sgfesh 3 (HNO,)

e 3T (H,S0,)

uﬁa’l’ai‘@ﬁﬂﬁ‘*> -*”'“_
LSPC e =

i)
177




398

TMfeq| [ qradl, Ahe! S I T8l ST =feul
SETYROT o HTERIE T HEU T - B
<Ifeh & Shael YU HT I1el At ok faw & T,
MY TH-TE W 31 Al o fore ot g eRes
211 B1 37d: B 38 Nl =feu) e oAt i
TEYHE Al qHSEE qgfs o SR H T S B
3% 3@ 92 Y 1A HIA A1

feu =i wifa fHefud e & (fm 14.1)

\f"I"("|°|‘>||r "||'1°|q|¢| r9h"‘||°hQ’1|“||. CARSEIRSIE gﬁ?ﬁ %,
I IR H AR qe el o sfgae frifhd
FIA RIS U H S o1 gkl §, SiawH-gea
(S— e, OfR-gas, 9iEal qen @t 5§
o iR Uere, (TS wewe e TEeer e
B4 ¥) % BT W HoH! SEATFNES qel g
SHEE 3 B 1 SO, W NO, SHeRfehio o
IYA S oF WY SAfufRA eh sTred H Uqd@
IeH 3 €, i Wi 9§ g ek
%o7 SURerd B §, S SHeiehtor o1 SARd i &
250, (g) + O, (g) + 2H,0 (I) - 2H,SO0, (aq)

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

Tad ity oo w1 FEfo g ©, s
THeAd Yu (TEA o g&H &U) F ®I H
eIAA B E1 99 & oS | SfeEe den sty
I o TAETA U1 o Torawy q9 fasur (Wet
Deposition)%ﬁ?ﬂél 39 q01 59 v{ﬁq—mm SO,
e erewifod @ W ¥ T YRR P e
(Dry Deposition)%ﬁT%l

areeraTl i, Te-dii enfE o fau erferes
Bl 2, Fifh I TAR! ghg o (oY STEvash vk
Al 1 HTRT gerep T I T AT TS qe S
T yoE-3EY 3= A B Sd 98 Wael Sl o
Y Sel T TE Sl d TEedt €, df Sl
et 5 it gt 2 e e
2| STAIY % HRU A TR HT HEROT B B,
e PR, o, HIW i o1y ol aea o
TEE S B | STRAe eer TS el § S SeEe,
Jol, M T T HIA T TAR <9 A Ao SHE

A fomm

UfeTiies 3aRd srreT 9 gwifed e & 2|

TeRaTeReTa-1

M9 S TSR] & o S | fafem T e
ek 3! pH A1d 1| IROMHT St ==t ST9=t e
T H| 3L, 39 o1 W I=91 I foh Troradt & w1
g feran sy

GHSA H TeHL SESAFES (SO,) T AgesH
TEATRAES (NO,) o ScHSI i HH Hleh STl
%1 U TR ST FWehl €| BY I o SATRI
LA T HH YA FHEAT e a4 - ga=1 &
M § Y FehH A1 drell SHawy 269 19 o o
ET| &H el oh T T Wi 19 1 T A1
FH HeH W I HIAA Hl 94 o €9 § HH H
@ =fetl R B SRS URads SuE o o
feq, A a8 IgHSA | Icarsd g9 o6 e i
AT Y Foh| SR URed w1 THE STEAd
fafrer faff gy g €, S/ ® gefa rged
(S/®— Pd, Pt A1 Rh) %! Wd 9t gt &1 fifia
g, fre far STem €69 co @ NO_=id €, &1 5
573K T ISRET Tierdshs § ¥ TSI Sl €, 7 T8
T CO, e N, § uRefdd #X 2@ 7 €9 ga1 H
Joita IAT- TeeR THATRY H=1 T STdiar i %A
T Tehdl €| AR SAfeR] ST A2l S8k BRIk

- gWEl o R § TE WG €1 B9 S8 e g

STEeh oY Hehd © A Wehid bl &= Fehd 2l
AHEA Ta ITerast

3R ¥R ¥ fiord domed & =R IR &1 9 |
TEHL qAT SIS STHASE i Iod Higdl SUTRerd
21 T TH &5 % I/ AR Afues wen § wiw g
TS ST ok RV 21 T FrE H $oF o w9 H =
TUIET STET HIFEl, ShUAT qUl Tiehel 1 IUART
FHH R TE GHE et 8, ToTHoh ko st
dASHEA % ST (CacoO,) ¥ fRa &l ®
(CaCO, + H,S0, — CaSO, + H,0 + CO,) Tl
U forvd 1 ST H AT TH L T F
B TS S| STAe o SHRU1 I TN -+
&1 Bl @1 © a1 39 YIhfaeh 1 TS S @il S
@1 2| T TR 1 T BH U g9 o fou 9Ra
THR 7 T 1995 § T HE-ASH IRT HIH i
OO i HYU doeied G 3 favet e ok
IS 1 a6 % fore gd o & Suged sed
331 ferw 21

TH AT o Sarid St SHfeTEn’ whi A i s
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T B TE & W SN, BIRISER, HYU e 9AgR
TR wiwferd &) gHeh STER, Juitsem feerd 2000 @
oft 31ferer IR SUH oF &9 | el STl dat o LI
T QIR T 1o T HS. 1 ST | THeh
fore weh e wiehfae 9 urew o faeE s @R,
et werd 9 39 & | ufafed 5 @ SaEHeR
Wiepfeieh T o S| 98l W Tewieet SRl i g
A o fog siefed foran s i & e e o
FIIS, HAHA LA TAHE! o TIH TR T IS,
Z SN 3| Tk STIRER drel oh ST oh TS
TSR R = dTel A o Qe § HH Hehl

R ST oh T ST o OO TOT ST T 2T ST

2, HiUTRE YEHH
Hivr gered 9§ fefaq ged S| w07 St
Tl 9% 2 1 8 HiewaTeHl o Scdsi, A ok oy,
YR T ST KT T@ T §| TgHSA § hioEhRTE
Sife den sTsfiferd—<ml YehR 1 & Fehel €1 Siiferd
wHforepten ® Ser), e, TGe, Yo oNfE wfnfd
Tl Ea § U 9 A1 S Faw HTE H oSl 3=
# €1 A el o AT f S F Thd
ST i STh! Yhfd TH SAHR F AHR R
39 YR oFiehd T ST Hehdl B—
(%) Y9 HivTeRisT | M W@ SE-59 U1 o6 H0
B €, Sl el o4 o < oh SN S B
g1 SH—fae &1 yaff, Sfaed S & 8T 9
I ¢, T R X, gEt Ul do- ey el
(@) ¥a ¥ 9@ B F0 (FH 1—4pm 9 W)
2§, S 3 vl o dien, e T SR
¥ I T =R ¥ U o], AR ok wE Y
I ThE! o GURT, el i JU&1, HREAH o
Ie4 e @ T e, ot % TER A T
TR o IS & pO YRETTH ISR B
() &el gC FA-H0N TS o9 ok Bel H HeA W
HIET I BT 7| SRR —Fewgieh ST
THIET T WHARN TS AR, St T A |
qeHeht el ¥ T I € Td el o B

(1) H WHRA ATl o HEAU, STHaH, FaA
T 7 TEEtTE ffEst & SRM e &
HRO a0 &1 UH: e faerdes-ud
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uifcereh SIS -0l 1 FTH0T H3d B
VTR YOI 1 T HEATA 3ok 0Tl oh

PR R R FTa1 31 g ¥ & S e H,
S, W, il S AT wee & fag gif-
FNF E| 5 TEhH U T K0k YgUF AMGHER §
ST B S §, SEfeh SN 1.0 HiEh o HUl HhE!
H A T e RS

Al N IR oI Tk &F ag-Tguh 2
TEgH U2 IRAT ¥l § agUia de-3csid i
& Eid 21 Afeehal weY | oefaea (darfed)
I T START hieh 36 THE T I TR ST Fehdl
B ol T hifyrehieti & fasfaa ud uftges gF o
e Ul SE H €l

acF—Elﬁ%'{T(Smog)

‘YE-HIEY’ UK ‘oA TS ‘wEy W faeewt o 2l

forval o e TEY W TEHUT SEhT STH IR B gH

el & YHN o B B

() =1 YH Fel (S 22t 9 Stear] § g )
YA, Hiel Td Gohl SEefiaEe & sy 2|
AR &9 W TE Th T {07 81 31:
™ ‘TTEEs gu-Fied’ ff Fed €

(@) T THERME A hied Sl 30, Y T 9Ih
YU Sefarg W gl €, e arel qen
HREM T foher aTel TE2eH o SiagS! ael
TTESIHTe TR GAYRTT i foma o RO S
BI1 €1 WehIYT THETh W Hie i TEEh
Tpfa SfffihRa B dfF TEH SRS
Afehterl 1 @Wiga $=9 Wl ®, oFd: 39
SRR RE 4 Fled’ Fed

eRTIT TETH(Teh &0 Shigd ol THIUT (Formation

Of Photochemical Smog)

e Sfare $eHl 1 <@ el 8, e gl o orreol

T %% yguh Sed e B S U A [ ueuE

TR (3TRfEd $6) TE TEfew SEE (NO) €|

SE T UGUH] k1 WR TAE S el Sl §, qd

AR | STRT ST foRa o hRoT J@er stfufsran

et €, o NO TeeioM eEeiimEe (NO,) # aRafia
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g ST 21 TE NO, TRl ¥ Tl Tg0 X TH:
TEfeh SleEe Td o SRS | fosfed 8 St
2 (fodt 14.2)1

NO,® ™ NO(@+O(g ()

SIS W] TcAferen fohameiiat g o SR
0, % T TH TR oA H qRafda 8 Fehal &
O(g) +O,(g) O;lg) (i)

3ugE sfufsean # Fffa O, sferargees stfvfsran
(@) ¥ ferfed NO(g) & @y sffsan X g3: NO,
T €1 NO, Tk 3 719 €, Forht 3=a W 4 1
HIU B TRl 2
NO (g) + O, (g » NO, (g) + O, (g) (iii)

S T Wedielt 19 21 NO, T O, T €
T SHFHRRE T 39 HRO YO 91g H Iufeerd
3TRfed erRgihTaql o |1 fufehan ik g TR,
S-HfeeeEse, ThidH U6 e Arede
(PAN) =1 fomfor =ed 2

3CH,+20,— 3CH,= O + 3H,0

FHCeEEe
CHCH O CH,COONO,

eareict [l
o

CH,

WeEtHfea e (PAN)
ehT9T TR H-hIEL o TS
YERI VAR Y9 hiEl o GE HEh SN,
ik SRAES, ThichH, FHfceass Td Radgifes
EE (PAN) | TohTYT THAEMH H-h1EL o HRU A
TR T -THEd Bt 21 31 U i stese
Tk T Tl § Se U1 I &1 SR S= Hisdl |
WE, Bt H 2, T R IF e, WiE TS v
Y B Fehell €| YRTY TEEMH YHA-HET W §
TR I F 2 TS Gl W BIHRE GHE el
B 78 WS, Wi, Yer-Tmior o werelf g o g
sl (Painted Surfaces) h1 &4 It &l %I
WRTIT TR eH-ehIge okl Taur SFd femam <
HehdT 27
TeRTeT THAE H-H1EL Hi a0 a1 &9 FH &

Fer 14.2 Y191 TGIEAFF SH-HIEq T8l 9i2d gidr 8, el qrar-939 | G4 F1 JHT fFar #ar 2



ERicruipies e

U ¢ Tehien] 1 ST fohan S 21 A 2| Wb
THEE YE-HEd % Wuffs T, SE-NO, T
BEShEA &I M & o, A fodae gem
SRY—37Si Te PAN QeI Ueh1el IH@ H-h el
d: B HH 8 ST W EEnfad S o
IARd ufads v o o o €, S agHed o
TEEISH SRS T BIESIHIE & IS I Tohdt &
FT Ul (SH—UETE, AU, Sy, TEE a9
fafe) , St oM SAlaEs &1 SUT=T HT T ©,
1 quor 39 H o HerHw 8 gehdl B

1422 G HAIHSHATT USHOT
M a1 farerm ud fames
ST THAIHEA § SIS (0,) HT TR /A B €, S
gd ¥ oA T eRRE WETH (UV) fafwon
(A-225 nm) ¥ eH T 21 3 faferor w-chR
(WA S RO 4 21 37d: SASIH-he= i =T
TG HEwl 7

TS RO et SRS (219]) § widfehan
H IR GHATHSA | SURYd @S g1 e
fafeor erurfass stadlsM &l Had  SAfeRdsH (O)
et ¥ foefed wX <d F) enftas eieH 9
TR BT A TSI IR0 TSI S €

0,(g %Y 5 O(g) + Olg)

0@ + 0, (@AM o,

IS SN &9 ¥ A it @ Td
ey stferdior o fermfed 81 STl €1 39 YR S
o fmior v foses o ue nifqeta gr=r wenfd &t s
21 &1ft Bl & o ol ° wHAIHSd o & WAl S
YTl o HROT TSI T 59 GRET-TRA H 319 hi
AT #| SASIH WA | 319 %1 g8 HRO FARl-
FARIRTEA AT (CFCs) 1 3eas 21 = firaa’
off el w1 €1 A Afies AR, i, fawEa
eI 310 | 37f: SHT STAN FHoR, TR FHEITH
e | qe wieeh ®M o o T sheged 3em |
R o Sl i GEE HE § el B

CFCs U& dR dghed ¥ 3dfead gH W
IEHee w1 3 T 9 fafya g @Y geared
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o ugw Wi ¥ wHaHed § 4 vifdaenedt fafeor
g fomfea e el g otk Seafed i 2
CF,Cl,(g) ™ Cl(g CF,Cl(g) .0

FANT ok ook qd gHaIHeea STSiE |
SAfafshan ter FARH AAITeRTES o qe Sfoaes
HAferfis o B
Cl(g) Os(g) ClO(g) O, (g -+

FANH AHIHIES Yo TAIvET STl o
T ATAfH Feeh AR FARA Gorsh S shidl Bl
ClO(g) O(g) Cl(g O,(g)

FANA Yook oNTAR GRS B ®d §
NI i forafed wd 1 5@ R CFC wwamssa
H FAR FeTeh! ol Icd= HIAarel Ta TSI hl
B TEEH ol IResHa He
Jre-Tog
T 1980 | AIHEETE AR A TeTehfesh T HTE
Fd BT ol ¢d oF IR AN WRa & e, N9
T w9 9 oMF-fog’ wer o ®, oF SR H
Eripil

g a1 T TR ofei o o foru aRferfaa
F1 TH foRi wHE SRRl em T HAEeSH
TRFIES AT (AR iv) T FAe qeHTgS
(sfafswan v) 9 sifafwa st s 9% a9
S SASH-&13 1 HTHT 85 % Ushdl T

Saifer Tt o Aew o oy YR o 9, TR
‘ydia THATIHEH SIea’ FEl Sl §, sferchfeeht o
FW S € A I8 Tk YR HI Gag IS I €,
T W a1 gaT S eee (3iffshan iv) et
BIeht BRI 377 ST & (SIfferan vi) | safafsman
T I BEgeM FaNEs § ot sifufeRar ek aw
aqftaes A 2 2l

ClO(g) + NO,O (g) > CIONO (g) (iv)

... (iii)

Cl(g) + CH, (g) > CH; (g) + HCI(g) v)
CIONO(g) + H,0(g) >HOCI(g) + HNO(g) (vi)

CIONO, (g) + HCI(g) >Cl, (g) + HNO(g)  (vii)
o W Sferehfeen T St g 1 Y1 el ¢,
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a9 g w1 Tl Al @ faafed @ ? w
HOCI T C1, Fiehmr § ervsifed 21 o € (eiffran
viii T ix) |

HOCI (g) —™ > OH +Cl(g) (vii)
Cl,(g) —™ 5 2Cl(g) (ix)
ST g B S T 7, S FAiA getdh, SsH-
o o sjmen sifafwan gRe 2 29 2
SIF-TA & 9T & 9T

IS WX ok &7 o 1Y SRR YT ferfeRtor
ivHee § B e 81 TeT fafntor | e 5
Sui, Hifqenfss, Ter, ©-oh-a%, e IEaIdehi
FT TG, I STARA 1 & oNfE B €1 I% o @
T 2 for Wl o W g fafwen 9 e 9
yuifad & S €, fSed st w1 wfenes
IqRerdA i €1 39 ufdl o & W Sel o1 TSRl
off 9g Sran 8, fored gt = 7+ w1 8 S 21 5
B e farferzor T ud Yo 6 ot wif wden €
e U1 Sedt geteh @l Wi &

14.3 STA-USHUT

e o fore w1 eifard 21 eH <ol i WERue 35
T €, T B9 Sl o1 Turerl grEd il =i
STel 1 YSHUl HHE fharehendl O & e €1 fafe
THH o HEAH § YU TAE A1 69 S Tk ST 8
HEH o G Eid A1 Tl i fag-Sia’ el S 2
I o FAu—TRuIferRT qrEY A SiRifien sTafire
forgst W1y, STl 9 wgue Sie-Gid | YO Y 2

A fomm

WU o g B A €, el W IGI0 H Eid ST
Y YgAMl 7 S k| 33N FHiy-srufite (T,
SHadl @ HU-qfF W), oTcred, de Sa- e
(vferi, ST, @) omfsl |Reft 14.1 ¥ 9t oF =A
TS G Sk Eid <9 Y 2
1431 SA-YHUT & HRU
(i) WeHeh— FaH IR TR FA-Ug0eh UM ok
SRRl <l ‘ITSTeh ' el STl &1 ATTSiehl # Siem] Te
o= < ¥, S SR T T TSR 5 e
TR YA & HE-3TIRIE & TOIRIH3T Hicl, Lewisd
Thebforg MG ST B ®, S Seud swifEi o
FHH B B
(ii) SRTSIFTeR TUTITE —3T1 Y& SA1-USHSh hIaTeh
wqrel (SIE—ufEl, 9, HEl-shehe ) €1 A W
F W wW E| T H IR e hi st
qe ol TOl-UgUU k1 Tk HROT B

S 1 Teq GeA St | HrsiTen gt b
TS HLA €| e 5ol | T Sferdier w1 S
el 2| S-foeeE o gfera sttt difia et 21
32 5 ¥ ferd ifedis &1 |igdl 10 Hdiey qek &t
Tkl ©, Sdeh o1 W I8 ™ 2,00,000 HdwH 2
Tt wRT € foh w1 ° et age o ervEfed e
HT S A ot SHH SIS T & T Tehdl
B S wferd stfeRdiSH Sl e o fog sgd
Teoqol B A o A e efedieH & A
6 WdTH ¥ = Bl ST, A Hefadl i foehr % S

WROT 14,1 T TA-UgHh

LESED i

Her g =] Hia

FHTfeh TR o] Gee, Iy)-37afTe, W g ga U] el Ui, WrE-wHeH, sRaH 9 fagsH
&Y IR TS e

foromer R &g TN TN WA HREH

LHER i qorn foqgt @ oF RO FIT H TREA

drgenmeft Fiel, o Al T-TTIR &l T & o [ T WA

fearet uaref I @i 1 @

oA SfNfiTer wR@EH R 32 U H1 SUER




ERicruipies e

21 S § TS A A AR A HE Sl el
BN f&A o YeRIO-GIuUl WhH ¥ TEedl ©1 Ud o
TRTST-HCIT Teh STl §, T IS Yo hid @ §,
a8 a1 o gfea sifedis %0 8 S @1 e
SHierdIST Gen STampeti g hisifeh TRt o SHerdeRvor
o off 39 § off St R

Ifs et o gq A Hef vare frer s,
q ST TR e SUMIfa @1 STl $HeRT
RO SRS Seltd Se w1 geg ©1 3
TN §, FTef STafere 1 forged TR F 33 & W
T i T el TErEA S B €, S Hie- e
& foru e &1 oy (TS &1 STavashd
ITet) SraT] $9 hTefeh STt ol faees #ieh Sa
I siferdisrfed T 24 B

37d: ST o Weh T oh (Y= o o 3ufeerd
Fratte gaed i fowfed w0 o fow S gr
MEYTH SIS ] “SeRTaTai-eh e [’
(BOD) %@l STl €1 37d: Sl § BOD hl | Shisifeh
e i Seg ®9 4 fawfed w o foy srevas
SIS 1 A1 BRM| =8 S 1 BOD &1 HH
5 WdieH o %Y g1 € S Tfus ygfud 9o o
Tg 17 Tfed =1 399 At g 2
(iii) AR YgWHR -8 S € & 5 U T
foremes 1 5o o foetd steRmeften e, foe 9w
urg (SH-chefiaw, wehd, fepa enfs wnfier ©)
Teqol gguehi & od ?1 A @ft ugd 'ER fow
Hehdl 81 THT o WY 1 T Wik G ¥ HW
<t S 81 e 3 TS e, JerRl, S dfee-d,
wier eNfE ol TohEM YgeTd €1 @EHl o Hids ¥ 9w
e (SH-Hewfish o e fafa= &l o e
w1, o 38 Orw o few wd ot o s 9
AU~ FIfTH To hiewaH FANEE MiHa 8) 5o |
faera ygue

wEfrd 1 U S A 3 W He
W 21 e 3 (SE-gs | 92 Jol-arE
el ok 3 il I FETd e B) T TR g St
FTeifTeh AR | Rieers ©, S T R TeHT i ok
T= e € fafu= ywR o eitEifie @,
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SH—Tiefeiinee aEfFEa (PCB), S faames o
®9 ¥ T B T, STIHSIE T ok ft STel-Tguehi
1 9ot H wife 21 PCB, Weifod sheees €
TRl SUCTS SATIRITT STqHISiah o Tqee €1 fh
ot TR ST o7 HHEN IO HIdl &1 STqHted
T ATl SET] S STIHTSIeh! ¥ WIS U hieh il o
e E1 TEl i U o STl W Sufted e SR
1 STINT X Tehd 2| SATRASTH k1 I o HROT STt
e & o B9 (S-Hsferdl T die) W Hwd 7
IRl H HIEhE AN o ®Y | B E| 5ol § HiEhe
1 TN SieTel i SR i FEAN il €| et whi
g YR TEIqd STl HdE I @k ol © qe Sia o
SIS 1 Il 5igd A B Sl & hed: e eI
wfifterfa o= B9 § gl g9 g U9 Bk § wd
Seld et % o 1 HRO S 1 W TR T
SISO STt 317 Sfidli shi 9f <Rl Jehdl §1 Sel-Tehr
¥ diftesh tfigls wereey SfiadisH i wH & HR0
FUWOT (FEIRRI ) Fed &

1432 W o JAET U

U9 Sl o AT A, TSR qrer g =ey,
e few W1 ® B

TABNIEE —ISINEE 3T Wigdl o feTd 9 S
TV T AT TSl | SHHT HHl AT oh fag
B € Ud e SmIEl (SH—gderd k)
SHROT S B 1 SR : UFSTet o Tt wejeiige
faoman s 8, G99 THe! FiEd 1 ppm e
1mg. dm™® B ST FI3iREe A Sidl & 3THa
e H TEIRITUErRe [3(Ca,(PO,), . Ca(OH),] &
FIATIEE [3(Ca,y(PO,), . CaF,] | uRafid teh
HE H A B, TN FAANES A w1 2 ddie |
31feeh st Wigal qfal oF ) RO (Mottling) 3=
FIA 71T & SRS T A (10 WdeH 9
arfren) efeeal <l W B RES 99E g €,
S TSR o FD G | @ T 2

He—d SId-9ee o fau oI eyl 1 39ai faan
Sl €, q9 WA o€ ¥ 3fd = S €1 9 % St ®
wg %1 fuifa st @i e 50 didist 21 @
fohet, TfieR T Jecared - i &I TgaT Fehal 2
ke —T9 9ia | Tehe & S (7500 Hdam)




404

fol=reh 1 SR B Tehal T1 Hfeld TR W @A &1
90 H Hothe BfRfEd 2

AMEee—"H o UMl W ARee *i AfRaw
50 fifiud 81 SEH Eee o § B W
IHreAHEE (g det famgm) W g g €l
3= arg'q— FS T I ugel i sTfeRad

oD B ot D
L 1R’ IR el

I>\\II \'1I'\"‘II 1

WU 14.2 P 9 ® Tgifa wmr et =t
3TqhdH Hlgdl

arq Tferehan wigar

(ppm 31¥aT mgdm-3)

Fe 0.2
Mn 0.05

Al 0.9
TXr o=

Cu 3.0
Zn 5.0

Cd 0.005

TerareReTa 2

Y T S-St a1 Frten T & R =,
e, €1, dTelrs St i U STaef i gefi
o Yafid stere S e WSfid §1 Sl i 3@e]
1 SHHT pH TR 34 @1 ST Fehell 2| Fiehe o IR0
71 i Toret, el 9 Yguul S i €, ¥ SEeh
H 1 Yoid il THRT Yo TRR R FGHU-HI0H
& fou nfed gguur fEm i€ EieE w1 F e
Tofad wEERT g i T g9 Hifear &t o
I Hehd § T, A, STAR A SARE § SRe]
aforen SArEifieR erafere i Eid T el sl @
TR Iaehi oh T TR FHURS 1 TR il SLEL.
A, Terferd o et o Fa 9§ TR w{ 9o

H | 7o e T SRt H UrRefEm WHSRE (KMno,)
F1 D Fohea s1e@ it U=el i oie i Sl

14.4 HaT-UaHUT

IR T FHo-Mea srefeaeen amen 9 ¢, e
Ff, 7o ud UEA ok foeRr @t wefear S
2| 3T & THY oh T AR I 1 WERU
TR qe IR-Thi gened g fean s 2l
TSRO i FAY H g ATel @ 9l &1 21 |
oo e <1 STavash €1 N S w9 Hie, Fw,

ECICEMERIE]
3TYAYUT qAT A 1 SHHIRA o g HHA! T @l
et i B orelt &fd bl @ 82 3= eH kg o=
Thd €27 wHAl & 9 ok AU g eF A §
il o WreshAE § o ufifed &1 3 sieed,
Hehel qo AR GI-USHT F HROT | I
Tk foaehgqul Wi &) eavgshan 2|

1441 UrSeRToN
fdra foves § 49 Wipfass €9 § 9 SH a1 S
WA, S FhIdH (e o WY ©d W daieg o
W IRT) T TN 3T FHaAl o foru dresh- s
IS oF ®Y H fRaAT S e

fodta faverys & 9= TafEn qen 3191 iesita
i o fison o €1EhA. wgd suE At aren e
T 9§ o T99Iq SLEL2. &l YA Hid | hie,
YL, T-TqaR a1 el o 3k Ml ok F1E501 o
®Y | a1 S oM BTl Uidehet Wt o HROT
THHT JART 9RA T gfastid g e g

Hehel get €9 U Hyafyd foiet w@ee €, s
itfEerfaent gfaemdt ot €1 SHE deweet & wEm
T Fid H Mehawrehl o qfd Jfay-evdr 3 &
S 2, S dreshel s gHEEE SA 21 e
A & ufd yRuea § gfg gH olt, o=
Sa-for (SH—Uee qen SEtee) sl Sam
BN ISR § T U 2AfeRtsr srefaes sha-fau S/
o srferer au STSET=RONg Bid 81 F 3= g
TSl Sta-Toe Ao SJ@en gr A= WX o Soedr
T T TMARG Bid & (F99 14.3) 999 & "e-91y
=9 T H Sfa-foel &1 Wigdl 39 WX T 98 S
2 T SurT=rRlt den IR fFarcre sTeIae ® HRU
o St 2

=g e dlel FeAii-iehd hisfieh Sia-fag
o Yo | T Tenfae st stfues Sig el
SRS, S —SAA-BTEhd del HTafiey i aR o
A T, TR A ErEA TR S Ste-faw &) erd: 3
e o foiu eifes BifeRe €1 uRomTEeEy UE
I 1 SN0 FO NIl © T we Ff =
FAH 9 S A o $) e 3




ERicruipies e

feore 14.3 oo il &R W Y59 <9 A1 Fifsd & S 8

T ISR hl foamfad wE o =% €, Wy g
e 9gm Tk Wi o @@ 9 ued &1 F I&t
T HIEH © T 87

= el e & 3 791 S QR
(SH-wifesm F@Re (NaClO,), wifeam snfime
(Na,AsO,) 3Tf%) T TR HeT T 7T Wl o Jaig
T ity @ qEEtTs oagur fEer &t SR fe T
forTo o6 SR AN & THF TF TR ITaTs
T3 B, W B4 98 oA Tl ue ok g8 off gt
& P Tl 7

AR SR T o forg faiet 2 ©,
Wy ¥ HE-FAESE o GAA R T e #1 3
TP 5 & A W uEied 8 W 2| e -aeige
Ft oifq 3 oFff ot TR R Gifsd 7@ S ) oaee
SIS ST 1 HROT D MR €1 F8 T T
o woh1 o @d, S Seharent 1 fogama fohan T
I, i o STHHY q1 WY WM * Yfd 3T ol o
arferen guTEl e 2, fret g wrei @ w1 S 21

dreshell qen YRR oA Y 9 thel
QAR FEU0 o B ¥ AN T e S 2
fafes ongell & Saa & el T TEEts
whal § RO g e aTet o AifTeh ofaa: fohet
7 fordl ®1 ¥ agded ¥ g e wd
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14,5 3iYEifiTen Uiyt
i 39 TR (Solid waste) I Sa aTqEeH}
T el ST ST afiehd foha S Hehall €1 S
AT Ul g i focll, wE-wHeE g,
FTTS 1 el den o A g S B B
o vIf |, S 39 T4 (Flyash) 3
HT B q1 AT TS LA G, S A 9 1A
Y e e UgEd S Hd ®, o gRl e
AfreieRtr STafiTe Sea= B B 1 ufutem, 5 qon
HIP o IATET SN, S Uk 9 IS (mud and
tailing) SeI=1 Hd &1 Saleh SEN TSEH 1 IcdTe
anfs o wafua SEm Soereie, fafsa faowes =
I=q Toransier uered =1 Iaae & 2

fe So STEEAT SR 31 YRS T Fel
Ter o frearor 7} foran Sme, df qafaror o ferg iR
T B Hehdl ©| e el oh Hereey e
el o fafe= swim @is freerel U €1 SR
A 3TN ¥ I T U9 Tl UIgHe 1 ST
G SE o e o g1 9 wnn | Tt sty
1 WM TR e e g T fea s e,
Safer ®H TR H IO oTfas st & g
SR T HT fEa S ¥, W 3 sTafired W
TeeH Afs @1 9§ 7 fea S, @ oft 3 wafeRer &
goIferd a2

14,6 TATERUT-UEHUT &l TETT & &
Ut

T ThE H AT, I, A O
STENFTR FSUOT o 37eT o Y 3TE Y GOl
U o AT ST STEvEehdl HegH & ol Bl
AT YA G o THTER0T 1 hd o= Wehd B2 ST
A STEH-USH H I YguvN o s & fem
HM-HT hgH 33T Hehd %"’:n r9h<“||°hQ'1|“| h{ Hehd %,
T8 IR ¥ faer w| Fel ufde youA & IuE &
a9 ¥ T fg9R @1 5 @ 2

14.6,1 3ITUTITE T YaeA

3 3afyTse Sheret oEl €l ©, S Y 379 e o
@ ¥ IR o] Tgett o Afafed ff s srafas
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g, Su—fafrcfa sfaw, iy srufire, sieifie
3fyre wd @t Tl wafeRwr o et @
T &I R0 STURTR] 1 STuge fafy ¥ foan e
e 21 gEifery STafite o1 eEE WH SAEvaE B
T 31T YT S YAIshUT o o & S &7
o e IR ¥ Ui $uH i 3=9 3feRA R
Bt 21 399 i e e @ den 59 ‘efa S’
(Green fuel) F&d 2l
® WA W 9% 3TN | fRT T e foaem o
FHRU 37 YH: Afhd e ¥ T8 I S|
I <l & fava o IE-9eR H I g
e TOR I IR qA FH&El hi fosiell 1 w0y
TN T THAT HEA Tl 81 TR Wh TS Y
YRITeE o &R off gH <@ Tohd 1 Th T Wl
7% ® T ¥ o9 S guesi @ U 91 9ok
1 Wehd B 3TSTehel Teh UH! dehiteh fofenfea i
T 2, frad =R ¥ e =1 SR B 81 T
W IS e T R, e e 9 wiE g
1 ST ek WANZeh, hid, IS T i TH
H fyamn S 21 SRIfE gN TEe HadH
(Culture) &3 9o W &, Tord T ST’
o 9 W S ST @1 SN 1 S faste o
IAEA el € 991 99 SR @R % ®9
WK B R

ThATT qAT THEIUT (Collection and disposal)
e IR w B UH A A wW@ €, @
e FeR-aE H e A S €1 57 asitas
I H H T THedl Hich MERU-¥E (dumping
place) T TEHET Al 81 FRARU-Te W H=)
TohaSl L S8 S AR STafiret den S Frefien
TufyTeet H Wieet gerer Y foren S €1 St stfren
I, Ao, i, U1, Bier 3TfE i TeH
(Recycling) ED fer s fean S %I KE| IRLSIETI
iy =1 gol HSEl 0 gt e fean s 21 S|
iRt STUfiTe Fae @R (Compost) H Rafda
& STl 2

IfE 27T Y FHo-IHA § gheT A&l B, @
Ie et & =l S 21 3E 9 9 mafE ga @
foran St ®1 St tfretentor srufase (SH—iferei=

A fomm

1 S, eg-Sier ) el i &g # I &
TS AT a1 Al 71 uiferefA w ofeat afk
AR g et ot S, ot SRt g T HROT
a9 T B

THifaT M =eER | gt =] stafate wEl
ok 9 Tehs hich $h] f&aRUl T =rfeq) ufean
Teed ¥ Weeg-gad sRe gHE 9= Bl |,
a8 9t o et o YgUU1 & RO WS ot
21 e forio: 37 @l o forg st wifene &, S
TH AR o WY WU § 3Td ¥, SH—qCE WA
Ao R T T A SR FA, A e
o TTEar o &m § o @d §, HEith 3 o SAf €,
S STTITSE R <& A1 Serie Syt i Te e Toe
F & 3 TE-AR 1 W T AL @ g1 e
I9eh T o T Tehd B2

14,7 Ta @@= (WA RiET )
14.7.1 A=

g gefafed qea ¢ foh gar 3w o 204 @t & ofd
qF S| T iSR! oF SYAM a1 Y & I
TLFT T TANT Feh 1=t foven o oo, fa=g enf
Y W= o &5 H AT Wi el 8, WY g&
o IfYr S0 UE Iaeh! A0 iSRRI o 3TeyY
YA § eI, Wl TF a1 i e S R

TH G 1 FHIEH 9™ o IR B ok TohH
1 el &Y, Sifceeh 3 qleh] ol GISHI €, S Sdreol
& farTe &l U Hoh| TR fomm e o= famml o
31 fagid &1 9H, S8 TRy & guvEl & %A
frar =1 weh, ‘eRG WEA' wEed Bl eRd A
SR HT I8 WohH T, S TR H =AqH Ygu A
WY MU Tk YehH B Scd=1 B del T8 3R] 1 Al
TG Tk § START 1 fehall ST dl & TeRoT-HguuT
¥ Wers B 2 W YT A o wfeig ofe @
BT 8, dfcsr 7el off B1 SR 319 TS gHeH
fogst 3F1 & fordta w9 @ wwE € fasra-wEt %
TY-TY IAHH A T TG B i FHH HH o
T s o o € e TR W STER 21 R S
BRa e &1 R wew fha 82 T wel-wifa o
g fF sl foomes, SO-—dH, oo, HEd
STEANTEE SIS sttt Tt €1 ST WA ) T
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EEERCIEICE

e T, YoH

P ———

(herdeh) , TS, W, JUE.E, 9 REE o g AEreud st it Soatel (TA.eME.EL) ohfers,
FTE.T, | T W@ o fmfon, {56 wifene sufas %1 € €, W % w3 o fau T 2005 F A TR
T S 3 STEe FYU i ERAMEIR (Herefaw) fafy & fau qweR 9 g9 o] o SfeX U] e

Yedatted g ®d 2| Tl Tife STehed 3 39eh! qor TH 901 § &1 ¢, fSad 3t @191 SEikr sged €
HATE 1 STeEd afvifse STam St Sid qeh-ieh! T @re Sa | 1 gHeh1 STAn wafenoia Hsiqol sgeehi

o shifaerd faswm o off 2 2

T Ba T | T o2 hed o1 Hdirde €1 el Sce gRI Bii-ehReh STafate] & & feha sl €1 Herid
39 91 1 S B o ot fomi 1 STEnT 79ca, T TS qbfenl % o o fory s W T e 2l

Hdeh Tl Alfedl

SE A S ®, Th THEe SAAima &
i1, A9, TrE, ST o ST SA1fE Hifdew "I W
el et B 1 afE weh vt sifafemean o eifyenes
T qAfeRuig Bsqul Arerm o qofa: waterofe St
IR H 98 ST, df gaieRer § i qEEiTe qgush
T2t gl

HYTOT o SR YRIHe T o1 =g i TH
Ig WEUHE W] =T, difer 5id o} 98 3ifdH 3adg
o gRafdd g1, a1 eTafase 3= &1 A 2 I8 Il o
< SRl aRfEfaEl @i A seeh feha W 2
St 1 39 faf¥re o 9en 1 ARl o wRT
38 Hyalfya sifufsanett § meag o &9 o e fhan
ST e 81 Sl HE, Seoereiiel 9ol STehEtsT
Y STl WA 2

14,72 <f¥eR Sieq 9 @ @E-

(i) wust =t Toier g o

TTFANITAA [CLC = CCL]| &1 3TN IR H siet
yae & foru faomas & &9 § f&a S om uw

AR -5 T W3 FT I T T8 TH Gl
Fater ot €1 o # 9w § 3@ A F 54
FHTeH SEAFIES T UG STIHTSIoh g gfaeenta
fean ST 21 T@SHIga faeEs @ Ffad o,
TR -5l % oI 7 iR 2|

AMThe TR TRIFHES & ITAM aigl o
Fagl o fas o fore foran sman €, fred wftom <t
3= feperd &1 §, Sl 1 9 3T off B B
(ii) X k1 fovsm
g 3 R S oo 3 Fer, i e S e o
SSTHE IARF i SURATT | BRGNS RIFARE, S
fote foran &1 <X 1 wgma1 &, STAN o o < 21
(iif) TETEA T WYSHUT
Frenfitr T W w1 SR ST SAE!
TS STt Aq1eq i SUferfd § e Sy, af efmemT
90% Ul Ire eidl &1

CH, =CH, + 0, —ge > CH, CHO(90%)
Skl

He9 |, sRd W TH %9 @nd SUTE ), S
FH eI, FS-SUH TE g SHE 9 Gaiud 21
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39 AR § Wifag

e §H o 10 TATeR0T i Gferd Wae o fore gur
=1 T 82

fordt OFa g0 T UROMd AFE-Sied - den
YHTeRUT-ER ] S=d SR § ANEE H Bl S
T AYET =R h1 TRl S8 § e fo &1 fesan
BT =T8T qe SEehT T diel o fore @ o o
wE | HE ey, aifeh Seehl ST AT FHH HIEAT

A fomm

TS| BH IR © %, Hesll qefl WA 1 |HH &
I U TS T ST o el BT STANT Hleh
e &1 Afe@l & SwEm | = =fen) o1
If@u fo e1eh & B qUH THER-TH, hiw, Tefatem
qAq = T TR T [Tk RT0T B &I © A
2| FAeRu- e o fo g Td fasharsti &l 9gam
FE S NI o e Herdl €1 W g8 S
=ifey for v THEn #1 AR 7@ 8@ g ©,

T BT STOT AT S Uil UX ohiad o Tl ¢,
9= 39 7= ®9 9 WegW # Toh qU1 3HH A

. L ,
ETCIC| |

T TR TR § e i fe §1 e §st it T S 9 Wi § 9o o
I o iRl W S THER-FEOT SERl H SR qRek w1 g9 €, S e, STerl qe e
o fore wiferRes 21w 1 el () srereensdt | wgueh foemE @d €1 gHd hael Sl Wguehl 1 aui
fora B, S AE-fharehedl & Holaed S B € oiR fo= Frifm feran < werar 21 SrgHect™ yeuon
FT ST AT SITHSHT Td AAAIESed YEuuT o &9 H fFa1 Sl 21 efvHed aigHed
e &R (~10 km) €, T5Ew w9 o T 31 Sitg qen seta o wfinfed €, Sefe qeaTtss asHed
1 S90 =T G 40 frH. SR rufq gUE-ad ¥ 50 freiiet w1 S qo o B SiiF-TRa guaeHed
1 Teh Y@ T B &NTHSTHT YgTT Hofd: T, AEISH, e, Beiler o SATFIES a2l Hivehmad qguol
o IO BIl B eliHee YEueh Jea W STeAedl o ®9 W S €1 Yeal W uge arel WR-Sstl sh1 75%
Y53 GRI ST s feran Sirel € @I 9 e § g9 faferfia o feon s 1 Swiek aftra 79 e
%1 TEU Hich Y-Heel aIa % fory STRerEt ¥ 3 1 gest W Sfio o forw off SeRerE €, S sferan o
foIT geslt W GR-Ss1 1 ST A 1 U201 A & WSy W6 sfuenar @ gt o agHSd %1 araHe
el €, TEg ydia 9t frser & SR gg-ael § gig e Gehdl 21 IRemHd: Seaed & Sere 8l gehd
Bl g AHE-THIHerT WEH 3O X ® §, Sl gedHed § SASH-Wd % & % oy SaeEE €, S
ASIA-fog =1 fmio st €1 SieiH-To8 o g TueTHT fafereol gest o arHed o yow 3l &, S Sl
o SREd 1 HRT €| el HR ST o T STErT €, oifeh =1t STet SRR Iy, <hisifeh srafaee qen favedt
ot ey, dreehAet onfE g Wit 81 S o w1 fom o uftafda 81 S 21 sufie S ki o STHR,
T8 U Sl % YGA-TR hI A H W AR S suferet qen dreshierE & et v 9 iy
T STt oh1 TEHYT B 1 HiT-& H W 1 JfRETa ST foehE S @ o fo, e 1 amereia
TEUUT i AR e o forg vE Sum €, S (i) STafireel i YeieM, STufvrsel | i i, ST ST e
ieTor den gerel T STt w1 Qe e (if) <FTeR-sien o T fafuei s s s, foed Aot
YUV Y Bl S9! Ed faftr T % i v €, T g e o A 9 S S #) Sed Sugs
T T T O USR] Rl SR FAEd FHH FR A S R

9T

AT

TATERUME TP IS i TR Fifsw)

e YU i AT 100 K H THAET

T SEHTFAES 1 TUeT FHeH HHISTFIES Ao Taes #i ©?7 GHaEu
MersE-gaE o foag F @ 14 swerh €2 geag i)

14.1
14.2
14.3
14.4
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14.5
14.6
14.7
14.8
14.9
14.10
14.11
14.12
14.13
14.14

14.15
14.16
14.17
14.18

14.19
14.20

et gfal qen TRkl w1 hd gefad w82

YA FEW F1 T2 A YH FeU JHE THEAE g0 Fel ¥ HY fiT 82

WehTSl TEMETTR YA Fel o o & SR B arelt stffean ferfam)

TRTST THATR ¢ hed o TN 91 22 3% hy R frar s genar 22
elqied R ANH-Td & &F | g areft sifafean ®F @ 22

A fox T o9 o FHE 2 9k IR A 7?2

SIA-YgUUl & G& HROT 1 &7 GHEAET

S I & H T-IgI0 3w 22 3 fEfh v o e @ e ©2

M9 A0 Ste WA Sferdis seggedr’ (B.0.D) ¥ #1 93 872

T ST STH-I9 % & H fF-Tg0r 3@ 87 37 fa-wguor 1 freth w % o
FT YA A2

HrEehAEN dem YRR U Y F U B2 S Hed THEAET)

TR WA F 319 91 FHE €7 I8 SIIeRvig Yol i Uk | fohE TR TEEE €2
1 g, S J-agred § Weed T el gidi? faee St

T St H o e ga mefaat awd g2 el sad wig faurea uwred e em,
TR TgAd H URwEsd 9 T ASferdl oF A 1 BRI Fdstl

e ST fFH YR WK o F9 H kT ST T ¢ 2

AT 7o HIT-8 Al ITUA | HURE WIS & oy T2 o W@ 2

ITH SHURE TN ok feTT 59 Ufshan &t =Amen iy, wferadl aen sTafai oh =ehishiul
& Hed ¥ sifsu)
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8.25

12.32

12.33
12.34

12.35

13.1
13.2

13.3

13.4

13.5
13.6
13.7

TS I U YAl o ST

T 8

15 ¢

Teheh 12
Torfrd heTSESAIES 1 %e99H = 0.505 g
forf=ra /et 1 Se9HH = 0.0864 g
gL w1 gfavd = 56
FARA 1 ghaed = 37.57
HeHL 1 Yided = 19.66

Weheh 13

Tt ¥ T S CH, TR qe % AT ¥ SEe S g
(F) 2-Hforeege-2-31 (@) U=-1-39-3-3MEA
(M) =g&A-1, 3-TEEA (%) 4-Wfersge-1-81
(%) 2-AfuamEta () 5-(2-wforerdifae) -Soh
(®) 4-ToEa-1, 5, 8-21587
(F) (i) CH, = CH - CH, - CH, oP2-1-3

(ii) CH, - CH, = CH - CH, T2

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

o,

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

(ii) CH,-C=C-CH,- CH, -2

(i) CH,-CH-C=CH 3-AfoeTege- 1 -3TEd

cn,

(i) TS TS e (i) A-2-3T1 T T=A-2-3T1
(i) HITE T T=H-3 - (iv) T T Sifeeaes
3-uforeri=-2-$7
28
3-UforeRed-3-37

CH, - CH,~ Ic = CH - CH,~CH,
CH,-CH,

A fomm



13.8 (&) C,H,,(g)+13/20,(g) 2> 4CO0,(g)+5H,0(g)
(@) CsH,p(g)+15/2 0,(g) > 5CO,(g)+5H,0(g)
(M CoH,o(g)+17/2 O,(g) —2> 6CO,(g) + 5H,0(g)
) CHy(g) + 90,(9) -2 7CO,(g+4H,0(g)

C\H3 /CHZ— CH,-CH, C{is /H

139 =€ C=C
H H H CH,- CH,-CH,
qHIH-F2 251 foaeg-=e-2-379

stfuer fad Tepfd o RO THIA ¥9 H I et feya-fega smmafewan i
® o7: 7 AU 1 Yk hed W AT St shi SRl Bl & Theld: SHeRT TR
sifie

13.10 AR & HRI

13.11 GHAEE, (4n + 2)n A JH GIfHd g9ad Fah™ W&l n Tk gl 2l
13.12 Sdf ™ H (4n + 2)n Seal o foreisor 7 8 o ol

13.13 (i)

FeBr.
O St O
4

CH,
TS e g
JFRIU
NO,
NO,
Br Cl
- % HNO, + 9% H,SO, cl
(i) > + —2
A st alcl,

a-:r, HNO,
+CH,C] T AICL +
(iii) ?1':[ H, SO



412

CH,
TSI 3THeA g
JIFRTIT
NO,
e}
l
C - CH,
T e
(iv) ©+C1—C—CHS¢>
13.14
"
H H CH,H H
1o l2e lae 2o 30 10
Hog o g g gmen,
H H CH,H CH,
1° 1°
1° FEA 9 15 HIE &
2° HE W 4 HYE &
3° HEA W 1 HIE &
13.15 TUcerd | a1 s1feres v & Faediss 3a & =1 g
13.17 CH,-C=0 CH,-C=0 CHO
| , | qeqr |
CH,-C=0 H-C=0 CHO

el Tk hpel AT © Tl IR TH 91 W T2 FRT S Hehdl | I8 YRR htal
2 o a=fF < ) weEAIel 1 g Bt )

13.18 =i ® 33 WRRI iR n-2d # 25 Wfawd s F&F o0 HT qON A U H
afaamnszﬁwgm(som)%ﬁ%wmmaﬂmgaﬂmm
H-C=C-H>CH,>CH

13.19 6nséaaﬁﬁw&uﬁr$waﬁﬁﬂsﬁﬂiﬁmaﬁ@a%,mzséﬂgﬁvfr
AR T T ST W STHHTT HIT|

13.20 (i) 3 CH=CH % @
873K

(i) C,H,—>2 ,CH, - CH % CH, =CHBr NN,
2
| |
Br Br

NaNH,

cH=CcH 9,

873K

A fomm



13.21

13.22

13.23
13.24
13.25
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Cr,0; / V,05/Mp, 0,4

(i) “ethe e To20 ElEEaC
CH,
|

CH, = C - CH, - CH, 2-Hforerege-1-$4
CH,

CH,- (lj = CH- CH, 2-HfoeTgE-2-54
CH,

CH,- ICH -CH= CH, 3-HAforetsge-1-57

(%) FANES > 2, 4-SEARFAVAAA-1 -

(@) e > p-CH,-C,H,-NO, > p-O,N-C H,-NO,

Afoe g &1 Toiaed 3 i GG o HROT e ohl ATSLIhIUl SHMEN | S|
FeCl,

HE3cTal o T o hR0T| STE0Raey Afs SAfafshan 1 -9t Ta -5 =29 oh
e S W ® A R o WY B TS AR WESIE o ¥9 H Ww |



