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RESEIE K

frsel Ue o ST a1 for BrEgiehe o Aifieh eid € S8 oherel s 3R e
3ufeerd e §1 o9 T off Sd € fF S ferthfess, tfaanfaere iR waifes
TESRISH | i a1 ST €1 3 Hrefeh ATTHT H1 Tk TEeqol 9 § IR
TR oM, Tl IR folal Yo (gEaelq) SREl & &9 o IwEm e s
21 5% Siferl 3R Ioh! o Hewqul Sreshi oF &9 H ot SYAM fohan S 21 veiferam
IR HrEren fafT= YR & TEgHheHl o e Eid €1 Ufedn o JS SIEer
3R e o Aok THAH | I IS Sied ¥ & H Sy fFu S ©
BRI i ol HTefeh AT AT il © 58 T o1 0% 9 1fuss e
A % SAfciehia TUEl gRI foRer ¥ o wrefas AifR ww Ry S
THhd €| 39 TS H, 3T TEHEHl o foReq qen Hequt sifas iR T@Efes
TUIEE o 9R H TeA|

TH UG oF AT o 9%, 7U:

o TUThdl &l a9M i fafa= faftl =1 YEias & Toh;

o TUcchdl o fifqer Tl & URedH & FROT HT AR HT Hoh;

o TUYH o HIHHYE! i N T IR Ieh U Tfae 1 qor <
ehl;

o Ucohdl o faf= (WM TUIEMl &1 ARA HI Hondl;

o TUwhHl o fat=d & fafv= fafvel &1 geias X Foh;

o TUcwhiHl o wifder el =t =AREn Y Hoh;

o TUGHH o TWMEMS TUIEH! 1 UM HT bl

@raT faarmT




S i - 7

UeehTedl bl oM i fafv= faftmil &1 geias T Fo; FHTeifTeH AT HT TP
Tkl o difdss IR TEEfe o &1 e w9,

ookl ! qorT | Uil 3R Uoehtgdl o1 aifees erfafspamsiicrar & &R
&1 == X Ha%ﬁ;

ook, Ueehlml 3N Ueehredl H 3T Y Tonll; ‘ o
FEC oF Aelh STFeH 9 Ura fafa= 9ol ol Yeias w qoh;

fafer Tz AR % TP H AR W S T

Thdl 799 3R SHH SUEM &A1 Ghl;

A= ok foarem, fifass qoremt iR Tt quredt &1 9ol w geRT; 3R

BRIl oh fafy=T ITAm 1 geieg HT Fohl

24.1 Ueehe (UaTftReT)

ook Hqw eEgehte gt €1 3 faf= sifrsrdent o wfa sga & sfufwareia
B &1 37d: S TR (paraffins : parum 312iq 5gd FH 3R gffins 1ol femamiier)
ot el S 2

24.1.1 Tawem =t fafrar

TehHl o fore w1 o wewut fafuer e & €

1.

FefitoorHl | (Ufeehet TgSl ) : AHRateehHl i = <t ¢ &= fafemi @
ool o uftafdd fan s wehdl 2

) Telleeh-l o TUrE gRT: ecliteohl o Setior CHIY] & BRSNS THIY] gRI
RO Rl 310 el S & IR 39 frefafaa sifiertisnt g fapen <
Hehal B:

(i) & 3 agHCI
CH3Br + Zn + 2HClI —— CH4 + ZnC12+HBr
ST e

(ii) A BIERRE &t 3ufkafa °° HI

CoHsl +HI—TT T, ‘3 ", CHg +ZnCl, + HBr
TSI B
(iii) ST T=IAT
Pt (S&T)

CH3C1 + H2—)CH4 + HCI
FARHET I
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G - 7
et AT H A o) WK Afepter oF SUENT gRT: W=R ifistds RMgX ' T YR
1 Al g @ o fohedl Bcitoeh 1 Yo $or o1 Sufeurfa o Hifeem

YTq H1 SAMARRAT G S ST Tkl R

CoHsBr+ Mg — 2 ™, C,HsMgBr
&

ufaer ffifyaw smge

= stfqertient o1 fafs=T Aifient S99 eeieheHl, o/, Temlelel 3K
SHTaieraferR STl 1 oMM o foTT ST o e 21 o forameiiel seem
aTel AfTeh! o e ATafwan Hd € SR Yook o0 &1 ARl § St
Y gfaeenfid g1 eh arel SIS YHI] R (active) ET8EIST heamd
21 Toramefiet eeee (i) Uosrietell 3IR (i) STel 9ol (iii) 37l & Sufeerd gl

2
CH,MgBr + C,H,OH - CH, + Mg(OC,H,)Br
C,HMgBr + H,0 - CH, + Mg(OH)Br

T)Fea rfaferan grT: 3@ fafwra o, #E tfeka ToRe IR R &
Sufeafa § wifeaw o1q o @ AR HLE1 2 SR S Yook STl
2

CHy — Br+2 Na + Br— CHy —%% *®_, CH, - CHy + 2 NaBr
S e

2. TEJW TSRl U : STHJW TEghEAl (S8 TeshHl 3N UoshTeAl) i
frehet, wifem o1 Uelfeam S Sl &1 Sufterfq o BEgeH o Heahed
TN UoshHi o ofafda fan < @ehar 2

CH, =CH, + H, — %22 CH, - CH,

= Ni @ Pt

70 AR S SRS ot wed § @R 3@ @ doll ¥ oedta =
(TEF< TSl h Fgw adet o IREd gN) 99H o faw ST fea
ST B

3. Uchiglcl, TfesgEel ok whieHl ¥ : Uowied, tegerRe 3 ®igH o

FEERE H Sufefd § HI & @iel ST9=d g0 Ueehd <4 &1 34 |
srfafsmanett w1 == @ T 2l

ROH +2HI—T0PA2K pH 41, + H,0

pRY ] L ICERCF Ik




e g -7

SHTeiTTeR AT T TP

RCHO +4HI—P/*2K _, RCH, +21, + H,0
[S8

RCQR’ + 4HI —P/22K_, RCH,R’+21, + H,0

i

4. HTEITRAfTR STl W : el 377l % faferdl g Ueohd @ & | fewfomat
5= == fe@mEn w2l

i) SrT-e¥ & T 7 &Y W : RCOONa + NaOH — - RH +Na,CO,
39 Ifufohan 9 9 Ueehd H, Tl haifofeish 370 H IUIerd shied TRAToH
I GO W Teh e WA HH Bl 2
ii) STEifefeTer 3Tl oF 3TU=EA gRT:

RCOOH + 6 HI — 99 P/423K , pey. 431, +2H,0

Tl TR hTaiferAfcieh oTFel § SYTEed ehiee TLATIET o THM e &
Tt Toohd 9T Bt 7

iii) hicsl fagra eTueres: Feifrafad o w1 wifeaw O weRmEy Tau
forgd STeIe il T I=ack Uoohd od B1 T 9l 38 YR Bl 2|

RCOONa e ST RCOO™ + Na™
3T ot WISTH 0T H/OMTIT AT

ﬁ\"ﬁ?»"?l'{':
RCOO™ ——RCOO" +e¢
RCOO* ——R* +CO,
R*+R*—>R-R
Id: WA I Hifgan UM & fagd e1ueed g Wi fewan S Gehar 2

2 CH3COONa — CHj3—CHjy
wifean qaHIwE TWH (TS W)

=M 3T T 38 fafy g0 wee st o 99 9@ areft ookl ST |
ferfad &1 <1 Tl 2

I IEERCEIE] 235




argdet -7

FTETER AT 1 WA

236

24.1.2 Ueahsit o wifaer TqoTerd

wiifereh TeRa: UoohHl shi “fifass eTaeen e1vetl & e Sufterd SiaE Hyo
Tl W R FA ® IR D AT oA AU ok T ahed R e e #)
S-S UoehHl 31 §oTHI 9501 8, ST Y314 el 4T agal & fSreeh i Sah oo
& HRF FoT 4t TGd & 3R $Hb G Uoohl i difadh SaTeer T G Jraee
T 59 R 3 3G e § GREdT glaT 81 1—4 e TATSH arelt ook 1|
Bt € STafer 5—17 e GRS aTell 59 gl € 3R 394 oft S=uck 319 Bl €
FrTeEE TeohHl § 3B @ UeohHl i SAfeshad Jig aslhel eidl € 3R afag
TTH YeIel SHAIU[h ST Tl B €| SE-S e 9gdl § IS eshel S el
S 21 39 YR SRS TR0 9t off W 8 9 €1 S, 379 9= (C.H,)
& guEEEl &l 3@

CH,— CH,— CH, — CH, — CH,
n-U=T

CH,
|
CH, — CH,— CH — CH,
2-Uforeteres
( STTFEU=)

CH,

|
CH, — C — CH,

CH,
2,2-STER eI
(=)
2 < Tt Aifitent o e 21 o g emhel Wad T g o hRul
T geolad AU YT el Bid B |

U : Toohdl I T BT WHTST 1 9@ F glg o qre 379 4R & a6+
& BHRU gl &1 T Uooh 9l § Bkt Bidl & 3Ffq ST ¥ 1.0 g'kem’ §
%Y eIl B TeehHl d Tod e e 0.89 g! cm 81 STt b1 G W TeehHl 1
Y T ookl H Yool S0 el 1 7 A €l

AU : Uoobl & FaeHi 37 YR 4 gis & @Y 94 &/ Fo- @l Yookl
H ool o gig e o g el o Jfig & RO Bl 71 e 9 g
Fe HY B ST 7§ IR THY Uoohdl oh FAYAld HH & 9 21 37d: W &K
IV, MU= MR U= & FaeHi® U= & FaHF ¥ FH B &
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T : FYAIF FT e e & T o 39 Sfvas gegEE H gfy | FrAE AR BT

& Y 9gd 81 Yookl o T o ohecl U3l o SR AR eTehfa W ARk
3d € dfceh foheeel ot o S1ustl shi oewen (e7efq Gper) R off felt s
2l

ookl o Weeh Shial TLHTT] sp? Tehiid Bidl € Torereh TRoma®y afreel i1 109928’

T T BT TESHEA § FHTE WA @A § 3R-H w9 § Fyafeed gy | et

&1 Afg o10] & e A ) Hen faum e i < iy Aot 9qe U € /e
feord eid € o1a:  I9H e RA] HE@ delt oAl o STupe o o fRan
TH e AT GEAT STe T[S h1 qorl | A il € aifh S St Aot
e fauda fgon o = 2

CH, CH CH, CH, CH CH, CH, CH
/NN NN SN NN
CH; CH, CH, CH, CH, CH, CH, CH, CH, CH,
n-U== n-gT neRH
(el uRHTy = 5, e 142 K) (ST U] =6, TeIE = 179 K) (e way = 7, Terie = 183 K)

IR T GEET ¥ 79 3@ € fF 9H HE WA 9@ ol Uoohd eifi
ftafed it € SR faum e TRam] T s Yookl &1 gort | 21fush Hepfaa
Bt B STH 9 X dIed TRY o S oot eid @ ook R SR S

T BId | 37 A9 e WHY] & arcdl Goahdl & Told H e
WHIT] GEA drcit Teahl @i gl § %9 8id 8l

24.1.3 WA & RIRIHIM

I ugl B for sl feremd weftes ARl @ sifge iR TwmEfe
Tl 1 geIfad wd §1 ot oY TR R syupeti H Sufterd ot ST SR
AR Tfae #1 fFe JhR yafad #d 21 aRad H, ¥ FAfhad warst
1 S Haeetl Hl 3T oAl i Tua SAfsh S "Hl oF ®9 H
afers Tl S R

T T, CHg, # = FET WA TF THA @Y ¥ 98 B0 § R fam
(6) &Y Fed Bl
i (o) ey
H,C — CH,
i

Ik TW C — C @Y SR TESSH hi hEd WA § 9 g <@
T T o H OASHE a9 ¥ A T 3 WER frmar R

@I faarT
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FHTefTeR AT F1 WA
- PS—r— (,A
<W O TGS T
A 370 T Hed

S g o oey @ omefud B9 T 9 TR g % 9ue o §
YoiH H GHd T HAfd I — CH, TF S & Ge guH FX Hehd &
™ PH & gRoEEy wEmEt w1 fafae oreeen gEue dedr ® @R
ToF TE TRl HEUw SEfy FHwHeE wEan €l

S HEEE i fAfafad @ alel @ qeiEr W1 Gehar ©

i weE e

ii. = g

e feqol o wea-EA ey w1 BT HIUNF Y Y @ W@ E AR
Fg W C — H Teei i Feen & @i gl

e FeqoT

2 FET § Y wed T C — C 3EY o SMEY % A H WH 9
W WM T AR F HEA R ITH oTEHl H L H ®Y W UM T SEh
fod #EE q IHe SEdl W o7 T T
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FHAfTR AR FT WA

H
A &I

A WEY R ARG R A B T IR SOH wEpe #i @ fefq
H AEH W @ T HEA T THAT TH IR F KB B ST
FE H fAU A WET FEIU H ST w4

WO % 9gd WX HIBHYH g € Al 1 SRe geeEd gl §1 g
=9 aviw fem T R

(i) 39 HHEE § @ 3: C — H o7&y 9o 099 & R 81 € T8
HITHIHIH (staggered) iU F&EIU HeaA & IR F= gl T
]

TefH 1 giaika §&q0
(i) TR HHHE ¥ gft 8: C — H &y o awa &, 19-u9 g
2

H H

H

TH & T &I

T famT 239
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e (eclipsed) TET HIHIHYH HEcAdl &1 GC=AT § BESSH TAIST i fE@m
% fau guidn 7 fafa &1 omen e &1 T Egd Aiel sAfus gl
fear T R

TR Fau fF Ak iR 7% FwEeE & 9 H A HBHYE 8
g wft gEwl #1 Safd C — C A&y % Fu g OBl €

T ] HWidARd FEREHYA Afeay LRl SFEHEYE 3R T SFEHvH Tad
FY Rl B B T FHHYH Gidid §E90 k1 o7Uel TR &9 Rl
Sl M 12 kJ mol™! #Afers Bl ©1

24.1.4 Teehl oF TETATE IOTEH

1. EeAISTIeRTOT STffeRand : o et ifafwand S Teoh &1 T sRgiem
TRHTO] BAST GTATY] GRT Ficeenfid Biel €, SeireTehTur s1fafwand sheard! €1 Teoh
FANH § 39 YR Afufman w2

CH4 + C12 IE(:\‘] CH3C1
RO - FARHET

CH,Cl +Cl, —g&— CHJCI,
TTEEAAST

CH2C12 + C12 T) CHCI3
EAECTIRE O]

CHC13 + Clz T) CC14
TITFARAIT

T T FAIR0T Yok UeTeh TeRaTTEtar (free radical mechanism) SRT 81T 21
e erffeman fasor 1 gd o g | @1 S © Al g 310 gd o qehr
U o1l Srawifo Y g Gerehl 98 Felk TCHIY] W SFfHG goe el @

(C1) ¥ ufafia & SR $1 F qerm A9 % W G g AR ger (CH, ]
o €1 Aot gereh S Fdde eruetl | erfufeman it € SR FeiHed o
21 e Nfufran oMaR Bl @dl @ S qh foh 98 T & St a1 stfueptiss
T4 e Afuferan wteh SAR ¥ uRafda 78 8 9| qoa goe fhanfaty o
frrferfea € ==or g 2

() SEAT-TARYT RO : 300 T Hoih od 2

Cl,—Y 52CI"  (hv = Yol &1 M)

@raT faarmT
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(ii) G ST TROT : Gord Yorohl W AR okl Goaeh oAd & S fob A & | el A w1 e
T aifafEn o famn e

CH, +Cl1 —— CH; + HC1

CH, +Cl, ——> CH,Cl+Cl

(iii) EAT-FAGT TROT : TH =0 H, G Goish ThH-g@ 9 Ao g # 3R i
A & fafEa T Sl 2

CH, +Cl —— CH,CI

Cl+Cl — Cl,
el w1 stfafspaiiaa 1 %9 F, > Cl, > Br, > [ 31 2

2. SUTIA: Voohal o1 SIS o TR § 3T= (S84) Bl @ Fored Fred
TEsiaEe 3R 9 a9 ¢l 98 ifufwar Senadt et ¢l 33 & fau

CH, +20, —— CO, + 2H,0 + 890 kJ mol™’

I & 1 A A1 S i AT A 1 e | foman S at o7qof
5 Bl ¢ TSEE Fe eReAlHEe o M W FHed dFedEe Id et
2l

2C,Hy +50, — TR 400+ 6H,0

3. WS AT dr9-37qEe (Cracking 3T pyrolysis) : 3Tl 359 a9 W 3R
o 1 ruffd ¥ Uoohd B @l | 22 Wit €SI o fog

CH, - CH, - CH; —3X  CH,CH=CH, +H,

Rl CH, = CH, + CH,
4. FHEHAHRIOT ; VAT BelEe IR HC1 w1 Sufeerd § n-Ueehd Seh SiEd
el | uftafda g S 2l
CH,
|
CH; - CH, — CH, — CHy —2SB/HCL oy cncn,

n-=E S c
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24.1.5 Ueehwl o SUET

TeohHl i $o T4, faemaent, fsiet (o wRei, Tesh! 3R Hered! (i o)
o ST feman ST €1 HOA T ISET IR eg o ok forg ST fRman S € den
Y 1 FHrefek AR Y Fleoh, HIATd, FifeesRe 3R TEifear «ft ammg
S &1 WA b1 6 o w9 § Yeiiaeh 3R USREEE SEi H s Aol o ferg ST
Tohall ST | 3 3R SHeh THIEEE Tel. W, S, (fod veifer™ 19) o e sew
7 g

Q

TESEE o ¥R T&I ITAN Farsu|

=R sAfoertisr =1 Bl 27

et oo o il egleH 0 B €2

fafq=1 TRl o o= sifes Tl w1 @ SR 82

Ut Yookl o -8 9 AT S H o q9 W W 8 AR 59
U=4 o o qEEFdl o 9" e

n-=RA A p-U=A B ¥ fREH SR FFeAlE el 8?7 AR i)
Y99 °F qUi 359 o fau e TEmEteR iR Sl

oA & 9l 999 Hi-wmEeH w1 fafan)

UoshiA T STEJW ST 81 © oW a1 s Tamsti o o= Tk a1 stferes
fg-aTaiel Brd €1 39 ol o erEgiehTel ! SAfarha (Olefines: Olefiant =7t SHM
aet) FEd T

24.2.1 o= =t fafrat

JARTIEN § HHHAA Ueh 4] 1 A1 4l 2eiieorl (Ufeshal 2agel) 31X o1 Yok iatall
Q SR S R

A S A o

ﬁﬁﬁﬁﬁﬁﬁ

Hendl 81 e Ufeshel BeEel i Uiy BEgieEe o Uoehiela faerad o |l
srfafren 1 STt & @t freread! e TREpE @ fae el S HCL, HBr a1
HI (¢ o TTohTee &1 9l o1 faRTeeieciieiaur sed 2

CH, — CH, — CI + KOH(alc.) - CH, = CH, + KCl + H,O
FARTAT T
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2KOH(alc.
CH,CH,CHCH, ZROMG@Ie) o ¢H,CH = CH CH, +CH,CH,CH = CH,
ljl E-2-31 e-1-3
2 AR (F=0 (3r)

& IR w90 @ e &l €

eI Fraw : 30 Fram & oER o H1E Ufoehel $15S WERHEW TEeiadEs
& Ueehlglell forete o arer tfuferam etar & 4 3 Yeah wwer gt & o
H o1ferer wfarentya Uew g SAE Bl &1 TR KT ST | og2-2-39
& I el € s 390 —C=C— 998 & ¥ 3 Ufeshed ¥4 98 ¢

2. Yeentglell |: Tl 1 eawieral o, 3foaa frsiciera S (i) ALO, 1 (i)
@ig H,SO, ! Sufeerfd ®, fsieflenol ¥ «FmEn ST Hehal 2

CH; - CH, - OH % CH, =CH, + H,0
ROIEIC] - e
iz H,S0,

CH2 = CH2 + H20

CH3 —CHp ~OH —— 27
T

TS

Sl Uehleiell of fsiciientol o 9@ S deo® a9 o oed ww

Bl B

24.2.2 et o wifder ToTerd
TeHHl o FB Heaqul oI 36 TR 8
wrfereR STET : =R shie WA qoh ael STeiad Uesh i+ 119 el € 1R uie & Hiers
T TR et 5 Bt ¥ Sefeh Hiot shieA THR 9 stk arel Uk S Bk
2
FAYIR : Qo Hl o Tl VR SeAHM o ag o Q1 agd & @ foh
IR 24.1 ® fe@mn w2
WRUM 24.1 UeehiAl oF Fagieh

TehH A EIkIE - 1-3 T=-1-34  T-1-EA

FAUATR (K) 169 226 267 303 337
FaeiRl H Ifg IH-ST-aed el oF RN el @ S Yok W shie qReEofe
H & GG o WY 9Gd 8 Y- Jad UehiHl i gl § IiEd- @ Ueeh Al
o FFAIR HH B &l

Telieh : UeshlHl | iU SoadM o sed o Torieh sed 81 HHeeel ok i

4 fa@ qen 279 UehHl o 9= Terie e €l

waraT faarT

e T -7
FTafTeR MR T TET
_ =
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CH, N P H CH;~ _ CH,
/C=C c=C
AN ~
H CH, H “H
G F2-2-3 fag--s42-2-34
(TR 167 K) (Te TR = 134 K)

24.2.3 Ukl oF TETHeR TOTeH

1.

Hehe™ arfafsrand : TE TEmEfT tfafwand fs99 T 1) %1 TR 0] o
Gehotd 2T €, Hehe™ 3TRfehant sheard! €1 3 sifafwmand sraqw 2ifrert 99
U TAl 3R Ut 1 efvrenafimes sAfafrand gt 21 frefafed stiafward
Tkl 1 Heheld ATafemanet i <widl 8

(i) TTZSISH &1 Gehe Ni, Pt a1 Pd S8 ST 1 Sufeerfa o giar 2

CHy=CH, +Hy — N f;;f{ P, cH; -cH;
T T

(ii) TS AT HeheTd : okl T TaSHl o Gehod 9 1, 2-SEeciitesh
W e R
CH, = CH, + Br, (CCI, %) — CH, — CH,

e | |
Br Br

1, 2-STESHTAT

TH Hehetd SAAfsHAT oF Hereerwd Br, T Tlel- 90 T STl o a0
o fau ot swEm fran S )

(ifi) TS STTAl (HX) T HheT™ : S0 TalrST 370l o1 Uil § Gehor
BI1 § Al TESISH fg-3Tae o Teh e o 1ol 3R Lelioi TCHTT] T
FTET T o G Gehferd e 2

CH,=CH, + HBr — CH,-CH,-Br

i st

STEAHA Teeh Al | (TS fg-31ree aret shre TRATIE W STeg e THaTfst
1 STEH HEAT ST el 8) HX 1 HehoT HTehi=Tehith F1a o TR
BT 21 39 oM o STER STl TeohHl U gl 21Tl o Wehot™
o, HX 1 eiie C = C fg-211eier & S| shrel oeam] W Jear & |
TR H-UTHTOTS S WA R Bl &1 T Wl H, HX 31 B15gisT Ty
3G A AW R A € o R H-RAmwEt S gen afuw @l

@raT faarmT
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CH,CH = CH, + HBr —— CH,CHBr CH, AT AT
Wi 2 s

24.2.4 SSRGS Hehert ot foranfarfy

MY Yeed & ST T gb © foh TewHl | U (71) M€Y 1 SR [ (o)
Y & A SR SR UM B €1 39 FhR fafi e SR TS o | et _
fTertier Teehlal W Sffafswan ®id €1 3Se0 & fae, HX(HBr) %1 H* fgeey &

1Y Fhfeld BT HIET LA QT‘H %l

HL\I\Br
H O\
H\ (/H | i Br
c=¢C ——> —C—C—>
/ AN | |
H H
EACIBEIDE]
H Br
e
I
TehEd e
FTeteEA Sgd & fRamia e © iR Raeel ¥ sifufwar e fada wRor o
tfqwe Tomee (fdswd SMES) I 2

IfE Tosh!H ST 81, S0 o fau @t 94 o1l SHTEieARE W HY & el d 8H
1 T FEEATT Bl @ SIETeR A= g9 T e

H
. | .
{21 “CH, ON=CH, — > CH, CH—CH, + :X¢
(1°) Irfrsgen
SIS
(| T

CH, OH=CH, + H-L'%:— CH, CH— CH,— H+:Xr
(2°) fedit=
EJGIPEIRE]
(3feR Tml)

TG YHR o FW T HEEAET 90 2

@I faarT 245




HIEgA -7 B e
FTif AR B I | 3 RS ARl 1 i 9 e et wefie weeEeE (1)
s1ven federr shTatemmEa (1) 31fes Tt B B et fgdiaes saieAm (10)

Ted RO H YHE ®9 § o1 21 3wy rfafewmanest stufa Bro @t shmaieeEE
% Ty AfF R =T AR 2-SEWA S 2|

Frarforat CH,CH CH, %—H CH,CH CH,
Br
2- ST
HBr (e 3c1%)

CH;CH=CH, 5

CH,CHCH, -2 CH;CH,CH,Br

1 - STHYTAA
(TSt )

T AR HIHIE 7| & S ER 2-SIHWYe s+ <1 o0 s 2l

(iv) STST ST HeheT™ @ STl 1 Heher @i ol S H,SO, %1 afeerfa o
e 2

H,SO
CH,=CH,+H,0 —22% CH,-CH, -OH

Tt TAHA
(v) H,SO, T Hehetd
CH,=CH, + ®i%H,SO, —— CH, - CH, - HSO,
L Tt TGS ke
(vi) HeheT? Sgeteh : 9% Wishal o el Uohd oF o™ 370] 319"
T JeHR Tk a1 0] o &, Heheld Sgeleh Headl ¢l

n (CH2=CH2) W) + CH2 —CH2 aﬁ
e aiferafort
2. SUTE: UeHHl #1 IqEEd fafe= Su=mEel S¥ KMnO,, $faiem iR
ANA o ST N fRE S Eehar 2

() KMnO,& &<l Su=red

UoehlF STEJW eEgihTaq Bid & fd e A o <t fg-emme
I 8, 7: 3% KMnO, 3 32 7 &1 foreem gr ot & Sufe fohan
ST Hehel 2

246 L ICERCF Ik




(|fH2 (|sz ~OH
KMnO

CH, —szram> CH,-OH

LeIE] TIA-BIgATA

Sfe KMnO, & & foier@m (93 tfoehtish) il Ueshi o e s
2@ KMnO, 1 ST ¥ 98I 8 S 81 39 SAfAfshan i sregrehme
H erHqwd o W o fau wEm fwen S @) T amiE KMnO, &
T ITARA HH R UCHM A1 SR ST KIS a1 Hiaiorcsd STl
H 3U9eE B W € S R UewE 1 we | e g u
HTaa-she fg-3med & 224 % SR e 2

$H3 CH,
N~
CH, - C— CH,+3[0] —™ Hﬁ:ﬁKMnm cH/ C=0 + HCOOH
2- AforeTid (T ) (it a7t )
s iew
3T

(i) ITRIST o WY SU=EF: faeR (Ag) =1 Suftafa ¥ wefm SU=aa w1
T gieRAueE <t 81 39 sfafwan w1 A= femmn T 7

CH, =CH, +%02 K L en,-cn,

e A NG/
st
(ifi) T : STIEA FIfafEa, TEY weH eRsieEe @ik i@ U 1§
AT HoT AR Yh1 eherd €, €89 (Combustion) Headl B

CH,=CH,+30, — ™ F® . 5O +2HO AH=-1411kJmol"

(iv) 3T<TF &F 91 SU=E: oo W A o Heheld 9 ARSI
Tl T SRS AW W ¥ N g w1 Sufedfa ¥ eifafwan gw
tfeeeEe @ FE A A a9 2

H\(':'/OX'C/H

H- | H
CH,=CH,+0; -  0—+—0 Zn/H0 . 2 HCHO
T ASES Rl

STUTT BRI W ST FT Tohe SR IHoh TLH STel- ST
3T 3TUHe e ol

@I faarT

qigad -7

FTafTeR MR T TET

——
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argdet -7

FTETER AT 1 WA
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o) > \
CH,CH,=CH-CH, 3 5CH, - CH "/ CH-CH,
e-2-37 Ot

AT 3TTSEA i Uoeh Ml | fg-eTeien =1 feerfq fuifa s o foe so=m
o <1 Fehel @ S o o STy ereriq fegerget R wIEHT & favamo
Y G9g Bl T SHR! A A i T B

4 3 2 1 03 .")‘/O \."\"
CH,-CH,-CH=CH, —>CH3CH2—(|? (|: H,
EI‘:_‘]_g:r e} N o)
_Zn/Hy0 , CH,CH,CHO + HCHO
e A

e $J2-1-31 hl SASE o WY Sutud R S ® iR W sisege
1 SA-3{THA a1 ST 2 d T Wil 9ue SR T Hid 99 g
eIl ® S e YRRl el € o fg-omee 1 SR 2 e wHE o i
¥ feord 21 S IR 2237 o SIS 5N ST9EA Y IR R STet-e1aereA
SR WA % q Hiel I B) € R 7 ua wera @ R fg-smey 2
3R 3 e wHTET o o e € S R e e w2

1 >0 Zn/H,0
2 CH,CHO

T

0)

IfE HBr &1 Gehod WeEe 99 S=itae Riaaee &1 sufefa § fean
ST 1 feman ATkt oM o foradid et €1 38 Ufa-Hrent-iehith
Gehet (anti- Markownikoff's addition ) 3T TRIGATSS WA (peroxide

effect) wed ?I

CH,CH = CH, + HBr — *7@ W% CH CH, - CH,- Br
T 1 - s

24.2.5 Ueahi=ll o SUANT

wefiF 1 19 T % e swE T S @ SR fatelt T et @ ok g |
IO T S 1 8 el bl HH TG W Yeh™ R W fHvSde o &9 9 94
foran ST € dwn ot SuAnh wgrdl S wiferwefiF, woHe, wRreln Temgenid
(ufcrefiiaerer) , Wil sfioee () S 1 I § ST e s g

B

1. Frefafea & @ frgen SeeRR S Bl §: g9 oE-2-¥ A 21g
2317

@raT faarmT




werer ntege - 7

2. e Wi 1 32 @™ KMnO, foera 2 w1er Suferd fehal Sl € al Wi Seare) | T A 1 e
o A Sl

3. UewHl o SEgHe & gifefaEr fafeu)

4. W& WA 575 KW Ag &1 Suftfd o eifedier o @y srfafewan &t © ad
ERII ==

okl off STEgw eEgiwE el 8 58 < e wAret o &9 w9 ° w49
T F-arEy e 2

CH=CH, CH,-C=CH, CH,-C=C-CH,
TanET VIR He-2-

24.3.1 warg (UHifeetT) @ ot
et o foReM 1§ Hewye fafual 1 saren H9 w2

1. Ffeaay Haige | : TAET i TR | IR a€t 760 o off shicaay HeiEs
T Sl 1 TR g 9T TR ST HeRar @)

CaC, + 2H,O0 — H-C=C—H+Ca(OH),
Thfewm Bl TS

24 fafe @ e wers o shfeqan weize § Sufterd shicadd HeprEs 3R shifcqwa
RS SRGAl % RO BRSNS FehES R WITEA &1 RfgAl gt 2
2. STERcileahl | UATeH o1 favem

TUEA i SReateehl (5 <Al Beflom W] T fg-he W Sufterd e
&) =1 eEediesh (S Beiism W] Fepead! e RamEt W Sufeed e
?) o KOH o Ucshlelcll faeem o WY yve=ded grl -l S Fehdl 2|

|CH2Br G CH
v ll
CH,Br -+ teieich KOH — ™M ®_, CHBr TR KOH, ¢ _
1,2-STESITHICE st siTge e
CH
| ot con
CHBr, + KOH () 7T, (Cpypy KOH T, ¢ —H
1,1-STESHQST frr &
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g -7
et AR % wEA | 3, Seeldt UeehTgAl ahT Taier: S=ack UehieAl ol Sl Yokl o UoohHgel
AR Wit o 2omsel o1 Af9fman gr = S Hehdl 71

R—-C=CH+Na—9N: Jp _c=cNat

—= R-C=C Na* +CH3l —— R -C=C-CH;3 + Nal

24.3.2 UeehtgAl o wifeer Tqorerd

1. UcshTEl o T8l o 9S8 T4 Bid €, STTe 3118 59 Bid ¢ 31N ae ¥ 31ferh
HTe TAS I G5 3 B g

2. o TEH 3R TMeEH eid € o wemed ) degA S Y g 2

3. eTftaeh SoAHM o 9G4 W ookl o Mo, daMishl 3R e o gfg et
Bl Uehtel |, (n, TE) S B € TS eh R0 3 o10] 9 ¢ B €1 o
UoehTerl | STATT T eRRY0T Bl € 3R 39 YR fg-¢d 5d 21 fg-yai =1
uRfeerfa o Sy STehTU 9l dGd € R THAT UeshlEHl o o |
ookl ! gl § Seacl B Bl

4. oA Sa ¥ 37y foog 9o Uder o fao gidt 2

24.3.3 UeehTeAl o TEEI ToTer
1. Wehe™ TTAFRATT : Toshlsl 1 o Tehod AfIfHaTT 39 TR B:

(i) TTISISH T HeheT™ : TeehTeAl W BIZSISH o1 Hehe Ni, PtATPd SIE St
1 Sufefa § grar 2

Ni @ Pt a1 Pd
CH, =CH H,
ST3K 2 27 Ni@ Pta Pd

CH=CH +H, CH, —CH,

(i) AT T HeheTd : 516 Toshleal W ealsHl 1 Heheld Bl = df 1,2-
TEeAleRN 3R 1,1,2,2-32ecllooh I il &

CH=CH %782, cHBr=CHBr —S<47B% | CHBr, - CHBr,
W 1,2-@3@-@?@? 1,1,2,2-%@7{

(i) TSI ST (HIX) T HeheT™ : TS T HBr 1 Hohold 39 YN Bl o

CH=CH —™, CH, = CHBr —*®; CH, - CHBr,
LOIER] ElLeie] 1,1-STgsHTES
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(iv) SIET hT TehoT: ST ol Hehe H,SO, S @Sl 37 o1 Hg?* S 3o
F Sufefa § g 2

40% H,S0,

CH=CH +H,0 — 550,

[CH, = CHOH] T , CH,CHO
arEfe Toehrerer T
(3TETTS)
(v) H,SO, WeheT™: Ti% H,SO, TIET W 30 TR Tehford el ¢

TS

CH=CH —®"%% | cy = cHHso, ™2°% , CH, - CH (HSO,),

AR TEEIeT Tethe FAGIASH BB Howe
2. SUSEA : Ueehigd TS, KMnO, Gl Sl gR1 Suferd bt S Fehat 2l

(i) KMnO, % |1 Su=ra

S o COOH
CH =CH + 4[0] — 224 KMnO, |
TS COOH
LOECIES e |

UeshTedl o WY AT HH WKMnO, o &3 faerm &1 I 9 &
S 7 ™ KMnO, foe@ o ®1el T8 i W Uehlsd shisiioriiersn 37
i 2

KMnO, + KOH
R-C=C-R ™ wE R RCOOH + R’ COOH
WY, TUEA TE YR % STER H{ W HE SEAFES AR A a6 2
KMnO, + KOH (0]
CH = CH +4 [0] — gzt (COOH), g 2 CO, + H,0
TET : TS oh SfFHISH o1 9 o (e § S8 W e SESAFES 3R
ST WIS B ® SiEter e fe@rn e e

2CH,+50, ™ FAR 4O, +2H,0 AH =-1300kJ mol"

ST TS : 3T 7T i W Tehted C=C F-31eier ot feafa W e
WA R ST % 22 T STk AT 6t € St e @ T
:

'...‘ O ...o‘
CH=CH +—O3>H(|:”'/,—;\CH%H—C—C—H

o) 0) 0O O

@I faarT

e T -7
FHAfTR AR FT WA
_ =
251




"I -7

FTETER AT 1 WA
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3. Udifectigsl o1 M : 59 TARA i FIH FAREE o THIha facad
R emifEd ook Mede & fao@Hl @ oW @ € df HEI: HIR

tefifeamee 3R foear tHifeaze o g 2

CH = CH + 2Cu(NH,), ——> CuC=CCu + 2 NH*, + 2 NH,
wayE Hifeemgs (@)

CH=CH +2Ag(NH,), — AgC=CAg+2NH*,+ 2NH,
facer Wifeemzs (W%e )

24.3.4 TATET ot AT Yepid

TISSIHTAl i AT ehfa ITeh 5-3TIALTO oh Ffavrd it Werar 9 fHuifa &1
ST TRl B| BIEgeRTa | 5- AT s Giaer fSfan stfuss enn, SEehl ereita
opfa o 3a & it g

AR 24.2 : ZIESThlal o Hehlid helehl § % s-3TTTALoT

BTESIhTST HHIUT T YT (%) s-AgruT
Teoh sp 25%
Teeh A sp 33.3%
UeohTE sp 50%

<[feh TeehTeHl o 5-2ATAATT 50% il € Teh! Yohfa Tadl etferen o7eeii it 81 T
sp-Fend ThTE TTHII sp> AT sp® ShTaA GHTIST bl Jol H Afeen foeq-oneTs
BIA 81 WA | sp Heh{a el TATY] 1 31fereh feq— = olcHehdl o RO BEgeT
TATY] <hTeA CATY] W HASIR SRY0T ot | ST Bial € 3R safary emar o fedt
Seel &eh S8 ITEaH U1 o1 HISHEs g Wi (HY) o ®9 H 31T fehan s Fehal
21 Hifeaw 3} HISMEe & WY T @t frfataa srfufwand wame
AT Yepfd it gfe wmadt &1 3 Ifafwanet ¥ erdfean tdifeamse s
2l

H-C=C-H+2Na —®F® , N3 _C=C-Na+H,

TS grgHIfeam UHifeaze
(THifeet)

H-C=C-H+2NaNH, — ™ F® , Na_C=C-Na+2NH,
AT remEs TrgdIfeTm UHtfeamss
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e ateTge -7
24.3.5 UoeRtgHl o SN T AR F1 T
e (THifeela) & sfefiEifeea s (2800°C) f58 /A it e &1
afeet 3R w1ed o foiu SwEn foren Sl 2, o1 S W % fow g fw
ST 21 39 oft el 3R wfestal il M w9 9 g ok forw SwEm fman S
21 TUHT SYAN HF ATk ARl oY TIYA, TSHEH 370, TAMT, e . —
R 3R Giyee W-sAie =90 & foau off fean S 2
24.3.6 UcerAl, UoahHl 2T Uoehtsl U 3T
Trefafead 9ol § toohal, Tl X Tosredl § fa=tar <o o fafa=
THreror feu o @

AT 24.3 : Ueehel, UoeehlHl 31 UoehtsAl # 3Ta¥ oF TR0

wHE | Wi TR el AeehTe
1. e SZHANES el 1S qRerd | Br,® @~ | Br,® A@-q0

B S 2 B S 2

2. KMnO, %1 &g foezm | &€ wRadd | KMnO, %1 |KMnO, %1
(PR Afusrte) faemd| Tt ST T S | S T g
B T R B S R

3. faear Argde @1 smifEe| i gfedd TS gREd faeer tHifeaze

ferere faemd) E| Tt T THS ST
Eeni i
4. FITH FANES (Cu,Cl) FE ORadT | HIE aREdd | e tHifeass
1 IR faeraa &t Tt T A AT
frremd| ER

Q

1. Shfcgayg waize ¥ TAET ffg YHR a9 S 2?2
2. UURA &I T Yhfd &t gfie & arel ww Afufwa G
3. WA, Wi SR UUrEA § s-3AALr 1 ufaea s 272

24.4 Uik ETEGIHTE

AW T T UfTthiesh BIESIRTEAl Wi s Wi fafq= fafual w1 e wi
AR, 379 BH UUHIEH BEShEA (S=9) o IR ¥ foer 4 M| I8 &iEd

I IEERCEIE] 253




G -7

el AR 1 W | ok ok STHAH ¥ WK g WSl B ¥ TS BT © o fod 26.1 H f@mn

™ 7
A ‘
GSleh 3ATHAA
!
- [rm—— (aﬁa%> ﬁﬁi?ﬁ?ﬁ?@?ﬁ
-
Hufa 39 (F8 R & e 1
|
! |
ifaeRd gd HIATR
(S0 9%4) (fr=reft T@)
|
R S .
R
(aﬁmﬁaﬁa?)q :

o7 24.1 : Figct F7 9% THIT

24.4.1 =AM HI GEAT

A 1 S FACH, 8 St 98 I e € fF SN U STHqW e
21 Sl 1 g i fefetEa sfufmaeti g gfie w1 S "l €

(i) ST o Ni 21 Pt S8R% @1 Sufeafa § H, %1 Hehed & 2

CH, +3H, —NMTP, cH_
A g
(i) =i TR g o YehTeT 1 SUEATd § FAA 1 Hehe Bl B
CH +3Cl, N, CHClL
A=A T THATFANTEE (ST, )

ST Ueeh 1 qe UeehTeH! g TSI STeqwidl o Tierol et 3l (Ueehi= 37 Ueehre
S St 3R KMnO, % &R faer (SRR stfivshvis) 1 9 & <t €1) g
A gfgeems sfafFad wedt @1 39 & o

CH,+Br, =T FCh | ¢ HBr+HBr
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Gl

el WEEEAT @ W 1875 H hepal §N I i Jod |l Y& i TS|
3k TIER, B: HEA W] ThH-TH ¥ THIdRA: Tha 3R f5-omeel o Jga
Teh TV i ST & | SR sl o1 T | e T 39H i - e
& T TH TUT Uk Al i W8 B AIEU| TG Sl o THEfeh Ture Teeh il

g fo= 7 €l
Q0 = O

hepel G % AR TEd I The iR fF fg-omey € a1 9= H < geR
1 eTEY dargal gl =1eT, 154 pm C-C Tehet 3Tl o feTq @i 134 pm C=C
fg-emeer ok forw) Ry WA steaei o 98 qat =l foh =i U Frafad w2
& fod #1071 120° % 3R @l hre-shree e darsal (21id 139 pm ®) |

AR hepel ST GG 1 T THT ST A St & hoel Teh &1 Thyiaeenud S
3R < et fg-ufaeenfyd S are g1 =ifew SHifer = (a) 3R (b) § T e
2l

cl cl
cl l cl
(a) (b)
T (a) W < SIS WA -7 aTel e wArgett W feerd € wafe S
(b) & T TAST A Tehed T aTet i AWt R fod e €1 shped 1
AT o STER &9 ST GHIE (a R b) w1 SAfeded BT =1fE T 3R Seh =t o1

o g =1few W ara | sheet Tk el fg-wfaeentud Searg g B1 sHeRt sre
F o faU Shgped 7 37 S WEEIST o W9 T TaSl W gEdifaa R

Cl Cl
{ Cl i _Cl

Tel HIAN S oh ST HEER i A AR gRI HI S Tehdl 2l

STTATE : 98 UREEAT (STad Tehdl 377 ot UeheT QT i QT AT ST1eF AXaTrail
GRT T [ohaT ST TohaT &, TG Eelal &1 217 i ardfosh Hea T
TS HT STIAR FH BT 7 (TS 25 W) |

S oF TS T ST JHIVT BISSISHIhIUT hi o1 oF STiehgl gRI Ura il

2| ETZSISIERTUT aht ST Word ST Shi o8 HIET & W1 Teh HIeT 3T AifiTeh
W I S Iufafad ® TR & Heawfad g wl feerdt 21

@I faarT

qigad -7

FTafTeR MR T TET
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WA+ H, SO, qreaeid + 119.5 kI mol”!

(T — C = C— 3Tl
1O o B O B - o o e e = e 11 2 R B o A 1 B
EFARTFIALIZ - 1 TE ATER HiAl HMEY AR STSSH oh i T0[eH o Hehor
Y T A1 358.5 kI mol ™! BT =feT| T aRd | eSS0l i HSHT &1 A
208.2 kJ mol™ & 1

=it +  3H, —%W HIgeRAR e + 208.2 kJ mol ™!
(1 — C = C— 31ai¥)

TGS ST H (358.5 — 208.2) = 150.3 kJ mol™ &1 3R s=iH o T
HT WY {1 S T W SR o HROT B § IR SEfIT 39 St sl s
1 IS o hed Bl

24.4.2 WAHTERAT
st dF oMU stemEA fewm ® f =i

o WHW TfWd I T T
o FUHNU ®Y § TR g 2

APl H THAA Bl © SR SHeh Wi C — C M@l i o s{e
gt 2

o H A TEARN & IR TR U WA S Gk 2

o e Afufwaiel w1 ofien Wigeenyw erfufmard w B

Tafy ST U S sl QUHCR Wehia i SR hid © lfehd QUi
Thfa & HeF H YU wE & AU T SE wW T 1 qE gehel TEw
H U I © A TE| Thel T % SER Tk U] el qwll UlHfew
e § Afe Sl WHad, 4n + 27 Rl Bl ® Wl =0, 1,2, 3, .... B
g1 39 YRR, 2,6, 10, 14 1 ... SHRAl a9 WHfE T HHd 2
IR & o,

=i, CoHg ®

T SARE HI @ = 6 (3m G x 2e” = 6e)

TR T T g w1 W Fe

4n + 2 = @ AR HI HEN

dn+2 =06
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n=1
T Y @
T IR T

@ Aifits = fog i
T TARM &I T = de” (2n AEY x 2e")

A H TAM FHh,

4n + 2 = TIARM H HEA

dn +2 =4 N
n:i =0.5

TEH n H1 HH 0.5 81 IHfOT I8 WUHfeE e @

24.4.3 Uifee EEgIehrel o Wifden Torerd

1. d=i9 3R IHeh HHSIAE R 5d 8id 8 foe! Th foe 7y gl 2

2. 9 A ¥ AL B € W helTeh Toeirehl S Ueehlgiel, $eR, Wi Mg
H goft Ul & fagoi= g €1 ST o SR 31 e are Yot W 2

3. Afuehat Ui BEgehey S ¥ geoh Bid 2|

4. 3ok FeFlhl | 3ok §oOAM § gfg o W gfg Bl ¢ ISy sl
(FFeHH 353 K ), S (Mo 383 K) 3R Tfererai=i (e 409 K)
qq T YR R oF IR B

53 55
= o e

(TR 353K) (Faereh 383K) (TR 409K)

24.4.4 TOHTEH TEGrRETl o TEMEE ITOTEH

e aord 1 BRgeH Y] TRl soieeiete! gr wiaeenfyd & Siar 81wt
stfafwaetl 1 S o 3SR gN foear ¥ == & T B

() BT : o7 tfufwan e S %1 T TEeisT WA el T
g yfcreenfud 81 7, A< 1 2SR FHEald! 81 SelsH el i STEE A
i Tasel (FeX,, 581 X = C1 &1 Br) ®1 3ufeaifa § fopan < 21

waraT faarT

"I -7

FHAfTR AR FT WA

257



argdet -7

FHTefTeR AT F1 WA

258

X

@+X2 Fe =1 FeX; @ +HX

ESSIC ]

ST § HI 99a1 & Sl STiee=sie &l arfad 9= ¥ e7fad Y a1 2l
T ok o ferw sifafren s HNO, =1 HIO, %1 3ufeurfa & fafan Sman €1 3 svt
HI % a7d & 399 stfafwar &@ 2

I

2(O) 41, O @

TS IE=

(ii) -EEIRTOT : I TEREtE Afufwen fed S=ie e #1 SRge W] —
NO, 99 R Jfqeenfad &ir 2, Teishiw wegaldl ¢1 T8 Teiwwor fasm (g
HNO, 3R |ixH,SO, %1 fagion) ¥ sufeerfq o feran S 21 39 Joh Wr eeifram

I (NOY) SHIRITETE! I TE HH HIT ¢

2H,SO, + HNO, — 2HSO; + NO; +H,0*

NO,
© + Noj 159 © +H,SO,
RIECIEESIE]

(iiii) FERIETSRTOT : 98 THrEf STfafshan feH =i =1 grEgie T -SOH
T gN iaenfud il © W Swiie ] YA Gowe o (Sferm) & anel

T R ST 2, SehNeER Hed B

@+ (H,SO, + SO,) — @

gu ARk 3T

(iv) WISA-shTaeH ARITHATT : wiSa-swreey stfufswar § s &t a1 @t Ufeswat
garee (Wfeehetiarton) =1 U gomee (Ufaeieon) & i, 38 (Fefa AICL,)
1 Suftfa o i fman ST ®1 3@ YRR i o Ufeshel 1 Ufge-oqed= W
e 2

@raT faarmT




UfeehetierTuT
fysiet AICL

@+ CH3C1 —)nﬁm‘—\qi @ + HCl

EEin)
Tfaeftenor

COCH,
fysiet AICL
G SRS e

24.4.5 AR TEE T FEvTEE g

yieenfya WAfesw Aifient o Ted Sufterd sfdie W9 oM ol WHE Wi
wiifes oo o frdt fasi fefa 6t ofr fHfée #ear 21 38 =i 9o 9 92
g 1 FRYTcTR g9 wed €1 SSeil o fou WMl o Sl 9
- HANE A SR R7-FARIB IS 1 FHs01 e e € sFiifer — OH wog a7ferf
IR R7-FReTEs T a2

OH
@ +CL FeC13 ©/
LRI el AR . F? .

TS~ |, 79 @A ¢ R -NO, 998 der-feree ¥9E @ § SR safa
FARIHT T HeT-FANAEZI A= IS o &9 § qd Bt 3

NO2 N02
O o 2= QO
+Cl, ™ HE W Cl
RIEEEETIE] T2l FARMTZZE=I

24.4.6 hatSHar 3w erfauTerar

A oFe WAfewk ARl H ogd @ Siod & fau sifus deeyt ok %
TN B4 &1 TT0 ogd i AT Yepfd e B4 &1 e % faw,
A H HESH R B 2

@I faarT

e T -7
FHAfTR AR FT WA
_ =
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Th 3R eEgEhEd o=l [o-] TR fARE SR eid aedl & g § uEn
ST ®1 A AMTR o HRSH B € IR TRl H T hE TR H R

»
O‘

A=l [o-] WA

24.4.7 UHTEH ETEGIRTEAT o SN

AT Bl STk HTaiTeh AlMTeh! oh Toreleeh & ®9 § YA fohran Sl © 371 g@fery
T4 Hyao stfafwenett o faw arem o w9 ¥ S9E e S 71 % 9 wWHfen
BIESehTe © 3R awsii aerd § YIqeeTa it T 34 31 shie e A1iTeh] | qieid
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