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TofeT SWie afafwar sToeEeE afafwar ¥ seeh fafed Cup,S W Wewt W

SHFIR-TE HI g H Cu,0 TEEF Bl 37: Cu(l) RAISS I T Cu,S

TEH @ Cu,yS 3R CuyO H HIM i STHRAHI- T I HHl § Her@sh 2l o7
Cu,S Rewe gaml

I erfafewran i 3 YRR famn S ® - A + B — CI U sifufmenei @ st
sifafsran g4 o T A A B W | TH Kl A Al Rl 9@ €9 H & B A8 TEH w9
T afafpard, fod v w9 o offiio w1 o erfufkard wow et @ den UE
srfufpard, e emeffelioy o eifdfied @ aal &1 SWM @ W@ ¥, ‘erreEieeE
sfufsrad’ weard 81 3@ o & o Hewwyul ST -

00 +4-2
C(S) + 09 (@) = CON() wvvrrrrrveeeererreereeeereeeseerenenns (8.24)
00+2-3
3Mg(s) + No(@) — MIZNH(S) corvveeereeeereeeiereeeee (8.25)

—4+1 0 +4-2 +1 =2

CHy(g) +20,(g) — CO,(g) + 2H,0 (1)



uEe stfufsmard waeH sfafmaret & fauda el € fags ®9 9 srueed sttafwanst
o i AR & W e 9 | fawfed gt 7, f9Y %W 9@ %9 U o9 ®9 § B
2139 it ) srfufmansti & See &

+1-200
2H,0 (1) i> P12 P (o) IR © 21 (+) SO (8.26)
+1-100

2NaH (s) Ay 2Na (8) + Hp(@) wrrrvvvevvvvvvveenrissssvienins (8.27)

+1+56-2+1-10

2KCIOj4 (s) i, Pl (O CY R akc10 DY (o) O (8.28)

W ¥ 3N W EH UM © Tk A stfafwasti § RN % eweied w1 aen sifafEa (8.28)
A G FiRe o R ®1 SAfediR-gen § i Uiedd &l el u8l ug o o
S 3 A 2 e et sToeed efufRad sToedivE A9 et ©, Sie-

+2 +4 -2 +2 -2 +4-2

CaCOjy (s) Ay CaO(s) + CO,(g)

forgemam sifufwanett & Afier & oA (W WEW]) TR a7 ok SEE (A TH) T
foreentid 8 S0 21 39 39 YR Y foma S -

X+YZ->XZ+Y

forgen arfaferard <1 wehR T BT € g fatemas den stenq fagem)



(37) =g faemam : AifTd o Tk o1g IO o1g R g oteen H faenfud w weRdt R
G 821 o I BW TH YHR i Afafpare o1 oA X g €1 ¢ fawem
srfafspanetl 1 STA gl geE W, ol H AfiRl W Mg o W e % fog

gl 81 $7oh D I B-

+2+4-2 00 +2+4-2

CuSO4(aq) + Zn (s) — CU(S) + ZNSOy (AG) weeerrveeeerereerereeeeerereeeeee (8.29)
+5-200 +2-2

V,05 () + 5Ca (5) Ay 2V (5) + 5CaO0 (S) wrvvvvovrrormrvorscorroe (8.30)
+4-100 +2 —1

TiCly (1) + 2Mg (s) Ay Ti () + 2MGCly () .oovvcvorrcersverscero (8.31)
+3-20+3-20

Cry03 (s) + 2 Al () By ALOg (S) + 2C(S) coovovoeesoorsersersoe (8.32)

T ult § STTEmEes o Ut UIq Wi STUel 93 SYUEEeh ®, el Soige FrehreE-
&7l raferd e i qor | eifen B

(&) 3turg fovermuA : Aug foRemds  oTUeEYEE  SAfufRAien W wwgNM  fowemd,
sttt oo enfe et erfufspand wnfer 2

i e gd 9Um F9 &R G Y|y (Ca, Sr A1 Ba) 9% fewe ¥, Wi fiqw oo @
BRI 1 faeemed T 3t B

0+1-2+1-2+10
2Na(s) + 2H,0(l) — 2NaOH(aq) + Ho(g) -vveeevereiiiieiiieeeecce (8.33)
0+1-2+2-2+10

Ca(s) + 2H,0(1) — Ca(OH)5 (8q) + Hx(Q) wvverveereeeeeeeeeeeeeeeeee. (8.34)



Frfiferem, SRE ofE w9 Gira orqd 99 o SEEEeSH Y Sl ST i B

0+1-2+2-2+10

Mg(s) + 2Hy0(1) _A s Mg(OH)y(S) + Ha(G) w-rrcevorrvvorreverrrerse (8.35)
0+1-2+3-20
2Fe(s) + 3H,0(1) Ay Fey05(S) + BHp(@) -vvvvvvvrrvversvversvvern (8.36)

agd Ht e, S viiaer St 9 fRar T R, ol 9@ wEee i fawenfud # el
Il W STEeTEge 34 ergell g off Saafed Bt €, S qrq W femen Y Lt ohefiem
qen o7 sl TR 1 urgeti o S €1 ol § BIESeH oh (IR oF w ST B-

0+1-1+2-10

Zn(s) + 2HCl(aq) — ZnCly (aq) + Ho () «ovoeeerieieiiieeeeeeeee (8.37)
0+1-1+2-10

Mg (s) + 2HCI (aq) — MgCl, (aq) + Hy (9) «cvveeevireiiiieiiiecieeee (8.38)
0+1-1+2-10

Fe(s) + 2HCl(aq) — FeCly(aq) + Ho(g)....eeeovreriiiiiiieieeeeee (8.39)

8.37 ¥ 8.39 % Wi AMUfHAT TATETeT W SEEESSH MW 4R & H STET 2
TESISH 19 %1 @ &1 Tfa et % wfegar % ufEmEes ®, S Fe S %9 Hima
ugetl ® =IAaH den Mg S 3Teid Wi eige o fau Swuad B 1 faeeR (Ag), Ties
(Au) 3T erqd, STt wepfa o Wiehd oferwen o U Wl ¥, BESEANG o 9 ot feran e
HT T

TE 8.2.1 W BH TE =Hl L Yo B foh fF6 (zn), HIW (Cu) o foeaR (Ag) wrgeti 1
SARIA @A 1 Y SR T fRARied-sH Zn > Cu > Ag SIId B1 gt ok
T BelSHl i Gfhaar goft w1 e @1 omed WROf % 179 o H e @
HFIEH ok e 9 R 39 qxell i SR frareiiera fifaet eidt S @1 goenr o1




Ig B3 o wqeilq zall wiea € T o foaoaa @ wiEs, siuEs a1 EieRe e
foeenfod X wehdt 21 arkdd o St w1 wiwad zat o ® R ae W@ 9 e
hlch SHY afferdior fereenfa & <t B

+1-20+1-10
2 H,0 (1) + 2F, (g) — 4HF(q) + O(Q)..eeveeereerereereerereereeeeneeee (8.40)

TEt RO T o aAdE, A den ST w1 wetiy g farenq erfufmeard wmr:
Sl faerad o sfeq T w@ #1 SO SR RS qO STHERS SEHl il Sk Sl
ool § T 30 YR faenfud Y Tehdl -

0+1-1+1-10
Cl, (g) + 2KBr (aq) — 2 KCI (aQ) + Bry (I) ..o (8.41)
0+1-1+1-10

Cly (g) + 2KI (aq) — 2 KCI (aQ) + lp (S) rreserrrrrerreeeeeeesessrereeereeeee (8.42)

Br, qef |, o U4 @ CCly ¥ foor 8H o &RUl k! foer@ & W g0 sert 9
TRl S Eehdl 21 SUUS SAffmAistl w emaftTe 9 § 39 YR fo@ ged ©-

0-1-10

Cly (9) + 2Br = (aq) — 2C1 = (2q) + Bry (I) corvvvveeeereeeerereereeeeseeeeeeeenns (8.41a)
0-1-10

Cly (9) + 21 ~ (@) — 2C1 = (AQ) + lp (S) cevvveeerreerreerererreecesserreees (8.42D)

ARSI | Br~ @ |~ Wi qhe-fafty, e y=fad W W 9he9’ (Layer test) ®,
1 MR AfhaTd 8.41 qe 8.42 &1 I8 daMl UMENTR &l 8 fof st yohR faerm o
9||'-I'\I"I AIIEEE AT <hl ﬁw'q:[ XS '{qa'?‘ﬁ %|

0-1-10

Bry (1) + 21 = (8q) — 2Br ™ (aQ) + |y (S) vveeeeeeeeeeeeeeeseeeeereseree (8.43)



Teiio faeems w1 eifufsmanetl &1 Sl e yam el ¢ ezl ¥ Bellse @i i o
fou sierdfientor fafy &t sravaesar et ©, T frefafea sfufwan 9 <uid &

Tel X B d & TREE W ?1 Fufd gEEties "@eEl gRC, B 99 - W
SHFdFd FH o fau wfsemel AfqwRE iy ST §, W F~ # Fy § 9&ed &
for 1 off Tt @A g9a T TP W F, WW %A o fau haa faeq-sTaee
SR STTRARY0T €1 Uk TieH T, fSIEehT s1eae 31y o1 =it i

eI fafpard faeie yer o) erqeaivE eifufwarnd ®1 erewue el o a
h1 Ueh SFHIHIOl L Teh W1 Sfedfieha qe ofq=fad gt @1 erawura sifufswan o

gfera e w1 Tk d FH W wH dF SRdE seeend urw Y Hehdl ol fRarsfia
e | g8 dve HieATHer SifeRdieh<ul 7ol | Bl © qel THEE UREdd | 39 qwd ol
ST qul R offediete sraeard Wi el €1 B WeHES il SIS Th

o~

afifed SRR B, el SIS a7 1 STEHEIEA Bl 2

+1-141-20

2H,05 (8q) — 2Hp0(1) + Ox(G) crrvvrrrrrrrrrrereresrerssesssssssee (8.45)

78 TEEEE w1 SfeeH, S -1 s ¥ ¥, O, ¥ Y AN H q Hy0 H -2
stareen W wfiafda & S @ |

HERE, TeH a9l A 1 T T SFudEe efeted €1 ° e § -
0+1-3+1

P4(s) + 30H ~(aq)*+ 3H,0() — PHg(g) + 3HoPO, ™ (8Q) wovvvvrrrrrsccssecceceirrnn (8.46)

02+2



Sg(s) + 12 OH™ (aq) — 4S?™ (aq) + 25,03 27(aq) + 6HL0(1) w.eoveveceeeeeeeeeee e, (8.47)
0 +1-1
Cl, (g) + 2 OH ~ (ag) — CIO ~ (aq) + CI™ (aq) + HyO (I) weovveeeeeeeeeeeeeeeeeeeee, (8.48)

sfufsrar 8.48 W] foRS & S 1 <l 21 Afufspan & samen TEUEANEe o EF
(CIO™) TiF ¥eai 1 SRfihd ek VIR AT ol 81 I8 aar Sraeht 8 T =
qe AEEH gR aEl Wha We| et ©, S sl g Sifufher 8.48 § e el €,
AR &R W T3t 1 it fa @0 §, ereffq 39 YRR Bl ©-

2 F5(g) + 20H7(aq) — 2 F~ (aq) + OF (@) + HoO(I) wvvvooeveeereerereceeeeeeeee. (8.49)

T8 oIH W &1 a9 7 f efufeaw 849 W fredde Wi W ¥ R R 9
St ot St B we A gr f@ren T fue SRR eveEsEe el €, Hife 7 A.
g for wgeilm gaifus fagq =il o< 8 o RO oIS ATl aTaeen waid e
T Hehil|

T dcad I g3 TR BelioHl o Wi e ygfa et < wehdl|

33T 8.5
T @ &F W SIS AR e e @it iR S

CIO™, ClO,™, ClO;™ T2T ClO,

37 gt T ) erfafepand ot fafew, st s <orfd 2

'

FANA oF I AddeH S W ClO,”~ 3T9AUMA 7@l JeMdl, *ifeh 37
SN § Fdd 310 I=aaR SaRdheul ofaeel +7 § Iufied @1 99 ol

+1-1+5




3CIO™ — 2CI~ + CIO
+3-1+5
6 CIO,~ ' CI~+2CIO,
+5 -1 +7

4 ClO™3 — CI" + 3 ClO,”

3ITEYUT 8.6
frfafead stoeEa=a sifafswanet sl e ST -

(%) Ny (g)+ O, (9) — 2NO(g)

(W) 2Pb(NO3)5(s) — 2PbO(s) + 2 NO, (g) + % 02 (g)

() NaH(s) + H20(l) — NaOH(aq) + Hy (g)

(1) 2NO,(g) + 20H~(ag) — NO, ~(ag) + NO3 ~ (aq)+H,O())

T

sfaferen ‘&' w1 Afe AEfw sieEEe 9wl o GO9S g dad ©1 98 HASH
rfaferan w1 SerEwr @1 ifufwan ‘@' | o AEee oiF WMl W efuEfed B @1 gEfeT
39 Al i (ueed Suft H onfihd wid B Al ‘M’ W Sl § Sufeer
TSN 1 oo eEgES AP gN BN o hokewd SEEESSH 1M Sl @l
THfeT 39 ‘foremae srfufsman’ whed €1 stfufwan ‘9’ | NO, (+4 STEET) H NO,~ (+3
YER) AT NO~ (+5 3T H STHHU eial €1 safery o8 stfufshan Srawmmara
A= At B

33(gUT 8.7
Frefafaa sfafead ofem &1 § =11 8 o7



Pb3O4 +8HCI — 3PbCly + Cly +4H,0 T2l

Pb304 +4HNO3 — 2Pb(NO 3 )2 + Pb02 + 2H20
&

ra H PbyOy , 2 HIA PbO @l 1 HiA PbO, 1 WWEHIHIHG fasm §1 Pbo, |
AE HI AR S +4 2, Selfeh PbO W oS 1 Tl Siardian ol staen +2 @l
PbO, T YR SioRice (it & &9 H) &1 wifq sIfafwan w2 gwar 2
AT HCI o FINES SEH i FAidd § Siferdiehd ¢ Hehal &1 89 a8 W o4\ |
W =1feT foF PbO Tk i siferrge B gafew sifafswa-

Pb30, + 8HCI — 3PbCl, + Cl, + 4H,0
H & 9 W faved w Wehd 81 S
2PbO+ 4HCI — 2PbCl, + 2H,0
(STRA-R SAfAfehan)

+4-1420

PbO, + 4HCl — PbCly + Cly +2H,O (STH=@id=a 3ifHfshan)

R 1INO, =% T iR €, 3@: PhO, qe1 HNO, o &= g arell erw-
&R At 2-

2PbO + 4HNO3 — 2Pb(NO3) , + 2H,0

59 Af9fsrar H PhO, &I 1INO, o gfd Mfshaar HCI 9 8 dret sifafshan 9 sfem
gt 2

Tr=rer stfeeRToT-ET fatramyrye



Fdft-wedi B9 P @ Afe o fiea € 9 ot ww T w5t fiedie-gen
faremes Bt €1 ST C30, (SRl e I SFHFO-T@N 4/3 €) BryOg

(Sl oA 1 sifefieo-g@&n  16/3 @)  den Na,S40¢ (S&l TeHt i

SRR -T& 52 ©)1

T 98 d@ © T fumrae siedfieto-gen e T8 7, #Efe s o

HEISH/ZIHR AR &l & Wbl arad o fa=ireass  sifaiieior stawen U
forT 1 ® d@ 1 SfRfietu-gemstl &1 e9d & 9o S el 9§ Jd el © T
I O, TSEeh! T SfisRdiontol e Bl B, SToNT-STer SfaRiiehi srareen
Iufeerd #1 C30,, BryOg TN S40,> wiefist &1 weaiei o frefafan wffeufaat

feardt &

(T HETHIEES) C30, I T &-

+2 0 +2
O=C=C*=C=0

BryOg (IESHISTaRERS) Hi T 8-

O 0
0\5 +6 +4||* +5/,';’
O:/Br Br—Br\ZO
4 | AN
O 0O O



Y THels oF dIRIfhd UXAIY] ST T o T TRV § STTT SiTaiehiul Taeel
il &1 THH I8 WG oI € fF C;0, ® q hET WA +2 AR sTewen §
q U I SRR s H § o TR oid 9@ 4/3 ©1 ardd § fRAR
aA Al A R ARG +2 qA = A e H YA Bl SH TR
BryOg ® fFR a1dl Sl Y% S 1 Sl STowen +6 € T &= el s

TRHTY] T SRR ST +4 | TH

IR R Sfed W@ 16/3 IRdfgehdl § R 21 THI YER § WIS S4052 # fFR

q T Fod +5 AT SFeEe g Wt el <l Howk W] YS9 €
TR FEHT AT h1 SAFHIRI0-TE& 1 S 5/2 8NN, Sefeh

T o Tedeh Hothl TRHTY] i SRR GEA AT +5,0,0 AT +5 @1

T YR B0 I8 Tt bt Gohd € fop foa=ircaesn stferdisheor sraeen i &8 |
W o =IfET qen ardfashdl AT u-gE IR 9= 9 @ yeSi¥a gkt 21 9o
sfaftad S@ off &6 fordt faviv a9 &t fa=icass iR ofawen f@, i &6 wHe
o =1fet o I8 e Sl SiferdieRur aTaen 21 ardd ¥ 39 wfivir foey o e
¥ oAfusw ol Sodiwo stoRemd ® (ST hedl SO BRI SUE ST HeRdl 2|
Fe304, Mn30y, Pby0, 8 311 TF Aifis 2, St fag sifwmee €, 5d s g
F1 foaaras siiw Bt €1 0%, T 0,H off fund sifoRiiehRor steen

STt 1 TS HE: +1% q —% T

A== fafwasti o Tqe o fau 3 fafust w1 wEm g € T ¥ uw fafy
AU hl STFAR-TE § URedd | eia © oden sEd fafy o eroemied
Afafan w1 < 9 faved fHan S uw o SR qon g H Au=EE| S @
fafestl =1 Teer @ qen safaa-Taiy ST TeSER ST WA il




3= arfufsransti &) wifa sierdierto-ea=ea arfufsraneti o faw ot fren o @M o9 9@
TRl dUT I STel SRl o g9 W 8 dfeUl 39 URl N Sifedio-wen fafy & &w
e L ®-

ug 1 : At rfueienl ae SarEl & W 9y fafau

ug 2 : AfhaT oF A T oh RHIST i fa@®t 39 WHS &l TEene, e

S u-g&n § uiEdd 2 @ e

Ug 3 : Y% TEY] ql R AYSTEA H SER0- e # gig A J™ hI A0
FIST A S70 TG T @, A U O W OT IS, itk 3 WA 8 S (A
et o TR T U erqmfaa B @ € qen Sua g effediehd el 8 w1 ® A foeiid:
e W@ T, d gufEn fF Fw 7 F Tgdg B A a1 fYRRHT den Sael o g H qf @
A STFARU-T=e S YR § Fuifa 7 &1 T

U 4 : 98 ot fifvea e o T afg efafwan S wiem § @ @R, @ HY W OH-
M IWPH TIM W SAIfeU, difeh AfThRepl qem IR &1 Fal A& R 7 AR
srfufspan el Areag o Ho= et ©, @ HY 31EA b1 SuAn shiferw) afs el A e,
@ OH- 3TEH w1 IR HifST|

g 5 : MURN] A1 IR B SA-310] SIgHL, 5k 9 Al AR TG TETST @i
&N Th GHM STl ofE SIS oF WENEH i §Em & W e sifew A
YRRl qen SRl W (I AR) SRS RATpSTl kT &N Uk GHE ®, A G
Haferd == stfafsan s 2

Y, BH FS IARN 1 T § 31 Tl hl THAL-

30T 8.8



TR ERFEE (VI), KyCryO7 I WIfEaH TehiEe, Na,SO; ¥ ofcfig weam
HIHZE (1) SAFF T Gohe T <A dTeft =2 A sifufsran fafaw)

'

g 1 : AMAHAT T S 3H TR ©-
Cry07%7(aq) + SO3(aq) — Cr¥*(aq) + S04 (aq)
UE 2 : Cr U6 &l Afrfieno-ge fafae-

+6 +4— 3+ +6—

Cr,0;2™ (ag) + SO42™ (aq) — Cr (aq) + SO4%~ (aq)

g Y did <hl 3\1‘_0@_ % IED SleshHI AHY \HT#@I%I(% qdql Hoehlse AT 3Y=dch %l
g 3 : Aedieo-gemst &1 gfg iR @ H TUAT HIGY de1 IR TH HHH
W'

+6 +4 +3 +6

Cr,07 7(aq) + 38032 (aq) — 2Cr®* (aq) + 380, 2 (aq)

Ug 4 : ik g8 AR steita Wemm | U= 8 W © 991 A1 SR o Al o6
@Y T GHH & B1 gEfY o 3R 8H* Sifey, fSe™ st s T 99H
S

Cry07?~(aq) + 38057 (aq)+ 8H" — 2Cr**(aq) + 3S0,* (aq)

Ug 5 : 310 § TGS SAURT I UM HitGC| Hfad sTI=a= Afafshar g s
o fou TE IR SUge el ¥ S oF SRl (A 4H,0) Wl ST




qg " § WHTHE EH WS TP © Wqfeld oEfteR stfufwmen weieRtor
fafEg

'l

Ug 1 ; GHIH0 F Bl °9 TER ¥ ©-

MnO,~(aq) + Br(aq) — MnOy(s) + BrO5™ (aq)

UE 2 : Mn & Br &l 3iieisu-ge fafeu)

+7 =1 +4 +5

MnO,(aq) + Br(ag) — MnO, (s) + BrO3™ (aq)

I 39 91 H GaF 7 foh WHTHS M FHIHRS 2 q1 SHES & ST T

U2 3 : AN § gig 3R M i UM SIS qen ghs iR gW % TH
HHE SR

+7 -1 +4 +5
2MnQO4 (aq)+Br ~(ag) — 2MnO,(s)+BrOs™(aq)

U 4 : il fafea i wegg | §u= 8 W 8 qe1 e e Us §HE
T ¢, THfaY Safeh STEN U WM oA o fay T 3R 20H- ST Sifgu-

2MnO,4™ (aq) + Br™ (aq) — 2MnOy(s) + BrO3 (aq) + 20H (aq)

Ug 5 : 3id H TESNH TETEH I UMl IfNT den W18 IR SUgEd §enm o
SA-AUSAT (T Th H,O 317]) i Siifeq, oy Fgferd sto=a= sifafshan are =t

Se-

2MnO,4 (aq) + Br(aq) + H,O(l) — 2MnOy(s) + BrO3; ~ (aq) + 20H™ (aq)



7 fafy gro < org-erfufsraneti ol StorT-srem Gqferd & € a°n o5 W <Al i Sigeht
Hfera safafsran o w2

o offee 5 o8 Fe2® smm @ Fedt smm § emame s (Cry07)?~ BN 3TRAT

mem § el sifufEe o= e §, fEd cnor e #1 ot s H

ST BT ¢ THeh ot gH frefafad #eg 38[ o

Ug 1 : IEJfAd FHIHIU F TS &9 § farae-

Fe?*(aq) + Cr,0,2~ (aq) —Fe** (aq) + Cr3*(aq) «evvvevveeeeeeeeennn. (8.50)
Ug 2 : 39 GHIRW & q Tg-Afafret | favwe wife-
AR 315 : Fe2* (aq) — Fe3*(aq) v, (8.51)
ITFIT 3TE : Crt8,0,27(aq) — Cr*3(@q) covveeeeeeeeeee. (8.52)

g 3 : UG AG-sifufehar o O den H # sifaRem 9+t wAmpet &1 dqfaa sifswl
ag-stfuferan ® erfafted wwmmEl & d@qfad @ & faw o & 2 9 o Fd R
SATRTeRTOT 3T -SATafeha o7 WAT] o Ty 9eet & Eferd ©-

Cr,0;27(ag) —» 2 Cr3*(aq) ceocvveeeerereenene. (8.53)

US 4 : TR WiEAH W OHOS grerell Ag-sfufsRE H O TWHIY] % HieW % fau H,0
qel H THI] o He o g HY Sifgwl 38 wehR e fefofaa siffwman fierdt &
Cr,0, 2™ (aq) + 14H* (aq) —» 2 Cr¥*(aq) + 7HyO (1) wevveveeeceeee. (8.54)

ug 5 : Tg-srfufsmanett ® oo o Wqem o fau soeeM Sifewl S etg-srfufswmanedt |
SRl 1 WA Th Sl W o fau eevedar Rl T ® AW SHl sl Suge

Ol Y TN KU AW i Fqferd HI U AR H IO 39 FHR faed -
Fe?* (aq) — Fe3* (aq) + € cvvevveeeeceeen, (8.55)
T STTIIA STG-SATTHA FT a1 X 12 7 TR T, 6 T IS 39 o

Cr,0; 2~ (aq) + 14H" (aq) + 66~ — 2Cr3*(aq) + 7H20 () c.vveveevercreeeereen (8.56)



A et -stfafsranet ® soieell &1 Hem §HH s o fou st erg-eifufwen i
6 ¥ TN ik 3 YR fora@d &

BFe™ (ag) > 8Fe™ (Aq) 1 Be™ (8.57)

g 6 : Al Tg-stfufEeet # et W ew qof ifufer wra € den I iR
ToeR e w3 2

6Fe?*(aq) + Cr,0; 27(aq) + 14H*(aq) — 6 Fe3*(aq) + 2Cr 3*(aq) + 7Hy0() ...cvvvveveevcrrrreans

(8.58)

U 7 : Gy HifSe fop @ieRtor oF S SR TRATOIST ) WE qe eyl §HH B TE
sffem weror gwiar @ for weienor § wRAOpE w1 W@ den ey % gl @E Hde g
g wiem Al @l TR Al SE YR Hfea sifey, S enelg Wemm | Wi €

9% B THHIO o I 3R HY A &I &N oF sIeR OH~ g STl W&l H dem OH-
THIHTT TH SR W 7, gRl A Fl Siew H,0 fera ifsu)

3TEXUT 8.10

THTE (VIl) 399 &g Aeam § TEleRs oM, |- oftas SRS |, der §
(IV) STHIEE (MnO,) H eAfeRfihd Xl €1 36 TU==ig=d Afafkan #1 @i+ ol
qdferd emafer stfvishan fafam)

T

U2 1 : U 8H el THie fored &
MnO,4~ (aq) + I” (aq) — MnOy(s) + 15(s)
U 2 : T -l Tw R &
-10

HTFHTRT0T TG -AHAT I~ (aq) — 1, (s)



+7 +4

T S-SRI MnO,~(ag) — MnO,(s)

S 3 : SATReRTOT 3T -SATAfsHa | | AT 1 Gqe e W eq foad 2-

21" (ag) — I (s)

UE 4 : O WA oh Hqod o U W IY=9EA fAfRal § TE AR 2 SA-370] Sigd
¥

MnO,4~ (ag) — MnOy, (s) + 2 HyO (1)

H TTHI] o Hqeld o T 89 &1 3R 9K HY 3R Sig <4 &

MnO, ~ (aq) + 4 H* (aq) — MnO,(s) + 2H, O (I)

Fiifr eAfufwan g Tegm | et 8, TEfey 4H o faw St & <l R 8w
40H- SIg <@ B

MnO,~ (aq) + 4H™ (aq) + 40H (ag) — MnO, (s) + 2 H,O(l) + 40H™ (aq)
H* T @ OH~ 3@ o AM &l H,0 | a8a T IRUMHT FHil a7 -

MnO,4~ (aq) + 2H50 (I) - MnO, (s) + 4 OH™ (aq)

Ug 5 : 39 IR U TH M Ag-iufhAet B oyew 1 WqeW 9 T fafy grr #d
gl

21" (aq) — 1, (s) + 2e™

MnO,4 (aq) + 2H,0(l) + 3e™ — MnO,(s) + 40H"(aq)

ARl HI G Uk HHM o9F o fau ofetetor erg-srfafear i 3§ e
AT 3T -SATH(HA 1 2 W o1 HW B

617 (aq) — 3l, (s) + 6e~

2 MnO,~ (aq) + 4H,0 (I) +6e~ — 2MnO(s) + 80H™ (aq)



U 6 : T Ag-AAHTRT I Sght Il SN o ARl H & 6 W T8

HIRTOT I Bl ©-

6l “(aq) + 2MnQO4 (aq) + 4H,0(l) — 3l5(s) + 2MnO,(s) +8 OH™(aq)

g 7 : Afqq goadd <uifar @ fr S 3R o TRHpSti @ W qun ey W gfe 9

et Hfer 2l

IR Frepm | &9 UE ergEH fafy o gus | ofd €, fed u faere Y geer =
GoReel TgEeh 1 TN 9 TR faerdd 9 96w € 99H 9 9 =agee R

Y oA fafy oo 1 wkdt €, fEH orueEiveE Gadeiidl HEe w1 WAN W
Rewe/iadics 1 Yookl T *1 <1 Thdl 81 TI=ET=d AT H GgaF &1 Fam
frefafed s gm fefaa foman mn @-

() afz #E Afers (S @ fordl T @ #1 B, SREES A Mno, ) WEgEs

(Self Indicator) =t wifa %@ %t 21 S« w==s (Fe?t a1 C,0° ) o1 i W

AT & g1 @, A1 g¥9 Fcafeg WW Bal 1 MnO, TEA T Wisdl 10 mol dm™3

(10® mol L") ¥ &8 BF W «ff Tl 1 1 9om Rl goish fKadt 21 398 qoafag

A W Afaefoa 8 S 2, SRl ST a0 S 1o Hicl HaHwwr- fufa
o TER 9 91§ € 2

(ii) ST MnO, o A § Bl 8, A o &g - YRede w@a: T8l e ¢, af o9 ot
g 7, S SUEEE o SifaH qn % SN B W W wWE Siedied giw Aew g
W T-uRed" w0 €| Sk el ST Cr,0¢ gN fean S €, S @ gue @l g,

cifere qoAfeg oh 918 I8 SEHA THA o i SATedihd ieh T8l Aiell W1 I8
T 3@ YRR I8 3TAfsg F1 gk i 2l

(i) TH o= fafy off SToew 8, S Uee SR g ft @1 THe WHIM chadl oA



AT qoh HfHd B, S 1= STl i SARiihd T Tehd 1 ISR o d T
2Cu?*(aq) + 417(aq) — Cuyla(S) + 15(2Q) wevevereeeeeeeeeeeeeeeeeeeeeae. (8.59)

zq fafy o1 STUR TS 1 RN o WY T8 Al U1 A1 941 SIS i gk
oA o fagy sifuferan 2, < sty=ei=m sifufman o 2

l,(aq) + 2 S,05%7(aq)— 2I7(aq) + S406%(AQ)-.crveeveerrrererrererrrreeeenean, (8.60)

7Tl |, S | stfecta €, KI % faead § Ky & ®9 § faoa 2

FeAfeg o W TETH TEEH S &1 Y wEfmathd e & 2

SR faa= 9 o9 98 9 T ® foh SteEvE fafuE o faer gHaEn g e
2l faom =1 78 %9 ot W B| Oad W P9 GHI WEAd q% S Ugfd i

sifaferar o Ha T (TH A1 3IfYe®) oF IR AR oo U H B oh ®9 H qU
AYTIA UG i TR THE-gig o ®Y H 3@ W@l ol

I {9 #1 BT HI FIW Fohe F faoed | gad, @ afufwan (8.15) o AR T
T s 2a B 36 U= AfufEa o SR fe ¥ S W TeieR % goad
TR R fh 1 AR 59 aA o &9 § el 8 qe HIR I h1 STq=gH
HR U o €9 § el B 39 AR § S 1 Scdsq gl @1 stfafwar ) e
fagq St gRafda & St €1 39 fau wiR dohe faomm ¥ f9& o1g &1 germeo

T SAEYIAF Bl Sl T BH HIW Tehe Hiel il Th aehl § WA &, HIW H 9 A
Tt Rl 3EH T < € TH g A § A% Tothe Wie Ted € qen 9 & e @
i T o €1 TRt oft e o @i off s TE it qen S iRl | g 8tk
STk o0 o el oh 3y W Uk & ET o uEiad R Al €9 Th WY




Sqfterd e &1 A ruEA qen siedietr org-sifufmeneti § Suftea @i w1 <l €
STFARTUT TAT 3TI=E STAfohAtetl & 9FT of | 9<iel oh ATl ael ST9=fad @&l i
Tk WY SuTEfq @ (Sl I 1 IR W 2|

39 SFhd WEY hI TUAId @WEY ¥ TH drefl [ a1 st [ - e w3 9
TR, S Y (S-SIE/Ee) Wi <Ml 1 ISR o foiw, 39 WA o < Yt
1 Zn2*/zn dA1 Cu?*/Cu ENI <WMN T &1 S § Sfferdiehd Tey bl u=fad @&y 9o
el foran S @1 o/ BH IR Hethe Hiel aled iRt i fieh Wethe ool ol sel oh
g W@d ® (fast 8.3) 1 <Al sfterdl o Siell ! oleu-Og g Sied @ (Sdu-¥g U eTehfa
H Th et 8, Toed 9refem wiNEe a1 SMifEg Agee o " ol e TR-uR’
& WY IAH U et § T qo 3T Feh Sieft o1 24 2) | =7 SF foeraql 1 fa
TH-TR 9 T gu 9gq 90 YeH fhar S @1 e den iR a1 Dl Sl UH qu
e o YU g g oF dR 9 Siel Sar 21 e 8.3 W Twiid W e &l ‘efa
o' Fed 71 e fom ‘ot (A7) feaf ® wan @, o et e o &g off stfufpen e
It 3R g o R 9 foRq-uR yenfed Tl et 1 few #i o #d & 79 U

fEm-vaE

mhzl—? e

EiEsiETU STUEEA
Zn—»Zn"+ 2e” Cu” +2e —» Cu

ferT 8.3 SfiFcr dor 1 NI THIS W Zn o S0 GRT 3c9=1 Foideid aTedt URue § ahele ae dged 81 det
& T HT TRYY AGU-UG o WA G Al o [G€TIT GRT GX Bial 81 4 <MSQ foh fagq-qare #i {en sl
& yaTE F fen & faeid 2

1.2Zn ¥ Cu?* T& SoloeMl &1 TMIQU Jdd ®9 § 7 B M D€l hl S ad
uTfcsleh AR o §RT Bial ®, S X g foea-um & yere o ®9 | g9 1@ |



2. T o H W Wi ° TR AR o A hl AR FAU-HJ o HEAH ¥ AFA ok
sAfermea gr foRq yaifed et @1 g9 S € fob iR iR 9 1 zef, §R ‘soiwie’
wed €, ¥ faqd &1 R gH W & faga-um &1 yae dag 2l

arfetert 8.1 298 K Wt o gotaeie Tawa-amam

A et Tfefie oF &9 | 91 5ol 56 oF &9 | IUMEd € 719 qe1 319 i g ael s
gRI <0 T B

ATRE (SR T e —  sEiE TEy) v

Falg) + 2 —2F 2.87

Co™ + & —Co™ 1.81

H,0, + 2H + 2e- —2H,0 1.78

MnO, + 8H* + 5e~ —Mn* + 4H.O 1.51

Au® 4+ 3e- —Au(s) 1.40

Clafg) + 2e- —2Ck 1.36

Cr,07 + 14H* + Be- —32Cr* + TH,0 1.33

Oyfg) + 4H* + de —2H,0 1.23

MnO,(s) + 4H+ + 2e- —Mn? + 2H0 15

Br, + 2e- —2Br- 1.09

NOy + 4H* 4+ e~ —NO(g) + 2H,0 0.97

2Hg? + Ze —HgA 0.02

Agt v e — Agis) 0.80

E Fe* +e =i " 0.77
Oqlg) + 2H* + 2e- —H,0, E 0.68

; I(s) + 2e- —2I- gt 0.54
E' Cu* + & —Culs) E 0.52
I Cu? 4 2e —Cu(s) " 0.34
AgCl(s) + & —Ags) + Cl- e 0.22

AgBr(s) + e —Ag(s) + Br- E 0.10

2H' + 2e —H,(g) 8 0.00

Fb® + Ze- —Pbis] 3 -0.13

S + 2e —5Sn(s) —0.14

N + 26 — Ni(s) -0.25

Fe 4+ 2e- —Fe(s) -0.44

Cr* 4 3e —Cris) -0.74

Zn* + 2e — Zn(s) -0.76

2H,0 + 2e —Hylg) + 20H" -0.83

Al 4 3e —Alls) -1.66

Mg™ + 2 — Mg(s) -2.36

Na* + e- —Na(s) -2.71

Co® 4 2e- —Cafs) —2.87

K +e —Kis) -2.93

—Li(s) -3.05

(A= ED Ea?:h‘r 1o 7w ® fF i I HY/H, &1 qorl | Jad S0 2

2. UM @1 o1 7% } TR 99 g HYH, *1 o § ged ST 2

EEJ

Tl 3RS o fawa 1 ‘Teieis fawd’ wed B AR soiegis stfufman W 9 oF 9
gt =iyl w1 TR Giga B (AR soire sfufwer § @ 79 ool €, O 39 U
IHSAT @ W AT AMEW) qOT ATIfHAT 298K W BT B, A TI® IoldRie W faua
1 UFeh TS fawa #ed &1 Wadl & UR, TEENH %1 Hifeh 3oeeie fa9d 0.00
diee BIAT 81 Y% ToiRie Affwma & fou soieeie fave &1 AWM iwg wfivie i




SATerefieha/ToeIfa STaee w1 MTufereh Wgfd w1 W9 B1 E° o RUTHe e w1 37 ¢ T
Tl I HYH, &1 o | ifas wifsaenel s 2 UM T T aef 77 2 f

H*H, % g1 | T% 3ao 7= ¢ OF% Ioeeie fawd sgd mewqul 21 319 &
Jgd @ @ ST et ot frerdt ¥ 9 o g soieeie sifufwanett (stoeEm
i) o A SoieRe fawa & | difcie 8.1 H U MU € Soieie tfafsmansti den
Tl o 9N o IR stfush faear @ o onTelt wen # wew

|9
afufspanetl &1 Tk Hewyel o erqeEiveE eifutmen €, fwd etferdteRvur qen
IUTET WU-HY T Tl TW UGS § M WHR Hl Heheudd famm 9 & W €
fawfaftea (Classical), STiaRiE qAT SAFIHO-TEA| 37 ThHeUlsTi o . MR |
ATRITHTOT, ATHIH, SRR ( ATaAISe ) 9 AT (eae) i THzm =
gl @ fem o ofdia  offedfieo-wen &1 faufo few wn 21 ¥ <A
AMRAHIUT-HET T AT Toaei fafuar =i efafeansti & awieo
faes o STl €1 o sfutmaet & wR o o fawifoa feren wn @ - =,
3Toeed, foRemae qen STEAUH| Retem 0 a1 Soaeis WehW ohi STIRUT i
wea fopan T B (etew erfufsmeneti w1 soleie stfufwanenl dun 9el & stemEa o

SHen SHAPALN =ldl %l

EH

8.1 frafafag wivis o Yo @iferd w8 &1 ATRIRU-H& k1 FHuRor swifsu



(%) NaH,PO, (@) NaHSO, () H,P,0, (%) K,MnO,

(%) CaQ, (¥) NaBH, (B) H,S,0, (S1) KAI(SO,),.12 H,0
8.2 TT=IlerEad amTeRT o T@Mehd ol T SATFEThLO-&AT &1 & qUT S 9ROl i

MY HY U FW 82

(%) KI, (@) H,S.0, (M) Fe, O, (=) CILCIHL,OH (¥) CH, COOH

8.3 frfafaa srfafmarst &1 sTo=mia=a sifufearet & ®9 § ofifac wnfia &9
T GIE TG

(%) CuO(s) + Hy(g) — Cu(s) + HyO(g)

(@) Fe,05(s) + 3CO(g) — 2Fe(s) + 3CO,(g)

(1) 4BCly(g) + 3LiAIH,(s) — 2B,y6(g) + 3LICI(s) + 3 AICl; (g,
(F) 2K(s) + Fy(g) — 2K'F~ (s)

(F) 4 NHj(g) + 5 O,(g) — 4NO(g) + 6H,0(g)

8.4 T 9% W FATHA ek 7€ UREd el 2

H,0(s) + F2(9) — HF(g) + HOF(g)

39 fafswan 1 sTo=ET=E Sifae nfya i)

8.5 Hogos, Cryo?~ T NO, H TTHI, HITHIH AT SIS i SHIATHI-F&AT i
MOMAT IS WY & I MR 1 AT SdEY 9o TEH Sl (Fallacy) b1

TSR0 TSI

8.6 Frfafaa difienl & oo fafau

(F) TR (1) FEe (@) fwa () gehe

(M fe (v) siaaEs (9) afesm (1) 9ehe

(T) A=A (1) Ge®he (F) hifHTH (1) ATFamEs



8.7 31 wiel #1 G dAR HIfS, T FET —4 T +4 T KT A AEISH -3 I
+5 b hi SATRAehTT Sfereer Bl €|

8.8 STl fufohietl H ToH TRATFERE dA TEENH THARE SadhRE qdl
ATEEEREEH B ®9 W A e €, Safh SSF qel TEfdeh 3R shael
AT Ras o ®9 § g 2

8.9 31 srfufewranet =i favy
(%) 6 COy(g) + 6H,0(I) » Cg Hqy Og(aq) + 604(g)

() 03(g) + Ha04(l) — Hy0(1) + 205(9)

AR T 3= Trefaiad <0 9 foa s sfaa =i @2
() 6CO,(g) + 12H,0(I) — CgH1,06(aq) + 6H,O(I) + 60,(g)
(@) 05(g) + Hy0, (1) — HyO(l) + O,(g) + Ox(9)

ST AT A=y STfafehatetl () don (@) o TN &t fafy e

8.10 AgF, T Ifer Aifes 21 Ak o8 =9 WY, @ =@ Afeh s s1fq et
iR 1 wifd s e 21

8.11 ‘v ft TF SRFRE dqA SUA™F o g AfafRar 9= ®1 S ©, a9
AAEE o AU H Ta Sfiehu Terwen 1 ANt qe Sl o
YR H S=aaR ST 3Tael &1 AMH ad 21’ =6 aaaed & Sifaed o

30T T BT
8.12 T UIUN 1 STIheidl shi ohd THTU?

(%) Jaft g ARy T aul STl TeREm WHTHeSHl & siiadfieia o
fife oft Sfefg W oSz o7l o o foTq B9 Uoehlgioter UoREd THTHE 1 ¥4
sferfioieh o &Y W o i 22 39 ATl o forw wafea sroedim=a weie
gt




(@) FAESTH hmEiTh AlTh o HE Togien 37 oM W ed dies Ty el
HCI 1| T Bt €, Wq afs fasor § sioes Sufted &1, @ e S & o e
I B ©, 2

8.13 fr=fafea ifufshenetl ¥ sifadiepa, UafIq, STiadi®Ne do Tqa™es T
REEIRLS

(%) 2AgBr (s) + CgHgO,(aq) — 2Ag(s) + 2HBr (aq) + CgHsOp(aq)

(@) HCHO(l) + 2[Ag (NH3), (aq) + 30H™(aq) — 2Ag(s) + HCOO(aq) + 4NHs(aq) +
2H,0(1)

(1) HCHO (1) + 2 Cu?*(aq) + 5 OH~(aq) — Cu20(s) + HCOO(aqg) + 3H,0())

(¥1) Napa(l) + 2H04(1) — Na(g) + 4H,0()

(T) Pb(s) + PbO,(s) + 2H,S04(aq) — 2PbSO,4(s) + 2H,0())

8.14 frafafaa sifufsmzneti d o € U=Es gEgche, AESH de siHHE 9
FT-3AAT GHR 9§ AR = e 872

25,02 (aQ) +15(s) > Sy Og *(aq) + 2I(aq)

S,05 27(aq) + 2Bry(l) + 5 H,0(l) — 2S0,2~(aq) + 4Br-(aq) + 10H*(aq)

8.15 afufrar @ gu fag =ifNu & aeHl o wgeidH 9 ofiadiers de
TEgfas Akl § TEgemfes ot I TEE

8.16 Teforfaa sifufewan i et 2@
XeOg*™ (aq) + 2F" (aq) + 6H*(aq) — XeOg(g)*+ F(g) + 3H,0()

AT NayXeOg (fShT Th 9T XeOg™ ®) & @R ¥ W T§ afufwar § =
fsht foeTer waha &2

8.17 Tr=fafaa safufsmanet o



() H3PO,(aq) + 4 AgNO3(aq) + 2 HyO(l) — H3POy(aq) + 4Ag(s) + 4HNO3(aq)
(@) H3POy(aq) + 2CuS0Oy(aq) + 2 H,O(l) — H3PO4(aq) + 2Cu(s) + HySO4(aq)

() CgHsCHO(I) + 2[Ag (NH3) 1. (aq) + 30H—(aq) — CEH5COO—(aq) + 2Ag(s) + 4NH3(aq) + 2
HoO(1)

(¥) CBH5CHO(I) + 2Cu?*(aq) + 50H (aq) — 1E TRad =&l

39 faferaieti @ Agt @ Cu?* o HaeR o fawa | frepd famrferq)

8.18 317 sorae4 fafy gru fr=fafaa i sifufewaet + dgfea sifvw @
(%) MnO,~ (aqg) + I~ (ag) — MnO, (s) + Ix(s) (&= HieaH)

(@) MnO,~ (aq) + SO, (g) — Mn?* (aq) + HSO,~ (aq)(3Tia ATEAM)

(1) H,O5 (aq) + Fe?* (aq) — Fe3* (aq) + H,O (I) (3Titg Hizam)

(F) Cry0;2 +S0,(g) — Cr** (aq) + SO, (aq) (3T=iT Wead)

8.19 frAfafaa sfufsransti oF THiRIol =i A Solaed au sfadisw-gen fafy
(e weEm W) g Gqieid hiIST qel g SRRl SR STUEFehl i Tew

ShifeTt—

(F) Py(s) + OH™(aq) — PH3(g) + HPO,™ (aq)

(@) NyHy4(1) + Cl03 ~(ag) — NO(g) + CI(g)

(1) Cl,07 (g) + HyO5(aq) — ClO,(aq) + Ox(g) + H*

8.20 frefafaa sifufirar @ o9+ @ GoAd o wT Tohd W
(CN)2(g) + 20H™(aq) — CN7(aq) + CNO™(aq) + H,O(l)

8.21 Mn3* 3T faead o S/omft &1 ¥ Tl STHEIUET W Mn2*, MnO, 3T H*

A < 21 3| eAfufswan o fog dqfera smafe weter fafaug



8.22 Cs, Ne, |, @& F ¥ T¥ dw& &l 9g9M SifIC, S

() ohadl UM SRR 7ol TEd Hidl 2|

(W) el ST SRR STael YR il 2

(1) SRUTCH: q YA SF| SRRl STereen Yei¥id il 8
() 7 ROTHS IR 7 & ocash SR SFaree YSi i 2

823 W1 o YhEHW W FANH i WAN W @l Wl g1 FARA i AfreRal
TR Bl 31 HoweraiiauEes 9 ifufar sk 30 siferkar &1 R fFan s 21

S H B A 39 T qRadd o fau dqfaa s fafau)

8.24 3H &I H I T Aad WRON &I FeEdl § Fefafad ge o 3w ieeE
(F) Hefoaa s1emgsti oF AW aaisy, S STHMYaA i ifufewan wef¥ia & Tehdr 2l
(@) T2l 99 uigeti o M Jase, s A9 ifuferan yef¥a #X Tehdr B

8.25 wEfeh ot Tmivl ) icdres fafy & wom ug o emifEn 9 oF SedsH
19 g Stferdieheor | Efosh SiferdEe 19 qef Siefar™d adt ©1 10.0 U™ STHIEn aen

20.00 T SATeRdTST g AEfeeh SAfdEe i Tl SAfeshaq ABN Wiw 81 Hehdl 872

8.26 WRUM 8.1 H @ U A« fawal 1 WeEd@ 9 IfAF amsu fe w1
AfehTRl o = SAffeman H9e 2?2

() Fe3* a1 I7(aq)
(@) Ag* T Cu(s)

(1) Fe**(aq) T Br(aq)
(*) Ag(s) T Fe®*(aq)
() Bry(aq) a2 Fe?*

8.27 fAfafed § 4 Y% o foRpq-sTused ¥ Wa ISl oF A9 SIS



(%) faeer soaeie o W AgNO3 &1 Sl faered

(@) ®IfeTH 3aaeE o 1 AgNO, &1 et faeram

() wifeM Tolaie o WY H,ySO, 1 a7 faerad

() wifeT goaeIe & WY CuCl, i el faemem

8.28 T=ifaifEad oTqsti &l 3ok «iavl o faorad H § fowods &t &@al o %A |
fafEw- Al Cu, Fe, Mg @2t Zn

8.29 ¥ fSu T WA soiege fawdl & SR W «gstl i Sl Sl STI=ae
&Adl o %A H fafEt-

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

Hg?*/Hg = 0.79V

Mg?*/Mg = —2.37V, Cr3*/Cr = — 0.74V

8.30 39 Mool e w1 fafsm wifsw, foew frefafaa sfafeman e &
Zn(s) + 2Ag*(aq) — Zn*(aq) + 2Ag(s)

CERCRIEUEDS

(%) HM G SHHRIS B A 8?2
(@) 9o o o[y & aew S 87
(1) Y Toeie R BH drelt sifafwand = 7?2



Tehdh 9

HYDROGEN

LR

T Teheh o AT o 9I€ 3MU-
o Sad RO H TR i feafq i A uRons i & oar "o
. TSN oF oY qA AUMRS ®R W M &1 faferdi o1 qon 39k ol &1

U HT Tehl;

. TEERgNH fRe UeR fafmd d@l § YR Sl e, STfvas  qel

ST AR & 9 7, 38 9Ee 9o,

o THoh TUN I FHHA °h YR W ITARN T&IS qe A TRl o IR hl UM
Y Teh;

. IERINE St 1 urEE fee yeR fafim faem gwef W fek e ©, 98 e
T WY & FSR N GG 5ol | FR HT Hohil q1 A oh GIH0T hi GHSA Hohl;

. Y S 3R STeh Hewd o Gay H T SAFTd hL TWohl;

. TESSM TFHEE 1 GCE TUE Hohil qo 36 o ! fafeEl 3 sHeR Tl ok
YR W IYINN Tl oh ST dell TIeR0 i o3l i THg Tohil;

. SORA-=A, TRA-IYG, SARMA- Y5, TESSHET, BESSH  tefreree
TG S 1 WHE ok el SR ST Y qid;

. STl 1 T o SR W Heh ifder qe TEEeh O 1 auiq Y Hehl|




" g FEIS T SifEger a &1 Yo # §ag UV SIfageiaT % @H A ag dien
T W &1 gE wfas ¥ St & yg@ 9id & w9 ¥ ghewe] gar &1

Yopfd o e T deel W SESSH i HII-HTEAl edH 81 3Eeh W] | Uh Wi
qN TH TFRM F1 21 Al TEgeH # e fERAmE Hy o1 o &9 ° 7, 59
SRS (Hy) 84 1 F1 9 I8 a4 § fF eRgem o a@t &1 gom o i
Aifieh ad 82 BIESISH 1 SYAN S-Gid o &9 H Hich AAH & qoh HEHis
St &1 gt w1 Gehdl 1 3@ Uk W Y BEGISH o ST WEw o SR sed
HY Fol|

EESISH 2Mad AR &1 Wo| e §, FE ofed GRol U BEgeT o Sfead €M faas
% fawg W B S AU SMA §, ofed 9ROl W dd goieRie o oh STHR W
afeerd @d |

SESISH 1 TR ford 1s! ¥1 Uw W@ THE SwRaH soiaeie fame e enget
(ns') oF TAM BT €, W Mad Rl oF Yerw o ¥ Helfud ®, Wit @Y WE SaloHl

F AR (ns? np° IO oA % WY STEd GO % Weed o § watd ©) =
GTd St T a8 W U e FH B 39 YR eRSeH &R Uigel o guedr <t
2, S U SoioRid AR THHHE 3ME 9 §1 WY € U8 goeT i Hifd Tk SoieRd
TEU Y THHUNT EH S B GR uigsl oh WHM TRgieH, AlHuEe, d¢ie Ud
UohEe S €, iy e uRftefe o suet aR wrgetl o faada swe etE e et
el § TS wifcoreh SATTAer Tt <uiar g1 Jene § S{ET e o US H BESISH slioH
¥ sAferss gHFQr S {1 Li T AH 520 kJ mol™!, F T 1680 kJ mol™! TS H =T 1312 kJ

mol~! | F' B % wAM gty o) qen fafe qol @ Wge Bl BESRES U
agd W FEHarSt Afieh o 21 fRameiierd o eMuR W =8 Bl i ol § %W "l




2

5o Wl % &R YISl Td ookl § GHMAT S o STaNg S9 SrHEHad ot gear 2|
9 TR Y9 U8 € T 9 ofed GRofl H el Wl Su? BESSH U gelee sl I
T A9 (H*) <1 €, TSeh SR ~ 1.5 x 1073 pm ®, S HMHM WHOEE T 3
AHR 50 ¥ 200 pm T ol § 9gd FT | UROMHd: HY oA fewen § T& o @
T TR WANS A1 NS ¥ WA @l € oTd: Uk Al gER % hRU 3U A
RO § ST T T ? (ThH-3)|

eReRgeH sEie H oAfdaged dd (JElie oF FUl SegWH 1 70 Ufawid) € den uE
GREFASA 1 W@ dcd ¢l 92 UR-g8Tfd (Jupiter) M M (Saturn) W SATUhI:
TESISH Bl €, TIClifh Ul Blh! Wehld o RO TE Yeal o agHSe W HH HAGI
(SEAHMITER T 0.15 gfawrd) ® o St @1 Hge ot | gRgier dol Y-qddt qen
TEETR § 15.4 gfawrd 9 &1 fafor sar @1 9ge steen ® wia & oifafed F' ey

AN SIq-Shdehi, HEEES, W, TESES, TESHhET IR & 3= AfThl | 9= Sl 2|

TrEgeH % o guente wifeaw (1 H), sg@REm (LH = D) @en gEfemm (LH =
T) B4 1 941 MY HAF o Hahd & fF 3 goeenf s Te-g@ ¥ &8 f gid €2 3
Il TEEeh @ g # WeN % IUR W UH-gR U e B WM erEgieH
(Wifeam) ® @ig = T 21 s (N9 ‘9 gegor’ ot e S €) | T aen
ZrEfeam o e § S g2 B €1 T 1934 § UH MR oei eles W Iy
ifaer faferl g1 2 T SME AT BESISH o HHEMTe w1 YRl i W e
RN U g ol




TSN 1 YgE gueenti Wiean 1 sgdfem dif wEeed H 0.0156 WiavE o

gera: Hp & &1 § fifed #1 oefeam &1 @iz amm 1018 difeem woomgedt & o
ZrEfeom & ] 1 21 3 geentinl § O ohawl grfead Aed @i a (i, = 12.33 @)
g qe1 <[ Sl a9t B Holl i ScafSa e 2l

Hfeh THENhT o Soiaiiieh forard WWH §, THieIY 3ok TR o1 ot oo q9H 2|
TThT ohael afaferan =t fd q&a ¥9 ° orqe fafim su-fomiem woedt & wror fm gid
g (Eroft 9.1) derfy wifdes TN § A GHEqR WH-9R § FR % HRO A g9
gl

9.3 TTEEEeNE o @t faftar (H2)
YTgel den g BEgRel ¥ SRERgeH oM %I e fafrEr B

9.3.1 STEETESINM oA okt FARTITTen farfir

(i) ;98 SEER TSR Y q Ry o W Afdfehan ek oS Sl -

Zn(s) + 2H(aq) — Zn?*(aq) + Hy(g)

(i) I S g 1 Sefd &R & @ afafran oo ot o St -
Zn(s) + 2NaOH(aq) — Nay,ZnOy(aq) + Hy(9g)

aifezy fSere

9.3.2 TTZETSSIN oAl STUTeh ST

THeh eIy Yo WIUROT Yokl shi o 8 & W1 @ -

. AWay ~ Ja} o fa
(i) ®IETH TS opl YN h AR S a; [Agld -3 @ Sleeleglsi Ak E"ﬂ' Sl



2

2H,O0) " s mmr g s~ 2H,(g) + O, (g)

(i) M IME eESSH (> 99.95%) fohet Soieiel & o™ W@ U AfEH eEgieuEs o

STefta faerad 1 TRY sToen | fagq-eT9eed wUa) W &1 S 2l

(iii) ST faere o foRq-sTueed g S den Gifeam eEegiaEe o sfeEifrs fmfor o

SEERgIeH SU-SAE (by-product) o ®4 H W Bl B fagq-erred d ¥R dwed
TS W : 2 Cl(ag) — Cly(g) + 2¢°

hUTE W : 2H,0 (1) 22~ — Hy(g) + 20H" (aq)

% Afafrar : 2Na* (aq) + 2 CI™ (aq) + 2H50(l) — Cly(g) + Ho(g) + 2Na (aq) + 20H" 2

(iv) TGS IYUET ik i 39 A9 W TG SAUH i IuRerfd ¥ ag ¥ sifaferan &

W SEEESSH W el &l

C.H,., +nH,0————-nCO+(2n+1H

IR~
CH,(g)+ H Og) —F—CO[g]+ 3H, (g

CO T H, o fasmr =i arex {1 ed 21 CO T H, &1 I5 g AeHia aon o= *e
BIESIhTEAl o HYAUU | 1Y A€ Bl 3: W ‘HYQWO T’ A1 ‘A=’ (Syngas) i wd
g1 TSt TR afganel (Sewage waste), TSR, ISl &1 SX&I, THE! i Bio 3R
U 9w 1 Sl 21 hie ¥ THE R SR i &l Wil ol CshieliEiel’ (Coal-
gasification) Fed ©-

C{s)+HO(g) =" CO(g)+ H,ig)



fatg o Sufterd weH HFISTRIEE &1 S e I o uftufd o W § foa
h I WSlSElS@lﬂﬂW chlq#ma'fm%-

CO(gl+H.Olgl— "7 500, (g1+ H. (g)
_-.L)Ll i |-\E‘-l —-?qja— o ...|-\.L:I1_l al_-.g‘.'

g 99 ' SR 9 gia-efufeman’ (Water gas shift reaction) el 81 sdaH | ~77 wfaqwr
SEEESISH w1 3l Scqee 3ol WAl (Petrochemicals), 18 Wfawid whiel, 4 wiasm
STl foerarl o faega-eraeed qen | wfawrd Scared o Ul o et 2

SRS Th TR, TUEH qe1 WREA Seeial 719 et €1 I8 o1 ¥ gash! ael 9o
T ore[ereiiel B1 Seh au SEEINEW & 31 sifdges Tor @relt 9.1 ® Ry w2

SrEerEge fua (fepdt off o1)) 1 TEEfTR EeR Wkl 8% a% &Y T e
g T fran St 21 H-H a4 fadiem woedt fredt oo o < WAEt o Twa oy
o fou sifierdd 21 39 929 9 9 R Frsky fiehrerd 87 98 36 R o N0 ® 6
SIERIZSINM 1 3Heh RATpsti § foaie ohael 2000 K oF 9 o 0.081 Ffaer & g
g, S 5000 K T SghT 95.5 Uiderd ek UEW Sl €1 %9 H-H S Tedl o Rl el
qM W TEERgieH Tueeha fAfsha ?1 ord: foe emeh W wreTH fafewon gr axeifverss
BTESISH 1 SURA fohal Sl 21 S 389H T Faih 1s! zoreRife fo=ma & @y 3Tquf
2, 3: TE oW Gt qcdl oF WY WA il B SEEEgNH sffdfemaet o () T

TR BT RN T H <l 2l (i) T Tele UeUT ek W 3T oAl 2l (jii) SR

FT TR ik Thdl Gegdiseh a4 a1l ¢




AU 9,1 FITSI oh WHEATIeh! & UIHTUGeh a9 Wifdeh

9
T EESA (H) I (D) Zrgfead (T)
HUET FEare (%) 99.985 0.0156 107"
TSI TH-HR/g mol-! 1.008 2,014 3.016
TAH /K 13.96 18.73 20.62
T /K 20.39 23.67 25.00
/g L 0.09 0.18 027
TersH W/ kJ mol ! 0.117 0.197 -
A Tedt/kJ mol! 0.904 1.226 -
w-faErsT T
(kJ mol) 298.2 K T 435.88 443.35 -
FHAATHF 34/ pm 74.14 T4.14 -
A Tt/ kJ mol ! 1312 - =
SRR Tdet/kJ mol™! 73 - -
HEHANE 51/ pm 37 - -
S B () /pm 208 = _

SEEISISH o1 WHEA Tefeiad stfuaferaet g e fan S @-

AT oF T TTAfeRaT ; SIEERgieH BelisH o WY SAHIGhAT i BRSNS BolEs <d
5

H, gl—l— X, [g\ o ?H}{rlilg: (X = F.CIL Br.I)

TSR 1 rfaferan SR | oft T Hendl ?1 SMAEIN o WY SRS I SAETIHAT T
2|

STRATRAST o |1 TTATeRan @ o8 Sraiiedist o @Y ATafeha ieh Sl sl 81 8
sifaferan gerer SomEd (Exothermic) 8-

TN T A9 N
2H5(g) + O2 (9) ” 2H,0(1);

A - 2859 ky mol

TIEATEEIS & WY TR : SEAEeST o WY fafeha ek Il At 2-



3H., |111 1+ N, Lg' T »ZNH, Lg'

bz

AH® =926 kJ mol™

ST R ST wEn H 99 fafy 9 g YehH g §AmE Sl @

3N oF WY Toham : SRR 3=d a9 W & U1gstl & W fhan ek 9 TESRES
AT & (STHN 9.5)1

Hy(g) +2M(g) — 2MH(s); &1 M &t =1 &1

ST AT AT & AHATZES oF WY ATARAT : SETRSH FS UIg I bl el
foeraq qen 3Tk o1 (ST § A foramsfiar) sffedrse & eifuforan otk dma urgstt o
Ao Y 3 B

H,(¢)+Pd* (aq) > Pd(s)+2H" (aq)
vH, (¢)+ M, O_(s) — xM(s)+ yH, O(])

ShTef~Teh ANfITehl oh AT TFATRAT : SR &1 Sufterfa ¥ SEerRgSH wEis AT 9
Afaferan stk w2 TEwyul SEifTR SEgHId SR I g1 SSEune.-

(i) oTeafq el i Frohel SR w1 IUfefd W BRGSO I W WE aE (AR
qe et =) W e @l

(i) SN 1 BESHITAHT FU4 W UfeegEe Ww Bial €, S M Towkhierd o

STgafad 8 S B-
H,: CO+RCH=CH. »RCH.CH,CHO

3QTEYUT 9.1



frfafaa 9 SeereeH & Afvfea w fewof wifse-
()FAE (i) FifeT\ (jii)ypraR (1) s

&

(i) STEERESSH Fl- i FNEE (CIN) P H ve=fad & & au @d gl g

SHFNFd B TESSE A (HY) TESFENEE & &9 § ot 81 H T8 Cl & 7% TF
TR JTH T WA BIh Teh TEEaSTeh 319] &l 2|

(ii) STEEESISH Hifea™ oF g SAU=ad Biehl HifeaH TEgEe ol 81 Uk Soeeid qiedd
T TEESH T TR 8okl e Nat H- o1 fmior s 2l

(jii) STEEEENA HIR (Il) SFFAEES HT HIR HT T SRR STaee § =i HX <l
2 3R @WH W, S Uw Heddioeh o] ®, § atfedieha & Sl @1

. SRS 1 Uhdl g5 STWAN I o Gewor Bl €, W1 ARfesh o aen

ATESISHT Ak ITARA H hTH ATl 2l

. TEEESSH 1 SN Tg3Edw aaefd dal (S9- ey, foden onf) @ ot o
o Iaaed | Bl B

- STEETEEISH 1 ST ek hi(eh T, GEIa: HEHA o Scasd ¥ gial -

CO{g) 1 2H, (g) s 2 CH,OH{1)

. TIEEESST %1 SN Hifcreh BEgES o o | Bl g1 (W08-9.5)
. SEEESISH 1 ST Afd ST WEA (S9- BESSH FaNEs) & a § g 2l

. UTgHH TohHl H SEERSNH 1 YA 9 uTg SNEEel &l o B TUdafad i § gl
2l




. WHUeE BRSNS qUl SSRGS E h1 SUAN hdd q dfeen H BT B
WHITve BEgNE W] (ST faE omeh i TeEdl 9§ SReRge o fadet § s €)
1 GIHIN AfeeT w1 S aelt egetl i HaE W el 4000 K T qrd US1 Y <l g

. SSRGS 1 ST fafer THUM § UYohe U o &Y A fehan wman 2

- SRS 1 STAN € Yol § T Seared o forw foman S @1 Wuwa Steredt dom
3R fog wfed *1 ol & SEergior &1 ¥AT 69 & ®9 H w4 ¥ 3 o9 B
I $UF YOO Hod ¢ SR UL qe 3T T ki g W SIS SN U 3ifurer Sl g
w2

ereRg ffvaa uRfeafal o Scpee T & erarman ome Gt qcll o WY GAN Sl
fgerht ifier amh €, 5= TEgEe #ed €1 3R E frdl o &1 wdie 8, @ eRgEe &
EHy (SSETTREET- MgH,) o EH,, (STETREET- BoHe) BRI R fen <1 wehal 2

TEgEel &I dF fafe gftel § anffera forar mam 2-

(i) SAAH I AGUMEA A1 FA0-FHH TRSES (Saline Hydride)

(i) TEEASIR A1 AUk BESRBS (Molecular Hydride)

(iii) dfcTeh a1 SRATHR U g8grEe (Non-stoichometric Hydride)

=fih o AR d, W S=a fagd o Uefd o B €, SEEESNH % 9
RIS FifTeh s &) FEfd geich aifea g1egiRe (S LiH, BeH, o1 MgH,) H

el WegAS® O YA STl 1 S%gd: LiH, BeH, W MgH, W WeGdST wgash

(Polymeric) ®TeFT Bidl @1 AR eEgRS 3W e ¥ foreia, samqeiiel a3



e W ITElel B €, qenfy e-wuigei o nfea wEeRe fagd o1 weM wid € 8K
fIgq-eTTee g SReERgSH TiE W o el €, S SRgRE H- oH o e @i
gfte e 2

W =

oM~ Tifera : ” Hy (g) + 25

AU BESES Sl oF WY faEhdE w9 ¥ fafeha ek SEeRgSH 19 W ©-

Nall 5]+ FHLO[aq ) — NaOH aq) + I, (]

feAform TEgee WURY 99 W O, T Cl, & T 3ffehamiicl 21 31d: STl ST 74
ST BEeEe R fRa S B SEREIEEy-

8LiH + Al,Clg — 2LiAlH, + 6LiCl

2LiH + BoHg — 2LiBH,

SEERgS ATUHY TEseAih & del o WY WK B 3Mfvaesh Aifieh ot Bl 5ok
9 GURFIT IIEIT CHy, NH3, HyO T HF B gfaen & o stengeti o eregiom difitent
*1 i TESEE A T | HEHASH B o Ul I orugie Afen B

3T TEEEE 1 YA: MR 396k TEH WG (Lewis structure) | TUf&eh el i
e el 1 Hen W e e

(i) ST =T (Electron-defecient)

(i) TS URYIE (Electron-precise)

(iii) ST WYg (Electron-rich)

TR A TGRS, S|l AW U Ul Jeidl ©, WO ogd-Oed forad o faw g
TAFA H HEA YAt Bl 21 THRT Sl TEEARA (BoHg) €1 a&d: 3ad 9Ruil ok



139 ot o @l ae gl = Al S €1 Y gk SAeeR Wl odel TEd €7 9
oY T Hi Wifd wE H T T AR B T

TR RS eRgEe B W oEE-HE o fy smavas SoidgH i Ge Bl 2l
Aad WU % 149 O ok WH T TW URR & AN (F¥- CHy) T F,
SOheTh I SATTHIG o Bid B

TR TYS TESES oo SMTUed Tehish! Toidd W o &9 § IUfeed e 81 3fed
ol o 159 ¥ 179 9 q% o d@ 39 UHR ok ANTE o9 & (NHy § Uil g,
H,O § < @ HF ® 9 Tkl g 2id €)1 9 3ok =aer 9 o1 o7uen w@d €7 3
TEH AR o ®Y H TR A ¢ ¥ TORAIA ed &l Iod [agq-RmcTshdl aTel AT,
- AEISH, SIS del TSt o TSRS W UhlH! Soldd TH BH o HRU
qusti o erggieH s oFar €, fSoh HRoT SYupeti § HWuE el )

33gUT 9.2

1 MG I 3TUeT % ¢ T N,O 91 F o BIEggel o FooMich Seh o o Gd He&dl
o BEgEel ¥ 7 g4 82 %Nl wasy)

[y

NH3, HyO T HF o fifieeh 9T o SR W 3eh Felieh W F&El o BEgsl 9

FH T AMMET, WG N,O,F i 3I=d IR & HRU TESES| H TEGSH 98 I hi
& STAEE B 3T: NHj, H,O T HF o Faeich 390k off & 9e&ll § 3=d B 2

A AR d-sclfeh qUT fsclish oF el § o4 &, BIolif @ad, 3fed aon A o ot



YUY 39 TR F TESEE A g ¥, TS O H et I @ CrH TRESRES a9 B
TH YR ok TEYES S TH fagd w1 wer wid €, fohd Sl wieiehdl SR o
WE wEem TS T TESNH # AT o RO AU BEEES o fawd I wHm
IREGHIHTMAT B0 €1 SIEWRTEI- LaH, g7, YbHy 55, TiHq 518 ZrHq 3475 VHgse
NiHo.6.0.7 PdHg 6.0 31 T8 eSSl | ferd Ted &1 frem wmp 7 2ran 21

94 H Ig |l S ol foh 9 BESRel o ug-Sioieh H glged Sfauel feafa ws
w0 €, T s fom feeht afiads &1 faefa som et ©1 wera: 3R Sfavenmed
TESRES’ hel T, T a% H 31T ¥ I8 T g7 fh Ni, Pd, Ce T8 Ac o TSRS

! DEHL TM A1 o I TGRS U Sk og 1 gol d e STeth W@d 1 Hehl
el W TEGISM oh ANl oh 07 i IODIA AT STl TGS Afuferans
gRI e Aifieh oFH W 925 ®Y 9§ g el 21 $9 ol (S9- Pd TH Pt) ®ENH
o JEg AT i THEINTT F Hehdl B1 31d: 3¢ ASRU-H1A9 & &9 § Yga fohar S
2| TTFSINM WSHUT Ud Sell-Wid & &9 d 39 07 & JAN i Faiel AT 2|

3qTeYuT 9.3

T BRI TE a7 3s23p> o SAHR W PHs SHTTT?

[y

7Tl HERRE +3 T +5 SRR STaeen i@ €, qefd I8 PHs T8l ol €1 Fo

3 A oF AR SEERgSH o Iod A, qell AggH HF P H e TR
LT YRR T AU BeRa®d pHs b foa o1 w9 T |

el wSital 1 Tk 988 WM W g T B He TR W O 65 Wiav Wd e il



T oIS 95 Yfaed St gl @1 el i Sfifed W % fau o uk et i 71 ww
T fqueyl faeas 21 gedt # Gde W Wd 1 fawer sk wEE qE 21 fava @
afehferd Stei-amgfd |Roft 9.2 # € T &

|ARUT 9.2 Taya &t marferd STar-3mgfd
i HYut % |
HeHM (Oceans) 97.33

W BT (Saline lakes)
T A FUSAE W95 (Inland sea) | 0.008
Yt T% (Polar ice) AT TeHMI

(Glaciers) 2.04
9™ 9 (Ground water) 0.61
e (Lakes) 0.009
TeT-3ATZdT (Soil moisture) 0.005
AHESTE AT (Atomospheric

water vapour) 0.001
AT (River) 0.0001

9.6.1 W1 o Wifaer Ut

T8 TH VEH q WEEH 59 {1 A (H,0) de 9t 5 (D,0) & sdifdsh o1 groft 9.3
¥ feu T €

FEHa Jee (F9 e S STeRdl) W Wl oh STHMMA TUN W1 HRUT S oh STUST ok

o forga eTegioM e &1 BF1 21 3 o % o i o BESRE H,S AU H,Se Wi

IO ° S H Iod TeHih, =9 F9UAIh, Iod AT FOAT, Iod AId FAT hH1 HR]




EESISH-SeF w1 BFT 81 3 Sal % o § Sl i fafyme wow, ardim et
g3, fgya ool qen qdEdich oF WM Se9 el B 3= N % Rl Siaded H
Wl 1 HEwu e 7

ST T I=d AU HET T Iod FEHIMIRAT & Sifal o IR 91 ey o 9

1 T WA o fau STREEl @1 aertaal Te WiivEl oF SuIT=E (Metabolism) W STU[eH
o A o Ty Sor U Su fadiEe o1 e e @1 9d yaE et o Wiy
SRS oY Sl €, Y wewdis Aifieh Si9- Ueshieid qe srEeEee Al wid o
faem i 2

9.6.2 STA hi |IEAI

G-y § Sl U Sifehd 3T9] 1 3T HIV qeT O-H STl U o HMF AW 104.5°
qen 957 =S €, 9 o 9.1 (%) W Wi fewen wen B sreufuren ffea etop fe 9.1
(@) o qen fot 9.1 (1) H WA & N H enfdeat fqeAd <witer -2

26 -

104.5° ot o
I H H H
(&) (@)

H
()

S|

T 9.1 (%) 5 1 afehad G (@) 5 9] fgyd & &9 4 3R (7) ST & 379 F Afeieer sy



AU 9.3 HoO U D0 o wiifaer Ut

kL H,0 D,0
e T/ g mol | 18.0151 20.0276
T /K 273.0 276.8
F% /K 373.0 3744
farem e (Enthalpy of formation}/ (kJ mol™) -285.9 -294.6
AT T (Enthalpy of vapourisation)/(373k)/ (kJ mol™) 40.66 41.61
EEGRE QW‘ﬂ (Enthalpy of fusion) (kJ mol_l) 6.01 -
3F=d W & AU/K 276.98 2842
T (298K)/g em™ 1.0000 1.1059
@ (Centipoise) 0.8903 1.107
WEEAIE /C7/N.m” 78.39 78.06
fagd-=Teidl (203K /0hm™ cm’™) 5.7x10° =

S H fohecla gy I 7| agueHid @ W 9% k1 fREciHu Yk Sfa
®Y H B B W A d9 W IHRT G T SRl o €9 H Bl 21 9% H T
S W HH Bl €| Heid: 9% bl Zhel Sl § okl @dl @1 Yiashret o sl § ue b

Ude W S 9 1 Fde FHNYA (Thermal insulation) & hidt 2, fSa@ Sefta Shem
gifera &l 1 98 qen wiRkfeerfae (Eological) 3fte @ a1fa weweyl

T uF sifqeafe fafan sEgem sTEf¥d WA (Highly ordered three dimensional
hydrogen bonded structure) ?} 5 fo 9.2 o <witan @ 2

X-freoll g1 wderr W uar wen ® fh 9k fhwd o oo W] WX ST SEgieH
TRt ¥ 276 pm T R IGERRE ®9 ¥ BRI @ B

TEGSH oy 9 ¥ Je5 fosgdd Th WhR &1 Gl SO oA &1 3 5% Suged sTaR
o D TE AR Il SFAHT H YL HT Thd B



o 9.2 9% &1 g

9.6.4 ST oh Tk TOT
Sl e usiel o Wiy erfaferar hear @1 o mewyul sfufwand frfetea -

(1) SwayHt gepfa : S 3l 9U GR-SF &9 § SHUER Hidl g1 IFd: TE SHAUH B
S TR o HEH § ST NH3y oF T19f 37 o ®9 H 91 HoS oh | & o &9 H

FT HIA -

H,Ol)+ NH.(aq)0 OH {aq)+NH;(aq)

H.O1j+ H.S{aqi0 H,O'[aq)+ HS [aq]

Sl o Td: WSTuEe (Td: ) o Frefoiad w9 § weid fRer ST wehdn -

H,0(1) + H,0(1) f H,O"(aq) + OH™ (aq)
-1 B2 -2 -1
(=17e) (#m) (Tt =77%)  (FgHl &)

(2) T ol STUU=E TR : =9 for[q o g o1gedi g Sa 6! ¥ SRR

A eroafad = S e-

JHLO 1)+ 2Na(s| — 2NaOH (aq )+ H, (g



Iq: g ATAfHa TEgieH o Y@ G o ®9 § IwE 2
YHTY GIATT HT kA § A O, H eAfrdiFd e B
6CO, (g) + 12H, O(l) — CgH42 Og (aq) + 6H, O(1) + 60, (g)

TR GRSt HyO 1 SToioH H ot i &-
2F. (gi+ 2H, Olaq) —4H" {aq )+ 4F [aq)
+ O, |11|

(3) STA-2AUgeT FFAFHAT : STt 1 Wagdih Soo e & HRU 3§ Yol STerrer o7
U S Bl T8 e S MR ol e § W 81 hoeewd $o e adl

. A N q
HeHATSI FMTehl ol SIeT-3AqE I ?[ Sl %—

PO (8) 1 GHL.O(1) > AHLPO, (aq)
SiCly :f_l] | “,;EH:_(J:'_IJ > SIO. (5] 4 4H(‘-l|::u1j]

NT (5)+ 2H.O(1) — NH. () + 20H {aq)

(4) grege-Tarem ; Sofa faoaq | sHe a1 Soditsd a9 & €9 4 feeaied fhy
S Hehd 1 Wl 1 GUH T GeR 9 B e-

(i) STEHAfS <

(ST | Cr(H,0), | 3CI |
(i) ST S

: BacCl,.211,0

EEERRSIECIRS S|

)



.24 o
SIS0 BIT ( Cui H, ) SO . HO
( Cus0,.5ILO A DN

3qTelUT 9.4

CuSOy, 5H,0 H foha SicT-310] BTegieM s+ R FIE &7
gl

Shelel STl 1 Ueh 3T, Sl 9 hIGh o sTed (TWeHdASH &) ¥, TEgieH a¢ g |
2| 9l o 39 WR 0] SUHEEAe 2

AHA: o 61 ST T g5 8 21 (TgHed #1 o faeraeian T el 8 gehdt 7)1

Se Sl YAl i g W aedl €, a9 3Hehl ikl Su9 faeiaes o &9 | Bl 81 98 i

AaUl Sl ol g1 Sl | Surterd faeEniiel shfewam qen Sifvem oo, (S gEgST

A, FANGE q1 Gohe & &Y § Wd 8) IHH! FHORAl oh HNU B 81 HoX i
QA o A A W 3 T 2 21 foeraeiiel chfewam qen HifyE @@o @ ge S
1 ‘gg ST’ (Soft water) Fed &1 g ST WIEH o WY AT ¥ O A 2

FSR W WIYH & WY TeAHA/TIET 3@ g1 "ad, S wifeam @ieRe (C17H35C00Na)
Bl 2, FR Sl o WY AR ek weE WieRe & w9 H rEafid 7 3 e-

2C-H . COONa| aq j - M |i';'1q >
(C-H,.COO), ML +2Na'(aq); M Ca /Mg

3: HIX WA YIS o AU ST &l B I8 WU FAUH (Steam boiler) & faw o



BN €, Fifh U9el & &9 ° TEW wEu 9 W ®, Ed 9 Fafas & g o
S 3 S €1 ST 1 HIRAT & THR HT Bl -

(9) TR HIRAT
(99) TR IR

IR FORAl S H hie@dIH qel HIIEH o BRSNS e i Sufeefd oh hRu
eIt 81 STt 1 ererEt wmeRra Frefafaa fafEl g7 ) T S @-

(i) ST : IaeH T Ffha § Mg(HCO3), T Ca (HCO3), o foeraeiiel efeor s
sfoerRiiel Mg(OH), @ CaCO3 ® dRafdd & S €1 MgCO3 & gl H Mg(OH,)

foetad-Tohel S=9 il ®, 37d: Mg(HO), 3Taeifud 81 a1 &1 36 379eid i DT 3T
2 foran s 21 W s € 93 S 2l

Mg (HCO,), — ™ 707 pg(OH), |+ 2C0,

Ca[HCO, |, — T FEE_caco, L +H,0 + CO,

(i) oFmeh Taf¥r (Clark's method) : 30 faf o 99t = =t uRerfead AN &1 #SR < o
firen fean Sl 81 word: Shiewa® wEME 9Ul HEYEE TReledEe Sadfid 8 S 21 9
DR S HT foran S 2|

Ca|HCO,) +Ca(OH), —2CaCO, | +2H,0

Mg(HCO, |, +2Ca[OH), — 2CaCO, |
+Mg[OH). + 2H.O



39 YHR HI HRdl 5 H faoraeiial shfcqam den S & FNge 9o Gothe o &Y
¥ ¥t WA oh RO Bl {1 TS (XU FHIaT) Seer § L AL w1 S Gehdl B

30 Frefafed fafeml g R fFan sm wshar 2-

(i) g Eer (Hifsaw FHEiAe) o SU=R ¥ : Yed 98l ok 5 H faeenia
ey T TAREE FEe 9o Gethe o @19 forar &ieh sifaerniial #EHe a9l e

MCL, + Na,CO, — MCO, | +2NaCl
(M = Mg, Ca)
MSO, +Na,CO, —MCO, | +Na,SO,
(i) ohoem fafu-wifesm doerHiehe [Sodium hexametaphosphate, NagPgOqg]

HURE €9 § ‘e’ Hed ¢l 99 I8 SR S H Hmn S ®, q9 ferated
sifaferan <1 ©-

Na PO, 5> 2Na™ 4 T‘f;‘14F{,;{_)f;;

M™ 4 Na, PO — [Na,MP, 0" +2Na*
(M = Mg, Ca)

I RUTEA Wbl Mg2* W Ca?* @1 i faeeq o @ 2l

(iii) 3 fafm= fafér (lon exchange method) : 3§ fafy =1 ‘Sefiemge/mgfee faf’
Fed § Vogad ieaw UgHMIfafashe  (NaAlSiO4.3H,O)Slielienge/megfee  (Permuitit)
el | Tedl o foy difea Ueeiifem faferche &l Naz off for@ @ehd B1 #oR wia

A Tuor oo W fAfatea fafma sitafea 2 o

ONaZ(s)+ M [aq) - MZ, (&) +2Na' (aq)
(M = Mg, Ca)




wWHfee) Sistioige & ¥ W9 9R Gifesm qof ®9 ¥ 99 e W1 €, 99 S gifean
FARES fae@q g IUER HUPY AT J: WA & oh AT GAs4 (Regenerated) Y
forn < -

MZ, (s1+2NaCl{aq) — 2NaZ s 1+ MCL (aq’

(iv) Evafya I (Resin) fafer : ooisal #3R ST &1 G301 &I ®9 U GyIfva

o

v fafeees g feean San @1 gg fafy Siefeize &1 qo o et <@ @1 e

fafae S —SO3H TYEged Teg HEfeh 0] Bd © 9 WA ¥ SAfoed e g1 S
fafem ™= (R-SO3H) &1 T8 ¥ STAR HTF R-Na # Uiafdd fFan s 21 ©F g

AP T S § SURAA Ca2t WH Mg2* 17 § faf™a &ieh w3k Sl &l §g o ol €,
sl (R = WS BOmA ®)-

2RNa|s '+ M* laq! > R_M(s)+2Na' [aq

IS 1 S (Regeneration) TIfean FiRigs faetaq faeme fwan s 21

S 1 ITAM (Successively) HARA-fafoaew (H 34 & ®9 o) qon HomeA-fafaes
(OH® & w7 #) A ¥ vaifed & W Y5 fa@ffa (Demineralised) den faemaf

(Deionised) S/ 9Tl feran STl @-

2RH(s)+ M aqi0 MR, s+ 2H [aq)

e fafma o 39 YA H, H &1 fafma S ° 3uRed Nat, Ca?t, Mg?* @@ 1=
YA g B ST ©1 Weld: e 1 TSR Sl © e Siol STl 81 S 2

*0 A fafma o <@t uwd |
RNH, (s)+H,0(1)0 RNH..OH (aq)

.RNH}OH' (s)+X (aq) f RNH:.X (s)
+OH™ (aq)



OH- 1 faffma wot & Sufterd UMM (S€- CIN, HCO5~, SO,27) §NI @il 81 30 UK

o OH~ 3TFH oA fafma ¥ o H e 9 ifuforen e STl &l 3]EH X <l
2|

H* (aq)+OH (aq)—> H.O(l]

YATEA de FOTEH fafmaet o T 9o (Resin bed) 1 STER W& qUf ®9 F B W €,

qd 3= ShAY: T TR q a9 &N faeradl 9@ erfufRan wueR qeifa o) feran St 2

9.7 ETESIS UIGHATSS (H202)

SRS WIS THh Hewyul WEA €, S qaieRu- s | e den oimife afg e
(Effluents) oF SUER o ®9 H &H Al 2

9.7.1 M ot Tafeat
g Trefafaa fafeel g/y s s g -

(i) 9RTH RIFWEES I TAhd hich qA S I YR TS hl HH J@ TR ATSHHRA
Hich BIESISH TFATES WKl fehal ST -

BaO..8H,O(s) + H,S0O ,laq] —» BasSO, (s 4
H.O. laq )+ 8H.O(1)

(i) 39 YR I W TRAhd Gothe oo o fagq-oTaee Ao ¥ U RIGHEs

Uehe o STA-3TTee W eEgieH WadEe Wiw fehan sl 2|

2HS0 (aq) > HO,SOOSOH (aq)



2HSO;(aq)+2H"(aq)
? + H,0,(aq)

o1a g% fafy gammemen § (D,0,) 99 & %W o A 2

K,5.0,(s)+2D,0(1) — 2KDSO, laq) + D,O, (1)

! L !

(iil) TTESISH TIFEES 1 SNEiNeh ST 2-Ufehauieerial (2-alkylanthraquinol) &
T iRt gy fepan Sl 2

Yl TTA

« " >HO,-
-wfrmtenfeia (Serfiepd 3e)
T fafy ¥ W (~1 SiaeE) BRSNS YUeEES o fehtu Sie grn e fern S R

JOATH FH A W 3HhT AHT hUh{ TRGSH TURAES hl HIKU (FTHARTER 30
Hfaerd) d X foran STan B1 eEgieM WIS o 85 WY deh WigUl Bq A @ W

foetaq 1 o9 WEUMgds wUF a1 W1 81 a9y i feuelifad (Frozen) #%ch

IS TR GRIES I ki STl 2l

TS o ¥ TEgNT WaHES o TEH (31fd gowt o) s9 ?1 3Heh geA ifaw
o1 wRoft 9.4 H fRw ww ©

BEGIS TFIEE Sl o Ycieh 3T o @1l fasoia 21 98 8RSe H,0,. HyO (T

221 K) 1 ol B SR o SYeled 30 Siasr Hisal ol BESe WedEs foee @i
A Higdl (Volume strength) ‘100 3T’ 8l €1 ‘100 SR’ H,0, Higdl § IRy

78 T % 1mL H,0, faera= & quf s1qee & woa®y O a9 <@ W 100 mL
TR g Bt B SR H T8 ‘10 3MFdA’ oF &Y W o= S €, 1efid sTeR! Hisdl 3
i et



3T&XUT 9.5

10 3T H,0, faee &t amed aRerfad &

e

H,0, & ‘10 3@ faeem’ &1 a1d € f&F H,0, & 30 fao@d 1 1 fofet wee am
& @ W 10 feae sAferdsm 2

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

2 x 34g 2241 a9 ST

68 g

ST HHIRLT o STHR W 68 UM H,0, § HHe ¥ T I W 22.7 LO, W
BTl A a9 T§ 3@ W 10L felex 0, 30 & o6 fu 922 sTewas d6 shf-

68 x10
H,O, = 99 4 g =30.36¢g

: 10 T H,0, i1 Tmed = 30.0 g/L 21

I 3: HL0, T 2l

TEGNH WEE &1 GOl STUdd Bidl ¢ THI Wogen den 319 Weeen H gEeh!
aTfoess =T 1 fo 9.3 & <wifan mn ©



=T .

\Jﬁ.ﬂp-m
147.5 pm :“‘1”"-5“

____x__xga.a-
(&) 9 gregen (@) eM yrae

e 9.3 (%) WGF graeen § HpOp &1 =T fzder v 111.5° 81 (@) 319 Faeer & 110 K @9 W HoOp #1

Gl fgder HI7 90.2° &1

9.7.4 TrETAfTR TOT

ITAT AT RIS WeH H RS WEES SAUEEeh qe Sk Res, 1M1 1A hidl
2| F® W stfufemanet 1 avi e fme s w@n @-

AR 9.4 EIEEISH Widass & wifaes T

T/ K 272.4 = (5 298 K)/gem 1.44

FIEA /K 423.0 FITTAT (200K)/Centipoise 1.25

M- (298K)/mmHg 1.9 TEEHF (298K)/C*/N.m” 70.7

= (268.6K W 3 ) /gem” 1.64 fae[ =Tl (298K)/Q" em’ 5.1x107°
(i) 3T=efg ATeEm ° H,0, STadIeR® o €9 B-

2Fe™ aq)+2H" (aq) + H.O; (aq) —
“Fe™ [aqi+ 2H, O]
PhS(s)+4H.0, [aq) — PhSO, (s)+ 4H, O[]

(i) ST HiegH ¥ H,0, 3T9aeh o &9 H-



2MnO; + 6H' + 5H, 0, — 2Mn“* + $H.O + 50,

HOClI+H,0. — H, 0"+l + 0.

(iii) &R "em ° Hy0, AR oh &9 H-

2Fe” —-H, O, — 2Fe® —20H

Mn* +11,0, - Mn** + 20II

(iv) &= A1eAd | H,0, 3T9aE® oh 9 H-

[,+H.O, +20H — 2 +2H. O+ O,

2MnO; + 3H-O, — Z2MnO), + 30, +
2H-0O + 20H"

YRSl o WS q9E U H,0, STqsfed g il B
2H,0, (1) - 2H,0i1)+ O, (g)

uTgell 1 T qel &R k1 GeH WM (S g ® fifgd wWdl €) w1 Suftufd & R
SR faferan SARG et 21 31a: 38 A9 & ®R 9 g hid A1 @i aei o 3R
o @ S ? 1 gREn T e o &9 6 frerEn S @1 39 ge o o1 9 X @l S
g, i ot eEgeH WadEs & fawhel sed +1 Ufd w3 2

H,0, & 9% &4 W SUIN o R0 TEeh S S ¥ gig el o1 W@ 81 39k
9 I A= Ky 1 @ B

() <freF Sfem o ST SYANT e iRl Ul el oh oS o ®9 H femdr S 2
gt (Antiseptic) & &9 § 98 IR H ‘WeES’ (Perhydrol) I § &= Sl €1




(i) SHHT AN WfegH WaNe qe Gifegd Weneine o o | fwen S €, S S=a
HIfe % TUHSIRl & fau ST )

(i) SHRT ST BEGEYAM, RS SN, WE-ScE e et (fathereafe) &
Gy | femen ST 2
(iv) ST H H,0, 1 ST &, IS Hi I, FHS], dcl, 61 Afg o fois ek

(Bleaching Agent) & &9 # feam Srar 21

(v) 3T H,0, w1 ITAN qaferuid (BRA) TWRM (ITROREEI-FARU- 4307 H, =]
qen Sl dfewE (Effluents) STER H, HEAES o A0 ¥, difed Aol oh faQ
RSt genetl gAedtua onf) # feran wmar ?

9.8 W <A, D20

I oIt foega &9 @ Tt Rugedl § =2 7w & ®9 # aun fata sifaferansti =t
fopanfafeml o steed ® H oAl ¥ TUHT IURA WA % AYd YA R A Ik
SEi H SR (By products) @ ®Y H Bl B AN Sl @ wifdes 7O WROi 9.3 | fXu
T W S 1 SYAN SEIREY & 3% Aifie 9 o faw faren Smar @1 Sereond-

CaC, +2D,0 — C,D, +Ca(OD),
S0, +D,0 — D,SO0,
Al,C, +12D,0 — 3CD, +4A1(OD),

9.9 TTEEESINH &M o &U |

BT W SigeReeH Afus AEl SO Hod it €1 o (SH-ETgeRg e, B, Ta .
3MfE) 1 THH 3MfUeeh AT, SAHM U1 TG o Sed | Had Sl o Sfihe HROM 9.5
¥ gwie M g




T GO G W ? TR SEengeH, Ul o (WHM ESUHM i) qol W A et
Foll g HY Hehdl 8, BTcilih SIZeEgieH o Jgd H UgWe Ul ¥ +H T 21 had
SRS o SATIES § UgUeh Bi| (STEEEESH o 1Y SEAReSH & SRf§ o ®1 |
Suftarfd o &ro) T facier o At 9o o So fafI (Inject) H W SEAEESH adl
eEsAtRiST &1 stfuferen €t @ U, ewite U (RF9d eReResd Wi S §)
T H1 SN W@ Afeul Faifed SEeEgeT o TH fafdel w1 AR 99H Hel o
U2 ok W G 30 AT 3Afueh BTl SEERgSH il 20 ¥ W 39T L sfad o fmar S

Tohdl 21 3T foaw wET Aeft I HT oTavIhar vedl 71 fuE-f wrgat, - NaNig, Ti-
TiHy, Mg-MgH, & o 3l &1 ¥anT SReRgeH &1 %8 AEl &1 9YeRU & 2q &
ST 81 39 G A Siuehisl i SIEeEeS oh Hhel WANl Wi oehicUsh dehiehl ohi
e F % fag wted fme 2

|ARUT 9.5 fafva oMl g7 229 ¥ Hod Sl Uidt, S|

AT I |
e W U 52 EIEEEIER) TEEESA L B Sicos |
et kJ ¥ (T e ) ( SE-TEET ) ™ ( FE-3TeET )
wfd A 286 285 2220 880 5511
Wi T 142 142 50 53 a7
i feex 12 9968 25590 35 34005

59 G o wrdl fosheu ‘grEere arelereRen’ B e rdferawen w1 g fagid S
1 TO TSI AYE] THIT TESSH oF ®9 | AFHT qe WENUl 2| BEgeH 3eferereen
F &I A qA AG-Fol h1 R0 foRpa-e oF ®9 H 7 TR T o €9 H g
21 BUR <9 H Ueell IR TR, 2005 H RY YA § SEEEgN Wefad daeql & 3
oM ok ®Y W W fRA T YRE W Safear aed & fau 5 wiae ewemesE fhta
CNG &I JIRT fhal Tl 9% ¥ SEeRgSH i Jiaviadl ¥R-¥R STighadd &R d% 9k
STaA

STl STEEEEIS 1 ST $oF ol o forq- Scared o forg fepan mar @1 Qe srem




F1 W @ R onfeih 9 U owr qen SRERSSH o R Hid h Ud oW ar au
T GehT qUT SHhT SYANT sl o 9 U & Heh |

Q9T
BT ohael Ueh Sl W Ik Had ToTehl WA @1 T€ Too ol UREEN Y
T U FZH S 21 TS 3EHT fafire oraer @1 gHeh diF gmeentie wifeaw

(L 1H)T =gdifam (D =n 12H)11g13&?m ( TaLH) € e 99 § ohaat erefeam
feamafera &1 &R urgefl qon 2oiiod o GOHdell o ddSg 3Heh AT oN ok
TN e TR o gerer T fEar T 2l

SEle U eSS Sffdege acl €| Yo ofoeel W g Yeal oh argHed W el Wem
ST, BTl e SToeel § Yeal &1 ¥ag W Afqaged dw@il o ohd | TEgeH
H A R

3 WEEl 9 WY SR gfa stfafeRan (Water gas shift reaction) SR SEEEGSH I
ArENfiTer Scareq foman Sl 81 98 9ol Wi o fagd-STTeed o WE-Sced & ®9 H
W Bl €| SEERgNH WEE Thoey foasT TOed (435.88kJ mol~!) @ o
WASA o WA UHhel 99 % O SIEAH 21 TH U % SMER T SIEREeSH
IYAN WHTUEg 2 (Atomic torch) H fRAT ST ©1 Hele®y AIIHM ~4000K e
TEH W €, S Ie9 Toieh ared urgetl i afeen & fow suge sl 2

e A9 T EEEESSH I (aFe TId o R0 Afehd Bl B g8 omdn |t
dcl o Y IUgE aifeerfaal W Gge el BEeRe oAl g1 el BEeEel i i
Fftr-3TafE A1 AU (Saline) BIESES, TeGdASh A1 AMVaE TRSREE qUl Hlfcah
T SREEHHOTHAT eEgRe | avfiehd fhal T @1 3 BESES oW @& o
gR-4Tg TESRS SUYH SfUwHE T SNvash TEgRS (SIEWTEY B,Hg, CHy,

NH3, H,0) <1 R St o STcafueh Wewd B Ulfcaeh B1SgIEel 1 SUANT SEEESISH

o SIARIfGHI (Ultrapurification) e SIEERgSH-GUE g HILAH (Medium) o6 €9 |



eI 2

SRS U BRSNS eollge, STof, STt Heter, oedfa = anfe wewergol =ifient
#1 faem srueem afafwanet gm B @1 uigwHa fuafwaet ¥ aw o
ATFATEE HI U1 H TUfId FHIa1 81 AN -STEIH o SIZeEgN &l ST Tohe 3

¢

¥ % ®Y H Tl B aRd: 9o § SEEEeeH % STAN YSUUH o o &9 |
gl B (BTEgI 3Teieasa )|

Sl fd W, SEAEd del STEE ¥ Syols wered #) Tt ud Sfasw e
T g Afadeyl ?1 SI-3oRe ¥ 3G ST qOT T TAEAl K1 WHIF srawen H
ST FUR WA 8, S Shaved o Aewyul gk famr &1 a1 & 1] 1 dfehd
GTEFT % SR AU Yo Yol et ©, fod i 9% § ged S U oy
o W A BEGSH SeF o fau SURE B1 WA (%) Yo YHhfd & SMUR W T8
AEfTR qon oA At AfTRl § oW faamas o ®9 H FEER FRA g (F)
T SUH (3T ol &) T oF ®9 H FeeR HA T a4 () IE FE YER
o IZSE ST B1 STl W 3k ooull i ATk W Yo ¥ el ok © Wl €, S
IR He o AU SR 1 ST 1 SRR qe TR HhaNal Sfefiemse iR

Gyl e fafmael &1 SYA Hieh X HT S 2l

at WA D,0 T 1 Hewqui Aifitw 7, forert fmior wemor siar o fowgg-etoees
R T Sian @1 9k ST it Rused § uew & w9 § R S 21

ETESISH WSS H,0, i STEHACE ST Bidt €1 SUehT SUam Sfeifies foRsm,
sfrfyr, ggwor-fagsmn, sienfes qen =i 9fege ST=R H 925 9 9 a1 S 2

AEMH
9.1 TEGNH oF IoldiMe g™ o SMUR W fEd droit H @l Refq @t

I(FTETd 3T

9.2 TESM o U] o A faf@u qen sdEe f& 37 gueenfisl &1 $omH



U 1 B

9.3 gmE aRfeafae o TEgeH Tsh WEifvas i oden fgmdfvas &9 ° 1 9rn
S @72

9.4 ‘it TR’ W W SEEEGISH 1 SR hdl g1 ST Fehdl B2

9.5 faga-staeres fafyr 3R SEEReSH 988 TR W ¥ YHR T9E W1 Hhdt €7 39
FohH H dEd-STIEEd 1 9 JfHHT 7?2

9.6 Tr=fcfad Tl ! qU wHifee-

H‘f-: [:g) + Mn'n{‘:’}n {SI ;}

(i)

0 CO(g) + Hy(8) ——

Il s
C.H.igl + 3H,0(g =

- )+ 3H,0(g) ——=

Eil

Znis) + NaOHiagq)

(iv)
9.7 SEETGSH 1 Afufepamiiea o Ui § H-H a4 &1 359 Tl o qRom ®1
faa=m wifew)

9.8 TEGM % (i) TR A, (i) IoEA IS A (i) TR TS A W
M9 1 THd &7 SN gRI HEEy|

9.9 WA T qEEfTR sifufehanstl o ¥R W daRy fh solee™ = sESEe &
HFA-hH Y AT B 2

9.10 T 3T WM FW B T (C Hop 4 o) FIEMTH TESEES o5 3T a1 &R 1 Hifq
FHE HU? T IW H FFFETd e

9.11 SRHEHHMHAE B12EEE (Non stochiometric hydride) § 31q &I THZ B2 o1
I & urget W UH ARl Y SN HLd €2 ST I I AFHT SEEY




9.12 TESSH WERU o oIy oifces eEgEe ¥ ThR STA 82 HHwmEy
9.13 shdd 3R afce § AT BESSH el Al BEgeH € fhd YR &

T 7 HHSEY

9.14 NH3, H,O T HF ® ¥ forger siegiom o o1 TR0 Iooam oTuferd € o
7

9.15 AT TSRS WA o WY Yool AR hich M Scuel hidl &1 g TEH
CO, (St U guRkfed Afemaes &) 1 START &0 Y Tehd B2 THEY)

9.16 fr=AfafEa =1 safted wifsu-

(i) CaH,, BeH, @ TiH, i 3! Fadl g3 TogqaTeiehdl o hH H|

(i) LiH, NaH @ CsH 3Tfeh U1 o 9gd g ohd HI

(iii) H=H, D-D @M F—F ! S7eh se-foae ool o agd gT ohd A

(iv) NaH, MgH,T@T H,0O & 9gd §U 3T9=&e T[0T o ShH ||

9.17 HyO T2l H,0, hl HTEHA hl ol Hifsu|

9.18 el o T&d: WIS § o9 &1 99 27 SHh 1 Hewd 27

9.19 F, o W it &t sifaferan H SAfadishior qen e19=eM o Usl W fomr #ifeg
Td aaey o HH o Sy s/ Etia g 2

9.00 Frtferfaa sfafnet ot R

) PhS(s) 1 ILO, (ag) >

(i

W MnO, (aq) - IL,O, (agq) »
' . g

CaQ(s)+ I[LOEg)—

(iif)



O AICL{g) + HO() -
(iv) v =

Ca,N, (s)+ [LO{1) >
v) = ALY
ST Hl (F) TA-3TT5H, (W) AUFAI=T (Redox) a0l (1) S sifyferanst
o ofieha ifaTl
9.2]1 9% o TURU €Y hi L&A H1 Iee@ HiToT|
9.22 S 1 STEUR TE TR HoRdl oh 991 HROT ©2 0 Hifeu)

9.23 Hyelya oA fafmee fafy g #eR Sa o g3 o fagia wa fafy =t
forer=rn ifsTul

9.24 STl o IWALH] TEHE hl T el TER(Th IR0 feAfEy]

9.25 TEGN YIRS o STadhRe Td AU &Y i Afhatet] gR1 gqemsu|
9.26 fomfifsa 5ot & w0 sifaferan €2 97 9 W A S HeRar €7

9.27 1 faafafsa =1 ga it dg-wEeEl ® S 22 Ak A, @ 5@ suEnh e

ST ST Rl 27

0.28 SoHEd Te g YUl | Sl &1 SURIl i GHLABEU|

9.29 ST 1 i | 0 W faeFs & ®Y H ITANT S 22 U8 fHE WER h
fifireh-

(i) STl el € 3T (ji) STe1-3Tq8ie Y Tehall B2

9.30 H,0 Td D,0 o TUN &l WMd gL FM Y H-d B fF D,0 1 STIM
YI-YAISHl o &9 H oA S Ghdl 872

9.31 ‘STeA-3T9sre’ (Hydrolysis) e ‘Sie@is’ (Hydration) W81 | a1 3T B2

9.32 TEUNT TESREE fFE PR FEidw A ¥ fd e Wo w1 WE H g
T 22



9.33 TRHE] SHIH 15, 19, 23 TAT 44 A dd A SRS § faferan &
TEYES T €, A SRl Yhfd W ST oA AWM HIN? WA & Ufq 39k AR H
T Sife

9.34 v& UM (1) FENES Td WREE FENES w STO-STe () WHM S,
(i) 3T & WS (i) A W@ 9 Afepa wwEn S, @ o9 fea-fea fafm
I R SN HU? &1 METTh &, T-l THEeh FHIRT ey

9.35 H,0, foRS &Re & &1 H i =aer &l 22 fafay

9.36 TrefafEd 981 § 319 F1 T9ed &7

(i) eTEgrST etefea®, (i) eSS, (i) Ta, (iv) WM R T\ gfa efufean
T (v) TuF 94l



Teheh 10

S - =k a9

THE S-BLOCK ELEMENT

ERLE

3H Theh o ATF o a1 3TU-

. R-YTget Wd Seh ARl o WEET AT i AT HT Heh;

. T GRI-Hqell T Seh AfTeh! o MM FTAero 1 qHet Fenl;

. Ude W= wfeq wifean wd Sfegem & Hewqul dAifel & fmio, i we
SUINT ohT S0 Y Hohil;

. Oifeam, TRy, TRTE 9 Sfeaay $1 99 T8l & a9 § 9 9ol

§R TS R UaT1 9Tq-HEl o Y9W a7 39 WHEl o 3
awal ® &g un o R g E

MG RO | s—sciieh o dd o awe ¢l T SAfaH Soieeld SRad s-hefh § Sl 2
I s-wed § sifuman & solde @ WRd ©, 9T: had 1 & i (1 qem 2)
s—scilh Tdl oh SaUld S ©1 UUH o oh dwd ©- oYM (Li), WfeIH (Na), GeRmEd
(K), TSfeTq (Rb), HfSFH (Cs) T Hi==™ (Fr)| 9F1 €9 § I T@ &R Gl o &9
¥ WM S R AR A S % W Affwd wh §d UHid o SRgieMES S T,
e 3% ‘e Ui’ #ed 2 fgdm ol & qw ® Sfemw (Be), ATfyEM (Mg),
hfewa® (Ca), Wf=@Ed (Sr), af@m (Ba) T ea® (Ra)l shifeem o eifafted 919 e
9 g1 UIgell & ™ ¥ 9H W 21 ik $9oh AES U9 TESEe 1 YHid e
TN W A g wEE: -94e (Earth-Crust) H fHerd 2, Tafee 3= ‘e RE




g’ HEd B
gR ergel o wiferm ws uRfem weR Wen ® fiew ®, wefe oiform, wdiferm w
ifSog o AE1 H UN S g1 BRgEd ww sAfd e wiew @ (IRt 10.1)1

Wi & stfumae G o o weetie 223Fr ) e ey W 21 e @1 amdw
g1 urgetl 1 9-wddt o Sufefd o oMUR W hfedem den TfvEw w1 T Huel:
Uiedl qel oedl @1 WEm Td 9fE| $ Iudsid Sgd wH B SUfadd Tk 3eW o €,

Safew eam w1 A o Yt § haat 10710 wfae & (IReh 10.2)1

gR HIge 1 G Soaih faard [Scb< T]ns! den e gr-ungent w1 fa=mm

[Sp= TH]ns? 21 oiiferam wd Sffeaw, st waw: ot | 9 o1 2 & vom ad €, & F9
o1 E o oh o axdl § e el €1 9 STHTd SRR o %R Il dvel 319 SR ST
it o % gE qw @ O § gEra Y| i ©) Sliform % 9gd | o A
qel Sifera™ & Sgd 9 U Ui o TN % @HH 2 39 YRR 1 faeul wHand
atead |rolt o fawrol @sie (Diagonal Relationship) o &9 ® Hfia &t =il &1 dwal o
AR SRR A1 ok AT/ U 1 THM 81 € foshol Hay w1 g eeR |

el HAS Gifead qun defEm e we fgEash B SR chfewgd e Se e
¥ wgaEd W WY S g1 ¥ A Sed fmaeti, - 31EE @1 "qer (Maintenance Of lon
Balance) 3 f¥RI 316RT H=RUT (Nerve-impulse Conduction) 37§ H Wewarqul wfgert framd
2l

&R gl o THEtie e wdifas o § wEn-wAe & @Y e i ygih o s
1 37 el o wHEE, difde qen TEEtts qon & fadem =l e e @ R




eft & orgetl oF o<l H Uk GANH Soiee el § qe Sifad e HIv &1 Schw 19
AT Bl & (WROM 10.1)1 39 qdl o SRMH Y H SURYd s-3dee i STEr @
N o R A Al iR qed U Al P MY R4 Bl ofd: A Wepfd o e
e | T U 9 €l

a Yeiteh TR fa=ama
e Li 15225’
wifeay Na 1522522p83s!
ety K 1522522p®3523p%4s'
wleaH Rb 1522522p83523p83d 104524 p05s]
s G5 | ivvuyiobemgtootn peles
pacepe Fr [Rn]7s'

R oTgell o TRERN 1 R 3 WROM o feRd fawi oted W welfus g @
WA -FAE H IfG e o WU-WY WA 1 AR dgdl Nl &l Th GASH S

(M*) 1 SR SHeh Seh TRHY] o SR i ol W A Bl 81 & egefl 1 T
qen e e o § IR @ AN WH W agdl St 2, teifq gl SRR Li ¥ Cs d
e €l



&R gell o TP Tedt 1 A 9gd %W el 81 a8 o o ofiform @ difsem # e
T WM W wH B W B SHHT HRU 9 € fh Sed gU AW SYE9 i qod o
& T TWATY-SATHR F1 A 1ok € Sl € a STeay Soiaeiq AIf9shig 1w i’
Teft-wifq ufefea e )

&R eTgsti k1 SerdS Ted YAfTeh TR o Sgd W Hd Sl @)

Li*>Na*>K*>Rb*>Cs™*

T H SerdsE I AN SifUeRd Bl 2, sHifau ofiferm o sifuerie e (SEony-
LiCI.2H,0) Sieriferd i &1

&R YU ogd €1 |, B! qe =<l o THM vad Bl 81 oSl SR B oh HRUT eh!
T ®H B €, S AfoEd @ W@fsEw w9 @R e W R %9 e 9 ®, F=fu
Tieferm org Wifedm T gor H TaeT el @1 &R ergetl o Mo Td FaeFish %Y B
&, St 37 urgetl o W Th HASH SR w1 Sufkdfd o R STk oY qedt Uifce sy
1 WA €| R YU 941 $9eh @ SfeRiehReh Salell shi A9enalfoes T 9 & &
THHT FNU U8 © foh Solel hl SO 3ok ARIAH IR i Iod Hl-TR T IS HT

It B S T SIS A 1O qorey oTaEe W ofdl ¥, f 33 &9 o fafeor e o

FIOT STl bl T YSH Hidl 21 SRdRRey sarell i el 1 29 9roft § 29 U 2

&1 Li Na K Rb Cs

AMnm 670.8 589.2 766.5 780.0 455.5




I: R G i TTh SOlT-UKIE] o gNI UEHMl S Wehdl © Al Sl Wigdl I
it SoTen- gemRmEd (W W) TYEr TRHEE SRl Waelhdl (T
Ussiagi TIeRIhId) g1 foman S Hehal €1 3 el ol w/@ ehrel gNI faehfia fepan i
g, T YhT9I-3TENT0 o HROT ¥ T 1 TR i &1 TEH O o hror difeEm
qen TR 1w yeRe-fagd 9 o soiegie & &9 o fwan S @)

92 MG T HH A TAeW & HRU oqU Al fwamiel et 21 SRt
fopamsiieran =t & SR 9 = e Sed S 2

(i) 91 & @1 rfafmamiicrar : e oiqe o9y 1 sufedfa § ofe & Wt €, e ag
1 Suferfd § ST SAfFAIEE d BRSNS i T o9 Sidl g1 I i H digar 9§
SRy STFaEe st 21 i SR difead Husl: AFsiadEe aol qiadEe &1 i
T B, Salh I UGS g G SAFHES S 1 W e g1 gW SAFHES e
0%~ &2 ARl 98- K*, Rb* qe Cs* &1 sufeefq o Tomft g 2l

ALi+ 0O, —2Li,0

(ATerES)

ZNa +0), ——> Na, O,
. -7 (WEETES)

MO, —— MO, .
: © (W ATEES)

(M = K, Rb, Cs)



WO 10,1 W eTgaii o WHvEE UE difdes qor
(Atomic and Physical Properties of the Alkali Metals)

T wifeen | wifgan | ufoem | weifemm | wifwEw Ty
Li Na K Rb Cs Fr
AT -l 3 0 19 3] BB 87
AT F=AAA (g mol ) 6.94 22.99 39.10 85.47 132.91 (223)
EGESIECREEE] [He] 2s' | [Ne] 35'| [Ar] 4s' [Kr] 5s! [Xe] 65! [Rn] 7s'
AFT T/ kJ mol! 520 496 419 403 376 ~ &Fl
SerEsA THed /e mol! | -506 ~406 580 -310 -276 =
yifes f3=91/pm 152 186 227 248 265 -
AR B M/ pm 76 102 138 152 167 (180)
T /K 454 371 336 312 302 =
FALAR/ K 1615 1156 1032 961 944 =
/g om? 0.53 0.97 0.86 LG5 1.90 -
HE favd Eo/V (M/M) | -3.04 | -2.714 | -2.925 -2.930 -2.927 -
% feru
s o Wi 18* 2 Sl 1.84%* 78-12* 2-6* ~ 10-18*

* ppm (Part per million), ** 9 %, ~emgel: Teal I dlgldel; sHH] THS dul 594 Hed # 9

T Gt offemeel W R 1 STRfeRIUl STERel +1 Bl @1 iR uaRseey ag |
SUfEerq AEgeE W Afufa FXeh AELEE, LipN oF1 ol €1 39 YR oiiferm fa= @
el B1 &R ergetl 1 o Ue Wiel o Wi Skl SAfd WhAd oh ROl WHReEE hAfe
¥ @ S 2

3algduT 10.1
KO, & K o Sffereiehtor afereen o1 272
&

wwﬁaﬁgﬁoﬂﬁwﬁw%%ﬁ%?ﬁﬁﬁﬁmé,m:wﬁKﬁ
SAferdientor Sfereen +1 2l

(i) ST oF W AfAfpamiical : &R oqU Sa oF W ARl Hich TESIRES Td

SEERSSH St




2M + 2H,0 —>2M* + 20H" + H,

(M= &R «1q)

TJEft eiform o o1 W SAfehad RUTcH Bl €, W 9d oh WY gEeh! stfufmamsiier
qifead ) qa W %8 B, Sl

Tifeaw ekl TH 3T &R oGS i 1IN = FUMcH® eial 81 Tiform oF 36 aer &
RO 3Heh B SR G STcATHh Serdst ol 1 BT 81 39 &R e Sl & Y
faomre sifafswan st &

Y §R YUY Wi (S-Ueshieiel, g i, o onfe) § off srfufwand st
2l

(iii) STEERgNH ¥ Affhamiear : @ 673K (TifeRm o faT 1073K) W &R &gy
TEEESSH U ARl H TEgEe ad 1 Gl e ugsl o eRgEE 9 U S
e 21 T TSRSl o ol 39 8 &

ZM+H, ——2M H

(v) 8o o erfufsramiio : &R o Bcied o 9 Yo etfufean =tk st
TARE M* X~ ol €, Bcilih olifesm o doise oA €9 ¥ TegdSh B 21 SEH
SR ATUIH 1 o9 YEU-&Hdl B (A oh ROl RUTEA o ToeRd AY 1 fagd
B EUTaT’ el 21) TP ST i SR B ®, 37d: J8 SegS I o oo
A9 HI fapd v H1 Aferk emd <ot 21 <feh 9 SRR 1 FOMEA A & foha &
Sl B, ST Sifrgy STieRs Heddisih Yohid qad e <3l 2|

(v) 3T Ypfd : & e Yot U= o &9 o & ol §, fow <fifeam geeram
Td Wifead eeran e € (FRON 10.1)1 WA ToeRiE fawd ()T S erqEeEes e
1 9% 2, Guul aiads w1 gfaffie s 2-

M( ) — M(g)

Fedurdd Tt



Mgl ——>M (g]l-c¢ e

M* () + H, O ——— M7 (au) -
SNRISEREI

o 3TFF 1 SRR Bl B o SR THHRT TS Tl &1 A9 fiewaq g 2,
S SHeh $=9 RUNCH® WM U1 THeh Faol SI=d BH w1 Yie &Ll 2

3T&UT 10,2

Cl,/CI- & faT @1 WM +1.36, I,/I- o faT + 0.53, Agt/Ag o T@T +0.79, Na*/Na &
faw —2.71 W Li*/Li o T —3.04 2| Frefafaa & Sl wedl g8 e el o
3TUR Fafedd Hifse-

I, Ag, CI”, Li, Na

el

%9 39 YHN ® : Li>Na>I">Ag>Cl

(vi) 59 eIt  faoem : aR oy w9 st § sereia €1 et | s faoeH
1 T e el gl € e foeEd weha o fagd w1 gees e @

Mot (x + VINH. — [MNH.), I + [{NH.), I

fore@ w1 el U1 STHHISd Sl o ROl Bl €, S SYAYHIYl &5 i Ga el

AN ik foer shi Hell I WS i &1 MR faeraq sTgas! (Paramagnetic)

Bl B, S S THT U8 W W BESNH i Yo Hdl ¢l hora®y foaeed o THEe o
2l

M* ., + e +NH, (1) MNH,,,_,+'5H,(g)

AT



(Sl 'am' SMMHd foaeraq <uiar 21) |ig faemm | fen @1 s W H d5e S @ 3R
foreram wfaegeta (FaSEeHsd) & S €|

fiferam w1 S weweyel fasmge o fwior # e 21 SqeRondole o WY e vad Ui
(White metal) el 8, foe@ g5 w1 fagitn o€ ot 21 Ueitem o @iy e
Aiferm seu e 1 fasrg s ©, fSmes S agamt o fmfon § g @1t
o FY ITh! THA &1 STAN Ha9-T (Armour-plate) IHH H T TTUREH T ITIR
am Aifskta sfufmere o eifafea foe@ wamafes ot o off e 21 difeaw &1 Sqam
Na/Pb fH#q ® Bl €, S PbEt, a2 PbMe, @ TH0l & foiu oewaess B1 34 whmecie
Gt H1 STAT gd A Ut H SR (Antihknock) oF &Y H eIl o, Wg o
sfehear aredl H HEREd (Lead-free) U2iel w1 SUAM B O Bl %a WifeAw g oI
ST e ey | iiaeis (Coolant) & &9 § Bl 1 Sata fewansti § @@y =i
Teyul afteht 1 TReREE FAEe ®1 S ok oF €9 H de1 Wefem eEgiEe
1 SYAN G5 WA o FHfor # SR ke eEsiieEEe o rewiud o ®9 H off gar 2
TS 1 YA YT é’gﬂ\ Td (Photoelectric cells) o giar 2

&R urqeti o Gt Afier TURoar afie Ypfd & B 81 3 9 $ AfTRl o qmH
srfrereron w1 e Tel &1 W1 @ R

Y oF AR H Tgd wE W AREH T €9 9 AFSTRREE Li,0 (T8 F8 TaEe
Li,O,), TfesH WHES Na,0, (U6 8 YW 3HES NaO, ) s+ &, efw
Tiefery, weifesm qon Hifsan gm ffeEs (MO,) TM[ €1 o uRkfefadi § M,0,




M,O, T MO, ¥E &Y W Y W1 Tehd Bl IG-3T=F i MHR oG4 oh TI-TY
THEel Ul W SEel & Wity o ot gfg Bl 21 SHRT RO el Sell-gud
(Lattice Energy Effect) o Hhela®q &€ RUMEA! &l &g FEA §R1 T YgM T 2B

3 3TfTEE WAdIYd ol Tqefed BIhY TRgiaaEs o ufdfdd & = 2|

M, +11,0 L2M' + 2011

M.O, + 2H,0 2M" -~ 20H + H.O,

2MO, + 2H,0 .2M' +20H + H,0O, + 0.

S TN ¥ SieuEs U6 WedEs VEH B9 €, Wy gR Aedre didl @ A 1 %
e B W HeEzs o STgeshid (Paramagnetic) Bld B STeRmE(Te @R W HifeTH
WSS I ATRdIHRE o &9 H YA § oA S 2

33107 10.3

KO, Sgaehd &1 gial 872

e

KO, @1 02— H TH gfua Soige m*2p offvass offded H M o HRU KO,
ATIH Bl B SATFES qol So-AAha ¥ Ua BEGeEEe vad (i 3
B Tl AR el o eESFUES YeudW &N B &l 4 Wa W ordfdeh oMl oh
IS o G M W Yo W B S B ek Yo 1 SR did SedieH 2l

&R UIqeti o gage, MX, (X = F, Cl, Br, ) 399 Tl o TR, e 3@ i e

gl TR IUYH SAFES, TSRS I HEHS hi TEGRicrh 3 (HX) o @ stfufwan
ok ST S Eehdl €1 3 Wi SEEl I HHOH Tl S=4 HUMCHS il ¢l & g




¥ TeiEel & M w1 AR o # R # SR e W FH RO B S ©, St
T &R ugel & FEe, dEe qun smess % M @ AW S T fawda B

gl frdl urg-fomiw o fog A W TINEE 9§ STISEE T UM %A FHUNHS
RIS

UISEIED QEI FAYIh hT1 Y %’ﬁ'?'l'[ T3NEE IS & dHRS A AISES a; SR eldl
21 A oeft e Wi H goeid B €1 S § LiF @ fre facear sael Seu Sies Sl
(Latice Energy) o @RUl @1 Csl &t f= faeaar cs* qen - &t = Sorsm i
(Hydration Energy) & RO €| TifeRM o 3= BolZe TUMA, TEEN N e tEee o
qereiel €1 Tren fidH o ot sereia 2

-3t 3 e €, fo o W] ooredta dieH 9 g esgied e e g,
S RO R SAFH TS el Wdl 1 SH-hleih 37, H,CO5 [OC(OH),] Ter R
A, H,S0, [0,S(0H),] &R HIqu-T«ft sifadl-oTrdl oF T ofavl oA &1 3 TRo@a
S § Sereiiel eid § qen ardig el g € 3R sl (M,CO5) e eTEgISH et
(MHCO3) &1 dTdia Tenfae steafrs g 21 < ot § SR § < eFfoagdia e ded
2, 3Td: HEHS Td BEGNH wEHe w1 wifde W ded ¢ ifEd wEe ad o ufd
sAferer Tt T g @1 ofifeEm w1 SRR BiE B9 % HRU TS 9L KON CO,2 i
yferd Y 3tfueh Tl Li,0 T CO, &1 faer il 1 39eh eEgieH HiEe o1 e
3 sraEen H T g

frefafad wRON § SRR 1 SEeR ST -

(F) THH WAV TH T (Li*) 1 STHHEM BT STHR, (@) Iod yav-ear (37eiq
e/ 3 | uRomHEeEy ofiform Aifiehl w9 weddse w9 etfuss et 71 s



FRU F FEE sl § qoreia g € oiform Tifirm @ fawel gey swiar €,
fSrept aviq et (@We 10.3.2 ®) fean w2l

10.3.1 SHTYIEY TS 39 &R oiqedl § @Al & 7= fog

(i) ohform srafuss ok 81 ST ol T F9UHld &7 &R uqsi &1 go o sifus
2|

(i) ohferm =1 erfafpamicar e e ugel *1 el oW wH €, W I8 Yaodd
AUAEE H1 T H Bl 9 B <@ o hokawy AfRFH gEId: HHIsiEEe (Li0)
I B1 o9 &R uigstl o fauda ofiferam Tediem & @ eifafdar Sk AEEe (LigN)
ff & o 2l

(iii) LiCl 9% (Deliquescent) ® TS ®8REg2, LiCI.2H,0 o ®4 H fpwfaa g €, efe
I R g o FAREE BRYS el T T

(iv) oiferm BEgNMeEHe 3@ el d W T @, Sefh o &R U o

< .
clgglsidshldidc d-ld %l

(v) STeRM T (Ethyne) § STTHfHAT Hich THTETES (Ethynide) &l SHIAT &, Siafeh 314
&R YTy UE &Ll 2
(vi) oiferm rEde WA wH W AfEm ffFEs, L0 <1 ¥, Wik o &R Uy A8

fersifed et TEeEe <t &

ALiNO, — 2Li, 0 + 4NQ, + O, 2NaNO, — 2NaNO, + O,

(vii) 3T &R o1geTl oF WISTNIEE TS SAfedlse i dorl H ¥ TF Li,0 Sa H %A faed
gl

10.3.2 ciifoem wa TF=ifvem | gt « fig



Aiform we A o uHad ged 9§ faeneiE €1 59k 9 SR o hRu Ul
e Bl Li 9o Mg i TTAETE 531 %E9: 152 pm @ 160 pm ©1 ¥ @en Mg2* i
AT BT 89 76 pm W& 72 pm @1 lifeEm we iEE | gemad frefated @
(i) ehferam wd A et ol ) o ergefl i o § HhaR qef goleh! gy B

(i) ehforag wa HiREe So o @Y G 1 @ Afufws e 2 ST sifeEs we
SEGFAZE dgd HH Yo &l BEGEEEE WH w W faufed @ W@ ?1 <A
qZESH W WY GAN Hieh RS U LisN Td MgsN, sHd &

(iii) Li,O Tl MgO 3tierdiis o atfusmr © eifferan vk g effadee F& oA 2|

(iv) <iform we Tifeem oigeil & wEiHe TRE G W Wadde faufed giet S
HFIEE T CO, o &1 Ml € 3 TRgSHHEe &l T T

(v) LiCl T MgCl, TeHia # faeta 2|

(vi) LICl @ MgCl, i & W@ (Deliquescent) difileh 81 3 Sefid fae@™ & LiCl.2H,0
T MgCl,.8H,0 & &9 ¥ foweclidd & 2|

AEifer TR R Gifesm & wewyl difies €: difeaq wEie, gifeam srgieke, dfeam
FARIES T Wifeay SRR 31 AR & sieifier i e 3yae 1 e = fw
S @I ?

Na2C03.10H20

YR Hifeas wEe ‘Oea fafy’ R o9 mRn S el 39 URA B o 9% © o
qifeay TRENHEEHS, S FAHIMIY TRESHHEHE T Tifedd FANES o dam 9
aeifd el 7, 37eq faoia eian ?1 oM eRglsHwEe, CO, 19 #i Tifead FNgs
o I W Ggw 9ig faeeH o yaifed R SHE S @1 98l ugd i HEe 3R




R Taifan BrRgeHeREe oFal €1 9ol w1 stfufwpan frefafed 2
2NH. + H,O 1 CO, »(NH,),CO,

(NH,).CO, + H.O+ CO, — 2NH HCO,

NH, HCO, + NaCl - NH_CL+ NallC O,

39 YR Wifeqy SEwEHe & fhed o 8 9 €, = ™ %t difean wEHe e
feman S 2-

2NaHCO, — Na CO, +CO, +H.O

T9 UohH H B g fae@d hI Ca(OH), ¥ AMGRAT W NHy &1 IH: Wra fRan
Tehdl B| hioHad FANES WE-IAE o &7 | WK gial -

ONH,Cl+ Ca(OH), — 2NH, + CaCl, + H,0

Tel I8 SeoiE @ T ged fafy &1 swEim qeRew wee o fmior o W fewen s
Tehdl B, i U SEgSHRENE ®I e foaeiadl o ®RU 34 WeREY wiNEe
o Hqw faerm o smifEm BEgSHHEe o WA g el e wvd @l R

Na.,CO, - 10110

Gifeqd hree vad ™ 39 2, S SHheRge % ®Y W TR
STl 1 39 ¢red el (Washing Soda) f ®Ed €1 T8 Sol § @M § Y W1 81 WA
T W SHEESE fheed S @ AiFeRse o o5d i 81 373 K 9 S%9 a9 W
TEEge Ul ®F W IR € W1 € TS TH VA0 W ok gl § axa W €, N9 g
U9’ (Soda Ash) ed Tl

Na,CO, 10H,0 —"F —=Na, (0., H,C+9H,0

Na,CO, -H,O0 7% WNa CO, + H O



qrer U
Gifedq wEHe &1 FrEie el 9T Sol-Sfustfed 2Rt &y foea a9 2-

COY + H,O — HCO, + OH

(1) S o IO, Y T e H;

(2) i, FEA, 99 TS i Gel & fmor §;
(3) ®F, U U o6 IE H; 3R
(4) JANTENET ® TUMHS UF AEHS foveo | ifvsds o &9 HI

(NaCl)

Gifean FRgE *1 T B 99 Wi ¢, e e 2.7 ¥ 2.9 yfee (9RAS) a6
0T Bl &1 TR <9 S 90 H TS} St o orofieRdul R WIHROT FHeh Ui feRaAr S
T TR 39 H gd @ Aol SR SIS 50 G I 9 1 ScUIRd Wided feRar S 2
Iruftshd 9, S oA foeed o fepteelieheor o Wi fean Sar B, o difead wothe,
SheTaH Tothe, Shiewad Filige Td H-Iem FaNEe onfg & &9 ® e 81 shicwsm
FAREE CaCl, T HHIREH FANES MgCl, 1 SR 1 RO STH T
(Deliquescent) M1 ® (319 3 Tedges dagded d FH 1 [E9IT0l w4 B)1 TS
Tifesm FANEe W i o foy erafisshd @@l i Sol &1 a9 WEM § Hiell S €,
o stfacta erifgal gorp & S 81 S faeraq i 2R wikge T d Hgw &
g, 99 Gifesm FiREe & foheed Jued & W €1 chfeds® Td HHIREm Filgs difean
FAge U stk oo gF o wRoT faerE | € @ 2

Hifeam FANES 1 Tere 1081 K 81 Sl | g8l faeigar 273 K W 36.0 g 9fd 100 g
Sl B a9 seM W o W fawiy g9 T s @)



(i) TUROT T9% o €9 H§, qA

(i) Na,O,, NaOH & Na,CO; I Hi

NaOH

Arfiteh &R W HifeaH BESFIES o1 IR HE-shel® Ud § Gifedq FaNEs &
forga-eTaeren g foran S 81 wehd helle W i UAIS W1 SUAN hich Uil hl
faga-ermeed 9o ® fran wmar 21 Gifeam o ekl chelie R faafia gl TRl o a1y

G BTl WIEaH U SHIl €1 T W Feliiq 19 o 2t 2

Soe . Na —¢ — " sNa ST
1 .
'l — —[_‘.l:,_ -

LSICEE

AT S W TR ok AIfSTH BEgIFEES U9 BEgeH 19 2dl B

i 1211, 0 — 2NaOIl - 211g + 11,
2Na™ HT™H = =

Hifsam eEgiadEe TRWE vad S| ugied B SHeT Mol 591 K B F8 S | visar 9
faera gt amig foeem s 1 Hifesm eEeemEe o fhied T@&Y (Deliquescent) B
gl TaE W Gifesm eRglEe fgom agued™ co, 9 ifufdan &% Na,CO; s 21

(i) WA, I, HAT TH qA1 Hs 3T WAl o 0707 H;

(i) TSiferm o afshor o



(iii) SfaTEe o fgahT H;

(iv) IE-JEM | gl T& oh TEIHROT H;

(v) T[S 991 ©F dall ok i §; qen
(vi) TETTETAT- A HE & &9 H|

NaHCO3

qifea™ BEgSM wEHe i ‘afhT Gel’ i wel S 2, Hifh U8 TWH e W faEte
Bl ShIe-SEATFIES o Foigel <l ¢l (SHfE 9, oheh onifg o Bie-Bid o 8 W[
E| Werd: o ook qefl URpieerd (Fluffy) o ST 81)

qifean eEgieH-HEHe %l WiEaH ®EHe & fae@d § CO, T U Fgw Hteh &Ml

ST 81 Gifedm gRgeHREe H1 Yad 90l %9 faed e % wRU gUd g Sl 2l

Na,CO, + H,O + CO, —> 2NaHCO,

difedqd TRgSH-®MEMe oH WM H "3 gfau=l (Mild Antiseptic) o &9 H; @d &l
sAfiema = o o g 2

70 fFell & oo o6 TH G SAfed B oM 90 UM Gifedd wE 170 TW wefirEd

il ©, St el ohael 5 UM qem diel 0.06 IH B e

Hifeaw emaA qerd: SaUehRig ga  Sufterd T wieAl, S shiivehel % R @ €, |
U S @1 A8 ST R-Hehdl oF GEROT § WM ofd €, S whifvrent foeell ® Sorger
fraftd w@ & aw wIREEET § vehy o T ot o yare & off Freifa ww @
wifean e U THEfe 9 @ 9 Bd g W IR fHeelt i U I i e
Td TIEH Sl 9iFd i ° uEeHd w9 9 fim g edifan wife g9 o qieRnm varA
A H TId 1 SRl F TEH S Hihd F € q91 T o SAFHIRT G ATP S




A 90 o) §1 Hifeay oA RR-dehdl & GeR0T o folu SERR 7

HITRT foaeel o o feedl o ww oW ot Wifead wd weRem emeAl &1 wigar
SeoraE e o St @1 SSER0 o Tt W e | o o ifveset o difean
H W 143 m moll”! &, Safeh WM 1 T dEdd 5 mmoll! B FE Wigd 10 m
molL™! (Na*) T 105 m molL'(K*) @& dRafdd & Hehdl B I8 STHURO STEfTH
San-=gE, o ‘wifesm wifyem 99’ wed €, 9ol foeet W @ W@ ®, S 6
fasmameEen o e A ATP &1 Th-Tie @ = &1 STan &Y ol €, S A6
SN 15 Tehell Wi 24 =2 @k & Wkl 2

10.6 & 2 o Tvel: @RI YT &1q0

MG EROM o o 2 o qd ©- adiferdd, HREE, shfewad, witwrm, diem TE e
Siferan & wifaied o7 Txd g9 ®9 9§ ‘G0 oqe’ weel 1 Yod awd skiferm ot
o o el W ferar <uiar @ wd QoeifEe o Wiy faskul "y (Diagonal Relationship)
gl €1 I UIqsti oh WA qen ifdes o WReft 10.2 § <9 7Y

10.6.1 SHEEMeh fa=md

T T o HASTRA-H o s-Heh H 2 Tolded B ¢ (IR 10.2)1 THRT WHE
TRl fa=ma [SaF 19 ns? B Bl &R Wigsti & THE € Tk ot 9 go:
St Y o B B

10.6.2 UTHIU] TS At Forwem
3TEd AR oF WG SAEdl § R Ogel w1 g § SR &1 AIgsT i WRA] UE ST
ST SISt Bt €1 3EeR SR 3 qedl o AW et | gy e 2l



10.6.3 T Tt

R g1 ergetl o GCAIST % oY SR % HRUl T A TOd % HF A B
gl IfF ot § PR W Y i HHA: TGl ST |, o7 TH! I T o HH FH
g S € (IR 10.2)1 S G UIge % YUH SMEAA Tdl 1 HH &R engel o
YO AT TOTd oF HEl 1 gor H oI 1 I8 TRl &R UIge 1 G oA
FU W DR AHR TH F FHRU B ®, W TE 3@ wul ® R gAeh fgda sma
Tl & UH &R ugel & f5dia oma Ted & uei # go %9 B

10.6.4 SIS Tt

R ogell o M 399 off o § W 9§ A9 e AGR dg4 W SR s
Tl o HH HH B S 2

Be?* > Mg?* > Ca?* > Sr?* > Ba?*

WO 10.2 &WTT 9aT aTal & wwEEa ud wifre T
(Atomic and Physical Properties of the Alkaline Earth Metals)

T wiifeaw | e whicaew | wiforaw E e ifezm
BE MG CA SR BA RA
TSl 4 12 20 38 56 88
T FEHH /g mol-! 9.01 24.31 40.08 87.62 [8728s 226.03
e R - T [He]2s? [Nel3s? [Ar]4s? [Kr]5s2 [Xel6s? [Rn]7s?
AP woredt (1)/kJd mol | 899 7T 590 549 503 509
AEF uded (1) /kJ mol ! | 1757 1450 1145 1064 965 979
SerasA Thed (lJ mol)) | -2494 -1921 ~1577 -1443 -1305 =
Hifeh 3491/ pm 112 160 197 215 222 -
AEAF = M?*/pm 31 72 100 118 136 148
RGRIEDS 1560 924 1124 1062 1002 973
FLAR/ K 2745 1363 1767 1655 2078 (1973)
el /g em 1.84 1.74 1.55 2.63 3.59 (5.5)
T faw" B2/ VMZ*/M) | -1.97 -2.36 -2.84 -2.89 -2.92 -2.92
% ferg
THEHSA § WA DE Do 4.6%* 384+ 390* 105

* iy d g+ e gfaer

T g1 el i SoEer el &R Urgetl i SerdsH TOed S qor § Sl el
2| gEifery g1 engenl o Aifieh AR emgetl o ARl i qor | stfues SoEifsd B 2
SH-MgCI2 TS CaCl, Sierdiferd ST MgCl2.6H,0 Td CaCl2.6H,0 ¥ W I §, Sefsh
NaCl W& KC| U8 BEee & s &




¥ @SR Tt &1 SifeEm qen AHIEE e @ I (Greyish) o @A &1 ¥R i
T FEHIH &R OIS H1 qa B S=4 e ©, s gl SR Bl B 1 fR ot
ok iRl ol FEeFiRl § g Fafgd 9Redd el fewar @1 e eme e et o
HRO A Yoo E-TagdE e €1 oA-feR[E 0 $W ¥ 9 Be W Ba % wedl @l
ehfeda®, WIWEH T aRgy Sorell &1 %A: $¢ S o (Brick Red) U, Tortfish et

(Crimson Red) Td &1 (Apple Green) T &M hd 2| Sorell H S=9 a9 Y or-3TaEe |
T G geN oh SEAH ISl o TR Sied Bkl ST Sei-&R W Wl S| &1 A
SAfSId Solag e UH: STU qorey Sfeel ¥ died €, 99 9° YWl & ®9 H Sell 5@
5 el 81 wer: Saren WA fEEe ot @1 skiferay qen Hiem o SIeH il oh
SR S Taedl § S99 ®d ® T SaTell &1 el g1 g1 SIS BT HiSA 8 S B
Iq: SaTell H 39 Urqetl 1 1o hig stfvenerfiteh U1 & eran €1 uncHes favewor # Ca,
Sr U Ba Holhl i YT SoIel-qdero] o MR WX i Sl @ el S9! Wigdl b1 e
STl YeRTIET g1 foRa a1 ©1 &TF g1 engell i &R urgstl sl diE dgd Ud S
TRl 34 il 81 T8 3T Af-onerfore o7 gia B

9 g1 UIqu & gl ¥ %u fmareiial it €1 3 ol i stfufmensiierar @i o W
¥ e SM W wed 2

(i) 99 Td St o wfa erfafsmamsiierar : sifoaw wd TifiEy nfawE ®9 9@ Sfedier
w1 o ufa ffera €, s g et o g W stfeEe i fhew s S ®1 R of,
Hiferrm oof &9 § 9 § oM W BeO T BegN, oAl ol @1 HHIREW sifusw
vl B, S ag o orcafier SHSI el % WY Sold g MgO Ul MgsN, &A1 ol
2 hfogem, wifwrem wd sfem o9 9 e stfufwan e fiedgs qen TEeee s 2




A I W R off e diga 9 sfufrw @ € 8l 9% fF 32 S 9 arfufea

HESERSIECRC R I

(i) oM o ufa srfufpemicar : ¥t ok o o ToSE oh WY I AW W
arfafsnan ich BelEs o oidl 2-

M+X. -MX (X-T. Cl Br.I]

BeF, oMM @1 Had WA fafy (NH,), BeF, 1 drdial 37qee €, wafeh BeCl,, 3iodEs d
QA SR < Fehell -

BeO + C+ CLAWRHEE BeCL +CO
(iii) BTEgeM o gfa sifvfshamiaa : dlifaad o sifaeq ¥ft afiE 931 9que WA &E
W B ¥ Affhar Hich TEgEe SN €1 BeH, 1 BeCl, Td LiAIH, =1 sifafswar @

AT ST Hehdl %—

2BeCl, +LiAIH, —2BeH, +LiCl+ AICL,

(iv) 3Tl o wfg erfufmamter @ g g1 o g & o1l 9 efuferanr R eRgiem
T o L 2

M+211C1—>MCL +11,

(v) STTEER Upd : UH ol i gl o WM &d YEI Uqu Yol STegeh €| SEeh!
Sy TR 3ffeen HUMcH oTaeEE fawd o AHl W OB @ (WROM 10.2), T SRl
ATl &R ¢Iqel 1 qa 1 § %7 gl g1 siferad & fu=eH favd &1 9 1=
T a1 urgetl ¥ HH HUMHS Bl 21 TR ot THeR! STY=EH-emal % %R0 Be2t TN
o DI AHR, THH! STH SAASH Holl Td oI hi o0 WHVEE- 0 TIEdl o1 el
2l

(vi) 59 sMiIf ¥ faor & &R engetl 1 wifd &a g1 oiqe o 59 emifn o faom
Bt e Hiet et 11 1 foermm o ot €1 39 faee 9 uigetl o et TR Wi
e -




Mo (s y NI S [MINTL)L 1 ¢ 2[ef N, )L T

3 faereHi @ gA: SMIUEE (Ammoniates) [M(NH3)g]2* WTa fFT < Tehd |

Sifeem &1 v fagrg o fafor & g ]1 Cu-Be THog 1 SwAM S=u wfwd &
a4 o Bl g1 enferes Siferad T STEN THE-TRor el § A (window) o ferm
fepan St @1 AifvEm UeifEw, e, SN we fe o @iy fagg SEEn @1 Mg-Al
faa1q TRt TR % HRO agAEl o fmin § yge e @)1 B (ol ud wian) @6
STAIT =HehIel USEY qYl ed, di9er| Sl (Incendiary Bombs) 3R Hemdehi (Signals) H
Bl 81 ST H HHREE eEeleEe o fote (N9 ‘fiew i gwiiyem’ &ed ®) &
ST U=TUfEE (Antacid) ST o &9 § eldl B HHIRMEE weie fmdl of 2ohe =1 ge

UTeh T ohicEaH 1 SYANT MfeEel ¥ S ige o fepuu § g ®, fSR weA gm
r=fad e G9a e @1 dfe hfedem qen afem Seu A" W il wd TEdsH 9
sfafran e €, 31 39 U 1 YA Frafq el @ ag-freemE e o e S 2l
feam & @@l 1 3 fafator fafman (Sseeond. =R o ST=R) o fRar s 2

o1 2 oF deel Wi fgud STRAERIUl SferEen (M2Y) TRl W@ ARGl B &d gl
uTgsti o AT E: EfE B9 ®, AR T8 &R uigsti oF T AfTRl H go § FH
AEH TP & B T THHT HNUT TR AUE NGRSO TE B AHR L
Sfem T AR o StfeTEs a9l 3T Al 36 o o 9Nl 3R 9 SR ol 3
al (Ca, Sr, Ba) o SISl Wel 31 ATkl 1 qor § e FeEds B 81 aid
a1 UIg3N o AMTeh! o WM SATHALT] Tei i = ® 2

(i) SFEE o TESEEES : &T Y o O W Sowd AASieEEs (MO) & ®,
ST HEMT BeO ! B, Yh-died (Rock-Salt) Sl Bt 81 BeO fEwash &4 9




TEHAIS Wehld w1 Bl B1 3 AT i e SWd = gl €1 8l wRu ® fe A
S o fd etfa Tl B B BeO SwWarHl ®, Wit o7 dwel o SMeHiES &d Wehfd
o BId €, Sl ST § AT Y 31eq fao TEgieEEs W B

MO-H,0—M(OH),

T TRgiFEES! & oo, amdE enfae @ ™ Wehfd Mg(OH), ¥ Ba(OH), T IRHTY]
FUih gg1 | agdl T &RIF Y1 UIqell o BESEe &N Igel o Wd TISSIRdgel i

o § A T B €1 sifean Tegiese wehfa W swawdl ®, wife ae st qen
gR I | Srfafma & B

Be(OH), + 20H™ — [Be (OH,)]%
CHICCAC: DR

Be(OH), + 2HCI + 2H,0 — [Be (OH),]Cl,

(i) ToEs : siferaw 2cee o Sffafied o uqsll o Sigel &1 Wopla Mt Bl 2l
Siferay 2z & ®9 U GgEANHh Bd 8 TS e foaEs W faed en 2l
S FANES H1 SE e HHYEe-FTe Bl €, Siier e g9ian e @

— "‘HCI/ \cw" C—a
ared-37ereel H BeCl, FARI-Uq (Chloro-Bridged) fgeieh <FM@T 2, S 120090 & $=d A9 W
@ T | fodifsa 8 S ®1 oo § S 9 e BiEe BEeE WM &l ygt &H

gt STt 21 Ca, Sr TS Ba o SIoEifod aeiIEe, SMEe T8 oTAIeRe! 1 Feicie 5=
T ek TR ST Gehdl €, S Be TS Mg o Gd SIS BlZE i Soi-3Tq8e &l
STl 1 Sene- MgCl, . 8H,0, CaCl,, 6H20, SrCI2, 6H,0 T BaCl,.2H,0) ST Sieih
ol o HRU FIANES FANES & qorl d &4 faoa e 2

(iii) S-Sl o AU : T G oy -l o oeur off SR &1 T ¥ 5w

e frefafea &




HEHE : AT GE1 Ugel & wEiHe 9 A sffae e €, TN 3 awel o T oeoi
o foerem o wifesm =1 emifay wreie foerem faemt sEafd fean s wehar 21 7 o
Y] FHEF e R FHEe Bl 9 H faeEar dedt 21 gt wEbe R FRA W HE
eRsAfHEe U sifemee o foafsd 8 S 21 aifeam weie sl g 7, 59 e
CO, & dMERY § Tl S Hehdl B| I 1 ardE e FEE &1 SR sed |
el 2

Hehe : 4T U UIgel o Wothe YOO WS W T € T 99 o WA wmh ' T
BeSO, TH MgSO, ¥iwl ¥ Wi ® faeia & 9 €1 CaSO, ¥ BaSO, % facal %1
el Sl B1 Be2* W Mg2* Sl 1 SiorEet Tedl geh Seth el i o o
AAfeeh it 21 o7 Toh Hohe widl | faed e 2l

AT : T UGS o e ol af TEIh A W Eielhl gk e Wik fehy Wi @
T TEee Sl o ©: AR & WY fhefda g €, Seh aigy AEde et waEu
o &9 ¥ feefod g 81 98 TRt 9gd TR o WY wedl SordieH Toed o SRl %A
SAifs Ao SHM T Y9l g gwiar 21 ofiferrm ede o wuH gt qrgde T

FE W ATEfed BT e I W B

ZM(NO,). »>2MO 4N0, 1 O,
(M=De. Mg. Ca. 81, Ba)

33lgWUl 10.4
T g1 UIgel o eEgiEel w1 wia W faeEar @ ¥ e W W & agd 872
'

g Te1 engetl ® HOmTEH GHE B, A ¥EE i B Sere Toedt i gerfad s
g1 IfF Sedt 8 ol B & WY SorieH et #t goT H U Toedt
ISt W el §, ;o W A S W foetEd el 2




331807 10.5

R {1 HqsT o HEiel U9 dothel i ol | fooiaal aff § SR 9 = &= =edt
22

'

UM 1 AR A 1 ol § sgd Al 8 o Sioreh el o o oo feer
wdl B Gk o A e Sl B UH IR W A Sed ©, oFd: o sieiel
Hqothel 1 foaetaar af § SR 9 = 91 W =@ S 2

i 2 &1 YUH dwd adfoEy o § R U o= dwdl o WY STEd FaeR @
21 I Uopiifem @ ool oft gwfar 2, i adar foafea ferw smdm

(i) S 1 AT TE AEfe SR STEHR €9 ¥ B Bl ©, fSEe! qor o
o o qedl @ & W S Wehdl B S SME TeW qe @Y W] SR o U
Sifea & AT 955 €Y 9 TEHAST B § a9 AW ¥ S Aqefed & S L

(i) SOfe@™ &1 SYMEEASH §&A (Co-ordination Number) =R § 31fer &l Bt €, =il
sqoh HASH-HITT | ol IR FF Bl o o ¥ W& &I IqSHASH q& ©: B
gehdt ©, R A d KR! 1 ST FW B

(iii) 371 G o SAFES Ud BESURE o fauid shifesy o SifadEe dol eRgiadEs
1 e SHIYUH (Amphoteric) BIdT B

Be?* Wl STAIA oTafTeh a1 31 pm T TR TERY/ 3Ud AR* 3TEH & oo



T B ord: sifead 9 avel W UgHifEe o 99 @1 e WHand fefated €

(i) SHifEm o TaE Sdfaas sioa @ el @ wuifed et g ®, i o i wag
W SAES fhew &1 Sufefd et Bl

(i) @R =t eAfuerar § &ffem TRgeEEs qo Sl © R aRele (Beryllate) M
[Be(OH )2~ a1 21 di% &l YR Ui eEeiEe UofHe (Aluminate) 3T@H
[AI(OH),]~ T |

(iii) Siferam Td UgHIEm & SRiEs o WigEen | Sgefid FRigE (Bridged Chloride)

H A F Bl A & FANEES FEn faerasl ¥ faom B € U yed ogd e @

g7 SN HiSA-hR & S (Friedel Craft Catalyst) & ®9 # rdl 21

(iv) siferan wd Ueifem emaA Sfeat Aifies (Complexes) aM &1 Waidl Yo Wad €

a@,_”ﬂ"] - AlE, |

Hfeqag o Aol AifiTeh  hfcdad  SFAES, HhicUIH TESIFIES, hicqdd Hohe,
hfegem FEHe td do= 21 3 i ®1 9 Jewyqel Aife €1 985 TR W TR
=M T g9k AN A= afta fRe s @ 2

Ca0o
Th1 anfurfcass fafor gffa wedl (Rotary Kiln) & 94 o WeeR (CaCOs) hi T 1070.
1270 K 9 TRH ek fhar Sl 2|
CaCO. T Cao+CO,

CO, &I sfufranr & wiwamiy g™ wd ¥, afw ifafken sw feom # qof &1 @
chiewa eSS Th vad fhecd 3@ g 2, fS&eh Toris 2870 K 81 agrsd

Gl Bigd W T8 IS § T T e SESAFEEE SFaiid s odl 2|



Ca+1 l!(_) — a0l J]z
CaO+CO, —»Cal0,

difid a1 # Wt fAen R 9 % fie® (Lumps) 3@ I OE1 SH WRH B S IEH
(Slaking of lime) &1 Wfshan wed €1 T I@1 =4 1 & WSl g @l Sl 2, q6 el

29 (Soda Lime) U<l il B 98 &9 oSS B o KUl S=d did 37iid Siiegel
¥ HI w2

CaO) = S0, > CaSio,

6Ca0 1 D0, »2Ca,(PO,),

(i) e o fmi o fau wafhes o5 o 9 § q91 6R o 999 9% ®9 §;
(i) = Fier ¥ Fifeqw HEHe T §; 3R

(iii) IRT o GO H TH Wi (Dye Stuffs) o TafoT ¥

fewrm TEglaEs 19 g5 5, Ca(OH),

hfegem TEgiwEe &1 Fofo foq g2 == o o foameR e S 21 78 vad Teet ©
Te 9 § ored faom B1 39 wiela faerad [99 1 UFT (Lime Water)] H ST i
eEetiaaEe 19 yaifed i Sl €, 99 hicqdd &2 o faeid & ®RO T3 1 qE
gferan & S 2

Ca(CH), 1 CO, > CaCO, | HO

T SRS & fUmal ¥ Yaied i W Eafud hfewad #EHe sa | 9o
hieqTq BESSH-HEHe § giafdd g S 2l

CaCOj + CO, + H,0 — Ca (HCO3),

= 1 I FARIT 9 AR Y eRUiege (Hypochlorite) ST ol €, S forsier <ol
(=it Ieel) Cal T G CpE] 2



2Ca{OH), + 2CL — CaCl + Ca(OCl), + 2H,0

=

(i) 985 TR W FA-9 (Mortar) o €9 H woq- 0T H;
(ii) TMOEN (Disinfactant) Yepfa o RO kel (Tos| 1) & &9 o; R
(iii) ST o IR, THNEA S, foroeh 9ol o IR e Ieha-neE H

(CaCO3)

yepfd H ®E ®U, G- AR, WIGAT (Chalk)T TTETR (Marble) @& & 9 H =
U @ Bl g g R R SRR T YaifEd R A hfedIH Fdlgs H difean

FTEHe *l THeRT T8 a9 Sl 2
CalCH]).  CO, »Cull. H. O
CaCl; + Na.CO. -»CaCO,-Z2NaCl

39 AR | e SRATTARES & AU W S9-1 16U, Hifeh 9! Afumdar ° S o

[a} DA~
RNEAMINSEEIdRS R 6|$§IW|"|—°I')I®IT"Id 9 Hehdl %l

Hfegan FEHS v9d WeR kel Bl 21 I8 S B oNad Sifaed gd 71 1200 K W

H FH W I8 faufed g FeEd SEsiiaEe 3 ¢

CaCO, 2298 a0 Co,

TIg O STl W AR ek wiEq SEIAREES qod HLdl B
CaCO, 1 2HCL »CaCl, 1 HyO 1 CO,
CaCo, + H,80, »CaS0, + H,0+ CO,

- GTOR & ®9 4 gaA-fmior §;



.98 ¥ Frfor

. hicHan HrEE i WAREE wEHS o WY iR Sl uge o e ¥ e
(HTT) % ®Y H;

. fove ¥ 9 o@eifd 53 oF WA ¥ g3 ¥4 H I=d UET I SIS ok T H;
R
. YISy 2UUR W Sfuede o ®U W, SIS % Weedh Ud Wikd wEed § Wk o &9
Hl

hfeTay Gohe (Tt AT Ufi®)
CaS0, . 1/2 Hy0

g hfeg=m Hothe &1 31d TEST (Hemihydrate) 81 39 o (CaSO, . 2H,0) &I 393K

W TRH Ik U fwar Smar el

2ACaS0, .21 O) > 2ACaSO ) TLO 4 5ILO

393 K § S=9 19 W fhee™ Sol e o=l € Us Yk ohieddd Wehe (CaS0O,) Sl
21 38 ‘gq diftd @’ (Dead Burnt Plaster) &8l Sl @1 Sia o WY SHA 1 SHeh!
fasie wopfa et @1 @@ aen o So1 e W ae wifies S U geF WA €, S 5 W
15 fiFfe § SRt R 3R 39 & S 2l

R S IR 1 ek SYAN Had-THi0 3T oF WA-HY LT T oresdl oh W
T ot giar }1 TR YA Sq-Fafha, ereiw-wE ud g den srd- wfgmie @ oA H
§ off g

di= Th Tewyul woA-fmi g @) SO SuEn Tevew fea ¥ 9 1824 W W
ufered 3 fan oMl 39 ‘Ul WEw ot wE S €, w6 98 fed & gRde o W

U Wiehfah o & TeeR W Aol Sl 31 98 T TE SaK 8, S 94 & e ar




e CaO 1 o=t (S, foed faferen, v wd ugfufEm, e deon dmfiem
o 3ATAES Bid €) i THeeht s Sl 21 Uidels HiH= w1 3ffed EEed ® : CaO, 50-
60%, SiO,, 20-25%, Al,O3, 5-10%, MgO, 2-3%, Fe,03, 1-2% Td SOz 1-2%| Tk 3T=!

TUle dlel Hia= | fafaer (Sio,) T T (AL,O,) T ST 2.5 9 4 °h HET BT
MfET TS 94 (CaO) T 3T FA 3MEEl, Si0, 3R Al,O; F UM FAHTT 2
-9 M1 =18Ul

HH= o T # s=d O o ®9 § 99 o TR (Limestone) Td okl et 1 39am
I M S e Bt 1 S B = 8 0> R | o = =) e B o ™ 1 o0 | B T =i e
foetehT (Cement Clinker) S0 &1 39 foRie § 2-3% (9NIcHe) TSOHH (CaS04.2H20)
fafs & W= SHE ST ?1 3 YRR UdE WiH= % qed Wk SRhfeqan faferehe
(Ca2Si04) 26% , TEehewam fafeiehe (Ca3Si05) 51% T TEehiewa™ UelHe (Ca3Al206)
11% Tl

S e W HiE= S HeR 8 Sl €1 SHRT RO UThi o U 1 SordsH T
T oEfed g 8 e fHem o1 wRU S o SHH o WohH i ST T @ dife
I8 T TE 3 B Hehl

ARl qel Wiel o v Hee € U W Uk €, W fRe e i SwEnh oege i
Ut H T@ S Wehdl T TERI SUAN ekl (Concrete), Tateld hehie (Reinforced
Concrete), &R, qet-fator, wem-fmfor anfe & frean s 2

T II%h Afed U w9 25 W HEREE TS 1200 WH hfegdd Bl §, Sefh oigl 1

5 UH TE e 0.06 UH BT 81 HHE-IHR W gART <fFeh STeEvaehdl 200-300 mg SAHIR
H T T



UL TR, S BORE o G0l § ATP &1 STEN d ©, T 1 ST He-t
ek o &Y U Hd &1 Wl H Yeher-SrEwiuel & o q&7 Wk (Pigment) Felifhe o off
Trfifyem g 81 IR hfcwam &1 99% <l den wfgsdl # el ®1 TE SFAAAiHRE
U3t HEIYOTCl, STaRAIehid YuUT, Hi¥Een foieell @ (Cell Membrane Integrity) el
TH-ThaA (Blood-coagulation) H +ff Hewarqul Jfest fAwrar 1 wiedl § Shfewad &1 |igan
ST 100 mgL~! BT B1 € BHN ohfewa T UULRNES 36 WA WEd | S 3
Sa € fF geEl fra qen staftadaeiiar wered €Y ®, 7' fREt AS W @ 400 mg
gfdfed o fewE @ facifa ot feifaa st @1 sHe 9 hfowsm wiem o 9 € TR
2|

AR

o 1 W1 &R ¥IqE q S 2 i R G UqU G €9 H 3TEd 9RUft o s-sclh
qeell B TEAT S €1 TR AR Uiy ed bl hRUl T8 ¢ TR ST eSS Ud
TGRS ST Upfd o B0 &1 &R uigefl den &g TS uigst 1 UeE Sk
WAL o HaASH T o HHY: Th s-IARM TH & s-SolaRd o SHR W B €
Y orera rfafmaneiicl oy 8, S A Th oA (MY) e fgerta (M2*)emmam s
2l

gR ugell o Sed gU WRAN[-%hHh o WY Tk Hifae TH T@Et O W Th
frafra yoft o€ St 21 @ § IR 9 A= oEfen wn W wavdE wd et
R H gfg el St & e ota e Tt wedt St @1 ema gar urgett o i
A off o S YRR Wi yea W St 2

T O U TS o kT YUH d off | H ofifdH we ol 2 ° S{fedw i 3
% el o o T q ¥ HEHAN USRI kI @1 ofed ORoft § 39 YSR i
Toaetl 1 foertl Gey w W S 2?1 gH o % qem axd 31 € ol o e
el W STEEEA] e i B &R UIqY o vad (Silver White), qet® e fre
TeAl B §1 A orcda eifafwamiier =it €1 em engel o Aifh ger w9 9




AMTH B 8| TToh SAFHES Ue TEGIFAES S H faoid Bd € 991 Yo &R &

q o WaY . Q o o o ~
%| dils«H a; 49 A[enl 1}| SISEE °|7|®|T'1d, dliledH ooillles, HllsdH eizgldlss

T WIfeqq TS HEHE §| GieqH SRS i (H0 SheR-thel X fafy w
gifgsm wreie &1 fmio ded fafy o egar fean sm 2

&R a1 et kT TEE AfReE: R uige o THE € 4 ga1 uiget % B
THUAT q ERH HR TS a8 gU SAMEMS A o FHROT FF STHAMAN S
gl €1 Soh SifISE Ud TEgiES, &N el o SifeIgs eEg/Es &1 dorl §

F0 g9 B &1 hfcqan w1 fEifith wed & Afiehl § hfeqam ffadEe (),

hTedaH  BIES(FIES (g1 =), FfeTay Gothe (W A% URE), ohfewad
FEES (FA-TRR) q0 HH= yg@E g udde Wu= Tk Hewyul fmiv-gmi 2
TA-TeeR TE ot fiaedt o Toi-fagor &t ol el § RA ®E & IWA 3HH]
ftor fpan Sar 21 39 YR W fereR ® fSwm @ g dmn (2-3%) et
= o1 WEH Usel ww fhar s 21 3wt wered fafu= e o fafaw weR
ST g9 B

Thdl HAST Gifead ud W oA qun feudist A iRem e Shfowam S Se
el (Biological Fluids) ® S=a oumal o WY W €1 3 319 g Sid T, S@-
SEA-Hder 1 fafg, R-3maT §=)0 (Nerve Impulse Conduction) 3TIfS # Hgwerqul
Jfirert o 2

TH
10.1 &R ¥rqsti o W ifde qen @i o7 @ 8?2
10.2 &0 H&1 o1g3Tl oF WA ST UF o W STEfdar i faa=m i)
10.3 &R QU Yepfa © o= &l o S 272
10.4 Na,0O, ¥ HIfeam i TR0 STaEA Fq hIToT|



10.5 TiefmEm 1 qor o wifeaw wu sfufwamie i 82 wasu

10.6 Tr=ifafad o §ed H &R 1qsTl Td &RF &1 ¥1gsl i ol Shifsd-
(F) S TIe, (@) sHamssl F1 e, (1) eEglese! i foeral
10.7 wiferem fohe wehR Sifyem @ TEmEt Ol § SHEare geiar 82

10.8 &R U qA &RF U ¥U q6EEe s=ad fafy ¥ #& 98 wra foew S
Tohd &7 TR

10.9 FHT9T S Hol ¥ ofiform & M W Ui wd difsem @ vy R S
&7

10.10 ST§ Tk &R ©1q i 5o i o sen s 8, qd foorm fafim @ g 9
Gehdl 21 39 YhR o W-9Redq &1 SR ad2y|

10.11 SoTen =l sRifera™ W A g 1 T8 U i €, Sefh o g gal
oTqq UET Il 1 2

10.12 9red YehHe | BH arent fafim srfafeansti 1 faa=m sifs)

12.13 difyrem sheie Hied fafy g @l e mn S wehar @1 @ bi?

10.14 Li,CO, ¥ @9 W TS Na,CO, $%9 M W o4 fasfea grar 82

10.15 &R urqefi & fefofea difes ®1 o e g1 ogstt & 9 d9ifies o
faeaar Td ardT T o STUR W hifSe- (F) e (@) HEHe (1) el

10.16 Gifedq wiNEs ¥ YRY %ieh F=fafad i o9 fofd YR e ma?
(i) difeam =g

(i) Tfeaq TSRS

(i) Tifeaq qrEe

(iv) Gifeam FrEe



10.17 3 B &, S&-

(i) BTSNl W e S @

(ii) T @t =0 = foefeer o @1 T TR ST R
(iif) T @ T @ erfufmen et 2l

(iv) hfeTad Eee o1 W foan S 2

10.18 ffafed o ¥ g&® o -3 ITAR TART-
(i) FIM=H TS

(i) Gifeay HEme

(iii) form g =T

10.19 FAfAfEd 1 §=AT daRi- (i) BeCl, (A7), (i) BeCl, (39)

10.20 Hifea® W& GREH o TESFIES T HEHe S | oo™ €, Safe J=iiem
Td hfowad o Td 90 S § 37eq foeid 81 99emEy)

10.21 fr=fafEa st g« JdEe-

(i) TIA-TeR (ii) FH= (iii) TR ATH IRH
10.22 fEH & OV WERUGA SoEfSd B €, Sl 3 aR-ugsl o ofeu
TR feielta e €1 2

10.23 LiF S/ § o+ eifder 2l ©, Safh weq 9 fa% S §, afes Qe o
ft faer g1 81 SR SqRT?

10.24 9 gail | Gifeay, qieflrmm, Tifrm ted Shfcaam &1 wefwd sdRu
10.25 =R Bl 8, S

(i) Hifeam o1 1 S § Slel S 2

(ii) TfEam o1 1 gal w1 Sfferhar § A feman S B



(iii) Hifeaq wwdEe i S § Siel S 2
10.26 frafafed 5 9 g% gamor R oot fafau-

(%) Seig faerai & e o1g ool i wifaeiierar Lit<Nat<K*<Rb*<Cs™ &H H gfdt
2l

(@) ofifram TE THAE &R o1g §, S g8 S 2

M*'(aq)+2c ——M(S

() ]@E[E (S&l M =Ca, Sr &1 Ba ) W4T

feeri 2
10.27 T9zmsT fo& =i
() Na,CO; w1 faeem e giar 2l

(@) &R YU 3oh 9 FANSS! oh a\lgd—\ﬂ‘«lbldd 9 U 1 S

(1) ifEm Wt qor | difean stfus Syantt 2

10.28 frefafad o wea foranstl & wgfaa g fafae-
() Na,CO; T 5

(@) KO, W& 3

(1) Na,0 T CO,

10.29 219 freferfad qesi sl e H=di-

(®) BeO i@ ¥ #ifaeid 7, sMfh BeSO, fao™ 2l

(@) BaO wal H faet ?, SWfh BasO, 3o 2l

(1) St W Lil, 9T T qorn o e oo @)

10.30 T19 ¥ fh9 &R-+1g 1 ol <Aad 27

(%) Na (@) K (77) Rb (¥) Cs



10.31 Trefafad § 9 ®F o aR-o1q et oo S 82
(%) Li (@) Na(i1) K (") Cs
10.32 Frefafaa ® & @ o™ 981 o1g weEe q9 o yfa el ifie e @2



Wecheh 11

p - =ik T

THE p-BLOCK ELEMENT

ERLE

TH Ueheh oh 31T o oI5 39—

. p— Sfeh o dl oh WWEA I G Ygradi i foe=mr & geht;

« TEE 13 TA 14 F T o difdk TS JHEMS ON KT YA R S W
Tohl;

o FT TN T oh TGN FIBN hl THEAT Tohl;

« oA oh Tl i ARAT HL Fohil;

. IRH, FTET don fafasit o |5 eyl AR & WEE HGH Goh;

- TEE 13 q1 14 & I Td SToh AR o Hewqul START &1 eiag H Hohil|

e awll oF STdReh hie H d— M f— Soidel oh JHE o SO p-adlich o awdl o Ul

T fedr 3796 WA i Srae et ¢

p— iih o awdl o SifaW Toled SRH p-heteh W YOl widl B Sl 89 Sd ©,



p—hehl 1 WEA i Bl B Fd: p-heehl o Uw eI H Afuehad ©: oo
TAfed & Hehd 21 IROTHA: oIad GRil § p-sdie % 13 W 18 9% ©: 99 &1 aRM,
FTa, g, TS, Tk den gifeaw 37 dqel o vid 21 difeem & eifaftaa

SR TS 19T SieRieh T ns?np!—6 B, eTiiieh ok Soigeieh fommd o1 efidaleh
wie 9 & %ar 71 T8 foear g9 odifas o (S - TEvEE T et e,
A el onfE) o Wy-wY THEE o0 ol ot ercafues gefed sl @1 uRona:
p—=eiih o a<al o TON § Sfcatueh fa=ia uiiererd el 81 p-seiih o Uk awd g SIS
S aTell SIfYhaH SARAIRI0 SToRell IHeh WA Soideid (3TUM s— T p-Saiadgd ol
M) I S o GHH Bl 1 TR ofed GNO H S SR wgd W Heiferd atfeRdiehLon
ST Tl St 81 39oh Afdiad qeshford Tqe StfaRfieRTor STaee o WU-WY p-<cAih
o a3 et srered o i ®, W wmrd: (W STevds TEl) P Gaw
TR W A 3HE HU B &l p-sclich oh axdl gNI S WM ool Hewaqul sifedeor
sraEenstl 1 GROM 11.1 § S A B SR, e 9Ul e YNER H gfeh awel oh
feTe wYE SToRieheoT stomen eI Tl Bt 81 R STfRiRYO STl ¥ q ST HhH
STTRARTUT TN Yish e § TR dwel o folt shffish &9 ¥ Tl =idt ol 21 958
SR STTEA | T THIS HH SAFARIT STIEAT I WA i 3Thd W I9E (inert
pair effect) el WAl &1 37 & SAFHR0 Tenssl (Te AFAH0T Yawe qo Te
SATFHIHTT LN | T THE FH) o FUeT NI HgaR IRafdd e 2, fSas! =amen
IYYKI TAM T T S

e 13 14 15 16 17 18
HHA
Sé’tﬂjﬁlﬁ ns*np' ns’np® ns'np* ns*np ns’np® ns*np®
o (He3 e 157
HHE I
"EH B C N 0] F He
o)
wE
ST +3 +4 +5 +6 +7 +8
T
T
ST +1 +2,-4 +3-3 +4,+2,-2 45,43, +1,-1 +6, +4, +2
e




I8 @ TfaaR ® for e1ung Ud SUMTg Sed ORUft o ohddl p-soiih H B B U
WM W erefere o1 wH el Wil @1 oRad W Yodsh p-sclieh o 98 H Wed e
aa gaifus ifcres Yehfd 1 gl 81 sturfees o wifeaess il ® 39 YR afedq g1 aw
o @A o fafgear o 21 98 ufedd 39 aw o gefud gqe W) e s 2l

AE: orgel w gor B oeturgell &t Sea faR[ o oW qen S=a R

UMl Bl &1 37d: oigell o faada S e @ e oFd €, S7erqy Somae o)
g1 srcafirer Wihd ug © oTcfush dieha 1urg g o1 AfTeh WHa: STt Wehfa o
gl €, Fifh Rl fagd womcHsharett ® erfuss ofax Bl @, oFf SHd SR srurgeti ok
wWd o U A MU AfTE ARIHIE: GeHdst g €, Fifh TRt fagd woncdsa

9 HH AR Bl 81 Aefcorsh @ efifcorh 01 § GRed i 3ok NI SMIT U ATFAES i
Thfd oh SMYN T THLAE ST Hehdl 21 el ST/FUES IS 31efel 3T B €,
STelfeh llfcoleh SAFAES &IT Yehid o B Tl

p—sdteh H Y T T el WS o WRE U q HRUT ¥ f9 21 eI geen SR
ST BT SAHR T TEA HRO o Fft 707 &, S MR W Fslk o+ €1 oma: s—=clish o
gk a7 IfoFH Td Sifaay &l Hifd p-sciieh o i a9 gcloh dcd fa=1a1 Y =
gl hael p-sciih ol W AR IO Hewqul faear, TeR qee (g sTerd % SWd
& TF) o GAST FI H d—heTen] i URRAfd §, s feda ofead % o ol | e '
gl p_sciir § fgdfta aerd o o<a, S 9 W URY B4 T, 1 SAIhaH HaiSehdl 9 (T
2s A1 i 2p HEH! H1 STAN HL gU) Ik G Tl 21 Hh fawlid p-Tge & g

e o v (et soieeifer famma 3s23p" &fn @) o Red 3d wask sufted @1 2,
S 3p Al 4s S-®R b WA BN B T d-Heeh] 1 SYAN YA T qaT e o

AT FASTR 1 GR U AU 9Q1 Thd &1 SH_SEl dA ke BT e o

g, @8l ugHifEm [ALF, AP 3 B1 T d-heThl i SURATd TR dwell (Heavier

Elements) o5 T &l &8 379 THR ¥ GHIfd Hidl &1 SMhN TS d—haehl i STeTIdl
H1 TIF J9E T adl HI M T T BT A B FAGT BT S| THE HT FIOH T

3T o Wl § W oF WYl (I[EAOMU-C=C, C=C,N=N) Td T TR A o awll



(STEWNY-C=0, C=N, C =N, N=0) o H¥ pl- pll oga¥ S i &Hal § FeX Tl 2l
Teal qed i N &Y S €, W 3 d-herh (dM —pM A¥er di —dM) Sfsfea e 21
Hfeh d—Heh] B Sl p-HeThl H ol W AuH Bl ¢, o@: fgda ufe o ol ok
pM-pM ¥ &1 gl ® d-herehl o Tifaed § AR w8 el ®, eih 9HH

SRR ST I GUH TS i ol H o a1 STHeHaSe 9 & s gl

Tohel &1 ISRNY— +5 TR0l s/e@e § P ao1 N SH 3ifal SomeH NO; (N-a¥

9-

& WY T ITHgHAsH H 9ifed ®id g e oh T p—h&ldh ohl) ael PO, (s,
p W& d el Wi M- a9 o Eimfed wid §U) o[ &1 36 Theh o €9 3Ted @R ok
GUE 13 qA1 14 oF Tl o TEEA 1 STFIT R

Tof ¥ 3@ UqE % axd ded P e[ @ €1 dRF (B) U WelYe 31U €,
UHifEm (Al) o1 B, WG 3@ 3 TEEfTR TUMH R % §AF ®, S e
(Ga), Sfeam (In) qen Sfe=m (T1) qoreml § o gofa: org 2|

Jufeorfd- aRA UE W d@ B W@ qEAd: SMefaRe S (H3BOj), AR

(NayB407-10H,0) Tl HEMEE (NayB,07-4H,0) & &9 | W =il ¢ TR I § aiaw

T A (AEE) q91 Wi i (Tsear) H faer #1 9-uddl (Earth Crust) ® S i
IEIAT 0.0001% (9RIcH®) W off 7 1 SRk o < qHenfeh &9 10B (19%) 41 11B

(81%) THer &1 Uelifem &t 9-qddl & agedd (8.3%) Welifh 21 9Reash &9 ¥ Ie
J-TdS W SRS (45.5%) a2 fafeasd (27.7%) °F 9¥=1 Haifae 9@ SH aren a
1 UgHifEw & W@ SeEe (Al)O3. 2H,0) e R (NasAlFg) 7% &1 §AR 3@
¥ 9% qEAd: U YW, wAieh, SSE Al W W AYF (Mica) & &Y H fHerar 2l
Tferem, gfeam qen Afeaw yepfa o o g w8 wen 4 T €




ARUT 11,2 Y 13 & dval o WHIUash U Wifder o

E el et Trefram EiEL dfem
™ B Al Ga In Tl
T FE 5 13 31 49 81
T FEEE/ g mol! | 10.81 26.98 69.72 114.82 204.38
TS A [Hel2s22p' | [Nel3s23p' | [Ar]3d@4seap’ | [Kr|4d@5s5p | [Xeldf5d"6s26p’
S P pme (85) 143 135 167 170
A B 27 53.5 62.0 80.0 BR.5
M3/ pm"
A T - - 120 140 150
M*/ pim
AT AH, 801 577 579 558 5RO
TR AH, | 2427 1816 1979 1820 1971
[kJ mal) | AH, | 3659 2744 2962 2704 2877
T o 2.0 1.5 1.6 1.7 1.8
E /g cm® 2.35 2.70 5.90 7.31 11.85
298 K W
T K 2453 933 303 430 576
FAYAE, K 3923 2740 2676 2353 1730
E%/V, M* /M fom | - -1.66 -0.56 -0.34 +1.26
E%/v, MM fag | - +0.55 -0.79 (3rd) | -0.18 -0.34

-1.39 &F)

“yrfae f” 6-IvEEEAia,  WienT el

TS 13 % @l o WHEE, difdek qen qEEts o fEfated 2

11.1.1 SR Ta=amrd

THE-13 o el 1 9l geeRieh fa=I® ns2np! el B 3@: TH WYE o dwl o
soleRifTeh formame gem < THel o dxel i qorl | (W The-10 W foafaa femar e @)
Afere wfea g 81 soeele foaa § I8 o 36 ¥ug & o o o TO% qen
qell o TEEA I gAfad w2

11.1.2 9XHTO] foree

e ¥ 9 WM W YAF HANG G5 H TaAl 1 Uk RN Sl &1 37d: W] e
#1 gfg Gfad BH & aeNg faeed @1 S Gehdl ?1 Ga 1 WA 1 Al 1 T
0 9 %9 B AdE BT & TORIE faFd U I8 <@ S Fhdl ¢ o6 Afermd |
SUfterd AR 10 d Soiaed 9@ U A9 a9 &1 gorl § @l SoidgHl W god
TRRET YHE T € (THH-3 W) | URumHa: Nfemm %1 W] B (135 pm)




U= (143pm) T o1 § &7 et 2l

AP T, S EET g @ SR 1 S €, UHE W SR § A g w9 9 e
it B1 B @ Al H A, STRR-Ifg & WY S gL T A TH Ga o WA QA In o Tl
e ST Tl i Ui SARAT d W f SoieRl oh &Rl €, fSEeR afwemn gumE
9@ gU Af9shig g9a i &faufd 3 & fau «7 g 2l

s et w0 S AN SAHS s e it 1 o T

T i el 1 9 Ieu Bl @1 U8 3ok THERTe UN o feEEe § ufieiterd e

Te-13 o el & fogd HoTHSd off H IR ¥ 9 9 W W B ¥ Al d% Wit 2l
qcqvEr 3N gfg Bt 1 o wHveE oehR | eifafid gfi & SR gl @)

R Yepfa o stutfeaeh dvdl 1 T€ el TN 1 3TcAT4eh HoR ugred 2| SHeh 3feh &Y
fiferd ®1 foreeita ot S3EA1 o R0 G- 1 ol STHIENU €9 § 399 8idl 21 39

e & o qwd 9 ToHis Td Sd Sgheeishdl Ol golPE 3 Bid @1 I8 S <A
9 o @ Tk Ao %1 ToriE 9gd w9 (303 K) B @1 3fd: i % fa ¥ ' ga
e ¥ fHelar €1 U1 S Ol (2676 K) S=4 dIG o W99 o fau 3@ SN
ugref A €1 Te-13 % deell okl W o § A" W W aRA @ dferm 9k S S
2|

SRR STeren U Y9 sifufsrameiierdr <1 ygfa



B R o HRUT SR 1 G d1F 3 TAfeqdl o1 9N ogd 39 gl 81 T8 39 A
fadh +3 sifodierur steen o o7 9 Uohdl ¢, dfcskh ohadl GeEaS® Afh a9H & forg
e St H 81 WG o B B ¥ Al T W €, d9 Al 1 G A A TAfew o

i verEd w7 @ we o 41 58 v ww Al s o @ wmed v 1 aend
H Al T Ted TR ae R

R oft off ® 19 d W& f w&Rl o Sad GRIE0 Y9 oh HROT, 91 gl ANHGE STEE
ns SolaHl ! AsEd! 9 dfd T@ar € (S AR I g9 % fou SweEt €)1 3@ IR
FU H TR HEWINTar i FERE ot B IRoTEEEy 9y § eheiel p— el W od B
gt ¥ Ga, In Wd TI W +1 de1 +3 A0 SAfeRdiehTor oy Uferd Bt €1 Tea dwell o

fI +1 StfeRfeRTor STereen o1 T1fed STRITR &gdl Sl €: Al < Ga < In < TI Sfemm o +1

SAferTenToT STaRe TRl €, e +3 SiFHIehiul 3fereen Wehfa H S=a 3ifeRiiehne €| Sl
Geaelt Rl W erufer +1 StfeRfieRIol Sfeen oTel AifiTeh +3 SeRdhToT STEE Hi qor W
Aferh Ak 2 2|

T ql o gt stawen | Susti H s WE] o WRf SR TolagHl i HEA 6 Bt
T (STEOMY-BF; ¥ aRH) | TH ToioR = 310 TRl SoiReie fa=me o & & fa
T 3o Y TS0 F3oh g9 A o UM IR Hd T

% 4 IR 9 9 I W AHR H gfg oF RO EH 3T oh FHH FARR i hl

gafa &H B ST B AR ZEERARES WAAYEsh STHIMA § Th THhRT SR I
3C1...NTI,

. A
PRSI EISEEIINECEIN] %|

NH,
Cl
\ |B
B-Cl+NH,— B
/ c” \ a
¢l Cl

T TR AlCl; TqHEFE fEerh SRt Tl 8 S gl



‘995‘ Cl ..—:19{,
\ /0 1

%mﬁsﬁwﬁﬁwﬁﬁmmﬁﬁ% 3d: 9 Sel-3ATEed € S 2
M- Hfcash TRAHAREE S STToed R Tgoheishid Teist [M(OH),— ad &, STl

M # THEO SR spd B g U FARNES 3Tl SIa-3TT8ed &

TEFHART AT [Al (Hy0)g]>* TEH oIl 21 T80 TFel M99 W Al & 3d Hafh WM o

Tl Y Al T THEIOT ST spod B

30T 11.1

ABYAI TS TRYTI o fdT AF® SoeRis fawd E- HHES: —1.66 V TE +1.26 V 2
faeem 5 M3 I S99 @1 STHM FISY TS |l o1qsTi oh HFfaR[dl 0T Wi o
i

=

qHI STl o T geleRie fawe wan € f UoHifEm | ARt (aq) A SMM I
yafa eifrer wdt @, sfe T3 foom o 7 fad ewemdh ®, afew yaar sfiedfiers off
21 oma: faem § TP &) qurn § ARY stfush TRl Bl +3 EH WM W HRU
Uit Sferm 1 qor § stfush defee 2|

(i) a1 ok Tfa Affshametiern
foreeelia ey o R fmaniial @1 9 % "ueh § oM W UgHIEH @ Hae W



ATFAES 1 Tael TG oF Sl ®, S S 3ffueh & B W Wi i Ushdl B SffhEei
AR Tl UGHIfEE g o W9 § TRA RT WM W W ByO3 A€ A0z SN T
=4 99 W I SEAEISH o Y fHA HH W AELES 94 2

2E(s) 180,(g) ¢ >uE.U,(s]
2E(s)+ N, (gl * »2EN(s)
. rl = . rl iy (E: aa)

e ¥ Y W W 3 SifIgE 1 Upfa uRafdd Bl Sl 1 SR ZEsiedEe STl
THfd 1 BT © AU AN (uiferr) SifedEe 9 R oo ifceies dle SAm g
UgHifem qen Afeaw o offedges Swawd wehfa & B €, wafe sfeaw qon dfeaw &
HiaEe TUHEl ¥ R YHfd % e g

(i) 3771 Ud &R o Gfd SAfafsrametierar

IR ST U &R o WY hiE e T s €, Ry Uit @ el g el

R | g W1 21 hold: UgHitEE syEedt o wefi war @1 UoifEe o Hel § ok
[oTehY STERTEISH fehifad shiar 21

2Al(s) + 6HCI (aq) — 2APR* (aq) + 6% (aq) + 3H, (g)

Tig Efeeh o Al 1 Hae W SAFHEES i Hag e 39 Ffera 2 3@ 31 tgHifem
ST &R | foRen ek SEEReSH foaafsa s 2l

2Al (s) + 2NaOH(aq) + 6H,O(l)

l

2 Na*[AI(OH)4]™ (aq) + 3H5(g)

~

qifeaq 22REgied]

e (1) ==

(iii) SeiroHT o i erfufsmarstiera



Tily 1 BIgH FYE-13 o T colioH § fFa +3h ZReess o9 &

2E(s) + 3X, (g) — 2EX3 (s) (X=F, Cl, Br, )

3QTg 0T 11.2

freielia Uqiifam Feiige &1 Siad o =R IR ¥9d YA s° A 21 TRl RO
AR

T

fstelta Ui FaRise agHed ™ 8 o WY ST &9 § S 3Tqefed gt HCl
T faafsa #d@1 ¥1 98 THIgH HCl ¥9d 49 o ®9 H fg@i <t 2

Tge-13 & dw@l oh JHAMF HOER HT FFT HH R FS He@Ul qed I o T
T TE o 9t a@l oF IEHINGS, SRS T§ STHEREE Hewdassh JHhid o M o &R
Se-sEfed B S €| 9RF % Afaiad o= @t del S agehes TS [M(OH)]”

q TEHFARE [M(H,0)g]>* Tt wiefia faerm o sufeerd = 2

el o Thetdh (Monomeri) 2IE8clES, TR <7 8 o HRU Jad g9 oA o TuH
e H Bl TRH &R (SH-NH; 37f%) T Soiae I Y™ HT U9 ATl o HEE

W] 1 e g HW

F.B +: NH, — F.B « NH,,

IR H d-hersh STIURd ed €1 Weld: ST SifUshad HAShd 4 @ Fhdl 21 dfh Al
qeN 3 ql W d ket SUMEd B ®, 3Td: Tl Sifudhad WaANRAT 4 U eIfus @
Thd T AR ST T TS (SIML-AICI;) TS TS WA gR fgwerhia




& S € (AlLClg)l 3 o1g ATl H Ugael oo STuet ¥ Soiaed Tev HX T TRH
guf Fd 2

3alg0T 11,3
B3I

R
T

IR H d-Fherh HI AR oF HRO FE AU Tk h TR I H @AY 2l 2
31d: TUH! SAThdH HIASRdl 4 § 1 &) B Hehdl o

AR T o Gl B1 SHR] SR HITT

A o SYANT Afih SR, Ul o qen SRERA B $eh TP h1 ST
B HEU § |

7% IRF H Tewqul AfTE T TE v forecdta 3 ], fEEH g9 NayB407.10H,0 Bl

&

T qeATHR T W THH AqHKE TR Tt 1 oT: THRT ST
T3 Nay[B4Os5 (OH)4].8H,0 BT 31 IR St § Yoihy &g forera s 2

[B,0, (01, ]

Na,B407 +7H,0 — 2NaOH + 4H3BO3
aMefaifisn 3T/

T fHT 9 H W R TEd S % ] K1 (TERET HA T d91 | Wl €1 A WA
fhT S W I8 T URER g9 | uRafqd 8 S ®, S %€ o HM UH o § giEfdd




e Sl B1 39 IR Heeh] (Borax Bead) FEd B

A A
NazB407.1OH20 NazB407 2N3802+ 8203

Tifeaq Aeeie aifte TeReEs

fafim Herau aeell o AeEie 1 fafire 1 g 7, fSeeh oNuR W 39 dxdl & weEH |
IR Heh1 SO0 (Borax Bead Test) 1 SUAN YANRMATS § Bl 1 S<elond_se

dNFT i hidTee FAEES (CoO) oF WY I8 o) W TRA fohan wan 8, a9 Het 1
TTHT [Co(BO,)y] AT T

Tffeh 377 HyBO; U ¥ad fhtecta 3w @iar 8, ek wigt woef =iar €1 @7 ot
¥ srcufaeid, W TH Wil A gl fao g ?1 38 ANad & Solid faaEd 1 sl

hlch &AM ST Hehdl %l

NayB407 +2HCI+5H,0 — 2NaCl + 4B(OH)3

TH O o 3ifiemy AifeRl (SH-RlES, TSRS 3fE) o So-3{UEed g (S qen
oA o W foRaT HIoh) SR ST WeRdl €1 TU! WG WIEAT eIt &, Sl BO; i

ShTedl BIEgioH aY g e @t ® (fast 11.1)1



7

H._ Qfol
||4 H
0 ®

| |
H. _B 0.
\O/“ \M(‘)#‘,H H"‘-\.‘(:)_,,,.-" \C|),’_,
H | H

o 11.1 @i 3/ &1 Ge=m1 9 faged 3@ gEeis say i gaid #dl &

Sifteh ot T geol e ol B U8 WMl ol TR €, W eRelieud Al 9§ Uk
SR T T HH o HRUl ogH TRA HI Wifd HGER HLl T

B(OH)3 +2HOH —> [B(OH)4]” + H30*

370K ¥ 3ifysh d9 W A e oW W e o7t Hemifie 3 (HBO,) SHIT ¥,

S 3R Sifesh Y HW W AR RS (B,03) § UREfid @ S 2

A A
—= —=
H3BO3 HBO, B,03

3QTe 0T 11.4



9k 3Tt ! Teh ol ST o1 AT Tl @2

T

difeh 3T 1 Ueh 3ol STFcl ATy | T 8, Fifeh 98 19+ W o1 fshrae e
FX T T ST o Y W TESHTA T (OH™) TV Hikeh YT 3Tk U1 hidl §

~

qen HY fshifaa s 2l

SR T T TXeqH SRS SRANA 21 30 SEUYE e i Suftufd W SR ZEweiiEe
&1 LiAIH, ¥ foran &¥ch sAmen S 21

4BF3 + 3 LIAIHy — 2B,Hg + 3LiF + 3AlIF3

TRl H TRARA M T Hifcad dRIERSEE 1 STFEhIvl AAEH o el fhan S

2

2NaBH,4 + 1, — B,Hg + 2Nal + Hy

Afier 9 W SRARA SR TEHISINEES qe Wfeam gEgRs &1 fwan gr s=@n S 2

2BF, + 6NaH — = B H_. -~ 6Nal

SRR 3Td Sedell TR T B, fSe Faeris 180 K €1 98 o9 & Wieh ¥ o1 W
W S 3l 81 T8 Ao i Sufterfa ® srcfien Sl 1 ScHSA i Y STl &1

B.H.+30. >B,0O, + 3H,0:

AH® =—1976 kJ mol !

fferepier S=a A ot 9 o Wueh ® M W W oM oM 1 IRA Sl o @1l delt 9
STel-3TqEfed R S ot 29 €



ByHg (9) + 6H,0(I) — 2B(OH)3(aq) + 6H,(g)
TRENA TEd &R (L) % WY foger sifafan W Tk SA A (BH4.L) < 2
B2H6 + 2 NMe3 — ZBH3 .NMe3

82H6 +2CO — ZBH3 .CO
TRANT W EifE # Afafka ¥ URY H ByHg2NH3 ST ©, TS99 g3 [BH,(NH3) 2 ]

[BH~ SR Yaf¥ feam STl €1 a7 @R eifersh TRH %4 W B3N3Hg 31 21 38 THWM

BH Td NH 9Wgl oh Y dad-93aql oh IRUsd H ThMEe ssiq (Inorganic Benzene)

% ®9 H S S e
3B H,+6NH, — 3|BH,(NH. ), I*
[BII,T —Hel 9D N I1.+1211,

SRANT H A H fo 112 (k) g <9 T 21 TEH fadre 9R eEgee W]
qel & SR UH] Uk & dd § B 21 3H a9 o SW Ul J9 & ¥qed (Bridging)
TIESISH WA B ©1 falerel =N B - H &y @ fgehsia-fegeseiM (Two Centre-two
Electron) &9 &A1 &, Sfafsh a1 Uqad (B — H— B) &9 ¥ &R & B &, fore ‘frobe
fogataei &' wed 21 fost 11.2 (@)1

fe 11.2 (%) SEaRT &1 (B,Hy) "=



Q\@@ A
&&@ R\

(@)

o 11.2 (@) SEaRT § a4 SEaRT 4 Yodeh aRkiq1 TET] sp° GHRd 8 81 57 9K sp° GhRa Hee 4 4 T
selaziRIzd glar &, o/ faga t@ei (Dotted Lines) gRT sifar 74 €1 Riaret B— H @i f5eahsia-fggeiagia (2¢ -
2e) ¢ € Sal® 31 @qad (B— H— B) [ahsia-fgsciazid (3c — 2e) &1 59 ‘@emael’ (Banana Bond) f #gd &1

IR, BEGRSENE h1 UH S@en & Fm war 2, f59H aqohehia [BHy™ STEH ¥q@

2l fafim urgell & JoREgEeEie [ B ofiferm qen difsad o TREgESERE Wi
dleEgEe ot #ed B TR O eRgiEe &l oRifcEer % suftufs o SmeRd W
sfafran siep a1 S Hehall 2

2MH + ByHg — 2M* [BHI”

(M = Li 272l Na)

FEfTR GO H Il LiBH, 99 NaBH, w1 SN S09™® & &9 H Bl 81 34

Hifca TRERERES oM H 3% URIY® U (Starting Material) & &9 § ITART H RN

ST 2

11.4 SR, USTHIF—T Qe g9eh dIRTeRl oF SR

S=d Toish, T s, e SefaeeleRar qen eTcafyeh #oR (Refractory) B o RO

IR oF ok SFAN B SR dqefl (Fibers) 1 SUAN golY® Wk sEH W el



A oh '@ WEM qgiel o fmir # g @1 ae-10 (1°B) wweenfies o
=- 3TN0 T Afh Tl Bl §1 31d: AHHT =N H efeash dREel 1 I
GRAET0T e (Protective Shield) T2 35 ®Si (Control Rods) & &4 H gidl €| aled

qel Sifth oF 1 YT el SUA I M W8 whi™ (Heat Resistant Glasses),

S-S (Pyrex), TTEEel qe BIgeR Tl oM § Blal @1 SRad 1 ST eigef o
2T @M (Soldering) o fAT et (Flux) o ®9 H; I, ¥ssl (Strain) 91 @G-
gfeRieft fedt o aXad o W Ud Sfuehd WA W U2 o ®9 W el 1 | o o
Sefa faere &1 ST 9 oS gl o &9 e @

U= i ved (Silvery White) 11 &1 T aoehiell 6 §, Toed S== a9 @med
(Tensile Strength) Tl 2| TEh! SE[ Td HOHIT wcfhdl 36 Bl @1 YR ¥ W 3MUR
(Weight to Weight Basis) T UGHIFEH &1 =etehdl S § AT el Bl 2feh e qen
e UoHifem %1 eTcfs SUAM BT ®1 98 Cu, Mn, Mg, Si a1 Zn o @1t fhsrerg
1 fmior #xar 21 UgHifEm qen saekt fagergett i fafire erpfa (S9-urew, <99, BT,
T, R, @i IME) & W Fehdl Bl TEY TEHI SYANT SRad oA o i, fefor, dfeRT,
mwamwmﬁm% %Q@ﬁrﬁwﬁmﬁrﬁ (Toxic Nature)
eIt 1 37d: SRe] A § Ui qen suekh AifiTeRl %1 ST 9 gF @ 2

e (C), fafasw (Si), S (Ge), fo7 (Sn) @1 @€ (Pb) THE 14 o o< &1 e
J-7dd A U Sl 9Edl SAfddged (Most Abundant) dWd €1 I8 Uhfd H T Ud

e e | SgdEd W Ul Wl @1 avd STael W Ag hiFetl, Yhrse qen € o fHer

g, Sefh HYHR SOl § I ol S, SESeheA aul 9 W e SRl Y
(0.03%) oh ®9 ¥ ol 21 I8 el S Hehal & T e FER 1 Fa9 == a<d 8, Sl
I TRl (S—STZETZSISH, SRS, FkA, Tehl 3MME) W =AM Hich Sifead Sl o
Tl WH s dh w1 T T @1 e @EA fagE sed oh ARl Wd
Ui 81 g Sffed Wi o1 SEvgs S ©1 Uihideh ®Y 9 hled o & Ll




gt 12 qen 3¢ fied T TEeh sifafied wh ot wwmenfis 14c ot Sufterd
2| I8 U fedfaea wneentie €, foaent t¢ig 5770 a9 21 sHeR SwEm oA wrEn
3fF7 (Radio Carbon Dating) H &l 2 faferrd g-qddt & ageaar ¥ w&1 SHawn
(27.7% 9R ¥) fgdra o< 21 98 wfa o fafae qen foferehe & &9 o Sufeed w@a 2|
7% fafae, foifis, w9 9o dv= &1 Jequl ses T @M oifa gag A@en o
Sufterd w71 gea: fo7 W (Sfaee), sno, fe @ qen Ao (PbS) 319 T o
g feman Sirar @1 S qen faferra o) Jrean staed w1 SuA 2R qen srferers
gfeRd (Semi Conductor Device) M # 2l 2|

Te-14 o <l o He<dqUl WA U Hifdsh U qe Sk Soieeie faeard |ROM 1.
3 ¥ U U ¥| Hm WHTEE, Gifdeh Td TEEtTE qON %1 s A s W @R

11.5.1 SeaEieh fa=ama

TgE-14 °h Tl HT GANSERAl 9 IR faa™ ns? np? @1 €1 3@ THE &
TR T | ot nafier s =1 g 2

11.5.2 WgGdaSer e

e o e = geddse Bea o Scoleg gfg 99 B €, 59 S| § Pb %
gegaers e o oy 9fg Bt 21 d- 99 - herhl o qoiaRd 8 oF RO TET B
2|

AR 11.3 YE 14 o dval o ULHITUEeR Ta wifaes Tor



o wET Fafers wifEy fe wE
C si Ge Sn Pb
THT] FHE (5] 14 32 50 B2
THY, ®AE,/ 8 mal 12.01 28.00 72.60 118.71 207 .2
ﬁsﬁ'“ﬂ e [Hel2s2p” | [Nel3s™3p" | [Ar3das’ap” | [Kr]4d 6" 55" | [Xel4/ Bd6s’sp”
HEEATTF 4/ pm” 7T 118 122 140 146
AP o= vt pm” - 40 53 69 78
#ArEr forem M fpm” - - 73 118 119
HAEH AH, 1086 786 761 708 715
Tt AH, 2352 1577 1537 1411 1450
kJ maol™ AH, 4620 3228 3300 2042 3081
AH, 6220 4354 4409 3929 4082
LEE Gl T 2.5 1.8 1.8 1.8 19
T g em 3.51° 2.34 5.32 7.26" 11.34
T K 4373 1693 1218 505 600
T /K - 3550 3123 2R06 2024
fore-wfm 10"-10" 50 50 10° 2 10"
Johm cm (293 K

M AT s w fan ST o o (o3 K CEm # fau fwE W e 2,22 #
IBFm (wELE AT O )

11.5.3 3T THredt

TYE-14 & TE H YU A TITH F AE TE-13 S WG @l wi oT9en Sifush
T 2

Tgl T ot AR i TRl 1 GHE GRS Bl B Sl g ° 99 9H W
P Tl st 1 Si W Ge, Ge | Sn @ 3¢9 Al TH Sn W Pb %k 3Teudfg,
HeAedl d 9 f SolaHl o geol URIETT] Y9TE Ue ATY] o o SRR 1 TR 2l

11.5.4 TaEId SRUTRAT

B SAHR oh HNU E-14 v Tl i foagd RUMHSA FT HH FHE-13 o6 HId dwell
w1 TR FoTcHAST & AF @ ol W 3ifusk e @1 Si ¥ Pb d% o *1 fagq
TRl 1 HH OIS GHME gl 2

11.5.5 wiifaer TuTerd



Tge-14 o AW T AW §| FEA-fafawa g ok SHfem Sudg @, Sefe foT qen
o€ %Y ToHi% del GAEd ¢q ¢ 9-14 % ql % Toris U8 JaoFie G813

el o Mol T FaeHlh 1 qor o 3ifew g €

SATRHTRT0T 3Tee a2 TEEe sAfaferamsiierdr &1 ggfd

Tge-14 o Il o SRMH FI B 9R TOeH B T S a5 GHERI: +4 qe +2
STTFRARTUT STeeN ST St €1 hisiA BUMCHS IR0 eraeen off wef¥d wear 21 i
YU TR AT GOt w1 AN Sifd =9 BNl ®, oTd: +4 SRdRU e H iU
AifiTh TeHAS® YHfd o B9 21 3T TUE o e dwil B Ge < Sn < Pb HW H +2
AferfienoT ST YRS & &1 Y agdl Sl ¢ WEEASh Hie § ns2 e oh
S H 9 & O oh RO AT Il B| T QY SRR SToResti 1 Wriferk Tenfaw
it o uRafda e 21w dun fafesd gead: +4 SR st e #id 2l
SHfEE BT +4 SRR TR TR Bl §, Sefh Fo AT T +2 Adwr srawen
ft frerdt 21 foq Ut S oromenet o Aifir oA § (+2 SERdiRU oreen H fed
ATEEH o &Y § kA HIA 7)1 +2 A0 el W o % AN el g R
SEfh SHRT +4 STl Yool SRl B uq:HAS ool W YU o ohald WA W
AS TRA T € [SIEME- (CCly)]l ToEe uRyul o1 €W oh RO wHmEadl
SHRMUE! I Soieeier Tfels 1 ofiel S99 el Wl Sl @1 TS e ST
TeqarSihdl +4 1 AT Tel H Thdl €, W TGI8 & 3 a0 UHI HW 2| TS S
Tl H d-hegeh! 1 SURkUfd o HRU BIAT 31 I€ RO ¢ fF UH dwl o RS Sd UE
e o SUUd <1 SRS (Donar Species) ¥ SOieRIA TBU ik Hehel oI &1 SEELUNe-
B TS [S¥—(Si F2™, GeClg])Z, (Sn(OH)()?] T =it &, f5er hsiar WA spid?
Hhd B 2

(i) SerdfsH o6 gfa stfafsramefiera

39 99 & 9t geE ofedien &1 suftefd o W fRUT WM W SfeRe T 213




TEId: q YHER F B -HHGTHES dU SRAES| Tk g4 HAW: MO Te1 MO, T

SO 1 M ohael 3= 99 W BT 2| I=d SRR e ai SedEe e
SATRARTOT e oI SRS 1 qorl W ST Whid % B Bl SESeEe
(SF-CO,, Si0, T GeO,) AT &, Hfh SnO, T PbO, Iuaed WHfd & = Tl
TeFEE § CO SIHA de1 GeO 1A &, Sdfeh SnO @l PbO Swgerdl 2

33e0T 11.5

TE-14 § 9 31 W= (A H=A) H G, S
(i) TaQ s oellg eRaieEe aad ©;

(ii) T +2 SRR ST ¥ fier §;

(iil) STS=H (A FAgHAR]) o €9 F FAT H 3@ 2

Bl
(i) e (ii) @S (i) fafaes don SHtm

(i) 51 oh 9fa ferameiierar

e, faferen qen swfem S & g waifad & B €1 e, 9w @ famifi e
SESTFIES ST & a2 SEeEgS T I &

Sn + 2[,LC —2— SnO, + 211,

W W ¥ g @l ©1 UM VT SeES i Wl fhed (Protection film) S oh
ST Bl B

(iii) SeirsH o gfa srfafsraretier

E-14 & T MX, T MX4 (X = F, Cl, Br, |) TR & G 99 & Hed o Afafe



I gt W Suge uifefadl | Reiem 9@ T ook €Y goEe oA B SR
MX, TEHASR Uhfd o B0 1 3 Toleel W hild W] sp® TR ST § qem o1
TIqURCTRIE 3Thfd H I €1 SnF, 9 PbF, T9aTE &1 A TafTh Whfd oh B 21 Pbly

1 i T2 2, FifE Pb— 1§40 (S URH § o7l ®) S ol I ARl T ure ©
fF T 6s2 ToiaH w1 oA B Teh q1 Ueh Soiae o Sod Hheldh § SueHd § 9R

HIHT S WIS B Foh| 39 UHE o Ge H Pb % o Seadl I MX, THR oh
ToRE oI ®1 ot yafa W ¥ THEE T S Tfae % SR W GeX, i ger
¥ Gex, difud Tkt ?, Sk PbX, ! ol § PbX, 3ifek el g 21 CCly

afafte o gl JCReEe STl § Sia eivsfed e Wi €, @il ohEid WA S o
TS TRATY] W d— hefh B Thih! Soia I T80 F3 gehd &

SiCl, T ISR TR STcA- 3T Ufha ki AU S Tkl ¢1 AR Si & d- Fah ¥ A

Y THTH! ToF g TRV HT SiCly URFE AR W WA ST9Efed B €, @ STd: SiCly,

T8 YN Si(OH), H <ot e79ufed & T &

| ﬂ




33e 0T 11.6

[SiFg]>~ [ 2, Sk [SiClg]?~ TRa 21 3Eer guifad Il S
'
THeh q&A w0 Tefead B

(i) Tafer= TA] HT TSR BT TH o RO $Hh IR AR FARA o6 B: 98 ABR
ATl WA et el gl U g

(i) FANT YT oh WehTeh! Soiee A a fofeieh oAy o6 wed s foan
ek Yot Tl el 2l

3T TRl % YW WSW 1 WG TH WHE 1 YUH UIH HEA AT TS o T THAl
¥ T oFeer Y= e €1 36k B AR, Svd o[ Rocshdl, S=0 S T
qM d-FHeh! 1 TUTeddl & HRU TH el 2

e H oholel s— Al p—held B S oh [OY IYSd d &l Id: I8 I WN AR
hadl IR SR g € HHMEIST (accommodate) X Tehdl 81 W&l ®RU € fob s

sifurehay GaShdl IR Bl ®, Safh 3T USE d—h&eh] ! ISl oF HRU YA
garsthdl ¥ gfg R o 2l

FEd | @WE 9 YAl B MR TS Sod foeq FOMHERA alel 3= T § pll — pll
agaY oM 1 AfGAId &9l (unique ability) Bidt €1 CS$C, C=0, C=S, CYN 1% ek
wS ST Bl 3 GHE & TR G pll — pM o9 & oA €, Fifer 92 qen foui
(diffused) TTHTUSTT Hefeh B o ShIU] 98 T fqearad & =idl 2l

HE H T TAVST oh WY TS 9 gN S[Ehl aely@e A1 g0 a9 hi g
eIt Bl 39 YIfd HIY@e (catenation) Fed &l C-C ¢ AfIF Holgd BH ok HRU IE



el B o § SW W A9 WM W agdl g3 SR al Sl g g SoncHshdl o hRul
fge &1 g9 Sedl Sl B 3 S el AM ¥ Ted: GHe W1 Hhdl ¢ 99E-14 o

fEe 1w C>=51=Ge SN g 3 SesfEe FE <ot 21

ag w8 Tl / kJ mol?
c—C 348
S5i—Si 207
Ge—Ge 260
Sn—5n 240

@ qel pll- pM se-FHfor o R shraq fafis ey < 2|

11.7 hHTET o UTET

e o TReeeld iR stfereia-gHl & TRET Bid 81 €1 qe UwiEe & & 3 ¥q™
freda 9 31 @ T, HE, % e U1 AR Th. ol (H.W. Kroto, E. Smalley and
R.F. Curl) 5 ¥ 1985 H [ o T T ¥4 Folid & @IS il 3H @ISl oh SR 52
T 1996 H A6e qERR YSH fopan T




faF 11.3 &7 &1 G

11.7.1 T

& § freda o B 81 Y Yoid UUI] spS WA BT § A SqSheishid
sfafa @ o1 AR Hre AR U ST Wl 81 ST he-heT S AT 154 pm Xl

HBCIER| TIHI] f<# (space) | q3c rfada e (rigid three dimensional network) dhl
frmfor & €1 59 g (Fea 11.3) o 9qol Aok o s geddies s sufted @
T 30 YR faegd Teqdse SaA 1 digl Hiod S/ e 21 3d: g1 geel W R M
Il Haifeeh R ugred g1 TEehl SUAM ¥R oS i oh Ty SAUHUS (abrasive) o ®Y
¥, ®YSI (Dies) TH W qoN foRq-TehTe1 o H ITEA G (filament) S H BT 21

32(ae0T 11.7
T H TREAST 89 % IUd ot ToHid 399 ol ©l a2




T

g A weled C—C g e g gt @, S die T St wfed e 21 e
ST e $ed Bl B

11.7.2 YwTSe

IhTge WAlT 1 W= (layered structure) Bl 81 3 T oret@Tel 9 gRI (et @dl &1 q
WAl o e H T 340 pm B B1 TAH WA H HTeT WA THIUI Teld (Hexagonal
rings) & ®4 § =afed gid €, fEd Cc-C & &g 141.5 pm B 1 WEHT g o

Y HTa WA (sp2) Wil eIl 81 Wedsh Shie U] < Frehed! ehred WA @
A fomar sy o #1 SHeRT SO Solae p-si S 21 9quf wa H seieeH faearigd
eI B solge Tiaeiiel Bid €, ofd: Uhige fagd o1 Yeren B €1 YRS i Wl o ae
H otEr @ el ST Wehdl 21 FEt ®RU ® fop e qomad (soft) e faeh (slippery)
eIl €1 $=9 a9 W 5 Wi o o9 1 TEM S (lubricant) % ®9 § & B Hehdl €,

STH T [ gk hl 1A 2l

141.5 pm
a——r




fad 11.4 d@1Ee F G

11.7.3 GoRH

Siferem, atfia enfe eifra Wi ot Sufefa o <& e i fagq emeh (electric arc) |
TH R S €, q9 Fordd w1 fmivr giar @1 aiftqd o) ¢ Stupsti i wEfa e W
T shosiell 981 (sooty material) ¥ H&A ¥ ® Cg TS 3 Cq( T AT FeH wn H

350 A1 Afrh GHGEN H e Fordd H UT T oA e i JSaH ®9 €, FifE
G o fordl YR 1 Ferdl 99 (dangling bonds) &l gldT &1 Ferde sl GX=AT fUSH
Bl B (Cgp) U H B W Sf@ F THM Bl Tl T THMAR HodH
(Buckminster fulerene) HEd % (ﬁl’?[ 11.5)1

fag 11.5 (C,y) THERET FeriT Ht G=: 97 1 Hld Gl aic (Feaicr) &1 aw@ gt &



Y ©: W W9 ged qU Ui WEY 9RE oo Bl 81 T 9 UeEd aud ot
ol Ui HEElg ged o WY HUfeld (Fused) T@dl €, Siefh die W& oo™ shed Bt
weefy ged o WY G ereken ¥ wdl g1 Gl we WA §uE e @ 99 (spl)
HhTa Bid &1 Weleh shisH AT 3T A Shiae IS o WY A SAE s @1 e
o R Y] W foReiia Ted €, S T 1 QUHTEE U1 HRH I ©1 39 HegA o1
¥ 60 ST (vertices) BId &1 Ucdeh SGU W Teh e WA Bial €1 34 W Il Tehel qell
fgdy e €, fS9® C-C *1 oo HAIM: 143.5 pm AT 138.3 pm Bl B TMABR Feri
! ‘ST e’ (Bucky ball) it wed 21

T "ewqul qe g ® T SN ®U @ whied bl Gaifueh TRl ey dwEe @
AT

g dwee F O gy s 1 A aen weds &
1.90 @ 38.1 kJ mol™! B4 Bl HEd dxd & 3 ®U (SIW-HEH Ak, hich, TNhIA
afE) UhIge qen Forld o oIN[G ®9 &1 91 i WfHd A0 W eEgiwEd Sl S W
e Sieh WK Bl @1 91 whi STURfd § oiengl S1efal Hhigel i TRA HH W AN
qe i W B &

o | HHI:

Wi e o oid:wenfyd Ywige dq Seo gmed ool goieh! a&qy S €1 g aeqel o
ST TSl Wﬁh?ﬁ Ea B8 (fishing rods), EARES| 5Qéh_r.' qrIgIar dAa it (canoes) T H
gl 21 TaR[q 1 o181 YeIe g oh HROT YHES h1 STIAN S0 o Solagie saF § qol
Sfenfrer faga-stmee ® g 21 dwwe gu fiffe wfafsw 9 w9 o % wid
Al Bl 81 Tcufeh WY Wihd WRehlA sl STANT Sedell T el stfusifd e o
T 81 ST STANT SIA-S (water-filter) § e Sfgdl 1 R HH A AR
H T i el e | B @1 HeT T (carbon black) T IUAN FWRSER S H qell

wEfeld el o TPR W [ oh &Y H SR i &1 SUAN GEId: UigH § SIIEEE &
®Y Y dq ToF o ®Y H a1 T N TH Jodad Uer ¥, fSe ST enquen § e




21 38 hig (T i =200 mg) | A Sl 2

11.8 rei agn Tafeer o uq@ i

HET o ITTATES

FHET & I TRV SAFAES-HIe HHISTFIEE (CO) Tl HET TEIAFRE (CO,) T

11.8.1 hTEF WIFITTSRATZS

SIS AYE1 A &1 HifHd AT § a1 °oh Y STl W HEd AFeeEs uw
Bt -

20C(s) = O, (g) —= 2C0[g)

% GeHeh 3T 373 K W WifHeh 3T o GNI TISiciehol M W 3eq 7 § 9§

e TSRS o gidt o

HOOOH —— O +CO

LS,

ST €9 ¥ T Hih W 9 (Steam) TAIEd HTH IR ST T TH YhR CO TN H,

1 9 T ‘are T StUen GYemur 19’ (synthesis gas) e B

C 1::5_] + H. C}['j'l LS R CO., +H,

e 19

=
=l

S W9 o TIM W 9 HT YA fRA S €, @ CO T N, T fHYW W B ¥ 3@

MeTE 19 Fed 2



RN

2C(s) + O4(g) + 4N, () »2C0(g)

+4N,(g)
TR T
IR T qN W N9 TH Wewyul SiEife e ¥ o I H oSufed e

Aietiraee o 21fYs €89 W FHeH SESFIEe 19 U Bt & def S5 ael e
HT GRS S | o1 tfaea TR de1 TodH 19 81 98 T Jod I0=9s 2
IE AN og AT q] o1y’ UgHIEE de 5w GhHUl Tl oh SiadEE ok SifdRe
I ql o SAHEES I AUAId HY I B1 HET AATFAES F 3T O KT FAN
fafiq= wqeti o Sfiearge % (ore) ¥ U-fTSRHUT (extraction) W il -

Fe,0.(5) + 3CO(g) —=— 2Fe(s)+ 3CO.(g)
ZznQO(=) + CO(g) A yZn(s)+ COL(g)

CO:C = O: 319 H e ael Afefis o Heg Th O aen < M a9 2| e WA R

UehTh! S ITH i IURMA o HRUT B HAISTFAEE Sl (doner) o HHM SRR
HT ® qe1 HE Ugel oh WY WA fRy W W Ug HEitd S 81 CO Wi 3T
fadell wepfa EHclid o WU TF GPHd oAH B! THR! ATAA ok HROT BN B, S
HferfisH-EHTels Hepel @ 300 TAT SAfueh TR Bt B F€ ol T shivreRtei H
Sufterd €A &l IR B SAfASH-gae § Yehd! €1 idd: sHHT IO Gog o €9 H
g 2

a9 1 AfHdl o I8 HTeA A FHIEAgH 6F F qof <61 W W Bl 2
CE) +0,(8) —2—5C0,(0)

CH,(g) 1+ 20.(g) = COL(g) + 2H.((g)



T | 39 ohfoddH hEiNe W HCI St Afqishan g s S Hehel 2

Calo (s)+2HUaq)— Calliaq)+C O, 09+ Hal L]

frEfTeh 9 § FA-T2R (lime stone) 1 TH F¥ch I8 A& ST &

e TEAFIEE TH RN o THEH 16 81 S § SHh! edfaoadl 39k Sid

@A (chemical) T J-TGAIfTF (geo-chemical) FE™ 1 Sl &1 Sol & WY 78
FTElTeh ST AT €, S U Seol fgeRanta ond ®1 o frefafed 9 o o faaifsa e
&

H>CO3(aq) + HyO(l) HCO3 (aq) + H3O+(aq)

HCO3(aq) + HyO(l) CO32_(aq) + H30%(aq)

H,CO3/HCO3~ T SR faei T Wi pH &1 7.26 ¥ 7.42 & HeA FRfem T@al 2
TAT YHfa e oF FROT AR oh WY fHA IR UG- FEHS T L

Fe eEAFIES agHed W ~0.03% (3MFAA W) Suftyd Tl €, e SwEm
JHTI-FYATTT (photosynthesis) U1 ¥ Bl 81 38 Wihan § & WY AgHSd CO, &l
FEEESE (SH-TowE) H ufafda #= 30 €1 39 ufea o ToEfe afiads S 39 TR
yef¥a feman < Heman -

bt

o CO. +12H,0O — - C:H 0.+ 60, +6H. 0O
< EERIRE ST . <

TH WiHaA g W Sqetl, O qen wE oh Ty HieH S @1 e HiAISTeEEe o
fawlia = faveh wofa =1 7@ et €, Wq Shawd S\ (fossil fuels) @ &&d S8 el
Hie-fHio o T SF-"eeR (lime stone) & foEed o R0 dagHEd H CO, i HE
agdl ¢, e arHed & 9" ¥ gfg e W ?1 W e Te-U9E (Green House Effect)
ed B SHoh 3Tk TOURUITH A 31T &

gfad CO, 1 TER ¥odr ¥ B oh HRU hleH SRFES 19 HI Ik o9 (dry ice) o




®q 0 g fma S Wehdl B YR o 1 SYAN SMEHeh qen feweiifad «iSH (frozen
food) % T Wefiash o &9 W T HE CO, 1 ST HEiHIFd g3 U (soft drinks) ¥,

A ¥ ORI qA 89 H WEIh T8l 8M ok DRV SR SYAM IANIES (fire exlinguisher)
% &9 H B 1 CO, &1 SWAN Jeg W | gfan o fmio & = 7

CO, T H e WA sp WhRA BIAT T1 T WA I sp HHRA Hewh, SoSH
AT o T p-helhl oh Y AdeATH Hieh I fard o T €, SEfeh shied WA o
I T ol SIS TWHIT] oF WY pMl — pl S &A1 €1 eld: SEehl SThfd (@i
et B, e g c—O i i oo Th "HH (115 pm) Tl 81 3EH wig fgya sl
T I 1 CO, HI ST WIS H TW UHR TR FX Hhd o

=

:Q—C =Q0: H:O:C=6:H:OEC—¢IZ_

HTE SESFARE i AR A=A

9-dd H1 95% wm faferrt e faferche @ =1 21 faferr srefaume, 9 gmem:
‘foferem’ M @ S0 ST €, e fhEed HCEATHS (Crystallographic) ®9 | e 21
fafcer o F® €9 FIES (quartz), fRasiamEe (Cristobalite) T IEESEATES (Tridymite)
g, s Sfed d9 W eiquiedaa et 21 fafcerT eEsiease s gegdses Bifady
eI 3@ 2, fomd fafaes wum] aqsrasid ®9 § AR oS et 9
Tegaifsa dfud war B g ifeis WA fardaa: qE faferr oA 9 e e
T, S o9 11,6 @i T R YA A g Agohash ¥ Oifed w71 "yl feea
® T TH 983 0] o &Y H AAT <1 har €, food fafasa qen sty qwanget i
THIR %9 § 318 U&i god o dl 2




D
@)
B
@)
W
®
D

O O O @)
Si—O—=S8i—0—N8i—0—Si
O O O @)

e 11.6 : SiO, ®1 fAfaHa G

fafererl 319 MM &9 § G 39 Si— O 99 T g1 o SRu SAfEmAie el 7l

Sea aM W fafas, BeioH, SEeRger, Sifhisl ol qon ergel % WeR i gfifud

Tl T, BTAih HF 9o NaOH & f&an & 2
Si0, +2NaOH — Na,SiO; + H,0

SiO, +4HF — SiF, +2H,0

FaES 1 faggd STAM E-faEd (Piezoelectric) UR1eh s ® Bhar @1 39 eafqaend =
e, smyfrew e, eei-warw, nfashia e dom sgemen sufs &1 fmiw dva &
el Tafersn Sia &1 ST &R CRAE (Drying agent), uferEt usred (Chromat- ographic
material) % ®7 § qU1 SAEH o ®Y H Bl ¢ THfTRl H1 TH SAHEAT ®Y
(Amorphous form), SR (Kieselgur) =T STAN BFE-HTS (Filtration plants) ¥ 2l 21

11.8.4 TafeIehia



I e THicTeh Sgetehl 1 T a7, forew R,SiO, T el 31E (Repeating unit)
gidl 81 Tafereria o fmior § yrfves uged tfewa sren WRe gfaeerdt fafeesr wiss,
RpSiClyy_) B 2, fed R Ufeshet stuen URA @9 el @1 9 573K @ R AfA
FANES, HIR SAh &1 sureafa o fafee @ fran wea 2, @ fafv= Afue wiocerd
FARTAe (91 §F MeSiCly, Me,SiCly, Me3SICl e &l AT H MeySi a0 ©)

SRHYE SN i (CH3),SiCly o STA-3T98EA o YU HET dgaishiehiul g4

g U B €

Cu uEet +2H,0
2CHLL + 81—y (CHYSICL 5 (CH,),SI(OH),
570 K -2HC]

CH, CH, CH,
| I \
HO—Si— OH + HO— Si— OH t+ HO— Si— OH

| | \
CH, CH, CH,

3

-Haol ERGicTu

CH, CH,
| |
—0+ Si— 0+ Si—
| |
cH, [, cH,

Tafereia

(CH3)3SiCl THAM ¥ wgeleh whig@ell i @ars ol FEt[ fhan ST ekl g, s feER
a1 g T a1 B



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

CHH CHH

-H,0 | szt

CH, CH,
| |
—0+ Si— 0 + Si—CH,
I I
CH, /, CH,

Tafereia

syt Ufera el ¥ R ©A o ®Ru fafasA &1 Seufassl (Water repelling) Fafa

gl €1 TEEd: 30 S SOHE T, SeU Wdgd el qen WAl TS SRR
o Hid WialuTcHshdal 1 YU el B S9oh fagd SMWANT €1 el SuAN Hiferd W
(Sealent grease), ﬁ@ﬂ:ﬁﬁ (Electricinsulater) dl SdHg-d&  (Waterproof fabrics) AR
AR FEEH-H4 s | Bl @1

33[eV0T 11.8
fafeepra &= 27

[y
gmra: fafasi ey 3 Afte B €, T tfeka stuan wie aqe fafas
A o 99 s feufadi W e §1 3 SeferiEt (Hydrophobic) Wehfd o € &1

ypfa o o€t wen ® fafaee @i o o #1 T 9 9 dewyel @fte E-theew
(feldspar), Sfetrege (zeolite), vad A9H (mica) dan Q’@E’H (asbestos)| faferehe =1 Hd



AT SRS SiO': (fex 11.7), T fofasa T@m] 9R SAfadisq et o
kel &9 | dfud @l ¢ faferehe § =1 o Uk fafaed (Discrete) gTE SUfted Bt @
3T TE YhR i g Toh1edl Ui fafcrere g &1 1, 2, 3 I¥aT 4 SAfadio AR &
WY Wi rEe W Wl B S fhferere sehEal oaw | fHerdt @, digwfen oo, W
den fferfta weam et @1 faferche e HomEy o oAEfiE uig-eEEl gR SeRE
B B A% ORI i FH uqohciehid ThigAl o WY WifgE B €, A fifew et o
fomfor g 2

o~

77 5] faffia 1 weagul faferere e qen @H= 2

11.8.6 3N
o
ff\h“ﬂ‘
! )
i LY
i \\
/ "
[l \\
,l‘l Si A
! n
II‘I \D_
|I \ ,/f
O O
(%) (@)
SiQ! <Si()!
fax 11.7 : (%) S8 V' o @ agemes qoE (@) =iC Lz 7 frewor

afs fafaed srsiiamee o Hfafte SToe o 9 s fafaeT ] Tt st
g wfaedfad @ o ¥, @ ww gyel G &l ‘Uofifafache’ wed ®, W T
FUMEY Bl 1 Na*, K¥, Ca2* 31fE @M 39 HUMewl i Gqfeld #id &1 $8eh SSei0
ThostR qUl Sefieze €1 YSEEH SUNl | SEgrehEd oh WS qefl SHEFeleol o
Shefierze @1 faiqa ST IAE o ®9 § Bl 81 SeEng-ZSM — 5 (Tsh S 1
YHR) H1 ITAN Uohiaial &1 Y el § uRafid &0 § 2 81 Sodifad ststiese




1 ST H3R WA o GH H 8 M ot 3 fafme WE w90 o 2 2

AR
3Tred ROl W p-sciieh W YRR o dxd, o1, SAMTg a9 ST 8 oF RO g™
21 3Mad TR § p-sedfeh el 1 e ®: o | 13 ¥ 18 ek e R 21 Eiferad
o AR gl HaISThdal hIW Teleieh o=@ ns? np'® e B STeh aaies
HIS W SURed fU=Ta1 o RO T9eh Wifdeh W& THES U1 STAtUsh Yt B 2|
held: 3 awal o Ui W Srcfues fatar fert 21 ol effeRdieRor etewen (group
oxidation state) oF AR I dwd T SRR e Hff WS HW ®, S
HaISThdl e W 3 TRE WA B ol o SRR ST gk dwdl o iU
el Bt @, 9El Wit axel o forq e stferdfieRtor stoen T Bt welt S @l
AR T d-heleh ! STASAl h1 I YHE 37 aqeell o 7 & S hi a0

! YA hial 1 8ok axd pll - pll &8 s 21 =@l e axd dm - pll 31T

dn - dn <4 5 € fgdia omad o d-hesh i ST{ufafd gt firhan HaSThT
# IR R HfHa Fedt T, 9 el a7 39 G R IR H 2

Tge-13 § SR oIu1g ¥, Wik 3 U uig B su-fmfn § #m emad WR
HeFhl (2s, 2p,, 2p, 1 2p)) H oheel A WAST geiw[ (2s%2p") H1 SUCTSIA
FROT G ok AfTE seiaeH FH B #1 98 A SR AT 1S9 goeRuE
o I B 3@ YHR SR AR ogH oA w1 difd FEaer wd g1 9K SEeRgeH
& WY GegAs AfTh 9T S €1 3EH Weldd SEERA BoHg Bl SRaRd H
IR TCAS o Hed WqdY gEgeH WA B €1 39 dqeY &I Frohdia-figeee
S HMT T T SIS % WY SR oh Hewqul AlfTeh difie ot qen IR
g1 diter 31l B(OH)3 Th 3ol Uh&Rehid 3Tl €| I8 SESiede e o soieei
TR H T 3T o M HGER Hdl g1 SR Na, [B,O5(OH),. 8H,0 TH Iad
fopteelia 319 B1 98 WehT Wiero] HepHor Uigell o faw =miifes @ < )

UHifa +3 Sffrdiehtr erae e i €1 Uug ® 9 W W 9l awel w o+




TR ToT STaree Tl Bt St B1 98 fhd I g9E w1 uiomd e 2

HE Teh UElUeh ST €, S SO R G Seeei (2s22p2) 1 SUAN Hich
TEHISS q¢ T S| TS HT 0 WA | TE T heed C-C Thad §¢ ok FN,

Al gse (C=C Al C=C) o GIHEE a1 oI S i o ArEar W 2|

stger 1 T TE W W ued C=>8i>6Ge 51> Py gy w
S0 T A T HT SIH IR KIS 2| THR I HeqUl TWET R, hige
N HoRg &1 HrET URGR o G +4 qT +2 SFHHRT TN YE H T
+4 TRt STEEA YR S Ol A HEEEd: HeEaseh Yhfd o e &
e qll o GRI +2 SRRl g e[ & w1 wgfa "l St @1 o i
+2 STTRAIRT0 STaE +4 SHFHIHO ofaeenl W Afrh TR eIt &1 e FMcH
SRR STaeer ot YRS R g1 A q Hewqul HFEES CO del CO, A

g1 HE AFISTAES SIHA €, SEfh hied eEsiiauEe el ygfa &1 et 2l

e TSRS H hlad T YRR Tl Soae g0 o gR I8 i HhaiTe
T §1 AT 1 g B CO w1 Eunelifad ¥ o el e et
IR 3T Taiiedt erar 21 Hre eEstEe gord: fateh T il 8, Wq T-er &
A STTEST qAT SHARH T oF S84 oh &RU aigHed H CO, i agdl #El
e frofq so X § ?, 59 efd -uwe #ed ¥ 39 dgHed &l dW &g
S § 9 39 TR Sfeadid S § Sl §1 foferenr, fafaei qen fafeehe

A = . Ja .
HﬁrOI“LLUi Al en %, [STehl HATIINT ST UA dehleh ﬁ eldl %|

TEH

111 (F) BE T1 I q (W) C T Pb I ohi ATHAIh0] XIS ohl foear o
HH i AT HifSU|

11.2 TiCly %1 GoF1 & BCly & $=d T &I 30 hd HHAC?

11.3 9 TRHRIANGE o3H 3T o T aeR #4 Y Hidr €72



11.4 BCl3 @I CCl, AfTeh &1 3TN 37 T ST o Ul 37F FIRR o o i
T

11.5 R0 Aifieh oTFe UMl 317 ¢ 7 HHeESy

11.6 31 B &, 5& 9 o7 @1 TRY foha Srm 22

11.7 BF3 del BH, i STHTd 1 AR FIW| 37 9T H A oh TR0l hl
fafdse i)

11.8 THIT=M o IqayHl HaeR WA arell Afafrard i)
11.9 Tofe =7 Aifies @1 @9 8?2 @1 BCly @ SiCly Toee =F Aiffeh 7
TS

CO- 1CO. f el
11.10 oogen 4 Rl AR FEAT fafEy)
s
11.11 (F) CO; (@) B A (1) UwES H Hhled I HRO-STaTn FA Bldt
27

11.12 | o SR T &R qe Thee o qon o fafea faear s gaemu)

11.13 Tr=fafad weMl &1 e HISC a1 TEEHE THR -
(F) e (ll) FANEE Cly, ¥ fFa Fk PbCly 31 21

(@) o€ (IV) FANES ST o Ui ffees mwemh gl

(1) T TF ITAEEE Pbly T ST 2

BI,

11.14 BFy H qef ¥ 99 @are AT: 130pm TAT 143pm B o HRIT FaEul

11.15 B-Cl eTeie fgya omeol w@ar 8, f=g BCly 1] 1 fgya omeet = & 2



17

11.16 foeieita HF o Ugifam Twieiges sifae €, W NaF e ® Sa S
21 T BF; 1 yeifed s R uRomd faerd § 9 it geveitee sdfa

gbf Stidl %l gHhl h[UT ddlkU|

11.17 CO & faiiell 81 &1 TH HNRU Fa=y

11.18 CO, I 3k |1 YHed™ dughg o fow SOER) g 872
2 =L d

11.19 SZaRA qe ek 7% hi G=-T THEATSU|

11.20 941 T €, So-

(%) a1 s /Ry R S R

(@) 9w ot w1 9ia | foemn S 2

(1) Ufafem ®1 ag NaOH o ifafsan g St 21
() BFy %! ffan erifn & &1 St 2

11.21 Fe=fafaa sfafeanet w1 gz

(%) SR & ufcafd § 3= av ) fafas w1 afaa soees & Wy W™\ o
S 2

(@) fafasi sEAiFEs &1 fva TEgNA TeiNEge o Y HI 9 2
(7)) CO ® ZnO & WY A fmar W 2

(%) STefta UeAHAT o1 fRan Siefid NaOH o @1 1 il @1

11.22 R FAET-



(%) |X HNO; 1 IReeT THIEH o I 3R fohan S Thell 21

(@) 1 NaOH 1 UgHiaH o kel o6 U0 &1 TaNT STqafes! @iem o fag
fepan s 21

(1) e Ik Ted F T § FIH e &
() R HT TN ATk F FI H B L

(2.) 9 s | UeHifem fagerg &1 s9am g 2
(F) S il TGHIEE 9 § 90 @ 81 @ =)

(®) T Shael aH H TIHTEE R w1 WA g 2l

11.23 w7 9 Tafael % e Toedt o geaeta e gidt 31 ii?

11.24 Al 1 @ & Ga 1 HH AU 50 61 37 HY THATN?

11.25 STREY F1 Tl T2 e oh I HewqUl JWEY & q1 Tree i T=AT

forsl SFETI 3 ST STOEdl o iifder YO T WTEAT ST N U9E USdl @7

11.26 (%) frafafEa ifedEe =l SEE, 0T 99 SYIUH Te9EeS o &9 |
FfTeha hiTal—

CO, By03, SiO5, CO,, Al,O3, PbO5, TIhO3
(@) TTh! Yohfd ! I arel T stfufsar fafem)

11.27 %o fafwaet o Sfcem, Tt ¥ F9Har suia €, Sefh o § 98
TUE-| o rgell @ HHHAT S9ar 81 39 9% Sl Fw FEl o gN fag

11.28 S urg X i fowan wifeam eRaiiadEs o WY %1 S €, df v9d 31Eed (A)
W BiaT €, S NaOH & enferem o fae gie foe™ Seat (B) aFman @1 Aifih (A)
a9 HCl ® st 3ifies (C) s 21 Aifieh (A) o1 3ifues T v SH W Aifen
(D) &l €, S Wk TTepfia uig o ®9 W WgE Bl 21 X, A, B, C 91 D
TEAIY T S9eh! Teo oh T H IUe HHIHIU el




11.29 Frefafaa @ g 1 gwen @72
() AfRT I Y96 (W) ARSI () J@ar

11.30 T oo X Frefafed aftomg 2ar 2—
(F) HHT Selia faerH foreqd & ufd arif ghar 2
(@) dig T"H fFT SF W I8 Fid & 999 39 4 @ied g S 2

(M) & X &% WY foeed § W% H,yS0, fAemn wmr €, o ©% et Z 1 v
fopeedt o a 21

I stfuferarstl o iRt faflen o XY du1 Z & gg=ntu)

11.31 Hgfera FHeTor Jifee—

BF, + Lill — B, + 11,0 —

(%) (@)

Nall + B,H,, — H.BO,

(=
5,11, + NIIL, —
a‘) e L] I

(M)

@) Al + NaOH — (

1132 CO T CO, sh & Weeluw o fau us warmemen qen Wk Sieifies fafy
IS

11.33 9N o Sielld faeram &1 gsfa S & gt &=

(%) 3 (@) Swayd (1) &l (39) el

11.34 9t o7 o IgABT BH HT HRUT —

(F) TEHT AT YHid 21 (@) THH BESSH Sl i Iufeed 2|




(1) SHHT THT YHid 81 (§) SEH! SAME 2

11.35 SEARA 4 TR hT RO Oh\\l"l 1 =l %—

(%) sp (@) sp? () sp> (W) dsp?

11.36 SSANIGHIT €Y ¥ HE o1 Faues Rl 9 B 91 o
(%) & (@) THEeS (1) Fodd (9) e

11.37 f=fafed & @ 9qg-14 & o o T &9 @ FoF I 72
(F) +4 SHFIRT TERE FW

(W) +2 T +4 STFAHIO Feree YRR Hd 7

() M2~ qem M4+ 3TPF oW 2

(F) M2* qa1 M+ 3TRH I R

11.38 afx fafewia-fmior & yrfrs gared RSiCly 8, @ 74 o103 Wi WL
ERIERY



Tehah 12

HEfeh WEA : §S MURYd fagia e
Tqeh-ich

ORGANIC CHEMISTRY : SOME BASIC PRINCIPLES & TECHNIQUES

ERLE

TH Teheh oh 37T o oI5 AU

o H6H I THANSIRAl qAT HIeTh STUST i SAH{qAl I THS Fohil;

o FEEh A P TEAST *l fafv= JaR 9 for@ weh;
. AT AFTRT T AR HL Fohl;
. AT T [UPAC Ui o STTER AifiTehl shi 98 < Hehil del S A o 3R

R IR G @ geh;

o e AffRaeT =t fwafafy =t omron = Tus e,
. FTETR MR HT GEAT qo1 SATHFHARIAT W Soieei-fowemaT o g9 i

ITEAT Y Goh'l;

o FreTeh TffRaNeT & YRR hl B Hohl;
. e ARl o YRGHTT T qeheilehl bl g Fohl;

. il AifieRl o umensh favelver W wiwferd wEmEten eifufwerst w for
Hol;

. FAfTR AR o TS faversu § wimfea fagial =1 a9 9o



fUsel Ther H oH Hran fom e 1 T Afgd o e @, S Y@er’ (Catenation)
HEd B| 39 HRUT T8 A hied WHAVS oh WY FEEASh &Y S &1 TS 3T el
STU-BEGIST, SIS, AIgeeH, Howl, BIEhRE qel eolioHl o ARt o wmre ot
TeGasieh EY a1l 21 36 UHR o AMTh] 1 AT WA I &1 Tk ST 9l
o 3farfd feman a1 2, f8 el WA Fed 21 T Thd § $9 SMURYd fagia qen
fagermu-aehiieh Witdfera €, S hrafaer Afehl o fo== e ol WHeH o foig
AT B

Yol W Sfed ! 9T W o fAu et 9ifies e ®1 gEer eidid Sfew 81y

& S-S A ATl SreATeRdT Teai-gaeiieh 37 (SLUAE,) a1 U, S gAR T,
HiUSt Ue el % SfEvds Alfieh S €| el WA HUSl, Ui, S, e,
Tanetl enfs garel ® g €1 3 AfTRl o oI % I P Hewqul & 2l

FTefTeh WA T I RIS 200 6 QUAT €1 T 1780 o STHUE T@EAR J Tl qen
Sigel @ W s AfeRl e @it Gl @ ferfea ek Aifinl & i fased
ST AR w G on whfew ot afoae 5 giaaiea fea f CSawfe’ (Vital
force) hTaitTeh ARl o ool o fory STRERER €, 5o O 1828 W UHh. dieR o whieleh
AifiTer IR T FIATO TR TR ATH STHIEE GEe § A, 9@ 9w uron frw fag
Bl T

T\H4FT\;[F:] Ao S e B }N_H_r‘r]\_Ha
STEIfFE qrrHe gRar
wled (T 1845) §N Ufafesh el qeon =efaie (U9 1856) S WA o <&M HYuUl o



gRuneEeEy 2 T T e AR i STRTETR Eidl 9 YRS § gvaittd foRa
ST Gehdll 2

TEHANSTh STEYT oF Soiai-eh f9Gid oh faeh™ o Srefe WA &l sTyfe &9 fa

12,2 TS ohi SIHAISTeRT : ShTaiTTeh SAITehl ekt STTRfaAT

12,2.1 hra-eh TRl T ATRiaAT

aTfoereh WCET 1 Tifcreh STAURONST &1 A wheeh ATl oh TON ! THH MR Ieh!
R R H TeEE B 21 GaAlsehdl fagid U o1fvass G 1 MY Theh-4 H
I €1 A TE ft S € fF FeA # agdAisehar qO1 39k gRI UEgdleTh 3Te -

fator &1 o foamE dum s IR p el o HHTT (Hybridisation) o STHR W

U S Fehal 21 YR I8 AR e fF BT (CHy), WA (C,oH,) T THEA (CyH,)
2

% T U H SRl e wwEmEh g M wEw: spd, sp? q° sp HWeahd

Fehl HI GEIdl 9 T fHA S Gk 2

o fRelt wefre difier § oTeY oae aul oey Tdedl (eey-gmed) i g
T Bl sp Ghd Helh W s U1 ARIH TH o HROT T8 AMYH o FHY B 21 SFd: sp
Thfia wek g T Ty sp° ThRd wash gN fAfid o6y &1 ofdeyn sifuss fiee

qe e TmedaN Bl 21 sp? HehRd &k sp AN spo WeRd A o HeAdd! e
T o THY T A @Y HI R qOl TICH-IMl o HeFadi @t &1 HWH
e e 1 TR TRl 1 YHIfEd Hdl B e W o Ghfid e a6 s

Uhfd Sgd W SUHT fagq RorcHsd ® gfg ® A6 21 oTd: sp HhRa sk (T s
YHfT 50% B) sp> AUl sp> HHNG Heeh| H1 3TUeN Sk faEd ®OTHS B &l HeRfd
wHehl w1 TUferd ToRIq FUTHRA &1 UG FTefGh AR ok difds qen qEEtE o
W ot vsar €, ST auiq S weweRl o feean wen R




N (W) &y o fmor § q fMepead] WAET o p Hahl &1 FHHIR  Afafa=m
Tqfaa qed eifder e & fau eewa® ®1 3d: CHy= CH, 319 ® et wam] & & aa
H g =ifeul 39 o] & YAE HEA W IURYA p- HeE THMIGR qUT U F qA ok
Fead B4 §1 TH CHy i T o WU § TAH W p- Hefhl o Afeehan sifaeam o
e S Bl 1 Hewd: (C=C) hie-he fgatser o =R R sui wfqefoa g S 2
M 3T 1 TOoM SEVSTY Ty WHE & qd o SN U = fem e 2
;[ 3TeY Sgaleege difeh § qe1 9fihd %hg SUeed wUd 8| I8 SAhmeh
sifqertar] o T goleel o1 ST § ITeTe YAl B

3IQTEIOT 12.1

frefafed empet & 9 s o fhad O qon N ey @2
I|I

@ H-C=C-C=CH-CH,

(@) CHy=C=CH CHj

=

(%) O C-C:4; O C-H:6; N C=C:l; NC = C:2

(@) 0 C-C:3; 0 C-H:6; M C=C;2

ST 12.2

frfafea SfTw & Tei® FE B HHOT ST M 22

(%) CHsCl, (@) (CH3),CO, (1) CH3CN, () HCONH,, (¥) CH3 CH=CHCN



'
(F) sp>, (@) sp>, sp?, () sp, sp,

(%) spz, (F) sp3, spz, spz, sp

33(al0T 12.3
frrefafiaa el o S w1 Gehior Tee Te AU ® AHiaal # &2

(%) HyC=0, (@) CH3F, (7T) HC = N

T

(F) sp? HeRd e, Hepvia T9ad,
(W) sp> HHRA Hed, GqOFAFE, (1) sp> HHRA Had, 1@l

Fee AR & GEAAS gF forad &1 #E fafual ©1 o o fafuel qgE-dw
A fog-HT=HAI, oF 3@y G=AT (Dash structure), Fd ¥L=HT (Condensed structure)

qo T {@ HEAT B o W@ (—) §R SoRA-ITH HeGdlerh 3T whi WA o5

GTEAT WA H1 S Gehdl 1 STEY IFM ol Rl W UH GOEAES G Shisd € 2]
Tha A@Y, fgamay qun Hemey & wHe: Tk oy W@ (-), fgag W@ (=) deon ey
@ () gr < s 21 faw wEmEt (S-sierisH, EeeT, Seh, golleH efg)
W ST WehTeh! SieRA-H &1 &1 fagafi (..) gr <wian < €, Wy wefi-weft vm e
Tt B ¥ W: TIF (CoHg), WHH (CyHy), TIET (CoH,) TN WEMiA (CH; OH) &
G Gl 1 Frefafaa gorelt gr frefaa fwan S @1 8 g e
‘quf =R G’ (Complete structure formula) el ST 2|




H H
| Y
H— C— C—H c=C
I I /
H 1 H
Ty Ty
H

H
| |

H—C=C—H H—(lj— O—H sgar H—{IZ—O—H
H

H
/
AN

H

H
TUEA HYATA

T AEA-E B FS A UR WEHASeh AEHl i TR Al Tk WHY] ¥ S8 WM TR
* FSE § foEst ITRT G H URE § YRR Y, digw fRE S oweRar @1
dfered T R GEfd GRS ' (Condenstructural formula) F&d €1 37d: TH, WA,
TTE 91 RISl hi 39 YRR oAl S Gehdl 2

CH3 CH3 HyC=CH, HC = CH CH30H
QT el versT HeHicr

T §ohN, CH3CHyCHyCH)CH,CH,CH,CH3 1 3R *ff TG &9 CH3 (CHy)g CH3 BRI
T foha <1 Tl 1 38 SR WA IHH ok foT S WA 3 Sst | fefu
{1 B had @SN 1 ITAN fRAT 36 STEY-T@T HEAHE §3 (bond-line structural) H
FET qUT TEGNH TS w T fa@n S, dfceh HEA-wEA TEHl hi SEI-HE
(fSm1-Sim) Y@neti gru <wifan Sl ©1 oheiel SfieRdiSH, A, TEeieH Sedrs URArgEt o
foee &7 @ foan w1 @1 f’ W feeom W@ wfod (—CH3) T 3 #t 7 (W9 T
frdt forarenss T g &1 Juiten T gh) | SAiafeh 3@ 39 e WHs w3 st
g, S e garsehar i quf i o foru eevas eRgleH W omefud B €1 S

(i) 3-TfresiaR = frefafag &4 & <sian <1 g e—



CH,
|

(%) CHCHCHCH,

() SIS WE S@dl €
(i) 3—sH=geA sl WM o fafa=T adieh :
(%) CH3CH BrCH,CHj3
H, _CH,

PN

CH CH,

(g) Br

Y\

(1) Br
5 AT § T G P TH YRR 9T ST Hehal B—

WANVANS



| —

ALY A
eTiHlg et R

33g{0T 12.4
fresffes St i 1 o e A ffen
(%) CH3CH,COCH,CHs

(@) CH3CH=CH(CH,)3CHj

'
H I|% O 1|4 H
H C C C C C H
| | |
(%) H H H H
H

H-C-Cc=C—C—C—C—C—H
(@) H I—|I H H P|I P|I
33Tg 0T 12.5

frefafead difel &1 TET-gF @ufd ®9 o fafau qen s emsw-t@n g st
e









12.3.2 Shrelfen iRt s Frfeadt g

HS W HEEE AR o Bfad (3D) g3 W g ugfEl w1 v e S @)
Sereeoned- fgfardt g 1 ffat g § <@ o fau S| qen 2w 99 g 1 SuEn
feran w1 21 3 A H 39 A9 3 M@ I WA ], S KON ok dcd ¥ WE KT IR
Fad 7 SR 2w O faula faem o, steiq <ufF & R I oAt MY wI @A 1 RO
% qd § feod ey i WHRY W (-) gR WERE fRer s 21 e 121 § 8 e
&1 faferdt g <wifen w2

CCifReC||
TS & T H (s7&y <3id € 30)
R SAEY \‘,,a 0”“4
H™ N\E~
H |

(&Y TF HT AR)
a7 12.1 CH, & a1 o1 391 g7 7597

12.4 TefTeh TRl AT SITeRTOT

el AfTehl 1 TGAM SEI @ R aGdl g Tl o RO T GOSN o SHR W
afiehd HEAT SMEYTh &1 T 81 Shiel(eh ANThl bl HIE AR W 36 YhR afiehd fendn 70
s




s e (1)
EACIEC A CY
Teh1d HYE] d@g T Al

Fettg A (1)

I | |
HTaTehA SYET FysEa A
THaEE AT

| | |
I
[ l
Afsrige df - dfHisE a1

TfUash Aige

FTefTeh Tuetl w1 fart srhfa enfoaw wiec + @A 4 Jell-oifq gwsht =1
Gehell B TIhSl A1 e a1 ¢1d o s 3 Hied a9R § Sy B B HHd:
T R & oMfvass Hedl &1 ST A S 2- (1) wHAH, tUiq glerd Hied,
(2) = o fosk, tufq i IR =<t Hiea den (3) g fwfem, srofq i ws
Hiect| HHdS Hise 3T H ohal el i <iar 81 399 ] T fR@m S T
Higel 310] o THU[S o 3R shi SFRE! id TU TSl 1 YEq I0ar g1«
den fiosh Hied ® oTE d WHUL-SHT i SAT SAT @1 Siel W] Shi 9 ©,
Sefer fes emay w1 gwidt 21 THgw SR (¥ C=C) i <ui+ & forg few &
T W o g9 1 St 1 SE-fefem died W Ycie WRHTT] W STifiien TR
T fohan S €, S SEeh! aretaed B WU gl €1 39 Hied | ey
TE Wi S €1 FE 0] | Wedeh WAI] g R Y S bl YT il g T
Higcll o sifafer Mfiaed Alset & fol HogeX Mthad 1 ST foman <1 Tehar 2|




vy fefarm Atsa

fax 12.2

| 3Teshig 3ere fagasyaen difien

T Aifienl 1 Werbfes (e Aifien) off wer S €, fd den =1 snied @ difies
B B SiE-

CH3CH3

TgT
CH,

CHy—— CH——CHj

ST

O
ey
teifeesrse

H




O

CHj C OH
vgifees 37T
| Uferarsfaets Aifier 1 Seg@en a1 To AfTn

Uferamsfae (Uferthfess =) Aifien § shieH WA gl Tsh HH=hE (Homocyclic)
g™ S &1 HW Hefl Tord o hieA WA o YAEl 3 TWHIY] gl fawEeEeht oo
S €1 39 TR o MR o F I TH THR o

NV

ALY AL
gAY Higeonlead 1

SR

n N
TEFARFIT 22TRTESTRIA

3 Uferthfess ARl o THE Fo ToEE YEEE W S

W

N\~
U{HICn H[Heh

Mo Aifier Tk fa9iy yhR o Aifies ©, feh fawg o o9 e 13 o faear @
A FHUN T WA dul o gaftud wera Aifies  (afsmige) gftafad @)
Ufersfaers 9ifier o w9 Ul Aifienl %l gom | faom WA @ "Wed 1 U@
Aifient 1 ‘faweeha OHfes Aifies’ gl ST 81 59 ATl o o IR A g

dfsHree wWifes Aifirew




2

sl

T e e
sfies A
Il
o)
Shaie
fosmersta wWHfes Afin
| [ ] g
0 S XN
e

wefeh AR H s Tel & MUR W ged Al (Honologous series)

aieha feran ST 2|

ERIR et e I CARI L

LWay

foret wrdfer Aifier o fafime yehR @ o1 W] =1 WAEWERT H1 G, S e At
T erfyenafores TEEtE i % fau SwerEt B €, TR W W g 9e
(Functional Group) =eddl 81 SN eEgifee T8 (- OH) Ufcearke UqE

(- CHO) waifedfeieh STFA-THg (- COOH) 3Tf<|
e Sforat
w1 AR & G stuen T goft, food s fafvre fearcas g9 @, gendE g




I B SHeh FSE Wl ‘TS’ (Homologous) #ed &l TSI S0 oF EEEA i Teh
A= G gR YRR fRa W1 Thdl 21 THoR UMD WREl o U § e - CH, THE
1 I Bl B1 T AN 1 S G A0E Bl W U P e-Ueohd, Yok,

Uoehled, Ufosrdl galige, Ueohiial, Ueshriel, UoohaH, Uedhdissh o, UHI Safel

FATH WREE @l FEe AR 4 Gafud 21 TR TR Yg9H o fau AfeRl ok
AR H Uh gogdfeer fafy fawfag &1 7€ @, 99 g WU (IUPAC Internatinal
Union of Pure And Applied Chemistry) fafer #ed &l ES Wﬁﬂ‘d TR JOMAr | AR
o IH I STH! GO W Gegstid fmar mn @, e ugd W g aren sAfe Aifies &

Y o ATYR W IHHT GEAT I HT Heh|l

AT ugfa @ qd sl Afiehl &1 TH ST Eid steEn TR o o SER W
e Smar om SR fafesd ov w1 AW SEeh fagw wal | U WM % SR feEn T
21 o SN W U M 9T TRl o1 A i o’ fean T @, it =iel o forn
Wfed v ‘Wi’ (Formica) 81 ¥ M URUNE B F ®E (trivial) el HWH
(Common) T #ear B oadaq ag o i o Afiehl & wme AW Ry s @)
ITRONY- FB a9 Yo W e oh Toh ToH &9 Cgy Too (FMY) 1 TH Fehieet
oA’ (Buckminster fullerene) @1 T, #ifh IHeh! SThid STediadl @&l (Geodesic
Domes) ¥ THerdi-Sierdl 81 WG 3 arqRied 3R gt Ferk (R. Buckminster
fuller) ¥ 3% ARHE ST o1l F9 AMTRI & G o ARG RTH. T ifoss od teran
sifeet B4 21 39 HROT ot SR WM AW WA SGvash 8l Sl B S shiseh AT
& G AW ERen 12.1 § e w2

fordt FrefTe Afes #1 gegafted 7 1 & fau 9a eEgeEE don 399 g8 fRas



el 1 TEEM HE! S 21 e KT T S S 3fau)

SR BIEgIhled o AW H IUYH Jolorid, 3Tdei{ qdl STIerd hl I hich OI(ah
Aqifiteh 1 TH U A S Wehdl B| chael whisd aUl BRSNS g Alfh ‘g’
FHEA &1 HIaT-shle Tehel e BESehE &l ‘HJw BEghe’ %ed &l To AT
F1 GAE SOt o oAty IUPAC AW %1 Ueohd (alkane) ed &1 TAT gd AW
‘i’ (dfeq : fafea, el srulq 0 franien) o o/qw eEgrre" & w9 9
FH Teh hle-hrad fgemmeer a1 Hemsy g 2|

IERIRED

E T (I)H
CH,— CH — CH,— CH— CH— CH,

I
H.C Br T
EIIEE] ERIURED

HE

IUPAC
et @I EIEGIhTET : #9 aiv op7 & sfafem 99 At & am
et e W eneia 7, fSeh 9veer | ‘T’ (ane) dOT 3EY Y@ § SUfEerd
HET WA H g@n 9 || fma S ¥ $9 dqw el JEen sEgiewEdl o JUPAC

T RO 12.2 ¥ fRu MU §) 39 9nolt § fRu T Ueendl % ] HERd GeE o HEH aherd
CH, 98 T 3R &1 ¥ Teoh il & Tefid(Homologues) &

A

ROl 12.1 FB hETh ANGRI o GHM AYST €€ AH




A ATHA L AU
o CH, B CH._
LOE| C,Hs it CeHys
'EI:I'EH‘ CEHS :ﬁﬁ?{ C‘:‘JHZG
e O H_ o C,,H,,
= C.H,, SRR ¢ H:
sk CH,, TRF C,.H,,

NItCRE e NIREN I ESIEICE

¥fEd @ (Branced Chain) ¥ I Afiep o e qwAet 1 oI S@ad SH& &
Gl Tk a1 FE el o T eI Wl &1 T B FrEa- e (Ir@En) ‘fewra aqe’
HEA 81 SIeNY-

(%)

(@)
CH,—CH—CH,—CH—CH,
| |
CH,CH, CH,

T Aifies &1 M < & fou tewhd GUE HT AW YA o 9 § S Uoohd oh A %
T Y L <A T GJW BBGIRISA oh Hle H Teh BEGH WA 82 W Ufeshel TYe
I BT 81 39 WK CHy ¥ —CH3 WIw &l 21 39 ‘uford Tg’ el sl €1 Ufeed

g H AW U HE oF AU Hafyd Ueehd o AW W T (ane) & (3A) (yl) BN
faeenfaa 30 21 9 Ve Tgel & A9 ARUR 12.3 ¥ f¥U @




TR Ufeeher-Aqe
TR e e T-ga Gapaliii
Bt T ATH
CHa Af9E  [-CHa HeH
C2He T |-CH2CHa TYA
CsHs WA | -CHCH2CHs LR
CsHio | =gfeel |-CH2CH2CH2CHs el
CioHz22 2fee | -CH2(CHz)sCHs EE

3 Ufehel @l & A9 o ®9 | ff for@ W@ #1 S9- Ao &1 Me, T @ Et,
Tiftel 1 Pr Ao sgfed #i Bu ferad €1 Ufewer wug wifea oft eidt €, S e fg@rn
T ?1 WERY wifed ggel o faftte g AW T 1 Ssewone- SHfedt guEl & A
fgdioeh (sec)-=afeat, smedgfear aen gaiae(tert)-=gfea &

—CH™,C(CH3); | & fo ‘faeiifeal wqe’ @ %1 W= e s 2

CHB—?H— CH;;—CHE—(EH— CI [3—(|3[ [—CH,—

CH, CH, CH,
ST sec-qfeeT 3T qfeeT
CH, CH,
CH,- (IJ - CH,- (I: ~ CH,-
(Il‘Ha, (|2H3

tert-=feeT Fa7rdf2ct

IEdg@ell Ueehl Rl AATHERIT

o (a3

e yfEdsEet are Ueohd o€t e o faerd €1 Seh Ao o fam fefafaa g




1. Hegem 0] § Sefqe shieqsEe 1 w9 fhar Sman g1 swfeied Seeer (1) | <y
fael W A e 81 A€ SR @l (Parent Chain) 81 WA 1| § YRS S @l 6
= TE el €, i 3HH sheel S € e 2

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

| |
CH, CH;-CH,

I

1 2 3 4 5 §)
CH.,~CH-CH,~CH;CHs CH~CH,~CH,~CH.,
| |
CH, CH;CH,
7 8
11

2. S Yook i UEEFH o T SehS@el o e WA w1 ek fhar Sar € qen
TS W] 1 Jhaefyd & ae Ufehe W98 o RO AREd gHare e qLE]
o TM 1 T O Sl &1 HHHT IH B ¥ YR W 2, Ted yniead e qwEmge
1 T 3k Tl oTd: SUPH SO H FHHiRA 9 W [ AR A MY (Fre 2 AR
6 W IMEA), 7 o <€ 9 o1 3R (59 wnfiEd e WAt w4 @R 8 Hen el |

1 2 3 4 5 6 7 8 9
C—(F—C—C—C—(E—c—c—(:

C C-C



7 6 5 4 3 2 1
—C—C—C—(F—C—C—C
Cc-C

9
C—

Q—0

3. Hot Uoohd o M H WGl o &9 § Ufeshel Gqel o M qdord o ®9 § g W €
IR wfeemdt wel *1 feufd w1 3foa wE@n g i B fee Ufewa-TEl o A
IS auidren o %H W for@n W1 ?1 o SwiE AifeR &1 M 6- T2 - Ao
B (F 1 Arg o1 g8 © TR WY 9O W@ & U GaAN-@l (Hyphen) qefl
Ao R AT o1 T T forar smar 21)

4. 9f g A A G Aferer U Fiaerdt T B, O 31 GE@Ast o #e sTedfond ()
AT STl €1 U wfaeendt gugl & AW %1 gar 7 famer St gdam, S9- e (2
o faw), e (3 & fer), 2 (4 & fer), der (5 & ferw), 3w (6 & faw) onfg
WH A 8, WY AW forad grg ufaeerdt @qel o Ml * st afgen & ww d

forad 21 Ffafad 3SR o7 ol &) o= & o

CH,
|

CH,-CHCH_CH,
2, 4-STEAETY=T 2, 2, 4-2EHfderd=

CH,
I
CH,—C—CH,
I
CH,

3-Tf¥eT-4, 4-SraféeEeT

5. afg g yfqeenfo =t feafaarl qoa &f, @ oSt auEen & %9 | Ted IHeT 1R Wi
o 3 T Smar 21 ora: frefafad 9ife &1 9t M 3-ufora-o-Afucstiaa 7, 1 fw
6-TfqeA-



3-TfereierRA|

OH

CH,-CH-CH,

6. YifEd Ufeshel THE &1 99 Suger Ml 1 WeEa § Wi fwan S wWehdl €, W
YIfEd@et a1 e GAT], S SHb e § dfd Bl |, Tl 39 IS hI W GeAl
1 & S 2

O

CH~C-CH,

1, 3-TEAYTeA

T wifad Jeel 99 o M hl hied § fomn S @) ufaeerdt guEl o ®g ™
JuiATeN-%0 H foed o ol (iso) 3R 3 (neo) qdori 1 ot ek @ o =M
1 9T A ST 81 Ry f5dias (sec—) a4 glT (tert—) oAl i o Uewe UUE @
A9 T M & A S SRS SR 3 Feftd Yol 1 SUAW Mg du . wgfa o
Ff feran wmar @, AfRd 9t a9k, W@ q% I SR e wifa A @il Sgufaeenfua Afiee o
fr=fafad fedl & o9 A’ -

. If% I @ # AT ©, q Al qdEensti Al yEen w1 99w Gy
I oh FIT oh A% HHIhT 39 SR ¥ ARY FH =T, 9 SR 9 yfaeerdt ¥+q 701

CH,CH,
107 9 8 7 6 5 I
CH,-CH.-CH,-CH,-CH,-CH{CH,-CH-CH,-CH,
al |1 2 3 a4
CH,
3l
CH.J—(l}CHE

CH.CH,
2 1




3UGH AfIF BT AT 5-(2-TWagfe)-3, 3- SERITSHT €,
7 foh 5-(2,2-SrgAfgaTgfee)- 3-Ufereah
CH(CH.,),
1 2 3 4 5 6 7 8 9 10

CH,~CH,~CH,~CH-CH-CH,~CH,~CH,~CH,~CH,
|

CH.-CH —CH,CH.,
5-sec—-FfeT-4-STEHITNYA SebT

1 2 3 4 5 6 7 8 9
CH,-CH,CH,CH;y CH-CH,-CH,-CH,CH,
|

lch,
2|
CH;- C—CH,
3!
0113

5-(2, 2-STEHfegifaeT) -7

WW:WWWW%W&HW—WW%W%
TRY H ‘O’ Yeer el W i B ARG Uvd- e Sufted ®f, @ suded frami
1 T 89 Hid &1 P9 Thid Afieht o 9w e fgg 7o B

O O

1 -Hferer- 3 Fifqer g




.-:ITIG_ﬁ,"‘ a.u.f.w' a‘__‘;
‘ %H H 3EHT

3-ufore-1, 1-SEAfeAETE T
(1-Tfore-3, 3-SEAfeEETIRRH Tod ©)

33Mg{0T 12,7

D TESIHEA! o IUPAC T ql HE=AE = & T8 ¥ #Rvmfed aasy fF #es
¥ feu Mg W s = e

(%) CH,-CH-CH,~CH; CH-CH -CH,-CH,

| |
CH, CH, CH,

2,5, 6, TEATITTRA

[3, 4, 7-TEAfeTeR e 2]

(®) CH,~CH; CH-CHy CH-CH,~CH,

| |
CHZCHH CH»}

3-uford- 5-afaeeen
[ 5-uforer-3-afoeees o 2]

FXl

(%) 2,5, 6 AYAT 3% 3, 5, 7 hl Ual

= B

(@) yfaeerd g goa feofdal & @) 39 <o o FHwT 39 BR ¥ 9RY w €, fFg
BR ¥ IUAT A H Y5l A I S hl =Jd A THal



fordt wreifen Afies o qwE) steran wumE w1 wgE, fodeR #RoT ov dAifer fafire
Tt afafwameiaa 5 st €, ‘fFaas 998’ (Functional Group) el €l
M fofarere woearet AfTes e stfafrand 2 21 STeonet- CH30H, CH3CHoOH del

(CH3),CHOH T @+t % —OH fparers o ¢, fooeh wrwr o weft wifeam w1g o @

sAfafran ek eRgeH T wd 81 fFarcas 9ug &1 Suftufd & &R0 Feiaes ATl
w1 wER fafg= ol o erffea fran s Gl 21 o fracrs TUE SR qda SR
I TN FS HIeTeh ki o T4, f5 o sufeerg €, groft 12.4 ¥ fRw 7w €

gdyerm Sufterd forarcAs U9 1 U89 1 Sl €, difh SUgH e %1 99 & okl
foparcnss e 1 feafa oid o foau defqusfeen &1 wHwT 39 IR @ wW €, dfh 39
Fe4 food fhars g sfid @ 1 =Aaq i foell anvt 2.4 A fRu U oo =
SUAN ek M 1 A9 9w Y fon S @)




AU 12,4 FB THATHR TYE q97 HrEitn AR %

Euncacoic o IR ek IUPAC IUPAC IATETT
H H= HYE gaer AT
Ren - : A i
CH3(CHz2)2CHs
el >C=C< = - Fe-1-51
CH2=CHCH2CH3
et -c=C- - - - 19T
CH=CCH2CH3
demge X - T geE 1-giaeRA
(X=F,C1,Br,]) CH3(CHz)2CH2Br
Ueehigiel -OH Tggiai- B I T2~ 3
CH3;CH2CHOHCH3
ufFeaEe -CHO IS -Ta A
R c CH3(CH2)2CHO
EiCiE] >C=0 e -&H FH-2-3
CH3CH2COCH3
TEeTEE -C=N |RA e T TETE
CHzCH2CH2CH2CN
o -R-O-R- TEHTE - TS
CH3CH20CH>CHa
FaTR -COOH e -ole ol | sy et
Ee = CH3(CH2)2CO2H
EEliEe e -COO™ 5 -#ue wifezm =pEHie
Epe CH3(CHz2)2CO2 Na®
T -COOR TehEeE e | - oo W
H;CCH COOCH 5
ufer Fees -COX ST -siTm temE | S i
(X=F,CLBr,]) CH3(CH2)2COCI
et _NHa, i - 2-FHIA
>NH,>N- CH3CHNH2CH2CHs
LIS -CONHz , Hrage RUIEES
-CONHR, CH3(CH2)2CONH;
-CONR;
g -NO2 g - 172
CH3(CHz2)aNO2

TEfraTcAS TqE are AfThl § ST 9 % fparas g w1 g s 9ug 9 fam

STl € SR W YR W AR F1 AW G S 1 st qdai w1 STE ek 59 gy
forarerr wuEl # ufeerdt % ®9 ¥ W G W 21 e fRaee 9w we
eifirhal o YR R fepan S B o fRarcHs Gl @1 wear gen weifiehar %0 39
THR T

~COOH, ~SO3H, ~COOR (R = Ufeshdl H9g), ~COC],
~CONH, —CN, -HC = 0, >C = O, -OH, -NH,, >C =

C<s,-C = C-



R, C¢ Hs—, &S (F, Cl, Br, I), NO,, Uewhial (OR) X &1 gHWN yfaeemdt geers <k

w9 § femar wmr @1 om@: afk fedt difer d Uoshlelal iR *1dl @ge-<Ml e, @l SH
‘TEgIeTeeR’ AW g A e, FifR TESiRdl WS ®i STUST Shidl WHE hl 3o
Teiftehdl W 2|

SERUMY-HO CH, (CH,)3 CHy, CO CH3 W1 T 7- BEGEREA-2-3H &, 7 f&
2-SFHREA-7-31A &1 TH YR Br CHy CH = CH, &1 W&l W 3-SImigg -1-37 7, 7
f 1-smHg 2349

I Tk B YRR o ToRarcHe TEl *i §E T 9 sifYe B, a 39! e < ok fan

SYTH qder, T8, 2 oM oi-3rer o qd for@n S €1 T o of-3rfer o gd g
Tohe o1 Iof A fored €1 STMeTomel-CH,(OH) CH,(OH) &1 M1 TeH-12 E3fia §, W

T U AAfue ey o1 ey 9 W Yoot &1 ‘A yge TEl A S €1 S€-CH, =

CH—CH =CH, &1 9 &I -1, 3- T 2|

3qlgUl 12.8
frefafed AT (i-iv) % IUPAC T fofae-

1 2 3 4 5 6 7 8
() CH-CH,CH-CH,CH,~CH —CH,~CH,
| |

OH CII,
L3l
[T (OH) TohaTeHeh WHE M o hRUT 3Terd il BTl

refarsf@en o 316 HrEA € o1d: Yo BRGIREA iR 2l

OH HEA-H& 3 W T Th T4 Jfawemdt Bforel Iug #e9 -6 W 71 371: AfTh
W G- TR -3 e 1]
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| |
(ii) CH,~CH;C—CH;C-CH,
6 5 4 3 2 1
'
fRaTcT® WHE ®IeM (> C = 0) B o &RU Terd '’ Bl I SIA-T98 8H o
FHROT ‘SR’ ST T HAT| Hi2 Fgel i feafmt 2 R 4 T Iefansgeen # 6
HTET TRAY] B % HRU Gol Uoeohd SoA €1 o7d: TEl AW BeA-2 4- SRS 1]
O
[

(iii) CH,-C-CH;CH; CH;COOH
6 5 4 3 2 1

=

[3od 3 forarcas w9 (1 qon i) €, o siaet-vqe g fraes 99
Bl oFd: GAYEA § e ‘3Migeh’ STRA I WAl 1 HHlhT SH Hlad d IRY
B, fTEH-COOH fharcrs Tqe 21 HeH-T@ 5 W o i i ‘e’ am faan
St 21 <refam g@en, ey fraras 9gg €, W 6 %ed W] 1 Held: 9eh Hol
TIESIhTS o1 A9 ‘A’ B oAd: MMk 1 A S-SAFdRaaHEs 37 2]

(iv] CH=C-CH=CH-CH=CH,
6 5 4 3 2 1

=

] forarces 9qg C-C wr 1 9on 3 w &, safs C=C gye-feufd sweA-gen
5 W 2| 3 fIU hAST: ST U ‘eME’ ST W il efqasEen o 6 whrad

&1 THfT TUHT To1 TRGIHE oA @1 oFd: W -1, 3-SR~ 5-31EH B

3qgl0l 12.9

o o

freferfad 1 A fafae

(i) 2-FARBFE,




(i) 92-4-3A-2-ATa

(iii) 3-"TESIHTSFelB R,

(iv) TR —2- 3 —1- 3Afa

(V) 6-ETES R

T

() 3R @ = ® o {ausg@en | 6 s w81 frarms g Fi & fefa
2 B 37: AATH HT WEA CHy CHy CHy CH, CH (Cl) CHy R

(i) 9 ¥ w2 ? T ot eEgihEA § 5 e WA HIgE B1 T A ‘3t HE

=CC= de —OH farmss e & =+ €, <1 FE: 4 qo 2 fefE =
Sufeerd &1 o1: 4k ®T WA CH, = CH CHy CH (OH) CH3 @I

(iii) TTEFARET ¥ W ¢ oEcEy g9 o C=C oo 2, o sl
T (1) ® 9| @1 gderd 3-7Ed Ie i war @ fF fufa 3 WA wmE R
oFd: AR H G 1| 7| fgeu o fRaas Wug ®, e NO, Ydereh

fohaTca Te €, safe fgsisr i NO, g ¥ eifuss wefshar §t St 2

NO,
3 3

4 2 2

5 I 1
6
I 11

(iv) 1-3fict sfitg ohear @ foF 1 &t feafg @9 1 ¢ W 81 —OH el fsmamcae

g | o C=C gy w guer st @il o8 FhR A & S (1) S



OH
1
2
3
I
(v) ‘B’ © o ® T Aifie wh Ufeeens €, fEH 7 e wAmEt sigEen €

‘6-TTegIRA’ UE Twiar ¢ TR feufd 6 W- OH WHE ?) of: AfTew w1 HEEHE I
frefafea 2-

CH3 CH (OH) CHy CHy CHy CH, CHO hTeH §@cll o %hHi%d H-CHO Y8 I
SHTe LAY WiEAferd Bl 2l

IUPAC Tgfd H S=iM gcd=1 1 7MW W i o fo gfaeerdt 998 o1 M geerd o
w1 H ‘A’ s @ d fored ¥, Wy Sk ARl % we AW (S Hies ¥ fRKu T §)
ft TR gafed

OMe

O 0 C

Tferer dii7 Qefiedis~iT THIAE~1T

(2Fege) (Trgrer) (THie)

O C



e
feufeeemdt a=iv ogea= & wiaeerdt wqel =t feofeal gemsi gr <o S &1 waie 5|
TR fFa S € fF gfoeerdt gug areft frafdal # =rae @en fael S9- 3@ i
(@) &1 W 1, 3-SEAMEE &M, 7 & 1, 5-SEarde-sil

Br

Br

(=)

(&) (@) ()
1, 2-STsaiEia~iT 1, 3-SiEaEia~iT 1, 4-SEaEia-iT

AR T TS Ugid A 1, 2-; 1, 3- S 1, 4- feufqd = wEw: 6|t (o), WA (m)
qen W (p) qderl gR ot Swir S ¥ e: 1, 3- SESHESE Rl AW B
TSI ff € (‘Her’ &1 Wi €9 m ¥) IR SRSmESIT o o guEEE (%) 1,
2- @ (1) 1, 4- STESHISSIT 1 A AT (0) T YU (p) STESHSIT Ha|

T Qe 1 START T qen Sgufarerdt S o A § T fRan S €1 ufeentoai
o1 Teufeail fretam den & faw &1 9o St gy S W €1 weft-helt s g o
®g W HI g A foan s 2l

o Aifr & ufagerdt #) feafa &1 9o | I W YRR FHIRT wW B 9
yfqeenfra &1 frean get fodd| gfaeenfel & 9 oisht avfaen w9 § @ s @1
T FB SR A iy W wW E-

O,N NO,

1-FAR-2, 4-STEEIa~i1




(7 o5 4-FR-1, 3-2TETEta~T)
NO,

=

CH,
2-FRI- 1 - HITeT-4 -8~

(7 foF 4-TfeT-5-FARITEZE~1)

OMe
1 Cl
Cl I C,H,
2-FARI-4-ATTAIGIT 4-Tfer-2-afereratenT
OH
1
6 2
3
S 4 CH
CH

3, 4-SEHITRIIT

V& a1 90 s fEaA® 99e Uoohd W IS Wd € 9 S+ hl A A TR
yfaeemdt & €9 F A1 S 21 (HfdEerdt oF ®9 ¥ S 1 TH G § q91 CgHs—

o ®9 ¥ Ph for@n S @) |
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frefafed o dwEaers 97 fafee-
(%) o-Tfererfara,

(@) p- A

() 2, 3- SEAMA —1- BT

() 4-TIA -1 -T2 - AE 2 asi

'
NHE
©:0Me
Cij
MD2
(¥) (@)
Br NO,
Br
C, 1,
(1) (%)

T W W e Aifr (Rer ovEa 9uM g ®, fhg o1 fo=1 & ©) ‘e’

FEA © AN TH GREEA h GHEFeA’ (isomerism) HEd 81 TR YR 1 wHETERE
1 9 difeteRt | g9mE T 2




HEARTS HHEIE fay worazem
| |
| | I | |
g Tearfa TRaTT® 98 HEATEREd ERIECIRl EEANIE]
GLIERED] HHTEHE HHTEFE THEHEd HHEEE
H

CH~CH-C=0
Fag=
(2, 2-STEHITI9T)

12.6.1 GIATHG HHEASAT

A, feh oUES @AM e ®, fohg W (Srufq wAngEt w1 STy % SR WER
et BF 1 HH) 9 el §, 3% SEHcns gHEFdl o onfighd fhan sman @1 fafia=

JhR o1 o THEIdl i 6¢\I5{UIHr‘éd e HET fean < @1 %—

(i) WW:wwmﬁq-——r FTe Qg A & A 9 A
TR e FHEFd s €| 39 URES Hi ¢ SfEel FHeEed’ HEd g1 SIme- CsHyy

o frefafea dsEen gueEe &
CH3CH,CH,CH,CHj

927

CH,
|

CH,~CHCH,CH,

SEEIG=
(2-Hfeereg2)



CH,—C—CH,

CH

As7d=2

(2,2 STEAEIT)

(ii)m—W:ﬁWﬁfwuﬁwﬁmmwﬁ
fefg-fimar & @R @@ ?, @ s ‘fefd-udeme’ dw zw ufeew o
* ferfq-Tma@@d’ (Position Isomerism) 80 1 ITNE-C3HgO 10 ¥ frefafad <

‘feorfa-wmree’ Uohigia 99d o
CH3CH,CH,OH

9T -1- 37

OH
|

CH,~CH-CH,

qgT -2- 37T

iy ToRaTIeh THE THISHEAT : =fz < =1 &1 & sifers Afi & sogs o
e, Wq forarass o fo=-fa= &, @ 8 gaeafes & fearas 9ug gaead’ wed €

3R 78 qftee ‘fparsh ¥qe gWEdsd’ (Functional group isomerism) edldl €1 SSE0T

o f- C3HgO T frefafad tfeeerme qen wieH =i .

0 H
l '

CH~C-CH, CH-CH-C=0

I e

(iv) AeATEFadl : foharene g ¥ oFf 9= Ufesha J@atisti oF ®RU I8 FHEded 3
Tl ®1 ST C4H (O HeAEHEl HAfRAUNA (CH3-O-C3H,) IR Tefeiiuem

(CoH5—0-C, Hs) TR e 2



12.6.2 Tafam qumagear

fifer woreme o9 Aifies €, TS G= we WEOE % SEEE %1 HH d §HF Wl @,
WG SToh st H W steen wel &1 fifem feufqel fum wdt R aw fafite wER
1 FHEFea ‘ifed gHEEer’ (Stereoisomerism) HEA! @1 3 SAMHAE TS YRR

qHTEFeal § aifiehd feRan S @l

12,7 hTaitTen ATITRameTl s foranfafa ¥ gaya Heheda g

forel @t eAfufwan § st o) (S ‘fEuenes’ ot weemar @) fedl sfm
sifrdes ¥ fuferan oo Ted T A1 sifues Hegad] iR ofd § Us o oAfves I =l
2

T G Afafma i T8 w9 § US| fRar S -

FATFIUT T
FIEHF A7 > [(Hemddl ] — 2R
REEIEIEN J
3 SR o

U STy W R HI YR FaTen ‘ tfufEas AR’ (substrate) TR &R ¢ ifafspas
afyertier’ (reagent) el @1 ARG <Al etffwaes (31f9ehReh) AT oTey H e w1 3Mg
& wed &, @ g ==a feddt off oo o fman st wehar ©1 3w feafa § g ety fmenem’
FEedl 2

Ut srfufean o S e WAET AU Th HeA SR Uk 3 W] o s GEEaAISTh
Y TTHT Teh T qa aar &1 Foreht sifufsran o solaeiql &1 deer, stey-fager @ik
aeiy-fafor & wHa @ SIS qen SR S o WA w1 foRgd WM SR wHeES
e 39 eAfufswan &t fwafafd (Mechanism) weett @1 fwamfafyr &1 Temar @ difitent




#1 foramsfierar 1 Tue § qu1 JaH FEe AT & GIATU T TRE TR FE H
e fherdt 2

frefafad 9 & 39 eifuferael § Fafud sTauRumet & =ame &1 T 2

TEEAS sy w1 fager (cleavage) a1 YR © HwE B (i) faww erusedt foger aen
(99) gHIEeA fager|

faameTaaet faget™ + fcfem @ ot ema & < TR ST @ R T
THY] R e W 2, S IR RE U sTefed 9

fOTHTUTeT & wwar wF Ty W T qon veEw E ¥ sl g F gl st
Td HH W HH Th ThHIH! T a1 BTG Bl &1 37d: S & fawm srsef-fager

¥ *CH; @ Br W< el 2

+ _
H,C ﬁjr —> H.C + Br

YT TS, W FEd W) TRS el §, (HEEe’ dead ¢ (39 e et

JEA' BN Sl o) | *CHy ST il ‘A oM’ s1efen ‘afee sheifEd A’ sed 2l

YFTETT e oF WY Afd SHied GRHST S G o SUR W SEEARAl i Wi,
fgdas don qditaw § aiffed fFar S GHAr B HERARAT F OFS STEOT &

CIL CIT, (CH.,), CH

(Tfore ¥FAEA-Teh Wi heeEEe) RO =

(T fgdiger wEyTRA) T (CH,),C (FAfedd  ¥IRF-T&F S HEGAREA) |
FTEYAET AR Sl den franiiar Tfehis €1 eefie sed & 9 efetud Ufewd

gUE HEeHEA o w@fre o Wik gare iR sifadgra 5] 9fg i €, foer fawa o

ST M 12.7.5 3R 12.7.9 H & 1| FEUEARHA o i &1 %H 39 THR o



"CHy <CH, CH, <{CH, , CH<(CH L C | o ooy 4 srgfe forer

A A 2, T SRR SR F G- sp? B 31 am O F el %

qF (sp?) kil hereh TESISH oh Is Herhi oh WY e gt C(sp?) —H (Is) Tamn
Y o | STHHG He Heh U dl o olded edl ¢l TEH T SRl el Bl
(forat 12.3)1

faa 12.3 Ay AT HT P

faom sroqeedt fage o Ut wivie faffa & wohdt 2, TS9O wE &1 gewifea solae
I I Bl 81 SSEOnY_Sd Hed ¥ ofefud Z gqe foa solee g fod gues @i

T, q9 Afea Foma [H"C :} ERnil

v\ o+

CH, — Z —> HC + Z
Tl wivie, fSO§ #eH W ORUEN el €, IeSRUMEH  (Carbanion) whedrdl @l
HERUEA ot srerElt iR fpamiial whivhs et €1 vt wreife sifufwand, e fammre
fager g 2, st ereren faum ydta sreren gea sifufwand seardt 2

TrIERt foeer § WewifSd T i Th-Tsh Soigeid S aHl TRHIS W Sl S €, S



Al § erefud g 81 od: GHOHS fagem § goiee I % WH W TH &
SRl BT Hee Bl 81 Uoh goiad oh Huer o 1d-3id R (TRses, fish hook) M
T@id €1 39 fose & oy SIEH TS (WA Sudr 9qe) sl €, TR ‘g
ol (free radicals) HEd &l HEEHAEA TE HEHROMEA w1 A gw ok oA
sAfafmaria 8d €1 % waEe fagem T= fan T g-

I~~~ M EEDEI .
R—X Rl > R I X

Ufehel g Hotehl o1 Wi, fgdiae ereren qdias o ofiga franr S wehan 21 e
o goish e @ gt &1 3R g+ W Ufeshdd Goash 1 T el 2

CH, < CH,CH, < LH(LH) < C(CHy),

T fage g 9 At e sifafrard ged qore A Tmye A STye stffwand
FEAR 2l

SAaeM I URM hiiaen AfMeHe (AfYeeiel’ A A1 TSI (Nucleophile, Nu:)
(3terfq e Wie aTell) searr &, den ifafewan ‘ifqewedt sifafewman’ sreren ‘Aiferspntt
Afafran’ Feard 21 oo I of SHare ifYehte @i geeiTee! (Electrophile, E*),
efq ‘Tole@ T o’ A SoleeRE sed SR stfufwear ‘soieiTeiEl erfufmen’
e SRR TR’ e B

Yot refrer rfafswmaretl o frareRe & SoeRMEEl gy W AfYREE SThHT Hdl B
I8 TR #1 fafere W) stuen seiee JE A B @1 6 IR TRt o
TARYAT AhEE] ohg W ToRTE] SHAT Hidl ¢l oTd: ST oA fwar o
HOTEY ST AHHEIE W SHRA-TH Ww Hidl &1 TUhEE ¥ SeiaeiTeie! i
AN SR 1 Hoer % dR g YSE fRan ST @1 SRS (OHY), WREAES S




(NC-) T FTHEOPA (RyC-) F5 ST 3 i a1 (a@_l[_tt):,H._;N:.[-Lf{_}:

aMfE) ot ThI! SR TH H1 SURUfd o &RU AYREE w1 wifd wE w2

(CH.)

R HrEiel T8 (> C = 0) 3f¥dl e
TARE (Ry C-X, X = Ba@SM WRAM]) oIcl SIEA 10 WAl &1 hIeemEs &1 hee
el T B o HRUN TARA-=T Bl € qO1 AAHEE Y SaeH-JH T HT Hehdl
2| Ufeshel TS 1 e @Y Yodl o HRU THARITEE-%E o Sl €, W
ML STHTT HT Tohal T

SRTER! oh IREON U FHIEEHRH

3Qlg T 12,11

Frefafed Tt o Hegarst ey o faud oTuee fogaq 9 9fshd wegadi o1 o
Ik dR i TR 9 YRR S

() CH3 — SCH3,

(@) CH3 —CN,
() CH3 —Cu
'

" + =
(#) CH, — SCH, — CH, + SCH,
Y
(¥) CH; Q‘.N —> CH,; + CN

(M) Ef;\— Cu —> CH, + Cu
3I3(gol 12,12
HRO T HT gY ARG i THHEIET T SRRl § ofieha shifou—

HS™.BF,.C,H,0",(CH,), N .
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e DI, . CI7 . CILC=0,"NO,: T e—
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frefafad o seaeeel &g 3f sifsa)

CH3 CH =0, CH3CN Td CHjsl

T

qRIfehd ST SoeRITEie! ohg €, Flifeh 3T Yol o Rl ST (YR EFE S
gl
S 2

CH, CH=0O,H,CC=NTF H, C-I

FrEen Afafoparetil o golael &1 §9eM (Movement) g8 U @RI (Curved Anows) §RI
qen <1 Gehar 21 etfufmar ® soleel o YAGAT o RO B ool S uftedHl Wi
Ig 39iial B g g i feafa § qftedd it fiEm & fow iR S9 soiE @ ey
gl 2, <t erfafpen o S§ feafa 9 deem 9 W @1 Wl g8 g ddfed 8 S €, el
& 1 31q g 2




SoRg & fawemTd T8 YR w9 &
LyY

=Y — €>—=Y= n sy ¥ frread smay fofs ®

Y .
i)=Y —<——>—Y— n sy ¥ frreadt 7] w

(iii)—\.Y;— <> —Y = ymm § Freeadt ey foufd w

Teh SOl oh Hae @i 31H-3Y TR (Single Barbed Half Headed) ‘TH¥T ' §RI <9I
ST 81 SEEUNY-BEeieEe ¥ TdHd Id g1 | 3R

FAR-UIT o faoed § g2 IR &1 SUENT wieh TR & Huod i 3@ YR <e0ar S
TRl B—

TN Y

HO: + CH,- Br:—> CH,OH + :Br:

f/_\/;:\11 —>CH, + Cl

FEER 3] H Folae ol foOerdd A1 a W] § Yo qoieel aee AYEn iaerd
TR 1Ud] SUH STHRWUIGN Sifshtich &1 Sufeufd ® & wehar ©1 fREr ey ¥ feh
TRATY] Tfe UREdl T oF U9 § Sordd 1 TG0 STEY H T Yeul 3ca
T 21 YR g (Inductive effect) T AR UHEI (Resonance effect) H YehlT EQ
TAHA MO & Sl @1 ifehde w1 sufedfa W ferdlt o] W S e
SAFIA-TE Hl BH YAUA-FAE off Fed T TH YRR h Solag LIRS
T9E’ Hed B 9 fefaiad Tl | 39 goleei TN o 3Tegge S|




fr= foggd-omershar o < TENE & Hem i gedde ey B golde Y Y
¥ Tefed B €1 Soiag e S=a T ROTHS & WA 1 SR A g 21 T
RO TEHASE AEY YA B Sl g1 e Yadl o RO e qupet o fafa=
ToFRIR T9E I B €1 SIEROMY-FARTEA (CH3CH,Cl) § C-Cl o1 yaia T1 38ah!
gadl o HRU hEd $hHlR-1 W AMTS &A@ (OF) T FARA W AMTS BT (5)
SO Bl ST ®1 eTf¥eR Sree Wi <eid o fauw O (Sew) fuw wge # ©1 oemEy o
TARA-faRa A i & fau 9 (—) @1 SwEm feer s 2, S O ° 57 W R
@ e 2
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CH, ——CH —3—ClI
2 1

a1 37T 3Tf¥Teh ¥FEYT o HROT U oh C—C 3TEY o Foiael ohl STU1 AR STehfva

T A B Hewy HEd-2 W N F9 eaw (00') @ @ Sl ?1 -1 R e
YA H ge H OO0 STiaNgd U ¥Ew SUidl ¥1 TW WAl W, C-Cl 1 Yol
SO UM ok e | ¢edl Icq=1 8 Sl B GHY o O MY o HRU A O- €Y
o g BH 1 WihaA WU 99E (Inductive Effect) eeldl €1 98 Y& I o 3Tl
dsk i Sl ®, Wiferd eEl w1 GO 9g oh WU-HY 98 YHE %9 Sl S|l @ S’ dH
aeell o WIS AT | B Sl g1 Wik qerE b1 Gey wiakerdt ¥ Sfd e o)
1 TR TEH H Sl AT SN SHTIG HL oH 1 Al ¥ ¢ 39 Il oh SER
R Yaeenfusi i BRgNM o 9Muel SoiaeiH-3TehHl (Electron—with drawing) a1 SoleRi-ardl
T & ®9 § Higd fHa S T FASH O B T TE, S-S (-NO,), T

(~CN), hTaiedl (—COOH), T&=X (-COOR) UR@ladl (—OAr) SoiaiA-2metl Hqe ¥, S
Ufeshel W, S9- AfUd (CH3), TS (~CH,—CH5) 3% Soiaeama-o9g &

30T 12.14
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(%) H3C-H, H3C-Br

(@) H3C-NH,, H3C-OH

(1) H3C-OH, H3C-SH
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(%) HsC-Br, Hifeh H &t 79N Br 3ifersk fogeprolt 2|
(@) C-O,

(71) C-0
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CH3—CH,—CH,—Br o T aTdy H ferdl =[Faw B2

T

SH-S8 T dedl B, dH-99 WUk §9d i digdl w9 Bl S @1 safery e 3
To eSS oh HE yodl gad %W B

T 3Fe S e €, T Ia8R had Tk ofgd Al oF g el qHemEn S
Gehdl 81 TR Th ST Sl Bl THIR C-C AU C=C STEIH Sl hl i
G 39eh fafire o ) oaren i & fau gata =@l 2l

ST FT&qU & TR, dsiH ® Teha C-C do1 C=C fgamal & &Ru I 9= o1&y

dAdgdl B TET, Wik YANTcHsr faitor § 98 udl <=en fo o9 § ¥9F C — C 99F
3MEY @aE 139pm 7, S kel C—C 376 (154pm) 3R fgam&d (C = C) &1 Hezerdl dH
21 o7d: oSiF 1 W STdH WO g YR el 1 ST Gehdtl sof ot ffafea |
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3d: TR f9gid (Twe 4) oF STUR i i aRdfaeh dX= Sl ST g H °
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(I 91 1) &1 " (Hybrid) et €, T=  e/gR-ww=d’ (Resonance Structures) he&d
gl STAR-TEAT (ShHlfehel WCEAT A1 AMEH shiared] o) Hiediie &1 3 ariiees
AT 1 gfafifuc ool el Y Wehdl B A U TAfIe-3Tud o ST¥R W aredfash

A § AEH w7

IS 1 Teh 3 SR gemeq H fooar €, o < ogw gt (|9 1) g weiia
foran ST Hehal B1 37 RN H g YR & N-O 376 B

+//—)0 +~§_O
CH,—N 7 CHE—N

to . (_70
m@%m%ﬁﬁwo AEel ) warEd WA €, (S N-O Thel e qel N=O
feateie &1 Hegad! ®)1 o7d: TEIMAT i ordfosh HCAA & ohAlehel ®9 | & |l Wi
AT HhT B

Irdfesh U] (TR HWeht) 1 ol et ot Sheifehel WO @ wH Bl @1 ardfas
A AT AdH SHeidrett SFIAE-G= T ki el oh A ol ITIAR-TARAROT FHelt’

(Resonance Stabilisation Energy) @1 ‘3TqE Soll’ ®ed 81 A W foet eifen
TN, I & Al STTAR el SR WEEd el arett Sleel o fau sTAR fave w9

¥ Hewaqof 2
ARG i forad ww frfafea femt o1 aem fman s -




(i) SFATE-EEAE | e & feorfq wom w2

(i) TR TS W SHfod Toeel %I Wem uE W R

FTR-HEet o a8 Hee o T et €, faud eifue wewdsh emEy BW #)
THH WR U] SieRHl o oTeh (TIESISH WA i Bigh, fEH T soieR[ B @)
I et 1 ool ®H BT ¢ AR HOTES W T, o At fagdmeh 9 W

g ¥ oA Y A% €, 9 9 sifuss faRqert o W e © den sifush eaw YER
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CH3COO™ T STIR-F=AY ford iR o i gR1 Seieei 1 HaeH I
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TAYYH Gl @y ITge TS W STHE WG Soaeid defl Soiged ol doo

TR N s9iey
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| 11
Ot
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<> :CH,— CH=C—H
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| . Taifush TRl @, Fifh G% HeT qen ST HT otk YUl € qel e SR
afferdis R faudia A 1 guERio e B
Il : EoTeYT Sffueh SHoTfagd) AT W qU YFTEe e el WA W 2
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F TE Lt B2
:0:
|+

—0—CH, <— CH,— C=0—CH,
11

CH,—

h—d +O—b:l

'l
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T N-3Tee ® T fopa Stu@r N-9y U9 THY oF WE] W IR UbTh! el
IH oh d9 3T fRal o HROT 310] H Iq gadl & STIR-UNE’ (Resonance Effect)
FT W1 1 T8 FAESEA H GG Bl @1 I YR o AR el HOMiE T9E B
g, f5= ‘R qw@’ stean ‘M qwE’ el S R

(i) YT STTAR-U9E (+ R J919)

39 Y9E A Solaq T wyfiag o) o sfud WA Te gfeerdt ege @ e 2
T SASRH-foenq & SRor 319] ° $w feufdal =0 soq SHe @ 8 Wil @1 Ufel
¥ 3§ YU I 39 WhR SYAT Wl e-

+
NI I, NI,

Bith o il

(i) SEOTHE STAR-FE (R J91E)

I8 Y9E d9 YR el ©, WE Solged b1 faee e wgfing ofu W «fud weAr) steren
gieemdt T HT R B T SSEROne-AEgESa B 39 golaa- fawenTd w38 YER
EHIRIIS

N o-:}o" A0 QL Sy ;,0

D-g)- 6 -
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+R :- &S, OH, OR, OCOR, NH,, NHR, NRy, NHCOR



—R - COOH, -CHO, >C = 0, CN, -NO»

foreht fagas@en 1o whia Fem@ o Toiad Tl @R fgemeel &1 suftufa 1 ‘wyfima
fera’ #ed &1 A ol UM HdER <id Bl 1, 3— SSIeTEEd, UfelH, Argeisiei
S SUoh S &1 QW el o M- seieeiq fawenfua (Delocalised) &1 S € e efer
I BT T

E

TE Teh SRUM UAE B ohodl ShHUIR] SIFYRNeh] w1 Suftefd W I yue Sgats
(Tearsiyl sreran fereiel) ol whieifer AfeR § RIS el @1 W OUAE W SThAvl
FEAA ATHRE HI T o HRO Tg-3TEY § Sfud waet § T qewfad N soae
g &1 gl foened =i 21 sifufear #) uftfy o sTRHUeR) iR 1 g ¥ A
99 I € S €1 T8 E gRI <9 S €, e sm&ﬁ%«'dwﬁwﬁ?(m
) BN RISTa feman Sl @1 TUsd: & YR o SoleReR) G9E Bl B

(i) EFTcHeR STERIH AN (+ E YW ): w0 wam § =game & M-
TR 1 TR IE WA W Bl @, S hHuenl i s e @
BRI

se L& v —s sE—cg
TR |
e H
(ii) SRUTTHER TASRIAN-UHTE ( —E U9 ): =9 yu@ & 9g-o1sid & -
SHRIl 1 TR ST WA R el €, fod sl sifyentdss sfea @l giar 21
SEHT I T8 8-
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& WU qel SAEd U9 Th-SW 1 fauda fiemett o & wwd ®, 99 soeemie

FHId Hdol eldl %l

AT T A TR o= famen @1 e frd ereigw e & w9 WY
aifed Ufeshel THE o C—H 3TEY 3fal STHEHINd p & alel WAV o O SelaeHl ol
faeeieRor 81 wmar @1 Ufehel W oF C-H, 3Ty & O SoigeH fdhead eEga fem

AUl SHEHSId p hersh o WY e WA (Partial Conjugation) S9Td &1 SIfa@are
T @Rl guE 2

CH, C

sfqag™ e &I THeH o fau &m -H, (T o) w1 IR o 7, foad
YA HTET W TH o N Fek 21 Ofae 9H8 #1 UF C-H oTeY fad N %eis o
qc o W@ § 8 Wil ¢, SHeh R0 C-H M€Y o g N M e | o
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STfaEgreA
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2p HEH

fad 12.4 (%) oA g § SifaagqraT Ilar #ed 3IRE

TH YR o G @ SIeuE 1 Tqifed &g Sl €, Wi fehead O eE eHEw
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AT YA hed § §9F Ufeshd 998l &1 9 & d81 W Afaugrdd o= fshan
ffereh il €, TSTeh RO iAo wefae a5 €| fafe=T seeAmEa o wenfae @
9 T THR B

CH:i
|+

+ + +
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|
CH,

Qe qen UfeshaddHl o off eifaegaa dwa 21 Tesl ® sifadge gr soleHl o
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CH,CH,

(CH3)3C+,
w272

=

wI STUeT ek TR F ¥ SR *CHy W1 Tfaw =aan

(CH3)3C ® 1 (C-H) o9 B9 & &R 3UY ofqegmd o= fwar &1 =E



CH'sCHfaﬁgamﬁamﬂaﬁwé?ﬁ%l *CHy ® R p &% C - H &Y o
@ o Cedd TH oh hRUT THSH WY IfGeAd &l HY Wehd &l eW: *CHy H

srfadge =l g 2l

12.7.10 whraiter IfUfeRamd i St Teranfafimt
et SAfHaTeT o Frefalad oM | oiiehd fhan ST Hehal &-

(i) wiaeemys erfafsramd

(i) Heherd A AT eAffsrand

(iii) TaetioT sifafsmamd

(iv) Ao sfufsramd

39 37 AMIfRansT o aR H T8 Wi o Ushd-13 T »all Xl ° 9

12.8 hTa-eh TRl ok I oht Tafrar

fRdl Urpfae WA ¥ fTRUU (Extraction) 3Te/@l YANRICN W HIYCHU o vHIq hlEh
ifiTeh =1 TNEF (Purification) 3TE¥eh el &1 WeM o faw e fafu= fafusi o1 <
ATk T Tepla aen SEH SUTEd SRIfgA o SR fRan s 2|

IlieM & T SR Fefated fafel ST § o St e

(i) SeA9E (Sublimation)
(i) Toh&e™ (Crystallisation)
(iii) 3TFa (Distillation)

(iv) Tas<t fT=RYTT (Differential Extraction) Tef



(v) fe@q (SIHSUTHT, Chromotography)

faq: Afen 1 Toish el FHUHlE A Hich SHB! TGl BT W™ hI WA S| AR
s ARl &1 Tore a1 Faeis g, Fuiq dies e 21 YSa HI S w1 AdH
faferal fafs= erR o avfore qen Tefien! qehdiel 9T SR 2|

I e H dian @ fr $5 o uwie e i WA 59 etaeen ¥ ey, 9ty o ufafid
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S Al % TR foers AR (S SeuaEE e Ed) W gue e | e @)

Ig 39 e Uil o SiEA i WA wgea fafy @) =@ fafu st difies 9un ewfs
a1 fordt Sugea factas o st factmet o fifeq ofm w enemfa et 21 o difw
% frdl @ foomes ¥ dew € od diffte 99 q9 W ewea-faeid  (Sparingly
Soluble) Il 2, g STA A4 W FY< AH § 9 ol Sl &1 qeIvard fae@= &1 ga
Tifgd & € foF o8 W WgW (Saturate) B U fHeEE 3T FH W g I9
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IR-aR ferezer g0 35 Ay fman s 2
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TH F & S W FH FUElF G g9 FT 96T U AT ©1 99 HT Hef Rl
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% H Fd 21 ST G 9 W 59 1 S R A ThA ol &
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ST FILHIH ATl §9 oF arSd @ FFeHIS arcl §9 o amSd i gordl H Yed gEfd
el B 3@ YHN YA W H SW SS4 ol o | eifeen arqeiiel uerel @t wen
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s/ & ® STl 71 fafy= fesied 6 SR o g9t *iem o9 127 ¥ fREm U g
YOS HicH SR ISd g qdl A Rd 59 o o9 sw-fafaa o fau #5 J=
(Surface) ST A &1 YIS shic o Tl 5o HR S ad ¥ S e T

oifoqd Bl Sl 81 39 WehR ord | ¥ Ll dicl %9 i W Sl Sl @1 39 e i

HiHE AFa AUt o SWd TR FFUIS acl 9Fd oF G a4 HhidH oh I W

e B G H Gufd g 98 S 59 o ®9 § UEN § ThA K ol S 21 hiEE
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SRR &R W YA o foaq sl wiel aret e STesd 2l
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FoIEid B, W S | AHYUiEa 7| 99 oTFed H S §9 l TG H WA W gU
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12.8.4 Tau<dt femdur

=g fafy #1 Terd 9 s i & 39 Seig food § 9 1 FEe fSaes
gr1 Frkfia fran st @, foqd reifter ifies k1 facar Sia 1 orden eifusk =it 2l
Siefta faerm don i faames sifgeim e =ife, aife @ < wa a1 @, 5=
YRR 1Y GRT ek TRl S Hoh| qeqved A o faorad § W et {6l
A R R Feh g ATk o L feran tran @1 faddt Frekdor wh gueshd w9 o
fopen sman ®, S fos 12,10 W <9t W @)1 wEfTn faomees § Aifies w6 faciEar stew
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qRhd Teheiieh T SYANT W hid €, TS Haa FTeR¥ui(Continous Extraction) ®ed 21 3§
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‘guiciE’ (HITSIKT) WA 1 Tk oTcdd Hewaqul deheiteh @, fSrEeRt Sy Aifieht o
e wE o, et fagor o stael @l gerep A AfTRl w1 Yol 1 g FH h
fau faega w9 9 fean S @1 woeel fafy &1 ST wEvem URw ¥ 9w wH oA
Gi urel i gk G o forg foRan T em ‘shiEReY’ wsg e Iss ‘sl (Chroma)
¥ o 2, g e @ ‘W0 W qeds W gduem Aifel o fagor &t feer wrewen
(Stationary Phase) T ifusiifa & fean siar @1 feer wreren o/9 s1¥@n €9 8 Gehdl ol
3ok Uy feer wewen ¥ 4 Sugw oo, facieet o fagor sten T ot oR-oR
yalfed foman ST 21 39 WhR fHS0 o ofo@d FES: UH-SW O YU ® W 2l T
AT qreree Wi ‘Tfasiiel grereen’ (Mobile Phase) %ed 2|

sl fagidl o SMER W avfeied & faf= o o afiepd fopen o0 81 398 9§ o

(%) Afeeivu-guier@d (Adsorption Chromato-graphy)
(@) famu-aufei@d (Partition Chromatography)



() STUINTUT-AUIGET : = =@ fagla = s & fr Feet Ffere
afueioer (Adsorbent) W fafe= =difies frmr ool o erfenfom e €1 wemom: deqfaen
den fafasr S sifuwives & ®9 ¥ ygea fey o €1 fer wawen (stfumive) w
Tfaefiel graen yarfed il oh SWid fHgul o sta¥d fer yrewen W STer-3fel 38 9
w §1 frefafad < gwR wt aufder-aedes §, S fadd-sifueioor fagia @ s
T

(%) HicH-TuierEd, 3TUq TWH-JuC@A (Column Chromatography)

(@) Udell W 9@ (Thin Layer Chromato-graphy)

WW:ﬁd%ﬂmﬁqﬁqﬁ@WﬂﬁﬁW (feer grarzen)
TS 21 A o Fred R W Qe ot wd 7 (e 12.11)1 Aifie o fagor
SUgH facias & AaH 91 o SieeR *idd % 90 um H erfwifim ) 39
ICAYE Uk SYYS Teieteh (S g9 a1 Sai k1 4901 e ®) i wiem § efidt vfq @
A= R wed femn wmar @1 faf= wAifienl o sifgivor w5 AET % SMER WS
a7iferer a1 qul gerERRoT B Wl 71 Stfueh stfrenfuq AifTeh e oF $W Sifuew W 9
Afee T W ®, wEfe o= AfTd wiem § fafe= fal @ 9= en W € (Fe 12,
11)!1

foemas —

Aifirept w1 fasr —>
(F+@ + ) k3 -
G+ T

sffereies feer |

S H w



o 12.11 @i wiaei®l fHEl o & @eal & yeaaso &1 fafy= fefaar

Udell UXd AU : ot wa avierad (o o wEedw!, Atad.) T
I YRR 1 A0 GuieiEd =1 SHH Teh AUSNUS FI Udell W W HH0 o Ao
T YUFHIOT Bl &1 TH AehAlh W hid i SUGH SAHMY H wie W Afwive (fafee
S A UE) H Tae (ST 0.2 mm i) WA el & Sl @1 3W ‘Udell wa
SR @' wed 81 fgu & faore &1 sie-w g =i & TR f @ @ 2 om

IR M B W i 36 FB HAE qh Toa@s § N Th 98 IR d gl H 2 81 5
o 12,12 (%) Femce SU-S9 wie W M sgal ®, o9-od fasm o oEEd
fremetsr & WU-WY W W AWM 9gd &, W A0 w1 Aol ok IMHUN W FR s
1 STh! a1 eIt B1 39 HRW A ek @ W @1 fafa fitel o @mder erfusioo

%1 T=A-TUT% (Retardation Factor), 31eifd R A /1 wei¥@ feren mar @ (12.12 @)

HAMT-TE F R+ T2 5 30 ([«
AT TEL A ST aiE @ 2l ()

| sfeTees

sl | wfirest S (fig)




a7 12.12 (F) BT a9 FiEH®T § winemm &1 faewtad g

VARNIRED STPIy
M"“ﬁu N
A
AT
y
x =
f/, SN &0
A

fa 12.12 (@) faiaad HiEmm

A Aifent & fagel &1 e W fom fedt wfeTs & @ o1 wwhar 1 ®g TN
T YRl W A (Fluoresce) B oTel Aifiehi o fagefi i wie W T FehTT
o e T @1 W Gehdl Bl Uh 3 qohieh § SR W 9 AN % fhed w@e
Fff TR fogetl w1 @ W wHa 21 S Afw e erewifid W €, S fag W
femr o &1 wef-wel Suge ifyeties & faeiad i Wik W fgwet ot faget #i
<@l Sl @1 SE-UHA el o fagetl ol wie W feEied faoen fogwet dud @)

faaTur SRR | famor s fer en Thie TEens % ToT fagm %
agdl & Had faddt famo w enuif@ g1 wre avieE (Paper Chromatography) gHehl

Teh I 2| THH TF AT GHR &1 FHEAAB! HES h1 SWHA TR ST ¢l =9
w & fogi | Sfa-310] Ty ed ®, St feer remen &1 % i 2

HIHSUET I HT Th Y2 (Strip) o 3MUR W Hgor o1 fag e 38 SR o @<
W (o 12.13)1 R o F® FUE % SUgH faogs teE faamest w1 fger 91




eIl €, S Tifaeiier Weren w1 e hidl €1 ohi¥ehl fema o RO YW ekt g2l W e
W H AR dgd T qo foIg W yarfed ear @1 fafa= Gl &1 < gewenst ® faao
fo-f= TR o FROT o STeRI-3TeM IREAl 9% W Sed &1 T@ WhR faRfad Tt W
‘ShIT2U™ ' (Chromatogram) &ed 2| Udell WX @i Hifd U i qedt W fafu= fogaeti =i
feafeal o o @ TWETH YR o A Wt A1 IUgS ST o faetdd wi fogwmen

W 3@ o 2
ST e

E 4-____._—"-". E‘Iﬁ?-:ra-q'ﬁl ﬂ-qT

e 12.13 AT IS 3 =1 sglaal @1 wiaeti®t 9



12,9 TsitTeh SNTeRl ST TUTTeR Ta9eTooT
HTeiTTeh AR | e qo1 BIESISH S @d &1 7o SAfaiierd 30 StferdisH, ATgeie,
G, SeAlSF qe BIEhRE i SUterd & Hehd B

12.9.1 hI6 AT EESIS ohi Uga™

THer ToU Aifieh 1 HI (1) AFaEe & Y WA fHa S 21 A o Sufer e
qM SRS HUYT: FlE SESAFES (SN 94 & U HI I FR A7) den A (S

firlel TR Wethe &1 el &L a1 2) § IRafdd 8 S 2

C+2C00—"—2Cu+C0,
21T +Cud) —2 5 Cu +11.0
CO; +Ca(OH), -» CaCO. + H,0O
OH.C + Cu50, — CuSs0, -5H,0
veq T

12.9.2 3T d<al &hl Ug=™

el e Aifer o SUfeed  TEeieH, HWowl, SliSM Ul HEARE  hl UgHH
‘rH-TdierT’ (Lassaigne's Test) N1 &1 Sl ©1 AifiTeh bl Wifea™ o1g o @1 Gierd
W I d eEASt ®9 ¥ ol ®9 § ufefdd 8 9?1 w9 frefated sifafwerd

Bt &=

Na+ O+ N—" 3sNaCN

ONa | S——=3Na, S



Na+X ° »Nax

(X = Cl, Br 312 )

C,N, S @& X reffh difier o Sufted qwa 21 Wifeqd Hed ¥ Wi @9y il g
S o WY SEe W HISaH WEAEE WohEe qU1 9Re wid H fo W @1 39 fehd
! ‘Eifedqq Ger =Ry’ (Sodium Fusion Extract) %ed 2|

(‘&) PSSl qdieqor

Hifead He sk &l ST (1) Fohe o d1Yl Il faead &l qerie 37 g1
arecfipa fehan ST 21 WA =5 (Prussian Blue) ¥ &1 a1 AIgeieH o1 sufeerfa fafyem

o o N Y
I B Hifeam WEAES A (1) Gehe o Y Ha Hieh QiiedH ReREREHhie

() ST B WK G A oh WY TH i W b AEA () HEA () H

efiepa & ST 81 F8 Gifead [HIERAE (1) o WY Af9lma wleh SEE (1)
TRIHEAE (1) (PREUEEARE) ahm@r €, foert @ 9ieH = 8 2l

AN + Fo® = |[Fe (('?N}ﬁ]d'

3[Fe(CN), | + 4Fe™ Fe, [Fe(CN), ],
IR =
(@) AEHT T TII0T

(i) Hifeaw Eerm ferd @1 UEifes o R eTifid ¢ oie THiee fHeim w afg o
GehIZE 1 el 3TE8Y sH, a1 Hows &1 sufeerfq 1 gfie g 2

S” +Pb” > PhS

Tl

(i) Gifead Hrem fepd o1 Wifedw TEgHEeS & WY AfNed H W ST WIS S
ff Few 1 SUrkfa w1 Iwiar 2



S +|[Fe(CN).NO|" — [Fe{CN), NOS|
S

HTafTeh Alfer § S q91 Tohl — JHI & o Iuferd e, qd Wiean qEdE-e a9l
g, S A (Il) Gehe o WY TWH H W O HI Wid o W Iq= wLl ¢ oK
QRS M 1 Uit gH oF wRU 9feeE =1 W1 € S R

Na+C+N+5— NasSCN
Ife’* + BON™ — |Fe(SCN) [
T &1 il et
af% difeqn i eifersh a1l Gifeam Grem § fam W@ @, 9 GRS qen GehiEe

I H ARG AUEfed 35[ Sl %l J A T G e i‘& %l

hasCh +2Na — NaCN + Nab

(1) Sl R T

ifeaq Ger frerd &) TEfes st g eTelied w39 faeer Agee fhemn S ?
qa THIFE TEglaEEe | 9o vad s@ey Faiid i Sufedfa &, oTHifEm TEgiHaRs
T ofeu-faeg ool 3@eid siHH ol IufHfd =i qen omifom sEgiaaRe | Afaca d
IFET A 1 Surkfa &I <iar 2l

X~ +Ag" — AgX
[X = Cl, Br 4T I]

AR o g el Howt 1 sufedfd g w1 feofd o Swdw wew o oo wifeem
Ger Ty ol AEfeeh 3Rl oh WY SeTell Sl ¢, dlfeh WSS ¥l HewiEe famfed
g WU, 3T 4 ST gelisHl oh fHeer Agde Then § el Scd= id 2|

(9 GATERITH SRT U7
Hierdierer (TIfeay TES) oF Y TR i W s § SUfed YehRy, Hiehe o




uiEfdd 8 st 21 faere o ARl o o WY Sereieht SMItEE difeiese fHeM ™
el W1 S7UE] LY adl ®, S UAEhRY i SUfed ol ffed e 2

NazPO4 +3HNO3 — H3PO4 +3NaNOj
HiPO4 + 12(NHg); MoO,4 +2HNO3 —
SHIE Hifcrage
(NHg)3.P0O4.12 MoO3 + 21NH4NO3 + 12H,0

7HIfTaq Bk mifersee

HTefTeR AR § Sufterd fafe= aweil o gfaea-gasH w1 fuRo fEfated fagil w
i fafem g feren S 2

HTET qAT BRSNS — Sl qdl o1 3Tehel Tk 8 TAN g Al Sl @1 eI Aifieh
1 A AN I HIO (1) SATFIEE TN S oh AU | S W e 3R BB SH
FHHY: HIET SEAFIES q S § ARiFd 8 S 2

C,Hy + (x +y/4)0y — x CO, + (y/2) HyO

SO Sl I WA 96 ke oh fau fagon s feier shfewad siiigegsd U el § W
yarfed fohar smar 21 3@ Soft § 9t O U et ® |k diefiem engige faamd o
g, o e eEgiEe saviftd el ¢ (fa 12.14) 1 Shiceem Feliigs qen qrefimm
gEeigase faciaql o Sl | gfg W HHT: Sol 9UT Hied SEeieEe % "E A

g ST &1 379 hIE qef BIESISH i YGedal i TUMT i ST Eehdl Bl



wife et ¥ wfieef

&l \ /CUO et
- pa
\VY / R e = O,
T
& A
A /‘ /\\
frsie cacl, KOI fsier

a7 12.14 FT&T T ETESISA &1 SMHTT T3S & SNFANHIU & Hora®yq a4 o agl
FTeT SEeTaaEe U ol § ford 7T H9r: fisia Shfoqam aaize 3k qieirmg
BIESIoIIse faergT | Sravifya fu Sid 8l

Ife FafTer ANTFH HT THAH m WH AR S STl a1 HleT SEAFIES o ZeIHH
FEL: m; TA m, AW

_12xm, x100

HTe H1 giaer d4xm
2=m, =100
TESISH 1 e 15xm

30T 12,20

0.246 g e AifiTeh o Yuf <@ o HerEa®d 0.198 g Hie- SEATFIEES a1 0.1014
g VI Wi BId &1 Afes § e qen gESeT i Hiaviaared i Mo it

T




12 x0.195 =100
FT T TRTeTE—TT 11 % 0.216
= 21.95%
2x(.1014 > 100
TESISE 1 gfe-aE 18 % 0.246

=4.58%

2SI o SThe i & fafedi 2
(i) =g fafy (Duma Method) e

(i) Sheeta fafy (Kjeldahl's Method)

(i) SIHT fafer . TR hTeiTeh AT ol hie SESATFAEE o dAMERT § HIR
MRS o WY TRA W W TEISH Tod Bidl T Hlod q BEGSH HAW: hia
SRS T W o qiafdd 8 i 2

CH N, +[2x + 4y /280 —

200+ y/2HO+ 2 /2N, + (Z2x + 45 /21Cu

3T WA H oH AESeH SAESl i TRA HIW dR W Jarfed & AgeH § AUAiad
fean st 21

TH YR W NEE HY0 o eEeleEe ey o Sy faeE W uss S o S
2| e SEAHEES UfYEH TEeeEEe g STt 8 Sl @1 AIgeer AuNfhd el
(Graduated Tube) & S0 91 | Ty & st & (Fo 12.15)1




CuO

CuO +
Eld F ﬂ‘iaﬁ
Fepet

[+ sfaq SR et

E<T— %

o 12.15 ggm1 fafy) st ik F CO, 79 &t Sufefq d Cu(ll) STaRIES & T A & T ARSI 719 7=

gidt &1 it & fasor i wRRT FEgiRIEe Ao § @ yanfsd A S €, 5t CO, avifyd @ S € e
SIS HT SFAT HG forar ST Bl

o foh hreifTer AT o1 Se99H = mg

Weh SIS ohl AIAT = VlmL
F& H AT = Ty K

PV, %273
760 x T,

Ak A9 a1 <« (STP) W AT3SSH hl 3TIAH

(A T 9T 5 VmL ®)

P, T V| HAN: TENE & @ A1 @A 21 Py @, W AESH wEA w E T,

agHeca I ¥ f= €1 Py % A W WM gR W fwRar S e

P = AgASHIE TE-SEE T

STP ™ 22400 mL N, T SI9H 289 ©



28 XV
= o3, )
&@: STP W VmLN, & gomm 22400

A A v = 28% V%100
22400 x m

3qleY0T 12,21

Ag2ISH A w1 ggAn fafy # 0.3 g e FAifieR 300K A9 dA1 715 mm IW W
50 mL AEESH a1 ©1 AfE § EISH o GAed w1 TMUMAT HIT (300 K 99 W
STt a9 = 15 mm) |

T

300 K A9 @21 715 mm W Teha SIS &l
3 = 50 mL
Sr&dfaeh g€ = 715 - 15 = 700 mm

273 700 %120

STP W HZISH w1 S 500 x 760

=41.9mL

22400 mL EISH &1 STP W 9R =28 g

_28x41.9 .

Td: 41.9 mL 1 TEIeH &1 STP W gem 22400

=

28 A9 100
ST O A - 22400 0.5

| 7.465%




Hafem & & fecaeet
I hesid FAEh —>
*1 SFEE] + NaOH
S TR ER—>
I Wswam
Y snﬁmﬁ——r
M l H —

A (Shesid W TR )

o 12.16 Seeicr fafy-Tisgiogaa FfTd & T5 orgRe 37T & T A 34 R SET9 Gobe a7 &, o For
GRT 371 X W ST G HAT &1 58 A A o 7 T H Syawiifea fwar sar g1

(ii)m‘ﬁﬁfﬁ:wﬁfﬂﬁﬂ@mﬁﬁ@aﬁﬂﬁﬂvﬂﬁ* 3T F U
T foRal STl @1 Werea®y AR i MRS, FHEH Hethe W yidfdd & St @1 a9
U ST THYUT i Wifcan TESaARe o STYE oF W19 A & W STHIFA g
et ®, 9 oM dowfieh ol faodd & d omgad W Srewifyd e feran S @
qCIYEN AT Howfieh oTrd i &R o HMeh faoidd g1 ST{HIfad &< feran S 2
T H ARMAE AT R AfUREA ok 9] VW WA & = AR ¥ W WY
Afhd 371 1 | I Bl 2

FTefh ATH + HySO4 — (NHy),SOy

Z2NaCH

oNII, - I1,S0, — (NIL,), S0,
A T e ATH 1 S99 H = m g



M HIded HySOy T e TR & = V mL

FEARTE HySO, o STIATIA 8] T

M HId o NaOH T & =V mL

M HIGd 1 VymL NaOH = M HIed T Vy/2mL HySOy4

M HISRAT T (V - V{/2)mL HySO,4 = M HIeRdl 1 2(V — V{/V,) NH3 forerm
1M NH3 foer@™ s 1000 mL # Suf¥erd NHy =17 g o1 14g &S

1M NH5 faer@a =1 2(V -V /2) mL =

14>M:x2(V-V /2] g

1000 e
A M2V N /2) 100
S| ECSE C I IR MGG 1 OGO I

LA M2 (V-V, /2)

N m

TEISHgH A5l del Ul 998 SR dog H Suftyd g (Seeeoned-fufEh) o
heela fafy om 72 eidt, s & afiftafaal § 3 9ife s 1 emifem aote o
Tfafid & #X Hhd T

30T 12,22
TSI Mk &1 Theela faf ¥ 0.5 g AT § Jaa ST 10 mL 1 M HySO, &1
ISEA A T AR AT S qiawidr [ i

T




1M 10 mL H,SO4 = 1M 20 mL NHy

1000 mL 1M AT H YT ATgesH
= 149

3d: 20 mL 1M SFHIfTE § Suféerd AgeisH
14 =20
1000 g
4 »: 20 ¢ 100 »
= 1—1- _Q_l _h : = BG.0,
3 AEISM 1 Wiawrdan 1000 0.5

Sfterm fafu . s Afe =t e qon w0 SRem Toft (#2R &g * Telt) o
At fieer AIgee @t Suftefd o Wy Efew o & Wiy wedl A WA R s @ (fe
12.17) 1 3ifier § Sufeerd sre e BEeSH 39 GRiEafadl § wHel: hid SEeaEs qel
Sl § Sfferdiehd € SId @, Sefeh gelis §d fHeer gage (AgX) § ufiefdd = S @l
FWT hI BHAKL @M ok o8 dict feran S 21




dietas iyt J

:; !
%
L
B
2 24
FYH HNO,
AgNO, __ hg
T
Frdfa difirs -——'é
&~ v

e 12.17 @099 fAf-geitsgea et i @ eax qs2e $1 Sulfd § GyF TEiees 3w & e WA fHa

STl Bl

T TR 2ifieh 1 So9EE = mg
A AgX &l SAHT = my ¢

1 Hiel AgX | 1 Hiedd X 1 |0 S B

m; g AgX ® TaiSH 1 F=HN

X F gHvES 55 % my g
) AgX T STvEE T
TelleH 1 faera

X &1 WH T9 =99 x m, x 100

AgX F1 ATTAH T=HH xm



33(eY0T 12,23

RIS o 3Tl &1 e fafa § 0.15 g shrefeh M 0.12 g AgBr 2a1 €1 Aifireh
H S i gfaed 9 witsal

T

AgBr T AUk eI = 108 + 80

= 188 g mol >
188 g AgBr H Iufeed SiHH =80 g
SO x (.12 .
0.12 g AgBr T Sufeerd s = 188
800,12 <100
ST T gfaera = [ 52015

=12.H0%

hfierE 7oft ® wreifter iR w1 T AE B G Efew ot Sten WifeTH WiEe
o U TH FH W JeHF o § Gohl Aadigd & ol €, 58 9w aoikee &
Sttt oo o1 sfe faemet 0 it dethe o w9 | oEefud wX o 1 STaET ®
B, ¥ SR GEH o U A od 71 INTW Tehe o FHH U TeRT hi WA
A HI ST HRA

A~

a1 T for T srefe Aifie &1 S&3HWH =m g

3q: SRFH Hehe i ToFHM =my g

1 |l BaSO4 =233 g BaSO, =32 g HeWl



32xm.g
BaSO, myg & WeW H W = 200
_32xm, x100
WWW Z,.i;iK ﬂ?

3Qlg WUl 12,24

GeH Rl § 0.157 g hiafTe Aifieh ¥ 0.4813 g Sf@H Wothe Wi g3fl Aifire o
FeHT 1 a9 o1 €2

T

BaSO, 1 2fUeeh oMM = 137 + 32 + 64

= 233g

233g BaSO, H 3uféerd Hewl = 32g
0.4813g BaSO, H 3ufeerd Hehl
32x0.14813 q
233 -
32 00

F
i

3481
)

| 31
Tow 7 qhae = 233 x0.1R7

=42.10%

HTefeh AfTH T Tk A0 A B GH BRI o @Y TE R STY Sufted T,



AT, YATOhIeh 377l W SioRfihd 81 Sl 81 39 ST ae
I Hifcfsge fHelert STHifEH hiehemicrsee, (NHy)3PO4  12Mo0O3 oF &4 H &H

TR X T ¥, T FIEFNE o § st fasm fAare MgNH PO, o ®1
sTaafyd fovan ST wear 8, fS9eh 9@ § Mg,P,0, W< @il &1 7 fF e difitw

1 FZHAA = m g IR SHIEE HiEpmidss =m; g

(NHg)3 PO4 12 MoO5 T HITR F&HM = 1877 g T

S1xxm <100

— 0
pp—
IR RE kT gfqerd 1877 xm

gfe WERRH H Mg, P,O7 o ®4 H ke ool ST df, HEHRE 1 Hiaewd
G2xm, x100
1

222 x1m

SET Mg,P,07 &1 HieR TN 222 u, fad U wEfew wqe &1 g&mE m, a9 gh

Mg,P,07 T FFUM m| Tl Mg,P,07 AifiTeh ¥ 3feerd & YATEhRE THET 1 FmM
62 2|

HrefTen AfTen § TS &1 Fiaeadl w1 M el Wiasad (100) § © 3 dxdll
gferadial o A 1 SRR ki STl &1 TS R Yo e fefaiad fafy | o
fopam < ehal 2—

HTeeR AT 1 Tk M= A0 TEeSH 19 oF Ya€ § TWH hieh THied %1 Sl 2|
AT dfed =1 g fason i @a-a9 Hik (Coke) W JalEd Hd W QT Ao
e AHSTFEEE W URdfdd 8 Sl @1 qcven TEE fqer el 9 i
USRS (1505) H Yofed il W HlEd ASHFEES Hed SEsiiEe H sifaiidd ol




STt 7 IR ST ot 3= Bt 2

SR

dfs —— 7 0, + ¥ e sam
2C 1O, ¥FF ,2C0xB ()
[,O, +5CO -1, +5CC, 1x2 (W)

FHIHT (F) T (@) &l HAL: 5 Td 2 ¥ 0N Hieh o (F) H 3@ CO i
AT FHIHRO (W) W WY CO 1 |1 & sReR i W g4 i € fop ifies @ fspedt
SAferdiS o e Al § < Hiel CO2 U BIfi| 37d: 88g hisiA SIESAES MMk 9

el 32g SAfedsM @ W< 8hf|

o foh shefTen AT 1 So9HHE = m g

ST T SESATFAES I THHH = my g

32X,
—

L] (o A "{ ! A= [a

- «m| g & SRAHES 55 TS W I B

_832xm <100
S AT H sifRdeH %1 uaeE 88> m
SIS o YfIed o1 3o SIS o °en 9 ot fRen s gehdr 2

ASThel ISR AR Tl H1 Ao WeIfad deheih & Tl § gl 1 e

(HTZh!) BT el 3 2| AR | SR e, BIESiS qel AIgaisiH qwel ol STehel
CHN @ fageiwes (CHN Elemental Analyzer) ¥ &% €| 39 SUH § T1of 1 igeh!
AT (1 -3 mg) i STETAHAT Bl & a1 £ T | 37 aedl bl Ufaerd T W T St

g1 7 fafemi 1 fasga faero 5@ g&s & &1 4 $W 2



[T
TEHINIE 3T oh RO 9 HTafdeh ANThi H T q fhamiera-geeh gag
fagidl W 39 e | e fomm fwan st Gl § gegast ore & st

1 Heh HH HI SEURIT Y TR fHAT N Hehal 8, TSTeh ER A

HeRT-STerell sp3, sp? AUl sp B Wehdl ©1 I HEI: WA, WA dem wenmsd o

Sufterd Bl €1 56 STEHROT o SMUN W HOT i wqohelhid, TH i GHae qef

TS 1 [T STHid i T2 fmal ST Hehdl @1 Hra 1 sp3 e IEESH o 1s

e oh Y ATTEATT Hieh HET-gEgSH (C — H) Tha (fammr ) afee s &1

TH WE T HEA b sp’ HeFH TWER AfqeAfud gt we--weq 0 3tey i

#W 2| T Fehead! e o bR p-heleh UYd IAfqeAdy g wE () e &
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12.1 Tre=fafed Sifien § 9 e 1 GhiUl STael adEl-

CH, =C =0, CH3CH = CH,, (CH3),CO, CH, = CH CN, CgHg

12.2 Tr=fafEa stopst & O a1 N &y I9iEt-

C6H6, C6H12, CH,Cl,, CHy =C = CH,, CH3 NO,, HCONHCH3
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B, < 39 TEEu
(F) 2,2, 4 - TEAfIRTI=A
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(%) OH

(M) CH=CHNO4

(@) O  OCHRCH,N(CyHg),

12.9 Frefafed § 9 w9 atfies el & au w2

0,NCH,CH,0~ 3R CH3 CH,0"

12.10 -1 ¥ sTEfd 3M W Ufohal W8 SoloeMl i T T8k YRR i
FA 87 THIEU

12.11 Frafafad GfE #1 SR-HET ARy den oMl &1 faeerd § a4
1 el ¥ <ML

(h) C6H50H (@) C6H5N02
(M) CH3CH = CHCHO (®1) CgHs — CHO
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CIHL,CIH=CIHCII

(®) C6H5 —CH+2 (=)

12.12 SRS qe1 TR R 8?7 S<eEied qHaARy)
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CHCOOH+HO - CH.COO ~-H.O
(=) "

@) CH.COCH. + CN — (CH. ), CICN)[OH)

() C.H, + CH, é 0 - C,H COCH,

12.14 Teferfa stfafsraneii st omiiepa whifsa-

(y CTLCILET 1 TS CHLCH SH 4 Br-

(ay (CHL).C = CIL + TIC — (CIL),CIC - CIHL,
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¢y (CHu)LC - CH,OH + HEr — (CH,), CBr CH, CH, + H,0
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12.17 T=tafed sweifeaicen Sl 1 Tl 1 &l %Y hid | Sciei"-foreemaT o
fOTa an 22 UXUTeh qe SR Wl i oA it

(¥) CI3CCOOH > Cl,CHCOOH > CICH,COOH

(@) CH3CH,COOH > (CH3),CHCOOH > (CH3)3C.COOH
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f [_
(%) freem (@) a@em (1) HiHeAs!
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12.28 99-3THEH HH W Th FHEHH 59 T FaYlHR 9 F= a9 R arsdigha =
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1232 TF wEME MM H 69% e, 4.8% TEGSH dq I SHoiSH 21 T
4Tk o 0.20 g o YUl B o ThoRa®d Icq Hia- SRSAFIES TN WA 1 A
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1236 CHy =CH-CHy —CH, —C = CH, ®Ef® difie ¥ C, — Cy 3Tay T
Thfia werhl o T 9 Fffa g 22

(%) sp — sp> (@) sp — sp> (1) sp? — sp> (F) sp> — sp°

1237 fFet wEf dif § dU-T0 5N MESH w1 wie ¥ A s I
frefafad § 9 forger %R 9 giar 22

() Nay[Fe(CN)gl (@) Fey[Fe(CN)gl3

@an) Fe;[Fe(CN)gl (=) Fe3[Fe(CN)gly

12.38 TrAfafEd SEuEET § § oF O 999 o1fs et 872

= (CHLCCH, C

CH,CH,CH, ,_. CH,CHCH,CH,
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(%) Toree (@) 3gaq (1) U (9) HiHeHw!

CH,CH.I + KOH (aq) — CH,CH.OH + KI
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HYDROCARBON
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TH Theh oh 3TEAIF oF ¥ oY :
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o ShOCS=Idl T faear o fave § 9@ e

gTEgIehTeT Soll o U@ |id &

SESIhET TS Td: T ¢, TS 31 shael e qel eEee o Al 81 TR e
o | BRgiHEA %1 Hewaqul ANEME B 39 Uerdis, Wt onfs wiia vkl 9 ufifea
B, S o o ®Y H IYAN U @I S @1 Terdrsit gferd USifers® W kT, Sefeh EeSt
gufa Wrehfah 19 1 Gfw ®9 71 STeehel SO0 Wi WIsg TeATAST (Xfad Wiehfash )
oo W 21 98 oft SeF ®, S wrehfaeh 9 o gelleRor @ Wi B 21 deiferaw, st og-ude
o 9 URT ST @, °h Yl STEe (fractional distillation) W Ui, €St gl ohfEd
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9SO therdl €1 TEIfeld dedl i S % ®9 W U, EiNel de HiuAs i STyl
et Bl U qen HuASh U HeH o Leifeld ded wH Yguu theld @1 3 gt Sem
TEShE o U9 Bld €, S ol o Ed &1 BESIhe i SN wifeef, difad,
tiferersi anfe sgerhl o Fofor o feran a1 21 S=9 SR dicl SEgiehTel w1 SUA
U= o faoioes o ®9 § 3R ok qen st o fmfo § yrfws ugred o w9 # o
fepan e 2

o9 oY I Sfed H eEgiwEd o TEw@yul ST Hl oSl e HH U &1 TH Uhd
H gEgiehel o 9 § SR SAfeer S
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el # wffed fepen wn B- (1) Wgw, (2) Mg qn (3) WAfE eEgeEAl ggw@
BEGIhIST H hIad-shle qefl hle-BESISH Uhol &Y Bid &1 afg faf=1 e o

AT § Thel Y ¥ ookl foga @el o[ 8, @ 3% ‘Uechd’ whed €, S 31
THH-12 ¥ g g B T AR AR w1 WA HIag@en a1 g &1 Fefon wd €,
% ‘HEFciieh’ el Wl B STEgW eRgihEl W hlad-chlad Sgeey o9 fgere,
fremey a1 g Sufterd Bid €1 (ifes BEgiRE Had AfTen! &1 T fouiy geR 21
e I AJHASTRT qAT TRGISH i Tohal FATSIhdl il &9H | W@d gU (fagasg@an =
T JEell) e AU o Wed o Gehd 8| Uoehdl o Wied M o oy evEel @
forq cofysr qom et & fou wifes #1 S # SUEN ¥W FR GHhd T TohH,
TeehTsd a1 WHTCeh BEgehTeHl o oy f&m dige ST s 9ehd &

SEl U oAl S el €, Ueohd whleA-shied Uhdl €U HqW (o9d g@en ar

TESHEA €1 HIF (CHy) 39 URER &1 Yo 938 €1 B9F T 19 €, S %Ed &1 @i
qel Torgelt @l H U W ®1 3R oY WA o Uk TGN T hl hEd oh gl
Ffaeenfa Y T TIEge TXATY] i STavdesh HEA SEHh{ S HEd i AqHANSIRd
= FW F, W SAUR] N UK T2 SR CyHg WK T GE TESIwEH, R
A CoHg ®, TI HEAMI ¢ 3Td: MY CHy o TH FRESH WY i —CHy F98 5N
gfqeenfaq ¥ CoHg o &9 | I Y wehd 2

TH YhR BIEGISH ol WY (CH3) W g0 Ufaeenfyq teh 319 311 &g Uoehd o1 Hehd
%|3HWW3TU\IC3H8,C4 Hlog?:"ﬁx’ﬁﬁl



4 gESehE Hg seEensti d iRy g € iR A owell Sl oty sl ©
stfafman 8 ) Aq: URA § TR UUREA (Parum=H Affinis=famsiial) wed 91 =
39 Ueoh IRER A1 FSGF 907 (homologous series) o HHFI 3 o aR H F© AN
M Tehd &1 Uoohd 1 WH TF CyHpnip &, STEI n IS TKATST I qo 2n + 2
BIESISH TLATTET 1 S i Y i T 9 Y HEH 1 GIEAl T RO T Gehd
&2 WA HI9 SR I Hiashdu fagid (VSEPR) & @R (THa- 4 <fEw) Adq
w1 AR G Bt ® (Fa 13.1) W agunacia @ fSed #ed W) ohg | qen
R SIS THY] HHEqohereh o =R il W feerd €1 38 WhR Y&sh H-C &1 ¥ hi0l
109.50 BT 2

fa 13.1 597 (CH,) &1 Sgeherss e

ookl o Tqohesh od § I8 @d 8, fH C-C a1 C-H el &l ofarsal suer: 154
pm 3 112 pm Bt & (THHh-12 WaW) | 39 Tt AT FT ok 2 % C-C A C-



HO (RF) ey &1 Ff0T e OO & Heaid =0 def SEeeH WHS & 1s &
Tmefia erfqearay 9 e 2l

Thh-12 H o faf= sl Aifrenl =t gfrl ) 98 gfa &1 9R § e 9 ek
gl Uoond | M Ugfa a1 GuEded % $o AN IIEI0N g THH S Wehdl B IR
T HISE | fRu MU F) yom 9 G BYH, TIH de Wud H oheidl Tk HCEHl U Sl
T, Safh =9 Ueohdl W U § ik WEA ot ® Wkl &1 CyHjo FT WA foad W

SR I THTY] SO W FadEe SAUel iEgasEe % g 98 @d |

|
H HHH

1zl a3l a4l
H-G0-0C-
H HH H

=T (3 27) (FaLAH 237 K) 3R

H H H
1l 2| 3l
H—(l_'l— C — (ll—H
|
HH_(F_HH
H

2-AfagIT (3TEHIET)

(FAYTH 261K)



CsHip ® 39 fFT J&R W9 ®TeF o1 aRE TG WHNEH i Sie Thd &7 3% i
TR § oHafeerd X Fehd B, S ST 11V o @ w2

H H H H H

l| 2| 3| 4| 5|
e

H H H H H

9= (3 9=9)

(FFH 309 K)

H H H H
ll 2' 3' 4'
R AR S A
H H-C-HH H
|
H

2-AfTFET (3TEad=)

(FFITH 301K )



2, 2-STEHfegrgT (fard=)
(FFITH 282.5K)

AT | 991 || 1 9 g9 GAM €, fhq F@edis qen o= o fge €1 s yeR

AT 11, IV 91 V o 379 Y 9AF €, fhg Faerie qen o fa= &) S | oqen

T o GHEIE §, Wik AT NI, IV 91V U=A o HHeEd €1 3ok ueml H SR

TR GEIRT | 3T o Ul 2| 3d: TR CHTSIcHe THEFE’ (structural isomers) el

STH @M GTEAT | 9 Il & Haq ke ARl SHis@el ¢, S S I, IV qen VoA
yifEd e Bl 37d: TH GCEAHsh SHEde!, S ehie TRATI[S i

e W S o HRUT BId ©, 1 ‘YWl WHEFE’ (chain isomers) ®Ed B 3Td: MO <@l
& C4H10 RN Csle T ‘c\')[ qaUun ?ﬁqg‘l@'(_'ﬂ THEIE B %|

33[eL0T 13.1
AT CgHyy el Ueshd o fafq= J@er- wwredl o1 §= qe e 9™
faf@u)

T

(i) CH3 — CHy — CHy — CHy— CHy— CHy



T e

(i) CH3 — CH—CH, — CHy— CHj

|
CHy 2-HfeTu=H
CH, - CH, - CH - CH, - CH,4
|

(iif) CHj

3-afererd=e

) CH, CH,

2,3-STEHIAA

CH, - C - CH, - CH,
I

" CH,

2,2-STEH A

FET TAN] ¥ IS L A BT WA 1 FE °h SMER W HEA TATIRT
merfaew (1°), fgdios (2°), qdaes (3°) AU sk (4°) e W] Hed &1 Hied LA
(ST o= & @ T& S e, 8- AI) | 1l hael Tk e WA ¥ TSl 8 99—
©H A 39 ‘WiafHs &’ wed g1 sifad fR Al W] wed Wikt B g1 e
WA, S W HE WA W S E, S ‘e’ ®ed € qdee wred de shiee
ARt G qen R a1 agsh e WA TR ST e WAST ¥ WS Td 21 F e

GEEAG | F Vv H 1°2°3° 991 4° e WHTRT 1 UEEH FR Thd €2 AR AT SN



Ueohl 1 WG A0 W@, @ e YRR oF THIEFS WK B8R CgHyy o T4, CoH g &

A qe CyoHyy F 75 HHEES WG

3Jalgul 13.2

CsHy; STUEF a1 Ufewha Oyg & fafv= woemel i dean fafee qen fafa=
FHETHEA T —OH et ¥ < Ueshlgiel o . ULTH. T8 FdEy|

e 12 H T8 ¥ dIfad AW d§fd oh M Il @1 WRo $d gu o wfaeentud

o

Qoo oh fefaifEd SeeTon g1 THeh<u i STIURON hi AT Hoil-Hifd THg Tohl|
T

C_H, ¥9g 1 Wrerr e Tt Tehrgle & T
i) CH,-CH,-CH, - CH; CH,-| CH,- CH,~CH, - CH,- CH, - OH | ¥=7-1-3ifa
i) CH,-CH-CH,-CH,-CH, | CH,-CH-CH,-CH,CH, Y- 2- 3
[ [
OH
(iii) CH,-CH,-CH-CH,-CH; | CH,-CH,-CH - CH,- CH, - 3- 3
| [
OH
G 2kl 3- Hfigeregda- 1 -sifa
[ [
livy CH,-CH-CH,-CH,- CH, - CH - CH, - CH,- OH
CH, CH, 2- AigETs]E-1-41a
| [
v) CH,-CH,-CH-CH,- CH, - CH, - CH - CH,- OH
CH, CH, 2- HfgaeE-2-a1a
| [
(vl CH,-C-CH,-CH, CH,-C-CH,-CH,
| [
OH
CH, CH, 2,2-FTgwfeeEa- 1 -3
| [
(vii) CH,-C -CH, - CH,-C - CH,0H
| [
CH, CH,
CH, CH, OH 3- Hfererepi-2-wta

{viii) CH, - CH - CH- CH,

L
CH, -CH - CH - CH,




@A L IV qen vV H e d@n ® fF —CHy §YE e % —2 ¥ el 81 Ueohd o
HIE THA AT T T & ARl H —CH3,~CyHs,~CyH7 S| TF@l &l ‘Ufeshed W’

el Sl €, Fifeh 3% Uoohd § BEGSH WA & foaeemae gr1 Wi fepan s ®ehan @1
tfehel T8 T AT G CHopeq (THH-12) T

afg §t T G H WL IUPAC AT fereet mEwul 7, @ IUPAC W ¥ TE TEAT 69
e AR h1 TS foramn ff Sa & Hewgel @1 3Heh fou wEwew <

Ueohd o ohTee GXHTU[SA i IrEdH @ i fo@il| qeawerd 3Tl 3idd fohan STomi 59
HTE TRATY] R GfaEerdt S[ET geN ® qen 3fd W BEge WIS Hi A9% @ gN Hiad
THY] 1 HASRdl i e fhar S|

3q(g{Ul 13.3
frefafeq ifeel & g d.uH. = fafe-

(i) (CH3)3CCH,C(CH3)3

(i) (CH3),C(CoHs)y

(iii) TT-qraeh () -sgfeamaq

'l

(i) 2, 2, 4, 43I IEAY=A

(ii) 3, 3-SEAfEU=A

(iii) 3, 3-ST6. JaIw (REN)-Ffea-2, 2, 4, 4 -THAI=A

WRUT 13.1: hreleh AR hT ATHEHITT



HI=ET 79T LUP.ALC. 99

CH, CH,-CH,

I I

(%) 'CH-*CH - °CH, - *CH - °CH, - "CH,
{4 Tfere-2 - Afarrds)

CH, CH

CHICH,),
I
2 I 2 1
H.C-CH-CH. - CH,
( 5-Tdi-=gfem-4-meaisierE )

|
CH,
I
CH,—*C—-CH,
|
CH,
5-(2 2-mrgifiesifer) THA

[ [
CH,-CH, CH,

3-tifere - s A

CH,-CH,
I
(W) "CH,-"CH, -%CH,-"CH-*CH - 'C -3CH_ -'CH,

L [
CH CH, CH,-CH,

(3 3-mmoifins -5- smemmifie-4- Sfaesiee)

(M 'CH-*CH "CH,-"CH-"CH-°CH-CH“CH_-*CH, -'""CH,

(¥) 'CHSCH_7CH -*CH -*CH-°CH,-"CH,-"CH —*CH,

(¥) 'CH,-*CH, -*CH -*CH,-CH -*CH_-"CH,

e i e o
H =

S[ATH A A S A

e o w9 9 fEEEw
(secondary) 1 AR1 HAT
W € SMEEEE F uw e
o

- SEen =& Wit w5
TAEA

aUioEn & WgigEm w9 °

IR _3-Tfod-2, 2-SEAfIau=a &1 WEA ol fAefaiad s o g TR femar S

ekl -

(i) 9T e RETST YT SHE-
c-c-C-C-C

(ii) ShTe TXATILST i 3Tk ST

cloc2_c3_ctc?

(iii) STEA-3 W TH TYUA-HHE q&1 HeA-2 W & HAA-TH8 et

CH,
|




cl —2c-3c-4c-53¢c

o
CH, C,H,

(iv) I e TRAY] HI FASRAl i BESSH AR i TO¥Is & 4 qAq<
TSI

TH YHR TH TE WEA R A 9§ A% o9 KU M Am b we-gd ¥ e aw
Hoh B, 1 FrEfeiad gei ol g it

33180 13.4

frefefaa Aifrerl o Gearas 9 fafan-
(i) 3, 4, 4, 5-2THfUTRRA

(ii) 2,5-STEHf eI e

T

CH,
1231 4567

(i) CHy —CHy —CH - C — CH-CH — CHy

| | |
CH, CH, CH,



123456
(i) CHy — CH—CH, — CH, — CH—CHj

I |
CH, CH,

3QTg T 13.5

frefafad difienl @1 @Al fafaw e 1w am ogs = 22 W8 e E. W
fafax

(i) 2-uforera=A
(i) 5-Tfora-3-Hfaee=A
Bl
o 1 c G
(i) CH,-CH-CH,-CH,-CH

I
. H,

T Aifies o <relad @en Wi wEA Hl T B B e Wl Bl @1 SFd: e AW
3-HfeRHA B

2

(i)7654321
1234567
CH3 —CH, —CH —CH, — CH - CHy — CHjs

o
CH, C,H,

9 9w | ik SH SR ¥ YRY H1, Sl ¥ et 99 # w9 ofF el o 9
M 3-TfrE- 5-ufaeRed 2



Uoohe o &4 Eid Uiferam qe Wipfaes 19 & Y off Ueohai o1 39 fafemi g sqmn s
Gehdl B—

1. STEJC TRGhE T
TEERSSE W e fawiea Sae (- wife™, Ueifeaw qun freher) =1 sufeefa o
Teshld o ¥ AN L Ueohd ol &1 39 Uihal o (Hydrogenation)

#8d B ¥ YT BRGNS 1 U Tag W AReifud wdl ® SR BEgeH-gEgeH
Y I GiRT HLA 21 WA e Yaifeaw, M o a9 W & AR i SaAfa

it ®, WY Fohel Sk o foiw emmiferes ®9 § Sw9 19 AU <6 i STEvAh il B

CH,-CH, +H, "M ,CH, CH,

= (13.1)
w7 uyT
CH., CH=CH+H, %™ JCH, CH. CH,
= = (13.2)
G
CH, C=C-H+H, ™ cH. - CH,-CH
= = (13.3)

g7 qrdT

2. Uferel gagel 9-

(i) et Bomgel (WeiEel o ofelan) @1 e o qf BEgeeliNe 3Tl gRI STaeeH

FE W Teohd U 2 2

CH,-Cl+H, 2% sl 4 Zn®
4 (13.4)

FARIHLT HeT



C,H.-Cl+H, -2 . H.+Zn*

(13.5)

FARITYT T
CH.CH,CH_Cl+H. =% CH CH.CH, + Zn"

A : Iatehatth (13.6)
FARIGIT FI9
(i) I Se foee (T 9@ ge) W Ufeohel dolEe Wi Gifedd uIg o WYl Strafsman
g St Uooh WIw B4 &1 39 SAfafswan ! (wurtz reaction) gd T
g GH hia LAY G diell ST Uoohd oMM o o W st Sl €|
CH.Pr+2Na+BrCH, 7" *".CH, CH. + 2NaBr s
SEEeT e
C.H:Br+2Na+BrC.H. 27 .. H. ~C.H. +2NaBr .

Ss 7R
FI B, AT T STHEH Ufekdl BRSO 22
3. heifodfeleh Tl d-

(i) HEfrEfes Tl o Hfedd o0 &l Hiel ad (Hiead SESEe U6 chicqad

SaAES oh fHY0) o MY TRH & W FHEIch T § Th HH e AT el

Toohd W B0 1 FEodfcler o0l § e SEsiedEe & 9 fadiud ol
(decarbo- rytation) Fed 2l

CIH, COO Na™+NaOl T%(TT [,+Na. CO,
gifeaqq weHiTe



33Tg 0T 13.6

e o for=m o fau fovw o o wifesw <o =t oAewgsar Bl ifufsen =1
@S G Ff fafau)

'
gH TR
CILCILCILUCOO™ Na™ + NaOH Y'Y,

i

CLLCILCLL, 1 Na,CO,

(i) FHIEloRI(cieh oTFdl oh HIfedaH 7@
W TEu % el faerad w1 foR[-sruEed i W UHIE W HH shied IRE] SEAl
el Uoohd 9I B 2

qifsaH uHide

g T — HTH-

2CH,COO Na'+2H. 0 “LCH, - CH,

+2000, + H, + 2ZNaOH

I5 sifufwa freafafed o § |99 gt =

(13.9)

0

|l
2CII,COO™Na™ 0 2CII, C O+2Na”
() :

(@) =



Q O
[ . Il

2CH, - C- O 52CH, -C-O——2CH, 1201

Udiee 379 THIZZ ga gorw AN a ol

L L
- H,C+CH,——H,C—CH, T
(%) -
H,O0-" » OH+H
2H > H, T

neq 39 fafy gro =) o 1 geedl, =2

Teohd TU[3Al H C—-C Tl C-H 3T&Y o FgHdrsieh U1 qef e Ud BEgiS WA ohi
forgq oAl W 9gd HH @ S HRUT AT W Uoohd Sfd el €1 geh "
o IEtETed 9 U ST §| g9 9@l o R Uoehd 4 o YO WR W@ C W
C4 T T, Cs ¥ Cy7 T X9 T Cig TN ST 3ok Hreid Jod ook 298K W 3
g0 21 A CEE a1 MU B 21 S § Uoohd o1 faciadl & faw Mg R g 27
USiel, BIESiehTe 1 THE0T &, TS ST e oeql | SoF o ®q § e s g
U qAT IGeh T ST T IUAN wUSH ¥ WG F Ued T, 3! feia s H
anfe o for foran Siran 2

TH YU o SMUN T W qerel i Yehfd o WX § N9 o Hied 82 oY Wl § 9fg o
wEd € T WH (359 Ueohdl o1 fagon) oryda € ofd: o8 o faet wehfa &1 &
foement o gl &) faoaa & dau d§ gmeE: ge <@ T @ R oy g, yde




forctroreht Stefer sreeia wered sreea faemeent o faom g €, stufq “woe 99 i Siefa
2"

fafi= Toohl o Fauie 9ol 13.1 § fiu wu €, fogd o' ww ¢ & offvas geuum o
dfg & WU~ WY ST FEudiel ° Wt fraa gfs Tt ?1 9% 3w 9er W enenfa ® fw

SMfUeeh SRR 3T Y &1 TRM& &A% d61 o WA-T ITH aAivesh arelancy
o §&d B

U= oh 1 gHEEE Ueehdl (U=A, 2-Ha 429 a9 2, 2- SRAYAUNT) o FaUHleh]
® @A W TE YA ol © R YA W ufg e WAl UH Had @l H Swd
FaAleR (309.1K) ©, Safeh 2.2- SEAYCHNT 282.5K W Seodl &1 ITad S@ensti i
e o Sgd oh WIY-HIY U HI MHfd NI A & S ®, fod etehr sroget o
T AT Feh T qU1 ool AU o1 Bid 8| SH 3ok A<l HH B &

Sl UES WAl ST YT e- o, &R, SR (v wHw) Td STI=Es
(AT FHF) gl o gfd Uoohd wHrd: Fftwa g 21 fasiy ufiftefaal o doehd &
sAfafmeneti i g war 8-

1. Aiaeemoe rfaferamg

Toohd o Weh A1 3ffueh BESISH W] SalSH, TEIoH qel Howhieh 317l g Wity
B S €1 S A9 (573-773 K) A1 G o faafa wehrer a1 werE fafwn o suftfa
Y AR B B HH STUUR ol Uoehd IS0l qol TehHiHio T&f suid €1 9
afafmaneti, S ookl o eEgiod W] gioeenfua € WK €, W

Fed &1 ISR T w1 FAHIH0 e & T 8-

A Ja
(NISEIETUNINNISEE!



CH, +ClL, 225 CH,Cl+ HCI

(13.10)

FARTHYT
CH,CI-ClL,—"+CH, Cl, ~ HCI

(13.11)
SIEFARITET
oy \ A ]]T. i _
2O+ Cl ——CLHICL + 1] (13.12)
2IEFARTA ST
CHCL+CL—5CC1 + HC

(13.13)

SeraiierT

CH.-CH.,+C]l.—CH.-CH_C1 + H(] (13.14)

FARITET

ookl Wi BASM o WY fAfEAT F UG F FH Fp>>>Cly>>Bry>l, Bl TehdAl o

TEGNH & faeemmd &1 R 3°>2°>1° B WRiHIE yee 9 it g @ sEfsw
AR agd W B B 98 Tk SohduiE eifdfwmer 21 ug etfufwen siedieRe
(S HIO3 a1 HNO3 )T Sufeerfd & it 2|

= s AL, +3
IO, +5IHT— 3L, +311L,0O (13.16)

TASHIHT o Hoioh Een fhafafy g s dF TR UREA  (initiation), EROT
(propagation) LT HHIYAT (termination) D FEURS L BIdn %I

forafater



(i) I8 Sfafsran oy den gehwT ol IURefd H SR ST o gHeTIEed
(homolysis) | YR it &1 CI-Cl €, C-C qe C-H M€Y &1 o d 3ol € 31d: 78
T ¥ 22 S R

I

| |

FARI G- T

(ii) FANH Hod-eieh, HYF 310 T STERAU Hich C-H &Y &l AEHL HCI
S gU At o Horeh oA €, S eiffsmen 6 e fgwn o o W 2

CH, +Cl—22 5 CH +H-Cl
(=) -

AT HoRk-Helh FANH o gHU 3T W SAHAU hleh CH3-Cl 91 Th 3T il
qo-qoish o €, S A 370] o GHiYHE & HRO 9 &

CH.Cl+Cl=Cl— L, —Cl+C]
FAT HF - ToTh

(@)

Aferet den FAA God-Hoidh, S SWied U8 AV (F) qW (W) ¥ W@ W ¥, [[:
SHeTEerd BIRUEE SATAfHal 1 URY i 21 W= 0% (&%) W (@) @Y & g SR
[ 7 fRg o9 FE TR0 ] T € W QI FreAfafed ® S eifus e Saael
o fmfor =1 wwem 2

CH.Cl+Cl— CH,Cl+ HCI

CH,Cl+Cl—Cl - CH,CL, +C1

(iii) S HHI YvA AfYRHE ki gHIfG den fafa= red
sAfafsmaneti o wRo tfafwan gama 8 S 2

faf= Hefaasjaen a@e 95 frfafea ©:



) Cl1+ClL > Cl-Cl

H.C + CH — HC-CH.
(@) 13 5 : 3

I, (t‘, + (:‘,l — ILC-CI
(m 3

729 9% (1) ¥ CH3-Cl T 3R aWal €, Fohg o1 &9 H Hod wetehl ! el & Sl 2

YA o FAAIHTO oh SN TS 1 SUE (byproduct) o ®4 H a9 o SHNU !
I foranfafy g0 g9en S Hehdl 2
2. dg+

Ueehd a1 a SRSl i Iufeerfd § TRA & W qoUid: SAfediehd TR hla
ESATFEE 3N S 9 © qe1 ¥ € AT AEn § oA el B

ARUT 13,1 Ueehl oF GO9Il T Teichl H Uads

it 1] L NS T
™ (u) (E) (K)
CH, HiE 16 1110 905
CH, LEE] 30 184.4 101.0
CH, Ll a4 2309 B85.3
C.H,, A 58 2724 1346
CH, 2 AR 58 261.0 1147
CH, T 72 308.1 143.3
C.H,, 2. e 72 300.9 1131
CH, 2, 2-EEHfEEE 72 282.5 256.4
CH,, B 86 3419 1785
CH,, A 100 5714 182.4
C.H, Eleor) 114 398.7 2162
CH, RG] 128 4238 2220
C,H,, ELT 142 2471 2433
C,H, AEH A 282 615.0 236.2

CH,(g)+ 20, (gl——CO. (£)+ 2H, O(1;

—A H® =—860 kJd mol™
- (13.17)



L H 128 Oyl —— 40 O g+ 5 HL O

=g R0 NS
~A H¥=-247584 kJ mol™
= (13.18)

fa
[

@t oo o fou g <8 el frefafad e &=

C H

11 .3!1'_+ o

»nCO, +(n+11H, O
(13.19)

st AR § o1 ke o RO Yookl 1 $¥9 o ®9 H w19 H oid 2l

Toohl 1 9l o1 o eEefiedio gR 31qul <8+ ¥ shied hooicd (Black) sFdl ®,
fSrgeRT STFRT T, G0 @ o It duisk (pigments) T T (filler) o ®9 H @1 1

O+l
+ ’(—] 3

i)
£

CH. (@) 1O, (g) ™ 5 C(s)1 21 Ofl)

3. Trafaa stierdteRToT

3=d @, SEAFISH qA1 91 oF Faq A% oF WY SUge S i Iuredfd H Ueehdl

(13.20)

1 TH HH W 2 THR o AFHHNH SR a7 2l
i) 20, +O,=2===2A0AR o epon
T (13.21)
if) CIL+0, %%, [ICTIO+11,0
e (13.22)

VL OO I
i) 20H,CH, + 30, B MY o b oo 2O
TR TR
IR S (13.23)

(iv) TTHRU: Teordl o1 STl 81 oidl, fohg Jaiaeh BRSNS (H) TR alel Ueehd
WREH THTE ¥ Sefied gt §d Uehigid <d B




CH)CH Mo,

CH.,), COH
(CH), (13.24)

2-BfYAGIGT 2-TfereTgigT-2- 37t
4, QUIEIHHIUT AT WHTSIST

g- Ueohd &l oI UHiad FANES de SRgeH FINse g # 3uftefd § T 9

W o Ik IMTEaNE a1 Qeohdl § GHEIEgd 8 W 21 qed IR A9 Ky T ¥
U 3T Y S o a1 H1 GHET T Bt 8, TS 319 Wi Wehd ®1 31e9 IR
U I ShTeTeh Swfmae § Tel fRan Siar 2

'-:| -:i.'._'1 J."lll |:_|,] ﬁ,J'IIH |:_|e|

CH.(CH,),CH,

1 - 2R

CH.CHAHCH, ), -CH.+CH,CH, -CH-CH, —CH.
I |

CH, CH, (13.25)

2-Afererd=2q 3-HfYerd=2a

5. TUHSIHRITT AT VIHSA

T: AW D: Y AfF HET WA A - Uoohd U snefia anfeaw, Aifdesw qen
I oh SAFES *i Sukdfd | 773K @ 10 ¥ 20 I¥HSHd I@ W TRA HH o
foRTEgISHIghd it Sl a1 SHeh TSI ofcd=1 | wehishd € Wi 21 39 SIfufsran =i
@ﬁ’é\w (Aromatization) A1 E:I'Htﬂ?ﬂ (Reforming) Fed 2l




/CH3
CH, CH, Crzoit;r EEOE
| s or Moo, OH @
CH, CH, 773K,
N 10-20 atm
CH, (13.26)

I, A= H1 Ao g 1 A ok foaR=d o faw oma A dt Teehd gEma

6. VIO oF WY ITFAfehaT

AT W9 o Y bl I &I IURM § 1273K W TRH HE W HET AHISTRIES
qeT SIEEESSH It 71 uE fafy eEelseeH o Sl SR § S1oE S B

CIL+1L0O Jﬁ-* CO+311, (13.27)

7. diy-3ygeq

=A@ Uoohd 399 49 W TRE HH W AR ookl o1 TeshHl | ofusfed & Sd 2l
S o YA ¥ B fa@e a9 &1 T eTuset sifufehan & ard-3T9=eA (pyrolysis) AT
95 (cracking) ed 2|

— C{'.le + Hz

cH, 8 | cH + CH

— C,H, + CH, + CH, (15,

Teohl 1 WS Ueh YoRi-Hoieh SATAfhar At St 21 fehdifem ot =1 Ui o Wi oot 1
RIRES

T § woH o fagid w1 ST E 1 SSRURaey Siesd (S fRifeT da @ v
T 2) &l 973K W wifeTm, Uoifead s1¥en frohe &1 Sufefd § TRE i T 39 a0
U= T fago g g R




973K
C‘.DH_@ F‘rf'PrlfM} U?Hm C. Hlj l A IR (13.29)

glehd 82T U=

ookl H whiaH-ehra TGP (O) 3T Bl @1 Sia"-ehed (C—C) &Y oh ST qehE
AY o IR AR Torer enfves el oF SoleR o1 ToaNul HHMHG BIT 81 39 HRU C-C
THA e o IR SR A YU Bl 21 39 YO o wnw fafem H erupst o fafe
fafadia fom g 81 ®oa: fafe= qaeee TR o 1iafda & 9%d 21 T wRempe
a1 faq et (S C-C Tt €Y & Ui ok HRU Th-SW H ufiEfid 8 e €)
&Y, 0 (Rotamers) eadl B 31d: C-C Tehal 37& oh ®
[0 o SRl Uoohd W STEEH G&IU G9d 2| JEfd 98 A ®© fF C-C Thdl ey il
[ gufa: g &l g ?1 g8 wfaeRdur o feRan o ROT Bl €1 T8 1 ¥ 20 kdmol™!
qeh Sl gNI atud g1 fenced! e WS oF Hed 3E &fiul wol i

(torsional strain) #ed 2l

T AU H hrET-hlET Thdl e el ¢, T gcieh e A
W T TS W] W W©d &1 TS o sid Ud fiZeh Aigd &l Al A g7 Teh hrad
® foR @A T HEA WA &I C-C AY W FUM HAC, a1 Th HEd ] ok
ESIE LT %lqdméﬁm@méﬁwﬁﬁwﬁﬁﬂhwmaﬂﬁ%l
3= FEd B I WO o STEE GEYU B B el
9 ¥ I GEIU KA e Tl Th €Y § Al KA F SRS WA TH-TR T 3MfuH
T B S gl S9 (Eclipsed) &9 %ed &1 T ¥4 |, SRS WA W HaT &
gEeleH et | eifedd g W B €1 SR (staggered) &9 wHed &1 ok
A i ot qegad] GEuu fouHaed (skew) HEUU wEwr €1 FE oAH @ b owed

GEUl | oTdY IO qAl oY @eE WHM @l ¢ USd del Wiaikd del S&YN i
qn (Newmen projection) 1 J&f¥Td feran Sman 21



1. Wier vaw

39 HeUu | 30 1 oMU 3tel 1 fXEm W @ Wl {1 HEN W HEE C-C e
feam o fou q€ o o R g g T Ot W g S 203w W@ R Fw o
ST Sl Bl ST el ST Wl A o 3R qen WD dred e il W IE IR W U
a0 e €1 ToE e W Herd A gEgeT WART i e @ et fe@mEn s
21 3 W TH-TR Y 120° HT HI0 AR Fohl et &1 TIH o T Td Wiakd dierd
98 fo= 13.2 ¥ swie @ @)

H
I H
I
I
H
. H
H H H H

(i) TEd e (i) WiaRd g&M

faT 13.2 TeT & G F8v

2. H 98

TH YOO § U] ki WHA W 3@ Sl B1 @ o U@ ol hred &l T fag grn @
S ® SR SEE 2 @ eEge TS i 120° HioT W e i e o fal W
feraert wef¥ fan Smar 21 119 (i@ @ R) oret Hed & TF 99 gR <00 & qo 398
STETHd TSN WAV i Jd &I IRY ¥ TWER 120° oF $0 | feom 0 e W@t
¥ V2 gY fa@mn s 81w % A v e 13.3 ¥ @ T €




guiH {0 &l

TUE! @i =1 fgae @i

(i) o= (ii) =rafE

e 13.3 Wl o =T gy

RO Rl 3TTUTETeR TTFI © S/ west samn 1 991 2, w89 & @ik
®9 § HET-CESNH €Y o Solged Y Th-SH ¥ 3ifihan gt W B 81 ofd: S
A9 Yiehsol g <AdH Sl qe S10] 1 Sifiehan I B €1 T SR, W& gidia
® T ®9 H IREfdd Fd €, 99 hE-BEGeH ey o Soeed Y TH-TR & g
fiepe B0 © fF 379 Sode A1l % W WU 9¢ Wl ¢ 39 98 gU Ui o @
[ FHH & fau o) § o sifuss o fifed it ©1 safery sqen wenfae %9 & < 2
G TS ST ST RN €, SO Y o e Wiaskdl o= TR, S wEwer & wenfae
1 g w7, H WSl fasia wea € W fpfa #1 9Rom c-C A e
% i wor W R @ B1 W w0 W (gaet RioT @ TSl Ri0T o wed €1 A
o gft TEIU H TS HI0 WARa T § FH qo1 T €9 H Afhdd g 21 91: I8
e ke S @ fob oA & c-C (weY) 1 Ui quid: g @l B < WRe w9 &
e el RT3 125 kJ mol™! ¥, S Sgd FH TN WHE qY R AqlUam FEAl

(Collisions) o §NI TS 39 ® qrdftm qen wfasl o 8t €, S 12.5 kJ mol™! <&
Sell- 3T ! TR H W GerH Bt 1 37d: UIH W hleH-shied Thel SME &1 ol gt




Uit o forT oI ged @1 USH o WEYUN Rl geep e faeifsa e dwe el
2l

13.3 UcahiA

Tk TEaTeigaa oTHqW BIEgihleA 2Id &1 UeahiHl <1 UMM g 1 A1 =1feu? 3R
Teshd § & e WATET % Hed U fgene Suftd B, @ 379 Ueehd W ° BREgSH
THY] T T AMMETl TH YRR Tkl &l FFF I C H,y, BT AMETI TehiAl o JH
e T steran WA (CyHy) T IfafRan Foike ¥ &+ W defid §9 W e <
I: TehiAl b TR (Jefd AfTE o o) ot ed 2

13.3.1 fgamaiyr st 9T

TeawHl | C = ¢ fgemay 2, fod o woal fommn (0) emey (4 Toed o 397
kJmol-1 ®) BIdl €, Sl < hra- WAET o sp? Hehfid ekl o TH@ SHfaedrd 9 sl
21 Y T K TASN o 2p STEHNG Hefhl o HuUIied e HH W T gad
e (M) s, (s TR 284 kJ mol™! ®) T 2l

C-C Ul 3w oelS (1.54 pm) &I qa 1 & C = C Tgame®r &g (1.34 pm) SR Bl 2l
I qd H sreme fopan @ fop Ui (M) oMy < p herehl o oot AT & wRU goA
g €1 od: TR (M) M€Y ol ekl &l geiet iU Taviiel soea Al sl did
HE S B 37: TehHl W SH A(ertishl 3feran Afient, S geioei & @isl o &, &
SHH WM § B S 81 UH el # Solaselal et #Ed gl gad
M eTeY i Sufteld Teshld T[S i Uoohd &1 qorl § STl &l @1 37d: Tehid
TARITEET Tfehtienl o WY G elehl Tehed €€k AlTiTeh oI &




a

a7 13.4 T &1 F&lT oTRE FHaa Fyt &1 fafya #3d gT

c-C fgemsy #) umed (du U, 681 kJ mol™!) TSH &% FHEI-FHEH Thal IMEH
(e e, 348 kJ mol™!) HI qor W IMfue Bl B UAM U H weH NG
fao-ge 13.4 den 13.5 § <9 T 2

13.3.2 AH-Ugld

TeehHl o RN TH. W ugfad o fau fgamey gaa elan we wEmet wigaa ¥,
I U o T W T ‘E’ (ene) T WANT A S 21 @01 ®@ TR Tewl goft
&1 Yo I T: CH,

-plm-aray) -39
l—PP o H
He, (e A _ N >/
C— — { ?
b Ny W Ny

(=) (=)



H 121.7° /H
1]6.6%'{3
134 pm 110 pm

()

fea 13.5 TT 71 &g aRG (F) N G 77 (@) N— 375 &7 a7 a7 (7T) TEY P10 qe ST dals

(C.Hy, B n &1 1 3N Whaeenfim & W), f8 U7 Fed &1 TR 99 3 gl 2
S TEel YRR feRar T €, TewkA St O e T WEE CoHy & UG (W=
W) A T (SEFRGH. W) wed T FP TeshHl weEdl & g e 9 A=
fem g -

AT IUPAC -TH
CH,- CH = CH, ELeig]

CH,-CH,-CH=CH, #-1-%

CH,-CH=CH-CH, #Z-2-%
CH,=CH-CH=CH, ¥Z-13-3mH
CH, = C - CH, 2-Afremra-1-8
|
CH,
1 2 3 4
CH,=CH-CH-CH, 3-Hfteegz-1-5
!
CH,
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H,C
C =0 + HCHO
H,C
2 i (13.52)

8. TEAChIh{UT— o wiaef # Sfesit aen wifeeid wie @ wRfea @ st
e | Tl eupstl w1 S=49 A9, I=d I ql Sk i U H Hehed & H
qifefd W et ¥ $H YRR W geg 1Y Secich wean ¢l 39 sifuferm i

SEARIROT A FEARA wed §| Wa A, T ages W g9 €, Teheleh
FHEAd B

1(CH, =CH, -5 (-CH. ~CH, ),
T (13.53)

I TehF oft Tgereh iR sfafwman yafia st 2|

n{CH, ~CH=CH,)—"—- " ,CH,(-CH-CH, -,
RINIEE N (13.54)



SgeTehl 1 ST wie®w & I, frefifed e, e few, fadm, u=y, Wea qen
At Sfere anfs & fmio & fean Smar 21 difawd= &1 ST o o i, wifed ®i
aifeedl den 3 Eefeld (Moulded) Rqei o Scdied o forq femam Siam €, Breilieh ofa

diferefi= qen wifesdi= 1 geq swEm gER forg weh e o fawe o= e 2

Gehi 1 e TohEd ol EgW eRghed &1 ST < hied WAV o e Th

femay e B1 Uooh A Toshld 1 qoil H, Toshled W BRGNS WS i T&A %A

Sl 1 TR WM G CoHp,p, €| Toshed S0 &1 Wod TRl 9Sed uHEd ®, W

I 9 yafed 31 Qoo w1 ST STk afeen o fou siedidifeen
STl oF &9 H Bl 7, S e T dun wdifeefs i fufya v 9 a9 71 Towhn
F2 HETTR ARl o T gRfass ugrel 1 3Td: 39 AU oh wrefdeh AR h LA
TRt 2

e Ugid B ek THIfEAH o oJcd & A9 ° 9 9 @1 g Wud. ugfa o
qTd ook | 3Tgar ‘WA’ T ' 3Ted’ I Ufq¥ead hich Teehle ol W Ueohd oh oo
M W W S B FremEy @) feufq vem fy-srefua e @ g @t Sl @1 Toshred
gt o FT U & AHA q1 ARG N, T grolt 13.2 § Ku g

Sl 3O YES UGl ©, UMIEH qe WUEd SYuSti %1 cheel Wk € W@ Bl @€, fohg
oA A G gfad € (1) SE-1-9TEA (2) SgE-2-3MEAl dfe I AfTw
f5-ammerer 1 feafa & wRO W= § fa= €1 o 3 gEEEa HEAM T
Y fohed R U 30Tl TSd 1 WIS hi S Tehd 82 31fq SFTeN Uowd (FS@eh

SUHA CsHg B) o T e WHEH w1 TAqS@e qe1 Uvd ST & 9§ et



FH R FHfaREd 9@ 999 o

T IUPAC TH

1 2 3 4 5 »
Il HC=C-CH,-CH,-CH, T=-1-#1

2 3 4 5 i
I. H,C-C=C-CH,-CH, Y=-2-3®+
4 3 2 1 ,
HI. H,C-CH-C=CH 3- g g Bl |

|
CH,

- | || Rufq wweEe qon 9 9 1 W@ LAY || T e 9Headd ok
IR &

3qTg 0T 13.13

Tehlsd 9Uit o Ued OSS oF fafq= gueeel #i WM Ud SR WuE. T
fafew) fafv= gueEEt 3@ fFe JHR = FHEgedr <3 872

3y
Tehle 90t o Ued T H SAUHHA CgH o o € 39 HIfad THAIS 3§ YRR
3

(%) HC = C-CH, —CH, — CH, —CHj
BR- 1 -3

(@) CH3 —C = C-CHy —CH, —CHj
B2 3T

() CH3 —CH,y —C = C-CH)-CHj

T3 - 3T



(s) HC=C-CH-CH, -CH,
|
CH,

3-Tfereri=e- 1 -3

() HC=C CH, CH CH,
|
CH,

4-AfeTd= -1 -3TeH

(<) ClI, -C = C -CII-CII,
|
CH,

4-AfreTd=-2 3T

('* )
|
(B) 11C=C— C-Cll,
|
Cl,

3, 3-SEHUTeE- 1 -3

SR e - @ GHeEEdl Td feafd wameeear & 33 2l

ROl 13.2 TeehTsd CoHopp S0 o HHMI e LU.P.A.C M

n® WT o - WS TUPAC TR
2 C,H, HC = CH wfifewi LLls]
3 C.H, CH, -C =CH Hferm Wi BlRlEE]
4 CH, CHCH,C=CH  Hfge tHifeef 2~ 1 - 31T
4 CH, CH,C=C-CH, ewuifgs gefeefn =e-2-sme




TS, Teohte S0 o1 TReiad 310] @1 TOTEA &1 |La foo 13.6 § <wiielt 8 @)

TURET oF Y% Hhed WA °oh WY A o Hhd HEehl o wHsle AfqerH 9
HTaT-hra fareTey o ar @1 Y Hied WAIY hT UY F Ghild herh ST
3 o WU TR THIY F 1s Heh oh Y AfqAH Hh, A C-H o sy
I €,

(%) (HY e e _H
a ag
sp sp
e & A § U & qd & A4
2
14 - 2p
T
(|) - 9
c c Py

faa 13.6 TS HI qT SGY el 9T TATST HT FHeig 3G (F) O faeayT (@) N ifaeargT

H-C-C 3T/i®l &I 180° &1 Bl €1 Y% e+ AW & UF C-C T&Y qel dcf &

Aded STHHNA F-FeF B T Tk Hled TWAY] F1 29 Hefh O o THIR Bl €, S
TruISaeh SAfqeATT hich Q1 hled THTUSH oF Wed & (UE) WY S g1 3T WIEH 0]
¥ % c-C (fammn) e & C-H farmn o7l den st C-C (W) o1siy = €l

C=C = o=y qmed s et 823 kd mol! 2, St c=C fgamsier i et 681 kJ mol
1 3R C-C Tohal 3wy & Whew 348 kJ mol! @ifrsh Bt Bl C=C w1 Femey @ard
(120pm), C=C fgama¥ (134 pm) @& C-C Thal 31w (154 pm) o | B Bl 2l
31l R T HEA WHART o " Solae AY STEIWRE FHiHd seMehR fRafa o g
g T Th W I R




1. Shicaam wreize A-

S oF WY hicqdH haize i oufRa W SRR 9 ¥ UYREA s Sl ¢l hik
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Na'NH; |~ Ny
CH = CH

= TR ¥ frefataa sifuferan g fa gen =51 9 =iar @

CaCo, — Ca0+ 00, (13.55)
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4 (13.56)

Foqaq Fralge
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2. 9fy SEeAEs 9-

gy eEedigel Wi A Uowhigicll UM SESFES W U4 W ST
fTeEgRdISHI® Bial €| TESSH egs o Uh o] fadiiud w1 9 UfehEd 2oEs
I Bl 7, S GierEe o WYl SUAR h{H W UokhEd 29 2l




ToahTgAl o Wifder 07, Tehlal qel Ueohdl oF HHM B4 1 WUH o WeET 19, e 313
T 39 qA W IeAR T W T F| TEE Uohld VEH B Tl UAORA &1
afuetierfores Ty it @1 $Hh 3T UIE TR el €1 Tohlsd ool ¢ed, S U goAoh
qe W | efgoia e €, Wq e faaEel SU-ger, wEaedERiNEe 3R Aty
foer B €1 $7eh T, FaHleh qU S SIUWR o 1Y Sed &

THEfE TOTHH

ToehlE WA 3Tl Yehfd, ATTcHeh qe Sgershiehiol Tfaferand wei¥iq et €, of 39
THR T

— Hifeam u1g a1 WemES (NaNH,) Jad &Reh
e B A TR & WY Al FXch SEEEeNE o ] difead tHifeawe ohd #1399
TR i AMThATT el qen TH Ysa El d| T8 YA WA qen WU *1 o H
TS 1 STAT Wopfdl ol SATA shial 1 U ol @7 o SHehl GTE qefl Hehiul o 0l
BIaT €2 3MMU F8 S7eAH X Toh @ foh U W eEgieH WA ¥ HehRa e ] 9,
wef § sp? HHRA e W] G del WO H W HHRA e ] ¥ IET Edl 2
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M w2, g oI=i9 9o #1 9. @ u fefd W pw o[ s wem, fag

TR oF &Rl 3 il W =Aus Soaed o9 9gd hH S| 3Td: -OH §HE dwsid
I h! TARMEE! ok RN % AU FRT X Id TN P I WRIRR THE h
I NHy, -NHR, -NHCOCH3, -OCH3,-CH3,-CoHs, 2

iRt Bege ® daie Tafy faafeasd) 8, W J6e -| Y9E o HRU ¥ o= ged W
TS S HH #R < €, T g wfaeened #fed @ Sar @1 eelifh AR % R

9. o = feufa W goeRA se 3 feufa 9 otfuss ®1 od: 3 off @ we wfsh wge @

-9 gge, S o O ggE H g ferfy W e ww@ €S2
Fed T B T Frdel TEE % II@I -NO,,-CN,-CHO, -COR-

COOH,-COOR,-SO;HeT& & 3T, TEgeme 1 ST od &l A Y8 Joa-| Jo

o RO S gord T IR T HH HL Id | g Frefafa weEe w
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TESaS | o gerd T AT SOe S U Sl ©, S YA: Wi ol ehiod
ST R ;T WSl I (ISRl THE #Ed ¥ % fefd w1 g § 9w W
fearfy W gl oM &9 Bl ®1 UROTHd: SR qoiicnsh &0 goerRie feufd
(T=T) W SAHAT HIAT & T FfeweroT v frafd W e 2

13.6 ShETS T[OT q9T faTeRar

I qeT Sgehsehd eggihEd, S 1 W etfue SE &8 g @, fawem qun W
Sfd (SFESHY) U1 <9 1 SEehSehid STRSIhTE, Hee gl So-daleh, hid qel
wWfaaw & ool <@ @ €, S uee TR H owew W fafu= Sa e
arfaferanetl gR1 SLUAE, 1 3fdd: T T hE 3¢ B 8| BD hERSHI SESehE rE
few T &=
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Beoogives
1,2-FTagre 3- eI 1,2- 3t

CH,4 ‘ ‘

&
9,10-SRHE- 1,2- s g 1,2,5,6-Sge~tgdiT

|9

EISSIEhS wheel e o SIS o AR @i §| TEgehEd qerd: el ael
eifeem 9 Ww e §, S Sl ok e Hag| Irer THEA (Petrochemicals) 3T
Tewqul A Sl oh fair % forw ge urfe uered §) sRe $e den Teenfaa
el o W@ Sl G sfed Ueifers® |, Tl S (Liquified petroleum gas) den Edifed
Wiehfdaeh 19 H.TH.Sf(Compressed natural gas) €, S Ueifesm @ ora fepg s €1 W=
% YR W FREEHEA w (AT @Al TdW (Y)W (TERA del
TeehTed ), wIehidl (Rfadmefaer) H?Tl’liﬁ'élﬁiﬁ ot | efiepd feman o 2l

Teshl Eal rte| sfferame, eard-Ueleh
UTaeemus, S8 3MRIIh{UT  qen Q‘ﬁﬁzﬁw 21 Ukl a1 Uoshled Gehod
aAfferad Wi w@ €, S gema: soiasaeial anTs TifeRat e ¥ wefes
EEgIHEA TEgW e gy WEclaear ufaeemud et weffh @ €1 3
ifirer fergiw uftfeafaai & Heper-stfaferang w=i¥@ & 2




Ul C-C (famn) oy oF Hod HUA oF SRU &IV FHEFEA (Conformational
Isomerism) PG H 2| LOE =3 Tiard (Stagger
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CH,- C- CH,
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2, 2_ Y onom o, ed)

Td T &9 (Eclipsed) ¥ § HARd &IV TESSH THTIS ohi Afeehad g4 o HRU
arfereh Tl B1 Hra-shiee fgaraY o W AR Widefed o o RO TeshA ST
(Tam-zma) gureadadr yeie s 2

S qen =TS e AR GHfewar TERE #d §1 AT § tdfes @R & T,
ghel NI UAUIEd (4n + 2)N Soiee Fam w el 21 a=iaed § e dugl st
gfaeenfyal ol Yepfd qA: SoleeMETal YT 3q dad i Hichaal Ta Tfthaar &l qen
MY wE ad gge & fefd (Orientation) w1 Uwifed W@t B #E aghshld
%’E@W (Polynuclear hydrocarbon) 4 S ged g | ﬂ@c‘[ Tl %I 3 G 973)"1%[
W 2
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13.1 BIF & FARIHT o SN TS ohQ a-dt 27 379 39 hY guem|
13.2 T=fafed Sifiest o UPAC =4 faflae—

(®) CH3CH=C(CHj3), (@) CH,=CH-C = C-CH,

SN
\ ¢
() \/\/ @ N/ —CH,—CH,~CH=CH,
/CI—I3
/}{{ \ /OH CH,(CH,), CHICH,),CH,
i i\ |
- \\x / @) CIL —CIICIL),

() CHy —CH=CH-CHy —CH=CH-CH-CH2 —CH =CH,

CoHs

13.3 TrAfafea aifeei, g fgemay qen femey &t & 9kh & ©, & 9

Hifaa fearfa wmeEel & SE-99 @ IUPAC A 3

(F) CyHg (T fgatme™) (W) CsHg (TH HaTaw)

13.4 Trefafaa AifTes o SASH-eT9se o 99 a9 ol Scarel o AW et
(i) 9=-2-%7 (i) 3, 4-SEAf-g=-3-84

(i) 2-Tfoese-1-89 (iv) 1-HiTaege-1-39

13.5 Woh Uoohid 'A' o 3TN 3798 § U=A-3-379 den WIATA <1 fasor g gian
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13.7 TF UeahH, fooer SieiFl sTosed § WioHfa qen 9=+-3-319 W 21 &, &
G o 1 R

13.8 fr=Afaf@a eEghEAl o S84 &l TqEHe Afaferan fafan—
(i) =S (i) U=
(iif) THATE (iv) T

13.9 Bo-2-3 &1 wHuy (@) den foue (2@) ST s9EY 399 § SH-9
HHTFIT hl °|'°|W"||.°h ST oldl % 3:ﬁT EP:ﬁ)

13.10 S=H ¥ 9 fg-aey B ®, TR ot o8 sfcafues st 2, ?

13.11 Tordlt Frepma g0 CORfesar gef¥a @ o fau seavas o a1 27

13.12 379 ® ®H 9 e tifes 78 87 R o sifae

(i) \_ (ii) C ...\ _/

13.13 S=i= 1 Frefafed o g afafid s

(i) p-TTEEHE=IT (i) m—TEZaetissi

(i) p-TEZITET (iv) TEIErBT

13.14 Teehd HC — CHy — C — (CH); — CHy — CH(CH), | 1°2° T 3° <hTei
T[S T G8A I T Tk e d AEHT Fol Tege TRAV[S i FE&A
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EAiS
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39 Afereiel gfaeerds wfsT g 872

13.20 39 Frefafeaa Gifieel 1 a=ia § 9 giafda w31

(i) T (i) WA (iii) SR

13.21 39 | Tkl i GEAN faf@u, S SRS hid T 2-Hiuas e adt
2l

13.22 Tr=fafEa difien w1 ST soieeiel (EY) & Wi sedl smufers feramefiera
o oY H AR whifSu-

(F) FARES, 2 4-SRARFARSSH, p- ATZ ARSI
(@) 2efsA, p-HC — CgHy —NO,, p-OoN — CgHy —NO,

13.23 S0, m- SEAEIESIT qel e W W fHuet Ao o | el @
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ENVIRONMENTAL CHEMISTRY
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TH Teheh oh 37T oh oI5 39—
o TITERONT I 1 31 THS Wehil;

« AYHSET YU hl GRWIA Y Tohil qA YHScd qudlg, Rd [@-UdE a
STFI-o01 oF RO okl el a1 Hehl;

o -G oF 379 oh hRON a1 Sk GHTEl ol STH Gohl;
« STA-USUUN oF HROT ST TohTl AU UISict oh STARASL HAMehi oh IR H S Fehil;

« GE-UWUT S KRN hi SARAT FHT Fohil;

« TAIGRONT YT kT Tsherd ok folq FISHT a1 IR o791 Fehl;

. 7R S o eid WA & Ted & 999 9|

favar 3 FTRIET oH& a9T fadwgliT Jifed U T ot &
g\wmﬁwmﬁmﬁww@mmﬁﬁzﬁw#%
I

el wemel § oy wafawur oF IR W e1eFE Y Yoh &1 qAfeRiE Steme ufiEer ¥ gEr



qiSten, Sfaes, onfées, wdifas qon T@Efs siqdsy & <wia B 3@ The W wd
TR WA W eAM shfsd &l qaferRviE W uResd, sifufwanstt, gaEl, qe
afe wafeRoi qo@fts v @ gefud €1 omey, waieRoid WA & %9 eyl
Qs W faar &3

TieRU-YguU AR UfEe H eraizig uRedd (S e, Sigsti dun "yl W OEHeReE

q9E S €) 1 uRem @1 98 usied, S S Scue Rl €, (USueh’ el @1 Hgueh
319, 5o el T Y 8 Gehdl @, S Wiehfdeh ®IAR oF hRUT Scue BiaT &1 R 39
Wd € for U ofiEd WL I WiH 1 ol B @ 12-15 T Sifush arg Wi
IS eIt B2 Fd: Wi H USUS k1 IAfd 3feU HEN 9 H Sufted HHM WA i

g H Tyl 1 USuE 1 feigd R S GeRar 21 Seoned- dfssal o a9
Tipfaer fafeail g fefipd wd esfeq & o B 5Ok fowdd 9 wgueh, W -
ffied B4 €, % <uERl d% wEieRe H oiafdd ®9 H WH Wd 1 Sewoned-
SRFANSE AR TRFaRl T (SLENd.), wfes-fAffa oms uged, 9t u|e, s
WA g ARt eyt onfs afk wh IR qaferer # frifma & W €, @ 3= gue
T ST Bl Bl A YSUS Wiplaw fafea g fefipa =t e € qen Shfem wiftrt o
fore gifens eid B qafeia g § yguek fafe=1 Eial 9 S Bid § qen a1g a1 S
T g Y a1 § e W ATH g 2l

IHed, S gl Bl WR SR ¥ W g ¥, HI AEE W SEUE W THA & Sl ¢ 56
a7 &t fafem st wa etuear €F e € U Y Wd H W FE-fim e 2
IHed 1 Hed freen @, oW Ags dun o WOt wd €, &l ‘eliwwed’
(Troposphere) #ed &1 8 WHE-da ¥ 10 fM. &1 S9E T&F e B I TN
(Fgs-aa ¥ 10 | 50 fopell. oF He) WHATGHSA (Stratosphere) Il 21 &i9HEH Yeishuil




T g & €, e o, fesh Siefery qen Skel Sufted e €1 39 e a1y o did
ToTE TS SISl Sl (FHI07 BT €, Saih GHAIHST H SEEeS, SESAsH, s qef

geq A1 B S Bl 2

IFHEA YSUUl | HEd: slvHecld qu SHAIHSd Yguul i 1eed fan san §1 g
1 BRI fohT0N oF 99.5% WNT i HHAHSH W SUfterd Sl geal &1 Hae
R TETH U Uehdl € TN TG YIS A T T Sl i & HIl 2

9 W SUMLd TS 3G AUEl T HUN oh HRUT SITHSAT FIUUT BT €1 afivHed |
frrferfaa qead: e den st ygus sufted g &-

(h) 'ﬁ'{:ﬁa dIgAGUch- 4 we®, MEISH qUl hied b IfFES, BRGNS

ACHISE, TRGERIE, S el 3T STadichieh 2l

(@) HVTHT YGHh- 3 o1, o5, Few, Faw (8), qai o 3

1. Tl aTag -

() THT oh ITHIZS- Shawd o & <ed & RUmeey Gl &
JforaEe 30 Bl &1 SO e TN Hothl SRS 81 9% Um 7Y € a1 A Tl
Sigenl @& ferg favelt @1 wEn Wdia Tiar @ fF Gl eRefieuEe *1 gew digal A H
fafes ya@-T (STO-3TEewT, YoIEAT TN (Bronchities), TFREEET 2MMME) w1 RO Bl 2
Yows SRATHES & FRU i@l o Sor gt ¢, feg ofid o &1 St & qen sitg e
T Bl SO, Wi I=d WigAl Fell 1 HicEl § Hed St ¢, Teg 3 9 9 ofw
iR St €1 Howt SESATIES 1 S (Uncatalysis) 3iTerfiehior T it wfwan €,
FeReTeRToT- Ui i SN i 2|

280, (g) +0, (g) — 2S04(9)



T eAfufman =t Wia aHed § SUfEdd SiSF qe BEgeT eSS g &8 Wil @l

SO, (9) + O3 (g) — SO3(g) + O, (9)

SO2(g) + HyOx(1) — HySO4(aq)

(@) 7‘|'|§2j\_1'|=|' éﬁ m— I °F Y@ 3TFd SRAEISH aUl SR
g gE= q9 R A N engw # erfufmar € wdt ¥, W 99 Sediyl W S farwiedt
TR 7, @ A S H UAfRA FIh T o STIES St 81 NO, ST W

NO™3 3T Sl 2, W U § el I 1 1wl @ e e g5 0 (Se

qM W) T SART TF F @A Al T, T SEARISH qu SRS faaes i

SleFEE NO d1 eSS SE3ieREs NO, i qafed A <t 2

Ny (9)+05 (9) —  — 2NO(g)

NO SifeRiiS § wiwargde f3har Xt NO, i 2l

2NO (g) + Oy (g) — 2NO, (g)

S FHdOHSd | AEfe sfedEs NO 3iiSiF § gfafsan sl €, 79 TEeeT SrEeiieeEs

(NO,) & fmfor &t T 518 wht 2

NO (g) + O3 (g) — NOy (9) + O3 (9)

AT T WA T R I R0 A g Ao SRS o HRUT Bl €1 NO, i

affueh Tigan B W diel sl ufal fR St @ qen wenrr-
HYAUUl i T HA B S ¢ AEeST SEAHES hhel H SueMl 3ae el 8, foed
g=dl § Uoe YOEI-UT SOF B SId ©1 U S Sdekl o fou favelt Wt @1 ArgdSH

A

ergetze fafe ae-3e qun uiget o foq o efewres 2l

() mg@mih_ gIESIhTs oheael ohisi- el BISSISH oF &1 BId 8| Teeerd ameHl
¥ o o gl BT o RO A S B 21 SARIRIY BESIHET hRe el €, 1fq
IO RO TR B ¢ A8 Wl T HIA-TAG0, Hefchi oh RO den ufe, wel wE




Tefal o =M g el T B

() SIS oF 2ATATSS

(i) AT WIRIETSS— e Al 3ffege TR a-ygush! & 9@ T 81 98 A qen
TR T Te TaEHE W o foe witene B su fafem o qen Al o faw &
WM el SRS % YA i Uk HI GHed B B A HeH o Ul T
Oy ScUe Bl €1 THeh! Wellueh Wl Wiewewdl 9§ e aet oqd ¥ Saw gl 2l
IOk I B HIECl, H-ahel, U &1 qqul sgq ) fava o fuse pw auf o
A & el H Fem B oSt ¥ Jfg g8 @1 e gl 1 Sfud w@-ta@e 6 e
T S1Udl YSUE, FEEH TS SUgE TR T 21 UROTReEy STafud wen H whTed
HHetEE qol o yeueh 19 frifa gt €1 oy W € fF e AR
fadelt @i 27 o€ SHrefaT o el sy @ srien sifus weaoid ¥ 9 B S @
qe wEFHEHTAS A €, S SedieH-garelie o @ 300 A Aferen werEh
TFel T 99 T H wEFERErE S A 3-4 Y9 % Ugd Wt ®, q9 @ o
SRS o STH 1 &7l SHTHT A B Sl B SR w1 3H a9 faved, Aesfie
1 efiurr, AR SET § =, esadied § oF sreawen onfs i fagmfaat g Wt €
T SR € T Al e e B #) "o < St @1 neladt Afeaet o wa |

hTe TSRS CO i d&I A Hicqd S, W&d: 199 U6 d=dl § fa&qal 1 &R

21 U7 A favel ® R 1300 dhfiua. ot @igar e = | wroreTdes @ Shdl 2l

(i) hTe STZIMFATZTS— TG, SHAH $oF &1 <g4, i fofo 4 @™ oW o«
TA-TeER M | agHed § e TSNS (CO,) frifad gt €1 wen ersiwss

T hadt eflvHed o Sl 81 WHad: dgHed W SHeR! WA ST oh STER 0.03% @il
21 Sltared €om & e TE W aHed | wied SEeeaEe %l eifus wen frifra g
T e TSRS Hi SAfewar sRa e g %W W & Wt 7, fwE aHea ® co,

FT I A T WAl | AR H CO, HY WA I WA AT Bl ¢ & U 6
THRI-HIAW0 & @ CO, w1 SAewashal Bl 21 Thord: SffefiSH g Bt €1 gEfey
Gqferd =k a1 @l @1 S9N Y WA €, ol o shed q SHereH $UH o 3ifush <@ oh




FRO IHEA H CO, W WHI o8 T T qO THRU-Hqe foE T ¥ HEA

TESATEE H1 FE 9¢1 g8 A JHed dugfs o fau SwEEt 2

qUEH arugfg Ud gRag waTa (Global Warming and Greenhouse Effect) TR il w1
75% W Yeall w1 Hag gRI vt e foan S @, T s6eh ™ o gfg 8t 21 9
S agred H UH: fafefa @ St ?1 TS0 w1 9 9m dgred H Suftyd i
(ST SATEE, TN, FARGAR Hra FfTH] qo1 Terard) g1 Fufed T fora
T &, S99 argHed & a9 A dfg e ?1 F@l gHed dglg % SR 2

T WM € T S8 Ml W G, dfssal, wa ok siw-smerr & (59 ‘sfas’ #wd
?) ¥ fawfad e € =0 o9 I € % &0 9= o o ¥ wd 22 Tt ew fawd
i g a7 wd ®, qufa arg 1 U orerel, 9 ‘argHed’ wed €, vifsal 9
geal o1 19 TEeR W@ gU €, WY 3Mehal s@H e aftedq & @ ?1 e g sfae o
a4 w1 A H AR U Tl 7, I FhR agHeA GF FT ST Rl gedt ok e
TN Y @ ® 9l T8 TRH S W@l 21 39 CWipfde e 99E’ wed ©, s
T YAt oh IIHM 1 W& Hieh Se-AT oAl 1 AT BRaE | UReR wid d 9
TR gd & fafehzor g1 qen diel il TRY TEd #1 TRY g1 9o did SeHe e % TR
fafereol &1 Seast & €1 dfer 3@ fafror o fou #ie eruReefs e ®, om: 7@ &
fafero i 7o &9 § STawifd qen I F Wl w1 g1 I fhefaty gr-sst w
siaTe o WuEld @l B TEl WhR hiae SIESATIEE o 3TU] SOl i TUEd Y oid €,
Hifh I gF & YEW o AU IReEE w9 €, o fafeon o faw 4@ Ak wwee
TIZSATFATZE 1 O 0.03% U 3ffush & St 8, af Wipfass giaqe &1 dder farg S
2| qreclE agfs | He eEsieEe w1 fafirte aneE 2

HTE SRS & AT T TR T, BT (CHy), SToaTsd, EESaEe (N,0),
FAR- FARIpTE qel S €1 Stferdfis o1 erqufierfd o S ameafaal ol S, g
YAl WS WAl B, 9 HOH I Bl @1 U o &5, HEe % @Hl, Solkell el qen
Stereg el g eAfass AT o BEA S T @1 FARTaRisTeT A9 g fAffa @
g, S agueiiae oS W 1 STl B FARIGARIRE S SISH-Td i el Tge ® @
(TE 14.2.2)| BT AHEES (N,O) TCERY § Fhfaw €9 ¥ S gl €, Wg fa=at




B U H SerYH U el Ioh! oh

AAfesh wATT W TR AT W Seoi@d gfg g8 1 AR Tt YR adgfs w1 H S T,
a gal W fom femgl o free &t R Afue s, o9 995 & Sa-®R ¥ gfg &
FHAEEY et o Fod THl § a1 R SO HeeE agls o RO 9gd § G
3T, S-S, welfen, dia SR, fwn I enfk 7 gfg @i 2

At (Acid rain)
B0 WA € fh argHed W Sufyd e SRefiedEe N Sd 9 w1 W eifufmar @

eI Ey 30

H* 3T o SR a9l 1 pH THIE: 5.6 Bt o=

H,0 (1) + CO, (g) — H,COg4 (aq)
H,CO3 (aq) — H +(aq) + (aq)

S99 i pH 5.6 ¥ HH B ST ©, o 39 ‘TReraw’ hed

g-: fa=m =
qusclE dgfg H FH FE & AU g9 FN R Fohd =2 Jfh SHawd oF HI A
qq ol HI HRA F TagHeA | gaTe 6 ¥ gfg B W 2, or: 3@ gum, gigu
T Ul ST o IUE BH qARM BRI, S YHSHE dddfg i HH HEH H E8EE
Bl THh Tk Rl U URRefddl ol eI § @Rt A o SAfREd |iYEl o
FH TAM WEfhd I UHRT A qAl SHHMRY o AEEE-SES Rl HE " oA
U HRYSA HT FAN 31 2|

Al qiY MR eRA-STeR0l 1 9gM 1 JIE 86 Al AIfeul J&h ufaal, Adhel
A T & AT U TR o FEAl W EHIH HE R-FHEA 2| ik T8
ol YHIH I de At o faw & T2, ifug e-uw @ o AfREd o faw




ff IR BIa1 1 o7d: eH 39 Nl Aifeul e Afdd i ey qun JHec
gl & SR § e WA B S 39 qed § SYad Ul =ifEy)

‘srete’ | agHEd § Yedi-Tdg W e faifid g S 21 STl Wepfd oh TeieH w
TTH o SATHES agAed H 3 U oF W19 a1 § 98kl 91 @ 3 €9 H YT S H
%8 &9 W e W a1 f&w & witg Fafd g € (e 14.1)1

fery 14.1 3777-ferqor

st AT fRamhemdl 1 SUaE et €, S oideRer H OIS qel oWl oh
sforee Frifaa whedl 1 Sl qd W oSdEn ST OSERl ®, SHORH-gEA (S€- e,
vifer-Fasl, 9ieal qen "t o § e 3R Ue, (RSed gew e AeeeH g9 e
?) & @I W TR TERHRS Al MELeM SRS I ' §1 SO, q# NO,




TR o qvET WA oh WY AR wih oW § WY@ AFRH <4 €, Hifd
TSfd arg § g SR a go7 Sufterd B €, S s w1 3aif #d €

2S0, (g) + Oy (g) + 2H,0 () — 2H,SOy4 (aq)
4NO, (g) + Oy (g)+ 2H,O (I) — 4HNOj; (aq)

sy SrifEn a1 ot Fafor g @, S aHeda Yo (el o gem &) % &9
¥ g9guH e T 9t H S5l § oAfadEs dun SMIEY ol % TG U oh hoaey
T fa&qu (Wet Deposition) BT &1 S/ T2 ¥ JfH-¥asl 5/ SO, WY sawifod = s

g1 39 YR Yok 98901 (Dry Deposition) il 21

e B, Yg-didl offs @ fou B Bt €, i TE Tl ghg o folu
AEYTHR TR Tl hl FTR YUk FX Id 21 FE A qA THeR H IEA- 3R
I HIA TN G IE UAE S oh T Tehl T& TS gl dh Uged €, d Wl
uRfeerfaal o Wi wo Siqef o Sied i gwifad it @1 STt o ROl Siel o uigdl
H TR g ?, TR oA, Wi, R ok uiqd Yok Yaedl § UEd Sl €l
A YeeR TS egell W S WEst, e, oMfg Sl T I T TER W H demHEd
St Ui TR sttt @ gogeifed 8 @

TeraTahetTa- 1
39 370 @Ikl &5 o S § fafd T3 THs hiteh 3R pH T H| IROMA! 61
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