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CHEMICAL EQUILIBRIUM, SOLUTION AND CATALYSIS

TR AT H WS A aiaTT v s,
T AT fo 1 Frem, A Reies, W &1 T
P arl BN, Kp 9 Ke H w9, THmfTd F
[T IR w SR b & A & erga, A-wmdfery
®1 RraT=, faere & uiT vd 9aR, 3 faerm,
Uq 2 [aead, IEROT — YRAT, UHR Ud SUART 6T
SRR B |

e ww
(Chemical Equilibrium)

3 S ud aiavefir ufsaret # warafae
A HEwaol & | Setewenef — 3@ # Eraifen g
At & ulRdes 3 vada § off 78 sifedior swel
H AT | HaET SR e SHreie a9 & 9
frfaiRaa | wenfud =@ &
Hb +0 - HbO

(s) 2Ag ~ 2(s)
T ] e = e e
@ BT & W @l gE wenfid e @ fau
STFAEMAFANA SR € <1 8 |
IMTAfTE AR @ SRR B G $ forg
TpAU U9 arerAvi ifafhame o SenT B
MR |

5.1

oA Ud SopAviig srfrfmard
(Irreversible and Reversible Reactions)
aryeraiia afifspard (Irreversible Reactions) —
# wfafpar v sare 9N g o= uRRefo 4
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IAE G BRI aRE A AMERSI H AT 99 UM,
Frger i afafsard waad €| s T afifrand
T Fat UF B e 7 Fdi 2 argepacia afifmang
FEAT E |
« 9 SrAfFamRT &1 SIfAERS] g IeaTE] & 724 T ot
A (=) TN <9 |
o 3 rfafeant e guiar ot ugadt € sreifq siffidre
qof w9 W ITel H gee W § | SR & g -
(1) Zn+H,S0,— ZnSO,+H,T
(2) AgNO, +HCl — AgCIV + HNO, (31aeior)
B  NHNO, -» N,t+2H,0T
(@) HNO,+NaOH — NaNO, +H,0 (SaT-ievr)
Sopaviia A (Reversible Reactions) —
g aifafrd e aifeme Terl e #ve Sae
T dur Sl uRRerfi # Scare g 5 g qe
it (arefre gerer) # uikafda &1 o Sepavig
afyfpand wEard & | i Wit iR o wme
afefRerfaat # gmt femsit # =erd 2
« IFAUIY orfAfRaT # <7 fawrEl arfafra fofee e
&
(1) e erfHfFar (Forward Reaction) — fo=d
sfimRS ] Swrel # aadd 8 | 78 e § arg
AR ¥ =it afR wef¥a #7 9 2|
(2) w<ig srfafssar (Backward Reaction) — 7o
IS G 4ol AMFHNG a4 € | 98w | i
AR 9 it oiR w=f3fa &1 S & | 59 HI &7 A5 |

H,+1, > 2HI (T ),

2HI »> H,+1, (acdia sifafasan)

ot arfafssar weftewor —

H + L, — 2HI



» Sahaviy arfafearart & arferel 9 Sanel © weg
Sepaofiadr s () e gulfd €1

« 3 srfarfeand @i A yofar @1 =2 ugadt gen amar
21 feemal ¥ =erd e 21

« afe AfafF & Sae 4™ 81 O 9 9T § BeE
@RI 2 |

* AR FRITAT T TIraaT 8l & | S&T8vT —

(1) N,+0,=—2N0
@) Hy+L,=2HI
(3) PCl, = PCL +Cl,

5.1.1 TEAtE A gREET vd R (Chemical
Equilibrium, Definition and Principle) — <4 ot
IHHYI AR BT U a5 U H e oiar & d
Ry H o kAT 1 9T e BiaT 8 SR wd
FffEhar &1 o7 I BT B | WEG @ WE— S
a1 IITAT 8, T TN B A1 AfAERG el
B ArFEaT Hedl WTdT & T SeTET B ArEdl gadr ol
2| B 9y uvEq Ua Refy v e @ e i
Rl srfaferamd (3rr o weiiv) |\ 97 89 ol
3R T Wi =i € 15 srfafar v T €1 Sopavia
aifafrar @ @21 Rufy arfre s sEardr 2

I

I, ANfHFHRS® (Reactants) - = 319 (Products)
i
1-1.:mmﬁmzﬁran(aamb§)
r, = el Sl &1 9 (qgar €) (W @ e
HRIW: (r), = (r,), == & Yl

s fod o= 93 § B awlt Soerfa
aftifspar § w9 o wd wifiw efdfsear &1 O
a¥e] B uirar & o 39 Reafy & v
Fed & (R 5.1)1

78 W 2 6 9w ©w R 9 ¥ arfers
Serel § gEerd & Ia- &1 9T 9 gare ol g i Rat
H gt 9T B | 39 YBR AR TN ATAGRS! 9 IeTe]
Wr=ar e 81 Ol & T 999 & 91 78] g5l & |
3 e wr ol ferRad uer o afvfia e
Wl £ |

“fedt Sopwvitr aififerar @Y @' Rerfu
o afere! 9un Sdrgl @ arwar Rer w
Wl & wem wWg % w1 aufafda wedt €,
IS 9 dEard 217 (fE 5.2)
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\Lm s BT 3T ()

0 i

NTHY
oz 5.1 : Sopwoim sifafspar & wrmawen &
TRITYHAT
3”%5??36;
0 e (
g 52 : 99 & O™ Orsar 9 9Rads

IS 9 @ A@fa (Nature of Chemical
Equilibrium) — YAE A ov 941 sffana!
UG ITET B Argare [ReR 8 W W U ydid giar @
for ot srfarferar was o T €, faeg areaa # srferfar
g Tl BT gfeds 1 Tewmel § 99H af1 ¥ e
TRt W& & | <M1 et # 9 W 8 & hoasy
PG @1 foTa-T A Sl # uRafaa gnr &
Jedre foham v et @ Fa-t AT g9 a9 <
& | 29 wepr afifbar & R o e d gy o e W
¥R 7 SeaTal @ WrEarel # 9ET @ 9 B8
afkaeT &1 =11 €, 1 7o gafery & afafa o= 51 13
21 T W gt vt ' ww Tiie
W (Dynamic Equilibrium) 8 9 5 dfaaw |
IEAS W B AfdE ghfa s s
W Xfear vfdeg dwdl @1 gl 9 #) ded 8
T— HI & oo 297 far % w0 wnfid 89 & a9




ST 1= Wl ufded snEEa 1 e W ge qHy
g arfafasm fsror & HI# e vfteaar an omdt 2
5@ 5 HILH,a L3 smifére wr=ard Rer et & 5
A8 Wad © o rfafn <90 femei § wHE 9 9
== &1 el 8 | s e g & 3 s am
U Tfid AR 2 |

IEEAE WY @ 9B (Type of Chemical
Equilibrium) — &1 %R & 8 = :

1. ¥ W (Homogeneous Equilibrium) — I8
|y o wvil erfeees garert 9 STl $1 oarERen
(Phase) AT BT & | Serevmmef —

@) T w= -
Hz:m o IZ(el = 2HI(g)
PC[S(gJ = i PC]F(:-') & Clll_ﬂl
(@) w9 W -

CH,COOH,, +C,H,0H,, = CH,CO0C,H

(RS

H,0

£10 Ml g 1)

2. fawaifi W (Heterogeneous Equilibrium) —
g8 A fordd sifeRe d Scare f=—f= graversii
H g & | IerEvne —
CaCO,, = Ca0,,+CO
Cm +* COZ{g} =2 Co{g}

2(g)

IErAafis wrFg @ AT AL (Important
Characteristics of Chemical Equilibrium) —
1. RIS WIRI R 3 SAATHAT BT A (r) = T
SAFAERIT T 4 (r,).

2. RG] W AfAaR$ g Icrel @) gr=ai Rer
wEdl 2|

3. WTRITERRN WX A W drel O WY 9T, 4, 96
WI=dT, 999 anfe ReR &1 9 2|

4, IATAE ATTERT W A Sl uRadd AG=0 &
ST B |

5. RS A et g9 # e g wdi S
AFIHEATel 1 AR Biay & 31 Il & o A
el fopiT AT feem < Wy e SRR Wi @ o
whdl B

6. TRATANE AR B Ui TRIE Bl § o W W
A9, S19 A1 Areal fEdl 47 dRe § g & W)
W=y @l fod) A1 feen | aRafda fean o wedar &1
7. SeRd & SuRufy & warafye wrameven ywfad
T BT & SO AT XTI H W A T § dati
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S 3 F gy <=1 sifafenei & 9 B aaE vy
X 9T SaT 2 |

5.1.2 w0 U fvar &1 a9 (Law of mass
action) — ¥ 1867 ﬁﬂﬁ(Nomay)Eﬁ'\‘Wﬁ?ﬁ.W.
Teea (C.M. Guldberg) G 1. a (P. Wage) - 984
AR affrarsl uv S ERG B Wsdl & 99 &
e B U e e o wem st fsan
&1 frerr o Teesf amt & e wEd ) = Fam
@ ER vwEtTe sfufear § W |/ g
fodt ggref @ afafpar w2 & ) (@7) S
|fspa TEAN (Active Mass) @ AU il &
e waEfe sffear & ) (@) sfrerel
@ ufpd sweEl @ PHwA ® wEEETd sl
gl”
aR\TeT # yged weal o @ fefafaa 7 —
afsha TE (Active mass) — TP @lex 3ad o
Jufterd uered & Al I PN W@ 9 ugrRf @
Wfthd gamE dgard & |
Tl & Hal P A
qfha @ =

el ZEmE (g #)
A1l TRl &1 Wi gemE =
HIeR EEH x 3a- (LH)

m

MxV
« feher e fadt uaref @1 Mew W @& e
qurER BT 2 |
« fopfl Tl & Afer g @ USRI w & forg
THS A BT [HHEH § forar wrar 7|
* BN BT ALK T = 1 (SHE W I 2)
JEEROT1: 2 L & U 4 68 g W= €| S




@ |ia T DI AT B |
&e— SMITRIT (NH,) &7 AleR S2ME = 114 + 3x1 =17

ST & FeE (2 H)

ad [NH,| =
AR @A x A (L H)
6.8
[NH,] = =02 mol L
17 % 2

Fffiear @1 TT (@) (Rate of Reaction) — fh=iY
YEE afdiea X (@) geE wRT A foed
feharees a1 SeqTe @1 |iegdl § 8 arelr uRgd= g
2| o fordt arfafeen @1 v =

Y srf¥ep e o Seare @7 Wrear | gRodq

Y
Ife Al b mol L  W9a &I S # of df arfafshar &
W B ZHE mol L 'S ! BHIT |

& I frar & few &1 oo — w91 0w
arfaferan FrafaRaargar e 2|

A+B— 3R
g 3T T & g -

AT @1 9 oc [A] [B]

9T =K [A] [B] s 1)
BT [A] T [B] A AT B® AihT AN E Tr K
v Remie & 39 9 fradie @ fafdre sfafdar o
FEd B |
g Tt fpar & frm &7 ok we v & ferg
ferferfaa afafrn W e o € -

2A+3B— SWE
ToRTed IR i FreferRad g off forvg T 2

A+A+B +B+B - IS
e T G & FrmgEr —
rfafiar @1 97 o [A] [A] [B] [B] [B]

4T oo [AF [BF

4T = K [A] [B] e
U yBR Fr=feraa s sifafimr & fog—(ams wu)

XA +yvB — IS

afafeRaT &1 9 oAl [B]Y

M = K [A] [B] . (3)
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'l T 1, 2 9 3 arfafhane & 9 @lve dEerrd

=l

a7 feerie a1 faf¥re sifdfsear 971 'K — =9 ==

B @ g W (3) ¥, atffEar &1 9 oc [A] [B)
a1 = K [A]* [B]

af& [A]=[B]=1 & ar arfaferar &1 a7 = K

ara: fpd sififrar &1 a1 Faaie sgar falee

sfafspar A, affer & SS9 41 @ WE} BT

2 Ve JfeR® & wrear s&E s

T feerie &1 7 frefafiag v v e & -

(1) srfrferan & upfa (2) A (3) SER®

frferiaa o FR 7Ef ST & —

(1) afreret @t A (2) g«

a1 foreft arfaferan & a1 fradie (K) @1 79 Rer dm

o faf¥ea s €

5.1.3 979 fei® (Equilibrium Constant) —
TS |R U @ SUTdl B & M & ot
W wreg g # afere! 9 sael & g gemEi
¥ g Tenfud fean W wehar 8 | gud fov fafafag
TACT Sopavi siffar 9 w e o €|

A+ B — C+ D
HET 9 9 A, B.C @ D & WiHd g9 HA: [A].
[B]. [C] 7 [D] & df &&1 argunit fiFan & fFemmgam —
3 AAfHAT BT AT (r) oc [A] [B] AT r,= K, [A] [B]
yefia Al &1 A (r,) oc [C] [D] AT r,= K, [C] [D]
Tgl K, K, 59 319 9 uefig sifafshar & o & ferg aor
i 21
XTATATE AR U 379 TR o (r,) = Geig st
?HI'QT’T(rh}

K [A] [B] = K, [C] [D]

K¢ [C][D]

= K

¢

ar

K, [A] [B]
TEI K | Reri® (Equilibrium Constant) & |
HHBNT (4) ¥ T § 6 A Rerid (K) =
s &1 a4 Remia (K,)

(@)

weiTg sifafshar @1 9 Reri® (K,)
IATEl B Alhd A BT U
TRl & wafha gere &1 IUEhd




afe oA wArh aifafsran forad arfierrent vd Samel &
33T @I W@ U ¥ il 21 Ierenef —
2A + B —— C + 3D
= freaferRad uem A1 forar o d&ar 21
A+A+B —— C+D+D+D
U 9 9N ge STl fham @ i -
¢ - [CID|D)[D] _ [C][D]’
© [Al[Al[B]  [AF[B]
9 TSR Ue AW AR & fou (@ms w9 )

.. (5

mA + mB —— nC + n,D
_IC Dy .6
c [A]:llllBl[“J

e Tt Sorvi afafrar & ar s
(K) & @oie # Il de) A=l (0$ W 396
VNIRRT &1 ET ST BI) BT 3§ qAT AMHFHRET BT Hew
ATt (IR0F U9 9@ qUl! df °71d ol 81) Bl &7
# forear ST 21

= Rerid K, ¥ ¢ A & <ufar 8| o S
arfurfhar ga o faers % W= =1 %S 81, |1 99 forg
wr Rerids &1 K forar wman 1
ﬂiﬁ'ﬂm%@m%ﬁp)—ﬁ?ﬁﬂﬁm’iﬁ
HIGR AT=IN 1 e S AT </ A [ 26
2| Rer AU W f&AT 9 F1 o1 <@ SHa Ao
Hr=dl & FAg gl 2 | gaf i afafsaed o
wri & forw i warert @) wer wreaei (@i
TN BT AMRMF @ & T H YHe HA1 AfIs A
2 | =9 Rerfy 4 g Renie o1 a1t g9 9= Reris
PEd § AR WK F <9id §1 p Tef <19 FF <wiar 2|
AT TP WA T Sepavi afafea & W W
foam & W)

mA + mB

T TATT 3T & TR —

n,C + nD

K. mdtiB )
¥ P.‘]\Il‘ P]x,:xg
P, P, P dP, ®HM A B, CdD & AlfE 2@ & qor

m.m, n, @ n, 5 JHARFAT BT IHGHTBOTAT
HHIEHT (Stoichiometic Equation) # HAS: A, B.C 9 D
@ Al B e 2 ) shifire a9 =

e # g @ g A

o & g A x TH81T &1 He TN

81

|y Re’i®d & LI T (Applications of
Equilibrium constant) —
1. To afufspar & aR®or & =T (Predict the
extent of a reaction) — WIRI ReRid &1 719 rfafdsar
T ITET &1 ATIET AT PT SITAT &l 5 |
(i) K, &1 F=d 714 oI K> 10° 78 <9l & fb 78 o
sfafsmn & wer | giar & erafq W woSanel @
AT SAfBRST & ARl ¥ agd s gl 8, SR
frmferfae sififommatt @ ferr 28—

H, .+ Br

2(g) 2(g)
H, + Oy =—=H,0; K =24 x 10V
Y W B@T @ & I HBr ok H,0 & wresar
TET I © T srfdfepang o qofar @ ofR e el
g
(ii) K, @1 991 7191 99 K < 107 7 <iien € o @
T arfefeRar & et | BIAT & 31l W UN T ND|
P WAl ¥ STl 1 A Bl AfE Bl g, o
Freferfaa aifffEmasii @ feog —
Ny + Oy ==2NO; K =48 x 10~
S W EA1 8 b A W e A e s AN, 9
0, & o1 NO 9gd &1 a1 ¥ €| 4 ifdfemng wm
FHISGATS W 1T Bl ¢ |
(iii) K, @1 722 A (Ke = 107 ¥ 10%) Twifar & W
TN SAAERTRERT Ud IeTe] @1 AT gef-ita & SN fmferin
srfafara & ferg —
H, +1,, == WK =570

2g)

T AHER ol =i yer vefdia o g &

<= 2HBr_;:K.=54x 10"

| e

T | Ke B
| | | Ke
10-3 1 103
srfafdar Bl aifaferar

g afieRes @ g pia @

W ATEN SO BN S ST

ot 31 sufer @ &1 S}
fom 5.3 : sifufsar aRmmT & Ke wv foefear
2. afafdar & R sar—A=fRea afifea & o

mA + m,B nC + nD
ARATERT o arerrar sifafsrar @ fael i sraven wy,
It W e @fee g fed T wrEar e
FI A=Al dfer a7 il @fer wEd € 39 QA Q
T B




_[C1 (D"

[A]" [B]"
() afe Q =K, i aifafhar wr=r 4 =il 2
(i) afe Q> K 1 Q, 7ed @i 3N Ygw &Il & dIich
Q, = Kc 9=l €1 S1Y | TROmEsy sififear adi faem
H B Bl
(ii) 7f& Q_<Kc @1 Q_ @ wgfy ag=1 @l ik rell € afs
Q, =K U &1 WU | GRvImRawd sifafsan smfeem 4
I BT |
3, 9T Gl @1 TUET BT — AMHRGBE Bl
URE ATEalg 9 SdTe] & i A1 / rfywat
g fEhATTe A ST e K, @oid & SR W
ATRT ATATRT B 0T H AT el 2 |

3 Qc

arrg frevies &1 gearfag o33 ad e
(Factors Affecting Equilibrium Constant) —
1. @Y (Temperatrue) — dI9 H q@' ST
arfufebarreti & forw W Nemie (K ) &1 41M 96 Srdl & |
wifS K, & W\ § K, & A 6 e afgs gy gidl
& o el sfafrare @& forw a0 # ofg @ Wy
i (K ) &1 A1 wear & F@ife g safma @
fore (K,) & a1 # K, & amen oifve g et 2
2. Sepvim afafear & wefifa &= &1 e
afy sl @1 Saes fuda feen ¥ forar wd
AT fRIETE &1 A9 W Seie oTdT € | Serevemef —
afafar vy, + L, - 2HI, @ fore

2(2)
L
o [HL][L]
FfAfpar Sete = faudg foem # foras w —
2Hl, = H,, + Iz@?ﬁ
K = [H:][{:]
[HI]

. (8

2(g)

. (9

o __[HI]

_ CHILT |
T HLIL]

K xK =
THET 8 g9 ¥ KX [HI]

1

a1 KL:

2 sfifm @ vaEdTeRR RRRR) —
afe FE Sopguia sfafEar <1 v St
& g1 uefeid @t oIy @ 91 <4t 4 9 Rertd &1 wH
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for=1 gan @ | Sarexone - H, a1, &  6aRT § HI &
Jveiuor @7 arfafear feafarRaafarfag 21 wiewod 9
e e w -

(1) H,,, + 1, =— 2HL,

. 1 1 ‘_

(i) 5H2(§)+ 512@) 2 HI,,

IR (i) B K, = LHIF .. (10
0= R K =5 (o)

HAPR (i) & few K. =7[If[] ; - (1)

[H,]*[L]?
IAHIOT 10 T 11 & AR K"C:(Kl.); q Ke= (K".P
e —
1. Ife Il &1 o (n) 9 TN far W € A
|l i B AM K = (K,)" BT Tl g |
2. A AR &1 9 1 Ide R n TO0F F 7O DI

Y B AT T ReRiE K = —

4. affar A wafy — sffaT @ wepf # oRad
I W= Rerids &1 A ufafda 21 W £
Ale : a= Rerid (Ke) fA=falad sral w fdv =8

FTA—
(1) URFE Aredr (2) URMEEE 99
(3) 9T BT 3T (4) SORE @1 SareIfaT

51.4 9= & e S yafaa &9 9 IRe —
ey W & fr=ferfag are wfad &va € —
(31) \r=e (@) =19

(/) 9 (®) arfepa 19 foem ™

(31) |r==dr (Concentration) — AT U IfHBRDI B
Aeedl ¥ g e w e s & 9w 4 gfy i
2l (rp> ) ST o= e fewm A favenfyd smm| o
Iaure 3 9999 | afe | ur el @l Wik | giy
B WG a1 e AfAfpar @ o # gl 81 e (r, >
r) B ¥ TR weg feem # frenfud g A W
Hrsdl & J1d 1 Wedlepeor f=ferfad ger 1 #
B E—

(i) T=TaRer TR TRt HY s @ i 9v srerr
WﬁmWQc<Kc€TWﬁTﬂl T Qc=Kce
FH F U Qe g B AR Ugd BN Wad: Ae



sfafpa e feem # anraw gl | sreifq ammaren <
3T favenfoa g0l |

(ii) HrITaRRn OX fasedt Y Seare o A ereran sifERG
P T W Qe > Ke & WIRAM| 3 Qc = Ke & &
ferq iz arfafien el feem # e ST | ot |mmawen
qiET ok favernfua grfT )

@) < gRads &1 wwa — g8 iR araRen | €9
arell arfaferamart 2t wr=rmoRen w1 yrfad FRaT B | T
&1 yard fedT fav arfafrar & wfae aiffere 9
TATE & Al & e W) e s 2

jfeh ST I FAGRT W T 9 V e’ 8 W P ocn BT
B o

(i) <@ ¥ ofg & w9 fen W favenfa gar 2 o
e # I~irg AT BT W= "l £ | 3T An=-+ve TTCAT
arfafrarant & fore arearaRer wdig fEm & o1 An=—ve
qreft arfafemait & fog ar foem # favenfie 2R (An=
TATET & ATl BT TEAT — AfTBNDT & AT BT T
(ii) =Ta # w1 9 e e e ¥ fvenfid e & R
ferem # A<fi Arell 1 wve ggdl & | 3 An=-+ve drell
arfiferaett @ forg wreomaven swifewm # (ST @R)
Wafd An=—ve dreil arfaframet & forv wdig feem &
(@it i) fawenfya =l &1

(iii) An= 0 TTCT SFATHATST &1 ATRITGRRT €14 & W91
¥ Had &Il € | 31 <7 gRacs &1 B gA1g =8t g
2

3. a9 ¥ gRadw &1 yHg —

() a0 ¥ gfg | — et afifsar (AH= +ve) #
=T o e # Safe Seerdt et (AH= —ve) #
ydi feom 4 favenfia gar &1

(i) a9 # FH |/ — S iR (AH= +ve) H
TR WA # Sefes ey st (AH= —ve) #
TR 3 faem # favenfud g €

i afifhar swared) 2 oF o F g | wr e R
7 faRenfia N 3R Sare AMfere a9 Safd e
arfafear § a0 @ w0 W "R ann faen # favenfig
BT 3 3ifdrs Sare §+i |

4. afsrg 9 e &1 yEE -

(i) Fer smaras W arfspa =7 fem w gaft fem &
<ra ol ggar 2 fig sfierst 9 sl & anifie <[
g Aok ArEag fer et €| gafoy wr smwfad
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BT B |

(i) ReR 2@ WR arfba =7 ™ WR amaas gear 2
TO IR Ui SHE Smuds At @ s
ool B o wremewen S9 e § favenfoq =wfr
R Hiett @ A gl §

An = 0 Tl TTAGHAT S9Ha 99T 9 Had Bl & |

An = +ve el Affpar & W srgfesm # den
An=—ve aretl 3rfifamer & g weiy faen A fAenfig
|

Al : ISP (Catalyst) — T2 AfIHFRF ¥ IATE g4
1 AMTPAT BT Ub A Groll qTeAT AT 92T Y& el
2| IR TET WH Sl arel uel WA Sifatsar @ forg A
Syelel Bl 2 o a1 SR wdig siffaet @ 9
HHE W 4 gEIfad (Ged) 8 & | 39 UHR ISR &
ofterfyy & armaRen W & wenfia 8 W 8, wg
R WX BIE TG T TSl |

5.1.5 Kp 9K, # g (Relation between Kp and
Kc)fKFHKCﬁWwTﬁHWEﬁWﬁWﬁW
HAT TR Sopavi afafrn wam w far ek
'q?_

mlA + sz = : 111C + nzD
gl iUl b & fem & ergEr —
e A=arEl & w0 1 39 Afafsa & ara Renis
IS

K = [C]™[D]™

o [A™[B]™
59 yr INif¥e el & w9 § g9 sfafear @1 A
Reries @lvie

. (12)

Pl kBl

P P-ilj XP[‘JJUJ

Tel [A]. [B]. [C] @ [D] @& P,. P,. P @ P, S99 A,
B.C 9D & wftha g0 (Aiei” AT=dy) qer arfer
qrd 2| anes i wHiERe i —

K e (13)

PV = nRT 1 P=%RT a1 P=CRT

{ D _ ¢ wew am
v

M3 2@ = A Aredl (AfFT @ E) < RT
31 P, =C,RT = [A] RT. P, = C,RT = [B| RT
P.=C.RT=[C] RT, P, = C,RT = [D] RT




P, P, P.d P, @ A WHHRT (13) § ¥ W —

o _ lcRry oy
'~ TARTY (BRT)”

_leror | ®n
ar P m m, % 1y +m,
[A™[B]™ (RT)™™
[C]*[D]™ (b1, (o +em,)
= RT) - (mston,
ar P [A]m, [B]m; A ( )
Ell K, = K(RD)™ - (14)

SE]| An=(n, +n,) - (m +m,)
An = TEE] F B WAl B TR — AMHRS & B
HIel! il FeT
An & ImerR o) iy srffdar W 39 veR @ g &
1. An =0 areht sfafrag — (Sanel & oo Hidi @
T = AfAERD! & Tl Al ol G 37 Arfafmae
@ ferg |

K, =K/RT)’I  (RT)’ =1 &0 K, =K,

Farevonef:
(1) sz + IZ{g) = Z Hl(g)
() N+ Ol(g) —= 9 NO@

2. An > 0 J1fq An = +ve arelt afAfpag — (Souret
@ el Hicll B Gl > ARBNDT & el Hiell Bl Fw=)
=9 arffemanan & forg |

ﬁ i (RT) \m o, (RT)\n >1
K .

(]

F =K An
K, =K RT)* T

r

WA (KK

c

Ferevomef —
N,0(8) —— 2NO,, (An=2-1=+l)
PCly, = PClL, +Cl (An=2-1=+l)

3. An < 0 AT An = -ve aTlt IHfHAN — (S
& el Al B B AT < AMTHRBT F Tl Al B
W) g9 sttt @ forg )

K
]\'P i KC(RT).\n ar K_" = (R.T) An (RT) o 1

€

e

e -
K

3

<1a (K, <K)
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Jargvonef —
280, + 0, ——
N, + 3H, — 2

W faaid @ #T3®  (Units of Equilibrium
constant) — K = (dr=an)™, K= (ariférep ara)™ afe
ST &1 mol L' # 17 31 9@ & argAved (atm)

AT AR (bar) H e fam S 1 K A = [%J eI

K &1 "5 (atm)™ A7 (bar)™ Fr 2
1. An=07% fog K a K, fom €
2. An=—ve B W K &I 756 = mol " L" 9 K &1
AE® = atm™ AT bar™ BFT |
3. An=+ve & 1 K &1 A6 mol® L T K &7 H1=Id
atm® 2T bar® 84T |
JETERVT 2 — AMfHI N, + 3H, = 2 NH, & ford
400 KWK, =058l KPWVW T B |
(R =0.082 Litre atm / degree / mol)
Bl — BH WIFd & : K =K, (RT)™
TET An= SeITE] & ATl &I W= — AR Al a
T =2—4=—2

T =400+273=673K R=0.082.K=0.5
[T A W R — K, =0.5x(0.082x673) 2

0.5

T (0.082x673)° T
0.000164 =1.64 x10~* atm

0.53x0.0003283

JEIERT 3 — 444°C WR ff¥fam H, + I, = 2 HI
F grETaRen ReRie 40 €1 3T O™ X arfafmar

1 1 .
HI = H, 4 Elzaa‘lmmwﬁmwm?

2
& — afifban H, + 1, —— 2 HI & forg

[HI]*

LE———— .. (15)
[H,][L,]
ST HE = H, 31,3 fre
Kf - [H2]2[12]2 (16)

’ [HI]
TET NI BT IACHY [oRal T & AT T AfafHr



@ L | o e T g

. 1 g 1
. K| =—— & W78 K=49.x==
[K.T : 2
M T W) —
1
K, = —=—=0.143
[49]

5.1.6 TEEME wAENE @Al ©® oT@ Tt
frar & frww & squatn — WAl wmaths
sfirfemaatl @1 g9 Fraw & s & ferg <1 we
qieT 1wl © |

(1) @ At At f5=E aifiee & Al @
e Sedrel @ Hiell @) W & quEe 2 2 sl An

= Arell ArfAfRaTd SaTEvomef —
Ho, + L, = - 2HL,;
ZH[(g) - - HZ(g) 5 12(3)
N,, + O NO,,.

CH.COOH - C,H.OH —— CH.COOCH, H,0
(2) o wrarfe affray R st & A
An 2 0 arell AfAfRad (An = TR AT SEONHE)
ISR —

POl == BCL -+ QL ., (A1)
N0, == 2NO,, (An>0)
Ny + 3H,, 2NH,,, (An<0)

2(g)

(@) An =0 yeRrR & wi R sfafeag -
(1) sESIVE AATSES & WYY — Wd EES
T ARSI Bl Uh a5 UTa 4 444° C 92 4 fdar mar
2 11 TSRO 4 IMAeH & 9arT & sRY Frefaiag
rffRaT = Tefia BT £
H, + I, =—— 2HI

A i TR # o Wi EREE d90 b A SIS B
AP UFH V Ay AT & g5 9T | Ad 444°C )
arfafsmar @l T | afe |TTaRen 9@ EESH @ x
Hiel Ydd gU o AMATSH @ A1 x Hid ygad 2R den
BISgiH ASIES & 2x Ald a4 @dife arfafman
HHIFIT 5 ITTER 1 mol FTZZIST &1 1 mol TS
WY BIFR &1 mol BTSEI SATEES & F1T 2 | 37
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ATRITGRET U SIS g a2 A & #ial B =

FAT: (a—x) T (b-x) BT
H + L

oro # A b 0

[ W OHA (a-x)  (b—x) 2%

Tifeh ATITAReT Y et M V eflex 8 a1 sEgrr,

AMAREM 3R TEgMA JAEES & Wkhd gadE

fr=forRaaram & -

R A

2 HI

a

b 2

X
v

. (17)

KC

)
v)

e e @ PrEER -
" [HL][L]
afsra gEmEr ® 79 W W) —
A%
(a;x]x(b—x
4x°

TR T ae

.. (18)

4x?
afg T .. (19)
wmaﬁﬁmmﬁmmwﬁwﬁsu{p)
&1 aR@eT —
HE
a

a=b=17l K, =

+ 2 HI
0

2x

L
are A b
A W AT (a-x)  (b-x)
HRI U el Hiell B HET (a—x) + (b-x) + 2x = (a+b)
AT & ST A0 &1 fef M =P ¥, W H,. 1, T

HI & |/ WR 313 g Freferfaargar s —

T BTERIo @1 ST 9 P,L=@~P, I, &1
* (a+b)
SIINGCC) P,::(bﬁ;;.P qerm HI #1 Aifde 2@
s K
" (a+b)
ga SrguTdl e & faw @ -



.. (20)

_ 4x’
" @-x)(b-x)
e a=b=1 7 B Al

4x’ _ 4x°
"(l-x)-x) (I-x)

K, =K, (RT)™, & An=0 o K =K,

.. (21)

dd: Ky

Ia K

s (22)

WY & YAIfad Y ard RE —
1. A=Al &1 Y4919 : A1 71 § B2 afisne o9
H, &1 §B A fHel R Areraeen i $ie (3 fawn
#) favenfom &1 9 @ @i afreReT @ T an
ATl ¥ ST BT S & HolRaed 31 STHfHaT &1 a
(rp) > weid SrFAfEEar &1 9 (r,) 81 S € | e il
331 fan # 99 a9 el W W P G rp=1, 8
TG 3elie] AT ATRITERe wRfd 9 8 W | a8t T
|r=y fagor | €A @) Wregdn ge Wrdl 8 @ HI @l
A=l 9§ STt 2 |

H + 1, 2 HI
HTRITGRRT U° (a—x) (b—x) X
adid H,fieM o H, + I, ===2HI (r,>r,)
= AR faemE (a—x) +a (b—x) 2x
ot g TRT fAsrer # e e R o) rRmeen
Tl 3w favenfia ERiT
saa fawlia Sare HI o @ wren ars fsgor 4 fras
v e 9l 3R (i feen #) favenfia grm wilfes gw
Rerfr # Saue HI &f 9r=al S9& A7 Ar=al 9
arferes &1 O & Wertavad Taid STifRar & (r,) > 9
SIATERAT & (r,) BT W W e rffdHar wedia fewn 7 @@
T Tl O 9 Y rp=r, T B WA eriq i
ATRITGRAT YT = &1 S | R AarroRen W H, 9 1,
@7 T=T agl |
| T 9 e HI g2 T8 Wi sififssar @ o
(r,) ©€ S W wRImaRen <Rl AN fRenfyd g iR
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HI &1 famfor arférs g |
2. TE B YH@ — =9 AR & wrwmawen w e
@ TG P T F B U Ke/Kp & &Ford ) foram
BT E |

K, =K, ..
T (a-x)(b-x)
T2l Kp @ &1 ¥ pue 9 Ke & &wid § V U8 78
2 ora 7= IfAfhar W <9 & uWE ¥ e §
3. stfva e Fe™ &1 yae — Rer T W) afeea
g e W s 9gdi 2 | i g9 srfafhar W &
1T Ke & @i § V g 81 € | S9fere Rem 2@ w)
At 1 e o) W ammeTfad e
(i) Rer s v atfbr v g w aifiere g
IAE] H AR AT=aisll TR FE U9F 7 IS4 | 395
31if¥Tes 2Ta yHTiad Yed & oia: WIRITaR R 6lg W Td
EEIRCEGH
4. 9 BT 9A@ — H, + I, === 2 HI+ xKJ
sifaferar e Somendt SopaviE sl £ 1 39 weig
fafErar Sl arfifsen &, o A g & w
(T, +100°C)="T, Weid srffepam e o1 Fadis (K,) @1
AM 98 S ¥ K &1 9M 9 91T 8 fores uRommeasy
[rerrgee qrff s (wdy faer ) favenfiq € wrd &
3 HI & W9 &l §¥ 'e oIl & |

H, + [, <=——2HI + xKI
5. IAND BT YHG — IANE B IR 0 T W
AT afafFmel & 9 Fraiet (k9 k) & AE @
T W ¥ aRafdd dvar & gafery ST fERr arfifaameit
@ T (1, @ 1) 1A WA W ¥ JHTRGT Bl & el
wreIraRen o | Reris 91 # @1 afvads 7€ g

mﬁﬁ W@E‘ﬁ’ &1 faares (Dissociation of
Hydrogen lodide) — STEgo AreEs Ao s
H, &% 1, <t &1

2HI=H, + |,
AT o 9T iV eliew aimras ared o § HI & A1t
@ H@T a 2| HI & 2x Aidi & (15 8 9% x mol
stﬁ'\'xmol lziﬁﬂﬁﬁ\

2HI =——= H, + 1,
I H mol a 0 0
W H mol a-2x X x
e (a - 2x) X X
v \Y \%

(drer ufey efrex )



g T e & w9 -

X X

_HIL]_ vy

[HI)* {af2x]:
v

2
X

ar K, =

=

(a —ZX)

9 9= & v An=0
Kp:Kc

W X HRDI BT JAE —

1. HI=dl &1 9919 : W | AfFeRe e ™ |
o faem # fovwenfia & smar 8, wuifs sifemsi o
AT AT ATl 9 2AfEE & 97 & Hoaey 3
arferfesam 1 o e srfafEReT & 9w & arfere B W
2| e arfafaar anr feen 9 99 do Tadi @Il we I8
@ YA AT TRfia F 8 9| SR HI & e
1| TAG TamRId Seare e wR e wd feom #
faeenfia g 3R HI &1 f3aioe adm|

2. 1 BT TAIG : An=028H & SR AR @ &
¥AIG W AF ved € @it K A K & @ws § Var
P UT &l B |

3. (i) afra A e &1 uwe : ReR <@ Wy
T e W SIaH 9@ 2 | i 39 st wr &
fort K, & afvid 4 vug 7€ 2| gufae fer @ w
e 77 e U |r argTiaT &

(ii) Rer s W afhg i e W) aifiens T
SATST BT AN ArEdlel 9= &% U919 7 9s o 39
IRF g1 Ao YEd & ard: WTRITaRen 9N Big U
EEREGH

4. 19 & 99719 : HI &1 f3ai= e searenmdt s
21 zud o arfifsar swradt 2| 9 | ofy 9 e
aifdfspar @ o fRrie (K @1 719 98 W 9 Ke @1
A 9g Ol € forde oo Rasey 9r araser ST e
(aror forom) # forenfie =1 ot 21 2 HI & oo &
T IS T B

JEIEWT 4 — Uk ¢ fhdl ded § 444 K W HI & 21
Aie T, W uR 20 gfoea fagieE gan |
ReRid ®T 7T F|

2HI =—— H, + I,
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=T 9= & fav —

20
20 02
100

fRar g —a=2 x=

(0.2)°
(2 - 2% 02)°

_02x02 I x1

ara: K. =
16 x16 8x8

_ 0.04 —0.025 1

1.6
. K, =002
@) 3 wh afafead e fav An &1 99
gATHS BT B —
BIEHRA UerFeREgs (PCL) &1 fagss — o
PCL &1 g ur=l # ¥ fava Siren @ df 3w fagiom &
wRvT Ffefad amr venfia gmar 21
PCI, PCL, + Cl,
AT 5 AR # V efie” s @ 9 § PCL, & a Her
TN U e g uR T faar o € | afE wremaen
T PCL, @ x Hiel fIfSrer 81 PCL T CL, & B x,
x HIel G <rife Srffehar wHrehRoT o IR PCL, &1
1 Hief fa@ifore €lee 1 Hiet PCI, @ 1 Hiel CI, &1 a=rar
| |rRITaReN 4R PCI, & Hieli & AW a-x gRfl | q
27 AisHd S M=o ararR g |
PGL 2
a

PCI, + Cl,
0 0
X

U | AT @ H=T
ATRITGRT OR Al & W a-x
a—x

v

[ 9T BT mra = V L]

T AT T & fem W -
_ [PCL][CL,]
- [PCL]
Wfeha AT & 7 W@H W —

AR ¥ wihy gemE %

Ke

ar

ar

. (24)



' "y & fag Kp &1 uR&ea —Ke & @ive H
AT Ue V' Suferd & o1 arfAfshar g & g |
ﬂﬁﬁ%lmmmﬁm1i 0 B ¥ Ke
F1 @wid Kp & 9Ea T8 &1l Kp & @d &l
T & & forg Frefatad 9 W fER &9 8 |
PCl, — PCl,+Cl,

URH | Al ® 9= a 0 0

TR TR AT B =T a-x X
Wimﬁwﬁajﬂﬁﬁﬂﬁ@w:a-x+x+x:a+x
afe A= fsrer &1 der 2@ =P 1 a | W PCL
PCI, g Cl, & 3Nif¥re 2@ F=rar & |

X

Ppoy, = xP
at+x
Py, =——xP
) a+x
T P‘..h = 2 x P
- a+x
e SraT febameii & R —
Pycy, % P,
,, o B 0 (25)
PI‘(.'15
arif3rs qrat & A WE U —
( : xP]x( l XP)
> a+Xx a+Xx
Kp= a-—-x
==
a+x
_ x'P
(a—x)(a+x)
a7 Kp= f(—pj .. (26)
a’—x-

Tt PCI®T fadror 1 Hia & g N @ W W
foiforg |ieit &1 Heem <. O & 9= dedrdl 2|
T R # Kea Kp® @il §a=1 W99 W
Ke= X
1-x)V

88

Y W SRS B gE —

1. Gl @ YHE — (a) 9 s # iR
PCI, el W | o fRem # forenfia = W 2
i ifeeRe! @1 w=ar § g B W ar sl
BI 9 4 A 8, (r,;>1,) B B HROT e Al s
ferem # werr w&<dl 8 | 919 9@ b g 9w wenfia 1 E
S | (r,=r, & %) | sfrid PCI, &1 faares qedm 2 |
(b) @ fqaia w1 fasror 4 Seare PCL, & CL, e
R A= vt e # favenfue €1 @iren €, it gomsl
@1 A=l H gl B | gdiv aifafEan &1 a1 98 S
g(rbx,)\sﬂﬁ‘mﬁ—wﬁ%mu?ﬁqﬁwﬁamﬁﬁfﬁ
& O & f O AR R A € O, (rp =1, B
aw®) | st PCL, &1 fadioe gedr 21

2. T & y9@ — PCl, & Ao W W S| &
WA B Kp @ &oid § W aR AP 8 |

X:p

K, = T AR x<<l A I -x2 =1
1-x"
2 P k[’
K =xP 41 X =— 3/gar x=,|—
P P p
1
g x o . —
Jp

31 fagTo™ &1 A6 (x) S & @A @ SfahArgand
BT 8 3r27d <9 dg uR Rt @l /i (x) 9 B8R
iR arfafsman ueg faem 4 9eft a1 59 9 o =
ToRITo BT A aedT qerm arfafman onr faum # 2ri|
3. afba 9 e — (a) Rer T W afpa i
™ W oA # g B 2|
il X:
¢ a-x)V
Fifd Ke &1 7F Rer a9 uv Rew waar 2 ara: Rer 5@
W b 1 fear v PCL, s a3 | werasy
[rer srafen | favenfua &hm
(b) e amaa ¥ aifdy 9 fAas WV Rer e &
BHRT x BT A ATATGT &7 | 37 PCl, o o &1
HET AT ATRI YT T80T |
4. G B yA@ — PCl, & fSH wh S
arfaferar &

PCl, — PCL + Cl, - xkJ
Tei oy aiffear eedl @9 & erv a § gy @
K, %7 49 48 91 ¥ K &1 414 a8 Srar 21 o

K @ TN V& W 97 I x AT g2



gRuTARaeT ey sraRen <) fawm @ ) § fenfaa
&1 Sl & 9k PCL, & faier @1 @v 9¢ St & |

JETETT 5 — 400 K 719 W) T 1 oiiex &7 aret a1
# 3 mol PCI, 1 cee 14 o 771 | reimaen W PCl,
H1 40 uferera fogior giar 2 | 9 Rerid &1 ke

BT |
& —

PCl, —— PCL +Cl,
URET H A 3 0 0
AT TR A 3-3x 3 3x
R W Wi gedE s_ﬂh 37\ 3%

2 po F |
31erdn 1-x bN X
40

K = [PCls][Clg] _ XXX
[PCI]

:()_-I-x(l.-l-
aefenn g
1. PCL % IR HieT (a) = 3

2. PCL & femrer &1 a4 (o) =

3. T &I AMAA (v) = 3 dlex

T 1-x

=0.267

A0 .
o

x?

| Reri® &1 93 K, =
(a—x)n

TRl x A1 A ffad mol € <1 fem & ardi a0 9
Frfoiad ger wwfad 8T 2 |
fanfora A « =
= fauies &) W (o) x URMEE mol (a)
T x=04%x3=12
A WE W —
_12x1.2 08

__(2) =0.267
©(3-12)x3  1.8x3 3 '

qr " @ AR oY faates @ AmEn el
foare Remi®d @ TET (Calculation of Degree
of Dissociation and Disscoication constant from
Vapour Density) — An = 0 aTell FART 6T rfafzsmaii
T R & HROT A IR Rl 7 T 7 oiad &

89

HROT Ao e URafifa 21 irar & | swfere g9 arfafmanait
& iU o g9 & IR WA @ aEn ek
feaor Renie @1 aReer fham o Hepan & | 20 forg
fr=ferfaa arfafdar v ) e o & —

PCl, — PCl, + Cl,
TR H A 1 0 0
AR WY AT l-x X X

AT b R oR U B D, € e faaee @ e

x | [ 9 qg WeTae am ueed D, 2

forarer & qd we HAl B AT =1+ 0 +0 = 1

W W) H A DI HET =
=l= X tx=1F%

g @ faIford 811 UN S9! ARG del Al ol Jw=

# gfE & orgura # ¢ | AR He R WA 8 §f 9

I ST W HH B, T SmIeE 99|

AT 13 TATT & 19 T 19 W 1 mol T T V

AR 2|

e fRe= & 418 e = V(1L +x)

1 I
Y D
Pie v o 0 % (1+x)V
d
R e
1+ X)V
D[
X = -1
7 D,
< D, -D,
1 =<5

ST ol dd U &idl & Wd bR &1 Uh Jid
31 Aral # fovaq s &1 AfE faeNe & U A
ORI 9= n AT # faad 81 o fadior &f A4Em 8ri—
Dl_Dn
e,
D,(n-1)
T s (S PCL) & fordl dgifaes are o
3 e e # ffefag ey gar 8 -
] ged (HgTae) = Wf

TERITST @7 #1317 x W1 HIeY ST &1 TR 3 47 S
T HFHd B |



M, -M

! 0

ME)
gl M, = fodreH # qd uerel $1 R s@mE
M, = faars & weerd werel & Ao g
SURIFT FHIEO @ FERrT ¥ S @ oA x @
TOET B ST FFhaT & | FRTes S A « S B M R
faeror Rerids siTa 5 51 wehar €
TJQIERVT 6 — 200°C 92 PCl, &I Al °cd 70 9T
47| PCL & foRirer @t sferer arn ¥4t a9 o) S|
P | (P=31.Cl=35.5)

X =

PCI, 1 HgTe oo ued (Dt) =

= 2ORS =104.25

PCI, T | R UfRTd a9 &+7ed (D) = 70
AT PCL e farer o1 &= x 1

D, -D,
R=

A S & ¢ D

0

10425 =70 3425
L e B B
70 70

37 PCL, o faaro &1 Hfereradr = 0.49 x 100 =49%

(@) @ wwfl aftfpad Rd An = -ve BT —
FAifaar (NH,) &1 WI¥AHYT (Synthesis of
Ammonia) — TSI T SISSH & AT 3 srifar
T AT U T Fehavir srfafhar 1 fore fear
(An=2-4=-2) ¥| SHF ORgT amaas gax 7 )
=TI 9 & FrEferfad uer 9= & ddd 2 |
N, + 3H, 2 NH,

AT {5 U |V oiiex :MId & U dg uTal H 'a’ mol
N, @ b mol H, 3if#fska ®xrdl wird! & | afe ar=maven
e N, & x mol Wgdd &1 I H, & 3x mol Wgdd & 3k
NH, & 2x mol Wra &7 Fifd srffran wiewor &
3TAR 1 mol N, T mol H, ¥ WA #¥& NH,® 2
mol | e € | 3re: |r=ATaReAT W N, H, @ NH,
@ Al & FRT B a-x, b-3x G 2x ST | AR
W gl AT V #A1eX & 1 N,. H, 9 NH, & @fba
e o RaaTTar B —

N,+3H,- 2 NH,
Y H AT @1 . a b 0

TR UY WAl @ Hoa—x b-3x 2x

a-x b-3x 2_\
v v v
<+ SHTRITRT Y fAS10T &1 el afad =V

garurdl i & FrETER —

- [NH, ]’
[N.J[H, T
afebg gewET & H1E vWEd W) —

5
SHis

M WY AR SR

.. (27)

Kc=

4xtV?

Kc=———
e e b-3%) . (28)
afe a=1 mol, b=3mol, a1 —

e 47V 4V
T 1-x)3-3x)" 27(1-x)" .. (29)

Kp &1 A1 90 ST — Kp & TASE BT e~ H
& fore NH, & deavor 9 R fa=m a=d & -

N,+3H, = 2 NH,
IR H Hie a b 0
R T A/ a-x  b-3x 2x

TR T G e a=x+b-3x+2x=a+b-2x
afe wr=y fzgor &1 et 2@ =P €1 & N, H, @
NH, & |/ TR 3if¥es g Freferfaa g —

a—x

P, =———— . p
N a4+ b-2x
b—3x
.- o P
' a+b-2x
2x
Py = P
M g s b-2x
P
' PNzxplr\l:



X p|
_ a+b-2x
a-—-x P b—-3x 'p.
a+b-2x a+b-2x

_ 4x*(a+b-2x)’
" (a-x)b-3x)'p’
afe a=1 mol g b=3 mol AT

q1

47 (a+b-2x)°  16x7(2-x)°

TU—0 G P 27(1-x)' P°

Kp .. (30)

| YR HRGI D GATEG —

1. A=Al &1 YHE — AR s § SRS (N, a1
H,) frer o= =1 o fem & (S ofR) favenfia &1
ST 8, i SNt @ Awar # gfer 89 W e
siffiran @& 9 i giE 81 ol 2 (> 1, 89 W) e
arfafia arr faem % 9 O Forh wEdt € o9 9@ fF g
TR RS AT &1 WY | (r,=r,, B ) | 3T I
@AYl ®I 9 gedl 2|

IqG qd a1 e | Sde smitEn frame W
e gty feem # (gt o) favenfaa & sirar 2 wife
IeTEl 1 arwdr A g 9 3 wdng sifafear & o
q&{ﬁﬁlﬁ?(rb>rf@ﬁﬁ)|ﬁ€3ﬁmﬁqﬁ?ﬂ
¥ 9 T Ter] Bl 8 9 a9 1 G a1
ﬁGTQI(rl.:rbé'ﬁﬂiﬁ)am:WTﬁﬂTfﬁWEﬁﬂ
el B

2. T &1 YA — 39 Ak AW W T@ @ wATg
B W FRA B fordl Kp & @it WR fGar & 2|

_lexT (2-x)
S 27(1-x)p?
e x << | G114 I Gl H x Bl 797 7 W |-x =1

P

64 x°
: K, = =
L "oa7p?
5 . 27
x"=—K p-
a1 x' == 7Kp
T x? o P?
xo P

o wee & are | 9fg 9 «H gy & 21 siig
arfarferar arr fEem o BT € ofiR st arfers wrem
Tl & |

91

3. aifpa A fre — (a) Rer amaas o amr fgrop
H i 1 AT 9= fohameey et & e |rsor |§
e qRae= Tl BT | 3T ArRITERe TN g gaTg T
e |

(b) Rer T1@ 9 =T e 9 arftha i e 5 smyee
qadl € | 0D YT DI W B B [l K. & @oid
TR R & § -

_ 4%V
©27(1-x)"
gy x<<ldl l-x=1
4x'V?
: K =
e =
a1 =2K
) 4 V!
7 X —

T W 2 {6 VHT AN g W x A7 gedT 2| ey
NH, & Weeivv &1 ax " | aremeeen ga fomm
faenfia & ST |

4. T P YATT — SAIFAT BT AU T S
Sifafdn 2 | ord: a1 ¥ i | K, $1 AF He | g |
o | weig fem & favenfya & S & ey
I B W=l Tedl @ AEgo 9 gEga &
T gl & T A9 "M W K, &1 A 9 Sl |
o ™T R o feunm o feRenfia &1 e 2 awerd
I B s dl dadl & g AISgior q2l sl &1
Hisdl gedl & |

IETEXYT AT 7 — U a5 9T §56 ¢ N, T8 ¢ H,
B TR T AT 747 | A GF 34 g ST &A1 | AT
AR RN, H, @NH, & fdba-—fba- mol gF1? (H=1.
N=14)

& — N, dH, & NH, & a1 &I aifdfbar | &1

frtferRaa v Tfar o wear 2|
N, + H, = 2NH,
U mol a b 0
G 9 mol (a-x)  (b-3%) 2x
N, &1 AR S99 = 2 x 14 = 28,
H, &1 Al Safe - =2 x 1 =2,

AT NH, &I ATl g&H T =2 x 14 + 3 x 1 =17
56
N:Eﬁﬂﬁﬁq’cﬁ mol ﬂ=73=2-



8
H, @& YRf¥& mol b:E:4
5 34
¥R 9¥ NH, & mol 2X=T7=2
ard: X*E*I
; X=
HHE OY —
Nziﬁmo] a-x=2-1=1 mol
Hzﬂ\v‘mol b-x=4-1=3 mol
NHSEﬁmol 2x=2x 1=2 mol B|
SqleX’T 8 —

9 afffbar 3H, + N, = 2 NH, # H,qa1 N, &
i <9 A 0.4 UH 0.8 ARIAYSE (atm) & | ROl
YO T Fel <14 2.8 atm © | IfE T A=ad atm
e 3 &1 91 Kp &7 A R g6

o

H, &1 3MfT® T™ (p“:) = 0.4 atm

N, &1 afif¥re 2 (pN) = 0.8 atm

Sreed @ i 21 & 19 3aR —

NH, &1 &fife1 T4 (p,g, J= 28-0.4-08 = 16 atm

(PMI; )'

| |

K, =

16 x 1.6
T 04 x04x04x08
=30 atm2

atm2

(5) wwif wa frerEl § "= (An = 0) —

wex &1 fFEfor (Estrification) — Tiifed sra @
UfSTel Uehlelel @ Tt | uwe (TfEre wiee) @
S & AT w1 ATY Ue AR g9 Ay g o
frreferRaa war uefdfa o & -
CH,COOH + C,H,OH —— CH,COOC,H, + H,0
7T 5 U H a mol UHIeE a7 9 b mol UREA
Uopretel diy ififhar wery W & | afy areTeRen
T U o @ x mol T 8T a1 Ve Uediaial
@ 1 x mol WA BT TN X @ Tl & HAL: x. x mol
T | AfE A fsr & g o VL E Al g
wfpa gamE (der wrean) FHefeRadagar gF —

CH,COOH+C,HOHT= CH,COOC,H, + H,0

URE H AT B H a b 0 0
W OO A A Woa-x bex X X

a-x b-x X X
i " vV vV v v
CIEEE:IR=1))
g Ul b & FrEgar —

e [CHRCOOCZHS][HSO] (31)

“ [CH,COOH][C,H.OH]
o X
ar K - v - (32)

X2

LS

T a=b=1 mol K=(l_\—) . (33)
IURTT HHIBRVT (32) T (33) W We BaT 8 6 39w
# V 1 BT W91d 781 BT & | 39 SR Sa—9Rad &

T W Pl3 THE T8l BT B |
JETERT 9 —
afdfsar CH,COOH (/) + CH,OH() =

CH,COOC Hy()) +H,0 () &1 a1 Rerisb 4 21 2
A TR Uedieid @1 U A VHIfed s | Bk
FET TR | W e § Ut Odiee @1 WEn S
HIfTT |
A1 f6 frafafaa sififear & 9 erwen
CH,COOH & x mol 9g4d & &, a1
CH,COOH(/y+C.H,OH(/) == CH,COOC H,(/)*H.O ()
T H 1 mol 2 mol 0 0
[remaRel # (1-x) mol (2-x) mol
A1 6 et sra VLB

xmol xmol

‘ I-x
=g §, [CH,COO0H] = T\ mol/L

2-x
[C,H,OH] = ~ mol/L

[CH,CO0C,H,| = < mol/L

X
[H,0]= v mol/L



weg SruTdl foar & FEEgER —
)= [CH,COOC,H, ][H,0]
~ [CH,COOH][C,H.OH]

are R (Ke

X X
v'v 5
4= . S
l-x 2-% (1-x)(2-x)
v \%
g B WY, x=0.845 A5l

3 TR ¥ Ufirer UHiTeT & ATl @ WY = 0.845

5.1.7 AT-3Mifay &1 fagTa (Le Chatellier's
Principle) — ¥ UabY & AR ON (Wifae Td amafid)
OIS SRR B & (o1 T 1884 H WIRATHT ISATH
A—Twifere 7 H Ame e I o a—wmfer
o1 Fram s 21 59 e & srgarn -
“arReRe W) fedt e & amn, <@ @ drwar
# gReds & W wr S9 o # wa favenfua
g wimar 2, fora fawr § 99 w 5 @ aRadq
DT gHTG ¢ &1 W | 78 e Amdfae (Universal)
I &1 39 W & e —

1. T19 9G¥ e w1 9 99 faen # forenfua s
2 fora foem o o &1 e 2r 2

2. T 92 ¥ e &1 |y o fowm # fazenfus =
ST 2, o vl & smad § 4 g 2 sierar i
<o arfffasn § o feen 9 i el @t wean
# A B B

3. I3 raUd (Terel) 9y 9 foam ) e &1 9
9 feen 4 foRenfag g, foas 99 erawa &1 drsar #
FA BT E

4. e | wr W BiE geref v feed W e
&1 FRT 39 feu # fawenfid grar € | forw fewn 4 sraag
werel ® e # gia B 8

wifos vad <ramafas el & sgwats
(Applications in Physical and Chemical Systems) —
Aifoes Wl o @-wmdfay fram & agaE
(Applications of Le-chaterlier's Principle to
Physical Equilibria) —

1. OHEl @ TATIS W TE BT YHE — AR Sl
& foraer o amrae # gie el & | o e & e
R frferita wrTaven wnfid s & -
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SEM) —— S (9

(@ maaH) (a1ferp amaa)
gl e & fUaed W oamed | gy g 2 s
AR & FRIHER 214 987 W Ar=Tawel <[ &
gf & uHra &1 e HE B oy FH e @ R §
(ST 3iR) faRenfia 2Rt | o1 e & figes & forg
3T Wutt <A1 gl | SHfey S19 9@ TN Hohy &
Tl # g Bl 21
Hed: T4 99 TN o TSRl & Tae d gfE
shit 21
Al : 9% @ fUgeN WX aE Hedr g1

% (3M) —— o (59)

(e 1) (@maas &)
TE TG TG U ARIERT AT H FH B 3N
forenfia BFf1 el 9% &1 faar 98 Se | e
e & 6 <9 9g9 R g% &1 Ta-id g wrdl 8 |
2. 7Ol @ TG U 9 BT GATT — TR EE &
Faih Y FHBI gd 9 a1 faelT & #ey fforfag
| BT 2 |

Td (A FH) ——— oI (T 1)
T F6 TR ATITERET B M @f 3N (G 31R)
forenfa eFfl f999 99 & a9 @7 g9 °9¢ SR |
IO & TX DI dGIhY JATTd W+ & 0 Sall ST
TSI |
s T # IfE G w9 et & weude # gfy
BNl 21
URR R 391 R IR P SR 8 | YR s 4 qTe
T Heoll UehTl 9X TG | g & FHIROT el &I FaerTid
qg oirar & arerfd Sic &1 o1q 9 oiar &, st aret a
Heoll I Ub & forv arfere arg o 9 Sieel o U
AT 2 |
3. 3Gl & facaar 9w amg &1 ywE — ¢ a9 uerel
51 T # G T ST T AT BT & (SArin)
—wmatey & TR @ AR 9 98 W o 96
St | iR —
NH,Cl +aq

= NH/(]

[ Clar™ QKcal (AH = + ve)

(SreATeiTdT)
9 oI TErRl O T # gad 9 S Soutuid B & |
A—Tmlery & RIRa @ SM|R 99 92 1) faermr
ag wIRrfT | o -
K()Heraq‘=\1\"{)qu)wL QKcal (AH = —ve)
(ST &)
4. 9t @ fgeigar ™ T@ & 9E — 6B wd



# o uv freferfRaa wrr wenfaa g @ -

(e <ra) 19 + g4 @0 smrd) =
foera= (@9 =19) (70 smad)

AI-fere @ FraEar g9 9g o wRaeer g

3R (¥ <79 B 3MR) forenfig gFfT |

3 9 der WY Wi @ wa A faowar deht g1

waEtTE wrl IR a-unifa] @ fraw & s
(Applications of Le-chatelier's Principle to
Chemical Equilibria) —

(1) "oy gIgsiieargs @ i (H,50, & Ffor
o o faft) — o SeieEs iR sifwieH
& AN W WeBR CISaiaNIES Bl AT BT 8 |

280, + 0, =22 S0, +45.2 Kcal (AH = -ve)
(i) A9 BT YHIE — qﬁw%aﬁ?mw&ﬁ%’eﬁ
A g™ W AffebT e feem A g g9 S0, B
SUEeH BN O SO, 9 O, a1 fSradt SeAT &1 2oy
BTN | $9 YR 9¢ §U 19 &1 Y419 % 8T ST | &
A9 HH FH IR AT o e # g1t | 8k SO, 1
fomtor atferes BT
(ii) 19 BT y9Td — ffF THatE aRedE & haaey
80, & a7 ¥ amaH # & Bl €, gufon 2 A giy
& sifdfepar s fean # g1, o sifere SO, @ aiv
<9 ¥ ufad™ &7 uarg R 81 R |
(iii) |TwaT @ yHE — Ofe ferRe erel el
SO, T 0, FI A=aT ¥ gha & AU T fHAT 317
faen # BFf R B e amn # so, @ afx
Wwﬁﬁwﬁgﬁﬁﬁﬁaﬁam
T |
SR deat 9 &4 vy e € 6 e faftr g
H,80, & f&iw % SO, ¥ & féru Freferias o
WEF B
(1) f=1 =g
(@) s=a =
(|) "opx SrEsifearss sk siiedior &1 arfée A=
@) Efe® sifgags &1 drewe (HNO, @t ®ds
3R ags fafy) — N,7 0, & NO & WTeww &7 \re
frferfiaa & —

Nﬂ:L)JrOH,_ZNO —43.2 KCal (AH = +ve)
AT An=0 dTel, Wﬁﬁﬁf@ﬁmé\mw—wﬁm
o e & S 9 B O e R § 6 e
Jifegs g+ # F=ferRad ord wers € -

(1) SR N, T O, i Tl el
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(2) S=a 4rq

(3) e uRad= &1 @I warg 72T

(w) smifrar @1 weelwwr @R faft) — N,a H, &
AT § NH, @ fmfor @ affrar frefafead & —

N, *3H,,, =2 NH,  +22.4 Kcals (AH = -ve)
Waﬁ%mmméammmaﬁaﬁmﬁm
BRI T (An=— ve) areriq IfAfFT & welwa®y IS
I TN Iad d FAI BRI £ I AT UNIU &
TR i @) 9= dfd & fog (wmwr R
I T =i SR A @ forg) argeet afRerfaar (smawrs
i) fforfiaa £ —

(1) aififrareRes N, H, @ 9= gl

(2) fr=ferfaa am

(3) 9= T

IRl e § e & fF ar—vmafere figra fafi=
YHR & IHRTE Art & forg ae frepd <ar €1

5.2 fde@ (Solution)

5.2.1 fder @ (Solution) — &1 I1 &7 ¥ AfF <rawat
(oreTert) @1 AT fsroT (Homogeneous mixture) faeras
FHEAT & | A e W O g9 URE AT &
Hered g 4o w81 2 | Sl garel 9 & faeas @
23Rl fAe@= (Binary Solution) T2 19 ugtil 37 a4
faeraa & fsih (Tertiary Solution) Fed © | W
fgarfl faee= &1 9% agaa @7 rfde A | Bar 2
faqra® (Solvent) HEaTar 21 I8 faoraw @ Hifaw
TR Bl IR &wan &, 5 foea= s 2| faeaa
@ GE add Wl HF HET H e 2 faed (Solute)
FHEEATAT 2 |

faera & o1 — g o fEfaiag € -

1. faera & U €1 wraven el g1

2. feg= @ "esl & Hifde Rl grr arer 9 gors
TE BT el |

3. f4e@s & U S¥ araudl & 0 B 2

4, e & o1 SN Tc, daerie, e anfe fawaa
@ e § gRadd w1 uRafda & o £

faemm & wdN (Types of Solution) — fIera=i
T ®Y Y I AN W Fidhd d Fhd 8 —

1. faeta & |72 & RN oY

2. facras @ Hifaw sraven & MR 1R

1. faeha & w31 & IMER W — 39 omR W faea



frrferRad yeR & & € —
(a) ﬂf{,ﬁﬂ'ﬂ"f (Dilute Solution) : I8 faera= foras
facmas @t smer faca &Y AEn 9gd 9 BN 2 99
oo dEarar 21
(b) |T= fae@T (Concentrated Solution) : T8
forerer fora farera o651 arféres A= faames # gei 88 &,
s foeras dwaarar &
(c) Hqwr faer@ (Saturated Solution) : 98 oA
ot foamas o fif¥em amn 4 fifdee am w foem a9
aiferees | gell g2 2, Wgw ey s 2|
(d) s« fd@a9 (Unsaturated Solution) : @8
foreree forn ff¥ea O R facee @7 Jgw@ sEsen @
foru emavad A W HH AET W A SuRerd El,
Frrqw e deamr 2
(e) @Hﬁm—q"ﬂ IEGEE (Super Saturated Solution):
g8 fera= foras Frfdem ad uw faeras @1 wgw smawen
& fore g wEm ¥ At "7 # fao sufer =,
Jfaeqe fade deard & |
2. faemme @) Wifoe sravenm & SmEMmR 9 —
faerae @ Hifde sreRen & MR W faewe 39 der
F BT T 3R ude faorae # faer 7 Hifvs saxen &
M 9% 1 A< UhR & =4 2|

fder@T (Solution)

!

! l

i faeres =q faera 3 faeam
(faermae ) (oo =a) (e 3)
N ¥ 4
1. 9 @1 T 1.1 BT =9 1. 7 P13
¥ faea= H foera= H o=
2. %9 FT g 2. 99 &1 54 2. 99 %1 34
% faerm H faera= # faeg=
3. B @ 9 3.8 BT gd 3 Sl &l oM
¥ fgerg= H foera= # faerg=

ST R R [A 9 UBR D faewdT yrw 53
T HHd § —

1. I @1 i A faea - foea—iw 9 faems
IETEN: O, 9 H, &1 s

g &1 49 ¥ faewe - faea—sa g femme i)

JETERVE AR H Wl 91w, @ dRIBH BT N, 9§
fsro7 |

B & 19 # faerm - faem o 9 faame—a9 |
FETEX: YR BT N, 49 # faera |

2.

95

I @1 gq # e - e 3w 9 faeras 2a)
IR WA WISl Ay, Wl # gl 0,

=g &1 =d | e : faer 9 fere g =t 2a)
BETEYUL Wl ¥ Vel

BN 1 %d 7 faeraq - faea—ay g faams 9|
TETERVT. THA BT o W e, THE H o |
ICGEEN

I @1 B #H fAeryH - faca—ig g e 29|
IETERV: H, 9 &1 Yerfem (Pd) # foera |

=g &1 219 ¥ faeae : faca—gg 9 faemas—aw |
TETEVT — (Hg) TN &7 HIfSTH (Na) & 91T e |
I B o | fgera : faew 9 faomae < i &
S| ST — A% ey (fide (brass)) SUH Zn
(20%) + Cu (80%) a1 & |

5.2.2 AF® fa@a (Standard Solution) — 98 foea=
e Wsar a2l B, 9Hd faerad dEdrd & |
HH® fderad aH & MR TR Ui &1 TR & 8
=

1. wafis a9e — A 9 e staven § ourd 2
21 37 faerae @1 ar=ar aftie Wi ad W 1R AT
uiRafia 8dl 2 | SeTEYT — GRY SHIEH Hehe (J
&), K,Cr,0,

fedras w® — 1 4 gE aren 4 urd 81 8 d
I argEvSe H E OY 31| 81 Wi 2 | ot 34 faerat
@I g @ fordl gifyd Arsar 3 e arar & faaas
TIHY JrIfdes AMd B Femdr d AT
AT € | SETER — KMnO,, B Hehe 3 |

5.2.3 AT faer @y (Normal Solution) — e faeras
B WE B H qHI B fore g4 fgerae 1 A #
Hiderdr & w9 § S 89 @R |

Af¥erar (Normality) — Ud oftex faea # ‘éjﬁﬁ gé
e gerel & I QRTI'CI'TT (gram equivalent) @1 =T
feem 1 Atdferar Fearh & 39 Nt ¥ Sufd )

FtHerar (N) =
frera= &1 smaa (efiex )
.(34)
faera @1 gEHE (g H)
fgera & oM gemiat =
@1 ¥ et WY

at



faerr uarel &1 gemE (g #)

ShiEar (N) =

faera waref &1 geme R« faerE
H1 Aa (L #)
W

Ex V(L #

a x 1000

E x V (mL #)

w — Taei &1 g@wA (g )
E — fge &1 gemnat 4R
V — faea= &1 e

T
faera garel @1 A (oL H)

ugTel 1 GeAldl R
.. (36)

el 9 faer werel #7 A (g/L #) = Atieran
(N) x geait 9w (E)
e (N) @ 9 (1) -
faera uarel & U™ geaidl B HwEn

AT (N) =

N =

forera= @1 eI (L H)

i geTef & I qedist @ " = 1 g5, feaT @
3T = 1 L 81 a1 Aradr (N) = 1 8Rf1, U faeras &1
e faere &E | AW fdee &1 Frafaiad geR o
gReiia & wad 2 |

ara: T faera T U oilex amgad # fderg uered
F1 UF TM GeF (gram equivalent) TAT BT &
A (Normal) faema= FEamar 2 | IH@T AT (N)

=1 BT &1 39 N & g9 &1
aﬁwﬁqﬁmaﬁmﬁwﬂ%%ﬁ &l g

FHIN FHT FTHT (Seminormal), SHATHS
(Decinormal), ¥=MMHa (Centinormal) fIe@ wed

N N N

qle :
1. AT 9 W WEIfdd g7 €, st a9 98 W
Tedl B

2. Afe faaas & MA@ T W S9ET 84 d 3R

96

gara feam o 1, 99 faew &1 smaa =

_y=Ye N:\\'V_\xll)UU

- d E, ¥V
w d

N (\FMerdan) =—==2x—x1000
E, w

w, - faera gerel &1 gemr 9w

Wy, — faeraE &1 gemE am W

E, — faeia gerl &1 gt 9r

d — faewa &1 g9
3. - wrsaet & fadet B e ® o
faeras @1 AHear — e N, S & faeas @1 Vv,
s, N, Aerdr & fadaa & v, smaaq § femn
S € @ Rl faaas @maa = v, + vV, ) @
Afferar N, Freifea wfivor gt e @t el 8-

NV + NV, = NV + V)
4, gt & geaiar AR —
3 BT Jedid! N =

3R BT HIGR SRHA

3T T TN (37T & Ues A7) # faRenmei
H* 3ma=T @) )
8 &1 Jedid! TR =

N BT HIAY GHA

&R B Tiad] (7RG @& Ueb ] # favenmusg
OH 3T & Sv=)

YT T AN G
AU BT T AR =

Wwiﬁﬂﬂa\?

S]IEXVT 1 — SAfqferd 3vel @& 01 N &7 250 mL
T a9 @ forg ove @ farat g @1 gIerT 9e?
g — faar T & ¢

(1) sffeafere e @ Anferar = 04 N

(2) faer@= &1 3MWA= = 250 mL

8T T §

Sffeifere ovd & geade = ?

A AT = N=

foera &1 garmE

. — — % 1000
e gertal IR « faerm &1 smaae (Fe)

‘ GIREEETIE]
Sifeiferes arer ol gedidl 9N = ————————



126

= 63

A Y A T W -

Teld Pl g
0.1 e

» 1000
63 x 250

34 faery &1 gamH =

0.1 x 63 x 250

1000
= 1575 &

5.2.4 #IoR fa@@® (Molar Solution) — #ieR faea=
T T ©U | aHEH & oy w6 faeras @ A 3
Hiewal & w9 # e 8 @Ry |

HiawdT (Molarity) — U& wiiex e # g g¢ faerr
el & HIGAT BT AT BT fdeTa &1 Ao Hed 2 | 30
M ¥ guid &)

farera ugmel & Arel @ |

Hreal (M)= . (37)
fera= &1 amaas L #
Sp— faera yeref &1 gemH (g #H)
foetar &1 Hiew geHH
R e uatel @1 TeEE (amET H)
T WA =

fer 31 Ao gemH«<ReTT &1 smuee (L#H)

3 e gl F1 g (g H)
e @1 Hiew gemE x e &1 enges (ml #)

x1000

.. (38)

AT M= b
M

X

= 1000
A%

W-faﬁuzﬁrwamﬂm(gﬁ)
V - fderm &1 emaad (mL )

e L faerae # faora geret

cHH (rﬁ

Arear (M) = il )
faera &1 HieR gamH

forerar ggrel @ L#
s T 1 e L )
faer &1 HIeR gemE

97

a3 el @1 AE (gL #H) =
= Hiedr (M) x 9Ie® ZaEE (Mw)

Arerar & g3 (1) ¥ —

afe facrg uarel & |t 91 W = 1, faeras & amaad
=1 L &1 af srerear (M) = 1 8717 | T fJerae &7 /e
faeras FE | or: Hiew faees ® fFrefafad ger
IR R Add g

g8 faerad forge va L amaed o facy geref &1 ve
WWW@.WW(MOIN Solution) gl
2| 39! AreRar (M) =1 BT 21 39 M ¥ USf¥a &3
gl

AT yepR o1 faeraqt @1 Are=ar Sy B e g dar

I8 HAIL WHI #IAY (Semimolar)., SHHIER
(Decimolar), ¥=¢T #e® (Centimolar) fae™@ ®&d & |

Rl MMa£ﬁwﬁh€mﬁ§l

T 2710 100

e :

1. AT 19 ¥ YIS 1T &, 311ie a9 a9 Y 'edl
gl

2. & -fr= wrwarel @ et s e
R &7 fie @1 derdr : 5@ M, Jowar & oo
@1V, 3MaH, M, Hieval & fderds & V, amaad §
foretran Siren & a9 gRem faee (@ v, +V,) @1
Arear M, Fraferfaaifea i gr add 1 s
&_

11 1

MV, + M,V,= M, (V,+V,)
JEIEYUT 2 — 40 g NaOH fd&aq 250 mL faaa= ¥
T & faaa= @7 Areear sma ®itog | (Na=23.0=16.
H=I)
o — faar wan &
(1) NaOH T g9 = 40 g
(2) faer= @1 amras = 250 mL

I8T T & :
NaOH faera= @1 Hiear = ?
e )= e & Wil #1 wwn -

fgera &1 smaad (mL)
NaOH @7 ATeR T2 = 23 + 16 + 1 =40
FELIE]

NaOH & A & 98 = ———
AT Z@E



= 0.2 mol
40

Hewar =

% 1000
250
=04 M
BETERT 3 — 35°C R H,S0, faera &1 u-cd 1.84
o/L 2| afy g faaga &1 gomm ufyerd os &1 af
FHB! HIGRAT ST Bifay |
B — (e &1 g wfoerd = 98 Wiaerd o aerd
100 I fqera # H,SO, T @M = 98 g
et fIerEE @1 gFHE = 100 g
faeraa &1 g = 1.84 g mL!

faera= &1 gemE
e &1 T

foerer &1 smRra

100 g

184 gmL™!

100
1.84

mL

. 100

L84

2. 1000 mL fde@ # H,S0, &1 g

981841000
100

= 98x1.84x10 g

98x1.84x10 g/L

mL WﬁHZSO4 P FIHM = 98 g

are: H,S0, foeram &1 areen
- H,80, faeraT &1 Hierear
H,SO, fierat &1 wr=sar g/L
H,SO, &1 HleR g

98 x 1.84 x 10

= 18.4 mol/L
98

ard: H,SO, faera @1 #relvar = 184 M

5.2.6 Hlelel faer@d (Molal Solution) — Hieldl faea
Pl W WY I WA B v & faerws @ wrmar @

98

Aiefelal @ ©F # w=ar g =Ry

Titererar (Molality) — 1 Kg (1000 ¢) fa@mas # ga 8¢
farera gt & Hiart @ W= e P Hiererdr SR
2139 m ¥ euid gl

HieTeral (m) = .
faerad @1 9 (kg )
.. (39)
it o T = faera yerel &1 g (¢ H)
faera &1 Ao gam
T ARl (m) =

faera &1 2@ (g #) x 1000
faera weTef @1 AR TEWE < fAaae w1 gemE (6F)

.. (40)

m:wxlOOO
M, xW
m - ATdeTar
M,, - IeR @M
W - facma® &1 =\ e (g #)
Arefetar & 3 (1) 9
afg faerm & Al & WREn = 1 8 7o fJamas &1
aM = 1 kg &1 dl Hieterdl (m)= 1 EFf 0 e &
Hieddl faera ded | 39 fFefariiad ysr aRmiia &
AHT &1
98 faamm o faams & e fRarm same |
foerar aeref @1 v Hiel gerr g1 Hidd (molal) faer=
m%lgﬁmﬁwﬁfﬁmﬁlﬁ?ﬁW(m)
=1 gl & |
111

=TT YR U faeram T Araaand GTiRETT

T spwer. T Hiefel (Semimolal), SHiHelel (Decimolal)
g ¥el HieteT (Centimolal) faee FaaTd €1 378 AT

T T Tag o TRRIA @R | Aiererar ar o Fr
TE HIA 2|

TSN 4 — U 19U &l JiclY S99 60 &, 29 ofdu
@ 9.0 g B 250 g el H HrAT 7T | fera & Areterar
B TTOET |

gl — fear T 8 ¢

oAdUl &l AT = 9.0 g



G BT AIAR TEHE = 60

faemas &1 FEEE = 250 g

BT T #

HreTerar =2

W3 ST AT E

B faera &1 germE (g H)
firerr g o1 HielR gemHx«faerrs

F G (g #)

Hictedn

x 1000

9.0
T 60% 250
=0.6m
g bt wifiw — o & gr=ar & fAefafag &
w9 § ot e far wirar & —
(1) wermm gfoEmaar (% wiw) — 100 g faaes #
SURerd faer @ g A=, SHHT G AR (% wiv)
HEAT 2 |

x 1000

_ faetar &1 geme
O s AATH BT ZRHHA
(% w/w)
(2) smaa= wfreraar (% viv) — f4e@= @ 100 mL #
SaRerT e & fAeiiclies H 3R ST STa- aforeram
HEATT 7 |

x 100

_ faera @1 smada (mL ﬁ)
(% v/v) 1 AT (mL)

(3) TEwE mgad gRkmEraar (% wlv) — 100 mL
faore ¥ faer @1 ¢ § AE1, SUB] S@WE AT
qfreradn (% wiv) dadrdl 2|

FTRHF—ATITT ITeraar (% wiv) =

faera @1 |7 (g #)
g &1 AT (ml)

10% (wiw). 10% (w/v) Teepra faaras & areml @ & ?
10% (w/w) e T fareras ¥ aread 100 g faeras  10g
T Gl 2 |

10% (wiv) @™ § aread 100 mL faemm # 10 ¢
TH Tl B |

T UBR 10% (v/v) TEHT &1 el faera= 3 areni—
10 mL T & 9T § Gieds [qerae &1 3 100
e, g forar w8 |

(4) urdw s faferas (ppm # wr=an) — Gawa &

x100

x 100

99

10 g (10%) |17 § SulRera e & wrrf @ weer
ppmm?ﬁ?I

R T Gl AE B FE=T
(w/w) il ©) 10®
(W) = X
ppm (W/w — ©
faeta &1 @ (g #)
ppm (w/v) = x 108

faer T &1 amIrad (mL ﬁ)

e : agHYSA # USHEI @ A G o # YSHBI B
AT @ ppm H @rad fHar o 2|
Sl @ AEDl § RN G —

1. NaM # 9% : N=M x n (01H)
b EIGEE-ELIE]
n ([VITh) = g

(n VT = 37Fc & &, &N @l 3TeTd], ffafleReE
@ SRS 3w § Bl g SRS B SATaRIH 3
# gfy, amae R amaE)

2. Y% (wiv) = % (wiw) x d
3t d = e &1 99|
AT (g/L) = % (wiv) x 10 =%
Y% (w/w) x 10 x d
N = % (w/v)=<10 B % (wW/w)x 10xd
TeATdhl IR qAHI AR
% (w/v)x 10 % (wiw)x 10xd
e 22 LIGECE LI
3 % (w/v) = ppm (w/v) x 107#

SIISK

m (w/v)x 107
N = PP

e

_ppm (w/vpx107

5.2.7 dqw fde@a T sqw fa@as (Saturated
Solution and Unsaturaded Solution) — g 9 31T
faerml #1 W a=1 & oy 3 &7 w9 faas ¥
et W e & & ol o & wa o #
e W T G- oIl &, 3H [AAHIE FEd 8, el
& facraq o faela & &o1 3 fae & it | waee



F = ¥ 3 & w9 A e 8 W € | S ubha
BT e TR Fed & | o/ <Ml ARl yisamat & 22
WA B W & faem § fefaRea wfee wm
TeqTfUd B ST 8 —
facia + faemad —— faeu=

39 Rerfy & &3 T a9 9 <@ w® o § sufem
foerr @ Frsar Rer & ot € g9 ofR foorm =g
werdl | v faera i 8 a9 o 7 g 2| 9 Res
@& Hywar @1 Rafa seard & qun 08 fema & dgw
foeras wed €1
Hqw fFe@a T (Saturated Solution) — @2 faerg= forad
fadr 74 am vd T W iR eift fier € e o
Hav, Agwa (g dwearrdl |

aerar
98 faeram o [ gt faer & e wiae s | B
2, Wqw faera FEarar 2

arerdr
T8 faeram Rt 740 79 a9 v e w fioms & &
S A H ey 1 siferera AT gl B, W faea
HEATT B |
e : g faeras @ Ao wrsdr B fdekear (mol L)
FEd §
IHqE fa@TT (Unsaturated Solution) — @8 e
fored fe 1 A vd 9@ W e 7 ofR st A
Tl W Wb, g fyeras dEaTan 21
ariqge e ¥ faemas @1 € w1 W A 38 T an
ud g U faer ot gy fadadr W & A gell gl
2|

5.3 SR (Catalysis)

| 1835 H aufiferas =1 arfafiean 9 o) 9rEd
gl @ WG T SR Hee I b g9 aredy ugren
31 sty # warate safrast & a7 9g o §
fopeg aredt warel yrrafs sfafmst & gvard seme
Td YR gite ¥ saikaiid Yed € | S KClO, @
TR (653 k) T PR TR F0D ATHSA F O, BH AT
¥ g Bl € fbeg KCLO, 3 MnO, 1 2A1€l HET STty
@ AT IR TH R U BT A AT H O, Wred By
| AT & ard § MnO, & SarH 9 Woed § 1
yRad= 981 gar | auiiferad 7 g7 a2 ueni © sare
(Catalyst) =T |
e : BIBINE 37 (H,PO,) @1 Suierfa & H,0, &

100

ATEEH Pl SN G GTell & | (GEUITHE FSRT) |

5.3.1 qf=ATST —

IR (Catalysis) — 9 yarel o1 wqrafra arfvfsmar
& eI RIS Ud AraeTs w0 9 mRafid Ed
30 T sIffar @ 2% 1 gRafda (98T sfem@r 9er) &
U £ 9P FEAN B, dT IAUH (Catalyst) BT
R affear 9 % uRads @) uReer saR
FHEAT © |

5.3.2 SO & YHIR (Type of Catalysis) — SR
qieFaT &1 aTH T &1 MERT IR foean e 2 —
Hiftd Jawm @& AER W : ISRG AR AfPRD!
P e SRR B IR IR ISR DT LRI & THEI
# foeriora foram oimar & —
(@) wwiaft ST (Homogeneous Catalysis) —
TG ARG Td TND A TR # (T & A
TR H) B & A1 U WehH bl WA ISR FEd & |
T ST BT gTaRer g9 a1 i &l ¥ | SarEv —
[ 1] 3 yrawerm aret 99t ISRV U —
1. H,S0, & fomfor &1 =i et fafer % NO Sare @1
sufterfy # SO, ®1 0, & el Al grr SO, H
SATRNBT SO, (g) + O,(g) — N0 5 2 S0,(g)
TEl e RE SO, 9 0, T SAE NO ([Efg®d
AMFATSS) A i araver # § |
o H,(g) + Cl,,, — %% 5 2 HCI (g)
&l 3iffPRD H, g Cl, 71 SeR® el 9 (H,0,) #1
ifoe sraven @@ 2
3. CH,CHO(g) —=> CH,(g) + CO(g)
[ 11 ]| &a araeT dfel 9T IQRYT 9P —
1. @ H,S0, ®1 SuReIfd # a1 ®1 Sfel e

C,H,,0,,(aq) + H,0 (j) —2u (2

(ZTh_T 1 Feita faera)

CH,,0,(aq) + C.H .0, (aq)

Haed

612

TEt AFENF T ISE AT BT TR 79 2
2. BISSIdalNG 315 & H et g7 4fdrer udiiee &
el UHET—
CH,COOCH,()) + H,0 (/) —2
CH,COOH (aq) + CH,0H(aq)
e IORE T AMSRE T BT JaRe 59 2 |



(=) fawwrf IO (Heterogenous Catalysis) —
98 SoRa uwpd Rrad sifiere vd seRes i
wraReriatt # g €, fommidt Sarer wwmEr ¥ | 9eEe-
1. H,S0, Fmfor &1 s fafey # Pt SaRa &1 suRefd
# SO, ®T SO, # sifeRiieRvI—

250,(2) + 0,(g) —"> 2 SO.(a)
AR AHFHND AW T TOE B TR | B |
2. 3T A0 & &R fafeT Fe(s) SoR® & Suitarfd
N, @ H, &1 §ar-

N,(g) + 3 Hy(g) 2 0G5 5 NH,(g)
W& AfHPRE TR T SANE ST UraRen | 2|
3. AEfe® ard & siedres WA W, SSN® wid=d TiTe
(Pt) &1 suRerfa § smifar & NO ¥ sifaiiawor —
4 NH,(g) +350,(g) —“— 4 NO(g) + 6 H,0(g)
4. e fomifora Ni SaRe @ Suferfy # a@t @
BIZQIAIBRIT —

Tl del (). +H(g) —2 geafd = (s)
Bl UH ARHRE 79 AN TR T IS o E |
5. HeATer o1 STt A —

CO(g) +2 H,(g) —==+2250 CH,OH(e)
TE AHHRG T 9 SUNE o5 TTaRn | B
srifafr @ sER W - SeRe @ Frifaf @
AR R SSR Bl 9 a1 H o foam mam & —
1. EFTHD IO (Positive Catalysis) — SR
BT I8 UHAT FOTHH IARE ERT BT Ieraties arffmarn
W T GGT 1 W 8, HACAD IO AT ARRICHD
SORY HEAT! & T SRS TS SoRE Hedd & |
aaTeT —

() 99 & fafor @1 @ fafr § CuCl, v\ s
TR B |

4HCI+0, s 2H,0+2Cl,
(i1) BRI WiHZS & ueed H Pt gHHE SORE
1 FE TR

4H,0, —"> 4H,0 + 20,
(iii) IR FARE FT THET —

2KClO, —% 2 KCl+ 30,

TET MnO, HFTcHE SRS & |
(iv) H,S0, Frafor a1 weqes fafty # widiie ceeei
AT V,0, EHIHD SAND BT B B & |
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S0, + H,50, — H,S,0,

H,S,0,+H,0 — 2 H,S0,
e : A SONRE 36 HAHE SN & [l B
T BT B |
(v) Tefe® ara ® el @ aieaes A § pr
SIS SENE @ W H B Bl 2|

5 P 5
4 NH3 *o 02 300 K. 9 bar 4NO+6 H30

2NO+0, — 2NO,
3NO, + H,0 — 2 HNO, + NO

2. HOUMEAS AT THINIHAD SedIT (Negative
Catalysis) — SeR &1 g8 Aipar fawH Sera fHr
S AR @ S B Hel <d1 & RUTHS
IRV FEATT & AT ISP K IMAD SRS Haard
& | JETeRvT —
(i) ETFRIVH WiaTgs B H,0 9 0, ¥ svere gial g,
fo=g 3o oo W H# BRGING e (H,PO,) a1
FereRict el W) H,0, @& ${9ere $1 % e Wil & |
Tel H,PO, a1 fereniel U SaNS ¢ |

2H,0, —a2—> 2H,0 + 0,
(i) Na,SO, @1 a1y #1 0, ERT Na,SO, H aifafiewor
g €1 59 C,H,0H fiam w arfifesar @1 o we
T 2 | TR VT S SoNE F |

C,H;OH

2 Na SO, +0, =o—> 2 Na,S0,

(iii) W1 T AT BT SUNRIT H FARMGH BT e =
B (COCL) # sifafiavor eidn 8, g9 I @ forg
FARMBH BT T FHa & daai 9 2 giae veEia
fHTeR T 1T & Wil Biest &l TR FEHe # 9ad
o 8, W 59 sAfafar & forv smeneis SERE 2

hv
2 CHCI, + 0, —dirs> 2 COCL, + 2 HC

3. WO SO (Auto catalysis) — SSROT @H I
gferar forad wramate afifsar # 991 Ud Saare Wl
o9 sifafear & ford SaRa &1 &1 & oar £ 91 59
JHR & ISRV PF WA IR HET B qUAT IORE
ATARRIT T 98 SIS W@ SoRE Bedldl & | SerEv
1. Ufdre WiIee &1 il sivEed —
CH,COOC,H,+H,0 —» CH,COOH + C,H,0H
(ufrar W) (% )




791 affpar § wifed s v SaRS & | oo § 39
AT &1 7 HH BT & fbeg fR-oR arfitfe &
FerRawd a1 CH,COOH (H* ERT Saif¥a) &1 A1 ag+
TR I ged] WIaT €, Rifd a8 Ik ufig arfafEar 2
2. H,80, @1 SuRerfd § KMnO, gRT Sifeifersd st
(H,C,0,) &1 ifadienee —
2 KMnO, + 5 (COOH), + 3 H,SO, —
2 MnSO, +K,S0, + 10 CO, + 8 H,0
(W:B?j?fﬁ)

54 AR § 91 S MnSO, W S &1 HBTY
YA B | U H I IR @1 A & O 2
HATHAT & Hera®d MnSO, 95+ | FHDHI A1 93+
YT gE AT 8 |

4. IR ISR (Induced Catalysis) — ISR BT T8
ufspam 5799 €7 U 91T B drell arfafsaret § ua
AR g9 TfiTfsrar o1 SR Fedr & ar 53 Ui
TERT FEd § a7 URa @A arell arfAfE @ uRa
TONE HET ol GaHdl & | ISEW- TIfeaw TehEe
(Na,S0,) ®1 faera ary % sifefiaga & o & fbeg
wifead amiFEe (Na,ASO,) faem &1 w@da w9 4
g | aiferitereer e EraT 2 | Afe Na,SO, 9 Na,ASO,
<M oAt @1 e arg # @ W) A gEet B
STFRIEHOT BT 4T 7 |
arffzha—1
Na,S0, —=2T0 5 Na S0, (wada W & 2l 2)
arfifpa—2
NaFAsOS&N%AsOJWWﬁHﬁ?ﬁ%)
foreg arfafsrar—2, arfifran—1 @& wmer =i &
ara: arfafsre—1, arfafrar—2 &1 URT &l 2|

fagroar§ —

1. SaRe qfaftfa vear & — i ff saive @
afaferaT # SaRE #7913 9 MEte e amRafda
TET B |

2. SORT B GE AET A A@TEHAT BT B —
WA SORE & e AT 81 ST @ ey wed sl
2, IerEw & forg 1 g e P, 10° &fex H,0, #1
e YA B o waiE B 2

3. Scive atfRar & gy T8 Hwar & —
Sard T Trafe arfiferar & a8 e,
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Sad afifpar @) <x § uRadq svar 2| a8 sfafear
B HF AHAT FoAl BT AN FeT9 R Aiihar #7122
T ger a1 2

4. S @ fpar fafire s @ — arftretor
IR ®F afafsant # sare faf¥rear gufa € o
MnO,,. KCIO, & 3190 1 SR dver # fg KCIO,
a1 KNO, & S(qaes & =&l &l | ol <oiar 8 &
IERV B g faftre g §

IqaTg : oMgd W FeNi, Pt Pd &¥ arfafanei @1
IR Bl |

5. IFHETH A9 — IARG DI HiHaar w9 @
I TR ATEGTH Bl §, §9 STaelan a1 $Ed & |
6. IANG WA Wrwvl @ yerfag AE @ewar -
Tfeh SeReE Sepi srfafirar # ffga s v wefig
21 arfaferanatt & Ot Bt wHE W W weTae e 2,
THIAY AT AT BT Gie SaRE | yaTdd el gl
gl
7.W(Promoter)—@wﬁﬁﬁmmiﬁ
w0 # B T31 B g SRS o afHaar of agrav
fAfERaT @1 9¥ @7 98 § SR B §, aEd dEdnd
&1 99 et & oy @1 9w fafdr # Fe oof waRe
BIAT | 39 a7eq HA ¥ HiforeleTq (Mo) e w a8
Fe 01 @1 SORE ARRAT B ag1hs AMGHAT BT &% Bl
T AT € | 31 T8 Mo TI® % |

8. ST faw (Catalyst Poisons) — o ueref o
IEIRD BT AfHIAr 1 o7 AT ifIE w9 W T Feh
sfaferar @7 <% @ T <9 €, SO a9 O wfears
(Anticatalyst) FEAT & | Y —

1. I Feeryor 1 ga) fafer § H,S @1 afeq H=
TURE Fe FOT Bl AT B T2 B <l & | T8l H,S
IoRE a9 #1 ave & Hl 2|

2. H,S0, fir &1 wwaa fafer # As,0, @1 afed A
D TG UERE [ Pl fshareiierar & a1 &
Tl 21 o SONE As,0, faw 21 gl emeida
IR WA & IH W V,0, B I3RS & v
¥ o & o Sare 9 9 smfaa Yaar 2

Ale : ARRA, Fleilgs! Wiy a1 e & fore waer
CO.HCN @ Br, amy Scive faw & |

TWTsd SR (Enzyme Catalysis) — TEgo Jad
ifed FrEfe @iffte (0 @ o) i wolia St
W 3@ B4 &, 921 Wa IR ik wr ssifia
F¥d &, USEH dEd 2] 3% uld I8RE (Bio



Catalyst) 9 FgT 5T 21

3 ot # Preife) Riera o 2, Fwfeny 4 e fwwAy

JARE (Micro Heterogenous Catalyst) 9 FHEard & |

TEROT DI e WishaT [5aH USATeH IS &1 1 Fdl

2, 59 aReEe & duigs SdRY S W 81 g9 Wg

RIS IR ) FHET A 8, Fifes TArgHl B wid

TORE AT FEd & | I —

1. W &1 Alee ™ 4 qRadT —
2(CH, 0y (aq+nH,O —Dinstose nC ,H,,0, (aq)
(wer) (ATe<T)

2, TSR FT 7o # afed —

C.H,.0y (a) +H,0 ——— 2CH .0 (aq)

(AreeTH) (refep)
a. HHIH (3e] WD) BT AfTAT —

Invertase

CpH 0 ag +H,0 ———
(e
C.H,,0.(aq) + C.H 0 (aq)
(retepra) (raeTa)
4, @ BT Gl # gfvad —
C,H,,0, (aq) —22— 2 CH,OH (aq) +2 CO,(g)
(1) (werter)
5. AT T ST T HEA 273 AR H e
NH,CONH, (aq) + H,0 (/) —=%— 2 NH, + CO,
(gfRam)
e #1 a1 # aReds Sdeciafiera darew g g &
TosH SARY @ ifireerr —
1. WaTeH S&Ta |
2. e fafdree yafa & e va dorgH va 2 i
1 SSIRT FXa1 B |
3. UUITEH SR & oY ardherdd a9 298—310 K BIaT
21 forw 1R dargw waifd wfba g9 €| a8 areg wi
T AHH B BT 2 |
4. USITZH ISR ) 3ifdheld™ pH = 5-7 &1t 2, e
3R 31 BT E |
5. @1 veref UWEE @ Afbaar 981 <9 €, We-voeA
BB 8, U AR efffeads 38 Na™.n 2", Co®',
Cu? ontfe g1 & Sl domHl & sl 4 gdd v @
MG BTy SORE @1 Wfhaar & 981 <d &1 o
Tfie Nat ot ot Safefy # aga @i = 2
6. N eITfcaes 3Ma Hg?'. Ag™ UoligH &l Wishaar ger
ECRA
fopamfafer -
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E + S —» ES (ufhad dael)
ES -5 P + E
TgT E—UuieH, S —aififras, p—sare |

533 9aR® @ SUANT (Uses of Catalyst) — SIRDI
1 IuRerfa # wEiE sfakRare # &R | gfg @
s sifafspanet @1 wRRerfert «ff g 2 Sl
T AFIRTT SSRE A= H BE AT HAT 72T BT 2
zafere SSRe &1 suanT fafa= geret & sienfies
Ieqre H e e 2, e v efofad & —
1. Hedfia aga®! @ fmior # — g <@y, d@ifeeds,
giferasfra Tanss (PVC). dodse, difees anfe
fior # BF,. AICL,. SnCl,. H,SO,. Na. K aff& &l SuainT
TERE F w9 H o omar g1
2. worgRe e & friln & we fafr —
250,(g) + Oy(g) = 280,(g)
SO.(e) + H,80, — H,S,0.(7) (afifererm)
H,S,0,() + H,0 — 2 H,S0,())
S TelS e UGRETT AT o TersidEs (V,0,)
IARD! BT STANT fawam wrar 81 a19— 740 K, S92 bar.
3. FARE & FEfor &1 19 (Decon's Process)
U — Ul SOR® WD FAREs (CuCl,) STRT
e oar €1 9 773 K.
4. H, (e1sgivrF) fafor @1 dfa 9sd (Bosch's
Process) —
CO +H,+H,0 () —> CO,(g) + 2 Hy(g)
Water gas
TgE TaRF — Fe,0, (BR® sifFzs) + Cr,0, @FifE
affrrss) ofF @ w9 #| a9 673873 K.
5. #fd (CH,0H) & H¥awor # —
CO (g) + 2 H,(g) —> CH,OH()
Th— 523 K EM@— 200 aigAvsd |
AN — i slfeTgs (ZnO) + PifHe sfferdgs (Cr,0,)
i & w9 H|
6. Asfe® ava » fwior & affvweales fafer
(Ostwald's process) —
4NH, (g) + 5 0,(g) —> 4NO(2)+ 6 H,0(g)
4NO (g) +0,— 4NO, (g
3NO, (¢) + H,0 () —> 2 HNO, + NO
FERE — WG URRERT Pt/ Rh 7T, am9— 500 K,
THE—9 TR |




7. awifyar @& fawfo @ gav fafRr (Haber
Process) —
N,(g) + 3H,(g) — 2 NH, (g)
JoReE — YA farfrd Fe @ Mo @i & wu #, dma—
700 K. STd — 200 d¥AYS (atm) |
FTSfebel AT ATPAIFE IUveb q2 K,0 g ALO, Wi
@ W H|
8. dId ¥ Ugiad & Hyaww @ sfuiaw fafer
(Bergius Process) —
T (Coal) + H,(g) —— BTERITE! &1 AT
AP — BRP SAEES (Fe,0,). A9-750 K.
T — 200 dIIHAYS (atm) |

9. Tefi &I Fgefievor —
nCH, = CH, — [-CH,- CH,],
Teff diferefs

FaRE — TiCl, + R, Al (ST’ A1eT 3e)
10. IR (Molesses) ¥ VATl & fAmior #§ —

(2) C,.H,,0,, (aq) + H,O() o nvestise i,

(¥zpT)
CH,,0yaq) + CH 0 (aq)
(i) (pacH)
(b) CH,,0, (aq) —2*— 2 C.H.OH()+2 CO(g)
(o) (werifer)

o9 SRS — IdeH 9 wigad (de) gurgw, am-
208-303 K.
11, Tl ¥ Eta o1 P —
(a) TETH — Do, Hroey
(by ATee T —Ms T
(0) TP —2mEe L, gy
TERP —
(a) ST ((ERT oY), AT — 323333 K
(b) ATeed (ART), TU— 298303 K
(¢) WA (fR<), aU— 298303 K
12. SEURE ger fmior # —
2 C,H,0H () —> C,H,0CH, + H,0
AP — W H,80,, 19 — 413 K
13. i Uemisia 9 UHifew ama @ Fafor —
CH.OH (/) +0,(g) — CH,COOH (/) +H,0()
Sld SIS — HgebleAl THICgS

(Micoderma Aceti). 919 — 298—303 K.
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10.

1.

12;

13.

14.

Heayel fawg

g sifirfsraTt S wa 21 fem # aede g9 8 9T g,
stgernii sififrad weard €|
Y arffsmard s wA gRReferar # g fasmert #
(31T T 9eiT) W &1, Sepavia fEfEa s
2| AT IO SaT W e B 8
SIepATT TRl & 98 3rawe 59 1 g di
A R srfafipad wwe 9 9 BN andl &
(R,=R,), IR ArAT@we FEanl € |
R,= 3791 STATRT 2T 9T, R, = i iRt a1 o |
ATITIERIT TF (1) AAfHHRS G STl &1 Jr=Ear ReR
2 9l 21 (2) AG=0
fopeft Yt srfafsran &1 o fharenT uemt &
wfEa Tt & TOFEd & GHE ST €| 78
et g i gRT Wiuired geqrardl R @
T wEamar €1

Terel & WAT FT Hw=

arad (L #H)

S T AlRY ZqH = 1 BT 2
TR ferid (K) 27 UeR & 8 & —
ST AR Reries K| o 31if¥en & | Reie
szﬁ?‘r%‘\
KK =K/K,
ABT — K, = 10 sl &1 9 Fridia,
K, = udig aifffsbar &1 o frrdics
regraren Rerid &1 AF ¢

Afha game =

mA + m,B - = nC + nD
_ [ertor* _ P <Py
© [Alm [BIHL P P:k. » p):u,

K @ K # &/ K =K, (RT)™
R = 1% ReRie, T=1_% @19, An = Irel & T
Al B T — ANHBRPT B T At Br A=

—af an=0.K =K,

— 7fe An=+ve, K|3>K=

— afe An=—ve, Kp< K,
Wﬁw'rcﬁ(Kupr)aﬁaﬂ?aﬁa%WW
TR R 2T Bear, Mvad 99 w® Rer 2. 21
wreTaRen 3 feEfefad eRE yATeT wRd £
A=, TF, a9 g 1k i e 9w
T T | BRTE 9 STe Ud A draRen
# 2§, S fauani s ¥ v 9 aifere wravemd



15.

16.

1

18.

B £

ATRITARRI & e fobdT T sraven wr rwmf®s
e frem @iee g {28 T | srguTd &
rer dfer a1 afafkar |fdr (Qc) Fed 21

[se=] [sem=]

Q=r—+—- a K =——+—

* [ufirre | ¢ [ofrm ],

afe—Qc =K. a1 sifafsan ar=r # el 21

Qc > K. a1 afafran wedia faem 4 afeq srfi|
Qc < K. a1 aifafsan smr faem # afed erfi

(1) Hy+ 1, = 2 HI 3 & fw an=0
452

(a=xX)b=-x)

(2) 2HI —— H, + L afafpar & faw an=0

Kp=Kc=

X:
(a = 2x)?
(3) PCl, = PCL, +CL,
stfafar & fow An = +ve
\: le

=——— @ Kp=——-—
(a—-x)V a’-x*

Kp=Kec=

¢

X o ‘\v’:cL

JP
(4) N, + 3H, —— 2NH,
faferar & U An = —ve

4x*V?

16"(24:3
s -
27(1-x)"

P 270X

xv_ixP

oIt @ A= — |rgmEeen | 6 ueef & ua
At 1 Wil e faafd g &y
D, -D,

\:D”(nﬁl)
wr—emafere @1 Fras— arraven w e e
% T, TG AT Fr=dT § 9Rad S U Aqre W
o9 foen 4 fovenfaq =1 omar g, fora fawm 4 9w
qf¥ad= @1 v e 81 W ¢
AT & GHIG— NHPRD & Arsal 4 g 4
AT 3T faem # foRenfua g € Safe 9are @
T W gy 31w e o fovenfoa s €
TME BT GAE — @ H ghy A= el arogi
o FH MBI H IR T4 T H FATH FA AR
W arferp aropert 7 R favenfyd g 1
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19,

20.

21

(ar) =Af¥erar (N) =

(&) Arerzer (M) =

(/) Hrelerdt (m)=

22.

23,

24,

25.

s F SeTE <A1 & ARl @ HeE wAe 5

R AR T9 & UG 9 AT 2|

GIERCO RIS

(31) Frwendy arfifsran & fog —

am # gie— w IR & argdd Bl B |

A9 H FHH— 3T AMEHAT & erdH Bl 8 |

(@) wHearemdt sifafpar & forg —

a # gig— e aaffear & srqdma gl 2

am # s el srffEear & o B 2

<1 AT &1 ¥ il sl (garel) @ wwid Mo

faera= weam 2|

faerae #1 uraven faarae @ waven B 2 =9

R W faeraHt &1 9 faews wa faeeq @ 9

faerae & avffepa fopan i 21

fereraT &1 W= dr &1 AEeIe w9 H AT, AeRdn

¥ @ fhar o 2

faera geTel @ geaidl @ |
faers &1 amyed (L #)

foreta gl & Wit @ wwEn
faeras @t smead (L W)

faeta gerrt & el ®F |
faarrs &1 R (Kg #)
ge feram faed fad T a9 vd 39 W e e
faerg = =T S W, Wy 9o deardr § qu
T8 faemm fad e w3 am ud g w e @
31 31féies AT Hiell S W |, sy faere weardr
2|
q uarel @ T e s & eeEnd
RIS U ATATCAd w9 9 aTaRafid vEd gu A
2 T1 I8 IReeAT ISR HEandl 2|
e TRl & R U IS0 I qere: <1 a1
# forfora fosar wmar 2 —

(1) AR SR (@) fawART ISR |
PR & M T ISR FAfafaaiaiag ger
@ BB —

(31) EMTHE ST
(%) T IR

(@) oD I
(@) R s

26, IUTEDI 1 T~ SErT | SgnT fHar W 2



aregraref gy

Eﬂﬁﬁﬁw—

Ty crfirfsran # wr= enfia &1 o @ ol § fF —
(a1) FeFaTRR®T T SRS S AFSal W 81 Il 8 |
(@) arr g g arffharst @ < w8 wrd
() e &R Wil <=1 aifafsad o= &1 S £ |
(@) welta arfafsar @ <% 3 &1 o 21

. sfafkar 2 NO, + Cl, = 2 NOCl,, & ferg
=y Reid ( l\c) G2l Ea\—rrzﬁ g -
[2NOCI] . [NOCI)?
Ke=———M~ = b -]
) Ke=pnona @ = Norer]
. [NOCIf _[NOCIF
) Ke=morar X =mop+ion

. ﬁmﬁf@ﬁﬁﬁmmﬁK*K a2 -

@) H,+L, =22HI (@ N, +0,;\2N0

(W) N,+3H, ==2NH, (8) 2HI = H, +1,

. uf?aaﬁ‘ri?b—mﬁ +1, —‘ZHIWﬁaIﬁHHH

b HIeT I, %ﬁaﬁ%ammmﬂwmew\
HieT uTed B9 ¥ it el @ fre Ke @1 6 gm-

2x 4x

®) G—axb-n @ G-
2x° 4x°

(%) (a=x)(b-x) @ (a-x)(b-x)

. fe fFrafafeg afafear v a< w9 81 @1

TRIT HTRITeReN R et &1 P Ud PCL, @ faarer b
AETXE -
PCly,, == PCL, + Cly,

a1 g9 sifdfhar § @1 PCL, anfiid <1a g —

(a1)

(x+1) X
& @ &+

P

(x+1) (x=1)
(%) 1 R

- (<)
(x=1) 3
. iy a9 w® oW sifafEE @ weear gedl &
arm feRid —

(@) sgam & @) "wedr &

() ewrfad wEaT & (T) UEe g & fhe 'ear
. S0, SO, # SffaRiihRor &Y Y 9 6 & Haw
IRl Widee & —

aifafiFan 2 80,+ 0, = 2 SO, + QKCal

G A
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10.

11.

12,

13.

14.

15.

(@) fr=1 am g =1 2@ (@) f=1 99 9 9= T
(W) Sea M 9 9= 9@ (S) S= A g 9 T
TSR Fp # W I BT TG e W § wife—
(@) S 38l aeE faaRa Bl 2

(@) =@ 29 W B AGH a1 a1 8

(W) U 921 AT 9gad Bl 8

(T) BFR B I T BT TG I & ST 2 |
Hiere faerm g8 faerm gar 2 e 1 e faeta

T BT & —
(a1) 1000 g faoms § (@) 1 L faamas 4
(W) 1 L faere= # (®) 224 L faee=

8 g WISAH TEIAARS & diday 1 L faeras
AR ST 8 | S9! Hierwar srfl —

(31) 0.2 mol/L (@) 0.4 mol/L

(¥) 0.04 mol/L (2) 0.80 mol/L
FermferRad & foraas fou famedt faeram @t \rsar am
¥ fpiv T2t Fet —

(1) Ao (@) e

(%) Hieteran () 379 ¥ ®Ig =8
Fyferftaa % 3 SERE @1 srfiererfors 1o 98 8-
(a7) IERE BT IEAME FIST AT BT 2
(@) SR AR BT TN HeaT 8

() SORE B U SIUNH BT 37eq 71T B AT B
(2) SSRE R W= AE0T JUHATHIT J8al &
oo & W wAfT STRT BT SSTERT B

(&) 2 H,0() M4, 2H,0()+0

5 (8)

@ 280,(5) =—
(W) 2 80,1t 0y 0y 2 SOW

(=) Hz(g)+ CZH-I(g) Mo CQHﬁtg)

T I HI IATEIT 8 —

(1) NO &1 NO, # aiferirereor

(@) S0, &1 SO, # siferrehvor

(") KCIO, &1 KCI d21 O, # siqeed

(@) sifeiferen e @1 3/l KMnO,, BT SifeRiTe=er
IORE AT WG AMGRAT / weE 38 W €|
fopfafiad § ¥ rar {[ﬁﬁ & (Mismatched) & —

Xg)

() TiCl, +Al(C,Hy), qE D IEl
(@) v,0, : BUN—dT¥ WhH
(%) Frama : BIEETSER
(@) CuCl, ;S T



SfTAEFRIAS AT —
16. TepAYITY AT @ aRHTT vd U R forffag |
17. WfHa gemE o g forfiag |
18, fr=iforRaaforian afifrar & fow Kp 9 Ke #
T ferfan —
PCl, = PCL+Cl,
19, frr=fafaa s v 2 w1 e —
afd A, + B,= 2AB sififirn & forv amr Remish

o | 1
Ke & 4 arfafira EA:+EB: ;\ABWW

Remis (Ke)'2 &R

20, arfafsran 97 (29) @7 sore faRag |

21, 97 ReRid &1 A 7 HRe! W R e & 2

22, foferfiaa arff & forw W Remiept &1 361
fafae —  PCl, = PCL, + Cl,

23, AR &I YHIfad &= et PRep ferfiau |

24. W19 Qc > Kc ® o affemar fa f3wm # enrw
BOM |

25, e fansy w27

26. U TIe &1 IeTexvT difure fowni faams s a
foerar ¥ &

27, HiciRen &1 gy S|

28. WieTeral &1 g forav |

29, SANGF fFT Fed 27

30. WA G fawARfT SSROT &1 gh—uF SarEver S |

31. TP 9 SSRE a9 ¥ 7 aed 87

32, URd IR FT TH FeERT ST

33, ARG & &1 IYANT fafa |

TYRRIHS I —

34, IR TR B GRETT ST vd SeTEver
R 9! e yahfa & we Hifv |

35. F& Ul BhT & R F1 SamEr Afed we
T |

36. o7 Reric 9 W Rerie # afar we $fomw |

a7. frrfafaa afafiran &1 armawer w fer 3@ w®
arferar 1 fierT &1 e W S —
PCl, = PCL +Cl,

38. PCL o faiTor | a1 gfes ¥ srrfeen # fexenfie
B 7T € | FHROT IS BT |

39. Fr=feTiaa sifafdar sy oy <19 4 gies 3 qrareren
forar e ¥ farenfua eFil? we @ —
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N,+3H, = 2NH,
40. <@ # gig & w60 Bl g9 faarget § e
Fait gedl & 7 T B |
41, AN gfE ¥ Fwendr efafEmei & foy W &
e @1 fo=m &1 SR Afed v By |
az. frefofaa afafen wmat @ fau Ke & aoiw
ferfag —
(a1 2H,,+CO,, 1 CH,0H,,,
(@) NZOM)# QNO2
(‘H) 2802;g)+02(g1\:\ Z"SOR(g)

43, A9 2 Hzm+ CO(L,) — CHSOH(E) TR =t
AT FaTEd —
(@) H, e w (@) CH,OH faH

44, AMAHT N, + 3 H, = 2NH, + QKJ # a9 a3
FT I & IS IR T TATT T 2

45. SHedT Ud HIeNdT & 3 & SV oey WK
P |

46. FIeR fIeaH 9 Aietdl faeae & 3R &1 I BHIfoTY |

47. wifafFar CH,COOC,H, + H,0 — CH,COOH
+ C,H,OH U ¥ €[4 BIeil €, febeg a8 # <1 &1
STl 2 | (Hehd : wad)

48. FEIRIBTH @l 2 wfeera verdte et i drde #
FIT @ AT &7

49, Fr=feriaa &1 gafora @ifog —

T A w™ B
(@) r=r, (1) AR A=
(b) Kp=Ke (i) N,+0,=2NO
(¢) afsha gam= (iii) SATRITERRIT

(d) X,Y,, = XY, +0.5 X, (vi) Kp=Kc(RT)""2

© X, +1.5Y,, =XY,, ) Kp=Kc(RT)™?
50. 3rfiferiead Afaferar & TR Pifew —

Ny Oy 7= 2NO, AH>0

R W) FrEferfad affadsT &1 geg gaey —

(®) @ TERT W (@) @9 FHH T ST

2(g)

freememE e -

51. T-URIIIQ & F1W &1 Soold DI, T ol—3Tifery
g & srgar Fr=fefiad & g Sife -
(@) %1 @1 fadadr w g &1 g
(@) 39 & TaTi® X T4 B T
(W) arfafar N,+ 3 H, = 2 NH, + Q KI &1
JATFATEREN UY S9 @ WATG @ [AdeEr Sy |



52,

53.

54,

55.

Kp @ K ¥ ey wnfia #iferg aen amr Remis
@ ATIART B qoiF B |

An > 0 aTelT rfafRar & 9T B TS S9SN da
Kpd Ke & [0 &ioidh o1 BIfoly eI |r=Imaen
TR frferiad BREl & gATal B AR HITT—
(37) =T T 99T (@) T y91g

(@) arfpa 1 R w (@) 919 @1y
fae fhed YR & B0 € Udd &1 Uh—Ud
FeTexer T Fe faeram i ArEdr B e B
@1 Frefafag faftrat @ g7 9fEa aren S -
(a7) rderan (@) W= () WreTerar
TARE & BRIART & AR T SR BT IS0
wfga giffawor Sy vd SaRe & siefs 7w
T IEIE |iRd quiF B |

Iifees g —

56.

B

58.

59,

60.

61.

WA 280, + 0,,, 7= 280, & ffw 450 K W
K =20 10" bar 8| ¥ 9 W Ke &1 H17 =19
BT | TV (7.47 x 101 M)
PCI, T 2 HieT faRITToTe EIeT € | |r=imasen o Cl, &
04 WISl §91| ARG UTE H AT 1 el &
rTaRel i &1 7 gReferd e |

Fax (1 < 107
faftaa au o aifafsar 2A = B+ C & forg |
ReRies BT A | x 107 21 BIC &1 91 Fr=din
FAI: 1.2 1077 3.0 107 mol L B [A] T 719
T BIRAT | N (6.0 x 107
N0, ,, == 2NO,,, 3w & forg e
W N,0, @1 NO, @1 A=y &0 4.8 x 1072
TqAT 1.2 % 10 mol L' | arfifrar & fore Ke @t
A BRI | T (3% 107 mol LY
H,PO, faera= b1 Hieteal = 3 M & 1 S ATeefel
T BITAY (3 DI &Rl = 3) SN :9 N
aififhar 2 NH, == N, + 3 H, & fare feedl ama o
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a ferid (K) &1 79 20 21 S am W
fFr=ferfiaa sifafibar & fov ar ReRris & 99 &1
AOTAT H |
N, +3 H,= 2 NH, TR : 0.05
62. fpit @m0 T &fAfRAr H, ~ I, = 2 HI @1
HrRIEReT | H,, 1, 91 HI & <o A 0.2 g,
9525 g AT 44.8 g U T | AT NeRid @1 TOMHT
BIAT | FR : 3267
63. % AfAfhaT 3H, + N, == 2NH, # H, @I N, &
313 ST AT 0.4 UG 0.8 atm & | 40T YUrTe] a1
T T 28 atm © | AT W AT ARACSA &
# fed T &1 A K P1 A @ Eem ? )
JT : 50 atm
64, Bl @19 21 4 atm &1 W PCL 10% faznfra grar
21 S 99 W B9 @ @ e #if e w
PCI, 20% fo=ifora gmm | JTR 1 097 atm
65. N/20 %R I Fothe Tt a9 & o 250 mL
el # 3@ b U HieH wIfRu? STR: 49 g
66. 5.15 g WIfSTW FMIES HT 500 mL STer ¥ Grer 727
21 33 T @7 |ieikar 7 0T BIRY | (Na=23.
Br=80) 9T 1 01 M
67. 0.1 M WIfgZH Prae (Na,CO,) Faers o= &
g 500 mL 911 % foremt 7 Fisfar Aifsem FEme
HeHT 777 ? (Na=23. 0=16, C=12)
§T¥ : 53 g
68. 40 g HINSH ATST B 250 g TA H °IAT ST & |
T e @1 Areterar F@T gFM? (Na=23. 0=16.
H=1) GIR ' 4 m
69. Ricaw ArEee &l 2 m fRAerm a1 & v 200 g Set
# fohreT feaR AEge =TT TS? (Ag= 108. N =
14.0=16) JER : 68
FTAHTT
1.@ 2@ 3 4@ 5@ 6@ 7@
8.8 9 (@ 10. @) 1. (W) 12 @) 13. (W) 14. @)
15. (@)




