BRI

9 T o AT o IYEN A9

f9d TS dichiereh SIfRar o <kl
qftfira Y Teh;

safafsman am i tffsraen] sre@n Sae)
I Tsd § T9T o 91 ufiedd o 9% |
fora weh ;

YR qun Sifea sAfafsmansti § fadg e
T,
aAfafemaneti w1 enfueerar 9en ife ° 3@
‘eh_{w;

7 feeris A1 GRS Y Geh;

97 freris W rfufeashi =i |igar, a9
qAT IATH 1 AT 1 FuiA T gk
I U UM Wife i Afafohansti o fag
HHTR{CTd o HHIHOT ohi Sgerd ht il
I U YU WHife i Afafemanst o fag
77 frerisr o1 fAeor & ga;

Hoezar (Collision Theory) T UM
T Teh|

Ucheh
)

0)

o> = o> Ir\\
LGN len Sl Fglenl

“TraTafien SerTiaat g0 98 WHEH W WETIAr @At & fok erfufmarg
é)‘ﬁg??ﬁ‘ﬁ“l”

WRA WEHIgE €9 4 URedd 9 Hetd o ¢l THRfTE
sifafsran g fafdmse i 9 e w=ied w1 1= TN © e fafe=
vl W fEdd g B R waEtte sfufeer § e
frefafad qea S 1 99T i o—

&) qEEHe Afafwar BF w1 99e i, St fh semfast |
fruffid =1 ST Gehdt 8 (319 SHd © foF o) 919 wd €@ W
S erfufsan o faw AG < 0 Bt ® = sAfufswan durea gt
?);

@) frg dm a Afafean grft, 39 qamafe o 9 fauifa
e ST Wehdl T

) Afafewan w1 9 stefq sifufean gR wrEERen 9% wEed H
T 9re 99|

T stfafewar &l qui &9 9 wHeH o fau sifafwan =t
HOTedn qA W oF WY-91Y 39k o a1 39! fuiia s
I FRHT Fl AT THA & § Teaqul 71 SIeoned- wF
T gt fuifa e € fF @ a9l fhat oie @we (Spoil)
BIM? Sfd 9 oh T 3itsr /A el 9erel ohd 3feRey fer e
o] T S5 § 26 o €8 w1 X sy el et 82 2
ot we 1 SR e foTE w1 SS9 vmar gr e €, e
srfferan o qen THen! fomantafy w1 eteaa fewan s €, 5@
O SenTaat %ed &1 'Kinetics' (SeTIfaeh!) Weg ohi
ST ek 9 o 9% 'Kinesis' § g8 € Torent e1ef giar € i
AR ohelel SATA(HT 1 FHEAA! il @ Sielfeh TEE(Th
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Fefaer sifafswar &t T STt {1 SSrewned FEmiaRTg iee uid ¢ f R
1 Tw1ge ¥ gRafdd foran <1 Tohar € W arda ® 39 ufiad i fd 5ot og
Bt € for afterds faogpar oft uftafama =t eran era: sifuspter < gwee @ &
‘€T T € € @l | IenTiaen T S1eIE | chelel UM SR % A
I e R o e
sAfafsman o & afted= o S el @1 Fw FHRE Y iK1, 9, 9 qel
IARE AfAfRaT & A I gfad A 1 TS TR W AR & ugrel
fepait amn W sreren fafia g8 @ oI seh Suvi stean ffifa g 1 o
Bt 21 onfrasr TR W sifufswman it feanfafy §, guee w7 el et o
o= qen St i wiwfea #id g foer-famsl fhan s 2|

39 Usheh |, Y A9THa o 39d T dichlioreh o7 a2 38 Yiferd i
aTel FHRI T FHIT w1 Goeeak (Collision Theory) o foma § F
RTR SHHR off 5od § ¢ ] 9enfy 3 Taen! THeH % fau, oEv, 79 ted
sifafsren a1 o oo o Tme|

3.1 RmEkE® & kA, S st sifufward srafue dig wfd 9 @it 1 swond,
Waﬂ foeer A1gee o Sefg faeem # difeam FaREe &1 Sel™ |qquﬁﬂﬁﬁ
foeer Faee 1 st stfaels siar 81 SO SR Fw sifufward aga we

eIt €, SH— o1 9 a1 Surefa § @i WS ol o sifafma et

off Bl & S HeFm o © Bl ®, SW— 3&[-YMehU 1 Uil qel wrE

AT 1 AT Feoleh Herl shi SAfAfehanati o 31 S0 Wie Wehdl €7

39 Sd € B foh wnfera amed i ifa i suent frafq ufads stemn

e oo § @9 1 T g0 % o Hed 9 o hd §1 56 YR 9 fendlt

sifuferan &1 7ifa steran o &t Sohts 9Hg H Ifufshaehl STUEn SRS i ikl

o ufterds o w9 § gRefua frean st wehar €1 fien gewsar o fag 5@

(i) forelt T sifafsraen =1 Tixa1 ¥ g™ &1 I L@
(ii) forelt T g 1 @igal ® iy # R ok gR = wW@ L
T e SAfE W TE HEd g faer R smae fer
sifafFas R &1 TF Hid A€ P &1 T& O (idd & ¢l
R—>P
I THT ¢, T ¢, W R T P ! FWigdQ %A: [R], T [P], T [R],
T [P, B e
At =t,-t,
A[R] = [R],- [R],
A[P] = [P],- [P],

LSIREMERIGE
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S TRl H FgT HItSH Aok Figdl 79 HI & fI0 Tga feoman S 2

Rﬁm%ﬁﬁﬂ=Rﬁmﬁm:—@
gHT At

(3.1)

Pﬁ%ﬁquﬁmﬁq&g:erpl

T At

Fifer Afafsraemi ®1 disdr wedl § oW: A[R] Th RUTHS OH1 El

Afafsran a7 1 TR TET W WW e o faT W -1 ¥ TOn & @

iAo 3.1 qe 3.2 i|d aifufwar 9w, r,, i fEfd #W@ Fosied

sifaferan o eIfsifsrarent steran SRl o Wigal URad qen TRedd | Uoged 9Hd
w feft #xar © (Fet 3.1)1

(3.2)

[R],—
d[P]
T Mo = g7~ = O (P)
E | AR _—{RHRJ} E W
) av At - (tz_tj)
[R5 ' -
F T >3 Sl
. ak - d[R] y )
o | Mew™ Q¢ = 09 E AlP]
% AN . T A[f] _ [P(i]: 1[51
diR] [P] < At> Y .
<_T>
— t, t, t
T (5) ——> A (s) —
(=h)

(@)

fer 3.1— sfufspar w1 drelfors T Siigd &

srfuferar o i geTEAl

iRt 3.1 W 3.2 § W © T Afafeman o & sehrE, Wigar 99F | 2
3TN, IS Wigdl 1 367E mol L U1 THT I IS Yohe § off ST
ffeman o o1 g mol L' s et denfy, Tt stfufsmanet o St T4 o
Higl AR <6 R ek 1 Sl &, e o7 1 1 atm s - @il RO 3.1
Y € 3@ W Gehal € b G o 1AM 1.90 x 10 *mol L' s W
0.40 x 10 * mol L™'s™ o wex 8 qenfy afrga o et efor ox stfufsman am
% = H ok AT T TR Bl Fehdl Hiifeh o9 FHATTIA o folg SHehT

65, TEEfH TR
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samoor 3.1 CHoCl (SAfed wrige) =it fafq=t wma w <t 7 wigarei 9 aqfwm\

t/s

C,H,Cl + H,0 — C,H,OH + HCI & foe fafe= wwaiaret ® oied o st o

ifsra)
0

50 100

150

200 300 400

700 800

[C,H,Cl]/mol L' 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439 0.0210 0.017

zar 79 fafy= gueiquel W 9igd o 9Rads 1 AT R Ghd © o7d: 89 Sd o,

A[R] &1 At § 91T ST J1d T Gehd B (TR 3.1)1

RO 3.1- Ffect FANEE & Wl AUGESH 1 @A A

0.100 0.0905 0 50 1.90
0.0905 0.0820 50 100 1.70
0.0820 0.0741 100 | 150 1.58
0.0741 0.0671 150 | 200 1.40
0.0671 0.0549 200 | 300 1.22
0.0549 0.0439 300 | 400 1.10
0.0439 0.0335 400 | 500 1.04
0.0210 0.017 700 | 800 0.4
-
A
ORI T E B, SEY ¥ STuRafdd W SEfe e ok TRl eror W AT e
T o Toq Areerfutes o ST feman Siran €1 39 &9 foret atfoery wwiave dt
(ST At I T SR SR ©) % fau oigd 9 g 9| Y g €1 e
Tfordta €9 H o7d g&H dt o oy drearfures o ot frefafed g 9 s
I -
_ —AIR] _ A[P]
TN T A (3.3)
S At— 0
_—dR _dP|
Mhos =740 " dr
Y UM G, R 191 P H § et o off Wiga-99g ok W Tl @ gig
T A1 SHeh @Il 1 U1 hieh TG fohan ST Tehal € (o1 3.2) 1 ST 3.1
WA foeH 66
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H 600 e W, 1 AF <A FANGES 1 Higdl Tl THI o HeA oIk
g F T F TH & T (=600 s W G% R TH TR W@ Gied

g (fax 3.2)1
0.12
T 0.1
— 008
2
T 006 \\
L \ t 4 600 Sec ™
9) 0.04 \jﬁ&ﬁﬂiﬁ T
0.02 4‘ >
0
o 3.2— fee FaRES (C,H,Cl) & 200 400 600 800 1000
S HqHST FH AT AT T (s) g
o5t Y@ 1 e e 3 1§ <l 7

3Ad: 600 s -

L e (0.0165 -0.037)mol L™
st (800 - 400)s
=5.12x10°molLs™

t=250s W r._=1.22%x10*molL's™

inst

t=350s W r._.=10%x10"molL's"

inst

t=450s W 1, ,=6.4% 10 "molL"'s"

19 sifafshar Hg(l) + Cl,(g) - HgCl,(s) W fa=R & &1 3 sifufswman o
Affsrarer o Scarel o WigfeRaiiel omeh THH 1 31d: T i o ferg—
-AHg] _ -AIClL,] _ A[HgCL,]

At At At

31Ifq foreht eAfuiforerek 0t WigaT H T &1 T I 1 Hgd HT ghg i
% TAM Bl 21 g Frefefead sifafean § HI o < dict sosifed el H,
A I, § ¥ Y 1 TH Hiel 3 e

2HI(g) — H,(g) + 1,(g)

o srfafmaet o sifufras v okl o wisfRarHe Tones a9 =&
B, 3ok a7 ! T H ok forw frdt off eifufsrass 1 digar § & &t

67y THEEfH TR

Afafsar o =
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T ran fRdt off ITg FT Wigdl | gfg HT T A1 HAW: IToh SR AMIST
T ¥ A A 2| ST SIE H HI HT Figal H wE FT R, H, ST
1 digal ¥ gfg # WY T T 316: 3% GHH S o foIw A[HI] 1 2 9

AT 3 B
e __LAHI _ AH,] _ AlL]
T Fem = 2 At At At
3 YR © arfufeman—
5Br-(aq) + BrO;(aq) + 6H"(aq) — 3Br,(aq) + 3H,0(1) ED foq
sifiafaar g = - LABrl _ _ABrogl_ 1 AH']_1A[Br] _ 1 AH,0]
5 At At 6 At 3 At 3 At

foddt Tt stfaferan o ferq @igar onferr <@ & FuEoR e ], or:
arfaferan AT =t Afyste s1Uen Ig o 27T g9 | uRedd &t R 9 A
o S TR B

SEERUT3.2 318 K W N,O, o 398 &1 Ak 1 1=, CCl, fae= d N,O,
T o6 A9 R fefan T R ¥ N, O, 1 Higar 2.33 mol L o St 184 fie
9% TeFR 2.08 mol L' ® | u® Afufman freafafed diexor & R
et &
2N, 0, (8) — 4 NO,(g) + O,(g)
79 ifufshan o foru ofed o & oM S, fael qon Wohel o U H wifSwl =W
T 3T § NO,, o ST i X 1 2

g shem dm=L _ANOs]

2 At
__1 (2.08-2.33)molL"

2 184 min

=6.79 x 10 mol Lfl/min
=(6.79 x 10 * mol L' min") x (60 min/1h)
=4.07% 102> mol L' /h
=6.79 x 10 *mol L' x 1min/60s
=1.13x 10°mol L''s™

e oJH W’ fh—
g = L A[NO,]
4 At
A[N02]=

~ 6.79 x 10 * x 4 mol L'min™" = 2.72 x 10 mol L 'min"

LIREMERIGE
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agARRT g9a

3.1 R P, stfafean o fow 21fyeras &1 @igar 0.03M § 25 fae o qfiafdd & 2 0.02M &
S Bl 3Ta 3T T UM Wehe de fHee 31 seEedl | wifeu

3.2 2A - I, AfAfeHa § A 1 Figdl 10 72 § 0.5 mol L ¥ 52 % 0.4 mol L™ & Sl
21 =9 TGO o foru SAfafsmen 9F 1 UM it

3.2 ztAfear Aot B Tl sfafren 3 urifies ftfefr, S9— sfufras )

oA AT TOTED

3.2.1 arfafeRar o ot
Higar W fewar

3,22 97 &N TE AT
Teertien

qigd (7 o ged # T@), a9 den 3ae WA
Il B

fordt feu U a9 W AfafeRan o, T rUen o ifufshaehi qen ScurRl i
igare W 99 8 wehar g1 Afufswan A w1 efufmaent 1 "igar & q&l |
frequr a1 fem (Rate Law) 8ardl €1 30 a7 GHIhIT 19 a7 oHish off
Fed
Groft 3.1 o 9RO T g9 € fob To o Wil S-S fafsh el i |
edl €, fdfsman o sear S € sHeh fauda erfufwan o wmrEa:,
srfufsreest @t digar & gfg eF @ sgar 21 3ra: sifafewan w1 an sifufmaent wt
igar W sk s 2
T 9HH 3TfHfshan—
aA+bB—->cC+dD
R foear R 9 a, b, ¢ a1 d f9fsFael Td IR & =iefwnare
ToTleR &1 TH ATlHAT o forq o sEsten B
T o [A]F[B]Y (3.4)
Tl HIdieh x q1 y LRI e (a 991 b) o UM 3teer f9= &
Gohd B1 I GHIHTOT i gH 7 &9 A for@ Terd B
a1 = ke [A]° [B)Y (3.47%)

d(r) P,
_T_k[A] [BI] (3.4 @)

G0 3.4 (@) i 3Taehel o THIEHTUT Sed €| F8T fc T feerisn
g 58 9 fertes #ed €1 3.4 S T w1 S R stfufwan 9
ffenarehl o1 Higal § Heae Tofud sidl @, a1 90 21ere o sl Thed 2|
ata: AT Foram o wiees BT § Ty el srfaferam o 3 @t stfurfaraant
i HIeT |igdT oF U UL i3 Hdieh oTTehT ekl hid ¢ o8 fendll Gefera
TS Ao ¥ et o Eigfehaldiel TuTieh oF THM 3Terar
=t oft 2 HeRa €

I[N ok faw eAfafsran—

2 NO (g + O, (g) - 2NO, (g)

69, TAEME FerTias
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=9 Afferan oF o o1 fAeior o @ feel ue stfufsaes ot wigar 1 fer
WA U W AMAThash 1 WEd H IRacd Fion, S12@1 a1 SATfshaei i
Higar afefdd sieh, IRIH TEdel o hed o ®9 § Y Hehd B IROMH
groft 3.2 # feu 7w B
AR 3.2— NO, & favem &1 urfae am

1. 0.30 0.30 0.096
2. 0.60 0.30 0.384
3. 0.30 0.60 0.192
4. 0.60 0.60 0.768

aftom | T ufefad g @ 7R S O, w1 |isdn feer TRt NO &
igal A R W @ qd eifufear o yRfas 9n § WR % Uk
(0.096molL™'s ' ¥ 0.384 mol L''s ™) ¥ gfg Bidt €1 7g gwifan & o o
NO 1 Higal o aiithel W R el 81 & NO &1 wigen feer i st €
T O, T Hisdl FA! F1 S T Ta AfAlHaT A7 1 A e Afaferan o
1 O, 1 gl H1 Th =0 W iz i 81 o1a: 39 atfafswan o forw o
YT ET—

a7 = I [NOJ’[O,]

waﬁwwmwwﬂw—%%moﬁ%lmﬁmw%l

39 Afafewan o wrifien stierel | e S THieRor | Higdresl o ST s
A, Fafera sifafeman o wigaret o wifwardidl sl & 9HE 2 F5 3

SerERu frreforfad -
arfafeman YTAiTeR S HHreRtoT
1. CHCI, + Cl, - CCl, + HCI T = k [CHCL,] [CL,]"

2. CH,COOC,H, + H,0 - CH, COOH + C,H.OH 37 = k [CH, COOC,H,] [H,0]°
= rfufmaneti o digar usi o =i TEiRIor | Sufkerd wifhdrdie! ot
¥ fi=1 € °m: ¥9 %E Hahd &

a7 frm &1 frd Ggfora SIRIfRaT &1 3@*T YR T&1 far ST qehr,
T gHeHT (R Ggiiow &9 G TE: dfew g &9 B s g

3.2.3 ITFTeRaT Al ShIfE 3 TH 3.4 (F) H-—
a7 = ke [A]"[B)Y

xTE y 3 &ed ® fop etfufsran =1 o, A @1e/en B o igal ufte 9
Y gfad B €1 TR 3.4 (F) | T Q! B AN x+ y At

RIS RERIEET A
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Tl Hife 1 o HIAN € Selleh x qUN y HAN: A qel B ok ufa saffepan =i
Fife & TR H

31a: ferelt srfuferan o am fram sisre o wga AigAtstl o Tdiel T
Tt 3@ rfuferan it wife gt &1 sifafwan &t #1fe 0, 1, 2, 3 1
fqreren off 81 Wendl €1 eAfaferan 1 whife o =1 B 1 o1ef € o erfufeman
a1 sifafsharhl o1 wigd W FeR T2 s

SEERUN 3.3 3 sffufshanaii sl ool whife 1 TMUFT HIfSY o1 a7 F5eh ©—

(F) T =k [A]* [B]?

(@) 3 =k [AP? [B]

gl (=)

(@)

9 =k [AF [BF; PO RN =x+y

;e HE = é+g=2 = a1 fyd wife

el whife =§+(—1)=% 31AIq 375 hife

Tferd TEEE SHiehon, Sfafwa e 8 W R; sheh Wl fesor weft
f T e wl; Hiif fove € wE el v 9= | ol B ¥ U W
" g arelt sfafmanet w1 wrerfues s1fufwand (Elementary Reactions)
FEd 1 <& et rfufrand t 9% ® 7 ©f; afesw %S i § G el s
A, a9 uE rfafsmeneti 1 wifeer srfafsamd (Complex Reactions)
Fed ¢ ¥ AfalRaTd FHARE (S, T F CO, 791 H,0 W 3ToRfehior e
At gai gH 58 Teshleld, Tfeserse den o1t s 7)) , faudia sifafewand
d uwd  SAfufRaTd (S WiMlal o TSRl g StieiTgaImiie qe
PSSR b1 a1) €l Fehal &

am feoian it geREAT—

Teh 9HH 3ifefshan—
aA+bB->cC+dD @ fau
o = ke (A)* (B)"

SRl x + y = n = Afafwan =1 Hife
o = o _ i 1
[AF[B]Y ¥H3F (Han)”
Higdl Td GH3 1 SI Zh1E mol L' T s o1 W fafa= srffsmaneti o fau
I T gahTgAl Trelt 3.3 H @it M 2

w [A]=[B]

7l TEEMHR TR
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AR 3.3- o feawis @t gaREAr

arfferan wife o feeiar @t g
mol L x 1 =molL's™!
NG wife 1yt 0 s (mOlL_l)O
molL " 1 _ g
Jem whife SAfafma 1 < (mol L") =
molL " 1 =mol 'Ls™
f@?‘ﬁ_&f ife srfaferan 2 s (mOlL_l)Z -

G&E01 3.4 fqfafaa am feriarl 9 1fyfewan wife &t qg=m Sifau—
(i) k=2.3%x10°Lmol 's™
(i) k=3x10"s"

s (i) fed =ife sifafeen & o feeie #1 5@ L mol ! s ' &6t 8, o1:
k=2.3%x10° Lmol ‘s fgfta =ife sifufman =1 frsfya s 2

(ii) werm wife sifaferan o am foriw &1 s s | B 21 o :
k=3x10 ‘s voH ife sifafsman 1 frefua s 2

3.2.4 arfafeRar =t srfufsran &1 Tk o= o, 8 enfrasar wed €, sifufwan =t famanfafy
arTfraeRar e H HerEdr sl ¢ Wi arfuferar ¥ amr o arelt wivfier (R,
3MEA AT 0] ) S Toh Teh W WoEE oF Fora®d THEfeh STraferarn
AT &, ot WG Rt TRATRaT sl 2MTfUerehar shegd &1 9 eifafhar o Shaat
T SIS Hore @ SAfulEe Uk S weed €, Seend— ity
TGS T SATE
NH,NO, - N, + 2H,0
fg-mmmuyes rfufswmansti © weh @1l < wfviT w1 Goee e €, SqeTone—
BEGSH STEIeRe 1 forsH
2HI - H, +1,
- sfufwnet § ww we de el % gaee g €, Su-
2NO + O, — 2NO,
Sfea fo=ma o e 1 9 ifess Tuew oF W Wy gueg o IWd
Afiehd B 1 oAl STedd A el 81 o7 1oy enfoeshar @ sifufewmang
agd il © SR i wfd @ wedt €)
W YhR T ® T wifea sifufwarg fmen wisfrandidl e o 6=
Y aferk 0] B9 €, 3 U @ S uel H e =Ry, SH—
KCIO, + 6FeSO, + 3H,S0, — KCI + 3Fe,(SO,),+ 3H,0
Tg e St SO AR W <9M HIfE w1 enfed et ©, ared | fgd

WA faam g2
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Fife w1 erffeman 21 98 s @ for =g erfufsman s ol o "o et 81 %A
1 ug ot Afufsman o i i wear €, 39 99 i SR ed stfufwar o
fopanfafer 1 Ad ok 3 Tehd €SS & fau Rl < wfeifar o S
FT A T ok g HS ok R el it 71 ek 5 weRR e
H1 F o SR o T A 9% g TR e €, f59 9w faiten uw
FEd 81 AT WA W SRS 3P W SR eRgST WaiEe o e
1 Afafepar W fa=r wifsu)

2H,0, 0 G A0 10 2H,0 + O,
7q sAfufsran & fou frefofaa o gt g g 28—

T = @ = k[H,0,][1]

77 sifafsan H,0, T I, Uik o Ufd 9w &ife 1 &1 g, sifafsman
o T T& H G FH F Gohd <9 T

(i) H,0, +I' -» H,0+I0" (¥ 1)

(ii) H,0,+I10 - H,0+I +0,

Tl T Tg-oru W erfafsman 21 10 Tfielis @i weeEdt wed ®,
Fiifer gg tfufpan o fffa et 21 wg 99w dqfea g o uftafea T2
Bl YUH U WS BH oh ROl o TUiteh U ©1 o1d: 39 eifufshen o wererd
T H1 R Afaferan 9 i i@ wh

3d: A9 qF o au § g e frend el wehd 8-

(1) erfaferan =t e TF TR 9o 71 e g den faeere oft @ gendt
B Tq Sl Rl STfveshal Y e Ui el Bl Eehdl|

(ii) Afafsran 1 wife wafhes T Sfea I TR &1 sAfafwmst w| arp
Bt & Safer stfafsran o) enfverendl shae wafter stfuferan o foro &
R Bt ©1 Sfea sifufwaneti o foru enfresrar o1 wig o1 @1
Bl

(iii) wfew sifafwansti § ife Tl og ug &1 & Sl & 91 Tad Hg g i
sTfeeRar den hife I9= et 2

e 92

3.3 T AHT A+ B — IR, o foaw a1 =M r = ke [A]Y? [B]? 9 f&n T 71 sttt
Hife 1 872

3.4 3 X1 Y H SR Tgdid i 1 aeriiaen! o 78T Bl 81 a5 X i Figdl o T4
QA Y & 90 B9 oF S W SR Y99S

73+ THEEHR TR
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3.3 QA Higal I ST o7 THIRT0T ki 3felhel off HHIeRLU] hed & dichlicieh ot ohl
31 e Teg M el B, T HH WA Wigdl U6 9 % HeA WY o
RIAIBR0T o 't foig W i 7 et Y@ 1 e A/ R e s € (e 3.1) 1 5E
AT o T BT ST B S €, o7 AfAfshar i hife ff Fra we hied
B Il B1 39 hioAE o TERU Bq ¥H A HHIHTOT i GHEh{CA hich
TARTAG S FHIHOT W R Tohd ®, g e g @ A gy wEife
sihel, stufq fafe= gma W digar den 9 feeris & o9 "6y T @l
S 2

fafs= =ife =t atfuafsransti o fog sterm-stem TuTeRfera o THteRToT g
T T8l W e sherel Y We YU Hife it sAfatmaet o fog g wHehferd o

gt i Feafa H|
3.3.1 [T wife &l I Hife BT sfafman w1 ref B € U stfafwman fwe 9 sifafwae w5
sTfuferad Higdl o Y[ Hdieh o HHAE! 8l

Afafear, R » P W fa=m -

__d[R]= 0
oM = a4t k[R]

fendlt | W Y= Sl B A RS Bl € o7

__dR]_
kil dt fexd

M d[R] = - kdt
T TWH TR HH W
[Rl=-It+1 (3.5)
Tl 1, TR TEeish 2l
t =0 R sfuafwas R & T = [R], 7, & [R], SAfafwmas &1 RRaw
g 2l
(Rl THIH 3.5 F [R], T HH @A W
[R],= -k X0 +]1
[R], =1
[ &1 99 H#0 3.5 § W W—
Rl =-kt+[R], (3.6)

THIHIOT 3.6 T @ & FHIHW y = mx + ¢ & F9ged €1 A€ g9 [R]
Ud toh ot U @Y A U die @ g et @ (e 3.3) 1 3| W@ @
T = - kTd 37d: TS [R], & TR Bl 2

R &I 9igar ——>

,%,(;33_313:;)%%%#9@@ TN 3.6 1 H: T {1 W o feerie yrw g 2l
& oy e T o - [Rlo ~[R] 57
& G gRedT g t .

I I T ATATwAT e s €, T faem uRfeerfeat & =2

RIS RERIEET
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Hied Bl ©1 S ToEH SIa Ao qe €1 Hael W gF el Siafhand
I Fife H afafeanet & F9 3 T =9 @ W, T SHifEn F aw
wife Tae R forieH, I wife a1 stfufwar 2

2NH,(g) O gt@(;%m N, (g) + 3H,(g)

T = e [NH,]° = k

70 At o, WifeT™ 1 Hae S 1w HI 21 I99 <@ W, U1
1 Hag 19 vl ¥ G« e S 1 safay sifufwar w1 aftfeafe o ek
3Tk aREdH, oTg e W IRl STHIfal i A | IRadd @l Y Fehdl
a1d: rfafwan 9 erfufeas &1 Gigar W fekar § = 71 < 21 @l gde
W, HI o1 IS foiiem 31 whife &1 sifafwan 1 Tk 3 ST 2

3.3.2 UIH HITe i 9 o ol rfufsmansti § erfafseen o, siffsraes R 1 gl & 999 wrdieh
srfrferamd % T B 21 ST
R—->P
éﬂ:—%:k[R]

d[R
SR kde
IR

T G0 F GHEE I W EH UY T
In [R] = -kt + I (3.8)

T o) TRt ] GHmehe o1 feerish © qef g9eh W Hleial § T fohan S
Gehell Bl
SH t=0, R=[R],, T8l [R], g w1 yRFTH Tgar T 37d: Teemo
3.8 i g9 7= YR ¥ for@ wehd &
In [R], =~k X0 +1I

[e—

In [R], =1
[ 1 A FHieRT 3.8 H gfaeenfud i w™—
In [R] = -kt + In[R], (3.9)
GHIRIOT i TH: SHATEd H W—
ln&:—kt
[Rlo
7 k:%ln[[i]i’ (3.10)
9 ¢, W, GHRO 3.8 9
In[R], = - kt, + In[R], (3.11)
quT t, 95
In[R], = - kt, + In[R], (3.12)

75 TEEHR TR
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T&T [R], @2 [R], F991: THA ¢, T ¢, R Afpash i wigane 2
FHieRYOT 3.12 I 3.11 ¥ M -
In[R],~ In[R], = - kt, - (~kt,)

[R],
[Rl,

In

=k(t, - t,)

1 [R],
= In
(tz - tl) [R]Z

TR 3.9 1 Fe yhR @ ot form wehd €
[R] _
[R],
G0 o FHI TWH JITTLOH T W

[Rl=[Rl,e ' (3.14)

0 t — T 3.9 FHHWT y = mx + ¢ o Oqed §, 9% 89 In [R] TS ¢ &
ArT 34— T FE o T T @ (F 3.4) @ W - T = - k STt W Y@ W gt @ e
% 70 InjR] TF ¢ & ¥d: TS F AH In [R], B R

(3.13)

In[R] —

In -kt

e ST Yo Hife o a1 FHHUT 3.10 i T YR § off foran s gear 2—
~2.303. [R],
k= r log RI (3.15)
* log[R]0 - K
[R] ~ 2.303
R],

7ig g9 log [[R] T t o HeA W Wi (fo 3.5) i @1t = k/2.303 =l
el 1 BEEeFA (Hydrogenation) ¥ Shife ot iffshar T S 2|

log ([Rl,/[R]) ——>

@ = k/2.303
C,H,(g)+ H,(g) » C,H(g)
3 o7 = k [C,H,]
SRR ARl o Gt wrpfae qen g My (AeAfad) = gom
FHife 1 FerTiaeh! o gR1 Bd o
0 ey —> 226 4 2929
ssRa - 2He + seRn
farT 3.5— 997 Hife &1 fafamar

97 = k [Ra]

% fe7g log [Rly/ [R] T . . .
T & g el N,O, T N,O T 395 T hife i Afafmaneti & s 7 3 &

3eU, B9 Vg oferwe i Uk gfafafaer gum wife stfafma W famm ¥
A(g) —» Bl(g) + C(g)

* In TF log (logarithms M TTTOF) & forg TRATE-IV 3@

ECIRERERIRI )
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SEERUT 3.5  gom ife 1 aAf9fma N,O, (g) - 2NO,(g) +é 0,(g # 318 K W N,O, &l

YRR Figdr 1.24 %10 2 mol L™ ¢ft, it 60 fie & SWd 0.20 x10 *mol L™
® TS| 318 K T o7 feerier i 7T hifu|

Ed YUYW hife wi Afufsman & fou—

log [RI, _ k(t, —t))
[R], 2.303
2.303, [R]
A k= log —=
tz _tl [R]2
2.303 1.24 x10%mol L!

" (60 min - Omin) " 0.20x102mol L’

_ 2303 log 6.2 min™*

_2.303 x0.7924 min™

a kk =0.0304 min*

T T A 1 IRFIE < p, § 91 't IHE W <@ p, 7| U srfafemar
o foIu wumehferd o ieRtor W1 ogaata 7 YRR § T Hehd B

FA @ p, = p, + Py + P (T SHEA)

Py Py T p, FAA: A, B T C o A I T

IfE ¢ G99 WA o @ § x atm H1 FH A 2 A B TH C GIF &
& A 991 W B T9 C Y% o @ H x atm &I ghg g

Algg - Bl@ + Cg

t=0 999 W p;atm 0 atm 0 atm
t 99T W (p,—x) atm x atm x atm

el t=0 F9 R YR @ p, T
p=(p=X +x+x=p+x

X=p,-p

7, py=p,-x=p,- (p,~P) = 2P, p,

2.3030 p, 0 2.303 %)
k= 0g ——= lo L
5, H gpAg : g(2pi ) (3.16)

7l TEEHR TR
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SEERUI 3.6 feer 3T W N,O,(¢) o JeoM Wife o A faeie ™ f s o= gu—
2N,O; (g) - 2N,0,(g) + O,(g)

XA TH/s P F@/atm
1 0] 0.5
2 100 0.512
EURISHERCT RIS

g WA % N,Ol(g) & @ ¥ 2x atm &1 HH 2l 21 HfF N,O(g) o & Ao
foaife e N,0,(g) & < Hict 92 O,(g) T T Wil < ¥, N,0,(g) & < H
2x atm i Jfg du 0O,(g) o T@ H xatm F gfg s
2N,04(8) — 2N,0,(8 + O,g
TRIH t=0 0.5 atm 0 atm 0 atm

t 99T W (0.5-2x) atm 2x atm x atm
Py = Pnyo, T Pyo, t Po, = (0.5 -2x) +2x+x =0.5+ x
x=p,-0.5

Py, =0.5-2x=0.5-2(p,-0.5)=1.5-2 p,

t=100s; p,=0.512 atm W
Pyo.=15-2%0.512=0.476 atm

THRT (3.16) T TN T W

_ 2.303 log& _ 2.3031 0.5 atm

k = o
t Da 100s g0.476 atm

= 2.303 X0.0216 =4.98x107* s7!
100s

3.3.3 3rffeRar &t fordt srfuferen o sifufsras =1 Rfvs digar o eme gF | S w93 o

arerty €, 39 a1y wed €1 W ¢, 5N YRR R s 2
T ife w1 Afaiewan o fag o feerts geeeor 3.7 9 feon s @
k:w (3.7)

Wt=tV2W[R]=%[R]O
t,, T o feerisk g
_[R]o_%[R]o [R]O
o ty, R yz=2k
o7 T ¢ fR v wife w1 sifufsean | ¢, sifafwasws w1 yrfae g
o GHMU qen 9 feerish o SehEAl e 2l

WA fagm g8
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oy wife ot ifufean & fau—
_2.303, [Rly

I
” g [R] (3.15)
t, W [R]=% (3.16)

37 : YU THIHT f11 YRR Bhm—

2.303 [R], 2.303 2.303
k= log——= 3ty = xlog2 = x0.301
tl/z Og [R]O /2 ke g
2
0.693
a1 t, :T (3.17)

3d: gUH e i efafmar & fau sl fegs g € erefq @
sifafRaehl o1 IR wigarett X feR & Sidtl gem @ife &1 sifafsean o
A T UM AT TRt W e o feerieh Y UMT S7eg W Y S HWehdl

I hite st arfufsran o faT ¢, , o [R], 79T wom shife @t arfufsrar
% faw ¢, , @1 A [R], W Freft = gm

3EE0T 3.7 9 Hife i Th ATqfwan o foqu o feemies k&1 99 = 5.5 x 10 s 9@

T 39 AffsRan o o stafg &t o wifsu)

0.693
& g hife i stfafsran & fom swfyg ; ¢, = ”
0.693 f
= =Y _1.26x10"%s
V2 T 5 5x10 s ! g

SEE01 3.8 =T foh god wife i Af9fshan ¥ 99.9% sifafshan qui 8H H o 99T 3141y

(t,,5) T 10 T BT B
& 99.9% f4fsean gof B W [R] = [R], - 0.999[R],

o = 2:303 log[R]O _2.303 log [R]o
t [R] t [R], —0.999[R],
2.303
- logl0® _ 2.303X310g10
t
¢ = 6.909
k
0.693
arfaferan o fag 3?*4"'& tio :T ;

t 6.909 k
= X

=10
t,, Kk  0.693

79+ THEEHR Tk
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I W YoM Wit i SAfAfmanst i i faferede w1 ae anet 3.4
¥ fem w2

AR 3.4— I U W hife ot rfafsramsn o fow damesfea am fem

0 R-P d[R]/dt = -k kt = [Rl,~IRI] [R] @ t [R],/2k g w9 !
& [ e
mol L's™
1 R-P d[R]/dt = —-K[R] [R] = [R],e In[R] TS t In 2/k g !
rera & He = —O'i% el s
Kt = In {[R],/[R]}

LSIREMERIGE

wefi-pedt aRtfeefaal o uftedq gru sifufswean =t wife o wfteds & s 2l
s Ul sifuferand €, S wuw wife 9 frEm w1 orERu et ®, wfu
arEdfeshdl W 98 S=9 i w1 tfuferand e 1 STy, i tEee w
Sl SUSEA | SATHisHEeh! arelt st © e U Eiee @ik So o o
srfaferen Bidl 21 o o, et UEee iR S S i wigand stfaferan o
AT R J9TE Slerdl €, T STt 3T o foru STt sigd aferes A | feran S
2, foraeh #wor sifaferan & S 1 Gdl W 9gd FH YAE TSl 7, 3d:
srfaferan o o1 W Shdt el TEee w1 dsdr § ufedd 1 99 gedl 2
TR & fl 0.01 mol TfE THIRE & 10 mol Sidl §RT Sia 3Teed o YR
(t=0) den eAfufsman 1 Fo=tar (t) R faf= srfaferaent IR Saae) &1 amn
T f T -

CH,COOC,H, + H,O H" . CH,COOH + C,H,OH

t=0 0.01 mol 10 mol 0 mol 0 mol

t=t Omol 9.99 mol 0.01 mol 0.01 mol
HAfafran o SUA ST 1 wigd § 3Afees qfiadd 72 Bl

3d: e Al wud wife sl &1 d® aeR & Bl U
aAfafspaet 1 BH qUW HIfE H ATARET hEd T -IHA (YhE)
YA BIH JUH if &1 ke &1 TH o SR B

C12H22 O11 + Hzo H—+> C6H1206 + C6H1206
EREal o RIS

=k [C},Hp0 ]
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QAR 92t

3.5 T GUH Hife Hi AMlHan &1 a7 e 1.15 x 10° s 21 39 ifqfepan o Afwshies &t
5g WM ohl el 3g BH W fohal |HA ohM?

3.6 SO,Cl, &I 3T YRFTH AET @ oneht w70 o faifsa eF o 60 e =1 9w o €1 3k
aifafsran gem wife &t & @ a1 Reris &i oA FHifw)

3.4 Ftheen ast &6t
arq R fergfeat
H I H-I H-I
[+ ] > i+is +
H I H-1 H-I
gegadr
ferar 3.6— qegedl o gRT HI &7
o=

Fgd § stfafsare @ w1 gfs o Wy @i B €1 seend, N0, & forem
o, qgred 1 URfYe A | omedt 9 # foEie, 0°C W 10 & A, 25°C W
5 % W gun 50°C R 12 fae ®, g 21 1 g% ot Sa # fop arefyrem
THTHE (KMnO,) Td 3Rt 31 (H,C,0,) % fagmn # wieferm wime
1 oS =7 a9 &1 qer § S=a a9 W Siea | e 2l

Tg o g T 2 fo el Tremates srfuferer ® 10° @@ gfg & am
feertier o wremT A gieg Biet 1

fgferan am &1 aM W ARG w1 e smHeTE e 3.18 9§
TeAl-Aifd 1 S Tehell €1 T8 HAYLH WA . T4, 9 8% 3 F&fad o
o foig Telted o TEAT e A shsh Gifdew Foar= qen gfaue fhan

k=Ae /Rt (3.18)

TJel A e Uk el SN UTeR 81 TH Jd-<REmdih! ok o
Fed g1 Te fonet fafyre arfufeman o forg s e 21 R T4 fremiss © qen
E, dfsar et 59 joules/mol, (J mol ) ¥ 9o 2

70 fefafad e sAfafsan § wwen S g 2

H, (g) + L,(g — 2HI (g)

RSTE o SER FE Afafsman qsft &1 Tehdl € S eRgioH i Tk 319
STATEH o Tah 3T0] § HeeZ h Teh STEME HeAadi ol foed i (97 3.6) 1
Ig el Sgd HH qHA q% ik o Tl € d1 IR TR STEeEe
o < S7upe 1 faeH e B

Heerdt ford |ferfaa Hepet (C) ot wed 7, & for= o forw emewas S,
Aiwraur St (E,) Fear ¢ feafas o w stfafewman fdens & we 7w
e W a3 (3.7) i g 21 stfufsren s sfafwaeni o saag o o
e #1 TwEn wEE[ w1 2

<9 Gferfad et sTamfed et Sours ffda #3ar @ @ & Sl god
Tt 21 37a: Sffan srfafswan weedt stfufwmaehl Td Saarel 1 gepia W sl
F B

stfaforaeh Tieis o AR v i 7Ifast Sl g9 &l et fordt w31y
o HEER i NGl o aR A Yai{AM s Bl © o1d: Aot seeq ™ qo

81 THEfTHh SIidehi

Reprint 2025-26



STupstl @1 3fe —>

/T\ P

S T SR 3 e T § ST % SRR H R FE % o

Hifere! &1 9a fRanl $eh STHER Tifast et o1 faarur, (E) e o g

of g T S SIS T WEA, (N/N,) T TSt il o HEA ok WiEeT fRAT ST gkl ©
’'d (F 3.8)1 7 N, , 511 B & R oot F1 wen & @ N, o s

st Sl —> Ik T T, AT TfersT Sell S7Afq ST oF TA(Uh 791 &1
for 3.8— faf= g apge TS Sl o T BT S| W A Holl & HH AerA SAferem Foll et Syoge
T oo Ao # ! HEA HH Bl STl 21 Se qrd SgE S @ i e o1 ¥ e
YRR XA A el WA el AR Tereentyq €1 Stan @ (T 3.9) @t o &1 therra Sl

T (t+10) TF &7 (t + 10) a9
¢ R_Afafewan L A
B HAfafier et w1 <wiiar @
5 wferaor et
45
&
Tfest Sl —>

TE & t a9 W qfafma
T ATl R 1 9

fer 3.9— sififeram 97 &1 arg W f7far g
gl Tt &k

Ink—>

T 9g STl € TR STcaferr ol e STu[eH w1 STuTd
9g AT | 9% o A &hd GHH Tedl @ Hifh Ha
Gl 1 M 8L AT Teh @l =16 89 E, i feufq
Herad-dieeEa™ o T ifehd & Thd & (Fo1 3.9) 1

fendll wred o e W 9fg g0 E, W stfeen Sl W weee
T oTel AR B HEN % 7§ ghg el 21 fa @ T
2 foF o | (¢+ 10) IUHHA W GiHA el A T i
TS YIS T YR F S AAF HIHT A @
S § ;SR S ST B Sl 2

STRfFeTH iR 3.18 H &Ra e /FT | E, | siferk wifaw
Fotl el 31upet w1 f9=1 o A erar €1 GHiehor 3,18 o <Al

T&fl 1 Tehideh TTEFTUTR o WR—
Ink = —§%+lnA (3.19)

Ink T 1/T o A& o THieT0T 3.19 o &Y |l @ g ©
5@ fot 3.10 & <wifan = @)

STRI3TY THIRTUT 3.18 o STUR A9 | ghg 1eran Wishaor et | HHl
9 sifuferan o o gfg BFM den o feemie # =emaiwt gfg s
Fo4 3,10 § @ = ——2 qon si7ES = In A3 3Td: B0 3 A W E,

R

T A ST O H FFHA B
AIHA T, T FHRT 3.19 1 &9 1 grm—
0 1/T—> E
T 310-Ink @1/ T & In k, =—Rf}l + InA (3.20)
Teq 371G

WA faam 82

IR qIEE T, W

E
In =-——2 +1nA 3.21
ke, RT ( )

2
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(A Tt & 7 erfafewman & fou feris €)
Je, T e, SHER: AUHH T, 9 T, R A7 feeria T
Tt 3.21 ¥ 3.20 HIH W BH WA 8-

E

a

RT, RT,

k, E{l 1}
In-2="21 ———
k, R|T, T,

Inlk,-Ink, =

k, E, [1 1
k, 2.303R|T, T, (3.22)

logﬁ — Ea T2 _7‘1
k., 2.303R| T,T,

log

3.5.1 SATF HT UUTG  SORF o Tl ¢ o T werdt vamfte wftend™ gu fom =, sifufwan &
T T T ¢ IR MnO, 1 sifafwan i saifta 2 9 o e
gfg T 2l

2KCIO, — Y% 9 KCl + 30,

St Toreman T uered SAfufswa 1 ST ! FH HE € 9 AT I 1 TAN
TE e TIeT, T w1 dd U wEd ©

IERSF I T BT geAed Gopet Fagid o THen T Tkl €1 39 fagid &
STIUR 3R RIS AR § o ol s1faforarehl o6 Tl STt e s
2 i for Aeardt Hepet o qRor 2 €1 sqenT i et g
& e 7% faaifSa St Scas e Sare <1 ?1 I8 faverd famen
a1 & foF AR Uk Sekfouss a9l 31era fepanfafy § sifufsmaent
I IAR] o HEA HIHAT Soll THH Hich TH 9 ThR Sholl STa
o et hieh SAfufsan GO el € S foR e 3,11 W g
T B SRS TR 3.18 § I8 T € fon Wishar St o
T fSta &\ g Afufshan =61 o 3a SAfus g

STH T o A AR i S A Saia
o e > X Hehdl ¢ SR, rfafsman &1 filsd o=, AG, W a<ad
&l Il T8 Ta: Yafia safafmanet w1 safd w § Wy
w@d: syafdd fafean s ARG T&f +¥an I8 o g T
2 for S fedt sifaferan, & wrr fromiss o aftedq =&
Al feoh 78 W 1 TS TfUd hed & el hidl ©| T8 3 e qoAd <Al
arffsrensti sl THH ®9 ¥ IR e © Forad wrmeen sftafid wd © W
yiter wenfia €1 St €

ferT 3.11— GfFa0 S5if T IHF FT 4919

83y THEfh SeIidehi
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3@E0T 3.10  fod sifuferan o 500 K @91 700 K W a7 feefieh A9 0.02 s & qel
0.07 s %l E, TF A T 7M1 Hifs)

k2 Ea T2 _’I‘l
sa log—= =
k, 2.303R| TT,
log 0.07 _ E, {700 - 500}
0.02 |2.303x8.314JK 'mol™ )| 700 x 500
-4
0.544 = E, x5.714x10
19.15
E =0.544 XL{; =18230.8 J
a 5.714 x10
dIfF k= Ae /R

-18230.8
0.02 = Ae8314 x 500

0.02
0.012

=1.61

SEERUI 3.11 600 K a9 W T 3TaIeEs o fefaiad s1ffenan gry eTased |, 9o whife 9
feeliah 1.60 x 10 °s ' 81 29 =Afuferan st |iwar s 209 kJ/mol 1 700 K

A W o feerish &l oM Sifsa)
C,H.I(g — C,H,(g +HI(g

gal B9 W4 © foh—

E 1 1
logk, —loghk; = —"—| ———
gl —logl 2.303R{T1 TJ

1 1
logk, =logk, +—Ea T
2.8303R| T, T,

209000 J mol™ 11
2.303x8.314Jmol 'K 600K 700K

=10g(1.60x107%) +

log Ik, = -4.796 + 2.599
= -2.197
k,= 6.36x10° s

WA foam p84
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3.5 QARMEAMEE
gifeee ot

ferar 3,12 — 3797 1 39gaFT TF
agH STffa=rd
oIl sTRE

Ty SR TR T ferega Rt o e g € e Geeear
TR et den faferam e 1 1916-18 H ufauifed faran o, sifufsran 1 st
qen fepenfafey o e o st Yool STof €1 98 T it Tifieh URehedH W ST
1 39 Togia o STER il o 70l sl HoR Tiiel WA STl €, ol /AT il
 fon erfuferan srupedl & oo o Weee @ o shIOT Bt €1 arffeRar frgror o
Ui TS A W Ufq FhE WEee Wl HaeE oMafd (Z) wed )

e ATAfHa1 o1 Yo e aTell T 377 e Hiha0 ol © Sl
o &0 Tedt & e1emEd X g 21 fgerw wufusw sifufer A + B > 3@
& o, sfafean an =) e w9 o weikfa =0 T B—

aT[ =ZABe_Ea/RT (3.23)

el Z,, ST AT B o Teleg i ST Qo o Fo/ KT E, o SR 3727l
T Afieh St dTet STURA o 379 1 YRR el ¢ THIROr 3.23 i ger
ST T ¥ I T eH HE Tohd € fh A HEee o ¥ Feifud

TR 3.23 39 Afufsransti o o feier oF W &1 e IR shial
&, Tl W= a7u] steren qew] witnfer gid €, fohq Sfeet sropeti & g o
Heaqul foeer ufeferd gian 21 59t RoT Geft Toee! o1 Seas ¥ forem e
BT 81 Hehal 81 9 Toee TEH srupsti 1 watw wias St (gl et ) e
T rfafa=mg g €, foag sifufas oiiefisr o s o 224 9o Sal o
U ¥ R O Sl w1 S GEIEA B Sl ?, WATEt SUee $hedd ¢

I3, AT o1 A ¥ fatem sifuferaent o efufa=ama m sk
e 21 39 Tot 3.12 W wef¥a fohen wn B1 sfufmasl o 7o w1 Sy
Affe=rg @ 7907 #3915 (Hida Fdr & qor Sq9ge SIffa=rg gd W
g Shae SIERT STCTT-37C7T 81 Skt & SR ScuIg 81 il

CH,Br + OH —> CH,0OH + Br

e >
\+d -39 —
———> H-C-Br OH — = 3@k =&l

H SIRIERIE /
\+5 -8 t H
H-C-Br + OH —
H/ H H
1 1585 — HO —C-H + BF
% ---------- —_ —_—
srffa=ma H/ \ I
H H
qeAadt

YA HeleZ o TRIHW o AU TH TH I Nk P 9 wifaesar
(Probability) 3teran f3faw ®R& wed ©, Wdfad & &1 T8 39 o1d
aifed a1 € o deee o erupet w1 Sugs sifufa=ma g =ifee, ar—

HT =P Zye B/

* 3gell Foil = WEHIT IS + SIHTF Tvie T Fol

85, T SeIfdehi
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31d; geee fagia o afwau Sei wd sugs sifufa=m <1 & -y
T GEeE 1 g fiia wed § eterfq sifafwman 9 1 fruifa s €

o fagid 1 oo wHal €, 99 for sqd wamEi/srEt S w3 Mo
T T € G Sk O U8 i TR T €1 31 39 g qen o Tl
o fawa o oI erfeen forga eteaem rolt S=u whemed o |

qqAteET 92

3.7 A9 &1 o ferie W Y9E g?

3.8 WHAM, 298K H 10K %1 gfg eF R w@mEte sifafwan o1 9 O @ S @1 39 stfifman
& fou E, &1 Tor sifs)

3.9 581K dM W Afufsran 2 HI(g) — H,(g) + L, (g) & fau |fsram =i &1 71 209.5 kJ
mol " B! ST o U T KT TUMAT HIFC et ol Gfraor Sl o SR Ul THY
affures 21

ARAKA
AT STt TamETe stfafhan o sifafswan o, fafa= Senl 1 9ve, TRATojstl i gAaiasen aon
Heed! oh S oh1 SIeFA B SATHTHAT AT, TRTE THA W SATARNER] 1 Wigdl S el IR H1 Wigdl I
T wafud el ©1 38 fondlt aor foeie W areerfoes & o ®9 § IR foredt <5 wme sfquer § ofed 3 9 il
fopal S Tehal €1 ATAfRaT a7 W 3R ek, SH—dTd, AR HT WA T SAH TG ST 2
Afafsran o o Tforda g 1 e e wed 2139 WA R i fRen S € qen sweRt wnifeR e
T T Hehat| foRet Ifvernas o ufa eifafsean 1 whife, o fom o 39 iR 1 Wixal o =i oh aUe
Bt © den stfufsman Y e i o o sufter weft wigarell & Sl % Sig o SUe gt 81 A
feerias a7 fam & GWEUEH O e 1 A TeeRish e stfufman w1 whife w1 freftor o frem steren
AR ST FHRT0T SR Y ehdl B1 AR aT 1 aTirerehe ohaer Werfhen siffsran o forg aftenfia =1
STt 1 efoaehal 1 9 1 ¥ 3 @ Giftrd e € Stk eifufwan w1 it 0, 1, 2, 3 stan e o
B Wehdll &1 WUt Afufsman & fory snfvaenal ©d whife T0M B 2|

o feorier &t A9 W Feftar w1 e e THE (k= Ae VYY) 5 T W B E, Wiehaor
Fot & A SEeRT T Wieh{Id Tepel o MR TU[eti oF Hed Sl o 3R o WA el € SR A (3mifer
FRE AT G- Hfih! oMk ) HEE 1 ST o I Bl €1 I FHieh T el § & ara o gfg stean
E, W % ¥ sfafswan o § gf 2t 7 9on Sk aifafwan o o dsfeuss 9o WeM R E, W HH w
21 Hereez fagid o STER T 37 ffem wRek P S o Toee w3 ot s1upett & sifufama w feRk s
2, Tecqul ® iR I8 gure Geeel | IS YAl €1 of: 3U GHIEd hich NS HHiehioT 1 EIeRol

k = PZ e % /R ¥ g 5

WA foam 86
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3.1

3.2

3.3

3.4

3.5

3.6

3.7
3.8

3.9

= stfuferansti o o ISRt | g tffsran ife qon ot el &t Sehmeal A wifo)
(i) 3NO(g) — N,O (g a1 = Ik [NOJ
(ii) H,0, (aq) + 3l (ag)+ 2H" - 2H,0 () + I; &7 = k [H,0,][I']
(iii) CH,CHO (g) — CH, (g) + CO(g) T = k [CH,CHOI™?
(iv) C,H.Cl (g) —> C,H, (g) + HCI (g) 3T = k [C,H.Cl]
AfafsRam 2A + B — A,B & T o1 = I [A][B]® Tl & 1 A 2.0 x 10 mol > L s 1 yRfask am

] TUAT HIFST; & [A] = 0.1 mol L' TS [B]= 0.2 mol L' &I den stfufsan o st 7orn shifsg;
39 [A] ¥2 FT 0.06 mol L™ & |

wifeTw TaE | NH, 1 S5 I Fife &1 Afafewman 81 N, T H, o ScI<T HT I F1 2R 56 ke

1AM 2.5x 10 mol L' s7' =12

A $eR o T9Fe ¥ CH,, H, T8 CO d 21 39 atfafshan o1 ot et wefisheor gry feam siman 8-
&M = k [CH,OCH,]*"*

Affenan o ST 1 ST S U | dgd I« R hA S ], o1: o GHieh il SEAfd e
aifereh <1 % Uk H oft fa@n S gewRar 71 o

AT = k(pCH3OCH3 )3/2

e <@ 1 bar | 91 THT i T2 o A9 S qf 91T o o Te o e &1 gehtedl o1 Bt ?
e 1fifshan o o W Y919 SleH o SReh! 1 Sooeid hifed|
et srfafsraes o forq we st fedia wife & 21 stfufsan &1 o g gifed =im; afg st
I -

(i) g L & S (ii) 3t T & S
AT feeRis W Y HT N GAE a1 €2 A9 o 56 GHE h WECHR & W ohd Y Y Tehd €2
T T Hife Hi Afaferan & Fefafed stiwe wa gu—

t/s 0 30 60 90

[A]/ mol L 0.55 0.31 0.17 0.085

30 60 Yohe THI AU § 3TEd A T MM FHifeU)

TF SRR A & Ufd YUH de B o U fgd Hife w1

(i) staska o wHE fafan)

(i) B I Figdl dF A HH § 7 W FA YAE TSM?

(ili) A T B T &1 Figdl S L d 9 T FA1 Y916 =72

87y THAME el

Reprint 2025-26



3.10 A 3R B & HeA ifufsan § A oiR B 1 fafe= yrfersk wigaeti o foe wrfaes o (r,) = g m

2l
A 3R B & ufa eifafewan &1 ife & 872
A/ mol L™ 0.20 0.20 0.40
B/ mol L™ 0.30 0.10 0.05
r,/mol L''s™ 5.07 x 10° 5.07 x 10° 1.43 x 107

3.11 2A+ B — C+ D Af¥fsran & dermfaes! st & R Fefated aiem ara g sifafea o fag

o fram qen A feemis A it
LRI [A]/ mol L [B]/ mol L™ D & fat=m 1 urfrs
/mol L min”
I 0.1 0.1 6.0 x 10°
1 0.3 0.2 7.2 %107
I 0.3 0.4 2.88 x 10
v 0.4 0.1 2.40 x 107

3.12 A 91 B o HeA SAMAha A o Wfd §UW 1 B o Wid Y[ IS i ¢ e dnfere § R o wRw)

LRI [A]/mol L™ [B]/mol L™ YR a7/mol L' min™'

I 0.1 0.1 2.0x 107

1 - 0.2 4.0x 107

I 0.4 0.4 -

v - 0.2 2.0x 107

3.13 = < TE oW Hife HT Afufsransti oh o feeriss W o7y &1 M1 HifSL—
(i) 200s' (i) 2min" (i) 4 year '

3.14 "C o Yediufoa e ®1 a1ufy 5730 9 €1 Tk (XA holhid i @ehel |, Sfifad ge1 i wehel
T g § 80 % C HY WM B1 THA T 3 F1 YRk it

3.15 79 y&en ¥ 318 K | N,0, % 3178 &1 [2 N,0, — 4NO, + O,] 3ifufeman o ks i faw mu &

t/s 0 400 | 800 1200 | 1600 | 2000 | 2400 | 2800 3200

10 x [N,O,]/ |1.63 | 1.36 |1.14 | 0.93 |0.78 | 0.64 | 0.53 | 0.43 |0.35
mol L™
(i) [N,O4 T t& He4 aferd Gife)
(ii) stfafsran o6 fow s7afyg =t TomT SISl
(iii) log[N,O] Wa toF Wed W% Wifau|

W foam 88
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3.16

3.17

3.18

3.19
3.20

3.21

3.22

3.23

3.24

3.25

3.26

(iv) efafemen o fog o frem =0 22
(v) =7 feerie &1 oM FifSU)
(vi) k! TEMEA 9 THR i TUET HISQ q21 96T gor (ii) § Hiftul

o e % s 3 fere A Feoiar 60 s ! 1 S 1 o e W A Lo o
W | fohaT 9T em?

fireRTa foremic 1 28.1 I 14 a1en T Srg *OSr 2T 71 AfE Shfewa™ o wH R 1ug, *°Sr T
forgy ot erfeerl o srewiift €l Y SR SurT=E= 9 B 7 8 d 3Uh! 10 96 o 60 oY g fohat
A ST

TRET fof werd ehife i stfafsran 5 999% ATk Iui BF # & W9 90% Affshan uf 3F § o
I g9 W A S 2

TF Wom FHife w1 AN F 300 fHESH B H 40 fAe @ F ¢, O Ffw)
543 K T T THITEHYIA o oA a1 TeeioH | fomed & 1 siiehe W gul a7 feemish &t o
it

t (sec) p (mm Hg )
0 35.0
360 54.0
720 63.0

feeR oI W, SO,CL, % Wem Fife o a9 7geed W 7 effewe W gu-—
S0,Cl, (g) - SO, (g)+Cl, (g)
sifafsRan a7 &1 UM SITT 519 Fdd T@ 0.65 atm T

ERIn 4 /s % q€/atm
1 0 0.5
2 100 0.6
fafer= amd | N,O, & 217eed o fom o feemar i+ faw ™ &
T/°C 0 20 40 60 80
10° x k/s™ | 0.0787 1.70 25.7 178 2140

In kW& 1/T % 7eA U6 EifaQ qe1 A TS E, 1 T0A HIfSU 30°C 741 50°C R a7 feorish
Ealsicsicaisd
546 K 99 T TESHEA % UEed W o femid 2.418 x 10° s g1 Ak whwraw s
179.9 kJ/mol & @ Ya-=dih! UM T HH 1 BAM?
fereht arfafshan A — eI & AT k=2.0 x 107%™ 71 A% A F1 IRFTF T 1.0 mol L™ &1 & 100s
o AN S9! Higdl F1 @ ST ?
SFTATS HEH W GohiE 1 TG U el | foeIe g whife shi ifferan €1 59 erfufenan =i a1y
3.0 %2 B 8% 9% A H TR w1 Feha 1 379 s=m?
TGS 1 fawe FeT Tt & S8R &1 §1 E, 1 7M1 Hifsa)

= (45 x 1011 S—l) e—ZSOOOK/T

89, THMMH FerTia
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3.27 H,0, % JI¥ i & faered &1 fet wefiereor gm0 forg whet -
log k& = 14.34 - 1.25 x 10°K/T
79 sfafsran & faq £, &t Tom sifsa) ferda @ W g9 sifafsean &t stafg 256 fire ghft?

3.28 10°C 19 W A & 3I9E § forsed & faQ k&1 91 4.5 x 10° s a2 9fewao s 60 kJ mol* &
forg 99 W Kk 1 HE 1.5 x 10%s ' BIW?

3.29 298 K d W Y& hife F AMAHAT o 10% 01 B 1 THF 308 K T W 25% 3ATAfshan qoi s+
¥ o TG o IR ¥ AR A FTAM 4 x 10" & @ 318 KW R Jc T E, FHT T IS

3.30 A9 H 2903 K¥ 313 K% gfg * W fohdl eifaferan 1 91 =R 71 &1 5 21 59 sifferan & fog
ihaoT ST 1 UM I8 AIMA gC IS o SHAT T A9 o6 |1l qRafad T8 siarl

et g2t & R
3.1 r,=6.66x10°mol L's™
3.2 sifafsran 1 9 = A & fagw 89 &t R = 0.005 mol L™ min™'
3.3 sifuferan &1 #ife 2.5 21
3.4 XY, d = K[X]>, 3 9 T @M
3.5 t=444s
3.6 1.925x 10"s™
3.8 E,=52.897 kJ mol '
3.9 1.471x 10"

LSIRERERIGE

Reprint 2025-26



