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TH T o AT o U AT—

HAgd TS dektfass sfafEwar A W
R s Tk

aAfaferan s 1 SAfaferaehi 1 g
1 Gigdl ¥ 99T o WY Uiedd o ug o
mﬂaﬁ[;

Ry qen wifeat eifufsraneti # favig &
Teh;
aAfaferaneti w1 enfueerar 9en ife d 3@
Tm'_{lilﬁw'ﬁ;

7 feeris ot qRT X Geh;

97 freris W rfufeashi =i wigar, a9
qAT SAE 1 Fefar 1 vl & weh;
I Td UM wife i Afaferanst o fag
TR ST HHIHTT ht i Y Fohil;
I Td UM wife i Afafemanst o fag
77 feerisr o1 fAuior S ga;

Heeeak (Collision Theory) T aU
T Hehl|

o> = o> I!\\
LI len Sl Fglenl

“TraTafTE derTldeht 8 T8 WA B WETIar adl & foh srfafmare
&4 grdt 217

WA w@ifass ®9 ¥ Iladd o Hetud fome €1 qEEte
sifafsran g fafire i 9 e w=redl <1 3= TN 9§ e fafi=
el # ufteds g ?1 et wmEfe sfafen ¥ wrEew
frefafad dea S 1 99T i o—

&) qEEHE Afufwar R & 99e i, St fh swmfast |
Ui 1 <1 Ferdt & (3779 94 & T feer 99 W T@ W
9 srfuferan & faw AG < 0 Bt & =8 stfufewan durea gt
?);

@) foa g 9% sifufean =, 39 it 9 9 fuiRa
e S g ©;

) sfaferan 1 A stufq ifufwar gR wrEEEen 9 wged |
T AT T A

T stfafsan &l qui &9 9 wHed o fau sifafswan &t
FATEIAl a1 91 oF WY-91Y $9oh o a1 39! MHiRa w
I FRHT FI ST Ff THE T T Heaqut 71 STrewned— &
T gt fuifa w € fF @ ugrel fhat oie @we (Spoil)
BN? <fa 9 o fow ofitsr s ol weref b erfirehen g g2
e TEETerd S | SU o <8 i <X ohd T el 22 39
et gl 1 IR WA o & 39 wmen g foern €, foew
srfaferan = qen TEeh! femarfafy =1 stem fwan sman €, o
TR sermfaeht ®ed 81 'Kinetics' (Seidert) I @i
et ek o o 9% 'Kinesis' 9 g8 € @1 s1ef e € fal
SOHNqeR] eherel SATAHAT 1 GHEAAT Sdldt & Sefeh TEafeh
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4.1 RMEARED
Fithide=r At

Ferfeeh! StfAfeRan 6t T Sard 21 Serewned St ke guid & R €
1 hrge | ufafdd fohan S Sehel © W areqd | 3§ GRed i T ot 6e
et © fop afade faesrer oft uRteifera =t eran ora: rfuester o gme €
‘€T T € € @l R | IenTiaenta 18 | sheel TEET SifafRan & am
1 Teifid e o weg wwd € erfug sa feofaal @ off aof ww R
srfufan 3 § IR <@ 1 Gehdl @1 F9 HRE 9 Tigdl, 91, < qe
SARE AR o A I gAfad w1 TS TR W A & urel w
fepart TS TR Stere Ffdd g5 ® @IR seh Suwi erean ffifd e &1 s
Bt 21 enfgs TR R fafwan = feafafy o, deee A o9 stpet o
o= qen St i wiwfea #d gy foer-famsl fHan s 2|

T Thah |, 89 SIffRan oF 279d Td dichiforeh o 9 5= yeifod s
TMel HRHI HT AT FHU| FoLAR (Collision Theory) & fawa ¥ &
IR THwR f 3o € E 21 qenfy 37 Heeh! gHeE % fAu, oMey, B Ted
arfafsran o & fawg o oo

o AR, S st sfufrad sefus dg fa 9 e E) Serond,
faeer gee o wefa foeraq ® difedy scivge &1 Seftd foaeam fiem
foeer Faee 1 staam stfaelsr giar 81 g8 3R F@ ifufwand @gd w8
Bt ®, SH— o1 9 eAar st Suftefa ® wii WS o o sifafma e
off et & S HeAm A 9 el €, S9— 389k 1 Uideidd qen @ o
SAATEA| T 3 YA Holtl i AR o 7 I Wi Tohd 872

3 WG & 8 T wanfad aes &t ifa @ suet feafa afteds sremn
e o @9 1 T g0 % ot Hed 9 oe e €1 6 TR 9 fendt
srfafran 1 TIfa steren o 1 S T | Ifuferenl steren Il Ht Wik
o ufterds o w9 # uRenfua fan st wehar €1 eifiren geasear o faw 5@

(i) frelt ws sifafsraes o1 9ixa1 9 g™ HT I AL
(i) fret T SR 1 Wigar § gfg w1 R gN A HW &
Th weut ifafwan W 98 AMd gu faem W fh etaan feem €,
Afafhosh R &1 Tk Hid 3R P 1 T widt FHfHd war 2
R—->P
I qHT t, W t, WR T P i Higald A [R], T [P], qe7 [R],
T [P], B dE—
At =t,—t,
AR] =[R],- [R],
A[P] = [P], - [P],

97 [ T
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oK1 TTeh! W ST ISk HieR Higdl o4k i oh TeIu T fohann Sfrefl 21

Raﬁmﬁm:_@ (4.1)
Eseep) At

R ¥ 3™ 89 &1 R =

Pﬁ%aﬁﬂzpaﬁmﬁq&q:Jr@

T At

ifer erfufsparenl 1 Tigar et ® om: A[R] Uk HUMCHE® AT 2l

srfafeman oFT 1 oA AN W WW i o fort 3@ -1 9 O & €

THIFIT 4.1 qe 4.2 ofga eifufwan 9, r, i fEfid wW@ #) el

sifafoRan o SifufoRarenl sTeran ST oF Wigdl UREdA qe TRadd | TG 98
W R e € (Fee 4.1)1

(4.2)

[R],—
d[p]

T Tow = ~qg T O (P)
E L TARL -{RFR) W
: ~ = TAC T ()

R T E —=
F AIR] - d[R] Is [P.] $

[ ] l rinst= dt = _m Z [P]

RIS ) A C_ AP PP

>l = AT T (Gt
% d[R]I 1| A A ()
<_dt_>
t, t, t t, t, t

a9y (s) —

(@)

faa 4.1— sifufEar &1 drcelford wa silga &

rfrfsrar 3t &t gemtear

TR 4.1 T 4.2 ¥ o ? fF eAfulemen o &1 g, "iga @5 2
ISR, afE Figdl 1 THE mol L 991 9T H THTE Gohe T off ST al
rfaferan o 1 gHE mol L' s et qenfy, Trefra srfafsmanesi o St T i
Hige i3 e NI S5 1 Sl &, qel o 1 1S atm s | &N HROR 4.1
Y u€ 2@ S Wehdl ¢ T oEd °n % 91 1.90x 10 *mol L' s 9
0.40 x 10 mol L™'s ! & @&zt | aunf airea o ferdlt &1 wx stfafsman am
1 K T ok AU Gga @1 gl Hehal Hifeh o FHATGIA o faIq 8!

W fagm 98
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oot a1 CH,CL (R wiEe) w1 W w T wEwe d e
C,H,Cl + H,0 — C,H,OH + HCI1 % e fafa= geaiauel & sfed ot 1 o
HifS

t/s 0 50 100 150 200 300 400 700 800
[C,H,Cll/mol L' 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439 0.0210 0.017

o &9 fafe= geeiage W |iga § ufedd &1 UM R Hehd © o1d: BH Sied o,
A[R] &1 At ¥ 9N ST A1 HT Gohd © (FROT 4.1)1

URUM 4.1- Ffea FANBE & Wl UGS 1 A@a o

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
>y

yy

U 1 TE €, SHE I8 STREtdd W HiAT g5 o {HHl &0 W AT e
T o fou areerfutes S T e St €1 2 e w ot atfoers] wmEiave dt
(ST At I &1 S SR &) o fou oiied o gRI 9 Y Hehd B ea:
T €9 H oTd g&H dt o o drefres o 1 frefafed YR 9 @
F B
“AIR] A[P]
TTAC T AL
S At — 0

(4.3)

_—dRI_dpP)
Tl =740

TH UM g, R 319e1 P § 9§ T} oF off 9igar-99g 9% T 991 {1 @iy
L AU 3T STel I MU Foh 1 TR S Gohal © (T 4.2) | 3270 4.1

99, [HAHE FTeridh
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H 600 Wehe W r, , 1 A Afed FANES 1 Hixdl Td WA o HeA ok
e Y T H Gehd B THA =600 s W gk W TH w9 @ @ied

T (fom 4.2)1

0.12
T 0.1
= 008
s AN
% 0.06 t = 600 Sec W
S o4 ?n?/arﬁw U
0.02 T~
0
faT 4.2— &fea FREe (C,H,Cl) & 200 400 600 800 1000
STCT STTEET T ATET T ST T (s) 4
99l Y@ A FTel dreaforeh 9T 1 9 S 2
3Ad: 600 s W—

WA o k0

_ (0.0165-0.037)mol L
" (800 — 400)s
=5.12%x10°mol L's™

t=250s W r. . =122%x10 " molL's™

inst

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

inst

t=450s W r,  =6.4X 10 " mol L 's™

a1a sifafshan Hg(l) + CL,(g) — HECL,(s) W fa=R & &) 3 sifufwman o
Afufsrass o ScaRl o Wifwardd e q9H 21 ora: Tt eifafewan o fera—

~A[Hg] -A[CL,] A[HgCL,]

At At At

a1 frdt sifufsraren T Fixar § &A1 1 I H1 W5l hl gig Fi
ok g9 Bt 71 g fafafea sifafien § HI & 31 9ia eroefed giet H,
L, § U YIE H TH A 3 F-

2HI(g) — H,(g) +1,(g)
5 srfufsraneti & s1fufsraer T IRl o wiefRarmier [one HE &1
B, 37eh o ! & i o o fRet o sifafsraes =it wigar & &t i

Afafar o =
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SRE0T 4.2

T ran fRdt off Iag wT Wil | gfg HT T AT HEWA: IToh LiSlRAHIS!
Ok ¥ AT <A F| ST I H HI K1 T § FHH F1 R, H, 319090 1,
1 Figdl # g H L W M E o€: T GHE oM o forg A[HI] 1 2 ¥
T < B

__1AHI_ AH,] _ AlL]

W st o 2 At At At
T ghR O srfufsmen—
5Br (aq) + BrO;(aq) + 6H* (aq) — 3Br,(aq) + 3H,0(1) & fa@
s g~ _ LABrTl_ ABrog]_ 1 A[H'] _ 1 A[Br,] _ 1 A[H,O]
5 At At 6 At 3 At 3 At

ot g sifaferan o forw wigar onferer <@ oF TEEURT et ©, ofd:
Afafsran o =t ARt 31UET 3AUE o 3R < H URede &l R 9 o
foran ST Hehar 2

318 K W N,O, o 3TqsIed &1 f4fshan 1 7219, CCl, faeraa 9 N,O, i

Tigar o WO g AT T RS H N, O, T Wi 2.33 mol L ot St 184 fie
% TEH 2.08 mol L ® T Te sifufrar frefafad e & oTER
Bt B

2N, 0, (8) — 4 NO,(g) + O,(g)

=9 sAfufewan o fore offea a1 1 7o s, fael den Senel o U § wifeul 39
TH A ¥ NO, o SIEH i < 1 2l

s i gnol _AIN:Os]
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%x 102 mol L™'/h
6.79 X 10 * mol L X 1min/60s
1.13x 10° mol L''s™*

T &M ® -
a1 = 1 A[NO,]
4 At
A[NO,] _

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

101, 9™ TerTiaent
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QAR 92

4.1 R - P, sifuferan o fau s1fyeies &t digar 0.03M 9 25 fiaee # ufafad g % 0.02M &t
S 21 3T BT T UM Wehe den fHee ST sehedl | wifeu

4.2 2A — 3@, fafwa § A %1 9igdr 10 592 § 0.5 mol L™ 9 52 ¥ 0.4 mol L' & St
21 9 gHIaUE o fau sifafeen 3 &1 UM S

4.2 FfAREAT Ao BT Tl sfafeen o wrifie uifeafael, S— sfaferes @1

oA AT TOTED

421 atfafewar a ==t
Higar u frsfvar

4.2.2 AT FHSh TE AT
Teertien

WA o k02

gigar (G o g3 § @), 99 a9 S W AR
CaGI

fordt feu 7T am9 W Af9feRan a7, T rUen o Ifufshaehl qe STTRl i
gt W R 8 "ehar 1 s o w1 stfufwael 1 Wigd o uel o
freqor 3 FrEm (Rate Law) Feddl @1 8 o HHISHT0T 31¢fa o =oieh it
Fed Bl
ROt 4.1 o ROTH T T8 € T SO o el SO-S AafHIeR] i "
el ©, Al A el Sl ¢l sEeh fodda eAfufwen am W,
Afufsrereht o1 Higdl W g BH 9 gdl €1 31a: A &1 o sifafsHaen] i
Figal W R L 2
Teh G SfHfRa—
aA+bB—-cC+dD
R faar #X 598 a, b, ¢ 1 d AfIfFaw! Ta IR & WifFamE
ToTleR §1 TH ATl o ferq o =St g
a7 o [A]" [B]Y (4.4)
T Wik x AU y TEE(HAHE TOF (a 9 b) & FuH Far fa= &
Tehd 21 IR GHIHTOT 1 gH T w9 § for@ TeRd 2
o = ke [A]* [B)Y (4.4 %)

~ 40 A B
1 = FIAFB] (4.4 @)

THIT 4.4 (W) 1 JTaehel AT THISHTUT hed &1 el ke THum feeris
2 o o femter @wed €1 4.4 S gt & W for erffsmen o o
sAfafsrast 1 Figar o Geiy wnfid w3t €, 3 fam 1o o <ok Fgd
3rd: o Fraw o sicteh i ¢ T ferdt arfaferan o am ot stfurferarent
! HIeR Higdl o U UT <hig HTdieh TR oekd hid & 98 fehdll i
TR FHtetur § tfieRtieRl oF TeTzfRadier TUTe oF |HI Tgar
= of 21 weha €

I[N ok faw eAfafsran—

2 NO (g) + O, (g — 2NO, (g
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3 arfufsran oF A w1 o =1 @ et we etfafeaes &1 digar 1 feer
WA g T AR 1 Figa § gRads s, stean S stfufsaeni i
gizal Ifafda s, URie wisde % %o & ®9 § ® 9d 21 IR
groft 4.2 § fEu u
AR 4.2— NO, o 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

uftom | T uftefad g @ R S 0, # Wi feR T@e NO *
qigal A wT S ¢ e Sffufwa o URfee 9 ® WR o Uk
(0.096 mol L 's" @ 0.384mol L''s™) ¥ gfg &t 21 g% <urien & Tk o
NO %1 Figdl & aifthel TR sl a1 31 ST9 NO =1 @i feor et st 2
qe O, T Tkl THT w1 S & qa8 rffeman o w1 1 e eafafspan am
H1 O, F1 Hisdl HT TF =q W Fefzen orfen 21 o1a: 30 afafswan & fag am
IR BRT—

a7 = k [NOJ*[O,]

d(r)

TG GHIRUT 1 STahel Y GHIHT Sl KINOF[O,] gr fean i 21

39 ifafsran o WEifiTeh efihel | Wie o HHIehIoT | Higaisti o Srdieh! i
A, Hfera sfufsean § wigaet o SR T & 9 21 5w 3

3 fefafad #-
arfrfsrar TR AT WHIERTOT
1. CHCI, + Cl, - CCl, + HCl 3 = Ik [CHCL,] [CL,]”

2. CH,COOC,H, +H,0 - CH, COOH + C,H,OH &7 = k[CH, COOC,H,] [H,0]°
3 sfaforensti ® igan Ual ok wTdich AHISRIUT | Suferd Wit uniehi
g f=1 & or@: T9 %% Thd B
7 faem @l fordl Ggferd STYMRAT &1 S@HT GFad 781 a1 ST Tehd,
TSGR R0 S5k ®9 @ 7l: dfcs g & @ a1 Sl &
4.2.3 rfferar it wife o gdfieor 4.4 (%) 5
3 = k [A][B]Y

XxTd y 3 =td ® for erfafeman =1 o7, A 1@ B o |igar qfiadd 9
8 yorferd e €1 SR 4.4 () | T SRl b1 AN x+ y Afafma

103, TR Ferfaent
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SRE0T 4.3

&8al

WA o k04

Tl HIfE I FHd FIAT € el x q yFAN: A TN B % fa aAfafewman 1
FHife w1 YR F@

31a: ferelt srfuferan o am fram s/ o Uga AigAretl o Tdienl T
Tt 34 rfufeRan i wife wgemdr &1 sifafwan w1 #ife 0, 1, 2, 3 1o
frenesh ot 8 "endt @1 etfufsran #1 Hife & 7= e &1 o1 @ T erfufewan
o FAfufsRaehl ot Figar | R 78

37 erfafewmansti &1 el wife T UM FfTC ST 3 w2
(F) T =k [A]"* [BJ?

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

()

(@)

A =k [A]F [B)Y; T HIE =x+y

3Td: FA Hife = %Jrg:z = efiq fgdftar whife

T =2+ D)= sl o B

Hqfora TEEte g, afafwa hd e W R; s wet e et
off weqa T Hedl; Ffw faet & w1 aIfufsran o5 o gof et 81 T
H g @t sifafwmanet &1 wathes o1fufehamd (Elementary Reactions)
FEd 1 ST Wt sifafwmand us U= | 7 ©f; afess i ¥ T el SR
T 8, a9 UE rfafmensti 1 wifeer stfufsrand (Complex Reactions)
Fed T 3 afufrard wArE (S8, A #T CO, 991 H,0 W SfieRfiehior e
et Ue) gl fY Toskialal, tfeesse qun 31wt sd ©) , foradia sifafswand
do e Afafmard (S WAt o ARl g SieiAEem e qen
RARAEHIA HT 741) B Tehell

o feeris @t geREAT-
Teh 9= Afafepan—
aA+bB>cC+dD @ fau

a7 =k (A)* (B)
el x + y = n = AMAfHA FT Hife
_ 9 EEW 1
[A]*[BF

- 9 x (m)n 5Kl [A]=[B]

Higdl T8 G99 1 SIS mol L Te s o W fafiy= sifafswanet o fog
ke 1 SeRTEAl 9RO 4.3 | TuE T
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WRUt 4.3 o Rewich it geRTEAl

mol L’ X 1 =molL's™
I wife st 0 s (molL')
mol L™’ w1 g
Yo ehife stfafsran 1 S (mol L)
mol L X 1 =mol 'Ls™
fﬁ?ﬁ'ﬂ wife Afafwa 2 s (molL’l )2 )

SEER0N 4.4 fqmfafad o et @ aifufwan wife &t qg9m Hifsu—
(i) k=2.3% 10°Lmol ' s
(i) k=3x10"s"

s (i) feda =ife sifafeen & o feeiew #1 58 L mol ! s g6t 8, o7:

k=2.3%x10"° Lmol ‘s fgfta sife stfuferen =1 Frefa & 2

(ii) 99 wife ifafeman o a7 feeis &1 5 s - B 21 T

4.2.4 rfaferar =t

k=3x 10‘4s‘19m;ﬁ%afﬂmaﬁﬁﬁ_q?_raﬂ@%|

arfufsan o1 wh o= e, T8 enfvaenar sed §, sifafwan w1 feefaty
e T TETHAT hI ¢ WAfHeR STTfeRaT B ST O aTelt Wi (o,
AT 7Y 7T ) i T Teh WY GIEE oF Wora®y THE R AT shar
AL &, Tl G Y AR S TRl e &1 v rfafran o e
T TS Hore @ tfufhe Tk e wedn €, SSend— smitEm
ATS2ES 1 STTEA

NH,NO, - N, + 2H,0

Ty erfafsmeneti & wsh e <1 vl 1 Hereg g €, Sewoned -
TEESH SRS 1 fadsH

2HI > H, +1,

r-wmroges srfufsmeaneti & wh Wy @A wivi w1 weRE g €, Se-

2NO + 0, — 2NO,

3fea fa=ma o6 Wy 99 9 oifuss oTupeti oF ww WY HEeE o IWid
Af¥ed B o1 HHT T o il €1 31d: FieTups enfvaehar w1 stffeang
Igd 9 B & IR i fq F wed 2

TH THN W ? T Sfea stfufswars fmen whiefrardiel g 9 6=
¥ sifues o1 B9 €, 4 T 9 ffue wel H e =R, -

KCIO, + 6FeSO, + 3H,50, — KCI + 3Fe,(S0,), + 3H,0

Tg Afafran St Sod IR 9 <9m HifE wY enfad Bt €, 9k | fid

105, T Teiaent
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QAT 92

Hife w1 il 21 78 =am € foh =g sifafran ok o o T et 81
1 U el ATATRAT ST ki TR Al , 39 WY 1 SWR g SAfafman
fepantafes ol o ich 3 Tehd €1 SSEw & fou Rel <rg it o i
T G TS o o9 AR o R R el =1 S 6 gehr sifufwan
1 el a7 Afufspan & Te@ w3 U 5N Pt g 2, f99 a frerites e
FEd 1 AT WeAn W SAAIEES P W SR eSS WS o 95
1 Afaferar | fa=amr wifsy

-
2H202 W)szo + 02
39 arfufean o foru frefafed 9 g g g 2—

o =001

T% Ifafan H,0, T I, Y% o Wfd er hife shi &1 wamwr, sifufsman
% I TR H A B A Hobd < T

(i) H,0, +T - H,0+10 (% 9)

(ii) H,0,+10 - H,0+I +0O,

Tl U5 fg-eroes mefhes sifufean &1 100 whvfie &1 qeged! wed €,
Fifer gg tfufpan ¥ fffa et 31 wg T9w Sqfea g o ufafea 2
Tl 92| U TS BH oh N1 o Ul Ug B 37d: 39 eAfufmen | wegerd
T 1 R fafwan o i fruifa wan

Td: 319 Tk & v ¥ g9 1 fed fee " €
(i) erfafewan #1 Fife T w=fTE 761 21 T8 I e Faere ot 8 g
B g rfulsman w1 snfvaehar Y= s1eran quiieh el 81 Tehd|

(i) Ifufwan =+ Hife Mfis wa Sfea S THR FT sTfafsmanst | arg
Bt & et sifafsran w1 enfvearrdr shere wefts sifafwan o fow &
it Bt ©1 Sfea sifufwaneti o foru enfrasrar o1 18 a1ef @1
Bl

(iii) wifeet srfafsanet § wife gad 6 ug 1 & Sl € 991 oy He 98 6
sTfoereRdl qe hife THE Bt ¢

4.3 T M9FET A+ B — SR, o faw a7 fr=m r = k[A]Y2 [B)? © feon o @1 eifufwan #1

Hife = 272

4.4 9] X1 Y H S fgdia hife 1 Soriiieh! o & il 81 afg X 1 Figdl i T T
AW A Y & o g9 o o W g ge

WA o k06
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4.3 QAF®RIA TH TEC S o € F iR W S o WHs ST 9 FHe
o1 Fed T dicehliclsh AT sl &0 Feel SEM &l eidl, sifeh gEeht | Hisdl
Eldilﬂiaﬂl @ 99A o A i 9k o 't Tag W i TE Tawl @1 a1 e /Y Y e
S € (Ferst 4.1) 1 569 o o) 31 3T shicd el S €, ord: siffsnan s
FIfE off Jq BT KA 81 a1 T T HiSE o FaRo g 79 0 Rl
1 AT hich THIhCd ot THIHIUl U T Hehd ¢, Tood &4 e &
MY g TR it stefq faf= wme X digan qen o feerie o s Hey
9 B S 2
fafa= =ife =t afufsranst o fou 21em-e1am garenferd o THisheor B
&1 7Tel W T oheel I A WW whife 1 rffmereti o fag € wamenfea 9
St 1 et i
431 I wife & I ife a1 Afufsman 1 oref gar @ aifufewan fge an sifafwas 1
arfurfarard gl oF YA Sl oh GHIA Bl
sfafsran, R » P X faam -

__d[R]_ 0
i = Qi k[R]

fore | W Y STl R A YR Bl € s

a7 =—$=kx1

7 d[R] = - k dt
Al TWE AR I TR
[Rl=-kt+1 (4.5)
el 1, Tkt feerish 2
t =0 W g R*T =@ = [R], 7, 5 [R], dafsaes w1 wrfoes
Tigar 2l
[Rl, FHIF 4.5 H [R], 1 T W@ R
[Rly=-kXx0+]I
[R], =1
1 1 O T 4.5 ° WA |-
[R] =~k t+[R], (4.6)
FHIERT0T 4.6 T @1 % FHIHUT y = mx + ¢ % TAGed ¢ A g9 [R]
TS t ok ot WE Gl O W @ s e ¢ (e 4.8) 1 3@ Y
T = - kT 3q: TS [R], o TR Al 2
%43_;;7%?37% FHEHTT 4.6 1 TH: TS HE W A Lo W e 2
& forw @izal 1 99T k:[R]o_[R] (4.7)

& WY TREdT 3eE t . L. .
I e 1 AfAfewars sriemspd s €, fohg favm uRfeerfaei o 7
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Hfed Bl €1 o TIEH S SAfafwars qen ¢1g gael | g el sifafwar
I Hife w1 sAfafwanett & Fo I € = @ R, T i waw
wifem Fae W foiem, y Hife &1 sifafwan 2

2NH, (2) —pragmy— N2 (8) + 3H, (8)

M =k [NH,]° = ke

70 Afufsran o, wifeT™ 1 Tde I &1 1 Hdl 81 359 q6 W, o1
1 Hae T Ul ¥ HWgw e Sl €1 s’fae sifafwan i aifefaal o ok
SAfyren IfEdd, o1g Tag W IUfeerd STHIfET i A H qRedd 8l s Hehdll
a7 stfuferan o sifufsrass &1 disan R fefar 9 s g s @1 @t g
W, HI w1 S fo@iem 31 ife 1 eifafwan &1 Tk o 33 2

432 QI HIfE H 39 ot &t srfaferensti o sifufewren am, sifufsras R 1 9igar & 9o =i
sTffremd o FHE el 1 SereToned—

R—->P
_ _d[R] _
= =kIR]
d[R] _
'QTW— kedt

TG TR 1 THHEH FE W EH UW T

In [R] =-kt+1 (4.8)
T aR TR [ TR o1 fEeier § a1 S9ehT 0 SXaidl 9 T fohar S
Hohdl 2

S t=0, R=[R],, Tl [R], ko &1 IR Qisan 21 37: FHiewom
4.8 %1 g9 T YR § for@ wehd -
In [R], =-kXx0+I

In [R], =1
1 &1 HF TH 4.8 | giqeenfud & W—
In [R] =kt + In[R], (4.9)
THHTOT H qF: FaEAd HH W—
ln&——kt
[R]o
- k:% n[[I;]i’ (4.10)
9 t, W, FHHT 4.8 9
In[R], = - kt, + In[R], (4.11)
T t, W;
In[R], = - kt, + In[R], (4.12)

W fome k08
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T&l [R], 7o [R], F991: THA ¢, Q1 ¢, R AfafHash HI Wgang &1
THHOT 4.12 F 4.11 9 M R—
In[R],~ In[R], = - kt, - (kt,)

1n Bk =kit, - t,)
[R],
1 [R],
"6 -0 IR, (4.13)
T Tl 4.9 &1 91 geR 9 ot o wed 8-
~ R _ _
E 11’1 [R]O— kt
IO o HI T AT oH TR—
[R] = [R],e ' (4.14)
Y t —> RO 4.9 FHEO y = mx + ¢ o HAGeA €, A€ 89 In [R] o t ok

ArT 44— o FE 7 eyt T T G (o 4.4) @ 76 — =@ = — ke ATell WA @1 W i € qe
% R In(R] TFt % 9id: TS & HME In [R], B 2

7eT SqrerE Yo HIfe o o FHIHW 4.10 & 19 YR 9 oft foman s gt 2—
2.303, [R],
k_—t log R] (4.15)
* 1oe Rl _ It
M logn e =5 303
[R], . .
T ot & log T t % WA T W (o 4.5) W T = 1e/2.303
~ Eul
%o BT = k/2.303 wefiF F1 2RSS (Hydrogenation) YoM Hife &1 Iffewan &1 Sg=w 2|
% C,H, (8)+ H,(g) - C,H,(g)
= 3Td: 9 = k [C,H,]
STl YR o6 Teft Wikfaes qen wHm Afasa (feaufed) oF gam
0 BEE) > FIfe HT Terias! & g B el
7%74.5—9'3777 Eb—h% T Ffafepar 226 R4 _s ‘e + 222Rn
% F1 log [RI,/[RITF . L
g7 & g7 g o = k [Ral

N,O, T N,O 1 3Tqee Uo hife i sAfafwaneti & e 37 3w &
T, T TEE STaee ®1 Uk yfafifus yom wife sifafwan W faem
Alg) — B(g) + Clg)
* In T log (logarithms M TGTTH) & faw IRATE-IV 3G
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SEEROT 4.5 yoH wHife & Affha N,O, (g) — 2NO,(g) +% 0,(g) H 318 K W N,O, &l

YRR g 1.24X10 2 mol L™ off, st 60 T2 o 39Ud 0.20 X10 >mol L™
® TS| 318 K W o7 feeriar i 70T hifsu)

Eal  YUW il ot 3rfuferan o fau—

RL - k(t, -t,)
[Rl, ~ 2.303

_2.303 IR},
tz - tl [R]2

2.303 1.24 x102mol L™

T k=
(60 min — O min) o8 0.20x102mol L™

_2.308 log 6.2 min™"
60

2.303

x0.7924 min™

aq k =0.0304 min™

T o A 1 IR <16 p, ® FM 't WHA W Pl @ p, T T arfafsman
o fofu gAmRferd o gl #1 ogeafa 79 TR O Y Hahd &

F W@ p, = p, + Py *+ P (T FBTEA)
Py Pg @ po FAM: A, B TH C & iferw I R
A ¢ FHI WA F T@ H x atm B FH A T A B WC TAF F
TF O 991 W B T8 C &% o @ § x atm &I ghg grf
Ag - Bl@ + C@
t=0 FHT W p;atm O atm 0 atm
t 9T W (p;, —x) atm X atm X atm

T&l t =0 THA W YR <@ p, 2

p,=p,-x¥+x+x=p+x

X=p,—DP;
aﬁ, P,=p;—-x=p,-(p,—p)=2p,-p,
2.303 p; 2.303 p:
k= ( j(log —l} = log :
t Pa t 2p,—p) (4.16)
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SEERUT 4.6 feeR @ W N,O4(g) % Vo Fife o ardta ferom w f1 o W gu—
2N, 05 (g) — 2N,0,(g) + O,(g)

X THA/s %o I@/atm
1 0 0.5
2 100 0.512
a7 feerish 1 O IS

g@ O % N,O (g) & @ § 2x atm F FH e 21 dfF N,O () o & Ao
fgaifSid gl N,O,(g) & & Hid e O,(g) 1 T Hidd = &, N,0,(g) & I |
2x atm 1 gfg dun 0O,(g) o T@ H x atm &I ghg g
2N,05(8 — 2N,04(8) + O,(g
TRAH t=0 0.5 atm 0 atm 0 atm

t 99T W (0.5 -2x) atm 2x atm x atm
D = Px,o. T Pr,o, TPo,=(0.5-2x)+2x+x=05+x
x=p,-0.5
Py6.=0.5-2x=0.5-2(p,-0.5)=1.5-2p,

t=100s; p,=0.512 atm W
Pyo,=15-2x0.512=0.476 atm

GHIHT (4.16) 1 FAT FEH T

2.303 p; 2.303 0.5 atm
= log— = log
t Da 100s 0.476 atm

k

= 2.503 X 0.0216 =4.98x10* s}
100s

4.3.3 ITMIfeRaT A foreht srfuferen o sifuforaes =1 URfas wigar o o B8R H TS 9w o

ety T, 39 g wed ¥ W ¢, 5V TR fE S R
I wife w1 aAfafewan & fag 9 feeriw w0 4.7 9 o s @
k:w (4.7)

1
A t=t, TRl = SR,
t,, T o Teerisr g

_[R]o_%[R]o [R]O
SRS T
o7 T § for v wife 1 aifafean o ¢, sifafsraes w5t yRfaek A
o FHEU 9o o TEerish o SehEdl el €l
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o wife &t ifufean & fau—

2.303, [Rl,
ke = 1

£ o8 (4.15)
t, W [R]=% (4.16)

3T : SIS FHIHT 7 JaR g—

o= 2398 10 B o, =22% s 10g2 = 2.303 L 0v.301
tl/z LR]O ’
2
0.693

Id: YW whife i Afafwa o fou oy femis et © orufq T
stfafsraent 1 URfe wigarstt W AR 7 2t gem wife &1 sfaferan o
Al T UM AT fEtis W e o feerieh Y UM e W i S HWehdl

I whife st stfaferar o fT t, , o [R], 79T Wom whife st stfafsmar
& faw t,,, & A6 [R], W sl & gm

SEEQOT 4.7  UUH HIfE i Teh AqHaAT o foq o feelieh k &1 99 =5.5x 10 s 9=
T 39 AffsRan o6 T stafg &t o wifsu)

0.693
S o e 1 st < forg oy ; b, =
0.693
=———— = _=126x10"s
Y2 55x107s !

3@E01 4.8 =NIeY foh Hom wife &t aafufsran o 99.9% =Ifufsran qui g4 & o 99 14y
(t,,5) T 10 T Bl 21

& 99.9% 3Afufswan qouf B W [R] = [R], - 0.999[R],

)_2303 IRl _2.303, . IRl
t [R] t [R]l, —0.999[R],
2.303 3
= ; log10® _ 2.30t3><310g10
t - 6.909
k
0.693

t 6909 k _
t,, k 0693

WA o phd2
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I WA Yo whife i Afafmansti i fvrda faferedst w1 9w anvlt 4.4
¥ fean R

AR 4.4— I Td 9aW hife st rfafmaned o fow wamerfaa a fem

0 R—P d[R]/dt = -k kt = [R],-[R] [R] @ t [R],/2k Higar go !
& [ 37l
mol L's™
1 R—P d[R]/dt = -K[R] [R] = [R],e ™ In[R] TH ¢ In 2/k Ty
rEn Eoke] = O'E;CQS HAY s
It = In {[R],/[RI}

FHefi-weft aRfeafaal & ufeds gr erfufwman 1 wife o afads & s 2|
I UE erfaferard €, S gem wife o9 e 1 erERer W €, FE
ArEdfeeRal § @€ o whife i stafead et €1 Sereond, U tEee w
Sl US| AfiHTehl arelt st € fed U tEiee @ik s o o
sAfuferan it 81 o o, Tforer UEiee 3R STl S 1 |igard sifdferan o
AT T YHE STerdl €, TR STl STqse ok foTq, siet g Afersh wen W foran st
2, forgep R sifuferan & <ot 1 Gigal W Sgd HH Y9G ISd €, o:
Afaferan o o W hedl WU Qe w1 WEdl § e 1 99 ugdl 8
3T & fe@ 0.01 mol TUE THEE & 10 mol STl g 5aT 37T o URY
(t=0) qen tfufswan =t go=rar (¢) W fafa= sfafewaent K SaEl =t 9mn
Hr & e

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
Afuferan o ITq ST &1 wigar 7 A fad 7@l g

3q: uE SAfufwar wem wife sAfufwan #1 e =wder wid 21 U
sfafeaetl  BeH Yo wife w1 SfafEa wed 21 -vhu (YHE) wH
Ui B30 Yo ife w1 Ifufnan &1 T o SR B

C,Hy,, O0,, + H,O _H' . CH,,0, + CH,,0q4
38T ‘C_’,!?'; S| eIt
o = ke [C1oHp,04]
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QAT 92

4.5 TH YUH Hife 1 Afafmar o1 o feemish 1.15x 10° s~ 21 39 arfufshan o aifiene &1
5g WS I et 3g B H fordw1 HF ewrm?

4.6 SO,Cl, 1 79 IRFTF AEN ¥ et 71 o foifsm 89 § 60 foe &1 9w o 21 afk
sifafsran werd ehife it 81 @ o feeriesr &1 Torn it

4.4 FAACEATAST ) 77 = sl a =1 39z & we @@ ek §1 Saeend, N,0, & farem

i R feretear

H I H-I H-I

[+ ] > i+io +

H I H--I H—-I
el

ferT 4.6 — wezerdl o /7 HI &7

WA o phlé

o, gared 1 IR AN 9§ oTeft AEn | fadse, 0°C W 10 & H, 25°C W
5 ©2 ® de1 50°C W 12 firfe o, g 21 o9 7@ off S € o qiefem
THTE (KMnO,) Td $iaiferd 3% (H,C,0,) & fago o miefemm wime
o1 foem 1 a9 &1 qo o $=9 a9 R viear 9 e 2

7 off g e 2 for fenelt Tremafies stfufwmar ® 10° ama gfg @ o
Rerter  emeT T gieg Bt 2

sifafeRan o &1 99 W AR &t e AR g 4.18 °
Jeft-wifd T ST bl 81 T TAYUH TWEA . T, 9 €ith o F&drerd feha
ot fehq Tt o TEMe SRS A gEeht ifdeh Tearod den wiaare e

k=Ae Fa/RT (4.18)

el A STRFSTT Tk 37ere MR Utk ¢ T =R Uk ot
ed 81 7 fondt fafyme siffsren o fau feemiss erar 81 R 9 feerisr € aen
E, ®fsam s f519 joules/mol, (J mol ) A A9d 2

7 freAfafad v efafsan § a@en s gk 2

H, (g) + I,(g) — 2HI (g)

IRFeTE & SUR 98 Afafwan asft el Hehd! € S BIESIST I Teh 377
SIS o Teh 3T0] | HoEZ Y Teh STEATE HeAed! ol foed e (7 4.6)
g qeAed! 9gd HH U q% A H @dl € qe AR BESIeH TAISES
o 1 37opel 1 faee e R

Heerdt 578 wfenfaa Hepet (C) ft wed €, o forert o forw smarware s,

p TfERaUT St (E,) weand €1 feafest it wa sifufwan e o wen o

e W o7 (4.7) 9@ g @1 ifufsman frdwnies sifaferashi & oo o St
qRerd 1 TEr TE¥[ i 8

e HiehTaa Hepel STusifed et Scurg T eat € @ o o1 g
Bt 81 o1 eifam erfufman ool sifufsmaent wa Saamel 1 gepfa w fefk
FIA 2

sifafshaes Teis oF IR T[T ol TiasT Sell §HH &1 Bidt| forslt Th 317
o SRR 1 IRYSA & IR H JalHH Hic el & 37: erefo sSeedaH qen
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aTupstl @ ST —>

ﬂ\ e

S Felleh Hergael 3 fersh GE o STufell o SHER i YN S o fou

qife! &1 9a fRan seh STIER TIfast Sl &1 faaor, (E) e § g

o T i o SIS Y WA, (N,/N,) TS TS St o Hed ok Wie] R S Tkl ©
4 (f9 4.8)1 &I N, 1t E ¥ g5 10Tl &1 W& § q1 N Fof ST

fast St —> Ik T I, ATAEATS AT st 31T AU oF HA(UR T Fl
o 4.8— fafir= e spope TS sl oF W A1 S| W MCASt Bl | HH Ao SAfere ol el SToye
¥ e fa@eor # k1 EA HH Bl WAl 81 W& arq g S €l e i vy At
YRR XAl A el W it S feawenfud €t Srar @ (Te 4.9) den o &1 thara Sifedl

T (t+10) IE &7 (t+ 10)
¢ R_gAfafhan 3 A
B Afafter eTupeti i <witar €
5 afsraor et
15
E
TS et —>

T & t a9 W yfafeman
T A UL 1 Sl ©

ferTr 4.9— 31f¥ferar a7 &1 arg W fF5far gorfar
g7 foIaur aeh

In k—>

0 1/T—>
a7 410-Ink @1/ T &
qeq 3G

AT 9g Sl € FAIfh STcaferr ol e STU[eH 1 ST U
9% Sl 21 9o o SdTd Sl U TEdl @ FEiE Ha
HATeAdN 1 | 8L HHY Tk ®© 16Ul 8H E, i fefd
Bgael-Seegu™ o W 3ifhd X Thd T (Fot 4.9)]1
ferdll ared o qoEE W 9fg N E, 9 sifus St 9w wee
T ATl AU 1 WEd % 7 6 gig et 21 T @ ey
2 g% A (t+ 10) T9EHE R GRFA0 He A TE5G i
Tl TS T[S SRl YRR i Al &he AT & AT B
S § @A: SAAfHA o ST 8 ST 2

AReTH TR 4.18 ® wRa e /KT E_ 9 siferk wifas
Foll ool et 1 =1 o A el 81 THieheor 4.18 o <Al
Tefl T UThfceh TR o WR—

E
Ink=-—2%+InA
RT (4.19)

Ink W& 1/T o W& ooh THEI0 4.19 o &Y Hieft @ g ©
@ fo 4.10 o <wifan T ©

STRMSTH FHIRIT 4.18 h STIER @9 ¥ gig 7@ Flha0l it | HH!
q oIfafshan am # gfg et qen an Remis o =@mdel ghg gl
FoA 410 § T = —2% o SHEE = In A 3 oTd: B9 3 UMl 9 E,

R

el A T TUAT KT Hehd Bl

AIHA T, T GHRWT 4.19 H1 €9 7 8-

E
In k, =_R;“ + InA (4.20)

1

R qIEE T, W

E
In =-—2 +1nA 4.21
k, RT ( )

2
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(A Tt § T aifufean o fog femis €)
ke, T ko, SHERT: ATAHE T, 91 T, W A7 feeriw T
FHEHIOT 4.21 ¥ 4.20 FEH W EH Y BHT—

a Ea
lnkz—lnk1=R—Tl—RT2
lnk_z—Ea i_i
ky, R|T, T,
10 ﬁ— Ea i_i
8% T 2803R|T, T, (4.22)
oghe - Eu [T-T
k, 2.303R| TT,

451 IATEH HFT YU SO 98 131 B e o vl et afeds gu fa s, sifafsn o

I H Sl 71 3Ieond MnO,, e sifafwer # safd w9 § geeyf
gfg L 2l

2KClO, —42% 59 KCl + 30,

ot foretran e wered Stfufsha Y ST ol HH I €l SAh T B WA
F& e =fey, gered ) a9 e wed @

3RS I T T gemedt Gopet Fagid o THen S Tkl €1 39 fagi %
STIUR 3R TR AR H o e s1faforarehl o Tl STt &y S
2 il fop Terqardt Hepet o URO il €1 SHenT ke efores g
2 a9 97 foifa e SR e A o1 71 98 faverd fRan
ST & T 3SR Uk denfeueh Ul stgan fepanfaty § sifafmaent
T IR} o e HHI Soll HH Fleh Td T TR Sholl STa
T et shieh Afehan Ha= e © s fom ot 4011 <t
T B ST T 4.18 ¥ I8 T § Tk fsrarr Sl @
T fSTa &8 R SAAfshan 61 o 3 AT SR

A h1 T WA SAfAfRIeht Ft el A ARG

arfufwan frdene

eI 4.11— G0 S5if T IcF HT 4919

WA o pll6

> F Tehdl B1 Sk, tfufwan 1 firsg o=if, AG, ® wgad
&l N T8 Ta: Yafid safafwanet %1 SAfd wa § Wy
w@d: syafdd sfafean s ARG T&1 H¥an I8 o T T
2 o saie Tt aifufiran, & @ feags o afteds =&
Tl fepe 78 W 1 IS Tfud hed o el hidl § | T8 3 e T <Al
sAfufsranetl & THH w9 9 S i 8 Ted greeren et @d @ ™
iter Tonfyd & St 2
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FEEQ0T4.10  fwet stfafswan o 500 K a2 700 K W a7 fiei® %H9: 0.02 s | qen

0.07s' ¥ E, T A &I T i)

k2 Ea T2 _’Fl
sal log—= =
k, 2.303R| T\T,
log 0.07 _ E, {700—500}
0.02 (2.303%x8.314JK 'mol! || 700x500
—4
0544 = £ax5.714x10
19.15
E =0.544 XL% =18230.8 J
a 5.714 x10

W k= ae

-18230.8
0.02 = Ae8314 % 500

A= &:161

0.012

S@EERUN4.11 00 K a1 R Ufore eTaierss & fefafad sifufwan g/ emaeres o, gom wife am

feoRi® 1.60 X 10 °s ' ¥ 39 a1fafeman &1 9feam i 209 kJ /mol 21 700 K
A W 9 feerisr &1 TUMAT SIS
C,HJI(g — C,H,(g + HI(g)

g BH SMd ® fh—

E, [1 1
log k2 - log k1 = 5 303R |:F—Tj|
. 1 2

E [1 1
logk, = logle, +—22 | -~ =
gl =08l 2.3031}2{T1 TJ

 log(L.60x10°)+ 209000 J mol ™! 11
U 2.303x8.314Jmol 'K-' 600K 700K

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

117, & Seiaent
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4.5 ARMEA®
gitte 2T

fera 4.12— 37957 1 39gaFT T
STYGFT ST =TT
Fvifar IR@

Ty STRAET qefe k! foga aRfeafa & m] ekt € wifer Sereears fom
TR et den faferam o 1 1916-18 | wfquifsa feman o, sifufsran =t Sifsrt
qen fepanfertes o el o sifieh TRt STofl B 71 T i Tifden qRehedl W SR
21 3 fagia o S7ER fufraes o STl 1 aR Tiel WA Sl €, T /AT Sl
& fon erfuferan srupedl & oo o Geee B o RIor Bt €1 atfafeRan st o
wfer SeRTS ST W U Tohe WEEE ol HuSE ITafd (Z) wEd B

TR SAfafHar ol G e STell Teh 3171 e TihRIul Sell & Sl
foh &0 ued € remad wR ek €1 fgerus wutae aifufeer A + B » SR
& fou, sifufsan am %1 fe w9 o yefefa o= 96d B

AT =7, o B/ FT (4.23)

STl Z,,, 3TfeReTeh A Ud B % Teee i ST Ao oo/ RT E, o SReR 372l
T e St ool STUEH o 319 Wh1 YR el €1 THIROT 4.23 i ger
e THIF ¥ HT R €9 FE Thd ¢ T A G S o Feted 2

THRTT 4.23 39 AfafRansti oF o feerish oF WM 1 T2l IR sl
2, fS T 31u] steren W) witnfad i ©, fehg Sfeet stopel o wed o
Heceyut foreret afetferd gl 81 S8eht hiRor Gt Herzel i Saars o forcer e
B B ekl €1 A Teee o rupet w1 qai wfas St (gelt ol ) e
et srfufa=rg e €, for sifaferas wiiefar o = & 224 o Sl o
U S foR=A @ SR T T GEEA B S §, WHTE §HEE FEdl ¢l

IO, HeFTA 1 smeed ¥ foer sifufwel o sfafa=me w fR
w3l €1 T8 ot 4.12 ® w=i¥a oo e @1 gl @ srupen @ syge
fafe=ra 4 i #1 3e91g (Hita w3 & aer Saged Sfufa=rg gHd w
d SheeT JIaRT YT-37eAT & S & 3R Seurg A&l e

CH,Br + OH —> CH,OH + Br

sm . Hus S 0
\+8 -8 |_

—>F H-C-Br OH — =¥ 3@r 7=

H\+8 -3 ar I{/

H-C-Br + OH —
/ H
H ST -5 \+8 - HO IC -
—— > |[HO-~C-~Br|—> HO —C—H + Br
sffa=mg H/ \ |
H H
qeerdi

el FEeE o TR o fal g9 T o wR& P 9 wifreear
(Probability) 1eren fifem ®Reh ed €, T&difad i 8| 7€ 39 o1 i
TaIfed a1 € o Teee o erupetl o1 Sugs sifufa=ma g =ifee, =nfa—

IM=pPZ

_E, /RT
as€

* gt IOl = GIEIU Il + SYlHaE Wi F1 Il

WA o phd8
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31d: HEee fagia # wfean e @ Sugs stfafo=ma 31 &1 w4t
TS GEEE 1 Wik Ui d € srerfq sttt o w1 feifa s €

TEee fagia &1 o S €, S8 for sod wmpe/erpet wi wer T
HHT T € G Sk WL 8] i TR T €1 3 39 fagia qen o Tl
o fawa o oiR erferen forqga eteaem orolt S=u wemed o |

QAR 92

4.7 9 &1 97 ReRiE W FA qAE B2

4.8 WuAM, 298K ¥ 10K *1 gfg eF W Tam@fTe fafwman &1 o A 81 S @1 59 it
& fou E, &1 Tomn sifs)

4.9 581K M W Affsran 2 Hi(g) — H,(g) + 1, (g) o fau wfsrar =i o1 91 209.5 kJ
mol ' B ST o W HI KT TN HITSC FSTHHT FHofl WHTT Soll o S AU THY
ferer 21

ARAA

TR SenTiaent qamfe stafean o stfafsman o, fafa= wRel &1 Jure, TETpsT 1 gaediesen qen
el o S oh1 STEEA B ST ST, SohTS THA H SHATWehTeh! 1 Higel T SAUel IR hi Wial Ihg
Y Heiferd g 21 39 fepelt eqor fereia o drearforen o o w9 § 31 fendlt <ief ww sfaver W ofed o | weiia
fran <1 Hepan 21 SATAlH O W I N, SH—dM, AFTHNH 1 Wigdl qe IAE GHE S B
sAfaferan 3 o o Fregor i o frem Fed €1 58 A gr fifa R S 2 qen saent yngfe e
1 ST Tkl fRdt sifaeres o gfaq stffsran 1 wife, o1 fom o 39 S1fehRe it Wigdl o6 Hdish o o
Bt € qen eiffenan 1 ot hife o e W Sufterd qeft Wigasti o Sl o Sig oh SXe Bidl &1 o
Teortier a1 From & HEEAEA TN el §1 S feerie ud sifafwan i wife @ fuftor 9 fram stemn
GuTehTerd o7 TRl R T Hehd B | SR 1 STTUerehar sheret Wiefhes tfwifshen o forq et =t
STt 81 Snfveehal 1 A 1 9§ 3 qeh WiHd gl © Sieifeh Afdfeman Y it 0, 1, 2, 3 3rerEl frewsh ot
B "Rl 21 Wit stfufsran & fog snfvasar ©a #ife goM B 2

7 feeRis &1 a9 W ek ST sArEn SR T (k= Ae V) W 1 WK 1 E, |feraor
TSl € 1 THeR W HiehTIa Hepel quT StTeRNeR YU o WeA Sl ok 3l o W Bl € IR A (e
T 31AE Y -SIishl Uk ) WELE 1 G o G Bl &1 T WHIHLU T et ¢ fom ara | gig sreran
E, W % ¥ afafswan o § gfs 2t 8 9on Sk aifafwan o o Ssfeuss 9o WeM R E, § HH w
21 Heree figid o SER T o= fifem wRen P il foh Woeg e aet S7upeti oh stfefem=rd o el s
2, Tequl ® 3R I8 g9 GereeAl | I HYdl €1 o1: U GHIEd hich AT eIl T SRl

k = PZ e /R ¥ g 5 2
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4.1 fre srfafseneil o o =Sl | gt erfufenan shife qen o Rl w1 gehreal T Hifew)
(i) 3NO(g) — N,O (g I = k [NOJ?
(ii) H,0, (aq) + 3I (aq+ 2H" — 2H,0 () + I; &7 = k [H,0,][I']
(iii) CH,CHO (g) — CH, (g) + CO(g) 1 = k [CH,CHOJ*?
(iv) C,HCI () = C,H, (g) + HCI (g) AT = k [C,H,CI]
4.2 9 2A+ B — A,B & AT o = Ic [AI[B] &l &k 1 A 2.0 x 10 mol > L s 1 yRfash am

] TUAT HIFST; 59 [A] = 0.1 mol L' TS [B]= 0.2 mol L' & den stfufswan o <kt 7orn shifeg;
& [A] 2 & 0.06 mol L™ T U

4.3 TIfCTH HaE W NH, 1 399 Y[ Hife H1 A9fha 21 N, TS H, o Scae i 8 1 et < ke
1AM 2.5 % 10 “mol L' s =17
4.4 <EAfud $eR & S99 W CH,, H, 791 CO 94 1 3 sifafshan o1 o fe1 Tefeheor g1 faan i 2—
&M = k [CH,O0CH,**
Affenar o ST 1 ST S U H dEd I g fhA ST €, 31d: o GHih i SEAfd o ok
S7ifersh I o R H off femm < TR 21 e
am =k (1301-13001-13 )3/2
IfE T h1 bar § q1 HF H1 foqe o A1 S sAfafswan & 9 wd o feerish & geRTedT 9 B2
4.5 THEMH AfHA o T W IHE e el HRI F oo HiS|

4.6 T sifufsmaen o fau e siffman fgda e &1 81 efufwman o1 o 8 gefed gim; 9 srfufsmeas
T Higdl—
(1) T HCA ST (i) ol T S
4.7 a7 feerier W Y T FA1 G9E g1 &2 A9 o TH YA i GECHE ®9 H ohd YR HT Fehd €2
4.8 TH YoM Sife w1 faferan & Frfafaa sifee ara gu—

t/s 0 30 60 90

[A]/ mol L™} 0.55 0.31 0.17 0.085

30 ¥ 60 Hohe HHA faUel § G S I UM SIS

4.9 TUH AfulEpa A % 9fd vem qen B o wia fgdia wife w1 @
(i) st o wHEw fafeu)
(i) B @I |igdl O T HE & o R F YOG G2
(iii) A T B T &1 Figdl ST 6 F 9 T FA1 Y96 =72
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4.10 A ¥R B % w7 aifafean § A 3R B &1 fafa=1 yrfaes Fiaet o faw s o (r,) = fio m

2l
A 3R B o ufa sifufewan &1 wife #1272
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 10™

4.11 2A+ B — C + D Ifufsran &1 gemfast seaad s W f=fafea afom gra g stfafsan o fog

37 Fraw qen 3 feris T Hifu
AT [A]/ mol L [B]/ mol L™ D & fat=m &1 yrfys
7/ mol L min
I 0.1 0.1 6.0 x 10°
1I 0.3 0.2 7.2%x 107
I 0.3 0.4 2.88 x 10
v 0.4 0.1 2.40 x 107

4.12 AT B % T SAfafka A o Ufd gerd 9o B o Ufd I *ife i €1 e aifere § e s afw

LRI [A]/mol L™ [B]/mol L YR /mol L' min ™
I 0.1 0.1 2.0x 1072

1I N 0.2 4.0x%x 107

I 0.4 0.4 -

v - 0.2 2.0x 1072

4.13 = § T yom wife wt Afafrae & A feeriew @ 1ufg Y MO s
(i) 200s'  (ii)) 2min'  (iii) 4 year

4.14 "C o Yedufaea e #1 1ufyg 5730 99 {1 Tk [ weAhid 1 el §, Sifod ga1 w1 ofhel
FT I § 80 % C HT AN B1 THHA T 3 K1 Gk it

4.15 9 WEE § 318 K W N,0, % S0 &1 [2 N,O, — 4NO, + O,] 3ifufeman o ks e faw mu &

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

10° X [N,0O.]/ |1.63 | 1.36 |1.14 | 093 |0.78 | 0.64 | 0.53 | 0.43 |0.35
mol L™
(i) [N,O4] T t o Aea i@ gifau)
(i) eifaferen = forg stufg =t oM it
(iii) log[N,O4] Wd tF Hex T® Wifau|
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(iv) erfafsman & forg am fram o= 272
(v) = feeian &t UM HifST)
(vi) k! FEEA | AU i TUHN HIFC T2 $Hh! o (ii) ¥ iU

4.16 Yom Hif w1 rfuafman o faw 9 feriw 60 s ' 1 ifafewas i eraft yrfrer Qg o %‘oﬁww
S H feRaeT g9 oRm?

4.17 I faerie #128.1 I 14 a1en T SR “°Sr @i 71 A hfewaw o M W 1ug, *Sr Fawd
forgy <1 eafeeral o srerenfid &1 ST SR SUT=EA 9 5@ A Bl TR 10 9§ TS 60 I g Rt
I @ S ?

4.18 < o yom ife &1 Afafsran 5 99% sAfafsran qui 8F & & 999 90% Afvfsean quf 8F ¥ &
ol THE 9 AT B 2

4.19 TF WoM Hife w1 fufma § 309% forsm e 7 40 fie @ 2t , FT TOE RIS
4.20 543K ¥ R TSISTEEGTA o S 9o Ageioq § fased o 11 2fiehe urad gul 3 feeriss 1 Tom

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

4.21 feR EE W, SO,CL, o JoH HIfe & A9 T R 1 AiHhg u= gu—
SO,Cl, (g) — SO, (g) +Cl, (g)
sifafeRan a7 &1 TN HIST ST9 Fa TG 0.65 atm B

T qqd/s %l qd/atm
1 0 0.5
2 100 0.6
4.22 fafe= qmd | N,0, o 99 & faw 9m fers = K ™ &
T/°C 0 20 40 60 80
10° x k/s" | 0.0787 1.70 25.7 178 2140

In kTS 1/T% ¥4 TqF SaQ qe1 AT E, S T HIS 30°C q&1 50°C R a7 feerien
I TR HITST
4.23 546 K A9 W EESHET o (9T § o fERie 2.418 x 10° s B A% iAo FHell
179.9 kJ/mol B @ qd-=di! UM T HH F M2

4.24 fodt afafman A — @R & T k=2.0x 10 %s ' &1 9% A1 URf9e Higal 1.0 mol L' &1 d 100s
o q¥EN S9! Higdl F1 @ ST ?

4.25 ITAT AT | GG 1 Tk Td e | faeed yom i w1 sifufwman 21 51 sifufwan &1 sty
3.0 %2 B 8 5 oK T § G H feha1 791 S=M?

4.26 TESHE w1 faued 7= G0 & STHER el ]1 E, FT T Hifer)

I = (45 x 1011 S—l) e—28000K/T
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4.27 H,0,% Ju9 &ife o faered i = g gr fora gad ©-
log k =14.34 - 1.25 x 10°K/T
39 FffsRan o faw E, &1 oM sifS) fhad 99 o 39 sAfafsean &t stafy 256 fae Bl

4.28 10°C A9 W A & I | foeed & fU ke OH 4.5 x 10° s~ a1 GiRa it 60 kJ mol ' &
forg 99 W k w1 HE 1.5 x 10%s ' BIm?

4.29 298 K 9 W Y& hifc 1 A9fHaT oF 10% 01 8 1 9939 308 K 9 W 25% Af4fshan gui g+
H o 9 % SRR 71 AR A BT A 4 x 10'% 7 € @ 318 K ¥ W ke T E, 1 THT FHife)

4.30 99 2903 K¥ 313 K% g i W ferel eif¥feman s o =R 1 €1 S 81 36 it o fag
iHAU S T TN I8 T g HITSY o SHHT AE A9 o6 e gRafad T8t gl

Wﬁf&amairasaa?

r, —666><10 mol L's™!
4.2 Afafsan &1 9 = A & faga @ *T R = 0.005 mol L™ min™’
4.3 sfufan =1 #1fz 2.5 R
4.4 XY, 3 = K[X]*, 3 9 A 9
4.5 t=444s
4.6 1.925x 10*s™
4.8 E,=52.897 kJ mol '
4.9 1.471x 107"
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