EE
|5

Rt
et

12087CHO4

BRI

9 T o AT o 9YEN A9

f9d TS dichicereh SIfRar o <Rl
ftfira Y Teh;

safafsman am i tfafsraen! srean Sae)
I s § T9T o 91 ufiedd o 9% |
fora weh ;

YR qon Sifeat sAfafsmansti § fadg e
T,
aAfafemraneti w1 enfueerar aen ife ° 3@
‘eh_{w;

7 feeris o1 qRYT H Feh;

97 freriss W rfufewmashi =i |igdr, A
qAT ITH 1 AR 1 90 =T Fenl;
I U YU WHife i Afafohanst o fag
TR o HHIHOT ohi SFefd hL Tl
I Td YU WHife i Afafohanst o fag
a1 feeisr o1 R0 T o,

Hoezar (Collision Theory) T UM
T Teh|

Tehth

il )

o> = o> Ir\\
LGN lep Sl M Fglenl

“TraTafien SerTiaat g0 98 WHEH W WETIAT WAl & fok srfufmarg
é)‘ﬁg??ﬁ‘ﬁ“l”

WRA WEgE €9 4 IRedd 9 Hetud foRm g1 e
sifafsran g fafdTse o 9 Jea w=iedt &1 1= TN ° e fafe=
vl o ufedd g B fRdl wwEtte sfufeer § wEee
frefafiad qea S 1 99l i 8—

&) qEEHS AfafRar BF 1 G9eA i, St fh SeAmfast |
fuffid =1 S gehdt B (379 4 @ foF o) 919w €@ W
S srfufsan o faw AG < 0 Bt © = sAfafsan g gt
?);

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

M) sAfafsen w1 A ereiq stfufEen gRT wrEeRen d% wgeH |
A el T |

T sifafewar &l qui ®9 9 wHeH o fau sifafswan =t
HOTedl qA1 HH oF WY-91Y 39k o a1 39! fuiia s
I FRHT FI AT o THA & T Teaqul 71 SIeoned- wHF
T gt fuifa e & o @ ugel fhat oie @we (Spoil)
BIM? Sfd 9 oh forq 3itsr S/ arel gerel ohd 3feRey fer Sa?
o T S5 § 26 o €84 w1 X g el et 82 9
uft wel w1 ST e foTE w1 SE vmar gr e €, e
srfferan o qen THen! foantafy w1 eteaa fewan T €, 5@
O SerTaat %ed &1 'Kinetics' (SeWfaeh!) Weg i
et ik oo o 9% 'Kinesis' 9 g8 € fo@eht s1ef e € wfal
AR ohelel SATA(hT i FHEAA! il @ Sielfeh TEETh
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4.1 RMEAREE
Fithfse=r At

Fefaer safafsar &t T STt {1 SSrewned FEmiaRTg ise uid ¢ fm ER
1 Tw1ge § gRafdd foran <1 Tohdr € W ardd ® 39 ufadq i fd ot o
Bt € for IRt faogpar oft aftafara =t eran era: sifuspter «im awee @ %
‘T T € € @l | IenTiaen T S1eE | sheiel UM SR % A
I I R e e
sAfafsman o1 & afted= o S Rl @1 F® FHRE Y Tigdl, 9, 9 qel
IARE Afafhar & A I gfad A T TS TR W AR & ugrel
ferait am W sreren fafia g8 @ oI eh Suvi stean ffifa g9 1 < o
Bt 21 onfrass TR W sifufswman it feanfafy §, Huee w7 ol etEt o
fa=re e Sl i witAferd id gy faan-fomst feran s 21

39 Usheh |, Y A9THa1 o 3Ed T dichlforeh o7 a2 38 YHiferd i
aTel | 1 FHF 31| Feeear (Collision Theory) & fawa § o
IR SR o 3o € E 21 qenfy 57 Hesh! gHeE % fau, oMEy, 81 Ted
sifafsren a1 o oo o T

&9 AfAfHaT, S eafs Sfafmard st de a9 et 81 Serend,
foeer A1Eee o Solg fao=m ¥ difeam Fge &1 Soid foeed faeam =
faeer Favee 1 st sifaels siar 81 SO 3R Fw sifufwad 9gd 6]
Bl €, S— o 9 Sl i Surkdfd § wie WS e % tfafmae uE
off Bl & S HeEH o § Bl ®, Si— 3&[-YehU 1 Uil qel wrE
AT | T 3T Tk el o1 SAfafshaneii oF 37 Il Hie Hehdl 872

39 S & g foh Torenfera ares 1 i o6t suent fearfa afteds steren
fafeed g & a7 1 T gl o o dey 9 g i €1 56 YR 9 Tt
sifaferan &1 7Ifa steran o &1 Sohrs 99a H Iffshaehl STUEn SRS i ikl
o ufterds o w9 gRenfua fran st wemar €1 feen gewsar o fag 5@

(i) frdt T sifafsras &1 wgar § M &l I 3qerE
(ii) freh T SR 1 Gisa § g5 B W F N FH FW@

T FHeqe fafEa W Te AMd gU foeR ) fe stEed fer €,
sifafFae R &1 Us i 3CE P &1 Ts Hid F1Hd & ¢l

R—->P

IS THI ¢, T t, W R TF P i WgdQ %AW [R], T3 [P], 70 [R],
T [P], & e
At =t,—t,
AR] =[Rl,- [R],
A[P] = [P],- [P],

97+ ™S T
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S HTh! H FT HItSh HioR Fgdl 9 H o e gga fehan s 7

R 1 Wsd #8@ _ AR
T At

R ¥ W 84 &l X =

(4.1)

Pﬁqﬁﬁﬂzpﬁmﬁ%=+ﬂ

EEE| At

Hifr Afafsraemi 1 disar wedl § o1@: A[R] T HUIHF HEAT T

AfafsHan a1 1 TR T W W i o fow 38 -1 § T i @

THIATOT 4.1 qM 4.2 SiEa afafEar o, r,, i fEfd w3 #) sl

sifaforan o eIfifsrarenl steran SRl o Wigal URad qen TRedd | Uoged 9Hd
W Feft war © (et 4.1)1

(4.2)

[R],™]
d[P]
T Tos = g7 = O (P)
AR - (RFR) W
dt
.('-g AIR] -dlR| - (E [P2] T
" Tes™ G = E AlP] APl [PJ-[P
) : > = TAT T [ (i]: 1[5)1]
E d[R]I [P.] < At> Y -
N FTEG
— t, t, t
A (s) —> S
) (@)
farT 4.1— sifafpan @1 arelfors Tq sitga &
siffemer & o genrEat

iRt 4.1 T 4.2 9 T ? TR tfufwan an w1 g, wiga w2l
IO, IS Wigdl 1 3 mol L a1 HHT 1 THE Tehs W ol ST ql
ffema o o1 e mol L' s il | qenfy, Tt srfafsrenati o e i
Higdl AR <6 R ook 1 Sl &, e o7 1 1 atm s~ B GROM 4. 1
Y I8 @ S Hehal € foh 3Ed 97 &1 WM 1.90 X 10 *mol L' s ®
0.40 x 10 * mol L™'s™" o @&zt 2| qenfy oira o fendll &ror W exfafsran am
% = H ok AT T TR Bl Fehdl Hiifeh o8 FHATIA o flg SHehT

W foam g98
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ot a1 CuHCl (SIfew Feies) # Ffa W W @ T wmae § st
C,H,Cl + H,0 — C,H,OH + HCI o e fafu= wmeiaer o sfied 3 &t o
it

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

ot 7H fafy= gueiquel W 9igd § 9Rads 1 A R Ghd © o7d: 89 Slrd o,
A[R] 1 At ¥ 9N 3T 1A L Gehd & (FNOR 4.1)1

AU 4.1- Ffew FANES F WA UUSH 1 Ed 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

TOMT T T ®, SUY e TURafid Wl safae wu o fRe e W A o
T o foIq aretfoter ATt 1 fepan STan 21 39 e forelt aifaery aweiauet dt
(ST At I T IR SRR ) % fou ofgd 9 g e Y g €1 o
Tfordfa ®9 H o7d g&H dt o oy drearfures o ot frefafed g 9 o
FW &

_ ZAR]_ A[P]

B TTAC A (4.3)

S At— 0
dt dt

T UM% g, R 3191 P § 9 Tl o of 9igar-99g a% T 31 @l ©ig
L TUT 3Gk GTel I MU Hioh G Tha1 ST Fehdl © (F 4.2) | S8 4.1

A Ty =

99, [HAH® Ferdh
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H 600 Wehe W r, , 1 A A FANES &I Hixdl TS GHA o6 HeA o5
Wig T G H GHd &l 9T =600 s W g% W TH oY @ wi=d
g (o 4.2))

0.12
T 0.1
= 008
s AN
;"’ 0.06 t = 600 Sec W
S o4 x\?"?&TI/FUW El
0.02 T
0
forT 4.2— =qfeer FAIEE (C,H,Cl) & 200 400 600 800 1000
ST 3TYEET HT arcelfor JT T (5) —— >
et Y@ 1 e qeefoR 3 1 °H <l 7

WA fagm k00

Ad: 600 s -

. _ (0.0165-0.037)mol L!
A\ (800 — 400)s
=5.12%x10°molL's™

t=250s W r,_=122%x10""molL's™

inst

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

inst

t=450s W r.__=6.4%x10 " molL's™"

inst
o1& sifafshan Hg(l) + CL,(g) — HCL,(s) W fa=R &+ &1 3 sifufswman o
Affsrarer o Scarel o WigfeRaiiel omes ToH 1 31d: T i o ferg—

~A[Hg] -AICL] A[HgCL]

At At At

S1Afq foreht eAfuforerk it Wiga H T &1 T I 1 Hgd HT Ihg i
% TAM Bt 21 g Frefefead sifafewan o HI o <1 Hiar stosfed g H,
A I, § 9 Y 1 Tk il < B

2HI(g) - H,(g) + L, (g)

o srfufwaet o sifufras wa SoRl o wiefRarHe Tones aqm =&
BId, S9oh o 1 T I oh fog fRdr ot ifuferass &1 @igar & & &

Afafsar a1 =
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T AE TRt off Scae 1 Hixdl # gfeg T T hl HA: IToh TIglRAHIT
T Y 9T 3 1 SIS SIE0 § HI 1 Wixel § w1 <, H, 1@ 1,
I digal ¥ gfg w1 W T T 31: 3% HHH S o foIw A[HI] 1 2 9

qrT 2 B
. __LAHI _ AH,] _ AlL]
w3 _cma—q_ZAt_At_At
T ghR O srfafsmen—
5Br (aq) + BrO;(aq) + 6H"(aq) — 3Br,(aq) + 3H,0() = f?f'l
st 3~ LABrl_ AIBrO;] 1 A[H'] _ 1 A[Br,] _ 1 A[H,0]
5 At At 6 At 3 At 3 At

fopddt Tt etfaferan o forw @igar ferr <@ & FuEoR =i ], or:
arfaferan AT =t Afyeter s1Uen IcUg o 27T g9 | uREdy &t X 9 A
R <1 HeRa B

SEEROUT 4.2 318 K W N,O, o 398 &l Ak 1 e, CCl, fae= 9 N,O, 1
T o A9 R fean T R ¥ N, O, 1 | 2.33 mol L o it 184 fie
9% TeF 2.08 mol L' ® TR Te eifufra frefafea wieon o eHaR
It &
2N, O, (g) — 4 NO,(g) + O,(g)
7 ifufsran o fou sfa o & oM s, fael qen Wohel o U ® wifSwl =W
T 3T § NO, o ST i & F 2l

s s aml _AN2Os]

2 At

_ 1 (2.08-2.33)molL"
2 184 min

=6.79 x 10 mol L™'/min
= (6.79 x 10 mol L™ 'min") x (60 min/1h)
=4.07%x 10> mol L''/h
=6.79 x 10 * mol L™ x 1min/60s
=1.13x10° mol L''s™

IE A w© foh—
a1 = 1 A[NO,]
4 At
A[NO, ] _

g —679x 10*x 4 mol L 'min"' = 2.72 x 10 mol L 'min™"

101, ™S Teiaent
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QAR 92
4.1 R— P, aifufsran & fau sifaeres 1 Aigar 0.03M & 25 foe o ufafda & %2 0.02M =
S Bl 3Ta 3T T UM Wehe den T 31 sEEedl | wifeu

4.2 2A - 3qE, Affera § A &1 ®igar 10 e § 0.5 mol L' 9 2 %2 0.4 mol L' & St
21 =9 GEEGUE o foru SAfafsmen 9F 1 UMl it

4.2 FfAREAT Ao BT Tl Afafen 3 wrife aRfefel, S9- afafwas @
a0 Higar (G o Hed § @), 99 d9° S WA
A TR L B

4.2.1 sTRaferar A o RS U T A W sfufmEn S, Uk sigen st sfufmn] 9o Sare) #
igar Ut Fyofar el R FoR € weha @) sifafsrn o w1 afafwEen w1 qis & q
oo v | (Rate Law) el €1 58 a7 oo e o =&oieh i

FEd €l
4.2.2 97 SR TE AT @M 4.1 & IR BT < § o W & A S-o sfafweet Y wiga
e Tl ®, el an wedl Sl €1 9ok fauda etfufwmer am W,

sAfafsmaent =1 Fisar § gfg e o s 21 o1d: stfufswman o1 o eifufwashi 1
Tiga W R e 2l
T 9H 3TfHfshan—
aA+bB—-cC+dD
R foar X 59H a, b, ¢ qA1 d sifufrasl Ta IR o wigfwardet
o §1 39 stfufwar o forw o sEste @
AT o [A]* [B]Y (4.4)
el HIdieh x q1 y WIEfRAHE o (a 921 b) & GHM teqen i
Thd 21 I GHIH i g9 e w1 ¥ fam gehd ©-
= = ke [A]" [B)Y (4.4 %)

d(r) _ X [R1Y
_T_k[A] [B] (4.4 @)

TN 4.4 (W) 1 3TeTehel ST THIGHTUT Hed 21 7Rl o A feerish
2 58 am fertar w8d 21 4.4 S gl &S T efafwa an e
ffeparenl o1 Higal § Heae T sdl @, a1 o0 21ere o sl Thed 2|
31a: O Taw ag = gar ¢ foad fodt stfuferam o o ot erfirfenaent
Tt WeR Wigdl oF U UT IS HTdich oo o id ¢ g fedt dafera
TS Ao B et o EigfehaNdiel Tulleh oF HHM 3Terar
=t oft 21 Hera €

IR0 &+ fau sAfafewan—

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

LSIREMERIGE
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=9 Afferan oF o o1 fAeior o @ feel ue srfufsmaes it |igar & fer
WA U T AMAfhash 1 WEd H IRadT Fion, S12@1 a1 SATfshae i
Higar afefdd shieh, IRIH TEdRA o hed o ®9 § Y Hehd B IROMH
groft 4.2 ¥ fgu 7w B
AR 4.2— NO, o favem =1 urfaes amn

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 0, #Y A fer T@e NO &
igar A KT S @ q9 eifuafea o yRfas 9n # WR % Uk
(0.096 mol L's " ¥ 0.384 mol L 's™) @ gfig et 21 o1 <uiian € fom =
NO 1 |igdl o enfthet W ¥R ¥ar 31 /& NO 1 | feer @it st @
TN O, 1 Wisdl T w1 W © 7o Afafeman 9 &1 g e sAfafwan o
1 O, F1 WEdl HI TH =G W e orian 21 o1a: 30 afafswan & faw am
YT ET—

a7 = ke [NOJ’[O,]

WWWWWF@W—%=HNO]Z[OZ]WWW%I

34 stfaferan o UrEifiTe tishel | WIe ST FEeRor | Higdrell o S| s
A, Fafera sifafswan o wigaet o wifwardidl sl & 9HE 2 F5 3

SereRo frefefad 2
arfaferan YTt o HHreRtoT
1. CHCI, + Cl, - CCl, + HCI 3 = Ik [CHCL,] [CL,]”

2. CH,COOC,H, + H,0 — CH, COOH + C,H,OH 37 = k [CH, COOC,H,] [H,0]°
3 stfafeRansti ® Hixal U1 oF HIdieh FHIHO H IURkd RifcharHIe! oTehi
T f9=1 € °m: ¥9 %E "hd &

a7 frm &1 frd Ggfora SIfIfHaT &1 3@*T Yy T&1 far ST qehr,
T gFeHT (4R Ggiias &9 ° T&l: dfew g &9 4 B s g

4.2.3 ANTIRAT St HIfE a7 Tl 4.4 (F) H—
o = k [A]"[B]Y
xTe y 3 wd ® fop stfufsran o1 o, A eteen B o @igal 9ed 9
HG gfad B €1 THRIO 4.4 (F) W & Skl 1 AN x+ y Al i

103, THEH Teiaeh!
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SRE0T 4.3

<l

WA fagm 04

Tl Hife I Fed HIdN € SEieh x q yFHAI: A qN B & ufa aafafeman
Fife & TR H

ara: ferelt srfuferan & am frram sisre ® wga AigATeil o Tdienl T
I 34 rfufeRan i wife wEemdr &1 sifafwan w1 #fe 0, 1, 2, 3 e
freren off 81 Wendl €1 eAfaferan 1 whife o =1 B 1 o1ef € o erfufemen
a1 sifafsharhl o1 wigdr W FeR T2 s

3 rfafshatesl st et whife 1 MM HITSTQ e o 2ot ©—
(F) T =k [A]* [B]?

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

()

(@)

oM =k [A]F [BY; FA FE =x+y

;e FE = é%:z = i fdr it

el whife =§+(—1)=% 31ATq 375 hife

Tferd THERR SR, At Sl 8w E; TEeh Wel e weft
ot T A wl; il fove € wE sifufwEan v 9% | ol B ¥ W
" g gt sifafmanett w1 wrerfuen s1fufwand (Elementary Reactions)
ed B 59 Wi AfAfHa Tk g § 7 ©f; dfceh ®E el § U gl 3
A 8, a9 UE afafmensti 1 wifeer srfafsRamd (Complex Reactions)
Fed ¢ ¥ AfalRand HARE (S, T F CO, 791 H,0 W 3ToRfehior e
Hreafies el g TS Toshieiel, Weeerse qe o od ® ), Tadia erfufsmand
o Uiwd AfAfRAd (S WAt o gLl g SeEewinie qen
WHIEEIE A 1 &) 8 Hehdl 2
a7 feeies it geREai—

T 9H= sifvfshan—

aA+bB>cC+dD o fau

a7 = k (A)" (B)Y

aﬁ'x+y=n=31fqmaﬁaﬁﬁ

I S 5 1 -

AT Y G 4 [Al=[B]

Higdl Td G573 1 SIThTE mol L™ T s o1 W fafa= affsmaneti o fau
ke T THTAT RO 4.3 § <N T T
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RO 4.3 3 feeriar &t gahEAt

arfferan wife o feerian @t 3R
e 0 mol L* X 1 s =molL's™
S S (molL™)
mol L™ " 1 g
HerH whife Afafman 1 s (molL")
mol L 1 =mol'Ls™
@T‘ﬁ—q_"ﬁﬁ ﬁﬂm 2 s (Il’lOlL_l)z

GEE01 4.4 fqAfafaa am feriarl 9 ifvfewan wife St Je=m Sifau—
(i) k=2.3x10° L mol "' s’
(ii) k=3%x10"s"

s (i) fed wife sifafeen & o feemie ®1 3@ L mol ! s &6 8, o1:
k=2.3x%x10"° Lmol ‘s fgdfta =ife sifuferen =1 fefud s 2

(ii) werm wife sifaferan o a1 fomi® &1 S s | B 21 o:
k=3x10 ‘s yom wife sifafswan &1 el e 2

4.2.4 arfafewmar =Y srfufsran &1 wh o= urd, 9 enfrasar wed €, sifufwan =t famanfafy
arTfraeRar TrEH | erddl H1 8| wafien rfferar § amt o gt wityiisr (o,
T ST 3TU)) S Toh Teh W1 Hereg o Therarey TaraiTes ifufrar
A &, Rl W& Y rTAfeRaT S anfuereRar hEd &1 ST siffsRan W et
T TfYi Here g Al SAfafha Tk U hewdl €, Seeoned— ity
ELIEE H SATE
NH,NO, — N, + 2H,0
fg-mmmoyeh srfufsmansti © weh @1l < wfviT w1 Goee e €, SaeTone—
BEGS STreEe 1 ot
oHI  H, +1,
- sfufwet § ww we dF e % gaee g €, Su-
2NO + 0, — 2NO,
Stea fo=ma o e 1 9 eifess Tuew oF W Wy 9ueg o IWd
Afiepd B 1 eIl STedd S et 81 o7 1oy enfoeshar w6 sifufswmang
agd %W Bl € IR i 1fa @ aed 2
TH YhR T ® T sifea sifufwarg fen wisfrandidl e o 6=
Y aferk 0] B9 €, 3 U @ S uel e =Ry, SH—
KCIO, + 6FeSO, + 3H,S0, — KCI + 3Fe,(S0,), + 3H,0
Tg e St ST AR W <9M HIfE w1 g et ©, ared | fgd

105, T Teiaen!
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AAET T2

Fife 1 fufspan 21 78 am 2 & 7 sifafean o7k oaf & T et 1 A
1 ug ot SAfufsman o i Al wear €, 39 99 i SR ed stfufwar
fopanfafer sl Ad ok 3 Tehd €SS & fau fel < wfeifar o S
FT A T o g S ok R e et 71 ek 5 weRR et
1 F o R o T AR U N FEfE i €, f59 an fraitw ue
FEd 81 AT WA W SAASES P W SR eRgeT WaiEe o e
1 Afafepar W fa=r wifs)

2H,0, —l 5 2H,0 + O,
7q sAfufsran & fou frefofaa o g g e 28—

kil =% = k[H,0,][1"]

77 sl H,0, T I, Td&% o 9fd Uem hife &1 31 yamw, sifafwan
o T TS § G FH H Gohd <4 T

(i) H,0, +I' - H,0+I0" (¥ 1)

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

Tl T Tg-erues weftes erfufwman 81 107 wiwi %1 qemed! wed €,
Fifer gg tfufpan o fffa et 21 g 99w qfea gt o uftafea T2
BTl ¥UH UK HE B oh R0l o TUler U% ©1 ofd: 39 eifufshen o wererd
T w1 < Afaferan 9 &t fAuifa w3

3d: 3d a% o U 9§ gH e ey e ehd B

(1) erfafran =1 FIfe Tw TR 90 2?1 e I aen fa=rere oft e gendt
B Tq SAafsan 1 STfveshal Y e Ui el Bl Eehdl|

(ii) Af9fsran &t wifc Wafie T Sifed A1 JRR &1 Af9feRanst @ @m
Bt & safer stfafswan o) enfverndl shae wafter etfuferan o foro &
IR Bt ©1 Sfea sifufwaneti o foru enfresrar o1 @ig o1ef @l
Bl

(iii) wifeat srfafwansti § wife o ¥ ug &1 &) S} @ 9o 99 Hg g i
sTfeekar e hife I9= et 2l

4.3 TF AM9FET A+ B — 3SR, o faw a7 f=m r = k [A]Y2 [B)? © feon won ©1 eifafwan &1

Hife a1 272

4.4 ] X H Y H ®YRO TG Hife i sermiaent o Sg&q gl ¢l AE X h1 Fisal diF T HL
W @ Y & FE 89 o 9 W S g9 ge

WA fagm k06
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4.3 BT
o1 AAEB0T

4.3,1 I whIfE &

(Rl

R &I HigamT ——>

0 g —>
ferd 4.3— Y HIiS T SR
& foTq Tizar &1 T
& 1Y gRedT 3eRa

B UEd S goh ¢ Toh Wigdl T S o7 HHiho1 i Feehel o HHIHl
84 & dchiictsh o o1 e g M 8l 2idl, Fifh gHeh W wigdl
& 99T o A i 9k o 't fag W Ei TE Tuwl @1 a1 e /Y Y fee
S & (Forst 4.1) 1 3898 a7 19w 91 e wied & S €, ofd: sifufswan a6
wife ofi T B HiST € Sl €| TH HiSAE o R0 8 €H S HHIHT
1 HHIRTT Hich THIRT oF THISHTO W Y Hehd ©, fored = w@ig &
MY gT TR e, steriq fafe=r wma w wigar qen o feeris o ot gey
1 Bl S 2

fafiy= =ife =t sifafsraneti & fou stem-sterm gaTehferd v THwT B
E1 &l W &N shel Y WE YoM Hife w1 sAfafmaneti o fou € wamenfod o
THHIOT HT Fedrd H|
I e w1 rfuafswan 1 o1l i @ e erfafmen feeeer o ifafwas i
gl oF YA Hdich o HIA Bl

aIfafwar, R » P W faur &i-

__d[R]= 0
o = ¢ IR

forelt | W Y STl 1 WM SR Bl € ST

__d[Rr] _
I = ~ar e lex1

7 d[R] = - k dt
T W THHTH HH T
[Rl=-Tlt+1I (4.5)
Tl 1, THTheH Teeris 2l
t =0 R g R*T TE@ = [R], T, 5 [R], e w1 wrfae
T 2l
G0 4.5 H [R], 1 °F WH T—
[Rly=-kXx0+]I
[Rl,=1
1 1 A GHHIT 4.5 § T@H |-
[R] = -k t + [R], (4.6)
G0 4.6 T @1 o HIHl y = mx + ¢ o GHged €1 A% 89 [R]
TS ¢ ok ot WE G dl O W Y e g e (e 4.8) 1 39 Y
T = - kT 3q: TS [R], F KR Il 2l
GO 4.6 1 TH: A HH T o Feeriw <t g 2

- IRl —[R] (47)

Y[ Hife F AfafRa erdenga s €, fohg foeim oRfeafai & =7
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Hfed Bl €1 o TIEH S AT qe ¢1q gael T g el Afafwarg
I Hife T Afafwanet o F I T I @ R, T i B qw
wifeTm gde W foiem, y Hife #1 sifafwan 2

2NH, (8) — e N. (&) + 3H, (g)

M =k [NH,]" = ke

79 sfufran o, Wife™ %) Tde SRS &1 %@ wdl 81 399 @ |, o1
1 e T Rl ¥ Haw e Wil €1 sHiee stfufwmen s uRfeafaa o iR
itk aRadH, oTg ¥de T 3Iufeerd STHIA &t 7 | IRedy T8 e dehdll
a1q: erfafman o erfufeas 1 Figar W ek ¥ = 71 < @)1 @l gde
W, HI o1 IS fo@iem 31 ife w1 eifafwan &1 Tk 3 33 2

432 g9 HITE &l 3T o it Srfuafmaneti o ifufewan am, sifufsrass R &1 @igar o 999 wdis
stRrfiramd o EEI B 1 SSeon -

R—-P

__4d[R] _
A = Qi =k[R]

d
a0 %:—kdt
TH GHISHTOT 1 THEOA H T EH U B
In[R] =-kt+1 (4.8)
T o T 1 GHmehe &1 feerish © qef g6eh W Sleial § T fohan S
EE I

S t=0, R=[R],, &l [R], ifafsraes &1 wfass disar g1 o : g
4.8 ! &H =1 yhR 9 fora wehd B
In [R],=-kX0+I
In[R], =1
[ &1 A gHeI0r 4.8 H gfaeenfud & |-
In [R] = -kt + In[R],, (4.9)
THHRIO H TF: FarEdd HH W
[R]
[R]o
1. [R],

I k==-In
t  [R]

9 ¢, W, GHHT 4.8 9
In[R], = - kt, + In[R], (4.11)

In =—kt

(4.10)

T t, W;
In[R], = - kt, + In[R], (4.12)

LSIREMERIGET
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T&T [R], 91 [R], F791: T ¢, 70 ¢, W Ao 1 Higane 2
THRTT 4,12 H 4.11 § M WR—
In[R],- In[Rl, = - kt, — (~kt,)

[R],

In
[R],

=kit, —-t,)

1 [R],
= In
(tz - tl) [R]2

iR 4.9 w1 9 yeR 9 off form ged -

(4.13)

[R] _
[R],
G o FHI TWH JITTOTh T W
[RI=[Rl,e ' (4.14)
0 t —> THieRTor 4.9 THIHWT y = mx + ¢ & GAqed §, A g9 In [R] W ¢ &
AT 44— T FE 7 afyfe T WE @i (9 4.4) @ B @@ = - k ol WA W@ 9w B © aen
% fTTInjR] Tt & Id: @€ F WM In [R], B 2

In -kt

In[R] —>

7e7 S Yo Fife o T FHT 4.10 1 94 YR 9 o foren s g a—
2303, [R],
k= = log R] (4.15)
* [Rl, Kkt
M logt e =5 303

R, . .

7fg g9 log [[R]] Td t o g U @id (99 4.5) @1 &1 = k/2.303
Kl

o = ke/2.303 T T eEgeH (Hydrogenation) 9o hife i sifaferan <1 3o 21

C,H,(g)+H,(g) » C,H,(g)
3 97 = k [C,H,]
ST AR oh Gl Wiskfaess qen S Tifveng (fearufaed) e gem
0 wH—> FIfE 1 FelaR! o g B B
farT 4.5— 997 Hife &1 fafaman 226Ra - *He + 2’Rn
@ fe1¢ log [R],/[R] T
T & T AT

log ([Rl,/[R]) ——>

a7 = k [Ra]
N,O, T N,O 1 3qeeA 99 FHife 1 atfuferansti & F9 o 3w 2
BN, &N TNE 7o 1 Teh iaidiush qem shife saffman ® famr #)
Alg) — Blg) + C(g)
* In T log (logarithms I TTTTH) & faw gRAT=-IV 3G
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SEE0M 4.5

LSRRG

SH whife 1 AfAfH1 N, O, (8) — 2NO,(g) +% 0,(@ ¥ 318 K W N,O, &l

YRR Gigd 1.24X10 2 mol L™ off, st 60 T o 39Ud 0.20 10 2mol L™
® TS| 318 K T o7 feerier i 70T Shifu|

o wife &t rfafean & fau—

log Rl K(t, ~t,)
[RL ~ 2.303
2.303 [R]
JA k=—"——log—L
t2 _tl & [R]2
2.303 1.24x102mol L

"~ (60 min- Omin) % 0.20x10 mol L

_ 2303 log 6.2 min™"

_ 2303 x0.7924 min™
60

a k =0.0304 min™*

T fo A 1 IR <16 p, ® T 't §HA W Pl @ p, TN T arfafman
o ToIq THRfer o TRl S ogeat e YRR W Y HeRd B

F T p, = p, + Py + P (T THEAN)

Py Pg @ po FHA: A, B TH C o 3iferw I R

IS ¢ G WA o <6 H x atm I HH A 2 9 B T C YF b
TF O 991 W B U9 C 4% o @ § x atm &1 ghg grf

Alg) - Blg + Clg
t=0 §HT W p;atm 0 atm 0 atm
t FHT W (p; —x) atm xatm x atm

Tgl t =0 THI R YR T@ p, T
p=p,-x+x+x=p+x

X=p,-p

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

o (2.303)(@&] _2303, P
t Pa t @2p, - p)

(4.16)
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SEERUI4.6  feeR Fdd W N,O,(g) o WoH FHife & ardia foder W e s et gu—
2N, 05 (g) - 2N,0,(g) + O,(g)

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

g WM % N,OL(g) & @ ¥ 2x atm I FH B 21 HF N,O (g) o & A
foaife B N,0,(g) & < Hict 92 O,(g) T Tk el < §, N,0,(g) & < H
2x atm %! g q2M O,(g) & =@ H x atm i hg BFI

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

D, = Px,o, T Pn,0, T Po, =(0.5-2x) +2x+x =0.5+x
x=p,-0.5

Py, =05-2x=0.5-2(p,-0.5)=1.5-2p,
t=100s; p,=0.512 atm W

Pyo.=15-2x0.512 = 0.476 atm

HHRIT (4.16) T TAR HH T

2303, p _2.303 1 0.5 atm

k = o
Da 100s g0.476 atm

log

= Aeg03 X0.0216=4.98x10"* s™*
100s

4.3.3 orfurferar &l fordt srfyferen o s1fufsras =1 RfYs digar o e gF | S w93 o

arerty €, 39 o1aig wed ¥ W ¢, 5N YRR fE s 2
T Hife w1 Afuieman o fag o feeis geeeor 4.7 9 feon s @
k=[R]°t_[R] (4.7)

1
' t=t, W [Rl= SRl
t,, T o e g

_[R]o_%[R]o [R]O
= ty, ZITtyz:2k
o7 T § foF 3 wife 1 sifafan o ¢, sifafsraes w1 yRfek @i
o GHMU qon 9 feerish o ShEddl i 2l

111, T SerTiaent
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oy wife ot rfufean & fau—

2.303. [Rl,
ke = 1

£ o8 R (4.15)
t, W [R]=% (4.16)

37 : IYUR THIHT f1 YRR Bm—

2.303 2.303

_2.303 IRl xlog2 =

f,F IRl
2

I

3:msnty2: xX0.301

0.693
I
3d: gUH e i efafma & fau sl fens g © ol @

sifuferaent =1 IRf9sw digaetl W MR =1 gt 9om wife &t sifafewan o

AU T UM AT TRt | e o feerieh i UM S7efg | i S HWehdl

I whife st stfaferan o fT t, , o [R], 72T Tom whife st stfafmar
% faw t,,, & A [R], W el &1 gem

Rl ty, = (4.17)

SEEQOT 4.7  UUH hifE I Tk AMqfhar o faw o feemish k &1 99 =5.5x 10 s 9=
T 39 AffsRan ok T sty &t o wife)

0.693
S gom wife B s S e sty ; by, =
0.693 13
=————  =1.26x%x10"s
Y2 55x107 s

SEE014.8  <MEC fob Yo =hife w1 atfafshan o 99.9% 3tffshan qui 8H H o 99T 3141y
(t,/5) 1 10 T B 2

& 99.9% 3Afufsran quf B4 W [R] = [R], - 0.999[R],

e = 2.303 log [Rlp, _2.303 log [R]o
t [R] t [Rlo —0.999[R],
2.303
_ ; log10® _ 2.30t3x310g10
‘= 6.909
k
0.693

LSRRG
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T TA gUH il it Atufmnet i fvrde fafiredre s ane wrelt 4.4
# e o 2

AR 4.4 91 T 9w hife i Afafmanen & fau gumerfea 3 fem

0 R—P d[R]/dt = -k kt = [Rl,~[RI] [R] wsi ¢ [R],/2k Higar go !
o e Ao
mol L's™
1 R-P d[R]/dt = —-Kk[R] [R] = [R],e ™ In[R] TS ¢ In 2/k Ty
AEn & Heg = % HAY s
kt = In {[R],/[R]}

wefi-spefi aRtfeefaal o ufedq gru eifufswan =t wife & wfteds & s 21
s Ul srfufepand €, St yum wife 9 fram 1 erERo et ®, wfu
arEdfeshdl W 98 S=9 i H1 tfuferand g 1 Screwnd, i tEee w1
Sl SUEEA | ATHiHEh] arelt st © e U tEiee @ik S o o
arfaferen Bidl 21 ore o, et UEee iR Sl S i wigand stfaferan o
AT T YHE STeldl €, URq STel STqEE ok folq, Siet g Afersh W W foran st
2, forach #wor stfaferan & S 1 Gdl W 9gd FH YAE TSl 7, Id:
srfufepan o SfT W ohddl TfYer e &1 Wisdl § uferdd 1 99 gl 2
TR & faTw 0.01 mol TS THIRE & 10 mol ST §RI Sal 37T oF URY
(t=0) den Afafwan 1 Fo=tar (¢) W fafq= it 3 Sl =1 a4en
T f W 2

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 wiga § Afees qfiadd T2 Bl

3a: a8 Al wud wife sfufean &1 d® aeR & Bl U
aAfafspaei 1 BH qUW HIfE H ATAHT hEd T Q-IHA (YhE)
A B0 JUH if &1 ke &1 Tw o SR

C,Hy,, O0,, + H,O _H' | CeH 1,05 + CH,,04
3E-THT ‘Q? S| T
o0 = ke [C1oHp,04]

113, TEEH SRt
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QAR 92

4.5 TH YU Hife &1 Afafman o1 o9 feris 1,15 x 10° s 21 39 ifufwan o sifewna 1
5g WM ol el 3g BH H fohal 9F ehM?

4.6 SO,Cl, & 9 TRfs w1 § oeft 7 o forifsig 89 # 60 e 1 5w orman 21 3
sifafshan gerd ehife 1 81 a1 o1 feerish 1 UM it

4.4 FAACEATABT Y w7 = sl a #1 9z & we @@ ek §1 saeen, N,0, & farem

arq QR fergfeat
H I H-1 H-I
[+ > i+io +
H I H-I H-I
geedt
farT 4.6 — wegadt & gRT HI &7
o=

ISIREMERIGET -

o, ugred &1 URfYe 7 g et 9 # fomsE, 0°C W 10 & A, 25°C W
5 S W gl 50°C R 12 fae ®, g 21 1g g% ot Sa # fop arefirem
THTHE (KMnO,) TF $fieRiferh 377 (H,C,0,) & fagmn & qrefeem wime
1 oo /=7 a9 &1 qer § S=a a9 W Shea | e 2l

Tg off g T 2 for ferelt Tramafen stfufmar ® 10° ama afg @ o
feertier o wrem A gieg giet 1

fgferan amm =1 M W fARar w1 =ren omHsE gt 4.18 9
qeAl- AT 1 S Tehell B T8 HAYLH WA . TH. 9 g%+ F&tad o
o foig Telte o AT e A shsht Wifde Foar= qen wfaure feham

e=Ae Fa/RT (4.18)

el A ST Tk 3terdl G Ut 81 59 Jd- =i o off
Fed 81 ge fendt fafyre arfaferan o foru feerisr & @1 R 79 fremiss © qen
E, Gfsaor st f59 joules/mol, (J mol ) ¥ Hrog 2

70 frefafad o sAfafean § wwen S g 2

H, (@) + L(@ — 2HI (g)

R(3TE o AR IE Afafeman qsft &1 Tehell € S eTegioH i Tk 319
TSI o Teh 3T0] | HoeZ Y Teh STEATE HeAed! ol foad e (o 4.6)
Ig HeAS! Sgd HH qHA q% ik | Tl € d1 IR TR STEeEe
o < erupeH 1 faeH e B

Tezerdt ford |fehfaa Hepet (C) «ff Fed €, & faw=m o fou strawass i,
fsrauT et (E,) wear 81 feufas o ua sifufwman o o 7er 7w
iem W ol (4.7) 9rst g 21 atfafsmen fdenen erfafmashi o scarg o St
e #1 TwEn wEiE w1 2

ST "o Hepel Tqsfed gt Scurg fafda ia @ a o ol g
Bt 21 31 sifan srfafwan Toed sAfufemasnt wa Sarel #1 yfa w fsf
L 2

srffsharer THeNS o TR STUsTl i TIfast et 9uH &l gl fHEt Tk 219
o HEER i RSl o SR A Ai{AH s il € o7d: ASfen deeq ™ qen
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STupsTl @1 37 —>

ﬂ\ e

S T T Y S W § s % SRR H R w1 %
Hifer! &1 9a fRan seh STHER TIfast S &1 faaor, (E) e § g
ot G i o ST Y "W, (N,/N,) TS T St o Hed 9k Wie] R ST Tkl ©
’'d (for 4.8)1 7=l N, Sl E ¥ g5 Tu[sii 1 G& € deN N, el STushi i

s et —> Ik T I, AfaEATS AT et 1T AU o HAUw 79 Fi
o 4.8— fafir g spopei TS et o T BT S| W (A Sl | HH A SAferm Foll el SToge
T oo Ao # bl HEA HH Bl Sl B € 19 9@Td Sl € dl e w1 vy i
YRR XA A el W 1 ST foreentud €t Sian @ (Te 4.9) an o 1 therra Sifedl

T (t+10) I8 & (t+ 10) 9
¢ R_aAfafman S A
B Afafier T0st &1 <wriar 2
5 afsraor el
45
&
st et —>

T &5 ¢ a9 W yfafman
T ared IRt 1 Wl @

ferT 4.9— sif¥feran J7 &1 arg W fsfzar g
gl Tt &k

Ink—>

0 1/T—>
a7 410-Ink @& 1/ T &F
Oeq 3G

T ag Sl € TR STcaferr ol e STu[eH w1 STuTd
9g AT ®| 9% o A &hd 9O Tedl @ i Ha
GHTSAAT 1 | 8L T Teh Tl =Meql 89 E, i fefq
Herad-dieeda™ o T ifehd & Thd & (Fo 4.9) 1
ferell wxred o qroEE W 9fg W E, 9 sifus St 9 wee
T oTel AR B G o 7§ ghg el 21 fa @ T
2 foF o § (¢ + 10) IUHA W GiHAO el A T ik
Sl TS 3TU[A SRl TR A AT SRS T & AT &
S § A SAHiHA S ST B STl 2

STRfeTH TR 4.18 H &R e /T B, 9 siferk wifew
Foll aTet 31upst 1 f9= o A erar 81 GHiehoT 4.18 o <Al

qeff 1 UTehfdeh TTEFTOH o T—

Ink = -

E
2 +1n A
RT (4.19)

Ink W& 1/T o W& o5 G0 4.19 o &Y Hief @ g ©
5@ fost 4.10 & <wifan = @)

STRISTH FHIRT 4.18 o TTUR A9 | Jhg 1eran Wishavr et | HHT
9 sifuferan o o gfg A den o feerie d =wemaiwt gfg s
Form 410 § @ = =2 qe si7ES = In A 21 3Td: B9 3 UMl 9 E,

R

T A BT TOAT L FFA B

A T, T FHH 4.19 1 w9 1 g

E
In K, =_R;‘ + InA (4.20)

1

IR qIEE T, W

E
In =-——2 +1nA 4.21
I RT. ( )

2
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(A fordt & T sifufran & fau feems ©)
Je, Tk, SHERT: AOHE T, 91 T, W A7 feeriw T
THIEHTO 4.21 § 4.20 WM W EH W BT

a Ea
Ink,-Ink, = RT, _RT2
lnk_2 = 5 i_i
ky, R|T, T,
lo o B, |1 1
8% T 2803R|T, T, (4.22)
logﬁ — Ea T2 _’I‘l
k, 2.303R| TT,

451 IATEH HFT YOI SO o8 131 7 e o vl et ufedy gu fa s, sifafen o

T ! Ferr g1 3T MnO,, = stfafwar wi Safd w9 H Ayt
gig T 2l

2KClO, —*% 9 KCl + 30,

el e e ugred tfafeRan 1 X Rl S Al B i SSRe I T FAN
& e =ife, yered &l a9 FEe wed ©

ISR I T BT gemed Gopet Fagid o THen 1 Tkl €1 39 fagid &
STIUR 3R THRIS AfIfRa § o wieh s1faferarehl o T1er STt e S
& il fop Aeardt Hepet o qRor 2 €1 sqent ik et g
& e 7% foaifSa St Scas e Sare <1 ?1 I8 faverd famen
S & foF ARk Uk Skfouss a9l sere fepanfafy § sifufsmaent
T IR} o HEA HIHAT Soll THH Hlch Td 9 TR Sholl STa
o it ek SAUfRA T e € S TR fe 4011 | <@
T B SRS TR 4.18 U T8 T § foh Wfsharr Sl ol
T+ fSta &\ g Afufshan =61 o 3 SAfus g

SR 1 T A ATAlRAeR] 1 S A SN

arfufswan frdene

eI 4.11— QI S5if T IF FT 4919

LSIREMERIEET o

> L Wehdl 21 I, ATAlHA w1 e Seil, AG, § a<aE
&l Il T8 Ta: Yafid sifafmanet w1 safd w § Wy
T Ayafda STfaferan i IART & wanl Tg ot 9rn 7=
2 for S fedt srfaferan, & wrr fromis o aftedq =&
Tl feoh 78 T 1 TS TITUd hid o Wl hidl §| T8 3 e T <Al
arffsreneti sl THH ®9 ¥ IR e © T wrmeren suftafid d § W
yiter wenfia €1 St €
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FEE0T 4.10  fordt aif4fsran & 500 K @21 700 K T a7 fefish as1: 0.02 s ' def

0.07 s &1 E, TF A T 7M1 Hifs)

logﬁ _ Ea TZ _’1‘1
&l k, 2.303R| T\T,
log 0.07 _ E, [700—500}
0.02 (2.303%x8.314JK'mol™ /| 700x500
-4
0.544 E, x5.714x10
19.15
E =0.544 XLZ =18230.8 J
a 5.714 x10

T k=A™

-18230.8
0.02 = Ae8.314 X 500

0.02
0.012

=1.61

S@ERuT4.11 00 K T R T sTIeRe o fHefafed sifvfswan g/ eaeed o, Yo Fife am

froRi® 1.60 X 107°s ' B1 39 aAfufsman &1 9feaw st 209 kJ/mol &1 700 K
a9 ) a7 feerier i T Swifsu)
C,H.l(g) - C,H, (g + HI(g)

o ®H S ® feh—

E 1 1
logk, —logk, = 4 — -
% 5% 2.303R{T1 TJ

E 1 1
logk, =logk, + i ———
Q2 0B 2.303R{T1 TJ

 log(1 .60 x10) + 209000 J mol ™! 11
U 2.303x8.314Jmol 'K~' 600K 700K

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

117, TR Seiaent
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4.5 ARMETE
gifeee ot

e 4.12— 93l %1 399 &
HIgH STffa=rd
viar SRE

Tl SR TR R ferega Rt o e B € e Seeear
TR et den faferam o 5 1916-18 | wfquifsd feman o, sifufsan 1 st
qen fepenfafey o e o et Yool STor €1 98 T it Tifieh URenedH W ST
1 39 Togia o STER il o 10l sl SR Tiel WA STl €, ol /AT il
& fon erfuferan srupedl & e1od o Weiee B o shIOT Bt €1 arfafeRar frgror o
U 3RS A | Ufe Wohg WEee ol Waeg Iafd (Z) wed B

e ATfRa1 1 Yo e aTell T 377 e Hiha0 ol © Sl
o &0 7ot & 1T T gk 21 fgeryew wufaew sifufke A+ B - SR
& o, sfafwan an =) e w9 § weikfa = T B—

aT[ =ZABefEa/RT (4.23)

STt Z,,, ffhash A Td B o TeIee &l Mg qel @ Fa /KT E o SRR 190
T AR S drel AU o 379 kT YRR hIl €1 THIRWT 4.23 T gor
I3 T ¥ I W TH HE Tohd € TR A TEee ol § Heifud R

TR 4.23 39 AfafRansti o a7 feerieh oF WM i T2l IR sl
&, Tl s a1u] steren qRw] Witnferd gid €, fohg Sifeet sropefi & & o
Heaqul foeer ufeferd BT 215Ut SRoT Feft Toee! o1 ek ¥ fore e
BT 81 Hehal 81 o Toeg TEH s1usti 1 gata Tias St (gl et ) e
T rfafa=rg g €, a8 aifufas ofifis o s o 224 9o Sasl o
U Y R § SRl 1 S GEIEA B W §, YTt §HeE HEdd

IO, AT o1 A ¥ fatem sifuferaent o efufa=ama @ sk
T 21 39 Tt 4.12 o W&l e wn ?1 Afufmasl o e w1 Sy
ffe=ra @ i #3915 (Aida #3dr & aor Sage sIfifa=rg gd ™
d ahecl SIERT STeTT-37CTT 8l S 8 3R Scrs 781 aal

CH,Br + OH —> CH,OH + Br

SNEREN] I_I\+8 —49 (A

———> H-C-Br OH — &£ 3a@r &l

H Afafo=ma /
\+5 -8 - H
H-C-Br + OH —
H/ H H
: HO—-CoBr| —> HO C—H + Br
% ---------- —_ —_—
Afafo=ma H/ \ |
H H
Hererdt

YA HeeZ o TIRIHW o6 U BH TH A FwReh P oH wifFeRdn
(Probability) 3teran f3faw wRe wed ©, Wdfad & &1 T8 39 o1
aifed &l € o deee o erupet w1 Sugs sifufa=ma g =ifee, =it

F = pz, et

* 3gell Tl = WEHIT I + SIHTF Tvie &1 o
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31 geee fagia | afwau Sei wd sugs sifufa=m <1 & -y
T GEeE 1 g i wed € ererfq sifafwman 9 1 fruifa s €

o fagia 1 $o wHal €, 99 fo a9 wamEi/srEt S w3 Mo
HHT T € G Sk O U8 i TR T €1 31 39 g qen o Tl
o fawa o oiR erfeen forqga eteaem rolt S=u wemed o |

QAT 92t

4.7 9 1 97 fEUe 9 1 YEE BN

4.8 WHAM, 298K ¥ 10K *1 gfg eF W T@m@fTe ifufswman &1 o A 81 S 81 59 rfifwan
& fau E, &1 7o sifs)

4.9 581K dM W Affsra 2 Hi(g) — H,(g) + L, (g) o fau wfsraur =i =1 71 209.5 kJ
mol " 81 ST o U Y KT TN HIFC et ol Gfraor Sofl o SR Ul THY
affures 21

AREKA

AT SeRTideht TamEe stfafhan o sifafswan am, fafa= Sen! 1 9ve, TRATojstl i gAaiasen ao
Heed! oh S oh1 SIeIH B SATHTHAT ST, SRTE THA § SR RER] 1 Wigdl S 12l SR 1 Wigdl Ihg
Y Heiferd g 21 38 foret eqor fersio o drcarforen A o w9 H 1R fendlt <ie ww sfater § ofed o | Wil
e ST weha €1 AMATHA o W 3HF B, SE—q, SATHHNhI T Hisal el ISH FHE Serd 2l
Afaferan o o o fEan w1 e frem wed € 58 wan 5 i R St @ qen suent w6
T S Tkl | fRdt sifaeres o6 afa sfafsran st whife, o fom o 39 1fiehRe &t Wigdl o =i o aRIeR
Bt © den srfuferan w1 e Hife ot e o Sufterd gt wigatetl o SRl & Sifg oh SRR Bt 21 A
Teerian o oM & WHMEUEE N B 81 o feerier wd stfufswman i whife w1 fefor s fem srerEn
HHTehTerd ST TRl R T Hehd © | ST 1 STTUerehar sheiel Wiefhes tfwfshan o ferq aRef =t
St 81 SRl 1 HH 1 9 3 ek WiHd gl © Sieifeh SATAfHA Y R 0, 1, 2, 3 e foewsh ot
B "Rl 21 Wty stfufran & fag snfvasar wa #ife gam B 2

o feorier &1 a0 W freftar #1 s e THE (k= Ae /%) 5 F W B E, Wiehaor
St @ A SEehT T Wiehiad Tepel qo AMHRe Ui o Hed Sl o 3R o WA el € IR A (emifer
FRE A G- HAihT oMk ) He 1 ST o I Bl €1 I FHiehv T el § & ara o gfg stean
E, W % ¥ sfafswan o § gfg 2t & 9on Sk aifafwan o o Swfeuss 9o WeM R E, W FHH w
21 Herez fagid o STIUR T 37 fifem wRek P S o Toee i aret et & sifufama w feRk s
2, Tecqul # iR g% qure geeedl | I YAl €1 of: 3U GHIEd hich NS HHiehioT 1 EIeRol

k = PZ e %/RT ¥ g 5 R
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4.1

4.2

4.3

4.4

4.5

4.6

4.7
4.8

4.9

=1 stfaferansti o o ISRl & TRt Ifafsran wife qen ot feerieht 1 TohTedl @ it
(i) 3NO(g) — N,O (g I = k [NOJ?
(ii) H,0, (ag) + 3I (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.CI (g = C,H, () + HCI (g) T = e [C,H,CI]
AfafsRam 2A + B — A,B & foIT o1 = I [AI[B]® Tl & 1 A 2.0 x 10 mol * L s 1 yRfash am

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

wifeTw Tag | NH, 1 S5 I Fife &1 Afafewman 81 N, T H, o ScI<T H1 T 1 R 56 ke

1AM 2.5 % 10 " mol L' s 717

A $eR o $T9Fe ¥ CH,, H, T8 CO 91 21 38 fafshan o1 o1 Fe Fefienaor gry faan S 8
&M = k [CH,0CH,**

Affenan o ST 1 SPTEH S U | d5d S9N fRA S ], o1a: o Gt i SRt e
aifereh <1 % Uk H oft fa@n S gewRar 71 o

3/2

am =k(pCH30CH3)
g @ 1 bar § 71 THF 1 T2 § A9 s a1 ifafwan & 9w A feerie ) ghTsal o Bi?
e 1fifshan o o W Y99 SleH o el 1 Sooid hifed|

Tt srfufras & foau u sfaferan fgdfa wife 1 21 stfufrn =1 a0 g ywifed e, aft sifufras
1 Higdi—
(i) T H & ST (ii) 3meft & & S

a7 feeRi W A T M GHE TSAl €2 A9 o TH YA HI AEHAS ®U H Y FEEE T Gehd 8?2
T T Hife &I Afaferar & F=fafed stiwe w gu—
t/s 0 30 60 90
[A]/ mol L™ 0.55 0.31 0.17 0.085

30 ¥ 60 e 9T faUel § 3G S I UM SIS

w AfAfH A % 9fd vem qen B % ufa fgd wife w1 @

(i) stasha o wHE fafan)

(i) B oI Figdl @ A HH § 7 W P YAE ISM?

(iii) A TN B T &1 Figdl S 6 d 9 T FA1 Y91 =72

A foa 20
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4.10 A ¥R B % w7 aAfafean § A 3R B &1 fafa=1 yrfaes @it o fag v o (r,) = fig m

2l
A 3R B & ufa sifafen &1 ife 1 872
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° 1.43x 10™

4.11 2A+B — C+ D Affshan &1 Seriash! 789 wd R Fefaraa akom o< gul Afafsan o fag

o I qen A femis A it
LRI [A]/ mol L [B]/ mol L™ D & fot=m &1 yrfes
/mol L min™
I 0.1 0.1 6.0 x 10°
1 0.3 0.2 7.2x10°
I 0.3 0.4 2.88 x 10
v 0.4 0.1 2.40 x 107

4.12 AT B % " SAMAha A o Wd 9U® 91 B % Wid YT hite i €1 e dnferenn § R o 9Rw)

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

4.13 = q TE g wife T Af9fhAeT o A fRelis ¥ TURg *T T iU
(i) 200s' (i) 2min"  (iii) 4 year '

4.14 "C o Yedufaea e H ey 5730 o4 {1 Tk A wellhid ®1 ohel W, Sifod ga1 i oihe!
T g § 80 % C HT WM B1 THA T 3 F1 YRk it

4.15 9 e § 318 K R N,0,% 10 &1 [2 N,O, — 4NO, + O,] 3ifufewan 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 Td t o HeA 3ferd Wife
(ii) stfafsran o6 fow s7afyg =t TomT SISl
(iii) log[N,O4] Wd t o Hex T Wifau|
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(iv) efafeman o foag o frem =0 22
(v) =7 feerie &1 oM SIS
(vi) k! TEMEA 9 THR i TUM HISC T2 $HHRT gl (ii) ¥ HifS

4.16 o e 7 s 3 fory 3 feeria 60 ! $1 Ao S e WA A A o
S | fohaT wug em?

4.17 ekt faemie w1 28.1 9 T4 ST T SR “°Sr 2 21 AfE SHewam & F R 1ug, *Sr Fasma
forgy ot erfeerl o srewiift €l Y SR SurT=a= 9 B 7 € d 36! 10 96 o 60 oY gveEd fohat
A @ S ?

4.18 =¥IisT fF oM wife 1 aAfafsran § 99% sAfafsan ol 3F § @ ¥9F 90% Affshan qui 8H § oM
I g9 W AT S 2

4.19 TH WoM Hife w1 fafma § 309% forem e 7 40 fide @ 2t , FT TR RIS
4.20 543K 9 TR TSHISTEEWTA o SR T Aeeo | faees o 1 fihe ured gul o feerisr i o

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

4.21 fer FE |, SO,CL, o Jo HIfe & A9 1T | 7 fHe o= gu—
SO,Cl, (g) — SO, (g) +Cl, (g)
sifafsRan 3 &1 UM SIST S19 el T9 0.65 atm B

ERIn q4/s % <€/atm
1 0 0.5
2 100 0.6
4.22 fafe= qd | N,0, % 99 & fag an fers = kg ™ &
T/°C 0 20 40 60 80
10° x k/s™ | 0.0787 1.70 25.7 178 2140

In kW& 1/T% 7eA U EifaQ qe1 A TS E, &1 T HIFST 30°C 2 50°C T a7 feerish
T TR ST
4.23 546 K a9 W BESIHET o ATHeT § o fEelid 2.418 x 107 s 21 Afz wiwaor
179.9 kJ/mol = @ Ya-=ih! UM 1 HH F1 BRM?
4.24 fwg afafmar A — e & T k=2.0x 10°%s™ 1 3% A F1 IRFYE Fisal 1.0 mol L™ &1 dl 100s
o IYEN S9! Higdl F1 @ ST ?
4.25 A WIEAH W Yol o1 Toh i TS Weisd W faeied e whife i efufeman 21 5@ eifufsman w1 ety
3.0 %2 B 8 %2 91K T H Gk H1 Feha 39 T=M?
4.26 TESHEA 1 faued 7= G0 & STER el ]1 E, F1 T Hife)

= (45 x 1011 S—l) e—ZSOOOK/T

LSIREEEIGE
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4.27 H,0, % JI¥ Hif & faered =i fe1 oo gR1 forg wohet -
log k& = 14.34 - 1.25 x 10°K/T
39 SIffehan o faT E, &1 01 SifS) fhad 99 WX 39 sAfafsean &t stafg 256 fae i

4.28 10°C 99 W A o 3 § forsed o fau ie sl 91 4.5 x 10° s a2 9fewao1 s 60 kJ mol ' &
forg 99 W k &1 HWE 1.5 x 10%s ' BIm?

4.29 298 KU W YoM hife F1 ARRA o 10% Y01 BH 1 §FF 308 K A9 T 25% 3T4Afshan qui 8+
¥ o WG o IR ¥ AR A FTAM 4 x 10'%7 & @ 318 KW R k¢ TN E, F TN ISl

4.30 a9 ¥ 293 K¥ 313 K% gfg ® W fordl eifaferan 1 91 =R 71 &1 5 21 59 sifferan & fog
ishaoT ST I UM I8 HAIMA gC FHISC o SHABT T A9 o6 |1l qRafad T&1 siarl

mag:&%asr&aftasam

r, —666><10 mol L's™’
4.2 Ffafskan &1 97 = A & faga 89 &I W = 0.005 mol L' min™'
4.3 sfufgan =1 #ifz 2.5 21
4.4 XY, 3 = K[X]>, 3 9 T 9@
45 t=444s
4.6 1.925%x10*s™
4.8 E,=52.897 kJ mol '
4.9 1.471x 107"
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