e

T THheh oF LA oh U¥E STI—

3id UE dreRIere SAfdfERar S W
qfeefo Y Feh;

srfuferan am w1 sifufsrgen! Ao ScE)
I WigaT § 99T o @ uiedd o ug |
T\Fi'@ﬂa?’)f;

YRfees qen sifeat aafufewanet § fadg =
b,
srffsraneti st snfveenar qen whife o TR
Wlﬁv‘ﬁ;

971 feerieh 1 i Y weh;

a1 feewies W stfafeasst =1 g, 9
qAT SR it A =61 90 T g
I TF 9H Fife &1 sArafsranet & fag
TR BT THIHOT Shi SJcfd R Tehl;
I TE 9H Fife &1 sArafsranet & fag
71 feerier 1 fAuRor &2 gah;

Heeear (Collision Theory) T 90
T Hobl|

“STaTafTE FerTEl g9 9% QU ¥ "graar &Xdt & fh HfufEarT
a’—a-gﬁ?'l”

WA @fas w9 ¥ qiedy @ Hefud fame g1 wEmEtie
sifforan g1 fafvree o & o w=1edl &1 &7 TUT § e fara=
gl o uiedd g 21 TRl et stfafwen o e
frfafed dea S &1 99 W 8-

&) TR Afafea g1 w1 e &, S fe Swmfaest 9
Freffid 1 1 et & (39 S & fo feer a9 w6 3@ W
5@ arfafean o faw AG < 0 Bidt © = rfafswan S9re gt
?);

@) form 9 & Afafshan grft, 36 Tt 9 9 fauifa
e S HeRdl ©;

M) stfafsran w1 AT stefq sfufRan gRT wrETERen 9% wgeH
T are qHa|
Tt Afafsran &1 Ul 9 § wwer o fau sAfafwar &1

Tl e HIHT o WY-H1Y $Heh o q1 Skl Ui

I HRE! T S F GHA T Y Heequl 21 SIEond - HH

Yyt it wd @ o @ uge feat o @we (Spoil)

BIM? B WA o ToTu 3ite ST &l wered ohd 31fiehey fhe sa?

e Lot g5 W $eH o g i X ok Fraf et 82 5

goft gl 1 SR TEE o w39 e gr fer €, foee

arfafsman am qen sHeRt fepanfafy &1 eresrm fopan S ®, o

TETAfTER SerTiae ®ed l 'Kinetics' (SelTideR!) Weg i

et ek 91 o WX Kinesis' ¥ g% € et aref g # il

AR ohelel SFITRA o1 HHISAd adidt © Steifh THrEfTh




4-1 jkik;fud
viHi@ ;k ox

TerTias! stfufswan ot fa aardt €1 S<rewned St siiswe <id & fr &R
1 Thrge o uRafdd fohan S ehel © W oreqd o g9 Ufied &1 T gaet 6y
Bt € foF ufiadq faegrat oft uftarfera =Y eian era: eifuster < gme © &
‘T T €€ @l ® | IerTiqenta S1eE | sheiel @A SAfafRan & an
1 Tifid e o weg wd € erfug sA feofaal @1 off avft s R
Afaferan 9 & qRe= @@ <1 Ghal T FS FRE S Figdl, q9, @ qel
AR AfafRar o A7 I gl A 21 T TR R e & uiel a5
fearit msn TR areren Ffda g5 © @IR 3ok Suwi ereren ffifd e w1 2 o
Bt 1 enfrass wR R sifufman ot fwanfafy o, guee 7 el erpEt o
fa=me qen Sl i witAferd i gY foam-fomst feran s 21

TH Uhh |, BH AMfhar o 3d Ue dlchliols SN a1 3% gifed hed
JMel HRHI HT AT HU| FoeeaR] (Collision Theory) & fawa # Fs
RfeR SRR off 3o § ¢ ?) qenfy 5 Gaeh! THgH % fau, ey, B9 Ted
sifuferan am & fawa ¥ s

T AR, S Tt SAfafHag srefiss e fd ¥ g 81 Sereond,
faeer M2 & ol faoaq ¥ difesm T &1 Soia faeem faem w—
foeeR FNIgs 1 Faequ tfaeiie g 21 SO iR Fw ifafeas sgd o3
Bl €, SE— a1 9 SAsal i Surefa ¥ wiie WS ol o SAfafman aet
off Bt € W HeAm A @ el ¥, S 3e-VEhU H1 Wiaw 9 e
SIASTAESA| I 3T Yedeh Heat et SAfufsransti o o7 Sl | Tehd 872

39 Sd € B for waenfera areA ot ifa 1 suent fafq afeds stemn
e oo @9 1 T g0 o ot Hed 9 o hd §1 56 YR § fendlt
srfuferan &1 ifa steran a1 1 1S wUF o ifufshaehl St SRS Wi wigdan
o oftadd o &1 o uRefad fman <1 g € eifus gemsed & fow g0

(i) fodt ws sifufras =1 digar § & &1 R 31an
(i) fordll T IR 1 Gigdl ¥ gig 1 W gN FH H B
T weqteh AAHEA W Te HAd gU faeR Y fR et fer ®,
Afufshaesh R 1 Tk Hiel SR P o1 Tk Al ffifd s 2
R—P
I TG t, T t, W R TH P &l HizdQ sA: [R], T [P], deT [R],
sl [P, & -
At =t,-t,
A[R] =[R],-[R],
A[P] =[PL,~[P],
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I Tkl H FET HISH Hio” Figdl 9 HT o e 9ga feran simar 21

R & ®igdl # g A[R]
I At

R H 3W 81 & X =

(4.1)

PHgfg &l = IR - AR

T At

Fifr rfufsmaenl 1 diga sedl @ o/@: A[R] Uk HRUMHS W1 2l

Afufsran o 1 oA W1 W W G o fog 39 -1 ® TN & &

TR 4.1 T 4.2 iwd sifafkan &9, r, 1 FefE ww € sia

sifafsran o stfufshaent steran el o igar UftedH qen TRadd ¥ Yoge 9md
w Rk F=ar @ (Fo 4.1)1

(4.2)

) —AR] - {[RJ-R} W

E 2
dt
T T _dIR] % [P A
R, | = gr T T E AlP]
& <> . r = AA[tP] _ [P(i]: '[51]
leﬂ [P] < At> v o
é (—?

t, t, t t, L, t

ferT 4.1— sifufsHar &1 areifors wd siga &
rfrfsrar 3T &t geRTeal

HF 4.1 T 4.2 9 W © 6 Afufma o w1 g, qiga 9w 2l
IO, AR Tigdl F1 T mol L 41§ F HE Gobe § off STt
sifaferan o 1 g mol L st et qenfy, e sifafsrensti & <& i o
Higdl YTk < gRI o4 1 S 2, 9 o7 %1 IS atm s B WO 4.1
Y 98 <@ S Ghdl ® T AEd o %1 91 1.90 x 10 mol L s ®
0.40 x 10 mol L™'s™ o Hex 2| qenfy afrea o frel &0 W stfafsman am
I e HH oh AU TP TR & Fehal Fifch 9 FHAGIS oF faId SHeh!

WA fagm 96



<
migj.k 4.1 CuH,Cl (Fffeet Famge) &1 fafvw wia ® & T @@t o aAfafn
C,H,Cl + H,0 — C,H,OH + HCI = e faf= wmeiawret | id S st o
i

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

gy v fafe= graiael T Higar § qierds w1 0T Y Hehd © 31d: BH SEd o,
A[R] =1 At ¥ WM T 1A T Tehd B (HRON 4.1)1

AU 4.1- Ffew FANES & W U¥ST &l @ am

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\ A

)
>

TOMET &1 T §, SHY U€ {URElid @Il SEiy THY o fRdl &1 W av e
T o feru arearfuten o7 A e ST 21 3 ew et stfeers) wmaiae dt
(ST At I T IR SR &) o fau oi|d o g’ 9@ X Hehd 21 :
T €9 | 3THd F&H dt o U awetioes o i fEfarad YR | e
I E—

_ ZAIR] _ A[P]

YAt At
S At — 0

(4.3)

_—dR]_dP]
At =46 ~ gt

T UM% g, R 3191 P § 9 TRl o ff Wiga-99g 9 R o931 W@ g
L AT IHoh @l 1 MU Hleh T Toha ST Hehedl & (T 4.2) | S0 4.1

97 TEEH STaeh!



T 600 Hehe W r, , T AF (A FANGE I Hxdl U5 G99 o T T
Wig # JA F FHd 1 THI t=600 s W g% W T W @ e
g (o 4.2)1

0.12
T 0.1
= 008
s AN
;‘” 0.06 t = 600 Sec W
0.02 3
0
fad 4.2— &fea FaNES (C,H Cl) & 200 400 600 800 1000
STCT STqEET 1 G AT T (5) — >
TI9l @1 1 @ e AT 1 " Ll B
3Hd: 600 s -

WA fagm

98

oo ~(0.0165-0.037)mol L™
s (800 — 400)s
=5.12x10°molL’'s™

t=250s W r,_=1.22x10"molLs™

inst

=1.0x 10 molL*s™

t=450s W r, =6.4x10 "molL s
19 aifafsmar Hy(l) + Cl,(g) — HgCl,(s) W TR &3 21 39 eifafswman &
Afafehaeh o SRl o WilhaAHId s THH €1 o7d: Tt sifvfeman o fou—

t=350s W r

—A[Hg] _ -A[Cl,] _ A[HgCI,]

At At At

F1fq forelt AfIfoharR 1 WM H T 1 I I I Figdl & ghg Hl
o GAM el 21 fohq Freferfad sifafwan & HI o < Hict stosfed it H,,
a1, § ¥ Y 1 TH Hied 0 e

2HI(g) — H,(9) + 1,(9)
5 arfafsraneti o Afvfshaes Ta SRl o WiSfRaier ol HHM &l
BId, 376k O i ¥ hd o forq fordl oft effsrare =1 @igar § & &1

Afafspar a1 =




mnkgj .k 4.2

T Aan fdt off 3R+t Tigar § gig +1 R H HU: IR WA
O AT A 2| ST ST H HI BT Fisal § Sl FT R, H,, S
1 gigal ¥ g F LW T E o@: 3= GHF M o forg A[HI] R 2 9
9T | E-

C1AMHI_ A[H,]_ AlL]

o sfafsan F oo = 2 At At At

T TR W Afaferar—
5Br (aq) + BrO;(aq) + 6H"(aq) - 3Br,(aq) + 3H,0(I) & T

sttt 9 LABrT]_ ABrO;]_ 1 AH']_1ABr]_1AH,O]
5 At At 6 At 3 At 3 At
ot Tedtg sifufsan o forw @igar oaiferer <@ & HEHEAE et #, om:
arffsran am =t sifuerter 31 Saure oF 7T <@ B fREdd i X 9 Ha
o S HeR 7

318 K W N,O, o 3195 i sifafsean &1 s1ed, CCl, faee # N,O, i
T o6 A9 R fefa M R § NLO, 1 Wixdl 2.33 mol L™ ft St 184 fie
AR TEFR 2.08 mol L w® | T® Afufwan Freafafes adiesor & egER
eIt B

2N,0;(g) — 4 NO,(g) + O,(9)

=g aTfaferan o fora siga o &t 7o s, fiael 9o Sehel & U5 § ®ifeul =9
T A § NO, o SeI&T &1 &R 1 ¢

gy shem am %{-M}

At
_ _i{(Z.OS —2.33)mol L‘l}
2 184 min
=6.79 x 10 mol L™*/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™

IE A ®© foh—
n-ifie

NO
2]= 6.79 x 10* x 4 mol L 'min™ = 2.72 x 10 mol L™ *min™*

At
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ikB;fufgr i"u
4.1 R — P, atfufsran o fau e1fashres =1 digar 0.03M ¥ 25 fae  uftafdd & =3 0.02M &
S 21 3T 3T T UM Wehe den T 31 seiedl | @il

4.2 2A - 3dE, fufsran § A &1 |igar 10 fa7e § 0.5 mol L™ 9 =2 % 0.4 mol L™ & St
2| TU TGOS o foru SIfafsEer S i UMl it

4-2 viHkf@ :k ox dk iHkfor sfafEan o yrnf oRfeorfae, S stfafeael @t
djuokydkjd W%(ﬁ@' % G § @), a9 d° S W fAslt
G dl Bl

4.2.1 AfFeRaT o wr KU T amm o sttt A, T steren sTek stfufhasl qen ScEl &
Taer o gt W FeR 8 "Wehan 1 s o w1 tfufwaeRl 1 wWigd o qel o
freuur a1 fram (Rate Law) eardl €1 38 o THishI0 S7efe o ek

FEd €
4.2.2 97 ONeh TH 9T @M 4.1 % 9RO BT <0 § o W & we S-S siffwee! 1 wiga
ot Tl €, el an e Sl €1 sE@eh faddda eifufmer an W,

srfufsrasl =t digar o gfg eF @ Sqar 21 or: sifafewan w1 an sifufmasnt &1
igar W R T 2
Teh 9 Afafhar—
aA+bB—->cC+dD
R foer X 58 a, b, ¢ a1 d fufsrasi wd IRl o =gt
ot €1 39 AfafHal o T A oSt B
o o< [A]" [B] (4.4)
T BT X Ty WEfhamISt ok (a T b) o UM 1eren foa= &
Tohd T I GHIHT i g9 e w0 ¥ fa@ gehd ©-
=7 = k [A]*[BYY (4.4 %)

d() _\ rapRY
-~ ~KIAT[B] (4.4 @)

GHIHTOT 4.4 (W) ! 2Tehel AT THIHTUT Hhed &1 F8T k TR feris
g T8 o feerier wed 81 4.4 S @ & W R sifafwan 9w
Afafsrehl 1 Wigar o ey Tid il €, 3 72 1o o sk hed
ara: o Fram o wien B & T et arfaferan o o @t stfirfenaent
ot WIeR Wigdl o U U shig UTdich TITIeRT e ohid &1 98 Terdll daferd
A GHRToT | IRl o Eighatiel TUNeh o WU ALaT
=1 off € "R €

3 o faw sifufwman—

2 NO (9) + O, (9) - 2NO, (9)

WA foae @00



=9 Afaferan o o o1 fAeior o @ feel we stfufsras it digar &1 fer
@A gU TR Affohaed T Aigal § qRecd ek, s1e@l IH1 sAfafhaenl &t
gar ufafdd s, IRIH Tigdel o Hed o ®9 § &L hd 21 IR
groft 4.2 § fau w
RO 4.2— NO, & faearm &1 URfae an
\

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

o ¥ T Rl g ? 7R S O, w1 diRdr fer W@ NO *
gigar T # S ? e eifufear o yRfus 9n # =R % e
(0.096 mol L™'s™ 9 0.384 mol L™'s™) ¥ dfg Bidt €1 7 swiien € T =
NO i Higdl o aiithel W ¥R a1 €1 & NO 1 Higar Teer @t St @
TN O, 1 WAl T FT S & qa8 Tfafeman S 61 A e safafsman o
T O, ! Tgdl HT Tk o1d R Fefar qufen 1 o 2@ sifafswan o fer am
TR M-

a7 = k [NOJ’[0,]

WWWWW@W—%=HNOF[OJWWW%I

39 stfafeman o UEifiTes stishel | Wied ST TeeRor | Higdredl o STdieh! o
M, Hgferd aifafsean § disaet o LiRFAHE st o T 8 $9 o=

3T FAfafeEd
SIED YrATfiTeR a1 |HeRIOT
1. CHCI, + Cl, — CCl, + HCI T = k [CHCI] [Clz]l/z

2. CH,COOC,H, + H,0 — CH, COOH + C,H,OH &7 =k [CH, COOC,H,] [H,0]°
T AffsRanet ® Wigd sl oF wTdieh HHIRI § Iufkerd wifeharHie! umeh!
9 =1 ® 37d: B9 %8 Gohd 8-
3T fm Fi fedt ggferd SIFIfRAT & I@HT YHET &l fHa1 ST T,
T gqe1 (e dgifas &9 4 781; afcew g &9 9 &1 S 8l
4.2.3 ITFTEHAT At hIfE 37 T 4.4 (F) H-
a1 = k [A][B]

x Td y i wed ® for erfafenan =1 o, A @1efen B o |igal ufte 9
Y AT Bl &1 THIRTT 4.4 () H & SIqehl 1 AN x +y  afeman i

101, wEEfTeR dorTiden!




mnkgj .k 4.3

gy

LSIRERERIGE

el IS i ST il © Sefeh X qU1 y HAL: A7l B & i stfufeman 6
Fife H TRRE T T

ara: et srfuforan o6 o frram =it ® wge |igaretl o wTdienl s
T 3@ AffsRar i ife wgardt &1 sifafwan &t #ife 0, 1, 2, 3 e
=t oft &1 Tendll €1 rfufsman w1 wife o 3 e &1 o1 @ R erfufsman
a7 Afafsrael 1 wiga W [ 72w

S Afafemansii 1 et i HT TN Hifey a1 o =eieh 8-
(%) ém =k [A]1/2 [B]3/2
(@) 9 =k [AP [B]*

(=)

(=)

AT =k [A]F [BY ; FA BIME =x+Yy

A FAHE = D=2 = e Rl wE

N
N

T HE = 2+ (D)= e 7F e

Tferd T GHeRoT, SAfAiET d B W ¥; sEe Wel e e
Ff weqa &l Hedl; Fifer fowet & FE aifafwran w wg # gof 2t 71 T -
o g arctt Afafshaeti w1 wefaes 1fafsram (Elementary Reactions)
ed & 5d NiHeh SAfIfRaT T 9% ¥ 7 81; dice % sl | Hu ekl SR
s 8, 99 wE Afafwanst 1 Sfeer tfuferam@ (Complex Reactions)
wed T 3 fafRard wArE (S, TH FT CO, de H,0 § sfiafiehior %2
et Ui g 5 Toehlelal, Tfeesrss qen st o ©) , faadia stfufwae
T UITE SAT(HA, (S Wit o TEShL0T gRI SIS el qe TSI Hiet
1 I & TRl B

am feerisr i geRTza—

T 9HH 3ifvfshan—
aA+bB >cC+dD o fau
=T =k (A (B)
el x + y = n = eAfufwan &1 Hife

s ®Ew 1

[A[BY  &®F (W)
Higdl T G99 1 S g mol L™ Ta s o1 W fafq= stfafsmanet o fag
K 1 ST IR0 4.3 § OIS TE B

w [A]-[B]



AROR 4.3— a1 feerier wht gehEar

mol L * x 1 =molL*s™
I wife sfafswan 0 s (molL')
mol L™ y 1 _ gt
e shife rfafsman 1 s (mol L,l)l
mol L™ 1 — mol L s
s ehife sifafsman 2 S X(mol L*l)z =mol™'Ls |
. J

MNigj -k 4.4 fefefea o feerist @ sifufwn ®ife 1 qesm Himg—
(i) k=2.3x10°Lmol "' s
(i)k=3x10"s™

gy (i) Tedia wife sifufsan o o feemiss 1 g€ L mol ' s ' Bl €, om:
k=2.3x10"° L mol s fgdfta =ife stfufswman & fefua s 2

(ii) o™ wife sifaferen o o feeie # SE s © BT 81 3T:
k=3x 10 ‘s vom =ife sifafwran 1 fefa s 2

4.2.4 srfafewar =t srfufsran &1 wh o= o, 9 enfrasar wed €, srfufman w1 fawanfafy
aTTfraeRar T W TErEd il 8| wrerfien sTfrfeRan ¥ W o aredt witeitr (uRETy,
I AT 7] ) S Toh Tk W1 Hoeg oF worawy THiTes STrfswar
A 2, T WG Y ATATRAT Sl MTUaehar shgd &1 5 arfufsman o shaet
ek TS Ger Bl fafkan U STk el §, SN SrHiem
TELEE T TEA
NH,NO, — N, + 2H,0
fg-wemmups erfufspaneti & ww w1 <1 Tl 1 Geee g §, Seredned-
TESH AERS &1 foaeH
2HI > H, + 1,
- sfafmet § w we de el # gaee g §, Sa-
2NO + 0, — 2NO,
Sfea fa=ma o6 @y 99 9 oifus oTupeti oF U WY WEeZ °h 3IUd
Af¥epd B 1 HH1 T o il 81 31d: FIeTups enfvashan =1 sifufewmang
ogd U eIl © SN ol a9 st €
3H YR T ¥ T wifea sifufwarg fmen wisfrardidl e o o=
Y afuess @10 B0 €, 4 w9 aAfue w | e ey, S
KCIO, + 6FeSO, + 3H,S0, — KCI + 3Fe,(SO,),+ 3H,0
g rfufean it Sudt 4R 9 <9 Hife 1 e it €, ada § Ty

103, TEEfTR Terfden!



whife &1 eIffsman €1 98 oar 2 foh 7 stfufsman ome ugf § §o=1 erdl 81 shid
1 1% et Afaferar S 1 Frafa war 7, 38 99 1 S e eifufwar
fepanfafy =l o ik 3 Tehd €1 SSEw & fau Rel < it o e
FT G GUE ok g A3 e W R w21 di sl wehw srfufsman
1 a9 AR o T w3 9% g FEfE g 7, 59 9 fraitew ww
FEd 21 T T U AREISES P U SR SEgiST WIS o SIEeH
&1 Afgferar | fa=m Hifsa)

2H,0, — e 2H,0 + 0,
39 Afafsran o o frefafaa o gefiwor g g 8—

~d[H,0,
= [dt ]

77 sifafsra H,0, T I, Tos o Ifd Wem ®ife &1 21 g, sifafswan
o T IR § G B HT Tohd 3d Tl

(i) H0, +I" - H,0+10 (¥ W)

(ii) H,0,+10 - H,0+1 +0O,

Tl wg fg-eropeh wefqe ifafwan €1 107 wiefis =i Aered! wed €,
it =re arfufsran § fafia gt 81 g www o gienor § qitetfera e
Bl 92| U HE BH oh Il o TURe IS ©1 37d: 39 SAihaA | weged
T Ht R Afaferan 9 ot fauifa e

3d: 3T qF o v 9 &8 e fed frehra geRd €
(i) erfafean =1 Fife T WS qe=1 21 e I 9o Fa=eae ot & Tehdl
21 wq safaferan &1 nfveshar =1 s1eran rquiier Tt &1 Tehdl|

(ii) stfafsran 1 *ife wafhs wd Sfea A whR *T Afufwaet w® anp
B & Safew sfafswan 1 snfoaesar shaa mefes stfafwan & faw &
Tfiifed et §1 Sfea sifaferensti o o sfvamar &1 #iE e1ef @1

=k[H.0,][1"]

Bl
(iii) Sifeer stfafswaneti § ife god 68 U8 &1 < Sl ¢ qe0 Jad 68 08 i
STfeehal qen Hife I9= St 2
ikB;fufgr i"u
4.3 T Afafwan A+ B — SEE, o faw on fam r = k [A]Y? [B) @ fean wen ©1 erffemen =)
Fife 1 272

4.4 O] X H Y H S0 G Hife 1 aeraent o Sed el 1 AfE X i Wigdl qiF T
AW A Y F I BH Sh S W R Y 9g?

LSIREMERIEI



4-3 lekdfyr T e M gop € o WEAT W ST o W I STahe O FHiw
ox leidi .k 84 &l drchifetsh o o1 TufRor Tg oM T8l e, Fifh gEeR 9 wigdl
‘ J - T4 99T o HeF i 9% o 't ' fog W S 78 et W @6 e 199 ) fm
Sran & (ot 4.1) 1 399 37 198 91 e wied 8 S €, ofd: stfufsman &6
Hife ff TMa HEN BT € Sl 21 9 HieAE o (HaR0 8 &9 a7 FHH
%! HHh{oTd hich AT oF THISHTO W o Hehd 2, fored = g &
M gU Wit siihel, st faf= wma W |igdr qen o feemish o s Hey
A &S 2
fafa= wife =t stfafwanst & foau eterm-2rem uhfad a7 THeT B
&1 el W &H shedl Y T YoM Hife i Atufmaneti o fow €1 wnenferd o

THRTOT ST Fedta
431 I wife & ¥ Hife H Afulman w1 o B @ U sifafwen fome o sifafmass
stfferamg Al o Y Hdish o FHA 8l

sifafsra, R » P W fo@m &i—
__9dRl_\rnp
9 = p K[R]
fepell W TR YT SiTdieh ST WM RIS Bl ® 37

d
T =—%:kx1
7 d[R] = - k dt
Al TRE FHREH T TR
[Rl=-Kkt+I (4.5)
e |, THIeher Teeds 2l
t = 0 W fIfFash R &1 Wisel = [R], 7, & [R], fafwrass w1 Rfae
Tisga 7
[R], THIH 4.5 ° [R], T AF TW@H R
[Rl,=—kx0+]1
[Rl, =1
| 1 A FHIH 4.5 H @ |-
[R]=-kt+[R], (4.6)
TR0 4.6 T @1 o THIHIUT y = mx + ¢ o Guqed €1 4% 89 [R]
TS toh | U WY dl T wie Y W g € (e 4.3) 1 39 @ W
T = - k T 3fd: G [R], & e Bl 2|
%43_;@7@?@% THFTT 4.6 1 TH: T F W W FERE T B

3 fo7q rsar &1 g k = (Rl ~[R] (4.7)
& 1Y TREdT 3TeE t ) o L

I hife Y Afafeware smienga @M €, fohg faem uRftofet § =7

105, [T SATlaeh!
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Hfed Bl €1 e TIEH S A qe ¢1g Fael T g et Sifafwarg
I Hife HT Afafwanst o F 30 T I @ R, T i w1 qw
wifeTm gde W fomisH, I Fife #1 sifafwan 21

2NH,(9) 52— N, (9) + 3H,(9)

A =k [NH,]° =k

79 rfufsran o, Wifer ) T SRS &1 HE w81 399 g6 R, o1
1 Hag 19 Rl ¥ Ggw 8 Sl 21 safey sifufwar s aftfrafeEl o ek
ity aRadH, o1 ¥de T 3IUfeerd STHIa1 &1 7 | URada 8l i Fehdll
a1d: erfafmar 9 erfufeas 1 Figar W fefkar § = 81 < 21 @l gqe
W, HI 1 39 foaiem = ife &t sifafshan &1 TF 31 330 2

432 Qg9 RIS &l =0 i ) srfufsranet o ifufeen o, sifufsraes R =1 wigar & 9w =i
sTfframg % A B 81 SR

R—>P

__dIR]_
== 2 =Kk[R]

ARI_ _kqt

[R]
TH GHISHTOT 1 FHHEH % T EH U e
In [R] = —kt + 1 (4.8)
T a1 T | TR o1 TEedier ® a1 S91 A Sleidl § 30d fohan S
Hehell Bl
¥4 t =0, R = [R],, F& [R], fferass &t TRfass Tz 81 o1d: T
4.8 =1 &9 = yehR 9 for@ dend B
In[R],=-kx0+1
In[R], = |
| T A THIH0T 4.8 B gfaeenfad s o
In [R] = -kt + In[R], (4.9)
THIRIOT i GH: AT HH W
[R]
[R]O

a1 k:}In
t

In =kt

Rly
[R]

T t, W, FHIHT 4.8 9

In[R], = - kt, + In[R], (4.11)
T t, W;

In[R], = - kt, + In[R], (4.12)

(4.10)

WA foae @206



T&T [R], 991 [R], HH91: THA t, 70 t, R AFafhas 1 Tigare 2|
THIRIT 4.12 I 4.11 9 FeH T
In[R],~ In[R], = - kt, - (-kt,)

RL _,x
In o ~ Kt ~t)

2

-1 n[Rk (4.13)
(tZ_tl) [R]z
T iR 4.9 F1 = yhR 9 off form ged 8-
x Rl __
E In[R]o_ kt
THRTT o AT TWE FITTFOTH oH T
[R] = [R], e Kt (4.14)
0 t —> GO 4.9 FHHWOI y = mx + ¢ o TAqed €, A &9 In[R] T t

AT 44— T FE 7 oy T T G (o 4.4) @ 7 - = = - k STl W @ e gt @ e
% fgIn[R] Tat & %id: @S H AA In [R], T €|

7T G Y| FHIfE o o GHIHT 4.10 h1 T4 gHR 9 ot foran s wehar 2—
2.303, [R],
k = : Iog% (4.15)

¢ og[Rlo _ Kkt
[R] ~ 2.303

afg &9 log% Td t & 7F WH @™ (9 4.5) @ &1 = k/2.303

BRI
@1t = k/2.303 TefiA 1 gEesA (Hydrogenation) W whife st Ifafshan s 3= 2|
C,H,(9)+H,(9) > C,Hq(9)
3d: o = k [C,H,]
sl TfTeRt o et rkfaes den s Tifreta (feaiefaed) a= gom
0 W —> e 1 qenTiashl o g B 2

7%74,5—?377?3#7%3}#3#9-77%?47 2§§Ra—> zthe+ 2§§Rn
& feg log [R],/[R] T
gag & g g

log ([Rl,/[R]) ——>

a7 = k [Ra]
N,O, T& N,O T 379512 HoH i it sifufsmansii & s o= S
T, B0 T sTeen &1 T gfafifees gem wife sfufea w faan i)
A(g) — B(9) + C(9)
* In ©F log (logarithms F1f7 amore) & faw gRfére-IvV 34
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mnkgj .k 4.5

gy

WA foae @208

1 ‘
Y wife &1 AR NLO, (g) — 2NO,(9) +5 0,0 i 318 K W N,O, =1

gRfTeR Figdl 1.24 x10 2 mol L™ o, 5t 60 e o 39d 0.20 x10 2mol L™
® M1 318 K T o7 fEerier &t UMM hifsu)

| hife it srfufsar o fau—

log [RL _k(t, -t
[R,  2.303
a K =2303,RL
tz _tl [R]z
- 2.303 1.24 x10%mol L™*

- (60 min — O min) 9 0.20x10 2mol L

_2:308 log 6.2 min™

= 2.303 x0.7924 min™
60

a0 k =0.0304 min™

T R A T URATR <1 p, ® T 't HHE W pet 9 p, 21 U arfafsman
o U wurehferd o weieRtor 1 ot 7 YRR § Y Hehd B

Fel ST P, = P, + Py + P (I T

P, Pg T p. FHA: A, B TF C & iferw I 2

e t T WA % @ H x atm 1 HH A 2 q B T C YAF o+
T A 991 W B T8 C Y&% o @ H x atm &I gfg gl

Al@ - B@ + CO
t=0 ¥4I W p, atm 0 atm 0 atm
t 999 | (p; = X) atm X atm X atm

el t = 0 99 R URf9s T@ p, T

P = (P—X) + X+ X =p; + X

X=p,-p

T, P, =P, - X =p; - (0~ P;) = 2P, - P,

" (2.303) (Iog&\ _2303,  p,

Pt 0P -p) (4.16)



MNigj -k 4.6 feer atPIE W N,O(g) o W™ Fife o ardf ferdem W et i W gu—
2N,05 (9) = 2N,0,(9) + O,(9)

.49 |HA/s %A IE/atm
1 0 0.5
2 100 0.512
7 feerier 1 UMD HifST)

gy WF fF N,O(g) & I@ H 2x atm I HH Tl 21 Hfkh N,O.(g) o I =i
fafSrd g1 NLO,(g) o & Hid 92 O,(g) 1 T Hidd = &, N,O,(g) & & |
2x atm 1 gfg qeM O,(g) & =& H x atm I g Bril

2N,04(9) — 2N,0,(9) + 0,409)
TRIHt=0 0.5 atm 0 atm 0 atm

t 9HT R (0.5 -2x) atm 2x atm X atm
P = Pnyo, + Pyyo, T Po, =(0.5-2%) + 2x +x = 0.5 + X
X=p,-0.5
Pyo,=05-2x=05-2(p,-0.5)=1.5-2p,

t=100s; p,=0.512 atm W

Pyo. =1.5-2x0.512 = 0.476 atm

GHIHIT (4.16) T FART HH T

2.303 P 2.303 0.5 atm
k =——log— = log
t Pa 100s 0.476 atm
. 2203 %X 0.0216 =4.98 x10* s™
100s

4.3.3 aTfafemar &t foreht sifuferen o sifuferaes &1 URfas wigar o oe 8 o S w9 arm
et 2, 3% iy Fed T W t, §N WRMA fFn S 2
I Fife #1 sifafran o fore 9 feris e 4.7 9 fean s @

_RL-[R]
t

k (4.7)

1
w7 t=t,, W [R] = S[R],
t,, T 9 feerie =W

K = [R]o _%[R]o

t
%
o1a: T § foF v wife &1 sifafswen o t, sifufwrass 1 yrfass aiEm

o FHMEIE 92 o fEeRish o ShEId! el 2l
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| hife it srfuferan o fau—

2.303, [Rl,
k= log ==

t %9 R (4.15)
t, ™ [R]=—[R2]° (4.16)

37d; IYUH THIH 4 TR Brm—

2.303 . [R], 2.303
iy PSS t, =<"""xlog2
lo Rl ety ” g

2

~ 2.303

k x0.301

t,

0.693
k
3d: Yo e w1 efafee & fau wufy femis Bk € sufq =@

sifufraet = iy wigaetl W AR 7= et gom wife =t sifufean o

AT 1 UM o Teerish § Wel o feerien w1 UM STEY § T S Fehall B

I Shife i ATAFRAT o TAT t,,, o [R], T TLH ife st SAFAfsHaAT
& o t,,, @ W [R], W Frefe T @

T b, = (4.17)

mnkgj .k 4.7 wem wfe w1 Tk sAfafeman o fog o feeriw k 1AM = 5.5 x 10" s RN
T 39 AffsRan o fau stufyg &1 v ifs

0.693
gy T hife i sfafsran & fou sy ; Lo == —
0.693 13
- %% _1.26x10%s
Y2 T 55x10 s *

mnkgj .k 4.8 eIz fom gem wife i Afaforan & 99.9% sifafshan qui 8F # o 9w 74y
(t,,,) 1 10 T &€ R

gy  99.9% stfufsean qui 8 W [R] = [R], - 0.999[R],

. 2.
(2303 [Rl, _2303, R
t [R] t [R]o —0.999[R],
2.303 .
= . |ogj_0 _ 2.30t3><3 Ioglo
t = 6.909
k
0.693

ﬁﬂma{mﬂ% t1/2:T;

t 6909 Kk _
t,, k  0.693

WA foar o



I TE Yo wife w1 sAfufwaet wt nfordy faferedet &1 arie Arvit 4.4
o fean w2l

RO 4.4— I TS 9a9 whife &t sfuferanet & fag wamwfaa o faw

0 R—P d[R]/dt = -k kt = [R],—[R] [R] i t [R],/2k wisa gt
o 7 aqere
mol L's™
1 R-P | d[R]/dt = —K[R] [R] = [R],e ™ In[R] T t In 2/k g
rere % ge = —O'i% 3rereT s
kt = In {[R],/[R]}

4-4 Nne iFle dify =it aftfeafear & ufeds grr sifafean <1 *ife & ofedq @ s 2
thfkag-k SN, 1 rfferaehl arel Afufswmen, fad we sifvfeas snfue o &, W
’ forem &% €1 0.01 mol Te THRE o 10 mol S/l o 1Y SIelsTqse oh

TRT T (t=0) qen Afaferar =t 99=ar (1) W fafy= aza =1 aen 9=

URER S
CH,COOC,H, + H,O H" , CH,COOH + C,H,OH
t=0 0.01mol 10 mol 0 mol 0 mol
t=t O mol 9.9 mol 0.01 mol 0.01 mol
sifaforan o SUUd ST i Wixal § Iy uRend @l S, oTd: o
HHIHOT—

a1 = k' [CH,COOC,H,] [H,0]

[H,0] & feerier oM Tehd &1 37d: THIR0T *i 7 JR 9 fora T &
3=k [CH,COOC,H,]

Tl k= k' [H,0]

e aifafepan gem wife eifufspan &1 WE @er S ¥, o: Ul
aAfafewmaneii 1 o0 Jom wife Hi AR Hed €1 3--THA (FHE)
Wi B0 Yo whife i AfAlhan ®1 U I SSRW B

C12H22 Oll + HZO ——)H+ C6H1206 + C6H1206

EREal T RN

a1 = k [C1,H5,044]
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mnkgj .k 4.9

gy

Tfore THiee o Seld foeas o STaieTused &1 1eaq Aifead SRgiaEe g’ Jod
wfafesw of o 1A g/ e e fafv= w9a ofauell W T &1 @iga

frfafea 2—
t/min 0 30 60 90
C/mol L™ | 0.8500 | 0.8004 | 0.7538 0.7096

T etz fo ifufman <@ vom wife %1 2, Fifw sfafean s a9 a1
Figal feer (55 mol L™) &t €1 38 Tieheor # K' 1 9 41 €,

3T = k' [CH,COOCH,][H,O]

A [H,0] R BF W BEA YoM whife 1 Afwfshan, T o ufd Jem =ife &t
T =S| BEH YU Hife Sifafmar o fag o feeries 8-

2.303 [Ro] _ Co ) ,
k = —%I% R] =c k =k'[H,0]
IWE Afehel W BH <@d ¢ fh—
t/min C/ mol L? k/ min?
0 0.8500 -
30 0.8004 2.004 x 103
60 0.7538 2.002 x 103
90 0.7096 2.005 x 1073

T8 W@ Ghd § T k=K' [H,0] fer & 9o 381 9 2.004 x 10° min ™ ¥,
3d: I YW UIH Fife K1 AR 1 319 W k HT HH G HL Thd T
k = k' [H,0]=2.004x10"° min™
K' [55 mol L] =2.004 x 10> min™
K =3.64 x 10" mol ™ Lmin™*

- ilB;fufgr i"u
4.5 TH YgY hife I aAfaferan 1 o s 1.15 x 10° s 21 29 sifafwan § sifashies w1
5g HEM &l BEhl 3g B | foha Tl ¥9F omm?

4.6 SO,Cl, 1 79 YR 761 ¥ oTeft 70 o fowifsa a9 ® 60 fae 1 wwa o 21 Ak
Afaferan gem ife &1 8 o 9 feeiss &1 ToEr shifew)

4-5 vitfd ;kox dh wgd o ifafsrard 9w 9fs o W @fa Bl §) s, NLO, % faisH
rki Ij fUijrk o, gerel 1 gRie AT W el " | faiee, ocmlof‘aﬁﬁ 25°C |

5 5 H o1 50°C W 12 fie o, g/ 21 o9 o' +ff Sa © R defimm
WA foam pd



H I H-I H-I
[+ > i+io +
H I H--I H—I
Tegedr
farT 4.6— qegedt & gRIHI &7
fer=r

)

'E sqﬁr;mnﬁmwi

I~
Tfas et —>

fer 4.8 fafi= gig syt
o et faawor @t
U313 AT T

TWHME (KMnO,) Td sifeifer e (H,C,0,) & fagm ® dieferm
THTE 1 fokeH Fret @ w1 qor | $e9 a9 W vitear 9 e 2

Ig off g e ® R ferdt Tramater erfrferar § 10° A gfg @
o ferter o w9 AT ghg B )

srfuferan am &t 9 W) e =1 sren smiftesg gHe 4.18 °
Tef-o7ifd 1 ST Fehell 21 T Ty TEAT S TE. 9 2% A gEifad
fopan on fohg whied o WEe omifer™ 4 sush wifdes demg qen
gfqared feram

k=Ae /"T (4.18)

Tel A STRFSTE Tore S1ereT Mg Uk €1 39 Jd-=REmdih! ok ot
FEd 21 I8 freh faftre sifufiran o fou fems g 21 R T fegs ©
qen E, Gikaw St f5 joules/mol, (3 mol ™) & Hod €

20 Tefofea @ arfafeman § gwen s g 2

H, (9) + 1,(9) — 2HI (9)

R3TE o AR T ATH(Ha1 a+fi & Hehdl © 59 CESISH o1 Th
3TU] ST oF Ueh 3T0] ¥ o2 Y Ueh TS HeAad ol foad e (fod
4.6)| T HeASd Sgd FH GHA T Al H Tedl € 99 T2HT RS ISH
HAASTES o & AU 1 faem &Ll

Teerdt ford wfenfaa Hepet (C) off ed 7, & foe & forw stawas
S, wferaur Sl (E,) el 21 fefast s we sifuferan Frders o
e Uh Wi W e (4.7) 9w g ?1 stfufswan Févne sifafsment
% IR H Sl qRedd i TREl TEEE S 8

S Tihfad e eEfed g oAk i et € @ 5 et g
Bt B 31 ffom e Teedt sifufsmaen] T Seaal i wehta W e
F 2

1o Titel o |R S1gsti ot fast St T =&l et frdt
0] o SR 1 URYSAl o SR W YAIAM Hicd gl € 37d: Ao
dicCqHH q e Folieh Hergdel 3 S H' o SIupeti o SHeER i
AR A o Ty WifeTshl w1 WA TRl geh SITER TS Sl o
oo, (E) St & o ST0eh &1 W@, (N/N,) T st il o 7
Ik TR foma <1 Tkt © (79 4.8)1 T&T N, St E | Fod a1oget
F T T 9 N, P A I T T

Ik T MY, TAEATS AT Hett AATq T[T o6 Hallfeeh 379 &l
TSt STl o T Bl €1 5 Tt ol W e e Sk S el S0
1 e W Bl WAl B ST A9 S Sl €l e w1 3 stfueh
sl A T SR foeenfud = S € (F 4.9) q@n o 1 e qfer
3R 9g Sl § Fifeh Teafereh ol W STUeti sh1 SFUM §i¢ Sl 81 a5
o I el GUMH @Al € Fifeh el YAl h1 U & GHT Th &l

113, TEETHR SRl



=gl &1 E, &1 feafq Hoqaer-sieegqr o R sffwd

T t(t+10) ;‘{Tgﬁ%_é'% %%% g#d © (53 4.9)1

. sifafam eTpen @1 v € et werel o q9WH W gfg g E, 9§ Afues S urw
; PR EE T Al AU 1 WEA o W # gfg et 81 fe 9
5 e ¢ o a6 | (t+ 10) TI9H T G0 ST 41 36y At
2 ol ST STl 61 R T S el e < T @ S

T o —> € a7 rfafsran o ST @ S R

7 4 (T e e T 4.18 § wnw e N B, § wfe
F A A FI @A E TIfst Sl ol Srpeti Y fa=1 o Hd g 81 gefeRton 4.18
ferT 4.9 s7fufswan a7 &1 a9 I f74ear T qedl T Wipfe TR o W

gIlar e faaver as
Ink = —

(4.19)

Ink T& 1/T o H&A 95k THIT 4.19 o &Y ieht @

B & 58 fo 4.10 | <@l wn R
ST THIRIU 4.18 o STIHR A9 H ghg Teran Gisha i
o & ¥ Afufwan o 7 ghg SR dun o e ¥ SEdia 9fs
grftl fox 4.10 § <« --Ea Tl @S = In A ®l 3d: B T

R
I F E, 91 A T AT HT Thdl &

I T, T THHWO 4.19 61 &9 4 M-

E
In Kk, :_R'?' + InA (4.20)
1

IR qIEE T, W

+InA (4.21)

(A foret @ T aifufr & fau fers ?)
k, T k, ShHET: AOHM T, 9o T, R 97 feeri® g
THHT 4.21 § 4.20 FTH W Y W 8-

Ea _ Ea
RT, RT,

|nk_2—i i_i
kl R Tl T2

Ink—>

Ink,-Ink, =

0 1/T—>
E. [1 1
2 a -
] 2303R[ TJ (4.22)

k

k

k2 Ea T2_T1
k, 2.303R| T,T

. lo
o 4.10— Ink TF 1/ T & 987 377G %

log—=
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mnkgj .k 4.10 et sifafsren & 500 K e 700 K W a7 feemish A 0.02 s~ der

0.07 s B1 E, TF A &I TUMT HifSm)

T,-T
gy logz = Ea T2 L
k, 2.303R| T,T,

0.07 ( E. j{7oo—5oo}
log _—

0.02 | 2.303x8.314 JK ‘mol™* )| 700x500

E, x5.714x10™

0.544 =
19.15

19.15

E, =0.544 x

i"’ﬁ;ﬁ k= Ae—Ea/RT

-18230.8
0.02 = Ae8314 x500

0.02

= =1.61
0.012

mnigj .k 4.11 600 K amT T Tfore sTEeES o Frefafad sifafwn g eTased §, g wife 3

i@ 1.60 x 10 °s - 81 39 If9feran &1 Ffehan =it 209 kJ/mol &1 700 K

a9 R A7 fEeris @i oA SHifsu)
C,Hsl(@) — C,H,(9) + HI(g)
gy " wFd § TR
1 1
logk, — logk, __E |1 1
2.303R|T, T,
1 1
logk, = Iogk1+i — -
2.303R|T, T,
“log(1 10%)+ 209000 J mol™ 11
9116010 5 363%8.314 Jmol 'K 1| 600K 700K
log k,=-4.796 + 2.599
= -2.197
k,= 6.36x10°s"
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4.5.1 30Tk HT THTS

A o8 TS © e e el qamEties uited gu fo 9w, sifafmear o
o I g 71 ST MnO, e sifafkan i S X 9 | Hewgf
gfg & B

2KCIO, —M¥% 2 KCI + 30,

el Toreran e wered Stfufshen Y <X ol W LAl € A SRR I8 T TAN
T HTT =T, g i qd FRiues wed §

RS 1 TRl &1 geAadt W fagid o THen <1 9l €1 39 fagih &
STIIR 3IaR THRIE Aafhar § AT oieht Sifafohaehl o 1o TRl 54 o
T Sl o wemedt Gt H uRurd S 71 sqent st aifores B
2 qen T2 forlifSia SRt ST, e SaRek <1 §1 I8 favend feman
1 2 ToF SO Uk SeRfouss 9y steran fenfafyn © stfufemaen
F SR o T THAT Sl HH Hich TG 3H ThR ol TR
T Ul shieh TR HO= il © S T T 4.11 <t
T B ST T 4.18 ¥ T8 T € Tk Hfshan Sl i
qA a1 &7 8 stfafsran o1 o AT Afue gl

I T o A SAfafewEt F < O i saRa
F TRl 21 A, il 1 firsst o, AG, ¥ agamE

Afqfman s
o7 4.11— GlHEI0 S5if W IGHF T T919

4-6 jkIk:fud
ViHAD sk ik
1AV FIDkr

WA foae Adb

TE hTdll T8 T Yafda siffmanet s safa s § Wy
@ Ayafda faferan i IART &l wanl Tg ot 9 7=
2 5 S frdt etfuferan, o o feemis o afteds =
Tl TR T8 9 &1 vty wnfid s o Herdd il B 9
31 TE Td9 <A1 stfafEae # THE w9 9 SO #a ¢ eY S
fafda Tedt @ W e Tenfad = S 2

TR S TR ot ferega afRfeferEl o @ et § ieh Seeears o
TR et den faferam o 5 1916-18 | wfquifsa feman o, sifufsran 1t Sifsnt
e feranfertes o el o 21tk YehTel STefdl €1 T T8 i Tifdieh IRehedl W ST
21 39 Togid o STER il o 70 ol ok Tiel W1 STl €, o /AT il
 fop arfaferan orupEhi & oo o Weiee B o sRIuT Bt €1 stffeRa fasror o
ufer TS St H uf Wehe WHeE Wl HueE IEf (2) e B

TR SAffHa w1 gaifad i ool Uk 317 e HiHa el & Sl
o &0 e & stemEd ) geh 2| fgerues Wt sfufwar A + B - 3A@R
% foru, sifaferen a1 =1 f1 &9 § weRfd &Y 9Fd B—

qN =7

STl Z,,, SRR AT B o Teee i 3T a2 o Fa/RT E,_ o e 3725
TG Ak il el AU ok S KT TR AT 7| FHHWT 4.23 FHT o
ST THIROT ¥ T W EH e Tohd ¢ foh A Feee oTgfa 9 wafd 2

HHIRTT 4.23 39 Affohansti oh o feemie o W &1 e R il
&, fow | e1o] steren wwey] winferd g €, fehq Sifeet erojeti o ggd

-Ea /RT (423)

ABe




e 4.12— 7931 %1 39gF T

* 3l

STgugF SAfafa=rg
FvIfar SIRE

ikB;fufgr i"u

4.7 A9 w1 A fEeRie W 1 YE B

4.8 THAT, 298K H 10K T 9fg e W T@Efe stfufman 1 5 g 8 S @1 39 safdma
& fau E, &1 MO SIS
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Heerdl o o 1 S1egd 21 SAfAfRan 9, ST THT § SRR 1 Wigdl S 1ol STl i Higdl If
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Teortier 9 From o HEHAEA TN el ©1 9 ferie ud sifafewan i wife w1 fuftor 9 frEm stemn
AT AT L0 GRI R Fehd B | SATUfshan o1 anrferehar sharet Werfies sif¥feran o forg wfitenfia =i
STt 21 eMfUerehal 1 9 1 W 3 @ it gl € Steifeh eafufswar 1 wife 0, 1, 2, 3 el =T o
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4.1 = eifafeeneti & o oAweht @ gkt ifaferan ife den o feemishl =+ gehtgal Aq Sifs)
(i) 3NO(g) — N,O (9) T = k [NOJ?
(ii) H,0, (aq) + 31" (ag)}+ 2H" — 2H,0 (I) + I; a7 =k [H,0,][I']
(i) CH,CHO (g) — CH, (g) + CO(g) T = k [CH,CHO]*?
(iv) C,H.CI (g) = C,H, (g) + HCI (g) 3T = k [C,HCI]
4.2  sfafwEar 2A+B — A,B % folt ot = k [A][B]” T&l k &1 9 2.0 x 10° mol ™ L s~ 21 gRfTeh o

T UM HIFT; S [A] = 0.1 mol L™ TE [B]= 0.2 mol L™ & den afafsran s st Torm =iferg;
4 [A] 2 X 0.06 mol L™ & Y|

4.3 wifeTq TdE W NH, 1 S8 I hife T 9w €1 N, T H, o ST 1 T 1 et 5 k
% AE 2.5 x 10 mol L™ s 712

4.4 <TEAfae eR % ST99e W CH,, H, 791 CO o ©1 39 sfafehan 1 o Fe wefiehor gy fan i 2
a7 = k [CH,OCH,]*?
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TEEtTes Affsran o S W Y9d ST o hRehl 1 Sooid HiTeId|
et srfafsraes o foru wer stfafsren fedta smife =61 =1 atfafsman =61 o o geiferd emm; afe sifafseaes
I Higd—

(i) IET AT S (i) et & g
a7 feei W A T N GHE GSal €2 919 o TH YA I HEHS ®Y H Sl FEEE H Gehd 87
S H T % BIH YUH FIf F TA-3TUEA ok (Efafad e W gu-
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t/s 0 30 60 90

[w&=x]/ mol L™ 0.55 0.31 0.17 0.085

(i) 30 ¥ 60 Tohe T fael | AEd o7 1 TUET HifS)
(i) TR & JTA-TI=A o fou S50 Yo ife sifafshan v feerien &t oM it
Tk AR A o Wfd oW qen B o wia gt wife w1 @
(i) Tahat o g fafau)
(i) B &1 Wgal OF A HT Y WM W 1 YIS G2
(iii) A T B T & Fixal S L | A T F A T2
gaﬁIB%nwaﬁmﬁAaﬁIBaﬁﬁfﬂ?uﬁwmﬁémuﬁwéﬂ(ro)qﬁﬁqmz
|
A 3R B o gfa sifafrar =i sife @ 22

A/ mol L™ 0.20 0.20 0.40
B/ mol L™ 0.30 0.10 0.05
ro/mol L™s™ 5.07 x 10° 5.07 x 10° 1.43x 10"

2A + B — C + D Ifufsran &1 demfast seaam s W frfafea aftom e gu sfafswan & fag
o fom e am fReie 9 Hifsa)

Epiu [Al/ mol L™ [B]/ mol L™ D < for=m &1 yRfs
F/mol L™ min™
| 0.1 0.1 6.0 x 10
I 0.3 0.2 7.2 %107
1T 0.3 0.4 2.88 x 10™
v 0.4 0.1 2.40 x 107
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4.12 A QU B o g ATl A o 9fd Wem de B o Ufd I wife w1 21 e arferent o Rem o 9w

pin] [A)/mol L™ [B]/mol L™ YR a/mol L min™
| 0.1 0.1 2.0x 107
I - 0.2 4.0x 107
I 0.4 0.4 _
v - 0.2 2.0x 107

4.13 = § TE gy wife wt Afafmaet o A femid @ o1l w1 T s
(i) 200s™ (i) 2 min™ (iii) 4 year"l

4.14 YC o feafad eF %1 A9g 5730 a4 81 Th Yde hellhid i el §, Sifad ge1 &1 eehe!
1 gor | 80 % *C 1 Wl Bl T 1 Y 1 e HifS

4.15 g yoeen § 318 K W N,O, o 310/ &1 [2 N,O, — 4NO, + O,] 3if¥fshan o i =i+ faw mu &

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

102><[N205]/ 1.63 | 1.36 | 1.14 0.93 0.78 0.64 0.53 0.43 0.35
mol L™

(i) [N,O.] T8 t & #eA 7o Hifau

(ii) sAfafsran o6 e stafyg =t Tomm STl

(i) log[N,O.] Ta t & A& WMF Wifaw

(iv) sifaferan o fog & frem 0 22

(v) o feerisr st Torm HifsU)

(vi) k! T ¥ UR T TUET HIFC q21 3896 ga (ii) § Hifu)

4.16 YU Hife ®1 sifafsmar o forg o feemish 60 s™ @1 atfufenae w1 ot yRfve digar 9 %Eﬁﬂmr{
SM ¥ foRda g9 @m?

4.17 ekt faemie o1 28.1 9 14 T Tk e *OSr 2T 71 AR Shfewa™ o T W 1ug, “°Sr T
forg =t erfeeral & SrEwifyd € ST iR SurT=EA © g 7 81l gHeh! 10 o U 60 9¥ Uy feme!
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4.18 Twiiey foF yerm wife st aAfuafsran & 99% tfufsran guf g9 o o wma 90% sifafsran of M # o
ot THT Y AT B 2

4.19 TH WM Fife wI sfulemar & 30% faaiem g9 ¥ 40 fie @ 71 t,,, &1 TR FifS@
4.20 543 K 9 T TSISTEEWYA o g qe Tigeier o fased & e efihe W gul o feemish &1 7o

it
t (sec) p (mm Hg )
0 35.0
360 54.0
720 63.0
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4.30

feer oRIA W, SO,Cl, & ¥om Hife o a9 79eed W 7 effws wra gu—
S0O,Cl, (g) - SO, (g)+Cl,(9)
sifafsRan o1 &1 UM SITT 519 Fdt 3@ 0.65 atm T

BRI NERVAS ol Se/7atm
1 0 0.5
2 100 0.6
fafea= qrdf W N,O, & 3195 & o ot feeris <= faw m 2
T/°C 0 20 40 60 80
10° x k/s™ | 0.0787 1.70 25.7 178 2140

NkTd 1/T o #&4 A% @iaq ae ATa E, sl T0MT sisg| 30°C a2 50°C W o 162l ol
EESIETIEIY

546 K 99 W EESEA % HuEed H A femid 2.418 x 10° st ?1 afe wiwgu s
179.9 kJ/mol B T Je-Hleh! U T HE F1 B2
foneht afafsran A — Seae & faT k=2.0 x 107%s™ 71 3% A 1 IR Tzl 1.0 mol L & & 100s
o TR ST WKAl 1 @ S ?
AT TreT H Gkl kT Tofh d U el § fased gem wife w1 sifufwer 21 5@ sifafwar w1 stefy
3.0 %2 ?1 8 5 1% TG § GG KT Rl A S=h?
TESIRISA 1 foee 7 THfiew o ST{ER < €1 E, 1 Tl ifS)

K = (45 % 1011 S—l) e—28000K/T
H,0, % 9 ®hife o famed =i fet gefieo grn forg whd &

log k =14.34 - 1.25 x 10°K/T
30 sAfaferan & faw £, &1 7o Sifsw) ffa qm W 39 stfafsken &t s1aig 256 fie Bni?
10°C 19 W A o ScIE § faeied o fig k 1 7 4.5 x 10° s @ |ihan et 60 kJ mol ™ €
fFg a9 W k & TH 1.5 x 10 FM?
298 K @9 W YH hife st Al & 10% Jof BF 1 999 308 K @9 W 25% =ifafswan guf g1
H o T % aeR €1 A A T WM 4 x 10"°s™ 81 A 318 K A9 W k T E, T UM hifSCl

a9 203 K ¥ 313 K e gfg i W et sifafsran o1 o =) 1 81 S 1 59 stfatwan o fog
GfehaoT Soll 1 TUFT I8 AFG gU HIfSC foF 39T BH 19 o |1 gRafad T2 gl
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4.1
4.2
4.3
4.4
4.5
4.6
4.8
4.9

r,=6.66 x10° mol L™'s™

sAfafshan &1 o = A % faqw g T < = 0.005 mol L™ min™
srfufspan =1 #ifE 2.5 B

X — Y, T = K[X]*, 37 9 T[T «IgmI

t=444 s

1.925 x 107 s™

E,= 52.897 kJ mol ™

1.471x 107%°
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