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Pod Jelill eyl o586
Rate = K[A]'[B]

Jelill de pulh culs 2 K s

A Jeldldg, o x

B Jelisdl 45, 2y
(y)s (X) g smae 2 () Jelidh 43 5554
s gaiah )l Adalae

iy (K) Jebidh de yu b oy day i 30 Aobeadl o (o goios i Aolas
fs 9 (Eq) Jeliall Jaglidll

K =A. expt®T
(Losaise ) o) lasloaill 2 il Jalas e 5 )e 52 A
Jelil) kil 4tk E,
< tall pladi i R
delih baie 2y 3 dillkali 5 ) jall da 0 T
| i 4
e liial) o palt 38 55 pun (5 el sanall * sy Jeliall 455 Gy
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K = 2303 log a
t a-x
Jelldh e pu SUEK  lua
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AP 58 A a

SE 3 6 a0 58 5 X
t g A0 SO (1)) peall ciai 5 3
_In2 0693

W= —
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t
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140 ) AUlS cole Wil de yudl Adolase
I S 3 (i pleliia lo Aaide cdetis -
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atia-x
t by Al oda b Jelidll jaal) ciual 3 5
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a il ol 3 Liie Je dAlaba el —p
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Sl Wl o3g] aadl Caiaip
ty, = 1
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Alelisal of pall SGY 38 5 & e e buae ity o
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L sla g Jilana LG
Pl Jalaall 4 58 glall S Jady lgle lliaa 00 &S50 (1)
Glucose (m mol dm™) 56. 553 542 52.5 49.0
Time (min) 0 45 120 240 480
5AA ISy iJelill de jull ol Caal 23450 alal Jelad o]
gl o3 aic oS glall Jadl addl Ciias
sad)
o ans ALL e il
a=56.0 mmol dm”
tsh (@-x) Al ALLLN 58 slalh ) 38 5 5855

Log (a-x) 1.743 1.734 1.719 1.690
t 45 120 420 480
Dl p2a LJ‘ aa g L JSAL 9o LaS ot L:}A_)..“_’ log(a—x) O A FAPgY
i wall Jadl (Jee 5585 40 galal delih o e Jay Lee caine i e
o
K 175
Slope =- ——=-1.18 x 10*
e 2303 x4
K=2303x1.18x 10" 4
1.73
K =2.72 x 10™ min™ -
0.693 %: 172 ~
t:/, = 8
K 171
0.693
ty, = ————— 170 —
272x10°
t, = 2.55 x 10° min o

100 200 300 400

—_ 3 lime

Solalt S Sty 1 g l0g g (2~ X] o kD
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30°C aie 5 g geall 3y ja0 Jsdasy JAY! SA fuad Blee d(2)
CH3;COOC;H; + NaOH —— CH;COONa + C,Hs;OH

&b il 58540.05 mol dm™ isa g4l muyl e JSI Sl 58 5 S

pgp Aia W1 Cabis. nie Y 35
X 10’ (mol dm®) 591 1142 1630 2207 2717 3197 3644

Time (min) 4 9 15 24 37 53 83
e kil “K” culih dad |
sdadl

U oel Cms L ABe s i 1/2-X o Caua
fa-xymol dm® 227 259 297 358 438 539 738

t/min 4 9 15 24 37 53 83
c_.u:]“,}a w(ﬁm.b.:“;‘sdm&&t u-o)llj 1/a-x w&ﬁ%i .z
Aol A8 Jetad o Jde Judaa g L JSEIL
tsh LS K Al lua oSy

Slop =K, w0
rOh aas ausll ey (80 : :
Slop = 0.640 "
K, = 0.640 dm’ mo! min”* s L.;nm;o

A e e 130 O Jalid) il s
30'C sin ppragest! spSariedy

Jel t‘d!; i A el ddll ".l.ﬁm_;.j £Al a2 e (3)
Ciuaid i e ¢1.03 mol dm” ) 0.51 mol dm™ 5« A—— B
Ao 1S5 Jeldll 45 ) cawal .25°C aie 4t (75) I 4l (150) e aal!
Ao pudl ali

AN

DM paiiud dladl 3 i
()it )2 = (afa))™
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‘ :Qi ani «Shidasall e g
(t,)s = 150 sec., (t,), = 75 sec., a; = 0.51 mol dm™
a,=1.03 moldm™ ,n=2?
iUaaadl dobaall 8 AL il e g gailly
150/75 = (1.03/0.51)""
rllleadl g yhl 23 ke sl 33l
log2=n-1log?2
l=n-1

n=>2 i S Jelish

AN A (e Aol Ul s S8 i 1 AU Jelilh o Sy

(=1
8 K.a
K,= !

' t, Xxa

K.=1.31x 102 dm’ mol” §”'
145l galal N Jelisl S o piladl 3558 Jlad Jelis 3 (4)
SO, Cl; —— SO0, +Cl
2.0x10° 87 4 320°C 2ie Jeliall de ult ol 518,
53l 320°C 2o (i iy skl 3y )58 Jladl g siall L) s
A (90)
dad
top AlalSll Aoyl Aotas S5 A5 0 golal e lial

K.t =2.303 log ——

a—-x
ZSJ}.A]‘GJI:-%’)-I.“ FEYY C—\.aj.’lu‘ ‘)S.q-l.__,
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1

Kt =2.303 log |

2038 a3 b Jaidl SOCl e el Jiad €Y G
rol 2 cbdanall e
K,=20x10°§", t= 90 x 60 = 5400 S,

bl dlalall UA Jt.qL.....lI H.l“ e u.h.g-.‘db,

2.0x 107 x 90 x 60 = 2.303 log

1—_17 =1.114
Y =0.102
(10.2%) & Jsigiladt 3,518 Jail 4 gial) Al
b 3 o & a 35°C aie (N2O5) e jpuS b, ealh Ciual 358 anal (5)
(8 x 107/min) (s sluy Jelisl de ull

djadl
ty, dad Ol un G Sy 0ld (Al y A5 solaf Jeli s juuSll Jelis
D alaiinly
_0.693
=
K,
by, = 0'693_3 = 85.6 min.
8x10
rdelidl) 4l (6)

2N;05(g) —> 4NOypy + Oy

$ s e pailine i Jo Uliaa ot (e iy log [N2Os] oa A80all g 25c
Ao sotal Jolisll de pulh ol Aag canal L(35°C) i (-5.86 x 107 ST)
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Al solal delinh of Cua

P 3 paliuall Jadll (e ol
slope =-K/2.303

K, = -2.303 x slop
K =-2.303(-5.86x 107)
K =+135x107 S

t I Al g el clan I @i 3YY calise die ke Ll

Time/min 0 475 10 20 35 55 %
iN2;5,0;] 3335 3050 270 232 203 186 7]
ICH:i] 1825 1340 99 61 32 |5 0

Ag i A Jednl of gl
St Jel il Aoy Uslee @kl e e alh gl A Jelish 51813
il e «CHal g NazS;05 ore S @il S 5 4 [bex]y [a-x] osSiy il

t G gl Joe S Eua ot diling dia 3 xie
Log(a-x)(b-x) 0287 0357 0436 0580 0802 1.093
1/min 0 475 10 20 35 55

s u__h'-‘- J—aan ¢ JS.2N u_s 9a LaS ¢t & IOg (a—x),’(b-x) O Aadl p Y
’ A0 S Je bl of S 1oy . s
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log (a - x){b -

i P

I 'l ' | i
Q 10 20 Y] 40 50 60

3 lime
¢ pargaad! St o W LS el Ly oy
Jaalb aaagyy

i cuaal (2.38 min) g2 65°C aie NyOs jle JDad¥ el Ciuai b i (8)
bl Aayy Guii aie Jelial) “K” el

sl
AL s 4) el Ciaais by i N ol Jelil)
K,
K, = 0.693 =0.291 min™
2.38

K, =0.291 min”

:200°C e NOClgy dajs il 568 Jhad Jelis 3 (9)
NOCly — NO, + Clyg,
A0l el i Je Llias
[NOClpmol/L  0.0250 0.0202 00169 0.0136 0.0120

Time/sec. 0 200 400 700 900
Jelill 45 ) (e
s jadl
PSS J a8 Lpaaday S 0l iy o i
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“tss | INOCI meVL | Log |NOCI| | 1/|NOCI|L/mol
0 0.0250 160 | 400
200 0.0202 -1.69 495
400 | 00169 -1.77 592
700 0.0136 -1.87 735
900 0.0120 1.92 83.3
- T |

U T o
[NOCI] vs , log [NOCI] vs t
/[NOCI] vs t

paiaall ol Ao ($ia3 agd 550

Lo it bi o Juanif 5 1/[NOCI] o &3kl oy ) Alladl 03 5 22

Ag i AS delih o Je Ju

a3l cal Ao bl 6(25%) dndy elall b 5y Sl e slas Qi (10)
(50%) o Juay Loxic , U

Jadl
A5 sl 3y Kl Jias
2.30
K= & log a
t a-x

O—= u.bg_yﬂh,t=60 min, (X = 1/43) Q!ﬂ. &(250/0) :L“-“-' dl-‘-:lﬁ Ln-\'ﬁ_j
Al Dobaall b ol o3

K = 2.303 log a
60 a-1/4a

2.303 4

log —

60 4-1

K=4795x% 10" min”

.K'z

t=2yx="Y2a ol S50% N deas Jny
K =4.795x 10> min™
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3
4795 x 167 = 2.363 4

4795% 107 = % x 0.69327

069327
4795x10°°

t=144.58 min
i e oo (s gue I e Gaag il WS el i 8 (1)
et i el a5 e Legia JSY 251 mm Hg 4 288 mm Heg
CdslEl A5 L el e (180 min)s (140 min) & il
s dadl
ro aas bl e
t; = 1409 min, t; = 180 min, a, = 288 mmHg, a, = 251 mmHg
‘Albaadl 8 ALl aill D i 07 Jeliih 45, wilual

&—{_a; n-1
c e
@_’E’ET'
140 1251

tste Joand Altad) k) 25 e gl 3al,

180 288Y""
o8 140 = °8 | 251

18 288
fog -2 =(n—1)log =2
0g 1y =(-Dlog 7

0.1091 = (n-1) 0.0597 _
0.1091 = 0.0597n — 0.0597
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0.0597n=0.1091 + 0.0597
0.0597n=0.1688

p= 20001 eys

0.597
n~3
Ao i 0 Jelid
20°C el palt Gla 5o (e (530 2ie JAYY 205 5 ol el & a5 A (12)
A 2l e Ulas (80°C )
K. 10° (dm” mol $') 0100 0335 14F 306 813 211 501
T (°C) 20 30 40 S0 60 70 80

5583 Jetiall Al A5l Cusal

1l
Libas i il Jaai g o 1/T) llaS g sUanadl K asid o0y ke gl anas
st Jgall A lgle
log Kr (dm™ mol! §7) 400 4525 3015 3485 3910 2325 2700
T o 203 303 313 323 333 343 353
1T 10° °K™) 3413 3300 3.195 3.096 3.003 2.9i5 2823
b pfiwe b3 e Jiaai (0S8 5 L) 1/T g log K ox A pus
T | -4.7% 10° =
* Slop = -E®/2.303 R oS
o ©=-2303 R x slop
E°=-2.303 x 8.314 x (-4.7 x 10%)
= w . E° =89.99 x 10* J mol”*
+rf-;;-:'::: . E°=89.99 K.J mo}"
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(O il sl 5y 8y U ga) o s A Jetill yY) dalall (8 (13)
600°K e 4oyl eyl 5 LS il Sidel Ba il
b el A 5k € 716°K a2 icy 0.385 dm® mol”! S 4s
CMA” 50 Jalaay (E7) A Mailt dlali qaual (16.0 dm® mol! S™)
| .Je il
sdad)
T, = 600°K, T, = 716°K, K, = 0.385 dm® mol” §"*
K, =16.0 dn’ mol” S, R = 8.314 J/mol°K

K. E T,-T
log — = -
K, 2303R | TT,
oy 160 E 716 - 600
0385 2303x8314 |600x716

E* x‘ 116
2.303x 8314 429600

1.619 =

_ 1.619 x 2.303 x 8.314 x 429600
116

— E" = 114804.02 J/mol

E.

E'=114.8 KJ/mol
| tom g Aolae (G Gy gaillsy
log K; =log A-E"/2.303RT
log 0.385 =log A —114.8/(2.303 x 8.314 x 600)
-0.4145392 = log A - 0.0099928
log A = 0.0099928 - 0.4145392
log A =-4045464
A =0.3939613
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e Lhglia o aag coue goue Al g oy il sl s e (14)

oo d il b a3 e A delinadl (Al e A 5a ) sk) LN
b Laiy (A6 (102) o408 e A el Giead olaif 5 ((340.5 mm Hg)
Ciead oLl s (288 mim Hg) iyl hasal L oIS 5 5ad 4503

el 45 50 aa gl A5G (140) 5538 e B il

s O olsel (Sab Sl Gy b e axad el biia S L
P;=ap, P, =a
s aad (el ey

a;=340.5mm Hg, a, =288 mm Hg, t, = 102 5,t, =240 s

Al Aol 3 AL Al e g eailly

t {3]“ |

t, \a,
fan (s05"
102 288

POl e bolall o5 e ol aal
4 340.5
log—1l— (n—1)log ETTY '
0.1375278 = (n — 1) (0.0727246)
0.1375278 =0.072746 n - 0.0727246
0.1375278 + 0.0727246 = 0.072746 n
0.2102524 =0.0727246 n
% 893

TN Al e Jelish ol
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A sl e geandt S8l (Gl Jlas Jelis A 55 sie (15)
P(mm Hg) 707 79 375
t, () 84 84 84

S o Y5V ey Al 0 35S 5 pe canelily Sl i o i
S Ay Al gl S ey L do giall AV,

a 707 79 375

ty, 84 84 84

lag— ol Je il Ciuai play o500 e i O qilill e maaly g2 LS
Ay @8 A s
e o Je J Lee cdletinall salall Ayt 580 Ao aaiay ¥ 1y, of
sl Y AS el e Je il
sie (N;Os) o il sl pusls ail (ty) Croaill jae 553 il 13 (16)
Jeliil de 5w Jane i ol 4083 (2.38) o8 (65°C) 50 s 4
Aa ol o3a aie (K)
dad)
AR Aot Sar Mg o J Y A0S0 e Jelis NyOs Plal

K K

g - 0693 _0.693
t, 238

=0.291 min’'
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;L‘JJA-AJ._I’S‘J.‘ILA.H-G:LQ-:\‘J

s B a s (NGO5) o s il el alad Sl Jelis (IS 1) (1)
P sp cslhall
el de pu Alskes 4 -1
dc ol 3 wal 08 (21.8) 5L 45°C e ty, dad K 13 -0
-Je il
;G Jelah i (2)
2A+B — C
KA = <oy dane o 22y
300°K aic (K = 4.8 x 107 mol/L.S) deliih de yu culi f 2 gy
45°K aie (3.7 x 107 mol/L.S) (s sty
. Jelith 13 B, Jacdiill a8l -1 oa
CJeli b A e L
0.1 mol/L) sa iy 38 5 58 13 «(ty) dald cauanl ——=
Sl Lo i salad delid 4 (3)
CoH;Clig) — CyHyggy + HCl g
el 136 .650°K xie (K= 1.6 x 10%ST) Jelish 13 de ju oyl ol
{(0.165 mol/L) s (CHCl) jlall Slsiyh 58 530 IS 5 4 ja
Acbla (125) g8 203 CoHsCL 38 il -
Jelid gl ty, caal —0
> (CoHsCl) jlt 3Sjipwada D1 cleludly o3 sl -
(0.1 mol/L)
et (e Jeliil s oLl 3505 A 3151 p st (PS5l Jlasy (4)
iy 2.8 x 107 min"! L 25°C sic dojull colh dag calS 13 . 4
.35°C aie dc_judl s sl (B, = -11.9 Cal/mol) hutxl
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: IS Jelidt S (Hl gy Phadt Jelis i (5)
2 Hlg)— Hy) + Ly

3 410°C ade (K) cuyl i Loadh ik € 13l 450 S Jelid Sy
0.36 MOVL sa Ly iaedl 30 b LAY S0 8y 5.1 x 107 L/mol

:u.lgl..s,.u.;i

o Je D A0y (e Aigs (12) )y pe 2 Higg) 385 94 L -}

0.25 mol/L B oy g sed 30 S5 LaliadY G il Hajh 4 L -0

[NOCI] (mol/L)
Time (S)

L delil gy, A aal -
2200°C s aie (NOCH), i Jelis b (6)
2NOCl,) — 2NO,,, + Clyy,
AN el i e llaa
0.025 0.0202 - 00169 00136 0.0120
0 200 400 700 900
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Glossary olswlis.all 4gild

A
Absorption oleaisl
Acetic acid Llat) yhea
Acidic property Gidaall Lualalt
Acidic solution saaall Jelali
Acidity Ludasl!
Activity (latis) Lllai
Activity Coefficient (fotzall) Ll Julow
Adiabatic expansion S sl
Adiabatic process WlLaY! Lhaall
Adsorption o Luasa¥t
Adsorption from solutions Jllalt L soliass¥!
Alkalinity Lylatl
Alloys it APV
Ampere { S SLA Bad ulid Baay) Husel
Anti logarithms i L8 gl oplie
Aqueous solution bs dylaa
Atmosphere e
Atomic mass 4,3 Ass

Backward reaction s Jelis
Basicity Laelal
Basic solutions Lacli Juflas
Bimolecular reaction : LWyall AL Jelis
Boiling point Sllal] Unis
Bond energy Ul Gl
Brownian movement Lilyy Eja
Buffer solutions Lball dtadl

219



Calorimeter
Catalysed reactions
Catalysis

Catalyst

Cation

Cationic

Celsius scale
Chemical equilibrium
Chemical formula
Chemical reaction
Closed system
Coagulation
Colligative properties
Colloidal solutions
Common ion effect
Completely miscible
Complex ions
Conductivity
Conductivity ratio
Zonductor

iZonjugate

Conservation of energy principie

Constant pressure
Constant volume
Covalent bond
Coulomb

Cyclic process
Cyclotron
Cylinder
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Decay DHhast
Decrease (Uadasy) Ji
Decreasing of freezing point aaadll ads d aliasl
Degree of dissociation Kl da s
Degrees of freedom (GyUall) Lyall ..:,h,_;.;
Deviation NTYEN
Diffusion slasd
Dilute solution hida Jylas
Dissociation oK
Dissolve el
Distribution s
Dynamic equilibrium (LSoa) Saabius Gl
Dyne (3981) 33ay
E
Electric properties Lu S Lalsa
Electrochemistry LSl
Electrode Sl
Electrolysis O HAS Jalas
Electrolyte conductors Lu S cHlaga
Electrolytic conducting GiHS Jaay
Electromotive force Lua g SIH Ladlafl 3431
Electronic waves Ly K| olags
Emulsion Oladwl
End point (Jstadll) Lt ks
Endothermic Lyl yala
Endothermic reaction el yals Jelis
Enthalpy (solonl! (giatl) Laltul
Entropy (pUB) Lilgtie Lulidl Bls) Lags5)
Equivalent conductance AL Jaaysll
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Eutectic point

Excited state

Exothermic

Exothermic reaction
Experimental photochemistry
Expansion

Extensive properties
Extraction

Fahrenheit scale

Final state

First Law of thermodynamics
First order reaction

Forward reaction

Free energy

Frequency

Galvanic Cells
Gaseous media
Gaseous state
Graphical method

Ground state

Half Cell

Half life period
Heat

Heat capacity

Heat content

L] i

Bk U

hall gyl

S,hall sl Jelis
TRCTTE KR R
saaall

Lasla polya
el

Cugi g g0

(5aaY1) Lilatl Al

Gyl pall Kaaliaall Ja¥1 o gldl
Wyl golad Jelis

golol Jells
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sl

L3k bl

Lyt BN
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aall Cuai 5 5

P

Llpall Wl

5ol ial
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Heat of combusion
Heat of formation

Heat of hydrogenation
Heat of fusion

Heat of neutralization
Heal of solution

Heat of reaction

Heat of sublimation
Heat of vaporization
Hess's Law of constant heat sum.
Heterogeneous
Heterogeneous catalysis
Homogeneous
Homogeneous catalysis
Homogeneous media
Hydrolysis

Hydrolysis method

Ideal engine

Ideal gas

1deal solution
Immiscible liquids
Indicators

Initial state
Intensive properties
Internal energy
lonic dissociation
lonic product of water
lonization constant

Ionize
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Isobaric process
Isochoric process
Isothermal expansion
Isothermal process
Irreversible process

Irreversible reaction

Joule

Kelvin

Kinetic chemistry

La Voisier & 1.a Place Law
Le Chatelier principle
Length

Liophilic

Liophobic

Mass

Mass number
Maximum work
Mechanical work
Medium

Metallic conductors
Molality

Molal solution
Molarity

Molar solution
Molar volume
Mole
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Molecularity
Mole fraction
Miscible

Negative deviation
Negative pole
Negative value
Neotron

Neutral solution
Neutralization
Newton

Non - electrolyte
Non - idea! solution
Nommal

Nomality

Nomma] solution

Number of molecules

Ohm's Law

Feul

One component system
Open system
Order of reaction
Osmotic pressure
Osmsis
Ostwaald's Law
Oxidation
Oxidation method
Oxidation number

Oxidation state
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Pair of electrons
Parachor

Path

Partial pressure
pH

Phase

Phase equilibrium
Phase rule
Photochemistry
Photoelectric
Photo properties
Photosynthesis
Physicél properties
Physical quantity
POH
Polymerization
Positive deviation
Positive value
Precipitation
Pressure ‘
Products

Proton

Pure water

Purification

Quantum
Quensher
Quenshing process
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Radiation
Radioactive
Radiochemistry
Raoult's Law
Reactants
Reducing agent
Reduce

Reduction

Reduction - oxidation reaction

Reduction potential
Resin

Resistance
Resonance energy

Reversible reaction

Salt bridge

Saturated solution
Secondary

Second order reaction
Sensitization
Sensitizer

Solubility process
Solubility product
Solute

Solution (s)

Solvent

Specific heat
Spontaneous reaction

Spontanity

227

g Ll

Cl.lﬁ‘
Lielod o LS

clgt, el
(coleliie) delise ulye
Jyise Jale

Jrise

Jizal

Jiiav! — FuauSYI Jelis
Jimadl sga

e=h

Loylis

ol Gl

e Jelic

b

Lolyyill Lulee
L1y Juola

wlia
(Jallas) Jslas

[T T

Legi iyl a
il Jelis
Wb



Spreeding coefficient
Stability constant
Standard

Standard conditions
Standard solution
State function
Strong acid

Strong base
Substitution method
Super saturated solution
Surface energy
Surface tension
Surroundings

System

Temperature
Tetrahedral

Time

Titration

Thermal decomposition
Thermal equiliprium
Thermochemistry
Thermocouple
Thermodynamics

Third order reaction

Three component system

Triple bond
Triple point
Two component system

Type
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Ultraviolet

Unsaturated

Valence

Vant - Hoff
Vaporization of Liquid
Velocity of reaction
Volume

Volumetric analysis

Water system
Wave character
Wavelength
Wave number
Weak acid
Weak base
Weak electrolyte
Weight
Wetting

Work

Work done

Yield
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