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Sha = g Aed Sl Ay hee Aoleny 3 sadll o e (o)
P an Al ad Saekall SV gl e (— )

¥l R/ Cp
T, || P | ¥ ¥ = Py
T] Pl ’ B Pl

Ty b (K Cp, R, Ty S el ¥ daiiall e iy gaill

-8.314
66.66 X 10 2093
T, 99.99 X 10°

T,=2538K
Pk WS Jadl Aad dad oS (1)
AE =-W=Cv(T2—T1)
=(Ce-R)(T,-T)
w=-(20.93-8.314)(253.8—298.16)

= 560.2 d):.

(6) Jo-

ae A% el e Jge 2l lealing A A sal A8 DS of 2a g

pangli Jsn SUS 9,71 (555 nly 59 Jaiein g dillae 373.16 da

AE sl 28a) 5 i Sy AH (5 a5 gaddl &l =)

L « AE 4030l LU0 3 550, AH el g gaad b sl — o
b Gy Adlhae da ;0 373,16 dx p aie el Lo (e 2al 5 Jge S

.)_;A:.\Jn_)hlaé};

105



AH=qp=9.71 KJ

il anas 45 jlie Allar) Say sV Je 18 5o Al Jd eladl aas o Lag
b b LS il sl (Sad . Ly Je 22400 5 38 x5l

w=PAV =P (V,-V.)=PV,=RT

=8.314 X 373.16 = 3102.5 Js>
: éJL“‘j AE 4.3,
AE = AH - PAV = 9710-3102.5

=6607.5 JK' mol'
O 2N AE, AH a8 (b aaall (e Zamad Vg a6 Y Al f das (@)
3Kl Addee Y B WYY a0 hae Lo () Alladl b Aanll AU A s 650
AH=-9.71 KJ

AE = - 6607.5 JK' mol’

(7) Jbws
J_"Lc-ag\__ms.cJ“ﬁ&fla&d&ﬁhci_)ﬂ'l‘éjlai‘é_]tmjbL}n.\:s\_gdyu:).‘-‘

6 s—indl 3 Gl OISy . lelima el paall rasd Can Rul i iyl
sagle . Jan 1672 55k 22l 5 ) ja Jlaiey Jsa 2090 (55t AH (5 ) 5l
il a3 AE Agdatall 250 8 G Al ¢ Sl daiall g L0lgdl 5 jall Aa
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An=1 (142)=-2
AH = AE + An RT

=-211.615+(-2)(1.987)(278)

=.212.798 W

114



JS yaw 342 Canl Caisall ooy p S0 maa b oo lal 10 die 22 Yl
Gl aas die Jeliil 3 ) ja caval L Gl dakis die e JB a3 3 61 e
225 Bl An
: Jaki
Pk LS S et

Zng) + Hy8044q —> Zn SOypq) + Hyg

AH =-34.2 L
ol Jad Jy Sl s An=1 g cliall o b el o dus

AH =< AE
An RT = Jnall Jazd

i 386=298x2x1x=
AE =34.2 + 0.586 = 34.786 =

: 3 Ja
sie Gl s e e GlS Y Gl pas vie iy il s 3 i) 55l el
v 2 7714 = o 2525 5 ) jall da o iy Sl daiia
i Jad
Db WS oS Jetialt
CeHsCOOHg) + 772 Oyyy — 7COy, + 3H,0y,

AH =AE + An RT

115



AH=AE+(7-7%)x2x298
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@ elall (o oS oned lindy mgsuedt Sl o Jpasd b 5 Ladie
Pk LS naly Jgal SISE Caaay

H;0q) — H'ug+ OH AH'= +13.7 e IS

O g gl i Sl bl 3 ) jad o aas A5 A lalaall (e
Db LS el e ey sl

Hyp + %2 O0yq —» H'gq+ OHqy  AH'= - 54.96 =u SIS

RYPIL\ B3 FUPNPFL TV IR S OP JE N - Yt ) 3 SEEVEN Y 7
bl Jelid i LS 225 i Sl s sl 2y 0 Al
Ya Hz(g)"' L) CL](E)“' aqg —» H+(aq)+ CL-(aq) All"= -40.02 P _,]:15

2 gdadl
bl HZ(g)+ aq —* H+(nq) AH'= PrIv= Jn Las

% Clygtaq — CL-(aq) ’= -40.02 xS

2l Jolad Al V Le aiian vie (5 ) jall gl A sl caal 1 6 Jhe

O adde 1 Luldl Gyl vie leghli 25 Cun o geall g S 0 saliSY

Coisa S a5 ¢ e oL 212908 oa p sl e DA 0S8 5 S a

o S 28845 & SN Gl S e aw SIS -161.6 (o

N

Ca™?+2CL (g 2Na" 4+ CO; % o) —> CaCO;3+2Na"(,, +2CL 7
119



Ca+2(aq)+ CO3-2(aq) — C2C03(5) AH 0— ?
AH’= H cacoxs) - @DCB+2(aq)= Hocofz(aq) )j
AH'= (-288.45) — (-129.77) + (-161.63)

=+295_)uu_5]=15

: @AY 5
2aly Jga 3 baxie g ioall sl & sl S Soal § ] 5
Dlly Jle il b i (€Y 2ay b SIS B iad Lagia

a) C6H6(L) + T4 Oz(g)—P6C02(g) + 3H20(L) AH'’= -781 P _513\5
b) C(S) + Ol(g) E— C02(g) AH'=-393.3 d_,:- ‘,l:\S
C) CH4(g) + 202(g) — COZ(g) + 2H20(L) AH= -850 d_j-“- J]:S

d) CszOH(L)"‘ 302(8) —> COz(g) +2H30(L) AH'= -136 d}& _9-‘,}5

W+ aae Yy 58l & el dadll i 8 as 5 Aueal (3 Y15 ) saly
Casisl g giaasal e oas

s ad da Jelinh 3 ) il

el Jelil 50 pa of adad LS B pal dxy cDsl Jelall 5 ) ja calias

p ol (f Aelinad) o gall 5 g Aasl o sall 50 ja Gn a0 (5 5ls Cull i
AH =H (10 H (o)

120



b ans Jncall @ pdh die b adt sl Al ALl Alsledt Jualing

-
EI(AH) {dﬂrj [21_1_
a7 aT aT

JP P P o

Pgp Syl lane Gl Ay ) el Aadl o o gleall ey

au ) .
dT P

Jp

Ui (,9‘

q(i‘l—{-) = Cp(Prod) - Cp(recl) = A(:‘P
dT |p

w‘&a'yi_)‘)a.“hﬁ_}}aﬁ@d&bﬂ‘i)‘);)}aﬁdhnﬂ@d@‘b&_’
Cigd S Uslea andy . Alelindl oyl Aasll o gty A7 o gall el
p o Ty, Tysloa s o cisd S Alalaal Lo o jalyy

2 2
l (d AH) = AH, - AH, = jr ACp.dT
AH,

T,
AH; —AHl = ACp (Tz- T])

q‘@g\ﬂ*@aﬁ&ﬁﬂ‘iﬂy%ﬁﬁ&ﬁﬂizjﬁJgﬂjl;.ﬁ!os.aghs
.
AEzEz-—E]

Jusalin ef jaf iy Aaslilly Alelindl o pall &lal LY & E,, E; s
t o and aanll gl sie ) el Aaad Aol ZBL Asled]

121



d(AE
[E‘_Tﬂv= CV(Prod\ - Cv(rect) = ACV
E2 2
I (d AE)

E, T,

ACy.dT

AEZ -AEI = ACV(TZ—T])
b TN Jelill jaw 22,1 = 8 2527 i Jelil 5 e o) aale 132 7 (s
Y“H; +CL — HCL
o i aa cad Al all daddl Cul€ 1Y 2577 die Jelil Bl s

P nu 6.8 oa Goxgpued 25l 7.7 (251505 6.82 2 faa g el

gl
“"H, +%CL —* HCL AH =-22.1 .

ACp=Cp () ~CP (coews)

122



ACp = 6.8 ~ {*4(6.82) + 4(7.71) } = - 0.46

Casd S e b (o puily
AH,; - AH, = ACp(T:-T,)

AH2=AH1 + ACp(Tz-Tl)
=-22.1 +(-0.46 x50 )=+45.1 _u
: 8 Jha
G B ha i Cad :L_I_)“);.“ Ll ol h'! . (‘SOJJL Jelanll 3_)‘_); <ils bj

HB=
N,+3H, — 2NH;

ACP = Cp ( 239) "CP { =Helind )
ACp= (2x886)-[68+3(6.77)]

=939 S
D ARl Al Gt S Alae & el
AH2=AH1 + ACp (Tz-Tl)

=-21.976 + [23 % (-9.39)]
=-237.946  uu 4iS

ouk (9l
L o Al ) ghadll il Lage s Jaie Jelih 5 )0 pn " of e s

123



S it o a i oS o gily i sha sae g saal g5 sha o gl Jelad
:QJL'.\]’I

A| — |B| +AH,

saalyssha o Jelih &igan die (5l jall (g inall 4 Hudll 38 AHy dus
P b LS Jelil 1 coay o oS oSl

A — C+AH2

C — D+AH,

D —_ B AH4

Clgdadsa e e B A Jeil K o)l all o gmadl 4 puall S
' st
AH, + AH; + AH,
o 2 e 05 il
AH, = AH,; + AH, + AH,

Seli oe pai sl 355 (e Ciika Jglaa uians 330 Llee A3 peana il
POtk ol 251S L saY!
s S8 AR

i) NHg(g) +HCL(g) — NH4CL(E) Alil =X _y..-.u_,]:is
ii) NH4CL{g) + Aq@q —* NH4CL(aq) AH2=Y _y..-.u_,]:is

s Al ARy kY
i) Nlig(g) + aq — NH3(aq) A'H_;:Z Ju.,]:.S

124



ii) HCL(g) + aq —*» HCL{aq) AH4 =r _,.L|S

ol aas pud o5l caes
X+Y+=Z+r+S

g oanal Lol (g sy ifish o ol il (gl p paad) o 4l
Cghi 00 e o loall yuall gyl
Dol (3 sl ddee g Llee a8 oo bl Jeal
: ‘_A 5‘5'1 4%, jal)
CHyp+ 20:q —» COyp+2H,0,  AH=-890 Jpn IS
s AAY 45 k)
i) CHyyy — Cis)+ 2Hy AH,=+74.8 s> 5iS

il) C(s) + Oz(g) — COz(g) AH;Z -393.5 J_}:x _,]=\S
iii) 2H2(g) + OZ(g) e 2H;0(L) AH3= -571.3 .J_}a _,.L,-S

AH af GlSy 0 e sbed pans
CHyg) +Cs) 02 12H;g) 10y = Cis) #2H3) +C Oy +2H;0¢

CH4(B) + 202(8) » COZ(g) +2H20(L) AIT'= -8§90 Jg 48
s ba et A AV ARk g a5 sisall Bl of Badly
c s SUS 890 (5 by gk D e Aptl A& b Lol (5 by aal

1 9 Jha
3 )l MEPJL-S-SISO L';JLJJQ.E:M Jeall Gl pals ) e CulS 1
AL 5 LS B a5

125



2C+3H,+% 0, — C,HOH AH =2

sy o LS - 946 (a G S 2l B S5 a o cadde 1)
;A bl Uiswinn aa SLS - 68.5 s oLl 0

i) C2H5OH(L) +302(g) — ZCOZ(E)‘I' 3H20(L) All=-330 o FARY

ii) C(S) + Og(g} — CO;(g) AH=-94.3 P ‘,l_._LS
iii) Hz(g) + ¥ Oz(g) —r HzO(L) AH=-68.5 P Jl:ﬁ
: Jadl

pof an Lagran & (3) 8 R 5 A Alaall (o yuag

2C+3H,+7% 0, — 2C0,+3H,0  AH=394.1 . L€
bl s Al Alleal e Y 2l 4 kg

2C + 3, + %0, — C,H;0H A= 641 518
o LS 641 (5 sbon (B JeaSh 02585 ) a

: 10 JNa
IV Jelill (551 ali ¢ simall i il dad aa

ZC(S) + ZHz(g) — C2H4(g) AH = 9
AV OY olealls Laias

i) C(S) +02(g) — > COz(g) | All=-94 P Ir ‘,l_..\S

126



ii) Hz(g) + 1/2 Oz(g) — HzO(L) AHZ -63.3 L ‘,1;\5
iii) Cz H4(g) + 302(3) Ea— 2C02(g) + 2H20(L) AH=-342 gL _,-LIS

. ‘E!
P (2) bty AV Al e J8 e

ZC(S) +202(g) o 2C02(g) A= -2x94 STIVRRES
2H2(g) + Oz(g) E— 2H20(L) AH=-2x68.3 L™ _,.L_IS
o 2 ganlly

2C(S)+2H2(g)+302(g) — 2C02(g)+2H20(L) AH= —324.6}“: _,.\:IS

p ol an Cildaadl) |8 20N Al iy

2C02 + 2H20(L) E— Cz H4(g) +302 AH= 3142 . _,.L\S
o draas 7 Sl
2C5t3Hy, — CrHyy AH=174 au S
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die 5298 K aie e 25 1)t paa die IO Jelill 5 gl =01 Ja
tosa Jelill g daauall Cigh

CiHgp 502 — 3C0y) +H4IHL0,
22200 KJ mol” (g5t AH® kil 5 al s 3Ll ob L
2 Jall

Db WS Bl all AnS e il (Say
AH® = AE°® +PAV

.@ubm}@u?;;mdcbﬂQJJ\_};LJI:BJEAE();AHOLL:\;
Cadle sl Jelih a e sl L o kg

AH" = AE®+ AnRT
An = 3—(5+t1)=-3
P A Al e lgsle Jpeand Sa AR s dlly e
AU' =AH® + AnRT
2200 x 10 = AE® + ( -3) x 8.314 x 298

AE® = -2196 KJ mol’
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elall iy s S 2l B¢ Gl 08 5l s of Caale 13 =2 2 e
. 241.61KJ mol' & -394.8KJ mol” & -76.24KJ mol” L LS

ald
300s Aap aie Glnal e e cSa e Gl st e 35S0l AHES
£ M Ablad) cawm . sa daly hiia, 273.16K

CHyp + 20y, —> COyp +2 HyOp,
i
Cr—Sl 30 & sana op Aal@l B a8 ) e 8 e g8 e oLy
O sl e lined) o) gll L@l 0 oSl 5l n § sana Bl 23U o gall dpuibdl

AH® =2 (AH o + (AH 't )co. — (AH s e,
= 2% (-241.61) + (-394.8 ) - (-76.24)
=-2 x 241.61 — 394.8 + 76.24
= -801.78 KJ mol”
o8 Jse 10001224 Lle 55imr ofud Sl om anlyll (Sl sl ol L,
poraad Sl 13gd aat gl ol il Zubal &) a3 e

(1000/22.4) x 801.78 = 35.79 KJ mol™

ol 298 K 2o LigaVl Slad dpd B oSl 5 m S 1Y — 1 3 e
Ol A sl LA AL Wt W e €05 ) g 46 KJ mol
a5l S Cawals 2271 KJ mol” 52298 K 2 e
Pl Je el AT _AEY (g el
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=R — Ny, = 6HF g,

HINCS)
—;\_AJLL“3\)_&&&‘3)|}tw:gm@1g)1)ﬂ‘g}@]L;E_)___u‘_\“
- Adafall o gell 0 sS3 S ) ja g gans

AH' =2, AH®; (products) . S AH'; (reactants)
AH®  =AH" g2+ 6 AH® qur) - 2 AH® n3) - AHY ¢y
AH®(298K )= 0+ 6 x (-271) -2 (-46) -3 < 0

AH( 298K ) = -1554 KJ mol

L)g}Sfﬁi 3_)‘_}5 J‘.‘l—ﬂ.nl.a_'u.l_;ji . 298.1Km(_1.431=\3:)”| Y alaall — 4;!__&_
Ppanll Wisd die g dadall Gigd aie by Sl g il yiaels]

1- NH4N01(5) e NZ(g) + 2IIZO(L) AH =-300.4 KJ
2- 2H20(g} + OZ(g) — ZHZO(L) AH = -569.2 KJ
3- -NZ(g) +3H,; ® +taq —> ZNHMM” AH=-170.8 KJ

4-NHy,q + HNOyoy, —> NH,NOy,, AH=-38.08 KJ

5- NH4N02(S) + aq — NIl4NOz(aq) AH =+19.88 K.J
. ”E\
a5 1 5l e g pane Lagie 7 ohiy § Abladd ae 2 Wbl pen 2ic
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6-" Hl(g) + NZ(g) + OZ(g) + aq = HNOZ(Qq) .

AH = -569.2 +19.88-(-300.4-30.08- @)
=-569.2 +19.88 + 423.88 = -125.44 KJ mo!’
P Al 50 AF dlayl (So J s e aaally il Gy vie Uil
AH + AE+PAV = AE + AnRT

-152.44x10° = AE +0-(A+%+1+0)8.314 x298.16.

AE = -125.44 x 10* + 4957.8 = -120.48 KJ mol”

Sl Jelih e = 5

4C2 H5CL{g) + 130(8) — > ZCLz(g)+ 8C02(g) IOHzo(g)
b i e 5 pall Ge A L 1 o plis Gt SEY 5K O o
J-S1-1425.38KT 2 oY1 e el s s o e 138 5139.73K
cds—e S8 -BT78KY (55bd (sl 258 e 568 )l a . Use
a e AH :tA_._éu_lu:s‘ls Jse & 241.6KJ L_‘s_gl.uﬁcul prw L'),'J_,S:JBJ‘_PJ
-41.8 JK' (55l ACp is 13 398K
D Jadh

AH_}ga = AH393 + ACP x AT

AH;e5 = -5139.73 + (10 x 100) / 1000

= -5140.73 KJ .
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fstaell b 2RO 3 A e Syl 0S8l 5 ) sa caa) = 1 6 Jlia
s adal

el e J3e 2 BinYis Ja o e 1 . 3C; Hygy —> CeHg,
et e e 620,100 5 -1580.700 La culinyl

: Jal

bbbl LSl sl e JS (3 fal Alilae A0S (Ko

1- CﬁHG(L) + 7% OZ(g} — 6C02(g) + 3H20(L} - 795,35 K.cal.

—>

2- Csz(g! + 2% Oz(g) 2C02(g) -+ H20(L) -31.05 K.cal.
3' 3C2H2(g)+ 7]/2 Oz —> 6C02(g) + 3H20([) - 930-15 K.Cal.

D e Jeans 1 Al e 3 Alilaall £ sy

4- 3C21'12(g] - CﬁH(,(L) -134.8 K.Cﬂl.

I8 G ) 5 of cade 135 palie e S (06855 el - JBa7
e S 96.9 & 136.42 8 211.93 55l 5 o s el S Do
D AEy) DY olaally LS gl 'S

1- CH;;(E} + 202; | R COz{g) -+ 2H20(g) +211.93 K.cal

2- 2H2(g) + ()Z(g) — 21120@) + 136.42 K.cal

3-C (S) + Ol(g) —r COZ[‘g) +96.9 K.cal
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+C*2Hyy —> CHyy +Q
.‘;].C— J..A;_l3 _52 ;\J_\La.antmuu'.}d1 wﬁw&UIEJ‘)ﬂ‘@SJL}_)\‘JJ
5- ZHZ(g) +C (S) + 202(g) —> 2H20(g) + COz(g) +233.38 K.cal
6- 2H2(g) +C S - CH4(g) — 21.45 K.cal
: u"l E:u:l.m.l:ﬂﬂa.a.“ PRV e E
ZHz(g) + C(s) —— CH4(g) + 21.45 K.cal
. oma LS 21.45 @t Yo s ) o gl
Al e NO sl aal (0805 ) ya comenl —:8 Jlia
C(S) + 2N20(g) —» COZ(g) + 2N2(g) + 133 K.cal.

dse [one SIS 94 (g 5ls o S S 0 e s ol Lale

sl

2-Ci5)+ 0yyy —> COyg +94. Kecal
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EB R NN
T2, Tio e a0 Om Cisd 5S Ablae 7 2l ae i -2
Cagde Abd S5 ae s g8 83 -3
g3t 300K 2 sy S0 gl S 3 a5 ) e calS 13 -4
o e 13 . 600K xie Sl 133 3 syl s s 2 L 284.3KJ.mol”’
UTSY RV gt W PRV PR RIS P USSR R T N e B
Y ) b JKT mol™ cias gl Leasen & sune

Cp (CO)=27.2+0.0042 T

Cp (0;) =272+ 0.0042 T

Cp (CO,;)=29.29 + 0.0297 T — 7.78 x 10° T*
Zallaal 3 adl A o 8 T a

: ‘;ltdl dctﬁlﬂg_)‘_);dl q_;_,'_'x:;g]\ ‘?_3)_1.-:\]1 J\.ﬁ.a;__\.ma"l -5
SO;CL; + 2H20 + aq — HzSO4(aq) + ZHCL(aq)

o H20 , H;SOyq) , HCLg,) , SO,CL; o JSVAH e o e 1)
e -286.2 & -878.6 & -164.4 & -375.7 : Jse K U €L L LS

Nyt
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CHyg) + 205, — COy + 2H,0

2 Oluad g elal Slany oaS ol S0 e JS 00 B e o e 1Y)

On s llisdl aan (ga o 300 ant iz Gaiill 5 el 2 a7
o 3,50 e JS 03858 a o e 13 PyOs 4l sl (e 3y 0
221158 Js o /s sL€ 360 2 clal g el gin gilinall aes 5 il ) i 5all

c sl Je Jge [ s AS68.3 & Jsa [ au SIS
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Chemical Kinetics
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¢ gl G PShaSl Jeli ove Giaags ¢ aelus Jale aumy Jelie o 43l
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ol A ERal clulah el el STl o WS o sl AUl e Aalad

- Aealituad Sl e 5 Al Al o il

139



The Reaction Rate J—s Uil d s pu

Jelill el Ga3l e Lime s i oa G (B Alelinadl ol HS 5 ey
Oilite 3oa 3 eaay 8 SN (8 Giany (o2 il fae of 5 ¢ SLa]
- Jelil de
Baag b AheSh el 2ol 385 6 Gasy @ aall ANy de ull Wl N
Jeli A ju g el Sl Sl M Aage o Bllas L gy . el
i el o ol ¢ Ao ul e sl A e Alelinad dalal) CalS 13 Lo Sl
Aanlil solal € 5saly )y AV
bl Jelialy i a5 (e

aA + bB = gG +hH

Dt Jdelil g Al de jult of

1 [ d[A]] l[d[B]] 1 [d[G]J 1 [1[}1]]
a d / b dt g \_dt h dt

Ay dabadl Bkl Jelidl de ju e a3
Ol pe A sdball 3S 5 et NG~ d [A ]/ dt

a3l pe B33l 38 5 el ANy —d [B ]/ dt
o) pe G s €55y ANL +d [ G/ dt
Q..)'.\1¢AH3.\LJ_')=\S_)33:\53N.\9+d[H]/dt,‘

:L‘Sl.ﬂ:u J'l_}.a

423l o 5

8 s ol e A 4li L 5l al Aa o e Jelial Ao alie Tk,
s @b e anius Jelitl de ju dles o Cua L Jelial e ju (s die

« B adl
t sty ¢ Gladl Jelil de o A dpal ) il (e 6l plaiud oKy ®
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- Jenindl
leladb 3l ¥ golt 22e Jany ¢ Jelel e jud Aooaed) Lagll paas oy Ledic
dagll 613y 2H, + 0y = 2H,0 ¢ &l Je ¢ eyl s i Jolil Al
Do Ac il Anael)

vid[Hy]/dt=d [0,]/dt '

dx / dt ol ot ool Bl gzl delinal 58 5 e swox S 13, ¢
iygs o paad ekl e s Al e ladtud (Sary o de Sl e
hai 5 il 338 o) Sl e ¢ el Gilaa b S 1 e Y ol 5

oS A b B ) gy B il

ol 588 [ ] Comesd) e Yy SSN e ANA € e plasiad (e ®
kWS A+B=AB: Jelidl de ju e ol
t e dAB 385w Cytun-dCy/dt J —d[A]/dt
ol Bl € 5 5 Cplun - dCg/dt § —d[B]/dt |
e i AB 33l 38 5 8 Cup cus + dCap/dt §f d [AB]/dt
saldl e A 3 e bl A Alelingdl sl o il 5 Jse A phaiid die y ®
C_\_ua:l_,stUAJMLD-:nABLhLiJ\@an_ﬂ”lfdJAXQjS&ﬁtB&W‘

>l 4 Jse(bx) s(ax d'le,Lth.q_')ll_uso;d:.LﬁJ&aM\):\S}
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-d(a-x)/dt 4 -dC, /dt 4 -d[A] /dt
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-d (b-x)/dt 4 -dCg /dt 4 -d[B] /dt

dx / dt s +dC,g/dt 4 +d[AB] /dt J

Order of the reaction J—elinl 4y

IS5 el a5 A e g gana " el ALl Jelidl A5 e
oo aaen Al A el el e ¢ Aol Albtes 8 Alelina) o gl
Dok WS e Jelin de ju ge U 13 gl ¢ Jelill e b 3

-dC,/dt = KC,™ G," C;™

oy - dCy /At ¢ Al 35 i ¥ o G5 Cy,Cyy Gy om
palladl A LS(n)

n=mn +n + ny

it e g Je il olef Bt dlelindd o pall 538 585 i L Lite
S QA Jahods Jue 8 o . il S o i) (e Cumy (il
i fipe Janta b3 tve Joelall Qs k el de ju o B A sl
J—l 5o Jaiy caadll S J g3 b Jle g (Pseudo —n th order ) n 43S

Dok WS Jelil de ju ey G ¢ Ay gill (aleadlS 5 lia

-d[S]/dt =k[S][H;0][H+]

e (53 aalall 385 [H+ ] 5 consll S 585 08 53 [S] cum

9o LSy Jelial 48 5 0 g3 bul 585 e e [ HoO ] U 3l JalaS

i pea Jals Y AN AG ) e Je il aa e ol Aliles 8 (e

Jiy [ HL0 | oS,y ¢ b iy s QS [H+] Y. 280 5805l
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Molecularity deliall 4l ja
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Specific Rate Constant @S5 Aol et

< b « Rate Constant ic ; .l il & bl Dl ik pan
P AUl AD) sy e 4das g adindy ¢ o il dc )

[ cons "™ [time ]!

OF o A Haa g el e [ time | 5 3S5 08 s [ cone. | S
oS padl el b gl ¢ Al 8 el sale (555 S 50
Aol y ABAa y AU e e 3l las g Ll ¢ canlall il il el s
Pl Maie ket de ull Clisas g 5. IV RGN e Jelil )5S Leic y *

[conc.]“'” [time ]! =[time]’

.-

Cibiany A Sl sy JRG V. el Bany caslie o KoBany of sy
de
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Pl 20 K el culi sas g o Al An ) Jelad dually W

[conc. |*?  [time]' = [conc.]™” [time]’

C oo lls S iy caslie o ades Ll el

Al Cpma e A Ae _,g.ﬁ:,mj‘ga_)llc.»%a‘-cdcﬁﬂ" A pu iy ®
By A Akl AL, LliY) Joai
c (1) IS8 LS e 3L alelind) salal
ve AnN € o JKah s By
Cofmmmmmmmmt oo L5 SS8 Jias G 52 yiom a3l
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-dC/dt =kC"  ..... (1)

Gt ed doad die g Jelith Agym, ¢ Aelid o) 385 s C dua
Civ giua o) e 3550 g Co shtel (1) Askadd JlS5 235 Ae_yud
Pdelil Spm e el Get e e S a0

-dC/C" =k dt  ..... (2)

C .2
; IdC/C“=kIdt ..... (3)
Co 0

n=1 5586 VAl Jelial dpall, ®
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:glgLAS(3):UJLI.AJ\c_.h.a3

n (GC,/C) =kt  ..... (4)
InC =1n C, -kt ..... (5)
C=C0e'kt ..... (6) U1 _’i

Jie log C 0 a8l puy 2ic § ®
de of 229 (2) JSA LS a3l
log C -k /2303 (5ol moll s
e gl o lded Olua (Say 4y

ey

(2) & t

b 03 (3) Abledd S, mo= 2 (S ¢ At g Jelin) dsaly
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ae 17 C ad sy (e A3kl 4D

035 o) a¥ (3) J88 A LS gl

e 0585 20 2850 Jelis b Ak

EREWRT PN RIF ISP IR R

o ol die K de pull el 3ot
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Zero - order Reactions st 45 ) Cile s
Gy ¢ Aol 3 sall €5 e de s L 2t Y A cDlelill o
ddan oo o g gally Cand e S i o um g0 20 Jlal b

P sl LS LigeY!
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-dC,/dt = kC,° = k

soladl € 5 ooy Laiw A5 Alelinall soladl 38 5 o Badl s 45 )0 colelin
ok LS ol de e a5 a3l
dx / dt = k

First order Reactions A8 Lo cdlelis

dx/dt Jelid de ju ity c A — > B g Jelildl of i
Jel o et e S (ax) ity iy A dlelindl sob ol 3 S 5 as
P Abladl pladialyg ¢ Jelith ey Jiy dle el aaldl Saselt 58 il = a

dx/dt =k(ax)"  ..... (1)
P deans (¥ AN Jelind dually
dx/dt =k(ax)  ..... (2)
 Abledd o3 LSS 0 iy
k= 1m & .. (3)
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4 4
2.303 a J s
k = p log — ..... (4)

a—Xx

: Aladl 585 (X)) Y C 2 e Yoy Co phasid de

2.303 C
log =~  ..... (S)

2303 1o 97X (6)
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535 = AHy+ 17.7

AHy=53.5-17.7=35.8 KJ mp!’
Ln X, =(17.7/8.314) (8.6 /280.5 x 289 )

=0.226
t ol !
X;=0.8
P gl Xy el Jeall Susl Gls 4ile
X;=1-0.8=0.2

_:(5) E"”
Jstaal 40 50 of 225 0 aa 15.2 5 A 33l (5e ax 0.288 ke cudl

H SN |

W, M,

W = 0.288 gm W,=152 gm m= 0.221

0.288x1000
152xM,

0.221 =

My = O288X1000 gg e
15.2x0.221
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G0 pe 100 (55l SLua 1) (5 Al Jaall o 2ay 5 25 da o vie
bl ali L B ae 20 (5 sba Aaal uds e IS O (gl daiall
i die GBS aa 805 Jlesa i an 120 o (5 siny Lagie Ldid (5 e

3 yall dx yo

HPS=N)
120

Jse 1.43 = - 84 = JlaSa Gl S al )0
80

dse 0.73= 114 114 = oS A s oo
1.43

0.67 = 1434073 Xcon WSa Sl S el sl
0.73

0.33 = 12434073 ~ Xcatin S Al sl

PCGHII = XCsHu . P CeHn2

=0.67 x 100 = 67 mm Hg.

S PCsHls = XCaHn P CsHn

=0.33 x 20 = 6.6 mm Hg.

355 ae 73.6 =67+ 6.6 = U 5 lad kil

- (7)) Qe
O e a2 6.5 o (s s Jataal LI da 0y deatl An ) s
s b bl el aa 200 3 (B0, ) 5oSisls
elall bl el Ky =0.51 C ¢ eldl aaddl ot K;=1.86 C
408 ‘
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px 62 = S5l oDl Jusadt o8

SCAT=Ke X ié! X 1@
W, M,
= 1.86 x 22 x 1900 _ 4975
200 62

C0.975=0—(-0.975) = Jslaell 3aaill aa 0 .,

A Tb = Kb x K“’_ X @9
WI Ml
=051 x 8 x 1090 _g967C
200 62

"C100.267 = 0267+ 100 =  Jslaell Jplaall SLbY aa g

—: (8) 8
SD O e pa 150 8 CroHy olliadl (e pa 4.32 o (5530 Jsbaa
g eyl S Gl deasl Al cal€ 13 (2 - 7013 ) e deady eyl
eyl S AU sl Al s amal ((2-9.79)

A==

ATe= -7.13-(-9.79)=2.66 C

pa 128 = oadtsall Ay 5adl 559

AT, =K, x 2 x 1000
w M,
32

2.66 = K, x 432 x 1000
150 128
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K, = 206X150x128 _ o o
4.32x1000

-: (9) Jla

A0S Wy sl 1Y 237 5 a da 0 die il (55 0! bzl 2a
Caalie e 301 0.296 M Jslae
! a]

n = MRT Som =0.296 < 0.082 x 310
t =7.583 atm
-: (10

s akia . aaly Al 8 5000 Ge pa 30 Lo ey e Jslas
c ool Gusall ool caal L 525 i 0.0167 atm s

H SN
n n
7 = — RT S 00167 = T x 0.082 x 298
v
n = _00167 6.83 x 10™* mole
0.082x298
=7 — 683 x10% =2
M M

. M=4.93 x 10° g
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Average Velocity ic yu Jame
Boltzman constant Ole il oo it
Collision PR
Collision diameter poliaill ylad
Collision Number polatll dac
Collision Properties adlaaill yal
Compressibility aghliail
Compressibility Factor apblinail Jule
Degrees of freedom iy yall ala 5o
Rotational Al eal
Translational Ay
Vibration a3 Y
Diffusion baa
Distribution B
Effusion sl
Elastic O
Elastic Collision O pdleal
Excluded Volume (sithue aaa
Exponential s
Exponential Factor sl dale
Glancing Collision il at aslias
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Head On Collision
Horizontal Point Of inflection
Kinetic Molecular theory
Low Of Corresponding states
Linear Molecule

Mean free Path

Model

Molecules

Motion

Non-Ideal Behavior

Numerical Values

Real Gases

Root mean square velocity
Speed

Speed Average
Kilocalorie

Measurement

Thermal changes

Insulated

Exothermic reaction

Electrical heater

Electrical energy

Endothermic reaction

Internal energy
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Heat Content or Enthalpy
Products

Reactants
Thermochemical equations
Reverse reaction

Heat Summation

Heat of Formation
Rhombic

Monoclinic

Heat of Combustion
Accelerator

Spontaneous
Surroundings
Isolated System

Closed System

Open System

State Functions
Heat of Combustion
Heat of solution & Dilution
Hydration
Neutralization
Work done
Standard Conditions

Disorder
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Quantum mechanics
Free Energy
Concentration
Electron affinity
Rate
Molecularity
Unimolcular
Bimolecular
Termolecular
Zero Order
First Order

Specific rate

Specific velocity constant

Intercept
Second Order
Third Order

Pseudo- molecular reaction

Reversible reaction

Parallel reaction

Temperature coefficient

Alternative method

Graphical method

Oswald's Isolation method

Catalysis
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Catalyst
Homogeneous
Heterogeneous
Inlrmediate Compound
Poisoning

Promoters
Autocatalysis
Absorbed light
Absorption Coefficient
Absorption Position
Absorption Spectrum
Anharmonic oscillator
Antibonding Orbital
Band Spectrum

Bond Strength
Continuous absorption
Defects

Donor

Deactivation

Excited

Energy level

Electronic Configuration

Energy Transfer

Emulsion
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Free Energy
Fluorescence

Free radical

Flash photolysis
Filter

Grand state

Grating

Harmonic oscillator
Incident light
Internucllar distance
Intensity of light
Internal conversion
Intersystem crossing
Initiation step
Mono-chromatic light
Molar absorption coefficient
Minimum

Nuclear motion
Photochemical
Photochemistry
Primary process
Parabola
Phosphorescence

Photocell
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Photon

Quantum
Quenching
Quencher
Restoring force
Rotational level
Radiative process
Selectivity
Spontaneous reaction
Secondary process
Spin Multiplicity
Singlet state
Sensitization

Spin

Steedy state
Stabilizer

Sub- image
Transmitted light
Thermal reaction
Triplet state
Thermostate
Vibrational motion
Vibrational Frequency

Wave Length
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Wave number JPEYILrS

Amalgam PELPY
Anode 2 g3l
Buffer solution abia Jglae
Calomel electrode o glLSH ot
Cathode EPits
Ceramic PLEES
Decomposition Voltage Jadl aga
Electrolyte PRl
Electromotive Force A eI Axdlalt 3 g8l
Flake 5 b
Flexibility a4 ye
Fuel cell a8 Aula
Galvanic cell Aglils 4l
Insulator Jole
Mobility if s
Over voltage ' KBV IRVEN
Polarization _ oUawi
Potentiometer 2gall (38 Lulis
Salt Bridge JPESPRET
Semi — Conductor e g 4
Standard cells ks s
Strength ol e
Switch 7 ida



Corroston

Corrosion Inhibitors
Galvanic Corrosion
Pitting Corrosion
Glass electrode
Hydrogen electrode
Standard Potentiale
Liquid Junction
Application

Metal Electrode
Amalgam Electrode
Gaseous Electrode
Galvanic cell
Standard cell
Electromotive Series
Conductance
Resistance

Current

Dielectric constant
Electric Field intensity
Electrolytic dissociation
Ionization Theory
Elctromolive Force

Equivalent Conductance
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Ionization potential
Potential

Ion - association
Degree of dissociation
Transport numbers
The charge density
Anode and cathode
Colloidal

True solution
Suspension
Interface

Disperse phase
Dispersion Medium
Foam

Emulsion

Colloidal sol
Lyophilic sol
Hydrophilic sol
Lyophobic sol
Hydrophobic sol
Tyndall effect
Electrophoresis

Elastic Gel
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Non - Elastic Gel
Silica Gel
Swelling
Emulsions

Droplet

Outer phase

Inner phase
Emulsifying Agent
Polar groups
Detergents

Casein

Anionic Detergents
Aerosol

Adsorbent

Two Dimensional
Initial slope
Peptizition
Dialyses

Electro Osmosis

Streaming Potential

Sedimentation Potential

Brownian Movement
Protective colloids

Curd formation
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Activated complex
Active centers
Carrier
Catalyst
Cracking
Cracks

Crystal Defect
Dislocation
Fouling
Interstitial
Poisoning
Pores
Promoter
Retardation
Sintering
Support
Slipported
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n - :l ]\ 1"

AN el B (e (1) dsss

Si Q\.\AJ._:
Bas gl 5 Aasdll Ja il
2.998 x 10° ms™ c b 3ol e
1.602 x 10" coloumb e O AN} Rin
9.109 x 107" kg . m, sy ks
1.660 x 10" Nm* kg. G @il 8
1.6605 x 10%"kg . mp cusigd s
5.669 x 103 W m? K™ ) it g e
1.381 x 102 JK! K =R/NA il
6.626 x 10°*J. S h iy e
6.023 x 10> mol’ NA sl e
9.649 x 10" C mol” F Mt et
8.314 JK! mol” R a0 e
Jusadll cBlalaa (2) Joa
ST Ciaa g Lgdsy 2l 4.8 dragt)

10°m=10"nm A p g idiadt Jshah
10° m> = dm’ L Sl aaall
1.013 x 10° Nm™ atms sl ks Yol
1.333 x 10° Nm? mmHg (555 ple

4184 ] Cal S bl 46l
T=(@+273.15) K C i gl a0 50 da
100" Kgm™' ™ P Ee g g 50
10’ mol m™ = mol dm? A e S
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Led iy cud sl Gamy (3 ) Jsin
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APS'm?kg?=AsV' |8 oise| C A S
A2S4kg-1m-2=A V' | F ai| C Ty ) faudt
S-l Hz A 23 53
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M*mol™ S™ (n+1) -| k | Zemdjsact
Jmol LGpu | E Lopli) 45l
m> S - 7| et desu g
Baay O - " O Pl g




A (sl Suagil a8 (4) Jssa

225 dic plal) A cligh) (o

Ao s A o)
197.8 OH 349.8 H'
76.35 Cr 38.66 Lit
78.20 Br 50.10 Na*
76.0 I 73.52 K*
71.34 NO; 77.80 Rb*
55.84 BrO; 77.30 Cs'
40.75 105 62.1 Ag’
67.3 Clo, 73.5 NH,"
40.9 Ac 74.7 T1*
55.4 F 53.06 Mg”*
54.5 104 59.50 Ca”"
64.6 ClO; 50.46 Sr
54.6 HCO, 63.64 Ba®*
44.5 HOCO, 54 Cu*
39.8 CICH,CO, 53.7 Ni**
41.8 CNCH,CO, 53.5 Co™*
35.8 C,H;CO, 53.1 Mn*
32.6 C,H,CO, 59.0 Zn**
40.2 HCO,CO, 52.7 Cd**
32.3 Benzoate 69.45 Pb**
74.15 Ox* 69.6 La**
80.0 SO~ 69.35 Nd*
99.1 Fe (CN3)63' 69.9 Ce’
83.6 P; Oy 99,2 Co(NH;)¢"
1113.1 Fe (CN)g" 44.9 N (CH,),"
93.7 P,0," | 326  IN(CHs),
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Al Al Jua il ad (5) Jga>
22540 Jgiliall b cilis) Ganyd

by ng'*J\ )“0+ Oﬁm
40.2 F 143 H'
52.35 Cl- 39.5 Lif
56.5 Br- 45.6 Na'
61 I 53 K*
61 Nos’ 57.4 Rb"
70 Clo, 62.3 Cs'
60 CNS~ 50.3 Ag’
36.5 PH,B~ 60.5 T1™
47 picrate” 59 NH,"
69 Me,N*
45 Et,N'
44 n-Pr,N"
39.4 n-Bu,N*
57.6 Mg*"
60 Ca”™
59 S
60 Ba*'
59.6 Zn**
57.4 cd*




Gludall Ay 5all S B a2y (6 ) Jsda

P25 i Ad g AN
da g3 Joadt s 35 cadall
0.00893 78.5 0.99707 sl
0.00545 32.6 0.7866 (il Jsad
0.0109 243 0.7851 Y Jsasy
0.0060 2.3 0.8737 Qs
0.01196 2.2 1.0280 i g0
0.00785 10.1 1.2453 ol 3 A
0.00882 12.0 0.9779 Cos
0.00304 20.7 0.7845 &gl
0.01811 34.5 1.1986 O el
0.0330 109.0 1.1292 3y 8L 5l
0.2454 110.0 1.8255 i 8l Jada
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