e =271

P

pealead Lol

CrsSall DG Akl 5 cilall bacld

it Qe
&l e -
- Y B

G ——y =







H S - P

1N gadll e o oSall A5 Uil 4 jall Sl o (5 5S5 Gliall sac ] s
F=C-P+2
=3-P+2
=5-P

Os—Ss ol gt ga ol ol 8 aal i of (S Citial! (e 2 JT o Lagy
L yea oo Y S Jals A 6f a0aili Vily o4 g8 &y pall Sila g e 220
g aligSae O (o Jall (i gSa 35S g 50 padl g daiiall 1 b g &l juiia day f
¥ e gy iy 40k AdaiY o3 Jiad sledd 2 53 Sy IS8 pay e ol
A lugda sually el da 0 ge JS i HaYl o 31 13 e 4ddas Sy
el b dllyy g F =3 - P :4Llull d8dall mpaiy U ADWN Gla p 22e el
03— il y 30 el @igd aie L aall aay ADUA Gila 1 e 2ae 4l 56K
Xy Kz Xy sl Hellly 5850 e sy S A s SN il
O—Sayy (X1 + Xo+ X3 =1) ADlally lpany Aadi ya ) gull o3a y DA i ySall
e OBl daif i je 13y .5 ghane prhaus o bl JCN a5 o Allalh 02a A
AN 3 a0 Al A jea oS 30

173



rosSall 4D AalaBl gt

Y = 40% A
X = 20% A, 3' e
80% B
Z (inside) the
60\{}! tringle) !
20% C

20% B
60 % A

Sl 5 LI o 3 linia (12) S8

:,—:;J ‘ L.j‘i‘*:m u‘qf‘ ‘—"-"-w .ew)‘ 2325503 S sim Ay pho padliuss

. Sa 315 4 el e ey Akl sda g L ahastuY] Aesls
Hy}_z.L_.s&m&id,mm&db,@um,;;ﬁaym
" 3 | (12 a8,) Jal,
= :J:; d:: L&j—L:Y' L:GJ‘-“N‘ ABC Bl Gagys 0n ol dSi)
‘AQL—JMJBA;L;:BArﬁ»m‘ahioﬂéﬁbdsy(m()%)
S s SR 1 dashilly .AC BC (AB 2 g S

- 5 oSl Sl a5 e Ju D8N p LY e 4kl 6 .C B
iy oy Sall 0 Al Fiad il Jads i g o 5Sall 38 s 4 ..
u_lpuf.,‘dmdwuhxm1 .C B cAo‘g,&Jmlz ;u:f#
e Y 4 Ll B 80% « Azo%gisjgoo,ul@m;msd&aw:

174



d_s.u-‘t.hisd‘,c 60% <A 40% e 3 ke sy oSl AL alas Jid AC el
A 60% B 20% «C 20% o= 5 e ySall S8 Jlis Sk Z oSy iRl
L dald i Leild AE baadl e F oSy 8l of aie aly Ll 20 13 Sl
Lol die Ve 38 530 813 (5 90L EF/AF aDlall 4Bae 0ty E (A (0 (5554
Ay Y gl Ay gialt Ly S A 3 s e U e Jgally Bpully f A5 g 2y gl
AU Al ) gl

i gus A 5o 9ST Aalal g o Fia¥! 53 20 oy pSall A5 ALLalt Al
AN OB il aal e (S5 g 21 VY 53 s
) BV g3 gnae Calils (e aal g 5 (585 e S 2 (1)
) RV 53 gama b gl a3 0295 (e S 2 ()
o) VY 83 pane il gudd et g 5 A (095 (0 35 (TID)

) sagta (plilu e dal g 7 9 (29SS (e 4D (T)

3—nd oy C (B A ia olisfe EDB (e 0S5 ol Jlie¥! 3 2l
g9V 03— Laiy Labs Lad Sl Lgnians g 2 53 ) (A-C) «(A-B) )53V e
hsall g5 ) pall da 0 sie Gl Y cpa g M e IS g gt YD 3 p0as (B-C)
Olbiph ¢l 13y (3 Ll Uald C B e S e disee o hali dind Glanatiull
C 3B e 458 dik 5o 5 jbe Ll B 3 C e Jslas oo 5 ke Lasal
A dailly oL Ll MK € il i 3 e b obilly Gl oS 55 LB 13
s bl ik (o (gSall Jadil N A DS jalt (e AL SliaS A3L] 2ind .C
sty C A€ol (3B 4S5l i n 5 g il s g p 35
(C) dB) 0—= JS 08 138 5 Ddbiadl (A) L€ e 4l 500 038 8 daslill 50l )
@i by @y M ofidall S 5y A (A) e LIS CilgaS i) aic
(13) #5023 C) L) I (AC) bl oy LIS

175



T b2

;u-_-//’__’:"——”val,
"“-‘ \ by

010/?

a o ob‘

O

(13) gsa

s 4 ofaga el Gkl S 5 on ey € aiilly 1)le 2) by afliaall Jasl)
635 (A) LSl Dbt il jaially Alall bd ey gandl Laguiany g o 5
dsb (e €30y ) AN S S iy ashs cagby Jaall ) S i el a3 )
Ll 50l L aat L aiy Lo gai 3 (C) aﬂum\wn aaiial Jasll
o Al AN e BT aa 55 by Al aie Ll By a5 o I (B) LSl
dald 3 jite ] glae 2293 131y (B)

ol <) 5 i A Al (8 4y 3 ghe ol Aiall Do yhas ol Gy
i b sic Al o3 &Y aaly Jlu s I Jgbaall ladie peadyy L Lea g
5ol —all 505 hill 4 (D) il (D) aie Cadlall aal Lali ) o8y e
C B 4 yall 5 jiall Laglaalt 3 (A) Alaly Lle Jrani o (Sayy -allaill da jali
0 AkEl Jies (K s

p—i I S 5 aie C, B, A Ge osSe Iagli Y 4 Al ol 038 e gy
Alalt s ey el i aliladl i e Jass JSEH dua ol dabaadl (Dla
dalwdll o3 o s Jals f i AT Culs ey Jadall JCH S Gl e Gaslial
ARy sadall S Jaie aDb il ey DA U5 pall Luilatie Y glaa Jiay

176



eloall = G gipal ) ol 13S g colall = a)shg ) ol — sl jaas tallas oo oy o
Jsadll —
r) el Bagdaa I gl (g CasSE (e Aalilh :(TN)
OsSid b 53 Wy C B A Jilgu & e e al e i sl
2L B-C oDl Laiay 7 5 ¥ (535000 A-C (A-B 253 (& Jit sl
Zh Y
(14 «14a) pul b rainsa 5o LS sainll G (pinie Jaas oLl 134 5

(14b) Js (14a) U85

ZI P ag0ma o) Sle 6 ey alha

gl C o (5 gaally B (A (3 Jadad S il Glise Jiay aDb cisiall (1)
—e s sinally C A o hadad dilbdal sl gl ey cFd (iaiall (2) 2! 56
fu@jMdLM‘athumdi 'GUE‘Y‘ Jsias ga g B 4SS )yl

177



byl day b L opitaie pudl Gpelbaill culll Gl La F (D il L) 55y
O aas Lolagl A5 il el Gl Gilida GilysS 55 o i Saie JS Jals 3352 )
oY a3 iy Uil 31 ja da p pais die pandl Lapany ol (liaial
ad -(b) Gl JSAI (e peidaly g8 LS aba ol dihis PIa abed e jall seks
A il el Galite G day 5 45 gaadl Joy )il daghad 5 il ) 5 st be
w0 O Y Ikl = oLl - ehnaSLall i 3 mes 1a ol o A
Csnd = gl — oLt :alil Ly (a) g il yass 31°C 18.5°C 3 a .

A(b) JSA b Ao ga (saladl U5 gl

1) SV 53 a3 J3) guad ) o) ADIE 03 985 (0 Ap3LiD :(HIT)
oLl 138 5 1 5ia¥) 23 gan0 il g DG e (5 ging Loldas llin o G
{15 ) a8, U JSN (8 suiin go o LS Jhopin Clinia &5 e (5 s

B | (@ c

7 ¥t eagana 215 5T B o gguad Jigud kil 1(15) S

178



1ia i .(b) JC by il 23 adali Laisia s )l ja Sila o dic
aaly Giia le—y dilaie JiE (1) o8 a3 GaS iy Bae Tl (6l Je2
300 (3) o8y Aikial (i Laky e(iiam L Blbia i (2) o lg! (o ilalidly
e G A Jla b cilival 2O 25 5 Latie Cital) 530l Lty 45 Fle Gilinal
COA € 5 o iy 18y jao = Apall da o o il iaay 551 a da
Z oy ox Ll (3) A—dhidll A € 3l e addagl y BB 5 o Y Clik
O Al 50 gl Ll e ks ST gl a5 (B

) e A%

Slea 3 die 4l Juani (@) JSH oY1~ elalh = i il ol
(b) JSAI any Ldaidie 5 )l ja da o die Laiy Al 5 ) jalf
t g lia o (s giad daki

o5 A Lwail o1y 2al a8 Bilag pbes e el L3 Aadady)
| Al Gl gl e i 4T
il 4 S yall gl 485 2(1)
F S G e (02955 1(2)
(U e 65 £(3)
Adia e (e ALalS Al (43655 :(4)
) e 33 gane Lilea Cilinal (5455 1(5)

Jay Gl ing elall oY pasdusdll Jilall ga oLl oysSo oY1 030 S i
S=BLOUNTS
PAGAD S jpall 2 ol 4 685 1(1)

0S8 Ga C B Lt Gadia Gulisay ela e 950 plail il (5220
H(16) i) JSAN 3 laua yo 20 28 pall il 500

179



H,O

unsaturated
solution
':,a“'“ated
x° .
B + saturated C s,0\\.\\\0“
solution
/! solution i\\
l .-‘
B & c

(S pall il gl 030585 o5 Lgd e la g cpale ala3) 1(16) JS

O—u bl .Colie A eldl 4B 4 pall puball Jolaall D dhaiill hadaadll 1aa b
i) Jsladlt aa ) 5l Als 45350 pally B A jall diliadd) a3 D B
(B) LS all pudie p& Jglase 2 5ok (o2 el D o Bl D Zaiilly Jiead
E «C o—p kil B Gl el 33 C 48 pall pule Jylas LS E 4l Jiallyy
Jes podie Jy—lae ae o ol Al 5052 gall y C 48 jall Ailiaal cilpaSl i
(C) 48 5all e 2 Jsbae 0o 3k (4 ¢l E o bl .E daiilly

s—e )85 B 48 ,el 4l pd G B 48 jall pads dylaa M C il xe
Al gy O C S jally o Jolae (N B Aili) vie Jiadlyy .DF Jasll J5b
S el Laplall 4L5 3 finie g4 DF Jaddl .EF bl Jgb o 5635 C 48l
C A jall Al 4l inia 8 EF il Ly C o sgadlyclall 4B
Ja—aall 8 4,00 Clpiadie phalily Cus F 4l aic 5 B o 5 siaally el 3
C B OfS yall Luailly lesia 55

iea = ADWN Gla o G & Fe Cilial B0 aal g Cus Aaiill s38 Sie
Ty g JCEN 4 Jlai) daghas (6 5 sall cull die il Aase ABB F o dus

180



A 53 e a5 30 Adiall GiliaYh dadiadl Jiltaddt < 38 5 oy
ol LSy ey bl el onny o3 ALl
pl—dall o8 555 ) 2 5 0 2ie P Aaitll Mies ppds 2 Jplas i xic
osa LBl X aie (elal) dadll Sl e da g all g PXYZ by e
Atae Jjle Jsladll S 5 B Y xie XF bdll dsha o Jslaall caS 5 iy
C B e XS o fiy i) dee & painad 13} 0130 (3 C 48 5l iy F adaiilly
ol 5 gind Lalal s ey AS Jladl iy a7 ikl ) Joas of )
eldly d jidie o p Legin Oale
toh ALYy

NH,CI-NH,NO;-H,O
NH,CI-(NH4);SO4-H,0
NaCl-NaNO,-H,O

LA S e (0S5 (2)
Dl 0339 BiCy 98 plall 448 5 4l (7 9930 peda) (S ya (oS Glalall aaiy
' ol LS oY) da gl

unsaturated
solution

C+ soutio™

B+D+ C+D+
solution F solution G

B S 5 008 5(17) IS

181



S FG bally 7 533l mlall (o€ 5 Jid D il (17) o8, JS3N 3
3 5al bl 13 Aepdiall (el

O G kil sie LI D 485l B 48 pally andia Jyladdl F ddaiill 2ic
5l p—al il dhis) & G oF il .D 48 5ally C 48 jally g )9Sy gl
G 3a Omeignd e 3V bl 392y (G 7 903l bl S paatly (pitall Lapae
. -BC Jsh Je D daiil

(G —hill) aaslly autis 4 JE Dlall o3a id T o] Gp D kil caady 1348
ey et ) el ALy SISy bl e pntie Jslae juuiaat (Say 4 aay
1 ¥ el ol ey D il () deayy (slal)) el (g o g sall Jaddly 0y
las—dio ol 4 die J bl Gl T by o f T opar Gl Ll o8 D il cals
o elall Ailial, dis gadie Jglas puiand Alall oda o (Sag¥ 5 (aadlly) Gl
gl

7 335l bl Sy JgY) 3 gall mazn gy NHNO3-AgNO;-H,O plaili

73l ey KNO3-AgNO:-H,0 ol Ly .30°C xie NH,NO;. AgNO;
B all da o el 3ie KNO3 AgNO; 7 g3 el zlalt () 5S548  AU

JO 2l ali oSy 4 iy 5K (B ald oS4) 23 aal ol 13
(18) o, A

D + saturated

solution C + saturated
- solution
B C

s 09 Z DY aal 1(18) J
182



a--E-' -.| -
Lud_u:,j 4_lu.:l> E.}?:CJAL__,«J,S:A\dJ%J!D&E:J\J‘sJ&:H KV
ails J .LIA] . 4 -
“HCH(!_I:J ‘@b)ﬂ‘b)i);mwmigLJ‘@Q‘Miaubj
. -.,u'—d ‘,’_b.‘ FG ball Ju falby .C u.lc(_gjh.all‘_])la.dlu;dﬂ;.::ll
A_LLJC_ALJ Syl aal 5 DEF dihidl 6 . ol Jo 4 gadll —
$3—a5 CFG i i f )
o 4_I.)n.n]L‘l Vg .E F hally slaedl Zapdal) Jltadl o o 51 a8
- ‘. - - )
4-l=n!* QJ—&.\_: GF Lbal J,Lgcw\dgu1edljml_\@fc;
o Ob 235 puaiall daae AU 31 jadl Ax jo <0 L
- - m :
c_-—nDuy & C 3D (e Db ¢f 255 CDF dibaiddl i .D «C -
D «C B ADAh LLal Gl 0 o8 B
i, m. ’iummqudﬂmsBCD mm;}_..b..wd@w.
g gall Sl JIN 15°C aie Na,S04-NaCl-H,O emﬁ\;.b_,
| Na;S0,.10H;0 & & ﬂ
o B ’ A 20 o 455 &l
cla]]x.hgﬁﬂd‘ojﬁ\ﬁll‘;_)dﬁslmu_’&u JL JJ:H-“J
:19 - ’ Ll I—IJ ‘;""‘:‘J
(19) g IS le Juaniy -l ol ) gels bk i 3

¢ H0

\,tr\siz\t\a“"“tedi
so\Uf\On

C + saturated
solution

D+B+
solution

45 LS pa g Ol a5 (19) SR
183



—inia A FG il yyell pill inie g BF iaidl 58 JS30 Via i
s G F gkl .C plall apulill jais sa GH (paially B Sl mball ol
sdall JGagae il
JC N i o s dee e 30l Ll Adia @S o o 2l it 13y
20) 8y e doans 53 il

Hzo '

D + saturated £+ sa\uraled

solution —~  golution
D D+E+
saturated
solution
B

Opnlall Gl 55 (20) S

C (B e JS oo A sSaall il el (S 5 B E (D il Ja0 1o b
CDE . saaaall dikidl DA L 5 el 448 it dape dhii 4 G Akl
Lo D «C B wlall 23155 B CD dihidl i laiy s E D «C cabiall 22l g1y
e 3 (55 Cum o s sie MECL-CaCly-HhO ol g olls Jle Jod
~.MgCl,.6H,0, CaCl 6H,0 ¢ il
1A lsS ya o383 (3)

184



u_ﬂ__'un Jaal -QLI‘,&A iy ] u...mﬁi.ﬁ)l.’. ".;‘ILIS_)A Uﬁ OL_;;Y‘ u'A.uUj
H(21) pdy JS5 paalt b praia e CiliaY! O o 3N

H.0

D + solution

“B + solution

SO“dS D *
lid golutio”
solids
E+B+D
B

A S o s (21) S

€5 B D kil (C plad) &l ja) S S 5o 0 5 Jis E Al
—iazie Glthii las H (G glbill cldly E ae B oladl dag o585 (D5 S e
(e alt ) sl

Lol e 2amall 2 g il (o gb gainsall DN el 3 o aay
25°C 1 CaCly.MgCly-Hy0 Al _eldh ) 4Gilia) sie oty o (as o
I padl e g e e I e S s gl gl Ja ph
X2804.Y2(504)3.24H;0 i 40l 0y g 5t dllia y CaCl-MgCly-12H,0
1y oyl Sl 6 el ) e 5 Y S golal andl ) Se 5= X Cua
celall S gay (o8 5 st ()9S5 LS Hall 038 5 il Lali e 2230 S e 555 g sl

185



tAgka Jallas 095 :(4)

Al 3 Laa 5 pandl laguiany (8 C cabiall 3 B caliall (e S 53 Lanie
C oAt B ge S 5 70T Llall dfladdl e Aladus i 580 Lagili ddiall
@ ol dia lagl Cus il Aagae b e o gy aUail) e Lelall B A
g s Bed Jiadl (Slalt JSA15 AL 5 ) guall (b pnlie Jslaay calia Jslas Lan g
1(22) g8, el (8 Come AV g

H20

oo Jllae 0585 1(22) JSa

Jillns aa o 5 Dla 359 y2 gt Aeplall Jilladll (aS! 5 (o DE hadll
Al gl G daluall (8 aal gy day b ghady aed ShS 54 C B g sSall i
A0l 3 Ahs Jllae Laa g Gliies a3 9 DE Jaall Jial 5 dasdia e Jidlas DE
Axgde Jiflas e of
i) ) B gdaa Al cilial (5)
o se ) ¥l g3 g alia ppina o (5 ging s il o) Y (aia
| (23) o8, 8

186



B (3 C pe 0sS Latoal Lhiall Jilladll o i gane ST g it i A
CE pibaill p ol C (3 B ge 0580 Lilll e peadlly D B bl o ady
(I wdia Jp—1aa) B (8 C Go Dlaa Jiflaal padal) 25003 Jisia 56 FG lasd)
O (Il Glia Jylas) C (A B A8 jall giiall 43y 531 inia 568 GH hadd) Ly
D S il 4 Laasal Gliall e Gliis Jland C B e dadi 22 9 D (B uihaiill
GDE A dhidl 5 paiall dajae 3 ) jall &6 dbts 4 G dhiill E o€ gt a2V
E D pnbia oisbae ge g5 s 3 Jladl a1 5 s
:C.La:l.“

Log—al) alg i €1 Jptaa dilial Zais oLl 8 oyl g 5SH Y 4l g3 8 1)
O g3J e Gging ol )l e d5aS ALl viad o g - plail) 5 alls e
Al g g pumed) Sl 4 Laaaal il o oS5 ) YD (all elag (s puine Jila
(24 45 JSa) el 42

YUt Il fuall — elall = 5 gl gl il gy )€ UGN )W liet 3 2alils
Jaslt — Ll — lall sl

187



, HzO'

CHisOH
alalt ol (24) Jss

i padia gbae g o 3 s o guals gl iy S Jici Bab dilaiall
it e Jpdaa g @5 o gauli gl gy S B Bed dahaidl Ly el
b f(JeeSin o2 -d elall 5 -b) bl sal i dilaie (8 bed .Jyaslly
od b bl s Dl 5 sl gl gy S Aihaia 4 Bbd Adaially Juadl bady
L Bae Jyally el e dals g0} il liall p gl gl iligy S O a5l
1oy (XYZB) laill Jyh o ol ol pady Slall b alell gy X Qi
par—aali sl gy € ligd ) paiadd i g 7 Al aie Wb i Juaiiy Y Ak
— peany pad b bl liall o gauli ol Dlige 8 e S 4 22l g aa )
b (s 4diad (Sarg oJ sl Liadl Akl o d Ay Siaddl Jiladl ) 5 auiay
Gl S e p—die e Jsbaa M elall Al i g e ladly Ayl 00T 4 3N
Glig S s iy XYZ hadll oladt pUadh 34l X7 a5 JaSl 5 gauli gl
50—} ilsa§ dilial Sl yaiuly @3y 27 die A8 5 e oplyy Y Al dic 5 gali yd)
celad) (ye

188



2ty 3l i

gl a8 dadl Aaidl
Al L& oIl

Bl i ¢ guial oy C 2.9979 x 10° ms” 8.4768
A Ak m, 9.1091 x 10* kg 31.9595
a2t e=FMN, | 1.6021x 10" C 19.2047
Juile ol k=R/Nx | 1.3805x10-23 JK' | 23.1400
Ay culd h 6.6256 x 107 JS 34.8212
la gl s Na 6.0225 x 1023 mol™ | 23.7798
saicst  F=Nae | 9.6487x 104 C mol'| 4.9845
el ol el R=Nak | 8.341 Jk" mol” 0.9198
Tpulgill Lyuin 1 At Alpe g 9.8066 mS™ 0.9915

189




G acdh o Jluay ALiud

el e (V)
saeld o Laxdid) ADWN 4 4 el Aa o (—a) ogaSall (@) canall ()
Alada juall et Y Al ) Caiall
Al Al 4D ila oy il pSall 2ae e (¥)
Sl gile Jslaa (1)
(O SN a5l Al (B ild ay e ()
Wiy Camg ey i gl e haidi ((—3)
Fe(s) + HyO(g) = FeO(s) + Ha(g) ( =)
el a1 A8y gy olall dibisl Gilia) o) Y Caiiall 5ael8 Gudas 8L (Y)
LA ALl 3 gaaial 4o L. Sl J3 3 Aika
Sl Al b GiliealY o 5V Cial) 3008 Gadas S (£)
po—aliph o og o o 55y OsSall AW plhad Clivall 32018 (303 8L ()

Ll
Sl gl 2ae oS oLl = dhaall 3550 ST Gl JSEN (1)
falynaall 5y 4K

Ly dl 13egun bz 5l A Ciial) 52008 Alas (e 4d ke JSH (V)
cpaba il e Laill ataid
Ailade il bl 3O Ciiall 2ae B b daasiuad) 4060 2blidl 2 531 (A)

AUl lgaadyt Al () agadlt ddais (1)

100 Ad yaile S) (‘1)
Siall e YV ()

190



L0 sSall A5 Akt Ll ol Catuall 3206 Gaadd jlaialy ~ 531 (V1)
Loddi e a gy wilall g pea LAl Ganal diall o 30 Ll JKEN iyt (VY)
Al il
655°C aspitlall lgaail i ( 1)
500°C e il lgaail s (o)
430°C aic 5 aly oo i Jse 20% e 350°C e S0 Aali (—a)
oma)a Jge 92% e
540°C Ax 0 xie (paly g o585 MgZng clia S 5a (3)
60% 5 (o )3 J9e 40% e (5 5ins Jaglie 0 e Gaay I3l puiay (1Y)
200°C ) 650°C o sanaicall
5 5—ing s Sall DG AUl 5,1 jadt ol diaall o 50 Sl JSAH )t (VF)
pdi (€ mady (S e JUSY opalall) 8 e 5l e aley el e
Sty gl 1 6K5 dlasl AN 12

191









1A ) &) e

o saSloa s sy 2l 4l Jalt sk a s A3l elaW (1

sacl_8 Yve-Yoy 7. (3._1_)‘_);_“ l_<.ng.\]l) ViV e Y44, )_.L.U
.auall

b i a3 Uy Saailes ) - g @l cadls & i el Kaaliall 5 jall (2

NYAAY Al — A el e 4y ) seen il g 28l
NAAA eals pagadl pilie gilie o Adlall cladl uad (3

a__uL:.\.U\ :L.l__)a.a.o.“ J‘.J.“ s salgt - CJEVEPIR Al TEL 3.;.1._7).9“ elaaSll (4

(e 29

sdgaiay) é.\u.d\

1) J.T. Andrews and E.F. Westrum, J. Chem. Thermodynamics, 2,
245 (1970).

2) H. Reiss, Methods of thermodynamics, (New York : Blaisdell
Publico., 1965), pp. 22, 71.

3) E.D. Eastman and W.C. McGavock, J. Am. Chem. Soc., 59, 145
(1937), E.D. West, J. Am. Chem. Soc., 81, 29 (1979).

4) R.H. Fowler and E.A. Guggenheim, Statistical thermodynamics,
{London : Cambridge University) press, (1940), p. 224.

5) D. Deklerk, M.J. Steenland, and C.J. Gorter, Physica, 16, 571
(1950). J. Am. Chem. Soc. 49, 1870 (1927).

6) Basic Chemical Thermodynamics (2" ed.) E.B. Smith; Oxford

University press, 1977.

195



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)
17)

18)

19)

Elementary Chemical thermodynamics, B.H. Mahan, Benjamin,

New York, 1963.

An introduction to chemical thermodynamics. E.F. Caldin,

‘Darendon press, Oxford, 1961.

Chemical thermodynammics 1. Klotz and R.M. Rosenberg;
Benjamin, New York, 1972,

Thermodynamics G.N. Lewis and M. Randall, revised by K.S:
Ditzer and L. Browner; McGraw-Hill, New York, 1961.
Chemical thermodynamics, M.L. McGlashan; Academic Press,

London, 1979.
Thermodynamic, E.A. Guggenheim; North Holland, Amsterdam,

1967.

Introduction to phase transitions and critical phenomenon, H.E.
Stanley; Clarendon Press, Oxford, 1971.

Textbook of physical chemistry-samuel Glasstone, published by
Macmillan press Ltd 1972 pp. 181.

Applied physical chemistfy, C. Heald and A.C.K. Smith English
Language book Society and Macmillan 1982 pp. 17-51.

L.K. Sharma, Physical Chemistry 1990

G.N. Alekseev, “Energy and Entropy”, Mir Publishers, Moscow,
1986.

V.V Sychev, “The differential equations of thermodynamics™,
Mir Publishers, Moscow, 1983.

Gordon M. Barrow, “Physical Chemistry”, Second Edition,

Tosho printing Co., LTD, Tokyo, Japan.

196





