Ea ; __Thevmodynamics means dew bow ob Heat 31
a branch of Sia) C'hem::afw which olects

I"lea +he -S‘fuaf: ob  Juonditabive melotonshie

be}uaeen ﬂ.ﬁcfﬁev—évmoéel%?rqq-

"he-n"\e:d namjct  is boged Arog irngs

?“.-4‘ generofiony Known ox Aot B Sezrnnl

/a-u_! OF fhe sysien

et Sas Ql-e-r

-Hme _eJe.men-} 3
: dml 5N Shode of

.




E:O.:&IC C'or]cepis

___%_km

O Mamsaquc propentes
i The mﬁpe-rﬁe.a assaciotec with +he

i S pey b he LAhA e whiEh s ander

mad-r-oseop‘lc 5\1.5+em LI e e J_:\stcm conssHng |-

H+hevmodlypomic  considevotion Is Known os
! .

Io& lerge. no: of  particles Jq"\-f colled of

Q. Susiern

=

: lmo«:w—msqopk- PmperrHt'__!, 4

@ "-"Pﬂﬂ System

@ Hmﬂoqenvu.s system

System which exchunqe both Moder £

‘A system is solid 4o be homegenous ,

énerqq with +he -ﬂ.rrrounc]:hj is <olled oy
Spen system,

-when <omasist ab: ‘-"“_‘-j ane phMe o= mhic}w
t‘S ur‘)lé-cnm H‘rrO\-LqM . ;

|

{
.i|

T

&) Clkﬁﬁcnl qulzm

m Helerogenoud sysfam - -

%q&}em th|c:h Excmr\qe anly’” encrryy £

“when  a SWWHQ&MQWMWE_

net Mmoo u::l—!—h CSWO‘UF)d‘Ihg is t:c:ulen.]

i phoc-f__:. o when 4 ts not Unibomm pHhememoiss

oy closed sysfermn

l| Hhen iF I sald 4o be helesagencus susfem

(4) .:st,rrrwurﬂuhhq

l|1 Sustem which exchange el neither- en

kL pm+ b yniresse. e;cc!ualmq e sgw".l

Do medter with +he <Starounding 1S Ko i £ Which can erchange moticor & enevyy with
: o wclq.}ec{ <ystem . : ' |.J-he sﬁg-ern is _known. ot 5wwnd}m3
i A Memcclqrwn:q pmpev%q -whi<h depem‘f i P, .SbJe o& a .s~;s+em ‘<an be o‘eévned ca.sh
'{L [ iy e m-Ho4 & bino) Stode ob system & [ Somplehy by o oriokles. & siedke j.e -

vorobles of shode. These ove Cam;:os:-hm

L rot_on the path bollewed by the @ﬁwn x

2 Mmc volume . £ -»Lemp

e co.llccl oy stote @-’ﬂfb}‘lm -

R A Slole ofr’ 3\,.5+em s oi.so knowhoa




f ot 4

B S
e s

s

—=]

“Th@-r-mcclj r\c:l m‘cg\ equ_g Hbrum

(q"\ Exfensire property

A sustem in which +he rmacroseople |

A_property whose Volue Qiepend wpor

Mmhez..__liice. Hdamp:  Pressue udumea%

ffhe quon—H%q of - ﬂf}c.i.jc'r- oresent in the -S\f-‘i‘f'ef

¥ do not undevge any dnge wWith Hime s knovor o ex-ienswe P’“ﬂpe“-ﬂ
is sold o be in dhevmedyhomics qﬁ;urftb‘r-yum i . . P
- bowurr Hhermedynamics  stuslies . S‘-ts'feﬂ) must @ Proceas | . ; |

be jn +Hhoee ports b a-!vuﬂf:bfﬁﬂm ,.L_ﬂh}':‘h ey

A poth. ofr an. mehm bj mhic}. o Sysien

must exist simuldoneously .. -

N Thermod eguilibdum -"I"eam;n. Comstant.

cmnqe_g frovn one Govm fo another is i
Q:!JICQI o pvcce&s -

_hemicol) equilibriun | Sarne molecule

‘I_\scn}hiﬁ-rmnﬂ P"'QCQA.S

armpesiHon B
“\} mE‘c.hC_‘lnjgaJ equ-l'lbwtmﬁ " mechanicsd propsa : Th 4he jemp. ob a sysfem nemnains cons
: Hes Unlé‘vﬂ?} . rent duving each step af o process ,4hen

[Sotherme] proct |

|+he p-roceaa_v. JEs Knmun O4

Tntenzive greperty

A pmpe-:-fq wﬁme vadue olaes not

: (fa; PR prroceas

A p—.rc.cez.s which Nelther . c}bsq-vb,s heolt

~epend. Lpon Fhe. quantity of moter

. brem the Surouhding Rov it can:gire oot

‘+-: the SUrrounding'is colted O3 an r

pres=end in dhe Sysjerm is. codlied:
m-l-e.nsrpe {J-rcspcrf'f : ;

The. mt:-ee:‘rh c:.’-epend.s tpon Nadine

e.cd labalic [IOCEAS . : . |

i sl e

3 _d’i‘-r'fhéfmadjﬁm-mc "a‘t‘r’t“f.ﬁih}e pmce.gs

ot su-.bb-hnce Z ;1‘5 c:omm-mﬁﬂh [ores
amstitubion . :

A proceas in:-which Hhe qh-‘iwnq' 6071'.6

eq . TErAp. |, presSsure:, de.hsifq swxéace

I +en§icm \»isce.si{v

'i.r's -dml:?’ : Fnbfnrive.s:m‘aile ancc-i?c-ﬂ Hhory .the
i o T

- & mhlch can. be weversed

). bnmeme in. o,pposmq éorn:e

7




__@I'_cq-re«;m.ble proceas
i A  process

in whr-:h Qhwmq é,mc_e_ B

@3} Heot} aopac f-‘.,

= | 7
lmuc.h q-ym-lﬂ‘r' “+han ' eppasing “doree - £ which -

The amount o.dr heat in C"Oicn'?e..& -:—eqm
“"'&J *‘=' Joise Jernp. b whole ssq.s-}aem

can ot be qx:ume:d by inkiniksinoy

iNorepse In gppasing  bovee s khown 23

[Hyrough one deqree , eenhiqrade . undes

F<a|n'eh seb .ob Sonelitions Is c:o.ued as hec:i

i-}herrr\odqqmrc irrevesihle  process .

c:a.paufq;

v

Csjdlc: frocets. :
A _process in which ,any .5qs+em abtes

9

,___® Heot Capocihy ot consfant oluine Cand
: The armount ob heot is ~eguived 4o

c:amPh:an o 3eriey oéepe-ra&wns ~efirns

ivodse femp. of ome. pxale . ob go4 FHrreuish

|hs aviqine] ~$+0J-t s called os C‘..HC]IC_

‘°c ,when the volume is kept constant &£

,‘Z?"—OCE.«_’:S : pressire js allowed 4o increase js Knoew
Seall e o__s heat capocify b R Irole on- malen-
@ 'Lﬂ}ﬁfﬁﬁ—l enesyy of Q &}S‘f'f”} | heot Qogocily o . constant: velme.

The sum ot ciltesent fovrms ob

||

[ enesefosy assscjotes| With odoms oS malectles

(@) TITsocharic FD‘chEAS C obrisiard 3 volvme)

ab a =system qﬁquitrﬁcl o Ahelyr adicas £

A process whichils cemdec].cud ot

hraonséorrretors  Is Coldled a4 in inderngl

constant volume is Khown 94 lsachovic @~

ehersgy. ak a Sw-s-i—am <

S e e
.,ICICQ;S-. T

| Entholpy (o= AE'!-PIW)

@mea-ﬂc process. v -

The tatol_ehergy Content ob o sysiem

i A proceis Which is c:or-rne-_ejwf GJ‘QQ-:

inclusive. of Pressuse  Voiumme L. i+l

energy is cediee) as hewd: condent of.

spc:cl tic Heot:—

ol sukm or than o& o S‘i-s-}-eh‘) m’-
chﬂ.s-l-qn'f mgssme i : :

'rhr:. amonunt of, heo-l‘ q-eqmweqr -h:, -mue.

J-ermn ol - !sgm ob sohstance “Hrrough lc‘.‘

ey ,_sziles:l_ c:e. sﬁglﬁ:k: th:r_-f‘_

sl—an«} pPressune 4s <ol le.c.l o4 -jsobave. fh-oc*'- :




A constant. Volume ledV =0 _

S E=9-pv’

Tals

= dE + pdv

__._; —ie ole —dq , =
_ e ! g e ol Jde) __ [ dE) 2
e Know that, 27 jew ob +thermedynamia, i (or), ~\ ar)y =
SLWs —py i -

Eo— =pnenl] C"'On'_c"ﬂ.;_

ds = JdE +pdv

: i \./gE = dq— Pdv Sl =
Reanyanging .=qn @) . we geb, - -
= : i 3s = SE+eav
dq = dE+py i :
== - da: '_" < E & paly. :: 3 et ) eay
g T TN : A ; iR i
s 3’5_‘7'3@ y & 'i.,fl ——ofsé &t eonsdant volume e dueo
i T‘_':IS = <E ¢ Pdy '—'-—l_?_-). Tl b . ds = ag
e y : fm e S * Y ir 3 : !'_-T 30y >
Heot capdelt) of  constant j@pmen'.s.'giggghy, L /3s) |
hec, = f-d9) - i 3 B
j N ar)) : .L >l :
| - X5 o

== FeBN TEYS

oz )7 or )=




I, : f ot I e o SSBERES L d i
| {:ﬁ:;\ "/" _-I-_ o from e-—‘-ci"?rﬁ’\.'l ‘ Bub cy=[(3E) ¥ ;‘ :
L Lomaotin L.—._:___. v i, 2 = : l\a-r)\, _ %, =
EEE — e 1 e ' _'__‘,"‘_‘ % ;_-.:___.-,,,_-_.'__ Al i_

e i i o L/ 3E)
s e (3

\B‘I’}U i :
. g E 5 : el
i i i i . i DIkt w-'a—-n‘ v c).:f' comstant T "
: E.c_ll_.'? @) becomes, : ., 2 . :-. = I .
1 s = e /=Y ioe)
[ Tds =de+pdv ; \ 3\'31‘/ e kavaﬂr

ey = Tes- dE s 5 -
I ' — . [ 3Fe _/313\ St :
= opplying dhe .condition from co'nsa!qnf kaua-r ).r ._{ 3\-’31’} e

4emp is  giver by , %
' il s i Pt_dﬁnq —Hus VGJUE rn e-:;"l()
ol =7(3s) [ 3E)
\ov/jy \ovjfr - P\ /) L/asx R
i . Y ta-r g - \\au&'r}-,- L QU/T kc‘i\:&T}
Dibt. Lo.rr At T at constand, valolime:: = _ :
‘ TN Eda
IKBT}\,:kav/,J*—*@ G B ey

I[3p\ [\ jf8s\ [ 3%)
\ard = \avaf)T lav /.~ \avar)

bu.‘]' +he MQxl.ue_Il l‘“"'rf-’-lﬂ-!'im._

e e

: i oon i Qe CTE qiees Variohen Qb pressuve eoith +e_nvc»1

e /aS\ cv Z -: ', " L. : = _ é-imshMHA-hG‘m |-S E’qU.QJ h mqﬂm Qd
| = 5 el ) Safes :L'.enh-npq ‘waith “voluhe o-t m'k‘lni "Tw ;

= e hﬁaﬁ'ﬁg




| B eeledton Moxwell @) Relotiom '"_j _ | we Know 4hot |
. o == ¥ | L I |
Acsoraling 4o @nthodpy, . | 1 d9H =dE F PV FVelp
I_l._.c. L0V, s : . M <emstant _F’ }&&:Q
Dirt - above =97 we 1‘=f‘ . dH=dE 4 pdv
A — e apdy -l-\.l'nh: : :
) . adH = dg ( JdE + pdy ::_ch_)
e dH = Tolstuep (' de+pdv =Tdsy | . -
— S T = = T --
vdp = dn- TIs o/ ), 2
Pt corastant 8y Cl.t:‘,g!'-rim conelidHen émm : ’ : ':
c:o-nshn-l- dermp. - is given b;; i ;. WwWe olse Khow 4hot,
_ i el 4 uclp —
v =f3y\ - [3s) ;

L aP}‘r -

i kaP .Lr'

H‘i“'.cmw:shn-!‘ 2

T —rqls

Dibt. Wt T -o:f ems‘-hh-ﬁ p

e .,

30\ /%) /&) [as\ e 5

et/ “\arxr/, 'kaﬁa}-—i»-\aflp

e R My ;h

f'as\ & ‘

. § gien i:ﬁ.

! le}, Heot m.pac:;-fq c,d‘ cbnsfarh‘ p-a-c.:s-xt-n-e_

T

S ; =

J[i_aT}P }{31“}9

- \ e \d'r}p




s

| Bud ot fa_.ﬂ

P = St ,JE
([3s)\ < & o P Maxwen @D ReloHon . - '
k ar }P i = - & #a: 3 F-v-vam and lnm ol %mg’unrxﬁlch :

clE = ’l‘cLs-Pdv s

ka"'}p

: Mt constant volyme e du=o

B\ by 7o

dE = Td=

'\aT}p AT aT}p

;‘,/ae\ ﬁ--

\.Bs) e

'.mﬁ-lr w.o~ 1+ P of constant T .

Dith . 0.7+ Volume o-+' c-_o‘hs',-qnf' E’l“r{w‘ﬁﬁ*’tl .

: -._____ﬁau\
T (orar)

.falE‘\ _/aT\ . e

La=av/) . \av . 2

{’IB{‘H) '1‘—6 a‘s } " !ﬂm:{;?j,_:--;m-glﬂn.l- anﬁrﬁ‘ﬂ: e
ATAP a‘raﬁ ; ' i
foudting dhis UnJu_e in"eg? @ weget, dE = ~pdv

J = [3E) =

[V _ (35 \ [ )

(or)~ \orae). \orae) :

9s
.a_'c}_r‘.

, fDJgHr Ln-ifr-f' B a:l‘ cms+an+ Volt.mq-e__i‘-_

. = s ]

e /

JLE?);LA&L ==

\avas} kas )‘, :

9N @ dJres Mc:xwen relotion 2

)

“Th - mye_.s ucrm;&-loﬂ faYid Vﬂl'-fme WI'H\'T

of Qs:rﬂs-‘)ﬂh%‘ P. 1S eql.tu.l +q ntﬂ_-qca.-hi-e

"(3"’\ Jap\

P‘!‘ mI-H\

ot c:anshni-

-‘—-_-: \av}‘ _\ESJ“ S




lea" @ is nathing: but  maxwel] HW

AN

| ol q_n-ﬂ_:_, ored Uwahm-: Qt T Wi uclume : _
ot co-ﬂ-}c!n-i' = Is e.ﬂggi o neq:;;.-}-n-e_ ' fal'\ /'au\ s =
: kaf}s KGSJP

vcrﬂchon o!s P w'l-H‘; S ot C‘an.s'}‘ﬂn‘i' Sl

Eq? I is r‘nc—i—hfnq bbd' maxweu T releh

Mayxwell @& F%eiqﬁm

P T gires VC??’}OJ‘!M of temp with pressy

ot constant s s sgusd 1o vemotHon ol

Accoreling 4= Sntholpy .'

vasumne With enbopy ei-f’c:o'n_s%qnf Pmsw

:!H Tals -k valpe £ i i ¥ -
At comstant pressure I:dp-.c:-'f vV Maxwel| E,Q,UQ.Hm
B kas g T T s | [3s) _ /3p) @
' RE S i
. Dibd. part  pressurve of c:'m+qnf-.3. i _
o (% \ _ [aT) A : . A & =
L 5s3p) 13p) < i @ T_ar/p ~ (el &
I At constant errmei Eds::o'] P ;
I’aH\ L \f . i AV : ‘t‘:'.'/‘_ 3 E
el ST : el i
: 5 & [ 3N /7 ay) S _-
: Dikh. w7t <ntropy ok Smstant e i Cer)l tiag); y =
ifaqy \ [av\ P 5 f '
Napas) — 35}’7.. e e ; R

feemesiving cquig) &0




[ §

1

.__\_!. Jl

B — o

; H.LI
H

i aroen Relofion prvoved by mothershes]

Dibh. w354 =2 Qi- constant tf

R lauy - JF= .\
4 dn=mebendy -0 — e )y eyl R

Comjpoiring eqf @ &@I

" [wheve 7..m &~ ove bunchons @b = €Y

[Thecyorh i—

Th ~eloHon exist between = .y é.z

e T

_"_'EL__ e dca ] be c—vcpwe_sse_ql in terns ob =&Y

3 T P = Y A

nl...- : (az.\ ol

B wie  know thed, -

e

il \'31).,

\ T H=E -Ts
cdmpoinring =97 @ & @ sl i et etsege wgb. L
: 7L ||1 du— de—Tds— -:-mﬂ-r‘
M=oz Dors / ;32-\ ’ " : ' '
kaxjj 3:1 ,L ci = —pdy—sdt -—-@( elE Tds- Pu.ru)
8yl des of M ‘_: dz = @molx + Ny ".'."@
= JETA . ; -

compohreq? @ . £@ - e

Dbk .o y at c-aﬂs}crn+~1 :

b Heg  M=-P , N=:=8

A

1 9":-'-\? e e — \l{ :'

a, PUJ"an Me' vodued h’l. l_E’q’! @

fa.s\
(3

;r

. \B’r ),,




i' Y - = = -y {L\ - 1 —=—- 2 .
= = = S _ 1
' /f-c‘_ie_) A o ® (ﬁ) we _kroad dhot L _
0 / \ ka\’ )'r/ QIF = T —pdy - el
= e P A A ] . ol .
iid we  knew. H-w_w?-. i ’ "d‘?. mc}'x—ﬁl\ldj ———-@
; : = A, jr—eq - O—E—D
G[ =H__T_5 , T oT B =) .
Dikdr. above aefustiony TeE,M=T , J=—p F=S, K Y=v
= da =dH-Tds—=dT . ,oua'ﬁr}cj +hese volues in e:;’i @ u.)caqel—
Bt clH Tsrude ' e : B W
/ =3\ / Sirm
dG = Tds +vdp-sdr-7ds i \a‘-‘} \35 /u A i
coiy ) we Kknoud -H‘\Q,J‘
e dr =mde 4 AIdy — 2 . dH=Tels 4 vedp e
| ! compaly =g} @ £ @ i dz = mdx -{—Ndj = ___ -@
| G=7 ,Nepm Neas Xoip  yoT !' , i = !
: i ompaIT eq T £ T A |
Pudting these values _*‘n-e=r3’-‘ @ : Z=M Mme=T M-\Ix- ..'n -a . Y=p |
: TN _(as\ ] @ . _puding |
i) e . 4B i _j eg.euo.)ued;n eq'}@ we e_} |
n A T il — - |
= : = | J7ery _/av\ o a__- _'
B o e |
i i -...':‘ : : = |
: ; - .-f:q"‘ Cl_@_@ L@ wa’-o‘-he‘ mcwwe“ 5?"5 o]




Comporent s equo.l e fts mc:re bra<kwry.

G e S
: : . A C Ml RTing
Tolea) spludon js delines] o, _ i _ _
'The one is  which +he acHvity of cach T =_-L;;-f'-+_g?,v__-_;_n ei-] S T

Uncler— o) Cc-nd|+ia-n g& «}e.rn,a P—»-e&:m 4

l This &9 b’ fden.l god Using chemico/ oaten~

CEe

1.e ol = Z

‘#04 whene Li= chemico) potential
' i = s-kmcfcn-d Chemico) Pckni—m.l

e icleald =salulion | <Consider T c:amﬁone.na‘- nqwd‘ 301" in €9
L we  knomd thod, : u-wl-h it!s Vapour— iossumed idecd .
N I SMi W - paHol malar ualume | L Since  Gor ‘a Systen' in €97 ithe chemicsc..l
} arf; ani et : : po—}en-l—mJ o6 o component A’ Is Some in
__Fer idea) Sl ine “cru-ld and  4he qou . ﬁhoau Jls
BY = MAT |y ORT S b S : ol
. i J “1  Macn'= U'..‘gax""‘“RTInPn ===
Y=9V _ RT : A
3n (i _for pire liguie]
AT N s : AL = Unrq-\ ot E.Tth’A_ —-®
G ] = e
, : i L : iﬁcleg £ -SU-h-'H‘rQQ}e ﬁrrlnpﬁ on +he ﬂ—fah+hﬂnd
i s QM = ,QT ap; Esmle of- . eqh @i e
' - e Bl B Taa e ]
i Injeqroting gbove ea'? .o #_limi f-ﬂ‘arn & Ugrnn +ﬁfﬂf'ﬂ *HJ"‘PA IQ'FJ"IFA .
i = e s
J du; = Rr- | =L s ;

Hnﬂ\-: Unrc.-\ "‘I' RT"‘I =t




'.7. (Lg"

A= é‘(P-T| Ny, Ny hay ~--—- nid

tuhe-'rc_ e me E’KJ-&J"I.SWQ MP@HY

a0
F.n..n., e = m b n‘:qraea 0b +the respechp
; corstituent’

Ear smetl|

cha nspe

Qu- Deaive arx =/d\ 4 o Sx) dp g Ox)
: : LB‘T -Jr’.n. P K aP}T.n”ﬁ" l\ an i 2
e = o o) o .
The chonqe cb any %wﬂr\cmlc prope- |- ony Y opon, A i~
"H!.‘n.sc:]ue'fﬂc.chqhqe in the State C6 the| ; ; o
system. and not o' +he - oddidton o remove) = LagN s calleal os parHol moler

af modHer.

propeviies It

i \6"’1}P.T,n.--'n;. . IS represe

and modss mowy Vary - Ih +his connection

In the Study Qb Such. swsﬂm ConsisHng T
fwe o more phcme it fs neeozam A :
=onsicle open | System whese cmpc_wnm-, alx di st ax\ S

—fax\

24

GP )’T r\.---hl

t+he concepr cb' pa—.»—Ha..! melar- p‘rcfe'n‘fq o4

k aT")P r.‘\;'-—'—h_!

'dezvo!ped by G.n lealls in 1907,

Comsicler gny -H-:e-vmadgnam:a ex—femu-—e.

+ K dh, 4+ Kaln, ¢t iolny

| property (=) Sush oy vomme, free en

- At cong. P anal T

1enfrapy encrsy content ede. twhose volue

iclepencls wpon. State of . \s\j-‘sm o3 cuqno.a

alx

lamount o - Varions consHfuens presen)

:Cle ha. ob - mal-ea aé Coch’ cvnshmen,ﬂ

=% dn,+ x?_einz+-—-—— + N(dﬁf'
; ,1 r";




e T

et - R

Dibk- of aconcdant demp &£ pressine

dx = %, dn A n dR FE R, dn, AN dR, o

DerioHon bar PrrHol mmm;vgxmﬁc-._[ AEn

ST e 3 - ‘ ‘
; ‘ : \oni) =
S @Zerpody ET D & @  compoir €T @ E® S i e @

| et 4Rl #—rilveitny = Kl AR ATLSID, | —— | wohene Wf = chemico] poenfie) :
: % + toe_Know dhat % '
NidE, + nydix, Ahid® —o 3 Gy = 4, n FE 8 - AT e

' ; . Dijke~entioting eqh - ;

! éniez!xll =0 ;(‘31

Je= hal 1t 1,90y 4 NaSlig # Myelngt =~ - -

E37@ I= norhing bul fhe Gibbls duhem <y _dg- ANy £ el - - Enidni +

s - - - e “1‘1"_"‘?_1“—'}“—1"\ :____ ‘__ % ‘.
This simple ~<loHomship i1s bosis 9f +the ; HIERERI IS e
|important Gibb's Dubem =3t fisd crerved | | e da = u.«:ln.-p Uy elng —-=- £ giclni 8
' b's and lotes mdefemdqnlq il
by J-v. Gib _ T S _ =i &mneq'l @}
by P Duhem . - L : , 3 ; il Tt

(96 \ - . chemlcoj poferitiol - i ﬁi__df o Mo AT
; i S RN W e . Kaf’ e A3 pnn, =




. ‘1-93 ==

P

1 =

a9 | s = B e

@'Dehuu)ﬂoﬂ frarr ,.c:-om,‘_—gg_j malar Eﬂ&?j;j%iz

_ efapeE o e B L e . i
=z ' aﬁlJp.fr n; : ndn G =E+tPv -Ts G S Caili i
>33 ’ 20 3 .’F-'):‘ - gl 2 I : I
= e r T | ] THUE = 7
: G = KIS : .-=:N-, = LR - i - : T
o b e T s L da =de+ pelv tvdp ~Tds -saT —— ®
i A"..—!. =g "’M{M—}S-—' e & L I DAY JI
dg = olH —Tgds-adT — i L Foy G TP hi)
i T, e Lt ] . = =mall change 0. eneaay
o G T, e 100 TS S HE i e : -
i  smail change “in enersy ' dGi=/9g) P il /89 de s iadni
o : ka‘r)f‘.m Lap)"f‘j ni
i dé=-sdtT +vdp + s idni — G
c"_‘ompci'r'fnq eq” @ & @ wo——

| compalring g\ £ @ .

i dEdeu-wg/ Tcls—sszr '-sdlfr-f\;szﬁﬂ—f- = Micl &y

i . i: :
B dH-Tds-seT = —soff tvalp+ = gich; qh: — Tel= -—Pclu + s,u.eln;
v A = "rcI_s +udp+zu,dn, o e/(_g_ : =/
Z E ] i ==
= = P — . = / (s );. \: i =-=Dj=l /l
L / =\ s e / e '___ ' : g4 ! -

).= poutiooopients ] -




_ s
| Devivobion fav portsd Mol Helmalte 3

encrrsm CAi D

.. 99 b, L

c;he m"njg b St;hso‘-anoe, Loy

B

GT.._ a +Fi’. S e T S P T R A T VTS
Dikh. egqn :
SR - S P.-IU +ude. ———m

& GCP,T.Ni)

1N ey

o snall . chomge

e

‘I‘Deﬁs\'\le an, e.-x.praq,a'smﬂ S Qhamlcm\ pO-lemq
| : ey o idh pmeg-,sme.

¢t =/3a) - 73g))

e 'Oe.rawe. %ocmsa'loh —Fata' c.\\é:mmk poteniclal jesith tempevad
: The chemicael . pc:k-n”oi o - pare] roier é‘r?ﬁ

Jp+ suicng

\8p)rni

ka’r)!’;ﬁl u

enewN it roest Tmperiant ,acn—Hu.l Folar—

TRl p‘?ﬂPQ’Tf\{ in Ph-;.ssc::aJ C.‘.l'&emrsrfnj

de — —= T .‘-\Jelp_1,§u[gin. ﬁ@ -

compering =970 & @&

'. : "The: c:h-:mrm.l p::kna‘-mml of o Su—b:.—l-ancc is
't:lemCd o3, " The. Chanqt?. in free ene’“ﬂ\[ b
y 1|cx sSystern acswis drorm one mole o6 4het

= —sdt +udp + slidnj

AR 4 ey +udlp

Pa'v*lc:-.lw substance of constorit 4eme. &

v pressure into O Swueh o lorge: quaﬂha‘qqéﬁ
iedn = pd —fdu—=dT + 2 uidni .3-1&40”: thot theveIs po apprecioble chomye
: : L in composition ob the sysdem,
iel/3A \_ ) i ; -

(on Juzm —J

734

)

.E!]

=

g — g

: k ani },-r Wt al ,-.‘.nw'

FH-! at_+he g_-b,ove E‘QUQJ—I‘W\

-':-l‘:li = ch.emrch pa!-enHoJ ok J"H" c‘oﬂsMJQf}f

.—/aG\ faH‘\ ﬁaF\ :

'Ti-e ehemmo-l mhnho-l is q:mcrzsme mk'-

o . ] Laﬂii— eini. (an“L Pnr l\dﬂl

-
|

5 i
il

I

6‘ Chqnqe b £ -}aﬂm@# E‘r}e'rqq pe‘r'uni‘} Q‘W"ﬂi




\Df\‘f: T e _.l

| : =

Ha&_. - et B gy 71 e Sy

_The only chemical potentiol fhot is <l | __a_{i%\ 8 _gHE
__lot constant T €, is_the Pth-ﬁcx-t Mgt | R j"’-'?’ .a.”'.-\-‘ i =

| Gibb's . &vee eﬂ&‘rq\@. DRl sl o . g e s = 2 ;

i . z el t ol fAEY, Ay L

[ kaT iy @it i

e | /{3u;) T v

! : E 3

1 Prom _cletination ot C'lw:rmcol potentisd . whe~e 3F; ”B“Cp?-:_senﬁﬁ mqﬁu molar frrd

il - ’ﬂ Sb the <compoment ;

E = (ae. \. “J'%-"-: - T _cleb? voriehion ab Caten ';HOJ caih e

_-_4@Jdﬂ_,,_—l;e¢mﬁ

’a'hg_ ante . b Shanse'' ob chemjda potentd

_di!rb wor.d T ot Comistant. P -&%ﬁm“—bﬂﬂ_

ey (. = -<.S'{-<_5G € s=soiid =i
o £l e e i Sebili UG =Gas )
=T ) "' oo Bl e j mem
l I\BT }P T B X aTJ\ Sni j Ll".i-.-l,, i Cbaﬂaﬂ_,__;+ (swméﬂ\ . CGikh!s Hﬂme-\ﬂv_ fcu'
i S o L Pree enﬁrruq. g cjnuer'\._f-\.j‘ o :
| e knows Hqcm‘. . i i
Zon e G 3drdpsar | |
\ar )_P_ al i - .ok cons. p - e sipadlii e
e (ac \ o ' :
i e KaT e e T ,_:‘.'1. “
e .
TR B W e
Lar)“,’-lam{a-r}“,_'-




e B L B T e T

ha %e_ne:‘ﬂ:r-} Q.P,ancobmq to Ipfﬁﬁ.tée} az

i e 5l e emics] dwclngg —&qg:t_.r_rjm_g ot
— i consfant pressu-t.

(28 —ri’ 3s) gl e N 0T tan pe elsc
onifepn, o \Bni)pa, 1" 5 aRT -.'r“" a&ﬁk TU kel in coloud

P C paste] Maoloa- Jeamn
nd-_l'bm,&e—rf_\j;

T+ T [ dumi) - e} Uﬂ'”w-ﬁfm o chemicol Per!ﬂnﬂo-! with messm
I i \ eT )P' ni- : . | : =
, - : mec-tek" =& ch_eﬂ:m_l cotential ,
L5 ‘T/B‘I—h\ s T T ot . ¥
\or Je = Y U7 —/acﬂ S e
Dividing by T on -both sicless o : i :
= < TR 5 W oo - | Dbt ot P a-t @ﬂ&}nn’} Tx:,u
oo {-_agn : i

A et e S _fouiy. [ /ag\ = : ;
KBP )T"‘l\l = aPK anl)l""P nu] S '

"'i
L




e e e =Y :

O D e ‘a* /;‘&ﬁ_\ .!:‘f —6 h Diblt: -L.-.‘l."?-,y“ ni _)cere_f;rn? é:{;"_-"f'l)e CW\SH{‘L;_G
constant n: 4+ nj

Il oo ; Rk e o 258 S5 di e N_m‘l e Enow 4hoot

N WY T N e e o e -
. 3 FUE B I = £=
- i .\af-/-,-r\; ILJ

S M el . E PO e R L £V
' . - B.P'/-r‘,\, :

B

volrme ) el o S = pPWSP
SUEE b e e Ty i T =

‘ e e T T . T f:
| i) » e ] i .
! Foxr ides) gou ab o - System : 4 -~ Ay = eT cllogp

o PNy R Petu NG To | ) B Sl I
LR PO . e =kl P

£ A G i - : | (-;)'_Q' prl-disean a
e V= BT ' = % IF === Wizdier i =i

e ) e . 1 - 2 a

Ear n mole ab. Sa., : ] e
! e e TR C i ! e




fafk oo C’Tll'-f Cc:-r) mole fracHor e
vm-mbles

L =mre N | i i
1

& M= M4 RTINS

i Ni_are dhe Ucrﬂmqnujed-rachm Thus Lol

* For Don _ iclec) sSystem

i wcspective the compoton , ecach phote posses

| Ce-) vaxisble . Since theve ave ‘@' phodes.

- Pl Ahe entne System hoa PCe-1) constant
% _varioble - Addifoncl voriobies , Suich 03 the.
———Bud b =P itemp. & pressuc ob coch phose showld olso
e b«’_qlren when +emp & paess. MJ—hem
Mp = adfe + Rﬂh(\?cn it phesag e e
| — *um%o-bie. T—S o o : S =
Ui o= AT 4 RTIN Ve L e pemyRea 0 ¥ e
i i Nat il dhe intensive  Vemables oore
howeuear  inclep. the <=q7 _‘?‘md:ﬁm Le
‘UICQ') = “'"Cb) ““““ “3CP)

_renlice  the no. ot 4hé Iniensive - vcmaég,

C-cﬂs}e;& o olosed S:}:'ﬁc.m ccrrHﬁH'n;ﬂg No. b |

"bx. ‘Ce-n éwg%b,_qm,msnfj_bi_f:@_'lﬁ_

i) Lkm- o3| the: Ccrmm}'\g-na‘-"-

in _#he: susiern.
: ~ -

phases LB S PCEY zdvn.no,segi_ b

mﬂnfm lpRd e SO

HKE-QI -0 ok

- The oie%-r_e_e,_«:uc‘r Sreed] tohich Must be “No.ob 'Ucrnalale Totol mdr
i m-sé-red in order Jo qle}:me System Compﬁ__ ' mq,hae- .vcmmbie: =
e o v— ')‘l‘-’—"‘"—\.l"‘-') =

Qé— p-re’-seri .ﬂ“f‘ﬁég..-

“rhe' cmmsﬂm b each

intensive Vonfobies | -

Lis caxmtsscs_zl by ("-"“-‘l




