FIHOO2T Free Erergien ardd Work in DitRrent Form

Unbibe heat, work can appawr e~ different farma. For ctance,
Connidler a 2yatem with infermal erergy U= U@Vv.A)
AU = (2Y) oo+ /OU 20 4
v (ao* )t;rv . (av )g.,\,dv +C>N )@V Mﬂ wWork, because.
FES SRR S S — O = constant |

e TdG‘—PO’V—I—/AO’/\/
I the obove exprexsion, —PAV & mechanical work ard
/(/cal/\! o chemical work | { S =//LO,/\)7

To frenster a parficke ?%mag/sfémi
To dypotem 2 reguires dome chemical

work e
o, I AN, o 5n%==ﬁmé+JW%”/%dNP%£dma
=-4 = dN =
v - (/('{2—/(’{! ) qlf\}

Although  infemdl) erergry & greatt 1B Conaeptel Lercterstarcling,
i rezlishc dtedions, \variaw flee erergies are Convenent.
D Inothermal work ¢

For- a SR at coratent tempemifeue T, the

f‘/%l ISC > can be wutten ad,
HHG;;THH JdU = C?CP*-JW = d(To)+dw"
- & fotad
Intrecluca the Helmhollz frer erergy LifBrertiol

LF-—- = tcr—} —b LdF = Jw

o\ Q. Cenvenient {Zm
OFf the 15 .0u5.
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D Toobaric work s

Condider o boiling Giguid at condfent prexxere.
The meshanical work & dWj,= —pdv = —dpV),
L il Tt+& inspiring to rewute the 1% % a»

////// AU = do-dw = 4@+ dne+ dw,

- Wﬁ Sxcxpt- the mec}nm‘éa-o.
T+e convenent to infroduce arncther Rec erergyy called enthelpy

LH U pif | —=am LolH—c;rqHa‘ l@fv%elﬁémo

e

D Drothermal and Toobanc work @
What aboud o themmal precess at cowtand Tandp ¥ Most™
ChemiaaR reackons oCur wnder Hhis Situation w  Leté rewule
N 5 &
the 1~ Gawr agaun. - JduU= a‘q)ﬁ-cjl/u* = d(-co-)—f-a'b\éﬁ;d(jp\/)

— d T - Other fams of work,
Mﬁf Sxpt the mechanical one..

Introduce the Gibbsd free energy —=—
G= U-to+pV | —® [ofG agdw

| F=pA

S

e

D Commez: In obove, I fried & motile the emergence of
Lferent ffer enersies T the 13 Q. They
Can allso be tnderstoed by the Legerclre trrnstarmahon.

U=U(o~\//\/) = H=H@pN)= U+pV

OH) = ; Al
5 ) A ap)-,w v :/je:j;\oaii%;
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Let§ work on cmcrele. examples . The (it example (s aboudt
&Qec;hv@(wcmo! feeel colls.

negetive elbohede:  2H+28" — H,

The nel reaction w [\Hzo_%.HﬂL_LOJ

Becauvse the chemical
A reochon oaccu at emdtand Tand p, 5
H,O+ HS0, Corvenient To write the 15w a

c;_ AG: W}M W =CPV= 28/\/-[.{;
AG= GH,)++60) L Err < 4

— Q(H,0)
The dutference of 7‘/\6 Gr‘ébb z‘fee C’J\efgy for Waler d&mn‘msiﬁm
b pG= 237 KT/mol . We can estimale the \olfage 72
meintaen eQQCfrOQ%M of walen

2eN, V, = A6
. _\/O—B /.23 vells In (\EQQ!\S’ILI\C U\ﬁmﬁm, V> Vo oy OK
ard the Sxfra Srergy s pated as

the Jawle heat cn the e&cfm.@y?‘e ars] the cirewit.
e

e&dro%a I T
L
- el ﬂ—-a»[: e
When V< Vo, U Can H— ot | 8777 M s
: : " =
act ad a faed i porown Aoy 20+ 08

becama OG = GH,0)~GCH,)-FG0,)  ehdrded  —> s~ Ho
% e e o A
B D) than zero :
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posihive ectrede - SQ; +H,0 —> H,SQ* 3O, + 26
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P
@ Magﬂeﬁ‘c Work @nd Superconductor
Ag:@yrh& mgﬂe?fc teld on superconductsey Can o/&h@)/ SC enle
the rormal phass. mepfmn_c?uogfam@r Type-I supefcorctuctor

R /!\ o Yown here. How Can we. undearsicen
~loo§ hacial Hea R < ffeld B(T)?
B.(
cC. e T3 I % J: /ﬁ B=0 inside

S Meissner
~ K s effect.

Pomal SE \

We. pead lo Compare the NCY R~

ffea energied 8 - i@

2

B
F(TB)~ F(go) ad FR(ge)~FK(Te)+ 3V

For T<T, F[T©o) <R (To) beazuse SC phase s sfabée

(N the abende of magnehc frefd . FA()
At B=B., F(TB)=Ff(T8) n L/

- B
Fa(go) = B(go)+ 2V -

. AN
LT&“ [F‘;,(l‘)*FS'(t)] = B(t)J B, &

Ho

As T, the differerce betweenthe. fee encrgies \anishe
and. G(T) > O.  foreven hgher femperafzae T> T,
FA(T) < K(T) and the nomal phase alays wind ot el B
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