
Thermopeview 2022
System - part of universe we care

about
..
Bath -nest, or surrounding area

In contact

1st law dE= tqtdw
Energy is conserved
d-go or two , system energy goes p
Cheatin ,

work fare g)

Isolated system (micro cardinal
)

d-d-w=o
E is conserved

whole universe is isolated system

state of system : dtz variables
-

Such as Nil >E ( isolated



Still sortofisokted

2 systems in thermal
contract

Heat flows until temperature equal , high
to low

F→☐t]
C = .dk/dt

,
of = CDTT Tf -Ti

'

✗
Tf -T?

final temp? nf ,# ⇒fzdtz

During this process entropy is maximized

dS=dqʳYt
EIS are state functions

,

any path , even nor reversible
,
has some

DS
,
DE

.

from a→b
, DE=gss=o farcyde

Secordtato No heat from hot → cold
,
not all hut can

be converted to work

ds >0 for spontaneous proceeds
ds = 0 for reversible process



Non isolated for isolated /

IS = dsprodaed tds exchange
= dsprod + £81T
reu

, dsprod -0,d5-dq-rey-T-rreydsprods.co⇒ ds > d-Gray

Universe ds ≥dgy+ ≥ 0

If fixed E :

5- kpolnw , Wis # of states

as ☒#=¥:c:|
"

overlap ,
no overlap

Nem

Ne -- volume

In N! ≈ Nnn -N

Also , AIB mixing
model



✗
good arytocanpre ,Compare or divide

Kohl!÷µ.my/-tB1n(NI)--kBfnNdnNc-Nf-mlnmtm-lNi-mIlnlNi-mltN-n
- mink ]

= KB /@c-m)h(Nc) - ( Nc -m)ln(Nim) -nlnm]
÷

< 0 So no overlap
,
more states

shoved entropy was maximized @ titled
for first model

%m=0 @ m=Nyz and 8¥20



Other states
Nist NPT
isothermal isothermal

isochoric Isobaric

( Carmical )

THE IED
now can do
pvwvt.edu

= - Pdu

charge ofstate , add hat / dowork
to chge state - Chge properties
of bath



When hat system
@ canst u

dE=dq = CET

DE = Cult

@ canst P

dE=CpdT - Pdv

so cp=%±=(¥|p
where H=EtPV
-

C "
Ideal gas

!

PU=nRT
R2 0.08206

eatin

Korol Tend

E = {NRT 8.31481kW'



- Cu = % ur

Cp -2 Shar
Cp > Cv

?ÉKq
reversibly

¥01 Const pressure ckfastankap
•⇐÷
BE ≥ Cpdt -PDV

W =
-PSV



Sergio2
heat @ canst ✓

pressureup
P

↑1-
w = - Ptv =0

DE = Cu DT

Scherf canst T ,
isothermal

P

P = (E) T

w =
- f ,! %Tdu

=-AT ↳V4vi)



DE -_ 0 ( ideal gas )

so ᵗf= - w = nrtlncuflui)

DS = nR In (Utlvi) [handed
Glliuges]

Sem adiabatic expansion

dE=dw= - n%v
enemy decreases

nstv ←

•

÷



Result dt= - % 'T "

gives Tf=ti(wily)
"""

Pt
/pi

= (vilify
"ÉH
↑

5/3 for monotone
Cplcu -_ 8

¥Éyes
that probes work

P

#work done

,

C- = w%Én



thonodgnenicpc.TWisolated system ,

ds ≥o for

spontaneous process
ds ≥ duty
dE=d-q tdw

≤ Tds
-Pdv if S ,Veonsr

Ealurss decreases

consider G= E-TSTPV

dG = DE -tdstsdttpdu
-Udp

≤ Sdt
- VDP

>
so canst T

,
P

G always goesdown

A- = E-TS

dA=d E-TIS-Sdt

≤ - Pdu -SIT ,
A - St V, T, htecnh.IE

is key



nieces
for a particular state Nist

PNP ,T , etc

there are many
nebular configurations

possible . these here save
lilelihood

for Noe
, pi

= Yw
NPT Pi = e- tea

,

Q- ÉEPEI
,
partition

Amelia
i= ,

if we knew Q
,
can calculate Ags

other theme properties

E. = - dh%p 1-= -Kathe



Free energy controls chemical
reactions

,
or

mixing processes

f- now have the ,Ay Pit

Where A
, ,

Naz are # moles in

each
phse, or of two corporals

t.EC#u.1zGicartnbuheh of
that thing to chemical
pot

Go from high to low chemical
por

daring reaction

so if µ ice > punter

ice will nett

µ 1$ a fun of the Npt

pi = µP at phase eq



-Can control µ w/ cloying g p

and we talked abotut how

this chases transition temp

In mixture
,

can be ran ideal . New extern

Puy -_ XKH hang

Dvap 2 ✗ Po
raoult

kinetics
-

PCE) ✗e-
PE

P( Vel × ,y,z) ✗ e-
P£hu2

P(speed) a * e-
Psms
'

most probably avg, rms
speed

all depend on m
& T

higher T, fester, more

elegy
for reactions



Kra & e- EAIKST *
reactor mechanism

V= k [ A)
" [ $3b etc

den

att ⇒ C

ri k [A ]
"

CB]
"

determine by initial rates or
clean

for A B
Kb

Kranz kftks



for Iskander

[ A) 4-1
-

- [A]. e-
ᵗᵗ

2- half
/Ipe

&
,

=

"%

2-dander

Y[A)
= * + ᵗ%
So tyz-%Af.la


