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sl 5 i sales ¥ 6 LWL ,eS Jolaie uedl yaaall :pH = pHi : Cys

) il g dats T A" (5518 US4 e el Gaesl: pH < pHi :Gly

: Jalasl

iCys I b J&as-o

COOH COOH
|
H2N—C—H H—C—NI—I2
| |
i o,
SH SH
j B D

-II

PH = f (Vyaom) siaiall pus, (1



pKaz

pHi

pKa,

LilupKa, pKa,  pHi Il das8 asuas (2

pKa,=9.6 . pKa,= 2.3 . pHi= 5.9 : gj asd Slall e -

Gly Gaunlall 98 d3yslae el g3 Juadl Gaeal) o it el LiasYl paleaYl Jgua oo (3

18 plaall o187 dlnlal e lanll (4

N OH i
H;N —$H—COOH —> H,N*—CH—COO" + H,0

H H
H,N —(llH—Coo —> HN —?H—COO + H,0

H H
: Gly udYl jaeall aanly 1 40 54 jaall (5
50% 4 ylutie iy Zwitterion g Cation oo 84 9> goll L3LAIN : pH=2.3 wic

H,N*-CH—C00"  H;N' —(H—COOH
I
H H

Zwitterion _lagll ALS O&i;“ Loyl :pH=pHi uic

H,N +—$H—coo'
H

50% 4 glusio s Zwitterion g Anion o 8o 9> goll LEGS :pH=9.6 sic

H,N "—cle—COO' H,N —CH—C00
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(Lolas 06) :atilf & el
-1
roalsaill e S e o8 (1

@ culh bias sie Jga5:(a)
@ Tl §y),m Aoy wie Jsa3:(b) -
53 USI Jeall Gl (2
ot Lss wie
W.= -PAV=-P(V2-V1)  Vi=nRTi/P 5 Vi=nRT:/P
Wi =-P(nRT>2/P - nRT; /P)
= -P*nRT/P(T2-T))
—nRT(T2>-T1)=- 1%8.314(546-273)

= -2269.7]
Wo= -nRT*In(P1/P)

Wy = -nRT*In(1/2)

a:u‘.: SJ‘PZ.AJJJ:\.C

=-1*8.314*546*In(1/2)

= 3146.5]
K Janll plital (3
W,= W, +W, = -2269.7+3146.5= 876.8]

@ Q=-W=-3146.5] iy AU=Q+W=0 : b Jsail Q 5, ,all LueS dosd pliiul (4
11
:slaadl L3100 (1

ZC(S) + 2H2(g) + OZ(g)_) CH3COOH(1)

:AH,(CH,COOH ;) Jall paes JSa5 Uil lus (2

2Cs) + 2Hyey +  Oxy » CH3COOH
2AHsub(Ces) 2EH1) Eo= _
ub(Ces) (0=0) - 3Ben-EcorEco AHvap(CH3COOH;))
-Ec-=0)- Eo-n)
2y + 4Hp + 200 _ CH;COOH

»

AH«{(CH3COOH)) = 2AHsu(Cs)) + 2En-n1)+E0-0)- 3E(c-n)-E(c-0)-E(c-c)-E(c=0)- E0-1)- AHvap(CH3COOHy))

= 2(T17)+2(436)+498-3(413)-348-810-351-463-51.6
— _458.6kJ/mol



:110C° wie Sl Jall paes 3laa) ] Clus (3

CH,COOH,, + 20,,— 2H,0,, + 2CO,,
AH3g3= AH298 + 239783 ACp; + f337833A Cp1 + AHvap(H20 (1)

= AH®298 + ACp1 (373-298)+ ACp2 (383-373) + AHvap(H20 (1))

=-876 + ACp1 (373-298)+ ACp2 (383-373) + 44

ACp1=),Cp (53 - X Cpedetiza
= 2Cp(CO2(g)+ 2Cp(H20 1)) - Cp(CH3COOH)) - 2Cp(O2(g))

=2 (37.58)+ 2 (75.29)*10 — 123.1 - 2 (29.36)

=43.92 J/mol.K
ACp=Y.Cp (@,3) - RCp(esietisa)

= 2Cp(COxg)+ 2Cp(H20 () - Cp(CH;COOH)) 2Cp(One)

=2 (37.58)+ 2 (33.58) — 123.1 - 2 (29.36)

=-39.5 J/mol.K
AHzs3=-876 + 43.92 (373-298) ¥107* -39.5 (383-373) *10° + 44 =-832.06 kJ/mol
AHj3g3=-832.06 kJ/mol

AHy,,(CH,COOH) Jall jaas Slguail allas) Glus (4
CH,COOH ,,—CH,COOH,, AH,,,(CH,COOH)

AHj,,(CH,COOH)=AH,(CH,COOH,;)-AH,(CH,COOH ) )=-458.6-(-495.25)
AH,,, (CH,COOH)= -36.65k]J /mol



