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MH=1g.mol'1 , MC=12g.mol_1 , MN=14g,.mol_1 e
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1) Y + CH,-MgClI A
2) A + HO — B + MgCI(CH)

3y B + HO ~—— C +NH,
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90+ [ e
KMno,
6) E W F + 2C02 + 3H20
7)F+D —2. J+ HO

.J,F,E,D,C,B, Aol all dlniall (i juall cpe (1
e sall (5 5luiie g sall o Lale 83050 il $7 a8, Jelitll awl Lo (2

5 NaOH 1.5ml go CHOH L 5ill J5aSH e 3ml g5 il sadiall 3 F pall junayl  -III
o calie a3 S5 Jlaatul 1a g 23G lelish o sell le HCL &3La) ao KMnO, ;e 5g
ool Jelanll dalas

3C,H,-CH,-OH + 4MnO, 3C,H.,COO" + 4MnO, + HO" + 4H,0
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calad) Jelanl) Aolas S SHCL Ll oo Ciugll L (1
el Jolital) piitul o3 o sl sall @lisia s 5l JoaSIl e JS e¥se wse cal (2
R=85.22% : 9o Jelaill u a0 IS 13) el 9330 (aan oo Lgale Jianiall Lo jail) A as (3
MH=1g.mol'1 , M=1 Zg.mol'1 , M0=16g.mol'1 , MMn=55g,.mol_1 , MK=39g.mol_1 b
p(C.H,-CH,—OH) =1.04g/cm *, (MnO,” /MnO, ) , (C;H,-~COO™ /C,;H,-CH, -OH)
(Lol 07) 3 Y ¢y el
1S3 5 Jaa (DG) uilate e wpanle SBS -
ISl (o paliuSgs S s pidsan by 8 KMNO, Lol gy Guwsl 236 A Jbs Gaes -
COOH-(CH,),-COOH 3 CH,-(CH,),-COOH
(75%) 4 53w S0 A gutia B phan -
6305 8T 5 A Saull paeall dhadall Cual Livall pasiwl (1
B Soall paeall dhadall s Lall aa gl (2
DG sy sranlill SUL Saall dlndall tuns pvall ST (3
(
(

S

DG s swanlall  SE TG uaatl) &3y 585 T gl L 53 os]

A Gl Gaeall 50 2070 5 3:Lall DG wsranlall AUS (e 80%0 e Liaa Bale (e Luse s 533
Baall 03¢ I, il & )3 o] -

MK=39g.mol'1 , MI:127g.mol'1 ,MH=1g.mol'l, MO=16g.mol_1 , Mc =12g.m01_1 f b

5

Asp-Cys-Ala-Lys :9_1\3_“ axinl g‘-l:w byl IO
irand el cadul) el dhadall Chins Lisuall ST (1
PH=1 sie windl el )l dlindall ciums Luall (ST (2
dial palen] 2oy 1wl 13g) Slall Jalas ael (3
Ll el sis il -]
13 (N1 e PH JI 5335 sie Cys el paeall 45331 gonal) 3ST-0

PH=6 sic 250 ,4S)l 8,241l 3lg> & Cys , Ala, Lys :LJ6l Loae¥) (alaaYl (e Lo 3e pus (4
Jalaill o Al oS 8mgll b st e daiied) (alenl sla p8lge punsll sy -

pKag pKa, pKa, ol oS el
3.66 9.60 1.88 ~CH,-COOH Asp
8.18 10.28 1.96 ~CH,-SH Cys
7y 9.69 2.34 ~CH, Ala
10.53 8.95 2.18 -(CH,),-NH, Lys
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Zadad 4f (203 T;=35°C 8, all daya die slall (0 m=200g A5 Lo (5 5ins Lyl Jsiae saue
T=14,9°C 31530l die 8,all A cilSG ((0°C) (s siall siuall wie m,=50g LS wulall ope
L wala ) Slgaty due 63l 3,ad) st (1
AH, sl 5lgasy L sall 85l ad) cwal (2
:olidaaall

-

cal™

3529 8 Usgun G Zlpall alimes Bl alSaall 535 (8 Jeaivn NoH, (a5lase]
L0 & had) Jelanl) Aolas 385 LU o 8,08 LS 5as g ¢l 9ol Guaus
N2H4(1) + OZ(g) — NZ(g) + HZO(I) AH

Cer=4,185] /g K, C,=150J /K , M(0)=16g/mol , M(H)=1g/mol

comb™ *

62,22k]J Jelaill (yo daslill 8] jadl daaS cilSS csladl (o ddlS dueS e (g 50y
Onohygd) Bule LaeS s (1

b

M,=14g.mol™ , M=1g.mol ™", p(N2H4(1))=1.0045g/m1

AH,y 33 Jelis allas] 2ass p3siul (2

-1

G Jelinll Aslas iy Camsoasgl) SE g IS G3agl) Jelin, I

N2H4(1) + HZ(g) — 2NH3(g) AHR= ?
LI Jelanl) e¥alae JéWiwl Gba) Jelantl U] Cwsd (1
N2H4(1) + CH4O(1) — CHZO(g) + NZ(g) + 3H2 (2) AH1=—37kJ

NZ( + 3H2 (g) — ZNHg(g) AH2:—92kJ

g)
CH,O,, — CH,0, + H,, AH,=-65k]
NHy,) solasll e JSas odUasl pasial (2
s s & gannall AB 3 ) a3 oo SB JSall labads e ulaiedl (3
relidanall
AHgn=n) = 945K]/mol , AHgy_y) = 436kJ/mol , AHgn_g) = 390,83k]/mol
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(B3 07) :J o3 ¢yl

Y5 DNPH pe Jelity dus M=86g.mol™" L sall GiliSy C,H,,0 dlanall s (A) i S5e (1
2olgs Jslae ae Jeldty
(A) Syall danibs Lo
4] £ anll dlinde Cnd juall kel -

A el (A) Siall oo BN 5505 (2

DA + H —N - B
2) B 2 ¢+ HO
3) C + 0O, —%“> D + E(Cétone) + H,0,

4B + @ 0. G'(ortho)  + G(para)

5) G MO H 4+ ..CO, + .. HO

H,SO, 2
A3l LS el Linde sl Liall pud 55 pe Lislad) Jeliihl e¥alas LIS sef -
(s oAT bl S 3l e BN Jgidl) sriaaty peud () e lelinl] b 2 533 -
(A) Soall aia pla ] Jelas Uslas ST -5
S leie Jis - Jalaill ae (B) oSall 4 5has g1 2080 (Slall g 65 Lo -
P el gl susat) Ll Sas g H (Sl pias (3
Sl saaalgall ¢ 55 Loy SP aanlsull JSa3 ) dongall 8alill p 53 Lo T
P el sull Loladl Lasal) el -
N 85alll dasu sl M=12Kg.mol ™ (5 sl (P) sl sall dns siall & gl S| =
MH=1g.mol'1 , M0=16g.mol'1 , Mg =12g.m01_1 b

-
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0585 coliS gl Jae g ehraadl audl LA dalad als way g oo 33 B31aS Joay wins G5B sl
:éna (A-B-C) Lusdl Lales] &35 (4o

S5 gl A S Al S8 Bl 5o o el paan B -

g Jlad 5ud el aes € -

C, B, ALY aleall puvial (1

Oxial Guaas bl wie Taas 3l Aasl,)) pews 35 (2

pHi BRES] Sl
5,07 -CH,-SH Cys
5,97 -H Gly
3,22 -(CH,),-~-COOH Glu

sl

el g5 98313y oo SIS Jlaninls Saludl winl) Jolay (3
L3 5 5 SB35 g e IS bigSe sole -
Sle Slgale Jsuandl tiall da il sale -
12 (N1 e PH I 555 sie € Gl paeall 45531 aall Ll (4
2=y pH=pHi Zasi sic L5 ,¢S) §agll Slga iualio (8 C e B A Lane¥l (alaaYl i se puis (5
Sl 8 LS damill 5alats o sall & 5Sall L (2 LanYl 6dn

+

® O
b—tp—2%
3)(2)(1

SUle (al5,30 L) LLinall dinadl paleadl e (yas -

B Suall paaall 508 JiaS bael -

Jslaall PH oui3 dagliey Liad NaOH (o Jslans el pdand pdes Jslas ylas JY2
: A Jgandl 3 & gue pilially pH métre I jlgs Jlaaiuls

Vyaor(ml) 0 2 4 6 8 9 10 11 12 | 13 | 14
pH 1.7 2 22 (24| 27 | 34 | 602 | 84 | 89 | 93 | 95
Vyon(ml) | 16 | 18 | 20
pH 9,8 | 10,2 | 10,5
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PH = (Vy,on) siaiel) aul (1

.pKa, pKa, s pH; (1o < dasd Lily ce (2

.L;\.\.AEH oot awl asall Ll alealYl Jgus oo ]

B ylaal) e 151 Aol e e Lasll u.Sl 4

o593 pe pH=9.6 . pH=pH, «pH = 234mwﬂ|um;llu»bu_dluyﬁllc_‘.‘allw5| 5
$ bl 443 oY radl

w

(
(
(
(
(

(olis 06) :eaalf ¢y i

(2) &8l Al 1 (1) L81assd) D) o M 5L o 5o JUESI Jias (sl I Glasd) el

Plem) bya el e K psile (1
Pa=2P; 2 Jead JSIW Jaall sl (2
. (b) oo JEBY wie 5L G Jatell Jeadl Laad piiiul (3
T e (2) S (1)
273 546 " T b Jsaill Q 8,1 adl dueS pavinl (4
R=8.314] /mol.K : s
:25C° wie Slwll CH,COOH Jall jaes JSE3 Jelds aay
Cy+ Hyy+ 0,,—CH,COOH,  AHr=?
Jelanll dalas 3l (1
o) Lle AH(CH,COOH () Ll Jadl paen JSa30 (55 Lhaall Y sl (2
AH,,,(CH,COOH)=51.6 kJ /mol , AH,,(C)=717k]/mol
s
i, |C-H|C-0|0=0| O-H | C-C | C=0 | H-H
E (kJ/mol) | 413 | 351 | 498 | 463 | 348 | 810 | 436
0l Lale 110C°sie bl Jall pans 3liia Uil st (3
AH,,,,(CH,COOH,)=-876k] /mol , AH,, (H,0)=44 kJ/mol :25°C uic _laas

T,,(CH,COOH)=118°C , T,,(H,0)=100°C

Syl 0, |CH,COOH, | H,0, |CO,, |H0,

g)

Cp(J/mol.K) | 29.36 123.1 75.29 | 37.58 | 33,58
AH, (CH,COOH) _Lall Jall jaes [lgasl Usil s (4

LIS asles 3 Al (S, AH,(CH,COOH ())=-495.25 kJ /mol :_laay
". &\:ﬁ - 3"
piflee 2o 6 6 i
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—JsY p gus pall— g2 gl pramis
(Ll 07) : 53 e peil

X CSpall dleaall Lagall slas) (1 T

C.H, N P IS e s aedld dlenall Lagal

M(X)=14n+17 — 100 % e g
12n —  53.3%

12nx100=(14n+17)x53.3 = n=2
2H7N: ISl e X CSpall dlonal) Lipalliding -
CH,-CH,-NH,: dlniall (dunl Liunll -
Yo i
H3C—C=N +2H, Nl Hac—CHo—NHa

4 ygaall oL yall dhindall Cumi jouall (1 -II

C B A oS yall
(|3| H3C—C|3:NH H3C—(|3=N—MgC|
H;C—C—CHj CHs CH3
Liaall
J F E D
9 /CH3 H3C—CH—CH3 O§C/OH Cl)H
@C—O—HC H3C—CH—CHj
\CH3

53l Jelis :(07) a3, Jelinll sl (2
.60%:3A°J5J,A S5 5308 JpaS ol s Jalall Jsas ol Las ¢ Jelisll sgase -
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@ el g5l Gaas 8ysh 9o HCl Ll fye ciagll (1 -IIT

delad dulas -

C.H.-COO™ + HCl ——> C,H.-COOH + CI"

ranall Je Latall

: CaH-CH,-OH L3l JgasIl -]

m
n=-— / M=7x12+ 8+ 16=108g /mol
3.12
=>n=—-= 0.0Zmol
108

m
5= m=p.V=1.04x3 =3.12g
: KMIIO4 ﬁﬁ:"‘”t‘ﬁd‘ C:L\A_\AJ.\ -

m
n=-— /M=4x16+39+55 =158g/mol
5
=>n = —8=O.03m01
Com

i)
Il

C6H5—CH2—OH)<n(KMnO4) tsbil Jsasdl: 9o saall Jeldiall diay -
:@Mlmp@ﬁ)eﬂ\ﬂ:ﬁlgm&
s Ly

-

™ 100
mt

m, &) dBSI) Olas
:bual

1mol(C;H,-CH,~-OH) ——> 1mol(CH,-COOH)
M=108 —>M=122
m=3.12g ——>m,
3.12X122
—m = = 3.52¢
108

m) L el S diag
m RXmT 85.22X3.52
P 100=m = - _ 3g
mT P 100 100
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(ol 7,5) 1 S el
-l
A CSpall Alniall Chn aall plital (1

CH,-(CH,),-CH=CH-(CH,),-COOH
C16:1A% 1634, -

B eull Gaeall Aadall Ca Lasall slay] (2

C,H,,0, : Sl (o diinin (L6 audia Jia Gaen B sl (aeall o L

bl
14n+32 —1007.
12n — 75%
C16H3202 :u_ﬁ B u_"mq.ll U.AAA” Z.i:ua 43&3

CH,-(CH,),,~-COOH B dlndall Cis Ll

ts sl AU dSaall dndoll cand punll LIS (3

i I
H,C—0—C—(CH,),,—CH H,C—0—C~(CH,),~CH=CH~—(CH,)CH,

3
9 8
HT—O—C—(CH2)7—CH:CH—(CH2)5—CH3 HC‘)—O—C—(CHZ)l 4—CH,

H,C—OH H,C—OH
i
H,C—0—C—(CH,),~CH=CH—(CH,)=—CH,
HC—OH
I
H,C—O0—C—(CH,),,—CH,
: DG o jpuwlall SUES fuadd) d00 589 T g gall 58 Glaus (4
Lol g, @

1mol (DG)—1mol (L,)

M (DG) — M (L) . _ 100,

100g — i © o Mpg
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DG +2H,0—™Gly + A + B

M(DG) = 92+ 254+256 — 36 Emm)

100 x 254
li=—— ) [,=44.87

1mol (DG) — 2mol(KOH)

s pwealid) SGS Z pall ASH Clun -

M,,.= 566g /mol

M (DG) —> 2My,, x10°

1g — 1 —>

_ 2Moy.10°
s Mpg

2 X 56 x 103
Iy =——=cc— ‘ ,=197,87

1mol (AG) —1mol (KOH)

T o gadl )8 diag

g Graill 4,3 @

:IS u;.‘a:\."a_\:\‘):em\g

) 3 A el eall GaealIT, L sendl L olus -

M,. — Mg, x10°

0.2 — I, ‘

a

0,2 x 56 x 103
o=~ mm) | 1,=44,09

1mol (DG) — 2mol (KOH)

- 0,2. My oy 103
Myg

Bl el G T, Sl B s

M., —2Mg.; x10°

0.8g —I, ‘

e

0,8 x 56 x 103
le=——Fc7 ‘ I.=158,3

I= 1, +1,=44,09+158,3 B | [ -202,39
WWW. s.com

- 0,8.2Myoy.103
Mpg

il 0dgd Tg cpuunill &3 diag


https://www.dzexams.com

-1II

ratind) sely) dlade Ciual Linall LS (1
NH,-CH-COO —NH-TH-COO—NH-(TH-COO—NH-CH-COOH

|
(|:H2 CH, CH, (C|:H2)4

COOH SH NH,

o) Y Jitann 155kl saus -
s pH=1ue ool el dindall Ciny Lol LIS (2
NH3+-CH-COO—NH-CH-COO—NH-CH-COO—NH-CH-COOH

|
(|:H2 (|:H2 CH, ((|:H2)4

COOH SH NH,*

(3

s

(s U8 cusd) sdiad) GalasY sis Caiiny -
spola b el paes : Asp -
S o el paan: Cys -
Ty 3 935S Alabis 53 (ol el Gaes: Ala -
(sel8) el ax jual Gaes s Lys -

pkalz 1.96 pHi pkaR: 8.18 pkaZ: 10.28

pH = | | | i =
H3N+_TH_COOH . H3N+—(|IH—COO' - H3N+—cI:H—coo‘ . H2N—C|3H—COO'
CH, CH, o CH, CH,
AR O
PH=6 sic 450 ¢St 8,a g0l by, e Cys ,Ala,Lys Lise¥l (alaadl 28190 s 63 (4
pH, ) Gl
pH, ., =pka,+pkay [ 2= pH;,=5.07

pH,,,=pka,+pka, /2=pH,, =6
pHI(Ly)=pkaR+pka2/ 2=>p]:']:1(Lys)=9'7
AT U e 56Ss dna pH pH (Y bwoll § Gug salgY:iAla -

<+> sl Sl ) gy iy A 05T U e <0 pH<pH Cys -

JL“J\JMJ\LJPL@“_% A" 4e8l€ JSa e oS pH,> pH :Lys -

© OO
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(Lolas 5,5) el o el

-1

Ly aslatl Slgaasy due g1 8,ad) Glus (1

2 Qi = 0:(Lobs Jsiaall saall) Joraall alisill 5 53l5 Gaulaty
Q,=(m;.Cu+C.))(T-T,) ; T~T;=287,9-308=-20,1K s/ ginay yauall &, > L2aS :Q,

_~\de"}|\9:d| BJ“)_‘} a?‘)d LA!OOC&ACC\J‘P a?‘)d bé:"):'eij—.\ QSM‘M‘MMJ*A.‘?_UMQ

Q.
—_— —_—

Q=m, Ly wladl Hlguns) 8,15 daeS :Q;

Q,=my.c,,,.(T,~T,) ; T-T,=287,9-273=14,9K lgci¥l sas walall 8,012 2usS :Q,
Q1+Q+Q2=0 = (m1.Ceau+Ccal) (Tt-T1)+ mzLt+ m2.Ceau.(Tt-T2)=0 ‘

Lf — —(m1Ceau+Ccal) (Tfr—T1)—M3Ceau(Tr—T>)
mj
B —(200 x 4,185 + 150) x (—20,1) — 50 x 4,185 x 14,9

Le = 0 = | L =334,42]/g

:AH,,, aaladl 5lgaasy 4 gall 3,had) Olus (2

AH

v

fus

mLf
1mol AH =
_ AH = M.Ls

e =|

Q~=mL; n n=

v

=) | AHfy,s = 6019,56]/g

p= % = m=p.V=m = 1,0045 X 3,2 NaHi) e3loael) Bale 2SOl (1

= m = 3,0135¢g n:E:3'01325=>n=0 1mol
M 32 '
M=2My + 4My

M=2.14 +4 .1 = M=32g/mol
=)

AH.  —1mol | %% Qr _ 62,22

comb

Mgomy = % = === | | AHeomy = 622,2k]/mol
Q. ™ n :
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~III
:AHp lws (1
H(1-) 3 (3) Ualaall s
NH,, + CH4%) — CHZO}/—i- N, g /4 3H,, AH,=-37Kk]
Nip  + 3Hyy — 2NHy, AH,=-92k]
cgze((g) + Hy, —— CH40/)/ —AH3=65KJ
AHgp = Y AH; :(us 9308 Gulaiy g

AHgp = AH; + AH, — AH; = AHg = —37 — 92 + 65 = AHi = —64K]/mol @
TNH, ) olaall JSas U] 2 bl

(2) Dslaall e

—-92
AHf(NH3(9)) =2 = AI_If(NH3(g)) =2 = AI_If(1VH3(g)) = —46kJ/mol

JS..:..J\ Llia ?‘Mb AHf(NH3(g)) A (‘4a Ul (3

AH
1 3 f(NH3(g))
2 * 220 ’ NH,,)
1 AH 3 —3AH
2 d(N=N) EAHd(H—H) d(N—-H)
4 v
N + 3H

1 3
AHf(NH3(g)) = EAHd(NEN) + EAHd(H—H)_SAHd(N—H)
1 3
AHi(Np, ) = 5 X 945 + 5 X 436 — 3 X 390,83 = AHy(y, ) = —46k]/mol

Al & gensnall asiill ae (381535 Lol 530
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— 0 a3 gall- 23 gaill pramn il
(Jalis 07) g3l cpa el
(1
@ Biled dslae po Jolity ¥ 48 o ginn(A) Sl i(A) Soall agele
S aall hiade Chuad juall -0
C,H,,0 o siveall Lolall Lanall o) Lele

M,=12n+2n+16=—= M,=14n+16 = n=5

CH O ¢ (A) cSall dlanall Lk 3ol Liwall dingg
4l B aall Alinde Ciund juall

(@] 0] CH (0]
I I %]
HyC—CH,~CH,—C—CH,  H,C—CH,~C—CH,CH, Hy,C—CH—C—CH,

(2
o lSall Alnde ium paal) <
CH, Gy On CH, 0
(A) (D) I
H,C—CH—C—CH, )y C—CH—CH ~CH, )y ,C—C=—CH—CH, H,C—C—H
0
By
3 —CH, HC —CH,
0 H,C—CH—CH—CH,
I
HO C-OH CH CHa
(H) :
i siadll yriats preud 3 eMelanl) Al -
SO,H SO H SO,Na
H,SO °
1)© +503 ——= @ ) @ +NaOH & +H,0
SO5Na ONa
3) +2 NaOH — + Na,SO, + H,0
ONa OH
+HCl —— + NaCl
4)

-8-
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H(A) Srall Guial pla ) Jolis Uslas g

?Hs ﬁ (|3H3
H,C—CH—C—cH, “H H e CH—cH,-cH,

Jalxil) s (B) oS5l 4 3bimy (s 2L Sl ¢ 5 -

c,JaLm 2 530S sle 5 5 gt Sty aas (B) oSpall
: o L gl S Lae
CH, CH,
HA‘—OH HOA‘—H
C3H7 C3H7

@ CBISIL 8yals Bolal 3yalill p g5
‘ Sl os 13l saealsall 2 55

el sall lall Bipuall -y

ke

:IIB‘).A.L.\.“ a?‘).\ ul.u.\;—a
C,H,0,: o yies gall dlanall Laveall

M, =(12x7)+(1x4)+(16x2)=120g /mol
M, 120

(Lol 07) 2310 ¢y el

I
:Co BiA Lol paleall gl (1

A: Glu HOOC-CH,-CH, — <|3H—COOH B: Cys HS-CH, — <|3H—COOH C:Gly H—CH—CcOOH

NH, NH, NH,

L) Aasl )l ;o el e L) aie Lass 3l Al ) (2
(3

NaOH  CuSO, : 5,50 il mlisSa -
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NH,OH (HNO, : eli3 5 s 5i31S U S
-

aial) o e AN ity ) s Tkl T oy 0sdBislall e g (gose Jelis -

At by e 55

o s sing Y amal) o e Y0 Lubi oy o (580 sla) sty e el3 g 5 s8I Jolis -

e Ll aleal

1 pKa, pH, pKa, 12
pH | I | >
H,N—CH—COOH oH H3N+—c|:H—coo' o HZN—cl:H—coo‘
lL H- ! H !
(5
-
- Gly Cys Glu +
pH-5.07 T ) )
3 2 1
: Jalanldl

congall Gadll gat daty gl AT sl USE e el Gaead) : pH > pHi :Glu
dawsll 8 B sale Y o Ll ,eS Jolaie uedl Laeadl :pH = pHi : Cys
el Ladl gal daty T AT o 50lS Sa e Suedl Gaeadl: pH < pHi :Gly

:Cys I ydnd Jiiad -0

COOH COOH
|
HN—C—H H—(‘:—NHZ
I I
SH SH
L D
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pKa

pHi

pKay

LilupKa, pKa, « pHi Il das8 asuas (2

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

Gly Gaunlall 98 diyalae el g3 Juadl paead) o it el LiasYl paleal Jgua oo (3

18 plaall 58T dlnladl e lanll (4

+ OH )
H3N —?H—COOH —> H,N*—CH—COO" + H,0

H H
HyN —(|:H—coo H,N —(llH—COO + H,0

H H
: Gly udYl jaeall aanly 140 oY jaall (5
50% & glusia sy Zwitterion g Cation o 805> gall L50E : pH=2.3 aic

H,N T-CH—CO0™  H,N’ —%H—COOH
I
H H

Zwitterion _ladll 5SS O&e;“ Loyl :pH=pHi 4ic

H,N *—(l:H—coo'
H

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

HZN +—cl;H—coo' HN —CH—COO
H H
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(Lolas 06) :atilf & el
-1
roalsaill e S e s (1

@ el bass sie Jsa3:(a)
@ Tl §y)5m Aoy wie Jsa3:(b) -
053 JSI Joall Gl (2
ot Lis wie
W= PAV=-P(VoVi)  Vi=nRTi/P 5 Vo=nRT2/P
Wa =-P(nNRT2/P - nRT1/P)
= P*NRT/P(T2-T) @
=-nNRT(T2-T1)=- 1%8.314(546-273)

= -2269.7J
W= -nRT*In(P1/P2) @

W = -nRT*In(L/2)

?Cul.ﬁ 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 8, ,all LueS dosd plisiul (4
11
:slaall L3050 (1

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

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

2Cs) + 2H2() +  Oyg » CH3COOH g
2AHsun(Ce) 2E(H-H) E(o= -
ub(C (0=0) - 3EenEcorEco AHyap(CH3COOH )
-E(c=0)- E(o-H)
2C o) + 4H © + 20 (@ _ CH3;COOH

»

AH#(CH3COOH()) = 2AHsub(Cs)) + 2EH-H)+E(0=0)- 3E(c-H)-E(c-0)-E(c-c)-E(c=0)- E(0-H)- AHvap(CH3COOH))

= 2(717)+2(436)+498-3(413)-348-810-351-463-51.6
= -458.6kJ/mol
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:110C° wie Sl 2l jaes 3laa) ] Clus (3

CH,COOH, + 20,,,— 2H,0, + 2CO,,,
AHsgs= AH®298 + f239783 ACpy + f3378334 Cp1 + AHvap(H20 ()

= AH®208 + ACp1 (373-298)+ ACp2 (383-373) + AHvap(H20 (1)

=-876 + ACpy (373-298)+ ACp2 (383-373) + 44
ACp1=),Cp (z5u) = X Cpedetiza

= 2Cp(CO2(g)+ 2Cp(H20 () - Cp(CH3COOH) - 2Cp(Oz(q)
=2 (37.58)+ 2 (75.29)*10° — 123.1 - 2 (29.36)
=43.92 J/mol.K
ACP2=Y.Cp (@) - X.Cpedetisa)
=2Cp(CO2(g))+ 2Cp(H20 (g)) - Cp(CH3COOH) - 2Cp(O2(g))
=2 (37.58)+ 2 (33.58) — 123.1 - 2 (29.36)
=-39.5 J/mol.K
AHasgs= -876 + 43.92 (373-298) *10° -39.5 (383-373) *10° + 44 =-832.06 kJ/mol
AHzgs=-832.06 kJ/mol

AHg,,(CH,COOH) Jall jaas Slguail adlas) 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
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