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350°C
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: 25°C sie W Jelil g
CaHggy + SOpqg —— 3COy + 4H,0(,

gl Y aladl) pasads Jolil 1 el il /1

3C( + 4Hzg ———= CsHg, AH? =—103,8 kJ mol ™

Ce + O29p —— COyg, AH? =-393,5 kJ mol ™

Hag) + L0y — Mg AH? =-2418 kJ.mol
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700°C sie Jelal 3 Mol Conal [2
.CsHaigy sl 5 C—H ")l s canaal /3

1 allan ol
Sl CiHey |  H20q Oz COzg
Cp (J. mol’ K" 73,89 34,23 29,37 37,20

_ Angb(C(s)) =717 kJmol™  E. o=-3473kJmol™"  AHY (H,)=436 kJ.mol™
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Al o) gall Liandnid ol 3l | paea juiassl
NaOH - 2¢g -
KMnQOy («6g —
CeHs— CH-OH Lisuw dss2,5mL -
hie sle 100 mL —
(pierre ponce) JUal s —
S« HCI Jslas -
sl Gasa e 1,763 g e Ulan 2 5adl 1 0] 3x
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el b EAl jaa He e f2
Fi e 3 oLl i aan s e f3
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delall g 5a a_m::.i /5
=54,9 g/mol K=39,1 g/mol C=12 g/mol H=1 g/mol O=16 g/mol :lhsall
p=1,04 g/em’ & L 3al JsaSl dpenall ALY
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% 062 | 238 (CH3)ZCH-CH2-E:2-COOH Leu s

HOOC - CH, - CH COOH
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NH2
9.7 | 10,5 2,2 HoN - (CH), - CH - COOH Lys o
| NH,

i) | e dsaadl Jash -

8 L) Gaesd Ly D ol Fio -
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25°%C Aalis ) s da 0
(glie 5t Ny e silaae
Ll Jes 3 e At -
Ny el 06 Jee cal —on
N=l4g.mol™ « R=8314J.mol K1 : s
ol e lidl 385 O cpansL Ny Sl ausly 2
Nag + O2q) — 2NOg)  AH =180k

NOg + 1202 ——= NOyg)y AHp=—57kK]
F A Jelill AH; e s —
Nag) + 2029 —  2NOz)
il Jle €5 all Gale 30 Jelil 13 Ja —
o Jelal o4 /3
Nyg) + 3Haq) === 2NHyq,

AH=-92 kJ 1 25°C xe Jelill faa ‘;_JLI;';T

. 500°C xie Jelish i Caal —
sl Jaia die A all Ay ) el Cilaad) s
C,(N2)=29,10 J.mol X
C,(H2)=28,90 J.mol K
C,(NH3)=36,10 J.mol"' K'
25°C e Jub Jelatll e /4
NHgg) + 20z ——= NOg + SHy0(,
AH=-226,7 k] : Jelill \3a GJLL.\
25°C xie Jelial AU agtab 2800 4 el sl -
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0,5
0,25

1,5

0,5
0,25

3,5
5x0,5

0,25
0,25

0,5

0,25

0,25
1,5

0,25

0,25
0,25
0,25

(alis 05) :d ¥ o
(A S pall Aliadall Ciuad dagpall (1
OH

i
68 Jsa 1A Tayd CH4-CH - CH,-CH,

B S yall Aliaiall iial Aipal)

0
I
g 1B sl CH3-C -CH,-CHy
t A pall Aliball il gonall =1 (2
OH
CH3-C-CH,-CH, CH3-C=CH -CHyg
|
CH, CHy
(C) (D)
T 7 T
|
CH,-C-CH, CH 5 - C - OH CH,-C-Cl
(E) (F) (G}
g deli D U gagad delill g -0
WJadad Jelis :G A gagadl Jelil g5
:Jelind L)~z
9 MnO
2CH,-C - OH g CH3-C -CHyt GO, + H0
(F) (L8 05) = SEH oy el
el alted s (1
0
CiHggy — 3C + 4Hy( —AH,
0
(Cis} + Oy(q — COyyq AH, )x3
V]
( Ha@ + 11207 —= H20 AH, ) x 4

C3H8 () + 5 02 (@ — 3 002 (g)+ 4 HQO (q)

AH= —AHY +3AH] +4AH]
AH = 103,8+3(—393,5)+4(-241,8)

AH = —2043,9%F .mol ™!
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1,5

0,5
0.5
0,5

0,25

0,25
0,25
0,25
0,25
0,25

0,25

0,25

0,5

0,5
0,25

0,25

it sy Hess ¢l Jlasind Alla b ALISH Adlal e :3daadle
rdua, Jelall
AH = Y AH}(Produits) -y AH}(Reactifs)
AH = 3AH{(COyy) + 4AHF(H,0 )—[AH?(QHB(g)) +SAH (O )]
AH =3(~393,5) + 4(~241,8) - [-103,8 + 5% 0]
AH = -2043,9kJ mol ~!
:700°C xie Jelis) dhad s (2
s S (6 gl
T

AHy=AHy + [ ACpdT
T,

a

T=700+273=973K
Tp=25+273=298K

ACp=Y . Cp(Produits) -y Cp(Reactifs)
ACP=3Cp(CO,) +4Cp(H,0) ~[Cp(C3Hg )+5Cp(0, |
ACp=(3x37,2) +4(34,23)~ (73,89 + 5x29,37)
ACp=27,78 J.mol ' K
AHp = AHy +ACp(T - Tp)
AHgyy =~2043,9 . 10° +27,78(973 - 298)
AHgo3 = -2043900 +18751,5
AHg73 =—2025148,5 J.mol !
AHgrs = —2025,1485 kJ.mol ™!
: C—H iy i 48Us il (3

AHY(C,Hy )
3Ce + 4Ha ~_ CsHa(g)

0 0
3AH g (Cisy)| 4aH 45(H,)
2Ecc*8Ecy

3Cq *+ 8Hy

AHY(C3Hy () = 38H 1, (Crs)) +4AHG, (Hy )+ 2E¢ ¢ +8B¢ gy
—103,8 =3(717)+ 4(436) + 2(-347,3)+8E-~ _y

—3304,2

=Ec_y = =—413,025k] mol ™!
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0,5 0,5 COLlal it s 5e3) 8 lisY e a8 (2
0,5 0,5
: KMI'XO4 5] CGHS‘CHQOH Y sa 220 b (4
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1) Sl AT gal AT
025 My = (7x12)+Bx1)+16 =108g / mol
26
2%0,25 ny = M, =108 =0,024mol
: KMnO, — 43 gl 4kl
0,25 M, = 391+54,9+4x16 =158g / mol
it h) 6
0,25 Ny = —==——=0,038mol
M, 158
15 0.25 MC6H5—COOH =(7x12)+6+(2x16)=122g!m01 :.)_;JJA.“ u\..wa. (5
108 g — >  122g
26g —- X
2,6x122
= = =2,937
0.5 =T Tios &
= \
0,5 IOOXLJ}_‘J' - PEPRRTY ; 352 5l
1,763
100x Zm——= 2 1
Y e
0,25 % 60 = J__g.}_)..eh
U |
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A i
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! |
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COOH COOH
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e [ S el £ g gall At 29
(Bl 07) s d i o paih
(1-1
/O i
425 | 05 | CH;-COOH + PCl; —» CHy-C~Cl + HCl + POCly
+ >
+0,25 (A)
o] 4'0
/ C-CH
0,5 @ + CHy-CZcr A - Hel
0,25+
(B)
OH
05 | CHy-CH-CHy M9 | ch . cH=cH, + H,0
170°C
(C)
Br
0,5 CHg - CH CH, + HBr — CHj, - CEH CH,
(D)
05 | CHg-CH-Br  + Mg 22N CH,-CH-MgBr
ls |
CH; CH3
CH,
0,5 CH, - CH - MgBr + &. CH3 R &.cH”
EHy @ O&Mgar CHs
OMgBr OH
C CH CH5 +H;O— cl; CH- CH » + MgBrOH
0,5 (l_.; 3
H3 CH3 éH3 CHsy
(G)
(2
0
4
CCHy o CH,-CHg
0,5 0,5 — + HyO
MgCl 3
0,75 0)25 CHs‘CEN + OI g —_— CH3-C=NMQCI (
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0.25 CH;-C=NMgCl + H,O — CH;-C=NH + MgCIOH
CH,-C=NH + H,O ———= -CH
0,25 3 2 @’ 4+ NH,
(1 -1
0.5 | 025 X : HOOC—@- COOH
0,25 Y: HO - CH, - CH, - OH
0,25 | 0,25 RS 5 el 1 5 ekl £ g (2
(3
KM
0.75 | o2s CH3_©_ CHy M Hooc—@cow + 2H,0
’ ’ H,0"
3 (X)
0,25 CH,=CH; + R-CO3H —= CH, -/CH2 + R-COOH
0
(I)H
0,25 CH;-CHy 4+ H,0 —= CHy-CH,
E / |
e OH
(¥)
(Ll 07) ANy pail
305 el ae Jsaad gt - (1
2x0,25 pH; = pRay ;pKaz = 2’38;9’ %2 6 :Leu
0.25 PH; :M : Asp
= pKap =2pH; - pKay =2x2,77-1,88
0,25 pKCIR =3,66
Kay + pK.
0,25 PH; =24 219 = ‘Lys
= pKa, =2pH; —pKagp =2x9,7-10,5
0,25 pKa, =8,9
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| pH; | pKag | pKa, | pKay Y} amaall
6 A 962 | 2,38 Leu

2771366 96 | 1,88

Asp

9,7 | 10,5} 8,9 2,2

Lys

COCH COOH

2%0,25 H,oN ——'——H H__‘__NH2

CH,
1
COOH

2x0,25 (L) (D}

: pH':l hk! S N

HaN - CH - COOH
0,25 |
c
P
CH, CHs

:;pH=pHi sl pH=6 xe
0,25

Hal - CH - COO-
c
PN
CH, CHs
pH=12 e
HoN - CH - COO*
o
Iy
CH; CHs

0,25

0,75
pH=9,7 3e Al alea a8 ge au i — (2

e o o o |®

[24@ e Lo o
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0,25 Lys — pHi=pH=9,7
ale Y ooy AT Jsiee o gl
0,25 Leu — pHi < pH
el Claill Y sale Gaeslls AT Gl gl Ll
0,25 Asp — pHi < pKa; <pH
o sad kil Y ale @il asa AT Gidle il o Wyl
iLys —Leu — Asp aball Ll dpall 440 — (3
O O
95 | 075 HoN - CH - & NH- CH- ¢ NH - CH - COOH
(CH2)4 (13H2 CH?_
NH, CH EooH
Pt
CA, CH,
: pH=13 e st s —w
O O
HoN - CH C NH - CH C NH - CH COO ~
0.5 (CH2)4 ?Hz CHz
’ NH, CH coo™
N
CHy CHs
-1 (4
COOH COOH . COOH COOH
i |
éH NH; + C=0 C=0 4 CH NH,
CH
T xops | (7022 CH2 (Ha), CHZ
COCOH COOH COQOH COOH
laall yle. | yen il syl ann A5l aes
0,25 (GOT) bl Ll 5 hind LS ol elaata gl 2 i and —ea
0,25 AR clay 31 D oy ta Y Cial
(dolis 06) : &N [ a0
aall Jee 3 ke g st =i (1
V?
0,25 W= [-Pav
V,
Vi ay
1,5 | 025 W =-nRT [Z—
=
VI
V2
0,25 W =—-nRT In—
1
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: Ny Dbl 20ad Jee s~
1N, Y sall 2ae
0,25 n =-2£:1 mol
28
T =25+273=298 K
0,25 W =—1x8,314x298 In 2033
2,445
W =-5704,82J
0,25 W =-5,7kJ
+
0,25 (NO (g *+ 120 3 —= NOz(  aH, =57kl ) x2
195 0,25 NZ(g) + 20, @ ——= 2NOC, () AH,= AH, +2AH,
’ 0,25 AH, = 180 +2(-57) =66 kJ
2%0,25 AH;> 0 o 3 el Gale Jeli@d -
:500°C ae Jdetanl ‘;JLLUT s (3
T
0,5 AHp=AHT + jAcpdT
2 * g
0,5 ACp=2Cp(NH3) - Cp(Ny)-3Cp(H;)
ACp=2(36,1)-29,1-3(28,9)
0,25 ACp=—43,6 .mol " K™
0,25 To =25+273=298K
0,25 T = 500+273=773K
AHT = AHp, +ACp(T -Ty)
AHq75 = —92000 43,6 (773~ 298)
0,25 f}H773 =—112710 1= —1]2,71 kJ
: 25°C aie Jelall AU adalall alall 6 5ol il (4
1,25 )
NHyq) + 505 —— NOg) + 3Hy0q  AH = 2267kl
AH =AU +AnRT
0,5 AU = AH — AnRT
0,25 An=(1 +%) ~(1 +%) =0,25mol
0,25 | AU =-226,7.10° —0,25x8,314x 298
AU =-226700-619,393
AU =-227319,39.7
0,25 AU =-227,319kJ
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