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Ldlal) ‘
(JsY) godasall) aY) jualic
goaxa | 3l
(Blis 07) Js¥ cmpai
(A el 3 gall 2K s - (1 AT
M,, —> 16x4 16x4x1
0,25 ") =M, = 16x4x100 _, M,,)= 88 g.mol”
100%———> 36,36% 36,36
00,75 A S Hall Alaial Cind Aapdall ala) -
R: C,H, =M= 12x3+5+2x16+12n+2n+1
0,25
88 =14n+74 = |n=1
0.5 CH3—C|H—COOH
(A)  CH,4
: (G) 3(F), (E), (D), (B) <lS)all dliniall Chua i_uz.n s (2
C—CH
5 (B)CHg (HI CHf—OHf (D) [::j (E)[:::]_CH: ’
02,50 | x - 3
0,50 Gt
(F) Br@C CH; (G) Br- Mg@C CH,
CH, CH,
sénalall 5yaldl Jelss S -1 (3
CH; CHy
0,25 nCHy;—C=CH, —= —-C—CH,
CH, n
2l Glasg (03) & (e OsSu P e aall (e ladate glac) -
o gm o,
01,50 0,50 ........ (lj_CHz_Clj_CHz_(lj_CHz_ .......
CH, CH, CH,
g O e
0.25 n=—tomre SN o =12x4+8=>M_=56 gmol”
Mmotif
0,50 = 142200 = | n=2600
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02,00

00,25

01,00

0,50

0,25

0,25

0,25

0,25
0,25

0,25

0,25

(M) 5 (L), (K), (J) Sl dlaidl Caai guall slasd (1 -1
ci

COOH
(1) CH—C—CH;  (K) ©
OH

O  CH; NO, O  CHj

Il | Il \
(L)©c~o—c|:—CH3 (M®C-O‘§—CH3
CH; CH,

1(2) pd) Jelill g =l (2
c b Jaxindl () dsal Y [5% —10%] o (2) @) Je i) 253
(BlEi 07) AN el
tAG, Y Gaesll ol A s -1 (1 -1
Imol AG,—— 3 mol I,
My, — 3M,, 3M, x100  100x3x 254
= Mg, = -
I 274,1

1

M, =278 g.mol™

tAG, #Y Jaeall Alaid) Caal Al alay -a
AG,: C H,, (O, IS8 e sed patia g Gl (aaal) of L
M,; =12n+2n -6 +2x16
278 =14n+ 26 = n=#=_8|
AG, : CH,-CH,-CH=CH-CH,-CH=CH-CH,-CH=CH-(CH,),-COOH

AT Tlal Jii 1Aliadls

M, = (11x12) +16 +(2x16)+(12+2)_
278-180

=7

14 B

AG, : CH,-CH,-CH=CH-CH,-CH=CH-CH,-CH=CH-(CH,),-COOH

278 =180+ 14X = X=

tTG aplall A [ 2l 38 il - (2

_ 15 L 20 L 65
Ii(E) - ﬁ Ii(AGl) ﬁx i(AG,) ﬁ Ii(TG)
20
Ii(AGz) =0 = mxli(AGz) =
15 65

150,45 = —-x274,10+ —-xI ;o =L, 1, =168,20
100 100

i(TG)
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02,25

01,625

0,25

0,25

0,25

0,25
0,25

0,25

0,125

0,125

: TG Ji).ugu\ ‘._?_"\)ﬂ :\:\S}J\ <1 J\;.J\ -
1 mol (TG)——6 mol (1,,)

Mgy —06 M, oM :100><6M02) _100x6x254
100 —— i, T i, 1682
M 16, =906 g.mol™’

tAG, Sl Gasall dliaidl dauall slay -2
M yesron T ZMAG, T MA62 =M + 3MH20
MAG2 =M t 3MH20 - M(glycérol) - ZMAGI
MAG2: 906 + (3x18) -92 - (2%x278) = MAG2: 312 g.mol_l‘
AG,:CH,0, =M,;=14n+32 =312=14n+32 = n=20
AG,: C,,H,,0, =]|AG,: CH,-(CH,),,-COOH
iTG apuadal) 3] Aad) Alaiel gl A0S -3

v A

CHy—0—C—(CHy), —CH;
0

CH—0—C—(CHp) —CH=CH—CHy—CH=CH—CHy—CH=CH—CH)~CHj
0
CH2—O—6—(CH2)7—CH:CH—CH2—CH:CH—CH2—CH:CH—CH2—C9

0
CHy—0—C—(CHy) —CH=CH—CHp—CH=CH—CHy—CH=CH—CHp-CH3
0 7

X
CH—O—C—(CHp) -CH3
o) 18

CH2—O0—C—(CHy) —CH=CH—CHy—CH=CH—CHy—CH=CH—CH—CH3
7

Ol s 8L sles S deadll 3 Jasiondl CalS) - (1-11
1(C) 5(B), (A) L) (aleadl R, glomd) dalas il -2

! 3
: A _ 2 _
(A): Rf(A)_ld " =|R; (4,=0.3
. _'w)_49 —
(B) Rf(B)—IT— 10 = Rf(B)_O’49
. _e)_638 -
©): Ry = FREET R, (4,=0,68
Phe : (C)| - |Pro: (B)| - |Glu: (A)| :(M) gl 438all 4yina¥) alaall -
(1301 g pH I s xie (A) i) Gaeall 351 anall 15 - (2
pKa, pHi pKag pHe pKa,
H3N+—CH—COOHOH H3N+—(|?H—COO ) H3N+—?H—COO " HN—CH—C00"
) OH: OH-
((le 2)2 T (CH 2)2 (ClH 2)2 H+H+ ((fH 2)2
COOH COOH Co0 COO
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01,125

00,75

00,25

00,75

00,50

0,25

0,125

0,25

0,50

0,25

0,25
0,25

0,25

0,25

0,25

:pH=8 e (jidsasall Cpizaall -a
H,N—CH—COO  HN—CH—COO
(Cle)2 ((lin)2
C0o0 "~ CoO0~
33l Ll
H,N—CH—CO00 "

(ClH )2
CO0 ~

PH = 5,48+ & ilieS 5ynglly Jondll dleal 20l pHY e -1 (3
pH. (Pro) < pH. (Phe) < pH.(Glu) : o
tonddl Dl (2 (0), (B), (A) dnel) palaall adlse -
- @ * )
Ak Cal elae] pe (a] LlaY) dis :Aada
tA-B-C afgd) U Gaa 1S (4
o) o)

Il [
HN—CH—C=-N-——C—NH—CH—COOH
(C\PHz)2 { E CH,

COOH ©

(U 06) il (il

: 250C mAHcomb (AI(CH3)3(C/)) @b‘.’\;\)“ d&\.ﬁ] g";du“j ‘JB:Q (I_I
AH__, =AU+ An RT
An,=3-6= —3mol
AH_ ,=-3161,52+(-3)x8,314x298x 107
AH__ .= —3168,95 kJ.mol™

: AH, (AI(CH,), ;) Bl apial¥) diine 2D I<85 il Gila (2
AH, :Z AH, (produits) — Z AH, (produits)
9 1
AH =3 AHf(CO2(g)) + EAHf(HzO([))Jr EAHf(Alzo3 ©) —AHf(Al(CH3)W))

comb

comb

9 1
AH; (Al(CHz)w)): 3 AH, (COZ(g)) + EAHf(Hzo(e))_l' EAHf (ALO, (S)) —AH
AH, (Al(CH3)3(£)) =3(-393)+ %( —286) + %( —1675,7)—(—3168,95)
AH, (AI(CH,),,,) = —134,9 kJ.mol™
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02,25

01,00

01,50

0,25

0,50

0,50

0,50
0,50

0,25
0,25

0,25

0,25

0,25

0,25

thhadl Jls) -f (3
0 CH,
AMEAICH ) oy Al—cH (1)

+2H + Al

3 C(S) o) 2(g)

®)

. 9 . .
3AH_, (C) ;E(H_H) AH_, (Al) -AH, (Al(CH)),)
s

3C > CH;—Al—CH; (g)

+ 9H, + Al

t L o sial¥) Jfne (D8 3 (C— Al Aall 38l Glos -

9
AH; (AI(CH3)3@)) =3AH,,,(C) + EE(H—H) +AH_, (Al - 9E(C—H) - 3E(C—A1)

- AH,, (Al(CH,),)
9
3E(C—Al): 3AH,,(C) + EE(H—H) +AH, (AD) - 9E(C—H) —AH; (AI(CH3)3@))
- AHVap (AI(CH3)3)
3><717+Z><436+330—9><415+134,9—62,3
(C-Ah 3

Vap

E

=1260,2 kJ.mol ™'

tV, ¢ Ty e IS plasad (1-11
V, =V, =285L| : il aaa 2ie 2y (b) Jsaall —
T, =T,=463 K| : 4l 3))) day0 e 23 (c) Jsaill -
tdendl Ol (2
P =" il bia die o (a) sl -

W,= —PAV
PV,= nRT, = P=

nRT, _2x0,0821x463 _
vV, 19
= —4x1,01325x10°(28,5-19).10°°

W,=— 3850,35]

P =4atm

W= —nR (T, - T,) 2kall Jlastisls Zela) Jis :Akiadla
W, =01 V=C" :&li aaa die o (b) Jsaill -
T=C" :aabsa day e 2y (c) dsaill -
28.5x107°
19x107°

W. =nRT Ln % =2x8,314 x463 Ln

1

W, =3121,58 ]

@Al Glaay Jlarinls (il clila) Ji :ddaada
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LMl
— (galﬂ\ g gall) LYl alic
gyt | OLF
(B 07) ¥ il
rilaaal) Zasal) alay) (1
00,75 | 0:25 M——16 16100
M = M= 1
100——27,58[ ' 27.58 58 g/mo
0,25 14n+16 =58 = [n =3
0,25 C3HO 1d ClS)all o3l Alenall dipall 4
((F); (E); (D) ; (B); (A) <hSyall Aliazall ol gl 4,1 -1 (2
I
5 CH3_CH2_C_H CH3_CH2_CH2'—OH CH3_CH=CH2
02,75 | x (A) 0 (D) 0 (E)
0,50 I I
CH3_C_OH CH3_C_CH3
(F) (B)
0,25 170°C xc C'_t:a).:ﬁ\ Uaea e Y (2) ?EJ Jelal) ‘:g Al USA:! L“g.ﬂ\ Ja:wjl\ -
1350 °C xic ALO; : s
()5 (D)5 (H) 5 (G) Sl Alesial) Coami sl slad (3
4 (I)H
ow 2 Oa Owa Oien
0,50 CH,
(G) (H) @ Q)
:(M) (L) «(K) «(C) bSyall Aliatall Coal guall ala) -1 (4
) 0)
Alow A ot
OH HO—C—CH,—C—OH
4 (®) (X) L)
01,50 |
0,25 HO_CHZ_CHz_CHz_OH
M)
H(P) _neadsall 3yelil) Ay Clis -0
0,25 My =(6x12)+8+ (4 x16) =144 g/mol
M, 129600
n= = = n =900
0.25 . =000
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00,25

00,25

01,50

0,25

0,25

0,25

0,25

0,25

0,25

(TG 2 pmalal)l SO ) gall ZESY alad) (1-1

LNV - 20%0.5
1000 %M 1000

M,, —> 3x56 gde KOH N 2,94 x 3 x 56
2,94 g de TG ——> 0,56 g de KOH TG 0,56

M, =882 g.mol"
el D 3 535 pal) sl gl se s (2
Imol TG—— xmol I, }:) X_5,3><882

4,6 TG—> 53¢ 1, T 4.6x254
() 3D),(O), (F) e JS Faa 2l -1 (3
((F) Sl Al pall AN Gloa

%56 =0.56g

M
29
HOOC - (CH,) ~COOH——H~ (CH,) —H + 2CO,

d=—>=M=dx29=3,45x29=100g.mol "'

OH™

(C) (F)

14x+2=100 = XZ%D x=7

CH, —(CH,);~CH, : & (F) <yl Zaya
{(C) el Al Alsiall Chos Akpaall i -
HOOC—(CH,), —COOH
:(D) mead) U Alaiall Chosi dkpuall - i -
:(D) mendl L] dulpall AESH i

M —— 64 d'oxygene 64x100
(D) — _ -1
=M, = =104g.mol
100g —— 61,53 g } D)~ 61,53 g

D; HOOC —(CH, ), —~COOH
_104-90 _
14

45+ 14y +45=104 =y 1

LR (D) (aaall ‘5_\\_\.1 FEETON
HOOC —CH2 —COOH

12 0 7 iiw
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00,75

00,50

0,25

0,25

0,25

0,25

0,25
0,25

0,25

{(B) aeal) (53aY dliatall Coai dapall z i) -
Imolde (E) —— 1mol deKOH

M(E) —— 1x56g M. = 1,16 ~116gmol”
LI6g — 56%0,5x20x1073 ) 70,5x20x107 H16gmol|

E; CH, —(CH, ), —~COOH
15+ 142 +45=116 =z=

116—60
=4
T

i (E) paeall @AY Aliatd) Caiai diall
CH, -(CH,),-COOH

e A Sl aall dadd) Caal dall -

o)

/

CH;—(CH,) 4—CH:CH—CH2—CH=CH—(CH2)7—C<
OH

LS Aagaie Jals )y al (gsins TG apmalall S (Y gatia (B) ol sl (4
(A) G2l paeall e Gitia A Basase
(B) ol aaal) Ayl A laa -
(G) + 3H,0 — > Glycérol + 2(A) + (B)

M, =18x12+2x16+32=280 g.mol ™
M T BxMy )= Mg T2M,, M

(G) H,0 Glycérol (A) (B) M . — 184 g.mol‘l
882 + (3x18)=92 + (2x280) + My, (B)

284-32
- 14 _il

CH;~(CH,) —~COOH aipall Jlosiad alla b &laY) Jis :Akiadls
i (B) 2l (aesll Aapa
CH3—(CH2)16—COOH K C,H,.0,
(A) ) Gaeall b LS GaSl @l e Gui 55553 18 4l (B) il (el
et TG apeslil) D ileinal Alatd) Coas Gizaall (5

(B):C,H,,0, = My =14n+32 =n

O

11
CH2—O—C—(CH2)16—CH3

O

CH—0—C—(CHy),—CH=CH—CH—CH=CH—(CH), —CH3
0
CHz—O—&—(CHz)7—CH:CH—CH2—CH:CH—(CH2) ,—CH3
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0
CH2—0—C—(CHp) —CH=CH—CH2—CH—CH—(CH2),—CH3
o) 7
0,25 CH—O—C—(CHp) —CH3
o 16
CHy—O—C—(CHp) —CH=CH—CH)—CH=CH—(CH2),—CHj3
7
-11
00,625 1 (B) Sl daa s -1(1
(B) : CsHs —(CH,), —NH,
M(B):(6><12)+5+14n+(14+?21 o
0,125 _ _ — 7
Mg, =91 +14n =121= n= ” =2|
i (B) «Sdl) s
©/CH2_CH2_NH2
0,25
TA] s Gaeall Alaid) Caal draall gl -
H2N—(|3H—COOH
CH
0,25 | ?
00.625 tA, Y] Gaeall A sl A Glus -1 (2
’ Imolde A, —— 2 moldeKOH
M — 2x56
025 % W =BT 133 g mol™!
1,37g —— 56x20,6x107g 2 20,6x10
(ot Ay ueY) Gaeall dlaid) Chial daaal) slad -0
HZN—(IZH—COOH
((leZ)n
COOH
MA2 =(3x12)+14+(4x16)+5+14n
133-119
133=14n +119 > n =———=1
0,125 14 1
tt Ay ) Gaeall laddl Caal Al
HOOC—CHyCH—COOH
0,25 NH,
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00,25

00,50

01,75

0,25

0,125

0,125

0,25

0,125

0.125

tAy ) Gaeall Aiaddl Chal dipall bl (3
faas delall Aales e
H2N—(CH2)4—$H—COOH
NH,
tA, ) Gaesll Alaid) Caat Axpall clle] (4
TA, i) aeall A el ABSH Gilua -
Imole de A, —— 1 mole deN
M,, — 14 14x100
4 = M, =—— =131 g.mol™
100 —— 10,68} A+ 10,68
lgites Axadie R Agilall ALl (R Zaslal) Al 6 050,<0 @b aae 7 il -
CoHypiy fet Aeladl
HZN—?H—COOH
CnH2

n+1

M, =12n+2n+I1+13+45+ 16 = 14n+75

4
131-75

= -4

7 4

A Alatl Cial 43ua Asn cilSlae 4 41 3 Ay i) (meall -
HZN—*(IZH—COOH
”tIJH—CH3
CH,

|
CH,

14n+75=131= n

(P Alaiall Chal Lapall 2l -1(5
P: (-2-3)-
O Bl ApaY) alea) ey B 0 i) a1 dlay Gaen i) il o Lo -
Ay 22 SudY) el

Aophall Linel) Gabaal) s B ) Zpamad) Jadg ) Qo e gal) il of L —
Pl Al agal) Caad dauall
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01,00

03,25

0,25

0,125

0,25
0,25

Q i Q
H2N—(I:H—C—NH—?H—C—NH—(IJH—C—NH—(EH—COOH
G & iy
3 2
COOH
\CH3 NH, @
. d}dﬂ‘ G)-A\ —_ Q.J

p P, P, P Al
Pt P3++ P2+ P1++ pH:l Qe
P-- P; P; - P- pH=12 e

(L& 06) : Gl (o pal
)Y lidld Aliadal) Ca gaall (1
CH;CH;CH;NH, CH;CH;-NH-CH,

CHy CH-NH, CHy-N—CH,
CH, CH,

rilabaddl 23350 —1(2
A el (<) il sag) —

9 1 AH(C3HgN(y))
° 9
3AHyh (C(S)) EE(H—H) E Ny

3Cg T 9Hy, F

3E

9E

(N=N) Cc-N) (C-H)

: : 9 1
AH =3AH_ (C)+ —E, , +—FE
2

f(A) (H-H) 2

£(A)

o 9 1
AH =(3x717)+ (5x436) +(5><945) - (3%292) - (9% 415)

AH _=-255kJ.mol”

f(A)
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01,75

0,25
0,25

0,25

0,25

0,125

0,25

0,25

0,125

0,125

0,125

0,125

0,125

0,125

25°C xe AH, Jelal Uil s -

AH, =AH,(A,)+3AH((H,0),,)—AH((NH,),)—3AH ((CH,0H),)

()

AH, =-25,5—(3%286)+46+(3x239,2)
AH. =-119,9 kJ.mol™!
ol 2l 8 el - b —
An, =1-1=0
AH, =AU +An RT
AU =AH; - An  RT = |AU = AH; =-119,9 kJ.mol "'
:a)aY) el Aales 433150 -1 (3
C.HN. + 2o, — 3¢0 P10, + LN
3ol * e 20 T 5P T 5 M)
:25°C xie A Yl Glpial ol alag) -0
AH . —ZAHf(Prodults) ZAHf(ReactlfS)
9 1 21
AH,, =3AH.(CO,, )+ A (H,0,) + AHf(Nz(g)) AH{(C;HoN ) - AHf(oz(g))
AH_ , =3(-393) +— ( —286)—(-25,5)  |AH__, =-2440,5kJ.mol '
1120 °C xie A, cpa¥) Glia) ol Glea -2
| ACp AH,,, ACp TK)
298 K 373K 393K
373 393
AH,,; = AH 5 + ACp j dT +AH 11,0, + ACh, j dT
298 373
~ 1 21
ACp =3Cp(co,,)) +ECP(H20(Z)) +ECP(N2(g)) ~ CricyHgN ) _:Cp(oz(g))

9 1 21 —
ACp =337, +—(75,3)+(29.1) = (91,8) = ~(29,4) =| 218,55 J.mol ' K™

9 | 21
ACp, =3Cpcoy,) * ECP(Hz%)) " ECP(N2<g)) ~Crcygng) TCP(Oz(g))

9 1 21 a—
ACy, :3(37,1)+5(33,6)+E(29,1)—(l37,9)—?(29,4)= 30,9 J.mol ' K™

AH,; = (—2440,5) +218,55(75)x 107 + %(40,7) +30,9(20)x 107

AH,o, = —2240,34 kJ.mol ™'
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