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AHf = +52.3 9 Lol ams Lie
CoHs (g A
AH® R = 8.314 JK .mol
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:25°C wie AH®; d810it (o3 Lt ladl caust 250 SL¥ Bt Walae 5l -2

CyH + ...O — 3 HZO + CO2 AHor = ’)
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1O Lele
HO
1) CoMe o+ Hy = G AH®,
1 °o _ -1
H + 0,  —» HO AH®, = -242 kJ . mol
2) 2 (9) 5 2(g) 27 (9) 2
’ 0 = -1
3) CoH —0 _ > 3HO + 2CO AHC. = - 1559.32 kJ . mol
) Cofe ) v 502 20y 2 (g) 3
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H:1g/mol C:12g/mol O:16 g/mol  Tvap 20 = 100°C AH®ap (H20) = + 44 kJ / mol
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PP3Cal CO2 @ H20 ()
AH (kJ/mol) -303 -286
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AHsup () = 717 kJ/mol
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4) <j>CH2 CH,-Br + Cly _w o <j>c|-|2 H(I: COOH + HCI
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KMnO,
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+ pKay Ol -7
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OO JeeCluunes JOWY Jode® oot AN alall Caad dual! -0
o 0
0.25 | H;N—CH— C—NH— CH— C—NH— —CH— C
CH, H2(|3 CH3 ‘OH
@ $H
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o) o] 0
0.5 1 Il Z
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O3 b A (3 i
AT (PYSURURN-TS fyX SYPPRE |
0.5%2 | 2KBr + H,S0, — > 2HBr + K,SO,
C2H50H + HBr —_— C 2HsBr + Hzo
nseseall pola Y .2
025 .@AM!MU%% d-m‘jl@qa" -
0.25 A ae uaxd Jolate ngY!Mﬂ!@é@.&,«éﬂ@u;j: )
0.25 - razalt Wi 49 3 ol G de : B Glos padl (B Sy sl (de 59 -0
0.25 (Grdlaxio ;e Goil) ALY+ (0 (nledt adall Ge il a9 s Jaly foewd (A0 ilealt -&
sdalll ae oceall b W1 3
i}b Aoealt d.c\.'a:u.ﬂ -
m 20
0.25%2 | Nyg, = —2- =——=0.168mol
M 119
m (pure)
C,HOH
0.25 | Ng i on =l
C,HsOH
Me, i 0n (Pure) = Pc,n,0m Ve, H0H (pure)
Vv dev
— do _ C,HsOH (pure) 100 — VC HLOH (pure) _ C,HgOH (sol)
v 2isnep 100
C,H50H (sol)
Pc,H.0oH
=0 =—""=—= pP,n,0n = Prod
Ph,0
Proxdxdxve OH (sol)
0.25 | = Me 1y on (Pure) = P .0 Ve, HooH (pure) = 100 —
Me yon (pure) Py 0 X dx dOXVCZHSOH(soI) 1x0,8x95x30
0.25 | = Neyon =y - 100.M T 10046 0.495mol
C,HsOH 7 CyHOH .
Nehon — Xy =0 = X¢ =ng yon =0.49 mol
n -X,=0=X,=n_=0.168 mol
KBr KBr
0.25 || Xt c,meony ~ X xen domall 58 Agwligd! ag - dia
1 o8 lgude Jamilalt il foce ! B ¥ g, WS -0
0.25%2 ~ Myc,hgery _ _ _
C,H-OH + KBr —————» C,H-Br TEYON (I |
imol 4 1mol
M(KBr) — » M(C,H5Br)
MKBr)  » m,(CyHsBN)
0.5*%2 mKBr'MCZHSBr _ 20109 n

m 12.2
m = 18,329| Rend= —2x100= —=x100 =|Rend = 66.6%
th (C,HsBr) M 119 9 . 1832 o
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O3 ESE o yacid
0.25 L AL letie el ¢ pwdid ialad: alait gy .1
H CH,);~COOH H H
05 NVt N
c=cC c=cC
/ NI
H3C-(CHa)s H HsC=(CHz)s  (CH,),—~CoOoH
Trans Cis

DG 3 iakell caad pualt .2
0] O
0.25%2 H2C—O—§—(CH2)7-CH:CH—(CH2)7-CH3 H,C—0-C-(CHy);-CH=CH-(CH,);-CHj
(|3H-O—|(£-(CH2)7—CH:CH—(CH2)7-CH3 ?H-OHO
H,C—OH H,C~0~C-(CH,);~CH=CH-(CH,);-CH
:AB,C (olas M liale 'l i uall sloeyf i .3
TG + 3H,0 > Glycérol + A + 2B
C I laall Caad (rdualt
My =M, o, =12n+2n+32 —100%
12n — 68.35%
12n.100 = (14n+32)68.35 =1200n —956.9n = 2187.2
0.25| = n=9=¢C,H,,0,= CH,—(CH,), —-COOH
D J Azl cand pdual!

n. = r]NaOH mD _ mNaOH

’ 2 Mo 2My0n

025 = Mo*Myeon _ 2x1x40 [y g7 79/

g Myaon 0.426
= M (Hooc - (cH,), - coon) =187.79g / mol
= 2M ooy + (M +2M,,)x =187.79g / mol

025| = 245+14x=187.79= x=7= HOOC—(CH,,), ~COOH

B I laiell il {riuall

0.25 | H3C-(CH,);—CH=—CH-(CH,),~COOH % H4C-(CH,);,-COOH + HOOC -(CH,),-COOH
B 2 4
A I Masal) Cauad paall
(s —1g h
: TG 3 Il gt Alisadt  Liiul
3M KOH - I\/ITG
3
0.25 || M., = Mo _ 356107 8589 / mol
> Is 195.8 <
li  —100g : TG 3 s Laall Taslg 31 sue 7 it
XM, = My,
li.M 59.20x 858
0.25 || X=—-"F-= =
\_ 100.M,  100.127.2 _J
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0.25
0.25

0.25

0.25

0.25

0.25

0.25

A 3t gal) AL die
Glycérol +2B+A=TG +3H20
M,=M, +3M,,, —2M; -M

M

Glycérol

=929/mol  M,, =18g/mol

Glycérol

Mg =Mcu2n202 = Mcigraao, = 2829/ mol

M, =858+3x18-2x282-92 =256¢g/mol
CnH2n02 jelalt dlds pudia A bl paend! 5o (Wash oo $sim) B G 5tge e g5 TG i e

M, =M, o =256g/mol

12n+2n+32=256=n=16

=A =C,H,,0,=CH,-(CH,), —COOH

2 oAl dde -0
-&
0 o)
M= 05 (CHyCH=CH(CHICHs 2 Na" 0—C-(CHy);-CH=CH-(CHy),CH, 2§~ O
0 A ’ 27 + HC—OH
CH-0-C-(CHj)14 CH, * 3NaOH —— .
9 Na ,O—C'(CH2)14CH3 HZC_OH
H,C—0—C-(CHy);~CH=CH-(CH,);-CHj
-
I hal le +—52 le; +—1 la +—3 la
S, — DG G A E
* 100 100 100 100

Mpe =Mgy +2Mc o, —2M}, o =92+2(12.18 +34 +32) —2.18 =620g / mol
M. =M = 2549 /mol

ClGHSOOZ
M palmitique (A) = MCIGH 320, = 2569 /mOI
—> legg =1lspg /1 lag, =0 N
le,c =19
2MKOH - IVlDG
leys = Myon _ 256 =(180.64 Y,
My, 620
(= le.=ls, Il lag=0 )
lers —1g
3MKOH - MTG
3
3Myon _ 3.56.10 1195.80

MKOH _)MA

1o - Moy _56.10° |

X 218.75
M, 256
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0.25

0.25

la, =19
MKOH - I\/IE
4~ Mion _ 56.10° |

|
= M, 254

I, = ﬂ180, 64 + 2190.80 + 1 218.75+ 3 220.47 =195,80
X 100 100 100

100

220.47

3

: & G e

0.25

0.25

0.25

0.25
0.25

0.25

0.25
0.25

0.25

0.25

0.25

0.25

0.25

(Lot Hess 59308 s AH, Jranalt aleyt .1

AH; = Z Vi AHf produits — Z Vi AHf réactifs

o

AHy = AHy ¢,y — AHp cpn, ) — Al 1y
AH; = —84,68 —52,3-0
AH; = —136,98 k] /mol

1Rl e e fodgel! By ot Gl .o
QV:AU = AHl - An’g' R.T Ang = Z ngproduits o Z ngréactifs
Q.=-136,98.-(-1).8,314.10°.298 Ang=1-2
Q.,~AU=-134,502 kJ/mol Ang= -1 mol

1 25°C e AH. gy GU¥ 310 Jo il uitiadl s .1
CoHygt302q —  2H00)+2C04q) AH,=?

CoHygtHzg CaHs(g) AH; = —136,98 k] /mol
(-1)x (Hp,, + % O2ie9 — Hz0( AH, = —242 k] /mol)
CoHg )+ ;702(g) -  3H,0+2C0Oyq  AH; = —1559,32 kJ /mol
(-1)x (H,0, —  Hy0q AHyyn,0) = —44 kJ /mol)
AH, = AH_,,., = AH; — AH, + AH; — AHp 4,0y = —136,98 4+ 242 — 1559,32 + 44
AH.,., = —1410,3 kJ /mol

W 0 AHp =-1314,78 KI/MOI 3yt 3 jamy 3 i (3a¥W1 3kt ot it (o Ceales 131 &2
C2H4(g)+3 Oz(g)  ——— 2H20(|)+2C02(g)
: (T > Tvap (H20)) ge T orasd slmyt v/
b LTS Cagdpsm WBMe ey Tvap = 373K e Juh laM I ALl (o 8l pdtS HoO Lot

AHr=A Hy, + [ ACp dT+ 2 AHvap (H.0) + [, . ACp,dT

ACP:Z Vi CP produits ~— Z Vi CP réactifs

ACp, =(2.Mu20.Cprzo (I) + 2.Mco2.Cpcoz (9) ) —( Mc2Ha-Cpczna (9) + 3.M O, .Cpo2 (9) )
ACp =(2 x 18.x4,18 + 2x44x.0,86 ) — (28%(15,5)+ 3% 32 % 0,92)

ACp,=94,44 JIK . mol

ACp,=(2.Mn20.CpH20 (9) + 2.Mco2 -Cpco2(9) ) —( Mc2na-Cp cama (9) + 3.M 02 .Cpoz(9) )
ACp,=(2 x 18.x1,86 + 2x44x.0,86 ) — (28x(15,5)+ 3x 32 x 0,92)

ACp,=10,92 J/K . mol
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0.25 [ AH7 = A Hyog+ ACp. (373 — 298) +2AHvap (H;0) + ACp_ (T — 373)
T:AHT_AHTO_ACP1(373_298)_2AHvapH20 +373

ACPZ
-1314,78 10"°+ 1410,3 10*° - 94,44.(373-298) - 2 . 44 . 10™° +
10,92

T= 373

0.25||T=413 K = 140°C

+ 298K e AHf CoHa(g) wiluss ¢ Jgutaedt Oldane e slaie Wl 3
CoHag + 3025 —  2H,0()+2CO04q L
025 | AHY = AH omp, = 24Hf 0, + 24Hy co,q) = AHy c,1,,, — 34Hf 0,
AHp 1, = 24Hp 0, + 24H 0o, () — AHcomp= 2(-286) + 2(-393)+1410,3
0.25 | 4Hf ¢,u, ,, = 52,3 k] /mol

+ CoHu(g) (5321 (58 C=C (st 31 JE245 (ABls wlu -4
ZC(S) + 2H, (9 > C2H4(g)

0.25

2AHqup (o) 2EH-n) -E(c=0)-4E ch)

v \ 4

0.25 | 4Hf c,n,y = 28Hsup (o) + 2E-1) — Ecc=c) = 4E(c-n)
E(c:c) = 24Hg,, © T ZE(H—H) - AHf C2Ha(g)
Ecc) = 2(717) + 2(436) — 4(413) — 52,3
E(C:C) = 601.7 k]/mol = AHd(c=c
0.25 AHf(C:C)z - AHd(c:c) =-601.7 kJ/mol

—4Ec-p)

6 o dilat/pazcello/Cuslysi/slge/ 395/ dlis/Alauzei/ 0136 [osisy (i eisy/caalll ae/wisbe/ b/ Jly ikl
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A g adset T Tula M solic
O 6 Jo¥! et
: X I nslal adualt sty -1
CrH2n0 sttt (o Tralalt didus 9 (et 962 U ske 281 po Jolay X wia palt G Loy
161 M L oy le00 :
0.25| 0% 100% =222 /28/mo
2Xx |[M=14n+16=72 - n=721‘416=4 - C4Hs0,
: AT ggxall aus,wm@_a@s&an Ayl -2
Qoo @r"H - oa
F
0.25 o o 0
X I u Co
12 @C\H ©/ © i NH,
MgCl H,C
CI @ 3 CH3
.M, N,O, PABA fuo sl go Oe it ibulus ryliiss -3
(0]
g
~H LAM, CH,-OH CH,-OH
_» H,S0,
©/+ HNO; —
0.25 ON
X F M M 2 N
4
CH,-OH COOH
CH, OH LAIH CH,-OH 2%y ero,
2804 1y
PABA
t M s alt Slaai PABA G pal! 5l -
0.25 =Sl (R JON PR PP SA Y P (- JOX TN (X £ PO
COOH
05| N O @ % + m Hy0
HoN
- OBy (00 (950 hawg alade .o
(0]
0.25 C NH lcl
1 e 9ot 10T B pabd anvy 3 Ol O
M
0251 n= "B M errs0n=TM g +5M  +M g +M , =119g /mol
mono
0.25
e 142800 1200
119
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o7 zg:tm‘ O o

AB Gudemxlt M bl Adualt sty -1 L
JEI (e Ao e (e 968 pde Jawy 8 KMNO, 31 ae Jaolayy W A o Loy : A Do szl -

CnHZnOZ
1mol (A) - Amol kon )
M(A) 9 M(KOH)
m(A) -> m(KOH)
_ M(KOH)x10® _ 56x103
M(A) = o= 2187 = 256g/mol

A: C,H,0,2> M(A)=14n+32=256 2> n=16
1 o0 A T Mazelt Caad iall dyle o

OH
/
0.25 H3C-(CH2)14—C\\ A 1 CyH30;
Lot + B fdo st -0
OH  Ho OH
B MO, _ hi-(CHp),—C. +  C-(CHyYn-C

H,SO, AN / N\

0
M=14n+90 =188 - n=7 3N 3ot
t o0 B hduo o miiciu dte g

0

0.95 | HaC—(CHy);—CH==CH—(CH,),—C—0oH B 1 C1sH30>
DG bt il AL Abaze e {rdal -2

0
]

H,C—0-C-(CH;)14-CHj;

0.25 HC|)~O—IC‘)—(CH2)7—CH=CH—(CH2)7—CH3

CH2_OH

DG iy SUEY 1 3901 By 1S Gaaid (i )3 Ol -3

: IS Ol -
1lmol (DG) - 2mol (KOH )
M(A) - ZM(KOH
19 > ls.10°
| _ 2X M(KOH) x 10°
° Mpg
Mpg = —2Myy0 + Mgy + My + Mg 2> Mpg + 2My,0 = Mgiy + My + Mg
M(A) =256g/mol , M(B)=282g/mol , M(Gly)=92g/mol
Mpe = 92 + 256 + 282 — (2 X 18) = 594g/mol
2% 103 x 56
0.25| [ = —so4 188.55
1 Olus -0
1lmol (DG) = Imol (I, )
M) > 1M(l2)
100g > I
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0.25 M(I,) X 100 xn 254 x 100 x 1
I = = = 42,76
Mpg 594

1C A (aemxl! lac) agesett i yd Ol -i-4

97 3 I5(Y) — 0,971,(DG)
I5(Y) = WIS(DG) + mla(c) - [L(O)= 0.03
189.45 — (0,97 x 188.55
0.25 | 3 () = (o 3 )=218.55

: Cd ) (aemll lase cawald! auall Sloesf-o
1mol (C) - 1mol (KOH )

M(C) >  1M(KOH)
1g > ls.107
1 x M(KOH) x 103
M(C) =
Is
M 56 x 107 M. = 256g/mol
=— > = mo
© = 21855 c &
M(C) =14n+32 =256 - n=16
. I
0.25 C: CH30,  Hyc—(CH,)(,—C—OH
:Jutatt 2o A,B,C,D,E,F wouasi -1-11
a A
) o . ) o HoN—CH—C
(P) dtaedt (3 (s sur ) s ol Sy A0 GG H,e  COH
$H
S o - - . 3 * eees - - (6]
JSAAd jgawsall T ge Oapmwl! (OH) 3 Aegeme Jelall AW (o pudt un. o B
> Py ZAAN N
O b9 aiugd GH OH
/OH /OH H2(|)
O:C\ OH 0=C <’>H OH
[CH=CH,-OH + HO—P—OH ———> CH-CH,-O—F—OH + H,0
H,N g HoN o
Y H,N-HC-COOH | C
ot (C|:H2)3
HOOC-HC—(CHp)g~NH—C=NH + 2HCI ——> HOOC -HE—(CH)s~NH—G=NH, NH
r‘\le NH, NH; NH; C-NH,
0.25*6 NH
-ioocéH CH OH D
PKal 4+ PKa2z 2,21+ 9,15 [ 2@
PH; = = = 5,66 NH,
2 2
EXWEOIE H,;N—CH—COOH | F
i HaC
Hooc—cle—CHz—COOHﬂ. H,N—CH,-CH; + CO, COOH
A
NH, ~
= ‘ . - e - A - -
@—CHZ—HQ—&OH phe GE¥Y Juid: E 90 Laciell ¥ (Sextl die o
NH,

A dlac/pencyllo/cuulysi/)llgo/ s 9mum/ i/ Alu>gi/el38 /osisny gl webny/ciiblll ye/pisbe/ b/ Jlyi 35l
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1o Padiondt Jotal faopch 2
- (R (9t 5 9¢ka SRty (+) Iamlmal Dol s Gygu 2llsm <

0.25
*2 - AT (87 5 96k STl (+) Vrpbomal Vel + Sy ya9l 50 alilsn <
A ; C et cadual .
095 . gl Glas Sl paes 1 A (et
'*2 cgield s el jaes: C aext
XY Z W 3 liazedt caad powal! -i -5
H3NtH(‘)—COOH @Nng-coo\@N—Hg-cog@N—Hg-cog
0.25 (CHy)3 (CHy)3 (CHy)3 (CHy)s
e NH NH NH NH
C-NH, C-NH, C-NH, C-NH,
> H > NH
N N[z /
t (G W1 ) C et (aeaxtt PHI Jra® almat-o
PKa2 + PKaR 9,04 + 12,48
0.25 i = 2 = 2 = 10,76
. ] :PH=5,6 e 3kudf jrdoal! -Cs
H,;N=C-NH-(CH,);-HC—COO PKal4+PKa2  2,1749,04
0.25 2 , ( 2)3 . -— pHe _ a a — — 5,6
H,N NH; 100% 2 2
0.25 pHe < pH <pHi C" Ui Lle gy salgn o1 PHI 4l -&
: alaiall Jolxadt PH hau® auxs -i -5
PKal+PKaR 1,96+8,18
oe | PHiI(Cys) = 2 - == ——=507 > pH=507
' A VTVEN e RONEE
025 | (¥ S
3*
pH electrophorése= pHi (Cys) =5.07
Lolad 7 + EIEN S petlt
A
iJexd (1o il e lknsd A
.(T. Isotherme ayLsg 3l Jgmi) TS Sl 5yf o Ay d i Jge3 A — B
0.25 .( T.Isochore ;3593 Jgoe3) VS8 Coly ams e Jge3 B — C
: . T. Isobare slgjul Jo=e3) PSS oty dadds die Jom3 :C — A
3
Pceay ,Vem), Tewy Teky Tak)  stxst .2
PV _4x101325x10°x5x10° il el S 401 05318 G
0.25 A== 1x 8314 = 243. PyVy =nR.Ty :(A) addl Lie
0.25 Ty =Tg = 243.754K Tt Lo Jexi A — B Jexitt :(B) il e
0.25 Vg =Ve=10L VS Lo Jomi B = CJgxitt
4 o dlae/ oz gllo/Cuwlyi/ s Ml go/ s 390w/ G/ u>g/ o136 /0 e8sy (/D ebsa/ bbbl e/ pidle/ yiub ga/ Jlyi Biilwll
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0.25 Py =Pc=4atm P Lie Jems :C = A Jex
0.25 PV, 2x1.01325x10°x10x 1073 e67 490
C7 nR 1x8.314 -
P (atm )4 wH = f(V) oledt a3 .3
4
0.25
X
3
2|
5 »
10 v (mL) ZAUCA‘ QBC ‘WAB &nd&ym -4
Tt e Joaxi (A = B Jgxit
0.25 v 10
x Wip = — nRTan—B = ~1x 8314 x 243.745In— = —1404.65 ]
2 A
veste e Jexi:B — C Jeaxitt
0.25 3
X Qpc = nCyAT = 1% - X 8.314 % (487.49 — 243.745) = 3039.743 ]
2
¢, = 2R :
0.25 P2 by =3R
CP_CV = R PCSte A:LGJQM“S C i A JM‘
0.25 3
0.25 AUcy = nCyAT = 1 x5 X 8314 x (243.745 — 487.49) = —3039.743
Byg ol IS 3ase Yoyl poxtt (Sl dll Jo¥1 iiadl aad .5
sl
0.25 | AUeyeie = 8875 + AUpc + AU, 0
0.25 | AUgyee = 0 +3039.743 + (—3039.743) cycle
Al
0.25 Vor = 25mL VbE 301t s g Lt .11
0.25
0.25 T, = 20°C 1T 3ysodt aamy & g7 Lt .1
Teq = 26.5°C log (IS Byl aamy s 7 Ll 71
daaal Jelad IS W alead! 3yt e wilus .2
0.25 . _ _
XQi=0 = Ca + Qnaor + Qrict + Qreut =0
MaoH - CHzo - AT + My . Chzo. AT+ Qpewe =0
e ladt ST gl Jolomall Al pciad
0.25 (MNaoH + Muci). Chzo - AT + Qpeyt =0
' Qneut = - (MnaoH + Mucl). Choo - AT Qneut = - 1360.125
Qneut =- (25 + 25). 4.185 . (26.5-24)
SUP it/ pancelle/Cunlyiil s gal 350/l sl o155 /rgisny o ssisny bl sic/pislic/ g/l islul
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1Y Y gadt AN Iad W 7 LU 9 ¢ Jyuallt (ol gadt By poedt il 3
0-25 Q _ Qneut _ _1360.125
P T 1x25x1073

0.25 Qp = —54.405 kJ = Qp = AHyeye = —54.405 kJ /mol

L}g)".“‘.gu Bl
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