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2 doaal) B Agaa s A cllira pa Aba € (0 0,2 Mol 4
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R =0,082 L.atm.mol*.K*=8314J. mol*. K?* : b=
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3,19 — 1,12'. 3

My,

SRR —» M, =31 g/mol

M, -17 31-17

= —3» n=1
14 14

=14n+17 = n=

CH; - NH, : ilais diaidiuwe = CHN : (H) o3 ddanall dapall =

s (X) SSua pians B (H) oY) JAN -2
:G,...D,C B, A <l all dladall dinal ual) G (i
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CH;-OH + KBr + H,S0, —— C,H;-Br + H,0 + KHSOJ
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: Al Jasl aaa Gl

D°. V _ 96.15
D°=¥-100 => Vpure=T°°’“ => Vouwe™ — 100 | Voure = 144 ml
com

P + 481 Jgasl ANC Cluaw
d=p— =2 p=0d.py

mHZO }3 Mpure = A+ P 1120 + Viure
=— =>» m=p.V — =
P= Mue=0,8.1.144 = |m 11529

pure —

: ENgall Jac Cllia m

m m=11,52¢g 11,52
Tm N=""26
M Moo =(12x2)+(1x6)+(16x1)
=469/m0| = (n CZH60=O!25 mOl]

Al bl o Jaanti ¢ (RS 4 gia duad ) P 3,9l85S 96° Al g2l Aigall L) ¢jSay ; Aliadla

diliia KBr 9 CoHsOH Aleliiall 3l gall 4y sia giiiaad) CBlalaall Gf Lag.s daal) Joliial) zlidiul — (g
CoHsOH i) Jsash sa aaal) Jeliiall € Ncopson < N Ker

[ _ M consBr (exp) 100} A jail) 393 38 b 4

M coHsBr ( theo)

: M CoHsBr (exp) e (0
m=d.p eV => mM=1,46.1.13 =

£ M CoHSBr (theo) P -(%

1 mol de C;H.OH.. —— 1 mol de C,H.Br

_ mCZHSOH ' MCZHSBr
mCZHSBr(theo) -

Mconson ————= Mcouser
N
Meops0H M copsRr (theo)

Mconson
Meapson = 11,529
_ _ 11,52 . 109
Mcopson = 46 g/ mol MeopsBr (theo) — 16

Mcopser = (12.2) +(1.5)+(80.1)
=109 g / mol
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57 3.100 —>» |[R=69,6 %. 3944l Glea (7
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(Blai12) AU G il poaual (2022 sk ) SV £ s 5all

:AGy 3 AG, < TG (e sSiall B NI ey Ll - |

(S0 madid)) - ) i) JS Gueal da ) (M) = KOH bl ALis g‘} 2 (18) Cmal) Ady B iy i -1

Al Balall (e 1g (8 B35 sall Bad) Aiaal) (alaaY) 5

:(05mol/L) KOH dslae 142 ml = AG; 2l gaaall 4a 29 Jpxi -2

R;-COOH + KOH — > R;-COOK + H,0  : Mag: Adsal) alic)) s — (i
((daaxdl) 1) Bl adadl ale =

- Mac1 ' m
Nacr = Nkown :mz(C.V)KOH —> ‘ MAGl=ﬁ ’
-V)kon
—> M, = 2 —> (M,5, =281,69 g/ mol |

05.14,2.10°3

(x=1) 3aalg i :AG; el Lygiag Al Ade Laal) Jay) g ) 33 (@
e g3 SN ALY (aalaal) aae Jiay g

;mggﬂ\@uiu&e :Alew\MJM\M\-(G

¢ Baalg ddelae dayy o g ging audia & A3 el Lale ; Alagall iy ) dipal) =

2 sl (e Adda
(CoHzn2O;)  ; (x=1)5)(CoHn0;)

Mpg: =12n+2n-2+32=14n+30 =>»N=—"71/— =",

MAGl B 30_ 281,69 '30 :

: AG1 (R Gaeall Alanal) dial) 4le

s Alaial) Cial dal) =

[ CHz - (CH,); - CH =CH - (CH,); - COOH ]

:(li=2741) 39240 8 5 (la = 201,44) 4 gan 4y B dlliny AG, (A0 gaeal) -3
: Mag) 4l gall A Gilaa (]

1 mol de’AG, —— 1 mol de KOH
— > 56.10° mg}lM _56.10° ’
AG2 —

MAGZ

lg — la la

56 . 10° -
2= i = (Mg, =278 g/ mol|

s paaal) L ging ) dielaaall byl g ) 238 s (2

1 mol de AG, —— xmoldel,

M aco — = X.254 g X_MAGZ'“
100g —— i ~ 100 . 254

X = 278 .274,1
~ 100 . 254

Cp :3A% g5l e dll Lle ; AG, sasall Aabal) Cinal g Alayal) digual) -(z

CnHan20, (| x=3] s dlaaal) Al Al dual) =

=> (x=3]
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M - 26 -
Mpg, =12n+2n -6 +32=14n + 26 =>»n=—"2 =27§426 —> (n=18]

: AG; 2l Gaaall Alaaal) dial) 4da

;M\Mw\%

[ CH,-(CH,),-CH=CH-CH,-CH=CH-CH,-CH=CH - (CH,), - COOH ’

: (TG) (Y & pulil) L gy ) AG2 9 AGL (e ciliy sl a0 Flitini - 4

I\/IGIy + I\/IAGl + MAGZ + I\/IAGX = MTG + 3 MHZO

Mucx = M1+ 3 M0 - Mgy - Mpgi - Mye,

Mgy = Mcapgos= (12 X 3) + (1 x 8) + (116 x 3) =92 g/ mol
M ,cx = 880+ 3(18) - 92 -282 - 278 = 282 g/mol
AG, (nals s i s AG) (a Caiia G4 5 (4 Ay (AE 3 sl =

s (TG &y puttal] Likaall Alaial) Cinal fnnall -5

CH,- O - CO - (CH,), - CH = CH - (CH,), - CH,

‘H -0-CO - (CH,),- CH=CH - (CH,), - CH,
CH, -0 - CO - (CHy); - CH = CH - CH, - CH = CH - CH, - CH = CH - (CHy), - CH, |

CH, - O - CO - (CH,), - CH = CH - (CH,), - CH, N
H -O-CO-(CH,,-CH=CH-CH,-CH=CH-CH,-CH=CH - (CH,), - CH,

|
CH, - O -CO - (CH,), - CH = CH - (CH,), - CH, )

: AG, (4 5% 9 AG; oY% ¢ TG 8 X% (e g Y cuj s 5iny -6
: (X) TG i ibaan -

s (1e) TG &5 iud) Ay B s =

1 mol de TG ——= 3 mol de KOH .
M;s —= 3.56.10° mg}h _3.56.10
e(TG)_—

lg — 1e (o) Mre
3.56.10°
le (TG) = T —>» [Ie(TG) = 190,91]

X g =

leqre) - X 1€ itey - 100

_ _ _ 171,82. 100 —
oo =100 T X7 e, T > N7 19001~ > (XE90%
:(Y) AG; gaeal) dpsd 9 &Y eu il (1a) ddagaal) A4y B cilua (2

(s ) = home - e —

(X+Y+5=100] => Y=100-X-5 => Y=100-90-5 =>
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s Al 43y jhally Ja(huile) b oSay : Aaadle

la .5 la .9
gy = — 100 * —goa— = (1988 + 201,44). 0,05 =20

() A5 (B rdgall Ay ol sl - ||
Aadi by ¢ () Ada) ) aml g Ay S Ayl (@) Adaal ) anad -1
: Cys (il pKag $ Arg ceia N pHi s -2

: pKa, + pKa . _904+1248 _ —
. Ka, + pKa, .
pHI(Cys) = pl—ZpR —> pKaR(Cys) =2 pHi - pKa,

=> IDI(aR(Cys) =2 (5!07) - 1196:> [pKaR(Cys) = 8,18 ]

il g Sl 45 oSal) Alial) (abaa¥) (s -3

: A paall Ll =
n CV
1 molde A — x mol de NaOH) x = r:'aOH X:((C\g\laOH
" "eon ox. Y 10° -
A- Ly =2
04.10.10, (x=2

Asp i ) paas () 5¢8 —COOH (e gana o (5 iy A paaal) =

S-S Ay S Ayl ) JSy AY Cys Culiewsa) Y1 98 Lo B paaal) =

pany A A i) Aa) ) e Cpiens S gasSh a3 (Y Phie ¢ Jilll 8 C paaall =
sury (Al AN padil) Aaal ) jeS G AN G 3 G Arg s Y s D paeal) =

shal S pa ¢ alg il pa iy A Pro calgll 2 E paeall =

dia sy | AAJ
aaa (i ) gass Asp A
(S (B al paes Cys B
e Al il paea Phe C
gxeld i u.gn\ Ul Arg D

() ) gobe s Ala il (aes Pro E

: pH=1 die aiad) ddaa -4

+ —CH 2N C
M p
pe
COOH i} P2+ UJ.'.“IS %
o= \7/ \b/c=o
0% o .
>C/y\c_,g\’\/ \&O o M. 44 JSdy ALLA (S
O’S’ I X JAY) (A Jlaa ga Las
2 O < N
\O/,
@ N M @
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. 8 D 0 ?
H3N-(I:H-C-NH- H-C-NH-FH-C-NH-CIZH-C-NH- H-C-NQ—COOH
ICH2 CH, (CI:Hz)s
COOH @ II\IH
(|3=NH2
NH,

113 (N1 g pH ) s die Arg gpia B 4 ¥ JiY - (-5

1 pKa, pHe pKa, pHi pKag 13 pH

1 1 1 1
T

T T T T T >

+ - - -
H3I<I-(IZH-COOH == HN-CH-COO == H,N-CH-COO™ == H,N-CH-COO

((FHZ)S (|CH2)3 (|CH2)3 (C|:H2)3
NH NH NH NH
[+ |+ |+ |
C=NH, C=NH, C=NH, ¢=NH
NH, NH, NH, NH

A% oss A" osils A Bsasig) A Qs

pH = pHe :ais A+ e dsé Ao 100% Arg osisa ¥ S (@

pHe: pKal-;pKaz _ 2,17 ; 9,04 —> pHe:5,6

1< pH < pHe : A™ 0eilS JS& Jo Arg gwia Y132 Jaw (g

s il ,g<l 3 agdl N Asp , Cys , Pro gajall aadi-6

PHigear = pHI(Cys) = 5,07 ¢l bug¥ pHi ) dad & ¢ 4lal) pH ) dagd (]

: pH=5,07 ais &l ¢ 5 ) day pi sy (0

bagdl olad) | Al Glaaadl g8 a,hd | pHi | AAJ
(<) hdl) gas A+ osis | pH<pHi | 6,30 Pro
2 A+- omfsd| pH=pHi| 507 | Cys

(4) kil s A-ossl | pH>pHi | 2,77 Asp

- Pro Cys (asp) | *
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ki)

e | o (.EL'L\']_Z) Gl ey i) [ (2022 éu)wy‘ﬁﬂ}d‘
s A oo e Bt day Y e SIS Al o
(d)dsaill | (c)deid | (b)Je=ill | (a) il s dsesi-1
SR SHELL 25585 A
(P=Cste) (Q=0) | (V=Cste) | (T=Cste)
: T4_I_P4 2 V3 I P2 Pﬂé‘ém'z
: Py s (
RT
PN,=n.R.T, = P, = nv 2y p,= 0,2.05,082.610 > P/~ 2%
2
: _ PV, _10.1 _
oubien P.V,=P,V, =—» p,= = P,= 5 —>» P, =2atm
2
V3;=V,=5%L V3 ‘.ﬂm-(‘f‘
P,=Pi=10atm : P, gtw -(‘;‘
3l Gl -(‘i‘
P,.V
PV,=n.R.T, => T,=—-=¢ =>T4=% = T,=18293K
. \Y Vv T,V _610. 3 =
ou bien —4 =_"1 174 =222 — T,=1830K
T4 Tl — T4 Vl 4 1 !
: Ji WAH AU Q.. Wbk 3
(T=Cste) @ € @ : (a) Js>all Luailly (i
V
Wa=nRT.In"%  |—p Wa=0,2.8314.610In % —> (Wa=-1,63 kJ |
2

AUa=n.Cv.(T,-T))

t=T, —> [a0a=0

AHa=n.Cp.(T,-T)

e, —> (@0

AUa=Qa+Wa| AU=0 —>» Qa=-Wa —» |Qa=1,63kJ
(V=Cste) ® € @ : (b) Jill dasilly (2
dW=-PdV| dv=0 —» dW=0 =—>
-5Scv Cv=-23R
Cp=73 },i’ DCv-Cv =R =>» 2Cv=R —» 2
Cp-Cv =R 3 3 Cp:g—

Qb=Qv=n.Cv.(T,-T,)

=—>»0Qb=0,2.15.8,314(305-610) —>» Qb=—0,76ij

AUb = Qb + Wb

W=0 => AUb=Qb ==> [AUb=-076KkJ]

AHb=nCp.(T;-T))

—> AHb=02.25.8314 (305-610) = (AHb=-1,27kJ |
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(Q=0) @ € @ : (c) Jpall il (&

Qc=0

DUc=n.Cv.(T,-T,) | => DUc=02.15.8314 (1830 - 305) == [ DUc=+380kJ |

DUc=Qc+We | Qc=0 =—> We=DUc —> (We=+380KkJ |

DHc=n.Cp.(T,-T3) | —> DHc=0,2.25.8,3314 (1830 - 305) —> [DHc = +6,34 kJ]

(P =Cste) @ € @ (d) Joaill dyuudlly (o

Wd =-P(V,-V,) | => Wd =-10.1,013.10% 1-3)10° —> [Wd = +2,03 kJ }

Qd=Qp=n.Cp.(T;-T,) |=>» Qd=0,2.25. 8,314 (610-1830) —=>» [Qd =-507 kJ ]

DUd =Qd+Wd| == DUd=-507+2,038 == |DUd=-3,04kJ |

DHd =n.Cp . (T,-T,)| —> DHd=Qd = (DHd=-507kJ)

: eVl e AU Qlea 4

AUg, =AUa + AUb + AUc + AUd [=> AUg'=0-0,76 +3,80-304 =>| AUy, =0

Cycle

2 dadsaill b g dl B CeHpgy St O 5 (81 Sa) Wl -]

6 CO

2@ t3H,0(, DH°comb = ?]

(Hess) at ¢i5id (gabaly : AHgomp, (35 (A gall (lail) Gl -1

DH°r = Sbi DH® ;o) - Sai DH® (¢,

3

— 15
[DHocomb = [6 DH®; coz@) T 3 DHof(HZO(I)) 1- [DH®; csHey t > D f(02(g)) ]j

DHC ., =[6(-393,7) +3(-285,8) ] - [49] —> | DH°

= -3268,6 kJ . morl]

comb!

P e b Jilad) 3 (e 10 g (31 s -2
: 4 il PA Aabual) Q 31 Al 4aS il (1

DH® —Qp:g:Q'—M =>‘ Q= m.DHocome

comb — n m = M
Mens = (12x6) + (1x6) 6 = 78 g/mol

o= 10 .7(é3268,6) _ , [Q=-41905KJ)

s oLl (8 oM AT 30l Ao 3 (B pddh) ol s (@

M\dﬁwﬂ.\w\SJbﬂ\aﬂé;Q’ .JQG'SS‘QQ@LU\SJUAS\%AS:Q
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SQi =0 —» Q+ Q=0 = Q=-Q : Sl audl=

_ _-Q - (- 419,05)
Q=-Cey.DT] —» PT="+ —» DT=—"g5~> = (DT=43K=43°C]

cal

: L galll hagpddl (B CoHgqy Jibead) ¢ jil) JuSid Joldi Aalasa (1 -3

[6 Co * 3Hyy — CgHgyy  AHfg6()= 49 kJ/ mol ]

sl aaa wie Jilad) & 35 B8 Jo Ul 351 a s - (@

[/AH = AU + AnRT | => [AU = AH - An RT ]

Angy=2n-¥n; =0-3 =-3
AU = (49) - (- 3). 8,314 . 10° . 298 =—> (AU =56, 43 kJ. mol™*]

: AHomp = - 3285,5 kJ / mol aie 498 (Al 8 ) ad) da 9 Gl 4

=
DH®; = DH®r, +J DCp.dT : (Kirchoff) isd »S dde Uyl =
T

0

DCp = S bi Cp( prod) - S ai Cp ( réact)

DCp =[6CP copyq) T 3 CPu200m] - [CPcorsny * 7.5 CPoy)
(9) (9)

DCp = [ 6(37) + 3(75,3)] - (136,1 +2,8.10 = .T)- 7,5(29,3) —>

DCp = (92,05 -2,8.103.T)J.mol". K* |=> |DCp = (92,05 -2,8.10°T) 10% kJ .mol™%. K*

3
DH°, = DH°,, + f (92,05 -2,8.10°.T)10°% .dT —>»
T

0

T T
DHS; = DH?;, +j~92,o5.10'3 dT -ﬁ,S.lO'G.T.dT —>
T T

0

[DH°T: DHC;, + 92,05.10° (T-T,) - 22,8 10°(T?-T5 )}

=3266,3 = - 3268,6 + 92,05.10° ( T-298) - 1,4.10°(T?-298%) —>»

[ 1,4.10°T2-92,05.103.T +29,6 = o}

D=b’-4a.c = D=(-92,05.10°)*- 4(1,410°. 29,6 ) => D=8,3.10° =»|\[D = 0,001

-b-\/D 0,092-0,091
T1:2aW = T,= T2.1410° :>[T1=357,14K =84,14°C}
TetbrD ol 009240091 rp gy g e fedise st e
2 2a 2.1,4.10 Lehdald (Say Y
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: CgHgay dibd) &35l 5.6 3 b (C=C) Ayl ) ks a5
AHofceHe(l)

6Cq +  3Hyy > |CeHeg)
6 AHosubC(s) -6 AHodiss(C-H) - AH°Vap
3 AHodiss(H—H) -3 AHodiss((:-(?)
-3 AHc’diss(C=C)
6C; + 6Hg > | CeHs(g)

[AH°fC6H6(I) = 6 AH® o) + 3 AHCg 4y - 6 AHCdiss - 3 AHOdiss ¢ - 3 AHOdiss ., - AH°Vap]

[AH"diss(CZC) 5 %[ 6 AH®, 0 + 3 AHC4, 4y - 6 AHOdiss(C-H)- 3 AH°diss(C-C) - AHvap - AHf,q ) ]}

AHCdiss ., = %[ 6 (717) + 3 (435) - 6 (413)- 3(347) - 32-49] =—> [ AHCdiss .= 669 kJ / mol|

S | o (BB 6) @ Gmppmaidl Eaas (2022 sk )JsY) g geagal

p A Adstaal) (389 CIO™ iy slS o) o)) o ST JoUiT 48 o Ayl a4 =

(3CIO,, —= CIO; + 2Clg,|

s euibial) alod) Jleaiods [CIOT = fi(t) (Al Fatal) ay -1
B CIO™ ) gl S day giall A ) il -2

| [C10-](mol.LY) |
0,12 -

[C1O17O : [100-20] a3V Jlaall
0 &—F—F—————————
[CIOT = f(t) Aaial) éhfl,,l ‘é:ﬁ\ pificeal) Jia Gl =
0,08 ty s t; Ouliall 8 sal) ,:I,.!‘@
0,06 j ClO7], - [CIO
Vincioy=-tga=- Alcio] _  ICIo,-[CIo}; |
At t, - t )
0,04
__0,033-0,071 _ . -
sor Vinoio) =" 10030 = Vicio) = 0475 10 mol / L min)
0 = ,m / ClO™ a ) sl il daall) de pud) s -3
0 20 40 60 S0 100 120 140 160 180 :t =60 min Al ac

t = 60 min 4aall 48) gal) Al xic [CIOT] = f(t) Aaiall (ulaall Ja0 Guuad =

-

Vi oy =-tgb = pclo] _ [Clo];-[CIO], )

Dt t-OJ

__ 0,045-0,069 - . -
Vicoy = P g —>{Vicioy = 0:40.10° mol / L min|

: £ = 60 min 4all) xie CI 5 CIO5” 3,19l (e JS Jusdal Adiall) de o) rlilini -4

_ 0,40 . 10° - _
%Vt (clo’y — Vt (CIOS')] == Vt (CIo3) = 3— —> [Vt (Cl03"7) =0,133.10 3 moI/L.mln]
1 =ty - 2 2.040.10°
3 Vicior) = 2 Vier ’ :>‘Vt(CI') = gvt(c,o-) ’ =V cr) = 3—

=> [V, (cr) = 0,266.10° mol/L.min|
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: k=02 mol.L.min™? Jela 1agd de ) el o Lale -5

K 3aag JA e Gl g 4N A5 ) A ¢ Jeldil) Ag pliiiad - (0

A A8 (e Jolil dpaadlly ¢ty JOUL ikl (e s -

1 1 :
tLp=—""—"——= | > = =>» =

;1= 2h s el de judl Glaa g de yud) o538 3l AU (@

[(VE=K[CIOT | : s pud) 138 e =

t =2h =2(60) = 120 min ! Vighsa =
[CIO]=0,029 mol /L  (Jsdl )

Vt=0,2.(0,029)° = [ Vt=0,1682. 10 ® mol / L . min ]

: ClO™ 3l pall ANl 38l 000 1096 S Ay gd) t el gl (2

4 -I[CI0],.10 _p1.10
Clo]=—"=-2-0"" - Y-+.Y
[clo] 100 100

s AN A5 N e Sl Ada 3l Addad) (e =

1 _ 1 + Kkt 1 1 1
L[CIO'] [ciol, ‘V<[CIO'] [CIO']0>

=1
0.2

= 0,01 mol

t

1 11 _ _
(001 0_1) —> [t:450m|n=7h30m|n]
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