dlod=dl 9 6 in VI
g2l shousll g Ujleill >

U7

}%4,

;
;

{:

7

/\

HyC——C—0——CH,——CH,—CH—CHj

Jwisdl Juio - 3 wleiliy]

HsC

...... aslidl ol o 53Vl (58 g yasdl g aSlgall Jio dugasdl slaodl (o miSKl (s asubll (28 dugasll olywYl a>gs
omicgozall (wild Laxs 48,20 Sygpall oo US| . AlewSer,SUl LolosVl g VexSIl WMl oo BVl lpsiai o;Sou oS
/o + Lopioas 9 oriniubogll
. 7/ fod w800l dcgozoll

. \

HEVCAVE (|

. Lesalcools : w¥exsJl (1.1

aday @ 30,0 . Apumndy)l Al ) @Sl acgazoy alasiro ~OH JuausS9)348 b5l dcgazall (sle Jg=SUl (Seizy
oo —OH dcgozoll alayi,odl C wer,SJl 8,5 ¢ augr,Sl @bl of &SIVl dcgazoll R— ¢u> « R—OH o ésle
: ‘ sl 09,

- osidboll 0g1,SIl R85 Bauwo ol &ilpi (] Jsl glasoll @5lo| go al (8dlgall OISIVI ol o Jo=SUl o] (Biiiny

JeiluVl an =

CHgy : Mo
H;C——CH—CH,—OH

c gLl Wl o sae ST sle ez sl audazdl @wigy,SUl @liuwdowd! ST aws )l @l sas

H, . S 08 sl nirlogll 01,8 a5l oz Gnnnd )] Al 030

‘ .2 0g,SIl (8 Ui £,85 (sl ;9955 @lwlwl 038

H4G——CH—GH,—OH Joi-1.0bgyw Juio -2 : 98 Jo=Sl 118 puwl 0 iy o
3 2 1 o
1Sy Aol

(ol Jg=S) ol _1_ 0l H,C——CH, CH,——CH,—OH

Jsbad) e o dEuy Page 1



CHj3

(b Jg=S ) Jol = 2 - 0lgy Juio - 2 HyC——C——CH,
HO
CHy CH,

(b dexS)  Jol-2. 0l Jse sil5 3.2 HaC——CH——C——CHj,

HO

t eaboll gs,SIL alagodl Uer,SUl Wlyd sac s « WVenSIl po Bliol &M s\

(el ds=S)  Jol -2 Vlgy H;C——CH——CHj,
OH
0 Les acides carboxyliques : @uuauSgs,SIl yolom>VI (2.1

! JewiSes,S dcgoxall (sle (sdwSes,SUl paodl Sgixy

P adadiye (sdadbsll Ug),SII 85 >
OH oSVl 8,5 R0 d>9350 alayly -
—OH JsuusS9,348 dcgoxoll go oy aloyly -

N

. wao> 4olSy Bauno (88lgodl OISV puwl alps (sl by ghsoll @8lol aliuSes Sl Lolas VI (oo

ligiluVl o> ‘ ‘_’
¥ * -

: Mo
O
3 2 1|
hoiligdl Jusio -2 oo H;C——CH,—CH—C—OH
CH,
i O

HyC——CH—CH,——C—OH HyC——CH,—C—OH

&H, Ligibigd! Juio - 3 Lao> bigibgyl Laos

Les esters : Wl VI (2

o> oo Qoow] UgSiy iy 9 uidlgadl Jg=SUl g (sbausSe0,SUl Gael (oo o Siwl pew] (S

vanzdl puwl o ol Biin 9 « cstubgll Ugs,SUl 8,5 (sde (Seizi sl R—CO0  dubuadl e oVl s52l sz

. pao> odS Va9 " wlg " " ey " aas>WI Jlawsowl sduowSgy,SUI

5« yiw] axiaboll dcgomxoll GumasSYl 8,5 abhgyoll R'= (oL il ) agn, Sl @bl e o] 535l yus -
Mo " de M aasWI Jlawsewl JexSl ool o Lpow] By

gl e r M page2



09,8l o lelail R—COO aabudl pd5 s s yill iyl yicww Yl uonss ot « asiiadl Juwdlaall all> o Lol
ghsoll logs> UgSiy Ul (sde (s g MSXJI 8,30 kol Ug,SUl o lslail R '— alwdoudl pS)JpJMQd\m.bgﬂ

\_ == U_:\ e ) J JoYl ool

: Mo
I
Jussll deio - 2 Slyilisy HyC—CH,—C—OF—CH, (|3H CH,
CH,
EVIWRN TR O |
il ayg5] alwdoll
Jwordl Juso - 2
: Syl aliol
0
CH,
0
CHj
) Q F Q %O
& ) CH3— C\
O w O O CH, — CH,— CH,
'Jﬁj)"lll ‘L'l}:"l‘:l J—H,_B_):m l.“_ﬂ_g.‘iu.ﬂ
CH
3 0] ]
TSP CH, - C¢ |CH3
RN " Nol'en tn—cn
o-[cn, 'H,— CH,
gl Jifte - 1 <l il
Jiiall il e 2 ’

skl e oot Page 3



 Olpiaw Y1 slol> g 6wVl (3
LoawVl (1.3
899 tlo 9 Liw] dic guiy Cus « Jg=xS 9 wlwSes,S Lass G Wiy Sl Jg=idl iy Sl J.cl_d.l”g\mé):i.w:\”

: aJUll anlel asloustl asleoll
R-COOH+R'-OH £ R-COO-R'+H,O '

1 Mo
o o
CH-CH-C& + CH;CH-OH =*=— cu-cu-c// + HO
3 3 2 . 3
OH 0wl | \0- CH; CH,
CH3 CH3
: WVsoll (Sgluio bads al> 8 Jeladl pads Jgas « wJWI Jgazdl Jioy
R~ COOA * RTOH & R-COO-R' + HO Jeladl @sles
N, Ng 0 0 ausadl al=dl
To =% Mo ~X Xi X aslpul Al

X¢ =Xpx =No P ol LIS Jg=dl UlS 13]

s ool @azlll Gusi (59 9 . ] @oSxo bVl o dcgozo (] sdelad] bzl Wi g595 6wVl Jelos awl,a)
caan) JS (o8 s 98 bl guox (58 Jo=ill jokai 0 iy g ¢ @l @)ly> @) sleg (39 bVl gogs (t=0)
vanxdl yles s ae g ¢ Jelodl Gudgid adioll sloll (58 0508 5 ol 2y% ¢ @iz @z (s dcgozall Wl> (sle B )yeil)
bl GuSy wax po oSed - wlelaiol) asadl dsladl WlaS ¢ abz) JS sic (séuinll Jan=ll 5lo @S @9,20 UG win g

_sled 5,0
e
Jol>
( = \ T Ao
b=l puss sle sgcw sl wgul JS =l rell b=l
Jol . 1. 0lgdl 9 bgiluyl yao> o ' 4 -
s Sl pao> o wlrhd yass go i b M e
R PR T T (AP s Ugauad~|
>3Vl soli axlgll ¢ alioll 9 yhaoll sloll W t 3
wvaol 853le aueS as, =0 Wiy dll3g glo
>y JS 8 sl daauiS9)datd
\ y gl

14 n (mol)

{ N=F(t) cuzioll b o Sod szl dwl,ll

A B e Fe e e PR 3 e raTya ot D 1 aas) aie UgSinll WYl dslo @S N Cu>

t oloosSIl dozadl @ulgs sie @l iy (siziodl JUs 0
n; (ester) = x; =Cte =0,67mo/

POl LS Jo=ill OIS o) o> (09

0,83 At it n e

s3ls aueS N n, (ester) =X, =N, =1mo’
ediiodl oozl OMXJI‘_J.CL.QAJLS\JL&&”,OMA.” i ae s
n
o= g 67-67%
i Xmax nO
t (min)

. 3940 Joxi il Si S jue Jelii iVl Jelas WL o
 (usSleoll g 8wl 1 ,awbadl ) pusinll (08 Gaxy Eus « Uslgs Al (] Sady Jeles 8wVl Jelas ol zusiws
s 8wVl Jelas @slss . Uslgi > (9 asluouSUl dcgomeall UsSs Jg=all &yl (o

R-COOH+R'-OH = R-COO-R'+H,0O

skl e oot Page 4




n n

ester eau
2 x —=

n n c
oleladl gl oz V g K=YV o Zmr Tt aMall, 6l Jelad asdlgall ojlgdlanls (s

acide % alcool nacide x nalcool

\Y \Y

_ 0,67x0,67
0,33x0,33
T (mel ), - @uledl oo 98 Jo Ludo pud sloll Al 0dd (59 & dlog=lo *
_— v(t):i.m Jelail acyw wuysig N, =X Ol oy
— p—— vVt
S ac yw Ol guiiws N(ester) =f (1)  suzaodl (sle Islasel o
7 JS 9 ol pwlowdl Juo @oud ) ywll UsSs
a2y Ly padlias pd duladl (89 8,08 LeSs ( alaxd
/ s algb duin; 8,19 Ay pasisd s
/ sesdos J9xi b iaw V1 Jgi

=40 : & lbw ywg,edl Jledl dl> (9

\

~ |

waiog Vg iy V ST S)L> V6wVl Jg= & albgde *
. &)l
Jo=S)l caio 5l 1 albgselo *
Jelaill 39550 csle Jgazdl (sl S8 Sl warall ¢ gl Jo=S @i ludl @yl @wlydl (58 Josiwoll Jgl - 1 - Jgiligl
. 67% J| Joay
! Josiwoll Jo=SIl aiay agiyo 3930l ¢ ((wVgall (Soluuio Jauds ) Jog yuidl yurds (59
Seb JoxSJ awidy r=60% o
b Jo=S) awidly r<10% o

—
-

« yiaw] 6lod> (2.3
3 Gaz > ¢ Ujls Al sl (S38 a0 Jelin gio &l Sl ¢ IS pue Jgzo 6l 80wVl Jgss @wlys i 28)

dlalzdl Jelas (oo 8wVl Jelod) GuSleoll Jeladl . pruSlaio Guxio
. 8wVl Jelos e ouzsill slodl g yiwYl o 8lod=dl Jelos &asy aio 9
¢ ple JSuin dlol=l Jelos @sles

R-COO-R'+H,0O = R -COOH + R'-OH
: Mo

CH;COOCH,CH4(I) + H,0() = CH,;COOH(l) + CHsCH,OH(l)
s Jsiadl de dls pazb ol Sou 9 s sd dlodsdl Jelas adawlgs of 6wVl J_chu alawly lpule Jazoll Usledl &l

estérification ln drolyse |
T mo
slol=dl oyl gimemdy
Etat initial Etat final Etat initial
auadl Al auledl aJll vl alldi
\ i / 0,67 1
/ siwYl8sle oS \
Dester)présent (mol) :
1 033 ____&.19_5:.4::.” woezl|
hydrolyse . £
wl
2T W IS S BT o — -
estérification
t (h)
0
0 100

skl e oot Page 5



Al> (sl 0bsss g ;3 pad5 o Iz A>lg)l ¢ GuuSleio Guusio (v Wbz « Uil g UloyMio WMelss dlol=l g & VI
. U5lg
. S)h> Vg sesdn ¢ s9ame Jelos slodsdl ¢ 6w VIS

+ @slealb dladzdl g 8wVl G Uslgdl e s

( '0 estériﬁcatﬁon > '0 \
R=C + Re=0OH " R=C +  H0
\ ool > \ \
_ O—=H Jg=S hydrolyse O-R clo
k Acide Alcool Ester ..l Eau )

(ewgyanll @l dwill ) K' =

=0,25 : K 8wVl Uslgs @l wolio Sgbuy K' sladzdl ujlgs @l wld aio 9

. Jeladl 9 ps=ill (4
a8l y00 posy pi daiMedl au =zl bog il (silonSUl oz « Sl s Jlw el Ms ol ailoSUl gloill guiai JMs
: Sl aslouSIl © Vgl

(Jeladl acyuw (59 oSl ) oSow By £l (s alpadl Al 5] Jgogll e

1 oo A0y wlps pass s iy oS 39350 (sdel sudxg e
. Jeladl acuw o9 pS=ill (1.4
35S 8,1l @) Jie Jeladl dcyw csle Lslil Lsla oo Jolge dac ol aslonsS)l o Vgmall &S =l dwlynll 5,0
. oljlaxdl o oMelaxall
oo whbd asls] ) jla> Jlesiwl ol sleled] bhwsll 8,1, @555 oo 29,1 UL logas sladzl g 6wVl OV @il
w9 Ol (Sl 93,0 (sle Huill Wy S« bexdo JSuiw slsz wMeladl 0 dcyw Joxi ( H,0 ol @ St jaos>
(il JSadl il ) osolpl padil s puis (sle Juass &> JS

NP

1
K

© 4 quantité de matiére d'ester forme ® 1 quantité de matiére d'acide formé
| (mol) vgSiall iwYl 83le oS (mol) wsSiall Laozl 83l @S
0,671 oo o oae 0,33 P e

‘.

// //
0 B [—TS—

0 20 150 t(h)
—— 80°C ;la> >g>g
— 200 °C jla> v

—— 100°C ;la> vgn

0 20 150 t(h)

8Ll a0y Gles V ojlal auls slodsdl g 8wVl oMelod ol @ abgsdo*
. (395,0)1 509 pSxill ) acgosxodd auilpidl ALl 59 psSxill (2.4

t IleouS Ui 3930 -

&l @Ml 1 Jgmall 3935,0 Bye

n
- LS Jo=idl OIS 15] @ulil) 8slodl @S Ny, 9 e Juaall 2uilil) 8sloll @S Ny @ 20 r=%
th

. r%:r:]ﬂxloo ! aygiod] awidl aie el Sy 9. 190 G 8)5.0%0 Aoud 98 9
th

. aainl] B9, )l g bg,idl 1895 S 9 ¢ sl 395,06 (sle Jgazdl losls (siluouSUl ol @usluoS glgil gunas ic
: 3950Jl uanss Siow dladzdl g 8wVl Jelod awill

. 8,99 oMelaioll o> Jloasiwl o

C @gS5 JMs gulgdl asl @b gl e
- (Jelaio 6,99 : glasio jue 63l Wosy ) WYga)l Sgluio e VL buls Jlosiuwl - v
s sl @ b ywl Jelos s 8 Jeladl 2,5 ol Loy

skl e oot Page 6



n n

_ester o eau
K = V V — Megter X Neay
naCA M Macide % Matcool
\Y \%
. Q, <K 0V Melazall Mlpiwl ,ibloll (soxiall 58 Lilals dcgazeall johis « 6,88 wMlelaioll 151 @8lo] uic ails
) oozl 15V Jelanll s93,0 016 (8,85 cMelazall 151 83l auaS ) SVgall Sylusio e bauls Jlasial tic il alawl Sl aogs
- odelad] a5l Csoio w50 Ozlgll dsl] sl s Ssdu g « slaz ( Blod> of 8yl

1,004 Teste '°""|‘ proportion
0,954~ y_ ........... 1:5
ST PN | »
TS e e e Rl G5 -
3 | " o 1 - —— el
X T phray ks frete b A 50 S T T - o pasdl G
(%) ujlsdl

asadl &l b
Jeladl 595 ,0 (e

b dljl-g
;03] ais Q. . uadi sloll 83lo ax0S ol L yiwYl 3l @S : gl @lsh 13| ¢ Vsl W o BEWnil

bt

6wV Jelat bl (aeindl 08 ki acgomall & Q, <K

1 | Al)] A *

olde 8,,> &>,5 oo 20l ywall Olle §)L,> a)s cols 13]
s > 1 sl adoc Josinws S5V asluousdl glgVl
sl 048 00 « gSs JMS e, csdelaill bzl (o yiw)l
(dlod=dl) puSleadl Jeladl s> Soy V

VI olgilinn gaiai : Vio

T, =101°C : chgiliedl jao>
T, =78°C : Joilu Vi
T, =100°C : clodl
T, =54°C : JuVl olgliuwe

oshal) S ¢oduld Page 7



R0 D0

Réfrigérant a boules

~«— Eau froide >,b ¢lo

Dean-Stark |

Mélange |
Réactionnel
Lo Jol|

Chauffe-

: elodl l;] auisy *

t(Dolow o2 5le> ) ol sle=> sl ¢ slall Jise Lol ¢ Jlosiwly
elodl b aclas Jpww oMelaiodl (sl oluSaglSawl @lo|
w8 sloll (sde Jgazl oo oS « Speadl (8 Ll s wslSs
iz > gzl po sladl Juy iy g L sl gVl

= A
Jolaw s sle>
Dean-stark

\\ /

iw)l slal>

- dusidl olgiliy] gaai 1 Mo
T, =118°C  : LoluVl phe>
T, =205°C : szl o=l
T, =100°C  : Lol
T, =213°C @ Jusadl wleily]

! Wlbglo *
. JoxSI| vy o 85wVl Jgi 3950 o
. 6wVl Ui 595,00 5\9 ,idi V Sguasll yooxdl Asub e

Page 8





