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1..1 BUTS.

BUTS ET THEORlE

La bu~ de ce ~ra.ItQd a~~ de. c.o"c.lZ.voir une. paJit ul\irct. fri~Drif"l.u. ci ab.

sorphon, fol"l.cJio""Qn~ a laldL dq. !cznU3iC. solo.in'l., lli- dol'\C;. di!. fair(l \IZ

ca\c.l.l~ de~ diffctra.o\-s IL~ <1/\ ?a.rhe.u\il.r dq" \'inso\Q~ur, Qi\'\~i 9ut. \(l,. chailC.

der. \" a bsorbof\\- czJ du PUi de fri5or\5~1'\('.

Lfl. rdr.<j~r-a\-a.llf sO\<Ù~ dul.\- Cl\10ir un tl\c:.t.'onM."'t.r.r s.;irn~ltL ClJ <Lnh'CL-~"'''''~

autoY'l'l.oh9l.lfZ. C'U5\--rQ. di~ n e, n~c.eH·I\-a"~ ClUc.\Al\«. rnQ"Ol!.u.v~ clet la~Q.tt-

dlt~ uti li sa.h:,t.lt'Ç.

CczJ ~~\')arCLd <Z.~\- ,....dlaLh~ Ql.l,)/. nZ.5iO'" ~OUÜ~Cl..n\- d..L\,t\ fort- Q.l\1o\ai\lcz_

\'l'\a.l'\t- l'\\o..\~ d~~ountuc.' de sourc.«.s c.CY\I.1Q.l\~ll"\"CL\\œ.!ô cl cZ. ....C.r5 \ 1t 1 <sÙ ~<l'I\

~ flo lmt\'U'n \'J <LuI;- ,da. 'JCl nir infQ.ftlH Q.'t\ tr <l~ ~c.ol'\(Tn\i <.~U«.

~ ptl'lC ~\C1.vt' dfl. l<Zla.crri0\t/ dant /ClZ.(roiM., ,de (cas- r~'oM ~u,t\rc.

\' <LM r\ul cl a. \' ~rUl.r31lZ. scla.lft 1 C.tl'mll'\ 'l. ~ou.ru d' <ln lLr5 i Cl. \:>ov.r ta \)rt>d"c.h Cll\.

du frb\ d cl. bot\ tn.o.rche..

1.'2.__~_Hsl:ama de rczfrtgarabon a a6sorp-hon
Lez. s.~~~~rn~ de r~tfi<j~rQt\<!'Y' 9u.i So'ada\,t; lez ""'etUlt. ci \'l.L~litah·", de reL

nu~ t«- !.ola..,:((. <ut- \:JotJ..r- l'ïns-\a\'\\- ta rt:.tfi 5;-t"Q~·c.m. par qb~o"phQn..



C<Z.
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~~ Shl.rrve m\ Q \;\" vez.m.U\\' ~ in-, y:>l e \,)<I.ur ~ (me:.t:"\'(fn l"I~r- pa:f(od iqlAct.",~~

lN rdlZ fas'cm C.Ol'\til'\lle. D'ouhl:. ~ad- l~ ~~Ü~"'c. ~ ci obr.orph",

<z~1:- MI'" s.~ s: ~~,mf!. furq,. f\.Cl.n~ rhl'lfrn.i 9W. C'lZ.Ü r ti (d.(r~ 9,LU la ~etule. t'""fl
d' ~(\ct'":1ill. nti'cCl~!~re peur le. +crndîannct.rnenl- <z.s~ la c.ho..l<Z.u.r.

1.G .1_5~5tq-JTle, conf- l'nLl~
Lq fi<jure (2) r<2p~,5<zntl ~c.~ez..lT\at=.'(1u<Z.IY\ct."~u.l'\ .s-is\etl'T\f: rc:.~h\'W. l'dt ri_

t('I'JlZ.ra~C1l'\ tJa.r r G 6 .l> Cfp h \Jl\ . lez. S~~tcrn.~ cz.~~ rC(J'l\dil:iU" dv: dfl.UJG t\u.ld~ 1

u~ o6sor banr cà l auh·"( ~r\ CJori <jf.'l\f. . t:" C.hru.l~{a"~ dawn u" ~Q.f\~ro\1ur

(bow:Hao.r) Ll.f\4f. ~o\ut;:<Tn C<tl'\çCl.,,~ri'Q: / l~ bh.v;de fi<jori5~ne: 9lAÀ s'(l,l'\ d~

e;:,cz. t~ ra.nd ,.dal\~ un (,lt'Y\da.nHlu.r {'q~old; 0\ !'o,ù CS\I.. ci \''Zo.u r aù. il Çc le_

'1UJ.fïet SOu.s s;a ?ro\'~ \)~~~i~. Du c.vY\da.1'\ ~Cl.UÂ ,\ r(:u~~ dal'\,s' \'C1.\tQ

pora~u.r o~ r\\ s« va~ori u: 42.'" CLrn~rulI\-a.nt da.lo. chalcz.u.t ~ CUA fY\\\icz.u.

a {V ~ns\dir. Puis le.. 3a~ fn5Dr\ 5~1\f. <zs\-- [Cab SOf b~' pGtt" l<l f\w:dL abur_

ha,,\- 1lCl.l'\a,",\-- du bCUÀl\a..u.r .. a.u n'Vt.Clll d<Z. l' db'i.Oc-bQ.lU". tr \cz. 9cJ.t: s e

p(!)u.rSu.À.r. Le '(J'nc.~'(JY\f\Q.m.(2.n~ <:.cmti",u \'\~c.<z.s.~it, uw\ ~ïCLr.t c.crrnrOso.n~ ~
, 1 1\

(l.l"\ JCl.r'lua.\ c.'<l.~~ .uhe. le\1..l:;t; pcrn-.r cz da c.irc.uLa~:fll. ')Ul\t \a s.'fsta.rn.e

d Q:.lezc.'ho\ux c'eÙ l'h'ldr1)3~'ne.

1. '2.2 s~5tame_p-ari9di~ue_
La fi<jurtl. (3) r<zpnz.!.<l.n~e ~c.h(l"'aL9Ll<Z.I't\a.n~Uh ~~s.td:rn~ ?~r;od'·9\Ae.

1 PQ.''I<:\a.,,~ lAY\(' ~nmi<in ~ho.stl. du (:).{c.lIl. 1 \ a:: rn~!a"54t d(l.~ d<z.W( flu..:dc:.t"

L~:\~n~<. c1unt I~ ~~';rak~,_A6.m~~~r, ast ChM\t~:~
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u. c.\to-.u\~o.?J du Cs~ném\v.ur,I\bso~baur1 \ih;~ \(1. t\lJ.Â.d~ {r\~ori~iM.

9UÀ (U~ c.Cl"dq.n~d aJ a.l'\~uitit a c.c.\.ll'Y\u.\~ da.n~ \"<Z.vQ,?oro.~u.r- ~~enu.

dan, l' e:z.s~Q.c.~ ci. ~~~d\r-. ban~ \a dfl.u.)/'\~n\«' p\..a.u. du. c,\cl~ 1 \<1 f\~

d lZ. tri ~ori<jetnt, S ' ("~,,~ ~ 0 ft. ~n rv ~ro\d\ UQ"\- \a. ~i \ \ Cl.U • Et'\c; u.iu la, va.
pau.rs \\h~r~fr.s s~ ~ab~of"be"t- da't'\1 \~ ~<U\~f"a~u1'_ ot>sorbeW",":e. 9W:

co",,~\~tL lez C.~dCl.

1~~ s~5bzmCl5 c:Lgb~p-tLon -cf-toix
~I a.'ti~l:-(l F\u.~iQJ.lrs mOChinIU ~iCjori ~i<"1u.es Q a't.>~of?hO'l\.. LIZ. ftil\c.'re. de

fenet\ol'\~e,mc..,\- dez c:.cts n\Qc.hil'\t.~ rCl.pou Su.r- \a H,.e,'ori"e, Q.\-las ?ropt1e.~

du ""ll\a"~u bil\o.Âf"u . Cas In~lal'\~a.' c.c""fra.r.I\~I\\-- \.ln "~o\va.1\~·' al u'"'"~u4_

dcz {(i~or; ~~I'\ell. ~~ <:Ln un rcn"~ du. Uo\c..\(l cz.,\-" ab ~brb~" pa... \fZ ~O\\J'Q"".

Le •~t>\\td.l\~~ rflZ'~Clnr..lt ci trmd UI'\('L ~nu <Jf"Ql'\dt Q~init~ ?l:>u.r lez. ~\W.·dt ~\~O

ri 'j<tt'l t. , Lon~ult. la hz."'t;(Q~rt du. l"I\<tla"~t s'<i.lciva, c.ed\ct Q~ini~~ d~In'_

nun"~ t~b~~ lez. t\UA:dct tfÏ~Cf'~~nlt dIA Soo\val\r.

Cl) H-aC.hll'Hl. ri ~Ofi ti9,uct ci a ~~or?l.i<rn. au. \"n>l'r\urrz. d Q. h \-hi Ufl\.

DaM caJ\c:z rnac.'c-.if\ll.,lq. pW:dcz \(i~l:)f~~"Q ast l'etau. a.\-l·ab"orbQ.t\~ lez. ~I"A"""

dlZ. lithil.l"". t\\Q. ClsJ lo.f"3Q.l"\lln\ r.lï\\\,~l[ pou.r rt.~lS\Idrt' d(lS ?C"Ob\ctll\u de. c._di_

hm,l'\\l"M,,,l d'air, oÙ ~\ SU.~i\- c\"C\\lOlr dq. \"<l.<lû. 0: UM. \lZ.m~"f"QhAn.. c:.o"'tni

$'l Q,:l'\ht + ~ ~ <ll 1",0 C •

6) Hac.h'l\<Z. fn3on{i9u.~ Cl. aSst>4"'pli <Jf\. au thio<....~a"ar~ dez s.odiutl\.

baf\S c...a.\\c:z. ll\ac~in~ ,\a. \\u~d<l. ~ri~o{l~il'lt q~1:- rOMIM'f\lac.. <1J 1" a~torbo.l\~

lez ~ioc..'1ana~rt. dlZ. ~od,u."', C."<l.~~ tA" C1bs,Otbanr solcde ,



--_._--_.._-_.__ .••.... __..- _--------------_ .._----_._-----------,

La c.ombin.OÜ01.- ~ \-\1' Nq seN po.ss~c \' avanh:l~Œ.. cia. t'le. fo-$ n.ttc:.cz.", .... u'\

r-ediric.oJa.ur- pou.r- ~"-IJq.t\ir-lQ. tral\.l~«rl- d«. rdbsorbal\\- au c.of\dc.nu.u.r.

c:)Mac.hi'\rl ~i5o'i11qÛ.Q. ~ Qb~orrh~ au n\tro.\-.. de. h~~'u.M.

Pou.r utta. mac.tùl'\t. \ l Cl. PUA:dlZ. ~i9I)t\~G-". 4S~ \' orn.MlM.i CIe ca.t tabIccbClIll" \cl "itra

k da li~'nil1W\.. L:. c....O'Mbin.Qi~fl', t-.1\-\!' Li ~OJ a lUI cap lc-l~cifCr.MCz.n~ "-<li\\aUK"

~u. CA\IM-' du ~'f"~I'fl«- QWI~cm'ac:;.. clOU 1 SUd-bU~ '\10l.\r de ?Ghtt" c.hC1~&S'

d) Mac.hiMo ff\<jDri ~i qIU ~ db~orfL~ QU c.hloruft. dCl. C-Cl(c.iull\

k c.hlorun. d<l. c:.alc.iUM a.ù u~l"t/CO'MH abso('ba,,~ al roO\ftl.oniac cGbtrnc

Ç'luida. fr(c.30r\Cjcil'\.~. La. ~'1~I-a.m.Q. t-.l1-\3-~c\1. h<L l'\(lCasj,iü auc.u~ d\sr0s,i

tif dtl ~~~Qr-ov:.'~ POUt \"Q\ia.r au ~",bl~tl\~ dCl. l'QnhQinc.""C&I\t dG joû."-leAa$

d'a6Sl:lr~Qn\- l\'~u"dez (Gt,ml) lort rdllla CjCl.l'\érat:.1lW dQ.s VQ~Q.urs d'OlMtofliat.

a.) Mac.hil\( tri~oriti9.11t ci o~sorphO"l\. QMf'fIOl'lioc. _ tZO\4

NO\4S C1VOf\~ c..hlT\~'\ C-2. ~\.{l~a:lnt., o~ \°cz.all ~ü l-ob'iorbanr /c.ar il fO'$~d.

Url b<h\ c..oP. l' Q ~fI'\Ol\i oc. o.s\- relU <:"Ou\t.wt. ~l a Urlll t«1f\sia-. dCl VQ~U.r

~\Q.\I~ <l.~ ~·ab.s.orb(l fa(.,~\It.I"I\a.,,\- do.l\~ ~\U~iQurs ~ubd'UnlU. Dans l'CQU,

\. ~"'MOl\\o.c.. Q Urlc. 5fOndQ s.Qtu.bi~k'. Kai.~ rU ~~s~CZ:mt l\œcC&$~iJc un nac.h'

\\CA\uu.r ~our ruhl\'\ir lCL!> J0u.ija.,~ttQ,.c d'C'l.o.U 9lM s. /a."o.~O"-I'\\- lOH dcd4 itl~

rahtn\ de.c va\')cwn d' Cl.W\rl\Ol\iac..



CHAPlTREi.. -

2.1 PrinC!~e d<z basez. a.t ori<l.nl-ation da ra~ud~
La moc,hil\/E. ~ qb~o('~h<l"t\ q.s~ U.MZ. Much'''lt Pll.f<2.MC.t)l- ",c1fTf\i~~ C'Q."l- à

dl~ C\lllt \<Z.t\~ilZ. '\(LC4Uo.\~ c::i \"Q.I\\-r1:t~Q.f\ du ?C"Oc..eu..ûs Q.,st- ÇO\lI"f\iQ. ;;;au.c

~orm.lZ. clet c.ha\(lu.r. LQ.. proc;.q.HU~ pQ.U\- Q.\-tt "l3'nhf\.~ IN. pq,riad..:~Ul.N18u.s

QVenu; c.hc\$~ let ç.,'f Uq. dq. nr.\f\ 'jQ.("Qc;cm far a6.so,?~ilSl\ \"\-q,,m& ~ ~tt, Cl.~nt

dCO\I\~ 9u'"l (jJQ'~ ~u.~c..Il.pti6\Cl-(J<Z. biQX\ ~'Qdap\t.r ci \~ p<Z.n<!)dic.ï~ du

r-qj({'\naY'(\c.Y\\- solaire 1 sC\~S" ~c.()ut.ir ci dQ.$ Ct5Ql\fLS MObilu dQn~ t'n...

~QllQhcm.. En CL 9w c.~u.rc..a t~ ~'fl;hLMr. ~humod~f\a"i~w.1 on IQ 0rhi"

fout" t<z s'i !>hzwa qrnrnor\\ac. -~ 1 CA.f" ah~l\l- da. <:.clll.X 9W: ?rclScr.I\~~ lez.

Tnc.illa.lu· YCl.ndctl\'\c.l\r trl5or, ~i9U.~. En ez.~~a.t \cz ~lu.\de: ~("i'J0r;~ctr\.C:. k p\us

Îl"\d i 9 u'C. roux \a 0lÙf. ci C1b~or~hG1\. CLS\- l·a~ft'\Ol'\fQC.. CJu..i r0u..r l~.s rOl

s>o", ~u~\ful'\htS; ~

q) l' ammoniac. <L~~ tr(l.~ ~clublt dans l'Clau a.\- ~ac..llCl.mU\\- f.64trablr. Fr
lQ c.halaur

b} c 'cz..s~ IJ,.hr. s.ubd·a~<JI ~rQ:;; c.~fY\Ul\ cz qJ- non tO'lt.iquQ.

c) \a l:ftUia'l\ df. vQ\=>cz.l1.r a..5~ ,~ tOllS \~S ~lu.(dCl.s; c.O'\"I\rnUl\S 1 la ~~ qk
/

v~

d) \'ab~()(rt\·<tn. dan~ l'inkq· ffit..Jtl. eu.~ h~.t b<tl\nt 1 ~ut rC.<lWlm.~ CJdlr. d.,l'1lQal

Ltls cour~r.~ prcSS\<TY\ -- ~eYY\?HCùU~ V'\ ~{Jt\c.~'(N'\ (dt. \Q. c..CM(,ct"n-a~Q\'\ 0~""~

r<z.,,~ rdal\r p~~~lU tOtl.~ \lZ.~ h-Cl,b dt ~hq.rI'Y\Cld~"a~i~w <Il (dJ. rt~i<j"rQ

tien-. .

.........••...__.-- -----.....

s.
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/

COff\nu, Je\'\'\4[nr.s cle, c.h~~~a~ct ,~ Q ~nz..bi~' la. s c.o\\ac.~u.rs plQt\~
1

lZ.~Q.,l- rd<rnt'\I:~ 9Ll' .\l~ ~crn~ .. dqja labri9u-u <:Lt'\ "(Ln~ ptlo.r d'0Al~ q~r\.-

c..q h «'n S (c.ha.u. (ba~Q. rd e, l' <zau. .

?our ,.0W\<:l.li0 ru- la. rltV\df.Mf.nl- 1 <rt\ u.~li .uro \J..h CU~o."~lZUr ae- pour ré.

c.u.~UU" lU\fl. ~arh-cz: dlZ la c.~Q.lq.u.r c.<mt<Lnu.a da"fO la Soolu.t1'crn QPrew. ..

vri (l.

2. 2. ~de ~hq.o!i.9~e de. ~'b~rahOl\ _r-ar o6sorp.h-0'\ inhLnn\t\~ti.

d<z lQ vap.cw.r

t, .._-_...._.,.."
. '

. .J

\i•

Ll " r ',' ~:"n" ,fI"

R

B

,-- ._,---_....._-_.,_._-_._---....
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Dascrip.tlon du c~cle

GsnsiduVl\s IQ. dir;posi~b sch(lm,Ù(s': ci \a ?Q~e pnzcltdcl\u czl ccrru\1tv..c:

par c\o,ta rClc.l~ic.i<1t)h A qJ BI n.h«.s peu d(l.OJ!, tu~Q.J.ik Qjan~ la ~on'''ct inai.

,\u.~e. 0,., inc.o"por2. Uhq. V'cU\Y\e ( f-obi"•.\-) V ez~ lU,\ n:.ct\·~(c.C1.hzlU'" dd'n'

r \A.'" rdas h~~ C-!lM\"f'\(l. indl9u.: su..r \e. sc.\'a.m.o..

SU\)~os<ms ~u· o.u. detbu~ du c...~d~

0) \cz rlZc.ir\ctn~ A c.<1'I'\~·q"nne ut\~ ~r:>lut\~ oml'\O"llac. - a.OJA. da.n~ lllS c.ndi_

/ l 1 /hems c..ofn.!>rn'\do.n~ au. ~lrÎn\- 1 du dla3ra.mmr. d'a.,\ui ,br'( '["e""~t.ra.hArt.

Pf(UlC'nJ; _ c.(Jl\c.Cl,I'\~rat;\·crns ( Ff3 1) à \l'n~ bl.mp~rau.~ t:-\ ~lln~rt\lCIMetl\l

voiS\r\t: de l~ ~Q.l't\rctra.w..~ Clm6i anu.

b) 9UJ let ~C'plctnt e, (Çd'r\~'(5I\I\t. dll la vafeu.r Otr\Moniac. c;;, la hJ.f'I\~~roJ'U.rt

da.rt~rt~qrat:~ t~. Da~s (c:.«~ (c{jndi~0\4l~ lJapwr Q","",-onia.c::. sU"a ~~ri_

/ l' ,,-
'SllJ\kt rOor la. pl1'ÏI'Ù du dlajffiMlrle prt~sian J-t.rt\pcraXürt.

o

, 1

~"'t,

r- - .....
- -~....--------------'-100

Otl\rnoniQc

._-----_.__._._---------........



SÙppOS(]'l\~ C{lll Q'n OLL'V\) \a VQ\,\\'\.ct (ro6ind-) \J

0" c.ha..u\~e le réCir,tLnr A
On ~llTYl5~ le. nz..c.it:>ill.tlr B da..... u,,~ 5fU1\dt- l'\'\tUSt::

d' <Z.o.u Q' \0 hZMp~ratu~, l2,
\

Let œ'c.iricz.n~ A \/0. ~O'nc~<N\"\r alor-s (CC1VY\rn.t b~\\UM' Q,r llZ. ~'piez.nl- ~

C<J\'W\1'I'\.1l. ,'c-O"t\d.~I\ ...w.r. La solu~'<!'V\ C..q'W\MeLI\O ~c\"r su~,r v.'t'\ ~a.u\~mV\1

t.,)~nd(l"r 1cz.1Ul\ SQ. ?rodUÀ\" U"( \it>:ro..t:\:et'I\. d' ll\o\ rnt.\a~,je:. dJ. 1/a?f.1tK cfo",_

J'\'\CO'\IUC «1.\"- ~ a.r fM \0 m;:FY\J. 1 {-the. ~\w«.~''1Y\. cL ler tHt.,si(J'f\,..

0" ~u~pcru 9J.U \0: ~C.ti.·~·CAhlU'" $~~ClP- hJutR 1·(l.cUl. Gav\\'t~UJ. da", \Il. ",é_

laW\~ . L' 1l(U,. (1t\m.l"r'\ft o..~rl"o ro.u lT..c.\?'af\\- f\ t1- ~w.\t l~ \)(1Ff rd' Q.n\f\\O_

t\i CltC- ?CU'"\Jl <Lnr o..u. ~cA~\ a," ~, B.
k pcr\l\\- fll?r:i(U\m~~ dcz \0 s.o\ut,;."", ~ ~?\ctu lez.. \U'\'\~ d~ la \l~n.e. creu;

Va.r ~ c.e:\ft 90,;. f()..f~ rill 1- ~u.~"u.' 0: Ge 9UJ. 6 ~ rt'-lô5,\(J'l\. o.."q,l~C\4l. \0. \1a\uar

fi 1 c.orl'tl)~lt't\dCl\"lt 0:. la. h:uf\~Cl.ra'W.rt. de. tC<rndq.l'\~o.~~t;.
1n tr't ~Q.I'\'I~ 1Cl. pml\r f<Z.r ft. ~t."ro.h~ det \Cl. \.I(l~.w.r cl' aM ft\<f1\\ o.e, C-O'f\~w. CU\

E:> CA. ~,)O..fUl,.lru. la \ijn.t. 1'- 2' ~\.\.~9.u:' ~ CA.. ~-Û.' m o.\-\q.rj~~ <lA 2
1 la. ret.~-

Si~n d«. ~o.tura(;.~ ~ CO(ltI)fQ'r\do.Y\\- ci \0; œ.mp~ra.\A.t..tt. t:z.
a rClr~r du. plril\r 2 1 a\on: 9l1J l' CLC.hOUb~Cl.tn\.Y\t- CO'I\ t'nov.. 1 la k~r;C'·o.~~

da ta s.o\u.~·CJY\. s' ~lt.Àrt. mcM~ 10. fr(.u.i<rf\. n-d:i c..~tl-Q.nti ( c.cr la vcx\>w.r

St. A,cmdq.l'\&< l.\'\ B o..u bUt 11t- o.' MUI.l" dez 'a tCf""Cll;:\t'r\. CL\- k PG\\'\" •
S<Z..n l-a.t:\ cM S.Cl ~c lu.(;~ ~Q'.. d~l·)la.t.l la. l($Y\~ det \, IÜo6o.r~ '\~ PL. ~t.ll; ,.u.' o..l

o.\\tl.il\d~ \CL t>a\nt- 3

L(l. ~crin\-- r(l~r1i"U\tOÏ'~ dt, la va.~w.r so..ti~ o;'q.,~\-- f'1\o.i.nft.\'\"", cte\ 2'
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_ 0 rv ces"'- dJ.. C.h rua. 'Ir" Î\ o...u. s.s i\1:l r \a tez mr~ roLa,l"( ~ aHq.i"Û

_ On ~Q.fmr: 4.n rnql'l'U hl.m~~ \lÀ Val'll\t V

_. 01'\ n\il'1e ~ da.-lCl \"r\<1Ut d'cz.o..v. r0u.r \'''l\t-odu4~ Q..\,\~u,;.ti

da.t\~ u.i'\~ c.'n(u·,'\6rt- ~re\cL a \0. kmp;to.Ù1~ t1.
a ?o.rhr dcz <..t W\U'mCLl'\\- lQ 1 \0.. ~l)\u~·<.N\ O~pOJ..l\tc"'q. 9~ 'lZ. h·"\A>J~ <1." A c.c:rm_

\'r\ll.no r-o.. re.~mdA·r-, 0, a.'o~ol"bll.r \0.. Va?lLu.r d' aO\~<S'I\iac.. Cl} la \)l''tUill'r\ te~I'\a."'_

t. c..cn-t\IY\lU\ü Q. bo.ù.ut".IC\ Va.\:>Cl,ut d C\\'VI.\'Y\<.,'·nia.c. \JQ.f\a.'\\- dlZ. \3. d~~ \')cZ.l'\cihû

ci \0 r-rhe. \r'\ \\l..r\'q.u.rt. d.<Z. A( (.(IYMI\(2. ~ll.r \Q. t,;,c..\-tI2.I'l'\a.) c..o..r CL ",'cu\- 9t.lCl, dJ

c.(l.\1'Q. ma.t\\~A 9U1 l' Cl.btorr:l~ern. ~q. poun.v.-'\-- 1 ~ta..,,\-- d(N\"C:- qUi \0 dCl.lui-

cci' dq. \~ ~olu.t\'U'I'\ di r'l'\11\\U eurt.c l a c;.c.rli\t~a..mfl,nr de lo. um~n\Tat\.~

Cu. ~u.r <Lr d 1h~u.rt ,"-,\!.J. la \:Jft.~~icrn 'oroue 1 s.'~l1a,?ort.. L:4ml'l\OTIia.c.. c.crt\dft."s~

nu cours; dll la \:,h<lU d~ <.~cm~~nw 1 ~LlÜ~q;u la \-t.ns;ÎUft dQ.~~ 50. vo-
l

peut 1ci \a ~mr~roOCl~ "-. d<1.vio.or p\u.~ ÙIlI.tÛ ~w. ~o. ~~t:~iO\'\ f~51\Q."O.

L<t; rlZc..i?\af\~ A ~<fJ\c.\..'ll'rIl\~ Ma\t\~'\(U\.\- c..<JmYf\..t. a.b~ot'a<z.l1.r (.\"t..~~l\~ra\uu- dct la

$olu.t\·CJl\) CI\-- le nz.c.i\:>i <l.f\~ B (.(lWlm.~ l)JQ~C('-o.kJ.Lr d<t lu c.~a.~bl't. ~i:rf\~C{\U'

La ~ornt( pfi~1l ~o..t lu ~du dq.\o SQ\U~:(J\o\. qJ- rtio t'U"'lnft\i<lc. c.C'I\dlUlu'm_

l' 1.""-pQ'.J.:'v<1.m(l,Q\" du rl1\l'\r S 0l.I ~~I\~ 1.. <LI, d.u. ~<rif\t s a.u ~a\n\- 1 dcz.pGMl du

to..we. dit. ~\fcs\di"$rLm.ct,Ù d.<l. \0 s.olu.Ç.'<Sf\ O~r(l,u..\J('"I~ 9u.i (t\l'l\d.\t\c:rnl\~ la. \J,_
hIsse. iY\i~a.\.t d' <1bSOfrh6'Y\. deI 1 G.\'t\ff\(5"(\i<lt..

QUQ,,,,d l", ~c\u't;;.'<N\. 0PPo.,.,)ff\Q; Q.st- ~bn;-;di« rd,~'d<Lmcz."~ dll'C\~'o. la.

hl.fw\r~ta.Ui~ Cf ::. ti ,ril ~'l- ~1roq,"",\-- da.Y\~ u.ne. ~rt.l\'\iel't- rho.SI.,\Af\ft ah_

sor~~<3l\ rQ~idez. dQ. Va.PCLt1r d ammiMÎ at. CLf- \')o.r c-OV\scr..qu.a.rd- ci5a.~(L""~I\'" un.1t.

~"Q?or<lt;;.·l1't\ ra~idJ. dq t'QMM()\'\'C1C- c.trt\dQ.",,; .

....._-------_..._----------------....
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ainsi \0 c~a\aur Y\(H..Q.I.<;'G.4~ ci \'dva?orat;.·O'"f\, d e, \'a.l'Y\M(J'f\\~C. va â~ r<J~i.

t~~ cl ct \' 0. ",mimi o.c li'\W: d ~ loi _mqlW\ll. ,lQ.qo..cz.l su b i ~ u.t\ ro.,rnd\ ... t (tl"l\ ltnt- ad,a

bahqw 1 ?\AAS~u.'''\ h<L ~~d\\' ~as reL c::.\\a\q.W"' dcz. \, C1'dttl\l.lU'".

Ccz.\\-(L. ?nmia.~ \)hul;.( det. ITbrodù;r<z.metnr ~4Z. ttTl'l\in.e. q,ua'l\d, lex "olu.~<M.

a~q.l"dta la ~\"t\\)~ra.\Uf1'- tt, c.Q ~ ~<L \Jrod,-,-,\- Ou poin\- 4.

tY\trt, hz.M~~ \a. ?lt\f\~ rtl.rro..~Q.hh.1.t\t d'l, 10 VO?Q:.\U' d' o..rM'f\~ie,c Q ~Q:rc..ollN.

10. \i'~"4Z. 3/ - 4/. 0" pC1.u.\- t-hlZ.ori ,\u.~M.~"\- admQ.\t~ 9W ~/ - 4' ar\JQ.t

h"cz.nr à \a c.ourblZ d<z- sahuo.""(fV\. dcz.. l'OMM<rni<tc.

Co. ~~ ft-\l\<1.f\r ci o.drn.<t~~ 9\.19 tuY\,t ~ \'ab~r~h'd1\. q~ 1·a.va~oro.~<SV\. de.

l'Qn\""rniac. ~<Z ~roduü(U\~ cinM i'Gs c-t:I'f\dih<!'l\.1: d'q.C\u;.l\brt...

Q parht du. \')cril'\~ 4 [Q hz.l'\'\r~ro.ru.rt. d~ la ~o\u~(fY\ dltv\'q,n\- c.(ft\th!.n to 1

\'Q\'sOrrh<m. da. \'QrnmlfY\iac s,<l. pou,n~i~ <trr~ rc.ll't'\t~~u.c."rlcz. ?cri,,~nz.~

~~Ci.(U\\-o.~'f d<t ta $,clu.l:\"\l"1\. \')arGOu.rr 1'\~ol-4\(l.rmt 4-1

Dcz ~(fY\ ÛlU \<Z ~erif\\- rQ.~~t:l.lùnk:~ dez la \tQ~ezu.r cf O,M""trI\,'aC ~a.,..c..ouC"l-lQ

l\jnll. 4'.- l' Sl~U.tl.tl. $ut' la c.cu.rb~ der. ~o..h)"rn~<rt\. dlZ. \"aMlW\CY\iac:..

al\. GOIAU dcz. GQ.t{1Z d(l,c-n((].~ \'Jha.sll ,~ 1'(\1l~U.11. qUI i Q.W\~lrr\io..c.. s.'~\to~o....

Sa. ?~~\<m. aJ po.r c;.crns~~lJ.q,"'l-' aAA~si so rq,mpctra.w.rt. ~'(J.la.\l't,I'\t-. Cz. C\~ ln",_

ln. 9lUl. ta. c..hut CLU,t n~_U2."!i.oÀft: ~ c.hou\\a~ a} 0- \. <1va~o('o~'«'r\. <LÙ rdi~Cl.

du. fl'\i\\<l.u <U..nzrÙLu.r <"lS'f\tra.'rt':l'I'\t,f\\- Q O'l~~ CH\\to.À\- aM CA.'W't d,la

?f'.""( <t~. r) ha u ,d4 A..\rn dl"~ l'ü\'\'l.\'\r. C '(là dCll\c.. 0»- ~1 da. <..Q.~& ~

c.etl\d..t fhau 9lA.l ~<l_ ff'Odtùr lf a.«a.r r(l.rr''j<Lro.W\~ u.~l~.
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CHAPITRE .3

3--1 _Da:scri phon $oft'\m.airl'l da \. un, hl. f!i<j9.!ifiE:\~~ al d~ son ~t\dion.~.Cft\Cl\t

L' În.d-aÎlah aTI. c..ort\prt.l\d a.~s.'Z"t;.:u.Ilcz.W\<1"r:

_un ~3ci"C::r-uhz.ur (a) ou ob SOrbCllA.r

_Un q,c.hal'\(3'~'UJ" dq. c.ho.t~e.u- Ch) c..(M~h~': de c1eWl ~~Q.~ concQ.f\~ti<tU.~'

~\J.n c..o\\ed~u.r ~o\o...:rt ~Ja.\'\ (6) ~ \a so\uKUY\. Q.Ù c.\\ewff:1;t

_ 0.\'\ bOW.\\CLl.I.f ( c.) ov. c:J~tI~rnlt.U.f" La. so\u.h cm.. chC\UH~'~ trov«.n.Q.n~ dIA. c.oU~c.

tlJ.\1f' to!oùt ~ \i6~rfl. UY\ ft\Q.!al'\j" èet. VC~<l.u.r c::!,QI'l'\h\O"'io.c... q,~ o." Vcz.u c1({ Va.

po.ur rd ao.u.

~u~ ~c.\:'~\Ulhw.r (d) q~ rr.h.~ la p\l.l~ 5rancU ~ar~'(Z dcttCAva.~a.u.rd·v.w.

<Z.x.ïs'ra."rll. do.W\t 1 Cf: m~\Q1'\J(l"

_UI'\ c.(!'Y\dQ. ... ,~W' (cz..). LC\. VQp«.UX" nl..c..t:.·t·:~ s.'y ccmda.Me

_u.t\ <l-VO?or-o.\-q.ur if). L' (\Y1\"'I!"'o..c. c.ond(l.n!>~ ~ o:t1\- r·(Zc.ua.i\\~

1 L'a.varorahlU(' a.sJ (ClJ'rlt~M4 da~t \0 c..~a.m6~ F dt C5) cW. ~~ h-oWltir\t-la

1 pro dui\;; 9'" "" rd. ".. ",{li J~,.r . .
1 Lez ~()ur \0, vo.YH\lZ. A q.~\- OU,utI\.t.i. al- \0. V(u\n~ ~ fa.rmczcz. . La s.o\o.t.À:"" as\-

1 c.hauH[~· Lq c.~OU KQ.Ja. da. \0 $.olut:~ C.<mhLV\U rdo.n.r la... r~~:~:rCl~

(a) s.'Z kt hafu~qLU la ~tllu\''''fY\ ,dv. bO"';\\<Lu.r li bczt'C\nl- \' amY'r\C!n\Glc. de_\- -- \ .

1 via",r ~hn ,-d1lr\H (l.t ~")Qr c..(/1\~~~u.<Ln\- dQsc.Q..",d dans. \a. f'i'3in:ro\uu.r d

1 tro.vœr< \' "'l'dO ,a"nuivin <1" l';'c~''':J~'U o\'\'~~o.n~ la; .01."'·.... C.."C4A.

1.



~r~e q, 'f/\Q'l\\u- ci h-~~ 1«. hl~C\U ~"hz..rïQ.u.r d<L \ q.(,'no..Y\~u.r cù (du. c..o\\ltc_

~<tur ~olain ~u.s 9 u' o...u bau': l\ 1lU,1'.

a\to.~~ \a fi" (d.u. r: 1 \, (tc.~a.""ffa.l'V\«.n~ aa CUl lO\\<l.~r ~otoirt. s'aRQib\\~

La diÙi\\ah~ dfl.. \- QMtl"\Ol'\\a.c.. ce.cse.. 0", ou.\JU o.\()n \0 Vo...""L B c:z.t\ rnê
1

m(L ~<Ll'Y\rS ~IJ: (J'Y\ 1q"rl"1'\.f. A. La ~o\u\A"<.rn l'o.rp~vrit. c..OI'f\ty\~f\t.I ~ ~fN\dir-.

Pa.r <-Ol'\~'?9uctl'\l-- Sa. ttt.ui<tn c.<:lt't\f'\ItI'\U C bOÀ.li.~l!r, a\art ,\W \0. ~C1l'.s_

.siol'\ Œ'l.t.fc..:fl ra.r \0.. varq_ur cJQ.IT\n\O"lo,C s e, l'f\Q\l'\tifl.l'\\-. ?"f\ ez.~~ czl\.g.

ez.s~ c.ohdih '1'f\1'\t'e ~O-f \a h!l'Y\\j~ra\ure. dQ'_ la. .v.,brc. ~t"i3ori f\'''~ ~

)~ M.Q\"'\;-!l.."\ ~U~(~U.· O,A~ d~bu\- dit la \':lhase d~ «fti5CLfCÙl(1'l\.. 8\ ~fL uie

Q\rq.i ~hf. .,diH Q..rQ.l\,t~ dIt prftui<rn. (lh~~ \' <LVQ~l!Jra.~f.u.r <Lb l~ q r~~~t\~

rn\-uw-. Ca.\hl. ,cll Ka.rQ.\,\(.f. d<Z. rrcz.sù(l"l'\ o6L·3<l. \ qu.of\.d <1.\\lt d<L\1(<LI\\

~~Hi~QMmctl'\\- 1C1.ICLI/~e 1 \0. Va~<1Uf d' amrl\O"n\o..c.. Q bouillO'tll"lu dans l~

rd du ~3~l'\:ro.h.u.r.~Lf\l>w;tf. 1 qJ\(l ~~~ d6.sorb~~. far la ~oluhem..

arpCll.\\lrùl .. C~Yl\I'\'\ez.l"\('t. c\'Ort tG \?ho~~ dt. r~~~I\;ra~ia't\. d~ \0 toluh·1'\'\.

qUi du,", \1{'O\-',\UlI.rM.nl- l:utd:l \0 't'\uir,

Ou. fur Q.t- rt~ \'Y\~~urG'. 9,la l'a6~otpL'<!l'\ projr'llt~(l,\Q ~rct.ailM. baiUfit dClI\J

r<J,lJo~oru\-w.r et~ ,.(~ lll'\. ULf~Q.in l'V\om~,,1- \0 ~<z.IHill'Y\ da. \0. Vapet"'f det \'QftlIftO_

\,\;o.c. dq,\l\l1."~ r\ù~ iorl-t'. q,~cz. \0 ~t\'1!.i'tt\ ~/5I\a"\-q,.. L' ci.VQrOrotiO'f\. dG.

IQM\'I'\Oniac. (..C'n\\'t\Q.oUZ- a\t:>r.s.. (~IQUl ci c.ez.~<l. c:i.vQ~ofQ.hCM. \cz. rcz-,nndinct._

'l't'\Q.~.J d<z. \' Q\"l\lY\\IYIlac l,c~tMd,,- t\J"~, W1\~m.r COn'l.M<2.IH.f."~ I.e::. pt1;)dW:~ ett 0\4

hou~ d Ul\ CUI ta.i1\. \'G.rt>f~ , C.Q.\\l..~ dll.. la c..ha. .....bn. {ri son ,i 9""«' a.t d<Lf pro.
d~~ ~lU ':;,.'j +ruuvlL.r.r.

1
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3. 2 _CoY\t~\deroh(Jl\-~ Btïl.\im~n.cùre~

_ ddl<Z.nn\l'\ohcrn. dllS ?("q~~\()n~ . C<z.mp;rahtn., CLt G0rn~os'h<1r\.6.

POLU" \CÙ(lz \~ dIZ.1\.3f\. d JJ:r\t: tY\Q(.hil\ll. ft\~Cf\f't9.11rz.,.à. abs-orphGT\.(a"'fI\onicsc.)

i\ ~'o. h'OiSo d(fnn~s d~ ba.te:

\a tClm~fa\u.tt.. r~UÀ. ~c. do.,,\: \" ~ooporcl\w.r

lq ?rt.!".~\~ da. \0. \lQ~a.ll'" s.a\u~ d,~?oY\ibLt

10 ~a.rn?~ro~urr dq t' <"Lau. (cL nlrodÀ~s.cz.~"\4.I'\~ di~\X'1\ib\e

an ?tHHro. a\ort d~~rmÎnu lcr.~ ?~s.s.iCN\S; <L~ ~T\1f:ra.W..~ Jarl S \ez s diH:rt.n

t~s pa.rhlZ.s d(. ruI'\ih: 1 Ia.s C.(MC.llf\\rQ\;;<.rn.-t (d(l.t ::,c\u.t:.(f'M t"\c..hf. (l.t- rew.V\.t

q..r. ~H\3 (lJ 112.~ c..a.ra(J~ {J:J.\Oflt''-\WO cl \' aidA du dia~rQ."'m.~ H- Y..

• Lo. \){U"t')\1/l'l da.r.~ l, d~l\~ra.\-tlLf (bOuÀ\\Ult) Q.~. lll. c.ltY\da.l\tlLW"" <L~~ f,l(~ par
ta hl."'\?a'fa\-u~ à \a~lJ.1.~lt ~~\ as,t c..vndlLn~. 1tl\(, et~J dlmc. d~krrY\;h~ct ~o.r

la ~a.~ flHahL~ dQ L1o..ll rdt rr.t tidl ~ç.(tln.CI.nr (ho..u.I-t. ~{t..ui tr\ )

.La prasr.ÎQY\ da:l\s \(l r~5a.I\;ra\ulr( c.\bsorba.w-) a.r da.".s: t"ciuapotQku,,..

12Ù \Ù~~ ?ur \0 ptq. .. ~iG1\- dQ \fc~a.u.r dq., ~\13 cl \a ~"'p~ro.hu~ n:,\~-te

do.\\s \'<l.\lo.~orokut. 0 l...Q\:\cz t<1\'Y\\)~ro.\utd- dt'VH\:~ r"lOU/\ rccrnr.~SS<I'M la

pœ~~icm. r~~w.1.e du. ~r/ ba~"L ~rrns.\IM.-.

'Ït"\ \)f"tlt;:~ <l'Y\ (OcinHJ u.", \~8u" 'jradr:(l,I'\~ (ch. 'w·Wl'fe~ p~ss.if"t\. an

tnt \' qUa ro m\-tlJ.t a.~ \ ab~or'ollir dù. rà \0. ~~\ s.\-n\'\(.J dQ'.~ ~ubu.

• Cr.)l\f\aüta.\'\~ la ~"H~s.s.\Q"Y\ cLt- \0 htM\,(,rolü.~ do.r\t \(l ~j~l'I~ra.k.u'f/\G\tt)

pou" C1Y\4 dq,\t!\.~\ nU" lC\ ((.01'\ CA n n--o.~ (J"Y\.. da.. \0. $o\u~ lI't\ t\c.h.f.. 0.. f a.rht dIol

dia3("o~l'Y\t. 14 -Y.

• da \0 f'r\~r\'\(l. {as-t..'Il\ 1 Y\OL14 ?OI)JJQ'M c.oM\<M'ita.nl-lo. \'tM~~~~ aJ la

..__._.._,_ ..•,."-_..- ..__._._.._---_.__.__ _------------,



FrQ:S~I<m. au 5~n~m'rtJ.t.r (bo\M\\wr) d~\tAW\ir"\t~ \0. LO'OOl.hn-at\'an dq.la..

S.()\U.~<I'1\.. ?OOW'U ,

Pow 1"O..ndn: p\Us, c.\o.ir hO\":" <ZX?Oi.; t\OU.S ol\li'M f\xu-lcz.~ \1.ft'\~:ro..\-u.rt4

~W no\ls. (Lth\'ri(\"M rcv.:~(1T\l\o.b\q.1 QU- y\\V<l<UA d~" d\~:nz.,,\to U"i~.E ch

l'op?a.t'.'\ q.\-- ~ux- Ul\t. b().~~ d~~mil'\lf lc:L.t rfqlO~\~'. lq,~ c.Ol\c.a.rdmhfM

da \' a ",,,",ol'\i (le. dan.!: c..el~ u\'\i~~ a\l'\~; C\.w \<l~ c.0r().c.\~ GQlt')('"\~9u.u.

Qap~q.\<T'M ~Wl no\n Ci~~artÀt C1Ü ~UÀ~ cl un ~~ r·cAh.w- <L~' d' Un ~4"'_

5<l.lU" ,-d~ c.ho..\a.u.r. CC/.. 9.~ rcn d no\-n ~~dA p\U.1 c.cW\~\tt.lt.

0, ~ ~omcz.r\da \-un

h1 : <lt\tho.lr'l2. du t qlM de daos \rz.~ c.oV\d\ \-i~, S.~CÀt" ~(.i

h,j ~ (n~thd~Q. do. \)(1?<t-u.r dClI'\~ \~S c.ol'\d.i ~<ttv.I s.~~c:Àr(.(.'

~s. Y'\o\-n~i(fM (A ) 1 ( c) 1 (E::) Cl\- (&) dq;~\Cjf\Q."\- rv.sp(ld;'\'<l.""<Ln~, da", \a.
C.~dl ~l(!M os?~ v\r'~s 1 l' o'os;ot'bll.u.t 1 \<2. c,ohda."~ltw-I \' e:t\Ja~on:ùt.u.r- CL~ \q.

-' ,
lja.nuakur. C1i,,~i:

h
t

lA) : l·<1,,~hal\)'\·e. clet \a ~o\u.h'q'n. du,,! \·abso("bw.r

h{ (X) : l' <l~\ho\r(l dri. la s,o\ut;<rY\. ("ic.~~ 9u4 \ta.nt- V~c::.ho.l\~q.lU"" da. (,.\'a.\c:r.w

hf(y) : l'a"l-ha\\~lZ da la ~oluh~ Pcw.\JR 9tM\\o.l'\t- \·~a.l\jQ.ur dfZ (..~~UU""

t'\- : ~lS\d' lIn k:j d<t ~a ~O\Llt..·<N\ t\C,h(. PŒ- ~ dq. \-.1\+3 'CUtl'\~ ci l'~a?oro.ku.r

?: ~.n(h dt! \Ja~Ulr d'oMrMnilJ(. c\,_l~~o.nl,..l'ci\Jo.~or(ùw.,.peu- k,j d~ "\'\3 ~\lr";

QA : ChO\a.l14 c..~d~,,- far \cb 'i.or6ulI-.

Qc.: Chahut- ud~~ Ut\ CCMdO\Wlf'.

o, : Cha\wt {où.r·t\IQ. o.u 5~n~ro~.u.r.

,---------,-_ _._............ . _ , _-,_..-.. ..._ _-----_ _-------....
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R: PO(ds d.ez. b $.o\ut.\~ ~au.\JU. rt\outl\Q.Y\r au 5<Lf\a.ro,,"w.r Cl ?a.r\ü du

ft.c..h \'c:.o. \w.r.

"'t : CoI'\c.u\n-al;.'{JY\. ch.. \0 ~Q\ut;(l'Y\., p<S\d,. dl ~~~ rar ~ de.. ~Qlu68'n.

't-3 : Conc.(z.r'l\r-Q~o-r.- dq. \X1rt.u.r, ?Q\<h dt ~~3 pox kj clez. vopw.r.

3.4- Cg\~~\ du~'i Ü~.~.~_~~ ri\ri~~rati.O'Y\. ci C1~lQ!p.h.m

0'(\ (<..Ot\t\d~rt "Ut \cz. rac.h~· ca.\w.r ~<Sr\c.~~I\.E ~o.t.~ ~<I.f~ rd" (W.c.U~~

Sornz. , la. ~o\ut\1fn tic.'-'t. 9,-".\tez. r(..c.~o.n3q.ur dcz. c.ha\a.UJ' ~ 60· c a1 \a.

~t)\uh<N\. ro.LCJu Il.Ü r<Z.{("It\d.\~ ~ 3s'-C

TQ.V'1\?~rCl.\v.u 0. \' ~.•.Jopor(Ùtur == _"'0-(".
1a."...~:rah.u't o, \'abs.orbu.u- = ~5cc

T\I.~p~ro.turv. ou 5~f\~ra.\-tur :: 90' c.

T / 30·~\<2.rnparah.l." a'l COr'ldC1."- tlUl'" -

8>a~k dc:z cn\t.u\: 1~j d(c N\-\3 {.ourf\i Cl \·wu~or"'\w.'"

Ccz.~ dOI'lf\Il.a." da. haSoQ na. ru.n\- ta \~rQ.Hicl'\ do.,,~ au.<-ul'\.~ u"i~'~ du.

S~S.\-~M~. ~\ a.s.\ o.\QCs, f'lCLc..a. ..S.CMrl. da. d~\t,nY\if\lr- L:~ ?f<l.s.t.ion dant c.'na.

q\).fl u'I'\i~

G<:Lr'I<Lra\\a.m<l.r"\" r\\ (l.sJ \)fllf~rable. d' o.\10Îr ut.t. c.o\util1"\ h'c.he. da~, lez.

r~<j~~~to.\w,r( a'b!.of'bQ.U.r') 0 \0 ?\u..1 'jra",ci.t. c.OI\c..IlI\\t-a';C>r\ po~s.\6\(l.. Cq;

9UÀ nl.9,UÀqd-- \}.\'\t: \')\ud~rClnd(L) pQ.h~Q. 9.uaY\tï\t. dlZ. d,o.\w.r da.nl la. 'j~n~_

ra \-tur ( ~ CI UA.\\ Q.u.r )

• Pr.ns.\on do.JU l'dIJQ?OfC\\w.r CL\- \' ab ~arbq.\).r

L~ ~\q~:.i.~ da. \ wq~or(\.~r a.Ù ta ~)res.si\O\ d.e. ~a.hlra.I;.·\3'ft. d<l. \'Cl""'''''O-



~-------------_._-------_..._.._.._...." .._-----------

Pli. -= 2. q b ahn ab~.

Cq,. 9w- ~lLq. ta ~(q U~\!(\ do."s; \' a b ~orblZ.ur a:. Po. -= 2. <36 a~m

• ?r4.~~\on nu 1"\~\J'l..GU du. '3<:Z:,,:ra\-cz.u.r aJ relu. c..csndCl-f\l;cz.U.f'

La pra.s.s.\lN\ rd~o\ \cz. COndUM-CLU.f" c..orf"lZsp<S'f\d cl \.0 ?nnrol<3'tl d~ ~QN.rahft\..

dCl. \'Qrnmln\;ac. ~ ~o hz.rnpq.r('""...\~rt pCCl.va.la."t dQ.t\1: \<2. c..ol'\dcz.n\.Cl..ur.

1c = 30'c _~ 8-:: 11.~g ahY\. Qb~.

X+ (Gr) =. 0,3'lb

hf (G) :: 13. 2. lt-cQlJ~
0\'\ a

Cc:z.~lli. tllLfl.. 0\0. \'Y\;Il\/l- IJdCLU.f la ~rll~s.icrnrdo.h~l(L3~"~r(Ütllf:~:-1t\qa

• S\J.pro~l1'f\~ ~u..\Z. Lz nlc.~'t'c.o...\-tut da.\lU'\.l \.lY\lL \Jo..pmr o..l..\a.~r U'/\lZ. c.CI'I'\CCln\m,

Lm. rdJ e.ssc ,"\ 'Hr ~f\..lliez.nr dez \)r(u\.d~ \0 Pnc.S.t\M dQht \·~aFra.

t..u.r ~do.\t à Pa. :c 2.9 a~ll\. Olf\~; Pa == 2.9C3\-'"

Pe~::: Z.9a\." ~t(~) - 0.42.0

Pou.r Oh Q h
Tn = 3S o

C f(A) :: B.Q2 kcal/~

'V-a\rt.W's \U.IL~ ~l.1r la:. cllo'jro.""I\'\CL \-1-><..

ia. ~CtI\Ho..ku.r (6~\M.\\U1(~ o?~.{af\\' ~.un~ ~Q."",\)a:ra\-ur-< det qo·c, a.t ll\'\~

\XIL~S.~!J'n. ~ :: -H.?>q a~M. lÎ b~rq.ro.. Un c 'ioo\uh tl\. ~aal.\lU Q.\- <.,.\"<1AlOt. rd<t

c.Cf\<"<Lnlrot:\'f"j\. Xf ((r). Cï" li

T~ = gO·c

heur ~ =r '5 -H.,q a~

a\ors; 9.lU. \C\ ua?lI.ur ~ourni~ o.» f"f.c.t;r c..a\1.ur a.Ù ~5()h: ~ O. qso czJ

h
J

(G) :;: 4!4. ~ kc_ol}~

._---- ----- ..... _--_.._...._._--_.._----------------



,----, _. __.._------._-_ ..._,-_ .... _-,..

Qil'\si 9u.e cq.\\~ du \\~UidlZ. foùn'~ cl \'Q\JG\:>QrQnr.Uf'l i\ (.st ~o~'b\cz er.,

\on: d a.bblir tcz. bi\q", rda, Y'Y\a~Sf- d<Z. \'ql"t\,,",cni oc 1 c.1:)~~ hClU.~2. ~f(L~(<:l1\.

I2t ,..da. d4.~tl.rrnif\(.r \Q ~ci d.~ d(.. \a 'O.o\ur,~ ric.hf:. 9u..l c..Îr<:.ll\Cl. par ~ L:5
da 1'9uidCl. d ~c.hat3~' ci u, c..I~1\dCl.n~uu-.

Sc\\- n. tcz. ?c\d~ c:llLla ~D\U~U"I\ f"lchfL 9,ui\-\-ol'\\-- q610r6(l.u."(r~~t\~ro..

tlLl\6') 1 C1.\()f"S (n-,,)~ da. \C\ so\uç;-!Sl\ pau..\i'\.lZ. 1uk\\-on~ \(. bo~t\Q.ur a.l-

1~ d<l. \ic\lIJ\de semt d:C.h<l':ja.S' Oinsi 01"\ CJ

n'if(A) =. (n_,,)Xf(G) + Xf(C)

n..O.41.0 ::.(n_")O.3'tG + o,qrro

IQ C.OV\ C-CL"trQ,h·on. Xt (c) ::. O. Cl'lO <2_sl- U,,"r<, \1o\q,u. r- 'l'r\O~Q.""'t ~,,~n:. C.qqO

a.\ o. qSV

JI fe Q \- olon fcurc ci{"(.l.\.\Qr -1A. ~ .d~ "sC\UhM ric..hlt. ~ou.r \"t\~r\-ru e" JqJl
~ ~ df: N~~ daM \<2. c.iruA.i~ {{i5orifiqll~ (t. e -1A.~ de ~clu~i~ riche. pa"
~ dt. \\~UÀd2.. NH3 fourni a t'~va?orohz.u.r)

2' Lez bi\Cl'" rdCl 1'\'\0. H.~ de \ cmmol'\\ oc. C\.lJ. 'I\\Vf,o.u. du r«.d~·~·ca.l-<.ur-

a: ~ ,..du r c.oY\dcz." WJ.f d~h-.I\YnintrO l C\ VQ~tur a. \ournir au rtth"r'cal-w.r.

Soa- ( ~ -+ R) k:J d<L \Ja~(L1.U" cho.u[~(. f'u.rn;~ \")Q.r \(l. 5~l'\fl'roJ'Cl.u.r, l(t rec,

~it\Lo.blU.-- va. rottJurr'\u' R~ d-z ~tl\uh'trI'\ l.a.lUM c.ho.u\fct~ o.u S~f\~rQ

~a.u.r I%J l<2. <:..at\cl<1.l'\u.ur d~c.har3fl 1 kj de. Nt-\,3 0. \·'C[.uopora.l-Por. d'o~:

( ~ + R) X:J (G) ::: RXf (G) + Xf (cl

(~+R) o. q9) ~ R",O.3r"J6 + O.'l'lO

----_._--'------,---_.- -- ._, ..-,,--_ ..'--.._..-----.------- --



@ T, . ~ ~~ 'Xc-

tl'\lha\~i ~ s.r~c.l ~,\u.r. ::: ~({.)

._- ._._ ..... ---."

R :: 0.034 ~

n
L__ -__ R~ d. u'\,'\,,'n <n ,,\~I;b~ av", ln ua~"", ..I....n;.

au 3~"~r(1\w.r@Trs ,P" ILt~ (Er!. tn",a\~i( çrl.ir~1U :hf(c,.1

.-..._.__.__._- (td~..)~~ d.1l vapq,ur V4.l\o.n~ du ~Y;F\~r~\w.r @

TG ,\le, al ~(~) .. tn\-ha\~i~ ~~c~p·C\.\lcz. =- ~(Cs-)

~c.h~Ma_9: u_~_.~~ili r~ç,,~~~ .. ~_Bi ..\a t\51Q=.. mQ,ug,. ..

:J\ 'l'Cl d<rY\c (.-1 +O.) :: ~.O ~4 l.:J dei uQ?ll.U.r {t>urni"- ~o.r \, ija.'n:raku.r ?~ ~

Jq li9U\ de ci OW\1'f\onlac d~li0r~ cA \. ~\Jo.\JorC\kur.

Bl\a~~ 1'\<lC"~ah~ut:__q~_~~~ a.aJJ. .Q~q;_~; rQh.~~

L(l. 5(i.F\Q.rn 'rt.u.r r«..~oJ n k3 da:. ~o\u..hCN\ C\<.."f'IlL ~ ~O· V(1."a.I\~ dq l"a.c.ha"~r

d<Z. c.hGl\4.1J.r G.t- R ~ dl ~o\\J.han F\J\1 d ttO'C VQ.I'\(\"I- du n:.c.hpc.a.\<w--.

~l d<zc..~o.r5( a\,or~ ~Îwnu\~ana.m.Q:I\~ (W\-~)kj dcz: l>olut\l1'I\ pau.1tU 4.\- (~+R.)~d.t

l.Ja~Q.ur <l qo·c



~-----_._._-----------_._---------........

..-- - -.-.-..------- ~~cl.Q.uaFr~fr'w-rQt\1:i<.~
-

l~ c..haltL\H ~\lr"ic. u'"' ~~n..'ra.*r ~\(l\IC

___..... \e: bl"'rflraln.r-E dll.lQ ~O\U~I:"", Ca~ \i.
t:>c.~ Ul'\ll VQpo.Ilt ~Utc.I..CWGU (.\- U'l\ll loclll.

k~ PCLU.'lV c..hOMd.t. ~IM. rt.~Utl\.t a.u~ (n _,,)~ d« ~O\Ukêm ~<*1rU.
n.~rQ~ (Clb~odIUlr) 1>-- ~

._-. .--------.-.- ....-.-. cg) T<6- q} PCr

Q <:r : (n- ,,) hf((s) -+ ('\ +R)h~ (Cs) - Y\h{ (x) - R. ht(Go )

Qû :: (1\-" - R) hfUr) + (~4-R) h.,(,-) - n hf (~).

Q(;. :: (~4 -~ _0.034) 13.2 +- (1.034) 434.'l - ~4 x ~q. 44-

QG::; ~A.f.. ~3 kaJ.1~ - 'b9) kGai t~

8) Ca\c.ul dcz. Lz.~(].~ ~\f"i5~ra"t: ,S,; <2.\(0- r<t tf'Ï 5Cl ra n\- r<UlI-~1n ~\u.~' "PClr

u.n bila" d<Z, ma~~1Z. d q~Il\Of\i(H or la. L~Qn rd'ltni.f5lC2. au.rour Jet.~" von ,

\'\Cl. rd' <l.X\")a.l\~\Ol'\ a.\- rck. \' C:vcl~Orak.ur,

~k,j dei. N\-\3 a. Pc. -= At~q a~1"I\ Tc. =- ;30'c 'Xf(<:.)::. 0.(\'10

hf (C) : I\b't 2~ kLclj k:J

Si \J ~\'- lez. ~(Jùh reL ta vo')~r dL coV\cllnrraÇ;:01I. ~(E) =- o.sss 9.tM.ItQn~

\·ci,vQPora.hur pat" ~ d~ N\\ tourni 1 \'cz.ou r<Z.t\-o,,,t" Q.~\- ~QlU, ~tft'\~ (cio.

\i"U.id~ S.Q~\Jf'~fL d cU\'\fnoniac.. ~ P:: :2...'\ a~ft'\ T":. _10'c q} Xf(E):O.qao

'Xf(L) - P'X5(E.)

o. q'lO -= o. t\Glq P -=\> P -= O.Q1o

dQ~ Orczf :: ph~(E) - hf (C)

Qr~ ::: O.q,! '1- :,cH.16 _ ~oq .lt-=. 2'1C>. i3 ~uJl~

-_.._._-~-_.



4') \ etn~hal ?'Il- d ... lQ .sotuh"(f1\ FUn.- d~c.ha~ dans- Iq.c'nal'\? dJ

c:.ha.\u..u- fw1 tJ~ c:Ld~A\"I\inu pa. r ..un bIlan d'QnH~\l!: au.rou.r rdJ. c...ttc.

Uni~'; . 0" q n ~ cL s.o\u.~~<1Y\ ric.hc. ~ hfC A) (l.\-( n _ \) ~ dt ~o\~~

paù..uu rd h-r( &) ~~ Cl.n~nl.n~ 1 <Lt ,,~ do !j;o\u~'<T't\ r\<.I,..~ à ht (~\ (fJ

(,,-~) ~ cL so\u.~<m \>allW .; ht(~~ 9.uÀ ~of~a.n\-.

n ~ d~ ~d.uhC'l'\ ric.hf. "'-"'1

(~ ~\{ ex)

(n-i)~ dt<" !>oluliOlfQu,r1'

~ ht(b) .r::====:r-.tJh_~)~<L.,oh.llin~
~ ci h~(Y}

hk, dt Stl\u.hrt\

rida o.' hf(A)

nh{(~l ~(~-~\hVG) _. ~h{-(\(l-(l\-I\)hf(Y)

hr(y! = Il ~ U~) + _tI • (h (U\) _ ~ ( (K) )
"\ \ t'\-1 l ,

h~ (,'I) ::: 13. '1 + _:1 4 .• (,o{! .Cl 2 _ 3'1. 44) =
-14 -1 '

.:;:') Dans \.ab.s()fbwf , \ a ~D\U h: Q"rI, ~au.\''\J rcz.{mdlC2. a;~1;- rt\l1tC1"~~ aVlc. \fZ.r

vQ.~wrs ~rt>\dCl .v d.. t <..l l'Y>lt' 011 (:1.( \J'l'\Q"~ cL \' ~a.rora.kur- ( \0. nvi\- ra.Ll ceurs
,1

d~ \c~ rCljQ Mf at\·(l'r\.). tcr <..\-..o.\lUr etr\\Q~ q.'.\-' <'"...l. di ~~ft:nLo- df:s, <lt,thClt~i( 1

Q(f\\ = !J h3(E) -\-(h-\) b'f(X) - l\h t( A)
G>~) ~ Q.q'1)1. ~ql.fl<' -+ (f4-1) 3Q.44 _ A4)( A3.CiL

I~ (p..\ - ~q'l. ~4 k.c.a.\ j (~3

/ VOl r
'.

~c\."lq.mQ ~ü<\~ ~U""\lU.l'\~~
\ C



'UJrUlF" S4\-u~ (Ll \ ql- PE.

(n_')~ (cL ~o\uh'_

. Dans \~ r~~I\~tQ~,1\ 'fa... ~

ab,orr$;la <i bats. ?f<U i m-

a Cl \' Qhlll\••U·cu. VllrlC~I\I-,-cl.-. l'q.va.~oro.kur 1Lf- dA \ Cl s.olu ..
t\ U'f\ .00. l.LUla •

W'\~ cL ~Jll\i" ridw
à TA

ç~ \rz. c.ITl\Jq.I\~UH .. ra.c.\;.'t·<..ah,ur {(l.i-q\~ ( ~ +0.) kj d... va~w.r ci hj ( <J \: 434.vk-al'3
Q.~(d~c.na.r~ J\k.J d" Va\:>wr t,H1

3
9.UA: q~~ (CQ"I\dtnu" ~ ht(t.)::\()q.1.qbtl~

Q~ R~ d. 5c\uhrn rC1.LUfU cho.ud..t ~ ht(<5) c:: 13. '2 b.-<Jl\kd
La c'na,\w.r (l.n\c.II~; 'là \a rd\ ~.Q.rrtT\c::.. dH <.1l\t\-.a\?icz:s..

Oc.. z: (~~ÇL)h5(sl - hf((.J - R.hf(CT)

'Qc.. = (-{ +0.034))( 4~4. t - Aoq. 2~ _ 0.054.)(.'13.2.

Oc = s~1. 9, \cc.a\ I~.

~htr.5i~ CfLCiu

Pel l' \' ~bsorblU.r b'i'7. \ 4-

0_ Q \·wo~o(.().l.tur(~'" n+-\jUQn~) ~__~~~.~
-112.0.\?>

d ~Qf~ \tl. f(~~ 9,u t"f\ r 0 WT\fT\dÎ \c 'l.uCl.l'\h~ cit Gholtur d.bIorb~ <iu ~~fI~ra.\u..r

i\ ,,'0.. 9\.U t~~ \~~ \,Ja\wn crnt ~~~ \ll(l~ dah'> lU\ :~fo.\)h;~UL. VL ,\lk ".~\- p«.o

d ~ \ ;
9UGl'\ )nQ.1lU ,rc.~ '\1r<lCIr.

(\

COP ::: l,V et(f.l: f~ ~..,. •__._.__

Q ~l ni Il l.I.J.> ~ ".r uw.ur

L(L ~~ (t!,.~ ,G.U..lp tub!.J ~C\.I.( ..u'l'\~ vnaLhl nt

270. \3

v'.s-tl
~~H ~'\l~J,O r Û.
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CHAPITRE 4

4.1 ,\!o\ulT\e u~ile cd" C?~c.it~.fti3or\fi~ll.(t de. \0 bO'l~CZ: f.ro'd~

L lJo\\1.M,Il. d~ \'Q;I'\W"~ ~<ri3o ..i~q\.lQ., d<. ?cJ-\h~ c.0rac.in: a ~ht~ c.hC)i!o.i~ d.cz

rnQni <z.r~ c.: ~u.n'li r Lu; ~a. t.l 1'\Cl c.e. ~ScUr~ ~o\.lr ~ro ctUÀrt. lo~ dc:z ê)\ac.c. ?a.r ~ou.r

.r (l.l\.to\oil\CH'\ctl\l- ll.~ d' cw.~ \)o'f~ ~OU.f \o~ \cr. ~'t~I'-2.lT\1Z. d' wa~oro.~CfW\.. dCl.

l' Of\"l""o\'\\ac.. Pou.r d<Z.~ clima.l'\..s.lG'nS; '\V\t-cz.ria.W1/..~ dG'. 5Oc.cn.w.,mCon\)( 400 Con\.

4.1.1 tSOL.AT\OtS

Q - UAL\l
~ U =- COIl~·c-ie.l'\\- ~\o60-l dQ.. ~rQ"~mi~s.i"" dcz. c.~al(U((kc..o.t/hr.*'lè:\

Ca. c..oa~e.-(~I\\-- kuJ C.Of\'\fk. c1cz.s c.o<.~c...\(."h dcz <...o\'\vcu.~1m «.l.- d~ c..onc\u.c.t;:~

A -;;:; Sur~Clc-ll. ci- ~GhaY\5~ ( tri?.)

IlT :: (T(j.Y.t _ T1n~ )

L(t \l\ll'i. cl' a;c."'-a\\ () dcr. c.I,..n.\czm va. dL\)~"Idf't dlL la. n.o..\un. des ~a.rtù CZI\ l't~ar({,

S, On u.~·I\\·r.l2. u\'\.< i ~do.Ç\·tf'I\ d~ ~ C.M dl' l,Il.%, ccr-.lt.I\U dc\\'\S W'\C. pam ll'\..a_

'"lZ.Llnt. cü CLI(ktlQ,llre. dq,. ~~ Jo\Vo."i :.;~ 1'\' o\~r(\l\~ o..u.c.\I.'I.~ ft.t\,s6I\tJ nom'd..s!

o..u \-('0..\,\1 ~\~ ,.-cL ch0.\ w..... a\ms,

+ -1
~

U =:
----_._---~. ,,-- ..- ---_ .. - .._._ .•._-.•.._.._.-......

Q..

"'------.--------- ..-. _···-··-------·------···------------ OJ

..1



'-------_.__._-------_._,-------.._--------_....---------.---------------------,

(yv. hi. ::- COcz.~-cAlIt."\-- d(Z. h--a.t\~m\\1'cm d<Z. ~u.r \o..c:.~ ihl't-\ne.

he. =' COQ.~V\·q..1')1- d e, t(Q.l\s""nian d~ Sour 'a.c.«. t.l(~1\1l

Cl :0 ~~Httlr dez. \q Fm \~O\Q"h.

À ::- Ccrndu.c..C-:vi\-r.· \-hŒr\'l'\i~l.lfl dit \' \'s;o\al'\~

la. s c.a.rad~rüLqu.u du \i cz.~~ czx.tjQl'\~; pu..r ~11'Y\\- \cz" ~\A.';\lQI'\~";

ka.~~~ \/o\umi ,\u-t. ~ = ,Bo @ -140 ~/""!.

CO<:LrrC(;\~n\.. dt. c<n\dlll.t:\bi\..\~ ~ = a.C)~k.c.o1/",th'c

R(l.~\~\-o..M..e .: \'dc.rau.tMz,I'\\- : 2. 2 da~1 CfY\'l..

t" \'\~~\\~«l.I\~ \~~ tll:~(~\ohc..llli. th<Z.rrni "u,q., d~ ~U{ ~a.c.ll. h
U __ 1 __ ~ __ 0.01 r 0 r \/1 't •= .4. ~ ~ k:.c.a " .Y\'I. c.

'Y'-1 e. 0.0 t

Sur{a.c..t. d' d'c...ka.\'\5Cl 0",-' c..or.~\ ~ \~ ~ur~au. tklttn:Q.u~ to\--o.\e., 1c\~

A -=- 4 (40Q)(.g)) + 2 (m)C..,ro) -= 2soùoc.ft\'L:= 2.Sm
l

Poux "U.\'\f. t-<Z.O'\?~roJ.ürc. ,,,tt.n"lL~ dl2 _AO°c. a.t-.1.l/W\«. ~l\'\~raJü.~ <t.~krÙUL

r\ -lU.r"ch ~ Sb G ('hL'" r({.rdIü.~ R\O~ lUW) cm ob~U\~ UY\(. ~tN3lob~\e dL.:

Qi - UA~i :: a.4~\b\/hM'l°C'( 2.r~7.x.(~r_t\o))·c.

Q., - 4Q. 2'1~ k.c.o.t/h
~I s o.n StÙ~ 9.1U Qa ~u.ti 8\SU.tl\o\'ù-n lZ-~\--,d.l ~

Q1 = 4Q. 1'l~ b ..al/ h y, 24 h. ::: -1.'\ ~2. ~ k.c.oJ.j ~oc.u--

41. 2 t=f~8Q{'icz.s nQ'.c.Q,ssaÙll.~.f.0~!...1? produc.Jiltt\ d~ lOkj dCL.9\ac.~

La c.~a.\C2..ur 9~ dJI.n.o,;J ~m:- Cl.n\«."i"<l pour \C\ produ.c.\lfl\. dtt l~ 5la(..~ dC.t*dcb.~

te) L:~ <-holtur aI'\Lv.t~ \Jour ~"' du.:rJ rq{nridir \' ez..QM q' O· C.



...-----------_._-_._---.-------

2.') \q c..ha..\Q.w" \ah2.nLt da. fu~\on.

31 l", cha.\Ul{' (J.n\Q.v~ ~our ~t-nsidir la <j\a.c.rL ~ _ toc,

4') las; ~t.rk-- reL. c~a.\w.r pa.r rQd\a~(J'l'I. .

• c.ha.lwr \,\(LC~a.t..rt four ~Q..c.~ \Q ~l'l\\)troJii..~ du. la <j\ac.r. d" _\Ole. a. o'c

:::. Poi d s dcz. la 5lac.It '(. c.hcÙttl,f .$;.rqcA~-1111 \(. vqtla~'lI'n dlZ.la ~"'~r-aN~

= "Yr\- ~ liT ~ Ci :: c,\a.\wr s~e-.: ~~\J..( dt \a ~\ClU :: o.~4 b:,o.1:~ le

::'. 1\0 xO.Q> 4 ( 0 - i: loI ) = $0.4 k-co..t

• c.~Q.\w.r 1'\ll.~<Ù~ ~OlU" \O'fI.dxt la ;jto..u rU o°c.

::. Plrid~ dl \0. ~au x. c~a\tLlr la.ku.ti cL tU.~i~

= "0)(. tu kc.al/ IGd - '!OO \t.Ct&

~ ku! 1~ Q.\-o..h\.- la. c-ha.\w.r \a.\t~ti d..t ~ùan d.t. ~ ~a.c.o"

.c..hG\.\t.UK y\q(.ltHcù.~ four c..~o.AJ\{tJ !·CZClJ.l d.t o· à. 2~OC(t-CU'l\~tro.\urtft\0"ttl\llol)

= PlS\'d~ cL lQ<.W. x cha.\wr 5P;cA~·9.uJ x \)a.r(oJ;CI'r\ dt ~rl\~rcwu~

':: 1\\("_ l/.l1T
Itl(.W.

-:= Ao ILà x ~ keol/lc.j •C x ( 2 ~• a) _ 2 Sb kc.cJ.

d ~ J.l\'\~ c\~?tn\,l ~G'clrl\cJÀt~ dl

~1 '!1.. '" -+ $0,4 + ~()O + 2SD -- 22'i 3 ~cd.!r: == 22~~ ~\~Ir
~" t} a~ou\o."~ 207... do. tuko duL. ((un. ("Qd-\o..,tÎ\(l·M (rtll\<M""""'t.nl--)

La rd :~~"~ ~our t\ o..t.: t!"-- «~r- a.t~\.c; (cL 2'1 3e:t. b hi~1io"'r-
Peur ..un --\ft ~-~n3;ro"\-- u.\;'\~ (ct. 2.10. t3 t:.uJ r~ 1 ~\ ~dfO) '\>olAf {aiR
fac.e ~ .A.1\'\C. dez..\Jln ... ~·ouxno.\it{''e rch '2'l3C\. f, hi~/60u~ 1 \J~h,·w.\tr:

'2.'13~. , = AD.~\ ~ d~ NH! 1 \ou.r = -11~ dt ~~3/ 6°ur
'1'10. 9,~ 0

[k" c..c"c.~l'\lTa~~ \t\i l;"oll d.J.lc.. 'Qe>ll.lh<M. ~CUl\lrè) ri~"lt O.42.~ cÙ pt\o.\c d.. 1a

~-------- -'--.._--.-. --. ------------_.-..._-----------,------_., -------------
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__~ HL ,_ __ ~ o.4 '2.0

NH3 + Hz.D

NH. - 10.""

t-U\~ - \0 .•\'\ + \-\'1.0
= D. ~"'b

H2.() =- __li.,.ill _

To~\: ~43. 31 ~~ d~ ~olu.t;:O\.

On flU\d -\ SU"~ d<l. ~c>\u~'crn ~ 5 s: k~ d<L NH3 al ~ ~ ~ cr ez.cw •

4.2 Cqlc.u\ du con.d<ln.sa.ur

J..o. 9,.uu"I;;~ cL c..\o-.o.\w.r ~ ~\\W'I\il'\U" CU\. ni\l~o.u du C1J\'\c:laWlr fOlM ~~"

cL t--H'i 3 ~r"i 0: \·~.vopon:ùw.t. a.~\-- da. ~ Qc :: 331.~\c.c.c..n/L:.Œ

1a rfU i 0 d.t dt ~ l\;X CAl;.: U't\. ~S} '\JCÜ t C. <3rn m.t iô'* 0. 4'"Ulft4 ~ th~ \0 r s '\w.

\a. l"CM\<1'I"\t\t.tr.U\\- solcùrt. <Lli.\- o.' rHl"" mo.x.\m.u.tn. Par c.on~Il.,\u.t"'\- to. ~m.p" dl

cm'\dt.''''a.~·(J\'\. <2J-- dl nridin.fl'l'\ll\\- ezà aussi cL 4hwft4

aiT\~; ?OUt L""a~1.lJ hUltT_ <fY\ dlti\- \I~hIUl\""':

-11/4:: 2.'lr-lc.j {h d9.. N\i~
/

a. ~ 1G\ c,~ Q \ tI.lr h> ~n.R.. (Â li\ ~ l\'\; M.r o..u c, cmd.l f\ ,,"u.r ~ G\H' ~ hlU.~ ClSt.\-- cL

Qc.:: 33'1. ~ Lc.allk.j 'l( 2.'lSks/h ::. Q21.Q,k.eA1/h

t.~W\.l- dllYl"~ 10.. 9.ua"lo~ da. cJ..{\\w.r ~ ~lim;l"\U' au (,l1'f\Oa.hÇl.UJ" f 13\'\ ,'~d

~ u.'t\4t :>\)..,"\OÛ d·Cl.c:.\.-.~ r'l.lah\Jq.ft\w.~ \l'Y\?odnY\ht..On o, ch,i",~ u..n t..0'ldIM

~ w.r c~ Il( 0J..l- OJ.)U. U Y\.A c, C7'I\. \l <Lc,~.U\'\ '"a hJ. ft1\ct •



la m.a.x.i\"f\l.lJn.. dCl. c\.>.o\lJur da.lG\ vC.\~r SUfC.'no..u~ ci.l'ezCMl dJ. rrfmd\~

't.\'Y\U\\-. LQ:t c!<Z.Ult Pu..:dt.t lQV\~ ;fl.\>(U~ par U\'\e. \:lam rna~\tlqlU Q)J.~

vo.rs dt la.9wJ1t s.m~ h-CHU rC'l~i \~S c:.a.loriq.c~ t\w;dt \q, p\lJtl c.hlUld.

o.u tlUA:d.t \ez plLl~ \md..

On d~~ Ornu\u \0 ~Y'l\ ?tfo.\u~ dlZ \a vaFt N H3 GO. c.c.\le u>rn::'i;rmdo.l\\

ci ta kY\'\\~ \~tt.u'C/'l\. de ~oJM.ra~(f\'I...o-, ad"".} q.w. \c. (,ha\t51Z.~q,,,'" cta.l-o.r

Q. \lUJ.. a. ?rt.~si!l'\ c.<rn~I:o.\'\~.

L<L <-<rnd.eI\Ull.t et~1- ~tm~ ~o..r oUJH r~~,,"\ffl.. d'cz.o.u V\<M fQ.l'\QU\tltlab\.t pl__

c.{, da\'lc;. M."'~ <:..l..UTfl.., c.lJY\ttnont det hAbes ( s.~")q,nh,,") a.V\.-ov.\~t "' ~~\_

ra.\lt do."s; Icu:C\.u.J.., C.\f"W.\lZ la vapw.t Cl\"f\MoV\\a.c..etll. La. c:.~ eu\- ?fb\l

~/l.e c.(!'/\h-t ~'acl~m dv. r<Ut<JY\"l.II'\tf\\- ~~\c4rt to"{ lUI. \'U\1~kMM\'" c.<rnVe ....a.

6\(l.. CCl rq,I1(L~mU\\- dwa.n\- \')~flntl\rt. l<l rt.fmdi"U"\'Mnr \'\CC.hA.fr\(' d.. l'cto.u.

\<l ~yt~ ~\~3 "'Q. \\q.w~q da.\"\ s. t<L. c.d"t\dt.n~Ulr s eo,s .llnc- \')~tsl<h\ i~o..\fj Q.

la ~(1\'H\tN\ dez. IJOpLUt du N\-\3 Q \G\ tQ.\"f\~~t"hu't ~~f\a.I\\o- da.,,~ \'arpo.weil

lac;; ~lK\Hnhnr ~()ur ~H3 ~d'n\- (UI. h...b~ dq UAl\T\At dl: 20/24 ~«\~ 2.",,,,,
1

d' CL 'pQi!.\w.r-.

1a ~l"t\?lr,Ohm da. l <lG\J.i dt rt,n\d\' ~<;..,mu\~ r\.(~ de)\- ~o..~ àa\,QM..U- ~S'0 c.

4. 2-1 d(dCl.f'm,na~l~ du <:::2SftÙ.'CLO\- d' ~c.~~~~\o6al

Q :: UAflT

~ Q -=- ~~aJ'\\;.~ dq, c..ho..\ULr U'.dez:-ll a. \'qOLl da. rt.tmdi~U"'&"~'

U :: CO~~cAq.,,\. d ~C,ho.l\~ :} \0ba.\ QJ\m \cz.ç, dqUol' f\\Md~s.

A - la ~u.r\ac..a ~\b..\q d' ci.c.~(Jl.,,(r' <l.f\m b dClùIC Pu.'c1ctL



--------------_..__._--_._-------_...---------_.-

rt~ " 5\060.\ U ez.s\ dl!l\n;,,0 Q, ~l-V\ql'\~ d' <Z.<"hG.n(f ~a.r

-L 1 " di Cl. L- + - - + 0'\'-

U h h' deL ~

h =- C')q. {f\'-il1.f'\ .... dq In:tMff\~ n\~ dlZ. \0.. Vcl\'llUr a' ta pam
1 1 = ( \n. COtt~·CJ\q,.l'\r dcz. l'TaMY'I\iuif"'l. de%. l'cz.OJ,l ci a. pam.

di ~J- dfl : dial'\'\t.n-tJ) '\"krill-l4ft Q,J- ~l(.~rÙ.urt:. da:~ o:.upenh'M

tZ - ~ pOÀ s s lUr dlZ. 't ~Q.r~Cl.f)h~

.1. :::. C<Mduc.ti:v\k ~ llt ml qUJ du rna.\t..rÙN.l_ d<rn\- ~(J\'\~ c..crl\~~i. 'ru.~ ks "~M,

MCM'.t U dczpvnd dq 'na.OJ,l.CQU~ cl f 1ac.~ur~ 9,w- "Cl. ~'~ll~l'\\- ~a.~ ra.trn; las

d~l\vz.s CUl Y\<rMb" d(J;~C:VJ.l.1,., <M ~w\- <..\~: lez. h ~b re dlZ \.tJrP""\ù'J) lIeu vi

hz...~ du Jo.~ . \Cl dctbi \- 1 IQ ~ o~."':~ (l.\-c. -.. Ca. ~u.i l'l:_nd la d~\c.r""I\A_

h: l:tr\ rd, U -ra.ft.·<..ul.\utll'\tn~ di\r-"'\~.

On ~v dUT\<.. l'drl1 Qrrro\(-i:O'\a.~\!YII1 pour ~ro~ ur. ord~ dCL :3ra~d.wr de.
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