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!bjl! ôL3I*,YJ l+lll A.-'{JÀ"lf

ry.ll e-9tll r*
âig-: eÈ J_:!l aLJl

A;"Lll,raÊl ;,ri^ uP r;tlll gllsi.oTl

or'!-Tr ù, LULjJC6H6 4)j;!l lrru g pli Marcellin Berthelot 1862 ti- d êlfj 5 ) :d$l iËJ,.3ll

:{.1" lill l,!:l,-ll c3i3 CrH, ç,18:t

3CzHz(c\ + CuHu

c) 100'C r b) 70"C 3 a)25"C iê 
^S; 

dêuill .fOul + ,g;rtt ,.".,.".1 -1

R = 8,314 j.K-1.mol-1 {+lE ll crllill c.rl15 :,5}*.Il

CuHu C,H,

cl,- (z)(l.r-'.mol-') 134

cl,- (eXl.K-'.mol-') 82 44

el"o ("c) 80

s[ (r.r-'.mol-') 173 201

cj:Sll tlu +',!5,jili- eQ cJ:l.r (y=;) ôJ3ll çit.I p1,r!dl ,rt g* f*ot 6;:@rri$:*iËll ap-.,;r:ll

Aj-.rF 4+)l (Thermostat) i'Fl â-.-2.r c+Ë. clilr 4.,.^r É r To=lQQ( ryl$r)l {ljrâ *.f ,pbl!
.Tq=273K ("ul,".tt .-.r.r c-,$. r 'tr)D 

il+ll ôù,r â--.-,p g+.-i ,frlËl Cr.i!ét * .T =2'l3K

.fdÎ *+ JË'jlI A$t-J r: 
^56 

6iÊll i-=.'p cr.û.j I ÀSr* jlill cJ^ ,5j ç.1::!l d Ji,ûll .-,..-l -1

,y1Sr tl-ntlb'\r-ô il"-ll JLlc!+ lL+ll

cJsl .r3.so A-1;Éi!t 4 ,;:tl ç--h â-rs' 4+dl,!J lrrt I StJl p+s s-i.-: c,-ii: ,$.lJl a,;!:11 r:e -2

...t-O. LLJl JrI-l+ e!+ll A;d os -,1;'$l esrt-j ê: 
^S; 

6'!Êll Â-..p ,',i1. r 
^S; 

iHl d.



ili,-il éir 298K èie ôlr* eUJ cli.l-r 9L1l JrLll é !.",I ilé Gtii) ,/.1+3",J"1ô p:; (!|fi fO) :4JL".lt

:tù.1$l

Nao*3Hrtrt#2Mq,l
a

f AG. = [Çi * RTLnQ. J"lnll lj.jLi.Jl ili.*ll,,rrr Jplil]l J",s ËJt+Ê !9l -1

Uss-l ,: ,ASi d"Ulll 4J-Sil AU:fr 4 J;xll ,ÂH; 4J-l+ll dÊlÂll l++l1!l *É .;'lll g. ds .+."-l -2
f 298K $. AG; {J":+ litJ. j J$ûll

. 273KJiÊ t 2g8K ric Kn r-r.iêl ,:rr.û 1+.r.,-l -3
:rJel;:[*$"sll dt!êl .,Jc i5;"tlr.U{,t$ LlrS Orf ip Utill d"!ll J$h gs+ -4

.lj!l f-.f c.S 4. él Li;ll 6J',i -
.sKll L:. ' I crl=ù g" sj!Ël â,;9s ot -ii -

.Mr(e) o" cl-rl i!U!, ËiËl 4+-lr: çlsll ti;ll cJ$

.d^lJl jl;Jl ,.r^ cl_rl â-iUb ô'bJI la.r.r: çlsll ui' \l cr$

.fzlt-z:ÆKl cjb-Jl o.l t!13 cj"l-iill .e-uL 4$$l o! J;':lI ol *,.: :drlab.cll

N,(e) H,(*) Mr(r)

*(i.6-r. mol-1) 191,5 30,6 130,6

AH;(ki.mol-1) 0 0 =46,19

F

ê1" JiJl+
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ù!FôT! ô.r.:t"trJ t., blf i-.{Jr.I
ii$.Jl e";JJl r*

iigr e:l' J:!t ailt
o.È* il
*'Ë ru

é*o\U,uitl JUir C dtll gLri.eTl

:qltll alrlJl .re: (1) del.ôlt ;pu (!tij 10 ) :cjgll rp,.ill
CH3OH(r) +Hr(r, + CHo(r) +HrO(r)

.crÀ ôiE é#h+ 25"c rre AH; (1) d'tau4J*sJr a#JElvr i ,çdr ,,,,,s1 -1
:aiEJl crY.:t'-ll ÇF Ex.il 25" C rb AH; (l) detôu 4J*!il1 4#l$Tt d :+:t ,!,u..l -2

CH3OH( 
E 

+ +Or(r) + CO.r, + 2HrO(t)..,4H; = -725,1KJ

CHo(r) *2Or(r) -+ COrlrr+2HrO(4...AFI, = -889,3KJ

Hr(r) * *Or(r) + Hro,,) ...AFI; - -285,2KJ 
,

ui"rÇrrf,t#J' JÊ+ , 75"c s, aH.eft* 4+-çl 4#lr.\rr .d :+dr ,+,,-1 -3
.100'c-.-io *ul ;s+ .!20'c s' aH.(r)fiLrar:4J-,1$ll 4#lBlVl ./ J$lJt ,!,,Ëà1 -4

CHo(r) Hro(r) Hr(r) CH3OHlzy Hro(r) cH3oH(s)

^Hl 
(ru.mot-') -7 4,4 -285,2 0 -239,6 -241,8 -201,1

ci (l.r-'.mol-') 35,3 7 5,2 27,8 81,6 38,2 53,5

lHTo (H.mot-') 44 35,4

t

(ltil t0) :.jti'll u,r.jr:$

("L 30Kg dH -O 30 + ,rS1 i*,._.,j g. ,fus:: {il,l 50'C $D ç-Jt ûÀLJt etlt er+..! _.r+ :1 rhtt
.,,-i.j, cJSjJ p9 JSl

.i'l3Ul o.:al 50'C J! -3'C {$htiyt irblt a+ g* ,tJl O+i;l a-ilt e ô{Ël t+S.+^"-l -l
.il5l-ll ôr,61 idlll ôjâll 43l<,È ,ù-:-x 4lt:,J êj)lt ,,,L-rt $S *ar- -2

4,18KJKg-1.K-tJilJt etll t$sll tuJFlt i..Jt 2KJ.Kgr.Ki ,,.r{itr Ârhslt À.jJt {*^,Jt :elguJl
15x10'KJ.Kg-,,,L-lt Lglt-l 6j- 333KJ.Kg-t _.,k*ÀN a-rjjNt ô-iFll

. P, J & L:'' tl cr. ualsc **jrr"! .- ou:l .rtU jtl .l. cl-r n J .r.,,-r-l:i! t *f JSùll ,-,.,i.1 :ç e.h.tl

féiài ,4.Q.g!l C *+Ell rlJÉUll JÀ

R = 8,314 j.6-r. mol-ltlliJl crLllJl c+E :otlt.-j1_P,
4

drs$lt+

n:0,5mol ,P,


