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e ) Soalipad) (o (o
1= Lpams
1 atm = 1,013 bar = 1,013.10° Pa .cal/mol.K s J/mol.K 5 L.atm/mol.K - R & jlall < a8 caval
1 atm = 760 mmHg
1cal=4,181]

2 -2 - O el
(latm, Ty ) 24N ) (Satm ¢ 298°K ) 1 sl (s ) all da jo i (e S st JIA e 5le e J e 22aly
T, el ) allds 0 ol m
AU Adald) 25U s et
W Ol Casla (e aiall Jaell w
Q Jelill Ja 5, all dS
AH L;\SLLJY\‘_A)#J\ "

&.

i

:-3-C

Jslae 32 100 ml g« (2 mol/L) oS5 NaOH Jslse 32 100 ml g as8s (C=200 J/K) dlall diens jia ) S Jib
43°C lsiars ) all da 3 il ¢ (2 mol/L) 355 HCI
NaOH =40 g.mol”! ; HCI=36,5 gmol" ; Cpsoution=4180 J/Kg.K :Jskaall &y, yall dasdl ) caale 13)
el w
e liiall Allaa Y ALSY
Jelill JO4 5 5 yaall Z8LAI
Jeliie JS (e Jsal Apaily 3 ) yaall) 28Dl -

: -4 - g p—adl)
M= 100 g LS (sl G dald ami 18 °C &l sic oLl 52200 g ke 5 sins (C=200 J/K) i all dtas jias ;518 J21s
.80°C 4a,ll xie

202°C o) s e mda,n 5 Cpean=4180 J/KgK :elall ) jall dadl o Cadle 13)
Cu ol Ganad 4 ) sl dasl) g_m;\ n

Cinpald 25,7°C Ll tie m = 150 g LS slal (e S i ¢ 19 °C da Ll die oLl 52 500 g ole ey IS (s 5iny .1
Cpeau= 4180 J/Kg.K :elell ) sall daudl ¢ 20,5 °C 0153 5,0 s Aa 50
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a1l 2 Al Al ol m
Calorimrte = 83,3 J K :qlgadl
sl die m =550 g LS Guladl) (e Akl 5 503 19°C Al die slall 30 750 g e oY) sing s ey SIS i 32
23,5°C algdll 3,0 ya dayo Canals 92°C
il BB 2 ) jad) Aacd) il
CPeuivre = 384,4 Jkg' K :lsad)

0°C Wl ada,y m=25g sl Ge Al Jlaaiuy 10°C ) 30°C o oy o 33 o guaall o5 pie A0S 8 L 3
CPsoda = 4180 J.K ' kg ; Le(glace= 335 kJ kg™

Myoda = 112,7 g il

2 -6 - O p——ail)
CH3OH ) +3/202 (@ => COz+2H0 sl (3l i) Al sl Jia

Al 23D Y aleall Jlarials J silinall (3 5ia V) oduasl Csal|

C s T 2 H, @t 1/2 O, @ > CH;0H 0 AH°, =+ 638.,8 kJ

Co + O => COsy AH®; =-3935k]
Hygy + 1202 ==> HiOy AH°3=-241,8kJ
AH; =-1515,9 kJ/mol :gl s
2 =7 = Oyl
H0 g ==> H0 (o Sl e lall Al A U 5 ) jaldl A il

2Hy @+ 024 ==> 2H,0( AH;=-241,8kJ/molde H,0 (y
2Hy 9+ 029 ==> 2H,0 ) AH:=-285,9 kJ/mol de H>O

A Y laall

AH;=+44.1 kJ/mol :<lsd

: -8 - p—dl

(bl ) (055 0 5l 5 cBleliial) Gl ol (o d s B i) Asles ST
sl AN Y alaal) Jleaials g all (3 5isY) g\llb.x\ %i 2

3Ce + 4Hy ==> CsHs AH° =-103,8 kJ/mol de C3Hs
Co t O == COy AH®; = -393,5 kJ/mol de CO,
Hy+ 1202 ==> H0y  AH® =-241,8 kl/mol de H,O

AH®: =-2043,9 kJ/mol :glsd
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: -9 - G p—ail)
A A Y sl Jlarialy Gy Sl Graaald JCE el Cava
SO3@+H2O gy ==> HS04) AH®; = - 80 kJ/mol
S s T 3/2 0, @ —> SO; (© AH®, = - 395 kJ/mol
Hyg + O => H0 AH®3 = - 286 kJ/mol
AH; = - 761 kJ/mol kJ/mol :glsad
: =10 - Cr—adl)
Lalal) Ja g il & Jils CH,=CH-CHO a5 SY)
G Uil Jlesialy o 5 58V IS (5 jlnall i) ol (]
Loyl il Jlexiady gl 5 SV JS (5 bl el Canal 2
:QL&LM
liaison H-H 0=0 C=0 C-H Cc=C Cc-C
E (kJ/mol) —435 —498 _SZ)zzloa Cg[ —415 - 620 —340
- 2

AH¢(C3H40 iig) =-91,8 kJ/mol ¢

AH®, =-1630 kJ/mol s SYI (3) yial il -

AH®; (HyO1i) = -285,3 kJ/mol s\l IS5 lail -
AHPH{CO; gay) = -393,5 kJ/mol  :aadll jle JSis @lLLu\ -
AH®u (C (5)) =716,7 kJ/mol  :lall asdll yaaill GdU:u\ -
AH®yp (C3H40 1ig) =20,9 kJ/mol  :omls SV jas il -

AH¢(C3H40 1) =-121 kJ/mol sl

. -11 —O.-,U—Aﬁ‘

CO @ +3Ha

==>  CHagt H20 1 Jelall AHP, 08k A sbmall (lUail) Consall

Jeliill AU 4lalall dslall dad i | ]
5ol all il ol 5l jall jale Jelal) 1% da 2
CHy sHy 5CO Glial Jeldl 4l dUasl) las

CO (2) +1/20, (2
H g+ 17202 )
CHs g +202 () — COs (g +2H20 (g

— CO2 (g
H>0 ()

AHC, 208 1y = -283 kJ
AHOr, 298K (2) = -241, 8 kJ

—

AHOL 298K (3) = -803, 2 kJ

AU°20s= 20024 kJ ¢ AHCa05 =-2052k)  :isal
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: =12 - G o—ail)

@ sall xuzall 25°C da ol die (C,H,04 , 5) ball s paesd AHO popx 31! ol Caval
(bl

AHC20sk (C2H204, 5) = -1822,2 kJ.mol!
AH®f 208k (CO, g ) = -393 kJ.mol
AH® 205k (H20, 1 )=-285,2 kJ.mol’

AHrp0s = 751 kJ/mol sl )

: =13 - Gp—ail)
gl baall §25°C Aaall vie CoHg () O&Y) 31l ail

C2H6 ) + 7/202 (2) ==> 2C02 (2) + 3H20 0 AHOr,29g = -373,8 kcal

AHC% 205 (CoHg, g) w3t gy ISl &y lumal) 34 sall 5 ) yall it

C (graphiey T O2 () —  COzy AH®; 295 (1y = -94,05 kcal + Laas
Hx(g) +120:(g) — HO(1)  AH®; 205 2) = -68,3 kcal

AHp9g (C2Hs, g) = -19,2 kcal.mol™! sl gal)

2 =14 - O —all)
Na @t 3 H, (© —  2NH; (2 AH® 208 =-22,08 kcal ;E\.ﬂ\ Jelall &)

A A8y () 65 AlsasS 358 IS A ) jall ded) G caale 13) Jelal) 0l T s ) jall 4a 50 A8 ol ]

Cp (N2,g) = 6,85+0,28.10° T Al LS all Al jal) Aad) Lass
Cp (NH3,g) = 5,72 +8,96.10° T ol Jlae JMA salall Jsad o g Y aily s

Cp (H2,g) = 6,65+0,52.10° T

AH°r=-18,22 -15,36 .10° T + 8,04.10° T kcal. i

panll Leguans e (pliiina 2 5 1 i sal : 15 - Gl
S s T Oz() — SOZ() AH® 298k =-70,96 kcal/mol - . N o
£ : O Caale 13 - SOy + 1/205) — SO3g) (Sl Jeladl) il
S ) T 3/202(3) - SO3(g) AH® 55k =-94,48 kcal/mol

Algal) Al 5 AV Aal) o 65 ae Gl Jeliill 380 sal) Tabasiall sy ({
Gl Jeliill AH®, pogx cenl (2

CaCOsziy —  CaOgs) + COs 0°C e ?f-”ﬂﬁ‘ Al S e 1 mol St ddaal) 48ULT s Q_LHA\ 2
Al LS el (888 bl Jsaa asy
S yall CaCO; CO, CaO
AH°r(Kcal) -270 -94,3 - 152

R =2cal/mol :AdGall &l jlall

AH03 =-23,52 Kcal/mol ; AU=-23,15Kcal  :glgd
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216 - i —ail)
C2H4(g) + 302(g) — 2C02(g) + 2H20(1) AH® 205 =-1387,8 kJ/mol » Gl B sl Jels (<4l
AHCb ¢, 9= 171,2 keal.mol™ A S el il 5 ) Lol Sl

AH®¢ 208 (co2 ¢ = -393 kJ.mol™!
AH°295 (120 1) = -284,2 kJ.mol!

5 ) LS JS) il ol 1
CoHy Gli¥) & C=C J Lyl &l ol 2

r A Jsandl 8 Loy 1 i s Laes

Liaison H-H C-H C-C

E (kJ.mol™) -434,7 -413,8 -263.3

: =17 - Gyl

298 K aie (s 3l S 5Y) < 4y jlmal) Ui Canal ]

Boall 3l Al Gale delall Ja ol GUS Y Gl iy 4 jleall il caval 2
‘Cldasa

-

AHod (H-H) = 436 kJ/mol N AHosub (Cs) = 717,6 kJ/IIlOl

Liaison C-H C-C

E (kJ.mol™) -415 -345
S yall H,0 () COz )
AH® (kJ/mol) 241,83 -393,5

i aeall 138 (e 18g $la) o Wle CH3-CHOH-COOH <€ (ana (3o J g 1 JS8 Al aiY) ol -
gsall ) 525°C a1l vie 272,54 Kj
AN

Cy + Oz ==>  COs(y AH°; =-397,31 kJ/mol
Hyoy + 1203, => HO0y AH®; = - 285,83 kJ/mol
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298K 3)\}&)3&&)\&&&%&&\ d)..\;.“ 1

Eon Eco Ec-—c Ecn Ec.c Ayl
-426,6 -356,0 -612,8 -412,3 -342.5 E (kJ/mol)
C,Hs50H (g ==> CHy=CHyg + H:O( AH®5 =7 (Sl Jetall julal g.JLLuY\ al
CH4 @ T 4F, (& = CF4 @ T 4HF(g) AH®; 298 =-1923 kJ/mol 2<=¢‘m‘ Jeldll C-F adayf )l ddls %‘ 2

) sl Loy ) il 8 Jan

Err Enr Ecn ;\.h,ﬂ )5\
-153,0 -562,6 -412,6 E (kJ/mol)

E=-AHp® 38y & opilide (K1 AH® <Sail) d8la g b B Ly ) 48Us ;ddaadle

2Nay0z ) ==> 2NasO () + O2 (59 AH 208 =? :‘;“ﬂ\ Jdeleli 298K aie Lﬁ)\.)a..d\ ‘;JI.EJY\ = el dad W |

AH% (N2;055)) = -513,2 kJ.mol"! (b
AH°t(Na;O ) = -418,0 kJ.mol™

AHCos = 1904 kl/mol sl

Al e i) (e B H,0p IS (5 jbmall lad¥) caval ]
2Hy @) + O2 ¢y ==> 2H,0¢ AH°; =-136,8 kcal/mol
HxO2 ==> H:O0p+'20:2 AH?; = - 23,83 kcal/mol

3)a caal ¢ AHO 205 = - 68, 3 keal/mol sk 25°C Aol die Jilad) elall dpallail) JSEll 5 ) ja o caale 13} 2
.100°C e J<il
Cpuz2=6,89 cal/mol ; Cp 02=6,97 cal/mol ; Cp m20 = 18 cal/mol (b
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A ) pmad) Lpalinad) 8 o jladil) Al Jola

e -1- O:U—Aﬁ‘
PV=nRT: n=1mol , T=273K , P=1latm=1,013 bar=1,013.10°Pa , V=224L
PV =nRT => R=PV/nRT => R=1,013.10°Pa . 22,4.10°m’ / 1mol . 273K = 8,31 J/mel.K (1)J=1Pa. m’)
PV=nRT => R=PV/nRT => R= latm.22,4L/ 1mol.273K = 0,082 L.atm/mol.K
R=8,31J/molK et (lcal=4,18joul) => R= 831/4,18 = 2 cal/mol.K

L R R S R R R R S R R R S R R R R S R R TR R S S R R R S S R R TR S R R R R R S R R

: -2 - (il
1) T=Cste => T,=T; =298 K
2) AU=n.C,.AT et (AT=0) => AU=0
3) W=-intégrl PAV et T=Cste => W =nRT.In(P/P;) => W =1mol.8,31.298.In(1/5) £-3985,6 J
4) AU=W+Q , AU=0 = Q=-W =3985,6J
5) AH=n.C,.AT et (AT=0) => AH=0

LR R R R R R R R R R R R R R R T R R R R R R S R R R R R R R R R S R R

: -3 - Co—dl
1) m=muci + myeon = 0,1.2.36,5 +0,1.2.40 = 15,3 g = 0,0153 kg
2) Q= (m.CPpsolution + Ceatorimr).AT = (0,0153kg . 4180J/Kg.K +200 J/K) . (43K) = 11350 J
3) nucr = nyaon = 0,1.2 = 0,2 mol => Q> =Q/0,2 = 11350/0,2 = 56750 J
R
: -4 - (i)

T1=18°C Teq=20,2°C T2 =80°C
i

mo=100g

v

Q W':Q 5 pmall == (ml-Cpeau + Ccalorimtr)-ATl = mZ-Cpcuivre-ATZ
=> (ml-Cpeau + Ccalorimtr)-(Teq' Tl) = mZ-Cpcuivre- (TZ' Teq)
=> (0,2kg.4180J/kg.K +200J/K).(293,2K — 291K) = (0, 1kg.Cpeaivre)- (353K — 293,2K) => Cpeuivie = SOIIKE I
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T1=19°C Teq=20,5°C T2 =25,7°C 1

v

Q Ak = Q 5 aall => (ml.Cpeau + Ccalorimtr)-ATl = mz.Cpeau,ATz => (ml‘Cpeau + Ccalorimtr)-(Teq' Tl) = mz-Cpeau. (Tz- Teq)
=> (0,5kg.4180J/kg.K + Ceatorimer).(293,5K — 292K) = (0,15kg. 4180J/kg.K).(298,7K — 293,5K)
=> Cealorimrte = 8353 JK!

T1=19°C Teq= 23,5°C T2 =92°C
i

i i
Q At = Q Sl = (ml -Cpeau + Ccalorimtr).ATl:mz.cpcuivre.ATz == (m1~Cpeau + Ccalorimtr)-(Teq' Tl) = m2.Cpcuivre- (T2' Teq)
—> (0,75kg.4180J/kg K + 83,31/K).(296,5K — 292K) = (0,55kg. Cpeure).(365K — 296,5K)
=> Cpcuivre = 384,4 J-Kg-l.K_l

3
fove] e ]
——{ . —= = - >
L] g
|mi=25g| | mi=25¢] my="?
Q Lkl = Q 3 mall => m;.Ly + ml-Cpeau- (Teq' Tl) = msoda-cpsoda- (TZ‘ Teq)
= O,OZSkg.335.10+3 J/kg + 0,025kg.4180J/kg. K.(283K — 273K) = msoda. 4180J/kg.K . (303K — 283K)
=> Msoda = 112,78
E R R o T S R o S S e o e T S T SR S T R T R S R S R S R T o
2 -6 - O y——ail)
Cwe t 2Ha@+ 1202, ==> CH30H @ AH°®; =+ 638,8 kJ
Ce + 02 (g => (O AH®, =-393,5k]
H, (2 + 1/2 O, (2 ==> H,0 (2) AH®; =-241,8kJ
CH;0H o T 3/2 0, (© => (CO, @t 2 H,O (© A°H;

AH°. = AHOf(coz) + 2AH°f(H20) - AHOf(CH30H) - 3/2AH°f(02) = AH% + 2AH®; - AH®, = -1515,9 kJ/mol

Thdbb bbb bbbl bbb hbbbbr bbbl bbbt bbbttt

: -7 - p—dl

AH° = AH° - AH% =-241,8 - (-285,9) => AH° =+44,1 kJ/mol

Sl ol
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: -8- i ——all)
CiHs 9 75029 — 3CO2 g + 4H20 ()
3C +4Hag => CsHsg AH®, =-103,8 kJ/mol de C3Hs
Co + O == COy AH®; =-393,5 kJ/mol de CO;
Hy)+ 1202 ==> H0 AH®; = -241,8 kJ/mol de H,O

CsHsg @t 50, e — 3CO;, @t 4H,0 (2) AH°.= 3AH°, +4AH°; - AH°, => AH®, = -2043,9 kJ/mol

LR R R R S R T R L S R T R S S R R R R R R R R R R S R R R R R S R R TR R S R R R R R S R R R

$ =9- (i —aill)
SO3¢ + H20 oy ==> H2804) AH®; = - 80 kJ/mol
S + 320y => SOs AH®; = - 395 kJ/mol
Hy + Oz ==> H:O AH®; = - 286 kJ/mol

AH°, = AHof(sto4) - AH® - AH®°; => AHOf(sto4) = AH°; + AH®; + AH®; = = 761 kJ/mol

st sk s sfe sk sk sk sk sk st sk ste s sk sk sk sk sk sk sk sk sk sk st sfe s sk sk sk sk sk sk sk st ste sk s sk sk sk sk sk skoske sk sk sk skoskoskoskoskoskoskok sk ko

2 =10- (g p——adl)
C3H4O ) +7/202 ) — 3COz g +2H20 g

1) AH°yc3m40)1iq = 3AH ¢ co2) + 2AH ¢ a120) - AH®t(c3m40) - 7/2/2AH ¢ (02) => AHf (c3n40) 1iq = 2 12151 kJ/mol

2) 3CS + 2H2 (2 + 1/202 (2) => C3H4O ) AHOf(C3H4O) lig
3AH® cs o 1/2AH®q (0=
| 1
3Cg + 4Hp + Oy = CG3HiO (g H H
\_| A
v
/ AN
H H
AHt 3140y tiq = 3AH sub (cs) + 2AH 4 (ny + 1/2AH 4 (0-0) + AH¢(c3140) ¢ - AHvap (c31140) lig Sl g SY)
AH°i=-E => AHgcmo)iiq = 3AH s (cs) — 2E@n) - 1/2E0-0) + AHt(c3140) ¢ - AHvap (c3140) 1iq
AHf(c3H4o)g = Ec=c + Ec.c +4EcH + Ec-0 = -3340 kJ/mol => AHf(C3H4o) liq= ¢ 91,8 kJ/mol
sk sk sk sk sk skoske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ks sk sk
e ) C),-,U—Aﬂ\
CO @+ 1202 — COx AH®; 208 (1) = -283 kJ
Hy 9+ 1202 — HiOy AH®; 298 (2) = -241, 8 kJ
CHs @ +202@ — COz @+ 2H20 (g AH®; 298 3) = -803, 2 kJ
CO @ +3Ha ==> CHa + H2O AH®; 208k = AH®; 208k (1) + 3 AH®; 208k 2) - AH®:, 208k (3

—> AHC, 205 SE30500K0

AUP:a0sx = AHC 205k — Ang RT , Ang = (141) = (3+1) = -2 => AU°0sx = -205,2 — (-2)(8,31.107).(298)
—>AUP, 205 = B00AKI

AH® 205k =-205,2 kJ <0 => réaction exothermique (3, all J&U Jeoldl)
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:-12 - Cpo—adl
CH:04 9 +12 029 — 2COs@+H0q 4 298K
AH®, = n;..AH (produits) - n;. AH®¢ (réactifs) o (5 Gukay
AH®; (21204, 5) = 2AHt (c02, ) T AH (120, 1) - AHt (c211204, ) -1/2 AH®; (02 (g))

=>  AH° (21204, 5) = [I51 kJ.mol™!

LR R R R R R R R R R R R R R R R R R R R R S R R R T R R R R R S R R

: =13 - il
C,Hs @t 7/20, (2 => 2CO, @t 3H,0 o AH®; 295 =-373,8 kcal
AH®, = n;.AH® (produits) - n;.AH®¢ (réactifs) o O 58 Gl
AH®; (216 (g)) = 2AHt (c02, ) T 3AH s (1120, 1) - AH®t (cans( 2)) -7/2 AH 02 (0))
=> AH® (C2H6( g)) = 2AHOf(coz,g) + 3AHOf(H20,1) - AH® (C2H6 (2)) = -19,2 kcal.mol™!
L R R R R R R R R T L R R R T
2 =14 - G il

No@+3Hag — 2NH; AH®, 208 = -22,08 kcal

Cp (N2,g) = 6,85+0,28.10° T
Cp (NHs,g) = 5,72 +8,96.10° T
Cp (Ha,g) = 6,65+0,52.10° T

T

AH% = AH%O + f (Znicpproduits - ancpréactifs )dT Cipd)S ABle Galdly
o

T
= AH°r = -18,22 - 15,36 .10° T + 8,04.10° T2 kcal.

sk sk sk s sk sk s sk sk s sk st s sk sk sk sk sk sk sk sk s sk ke s sk ke s sk sk s sk sk sk sk sk seosk sk ook sk s sk sk sk sk sk sk skosk skeskoskok sk

: =15 - (il
Alany) Al Al Al delal) hisa 1
S(S) + 3/2 0, (2) AH', > SO; (g
AH' AH’,
Jdau )l Al

SOxg + %202y

AH°, = AH®° + AH®°; => AH°, = AH® - AH® = —94,48 — (- 70,96) = 23,52 keal

SRR (PHIATN)
CaCO3 S — CaO S) + COz @ => AHor: AHOf(COZ,g) + AHof,( CaO (S)) - AHOf (CaCO3 (S)) = 23,7 kcal
AU = AH°— AngRT , Ang=1 => AU°0sx = 23,7 — (1)(2.107).(273) = 23,15 keal
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=16 - G o—all)

CoHy) + 3029 —  2COxg +2H20q)  AH®208 =-1387,8 kJ/mol

AH®, = ni.AH®¢ (produits) - n;. AH®¢ (réactifs) o 058 Gl
AH®: (c2m4 (g)) = 2AH ¢ (02, ) T 2AH ¢ 120,1) = AH®t (cona( o)) - 3AH ¢(02 (o))
AH®¢ (C2H4(g)) = 2AHOf(c02, o T ZAHOf(Hzo, n - AH®; (C2H4 (g)) = 33,6 kJ.mol!

2.
AH®s (CoHa( o)

2Cs) +  2Hag — CoHa )

AN \
| 2AH sub L\ |2AH°d (H-H) |
C-H C=C
N

2Ce + 4Hg

AH®t (conacg) = 2AH s (cs) + 2AH sy + 4Ecn + Ec=c ; (AH°s@m) = - E@ny)
=> Ec-c = AH®¢ (C2H4(g)) - 2AH b (CS) +2E(H_H) - 4EchH => Ec=c=-611,83 kJ.mol!

sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk skoskosk skoskok skoskok sk skosk

AH®s (CgHis (g))

8C S) + 9H2 (g — CSHIS (© . -17 - O:L)-—AAM

\ \
8AH sub(cs) \‘ |9AH°d(H-H> | 18Ec.H + 7Ec-c

8C + 18Hp

298 K i (5 3l s Y1 ISl Ay el i) s ]

AH®f (csuis @) = 8AH w(cs)y + 9AH°qmmy + 18Ecu + 7Ecc
AH°¢ (C8HI18 (g)) = 8.716,7 +9.436 + 18.(- 415) +7. (- 345) = AH° (CSH18 (g)) = -227.,4 kJ/mol

1 3 QU Y ) iaY A jleall s Clas 2

CsHise + 252029 —  8COxy + 9H:0q

AH®, = n;. AH®¢ (produits) - n;.AH® (réactifs) o O Gl
AH®comb (csns @) = 8AH®f, (cozg) + 9AHCt, 20(e) - AH®f, (csns o)) - 25/2AH®, (02 (@)

AHCcomb (cstis @) = 8.(-393,5) + 9.(-241,83) - (-227,4) — 0 = H5093,2'KJ/mol

3k st sfe sfe sfe sfe she she sk sk sk sk st sfe sfe sfe she she she sk sk sk sk st sfe sfe sfe sfe she she she sk s sk sk sk sfe sfe sfe she she sk sk st s sk sk sfe sie sfeskeskeoskeoskeskokok

118 nu—ail)
CH3-CHOH-COOH gy + 30y, — 3C0Oye + 3H2Oq 51 aY Aslae -
CsHeO3 => M =90 g/mol => n=18/90 = 0,2 mol
AHCcomb=-272,54 .5 =-1362,7 kl/mol (s® paaall e Tmol - G _iaY Al Al olina

AH®% (c3n603) = 3AH f(co2,¢) ¥ 3AH r@120,1) - AH®: (31603 = 686,72 kJ/mol
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6 e el Addiss Jgda /A ) el /3 ydal) Aitia

C,HsOH (® ==> CH,=CH; @ T H,O © AH®; 298 =? :Jelall AH®; 298 ERIVENS |
~ ~
AHy AH*,
N e

€@ +6Hp+0 @
rhll il () 58 Jlesinly
AHor,zgs = AHol + AHoz = (SAHodvc_H + AHodvc_C + AHOdJC_O + AHodvo_H) + (EC=C +4Ecy + 2E0_H)
= (-SE cu-Ecc-Eco-E O—H) + (Ec=c+ 4Ecy + ZEO_H) = 71,4 kJ/mol

CH4(g) + 4F, (g = CF4 (2 + 4HF(g) AHor,zgs =-1923 kJ/mol :g\iﬂ\ Jelall C-F ;Ul.")” Al s 2

~ .4
AH"y AH%
a e
C @t 4H @ T 8F (8
i s 56 Jleatinly
AHor,zgs = AHol + AHoz = (4AH°d,C_H + 4AHOd,F_F ) + (4Ec_1: + 4EH_F)
AHor,zgs = (— 4Ecn- 4EF.F) + (4Ec-F+ 4EH.F) => Ecr=F 481,5 kJ/mol

sk sfe sfe she sk sk ke sk st sfe s sfe sfe sfe she sk sk sk sk st sfe sfe sk sfe sfe she sk sk sk sie st sfe sfe sk sfe she she sk sk sk sk sk ste sfe sk sfe s skeoskeoskeoskeok ke e sfeskeskoskeosk

2NayOs () <==> 2Na)O + 02 AHC =7 Jelatl) gdUm\ wlaa ]
AH®, = ni. AH® (produits) - n;.AH®; (réactifs) o 058 Gl

AHOr = 2AH°f, (Na20 (s)) + AHOf, 02,8 - 2AHof, (Na202 (s)) =190,4 kJ/mol

s sfe sfe sfe sk sk sk sk st sfe s sfe sfe sfe she sk ske sk sk sk sfe sfe sk s sfe sk ske sk sk sk st st sfe sk sfe she sfe sk sk ik sk ste sfe sk s sfeoskeoskeoskoskok ke ke seskeskoskosk

2Hap + 029 == 2H:0q AH®; =-1368 kcal/mol tHy0p S (5 el (i) a1

H,O, @ == H,O o+ % 0, (2 AH®; = - 23,83 kcal/mol

AH® = 2 AH gio.y — 2 AHot g — AH%t0n9 => AHC® =2 AH%% g0l oo .. (1)
AH®; = AH®, 20,1y + 72 AH®t (02, o) - AHs, (1202, o) =>  AH® = AH% 20,1 - AH®; (1202, < -vvoe - 2)
AHC% 402, = (AH®1)2 — AH®, = (- 136,8 )12 — (- 23,83) = D445 TIkeal/mol
:100°C xie JSEN 3 ) s s 2

Hyxg + %202 => H:0q AH%31k=7?

T(K) = T(°C) + 273 => T(K)=100+273=373K

373
AI—1(3)731( = AH(2)98K + f (Z 1'licpproduits - Enjcpréactifs )dT s S ﬁké‘“‘u”
298

=> AH% 373« = AH 100k + [Cp n200) - Cp m2e) - 2 Cp 029)] - (AT)
=> AH® 373 =- 68,3 + (18 — 6,89 —0,5.6,97).10° . (373 —298) => AH° 373 = = 67,73 keal/mol
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