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: -1 - (o o—ail
PV=nRT: n=1mol , T=273K , P=latm= 1,013 bar=1,013.10°Pa , V=224L
PV =nRT => R=PV/nRT => R=1,013.10°Pa.22,4.10°m’ / Imol . 273K = 8,31 J/mol.K (1J=1Pa. m’)
PV=nRT => R=PV/nRT => R= latm.22,4L/ 1mol . 273K = 0,082 L.atm/mol.K
R=28,31J/molK et (lcal=4,18joul) => R= 831/4,18 = 2 cal/mol.K
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: -2 - Op—aill
1) T=Cste => T,=T; =298 K
2) AU=n.C,.AT et (AT=0) = AU=0
3) W=-intégrl PdV 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
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: -3 - (o o—ail)
1) m=mua + myon = 0,1.2.36,5 +0,1.2.40 = 15,3 ¢ = DI0IS3IRE
2) Q= (m.Cpsomution T Ceatorimer)-AT = (0,0153kg . 4180J/Kg.K + 200 J/K) . (43K) = 11350 J
3) nyer = Nngon = 0,1.2=0,2 mol =>Q’ =Q/0,2 =11350/0,2 = 56750 J
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2 -4 - (il

T,=18°C Te=20,2°C T, =80°C
i i L

v

Q W‘:Q 5l =2 (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.Cpeuivre)-(353K — 293,2K) => Cpeuivre = 381 K8 K |




O ) Al Jgda /A ) ) sl bal) /(34 pdal) Awaia

: -5 - (il
T,=19°C Te=20,5°C T,=25,7°C 1

m, = 500g

v

Q AiKall = Q 5l => (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)

== Ccalorimne B 83,3 J.K-1

T,=19°C Te=23,5°C T,=92°C

i | >

Q ) = Q by aall = (ml-Cpeau + Ccalorimtr)-ATlsz-Cpcuivre-ATZ => (ml-cpeau + Ccalorimtr)-(Teq' Tl) = mZ-Cpcuivre- (TZ' Teq)

=> (0,75kg.4180J/kg.K + 83,3J/K).(296,5K — 292K) = (0,55kg.CPeuivre)- (365K — 296,5K)
=> CPeuivee = 3844 J.Kg K

3
| T=0C | | 1.0 | T, =30°C
L] >
[ =2se] [ =25
Q Al = Q B__aall == ml-Lf + ml-Cpeau- (Teq' Tl) = msoda-cpsoda- (TZ' Teq)
S 0,025kg.335.107 J/kg + 0,025kg.4180/kg.K.(283K — 273K) = myoq. 4180J/kg.K . (303K — 283K)
=> Myoq, = 112,78
Kb hdh bbb bbbbdhhhbbbbbbdddhhbbbbbbddddh bbbttt
2 -6 - (no—il
C (s) + 2 Hz (g) +1/2 02 (g) == CH3OH ) AHol =+ 638,8 kJ
C (s) + 02 (2 ==> C02 (2 AHOZ = - 393,5 kJ
H2 ) + 1/2 02 (g ==> Hzo (g AH°3 =- 241,8 kJ
CH3OH 0 + 3/2 Oz (2 ==> COZ (2 +2 HzO @) AoHr

AH®,= AH® cop) + 2AHC o) - AH®crsom - 3/2AH oy = AH®,+ 2AHC; - AH°, EIE1515,0Ki/mol
Kb hdhh bbb bbbbbhhhbbbbbbbddhhbbbbbbddddh bbbttt

2 =7 - (il

AH°.= AH° - AH®,=-241,8—-(-285,9) == AH° =+44,1 kJ/mol
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: -8~ G —ll
C3H8 (2) + 502 @ 3C02 (g + 4H20 Q)
3C +4Hyy =—> GCiHggy AH®, = -103,8 kJ/mol de C;Hj
C (s) + 02 () ==> COZ (g) AHoz = -393,5 kJ/mol de COZ
Hy(o + 172054 ==> H0 AH®; = -241,8 kJ/mol de H,O

CiHg o+ 50, — 3CO,+4H,0 )  AH,= 3AH®, + 4AH®; - AHP, => AHC, = 1204390 Kol
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2 -9- ( —aill
SO3;+H,Oy ==> H,S04 AH®, = - 80 kJ/mol
S T320:, => SO AH?®, = - 395 kJ/mol
Hygy + Oy ==> HO AH®; = - 286 kJ/mol

AHol = AHOf(sto4) - AHOZ - AHO3 => AHOf(sto4) = AHol + AHOZ + AHO3 =F 761 kJ/mOl

s sfe sfe she ske s st sfe sfe sfe sfe sfe she sfe sk ske sk e sie sfe sfe sfe sfe sfe sfe she she ske sk ke sfe sk st sfe sfe she she she she sk sk st ste stesie sfe sfe sfe s sheoskeoskesieskosk ke ks

: -10- G —ad)
C3H4O 0 + 7/202 (2) — 3C02 (2) + ZHzo M

1) AHCc3m40)1iq = 3AH ¢ co2) + 2AH 120) - AHC(c3m40) - 7/2/2AH%; 02y => AH¢ (c3140) 1ig = 212151 KJ/meol

2) 3Cs + 2Hy¢ + 12054 => GCHO

3G, + 4Hg + Op = GHO H H
\_|
—_/
/ AN
H H
AHgcsma0ytiq = 3AH b (cs) + 2AH g (1ny + 1/2AH4 (0-0) + AHpc3n40y g - AHvap (31409 1ig Ol g SY)
AH°;=-E =>  AHfcsmoyiiq = 3AH s (cs) — 2Ew-n) - 1/2E0-0) + AH¢(c3140) ¢ - AHyap (3140 1iq
AHf(C3H40) g = EC:C + EC»C + 4EC—H + EC:O = -3340 kJ/mol => AHf(C3H40) lig= & 91,8 kJ/mol
sk sk sk sk sk ske sk st sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoste skt sk sk st sk sk sk sk sk sk ke skeoske sk sk sk skt sk skestke sk skeoskosk sk
c=11-O J_Aﬂ\
CcO @) + 1/202 ) — C02 (2 AHOr,zggK(l) =-283 kJ
H2 ) + 1/202 (g — Hzo (@ AHOL 298K (2) = -241, 8 kJ
CH4 (g + 202 g — C02 (g + 2H20 (g AHOI—, 298K (3) — -803, 2kJ
COgy+3Hy ==> CHy + HO0 AH®, 508k = AH® 508k (1) + 3 AHC; 208k 2) - AH®; 208k (3

—> AH®, 05 ER05120K0

AU® 2055 = AHCp05x — AngRT , Ang= (141) — (3+1) =2 => AU°, 05 = 2052 — (-2)(8,31.107).(298)
—> AU, 05 = IB00RAIKI

AH®, 205 =-205,2 kJ <0 => réaction exothermique (3, sl J&U Jeli)
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: =12 - o —il
CHy04 ) +112059 — 2C0; u+H:0( 4 298K
AHC, = n;. AH®; (produits) - n;. AH® (réactifs) o (s Gulaty
AH®; (2m204,5) = 2AH ¢ (c0o2, o) T AH 1120, 1) - AH ¢ (com204, 5) -1/2 AH k02 (o)

=> AHor (C2H204,s) = 751 kJ.mOl-l
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: =13 - G o—all)
C2H6 () + 7/202 () ==> 2C02 () + 3H20 ) AHOr,zgg = -373,8 kcal
AH®°.=  n.AH% (produits) - n;. AH®; (réactifs) o (5 Gk,
AH®, (C2H6 (g)) — 2AHOf(C02, g) + 3AHOf(H20, 1)~ AH®¢ (C2H6( g)) -7/2 AHof(oz (@)
=> AHOf (C2H6(g)) — 2AHof(C02’ 2) + 3AHof(H20, 1) - AHor (C2H6 () = -19,2 kcal.mol'l
E R R A R R R R S S e R R L R R e L R L e L
2 =14 - G —all
N2 (2 +3 Hz (2 e 2NH3 (2 AHor,zgg = -22,08 kcal
Cp (N,.g) = 6,85+0,28.10° T
Cp (NH3,g) = 5,72 +8,96.10° T
Cp (H,,g) = 6,65+0,52.10° T
= AH°p = -18,22 —15,36.10° T + 8,04.10° T? kcal.
sk sk sk sk sk sk sk sk st sk sk sk sk sk sk st s sk sk sk s sk st sk ske sk sk sk sk sk skeoske sk sk sk sk sk sk st sk sk sk skt st s sk sk sk sk sk sk sk sk sk sk
: =15 - G o—all)
Al ) Al Al Jelall s 1
S+ 320, AH', > 5039
AH', AH',
™~ it g ALl o

SOy + %20:y

AH®, = AH®, + AH®, => AH®, = AH®, - AH®°, = —94,48 — (— 70,96) = 23,52 keal
agdalall daal) 2
C3C03 S — Ca0O ) + COz @ => AHor = AHof(COZ’ g) + AHOf’( CaO (S)) ~ AHOf (CaCO3 (8)) = 23,7 keal
AU = AH°— An,RT , An,=1 => AUP.p05¢ = 23,7 — (1)(2.10%).(273) = 23515IKEal
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=16 - (o —alll
C2H4(g) + 302(g) — 2C02(g) + 2H20(l) AHOr’zgg = -1387,8 kJ/mol
1.
AHC, = n;. AH® (produits) - n;. AH®; (réactifs) b (g si8 (ulaty
AH®; (con4 (o)) = 2AH ¢ (co2, o) + 2AH (120, 1y - AH®t (c2na( g)) - 3AH 102 (g))
AH®¢ (cona g) = 2AH®¢ (co2, o) + 2AH ¢ (120, 1y - AH®: (c2na ) = 33,6 kJ.mol!
2.
2Cs +  ZHyg — CoHy g
A\
| 20H ., | 281, o |
N
2Cq + 4Hgy
AH®t (conacgy = 2AH % sy + 2AH gy + 4Ecn + Ec—c 5 (AH°q@my = - Eny)
=> EC:C = AHof (C2H4(g)) ~ ZAHosub (CS) + 2E(H—H) - 4EC»H => Ec=c == 611,83 kJ.mOl-l
s s s e s f s s f e s s f s s s e s e e s e s e s e s s s st
s —
8Cs +  9H - sHis 7 C ‘

AN
J T

8C, + 18Hg
1208 K 2ie (53l S 531 I 4 bl i) Gl ]

AH®t (csmig @) = 8AH s csy + 9AH g my + 18Ecw + 7Ecc
AHOf (C8HI8 (g)) — 8716,7 +9.436 + 18(— 415) +7. (— 345) == AHof (C8H18 (g)) = -227,4 kJ/mol

(s W) LS Y ) Y Al i) Glas 2

CgH]g(g) + 25/202(g) — 8C02(g) + 9H20(1)

AH°, = n;..AH®; (produits) - n;. AH®; (réactifs) o sl Bl
AH comb (csms @) = 8AH¢ (o) T 9AHt, 0@y - AH®, (csms @) - 25/2AH%t (02 (o)
AH® oy (csiis @y = 8(-393,5) + 9.(-241,83) - (-227,4)— 0 = H509312 Kol

sk sk sk sk sk sk s sk st sk sk sk s sk sk sk sk sk s sk st sk sk sk sk sk sk sk sk sk s sk ke s sk sk s sk sk sk sk sk skosk sk sk sk ok skosk sk skoskok koo

18 —ail)
CH3-CHOH-COOH ) + 302(g) - 3C02(g) + 3H20(l) é\)ﬁ;‘}“ vl -
C;HeO; => M =90 g/mol => n=18/90 = 0,2 mol
AHC.omp= 272,54 . 5 =-1362,7 kl/mol 1o paeall e Tmol - 31 Y Aulal) Lalhs¥) olins

AH® c3m603) = 3AH ¢ c02, ¢) T 3AH (20,1 - AH®: 31603y = £1686,72 KJ/mol
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C2H5OH 5 ==> CH2 = CH2 (2 + HQO @) AHOI-,298 =? d‘:mﬂ AHorﬂzgg ‘.—‘L“A N
~ P 4
AH’, AH,
a e

2C T 6H g T Oy
oyl il ) 18 Jleatinly
AH, 508 = AH' 1 + AH'; = (SAH e+ AH g c.c + AH%c.0 + AH 01) + (Ec—c+ 4Ecn + 2Eon)
=(-5Ecu-Ecc-Eco-Eon)t+ (Ecect4Ecu + 2Eon) = # 71,4 kJ/mol

CH4 (g + 4F2 (g ==> CF4 (g) + 4HF(g) AHor’zgg =-1923 kJ/mol 4“;\:‘]\ Jelall C-F g‘h‘)” ala Glus 2

~ ~
AH, AHOZ
~a e
C +4H @ +8F
)l il () 518 Jlesinly
AH®, 595 = AHOI + AHOZ = (4AHcyu+4AH g pr ) + (AEcr+ 4Enr)
AH®, 205 = (- 4Ec.- 4Ep ) + (4Ecs+ 4Euy) = Ec. — NASTISIKIIm01

ste st sfe sfe sfe sk s sk st st sfe sfe sfe sfe she she sfe sk ke sk st ste st sfe sfe sfe she she sk s stesie sfe sfe sfe sfe she sfe she sk s sk stestesie ste sfe sk shesheoskeoskoskeok ke skeskeskeosk

ZNa202 (s) <==> 2N320 (s) + 02 (® AHor,zgs =? Jeladl) ‘;\.“.E.a\ oles ]
AH°, = n.AH®; (produits) - n;. AH®¢ (réactifs) o O Gl

AHor = 2AHoﬂ (Na20 (s)) + AHoﬂ 02, ¢ - ZAHOf’ (Na202 (s)) = 190,4 kJ/mol

sk sk sk sk sk sk s sk sk sk sk sk s sk sk sk sk sk s sk sk sk s sk sk sk sk sk sk sk sk sk i sk sk sk s sk sk sk sk sk s sk sk sk sk sk skeosk sk skoskok skeskok skosk

2H2 (2 + 02 © ==> 2H20 ) AHol == 136,8 kcal/mOl :HQOZ d&&ﬂ LE‘)L."‘-*‘J\ ‘;\SLEJ\}” &_IL\A; 1

H202 ) ==> HzO ) +% 02 (@ AHOZ == 23,83 kcal/mol

AH®, = 2 AH® 4po.y — 2 AH% g — AH% 029 => AH® =2 AH% 4o, ... (1)
AH®, = AH® 4o,y + Y5 AH 02, - AH% g2, =>  AH® = AH® 120, 1 - AHOE (1202, g v voneo )
AH®; 1pos. 9 = (AH®)/2 — AH®, = (- 136,8 )/2 — (- 23,83) = HA457KEal/mol
-100°C e JSE 5, a s 2

Hyg + %02 => H,Op AH3pk=7?

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

=> AH% 373 = AH100k + [CP 120 - Cp w2 @ ~ 72Cp o2 (g)] - (AT)
=> AH®% 373 =- 68,3+ (18 -6,89 — 0,5.6,97).10’3 . (373 -298) => AH® ;73x = £67,73 keal/mol

AHS,




