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¢ (Joule/ Kg.°C)
2100
902
506
452
385
236
129,5

4185
2424
2058
2100

14420
1867
1039
1000
920

(Q)
( ) AT (m)
AEy,

AEy, =Q=m.c(Ty—1;)=m.c.AT



U = m.c :
Joule / Kg

AEy =Q=pu(Ty =T; )= p.AT

. Pb 1

(¢)

. n=24651/kg -
.(Pb ) -

Ti

Ty

. Ty=86°C - I m=255g
. m; = 1860°C



. mp=2060 g
.M=mp—-m;=200¢g
. T1 =19,7°C
. Te=21,1°C

)

u(@, —0)+M.C,(0,-0,)+m.C, (0, -6,)=0
— _ -

Y A
Seal) g slall diang o) g g8l o galil) waba )l diaay sAl) g gdlall Sy gaill

5(21,1F19,7) + 20010 18502 Ipp19,7) + 255.10 °.C,, (21,1-86) = 0
¢ (joule/ Kg.°C | 902 | 452 | 129,5

Cpb =127J/ kg.K

129,57/
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S )
E=E,—E;=) AEc+Y AEp+) AEi=) O+ Wm+) We+ ) Er

CAE=E;-E; =0+0+) AEi=>0+0+0+0



Z:AE’.:Z:Q:> lEth2 —Ey, J_H =0
S )
E=E,—E; =) AEc+) AEp+ )Y AEi=) O+ Wm+) We+ > Er

AE=E;—E; =040+ AEi=Y 0+0+0+0

ZAEiZZleEthz —Ey, Lm =0
(Q)

Oy =0ua 20y =M n XCoa xAT
AT=1°C m=1kg

Q. =my; xcy xAT =902 Joule

Q. =mp, xcp, x AT =452 Joule

Q. =mpp xcpp xAT =129,5Joule
(c)

8)\}&%)&0&#\9“@&‘8)‘)&”#‘0“&"64‘5AS‘UMS¢U3§

do galal) ) gall
U
)i




(We)

We =U .I.t=R.I° ¢

Q R
. Ampere I
.seconde T
U

10 I=15A R=1KQ

We = R.I° .t
We = 1000 x 1,5° x (10 x 60 ) = 1350 KJ
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KJ / mole
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:_Q M

g/ mol : M




. KJ/Kg

Hg (- 39 °C) 11,7
0,(-219°C) 13,8
Cu (1083 °C) 176
H,0 (0°C) 333
NH; (-75 °C = 452
Al (660 °C) 393
N, (-196 °C) 200
0, (-183 °C) 213
Heg (357 °C) 272
NH; (-33 °C) 1368
H,0 ( 100 °C ) 2258
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m;=100g
m,=20¢g
T T;
.1 1,00 g 4,185 joule
2
20¢g
m; =300 g
mg3
My =np —my
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E, (alcool +O,)

E,, (liquide )(T i )

Ny

E;, (liquide )(T;)

E, (H,0 +CO,) B

m =100,0g 4L
elall (e

m=20g A,
Qe

Q

. AEr=Q+Q.

Oc = AEuy, = Eqy , (liquide) = Eh (liquide) = +18xme x(Ty =T;)



E,, (alcool + O,)

th r(vapeur)

Ey, (liquide)

elall (0 m, A
'EM\

m=20g AEr,
me, er
Q’
Q Q
AETh = Q + Qe
AEr, = Q’ + Qg
Qe = er :

T;=78° T;=20°c m=100,0 g
. m=11,0 g
18,00 20.9C , m=100,0g



AEy =me(0p —0;)

AE,, =n.L
n
Q=0"= my.c.(6 —9'):m—eL
c.(0gr i M
om0y —0i) M 100 x418x(72-20)x18 _ 00,
m, 11
1 mole :
40 KJ
. L=40KJ/ mole
m=2g 1

78 °C  20°C
AE > mc.(0p —-0;)
AE >100x4,18x58 =24KJ
24 KJ 2¢g

1

24 x 46
>—

AE = 558 KJ / mole

CH 3CH 2OH +302 — 2CO 2 +3H20

. 558 KJ / mole



558
40

Q
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o1

. 1 mol/1

0=25,6°C

(OH )qq

mol/ 1

(OH )y

- VI

200 cm’
.0=20,6 °C
200 cm’
.0=20,6°C
. 5°C
( H3O+)aq
( H3O+)aq
( OHi)aq ( H3O+)aq
( )

(H307 )yg +(OH ™ )y = 2H,0(1)  AE >0

57TKJ

( OHi)aq 1 ( H3O+)aq
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(We=0

0,=204

AE =E, —E; = AEc+ AEp + AEi = Wm +We + Q + Er
. (Ep Ec)
Wm=0)

AE=E;—E;=AEi=Q

200 ml

.(Na2S203,5H20) m=248¢g
0, =135 °C

°C



.7°C

(N612S203,5H20) (HO)

(Na»$,03,5H50) (H,0)

Na2S203,5H20(S)—)2Na+(aq)+S2032_(aq)+5H20 AE <0
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AE =E) —E; = AEc+ AEp + AEi = Wm + We + Q + Er
: (Ep  Ec)
(We=0 Wm=0)

AE =E, - E; = AEi = Q

3 2 mole
2H2 +02 —> 2H20
2QH-H+0=0—2(H-0-H)

H-H -
0=0 -

E=() Dy_y)itaas  —(Q Dx_y)iss

E> 0 E<O



2H2+02—)2H20

.Z(H—H)+(0 =0)—> 2(H-0-H)
.0=0 | H-H 2
ZDX_Y)MM::zx432+494:1358KJ/mole
-O—H 4
ZDX_IY)M =4x410=1640KJ / mole

E == (ZDX—Y)“‘* 1 P (ZDX—Y)Z\A-'L' =1358—1640: —282KJ/m01€

(0°C )
. Te '



m; = 1860°C -
m,=2160g : -
.M=m,-m;=300g :

. T;=20,7°C
.m3;=2195g:
.m=m3—-m,=35¢g:
. Te=11,7C :

46, -0)+M.C(0, - 0i)+mL, +mC.(0,-0)=0
— : : B N N, _/
—~ ~—
;N\JM&A*Q;M\ éﬁu‘dgjﬂ‘ Aﬁlg.\\m&é;g@ﬂ\ g\gﬁl.hl\dgj:ﬂ\

246,5.(11,7 —20,7) +300.10.4185.(11,7 - 20,7) +35.10.L , +

35.107°.4185.(11,7 — 0)=0
Lus =337/ kg :

333 J/ kg
A(g) A(l)

A(l) > A(g)

. KJ/ mol. Ly

100° ¢ 1,013.10° Pa

H,0(l)—> H,0(g)
40,0 KJ/ mol.

100 1 mole (18¢g) 40,0 KJ

.°C

100 °C ( ) 1 mole
' ' S400K7



100 41,0
64,5 37,4
78,5 42,6
56,2 30,8
68,7 31,5
98.4 36,6
80,7 33,1
80,1 33,8

A(s)

A(s)

.1,013.10° Pa

47
40,6
47,6
36,5
43,5
50,6
35,8
43,6

-A(g)

A(s)—> A(g)

. KJ/ mol :

m

A(g)
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A =0,494 pm

I\mole A—B(g&—) @ole A( g )+ Imole B(g)

N
Lilanyl  ilad

A-B(g)—>A(g)+B(g)

.Energie de cohésion. - VI
-1
A-B B A
A
B A A-B
.A-B
)
(Hy) -
. T=2000°C
A-B
KJ / mole DA—B
V
Luilgil) AT/
A-B
. mole

AE =D p



D 4_p = Energie[ Imole A(g)+ I mole B(g)] - Energie [l mole A- B (g)]
B A A-B
. DA7B>0

i g4 e dyibiaS ddy) ) A8l

H)O(g)—>2H(g)+0(g)

H-O-H—>2H+20

( ) O-H

1 mole

Hy0(g)—>2H(g)+0(g) AE =2Dg_p

AE 4_p = Energie [ 2mole H(g)+ 1 moleO(g)] - Energie [ mole H ;0 (g)]

2Don O-H



Dx_y ( KJ / mole) Dx_y ( KJ/ mole)

H-H 432 C-H 410
F-F 155 C-C 348
C1-Cl 240 Cc=C 612
Br-Br 190 C-0 356
I-1 150 C=0" 795
H-F 565 c=0" 708
H-CI 428 Cc-dl 327
H - Br 362 C - Br 285




*kCO, %

H-O 460 940
H-N 388 N=0O 628
H-S 364 0=0 494

- -
.
. =X

. CoHg oLy &5 daldl) dludail) A8

:Aay)
s AL Jeldil) ol Jgaall AE 48Ual) A (AN g (o dadail) 48Ua

C yllis (g7) »=2C K g") K6 (g ) AE

AE =Dg.c+6 Doy =348 +6x410 = 2820 KJ/ mole

.C,H,O

. 26,1 KJ / mole -4




1 mole

C2H40(g)—>2.C(S) +4H(g) + O(g)

AE
-2
- O
| Y,
475
T O
I N\
H H
AE :4DC-H+ IDC-C ot 1Dc_o
-3
KJ/mole
C—-H 410 1640
Cc-C 348 348
C=0 708 708
AE =2796 KJ / mole
-4
1 mole

-VII







m=50g
D= Qow  _ 60% .150°C  20°C
2
1 =58,6 KJ/°C
M=150g
19,2 °C
T, = 70°C -1
T, M=217 g
M,=20 g 2
. —3°C

Ls=333 KJ/ mole c¢.=4185KJ/kg.°C cp, =129,5 KJ/ kg.°C :

3
4moleH(g) I mole N (g) NH, (g) 1 mole
. 1164 KJ / mole
-1
. C-H -2
4
1 mole CH, 1 mole
. 1648 KJ 4 mole
-1
(C-H) -2
S
.0 C(9) CO,

..1608 KJ/ mole
-1



C=0 -3

.6

V =500 litre

-1
-2
-3
37 % -4
. T1=20°C )



AE =E, — E;= AE, + AE, + AE; = W, + Q+ E, + W,
AE:Ez—El =0+0+AEi:0+Q+O+O
AE = Ez =~ E1 = AEiz th‘y\ = m.cC. (Tf—Ti)
AE= Q .y = 0.05x452(150 — 20) = 2938 KJ

Oc
R 48967 KJ

O iosia

AE = E5) —E; = AEc + AEp + AEi =Wm + Q + Er + We
AE =E>, - E; =0+0+A4Ei=0+0+0+0

AEi = 0= (AEy, ) e +(AEy )i +(AEy )pp =0

U(T, =Ty )+ Mo (T, =Ty )+ M jcpp(T, =T5) =0

:T](ﬂ+M.Ce)+M].Cpb.T2
(H+Mc, +M;cpp)

T

e




T 19,2(58,6 +0.150 x4185 )+ 0.217 x129,5x70

¢ (58,6+0,150 %4185 +0.217 x129,5)
T, =21,2 °C
( o) -2

AE = Ey —E; = AEc + AEp + AEi = Wm + Q + Er + We
AE =E>, - E; =0+0+A4AEi =0+0+0+0

AEi = 0= (AEg ) e +(AEg )ote +(AEg Jun =0

Te=T)+Mce(Te =T1) +[M3.(¢o)ests (0—(3)+ Ly My +Mj.(Co )t (Te =0)] s =0

3 T](,LI+M.Ce)—3M2.(Ce)'u_[¢, —Lf.M2
U+Mc, +M;.(c,) .

e

_ 19.2(58,6 +0,150x4185)—3x0,02%x2100—0,02 x 333
¢ 58,6 +0,150x4185+0,02x 4185

T, =19,6°C

NH 3(g)—> N(g)+3H(g)

CNH 2 e — 2



11
E:3DN—H :DN—H :gz%: DN—H = 388 KJ / mole

Dy_pg =388KJ /mole

CH 4(g)—> C(g)+4H(g)
(C-H) -2
E 1648

Z:4DC—H — DC—H 27—73 DC—H =412 KJ / mole

De_pg =412KJ / mole

CO,(g)—>C(g)+20(g)

al.
A energie

C(g)+20(g)

COx(g)




E 1608

E = ZDC:O = DC:O == DC:O =804 KJ / mole

2 2

Dc_p =804KJ / mole

CH4+2O2 —> CO2+2H20

1648 412 4 C-H

992 496 2 =

2640

E:(ZDX—Y)&AMJ/ _(ZDX—Y)M

E =3460—-2640= -820 KJ / mole

litre 500

n= L = 22,32 mole
224

22,32 mole
E=2232x(-820)=- 18302 KJ



E<O -3

(m) -4
AE = Ey —E; = AEc + AEp + AEi = Wm + Q + Er + We

AE =E, - E;=0+0+A4Ei=0+Q0+0+0

AEi = Q = 0,37 x 18302 = m x 4185 x (70 — 20 )

= 0,37 x 18302 0,032 kg
4185x50




