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1 ab) ol
2Kg ( Adiabatique)

3Kg Ol g}:"v o

(Teq) . Ju“ | g..\r Cf J.l\ JaJ\ lia _)\..4-\ ‘} La.e 99

(1 bar) L ool g ) Ads sl Kol g ! 2022 L S 3o (31t S
C. =" & o 58 0ve ty o8 gk dyyl A Byl Sl b
e o0 5B 058 b Kl 8 41
(- 1 Kg
(1 bar)
Q Jlaa A Olat Alaslas
1 bar aayhadl ISaalisall
Liys = 333 KJ / Kg
Luap = 2257 KJ / Kg
Ceau
Cvap ulm;m?zg :u: :l\:lw
Cglac
13 a8 Cpsalll
L vap A
50094

9 00| e il o Slbloaaly porlyd) 2 28y elabins Jo 5l sl poar Sl
» ) Jlnall 2k 36y sl I Lunscm Seads pd lolly 3380
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10 litres
0.1 litre 1 litre 1 bar
Wos Wi
Q
AH AU P
H2
7 a8 (el
45 bars 19 ( )
2kJ
Cp
AH AU
8 ) (el
(2) (1) N2 )
\
( Isobare) (Isocho&e) (a)
(Isochore (‘Isobare) (b)
(vIsotherme) (c)
Sl (’b
(&=3) | Sofianerahouani.gp s Tn

c,=4.15)/gk Ceal
Lvap
. AHvap
\ } t1 =" m1=5009

(b m, = 200 g

Cglace

Cter

Lus = 333 KJ / Kg

Ceau

CeH1206

3

oy | *y pail)
15 ady (i paill
1.8 ¢
1 6 ab )

— You ')
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(KOH)
(KOH)
Ceau
11 a8 (el
1mol /I NaOH 100ml
1mol /I HCI 100ml T, =22.5
Ty
. Qp
A Hneutr
Cca = 200.46 JK' / Ce =4.185J.K'.g"

12 a8 ) Cp pall

5¢ 200g

Ty Ti=
Lf

13 ad) (el

100g"%

\
Ceau=4185J.kg ".K'
Li=3,34.105 J.kg''
s
(&=3) | Sofianerahouani.gp S — A VA

Etat (1) Etat (2)
P, =41 bar P, = 3 bar
V, =3 Litres V, =1 Litre
P =1f(V)
y 6 45, o ol
ALY
(1 mol /') NaOH (1 mol/1)H2SO4
1.036 g /
cm3
KJ.mol"* H2S04 1
HCI
10 a8 (adll
100 ml
(KOH) 11,22 ¢
(KOH)
| J,,J\ ('b
pVA I\ ()
i = Youll™ | Oliw ilsa)y 3L 5L3
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o W
‘
\6H1206(s) |
Q W
4l 5 , 1 H;,06(s) —)2C3H6O3(1)
R =8,314J.mol .K ;latm =1,013x10" Pa;O =16g.mol ;C =12g.mol
\
\
| AH'
C,H, O F{CeH170,
mi=100g Ceal 1 f( 37673 )) (Cst112%.)
T,=80°C m=80g T1=25°C AHZ b (C¢H1206)(s) = -2816KJ / mol
Teq=46,5°C s AHQ o (C3HgO5 )(1) = -1364KJ / mol; C(sub) = 717KJ / mol
Ceal

V=3 L Teq=56,61°C
V2 Ti=10°C
p=1gmL’ 3Cen = 4,1851.g" k! V2 Vi

1
DC) +0a(e) —CO0)

2)2H, () +0y(y) —>2 2kJ.mol”!

° -1
3)Hy(g) +Os(g) +C(s) 5 = -425kJ.mol

25° o a

ofianerahouani.gp

o

_CI?OH AHWP(C3H603< )
c-C 0=0 H-H C=0
348 498 436 843
C-0 O-H C-H
351 462 413
CO m=14¢g dI
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https://www.dzpen.com

2022 L3 (§ 20/20 ALelS Aadall o s oyl (el EIEN et Slatl duatia @ Ll Abubis Olidn sy Sz

Qcns Qa3 Wies Wo ) H0()
R =8,314] / mol.K ;C, = 0,99KJ / K.mol ; C, = 0,84KJ / K.mol R, (13 / mol) -393 _286
Im" =10'L ; latm =1,013.10"Pa 4)HCOOH( ) CO(g) +H20( ) AHZ
I .
AHvap(H O) =44k]J / mol “110°C 2 2
CH_-OH, \+0_, \——CH_-COOH, ,+H_O, |.AH®=-492,7KJ/mol 2
25 () 2(e) 3 () 27()
AH|, (CH,COOH ), |
AH; (H,0), | =-286KJ/mol ; AH} (C,H;OH), | =-277,6KIJ / mol CP(J.mol-l'k-l) 75,29 29,36 | 28,82 | 33,58
25°C 2 (CO) MM (o) @
C_H_-OH, | +30 —>2C0_, \ +3H_O, |.AH} . =-1367KJ/ mgl . .
25 () T2 2e) T 27() ﬂ AH (o) = TVTKImol™ ; AH ) o_ o = 498kJ.mol”™
90°C
AH, (C,H,OH,)=42,8KJ/mol ~ / T, (cHo0H)=78C m=29¢ 5 I
H,0( ) | €O, | Oy | C.H,OH ) | C,H,0H, AL B2 ,O_3 A
¢, (vt ) | 7529|305 12936 | 1123|656 = = ¢
|\ Jomol ™
2 4
3 Pc=Pa
AH’ (CH,COOH =
...... C(S) + OZ(g) + Hz(g) f( 3 (Q Q'I3COOH() eeoeee VA VB VC=2VA
l l l 20242 | ........
oooooooooooooooooo \ TC:TB
...... y
4+ e B T TB VA
.................. CH3COOH(g) P=f(V)

. i NWW-. D ZRPENLCQM .
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R = 8,314 j/mol k T = 298k E(c=o) (C = O)

AH,, (CH,COOH, ) = 524KJ Mol ; AH;, (C),, = 717KJ / mol

C-C | O=0 |H-H | C-0O O-H |C-H

AH4(K)/mol) | 348 | 498 436 351 462 413 C = 250j/K CeHeq) my= 6g |
! T, = 20C° m = 9000g
m = 20g AHOr(CGHG )(|)= '\32%8Kd/m0| C= 4,1 8j/gK
TCe) ARUNE
Emmmmmmms ! / Q1 N |
r (S T, 2
4 |
Q; 3
25C° Il
Ciy) + 0y —CO, AH, = -393,4KJ / mol
5 t(min) 1
Hy, + 502(8) —H,0,, AH, = -286KJ / mol
15
s 43N \ CoHy) +?02(g) ——>6C0,, +3H,0,  AH, =-3271KJ / mol
T ) 5 AH' (CeHiz2 )y AH' (C6Hs )y 1
L, L, 3 2
Q, =3.91KJ

: i e ———WWW I D ZRED O\
(&=3) | Sofianerahouani.gp — e e — YoulD [ Ol ey Soaials
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O H
H,C~CH-C~N-CHy COOH,g, +H,0,,— Ala, +Gly ) AH = -34,15k1 / mol
NH,
AH} (Ala)
(A)(s) (H2O)(1) (Gly)(s)
AHY (kJ/mol) | -767.35 -286 -527,5
(Ala)(s) (AHzomb )

H3C—QH-COOH(S)+...OZ(g) ——>....C02(g) + -~-H20(1) + ...Nz(g)

AH?

comb

H,N
AH} (€O, ), =-393kJ/mol
75°C
CO,, H,0,, O, Ny [(Ald)g
C, (J/molK) 32,5+17,05x10°[175.24 | 26,47 +9,73x10° 12012 | 1152
\
\
\
e —— A\

(&=3) | Sofianerahouani.gp

e e — Youll | Oldaw ilea) 3wt 303

Q, = 7.90KJ
m, = 300g L, I

m, = 10g T =25°C
T =21.68°C

C =051/ gK
\

25°C AH®

1)CH, -CH, -OH_ + 30, ——2CO, +3H,0  AH}=-1367kJ/mol

3YCH, “GH, -OH, + ;om — SCH, -CHO, +H,0, AH® =-200,6k] / mol

3)CH, “CHO, + ;oz(g>—>CH3 _COOH,, AH" =-292,1kJ / mol

200K (imol)
R

T, =2T, T, A——>B 1

230 B——C 2

C—A 3

AH. ,, ;WC—>A 5 Wee AU, 4
CvzgR ; C,-Cy=R ;R=8,314J/mol.K
(A)
25°C 11
1\ ()R
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m, =150g (Cca]) 111
T2 =15°C m, = 200g Tl = 40°C
T,, = 27,04°C
(Ccal)
Teq 2
T, =-10°C m, =45g
Tf
CHZO = 4,185J/gK,Cg = 2,1J/gK ;Lrus = 335J/g Tf
d
CH,. —NH,, + 02<g> - COZ(g) + H,Q, + Nz(g)
n
300g 200/ /k 3¢
82.6K
n \
\
\
C =4.185)/gk
wAHﬂCOZ(g)) - _393kj / mol, AHf(HZO(l)) - _286kj / mol, AHf(CnH2n+1NH2(1)) =-101.5 kj / mol
2
a9
S o
e ———WWW I D ZRED Q)

(&=3) | Sofianerahouani.gp

— You ')

Imol I
VL)
A
44,8 1 @
C
B
\
22,4 + ®—>
X ©)
! ' (k)
273,15 546,30
-1
P(atm) V(L) T(K)
(1) 1 22,414 273,15
(2] 2 546,30
o : 44,828
C,B,A. -2
-3
Q W

C, —C, = R,1atm =1,01325x10’ ( Pa),
C, =12,5J.K '.mol™' ,R=8,314 J / mol. K
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-5°C 40g

40°C

="T¥lkj%hmol,  H,, =31.4kj/mol

164.1 og{ |75.29 |37.58 |29.36| Cp(;j/molk)
4.15j/ gk 2.09//gk 334/ Hdgme)
c =4.15j/ gk, C,=2.09j/gk, L, = i )
TN T TIE o ZIHTE N Ar 05mol I
298K C.H,, I ) .
C5H12(l) + 02(g) C‘02(g) + H20(l) b
1—252—"053
298K C,H,

c, —— C, H =717kj / mol

CH,,——CH, H' =26.33kj / mol o,

E , 5 (Kj/mol)

H U 9, 14
HZO(g) H20(l) b
o . R
Cioy 0y —C0,,, g / mol Cp = 57 R=8314] / molk,latm =1.013x 10’ Pa
C,, +20,, +2H, —>CO,}+ . =—878kj / mol
3
&R=8314j/molk 298K
N 48°C 150 I
g
S o

( ) fianerahouani.gp

V(11 Tube]


https://www.dzpen.com

2022 LygllS) (§ 20/20 ALalSC daMal slads cens

eyl sl EJEN St

Sk Lt 3 0 Al Gliaa lsa, Sl

R=8314j/ molk, 1lbar=10"pa U
C, co, CHy, 1
() (b) (a) 11.6g 1 U =—-3264.29kj / mol “~)25°C
1 ) R=8314j/molk
o 1ot 1
s 2 (P,V,T) H, & =393k /mol, H = —286kj / mol
7 3 \ 2 f(CQZ(g)) J F(H20(D) J
6 N <
5 P (s T :
o - ~3 W ’ H iy conea = —31kji/mol
- & b (C=C)
1 a .
0 - r v VU“) ( ) Hsub(C(s)) = 717k] /mOI
<IN 2 3 & 3 B 7 8 9 10 11
v K H . (kj/mol)
. mo
iimolk Cv  Cp 348 413 436 diss (KT
T
1IL=10"m", 1bar =10 pa, M =29g [ mol
H, =-3262.77(kj / mol)
Cp/Cv=1.67 R =8.314j / mol'k
P=latm 25°C Gly, 1I CH,| H,0() Co,(g 0,(g)
9 5 | \ 136 75.29 37.58 29.36 Cp(j !/ mol.k)
NH, - CH, - COOH,, + ZOZ“” —2C0,  + 5H20(1)+—N2(g) H_ . =-1091kj/ mol T —35K T —300K 3ol I
=30/ / mol K =
Hof(Gly(s)) \ Cp=30j/mo P =4bar
- H, .. ==393k\ mol, H. o = ~286kj 1 mol Wi,
— ‘ H 0
c Gly,,, U
(a9
Sl o
(L&=3) | Sofianerahouani.gp L — — YoullT™® | oliiwoleay 3l 3La
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5 . H CO 0
CH,CHO,_ +>0, ———> 2C0, +2H,0, H =-1188ki/mol g | Moy | #:0a) | €Ol8) | Ou(&)
’ 2 ogW | 75.29 |37.58 29.36 | Cp(j/ mol.k)
8.5 9
1 .
H, +-0, ———H,0, H,=-2859%/mol 80°C
4 2 8
° . Gly(s)
¢, +0,, —Co,, H, =-393.5kj / mol
) ! H° =273k / mol
. " . f(Gly(g))
J6 Jelidl e O H ) ot ial) Jols oo 83} CH,CHO, ) g St g o5 2
C,H, +HO, —=——> CHCHO, H =?
C, O %—>COZ( il ol By 4 €yl o0 st el
H =226.7kj/ mol . H ol o st ot S
Jicae i H] ° ¢ r_‘J’C W ‘ do sty Gy b o gl o o1 3.2 25°C 3\, LI Liis 2
ol ) el gC = “f‘-‘)‘ o o) o Cryy o0 68 M1 500
H, 00 = 40.6kj 1 mol - ju O =196.75K]) s s o0 18 02, 15°C bt days sl sl Uia
i) o — = = =
by 0464H C 413H C7 = 90 C341 9C Cly A il ot
E(Kj/mol) ' ' 5 S Uin IS o e 3l Jolid SN s i)
Jelidh U sl ol U 2l ) 3ty Wl (ot
200°C w2 CO,(,, b 25 Jolas Yt ot
1 R =8.314j/ molk, latm=1.013x10" pa, c,=4.15j/ gk
|
6C, +6H,, —— G, C, | CON®) 0,(8) |4
8. .58 .36 1
298K H® coniaey > 37.5 29.3 Cp(j/mol k)
H 174/ mol At Je  H f cypacnogy) vt ¢ CH;CHO, ) o S K55 Jols 811 I
sub(C(s)) A Ju el
C-C C=C | C-H|H-H
345 590 |415 |[432 | AH,(kj/ mol)
150°C
Sl o6

. e WWW D D \/
(&=3) | Sofianerahouani.gp — e e — Youll | Oldaw ilea) 3wt 303
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T - =

300K

3Mn(s) + 2C0(g)

_
Mn,

0O
/
H,C=CH—-C—H
25°C

25°C H°,(CH,=CH -CHO,)

0

vap

15¢g

H, o, = ~286kj / mol, H, o, =~393kj / mol,

Hsub(C(s)) =117k

-

- ) | Sofianerahouani.gp

C +CO

(s)

H

2(g)

1T

Hl 8

HO

F(H20(g) — —242kj

CpG/

mol.k)

HO

298 U
\‘ R 14 j/mol .k
‘ .
e = Akcal I mol
\ Hof((C6H12)(l))

c,=4.185j/g.k

2Co,,,

MnO(s) + CO(g)

3MnO,,+ 5CO,,,

f(CO2(g)) = _393.5kj/m01

1Cal=4.18;

=250g C=120j/K 1
m, =12g T =20°C

T, =—-20°C
T, =-15.5°C
Tfus = OOC

Al

H, =-172kj / mol
H, =-105kj / mol
H, =-129kj / mol

Cg
, L,,=333j/K ,
300K
—_—> C(s)+ COZ(g)
—> Mn+CO,,
E— Mn3C(s) +4C02(g)
300K Hof(Mn3C(s))
Youl'D

Oladiw 3lgay 3 53
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AH, ae, = 58.79Kj / mol AH, o, =-393kj/ mol AH,,,,, =-286kj/ mol T m, C I
CH,N,, 20g T, L m,
R=8314j/molk  25°C (Q,-0,)
110°C 80°C
CH2N2(s) HZO(g) NZ(g) HZO(I) CO2(g) 02(g)
_ T,(°C) | T,(°C) | T,(°C) [ my(g) | m(g)
1.86 1.87 |1.04 |4.185 |0.845 [0.9175| Cp(j/gk)
20.5 88 |16.5 118 125
N=14,C=12,H=1, 0=16 (g/mol) T, (H,0)=100°C
23.7 75 |20 118 91.3
C(s) I
C(S) +02(g) COZ(g)
Ces) 6g 25°C latm
AT :15K SOOg Ccal
Q... =-196,75KJ 78K
Ceal 1 C,=4.185j/g.k
\
2 25°C CH,N,, 1
AU Sw 3
3
o Cy,o =4,185J/molK ; R= 8,314J/m0}K platm =1,.013.10°Pa CH,N,,, +§02——>C02(g) +H,0, + N,
‘-4& 200°C €O, 4 H
&
BN
(L&=3) | Sofianerahouani.gp e '_ = k___. : — Youll) | o)liu ,ileay 3l 5LS
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2

5

0,5 mol
C<——B B<+—A
B A,C T
A—~C
A Q W
» V(L) AU

-1

® © 0 0

5
latm =1,01325x10° (Pa) , C, == xR , R=8,314J / mol. K

Ti=16 °C

C;Hg,) +..0,,) —>..CO,, +..H,0) AU =-2050, 7KJ.mol”

Page 1 4‘

V, =350mL

T="?

2
C=209J/K

m, =280g

Ceau=4.185J/g.K Cplomb =0,13J /gK
25°C

R=8,314J.mol™!

@

&)

K1 “

fianerahouani.gp

|

Te=17.7

L N

-1I

8,57 294

1 1I

CP(J/mol.a

1) CH,CHO, +> 0, +2H,0, AH? =-1188KJ / mol

(2) (2) (1)

AHS =-285,9KJ / mol
AH3 =-393,5KJ / mol
-

-

Hg?* o _9
My + HZO(I) —%— CH,CHO,| AH} =i
AH{ (C,H, )(g) =226,7KJ / mol AH?
CoH E(C=C)
AH,, (H,0), = 44KJ/mol
E(KJ/mol) 413 464 719.6 341.9

pL [ Tube)
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AH | =-285,5 KJ.mol

(P;=2atm,T;=273K) (1) 1mol I H +i0 S HO
” o) NAe) 27()
(%= cste) (T 298 (2) c fo. e AH' =-393,5 KJ mol "
Vo, Py, V o ele) 2s) 2= ’ o
3 2, P2, V4 3C +3H2( —=C.H, ) AH ;| =+19KJ .mol ™'
C,=3R R=8314jmol™" K" W Q N N VN
CAH(CH | ®
AH AU
1m®=10%, 1atm = 1,01325.10° Pa N
\250 C5H12(g) 1
- : 0 —_ . 0 -
Ech = 413kj/mol , AH awu-m) = 436 kj/mol ,AH s c) = 716,7 CsHizg + O » COyy + H20q AH% = -3537kj/mol
kj/mol. R = 8,314 j/mol.k ,1cal = 4,185j
25C°  AHY (CsHiz(q)
25C° AU
50C°
CsHize | O 29) COz | H2Oqy
AHY (kj/mol) / 393 | -286
Cp (cd/mol k) 28,72 | 7,01 8,94 18
Ec.
\ C-C
\
\
N
—
&b
&
S o
., : = YoullT) | O)lau i ilaay 3L 5U3

Sofianerahouani.gp
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H;(CgHyg(y))
s (GHise)
8¢, +

9[%(@ C8H18<g>

8AH (Cm)l 9AH (H - Hi
o 7TE(C - C) +18E(C — H)

8 + 18

(8)

298K AH (C¢H.q),,

AH, (H - H) = 436kj / mol
E(C—-H)=-415kj/ mol

, AH_, (Ci5))= T16.7kj/ mol
, E(C—C)=-345kj/ mol

C8H18(g) z

AH (H,0,,) = ~241.83kj / mol . AH(CO, ) =-393.5ki | mol

298K AU

R =8.31j/mol.

25°C

C3H8<g) + 502(g) —)3C02(g) + 4H20(g)
3C( ) +4H( ) ; 3C3H8(
s 2(g g)
C(S) + Ozm co

2(g)

H,  +1/20, —>H.O,

298K
“CH4(g) + ) CCl4(g) + 4HCl(g)
‘ AHr =—401.08kj / mol
AH (CH, ) HCI, ) AH_ (CHCL ) | AH (C-H) | AH _(H-H) | AH_(Cl-CD) AH (C)
4.6kj / mol 3kj/mol | 30.4kj/mol | 415kj/mol | 432kji/mol | 242.6kj/mol | 716.7kj I mol
CH4(g) Clz(g) HCl(g) CClA(g)
L,/ ) 35,91 33,93 29,12 83,51
298K 1
ccl, 2
c-cCl 3
AH ,(CHCL,) 4

ianerahouani.gp
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C,(N,)=29,10J /mol.K
C,(H,)=28,90J /mol.K
C,(NH,)=36,1J /mol.K

25°C 4
5 3
NHs,, +20,, ———>NOy, + —Hy0

208) (g) )

AH =-226.7kj

25°C AU -

25°C 1

H, +1/20, ——>H0

2(g ) 27

AH, = -286kJ / mol

co, +1/20, ———>CO

) 2(8)

AH, = -283kJ / m

C,H;OH, +30, ———>2C0, +3H0 AH, = 1368k mol

25°C

2¢O, + 4H,, ——> CGHsOH, K +HO

27

coh  AH,
25°C

=8.31j/mol.K

ianerahouani.gp

CH HO 0 co

8(g) 27 (8) 2(8) 2(8)

C,(J /mol.K) 73,89 34,23 29,37 37,20

AH , (C )= 717kj$ﬂl

AH, (H,) = 436kj / mol

% —347.3kj / mol

25°C

N

2

R=8.31j/mol.K , N=14g/mol

0 N,

2 2

Nz(g) +0

2(g)

——2NO,, AH, = 180kJ

1
NO +—0, —>NO

(8) 2 2(g) 2(g)

AH, = -57kJ

AH,

N, +20 ————2No,
(8) 2(g) (g)

—
N, +3H, — T———= 2NH,, 3

)

AH =-92kj  25°C

500°C -

YoullT'®



https://www.dzpen.com

AH, (C,H,0H )
AH (€O, ) =-393k] | mol
AH (H .0, ) =-286k] / mol
AH = 42.63k] / mol

AH; (CZHSOH(g) )

25°C AU
R =831j/mol/ K
(C-C)
AH,(C.)=T17kJ Imol  ,  E._ =413/ mol
AH, (H-H)=436kJ/mol ,  Eq_,=-351kJ/mol

AH (0=0)=498kJ / mol E, , =—463kJ / mol W

AH = =-3268kJ/mol

comb -

AH; (CH,,)

AH(CO,,))=~393k] Imol

C,(CHy,) = 13517k Imol. K C

o0 (g)) =R9.5kJ  mol.K
A C,(CO,,)=3120k] Imol.K
g

,0,,) =75.30kJ I mol.K

p

2(g)

ianerahouani.gp

1g 1
1000g C 4.19j/ g.°C
q 1mol 2

C=12g/mol , H=1g/mol

AH
AH, 3
. AH(CH, )=52mol
]
C,H,, +HO, —> C,H,0H, AH = —43kJ / mol
AH, (C,H,OH, ) =-84.6kJ | mol
25°C m
CH,, , + H,, ———— CHg,
AH (C,Hg,, ) =—84.6k] I mol AH, 1
25°C AU 2
R=831j/moll K
25°C
C,H;0H, +0, ——>C0, +H0,
AH,,, =-1368kJ / mol
1

YoullT'®
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C,(H,)=27,25+32x10"T  J/K.mol
C,(N,)=27.84+4,2x10°T  J/K.mol
C,(NH)=29,72+2,5x10°T  J/K.mol

CH;0H, + 3/20,,, ———C0,, +2H,0,
AU = —124,76kJ | mol 25°C
R=831j/moll K 1
CH,OH;, AH,
AH (€O, ) =-393k] | mol

AH (H,0, ) = 286k / mol

CH,OH (C-0) L Y
AH, (CH,OH) = 35.4kJ | mol . E._,=-413kJ /mol
AH', (C,, ) =717k I mol . E,, =—463k] /mol
AH (H - H) = 436kJ / mol . AH, (0=0)=498k] | mol
P =latm (V, = 245L)

25° =10atm

R=831/mol.Kh 13x10°Pa

ianerahouani.gp

o
AH
vap

7,8g
C=12g/mol ,  H=lg/mol

—2NH,

AH  (NH,

(g))

1 AH,

AH, (H,0,)=-286kJ / mol

1 (AH — AU)
H.,0

27D

H.,0

27 ()

R =831j/mol/ K

NH  (N—H)

AH . (N = N) =945kJ / mol
AH, (H - H) = 436kJ / mol

550°c 2 AH,

YoullT'®
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nC,, +(n+bHH, ,, ———>CH,, ,,
n AH; (CnH2n+2(g))
2n+2) C-H (n-1 c-C
AH,,(C,,)=T17k] I mol
c-C C-H H-H
E(kJ / mol) 348 413 436
AH(C,H,,, ) =—84,6k]/mol
25°C
H, +1/20, —>H_O, AH, =-285,6

CH,-CH, +7/20, ———>2C0, +3H0, AH, = —1559)8kJ /

CH, =CH, +30,,

)

AH®

vap

(H,0)=44kJ I mol

———2c0,, +2H0

2 ()

AH, =-1411,3kJ

2(g)

C,(J/mol.K)

28.84

fianerahouani.gp

ol

AU

AH (C4H10(g))

AH, (C)) =T17k] 1 mol

c-C

C-H

H-H

348

413

436

25°C

'(co,,,)=-393k I mol

25°C

. AH (H0,)=-286k] | mol

AU

R =8.31j/mol.K

3

AH,, (CH,, ) =-2870k] / mol

C.H

47710(g)

2(8)

co

2(g)

HO

2

C,(J/mol.K)

100,6

29,37

37,20

75,30

3L

298K

You D

0.5mol

4
10L
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AHy
! >H O

27D

T AH,

>H 0,

27(2)

H,  + 1/20,,

2(8)

2H  + O,

AH, (0 =0)=498kJ | mol
AH; =-44kJ [ mol

E, , =-463kJ / mol ,
AH, (H —H)=436kJ | mol ,

AH
AH|
AH, AH,
c, + 120, ———cCo AH, =?
s g) (g) 3
¢, + co,,6 ——2Co0, AH, =7
cC, + O — >0 AH; = —393kJ / mol

(s) 2(8) 2(g)

AH_ = —283kJ / mol

25°C

co, + 120, ———>Co
8) 2(g) 2(8)

ianerahouani.gp

Y

E._, =—413kJ / mol
AH, (H - H)=436kJ | mo

AH; (C3H6(g))

Imol , E._.=-348kJ/mol
AH ., (C,,)) =717k mol
latm 25°C 2

AH;
AH, (C,Hy,, ) =-103.6k] / mol
100°C
2(g) C3H6(g) C3H80(g)
(J /'mol K) 6,91 111,78 73.89
25°C 3
(AHcoomb)
H, +1/20, ——>H,0, AH, = -285,8kJ / mol
c, + o, ———cCo,, AH, =—393,5kJ / mol
3C(s + 3H2(g) 2C3H6m AI-I/ (CzH«s(g)
25°C (AU)

R =831j/mol/ K

YoullT'®
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C-H c-C C=0

AH, (k] /mol) | 436 498 414 348 711

25°C 3
AH',  =—182138k] / mol

AH , (CH,COCH,, )

AH, , (CH,COCH,)
AH ,(CO,, )=-393kI /mol .,  AH,(H,0, )=-286kJ/mol
25°C AU 4

R=831j/mol/ K

AH', (kJ / mol)

AH, (CO

2(8)

)==393kJ / mol

fianerahouani.gp

AH,(C,,) =716/m =

—413kJ /mol , AH, =436kJ / mol

is(H-H )
°C

C,H, AH’

m=38,5¢g

(P, ,V,=4L,T,)

R=831j/mol/K Cp(

NH, I
(P =6atm V, =6L, T)
NH,
T, P,.T, 1
W 2
Q,

NH,,,)=33.6J Imol| K

latm=1,013x10°Pa , H=lg/mol , N=l4g/mol

CH,COCH, il

AH, (CH,COCH,,, ) 2

AH,, (C

) =717k] / mol

You D
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24,4¢ (9] 4 50°C 4

H=1g/mol , C=12g/mol , O=16g/mol 2o co, ., HO,
C,(J /mol.K) 29,36 37,45 75,24
lam  25°C C.H, 1 I (AH —AU) >
1 1 R=831j/mol/ K
1 2 C., =100J /K JI

m, =80g T, =25°C

C H HO co

477 8(8) 27

AH (k] I mol) -0.4 -286 -393

H-H| C=C | C-H
AH . (kJ  mol) 436 612 413
2 1 P=f(V)

AH:omb =-3227kJ | mol
) = —393kJ / mol

AH,(CO
AH , (H,0,,,)=-286kJ / mol

P(atm)
A 2(g)

C¢H;COOH o0 co HO

2(8) 2(8) 27y

C,(J /mol.K) 146,7 29,36 37,58 75,29
AH}MA‘
AH . (C;H;—COOH ;) = =362.4kJ / mol

atm=1,013x10°Pa

Page 2 3

Hpl 8

ianerahouani.gp
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Page2 4‘

MgO
HCI

+ 3H.0 AH =?

(s) 27 1

+ 2(H30+,C1')(aq)4>(Mg2+,2C1')(aq)
V,=100ml  C=100J/K
m=15g T, =25°C

T, =35.5°C

0,744mol/L
MgO

m

sol

c,,=4,185)/g K
Q,
AH|

Pu,o=1g/ml

=My

M,,, =24.3g/mol ., Mgy=16g/mol ,

120

Mg, + 2(8) >MgO

(S)

AH (MO

Mg, + 2H,0'.Cl), ——>Mg”2Cl) +H,, +2H,0,  AH, =-461,95k/ /

2(2)

H,, +1/20,, —H,0, AH, =242 ol
HZO(g) > Hzo(l)
b
|£=) ) fianerahouani.gp

m,, =400g

(Cou =130.8J /1K)

2CO.

2(8)

T, =20°C
2,25¢g

T, =68.2°C
+ 7/2H,0,+ 1/2N

(O} 2(8)

Hdl 8

You D

@) 1
(Q,) 2
Cop=4,18J/g.K
H=1g/mol ,  C=12g/mol , N=14g/mol
AHzomb 3
AH(C,H,-NH,) 4
AH (€O, ) ==393k] | mol
AH' (H,0, ) =-286kJ / mol
(N-H) 5
AH,(C,))=T17k] Imol
H-H| N=N | C-H | C-C | C-N
AH, (k] /mol) | 436 945 414 348 292
6
Al=27g/mol C,=24.35J I mol.K
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m, =50g C., JI b 53)
T, =30°C m, =100g T =20°C 3
_ 5
T, =257°C P, =2x10
V,=?
c,,,=418J/g.K C..,
T, =866
(m=3g) 1 1
20,56°C 25°C V=IL Cey= 155/ K W 2
Qcomb CP-CV =R
AH

comb

CH20 =4,18J/gK , pH20 = 1g/ml 25°C (A) g
H=lg/mol -, C=12g/mol —, O=16g/mol 500, + Oy —>C0,,,tH,0,,
Q 1
DCH 0, + 30, ,,—>C,H;0H , +4C0,, +3H,0, (A) 2
25cc 1 AH.,,(CH, 0,)=-1368k] /mol . AH(C,H, 0,)=~277k]/mol
AH | (CO,, )==393k] Imol .  AH,(H,0,, )=-286kJ/mol
2)C,H,, 04, + Oy, ——>2C,H,0,, + 78,0, (A) 3
3)C,H,0,,, + 5120, , ————>3C ~1165kJ / mol :
J6HOu " AH, (CH,,,0,)=435k] /mol

vap n” " 2n+2

4)C,H,OH ; +30,, —>2CO

E(kJ ' mol) 436 351 413 348 498

2(g) 2(8) comb
(A) (O-H) 4
C.H O, COz(g) H,O, AHsub (C(s)) =717kJ I mol

LN
CN| C,(J/Kmol) | 14,185+0,693T 37.45 75.29 H-H c-0 C-H c-C 0=0

&b

[

[a W)

Hdl 8

£=) ) fianerahouani.gp V(11 Tube]
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AH, (CO

C,H,0

2(g)

AH:z)mb (C3H6O(l) )

25°C AU

)==3935kJ /mol , AH,(H,0,, )=-286kJ/mol

R=8314J /mol. K

AT =181K

T, =75°C

C.n=4,18J/g.K
AH,

H=1g/mol , C=I12g/mol

300ml

T, =50°C

T =20°C

Coun =4,18J/2. K
T =37°C
eq

(N=0)

comb (C3H60

)

) 1,45¢g C,H,O

)

m,, =600g

)

Q

, O=16g/mol

AH ,(kJ / mol)

AH (CH,0,,) 3
AH |, (H,0,,, )ng / . AH,(C,H,,04,)=-1273k] Imol
A = 0) (C=0) 4

Imol N, AH._ (C.H.0.)=524k I mol

vap \37743

O=0 C—-H c-C C-0 | O-H

498 413 348 351 463

C,H O

37767 (D)

3C,) + 3H,,+ 1/20

2(g) 2(8)

...... l W,;(H_%) l T

C,HO

37767(g)

AH;
- 36y

AH, (C,H,0,,)

AH,,(C,, ) =717k I mol

. AH_ (C,H,0)=29.7kJ | mol

vap

H-H O=0 C—-H c-C C=0
AH;, (kJ I mol) 437 498 410 347 749
25°C C,H0,, 2

You D


https://www.dzpen.com

AH,(CH,,) 2
AH.,,(C,)=717k] Imol 25°C
H-H| C-H | c-C
AH ,(kJ / mol) 436 413 347
3
C,H,Cl, + H,, ——C,Hy,, +HCl,  AH,=-52k]/mol
C,H,, + HCl , ———C,H,Cl, AH; =~72kJ / mol
AH,
CHy,, + H,,, ——>CHy, AH, =7
AH |, (C,H,Cl,,)

AH'®

vap

(C4H,Cly,) ) =2T7k] I mol

latm

NH,~CH,~COOH, + ...O

2(e)

25°C

25°C

AH , (HCI,, ) =-92k] / 7wl
(AH;(C_C,)) C-Cl

’ AHd(Cl—Cl)

..........

=242kJ | mol

AHf(kJ/mol)

fianerahouani.gp

2NH,, + 5/2@

25°C

2NO,,,

W(H,0,)

+ 3H20(,)

[}

AH;

2

AH, =—46kJ / mol

AH [ (NH, ) =—46kJ / mol

2(8)

]\I()(g)

H,0

2

29.37

29.84

75.24

AH, (CO

2(g)

C.H

3778

AT =22K

C...=4,18J/g.K

wi

3778(8)

H=1g/mol

C.H

)

3778(8)

ZS[I; ((:glié(g))

) =-393kJ / mol

. AH,(H,0

You D

1,32¢

, C=12g/mol

) =-286kJ / mol



https://www.dzpen.com

Page2 8

m, =500g CH,,, m,
AT =34K
H,0, COy,
o
CH,,, m,
H=1g/mol , C=12g/mol |, AHcomb(CH4(g)) =-890,7kJ / mol
Q =-881kJ latm 298K
C,H,N, + 0,, ——>CO,  +H,0,+N,,  AH =..kJ

AH, (CO

2(g)

) =-393,5kJ / mol

C,H,, + HCN, ———>C,H,

&)

fianerahouani.gp

(j(lzl

Con=4,18J/g.K

N(g)

1 .10

25°C 7,58

H&/mol nC=12g/mol , O=16g/mol , N=14g/mol
(AH;omb) 2

N

2(8)

2(¢g)

Hdl 8

Cco H,O

2(g) 27

29.37 2912

3745 75.29

3

pL [ Tube)

NH, — ——NH,-CH,-COOH,, ~ AH,, =147k]/mol
AH; (Gly(g)) =
4
0
C. #\5/2H,,, +1/2N, + 0, —=4—> HN—CH;C—0-H ,,
AH,(C—-N) (C-N) -
AH,,,(C,))=T17k] I mol
H-H O=0 C—-—H c-C C=0
AH (k] /mol) | 436 498 413 348 810
O-H | C-0 | N=N | N-H
AH ,(kJ / mol) 463 351 940 391
m, =200g 1.0
T, = 45°C m, =300g T =24°C
T, =35,5°C


https://www.dzpen.com

C,H,, + 520

2(g) ——)ZCO

2(g)+ HZO(I) AH; = —1300k.]/mol
ot 12H,0,+12N,  AH, =-6711kJ / mol
,64kJ [ mol

HCN, ,, +5/40,

Tatm , V, =14L)

W\ o =0
2 3
S
®)
2 1 P=Cste (a)
3 2 T=Cste (b)
1 3 V=Cste ©
L.LLY,. Y5055 1
P=f(V) 2
Vi B Wi Wy s 3
Wi Wo 3 W 1,01 5000 5. 05
In2=069 , ILam=101,3] , R=0082LamK ' , go=& =14

v

ianerahouani.gp

(111 Tube]
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