(Exothermic) ( )
(Endothermic) ( )

1J=1 Kg m?/s2 J)
| Cal=4.184] (CAL)
| Kcal=4.184 KJ

(Specific heat)
4.18J/9.9C

2000g x 0.387J/ 9.0C=774J/ °C =



Bomb calorimeter-

Bomb calorimeter

25 i X
. 25

X =

9.08 x 104J/°C x 0.155 OC = 1.41 x 104J=14.1 Kj
2H2 + 02 — 2H2 @)

1 mol H, 2 mol H,O
0100gH, X ™5016gH, X 2molH, - 0.0496 mol H, O
14.1 KJ

00496 molHy O = 284 K3/ mol H, O



/ =(H))

(Enthalpy)
AH
AH= AHjf-AH;

(Hess,s Law)



Hy O (l——» Hy(9) x 20, (9) AH=+283 KJ

Y —

(

HyO(l) — 4 Hy(g) + %0, (g) A H= +283 KJ

2H, O (5 2Hy(g)+ O, (g) A H=566KJ

HoO(l) 3 H,(g)+ %0, (g) A H=283KJ
Hy (9)+ %0, () —»H, O (1) AH=-283KJ

()

2CyH, (@) +50, (g—> 4 CO,(g) +2H,0 (IP Hy=-2602 KJ
2 CyHg (9) +7 0, (G—> 4 CO, (g) + 6H,0 (N2 Hy=-3123 KJ
Hy (9) +% 0, (@—> Hy O (1) & Ha=-286 KJ

Cy Hy (9) +2H5 (9) —> C, Hg (9)



Cy Hy (9) +5/20, (G—>  2CO, (g) + 1H, O (I Hg=-1301 KJ
2H, (9) + Oy (@—> 2H, O (P2 Hg=-572KJ
2CO, (9) +3H, O ()—> C, Hg (9) + 7/2 0, (@)D Hy=+1561 KJ

(7) + (6) + (5)

CyHy (@) +2Hy (@) —» CyHg (@) AH= AH5+AHE+ AHT7
A H=-1301 KJ + (-572 KJ)+ (1561KJ) = -312 KJ

A He Fy(5)=0
0, (9) =0
H,(9)=0
Ny (s)=0
Cy (s)=0
Hg Hh=0
Cl,(9)=0
Bry ()= 0

= H¥(ag) .

A Y reaction = =& Hf product -2 AHT reactant



2CO (g) + Oy () —— 2CO; (9)
- = (C02 )
-= (CO)

(CO) - (COyp) )=

(

/\H reaction = > AHf product -2A Hf eactant

=1 H¢ CO, (g) + 1 He H,0 (9) + 1 He NayCOg (5) -2 He NaHCO; (5)

= - 304 KJ + (-242 KJ) + (-1131 KJ) -2 (-947.7 KJ)
= +128.4 KJ

2Nay0, (s) + 2 H,0 (1) —» 4NaOH (s) + O, (9)
Na,O,



A H reaction = > AHf product -2\ Hf reactant

=4 BHNaOH - (2 2HeNa, O, (5)+ 2 H; H, O (1)
=4 (-426.8 KJ) - (2(-504.6KJ) + 2(-286KJ)

=-126 KJ
Na2 02 -
1 mol Na, O,(s) - 126 KJ
25.0 g Nay Oy(s) X 78.0g Na, O, X2 mol Na, O,
=-20.2 KJ

Ho O(I) COx(g) (CgHg (1)
C6H6 (1)

CgHg (N +7% O, (9) —> 6 CO, (9) +3Hy Oy (1)
A Hreaction=2 A product -2 A Hf eactant
- 3271 = 6 (-394KJ)+ 3(-286KJ)- 1= H¢ CgHg (1)
Hs CgHg (1)=-2364 — 858 + 3271
= +49 KJ / mol



A H reaction = 2 BE product *Z BE reactant

CoH, (@) +30,(0) ~° 2CO, (g)+2H, 0 (g)

H H H

N/ /

C=C +30=0> 2 0=C=0+2 O
/ AN
H H \H

A 4 reaction =~ 2 BE product *Z BEreactant

A Y reaction =4 BE 0-H “4 BEc—0 +3BE 5-0 +4BE ¢+ BE c—¢
= -4 (463) -4 (724)+ 3(498)+ 4(415) +1 (607)
=-987 KJ/ mol

(4 Hvap) (Hy)




(1)- 2C(s)+3H,(g) +% O, (g)AJj—’ Cy Hg OH (1)

(2)- 2C() __, 2C(9) 2(715 KJ)
(3)- 3Hy(9) __» 6H() 6(218 KJ)
@- 205(0) —» 0O(9) 1(249 KJ)

(5)-2C(g) +6 H (g) + O () C, Hg OH (1) - 3242 KJ
(6)- C, Hg OH (g) CoHs OH () A oy = -39K3

()

—

A H = -5BE C-H™ BE C-C~ BEC'O _BEO'H

= -5(415KJ) -348KJ - 356KJ — 463KJ
=-3242 KJ

(6).(5).(4),(3),(2)

A W, = + 2 (715)+6(218)+249-3242-39=-294
i



