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Calculating Enthalpy

What arc the steps for calculating Hess” Law?

A) T E crn ts feversed ) Sign AR s fevecrs e S

N Make costlicients Mo Sawt for A< sawi demnt

G Makplr AH valet by :AH'JN ornnount Lor (oeCQiclents

Lee® C(graphite) + O,(g)

COs(g) AH= -393.5kJ

e C(diamond) + O,(g) e GCYo () AH= -395.4k]J

Calculate AH for the conversion of graphite to diamond:

C(graphite) C(diamond) AH= ?
' = -3435.5 k3
C (gr@o\/d\—t-\ ¥ 94(3\ = (/94 (O An = -345.5 13
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Calculate AH for the reaction
2C(s) + Hy(g) — —~ C,Hy(g)

given the following chemical equations:

i\'\P C,Hy(8) + 5/2 Ox(g) ———— 2CO, (g) + H,0(I) AH=-1299.6kJ
- (C(S) +0y(g) ———r COz(g)> AH= -393.5k]J
iLe<@ Hy(g) + %2 0x(g) ——— H,0() AH= -285.8k]J

AL (5 *9\0&(53 - C/Z/;L > AR = = T%71.0 I3
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How is enthalpy of formation depicted as a sign (its abbreviation)?

AR

Standard enthalpics of formation are measured under what conditions?
MC&S&N& WAL ondihiens o+ AS°C t+ 00O atn~  Pressue
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Is either of the following chemical equations a standard enthalpy formation?

INa (s) + % O; (g) — . Na,O (s) standacd  enthalp;  formation

t_ Tw Soiilﬁ— elevi e~taN '&orm

2K (1) + Cl, (g) ——— 2KCI (s) Not  in

Nob in  most  shale  elemental
- XAPPoSL o be a4 sokd

What is the equation for standard enthalpy of formation?
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TABLE 5.3 & Standard Enthalples'of Formation; Al15, at 29 K

Substance Formula AN (k) mob Substance Formula Ak meb
Acetylene CaHs) b Hudrogen chloride HClg) ol
Ammaonia NHy(y) 46,19 ¢ Hydrogen fluoride HE) 268 (O
Benzene Clluth 0 Hydrogen jodide Hltg) 254
Caloum carbonate CaCOy) 1207 1 Methane CH (g} 7180
Caloum onigle Calny 6355 Methanol CH0M( 2%
Carbon diovide COLR) 36315 Propane CiHg(R) 103 85
Carbon monoesaide COfe) 1105 Silver chloride ApCls) 127.0
Diamend (W) 1 RS Sodium bicarbonate NaHCO;4i5) . Y477
Frhane Calin(e) 8468 Sodium carbonate NayCO(s) -1130Y
1thano! O ~ 2P0 Sodium chloride NaCl(s) =410.9
Yihylene Cali) 5230 Sucrose CrllpOy(s)  -2221
Glucose CullsOygs) 1273 Water H00m -2858
Hydrogen bromide HBr(g) -36.23

Water vapor

11,00¢) ~2418

Calculate the enthalpy for the following reaction using the table above:
p(*oc\’u_C"S — clocko~Ny
CiHy (2) +5 0, (g) — 3 €O, (g) + 4 H,0 ()

(’5 KA - 234z .S lLs/mo\\) + (L”\-g\%s,ca 1(,3;“,,0\3 _Bm—m‘s »SS’DLSIMO\S % LO‘)]
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Calculate the enthalpy for the following reaction using the table above:

'Proéu s - reactant ™

CH,(g) +20,(g)
(O, HeO

(Hy 0
(ix - 343.5k3) F (X -;uss,ws)j( - Qx M\Lj)+ (Mol m;)-&

- ‘—‘“p%b

CO; (2) +2H,0 (1)

~ QUS"\
- Wy

A n = b= 490.3 13

What 1s bond enthalpy?
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A"\rp\ ’-i(w tatholpres ol boads \ors\c.v\-\

Are bonds breaking endothermic or exothermic? Are bonds forming endothermic or exothermic?

Bond \Dfe.c\\(,'\f\\s = endo tharwic

- ne,vﬂf&% ewner
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What is the equation for bond enthalpy?

Bonds 'p'o""“‘.‘:‘

= eXOthecwn.ic
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Reacrods ~  Coduacts

Average Bond Energies

Bond Bond Bond
Bond Energy Bond Energy Bond’ Energy

(kJ/mol) {kJ/mol) (kJ/mol)
H-H 436 c-C 347 0-0 142
H-C 414 Cc=C 611 0=0 498
H-N 389 c=C 837 O-F 190
H-O 464 C-N 305 O-ClI 203
H-CI 431 C=N 615 O-Il 234
H-Br 364 C=N 891 F-F 159
H- 297 c-0 360 CI-Cl 243
C-F 485 C=0 736* F-F 159
C-ClI 339 c=0 1072 CI-F 253
C-8Br 276
C-l 240 *799 in CO,

What is the enthalpy for the following reaction using the table above?

2H,+0, — . 2H.0

2N, T K H

of

H-1
H-H

0=0

Leocs
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