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3- Thermochemistry
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Thermochemistry is one of the principal applications of thermodynamics in chemistry.
Thermochemical data provide a way of assessing the heat output of (chemical
reactions, including those involved with the combustion of fuels and the consumption
of foods. The data are also used widely in other chemical. applications of

thermodynamics.
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Exothermic (Exenthalpic) process: AH < 0, at 1 atm.

Endothermic (Endenthalpic) process: AH >0, at 1 atm.
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3-1 Standard enthalpy changes
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An example of a standard enthalpy changeis the standard enthalpy of

vaporization, Avap AH®, which is the enthalpy change per mole of molecules when a pure
liquid at 1 bar vaporizes to a gas at 1 bar, as in:

H,0() —— H,0(g) DyapH® (373 k) = + 40.66 kJ mol™

039 cdelad! lauie G doyly> domyd Ll G985 U8 duwwlidl] 8yl Ay O odhel Jliadl po LoD LSy
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3-2 Typesrof eathalpy changes

3-2-1 EnthalpieSof Physical changes

: 3YE dsbinall Ol Al (§ doylydl Sbgixall g9
A- AiH®, standard enthalpy of transition.
B- AvapH®, standard enthalpy of vaporization.
C- AwsH®, standard enthalpy of fusion, the standard molar enthalpy change

accompanying the conversion of a solid to a liquid, as in

H,0(s) —— H,0()) ArusH® (273 k) = + 6.01 kJ mol ™!
2[Page Dr. Abduljabbar I. R. Rushdi 2025-2026

Ref. of PhysChem: Atkins_(12" ed) 2023, Levine_(8" ed.)_2020 & Zumdahl_(11%" ed.)_2020



Chpt_Three_Thermochemistry  Physical Chemistry For 2" Year UGS  I'' SE

D- As.uHC, standard enthalpy of sublimation, for example, the conversion of a solid
to a vapour can be pictured either as occurring by sublimation (the direct
conversion from solid to vapour),

H,0(s) —— H,0(v) AgupH®

or as occurring in two steps, first fusion (melting) and then vaporization of the

resulting liquid:

H,0(s) —— H,0(]) ByusHC
H,0(l) —— H,0(g) ApapH®
Over all
H,0(s) —— H,0(v) AsupH® = ApysH® + Dy, H®
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Figure 3-14Conversation of solid to liquid, (sublimation) in one step or in two steps.
0555 (BusH®) Hbasd! duden) (Sly2dl Sgronall dagd of LasDs 5 asY) Aslaall oy &3S (3-1) JSad! oo
Lon) LA Sgizall dod o ST (BsubH®) il Adoad Gyl Sgimeall dasd 0955 M cduzrga

Homework-1 $13WJ .8Uanall 8yy5l dys i (AvapH®) 5!
Sgieal) Aol o o ez Dgllanll dsboall (oS Wi dalke Al Uld 98 G)ly2ell Sgizeall O] g
1A dlouSd! Adlaodl €l Jlo duSlan )Ll (SJg ()l y=ell

AH®(A - B) =— AH®° (A < B)
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For instance, because the enthalpy of vaporization of water is +44 k) mol™ at 298 K,
the enthalpy of condensation of water vapour at that temperature is -44 kJ mol™.
1 W1 (3-2 JSadl) lakasadl @ Ll s 9o LSy

B

-

AH°(A—B) |AH°(A«B

Enthalpy, H

v A

Figure 3-2: Change the signal of enthalpy because of the change in the direction of the process.

3-2-2 Enthalpies of chemical changes

tQbasSd! Jelitll C-liaadl (§)lpamd| (giznall (§ sl daslind iy sbo il
Syl Ggimall il dbandl d8lesSl Dslaall &1 cdoylyodl A8LasSIl Dslaoll LS 2 J oY1 dis all
Syizeal) dranldll dapall O 1asM olwall Je Bl dlas pase I Jhall (3 b ge WSy ¢ ol
& e 2 mol @Lliow\ Jelan 1 atmdasis cxiy « I CHa 3 00 1 mol Gl JI add gl
B)ly> dzpd9 1 atm i cod (& JB5LS H20 o0 2 mol 9 Gl CO2 3 e 1 mol ) &l 02
.298.15 K

CH,(g) + 20,(g) =———CO,(g) + 2H,0(g) AH® = - 890.3 K] mol ™!

W ops 5 Jelarl bl (ol (Sgimall dims Ailass)l Dolaall BUS oSy Lgsdy AL A ol
0boT (3 LS dompingd oSy oMl oliwall §y> Jelis (3 LS ¢(standard enthalpy of reaction), AH®

For a reaction of the form 2 A+ B - 3 C + D the standard reaction enthalpy would be
AH® = (3H®,(C) + H® (D)} - {2H®  (A) + H® 1 (B)}

U3 ely=>Y ddlaiall Bylyodl daxyd die Bluod (5)Y gall (uludll (Gylyodl! Sgioeall Jiad , AH m, Cum
:JWE (2 9 AHm 3wl Lol &l Dsladl LS (Ses 5531 Dsladl e . Jelil
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AHE = Z nH®, — Z nH®,  SRE (3-1)

Products Reactants

Some standard reaction enthalpies have special names and significance. For instance,
the standard enthalpy of combustion, AcH®, is the standard reaction enthalpyfor the

complete oxidation of an organic compound to CO; gas and liquid H,O if the compound

contains C, H, and O, and to N2 gas if N is also present.

W Jlatl 3 e LS 555501 Gy 59 LA uli® (Sl ts5iomall o JUis

C¢H1204(s) + 60,(8) — 6C0,(g) + 6H,0(1) A.H®'=-2808 kJ mol™!
2575 s Jany (298 K) dpasledl] By pall oo 555580 n arly o By O Jsll (5o oM Jelail o
BV el duwldl] (Gl Sgimall (b g YU Jgazdly 2808 k) lalade dyl,> 23U
1(298 K) Byly> dzyd e Ligyanll lSyall 0psSly

Table 3-1: Standard enthalpies of formation and combustion‘ef organic compounds at 298 K

AH®/(kJ mol™) A_H®/(k] mol™) I
Benzene, C H,(1) +49.0 —3268
Ethane, C,H,(g) ~84.7 ~1560
Glucose, C.H,,0,(s) -1274 —2808
Methane, CH,(g) -74.8 —-890
Methanol, CH,;OH(l) —238.7 -721

3-3 Hess’s law

O Je. gy sy b Ogiles (3BUa)l Lai> O53l8) huslizosill U591 g5lal) fasll geedasll e 3l
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(ploxadl 48) syl Jeladll pass @ (BHT) Glogladll Ae Jguaml 40861 3 o 9B Aol (oS5
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Example 1: The combustion reaction is

9
C3He(9) +7 02(9) — 3C0,(g) + 3H,0(D AcH® =- 2058 k] mol™!

Calculate the standard enthalpy of combustion of propene.

CH, = CHCH;(g) + Hy(g) — CH3CH,CH5(g) A H® =124 'K mol !
CH3CH2CH3(g) + 502(9) — 3C02(g) + 4'H20(l) AcHe =-2220 k] mOl_l

1
H2(g) +502(9) — H,0() AyHS. =286 kJ mol™

Solution:

Joadl 3 doepgally Welad] ggame IS (o dLASIBILET (Say gl BLASL Lol Jeladl

:‘”;L"Jl
Table 3-2: Standard reaction enthalpies of propene dt 298,K.
A_H®/(k] mol™)
C;Hq(g) + H,(g) — CiH(g) ~124
C,Hi(g) +50,(g) = 3CO,(g) + 4H,0(1) —2220
H,O(l) — Hy(g).+ +0,(g) +286
C;Hy(g) + +0,(g) — 3CO,(g) + 3H,0() —-2058
Example 2:
2ZH,0() — 2H,(g) + 0,(g9) A H® = +572 kJ mol ™!
2) 2HF(g) — H,(g) + F2(9) A H® = +542 k] mol™!
Net)2F,(g) + 2H,0(l) — 4HF(g) + 0,(g) AH® =? kJ mol™!
Solution 2:
1) 2H,0(1) — 2H5(g) + 0,(g9) A H® = +572 k] mol ™!
2){ZH;(g) + 2F,(g) — 4HF(g)} X 2 A H® =—1084 k] mol™!
Net) 2F,(g) + 2H,0(l) — 4HF(g) + 0,(9) AH® =-512 kJ mol ™!
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Homework 2: Using enthalpy heats of reaction data available in the reaction 1 & 2, find

the AH® of the net reaction.

1) C (s, graphite) + 0,(g) — €0,(g) AH® =-393.5 kJ mol ™!
2) 2€0(g) + 0,(9) — 2C0,(g) AH® =—566.0 k] mol™"
Net) 2C (s, graphite) + 0,(g) — 2C0(g) AH® =? kJ mol=!

34 Standard enthalpies of formation (A:H°)

Ll Lpolis o B3l o dxly Jgo (psSH (@l Sgizeall Ob Wpmni ol Sl (Sgins
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O Gy (panl Odae & e 0580 sasailly (ud ]Sl 921099 (3551 Sl 9 Aol all>
Boladl 00 (39S Jlemiwd| daslis g g Byl e 0955 048 )gawddl Al Cus cpandl gawall el
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6C (s, graphite) 4 3H,(g) — CcHg (1) AsH® = +49.0 k] mol™!
Niky yheo (S9kud Bybianall gl (3 drasludll B ol (ho d9Sall Slgald (oSl ilud] 1alasdle
e b 8390 il 31 L35S 03 LT ) 39 €3 3 ond! O G Bolyoedl Olnyd ane>
QW1 Jeladl) (§ b ge codel gl e AiaYl (yag . Lingll 04

S)
N,(g) — N:(9) AfH= =0

:rl (3-4) Jganlly (3-3) Jsandl 3 b g LSy
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Table 3-3: Standard enthalpies of formation of inorganic compounds at 298 K

AH®/(kJ mol™) I
H,0(1) ~285.83
H,0(g) —241.82
NH,(g) ~46.11
N,H, (1) +50.63
NO,(g) +33.18
N,O,(g) +9.16
NaCl(s) —411.15
KClI(s) —436.75

Table 3-4: Standard enthalpies of formation of organic compounds at 298 K

AH®/(k] mol™) l
CH,(g) ~74.81
C.H, () +49.0
C,H,,(1) ~156
CH,OH(l) ~238.66
CH,CH,OH(l) ~277.69

Example 3: Using enthalpy heats of formation data from your reference, find the AH®

of the following reaction.

4NH3(g)+ 50,(9) — 4NO(g) + 6H,0(g)

Solutioff 3:

AH® = ) mH°y— ) nH,, SRE (3-1)

Products Reactants

A-H® = [4A;H°(NO) + 6A;H°(H,0)] - [4A;H°(NH3) + 5A;H®(0,)]

AH® =-906 kJ
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Example 4:
1 1 o -1
1) 5 Hz(9) + 5 F2(9) — HF(g) ApH™ == 273 kj mol
2) S(s) + 3F(g9) — SF¢(9) AfH® =— 1220 k] mol™!
3) H,(g) + S(s) — H,S(g) AfH® =— 21 k] mol™!
Net) H,S(g) + 4F,(g) — 2HF(g) + SF¢(9) AfH® =? k] mol:!
Solution 4:

1 LSy Sl ¢y gSill (J3) 0ud Adyma o3 (yo9 NS 53190y sy oot -1

3)H,S(g) — Hzlg)+ SL5) AsHR = 21 kJ mol™?
1) Hxg3+ F,(g) — 2HF(g) X 2 AsH® 5~ 546 k] mol™!
2) $s3+ 3F,(g9) — SF¢(9) AfHS =— 1220 k] mol™!

Net) H,S(g) + 4F,(g) — 2HF(g) + SF¢(9) ApH® =— 1745 kJ mol™!

(homework 3):b WSy Jeladl QUS| Gl dlsyb pusind -2

AH® = Z nHS - Z nH®,,,SRE (3-1)

Products Reactants

Homework 4: Write reactions for the formation of (a) H.0 (b) CH4 (c) C2HsOH and (d)

NacCl.
a) ? ()P H,0(1) AfH® =7
b)?(?) ¥?7(?) — CH,(9) AsH® =?
€) 7(?) +7(?) — C,Hs0H(D) AsH® =7
d) A(M+?(?) — NacCl(s) AfH® =?

End of the 15t lecture of Chapter Three
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3-4-1 Heat of solution

Apls duie 4 Jolomall (3 U (gwlidll (Gl (oSl (S ien SIS o(ldadl + pdall) Jallomalt § Lol
dphie IS Jro jolaily u>g) o ol duzge Slgals slgun Syt gl swans Juotnall ro 4l o
(oSl Soime A Gllg (BSLadl) Bgyaall (nzrg)iagl Osle Jio Uty Osle (Je Bpaddl IS e o

Byl Qlryd aex s 40 (I (S9luns oulid]]

AfHe(H *,aq) = 0, ions in solution [convention]
Jl Al &8I dantl Ciuog S s — 122 k) mol™ (. HBr (aq) ¢peSil @JUs] deud «clld Jlie
d>bae 0955 Jbedl Juw e dodll 0dg <Br-(aq), and AH® (Br-, ag) =-122 k) mol™ (eSS
Byae oSy W ((Agh,aq) 09 (sSH Sgime daid dux (glg (AgBr(aq) (bl ¢psSil (LY
09 L39Sl (ol Balal) sueall (Sl (US| 48 ya0 S po B 923U 9SS oo dudiadion]! Loyl
H* (aq) = zero Jbedl Juw Jeg 4 uladl) pgSal (U8 0953 il gal doT O s Lyl ot &l
o9 <(Reference state) &sludl b olic J| (unforming) <Sas delae! slgell H Lo Jelad adle
o b 5o S Jelal) AH® 40 OBy a8l 83L! (forming) 0sSi moliall 0ds dms o
45555l Sl gall yuSlas oLl (§ 09S5 dSKiiadl Tgall A oy 45 9STiallg ASKatall Slgall &yl ibgizmall
Sy Ol (Say dule o(dergall) BsSiiallolgoll blie Al p aSSasiall slgall (&1l Syizeall O &
AW (3-1) doslaal plusuiwl U oo Jelis Y9 slgald ()lyad) (9S)

AH® = Z vAH®, - Z vAH® ,SRE (3-2)

Products Reactants
Jeladl § ity Aelazall slgall Calized (slgell J5S) CYgall dde o dueSdl Ml Ji3 v o
V(3 0 BluaU [(dalll) 855Shally (delinell) AKanall] dylymed! Sbgizmall (po IS 8] o ¢ Glal
(3-2) Aolaeld oadl gardasd! Jioy JWI (3-3UKad]) Jalaseall .(3-2) dolaall (§ WSy
Example 5: The standard enthalpy of the following reaction is calculated according to

equation (3-2)

2HN3(l) + 2NO(g) — H,0,(1) + 4N,(g)
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y Elements

Reactants

Enthalpy, H

A H®
vProducts |

Figure 3-3: Shows enthalpies of unforming and forming elements.

Solution 5:

AHO = ) wAHW - ) vAH® SRE (3-2)

Products Reactants
AH® = [AfH® (H,04,1) + 4A;H® (N3, g)] - [2A;H (HN3, 1) + 2A:H°(NO, g)]
A H® =[-187.78 + 4(0)]k] mol™' — [2(264.0)*+ 2(90.25)]kJ mol !
AH® = — 896.3k] mol~!

Example 6: Calculate AsoiH® for'NaCl (s) using the following heats of formation, (NaCl(s)
=—-411 kJ mol?), (Na+(aq) = —240 k) mol?) and (ClI(aq) = — 167 kJ mol?)

Solution 6:
NaCl(s).—— Na*(aq) + Cl™! (aq) AgotH® = KkJ mol ™!
Ay H® = Z nH®,, - Z nH®,,
Products Reactants
AgotH® = [Na* + CI™'] -[NacCl]
AgotH® = [-240 + (—167) |k mol™* —[- 411]k] mol™* =
+ 4kJ mol™?!
11 [Page Dr. Abduljabbar I. R. Rushdi 2025-2026

Ref. of PhysChem: Atkins_(12" ed) 2023, Levine_(8" ed.)_2020 & Zumdahl_(11%" ed.)_2020



Chpt_Three_Thermochemistry  Physical Chemistry For 2" Year UGS  I'' SE

3-5 Heat of Neutralization

Cuzslall o A9 Jgo LY Baeldll opo d>lg Jgo an paolell (1o dlg o Jolad ope Ul 8yl (29
D)l yasl gl xe NaOH or KOH e dsall dslgal) Jelad) 8)ly> O daaseall Jdlall Ul (§ &1 dzg
L1 ol ) Jolaidl B)ly> dasd g5 (S3a09 Buaclall gl skl dauls (e datia3 ¥ HCl or HNO3 Jie
$90 Lasl> (e b Jgloes A8Lb| diad I (Jolasll donals DY 139SG g gl el gdlly dugll yaol gl
1 5 Cutomy (S gl Jelall B15 1g3 BuslB (yo Ll J5lma J]

OH (aq) + H"(aq) 2 H,0(D) AH® = — 55.9k] mol ™!

o Lo Lo g5 JBT 00955 slatll 8yl O6 dipanp BB 9l Cnnis a0l (30 alisen Jgdomo Uslad disg
AW 8ylyzdl ] (ST cdananall Baclal ol Ciuaall aslod! Sad) Ay 8yl (o 84S &S olaial
<SSR daiI Bylyodl Jrow JOYI copd> pex ol Jied Lgdll Bueld)l mo Ciasall paslod] Jolad

Jolmell 1§ U Jolal Jis 319 ¢ el
Doy B8l ), ae sloll Z 3] I (6352 NaOH Jiendigd ueB 2o HCI Jio (593 (asl> Jelad e Jl
0955 slall (095 dallanall BUall &] ] 3920 ABUAI, o daSIl 00 )33 (§ ol & <AH = — 56 kJ mol™
Lol L5leSII Dslaadl g gy o(3-4 ) S5l Blela)] po (aelodl Jolas) daed 8y yoeiell A8Uall (pe SO

Jelasl g
A
H*(ag) + OH(aq)
8
2
= mmmmm) A H=-55.9 ki/mol
= (Exothermic)
o H,0(l)
s v
Qo

Figure 3-4: Exothermic reaction (energy released) as a result of the reaction between HCl & NaOH.
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3-6 The temperature dependence of reaction enthalpies

B9 pde e Sy dalize Ayl Olays wie eMelatl) duulidl! dylyadl Sbgisall o ddadl olas

o) Olasdl IMS (0 lplus @2 Badxall Aylyadl Gyl e §)ly=edl Sgrmall duolidl doglanell

@bl ) Sgimall M (40 9f (Revise_Chapter_2_Thermodynamics_Heat capacities)

.(Revise_Enthalpies of physical and chemical changes) «$,1 &)ly> d)ys Jig O guusal|

Gyl S gizeall INS 10 Walu (40 385 ST 9 duylyoell olaudl IS (0 Jelad) Byly> Ol

Lol p S Jolatll Byly> Sl G dude .ol Jaip ol dadlyoll Bylysell Slays wis
Jelail) gylyell S gizeadl IS (10 B e Ayl Wgaluw (00 Juiadl 92 &ylyaell daadl SIS (0

Dslaodl Gerdaty 3 dlymedl daadl UMy GluaS Jolis (Y (6=l (S gimmathiolu S S5 Lo Tasg

(2-33)

AH = C, AT (2-33)

Syl Sgimall 3 sl dyan ol oo Aililly Aelanall slgall e 831yl dys 150 b g2 ¢(3-5) JSad!

Jors T JI T1 o0 Bylyaddl dmyd 8L O dslio S ode] Dslaadl IS oo ddde . dx3lllg Al laxall 5lgal)

) 3leall (g Ha JL Hi 50 @] Siomall 13 e

TZ
H(T) - HaY= | /g ar (3:3)
Ty
TZ
T

Lol B9 AR (Gl Sgimmadl Ol wis dule (A5l S Aalandl (3 83l S e (3udas oMl dslaall
AU Aslaadl (3 e WSy 98 093l el Aslaall Lo
TZ

AH®(T,) = A.H®(T,) +fT ArC,? dT,Kirchhoff's law (3-5)
1

19 cdaladll g pall o Alelinally Aol slgall &Y gall dyylyoed] oladl § Gyl J203 A, €y
1(3-6) Uslxall (3 839> 90]l (stoichiometric coefficients) )Y gl Mlalasdl (o lgdde Jguazdl (S
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/

Products A H(T)

Enthalpy, H

Reactants

L Temperature, T 2

Figure 3-5: Shows the measurements of enthalpies of reactions through the change inithe temperature.

AC, = z VCpom — z VCpm (3-6)

Products Reactants

Example 7: The standard enthalpy of formation of H,O(g) at 298 K is -241.82 kJ mol™.
Estimate its value at:100.°C given the following values of the molar heat
capacities at constant pressure: H,O0(g): 33.58 J K* mol?; Hx(g): 28.84 J K*

mol?; 02(g): 29.37 J+K! moll. Assume that the heat capacities are

independent of temperature.

Solution 7¢ The reaction of this example is as following:

1
H,(@) + 5 02(9) — H20(9) AH® =— 241.82 k] mol !
S ] S}
AC, = z vCpm — z vCym (3-6)
Products Reactants

1
£Cy = Com(H20,9) ~[Cm(Hz, 9) + 5 Cpn(02,9)]
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A.C, =-0.00994 kJK 'mol?

It then follows that
AH®(T,) = AH®(T,) + ArCI?AT, Kirchhoff's law (3-5)
AH®(373 K) =—241.82 kJ mol™! + (75 K) x (0.00994 k] K=* mol1)

AH® (373 K) =— 242.56 k] mol ™!

Homework 5: Estimate the standard enthalpy of formation of cyclohexane, C¢H1x(l), at

400 K from the data in Table (3-4) and heat capacity is 156.7 ) mol* K™,

3-7  Bond energies (Bond enthalpies)

Er9oe) Aol &59Sho 91 8uSin 38 £lgas nolgVIBU &yns 9 eyl slhasSl (§ dogall Hgodl U]
D3 0 nolsB eSS Gz (€ Baledl (955 B 83kl o Jledl Jwe e A Bola)l Jolas diad Lo Jelis
Jl Zbes Ggu dade .C 83lel) Buadr nolol 0950 Bgur Jslanlbig B olal) ¢ g2l i ooy 9 A B3I
Sl J) zlizs cliSy B 9 A piadelaiall (rialall (o JSI n5)d i 80 eSS daiDUI BBl Ol
S Gyl Sginalls Jios 0818591 83U O] > .C Bolall po (33 (e B! (295 da3DUI ABUall
~74.81 k) Jlader G)ly> Sgine 4 Slllg Oliedl He 0S5 el (3 483 Lo e Jaruw Jlio .50l £95 0

W (eI Jelad! 3 o 90 WSy emol™

C (s, graphite) + 2H,(g) — CH,(g) AsH® =-74.81 k] mol™!

AW Aslaal (3 WS NH3 Wigadl e 9SS 45T Jle

N,(g) + 3H,(g) — 2NH;3(g)

Aol9l L (p5SU 3H; (0 _nolgl BN me Jelas N cpo Bd>lg &3 8ol O dasDle (S Ul 0 (3
Gyl Ggizeall UM oo 3 Sy (N-H Jio disrall 8108 81081 8o Ol J2Y9 cLigadl 31 o0

15[ Page Dr. Abduljabbar I. R. Rushdi 2025-2026

Ref. of PhysChem: Atkins_(12" ed) 2023, Levine_(8" ed.)_2020 & Zumdahl_(11*" ed.)_2020



Chpt_Three_Thermochemistry  Physical Chemistry For 2" Year UGS  I'' SE

Bale] da (g (3-1) Aslaadl I o S Jeliild (el Ggizmall Gl @ @5 (a9 el Jelal)
1369 i (e Aol a3y

AHS = 2 nH® - 2 nH® (3-7)

Reactant Products

UJ}Q’,_;JL'O‘/ L/ (Endothermic) L= g0 55 é.,ajflﬂfg\/li‘{/g/‘u{/a}y "UJLt.o.f/c.,,,u}J'o"JLGj&j S/
Slgally (3-7) dolanll (§ ddles A3l S gl 8y L] Zrsal T,.,blp ads .(Exothermic)d/long 459 6,03

oz go dlelasal!
Example 8:
Table 3-5: Bond energies of NHs production.
H-H 436 kJ mol™
N-N 945 kJ mol™*
N-H 391 kJ mol™
Example 9:

Hydrogen gas reacts with chlorine gas to produce hydrochloric acid. Estimate the
enthalpy of formation of 1 mol of HCI using the average bond dissociation

energies listed in the table below (3-5):

Table 3-6: Bond energies of HCI production.

H-H 432 kJ mol?
cl-Cl 239 kJ mol?
H-CI 427 kJ mol?
Solution 9:
1 1 o -1
EHZ(g) + EClz(g) — 1HCI(g) AH- =? k] mol
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1 1
AH® =(gH-H+ 5 Cl-Ch- 1(H - CD)

AH® = [(%432) + % (239) — 1(427)]kJ mol — 1

AH® =-91.5 kJ mol — 1

Homework 6: Estimate the enthalpy of combustion of methane using the average bond

dissociation energies in the table listed below (3-6):

Figure 3-6: Bond energies of methane gas production.

C-H 413 kJ mol?
0=0 495 kJ mol?
Cc=0 745 kJ mol?
O-H 467 k) mol?

2nd Lecture And The End of Chapter Three
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