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(1) C(s) + Oxg) — COQ) AH; = - 393.5 kJ

(2) C(9)+;0:8) > CO (@ AH, =7 kJ

(3) CO(g)+;0xe) > CO,(g)  AHy=-283.0kJ

(1) 4P +3 02 — P40e AHl =-1640 kJ
(2) P4010_’ P40e +2 02 AHQ =+1344 kJ

(3) 4P +5 Oz — P4Olo AH3=?

CoHo(g) + = Oafg) — 2 COL(g) + H,O()) AH; = -1299 kJ

CoHs(l) + 2> Ox(g) — 6 COx(g) + 3 HO(1) AH, = -3267 kJ

AH;="?
3 C;Ha(g) — CsHe(0) s

4 NH;(g) +5 02(g) — 4 NO (5 + 6 H,O (1) "AH,° =-1170 kJ
4NH;(g) +3 02(g) = 2Nz + 6 H,O(I) AHy° =-1530 kJ
“No(g) +302(g) — NO(g) AH;=?

C(s) + Oy(g) -----> CO2(9) AH; =-393.5 kJ
C(s) +502(g) > CO(g) AH, = -110.5 kJ
2C0O g +02(9) >2C0O,(9) AH3z=?kJ

NHs(g) + HCI(g) —----> NH,CI(s) AH,=?

“Ny(g) +5H2(g) > NH3(g) AH, = - 46.1 kJ/mol
1 1

7H2(9) +5Clx(9) > HCI(g) AH; =-92.3 kJ/mol

“No(g) + 2Ho(g) +5CIx(g) > NH,CI(s)  AH, = -314.4 kd/mol
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4) Sr(s) + C(graphite) + 20,(g) — SrCO,(s) AH 5=?KJ

(1) Sr(s) + £02(g) — SrO(s) AH°, = -592kJ
(2) SrO(s) + CO,(g — SrCO,(s) AH®, = -234kJ
(3) C(graphite) + O,(g) — CO,(g) AH°® ;= -394 KkJ

2C(s) + 2H,0(9) — CH,(9) + COL9

(1) C(s) + H,0(g — CO(g + H,(9) AH° = 131.3kJ
(2) CO(g) + H:0(g) — CO2(9) + H2(g) AH® = -41.2kJ
(3) CH,(9 + H,0(g — 3H,(@ + CO(g) AH° = 206.1kJ

FeO(s) + CO(g) — Fe(s) + CO,(g)

(1) 3Fe,0,(s) + CO(g — 2Fe0,(s) + CO,(g AH° =-47.0KJ
(2) Fe,0,(s) + 3CO(g) — 2Fe(s) + 3CO,(g) AH° = -25.0kJ
(3) Fe,0,(s) + CO(g — 3FeO(s) + CO,(9 AH® = 19.0kJ

(1)CsHg(g) + 50,(g)=>3CO, + 4 H,O(1) AH,;= -1776KJ
(2)CO,=>C(graphite) + O, AH,=315KJ
(3)C3Hg(g)=>3 C(graphite) + 4Hs(qg) AH3=83KJ

H2(g) + 502()=>H,0(l) AH=?

2Fe(s) + 3C0O,(g)=>Fe,04(s) + 3CO(g) AH;=32KJ
2Fe304(s) + CO,(g)=>3Fe,05(s) + CO(Q) AH,=55KJ
FeO(s) + CO(g)=>Fe(s) + CO,(g) AH3=1KJ

3Fe0(s) + COy(g)=>Fe;0, + CO(g) AH=?
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(1) N2(9) +20,(9)=>N204(9) AH;=12KJ
(2) 2NO,(g)=>N;04(q) AH,= -70KJ
2NO2(9)=>N2(g) + 20(9) AH=?

(1)4CO0O,(g) + 4H,0(g)=>trans-C4Hg(g) + 60,(g) AH;=3248KJ
(2)cis-C4Hg(g) =>trans-C4Hsg(Q) AH,= -5KJ
4CO,(g) + 4H,0(g)=>cis-C,Hs(g) + 60,(g) AH=?

(DH2(9) +30:(0)=>H;0() AH,= -229KJ

(2)CO2(g) + 2H,0(I)=>CH.(g) + 202(9) AH,=712KJ
(3)CH4(g)=>C(s) + 2H,(g) AH;=60KJ
C(s) + Ox(9)=>CO0O(9) AH=?

(1)CO(9)=>C(s) + O2(9) AH,=551KJ
(2H0(1)=>H(g) +302(0) AH,=400KJ
(3)C2Hs(g) + 202(g)=>2COx(g) + 3H,0()) AH,= -2185KJ
2C(s) + 3H,(g)=>C;Hs(9) AH=?

(1)4PCly(g)=>P4(s) + 6Cl(g)  AH;=1518KJ
(2)PCl5(g) + Clx(g)=>PCls(g) AH,=-155KJ
P4(s) + 10Cl,(g)=>4PCls(g) AH=?
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(1)CH3COOH(l) + 20,(g)=>2C0O,(g) + 2H,0(1) AH;=-1219KJ
(2)C(graphite) + O,(g)=>C0,(qg) AH,= -552KJ
(3)CH3;COOH(l)=>2C(graphite) + 2H,(g) + O(g) AH3=685KJ
2H,0(1)=>2H2(g) + O4(9) AH=?

(1)2Fe:04(s) +502(0)=>3Fe;04(s) AH,= -325KJ
(2)6Fe(s) + 20;(g)=>3Fe,05(s) AH,= -3453KJ
6Fe(s) + 40,(g)=>2Fe;04(s) AH=?

(1)ZnO + CO,=>ZnCO; AH,= -14KJ
(2)Zn(OH),=>Zn0O + H,0 AH,=58KJ
(3)2H,0 + ZnCO4=>Zn(OH), + H,CO;  AH; = -94KJ
H,CO;=>H,0 + CO, AH=?

(1)2C,Hs0(I) + O(g)=>2C,H,O() + 2H,0(I) AH,= -570KJ
(2)2C0,(g) + 3H,0(1)=>C,HeO(l) + 305(g) AH,=1919KJ

2C04(g) + 2H,0(g)=>C,H.O(l) + 203(0) AH=?

(1)CzH6(g):>C2H2(g) + 2H2(g) AH;=454KJ
(22C04(g) + H:O(g)=>CHa(0) +30:(0)  AH;=1128KJ

(3)2C04(g) + 3H,0(g)=>C.He(g) + 302(0) AH,=1358KJ

H2(9) +30:(6)=>H.0(g) AH=?
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(DNoH4(1) + CHOM)=>CH,0(g) + No(g) + 3Ha(g)  AH,= -74KJ
@NoH4(1) + Ha(g)=>2NHs(g) AH, = -36KJ
(3)CH,0(g) + Ha(g)=>CH.O(l) AH=130KJ
N2(9) + 3H(g9)=>2NH3(g) AH=?

(12NH3(0)=>No(g) + 3H:(q) AH;=74K)
(22H:0(1) + NHi(@)=>NOA(g) +;Ha(g) ~ AH=173K]
1/2N(g) + 2H,0(1)=>NO(9) + 2H(g) AH=?

(1)2NO2(9) + 7H(g)=>2NH5(g) + 4H:0(1) AH;=91KJ
(2)2NO,(g)=>N(g) + 20,(g) AH,=53KJ

(3)H.0()=>H(g) +30:(0) AH;= -28KJ
2NH5(9)=>N;(g) + 3Hx(g) AH=?

(DH:SOs()=>H:S(g) +30:(9) AH,=204K]

(2)H20(|) +SOZ(g)=>H2803(I) AH2: - 62KJ
(3)S(5) + HO()=>HzS(g) + 30:(0) . AHz=-155K)
50:(g)=>S(s) + 02(0) AH=?

(1)COCIy(g)+ H20(g)=>CH.Cl,(1) + O,(q) AH,=19KJ
(2) Ha(0) + 3Cl(g)=>HCI(g) AH,= -92KJ
(3)CH.Cl,(1) + Hy(g) + 3/20,(g)=>COCl,(g) + 2H,0(q) AH;= -161KJ
H,0(g) + Cl()=>2HCI(g) + 304(9) AH=?
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(1)H,504(1)=>H,S(g) + 20(q) AH,=377KJ
(2)SOs(g) + H,0(g)=>H2SO4(1) AH,=-98KJ
(3)H,0(g)=>H,0(l) AH;= -53KJ
HS(g) + 202(9)=>S05(g) + H-O(1) AH=?

(1)H,CO3=>H,0 + CO;, AH;=50KJ
(2)H,CO3=>H,CO + O, AH,=90KJ
H,O + CO,=>H,CO + O, AH=?

(1)C3Hg(g) + 50{g}=>3CO, + 4 H,O(I) AH = -2220KJ
(2)CO,=>C(graphite) + O; AH,=394KJ

(3H0(1)=>Hy(g) +30:(9) AH,=285K

3 C(graphite) + 4H,(g)=>C;3Hs(0) AH=?

(1)2Fe(s) + 3CO,(g)=>Fe,03(s) + 3CO(g) AH;=32KJ
(2)3FeO(s) + CO,(g)=>Fe;04 + CO(g) AH,=25KJ
(3)Fe(s) + CO,(g)=>FeO(s) + CO(g) AH;= -1KJ
3Fe,05(s) + CO(g)=>2Fe;04(s) + CO,(9) AH=?

(1)N2(g)+ 202(9)=>2N0,(q) AH;=41KJ
(2)N204(g)=>2N02(g) AH,=35KJ
N204(9)=>N(9) +20,(9) AH=?

(1)4C0O,(g) + 4H,0(g)=>cis-C4Hz(g) + 60,(g) AH;=2711KJ
(2)cis-C4Hg(g) =>trans-C4Hg(Q) AH,= - 4KJ
trans-C,Hg(g) + 60,(g)=>4CO0,(g) + 4H,0(0) AH=?
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(1)H0()=>H,(g) +30:(0) AH,;=229KJ
(2)CH4(g) + 20,(g)=>C0O(g) + 2H,0(1) AH,= -712KJ
(3)C(s) + 2H,(3)=>CHa(q) AH;= - 60KJ
C(s) + O2(9)=>COx(9) AH=?

(1)C(s) + O5(g)=>COx(g) AH,= -315K]
(2H0(1)=>H2(g) +30:(0) AH,=229K]
(3)CaHi(g) + 204(g)=>2C0,(g) + 3H,0()  AHy=-1248KJ
C,Hg(9)=>2C(s) + 3H,(9) AH=?

(1)4PCl5(g)=>P4(s) + 6Cl,(g) AH;=650KJ
(2)PCls(g)=>PCls(g) + Clx(q) AH,=67KJ
4PCl5(g)=>P.(s) + 10Cl,(g) AH=?

(1)CH3COOH(l) + 20,(g)=>2C0,(g) +2H,0(l) AH;=-1219KJ
(2)C(graphite) + O,(g)=>C0O,(q) AH,= -552KJ
(3)2H,0(1)=>2H,(g) + O4(g) AH3=801KJ
CH;COOH(l)=>2C(graphite) + 2H,(g) + O,(g) AH=?

(1)6Fe(s).+ 9/205(g)=>3Fe,05(s) AH;= -3453KJ
(2)6Fe(s) + 40,(g)=>2Fe304(s) AH,=-3128KJ

3Fe,03(s)=>2Fe;04() + ;0(0) AH=?
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(1)ZnO + CO,=>ZnCO; AH,= -17KJ
(2)Zn(OH),=>Zn0O + H,0 AH,=72KJ
(3)Zn(OH), + H,CO3=>2H,0 + ZnCO;  AH,=117KJ
H,0 + CO,=>H,CO; AH=?

(1)2C,H,0(l) + 2H,0(1)=>2C,Hs0(l) + O,(q) AH,=488KJ
(2)C,HsO(l) + 30,(g)=>2C0,(g) + 3H,0(l) AH,= -1645KJ

CHiO(1) +50,(Q)=>2C0,(0) + 2H0(9)  AH=?

(1)2CO4(g) + HoO(0)=>CzHa(0) + 30,(g)  AH,=752KJ
(2H0(g)=>H2(g) +502(9) AH,=228K]

(3)2C02(g) + 3H20(g)=>C2H5(g) + %Oz(g) AH;=906KJ
C2He(9)=>C2H2(9) + 2H1(9) AH=?

(1)CH,O(g) + Na(g) + 3H(Q)=>N,Ha(l) + CH,O(l). .~ AH,=104KJ
(2)2NH3(9)=>N2Ha(l) + Hz(9) AH,=50KJ
(3)N,(g) + 3H,(g)=>2NHs(g) AH3= -129KJ
CH,O(1)=>CH,0(g) + Hz(9) AH=?

(1)Na(g) + 3H2(g)=>2NHs(g) AH;=-110KJ
(2)2H:0(1) + NHy(@)=>NOx(g) + 7H2(9) AH,=259K]J

2N(Q) + 2H0()=>NO,(g) + 2Hy() ~ AH=?
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(1)N2(g) + 3H,(9)=>2NH3(9)
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AH;=-55KJ

(2)2NO,(g) + THx(Q)=>2NH4(g) + 4H,0(l)  AH,=68KJ

(3)N2(9) + 20,(g)=>2N02(9)
H,0()=>Hx(g) +50:(9)

(1)HS(g) +302(0)=>H,SOs())
(2)H2SO5(1)=>H,0O(1) +SO(9)

(3)S(s) + O2(9)=>S0x(9)

AH3: - 40KJ
AH=?

AH;= -286KJ

AHZZ 87KJ
AH3= - 416KJ

5(s) + H:0()=>H:S(g) +30:(9) AH=?

(1)COClIy(g) + H20(9)=>CH:Cl(I) + O(9) AH;=11KJ
(2) Ha(0) + 3Cl(9)=>HCI(g) AH,= -55KJ

(3)CH:Cly(l) + Ha(g) + ;0:(Q)=>COCly(g) + 2H,0(g) |~ AHg= -97KJ

2HCI(g) +;0,(9)=>H,0(g) + Clo(g) ~ AHE?

(1)SOs(g) + H0(g)=>H2SO4(1) AH;= - 49KJ
(2)H25(9) + 202(9)=>S05(g) + H20(1) AHp=-166KJ
(3)H,O(NH=>H;0(g) AH3=26KJ
H2SO,(1)=>HS(g) + 202(9) AH=?

(1)H2CO3=>H2CO + 02 AH1:134KJ
(Z)HZCO + 02:>HZO + C02 AH2='6OKJ
Hzo + COZZ>H2CO3 AH=?
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BzOg (S) +3 H,O (g) —30, (g) + ByHg (g) (AH =2035 kJ/mol)

1) HO (1) — H;0 (9)
2) H,(g) +50: (8) — H,O ()

(AH; = 44 kJ/mol)
(AH, = -286 kJ/mol)

4) 2B(s)+ ; 0, (g) — B,0; (5) (AH,=?)

PCls(g) — PCls(g) + Cly(9)

P4(s) + 6Cly(g) — 4PCls(g)
4PCl5(g) — Py(s) + 10CI2(g)

AH =7 kJ

AH; =-2439 kJ
AH; = 3438 kJ

2C0y(g) + H;0(9) — CHy(g) + 20:(0) AR =2

C2H2(9) +2H2(g) — C2He(9)
H,0(g) — Ha(g) +302 (9)

AH; =-945kJ
AH, =71.2 kJ

CoHs(g) + 20:(g) — 2CO,(g) + 3H,0(g) /AH; =-283 k]

N2Ha(l) + Ha(g) — 2NHs(g)

AH =?

NoHq(I) + CH,O(l) = CH0(g) + Ni(g) + 3H:(9) AH; = - 37 kJ

N2(g) + 3H2(g) — 2NH;(g)
CH.O(l) — CH,O(g) + H (g)

AH2: - 46 kJ
AHj; = - 65 kJ
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H2SO4(1) — SOs(g) + H.0(g) AH =?

H.S(g) + 20,(9) — H,SO4(I) AH; = -235.5 kJ
H,S(g) + 20,(9) — SO4(g) + HO(I) AH, =-207 kJ
H,O(l) — H,0(g) AH; = 44 kJ

2C,H,0(l) + 2H,0() — 2C,H:O(l) + O4(q) AH =?

C.HsO(l) + 30,(g) — 2CO,(g) + 3H,0() AH, = -685.5 kJ

N2(9) + 202(g) — 2NO,(g) AH =?

N,(g) + 3H»(g) — 2NHs(g) AH, = -115 kJ
2NH3(g) + 4H,0(l) — 2NO,(g) + 7H,(g) AH, =-142.5 KJ

H0() — Hy(g) + 302(9) AHy=+43.7 k]

CO4(g) — C(s) + O(9) AH =?
H0(l) — Hy(@) + 50:(0) AH; = 643 kJ
CoHg(9) — 2C(s) + 3H(9) AH; = 190.6 kJ
2C04(g) +.3H,0(l) — C.Hs(g) +204(g) AH; = 3511.1 kJ

N2H4(|) + CH40(|) — CHgO(g) + Ng(g) + 3H, (g)

2NH3(g) — NoHq(l) + Ha(9) AH; =225 kJ

2NH3(g) — Ny(g) + 3H,(9) AH, =57.5kJ

CH,O(g) + Ha(g) — CH,O()) AH; = 81.2 kJ
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“Ha(g) + 5Cl(g) — HCI(g) AH =?

2HCI(g) + 304(9) — HO(l) + Clo(g) AH, = 105 kJ

CoH(g) + 30:(g) — 2CO(g) + H.0(g) AH =?

CoHg(9) — CaHo(9) + 2H,(9) AH,; = 283.5kJ
Ha(g) + %02(9) — H0(9) AH,= -213.7kJ

2CO5(g) + 3H,0(0) — CoHe(g) + 204(9)  AH3 =849 kJ
HCI(g) + NaNOy(s) — HNO(I) + NaCl(s) AH =?

2NaCl(s) + H,0(1) —» 2HCI(g) + Na,O(s) AH, =507 kJ

NO(g) + NOz(g) + Nazo(S) - 2NaN02(S) AH5 = - 427 kJ

NO(g) + NO2(g) — N,O(g) + O(g) AH; = - 43 kJ
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