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Hess's Law Problem Solutions

1. Use the following data to determine the enthalpy (AH®) of reaction for:
NO2(g) + (7/2) H2(g) ---> 2H20(1) + NH3(g) AH® = 222 kJ
Using the following two equations:

a9) =296
INH3(g) —> N2(g) + 3H2(g) AH° = +92 kJ {ip= (= 2640
(1/2) N2(g) + 2H20(1) ---> NO2(g) + 2H2(g) AH® = +170 kJ {‘up = -0

No, + QH, — AN, + QH0

X;N,;\ -+ %an NH5

ok
NOg + 3 Ha=2? QHD + Nty AH= 206 kS

2. Calculate the enthalpy of formation for sulfur dioxide, SO2. Use the following information:
S(5) + (3/2)02(g) > SO3(g) AH =-395.8 kI
2502(g) - 02(g) > 2503 A =-198210 fijp @ 2 => +44.)

2
[, 2
St, —> S0, 420,
$+20, >0

S+ —=>S80, &t=-aquw

3. Given the lu\lowlwnwncnu: 5 th" 3&\ + \531 = )<\/5
PR At Sl S 2,2 >34 2,

15Y2+2X3Z > 6 XY5+22

152 4 AxsZ o
SH = 304, + (’AHD [8)

4 Cacult the entalpy o s raction
20(6) + Ha(g) —> C22(e) AL

Given the following thermoshernical eqations:

it - 6200 00 R0 -5k fiip=p + 29,5
€O +020) > COAPA =3RSK 3 g9 _—
H2(9)+ (12)029) —> H2O() AH - 28581 L

ach, 1 W0 — GoH, + 304
&€ +20,—~ 30y
1
He + 30,— H0

ac +h - o, (FT=2TH]

5. Given the following data:

23S
)+ 3020 THE a0k
+ - Q20
Find the AH of the following reaction 72,flip > ~l@2
. 1)+ 02(g) > CO2g)

Sriby —= SO+ C0q
Q0 — S + %S\D_.l
SreC 130, — (o,

C 04 == (o (BR=3797Y]

6. Given the following information:

2 > 2NO2 - 2 S

2NO(g) + 02(g) —> 2NO2(g) AH = -116 kI }]f“? = 74
2N2(g) + 502(g) + 2H20(l) HNO3(aq) AH = 2% kI 2= —(28
N2(g) + 02(g 2NO(g) AH = +183 kI T

Calculate the enthalpy change for the wauu«.ﬁﬁi‘v P> — &2

3NO2(g) + H20(1) > 2HNO3(ag) + NO(g)AH = 227

3NO, —=3N0 + 20,
Ny + S0, +H,0 =5 3 4NO,
N0 —> Na + Oy

380, 7Hy0 = NO + SN0

7. Calculate AH for this reaction: CHa(g) + NH3(g) ~> HCN(g) + 3H2(2)

N2(g) + 3 H2(g) > 2 NH3() AH = 918 kI

oot - gios - FlipAL8 T2 459
H2(g) +2 C(s) + N2(g) > 2 HONG@) AH b T4
+2 2 13515

NHy — /AN, + 2H,
CHy — € +afy
Bl +CHEN, > HeN

Chy + NHg = HON + 34,

8. Caleulate the value of AH for the following reaction:

PAO10(s) + 6PCIS(@) > 10CI3POg)

Given:

PA(s) + 6C12(g) - 4PCI3(g) AH® = -1225.6 kI

PA() + S02(g) —> P4O10(s) AHE = 29673 k1 V3P = +2461.>
PCI3(g) + CI2(g) > PCIS(g) AH =842k £ P xb=y *S052
PCI3(E) + (1202(8) - CIBPO() AH° =-285TK (D = ~ g 57

Py + L0y = UPUs
?vom - P‘* * 50;‘

LPCly = LFClz+ LCly

10 PCly+ S0, 5 10CIP0 [ A= —lolO) £

9. Calculate the AH in kilojoules for the following reaction, the preparation of nitrous acid HNO2:
HCI(g) + NaNO2(s) > HNO2(I) + NaCl(s)

Use the following thermochemical equations:

2NaCl(s) + H20(1) -—-> 2HCI(g) + Na20(s) AH = +507.31 kI {(,F) 52=-253.b55
NO(g) + NO2(g) + Na20O(s) ---> 2NaNO2(s) AH = -427.14 kﬁ‘P‘ i2> *aBS5
NO(@) + NO2(g) > N20(@) + 02(@) AH =268 K] 29 o' 34
2HNO2(1) > N20(g) + 02(g) + H20(1) AH = ‘SHSkJ{hh 3= =717

HCl + L NAD = Netl + 2 H0

F N0 + 50, FHO > Wy
Na.NO, —> Kb + &NO5 + 5 Na0
N0 + N0y = END 430,

HC + NaND, — HNDOy + NaCl
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