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THERMOCHEMICAL EQUATIONS

- is like a regular chemical equation, except that phase labels are REQUIRED and the
enthalpy for the reaction is given along with the equation.

(U CO LA )+ 4O () —> 3 (0 ()« 3HL000) s AH==1%00 kT

- Why are phase labels required? Because phase changes either absorb or
release energy.

A H= -\%00 k3 ... what does this mean?

= —\§00 kT We treat the enthalpy
L i\ CHyCOCH; change as if if's
Y ( 09 = — \§0Y kT another product of
U

the reaction!
Ul COq = —\§0d kT

VU wo\ KO = —\§0d kT
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USING A THERMOCHEMICAL EQUATION

CH3(O CHB VAR: L{D-L(j) — ) COL(g\Jr 3H,0(() | AK = —1%06 kT

What would be the enthapy change when 25 g of water are produced by the reaction?

1 - Convert 25 grams water to moles. Use FORMULA WEIGHT.
2 - Convert moles water to enthalpy change. Use THERMOCHEMICAL EQUATION.

@ Ha0~ MLy ook ® Yool Hyo< - 1500k T
O: \\/ \b.vo

%016 9 M0 =mul Fh 0

~1¥0
154 oy ot th0  ~I800kT

6.0165H0 3mol Hyo

®© ) This would also equal the HEAT,
provided the burning was done
at constant pressure!

—%30KD

(This is an EXOTHERMIC process - since delta H is negative. Noft really surprising, since
this is the reaction for the burning of acetone!)
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FORMATION REACTIONS

- A reaction that forms exactly one mole of the specified subbstance from its elements at their
STANDARD STATE at 25C and 1 atm pressure.

Cog )t C (s gmomte) * Daly) 77 CO’L(Q ;/XHZ'?’C’R/'S )

Zheou’r of formation of carbon dioxide AH or A\'l
or senfhalpy of formation®

AN .

—

you may see fractional coefficients in these
formation reactions, because you MUST form
exactly one mole of the product!

- The heat of formation for an element in its standard state at 25C and 1 atm is ZERO.

AH?,OL(g) < O L‘/J/mo|

- What are formation reactions good for?

.. finding enthalpies for more interesting reactions!



Let's say we would like to find the enthalpy of reaction for this equation: >
LCy Holy) + 50,(a) — 4 (0, (q) t2H20(q); AWz
Hess' Law: If you add fwo reactions to get a new reaction, their enthalpies also add.

My Lo HLQ)) — C’LH’L{-ﬁ> DH = LTT.Y
CO, 1 Ce)y * O ly) — ('0?_,(3) AUz -393.S

: l W —241
et H(y) + 5 00lg) T M 00g) DM s
Calg by ) —> L o) T|H( DH = ~117.4
C’LH’L{'O) — (Z-C(G) ‘HH Qg) DH = -T17.Y4
(_CS') -+ O‘L(j) — CO'L(S) AU = ~393.S
C ) + 07_(3) — COLKS) AH = ~393.S
ey * Ouly)  — (00 () AW = -=393.S
C ey + Oly) — COL(S) AW = ~393.S
\

= 0. ( — M, 0
Hqy * g 1lq) 20 (q) s <240 3
1(q)|x 3 010g) — My.0 () DH: —241 3

rLC,'LH‘LCf,) + SO-L(g) — Yy COL(g) + 2LHL0(0)
1/

-2512.4 kJ
* Enthalpy of formation data taken fromm Openstax Chemistry Appendix G

AH=2L(-127.4 )+ H(~393.¢) +2(-241.%) =
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Hess' Law using enthalpy of formation:

A H X /A “\( produtky T EA“ L muclﬂmlrg

117. Lf ~3G5.€ —L4(.g
1.Cy H (9)+50 (5) —> 4(0,(q) *LHLO(q); AW=

AH 1(4(_%3 5) + 1(’2”’"3)>—<1( 127.4)+ G Co))

=Fzsy |

* Remember:

- Multiply each enthalpy by its stoichiometric
coefficient from the reaction

- Enthalpy of formation of an element aft ifs
sfandard statfe is zero

- Watch phase labels. You will usually find
SEVERAL enthalpies of formation for a given
substance in different phases!

- For ionic substances in solution, remember that
they exist as free ions, so look up the agqueous
IONS!

See Appendix G in the
Openstax textbook for
enthalpy of formation
data!
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Example problems: FORMULA WEIGHTS in g/mol
1,016 3200 1%.070_ in purple
9_”«\_(%3 « 0 (g) —7 2HL0 (4) ;) AH=—-H%4 k3

Calculate the enthalpy change for the combustion of 1000 g of hydrogen gas.

1 - Convert 1000 grams of hydrogen gas to moles. Use FORMULA WEIGHT.
2 - Convert moles hydrogen gas to enthalpy change. Use THERMOCHEMICAL EQUATION.

ol o =164 KT
\OOO<j Q\LQ_O)bgﬂq_ L mo) Yy

© @

|-120000 K3 | por I ¥y




