“*SINCE the enthalpy change does NOT depend on path, this means that we can use standard values
for enthalpy to predict the heat change in reactions that we have not tested in a calorimeter.

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.

CHq (O LRy £+ qDL(:D —> 3 COL(g\«— 3H,00¢) AU =—1%00 kT

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

release energy.

NH= -1€00 k3 ... what does this mean?

L wi\ CHgCOCH; = — 1§00 kD
Yyl O7 = —\§0Y kD

Upol COq = —\§00 KT

?) o\ H'),O = ——\%Ud K

We freat the enthalpy
change as if it's
another product of
the reaction!



(Mo (0 Ly (1) + Ho L) —> 3 (0, (g)+ 3H000) s A =—=1%06 kT
What would be the enthapy change when 25 g of water are produced by the reaction?

1 - Convert 25 g water to moles. Use FORMULA WEIGHT.
2 - Convert moles water to enthalpy chnage. Use THERMOCHEMICAL EQUATION

(D Hoo— "= 2% Loog (D Bmol Hop = 1800 kT
Ol Y xlb,o0

I%.olég Hpo = ™) Hyo

® ©

1§3HLO ; mal Hy 0 -'|§OOL(3_ o[ —%20 Ic) /

15,014 (va] O
Notes: (1) The reoc’ngn IS EXOTHERI\/IIC (releases energy fo surroundings).

(2) Provided we are at constant pressure; Q = -830 kJ

A few more terms related to enthalpy:

- Enthalpy of vaporization / heat of vaporization: The enthalpy change on vaporizihg one mole of a -
substance. (from liquid tfo vapor)

- Enthalpy of fusion / heat of fusion: The enthalpy change when a mole of liquid changes to the solid
state.

/T\\ Phase changes require energy, foo!



1 Example problems: FORMULA WEIGHTS in g/mol
1,616 3100 1%.00_ in purple
LHL(g) ~ Oy (3) —> 2H0 () j AH=-H¥H k3

Calculate the enthalpy change for the combustion of 1.00 kg of hydrogen gas.

1 - Convert 1.00 kg hydrogen gas to moles. Use FORMULA WEIGHT (mass specified!)
2 - Convert moles hydrogen gas to enthalpy change. Use THERMOCHEMICAL EQUATION.

@’L,olngL: mol Ho Rj __|033 () Lo Hy = — 484 4T

\ ® @
o) H gy KT -
K g 1-01(,9141 T mul e




164 LII\/H\B(Q)"C 501[3) — L'/\/O[g)) + 6”?,0(f)) ; A"l: ~ 906 /\’j

What is the enthalpy change when 150. L of nitrogen monoxide are formed by this
reaction at 25.0 C and 1.50 atm pressure?

1 - Convert 150. L NO to moles. Use IDEAL GAS EQUATION.
2 - Convert moles NO to enthalpy change. Use THERMOCHEMICAL EQUATION.

® PV =aRT | P2 150 ubm Rzo,oglog""l*"“
gy | . W
PVl vsigo, L ( =2725.0%27298 2 |¢
RT
a - CI.SO mbm)USO.L} :<74|9/ng7_19119 o | Ao
Ve (0.0%204 ;a‘f:,) (296.2 1)
(D Hmol MO = =F06k3
~ G I
919HELLEY9 ol MOx22 T T3 00 kT
Hmo)] ML
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J
(ol (s) *5 0, (g) = 3C0aCq) £ U HOLg) AR =203 k3

Calculate the volume of propane gas at 25.0 C and 1.08 atm required to provide 565 kJ of
heat using the reaction above.

1 - Convert 565 kd to moles propane. Use THERMOCHEMICAL EQUATION.
2 - Convert moles propane to volume. Use IDEAL GAS EQUATION.

@ rav | C%H([ ~~1to4l k3
Note: The 565 kJ is from our (external observer's) point of view. The energy will have to

come from the reaction. So, from the reaction'’s point of view, it's -565 kJ

Vr\ul Cqu

~S6S L’S X T ouin g

- 0,17 LSS(’fU%’J[ mu) Cgﬂq

@O PU=nlT | n=0,17465§90800 ) (o g Rto.off'w(,:j’;
Ve T | .26 =~ 19§l P: Lo%aln

[
- (0.1768890§70 ) (oY (015206222 (79504

(1. 0% o0bm)
26,210 L (aHy @ 2509, 105 uby |




END OF CHAPTER 6



LIGHT

'r )\ = wavelength | \ \ )}t{\m
N

-\ .
frequency = wavelengths / fime = Q S H Rr ¥ LI H T

- Light has properties of WAVES such as DIFFRACTION (it bends around small obstructions).

- Einstein noted that viewing light as a particle that carried an energy proportional o the
FREQUENCY could explain the PHOTOELECTRIC EFFECT!

Eex\o\m b \’A\_ﬂ

\ Planck's constant: 6.6 3 \do‘ﬁﬁ d-5

photon = particle or packet of light



