. Fw: yg,otb 31.00 {4, 0| 18,92,
LHUOL (L) * Oy lg) —5 L0, (5) + L0 (L)

If 50.3 kJ of heat was released when 5.48 g of formic acid are burned at
constant pressure, then what is the enthalpy change of this reaction per

mole of formic acid? Q. ashnk
— — & e {'J!‘CS{UN
= _Coa kT ¢ AH=

Find moles formic acid: mal H (,H 02

= O, L1906 ma] H
5,18, H (RO, x To-02cq RO | | H(HO,

AH = — .| —1422
g O, 11906 ] H(HO, /’“’j HLHO,

Based on the calculation above, can we complete this thermmochemical equation?
LUy (1) + Oy Lg) — L0, Lg) + LU0 (1) DH= =844 T

We calculated the enthalpy change PER MOLE of formic acid (as is common in
calorimetry experiments). But, this equation is based on TWO MOLES of formic acid,
so we need to double the enthalpy change.
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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 of NO to moles using ideal gas equation
2 - Convert moles NO to enthalpy change using thermochemical equation

PV:V\RT P- 1,50 atm T =25.0% = L%, L v
n= PV Vv = 80. L

L*a}‘m
RT R.: O . 0% 106 mol » i

@ . (1,50 wrm ) ig0- 1) = D 1GHDLLEHT mol MO
" (o,ogzog,““*“)(w%.u\f}

mol » ¥

Y mol MO = =906 kT

—-906 Ik
(V) 9, 19422164 meol N6 Y 05 | =040 WD

4 mol MO




® BU.0%6g fme Hec:’r of formation / enthalpy of formation! —

—10 so ~28s ¢ -296, | AHP , 3/ mo)
NOK; 301(9) —> 210(0) + L SD, (4)

Who’r is the enthalpy change at standard conditions when 25.0 grams of
hydrogen sulfide gas is reacted?

1 - Find the enthalpy change for the reaction as written using Hess's Law. See
Appendix C for enthalpy of formation data

2 - Convert 25.0 grams of hydrogen sulfide to moles using formula weight.
3 - Convert moles hydrogen sulfide to enthalpy change using thermochemical equation.

@ AR~ 2 OH( | oAt "'2 OMe | perchant

[’L( 1%S . ‘6)-&* 1,( 96. 8)} {'L( L0- sa)-v'&(; J] N 2T

Thermochemical equation:

Q—H')_S (3) X 3) 01(9) —’>/ ZHLO(Q) *‘1501(9):}&1—-\1— Wiyt ed
34.0% o 15 = mol K35 "lmdi U Sz =124, 2 k3

o\ Ky qm,q k3 —
16.04 M. S % — =[—4Hi2 KD
y > 34,056 g HyS RS TR

® ®
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Cz ke (4) *50,lg) —> 3C0,(g) tUHLOlg) ;AR = 2043 kT

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 the energy requirement to MOLES PROPANE using thermochemical equation

2 - Convert moles propane to volume using ideal gas equation

mol C-&H% = — 263 b3
@ —565 T % mol C3 ¥ = 0.1765540%7) msl (4 Hg
— 2oy W3

PV RT | n=20.176554087 msl (AW P 2 1.0 atm

Latm

\/ ‘:\Qﬂ_T (< 0.0%206

%

h’\ol .

T 208.0°C™ L9%.1T

\f _ (O.l’?éggqf)%'ﬂ MMQCSH%)@ c 0% ?,U(,L satm w}(’lﬁ% 2 k:)
1»0@6«'\%4]

15,0 v

- E>17L_ (".SHS L. 0 aline /

1]
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END OF CHAPTER 6
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LIGHT

_ Acwoeeon m%\\\
N4 N

-\
frequency = wavelengths / time = \ S - H erkn | Hw

- 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 to the
FREQUENCY could explain the PHOTOELECTRIC EFFECT!

Ee\,\u\-ur\ b \’AQ

-

\ Planck's constant: 6.6 3 xlomﬁ d-5

photon = particle or packet of light



(The photoelectric effect is the emission of electrons fromn a metal caused by exposure to light.
Einstein discovered that if the light were not of the correct FREQUENCY, increasing the
INTENSITY of the light would not cause electron emission. He concluded that individual

photons must have enough energy to excite an electron - i.e. they must have the appropriate
frequency.)

The photoelectric effect and Einstein's ideas about the energy content of light led us to discover
a new model for the atom! How? Left's start with the nuclear model:

Nuclear model:

- Protons and neutrons in a dense
NUCLEUS at center of atom

- Electrons in a diffuse (mostly empty)
ELECTRON CLOUD surrounding
NUCLEUS.

... SO what's wrong with the nuclear model? Among other things, it doesn't explain ...
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ATOMIC LINE SPECTRA

- if you take element and ATOMIZE it, if excited by energy it will emit light at unique frequencies. The
set of emitted frequencies is called an ATOMIC LINE SPECTRUM.

- Atomized elements will also ABSORB these same frequencies (but not others)!

L —

Y\ o —

N \

@ N

ﬂ/ B

Prism

/ % Atomic line spectrum

\

Unigue to each
element.

3

Continuous spectrum (from
white light)

... 50, why don't atoms by themselves emit continuous spectra like a flashlight would?



