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FW: yp,oLb
LHUOL (1) * Oy L) —5 L oo (4) + LA (¢)

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

Qz=-%0.3 k3  AH =

mojeg HCHO,,
Find moles formic acid:
SHSy MU0, x LT _ o (g6 sl WHOL
H B,O'Lég HCHOQ
~30.3 W3 K
AH=~ = = 241 oo,
maje g HCHOQ_ ©.\1906 % wio) H(HO)_

Based on the calculation above, can we complete this thermochemical equation?
LU0y (1) + Oy Lg) — L0, Lg) + L0 (1) DH= =899 T

We calculated the heat per ONE MOLE of formic acid, while this equation is written
on the basis of TWO MOLES of formic acid being burned.
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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 volume of NO to moles using the ideal gas equation
2 - Convert moles NO to enthalpy change using thermochemical equation

PV=nRT | P=1.50atm R= 0-0%206 L$
mo( K
PV Vv =2 1S0.L.
—_— =\ o " A _ ?pp
RT [ = 15,0°C=29%.LK nN=,.!
®On, = (1.50atn) (150.1) — 9. 194%L mol VD
5 .
0O.0%w06 Loatm
L me.;\/)(l%l”)

— 306 ;\’J — “) Ogo ].( )y = “
C/HH%'L (aY?) 0 ¥ Y, -
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3H.0%6g fmol Heo’r of formation / enthalpy of formation! _ o
—10 $D ~285.% -296.% | AHp &3/ mo)

2S(g) % 3 01(9) = 2W0(0) + LS80, (g)

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

1 - Find the enthalpy of this reaction with Hess's Law. Use enthalpies of formation.
(See Appendix C, p A-8)

2 - Convert 25.0 g of hydrogen sulfide to moles using formula weight.

3 - Convert moles hydrogen sulfide to enthalpy using thermochemical equation.

O DNH=Z DS ,ododk ~ S a 8HY o bk
:[’L(_l({s,%]—lrl —'L‘}LJCJ)]~E’1.(_—ZO.S03+?> fO]]: —12H.0K]

... for the reaction as written!

Thermochemical equation:

LHLS(g)x 30,(g) —> 2W0(0) ¥ 2SDy (g) 5 AR~ -1 T

34,0604 115> mal WyS | Lasl Ha§ = 124,20 K3

mal M, S 1124 .27
" =472 kJ
’ZQ,OQ Hy G ¥ 34.0%b4 M5 2t RS /

® ®
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. He (o) G0, (g) —> 3C0,(q) tHH 0(g) ; AH = -2043 3

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 to moles propane using the thermociemical equation
2 - Convert moles propane to volume using the ideal gas equation

ﬂ_mdl Cs}lg - Z-OLT'S kKD
4 ol CS”%
- 20493 k3

—S6S KT « = 0.2176 559 mo} (3Hy ®

PY=n RT | N2 0276559 mol R < 0.0%20( biztm

mol| <y
+ r=1$.0% = 1L9%. 2k P210%ukn
V=0l 792

1_(0. 276 554 mo| P 09206 52 (1952 i)
P (qu Pm}

26,07 L (4 He neeked
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END OF NOTES FOR TEST #3
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LIGHT

_ Acwoeon \wﬁ\
S N

-\ .
frequency = wavelengths / time = \ S - H erfa | 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!

Eex\u\rm b \’A\_ﬂ

\ Planck's constant: 6.6 % xlo‘y‘ J-5

photon = particle or packet of light
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(The photoelectric effect is the emission of electrons fromm 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? Let'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)!

/ — F'LGS
J\y\s / —
1[Ny —

W\ Prism

% \

/ \g Atomic line spectrum
@ /__:\__7 ggqmueenié each
| \ %

Continuous spectrum (from
white light)

... 50, why don't atoms by themselves emit continuous spectra like a flashlight would?
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- The regular patterns of emission and absorption of light by atoms suggest that the electron cloud
has some sort of regular structure. The specific frequencies of light emitted and abosribed relate to
specific values of ENERGY in the electron cloud.

Niels BOHR

Electrons can't be just ANYWHERE around a

nucleus. They can exist only at certain distances from
the nucleus. These distances correpsond to certain
ENERGIES and are called ENERGY LEVELS!

)

Electrons CAN move (fransition) between different
energy levels by gaining or losing exactly enough
energy to get info the new energy level. This was a
DIRECT transition .

Bohr's model was the first proposal that predicted the existence of atomic line spectra, and
it exactly predicted the spectra of hydrogen and "hydrogen-like" (i.e. one-electron) species.

The spectra were "off" for multi-electron atoms.



