(#11-3)
Honors Chemistry
Le Chatelier's Principle

Match the change to the equifibrium system below with the letter of the appropriate response.
Each letter can be used once, more than once, or not at all.

2502(g) + O2(g) < 250s(g) + heat

% l
Q. P 1. 0:is added to the system. a. The reaction shifts to the right.

b € 2.503 is added to the system. b. The reaction shifts to the left.

!Q‘ & 3. The TemperaTLtre' of the system is increased. ¢, No Shiff.

4. A catalyst is added to the sys‘rem.

o =2 5. The volumé is decreased.

If the statement is true, write "true." If it is false, change the underlined word or
words to make the statement true. Write your answer on the line provided.

ﬁa\s . NH4CI(s) + heat < NHs(g) + HCI(g)

i A {‘hemm The above reaction is exofhermlc @%n Mmf‘ S IM

M 6. The production of ammonia from ammenium chloride will increase
at higher temperature. —P sh o

'I‘"V'(AP 7. For the above reaction at equilibrium, an increase in the
concentration of HCl causes a decrease in gaseous ammonhia

concentration, &—sh I"F'l"

8. The following equilibrium may be established with carbon dioxide and steam.

CO(g) + H20(g) < COa(g) + Halg) + heat
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COG) + Hiig) = C0u(5) * Hegs) +heat

s
Predict the direction of equilibrium shift (right, Ieﬂ" or no shift) if the
following changes occur:

a.) The addition of more H20? =2 ﬁrw 3@4' Vlﬁ,l’]j'
b.) The removal of some Ho? —2_ShifE riahf
c.) Raising the temperature? €= shift Vﬁﬁiai'—

d.) Addition of a catalyst? _hQ éhhc‘i‘-
anne ¥of mole DF?"-‘)

e.) Increasing the volume?
) g on tath s1di

9. What would be the effect of each of the following on the concentration of CO
(increase, decrease, or no effect) when the following sfresses are placed on the
equilibrium involving the synthesis of methanol?

CO(g) + 2Hz(g) «— CH3OH(g)

2 \
a.} The removal of CH3OH? —% @_1 J?
b.) Lowering the concentration of Hz? &"u ?
c.) The addition of a catalyst? neshut [ (1
d.) Decreasing the volume?~2

10. A small percentage of nitrogen gas and oxygen gas in the air combine at the
high temperatures found in automobile engines to produce NO(g), an air
pollutant.

N2(g) + O2(g) + heat — 2NO(g)

Higher engine temperatures are used to minimize carbon monoxide production,
What effect do higher engme temperatures have on the production of NO? Why7

_ inereased tempunbure | shifk Fovord produds
- mertases Hhe proclucton of NO
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(#11-3)
Equilibrium: Le Chatelier's principle

| i 2 AH+ endobhormic,
1.(brown580) Consider the following equilibrium N2Qug < 2NOz() AH = 58.0 kJ/mol In what
direction will the equilibrium shift when each of the following changes is made to a system at

equilibrium
a. add NoOs —B
b. remove NO; —P
gt €x
c. increase the total pressure by adding N2 .Mz. (RS VIO\’ (Y\ cqar i‘l]:)'fi prESS
d. increase the volume —=mfs (hD “n l‘Ff’
e.

decrease the temperature. g
Cengy@m en !‘C&E‘f‘ Sﬁde}

2.(Brady640) The air pollutant sulfur dioxide can be removed form a gas mixture by passing the gases

over caleium oxide. The equation is CaOg + SOz(g ++ CaSOss) If the reaction is currently at

equilibrium which means it looks as if the reaction has essentially ended... how will these alterations
affect the direction the reaction will shift to return tq equilibrium?

a. Addition of CaOg) S»ahd YFG“‘ F%'f'

b. Addition of SOz -

c. Addition of 2 catalyst? no shift

d

. Addition of additional 02?2 ;o sl 1FF (not n reath M)

2 y
3. (brady645) Consider the equilibrium PCls¢g) + Clagy + PClsg + energy , for which AH® = -88klJ.

How will tht equﬂlbrlum be affected by a) adding PCly b) adding PCls ¢) raising
the temperature, and d) decreasing the volume of the contm%er? E. How will all of these changes

affec ' y
ftKP a.dd@@la % O

o addPls
c.mase,m & E&lﬂﬁ“ )
d. decranset Ly JeranyK
e, theonly change ¥hat affeckKp Is Jamp cAcmgl ©ked)
4. (brownS73) At 448°C the equilibrium constant, K., for the reaction Hzg + Ta + 2Hlgis 51. '

Predict how the reaction will proceed to equilibrium at 448°C if we start with 2.0E-2mol of HI,
1.00E-2 mol Hy and 3.0E-2mol of I; in a 2.0L container. In other words, which way will it Shlft

paore reast¥ fr

products or reactapts. - 5 Q ¢ K 5 l%
E‘ﬁ'ﬂ e _ 5 < 5
H"‘lﬁg @L 17?)&’2-) e 'T' 4 dS
W M@Hﬂl ’
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Quiz 3 Topic reminder

Afs) + 2B(aq) <> C{aq) + energy

1. Inabeaker the reaction above starts with a.2M B and .1M C. After a period of time, C is measured
1o have a concentration of 0.08. :

a.

b.

C.

What is the reaction quotient at the start of the reaction?
15T @szlf

What is the equilibrium constant? 7
0.6& B

K= paip” 128 —

Draw a particulate drawing of this in the beaker provided. i
’%’ i 2’3‘“‘%3 < C%J feneigy | o
*OOz )

E @ 2 ‘{ 0.08] J

2. Howisthe concentration of C affected by the followmg?

Q0o

Addition of B —pp E.Q-J'ﬁ
Removal of B

uAfE [C frde [T -‘l/.somaj'- w)
Addition of C ku_é\-f-d— (odd £ EC]f 4&"% v felds o
Additionof D y10 s, , modaﬁmﬁ-e in [c]

Increased the temperature 5}\5 ﬂl‘—’ C_ijb
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