Chemistry 12 Unit 2 - Chemical Equilibrium

Name: Block: Date:
Chemistry 12 =
LE CHATELIER'S PRINCIPLE KA )

1. Inorder to decide what effect a change in total pressure will have on an equilibrium
system with gases, what is the first thing you should do when given the balanced equation?

Lount molis § gas s each Siol

2. Predict which way the following equilibrium systems will shift when the total pressure is
increased.(NOTE: Some may have no shift)

a). N + Oz a4 2NOgg).......cocevovnn. Answer [\ S{/U{ “'
b). 28502 + Oz €22503@) ...................... Answer (1 Cj (/\‘{'
¢). 4NH3g) + 5034 T2 4NOg+6H,0p)...... Answer | [ .(/f
3. Which way will the following equilibrium shift if the total pressure on the system is
decreased?
2C,H () 4 702@) = 4COz@) + 6H 0 Answer || 61 (’\f('

4.  Explain why a flask filled with NOz(g) and N2Oy(g) will get darker when heated. Use the
equation: N0y + heat 2 2NO3 ()

(olowr eSS oo brosn

mmmg CoSeS siuft o rig N
=2 ¢, NO2 = da//a/

5.  State Le Chatelier's Principle.
Whtn 0 SeSS @S appluedy £9 o Sysken  pd-
equilibrium, +hy &/Sfom ceadiudts (Shit
mmm i) 4o colpiteract S vess &
eg,,taj&/,gh Y, {¢¢u//bf/oc//m
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Chemistry 12 Unit 2 - Chemical Equilibrium
6.  Hydrogen peroxide is decomposed as follows:
H>0;0) & Hz@) + Oz AH=+187kJ

Predict the direction of equilibrium shift by each of the following imposed changes:

a) Increasethe [Hp] ..............cocooviiiieinnn., Answer # # 7L

b) Decreasethe [O2] .........cocovveeveeeeeeeeea. Answer /4 (J4

c) Decrease the total pressure ........................ Answer ! /}yﬂ

d) Increase the temperature.......................... Answer Tl 7} /

e) AddMnO,asacatalyst......... Answer _ / U / y

T

7.  Consider the following reaction at equilibrium:
Hyg + g & 2Hlg

a) Addition of more H, gas to the container will do what to the rate of the forward
reaction?
Answer /

b) If, for a while, the rate of the forward reaction is greater than the rate of the reverse
reaction, what will happen to the [HI]?
Answer V4

c) As the [HI] is increased, what will happen to the rate of the reverse reaction?

Answer /)

d) When the rate of the reverse reaction once again becomes equal to the rate of the

forward reaction, anew gé s : has been reached.

e) Since the rate of the forward reaction was, for a while, greater than the rate of the
reverse reaction, the new equilibrium will have a slightly higher concentration of

/ HT and a slightly lower concentration of Hz &

v
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Chemistry 12 Unit 2 - Chemical Equilibrium

f)

Sketch a graph of the relative concentrations of each species as the process outlined in
a-e of this question (on the ITst page) is camed out

(Hi]4+— —
|
I Hz t IQ_ = 2HT
l , |
T :
(1,1
l 9 wmowAA &S Ho

EQ\A\L\BK\MN\ T vl TME New 6&u\\/\6£\MM

Consider the following equlhbrlum and state which way (left or right) the equilibrium shifts
when each of the changes below are made.

Heat + CH4(g) +2H 2S(g) -— CSZ(g) + 4H 2()

a) CHygasisadded ...........c..occooooovivvvoiieiiin Answer  [| dh’{’
b) CS;gasisremoved...........cccocevrriinnniiniinn Answer r . 5{ fHL
c) Hpgasisadded ...........c.ooeviiiinnnnce, Answer L 1,///7"
d) The total volume of the container is decreased ........ Answer (,Q / 1‘
e) The temperature is increased ..................ccoevenene... Answer [ 6 1’1’{'
f) The total pressure is decreased ................ccoco........ Answer Vi U /’l 1

g) Helium gas is added to increase the total pressure.... Answer []0 S /’ll-{ ‘/'

Using the following equilibrium, state what would happen to the equilibrium partial
pressure of CH3;0H gas when each of the following changes are made:

COg) +2H3) <= CH30Hg, AH =-75.2 kJ

a) CO gas is added to the container ........................... Answer /[\
b) The temperature is increased .............cccoooevnrnenee. Answer ‘Z/
c) The total pressure of the system is increased.......... Answer 4\
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Chemistry 12 Unit 2 - Chemical Equilibrium

COg) +2Hyg €2 CH;0Hg — AH=-752k]

d) H, gas is removed from the system....................... Answer \L
€) Acatalystisadded.................cocoocovieiiiiiii, Answer [0 A
f) The fotal volume of the container is increased......... Answer W
10. For the reaction:
2NOg) + Clz) @2 2NOCl) AH=-77kJ
state the optimal pressure and temperature conditions necessary for maximum
production of NOCL.(high or low?)
1. /L/Zji h pressure 2 [ow temperature
(Cadged Shit+ rigpt Shi S rignt
11. For the reaction: % ) ( a 9 )
3Hz@) + Nz < 2NH. 3g) + heat
state the optimal conditions for a high yield of ammonia (NH3). (high or low?)
1. }H\ 6'7} /f) pressure 2 / temperature
12. Given the following equilibrium system, state which way the equilibrium will shift when
the changes below are made:
2CzHgg) + 702 & 4C0z@) + 6H,0@) + heat
a) The volume of the container is halved..................... Answer : j:
b) The temperature is decreased .................cococoo...... Answer /74an
c) CO,is added to the container...............c.ccooereunnee. Answer (2 % -+
d) The total pressure is increased ..................c.c......... Answer (,/f/ +
e) O, gas is removed from the system ........................ Answer (4 7;/4*
f) Neon gas is added to increase the total pressure ..... Answer /1O
h) A catalystisadded.................cocooooveieiiiiiiin, Answer /10 A
13.  Using the equilibrium: Nz + Oz + heat € 2NO(y,
Explain why nitric oxide (N O) does not generally form in the atmosphere but is formed in
the internal combustion engine of an automobile or during a lightning storm.
min Lakhalp)—tovousy reactantS
entvopdl=s ¢qual
7 7
BUT, @ 7 (Uz@mf [ ¢ jh’/czfunﬂ) ShifHS VZL/L
d 'L WLZ
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Chemistry 12 Unit 2 - Chemical Equilibrium
14. Explain why a syringe containing NO, gas will first get darker and then lighter in colour
when compressed. Use the equilibrium equation:

N3Oy + heat & 2N02(g)
colourless
VWV PP 1596ls dprter because T3 G botbT, shon Shif4s

Left to balanis //:761/7%«/)

15. Explain why a flask containing NO, will get /ighter in colour when put into ice water. Use

the equation:
N204@) + heat e 2NOz)
colourless brown
V7 -SAS Lf+t 40 pooluce weadt §  amoc S

Colowsr—

16. Given the following graph showing the concentrations of species A, B and C, state what
changes in temperature or concentration are responsible for each of the shifts shown on
the graph. The equilibrium equation is:

A + B < Cp AH =-65 kJ

MOLAR CONCENTRATION
ol :

{.-1_/___'“/1_

TIME -,
a) Attime]l, the 5 15 /l(;{ /)/[ (L

b) Attime II, the /f 1S //\

c) Attime III, the C; /5 a &{ O(,K 0(/

— .
d) Attime IV, the ] 5 V
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Chemistry 12 Unit 2 - Chemical Equilibrium
17. Given the equilibrium equation:

XY + heat & Xg + Y

If initially, at equilibrium, the [XY] = 3.0 M, the [X] = 5.0 M and the [Y] = 6.0 M, draw
a graph similar to the one in question 16 showing qualitatively what happens to the
concentrations of each species as the following changes are made to the system:

Time I - The temperature is increased.

Time II - Some X(g) is added to the system
Time III - Some Y(g) is removed from the system
Time IV - The temperature is decreased.

61 - ' - '
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18.  For each of the following reactions, predict whether the entropy increases or decreases.

a) 2Hyg) + Ozg) €2 2H,O(g).eorvrrrvrorrrrriiinen, Answer Vi

b) 2803(g) & 2802(g) + On(g)-wvovoveveviiicieiinn. Answer /‘\

¢) MgCOs) + 2H30%aq) €= Mg2t(aq) + 3H20() + COxg)

Answer /P
d) Agtag * Clag) &= AgCligy i, Answer vV
€) 2CHyg) + 502 &2 4COsg) + 2HaO(g).... Answer \Z
f) NHj3g) + HClg) & NHsClgs)....oooooorvencs Answer \\/
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Chemistry 12 Unit 2 - Chemical Equilibrium
19.  On the basis of enthalpy and entropy, predict whether each of the following reactions
would be spontaneous as written or not at room temperature.

a) Np) + 202 & 2NOz(g) AH=+67.7kJ

Minimum enthalpy favours (reactants/products) .......... 4 fé(u{ arl %&
Maximum entropy favours (reactants/products) ......... rea C/"IZ&' Nnts
Spontaneous as written? (yes/no) .............. Answer no

b) 2Ci) + Oy 2CO@) + 110KkJ

Minimum enthalpy favours (reactants/products) .......... ,/9/ 00( w%‘
Maximum entropy favours (reactants/products) .......... d 06&4 &g .S
Spontaneous as written? (yes/no) .............. Answer gpé J

¢) 2Pb(NO3)y) + 597k & 2PbOs) + 4NOz(g) + Oz(g)

Minimum enthalpy favours (reactants/products) ......... reg fz/ﬁ//] 7S
Maximum entropy favours (reactants/products) ......... ,ﬂ/OO&/{G%j
Spontaneous as written? (yes/no) .............. Answer _ Ueq — put woud, ﬂé

" gk a Stoke

ﬂ? W‘/fb//bﬁm |
(not 9o 7° complehion)
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