Chemistry 12 Unit 2 - Chemical Equilibrium

fun—y

Chemistry 12
EQUILIBRIUM, ENTHALPY & ENTROPY KE/\{

What do people mean when they say that a reaction is reversible?
(o g fordrgl or i renerse
Give four things which are true about a system at equilibrium:
LSS clostol
. (X O for Qg rvn = (O - veverse vyin
i b, reachtd Stovbng  Yeockants g@@d

4, no NOnO). un mou‘/ogcomc p/ogle/{f:d
o T xbt%o/\&{'aﬂ,f’

What is meant by macroscopic properties?
DOpUheS Uhat pre measuroble [observoble
Give some examples of macroscopic properties:

(DLW, preSSUe | QUNS. i, %mp.

What happens to macroscopic properties at equzlzbrtum? -

NoHN na remoun a@nﬁa/z%

How do the rates of the forward and reverse reaction compare at equilibrium?
they ore equol
\

Do the forward and reverse reactions stop at equilibrium? /7 O

What can be said about the concentrations of all reactants and products at equilibrium?

%&4 rmaun Constant
Why is chemlcal equilibrium called dynamic equilibrium? G/[ aﬂ@ /O] [

repctonts chané}/n ﬂ +o_prodluis p@a’acﬁ ]
D/Oc{occ%s c/za/y//j/ /D wodaca )
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Chemistry 12 Unit 2 - Chemical Equilibrium

10.

11.

12.
13.

14.

15.

16.

Giventhereactionn A + B&C + D

When 1.0 mole of A is combined with 1.0 mole of B, an equilibrium is established in
which [A]=02M, [B]=0.2M,[C]=0.8 Mand [D]=0.8 M

If, at the same temperature, 1.0 mole of C and 1.0 mole of D is combined. When
equilibrium is established, determine what the following concentrations will be:

[A] =_0LZ__M, B1=0.7 M,[C]=Q06 Mand [D] = 0-F) M

Given sufficient activation energy, a system not at equilibrium will eventually move

toward egﬁl}é( librium
Systems will tend toward a position of /¥ 1/ /) /Y1 LSV ) enthalpy.

Systems will tend toward a position of  fYIAX/ V) L4V entropy.

Tell whether each of the following is endothermic or exothermic and state which has
mininum enthalpy, the reactants or the products:

a.  Clyg + PClag & PCls(g) AH=-92.5Kk]

e X (D thermic and the p/Od%Cf 8) have minimum enthalpy.

b.  2NHj3(g) « No) + 3Hz) AH=924KkJ
%d@ thermic and the /| WCZ” 1Y have minimum enthalpy.

c. CHyy) + H2O() + 49.3kJ = COqg) + 3Hz(g)
o )0{0 thermic and the /¢ aO?ﬂ - )ﬁ have minimum enthalpy.

If the reaction: Clz(aq) ¢ Clyg) AH = +25k]J éﬂd@

was proceeding to the right, the enthalpy wouldbe | N/ C S (1 \jj ing. Is this a

favourable change? no

If the reaction: Na(g) + 3Hpg) = 2NHzg) + 92.4kJ

was proceeding to the right, the enthalpy would be O(LCI’ /Y /i/q ing. Is this a

favourable change? (4.5
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Chemistry 12 Unit 2 - Chemical Equilibrium
17.  For each of the following, decide whether the reactants or the products have greater entropy:

a) Ips) €=Iyg The Q/OO(&(CJL have greater entropy.
- T
b) 4PH3g) 2 Pa(g) + 6Hz(y)
The ﬂf 0 d UCFS / Fmol c]aS \ _have greater entropy.
V. 4 niol 3@7

¢) NH3g) € NH3g)

The rtotfan . have greater entropy.

18.  When the two tendencies oppose each other (one favours reactants, the other favours
products), the reaction will /- @@Ch S &de J)L Eq / [ ~b)/ I LA
7/

Processes in which both the tendency toward minimum enthalpy and toward maximum

entropy favour the products, will 54 o +o Lomple A

Processes in which both the tendency toward minimum enthalpy and toward maximum

entropy favour the reactants, will No+ OCCUs—

19.  For each of the following reactions decide which has minimum enthalpy (reactants or products),
which has maximum entropy (reactants or products), and if the reactants are mixed, what will
happen? (go to completion/ reach a state of equilibrium/not occur at all).

a) 4HCl(g) + Oxz(g) « 2H20(g) + 2Clpg) +114.4KkJ

The ’DVOO(U. C)[ S have minimum enthalpy.
The (P dontS have maximum entropy.

IfHCl + O are put together, what should happen?(go to completion/ reach a state of

equilibrium/not occur at all

rfac}w o Hafe b} U,Lu,iltb
b) COz) + Hayg) = COg) + H20(g); AH=42.6kJ
The (44 &(f antsS have minimum enthalpy.

How does the entropy of the reactants and products compare? Samd
If COz(g) + Hz(g) were put in a flask, what should happen?(go to completion/ reach a state

of equilibrium/not occur at all)
ot oceur (o v kit /)
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Chemistry 12 Unit 2 - Chemical Equilibrium

20.

21.

22.

23.

24.

25.

c) 4PHj3(g) = P45y + 6Hpg) +37kJ

The rpt/O ducts has/have minimum enthalpy.

The ,[);/OOéCLOf S has/have maximum entropy.

If PH3(g) was put in a flask what should happen?(go to completion/ reach a state of

equilibrium/not occur at all) . .
HO_Jo &MT,@W

Do systems always reach minimum enthalpy at equilibrium? /1.0

Explain. ‘/—MW% ) MIAX m#oﬂj.i ijL WW /£

Do systems always reach maximum entropy at equilibrium? no

Explain. Janc&mu 0 NN gnw{ﬂlﬂv/ mé&/l m//uie, %
A "heatterm" in a chemlcal equation shows what is happemng to the ejb%{m

J
and really has nothing to do with the £ /_#0 O

(Answers are either entropy or enthalpy)

As a reaction approaches equilibrium, the rate of the forward reaction 0([ L €m

while the rate of the reverse reaction (A €LY 04/

Once equilibrium is reached, the rates become Y /40(. 67\)(

Consider the reaction: BaCOj3(s) + heat « BaOgs) + COx(g)

Which one of the following observations will indicate that the reaction has most likely
achieved equilibrium?

mﬂSS will not A

a) The mass of the system becomes constant ~
b) The concentration of BaO(s) becomes constant ~ ol dS dont have LJ

¢) All the BaCOs3 is consumed. -~ /10... Q4 eguu 1.
d) The gas pressure of the system becomes constant

Your answer is OL . Ex/p}:)ain why. (¢ SSUHe.— mauLr O&e,mod/

Consider the following reaction: Fe3*(aq)+ SCN-(aq) €= FeSCN2*(y)

A solution of Fe(NO3)3 is added to a solution of KSCN. As equilibrium is being
established,
the [Fe3*]is clecre asq Cﬁ; and the [FeSCN2+] /nw{a&r\zﬁl
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Chemistry 12 Unit 2 - Chemical Equilibrium
26. A system has reached equilibrium when:

a) maximum entropy has been achieved

b) minimum enthalpy has been achieved

c) the rate of the forward reaction and reverse reaction is zero
d) the concentrations of reactants and products have stopped changing

Your answer is 0{/ . Explain why (.oNCLANOITON] -
MOLIr O3 CBRA C ﬂ/cpe/ﬁ;; aAetd not L @ ng{[(/‘é‘

27. Equilibrium is achieved when reactant and product concentrations are (equal/constant/zero)

ConStast

28. Ina particular chemical reaction, AH = +100 kJ. When equilibrium has been established, it
is found that a significant amount of product has formed, even though there is still some
reactants left.

What has happened to entropy as this reaction was taking place? / nere CZJLO(/
Explain how you arrived at your answer € x 3l w ¢ 4/,1 OOLLLS

wadentS 50 _entopy pagl? /awcwmoclucﬂ
+0 be O Pgulih’

tgLOr 1414,
29. Given the following potential energy dlagram for a reactlon

200 4

Products
150 - =

PE (kD)
100 o

Reactants

50

3

Progress of Reaction

Explain in terms of enthalpy and entropy, how you could end up with a fairly high ratio of
products to reactants.

endodhermit e{’avom r € QLTI

IO - Ut . QDL Prodli 63
Pﬁt wan ;/%o h products fIC mort

//)(,q quﬁbf CM 137, 7\ %W&\Pages




