Announcements— Lecture X|— Thursday, Mar 1st

1. iClicker: it -l Pickany letter a-e
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15.2 The Equilibrium Constant, K
The Relationship between K, and K,

The equilibrium constant, Kc, for the following reaction is 2.90x102at 1260 K.
Calculate Kp for this reaction at this temperature.

2350;(g) < 2S504(g) +04(9) = 3
R=0.0821 L.atm.mol-".K-1 . Kp=2.00
Hp = Ke (#7) "
A = Z+1-3 =
Kp = 290¥10" % (RT)
= 290x10°2 x (0.0821 ¥ 1260)
+ 2.99
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15.2

The Equilibrium Constant, K

Manipulating Equilibrium Constant Expressions

0) Muftiele Bu o constomY
) Teverse the meachiom
c) Combuning seachions

0 Multiphe By o constomt,

2 = =1L}
| SOag + 2019 < SO3(y)
2 2501 * Oap & 2909 PR
. L50) _ _Iso) d Combwimg eathions,
i (50,1 (05" K, [5021* (03] %

I G+ a0y & g

% = 2301) 2. Lo +Hh 0 & _0@
3 A0+ Oag =7 200Q
il ! L eol?
. [ . [0 _ [co)
%) Revense the Reackion. hi ﬁ%”‘ ha (Y] K= £0s)
). AS0up & 250xp + Oay
2. 2 50a9) + D:.l%‘i @ 2503(8) Ks = Kix Ky
Ko lsoadiloal o [s0,)*
[504)" 17 [90)*102)

Slide - 74



15.2 The Equilibrium Constant, K
Manipulating Equilibrium Constant Expressions

The equilibrium constant, Kc, for the following reaction is 0.25 at 500K
2 PClg(g) & 2 PCls(g) + 2 Cly(g)

Calculate Kc at this temperature for: A
PCls(g) + Cly(g) < PCl; = Ke=2.0

POy + Qag & Pds
Compored o:  2Pds() & 2PUa() + 2 Ch@
Jpe feachion un queshion is feversed omd matigh By Ya.

Ke = (0.25)“' ﬁ

] {ﬁ.!ﬁ)'ﬁ
\

— —

_
o T B - X
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15.3

Using Equilibrium Constantsin Calculations
Determining Whether a System Is at Equilibrium - Q

@ = Reachion Quoliont
oh + 48 & cC+4)

Q<K
. Lo _E 0 =K
[ 9 (A1°C ] 02K
Q
K K K
Q Reaction shifts Reaction shifts
to the right to the left
— e
Q<K =K Q>K
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Addition or Removal of a Reactant or Product

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

R&?

Add Water ’ ‘ Add Water

Subtract Water " ‘ Subtract Water
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Addition of a Reactant.

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

R@ P

Shilt foom Reoctunts Fo Toodecks, | |
Kby ? "

Q- Producls
[ Reattaml's
0ddihion of Reactom LG, s Q<K
L» Shitt 1o the m'a\l‘l' . ShfYr Buends products,
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Removing an Reactant.

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

R&?P

Subtract Water ' Hmt‘[ﬂ“‘rﬁ ' ?ﬂom
Shift §aom Thoducls To ReacYom's, | 1 1
uh' 3 L T ——
~ Raten $low

o R, W

Q- {Paopucls)

[ Rencrants)
Romoval of Reactomt, @T us @7 K
L Shift fo the JeSt ... Shift Yowands ReocYols.
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Adding a Product.

Chemistry Interactive: LeChatelier's Principle - The Water Tank Analogy

RSP
1
B e
 Rencrants | ~ Phopucrs
| |
e | “ 5 7 shifr Shom Paoducts Yo ReacYons,
. R %J Nhy ?
- _dmﬂﬂi‘ﬂ_ l—) E [Prooutts
ReacranTs)
0ddion of Peoouer, @1, thas @ 7K
b Shifl to the JelY ...
Shifr Bruoads ReacYom's,
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Removing a Product.

Chemistry Interactive: LeChatelier’s Principle - The Water Tank Analogy

R& P

ReRcranTs

| | l e

L . _ 4 . 3 _} j Shfr $aom Reactoks Yo Paooucts.
| — o ™'

L e Pon. Q = LPaoouers)
[ Reacrants)
Tomoval of Froduct, @Y, Thus Q<X
b Sht o the ’H\*\\'
ShlY Tonands f«lﬁutﬁ.
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Addition or Removal of a Reactant or Product

HCNis a weak acid -
HCN(aq) + H,0(l) & H;0*+CN- Kc=4.0x101°@ 25°C
Removal of H;0* from this equilibrium will cause the [CN-] to

+~ a) Increase / c) Remain unchanged
- b) Decrease d) Impossible to determine
Q= LPuwoducks)
[ Reactomts)
Remoimg o product, @Y, Q< W
" Lr Shlt To the Hi%\\\'.
Shitt To products,
Lew)?
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154 Disturbing a Chemical Equilibrium: Le Chatelier's Principle
Addition or Removal of a Reactant or Product

HCNis a weak acid -
HCN(aq) + H,0(l) & H;0*+CN- Kc=4.0x101°@ 25°C
Addition of OH- to this equilibrium will cause the [CN-] to
«~ a) Increasey c) Remainunchanged
<« b) Decrease d) Impossible to determine

OF §iastk Jook f ooks ke O os O is neihen o produd of o Reactonl,

HENeg) + Ri0(N) € Hao' + oW
+
OR”™ = 2 M0
Net esoll is the qemova) of o product...
:un:-}na o shi%t fonoads products .. LIN']T
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