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EXAMPLE: Calculate the grams per liter of silver(i) chloride (AgQCI) in a solution that is at equilibrium
with solid AgCI.

AgClLis) = Ay las) « (17 lag) j Ke= 14077

- —1
A" K= TASITa )= Lgyin "
L0 o \[—/\Assign a variable,
A 'x', fo equal the

LA gﬂetieg [Iwh\&] i & EE‘\\’\\'\O”W“] crlwongein
PrgC\ concentration of
A 9 1 O +X A silver(l) ion...
Ak O + X X
+ - -~ —lo R~ Each time we make a silver(l) ion, we also
[ A 3 [: ” j B | Y ¥ ]’E make a chloride ion. (In the chemical
_ - equation, there'sa 1:1 ro’rio of silver(l) to
[*) (X) = \,Y}ND chloride)

X T \.3"|\£’D_S; CPI& J=(¢-) =1 AUxId /h

The concentration of dissolved AQCI EQUALS the concentration of either silver or Chloride ion

(which we know)... Equivalent +
]: H [u 213y 10‘5 m()l 143,36 /Jfﬁ (| oqéjé\:wigz’rrc?’rion
5 Assolved ! EjA A =10.00) 75/ of 1.9 ppm

L— mol Frg L | (parts per million)

Equal fo mg/L for
dilute aqueous
solutions!



PC\BCQ) + C"Z_({f)ii PC\S (35 K(,: 49

If you add 0.400 moles of each reactant to a 4.00 L reaction vessel, what is the composition of
These concentrations are

the equmbrlum mixture?
C} molar concentrations

E PL 3—; i( | 11 AT EQUILIBRIUM!

Initial conditions

Specles Tnitial A Eq\,s;;\ﬂl'\m\
P52 5 vom| | Ovo—x  fevedeteen
in concentration
an O;T'%Oontl =O.100 M| — Y 0100 =X Jcr)r;‘cr;rl\;isgg!orus
Py S @, LK X
E P() S] | X To solve the problem,

= 1’| 9 we must solve this

EPC|3—jiC|1J (O\UO })(OIUO‘-K) expression for 'x’




= This equation is second order in 'X'. ... or in

X “1(g other words, it:s a QUADRATIC EQUATION:
: 2
(O"Do'ﬁ(OﬁUO“ﬁ) O oy 20
b Y9 “la-{:/\fb""-”(a(.
Y b
[Ov0-1) - -
QO

T
N = L\ ¢ ( 0.100 ”*) Each quadratic has two solutions (see the
(a-Y% ) 1_ O\l ~Y ok L +/- part of the equation), but onlu one of
them will be the correct chemical solution.

¥ = 4 (0.0100= 0.200%+ ¥¥)
v= 049~ f.¥y+ W

O' 9, "\(/ {O (z\f. ¢ b(? X'L k&~ Quadratic form!
hﬁk;i’lq L = ~\0.%¥ ¢ = 0.49

N L S A R G RN T 52 (Y
2(ug) 9%

N < O><w‘ 0.0673%9

Th|s value of 'x' is CHEMICALLY impossible, since it would cause the
concentrations of chlorine and phosphorus frichloride to be negative!
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SPQC\.CS T tia) A Eq\,s];\ofl'k/n

O. YO0 my
PC\B bl'oon‘L‘l 20,100 m H,_X O.IUO_}(

0. 400 mo) Nz 0.0639
PC\S @, 4 K
MOLAR CONCENTRATIONS MOLESf\T EQUILIB UM
(oLl | = 0vo-x = 0,036 M GU.00L = O,UM i

[C\&:moo—*: 0,036 M yu,00l 7 h.tutu vl Clg
Copt s x = 0,068 M v Hool = 0,156 ma Ol

Comparison of initial state and equiilibrium state:
O Y00 al Pus O, IUY ;o PC|3
0.400 md iy 0.4 wo| (1,

O wmyl PC{S O. LSL mel PC\S

N/




A

2. An 8.00 L reaction vessel at 3900C is charged with 0.850 mol of nifrogen and oxygen
gases. Find the concentration of all species at equilibrium.

Nytg) = Oply ) T= 2 NO(g) Ke=0.0123

P
N 20,0113 = LyO)

TNy 3 C0q ]

Soecies CTedial |

A

Cequil)

No [ 2500 0.00628 [ =Y | 0.10628 -
0 | Z52m.ouogas |— Y | O.10618Y

VO O

/¥

Ly

To solve this, we must express all three
concentrations in ferms of a single
variable.

We let 'x' equal the
change in concentration
of nitrogen gas.

Tip - try to pick X' to
be a change in
concenatration of
a species with a
coefficient of '1'...

(N (1*)1

Ty 3000 | (o00628-%) (0-10628 %)

We need to solve

= 0,018 | this expression

for 'x’
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(1*)1

T 0,013
(00625 =% ) (0-10628 )

| 2

(1 *) . You can solve this equation with the quadratic

/\ a2 "'\/ O.,0\123 equation, or you can take the square root of
(OND6LE =X ) both sides ...

Lﬁ/ = 0.1V 0408365
O NDLLEY

14 = (0.110408365)){ 00626 %)

\K.OB:“.)O”_E(])«‘: 0,106 =X Now, use X' to solve for the
concentrations!
19,0339269 ¢ = 0.10672¢ Species |Cequill

Y T0,0085¢22 943 N~ 0.10625 ~¥
O« O.10618-%
Ny 040625 % =]0. 16{ M ¥, N O 2 4
Oy - 0.0615-% < P 1u{Mm 0,
ND T LY -0, 01\ m nND




