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If you add 0.400 moles of each reactant to a 4.00 L reaction vessel, what is the concentration
of eoch species in the equilibrium m|x’rure’>

Ne = CPll¢T -49
CPCIL 30

There are Three concentration in the equilibrium expression
which we need 1o solve. We'll have to relate them to each

Cle L .o ofhersomehow! \r
Initial condition

Specieg | [Imtiall A

wn

Let "x" equal the change

P C\ O X |O0+X = in concentration of
> phosphorus
P U 2 O:‘wmol - 0,100 — X 0.100 ~X pentachloride!
JOU L

(o 6{:{”‘32:‘01 = 0,100 [=X| 0,100 =¥

Substitute (Equilibrium) expressions into the Kc equation ...

( )0 L) C7 If we can solve this equation for "x", we can
' ' |
(0 100 ~ ¥ )(o |00 — x) find all the concentrations we want!
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X 3 The QUADRATIC EQUATION:
- Iq
(0.100-¥%)(0.100-¥) O\jk,LJf\ox&CﬂO
Y :H‘](o.loo—x)lf1 ) R I
\I/(a—loyl': o -Vab+b e ~ -Hee
L
X:‘W(o.ol—o,luow—\ﬁ'L) “
L A Each quadratic has two solutions (see the
N — o,HMf~— T.§x +1 7 X +/- part of the equation), but only one of
o = o U§ - 0. X 49 X z them will be the correct chemical solution.

(=0.49 b=-lo:d  a=H9
10.% 1 Al (—10.8)2=H (H9) (0.49) 0.t N20.6

K= ‘ = -
2(49) A

- 0. S - 0.06% C] One of these answers will be chemically
% 0.1 7 0__—f R impossible! Let's check!

The x=0.157 solution causes the concentrations of both phosphorus trichloride and
chlorine gas fo go negative. This isn't possible (conservation of mass says we can't
use more material than we have), so the correct x must be x=0.0639 ...

-
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We can find the concentrations we're asked for by
plugging x=0.0639 intfo our (Equilibrium) expressions we
devised at the beginning

Lrii = \Lt‘0.0éq M Pllg

[:\0“,)}1 T 0.100-
[lez_’l — O.,lvo Y -

>

S(Jecf-ég [:EQU; I'(orl.wht(
PC\ ¢ |OxX = X
Pz | o.100-y

(e

o,loo—7(

Final check: The value of Kc was 49 ... which means that we expect more products than
reactants in our equilibrium mixture. That's consistent with the concentrations we

calculated above, so our math is probably good!



A

" An 8.00 L reaction vessel at 3900C is charged with 0.850 mol of nitrogen and oxygen
gases. Find the concentration of all species at equilibbrium,

Nytg) + Oyly ) == 2 NO(4)7Kc=0.023

0,50me| NV A/O]l
0,450 my] O K =L - 0,013
Cv, 300,

$.00L As before. we need to reduce the number of variables..
Initial conditions... A [C | L ]
c r
Species| LImhie) R i Let "x" equal the loss

O.,%Somo] _ 0.1062C—X in concentration

/\/fL <,ool 2010628 = A of nitrogen gas...
Oa 2200 o 10005 |-¥, [0:10626 X

N O O [+ LXK
( 2\( ‘)7- We'll need to solve this

= 0.01273 equation for 'x" to get
(O 10618 \t)(o |061§—\l) our concentrations...




e ( 9 )’2_ This is a quadratic! But we have
X = 0.0|23 Otheroptions to solve this equation...

(0.1062¢ =% )(0. 06 2s-Y)

3 L Since the entire left side is a squared term and the right
(5 _ V; ol1l73 is just a number, let's fake the square root of each

_ 2 side!

N (0.10625 =) Species |Lequihbriom)
'Z,\L _ O,I]OQOSB()gl /\/(L 0. 10625 —X
0.10625~X Oa

Q\L,_O_“oqog%g|(o.|u(,z<—x) - 0.1067€-x
'Lx:o.oll7‘6369§—O-"‘)C'IOSFS“)x LK

2109083651y = O. 01 %3895
Y = 0.00SS €12943

Now, plug intfo the (Equilibrium) expressions to find concentration...

Crvg Y= 0.10628 -¥=|0.10lMm Ny
CO 'X-.O 1061S =X =-\0. \OI/V\C).L

< 7 _\lo.0lI TN NO
Cvo VT X




