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

Start with the equiilibrium expression:

kc_ ~ L‘| 7 -l [ Pu g] Y These concentrations are all

EQUILIBRIUM concenftrations!

- SPECIES INITIAL A EQUILIBRIUM
CONCENTRATION CONCENTRATION
O M0Oms\
PC’\E qoor ~Odoom |~ X O.lp6—X
C \ OMOOmol
1 SooL ~Odoom | — X O .100 — %
I°Cl¢ O n + X X
[ f)u S] | (X) To solve the problem, we need

L{ C,/ to solve this expression for

[:p(,\s—,l L Cly ] - (0.100-%){0.)06-%) - X!

Rearrange the equation to make it easier to solve. In other words, fry fo isolate X' if
possible.
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(X) This equation is a QUADRATIC EQUATION:

:L{C/ 7 -
(o.100-%){0.100-¥) o tbyx +¢ =0
* -4
- _ _ _i.- 'L-___ o
(0.two-~y )% 19 ?(‘__ b T ’\f'](] Yo
Lo

= HY9 Co.lua—?‘-)q“

(a\—ko)q‘: a'L- Lok + koL Each quadratic equation has TWO
2 solutions. However, only ONE of the
X = U9 (o. oo —0.LOO R+ K ) two solutions makes chemical sense!

« = 049 — 9 U

O = 4Gy —10.%x+ 07
a=H9 b=-10.9 ¢z0H49

x= 10.g EN(06)=~H49) (oM7) _ 10.%F N10.6

—

1L (49§) 98

x:% ok 0.0639

/t This value for 'x' results in NEGATIVE concengtrations for both phosphorus
frichloride and chlorine gas at equilibrium. This is not physically possible, so
we throw out this solufion.




Initial AN Equilibrium
Crely)| morlacloo | — X 0.100~ X
Cend| St | =% | oneo-x
Cregll O + X X

Y.< 0.,06%7 M

U Py = 0006 -x=0.0361 M X uy,00l = . 0HY wl Pl

CC] = 0006-%=0.0361 M xu,ool = ludmol Cly
Chell= X =0,0637 Mxtool =256 mil Pl

Concentrations

at equilibrium — (I\\Iumber of moles in reaction

vessel at equilibrium

Quick comparison of initial and equilibrium states:

PCly 0, 1UUmel LI}

O, 4o = |
0.400 mo) Cly > | O 14U msl Cly

0 v/ \ PclS KC:L'lq O,LS Gmul Pcls

INITIAL STATE EQUILIBRIUM STATE



