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RICE Tables: Delicious, Delicious Equilibrium

Many equilibrium calculations are solved using R A\ E- tables: this is an organization method used to clearly track
what happens as a reaction established equilibrium.

: Tasty RICE
e R = Balanced (e%hoh

o | M.l‘\’\ a\ concentrations (or pressures) for each species in the reaction mixture

o C Ch‘mgﬂ in concentrations (or pressures) for each species as the system moves towards
equilibrium: everything changes stoichiometrically!

e E= €4 U"\i‘oﬁ uw™  concentrations (or pressures) of each species when the system reaches equilibrium

Note: If the amounts are given in moles BE WARY - you must convert to mola J(U\ (M).
Example: Consider the reaction 2503(g) = 02(g)+2 SOz(g)
A reaction container has an initial [SOz] of 0.020 M. At equilibrium} [SO:] =0.012 M, Calculate the value of the
equilibrium constant. R
Reaction 2503 (g) = 02(g) + 2 50,(g)
Initial concentration 0020 0)) [
Change =25 4 ¥ 4 2%
Equilibrium concentration 0.020-2y . 2x = O.0l12M_
= 0,020 - 2(0.0c000) =0,0060 M 2> X = 0,0060 M
= p.COB M ! | 5.1,
LO1[SO 0.0066) b. 6|2
K: z ’l ( C ) \ _0.0‘35 = &, 01 B
O, ODB' | S o -
[ S\Da ) | S+, ©

Now you try! Consider the following reaction: 2 CHa(g) = C2H2(g) + 3 Ha(g)

: =
A reaction mixture at 1700 °C initially contains [CH4] = 0.115 M. !—}Reﬁqgi}ljpri_g_r‘_wj, the mixture containsli[Csz] =0.035 M. |
What is the value of the equilibrium constant? -

R AcH (9 & C, H,(9) + 3K,(9)
T ©@.H5 ¢ qg

C -2 ¥ +X 4+ 3% |

E 0.15-2x X = 0;035 AIx = 3(‘@‘(:)355

= 0,108 M ’1 25

=0.115 - 2(0.035)

= 0.04SM

i CCZKJ U{i (0.035)(o0. ioS}

ECHH'JI (bo%vl
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Questionable Q: Predicting the Direction of a Reaction with Yummy RICE!

If you're given initial concentrations of hoth reactants and products, you need to calculate @ to predict the
direction of shift b€£ ore using a RICE table to calculate equilibrium concentration.

Example: Consider the reaction: 2 NO(g) = Na(g) + O:(g) K.=1.00x 10"® At 298 K, 2.25 moles of NO, 0.0749
moles of N,, and 0.0750 moles of O, are placed into a 1.50 L flask and allowed to reach equilibrium. Calculate the
equilibrium concentrations for each substance listed below at 298 K.

First, calculate Q. Which direction will the reaction shift? _] j‘?.
CNol = 2.250 mel /, = ((5oM _ [NJCOzJ _ (ooS0o ~ -3
7 [.56 L Q—- —f::ri" (L 5oy [.Ilx /o
CI\]; = o.o?“{‘?r-:u%_sc, | = 0.0900M © ' e o :
(\"\4\
onzoo?gomg‘ ~OOSOOM ‘< < Q >rXﬂLJ( fl’lp.[' 2 1-
23 7 AsoL ="

Lobg -6 < Lilg -3 More (e4ctants + each egu: [ brin.

Now you can make a RICE table! (Knowing which direction reaction shifts allows you to determine correct signs for x.)

Reaction 2 NG (3) é ,\Jz (5} + Oz (j)
Initial concentration .50 0.0500 0.6500
Change % 25 - X - X
Equilibrium concentration [.So + Z>< 0.050D — X 0.0500 ~ X

Now you can write your equilibrium expression and plug in with the values from above.
CN,JCO N
K = __13__2_-] _ (v.050p -%)

-G
- :I.ODXJO
[NeT™ (.50 + 2x\*

—
to folve Take 11”2@ fwg o{- both 570{&3

0.0500 -x 0,6500 =X = 1-006'3('-5’0*2")
e S [ OGRS R

.50 +2Zx = 0.0 + 0,00200 X

0.0485 _ o, 048Y

3.6 i — b
485 = L.OD26O X = e ot B

Fmally, what are your equilibrium concentrations?

CNO,J = LSO + 2% =1.,0M }

Final L

CN] EO] OObDL—X~OOoIbM ﬁnj’wew!u

Check yourself!

K=

(o bty 6
"HO—O";‘ = | %]0
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Now you try! Consider the reaction: 12(g) + Cla(g) = 2 ICl(g), Kp=81.9 (at 25°C).

A reaction mixture at 25°C initially contains Py, = 0.100 atm, Pg;,=0.100 atm, and P;¢; = 0.100 atm. Find the

equilibrium partial pressures of 1, Cl3, and IC] at this temperature.

'lsll-) B (PIClYL (o.loo)z l K > ® D xn will shift
e & e B & |6 .
P CPI \(Pc,} (o.100)" N 8.9 > l.oo right to make more
’ ’ products
/\/\/\—\M
Q“d> R L0+ QL) @ 2Tce(y) yth) 0,7 Olootr2x wiry
I oo o loo O. 100 .—o(oosfzﬁoo?z‘ﬁ Soqm&
= 2 -
C -x X o;;oiz PI —,PC\ = Olo=%
¥ - . X
E olob-x 0.100-x 2 E*O\OQ_QO}Z%
2 2z
SML) (che\ (o.lo0+2 x) L?giﬁtj
K = st & = = 81.9
P (?IYPQ\ (6.100 - x)
Z L ‘ [
%* S‘H-) W Hinee P@i‘i’n(l’s > check !
\JB .q ©,100 * L% ‘
(.4 Bs = TR OZ'-[(,
Vs ougs™ 83 (g, rodisy - bk
0.905 -94.05x = O.100 +2x close Qkobjl'v[)

©.805 = {1 09 x

0,808
ihe O.043%

X =

Multiple Choice Practice!
1. Ammonia and oxygen react according to the following equilibrium: 4 NHs(g) + 3 O2(g) = 2 Na(g) + 6 H.0(g).
A 2.0 liter flask is initially filled with 8.0 mol of oxygen and 6.0 mol of ammonia, and 6.0 mol of H,0 are present
when the system reaches equilibrium. How much oxygen is present at equilibrium?
LAAAAAAAAAAAAAS Attt e

a. 2.0mol 0, b. 3.0mol 0, @ 5.0 mol O, d. 6.0mol0;
. Gmal X
Edgls =3 HNH, + 30, 7 aN, + K0
T_Ozj.= g_mi& :HM 3 Ll @ (b
L 3k -4% -3Ix +2x £ O>
bmd | bx = 3IM
.o, = =3M Ralfyy T-E% 2% X
2 810 2L g el 5% =0.5

= -3 0'5)
u-1. 5 i KM xpL®= 5 mdl >



