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RICE Approximations: Simplifying the Math

Sometimes RICE math can get complicated. Let’s try an example!

1. What are the equilibrium concentrations of each chemical species in a 0.15 M solution of HCN at 22°C?

2 HCN(ag) = H'(ag) + CN(aq) K.=4.9x 10720 at 22°C
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But wait! You should neveractually have to use the £ U"’ld 'f\a‘{'tC, equatlon on the AP Chemlstry test. (Mastering
Chem, however, is a different story... ;D) o

But how can we solve a problem of this type without doing piles of math?
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There are two common problem types where this approximation is valid: e Le
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a. Very Sm all K values (where K < 107 or Initial Molarity = 1000 x K) when starting from
reactants: in this case, barely any products will be made. 1)4,%; K < L_ vea ot'ﬁnf;fj i Kal

b. Very [ afg (4 K values (where K > 10°) when starting from products: in this case, barely any

reactants will be made. \Jant £ 27 L ?rao\hc‘«!rsfj iﬂ]%ﬁq
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Note: The assumption about x being negligible only works when x is less than 5 7‘ of the initial concentration, so you
can check the validity of your assumption after solving for x!

Let’s try that first problem again, this time using the “x is negligible” approximation.

1. What are the equilibrium concentrations of each chemical species in a 0.15 M solution of HCN at 22°C?

HCN(aq) = H*(ag) + CN"(aq) Ke=4.9x 10710 at 22°C
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2. Forthe reaction N;04(g) = 2 NO3(g), which of the following conditions allows you to conclude that the change
in concentration, x, is negligible? (Multiple correct answers! .
gligible? (Multip ) Sjmr{_mg W/ ftactants

and, K, < 1.0

a. Ataconstant temperature, [NO2]=1.0M and K.=4.0x 107,

At a constant temperature} [N;04] = 1.0 Mjand K. = 4.0 x 1077,

NN

c. At aconstant temperature, [N204] = 1.0 M and K. = 4.0 x 10°.

@ At a constant temperature,[NO;] = 1.0 Mland K. = 4.0 x 10°.

Pt OAIA kf
L—)S‘\'a '\m; LJJ ?r q“: Kc»\.o



158 ﬁlo\
7.5k

=045 M

30 S ey
3. Consider the equilibrium reaction: I»(g) = 2 I(g), where K¢ =5.6 x 1072 Ef‘ 1.58 moles of of I;(g)’are placed into
3.5 Ljreaction vessel, what are the equilibrium concentrations of the reactant and the product?

Iz(j) = d I(j\

~ r3 27
0.45 ¢ 131 (2x) x 1% . 5.6e-12
% 2% ¢ LL] oM-x ©42
HS - % bt | 2
0 2% K, 0.45 X:\J?o.qsﬁ(s.(.r:'lz-)

E Iﬂe{ D45 -x 'x =t3e-Fm
LI = 2x = 2(294¢- =m
ei g ( N }) . CL\&CK ﬂ?PNx';mqﬁtl\.' X 45'2,?

Checke K 1 Me-3
___._@&_s Xxlop = ©,0002 4
v 4

| 0.MS

(Lte-&) 5 ,l');/

e . %

o.45 ’ (9 10 What if x isn’t negligible??
The Perfect Square: if keeping “—x” is necessary, see if the problem is a perfect S‘j vele and thus easy

to solve using delicious algebra.

Example: Consider the reaction: Ha(g) + 12(g) = 2 HI(g), K, =64 (at 25°C). A reaction mixture at 25°C initially
contains Py, = B, = 0.20 atm. Find the equilibrium partial pressures of H, 15, and HI.
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