AP Chemistry

CHEMICAL KINETICS CHAPTER 12

Rate Laws from Experimental Data: Initial Rates Method

17) The reaction

2NO(g) + Cla(g) — 2NOCl(g)

was studied at —10°C. The following results were obtained

o

P

i9) The reaction

[T(ag) + OCl™(aq) — 107 (ag) +\Cl ™ (aq)

was studied and the following data were obtained:
where N
A[Cl, y
Rate = —ﬂ [OC17 ], [nitial Rate
ar [I"]o (mol/L) (mol/L) (mol/L - s)
i l ol s ' 0.12 0.18 191 % 1672
[NOJg (mol/L) [Clz]g (mol/L) (mol/L - min) & 0.060 0.18 3.95 x 107"
5 _ 3 0.030 0.090 9.88 x 107°
5 0.10 0.10 0.18 4 0.24 0.090 7.91 x 1072
0.10 0.20 0.35 -
3 2
e 0.20 L.45 a. What is the rate law?
' b. Calculate the rate constant.
a. What is the rate law?
b. What is the value of the rate constant?
f‘\! s
18) The reaction 20.\The decomposition of nitrosyl chloride was studied:
A7 (aq) + 5;057 " (ag) — Ix(aq) + 2504 (aq) 2NOCl(g) = 2NO(g) + Cly(g)
w?]s studied at 25°C. The following results were obtained The following data were obtained where
where
2- A[NOCI
Raie = 250 71 Rate = ~ =00
Ar At
T 5:042" 1o Iriitial Rae | [NOCll, Initial Rate
(mal/L) (mol/L) (mol/L - 5) (molecules/cm?) (molecules/cm” - s)
-0mse - 0.040 12.50 x 107® B 30x 10 T St
2, 0.040 0.040 6.250 % 1076 Z. 2.0 x 10'6 2.66 % 10*
3,| -0.080 0.020 5.560 % 1076 3./ Loxio® 6.64 x 10°
Y.l 0.032 0.040 4.350 x 107 gJ 2D x 10 i
5. 0.060 0.030 6.410 X 107

a. Determine the rate law.
b. Calculate a value for the rate constant for each experiment
and an average value for the rate constant,

a. What is the rate law?

b. Calculate the rate constant.

¢. Calculate the rate constant for the concentrations given in
moles per liter.
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