INITIAL RATES METHOD

- To determine the rate constant and reaction orders in a reaction, it's possible 1o
monitor the rafte of a reaction starting from fime zero to a short time later where the
concentrations of the reactants haven't changed much. In other words, we look at

the INITIAL RATE.

- To determine the rate constant and orders, we need to perform several experiments - one
for each order to determine and one baseline experiment to determine the rate constant,

Example:

A+|3%C+D
o= R TRICE

.. we want to find the rate constant 'k', and the orders 'q' and 'r'.

o | LK) [R] Rate Lie[c,!\:(

A oNS6| o-\150 Baseline experiment

¢ Double (A) to find
7 lo.,300 | 0,150 o
Double (B) to find
B 0.0 O .300 .




A LAJ
Trial [ P\] [: E] Rate vy
dl 0.6 ©-\50 0.0016875
/L 0, 300 o, \S$0 0.0033750
3 5.150| O .3 00 0.0067500

Baseline experiment

Double (A) to find
q

Double (B) to find
¥

T ¢ ... SO how do we use the data above to find
[{o‘)(e - /VQ [/’( ] [ \3] out the values of 'k', 'g', and 'r'?

We observe that in the second ftrial ((A) doubled), the rate has doubled!

(24EA1)b = 2% Rate j s0q=1

We observe that in the third frial ((B) doubled), the rate has quadrupled.

(24181)" = % Rafe so =1
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Now, we'd like to know the value of 'k'. Solve rate law for k',

Rate= kb (AITBT

f= Rote Plug in each set of data to this
Eﬂ:\f_\g]’* equation and calculate 'k'!

Trial [ P\] E I?B:( Rate ﬁiﬁz Calculated k'
A | 0S8| 6-\50 | 00016875 | o, 500

7 lo.300 | 0.\50 0.0033750 0 .500

B 5.\50| O .300 0.0067500 0,500

The average of these calculated k' values equals the rate constant.
(For real data, expect some experimental error in these numbers!)

Qote=0.500 (AT BT




THE IODINE CLOCK REACTION

Reaction under study in

2~ - 2
SZ O% + 2 _,[ > 2« S 0L1 T I?- Experiment 13

How do we monitor this? |IODINE ( X,) will form a complex with starch, forming an
intfense BLUE COLOR.

IT would be nice to DELAY the formation of blue color (somehow) until a certain amount
of iodine had been formed!

We can delay the formation of blue color by using a FAST side reaction to consume
iodine as fast as it gets formed. Thiosulfate ion reacts with iodine quickly.

T, + ’LSLO;‘“% LT +S, Dg

When all of the thiosulfate ion is consumed, the reaction vessel will contain iodine
and turn blue. At that point,
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