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The acid-catalyzed iodination of acetone
CH3COCH3 (ag) + I2(ag) - CH3COCH2TI (aqg) +
I(ag) is a common laboratory experiment used
in general chemistry courses to teach the
method of initial rates. The reaction is
followed spectrophotometrically by the
disappearance of the color of iodine in the
solution.
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Acid catalyzed iodination of acetone is a
complex reaction. The rate law for overall
reaction cannot be determined from the
balanced equation for the reaction but from
experiments. When an aqueous iodine solution
is reacted with acetone in the prescence of
an acid, the yellow color slowly fades as the
iodine, I 2 , 1is consumed.

L Tre—Toa] e At 1 L Tods .
of—Aeetone————

The Acid Catalyzed Iodination of Acetone

Introduction: In thlsm$xper1ment we will be
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finding the exponential values for each part
of our rate law equation. This can be found
analytically, but to farther understand the
process we have done it experimentally.
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The acid-catalyzed iodination of acetone is a
common laboratory experiment in general
chemistry courses to teach the method of
initial rates. The overall reaction is
expressed as: CH_3,COCH_3 (aq) + I_2 (aq)
rightarrow CH_3COCH_2I (aqg) + HI (aq). The
reaction is followed spectrophotometrically
by the loss of the color of the iodine in
solution.

“ol . > 1 i ¥ . ¥
Acetonre—Tts—A—Ccomm———

the iodination of acetone is an acid
catalyzed reaction. how would change in h be
affected if the acid was not present a)
unaffected b) unable to be determined
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iodine solution reacts with acetone in the
presence of an acid, the yellow color slowly
fades as the iodine is consumed. The products
of the reaction are iodoacetone and hydrogen
iodide. The hydrogen ion is a catalyst for
this reaction. + 32 2 3 2 H (CH ) C=0 + I CH
(CH I)C=0 + HI acetone + i1odine iodoacetone +
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For my IB HL chemistry internal assessment, I
am investigating the kinetics of the reaction
between iodine and acetone with sulphuric
acid as the catalyst. My investigation
involves calculating the activation energy of
this reaction. But I also have to compare the
value obtained with the "ACTUAL' value of the
activation energy.
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The iodination of acetone is also catalyzed
by hydrogen ions. The effects of varying the
concentrations of acetone, iodine and
hydrogen ions have been studied earlier and
it has been found that the reaction is =zero
order with respect to iodine. The overall
stoichiometric equation for the iodination
is:-
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It was found that both Acetone and H+ have a

direct effect on the reaction rate of I2. The
rate law for acetone iodination is rate=
k[Acetone] [H+]. The average value of k
calculated from the three trials was found to
be about 2.32e-5 M-1s-1.
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1- For reaction Number One: Pipet into a
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beaker 3.00 mL acetone, 3.00 mL of HCl and
8.00 mL of water and into another beaker,
pipet 4.00 mL of iodine. 2- Pour the iodine
solution into the beaker containing the
acetone, HCl and water. Mix quickly. 3- Fill
the cuvet with the solution and place it in
the spectrometer.
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View Lab Report - The Acid Catalyzed
Iodination of Acetone.docx from SCIENCE 101
at Canandaigua Academy. Acid Catalyzed
Iodination of Acetone And determining the
rate of the reaction Emily
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Double acetone 2.00 0.248 1.26x10-3 7.3x10-4
+0.3x10-4 (4.1%) Double acid 1.00 0.495
1.26x10-3 7.01x10-4 +£0.14x10-4 (2.0%) Double
iodine 1.00 0.248 2.51x10-3 3.54x10-4
+0.16x10-4 (4.5%) Cool Runs 1.00 0.248
1.26x10-3 6.9x10-5 +0.3x10-5 (4.3%) Cold Runs
1.00 0.248 1.26x10-3 1.948x10-5 £0.011x10-5
(0.6%)
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THE IODINATION OF ACETONE Determining the
Rate Constant and Activation Energy for a
Chemical Reaction The rate of a chemical
reaction depends on several factors: the
nature of the reaction, the concentrations of

the reactants, the temgerature, and the
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presence of a possible catalyst.
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The iodination of acetone is acid-catalyzed:
CH_3COCH_3+1I_2...
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Where m, n, and p, are the orders of the
reaction with respect to acetone, hydrogen
ion, and iodine, respectively, and k is the
rate constant for the reaction. It has been
found that the rate is independent of the
concentration of Iodine8. Thus, the wvalues of
m, n, p are found to be9: Table 1.1 - Values
of ‘m’", ‘n’, ‘p’ Variable Value
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Reaction kinetics for the iodination of
acetone, a color changing reaction, in the
presence of an acid catalyst were studied
using spectrophotometer constructed in the
lab. These results were...
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The ketone is reversibly protonated on the
oxygen (+) by the acid in an acid-base
reaction (proton transfer). Step (2)
(CH3)2C=0+H (CH3)2C+-0OH The electrons
'between' the C-0 partly shift to form a
carbocation i.e. the positive charge 1is
transferred from the oxygen to the carbon.
Step (3) (CH3)2C+-OH + H20 CH3C (OH)=CH2 +
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In the case of the acid-catalyzed bromination
of acetone, the accepted mechanism involves
three elementary steps, shown in Figure 1. CH
3CH3 O + H CH CH OH CH3 CH2 OH CH3 CH2 Br O
Br k1 Step 1: k- 1 Acetone (Ac) (HAc+) + H k2
Step 2: k- 2 CH3 CH3 OH (HAc+) (Enol) + Br2
k3 Step 3: CH3 CH OH (Enol) (AcBr) + H +
Figure 1: Mechanism for the acid-catalyzed
bromination of acetone.*
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