Poly-N-M ethylpyrrole: Kinetic Study.
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The kinetic polymerization study of poly-N-
Methylpyrrole doped with perchlorate anions
(PNMPy/CIOy) was performed from threetypes of
techniques: a) Microgravimetric b) Chronoamperometric
and c) Cyclic voltammetry.

PNMPy/ CIO4 was obtained pdentiostaticdly at
N,=0,5V vs Ag/Ag" in non-agueous medium of MeCN.

Takinginto acwurt that the polymerization rate, R,
(mg cm? s%), depends on both monomer and eledrolyte
(E) concentration:

Ro= K [E]*[M]° (1)
The values of readion order can be cdculated by
analysing the dfed of monomer concentration on R, at
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Figure 1.Logarithmic plot of electropolymerization rate
vs electrolyte concentration.
[ClO,]=6,510°My1,2510° M
[ClO,]=510°M,0.1 My 0.2 M
+ [ClO0,]=0.2M,04My0.6M

Slope = 1,0
Slope = 0,73 + 0.02
Slope =0.4M +0.2

constant eledrolyte amncentration and inversely.

a) From the microgravimetric data the weight of
the polymer generated was evaluated versus the
polymerization time for seven concentration values of the
dopant anions (6,5 10°, 12,5 10° 5 10% 1 10%, 2 10% 4
10" and 6 10" M) maintaining the monomer
concentration constant (0,1 M). The slopes of these linea
relationships are the poli merization rate, R, per unit area
and time and can be expressed in a exponentially or
logarithmicaly way, Figure 1 and egs (2) and (3),
respedivelly®:

Rp=K'[E]® )

Log R,=log K+ alog [E] (3)

The double logarithmic plot of the R, against the
eledrolyte cmncentration yields a straight line, from whose
dope the order of the dedrolyte readion can be
cdculated.

In this work depending on the dedrolyte
concentrations range, three slopes values were found, see
Figure 1.

In a similar way, the monomer concentration was
varied (5 10% 1 10%, 3 10% 5 10%, 6,5 10* and 8 10" M)
and the dedrolyte one remained constant (0,05 M). With
similar plots that in the former case the order of readion
of the monomer readion can be determined, egs (4) and
(5):

Rp=k"[M]° @

Log Rp=1log K"+ blog[M] (5)

From Figure 2 the readions order was 0,54.
b) Asuming that the poymerization charge density
was propartional to the dedrogenerated pdymer weight

being constant the relationship Wgyme/Weiedrolyte: the next
equation can establi shed:
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Figure 2. Logarithmic plot of electropolymerization rate
VS monomer concentration. Slope 0,54 + 0,02.

Q= K'M where k™ is the darge density per
milligram of generated pdymer, that is the darge
productivity.

Therefore: dQpq/dt=k™"dM/dt=k""'R,  (6) and

Log dQy/dt=log K""+log k + alog [E]+b log[M]  (7)

Readions orders can be obtained from Q, at different
polarization times from solutions with diff erent monomer
or eledrolyte mncentrations.

c) The storage dficiency, Qu,/W (mC mg™) can be
deduced from the charaderization voltammograns and has
to be propational to the weight of the dedrogenerated
polymer?. Similarly at the g and b) cases is possble to
establish a logarithmic relationship between the storage
efficiency and the monomer or eledrolyte mncentration
and to oltain the two readion orders.
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