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212 can be given by combining Eq. (3) with Eq. (4) and used as a working curve
for chronoamperometry. In this way, 12 can be determined from the working
curve after measuring /c and /1, and then the value of the electrode reaction rate
constant £ can simply be calculated from the slope if ¢ (a given concentration of
SDS) and ¢ are known. Both /¢ and /1, were measured at £ = 17 ms where Ic/I1, >
> 1.5, and the rate constant k was calculated to be (1.07+0.10)x102 dm3 mol-! s—1,

Fig. 4. Chronoamperometry plots of CBZ at the [BnMIM]PF/CPE in the absence (a)
and the presence (b) of 0.40 mM SDS.

Electrochemical reaction order. The cyclic voltammetric behavior of the
oxidation of different concentrations of CBZ at the [BnMIM]PF¢/CPE in the
presence of SDS was examined. In the given concentration range, it was found
that the logarithm of the peak current, I,,, depended linearly on the logarithm of
ccBz- The linear relationship equation was log Ipy = 22.261 + 0.9519log ccz
with a correlation coefficient (R) of 0.9958. The slope close to 1 implies that the
electrochemical oxidation of CBZ obeys first-order kinetics with respect to CBZ.55

Electrochemical determination of CBZ

Optimization of the operational parameters of differential pulse voltam-
metry. Differential pulse voltammetry (DPV) responses are markedly dependent
on the parameters of the excitement signals. Therefore, optimization of the pulse
width and amplitude, and the scan potential increment was performed. The de-
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pendence of the oxidation peak current on the pulse amplitude was examined in
the range 10-85 mV. Between 10 and 75 mV, the variation of the peak current
with pulse amplitude was linear one, above 75 mV, the peak current remained
almost constant. Thus, a pulse amplitude of 75 mV was chosen to improve the
sensitivity without distortion of the peak. Using a pulse amplitude of 75 mV, the
pulse width was varied in the range of 0.01 to 0.035 s. It was found that between
0.01 and 0.02 s, the peak current increased linearly with increasing pulse width,
above 0.02 s, the variation of the peak current with the pulse width remained
almost constant. A pulse width of 0.02 s was applied. In addition, using a pulse
amplitude of 75 mV and a pulse width of 0.02 s, a scanning potential increment
of 6 mV was found to develop a well-defined peak and a higher current response.

Differential pulse voltammetry of CBZ. The DPV behavior of 0.10 mM CBZ
at the [BnMIM]PF¢/CPE in the presence of 0.40 mM SDS and 0.10 M aqueous
PBS solution under the optimal experimental conditions (amplitude of 75 mV,
pulse width of 0.02 s and scanning potential increment of 6 mV) is shown in Fig.
5. From the curves in Fig. 5, it can be seen that CBZ itself showed a weak DPV
response at the CPE in the absence of SDS, but the electrochemical response was
greatly enhanced using the [BnMIM]PF¢/CPE in the presence of SDS. The expe-
rimental result is in quite good agreement with that of CV.
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Fig. 5. DPV 0f 0.10 mM CBZ at the CPE in the absence (a) and the presence (c) of SDS, and

at the [BnMIM]PF4/CPE in the absence (b) and the presence (d) of 0.40 mM SDS.
Accumulation time 160 s.
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The relationship between the anodic peak currents for CBZ and its concen-
tration were investigated at the [BnMIM|PF¢/CPE in the presence of SDS. Linear
calibration curves were obtained over the range 7.0 pM—0.70 mM in 0.10 M PBS
solution (as shown in Fig. 6) with a linear fitting regression equation of /,, (LA)
= 3.337 + 161.11¢c, where ¢ is in mM, with a correlation coefficient (R) of
0.9959. The detection limit defined as a signal-to-noise ratio of 3 (S/N = 3) was
0.98 uM for CBZ under the optimized experimental conditions.
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Fig. 6. The relationships between peak current and the CBZ concentration for
CBZ oxidation at the [BnMIM]PF4/CPE in the presence of SDS.

Interferences and reproducibility

The influences of various possible interferents were also studied by anal-
yzing a standard solution of 0.10 mM CBZ in the presence of 0.40 mM SDS. The
amount of the foreign species tolerated was that which caused a change in the
responding signal of £5 %. The interferences of some metal ions and organic
compounds were examined. The experimental results showed that 1000-fold of
the inorganic ions K, Na*, Cl-, NO3~ and SO42-, and 100-fold of glucose, sac-
charose, urea and tartaric acid did not affect the CBZ currents response.

In order to inspect the reproducibility of the electrode, ten sequential deter-
mination were made using the same electrode in the presence of 0.40 mM SDS,
almost the same results were obtained. A relative standard deviation (RSD) value
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of about 3.6 % was obtained by measuring the oxidation peak current for CBZ
electrochemical oxidation with CV. The experimental results showed the good
reproducibility of the modified electrode.

Sample determination

The proposed determination was successfully applied in the determination of
CBZ in commercial pharmaceutical samples. A 1.0 mM CBZ sample was pre-
pared in ethanol solutions, and 0.10 mM CBZ samples were analyzed using the
proposed method. An acceptable reproducibility with a relative standard devia-
tion (RSD) of 1.40-2.13 % was obtained for six parallel measurements. The de-
termination was performed by standard addition. In addition, the recoveries based
on this method were in the range of 101.2-103.7 %. The result indicates that the
proposed determination could be used as an effective electrochemical determi-
nation of CBZ in commercial tablet samples.

CONCLUSIONS

In this work, the electrochemical behavior of CBZ in the presence of SDS at
a [BnMIM]|PF¢/CPE was investigated. It was found that the oxidation peak
current of CBZ remarkably increased at the [BnMIM]PF¢/CPE in the presence of
SDS. The results indicated that the electrochemical responses of CBZ were faci-
litated by SDS and the ionic liquid [BnMIM]PFg. The electrochemical kinetic pa-
rameters were also determined. The proposed method is simple, rapid and inex-
pensive, which was demonstrated by its application in the determination of CBZ
in commercial samples.
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VcnuTuBaHo je eIeKTPOXeMHUjCKO IOHaIame U MOTyhHOCT eneKTpoxeMujckor oapehuBama
kapbamasenuna (KBZ) Ha enexrponu ox yribeHUUHE IacTe Koja je Moau(HuKoBaHa XUIpo(hoOHOM
joHckoM TeuHomhy 1-Oem3mn-3-MermmMuaason xekcadiayopodocparom ([BnMIM]PF/CPE), y
MIPUCYCTBY HaTpujyM-nonenmwi-cyiadara (SDS). oOpo neduHUCAH U OCETIHUB CTPYjHU MUK OKCH-
nauuje KBZ je 3anaxxen na [BnMIM]PF¢/CPE y npucyctBy SDS y docdarrom mydepy BpeaHocTu
pH 6,80. Bucuna crpyjuor muka y npucyctBy SDS je Ouna 3natHO Beha Hero xajga oH HHje OHO
npucyTaH Ha enektonu. IlpernocraBibeno je na u SDS u [BnMIM]PF 3nauajHo nosehasajy Op-
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3uHY enekTpoxemujcke okcupanuje KBZ. Kunernuku napamerpn okcunanuje KBZ va [BnMIM]PF4/
/CPE y mpucyctBy SDS cy onpeheHn U XpOHOKYJIOHOMETPHjOM B XpoHOamIepomerpujoM. Hakon
ONTHMH3ALMje eKCIePUMEHTAIHIX MapaMerapa Hpe/UIoKeHa je HOBa eJIeKTPOXEMHjCKa METo/a
onpehuBama KBZ. Okcupanyionu muK je 3aBUCHO JIMHeapHO on KoHietpanuje KBZ y omcery on
7,0 uM o 0,7 mM y3 rpanuny aerekimje ox 0,98 uM (oaHoc curHana u myma je 3). PenatuBHa
cTaHjapAHa AeBHjanuja oxpehuBama y pacteopy 0,10 mM KBZ y 6 ekcnepumenara je n3HoCHIA
ox 1,40 mo 2,13 %. Ilpemnoxena MeToza je npuMemeHa u Ha oapehuBame KBZ y y3o0pky xomep-
UjamHuxX Tadiera.
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