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Abstract: The electrochemical behavior and electrochemical determination of
carbamazepine (CBZ) at a hydrophobic ionic liquid 1-benzyl-3-methylimida-
zole hexafluorophosphate ([BnMIM]PF) modified carbon paste electrode
([BnMIM]PF4/CPE) in the presence of sodium dodecyl sulfate (SDS) were in-
vestigated. A well-defined and sensitive oxidation peak was observed at the
[BnMIM]PF4/CPE in the presence of SDS and a 0.10 M phosphate buffer solu-
tion (pH 6.80). The oxidation peak current of CBZ increased significantly at
the [BnMIM]PF¢/CPE in the presence of SDS compared with that in the ab-
sence of SDS at the carbon paste electrode. It suggested that both SDS and
[BnMIM]PF4/CPE show an obvious enhancing effect on the electrochemical
oxidation of CBZ. The electrochemical kinetic parameters for CBZ at the
[BnMIM]PF4/CPE in aqueous SDS solutions were also determined by chrono-
coulometry and chronoamperometry. Finally, the experimental conditions were
optimized, and a new electrochemical method for the determination for CBZ
was established. The oxidation peak current was linearly dependent on the
CBZ concentration in the range 7.0 uM to 0.7 mM, with a detection limit of
0.98 uM (signal to noise ratio, S/N = 3). The relative standard deviation for six
determinations of 0.10 mM CBZ was between 1.40 and 2.13 %. The proposed
method was applied in the determination of CBZ in commercial tablet samples.

Keywords: carbamazepine; sodium dodecyl sulfate; ionic liquid modified car-
bon paste electrode; electrochemistry.
INTRODUCTION

Carbamazepine (5H-dibenz[b,f]azepine-5-carbox-amide, CBZ, structure pre-
sented in Fig. 1) has been extensively used in the treatment of epilepsy.! Now it
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is considered as the most frequently prescribed front-line anticonvulsant in com-
plex partial seizures.2 Due to its clinical importance, many analytical techniques
have been developed for its determination and also its metabolite in biological
fluids (plasma, urine), including high performance liquid chromatography
(HPLC),3#4 HPLC with an electrochemical detector, liquid chromatography with
mass spectrometry (LC-MS),® gas chromatography,’-8 capillary electrokinetic
chromatography,® mass spectrometry,!? chemiluminescence,!! spectrofluori-
metry!2 and spectrophotometry.!3 Electroanalytical techniques bring with them
important advantages, such as high sensitivity, relative simplicity, low costs and
portable field-based equipment. They therefore offer interesting alternatives to
replace the methods that are currently in use. Voltammetric and polarographic
methods have been reported for the determination of CBZ. These included
polarography in which the electrochemical reduction of CBZ at a mercury drop
electrode was studied,!#15 potentiometry with polymer membrane-based ion-se-
lective electrodes,!® more recently, described by Garcia et al.l7, the determina-
tion of carbamazepine in pharmaceutical solutions using differential-pulse ad-
sorptive stripping voltammetry and the oxidation properties of the molecule with
different modified and the unmodified carbon electrodes. Thus, Rodriguez et
al.18 studied the electrochemical behavior and determination of carbamazepine
on glassy carbon electrodes and microelectrodes. Teixeira et al.!9 described the
voltammetric determination of carbamazepine at a multi-walled carbon nano-
tubes (MWCNTs) film-coated glassy carbon electrode (GCE) and Jaldappagari et
al.20 investigated the electrochemical behavior of carbamazepine (CBZ) at a ful-
lerene-Cgp modified glassy carbon electrode. However, its electrochemical be-
havior and electrochemical determination at an ionic liquid 1-benzyl-3-methyl-
imidazole hexafluorophosphate modified carbon paste electrode ([BnMIM]PF¢/
/CPE) in the presence of sodium dodecyl sulfate (SDS) has, to the best of our
knowledge, not been reported in the literature.

N

A

0 NH, Fig. 1. Structure of carbamazepine.

Recently, the application of room temperature ionic liquids (RTILs) in the
fields of analytical chemistry and electrochemical biosensors has attracted much
attention. Ionic liquids (ILs) are composed of an organic cation and either an
organic or an inorganic anion, preserved in the liquid state over a wide tem-

2012 Copyright (CC) SCS
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perature range.2! Due to their specific physicochemical characteristics, such as
high chemical and thermal stability, good ionic conductivity, negligible vapor
pressure and wider electrochemical windows,22-27 RTILs have been used as a
new modifier on the surface of electrodes or binders to make a carbon ionic
liquid electrode (CILE). For example, Safavi et al.28:2% fabricated an ionic liquid,
i.e., octylpyridinium hexafluorophosphate (OPFP), modified carbon paste elec-
trode and investigated the electrochemical oxidation of some phenolic com-
pounds. Zheng et al.39 fabricated an ionic liquid, i.e., 1-pentyl-3-methylimida-
zolium bromide modified carbon paste electrode and investigated the voltam-
metric determination of rutin. Liu et al.3! reported a CILE constructed of gra-
phite powder mixed with the ionic liquid 1-butyl-3-methylimidazolium hexafluo-
rophosphate (BMIMPFg) and the electrode had an increased sensitivity of the
response toward potassium ferricyanide. Sun et al.32-34 also combined butyl-
pyridinium hexafluorophosphate (BPPF¢) with graphite powder to fabricate an
ILs modified electrode and applied it in the electrochemical determination of
different inorganic, organic and biomolecules.

As a continuation of previous work,35-38 in this study, the hydrophobic ionic
liquid 1-benzyl-3-methylimidazole hexafluorophosphate ([BnMIM]PFg) was
used as a modifier to fabricate [BAMIM]PFs/CPE and the electrochemical be-
havior and electrochemical kinetics of carbamazepine (CBZ) at [BnMIM]PFg4/
/CPE in the presence of sodium dodecyl sulfate (SDS) were investigated.

Surfactants are a kind of amphiphilic molecule with hydrophilic head on one
side and a long hydrophobic tail on the other. They can be adsorbed at an elec-
trode surface and alter the properties of the electrode/solution interface and
subsequently influence the electrochemical processes of electroactive spe-
cies.3940 Now surfactants are extensively used in the fields of electrochemistry
and electroanalytical chemistry.4! Hu and coworkers successfully employed
surfactants for the analysis of some biomolecules,*?43 and found that the elec-
trochemical responses of the analyzed compounds were remarkably enhanced in
the presence of the surfactants. Moreover, they proposed a synergistic adsorption
mechanism to interpret the enhancing effects of the surfactants. For example,
surfactants might combine with the substrate in certain forms and strengthen their
adsorption on the electrode surface, which facilitated the electron or the sub-
stance transfer between the electrode and the solution.*+47 Kaifer colleagues
reported significant changes in the redox potentials and peak currents of methyl
viologen in a sodium dodecyl sulfate (SDS) micellar solution.43:49

In the present work, the oxidation peak currents of CBZ were found to
increase greatly at [BnMIM]PFg/CPE in the presence of SDS compared with
those at bare CPE and [BnMIM]PF¢/CPE in the absence of SDS. The experi-
mental results indicated that both [BnMIM|PFg and SDS can greatly enhance the
electrochemical responses of CBZ. Simultaneously, a quantitative electroche-
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mical determination method was developed which was successfully used to de-
termine CBZ in commercial samples.

EXPERIMENTAL
Apparatus

All electrochemical experiments were performed using an electrochemistry workstation
CHI660A (CH Instrument, USA). The working electrodes were a carbon paste electrode (CPE)
and a 1-benzyl-3-methylimidazole hexafluorophosphate ([ BnMIM]PF¢) modified carbon paste
electrode ([BhAMIM]PF¢/CPE). A CHI115 platinum wire and a CHI150 saturated calomel ele-
ctrode (SCE) served as the auxiliary electrode and reference electrode, respectively. All po-
tentials measured and reported in this work are versus a SCE.

Reagents

Carbamazepine was manufactured by China Drug and Biological Products Testing Orga-
nization and was used as received without further purification. Carbamazepine tablets were
from FuDan FuHua Pharmaceutical Corporation (Shanghai, China), 1-benzyl-3-methylimida-
zole hexafluorophosphate ([BnMIM]PF) from Chengjie Chemical Reagent Ltd. (Shanghai,
China, purity 99 %) and sodium dodecyl sulfate (SDS) from Beijing Chemistry Factory (Bei-
jing, China, analytical grade). All solutions were prepared using deoxygenated and doubly
distilled water. All other chemicals were of analytical grade and were used as received.
Preparation of CPE and [BnMIM]PF ¢/CPE

The carbon paste electrode was prepared as follows: 1.50 g of graphite and 0.50 mL of
paraffin oil were mixed in a mortar to form a homogeneous mixture. The mixture was pressed
by hand into the end cavity of a polytetrafluoroethylene (PTFE) cylindrical electrode body
and the surface was polished on a piece of weighing paper.

The BPPF¢/CPE was prepared as follows: 0.50 g of [BAMIM]PFg4 was first dissolved in
2.0 mL of DMF, and then added to 1.50 g of graphite powder in a mortar, ground until the
DMF had entirely volatilized, and finally mixed with 0.50 mL of paraffin oil in the mortar.
The mixture was pressed by hand into the end cavity of a PTFE cylindrical electrode body and
the surface was polished on a piece of weighing paper.

Experimental procedure

The electrochemical experiments were performed in a conventional electrochemical cell,
containing 0.10 M phosphate buffer solutions (PBS) as the supporting electrolyte and a certain
concentration of CBZ and SDS. A 0.01 M ethanolic stock solution of CBZ was prepared in
and diluted solutions were prepared daily with doubly distilled water just before use. All
experiments were realized at room temperature.

RESULTS AND DISCUSSION

Cyclic voltammetric behavior of CBZ

The cyclic voltammetric behavior of 0.10 mM CBZ in 0.10 M PBS were
investigated at the CPE and [BnMIM]PF¢/CPE in the absence and the presence
of SDS at a scanning rate of 50 mV s~! over the potential range from 0.30 to 1.20
V, As shown in Fig. 2, a less sensitive electrochemical response was observed for
0.10 mM CBZ at CPE in the absence of SDS (curve a). Moreover, the oxidation
peak potential shifted negatively by about 50 mV and the oxidation peak current
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increased about two times of that at the [BnAMIM]PF¢/CPE (curve b) in the ab-
sence of SDS. Due to the decrease of the oxidation peak potentials and the in-
crease of the oxidation peak currents, the good enhancing effect on the electro-
chemical oxidation of CBZ was attributed to the specific advantages of RTILs,
including high conductivity and the promotion of the electron transfer rate.34
After the addition of 0.40 mM SDS, the oxidation peak potential shifted ne-
gatively by about 70 mV and the oxidation peak current increased to nearly four
times that at the CPE (curve ¢) and the oxidation peak potential remained almost
constant and the oxidation peak current increased to nearly three times that at
[BnMIM]PF¢/CPE in the presence of SDS (curve d). It is well known that surf-
actants can be adsorbed on a hydrophobic surface to form a surfactant film,50
which may alter the overvoltage of CBZ on the electrode surface and facilitate
the electron transfer rate.5! Moreover, CBZ surface concentration on the CPE
and [BnMIM]PF¢/CPE can be greatly increased in the presence of SDS, there-
fore, the oxidation peak current of CBZ significantly increased at both the CPE
and the [BnMIM]PFg4 in the presence of SDS. Hence, the conclusion can be
drawn from the comparisons that both CPE and [BnMIM]PF¢/CPE in the pre-
sence of SDS are more active to CBZ than that in the absence of SDS and can
greatly enhance the electrochemical sensitivity. Therefore, both RTILs and SDS
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Fig. 2. Cyclic voltammograms of CBZ in 0.10 M PBS (pH 6.8) at the CPE in the absence
(a) and the presence (c¢) of SDS, at the [BnAMIM]PF4/CPE in the absence (b) and the
presence (d) of SDS. Scanning rate: 50 mV-s'!, CBZ concentration: 0.10 mM,

SDS concentration: 0.40 mM. Accumulation time: 160 s.
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have synergetic effect on the CBZ electrochemical oxidation process. In addition,
no corresponding reduction peak was observed in the reverse scanning, indi-
cating the irreversibility of the electrochemical oxidation.

Furthermore, the effect of scanning rate on the electrochemical behavior of
0.10 mM CBZ at [BAMIM]PF¢/CPE in the presence of 0.40 mM SDS at different
scan rates of 30 to 500 mV s~! were investigated by CV. With increasing po-
tential scanning rate, the peak currents increased and the peak potentials shifted
positively, which implied the irreversible nature of the electrode reaction pro-
cesses. The oxidation peak currents versus the square roots of the scanning rate
gave a straight line, as expected for a diffusion-limited electrode reaction pro-
cess. The linear regression equation is expressed as I, (LA) = -2.469 + 1.469
v172 (where v is in mV s~1), with a correlation coefficient (R) of 0.9977.

The effects of the experimental conditions on the oxidation peak currents and
potentials

The effect of various media on the peak currents and potentials of CBZ could
be easily observed from CV. The CV of CBZ at a scanning rate of 50 mV s~! in
different electrolyte solutions, i.e., aqueous NaCl, NaAc, NaNO3, NapySO4 and
NaAc-HAc, Britton—Robinson buffer (B—R), Na,HPO4—NaH,PO4 (PBS) solu-
tions containing NaCl were investigated. The experimental results showed that in
an aqueous 0.10 M PBS solution, CBZ had a well-defined electrochemical beha-
vior. Thus, a 0.10 M aqueous PBS solution was chosen as the supporting electrolyte.

The influence of the surfactant, i.e., the anionic surfactants sodium dodecyl
benzene-sulfonate (SDBS), sodium dodecyl sulfate (SDS) and the cationic surf-
actants cetyltrimethylammonium bromide (CTAB), cetylpyridine bromide (CPB),
dodecyltrimethylammonium bromide (DTAB) on the oxidation peak current of
CBZ were also examined. It was observed that all the anionic surfactants could
improve the oxidation peak current of CBZ over a certain concentration range
(below the critical micelle concentration (CMC)), but the degree of enhancement
varied. Among these surfactants, the oxidation peak current of CBZ was the
highest and the background current the smallest in the presence of SDS. The SDS
concentration also affects the oxidation peak current of CBZ. Thus, the influence
of the SDS concentration on the oxidation peak current of CBZ was examined,
and the experimental results showed that with gradual increasing concentration of
SDS from 0.01 to 0.40 mM, the oxidation peak current of CBZ also obviously
increased, while on further increasing the SDS concentration from 0.40 to 0.90
mM, the oxidation peak currents remained almost constant. Therefore, the SDS
concentration was chosen as 0.40 mM.

The effect of solution pH on the oxidation peak current and peak potential
for CBZ at [BnMIM]PF¢/CPE were studied in 0.10 M PBS over the pH range
from 2.0 to 9.0. It was found that the oxidation peak currents remained almost
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constant from pH 2.0 to 7.5 and then decreased as the pH was further increased.
Therefore, an aqueous PBS solution of pH 6.8 was chosen as the electrolyte.
Furthermore, the peak potentials shifted only slightly in the pH range 2.0 to 9.0,
suggesting that no proton was involved in the electrode reaction.

Accumulation potential and time

The effects of the accumulation potential on the oxidation peak current were
investigated. When the accumulation potential was shifted from 0.10 to 0.80 V,
the oxidation peak current of CBZ altered very slightly. This reveals that the
accumulation potential has no obvious influence on the oxidation current of CBZ
under these conditions.

The influences of the accumulation time from 20 to 200 s on the peak cur-
rent were investigated and it was found that the peak current increase linearly
with the accumulation time in the range of 20 to 160 s. However, the peak cur-
rent did not increase, as when the accumulation time was extended beyond 160 s.
Usually, an accumulation time of 160 s employed in this study.

Electrochemical kinetics

The charge-transfer coefficient o. According to the experimental results
mentioned above, the oxidation of CBZ is a diffusion-limited electrochemical
process at [BnMIM]PF¢/CPE in the presence of SDS. For an irreversible dif-
fusion-controlled process, the peak potential (Ep,) is proportional to the loga-
rithm of potential scanning rate (v) according to the equation:>2

Epa = (b log v)/2 + constant ()

Based on this equation, the slope of an Ep;, vs. log v plot is /2, in which b
indicates the Tafel slope. The dependence of Ep,, on log v for oxidation of CBZ at
the [BnMIM]PF¢/CPE in the presence of SDS is shown in Fig. 3. Its linear re-
gression equation is expressed as Ep, (mV) = 989.6 + 40.44 log v, with a corre-
lation coefficient (R) of 0.9970. Thus b = 20Ep/0(log v) = 81 mV was obtained.
Thus, from the equation b = 2.303 RT/n(1-a)F (n = 2,1516, T = 298 K, F =
= 96485 C mol!), the charge-transfer coefficient a = 0.63.

The diffusion coefficient D. The apparent diffusion coefficient D of CBZ and
the geometrical surface area of electrode were also determined in this work by
chronocoulometry (CC):33

2nFAcDV2¢1/2
T

where Q is the total charge, n is number of electrons transferred in the electro-
chemical oxidation reaction. 4 is the electrode area (cm?), ¢ is the concentration
of the electroactive species, D is the diffusion coefficient (cm? s71) and ¢ is the
time (ms). The geometrical surface area of the modified electrode and CPE were
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calculated from the slopes of Q vs. 2 curves obtained using 5.0 mM of
Fe(CN)g>~ as a model compound. As the number of electron transferred of CBZ
is 2,15.16 the surface area (4) of [BnMIM]PF¢/CPE is 0.0686 cm2. For a CBZ
concentration (C) of 0.10 mM, the diffusion coefficient (D) of CBZ in the pre-
sence of SDS was calculated to be 8.10x104 cm?2 s 1.
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Fig. 3. Dependence of the voltammetric peak potentials on the logarithm of the scanning rate
for CBZ oxidation at the [BnMIM]PF¢/CPE in the presence of SDS.

The electrode reaction rate constant ky. Due to the increase of the electro-
chemical oxidation of CBZ in the presence of SDS, it should obey the following
chronoamperometric equation.36-34

Ic /Iy =AV2 [nl/z erf(ﬂl/2)+exp(_,1)/,11/2] 3)

The CA curves are shown in Fig. 4, where I is the catalytic current in the
presence of SDS, /1 is the diffusion-limited current in the absence of SDS. A =
= kcot (k is the rate constant and ¢ is the bulk initial concentration of SDS) is the
argument of the error function. In cases where A exceeds 1.5, the error function is
almost equal to unity and the reaction zone is in the pure kinetic region; hence,
the above equation can be reduced to:

A:”L:ﬂmﬂm:ﬂngmﬂm

4)

This equation can be used to calculate the rate constant (k) of the oxidation
process. Knowing that the value of Ic/Iy is proportional to 2172, a plot of I/l vs.
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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.
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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.

160 +
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04 0.6 0.8 1.0 1.2
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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.

100

80

60

I/ pA

40

20

0.1 0.2 0.3 04 0.5 0.6 0.7

-3 -1
¢/ 10 mol L
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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M3BOJ

EJIEKTPOXEMMJCKO ITOHAIIAE 1 OAPEBUBAIE KAPBAMAS3EIIMHA Y
MMPUCYCTBY HATPUIJYM-AOAELTUJICYJI®ATA HA EJIEKTPOU O]
VYTI'JbBEHUYHE ITACTE MOJAN®HUKOBAHOJ JOHCKOM TEYHOILITRY

LI-HONG LIU"?, CHENG-QIAN DUAN"* u ZUO-NING GAO'
]Key Lab of Energy Sources and Chemical Engineering, College of Chemistry and Chemical Engineering,

Ningxia University, Yinchuan 750021, China, ZDepartment of Chemistry, Heihe College, Heihe 164300, China
u 3Higher Vocational College, Ningxia Medical University, Yinchuan 750004, China

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-

2012 Copyright (CC) SCS



ELECTROCHEMICAL DETERMINATION OF CARBAMAZEPINE 495

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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