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Abstract— Potentiometric method is one method that is widely used to determine the content of certain ions in a solution, but have
not been widely applied to the analysis of soil samples. In this research apply the potentiometric methods for the determination of
total organic carbon content of solids affected by oil contamination using CGselective electrode as indicator electrode. The principle
of the determination of total organic carbon content of the soil is the total organic carbon change into G@nd subsequently
measured concentration of CQ generated by potential changes electrodes shown by &@elective electrode. The concentration of
CO, is obtained proportional to the concentration of total soil organic carbon. Before application for the measurement, the GO
sdective electrode must be characterized. The investigation showed that the response time of the electrode was 3 minutes, limit of
detection 5x10* M and the optimum pH of the solution was 4 and it was stable for 40 seconds because the, @@s lost to the air.
Total soil organic carbon content of soil was detected in the affected oil stain ranges from 0.05% to 0.01%. For comparison the
feasibility of the measurement results, compared with the measurement by titrimetric method. The measurement results of both
methods showed that the potentiometric method can be used to determine the total organic carbon content of the soil with the result
that a more accurate estimated compared with titrimetric methods.
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Based on these reasons, it is necessary to have an alternative
|. INTRODUCTION method that can be applied in the determination of total

The content of organic matter in the soil is very influential ©r9anic carbon content of the soil. One of the methods that

on physical, chemical and biological soil which further affect €& Pe applied is the potentiometric method using &Can

the level of soil fertility. One of the main components of electrode seI(_ectwe. .
organic matter constituent is carbon element, so the Electrode is an element that is often called a sensor that

knowledge of the carbon content in the soil can provide can capture the .physical and .chemi.cal phenomena that is
information to the level of soil fertility[1] then converted into an electrical signal in the form of

Beings associated with the element carbon in the soil theelectrical current or voltage electrical. Potentiometric

determination of carbon content of soil organic carbon electrodes are generally used to measure the potential of

content based on the total. Several researchers have carrie%alyamc cells. Pqtentlal of_galvanlc cells depenqls on the
out measurements of total organic carbon content of the soipctvity of t_he various species that “_”derg_o reaction In the
with the conventional method, which is the usual titrimetric €l Equation expressing this relationship is called the
method. This method is a standard method that has long beelernst equ_atlt_)n[g]. .

used in the analysis of the soil because it is relatively simple, In the oil plpe_llng system leaks oftep occur which could
fast and cheap. Apart from these advantages, titrimetric“?su't.In contamination of groundwater In the area. Impa.\c.t of
method has fundamental weaknesses especially in theo'l. spills on I.a.nd can cause degradatlon-quall_ty, declining
determination of the end point of the titration. This weakness soil producnvn_y and enwronmental p_ollu_tlon. Land
is often the case in an analysis that resulted in measuremer{]!‘:’gr""datIon will ‘make a major contribution to the

typically results obtained, in addition to the weaknesses duedggravation of the environmental quality in general. So it is

to errors that occur at different stages of the prOCeSS[2]_necessary to attempt to determine its total organic carbon
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content of the soil and lead metal in the soil. One of the proportional to the activity or concentration of £@ the

methods that can be applied is the potentiometric andanalyte solution[6].

voltammetry methods using ion selective electrodes[9]. If the measured solution containing other species with
lons Selective Electrode (ESI) are membrane electrodesspecies-specific concentration, the LC&®lective electrode

that respond selectively ion. These include probes thatalso responds to the species-species, so the resulting

measure specific ions and gases in solution. ESI is the mospotential is the potential simultaneously.

commonly used pH probe. lons that can be measured include

fluoride, bromide, cadmium, and gases in solution such as [I. EXPERIMENTAL

gmlmo_nla,ETarbor:j dioxide, and nltroglen olxml_es.ﬁUse of Ionl Potential response measurement results of the oxidation of
elective Electrodes in environmental analysis offers severale_co, total organic soil with a solution of KMnOwith

ad\éasrllt%ges over qther_ methodsbqf analys_,is[4]f. h acidic conducted by three (3) parameters, namely the weight
etermination is not subject to interference as the ¢ 1o ooil sample and the volume of, 3@, anyway

colour in the sample. There are several matrix mOdiﬁcationS(parameters) the large and varied sample volume remains
needed to perform this analysis. This makes them ideal for|_|ZSO4 (pararﬁeter 2), and the sample weight remains but
clinical use (blood gas analysis) where they are the MOSt,6lume of HSO, variéd (parameter 3). From the results of
popular, hc_)wever, t_hey have found practical application ?n these measurements obtained the right conditions for the
the analy5|§ Of. environmental samples, often_wher(_e the N measurement of total organic carbon concentration of the
situ determination of necessary and not practical with Othersoil, either by potentiometric and titrimetric methods. For the

methods. A large number of indicator electrodes with good yetermination of the potentiometric method, 2 grams of dried
selectivity for a particular ion is based on the measurementg sample put into a glass beaker containing 25 mL 0.1 M
of the potential generated across the membrane[?].HZSQh and then titrated with 0.1 M in excess KMp@hile

Electrodes of this type is referred to as ion-selective giing and CcQ were measured with selective electrodes.
electrodes. Membranes are usually attached to the end of th%he potential value then put into the equation of the
tube that contains an internal reference electrode. Thisregression line of the calibration curve was created
electrode membrane and an external reference electrode i?fitrimetric method for the measurement, the sample waé

then immersed in a solution of interest. Because of themeasured potential is then filtered and the filtrate titrated

potential of the two reference electrodes is constant, MYhehind with 0.1 M oxalic acid until the equivalence point is

change in cell potential due to potential changes across th(?eached. Content total soil organic carbon is determined

mepmbran_e[g]. . | hemical i Ivsi based on the amount of KMp@re required to oxidize the
otentiometric is one way electrochemical ion analysis i organic C to CQ

based on the quantitative measurement of the electrode The performance parameters of
potential-sensitive ion concerned. Potentiometric used to
determine the concentration of ions, pH of the solution, and
the end point of the titration[5].

Elements are used in the potentiometric indicator
electrode and electrodes comparator, and a salt bridge
solution is analyzed. Comparison electrode is divided into
two, namely primary and comparison electrodes secondaryA. Response time of selective electrode CO,
reference electrode (calomel electrode and silver electrode).  the results showed potential response of selective

Indicator electrode is divided into two, namely the metal 5|actrode CQ reaches a maximum value rangiriy @inute
electrodes and membrane electrode. Metal electrode consistﬁlith a steady state period for 50 seconds, in line with the
of three_z kinds, among other types of electrod_es fl_rs_t, Sec_ondformation of CQ, after which the potential response slowly
and third. While the membrane electrode is divided 'ntocfegan to fall back because the Q@leased into the air as a

glass membrane electrode, the membrane electrode solidyeg it of stirring constantly. Values maximum potential and
liquid membrane electrodes and membrane electrode 9as[3]'potential response time of G@an be seen in Table 1.

The principle of the determination of total organic carbon * 114 pH greatly affect the stability of G@n the analyte

content of the soil with the potentiometric method is 0 gytion which in turn affects the potential response. The
conve_rt the carbon compounds to £L®urthermore, the graph of potential (mV) against -log [GI®f the data in the
resulting CQ concentrations could be measured with a ;e produces a linear curve at pH 4 to 6 by a factor of
selective electrode potentiometric €Qas an indicator  patwveen 505 to 54.5 Nernst mV /decade. The optimum
electrode. CQ selective electrode composed of outer cqngitions obtained at pH 53 with the Nernst factor mvV /
membrane that is permeable to C@as, the internal pH  yacade. This situation is related to the stability of, @O
electrode, electrode and electrolyte solution which solution. In acidic conditions, the GGs in the form HCOs,

comparison is between the membrane and the internal pH,hereas under alkaline conditions will be changed to HCO
electrode. When the body of G®elective electrode dipped  pqtantial response can be seen in Fig.1.

into the analyte solution, the G@om the solution of the
analyte diffuses across the membrane toward the internal
electrolyte solution. In the internal electrolyte solution,CO
hydrolysis reactions produce ;& ions are potential

response by internal pH electrode. Potential response is TABLE
RESPONSETIME OF SELECTIVE ELECTRODECO2 IN VARIOUS

CONCENTRATIONSOF C02

the analysis of
measurements carried out through several tests, namely:
accuracy, precision, sensitivity, detection Ilimit and

repeatability of measurements[10].

I1l. RESULT AND DISCUSSION
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. Time [CO,] (M) pCO, E(mV)
[CO,] (M) Potential (mV) (minutes) 0.1 1 118.3
5,25 x 100 90,2 3 5.10-2 1,303 99,6
3,13 x 10 82,7 3 5.10-2 2 66,9
9,87 x 107 57 3 5.10-3 2,3030 49,8
5,24 x 10° 39,0 3 5.10-3 3 3,0
9,67 x 10° 51 3 5.10-4 3,301 21,2
5,34 x 10° -10,6 3
9,67 x 10¢ -39 3
5,05 x 10* -45.3 3 140
9,98 x 10° -57 3 o
5,16 x 10° -59,5 3 v 59281 1802
9,63 x 10° -61,9 3 100 LoReE
5,83 x 10° -63,2 3 80
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wpfcoz| Fig. 2 CQ concentration curve approaching the Nernst equation
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D. Content of total organic carbon in the soil
The results of measurements of the optimum conditions of
soil samples with 3 parameters, shows that for the

degradation of the total soil organic carbon to,CKMnO,
absolutely necessary, while the greater number of soil

A0

Fig. 1 The graph of potential against —logifO samples that degraded the more KMra®e needed, so that

the greater the concentration of £@& produced. The
B. Range concentration measurement, the Nernst factor and amount of HSQ, is best for the ongoing degradation of 2
detection limit grams of soil sample with 30 mL of KMnO4. In this

condition the potential value of G@eaches the largest value
From the data listed in Table 1, when made a graph thatwhich means the process of redox reactions take place most

connects potential values (mV) against —logjC€gmoid effectively
shaped graphs obtained with the linear curve in the By entering the potential value contained in Table 2 to the
concentration range 9,67 x4ontil 3,13 x 10 M as an area  linear equation Y = -59,28X + 180.2, was obtained at the
of concentration (stretch) measurements. Thus selectivesame C@ concentration of total organic carbon
electrode CQ only feasible for C@ measurement in that concentration of four soil samples from different places with
concentration range Nernst factor (slope) of the curve linier successive potentiometric method is 0.045%, 0.06%,
is 50 mV / decade, while the detection limit is 4 1@, so 0.056%, and 0.01%. Titrimetric measurement method is
for CQ, with a concentration of less than that value cannot 0.097%, 0.147%, 0.120%, and 0.071%. The difference in

be measured potential significantly. these results suggest that the determination of the total soil
organic carbon by potentiometric method is lower than the
C. Calibration curve usual titrimetric method. It was alleged that KMyi® added

o _ ~not only to react with organic compounds but also reacts

Calibration curve obtained from the graph of potential with inorganic reducing agents present in the soil, such as
(mV) against —log [Cg) from the data in Table 2 the yield compounds of iron (I).

line equation Y = -59,28 X + 180,2 and linearity of the line  Thus the method of determination of total organic carbon

0,992. Linearity of the line Y = C{potential and X = -log in the soil by potentiometric method is more accurate than
[CO). This curve is used for the determination of total the titrimetric methods.

organic carbon by potentiometric method. Calibration curve
approaching the Nernst equation can be seen in Fig. 2.

TABLE Il
POTENTIAL RESPONSEOF CO2 FOR CALIBRATION CURVE IV. CONCLUSIONS
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lons Selective Electrode of G@an be used to determine
CO, in a solution of the analyte at the concentration 9,09 x (1]
10* M until 3,4 x 10' M, the Nernst factor on temperature [2]
25°C at 53 mV / decade and a detection limit 5 X' 2@,
while the potential measurement conditions of,G©best 3]
done at pH 5.

Potentiometric method can be used as an alternative4]
method that is more accurate than the titrimetric method for
the determination of total carbon content of the soil.
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