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Abstract-A coated wire ion selective electrode (CW-ISE) based on pyrophyllite for detection lead (ll) in cosmetic samples was
developed. CW-ISE has easy measurement for field analysis, good selectivity and sensitivity. The CW-ISE’s membrane consist of
mixture an inorganic material of pyrophyllite as ionophore, polyvinylchloride (PVC) as the matrix polymer, activated carbon and
dioktilftalat (DOP) as a plasticizer dissolved in tetrahydrofuran (THF) solvent (1:3 w/v). It showed a good Nernstian slope of 29.33
mV/decade concentration, a lead linear range concentration between 10-1- 10-5 M, and detection limit of 8.054 x10-6 M (equal
with 1.669 ppm of lead). And could be used optimally at pH 5 and showed a good selectivity for interfering ions (sodium ion,
mercury ion and chromium ion) with selectivity order of lead >mercury>chromium>sodium. The CW-ISE Lead (Il) based on
pyrophyllite could be applied for determination lead in cosmetic samples, with precision of 95.42% and accuracy of 96.49%. Based
on the statistical t test with 5% confidence limit, the potentiometric method and Atomic Absorption Spectrophotometry method had

no significant differences.
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INTRODUCTION

Lead as heavy metals are accumulates not only in
the air, water, soil and even in food products and cosmetics
found a real lead. In water, the threshold of lead exposure of
0.01 mg / L, in the air lead levels were still within the
threshold for the ambient air of <lpum , whereas in food
products and cosmetics is not allowed contain lead.
Nevertheless there are still many food products and cosmetics
samples that contain lead. Cosmetics is a substance or
preparation used in the human body and the outside serves to
beautify, embellish, perfume, or to change the appearance of
[1]. One type of make up is a cosmetic preparation lipstick.
This cosmetic contains a wide range of dyes pigments used on
the lips. Attractive dye usually contain metals that are harmful
to our bodies and can damage the digestive system.
Requirements of safe cosmetics lipstick is used primarily
metal-metal content should be negative. Metals found in
samples of lipstick, among others, cadmium (Cd), chromium
(Cr), arsenic (Ar), mercury (Hg), rhodamine-B, and lead
(Pb)[2]. Lead accumulates in the body is quite dangerous than
not digested in the excretory system consequently can
accumulate in the body and may cause central nervous
system, kidney function, inhibiting the formation of
hemoglobin, and can affect the level of intelligence (IQ) in

children[3][4][5].
Coated wire ion selective electrode (CW-ISE) is a kind of
potentiometric sensor which has become increasingly

important in the electrochemical analysis system. The analysis
technology of CW-ISE is based on the relationship between
electrode potential and ion activity so as to performa detection
of ions. There are several advantages such as high selectivity,
high sensitivity,quick analysis, low cost, wide variety of
tested ions, and little sample size in this technology[6][7]. Ion
selective membrane is the key component of an ion-selective
electrode. Polyvinylchloride (PVC) is generally chosen as the
preferred polymeric base for ion-selective membranes[8][9].
However, the utility of ion selective electrodes (CW-ISEs) is
being increasingly realized by analytical chemists in view of

Chemistry

the rapid growth of industry and technology all over the
world, as they represent a rapid, accurate and low-cost method
of analysis[10][11][12][13][14].

Therefore, in this study developed a coated wire ion
selective electrode (CW-ISE) based on pyrophyllite for
detection lead (II) in cosmetic samples. CW-ISE has easy
measurement for field analysis, good selectivity and
sensitivity. The CW-ISE lead (II) with an active material
modification (ionophores) membranes using inorganic
material is pyrophyllite. Pyrophyllite is a kind of natural
material whose existence is abundant so that easy to obtain.
Based on the research of Pribadi[15] , 2008 pyrophyllite has
the ability as a cation exchanger as mineral type clays such as
pyrophyllite have active sites on the surface[16]. Active sites
on pyrophyllite is most reactive to low pH , and therefore has
the potential to be used as active ingredients (ionophore)
membrane in the manufacture of CW-ISE lead (II).

Membrane support material used in the manufacture of
CW-ISE lead (II) based on pyrophyllite are PVC as the
matrix ~ polymer, plasticizer of dioktilftalat (DOP)and
activated carbon in the solvent tetrahydrofuran (THF). On
research previously has been made CW- ISE lead (II) based
on Pyrophyllite that already characterized. The optimum
composition of the CW-ISE lead (II) based on pyrophyllite
obtained by comparison pyrophyllite 49%: 3% activated
carbon: 16% PVC: DOP 32% (w/w) in THF solvent. The
electrode showed a good Nernstian response of 29.33
mV/decade, a linear concentration range of lead 1x10" M to
1x10° M with detection limit in the order of 8.054 x10° M
(equal with 1.669 ppm of lead). The stable potentiometric
signals are obtain within a short time periode of 1 min and
could be used optimally at pH 5. The CW-ISE Lead (II)
showed a good selectivity for interfering ions (sodium ion,
mercury ion and chromium ion) with selectivity order of lead
>mercury>chromium>sodium. The CW-ISE Lead (II) based
on pyrophyllite could be applied for determination lead in
cosmetic samples, with precision of 95.42% and accuracy of
96.49%. Based on the statistical t test with 5% confidence
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limit, the potentiometric method and Atomic Absorption
Spectrophotometry method had no significant differences.

RESEARCH METHODS

1) Materials and Equipment

The materials used in this study are Pb(NO;), pa
(EMerck), a solution of CH;COOH pa (EMerck), CH;COONa
pa (EMerck), Hg(NOs), pa (EMerck), HNO; 50% v/v p.a
(EMerck), Cr(NO3);.9H,0 p.a (EMerck) and aquadest.

Equipment used in this study are : CW-ISE lead (II) based
on pyrophyllite have in characterization, electrode Ag/AgCl
type HI5313 Hanna, potentiometer (Schoot Gerdte CG model
820), pH meters (Hanna), alligator clamps, analytical balance
(Adventurer AR model 2130), centrifuges, whatman No.40
filter paper, oven, desiccator, the sample bottles, hot plate, and
glass equipment

2) Experimental
a. Fabrication CW-ISE lead (II) based on pyrophyllite

Pyrophyllite (active ingredient membrane or ionophore
membranes) were prepared before use. The preparation is
chemically and physics activated. Chemical activated is doing
with 2 M HCI was added immersion results filtered and rinsed
with distilled water until free of Cl ions. Physical activation
was doing by heating at high temperature with a temperature
of 550 ° C for 4 hours. Membrane preparation was done by
mixing the constituent materials pyrophyllite the membrane,
activated carbon, PVC, DOP and solvent THF[17]. Membrane
that is attached to the wire Pt mixed and then dried in the open
air and then do the heating at a temperature of 50 ° C for 12
hours.

b. Determination of Lead (II) in Cosmetic samples using
CW-ISELead (II) based on pyrophyllite

Measurements were performed by taking a sample of each
2 mL of sample already in preparation [4], and then added
acetate buffer pH 5 and pH to 5, was transferred to 100 mL
pumpkin drinks with distilled water, shaken until
homogeneous. 25 mL samples were taken, then the resulting
potential responses recorded and performed repetitions 3
times. The data obtained were compared with measurements
using Atomic Absorption Spectrophotometry (AAS).

RESULTS AND DISCUSSION
a. Fabrication CW-ISE lead (II) based on pyrophyllite

As for the basic characterization CW-ISE Lead (II) based
on pyrophyllite produces Nernst Factor of 29.33 mV / decade
of concentration, with a linear concentration range of 10°-10™"
M and is able to detect cations lead up to 8.054 x 10° mol / L,
equivalent to 1,669 ppm of lead. The CW-ISE Lead(II) can be
used optimallay at pH 5 and have good selectivity for
interfering ions sodium ion, kromium ion and mercury ion.
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b. Determination of Lead (II) in Cosmetic samples using
CW-ISELead (II) based on pyrophyllite

Determination of lead (II) in the cosmetic samples can be
done with the potentiometric methods using Coated Wire Ion
Selective  Electrode (CW-ISE) Lead (II) based on
pyrophyllite, is expected to be an alternative methods to
replace Atomic Absorption Spectrophotometry (AAS)
methods in analysis. In this study, the sample used is two kind
of lipstick sample (sample A and sample B), where both
samples were tested with both methods, to determine the
accuracy and precision of lead (II) in a sample of both
methods lipstick.

Results of measuring the concentration of lead (II) in the
two samples showed that the potentiometric methods use the
CW-ISE Lead (II) based on pyrophylite and methods of
analysis used Atomic Absorption Spectrophotometry (AAS),
can be seen in Table 1.

Table 1. Comparison of Potentiometric methods with AAS methods

Potentiometric Methods Methods AAS

Sample [Pb*] % % [Pb*] %

precision Accuracy  Precision

Sample A 3,22 94,747 92,11 3,40 ppm 94,120
ppm

Sample B 7,25 96,49 95,42 7,56ppm 98,995
ppm

From Table 1. Comparison of Potentiometric methods
with AAS methods, it can be seen that different between
precision and accuracy, where the AAS methods have
precision higher than the potentiometric methods. Based on
the statistical t test with 5% confidence limits, the results of
the two methods was not significantly different. Its mean
potentiometric methods using CW-ISE Lead (II)based on
pyrophyllite can be used as an alternative methods to analysis
lead(II) in cosmetics samples, in addition to methods of
atomic absorption spectrophotometry.

CONCLUSION

The result showed that CW-ISE Lead (II) have a good
Nernstian with Nernst factor values of 29.47 mV / decade of
concentration. The effect of foreign ions to the performance
of CW-ISE lead (IT) was determined by measuring potential
response of lead (II) with mixed solution methods have a good
selectivity with not bothered by interfering ions (sodium,
mercuriy and chromium). The CW-ISE Lead (II) based on
pyrophyllite could be applied for determination lead in
cosmetic samples, with precision of 95.42% and accuracy of
96.49%. Based on the statistical t test with 5% confidence
limit, the potentiometric methods and Atomic Absorption
Spectrophotometry methods had no significant differences.

REFERENCES

[1] Palar. H., 1994, Pencemaran dan Toksikologi Logam Berat, Rineka
Cipta, Jakarta.

Determination of Lead in Cosmetic Sampels Using Coated Wire Lead (I1) lon Selective Electrode Based On Phyropillite



Proceeding The 15t IBSC: Towards The Extended Use Of Basic Science For Enhancing
272 Health, Environment, Energy And Biotechnology
ISBN: 978-602-60569-5-5

[2] Umezawa Y et al, 2000, Potentiometric Selectivity
Coefficients of Ion- Selective Electrodes, Pure Applicatio
Chemistry 72: 1851-1856

[3] 3.WHO Region Publication European Series, 1999.Baku
Mutu Kualitas Udara Ambien PP no 41 Tahun 1999,
Serpong

[4] 4.Wirat Ruengsitagoon, Sorravee, 2011, Determination of
Lead in Lipsticks using Atomic  Absorption
Spectrophotometric Method, International Conference on
Science and Technology for Sustainable Development of
the Greater Mekong Sub-region (STGMS), Luang
Prabang, 24-25 Maret 2011Umezawa Y et al, 2000,
Potentiometric Selectivity Coefficients of Ion- Selective
Electrodes, Pure Applicatio Chemistry 72: 1851-1856.

[5] .Badan Pengawas Obat dan Makanan, 2004, Peraturan
Perundang-Undangan di Bidang Kosmetik : Keputusan
Kepala Badan pengawas Obat dan Makanan Republik
Indonesia No. HK.00.05.4.1745, Tanggal 5 Mei 2003,
Jakarta.

[6] Ganjali M R, Norouzi P, Faridbod F, Rezapour M and
Pourjavid M R, J Iran Chem Soc. 2007, 4(1), 1-29.

[7] Rzewuska A, Wojciechowski M, Bulska E, Hall E A H,
Maksymiuk K and Michalska A, Anal Chem., 2008,
80(1),321-327.

[8] Cha G S, Liu D, Meyerhoff M E, Cantor H C, Midgley A
R, Goldberg H D and Brown R B, Anal Chem.,1991,
63,1666—1672.

Chemistry

Al
AL
ANTERNATIONAL BaSic sCIENCE CONFERENCE

[9] Ammann D, Morf W E, Anker P, Pretsch E, Meier P and
Simon W, Ion-Selective Electrode Rev.,1983,3, 3-92.

[10]Faridbod F, Ganjali M R, Dinarvand R and Norouzi
P,Combinatorial ~ Chemistry =~ &High  Throughput
Screening, 2007,10, 527-546.

[11].Faridbod F, Ganjali M R and Norouzi P,Sensors, 2008,
8, 1645-1703.

[12].Harris D C, “Quantitative Chemical Analysis Edition,
Newyork, 1998,375.

[13].Faridbod F, Ganjali M R, Dinarvand R and Norouzi
P,African J Biotechnol.,2007, 6(25),2960-2987.

[14].Javanbakht M, Ganjali M R, Norouzi P, Abdouss M and
Riahi S, Anal Lett., 2008,41, 619.

[15]Pribadi. A., 2008.Pengaruh Ukuran Partikel dan Lama
Kalsinasi Terhadap Kapasitas Tukar Kation (KTK)
Piropilit-H Nawangan Pacitan Menggunakan Ion Mg2+,
Skripsi,Universitas Brawijaya, Malang

[16] Powell, D., 1998.
,http://www.mii.org/minerals/phototalc.html,
tanggal 1 Maret 2013.

[17].Fardiyah, Q., Atikah, Sulistyarti,H.,2014, Pengaruh
Karbon Aktif Terhadap Harga Faktor Nernst Pada
Pembuatan Sensor Sulfat Berbasis Zeolit, Jurnal Sains
Dasar, 3 (2) 110-117, Fakultas MIPA, Universitas Negeri
Yogyakarta

Pyrophyllite
diakses

Determination of Lead in Cosmetic Sampels Using Coated Wire Lead (I1) lon Selective Electrode Based On Phyropillite



