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INTRODUCTION

Clay is composed of various compositions
and compositions of chemical elements that differ
from soil units to other soil units (Zuhaida, 2018).
One of the chemical elements contained in the soil
is iron (Fe) (Febrina & Astrid, 2014). Iron found in
nature forms compounds such as minerals
hematitie, magnetite, pyrite, siderite, and limonite
(Sartohadi, 2004). The content of hematite in the soil
can produce a red color (Abdillah & Aldi, 2021).

Red soil is a type of soil with a wide
distribution and has not been well managed
(Subardja, 2007)(Prasetyo, 2009). The texture of this
soil ranges from clay to sandy (Achmat et al., 2016).
The use of clay as a natural dye was previously
known to have magnetic minerals contained in clay
so as to produce color and resistance to fabrics
(Mardayani et al.,, 2022). Red clay has some
potential to be used as a natural dye (Purnomo &
Cahyana, 2019).

Natural dyes do not have side effects on the
environment and health (Pujilestari,
2016)(Alamsyah, 2018). We can use this as a
reference because it is in line with regulations in
developed countries (such as Germany and
Netherlands) which have prohibited the use of
chemical dyes (Rosyida & Zulfiya, 2013). Reduced
production wasted due to utilizing natural dyes by
using simple Liquid Waste Final Disposal
Installation (Nurcahyanti et al., 2021)(Heri et al.,
2021). The prohibition refers to CBI (Center for the
promotion of imports developing countries) Ref,
CBI/NB-3032 dated 13 June 1996 concerning dyes
for clothing, footwear, bed linen which may not use
dyes that are contain chemicals (Kwartiningsih et
al., 2006)(Rosyida & Zulfiya, 2013).

The use of clay as a fabric dye by researchers
is seen as effective. This is aligned Purnomo and
Cahyana (2009) wused clay as an ancient
environmentally friendly dye using a 24-hour cloth
dyeing method. This research proves that the soil in
the Sangiran area, Kec. Kalijjambe, Kab. Sragen can
be used as a natural dye. The difference from this
research is that variations in concentration and
soaking time are carried out, as well as tests on the
color spectrum and wavelengths of light that can
pass through the dyed fabric using clay. Besides that,
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the soil samples come from different area (Malo
area, Bojonegoro).

This study aims to determine the effect of
soaking time on the color of the resulting jumput
batik and the effect of the composition of water and
soil on the quality of the resulting jumput batik
color.

METHODS

This research was conducted using two
experimental methods and the results were tested
qualitatively to see the effect of soaking time (24
hours, 48 hours, and 72 hours) and the effect of
solution concentration (lkg/1L, 1kg/2L, and
1kg/3L) on clay. The population in this study is soil
with red color criteria in Bojonegoro region.

Materials and tools

This study used clay taken from Malo area
(Bojonegoro, East Java) as coloring material, 6
pieces of mori cloth with a size of 45 x 45 cm, and
water as a clay solvent. The tools used includes
basins, hoes, sacks, stirrers, RGB cameras, lux meter
applications, clocks, and measuring cups.

Data Collection Procedures

Preparation of Materials and Tools

The type of clay chosen is red soil. It is picked
by a hoe and the soil is put in a sack. The clay is
weighed with 1 kg per plastic bag (as many as 6
bags).

Soaking Process

The first soaking was carried out in various
solutions. The first cloth is soaked in a concentrated
solution of 1 kg of clay with 1 liter of water. The
second cloth is soaked in a solution concentration of
1 kg of clay with 2 liters of water, and the third cloth
is soaked in a solution concentration of 1 kg of clay
with 3 liters of water. Of the three variations, the
cloth that obtained the darker color results was
chosen from the three.

Variations in concentrations with darker
colors are used for soaking in the next variation,
namely variations in time with periods of 24 hours,
48 hours and 72 hours.
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Figure 1. Soaking process (Personal documentation, 2022)

Color Quality Testing

In this study, color testing uses 2
applications, namely RGB and Lux meter. The first
application, namely RGB, is used to determine the
color spectrum of the resulting wavelength (Ellanda
et al., 2016). From each variant, the cloth with the
most intense color was chosen to be measured using
RGB.

The second application is a Lux meter (light
measuring instrument) which is used to determine
the amount of light intensity that can penetrate each
cloth (Wijaya & Sutrimo, 2020) (Ellanda et al.,
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2016). Each cloth in each variant is measured using
a lux meter which will obtain two data, namely the
results of numbers and candelas.

RESULTS AND DISCUSSIONS

Batik Dyeing Results
The results of coloring batik cloth using
natural dyes from clay based on concentration

variations and time variations, can be seen in Table
1.



Table 1. Results of fabric staining at various concentrations

Concentration
variations

Documentation

Without treatment

1 kg/ 3 liters

1 kg/ 2 liters

1kg/ 1 liter

The difference between the color absorption
in Table 1 is the result of fabric coloring at various
concentrations, each of which was soaked for 24
hours at the same time. The soaking obtained the
first concentrated color, namely at a concentration
of 1 kg of clay with 1 liter of water. The next dark
color varies from 1 kg of clay with 2 liters of water,
and a less intense color varies from 1 kg of clay to 3
liters of water.
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The untreated fabrics listed in Table 1 are
used as a comparison between treated and untreated
fabrics, in order to determine the effect of the color.
After obtaining the results of the cloth with the most
intense color, the concentration variation with the
most intense color is used as a sample to carry out
the next variation test, namely the time variation
test.



Table 2. The results of cloth staining at various times

Time variation

Documentation

Without treatment

24 hours

48 hours

72 hours

The results of the batik coloring test with time
variations can be observed in Table 2. We can
conclude from the four images that the more intense
colors were soaking times of 72 hours, then 48
hours, and 24 hours.

Color Density

RGB camera

Measurement of color density using an RGB
camera to determine the color spectrum of the
resulting wavelengths obtains the following results.

Table 3. Concentration variations

Variation RGB camera results
Concentration #CFC7BC
Time #COB6AC
The results from the RGB camera at various Lux Meter
concentrations show that at time concentrations it In this study, the color density was carried out
acquires a thick reddish yellow color with code with two variations, namely concentration

#CFC7BC and code #CQB6AC for a more intense
reddish yellow color, namely at 72 hours of time
variation.

variations and solution variations.

Tabel 4. Concentration variations

Concentration
variations

Lux meter
results
(candela)

Without treatment

42.159

1 kg/ 3 liters

24.081

1 kg/ 2 liters

25.975

1kg/ 1 liter

11.570




The color density of each treatment at various
concentrations can be observed in Table 4. Table 4
shows that the smallest light intensity that can
penetrate the batik cloth is at a solution
concentration of 1 kg of clay in 1 liter of water with
a yield of 11.570 candela. Furthermore, for the
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Without
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Liters

variation of 1 kg in 2 liters, the result is 25.975
candela, and in a solution of 1 kg of clay in 3 liters
of water, the result is 24.081 candela. Fabrics
without treatment were still measured using a lux
meter to obtain 42.159 candela.

1kg/2
Liters

1kg/1 Liter

Concentration

Figure 2. Light intensity as function of concentration

The light intensity for various concentration
is shown in Figure 2. The curve shows the decrease
in light intensity in each data. The smallest light
intensity in the diagram is the variation in the
concentration of 1 kg of clay in 1 liter of water, then
the variation of the solution of 1 kg of clay in 2 liters
of water has increased, as well as the variation of the
solution of 1 kg of clay in 3 liters of water has also
increased , and the highest light intensity on the
unmediated fabric.

The diagram shows that the less water mixed
in the clay, the less light intensity the fabric will
produce. This is in line with the theory which states
that the greater the viscosity the lower the intensity
of the incoming light, Choose another term, as if this
research is the basis for the truth of the theory in
research conducted by Rengganis (2017) it is stated
that the viscosity of a substance affects the intensity
of light (Rengganis et al., 2017). Meanwhile, the lux
meter measurement data at time variations is shown
in Table 5.

Tabel 5. Time variation

Lux meter
Time variation results
(candela)
Without treatment 42.159
24 hours 7.008
48 hours 5.772
72 hours 4.841

The color density of each treatment at various
times can be observed in Table 5. Table 5 shows that
the smallest light intensity that can penetrate batik
cloth in 72 hours is 4.841 candela, then at 48 hours
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it was 5.771, at 24 hours it was 7.008 candela, and
on fabrics without treatment the intensity of light
that could penetrate the cloth was 42.159 candela.
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Figure 3. Light intensity vs time
The line diagram for variations in variation it hasincreased, as well as the 24-hour time

concentration can be observed in Figure 3. The
smallest light intensity in the diagram is at the 72-
hour time variation, then at the 48-hour time

variation has also increased, and the highest light
intensity is on unmediated fabrics.
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Figure 4. Light intensity of various solutuion

The light intensity obtained from lux meter
from the variation of the solution can be observed in
Figure 4. The light intensityon the untreated cloth is
in the upper position which indicates that the light
intensity that can be absorbed by the lux meter is still
high. In a solution of 1 kg of clay in 1 liter of water,
the light intensitybegins to decrease, the darker the
color of the cloth, the intensity of light absorbed by
the lux meter decreases, this is compared to the cloth
without treatment.

The third candle, that is, in a solution of 1 kg
of clay in 2 liters of water is also lower, compared to

without
treatment

24 hours

a light intensityin a solution of 1 kg of clay in 1 liter
of water, this shows that the intensity of light
absorbed by the lux meter through the cloth is lower.
Likewise, the variation in the solution of 1 kg of clay
in 3 liters of water has the Ilowest light
intensitycompared to the candles on the left, it can
be said that the darker the color from the results of
the variation of the solution, the intensity of light
through the cloth that can be absorbed by the lux
meter gets the result which is getting lower.

48 hours 72 hours

Figure 5. Light intensity as function of time

The light intensityat the time variation of the
results of the lux meter measurement can be
observed in Figure 5. The figure shows that the
further to the right the light intensity goes down,
aligned with the more to the right the time variation
experiences a 24-hour difference. The light
intensityon the untreated cloth is in the upper
position which indicates that the light intensity that
can be absorbed by the lux meter is still high. At the
24-hour time variation, the light intensity decreased,
the darker the color of the cloth, the intensity of light
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absorbed by the lux meter decreased, when
compared to the untreated cloth.

The light intensity at 48 hours, is also lower,
compared to the light intensity at 24 hours, this
shows that the intensity of light absorbed by the lux
meter through the cloth is lower. Likewise, the 72-
hour time variation has the lowest light
intensitycompared to the intensity on the left. It can
be said that the darker the color from the time
variation, the lower the intensity of light through the
fabric that can be absorbed by the lux meter. This is
in line with research conducted by Nilamsari (2018)



which states that the darker the color of the cloth

affects the intensity of the light that passes through
it (Nilamsari, 2018).

CONCLUSION

The use of red clay dye on mori cloth
produces coloring in various color directions. The
use of concentration variations to obtain a dense
color in a mixture of 1 kg of clay in 1 liter of water
at a light intensity of 11.570 candela with the color
code #CFC7BC. The results of the densest color at
the concentration variation were used to test the
time variation, the densest color was obtained at 72
hours with a light intensity of 4.841 candela with the
color code #COB6AC. In each treatment, tests were
carried out using RGB and lux meters.

REFERENCES

Abdillah, M. H., & Aldi, M. (2021). Aplikasi
Limbah Padat Karet Remah Pada Tanah
Podsolik Merah Kuning Terhadap
Ketersediaan Hara Makro Dan Perbaikan
Sifat Fisika Tanah. EnviroScienteae, 16(2), 264.
https://doi.org/10.20527/es.v1612.9658

Achmat, D. F., S, A., & Wisnumurti. (2016). Kajian
Bahan Dasar (Lempung) Terhadap Karakteristik
Mekanik Batu Bata Yang Dihasilkan Dan
Kesesuaian Fungsi Berdasarkan Diagram Winkler.

1-9.

Alamsyah, A. (2018). Kerajinan Batik dan
Pewarnaan Alami. Endogami: Jurnal Ilmiah
Kajian Antropologi, 1(2), 136.
https://doi.org/10.14710/endogami.1.2.136-
148

Ellanda, A., Aulia, S. A., & Hariyani, Y. S. (2016).
Perancangan Aplikasi Pembaca Warna Untuk
Penderita Buta Warna Berbasis Android.
Jurnal Elektro Dan Telekomunikasi Terapan, 1(1),
59. https://doi.org/10.25124/jett.v1i1.85

Febrina, A., & Astrid, A. (2014). Studi Penurunan
Kadar Besi (Fe) Dan Mangan (Mn) Dalam Air
Tanah Menggunakan Saringan Keramik.
Jurnal Teknologi, (1), 36-44.
https://jurnal.umj.ac.id/index.php/jurtek/ar
ticle/download/369/341

Heri, D., Yanto, Y., Andriani, M., Oktan, G.,
Nurhayat, D., Heris, S., & Maulida, A. (2021).
Biodegradation and biodetoxification of batik
dye wastewater by laccase from Trametes
hirsuta EDN 082 immobilised on light
expanded clay aggregate. 3 Biotech, 1-13.
https://doi.org/10.1007/s13205-021-02806-8

Kwartiningsih, E., Setyawardhani, dwi ardiana,

78

Wiyatno, A., & Triyono, A. (2006). Zat
Pewarna Alami Tekstil Dari Kulit Buah Manggis.
41-47.

Mardayani, R. S., Rifai, H., Dwiridal, L., &
Akmam, A. (2022). Identification Of Changes In
Magnetic Clay Mineral Lattice Due To Batik
Fabric Dyeing Process Using X-Ray Diffraction.
12(2), 225-234.

Nilamsari, Z. (2018). Uji Coba Pewarna Alami
Campuran Buah Secang dan Daun Mangga
Pada Kain Katun Prima. Jurnal Seni Rupa, 06,
839-847.

Nurcahyanti, D., Wahyuningsih, N., & Amboro, J.
L. (2021). Natural clay dye to develop eco-
friendly products based on regional potential
in Batik Crafts Center of Jarum Village , Bayat
Subdistrict , Klaten Regency Natural clay dye
to develop eco-friendly products based on
regional potential in Batik Crafts Center.

International ~ Conference  on  Sustainable
Agriculture and Environment, 6-11.
https://doi.org/10.1088/1755-
1315/905/1/012076

Prasetyo, B. H. (2009). Tanah merah dari berbagai
bahan induk di Indonesia: Prospek dan
strategi pengelolaannya. Jurnal Sumberdaya
Lahan, 3(1), 47-60.

Puyjilestari, T. (2016). Review: Sumber dan
Pemanfaatan Zat Warna Alam untuk
Keperluan Industri. Dinamika Kerajinan Dan
Batik:  Majalah  Ilmiah, 32(2), 93.
https://doi.org/10.22322/dkb.v32i2.1365

Purnomo, M. A. J.,, & Cahyana, A. (2019).
Muhammad Arif Jati Purmomo Tanah
Sebagai Bahan Pewarna Purba Yang Ramah
Lingkungan. Prosiding: Seni, Teknologi, Dan
Masyarakat, 2, 199-204.

Rengganis, A. P., Yulianto, A., & Yulianti, L
(2017). Pengaruh Variasi Konsentrasi Arang
Ampas Kopi terhadap Sifat Fisika Tinta
Spidol Whiteboard Info Artikel. Jurnal MIPA,

40(2), 92-96.
http://journal.unnes.ac.id/nju/index.php/J
M

Rosyida, A., & Zulfiya, A. (2013). Pewarnaan Bahan
Tekstil dengan Menggunakan Ekstrak Kayu
Nangka dan Teknik Pewarnaannya untuk
Mendapatkan Hasil yang Optimal. 7(2), 52-58.

Sartohadi, J. (2004). Geomorfologi Tanah DAS
Serayu Jawa Tengah. In Majalah Geografi
Indonesia (Vol. 18, Issue September, pp. 135-
150).

Subardja, D. (2007). Karakteristik dan Pengelolaan



Tanah Masam dari Batuan Volkanik untuk
Pengembangan Jagung di Sukabumi, Jawa
Barat. Jurnal Tanah Dan Iklim, 25, 59-69.

Wijaya, N. H., & Sutrimo, S. (2020). Lux Meter as
A Measuring Instrument for Operating Lamp
Light Intensity Based on Arduino Uno R3.
Jurnal Ecotipe (Electronic, Control,
Telecommunication, Information, and Power

Engineering), 8(1), 1-8.
https://doi.org/10.33019/jurnalecotipe.v8il.
1927

Zuhaida, A. (2018). Deskripsi Saintifik Pengaruh
Tanah Pada Pertumbuhan Tanaman: Studi
Terhadap QS. Al A’raf Ayat 58. Thabiea :
Journal of Natural Science Teaching, 1(2), 61.
https://doi.org/10.21043/thabiea.v1i2.4055

79



