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ABSTRACT

In this research was to study a parallel plate
capacitor was used to measure the dry rubber
content of concentrated natural latex in term of
capacitor. By pouring water latex into the

experimental 3 sets of sizes 19x10x1 cm’ at the
water percentage to blend with natural rubber latex
are 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 by
volume, respectively. Change in dielectric constant
of natural rubber latex was investigated as a
function of dry rubber content (%DRC). Results
showed that the dry rubber content in the range of
13-39%, the dielectric constant in the range of
1.348 to 4.365. The linear relationship between dry
rubber content and dielectric constant (k) was
obtained with linear regression equation of the
multimeter are y = -0.1098x+ 5.7394, y =-0.0886
x+4.7358 and y = -0.069x+4.2966. And the LRC
meter are y = -0.1077x+5.5795, y = -
0.1109x+5.9595 and y =-0.1133x+ 6.0455.

INTRODUCTION

Thailand has rubber plantations spread throughout
the region. Especially in the 3 southern border
provinces. Most of the farmers are small rubber
growers. It is a family production. It is often sold as
rubber latex rather than rubber sheet to save time.
From the frequency sketching system, the number
of days per week is very sharp.[1] The average
yield per session. According to the percentage of
dry rubber in the purchase. This results in high
average cost per kilogram. The profits should be
reduced. Due to the time of buying and selling
rubber, the price of rubber latex. Dry rubber content
(% DRC) is the most important method for

checking dry rubber content. There are two main
ways of checking the percentage of latex for rubber
purchase (Chaisrichonlathan et al., 2011). By using
a high-precision ISO 126: 1955 process, it takes
about 16-24 hours to validate and calculate the
density of the latex with a measuring instrument
called Metrolac.[2-4] The error of dry rubber
percentage was higher than 35 percent in Malaysia.
And higher than 39 percent in Thailand.

Nowadays, when the method to determine the
percentage of dry tires is still a problem. And the
insecurity of the rubber farmers for a long time.[5]
And the problem is going to continue in the future.
Researchers and teams use theories of electrical
dynamics. Study on the form and method of
measuring the concentration of latex.[6-8] To
design a device for measuring the concentration of
latex by parallel plate capacitors. By testing the
quality of the device, the capacitance relationship
within the parallel plate capacitor Constant
dielectric constant and% DRC in rubber latex as a
guideline for the development of new knowledge to
create an innovation in accurate measurement of
rubber latex in rubber latex. More precise To help
the rubber farmers to check their output. This will
lead to the integration of farmers in the quality
inspection of the yield. Fair pricing And to fix the
defects of the product in the future.

EXPERIMENTAL

Research Objectives:

1. Study the form and method of measuring the
concentration of latex.

2. Design of rubber latex cone measuring device by
parallel plate capacitor (prototype)
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3. Test the quality of the rubber latex cone by the
parallel plate capacitor (prototype).

Method:

Sample

The rubber latex was obtained from rubber
plantation farmers in Sateng Sub-district, Mueang
District, Yala Province. Samples were collected
after the rubber seedlings were harvested for about
one hour in a 5 liter closed plastic bucket.

Research tools

Capacitor is a device that is used to charge and can
discharge by bringing the two conductors are
placed parallel to each other but not up to each
other. Between the two conductors, insulated with
dielectric may be ceramic air mica. Or other
insulating material. The structure and symbol of the
capacitor is shown in Figure 1.[10-11]

The capacitance is generated by the input of the
electromotive force to the two terminals of the
conductor point (number 1), causing the potential
difference. And the electric field formed on the
conductor is a plate. Resulting in higher storage
capacity. It's called capacitance. Figure 2
capacitance is more or less dependent on three
factors: the area of the conductor (A) of the
conductor, ie, the plate. If the cross-sectional area is
large, it can hold a lot of charge. If the cutting area
is less, the charge is less. The distance between the
two plates (d) is that if the plate is in a close
position, the capacity is very large. If it is in a far
position, capacity will be less. And dielectric
constant (k), which represents the ability to
generate magnetic force lines. When different
materials are made to insulate between sheets. Each
dielectric constant varies. So the different dielectric
capacitors Even the same size. Capacity and
voltage ratings may vary. Vacuum is the least
efficient dielectric compared to other materials. The
capacitance can be calculated from the equation as
follows:

A
C=k = 1
y (M

When C is the capacitor (F), k is the dielectric
constant. A is the cutoff area of the plate conductor

(m : ) and d is the distance between the plate (m).
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Figure 1 : Structure and Symbols of Capacitors
(Number 1 is the point to circuit 2 is conductor
plate and number 3 is insulation)
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Figure 2: Electric capacity due to electric input
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Figure 3: parallel plate capacitor

In the same way, the case of parallel plate
capacitors consists of two flat plate capacitors.
There is a space plate A and put away d to cut the
electric margin. This makes the edge electric field
unequal so that d is very small compared to the
width of the parallel plate. Assume that the electric
field between the parallel plates is uniform. And the
gap between the conductor and the dielectric.
Figure 3 shows the Gaussian law [12]. According to
equation (2) is
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When Q is the charge that accumulates on each
parallel plate (Q = GA), the potential difference
between the parallel plates is obtained from the
equation AV = Ed and from the equation Q = CA

VorC= 2 the charge of this capacitor is
\Y%

c=2 =2 3)
Ed d
It is evident that the capacity is proportional to the
area of the parallel plate. And dielectric condition
and it is inversely proportional to the distance
between the parallel plates. This shows that it
depends on the geometry of the capacitor. If the gap
between the parallel plates is not dielectric but as a

Figure 5: Then measure the capacitance with a

. . multimeter and an LRC
vacuum the capacitance called C, the equation (3)

is (4)
C = Eh 4
= )
d
Data collection: Dielectric constant
measurement
1. Equipment for measuring the concentration of

latex or Dry Rubber Content (% DRC) can be ) i )
achieved by using a parallel-plate capacitor built Figure 6: Pour fresh latex into the test kit. Water
with the following aluminum foil materials 3 sets of content of latex

sizes 19x10x1 cm’ figure 4

2. When the dielectric measuring device was built
successfully. Then measure the capacitance with a
multimeter and an LRC. In a dress that is not put
rubber at pressure 1.5V figure 5.

3. Pour fresh latex into the test kit. Water content of
0, 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 percent of
latex was measured the capacitance by multimeter
and a LRC at repeated pressure 1.5V. figure 6

Figure 4: A parallel-plate capacitor built with the
following aluminum foil materials

Figure 7: Determination of percentage of dried
latex according to the standard method.
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Determining of dry rubber content

Determining latex to the percentage of dry rubber
content in latax. By standard method (Preeda
Wanchai, Chonchai et al., 2011) by weighing 10.0
g. of latex. By add 20 ml. acetic acid, rubber sheet
thickness of 2.0 mm and then bake in the oven at
70.0 deg C for 16-20 hours. As shown in Fig.7,
calculate the percentage of dry rubber content is

%DRC = %x 100

The data obtained were then graphed to show the
relationship of the dielectric constant within the
capacitor parallel to the percentage of dry rubber
content to be used as a reference for measuring the
concentration of fresh latex.

RESULTS AND DISCUSSION

Experimental results and analysis The relationship
between dielectric constant in latex and dry rubber
content was found. Dielectric constant of latex at
pressure The size of the frost Three sets of
multimeters are in the range of 1.503-4.057, 1.391-
3.530, 1.682-3.464, and three LRC measurements
are in the range of 1.348-4.090, 1.631-4.341, 1.676-
4.365. The dry rubber content of fresh rubber at 1.5
volts. The area of the aluminium foil is inversely
proportional to the water percentage, that is, when
the water content increases, the dry rubber content
decreases. And the amount of dry rubber content
inversely proportional to the dielectric constant, ie,
when the amount of dry rubber increased. The
dielectric constant decreases as well. It is consistent
with the research conducted that the concentration
of latex is in the range of 25-45% and is similar to
the research report of researcher[13]. Given that the
DRC% of latex is inversely proportional to the
percentage of water, when the water percentage
increases, the DRC% value decreases. [14]

CONCLUSION

A parallel plate capacitor was used to measure the
dry rubber content of concentrated natural latex in
term of capacitor. By pouring water latex into the

experimental 3 sets of sizes 19x10x1 em’ at the
water percentage to blend with natural rubber latex
are 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 by
volume, respectively. Change in dielectric constant
of natural rubber latex was investigated as a
function of dry rubber content (%DRC). Results
showed that the dry rubber content in the range of
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13-39%, the dielectric constant in the range of
1.348 to 4.365 in table 1 . The linear relationship
between dry rubber content and dielectric constant
(k) was obtained with linear regression equation of
the multimeter are y = -0.1098x+ 5.7394, y = -
0.0886x+4.7358 and y = -0.069x+4.2966 in Fig.8.
And the LRC meter are y = -0.1077x+5.5795, y = -
0.1109x+5.9595 and y = -0.1133x+ 6.0455 in Fig.9.

Table 1: Results of experiments to determine the
relationship between dielectric constant and
percentage of Dry rubber content in latex by
parallel plate capacitor. From the multimeter and
LRC.

Water dielectric constant
content %DRC
(%) multimeter LRC
0 1.525 1.552 29
5 1.635 1.851 37
10 1.851 2.055 34
15 2.139 2312 31
20 2.278 2.614 29
25 2.528 2.901 26
30 2.693 3.151 21
35 2.953 3.492 19
40 3.162 3.789 16
45 3.510 3.964 14
50 3.684 4.265 13
4.5 -
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Figure 8: Relationship between dielectric constant
in latex and dry rubber content of multimeter.
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Figure 9: Figure 8: Relationship between dielectric
constant in latex and dry rubber content of LRC

ACKNOWLEGMENT

This research was partially supported by
Faculty of Science Technology and
Agriculture, Yala Rajabhat University.

REFERENCES

[1] Siririttikrai, N., Thanawan, S., Suchiva, K.,
Amornsakchai, T. 2016. Comparative study of
natural rubber/clay nanocomposites prepared
from fresh or concentrated latex. Polymer
Testing.155-160.

[2] Dejchanchaiwong, R., Arkasuwan, A., Kumar,
A., Tekasakul, P. 2016. Mathematical modeling
and performance investigation of mixed-mode
and indirect solar dryers for natural rubber sheet
drying. Energy for Sustainable Development,
34, 44-53.

[3] Rasool, S., Raheman, H. 2016. Suitability of
rubber track as traction device for power tillers.
Journal of Terramechanics, 66, 41-47.

[4] Sienkiewicz, M., Borz¢dowska-Labuda, K.,
Zalewski, S., Janik, H. 2017. The effect of tyre
rubber grinding method on the rubber-asphalt
binder properties. Construction and Building
Materials, 154, 144-154.

[5] Cotter, M., Asch, F., Hilger, T., Rajaona, A.,
Schappert, A., Stuerz, S., Yang, X. 2017.
Measuring leaf area index in rubber plantations
— a challenge. Ecological Indicators, 82, 357-
366.

[6] Grimm, A., Elustondo, D., Mikeld, M.,
Segerstrom, M., Kalén, G., Fraikin, L., Léonard,

SEGA 06

The 6™ International Conference on Sustainable Energy and Green

Architecture

Smart Buildings and Eco Innovation

Bangkok, August 30-31, 2017

A., Larsson, S.H. 2017. Drying recycled fiber
rejects in a bench-scale cyclone: Influence of
device geometry and operational parameters on
drying mechanisms. Fuel  Processing
Technology, 167, 631-640.

[7] Tekasakul, P., Kumar, A., Yuenyao, C., Kirirat,
P., Prateepchaikul, G. 2017. Assessment of
sensible heat storage and fuel utilization
efficiency enhancement in rubber sheet drying.
Journal of Energy Storage, 10, 67-74.

[8] Tian, B., Dong, W., Liu, Y. 2017. Grafting
poly(vinyl alcohol) onto polybutadiene rubber
latex particles by pre-irradiation. Radiation
Physics and Chemistry, 135, 81-87.

[9] Méndez, C., Martinez, E., Lopez, E., Gargon, 1.,
Carrion, C., Prats, N., Baldellou, B. 2017.
Analysis of Environmental Conditions in the
Operating Room for Latex-Allergic
Patients' Safety. Journal of PeriAnesthesia
Nursing.

[10] Pithon, M.M., Souza, R.F., de Freitas, L. M.A.,
Souza, R.A.d. 2013. Mechanical properties
intermaxillary latex and latex-free elastics.
Journal of the World Federation of
Orthodontists, 2(1), e15-¢18.

[11] Closs, L.Q., Paczko, S., Zardo, P., Ojeda, T.,
Dias, C. 2014. Invitro assessment of color
changes of clear orthodontic elastomeric module
materials after exposure to high-pigment
beverages. Journal of the World Federation of
Orthodontists, 3(4), 174-179.

[12] Trojan, T.M., Grauer, D. 2013. Residents'
journal  review. American  Journal  of
Orthodontics and Dentofacial Orthopedics,
143(4), S13-S14.

[13] Zhang, B., Lang, Z.Q., Billings, S.A.,,
Tomlinson, G.R., Rongong, J.A. 2013. System
identification methods for metal rubber devices.
Mechanical Systems and Signal Processing,
39(1), 207-226.

[14] Ma, Y., Zhang, Q., Zhang, D., Scarpa, F., Liu,
B., Hong, J. 2015. The mechanics of shape
memory alloy metal rubber. Acta Materialia, 96,
89-100

206



