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Have made a porous ceramic which was formed by clay and active charcoal with casting technique. The clay
which was used comes from the village Iraonogeba regency of Moro6 in West of Nias. The active charcoal
which is used is active Aquasorb® 1000. The clay and active charcoal sifted with the sieve mesh 200. Then
the clay wa activated chemically using the solution H2SO4 6% and physically can be activated at a temperature
0f 300°C. Ceramic was formed by the technique of slip casting with comparison of variation of clay: charcoal
active 100% : 0 percent ; 90% : 10% ; 80% : 20% ; 70% : 30% and 60% : 40%. The ceramics was sintering
with sintering temperature 1000°C with variation of holding time 2 hours ; 3 hours and 4 hours. Ceramics
characterized to get the value of mechanical properties (pressure and hardness); the size of the diameter of the
pores, womb elements (SEM-EDX) and the value of the water vapour adsorption. The results of this
characterization shows that the optimum variations there are on the mixtures of clay and active charcoal 80%
: 20% with a holding time of 2 hours with pressure = 9.8 MPa and hardness = 184,73 MPa ; the size of the
diameter of the pores on average = 8,606 um and womb elements (EDX) namely elements O = 58,11% ; Si
=24,04% ; Al=12,33% ; Na=3,06% ; K=2.51% ; Ca=2.22 % ; Fe = 2.01% ; Mg = 1.60 percent and C =
1.54%. water vapour adsorption test shows the value of the maximum hydrogen concentration passed =

61,87% on minutes- 77 with maximum output voltage = 3.09 Volts on minutes 98.

1 INTRODUCTION

Has been widely known that the pottery is one of the
first artificial material made by human beings as a
result of burning the clay in the fire to produce
artificial stone (Buys and Oakley, 2014) clay that
burned in the fire was then known as ceramics.
Ceramics have some attractive properties compared
to metals and poymers, is make them useful for
specific applications. Their physical properties have
been utilized for many applications. In other
applications their mechanical properties acres
Washington (Munz and Fett, 2013). Now ceramic
products has been expanded and has a wide range of
variation one of the porous ceramic. Porous Ceramic
is a component of the glomerular filtration which is
very useful in various applications and is designed to
eliminate concentrate grade which has the size of the
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micrometer to nanometer from various fluid. Whereas
total and the distribution of the size of the pores is the
most important aspect of the porous media and
effected on most of the characteristics of the porous
media such as elasticity and mechanical properties,
the movement and the flow of the fluid (Kuila and
Prasad, 2013). Whereas the total important to
improve permeability and high surface area provided
for the adsorption of the vapour of gas (Prenzel et al,
2014). The way of filtering can be consist of the
surface filtration and the inside filtration (cake
filtration) ) (Hammel et al, 2014).

Adsorption as surface filtration occurs when a
solid surface left open to gas or fluid, which is defined
as material enrichment or a rise in the density of the
liquid in the region around the interface (Rouquerol
et al, 2013). Ceramic Adsorption to gas occurs on the
pores of the ceramic surface until the condition where
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the pores is fully charged by the gas or in other words
is on the state of the saturated.

Mechanical characteristics such as a pressure and
hardness is one of the nature of the material that is
very important. Various studies have previously
using the mixture of clay with carbon (active carbon/
active charcoal) (Phonpuak, 2012; Sarkar, 2012; Shen
et al., 2014; Wang, 2013; Yates, 2012). (Susilawati
et. al., 2017) has studied the use of natural zeolite with
cocoa skin filler as a water vapor filter in the
electrolysis process

In this experiment a porous ceramic as water
vapour filter characterised the nature of the
mechanism made from clay and active charcoal that
have pores of that very much spread in all parts of the
ceramics, which eventually produce ceramic that is
weak with the mechanical nature of the weak. This is
the main problem of this experiment. Porous ceramic
needed not only have the nature of a good physic but
must also have a good mechanical nature. Mechanical
nature which is tested in this experiment is a pressure
and hardness. The pressure of ceramics tested using
Maekawa Testing Machine Tokyo Japan Type MR-
20-CT while hardness of ceramics tested using
Hardness Tester Matsuzawa Seiki Co,LTD No, 71C4.
After strong mechanics characterised, ceramics
porous structure will further be observed morphology
surface.

The size of the pores and elements analysis using
SEM EDX Zeiss types. For applications, ceramics
will be tested for filtering the water vapor using the
filter KIT is equipped with a hydrogen sensors
TGS821.

Vapour

2 EXPERIMENTAL METHOD

Porous Ceramic is made from clay and active
charcoal. Clay which is used comes from the village
Iraonogeba, Regency of Moro6 in West of Nias and
the active charcoal which is used is active Aquasorb®
1000 charcoal. The clay and active charcoal sifted
with the sieve mesh 200. The clay activated
chemically using the solution H,SOs 6% and
continued with the activation of physics at a
temperature of 300°C. Ceramic is formed with the
technique of  slip casting with comparison of
variation of clay mixtures : active charcoal 100% : 0%
;90% : 10% ; 80% : 20% ; 70% : 30% and 60% : 40%.
Ceramics were sintering with sintering temperature
1000°C with variation of holding time 2 hours ; 3
hours and 4 hours. Ceramics characterised to get the
value of mechanical properties (pressure and
hardness); the size of the diameter of the pores,
unsure elements (SEM-EDX) and the value of the
water vapor adsorption.

3 RESULTS AND DISCUSSION

3.1 Mechanical Test

The results of the mechanical test of porous ceramic
is shown in the Figure 1 and Figure 2.
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Figure 1 : Chart of Hardness VS Composition.
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Compressive Strength -vs- Composition
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Figure 2 : Chart of Compresive Strength VS Composition.

From the results of compressive strength and
hardness test can be taken from the following
conclusion that ceramics which is form by clay and
active charcoal have strong value of compressive
strength and hardness that maximum at mixed
variations 90% : 10 % with holding time 4 hours (due
to the variation of a mixture of 100% : 0% do not have
a mixture of active charcoal in it) while the lowest
value is on the variation of a mixture of 80%:20%
with holding time 2 hours. But the desired porous
ceramic is ceramic that have many pores to be able to
accommodate the water vapor when doing the
filtration rate or in other words due to the porous
ceramic required have pores then by itself the value
of mechanical nature compressive strength and
hardness) will be low (Yuan, et al, 2016).

Therefore, then the optimum ceramic on this trial is
on ceramics mixed variations 80% : 20% with a
mixture of holding time 2 hours with pressure value
= 9.8 MPa (Figure 1) and value of violence = 184,73
MPa (Figure 2) while for comparison taken ceramics
with the value of the mechanical properties that high
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on the variation of a mixture of 90% : 10% with a
holding time of 4 hours with strong value press =
17.89 MPa and the value of hardness = 1503,52 MPa
or 1,50352 GPa. In the Figure can also be seen that
the addition of active charcoal is on a mixture of
ceramic coating will reduce the value of mechanical
properties (either hardness or compressive strength)
where the value of the best mechanical properties of
ceramics found in a mixture of 100% : 0% without
adding active charcoal and the value of the lowest
mechanical nature there is on a mixture of 60% : 40%.
Based on previous research reference (Yuan, et al,
2016) can be seen that the ceramic that is produced
has a worth compressive strength between 13,72+2.2
- 43.543.3 MPa and also on the research (Yalcin and
Sevinc, 2000) hardness of ceramics has a value
between 0.79+0.02 - 8.25+0.09 GPa. So when
compared to the ceramic coating on this research is
worthy said as a porous ceramic.

3.2 SEM-EDX
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Vapour
Element Line Type Wit% Wit% Sigma Atomic % Standard Label
0 K series 49.75 0.26 64.54 Si02
Na K series 1.16 0.07 1.05 Albite
Mg K series 1.66 0.07 1.42 MgO
Al K series 13.15 0.13 10.12 Al203
Si K series 26.03 0.19 19.24 Si02
K K series 342 0.09 1.81 KBr
Ti K series 0.37 0.07 0.16 Ti
Fe K series 4.46 0.18 1.66 Fe
Total: 100.00 100.00
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1,000 1,008
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29.20 37,60
9.1 26,3
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3.2 4,16
2,712 3,50
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0.14 0.2 1L.632 1.000 1.013
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0.%7 0,009 0,81 1.000 1,009

Figure 3 : SEM - EDX test results (a) clay without charcoal (b) clay: activated charcoal with 80%: 20% mixed variation, with
a holding time of 2 hours (c) clay: activated charcoal with 90%: 10% mixed variation, with a holding time of 4 hours.

From the observations of the morphology of the
ceramic surface can be used as an example of 80%:
20% mixture with a holding time of 2 hours has larger
and more pores compared to 90%: 10% mixture with
a 4 hour holding time which has pores which is far
less and not evenly distributed.

While the results of the analysis using EDX can
be used to mix 80%: 20% with a holding time of 2
hours which is equal to = 58.11% compared to a
mixture of 90%: 10% with a 4 hour holding time of =
29, 20% where oxygen indicates that the porosity (eg
oxygen from free air trapped in the pores) in the
80%: 20% Mixture with 2 hours holding time is far
more than the 90%: 10% mixture with a 4 hour
holding time. When compared to the concentration of
oxygen in clay soil that has not been activated it can
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be seen the amount of oxygen in the mixture of 80%:
20% with a holding time of 2 hours compared to
before the mixed clay is 90%: 10% with holding time
4 hours before clay is activated.

This reinforces that the 80%: 20% mixture with a 2
hour holding time is a better mixture.

From the reading of EDX elements, it can also be
seen that the content of Ti in clay that was previously
read by 0.37% was no longer found in 80%: 20%
mixture with a holding time of 2 hours and a mixture
of 90%: 10% with a holding time of 4 hours. This
shows that chemical activation and technology can
eliminate impurities but can also increase the surface
area and porosity of raw clay (Toor et al, 2015). In
addition, SEM-EDX also measured pore diameters at
3 different pores . Pore diameter measurements using
SEM EDX are shown in the following figure with
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Figure 4 : Results of SEM observations for pore diameters with 1500 times magnification (a) séﬁlples with a mixture of 80%:
20%, 2-hour holding time, and (b) samples with a mixture of 90%: 10% 4-hour holding time.

From the results of the diameter size measurement
of the pores using SEM can be seen that the plates
with a mixture of variations 80% : 20% with holding
time 2 hours have the size of the diameter of the pores
average = 8,606 um.

While ceramics with mixed variations 90% : 10%
with holding time 4 hours have the size of the
diameter of the pores on average = 10.

Have no evidence that the depiction of the
multitude of pores which is actually on the ceramic
coating is complex because of the extent of the

spreading of the size and shape of the pores and the
complexity of the network of pores .

From the measurement result proved both
variation of these ceramics including ceramic coating
type of macroporous ceramic due to the ceramic has
the size of the pores greater than 50 nm (d >50 nm).

3.3 Water Vapour Adsorption Test
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Figure 5 : Charts of The Water Vapour Adsorption based on (a) Hydrogen Concentration (b) Output Voltage.

Based on the results of the water vapor adsorption test
can be seen that the variation of a mixture of 80% :
20% with holding time 2 hours that the hydrogen
concentration which is read by the censorship is
61,87% with output voltage 3.09 Volts on minutes to
98 while on the variation of a mixture of 90% : 10%
with holding time 4 hours the test results shows that
the concentration of hydrogen which is read by the
censorship is 57,08% on minutes to 77 with output
voltage of 3.09 Volts on minutes to 98 . From the
results of this test, it can be concluded that the
application of the water vapour filter turns to
ceramics with the basic materials of clay and active
charcoal variation by a mixture of 80% : 20% with
holding time 2 hours better in filtering the water
vapour.

4 CONCLUSIONS

Ceramics with the basic materials of clay and active
charcoal can be used as a water vapor filter with the
optimum mixture variations 80% : 20% with a
holding time of 2 hours is supported by mechanical
data test (pressure and hardness), observation SHEM-
EDX (morphology surface, the size of the diameter of
the pores and the analysis of unsures elements). From
the test of the water vapour adsorption also proves
that a mixture of 80% : 20% with a holding time of 2
hours is the optimum variations that can be filtering
the water vapour.
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