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Abstract: Natural rubber latex waste filled with water hyacinth was used as adsorbent as a part of the waste
alternative utilization. This study was aimed to determine the maximum contact time and pH of the adsorbent
on the adsorption process of grease in water. It was carried out by contacting the adsorbent with the mixture
of grease and water for 5-25 min with the addition of different pH solution. It was found that the adsorption
capacity of the adsorbent was improved with the mcreasing contact time while the mcrease of pH solution

showed no sigmficant effect on the adsorption capacity.
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INTRODUCTION

Natural Rubber (NR) latex has been widely used in
many daily product such as gloves, seals, hoses,
cushions, tyres and various electirical instrument. These
products have played an important role in daily life.
However, manufacture of these product may also produce
overcured NR-Latex compound. The use of overcured
latex compound will produce bad quality products so it 1s
usually dispose as waste. The direct waste disposal will
result in environmental pollution. Therefore, it is
necessary to utilize the NR-latex waste to minimalize the
pollution (Zhou et al., 2015).

It 1s reported that the NR-latex waste can be used as
adsorbent which enable removal process of oil spill on the
soil and water (Hanafi and Azahari, 2005). So, the
utilization of NR-latex waste as adsorbent can be applied
to reduce water pollution due to excessive grease content.
According to the data of North Sumatera Environmental
Agency in 2012 the grease and o1l content in Lake Toba
has excceed the quality standard. It i1s reported that the
grease and oil content at 22 location in Lake Toba area
has reached 1.2-1.6 mg/T. while the quality standard of the
agency has the value of 1 mg/T.. Besides, the lush growth
of water hyacmth which 1s caused by agricultural waste
has also polluted the Lake Toba (Nasution ef al,
2016).

Both water hyacinth and grease pollution will damage
the enviromental quality of Lake Toba. Therefore, the
water hyacinth-filled NR-latex waste will be utilized as
adsorbent to reduce the grease content of the water. The
effect of the content time and pH of the adsorbent will be
studied.

MATERIALS AND METHODS

Preparation of water hyacinth filled NR-Latex waste as
adsorbent: Water hyacinth was washed with distilled
water and was cut to the size of 1-2 cm?’ Then, it was
boiled for an hour and followed by drying process in the
oven until constant weight has been achieved. The dried
water hyacinth was milled and sieve until 100 mesh water
hyacimnth powder obtained. The obtamned water hyacinth
powder was mixed with NR-Latex wasteat composition
of 0:100; 10:100 and 20:100 (w/w) and was stirred until
homogenuous mixture obtained. Each of the composition
variation will be labeled as Adsorbent A-C. The adsorbent
was dried in the oven at 130°C for 15 min The dried
adsorbent was further reduced to the diameter size of 40
mesh and was stored in desiccator.

Todine number analysis: As much as 2 g of adsorbent was
put into erlenmeyer and was added with 10 mI. HC1
solution 5%, followed by sturing and heating. Then, it
was cooled at room temperature. The mixture was
added with 100 mL of iodine solution 0.1 N and was
homogemzed as well as filtered The filtrate as much
as 50 mL was titrated using Sodium Thiosulphate 0.1 N
until pale yellow solution obtained. Then, amilum
indicator solution 1% was added and the titration was
continued until clear filtrate obtained. The amount of
Na,S3,0, 0.1 N used was noted. The iodine nmumber can
be calculated by using Eq. 1 (SNT, 1995):

I:[(A)f(DF)(B)(S)](mg/g activated carbon) (1)
M
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Where
I = Iodine number (mg lodine/g activated carbon)
A = Todine normality x12693
B = Sodium Thiosulphate normality=126.93
3 Volume of sodium thiosulphate
M = Mass of activated carbon
DF = mL Iedinetml HCI (2)

mlL Filtrate

Determination of maximum contact time: As much as
10 g of grease was put in a beaker glass filled with 100 mL
of water. The mixture was added with 2 g of adsorbent,
followed by stirring at 170 rpm using magnetic stirrer. The
stirring process was stopped at 5, 10, 15, 20 and 25 min.
The adsorbent then was filtered and weighed. The grease
content of the filtrate was analyzed to determine the
adsorbent’s adsorption capacity. The maximum contact
time was obtained.

Analysis of pH effect on adsorption capacity of water
hyacinth filled NR-Latex waste: Solution with imtial pH of
5-9 was prepared in beaker glass. As much as 20 g of
grease was put in a different beaker glass filled with
1000 mI, of water. The mixture was mixed with 2 g of
adsorbent and was poured in the solution with different
initial pH, followed by stirring process at 170 rpm for
10 min. The final mixture was centrifuged with velocity
of 3000 rad/min. The filtrate was analyzed using
gravimetric method.

RESULTS AND DISCUSSION

Figure 1 shows the iodine number analysis data of
the adsorbent with different water hyacinth composition.
It can be seen that the iodine number for Adsorbent
A-C each give value of 1309918, 1321087 and
136.5767 mg L/g adsorbent. The higher iodine number
indicates that the adsorbent has greater adsorption
capacity. The adsorbent with high iodine adsorption
ability indicates the larger surface area of the adsorbent
and has larger micro structure and mesopore (Nunes and
Guerreiro, 2011). The improvement of iodine number from
Adsorbent A-C shows that water hyacinth addition will
enhance adsorption capacity of the adsorbent.

Figure 2 shows the effect of adsorbate contact time
on the grease adsorption capacity of the adsorbent. Tt can
be seen that the grease adsorption capacity increase as
the contact time increases. However, the longer the
contact time, the slower the increment of the adsorption
capacity. The effect of contact time on the adsorption
capacityof the adsorbent usually follow 2 step kinetic
behaviour. In the first step, the adsorption process occurs
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Fig. 2: The effect of adsorbate contact time on the grease
adsorption capacity

quickly as the contact time increases. It 1s due to the large
free bond sites which 1s available in the adsorbent. Yet,
the longer contact tume will result in the slower mcrement
of adsorption capacity due to the lesser available bond
sites. Besides, the spacious surface sites has been
difficult to adsorb the grease because of the repulsive
force among adsorbate molecules in the solid and
liquid phase (Seong et al, 2014, Ucar et al., 2015;
Khosravihaftkhany et al., 2013; Roy et al., 2013).

It can also be shown at Fig. 2 that the grease
adsorption capacity improve with the addition of water
hyacinth as filler in NR-latex waste. It was due to the
oleophilic properties if cellulose which enhance the grease
adsorption. The improvement of grease adsorption
capacity start to be slower at 5 min and the maximum
grease adsorption capacity is achieved at 25 min by the
value of 3.65 g grease/g adsorbent for Adsorbent A,
3.95 g grease/g adsorbent for Adsorbent B and 4.15 g
grease/g adsorbent for Adsorbent C.

The effect of pH on the grease adsorption capacity of
the adsorbent can be shown in Fig. 3. Tt can be observed
that pH has no sigmficant effect on the adsorption
capacity of the adsorbent. The grease adsorption capacity
for the water hyacinth-unfilled adsorbent from pH 5-9
show no changes with value of 2 g grease/g adsorbent.
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Fig. 3: The effect of pH solution on the grease adsorption
capacity

Both 10 and 20% water hyacinth-filled adsorbent
each gives the same grease adsorption capacity by the
value of 2.5 and 2.9 g grease/g adsorbent from pH 5-9.

Adsorption ability of the adsorbent can be affected
by pH solution due to the relation with protonation or
deprotonation of active-side surface of the adsorbent.
The pH value will influence the surface charge of the
adsorbent and 1onization degree of the adsorbable
substance (Gadd and White, 1989). If the adsorption is
only influenced by electrostatic interaction, the maximum
adsorption capacity should approximately at pH 6-8.
However, adsorption can also be caused by
another mechanism such as hydrogen bond and
hydrophobic-hydrophobic interaction (Al-Degs et al.,
2008). The hardly constant value of grease adsorption
capacity indicates that the main adsorption mechanism
did not depend on the electrostatic interaction but may
depend on another mechanism such as hydrogen bond or
hydrophobic-hydrophobic interaction.

CONCLUSION

It 13 observed that the utilization of water hyacinth as
filler in NR-latex waste adsorbent could enhance the
adsorption capacity. The best properties of the water
hyacmth-filled NR-latex waste adsorbent were obtained at
20% addition of water hyacinth with maximum contact
time at 25 min. The pH solution showed no significant
effect in the adsorption capacity. The use of water
hyacmth-filled NR-latex adsorbent can be an alternative to
reduce grease polution in the water.
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