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Abstract : Sea water has the potential to be processed into clean water through desalination.
The technology is currently being rapidly adopted for the desalination process through the
membrane. The simple method to obtain a membrane is important. This study has used
cellulose acetate from water hyacinth as raw material for the manufacture of membranes for
desalinationO.

Microbial cellulose from water hyacinth formed by 200 ml starter Acetobacter xylinium
soaked in 4% NaOH for 24 hours and then washed with distilled water. The membrane is
made by mixing clumps of cellulose acetate in dichloromethane solvent to form a dope and
printed on glass plates. Cellulose acetate membranes is made and tested through dead-end
operation with varying influent concentrations therefore 19.572 mg CI/L, 8.388 mg CI’/L, and
5.992 mg CI/L.

With a 200 mLstarterAcetobacterxyliniumanda pressure of latm, the membrane rejection
capability trend occurs follow orde 0 as the CI" concentration decrease inline with filtration
time. The resulting membranes was ultrafiltration membranes with a pore size membrane
produced between 19.43 nm to 58.28 nm.
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Introduction

The rate of water consumption in the world has doubled for every twenty years, exceeding twice
the rate of human growth. Some have calculated that by 2025, demand for water will exceed supply by
56%. Lack of clean water may affect many things, which can reduce the level of life and reduce economic
development. This shows that the world needs away to increase the supply of clean water. One source of
potentiall as a source of cleanwater is seawater. Sea water canbe used as clean water by using desalination
process-.

Desalination is a separation process to reduce the amount of salt dissolved in seawater up toa
certain level so that water can be used®. Several methods of filtration and purification has been researched
and developed to obtain fresh water from seawater or waste water®>. Today, desalination as an effort to
increase the supply of clean wateris one of the urgent problems to get attention. That is becausethe growth
of population, industry and irrigation should be offset by the availability of sufficient fresh water.

The technology is currently being rapidly adopted for the desalination process is through the
membrane, but the price is relatively expensive commercial membranes’®. This causes the need for
technology in the country to create a membrane with a cheaper price from using cellulase acetate®™°. In



Alia Damayanti et a//International Journal of ChemTech Research, 2017,10(3): 76-79. 77

this study the use of cellulose acetate from water hyacinth as raw material for the manufacture of
membrane for desalination process.

Based on the above, water hyacinth with a big number will be used as raw material for the
manufacture of cellulose acetate membrane for desalination. The membrane has high economic value and
also high benefit to the community. In this study,membrane characterization tests has done with a variety
of feedback, namely: 19.572mgCI’/L, 8.388mgCI/L, and5.992mgCI7/L. This is to determine the effect of
feed concentration on the ability ofthe membrane desalination.

Material and Methods
Materials

Ingredients: water hyacinth, (NH,;),SO,, starter Acetobacter xylinium, NaOH, CH;COOH, glacial acetic
acid, sulfuric acid, distilled water, 2-propanol, dichloromethane. Equipment: blender, magnetic stirrer, shaker,
filter paper, stir bar, Dead-End reactor. Cl" is examined using spetrophotometry™.

Preparation ofMicrobialCelluloseWater Hyacinth

Hyacinth that have been washed, cut into small pieces and then blended, filtered to take a liquid
concentrates. The concentrate is heated to a temperature of 100°C to a boil, then add sugar to 10% and
(NH,),SO, 2.5% was stirred and cooled and adjust pH=4. Add Acetobacter xylinium into the mixture. In this
study used a nine-day incubation period, so that the resulting gelnatahasa thickness from 3 to 8mm and the
slipperry surface.

In the early stages of the preparation of cellulose acetate membranes, performed by filtering out the
clumps of yellowish white hydrolysis reaction results using filter paper and washing repeatedly using distilled
water and ethanol which aims to reduce the smell of acid and acid content. Followed by the vacuum pump and
mixing with dichloromethane to obtain dope solution.

In the printing process membrane, used in the form of polyester support layer. Cellulose acetate
membrane with polyester support layer has a tensile strength and carrying capacity of the membrane™.

Results and Discussion

Of the membrane that has been formed through the process of characterization test Dead-End and SEM.
Characterization of membrane aimed to determine the ability of the membrane in the process of desalination by
CI" examination*?, membrane structure, and the pore size of the membrane.

The ability of membranes in desalination process

The ability of the membrane desalination process depends on the ability of the membrane to the particle
to reject CI". Rejection efficiency is defined as the fraction of the retained solute concentration membrane.
Efficiency is used as a parameter for calculating the value of membrane permselectivity. The varying
concentrations of CI" 19.572 mg/ 18.388 mg CI/L, and 5.992 mg CI/L where the filtered through the filter tool
in the form of Dead-End reactor. At each 10 minutes, the resulting permeate rejeksinya measured values (%)
with applied pressure is 1 atm. Seen in Figure 1, the difference value of rejection every 10 minutes, where the
rejection rate increases exponentially with time.

Change the value of such rejection may occur due to the process of fouling (pore blockage) membrane
that can withstand the solute particles in the feed. The longer the time, the more particles are retained on the
membrane which can cause blockage of the membrane pores. Membrane rejection values calculated by the
equation:

R=(1-C,)/CJ)x100% (1)
Remarks:

R= coefficient of rejection

Cp= concentration of particles in the permeate
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CJ = particle concentration in the feed

The concentration which used during the characterization tests is the membrane reactor dead-end
affect the ability of the membrane to filter dissolved particles contained in the feed. The higher the
concentration of the feed, the content of dissolved particles in the feed the more so the more soluble
particles that can beretainedbythe membrane surface. In Figurel we can seethat over time the operation of
the membrane, the membrane rejection rate will increase has ode one in trend.Visible differences were
significant rejection values be tween feed concentration 0f19.572mgCl’/L witha feed concentration of
8.388mgCl/L and 5.992mgCI/L. With a200mLstarterAcetobacter xylinium and a pressure of latm, the
membrane rejection capability trend occurs follow orde 1 can be seen in Figure 1. Efforts should be made
to produce cellulose acetate membrane rejection rate is good is to increase the operating time of the
membrane. In addition to the operating time of the membrane, the concentration of cellulose acetate
added (increasing the number of starter Acetobacterxylinium) orby mixing the polymer material known to
minimize the pores of the membrane'®. The membrane rejection capability trend occurs follow orde 0 as
the CI” concentration decrease inline with filtration time.
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Figure 1.The relationship between the value of the membrane rejection with increasing feed
concentration time
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Figure 2.SEM photos Cellulose Acetate Membrane Surface:
(a) Magnification 5000times,
(b) magnification of15000times
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Membrane Morphological

Morphological analysis membrane was used in order to see the size of the pores of the membrane.
The measurement of the membrane pores used SEM technique can be seen in Figure 2. The size of the
pores were identified through SEM imagesranged from19.43nm t058.28nm. From theresults of the dataof
thissize, thenthemembraneis include an ultrafiltration membrane. The measured result is the same
according to membrane sizeasde fined by Ghaffour et al.™.

Conclusions

From the analysis and discussion of this study concluded that thefeed concentration significant
influence on the ability of the cellulose acetate membrane desalination processes(rejection particle CI).
Test with a characterization of the membrane ata feed concentration 0f19 572mg CI/L has the best ability
in the desalination process, namely the rejection rate reaches 25% has orde one.
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