Jurial Bhnda Andalos, 1558 0833-53018
Volwime 4 Bomer I, Takan PSS (L1117
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ABSTRACT

The albifity of manggis sk w remove phenal substanee from hespital waste
wister has been mvestigoted. Phenal concentration was measured by using 4=
amiaantipyrine as coloring agent and detected at 206 nm using a visible
spectiophotometer spectronic 21. Several parameters that con affect phenoi
uptake such as particle size. pM oand concemtration of reagents were
examined, Under the optimal conditicns, phensl substance remeval from
aqueots solition 15 o, 9 ¥

INTRODUCTION

I recent years there has been an incrensed awareness of the patential inpact
of toxic pallutants such as heavy metals, ammenia and phencl substences,
Yarious methods 5'\.-:'1 a5 on exchange, carbon adsorplion, precipitation and
electra deposition’ have heen successfully appiied for toxie pollutants
remeval [tom wastewater, On the other hand, the use of agriculiural produecs
and by-product as material for the removal of toxic pallutants has received
considerable attention and many materigls fave been examined due to their
numeraus finctional groeps and low capital cost™,
Phienols aré well-known envirenmental |'_|i:-' Intants, The waste warer
1]'315: toke munufactures, paper mill, coal conversion, oil shale and plywood
mdustries contain phenols up 1o e eral 2rams per liter, Althiouzlt a number
of materials such as mess”, peat’, wood”, coconut husk” and rice husk® have
been investigated ta removal heavy metals from waslewater, ar.:m.-:l» iny
authors have described the removal of p!‘il_nn-l using bicsorbents™'
Manggis husk, is readily available in great abundance in ||1|'_I|3m:.-15'u.
It is generally discarded as 2 waste. The eell walls ofhusk consist mainly of
cellulase, and lignin'' and they have a lot of hydroxyl groups i their
structures, where the icn-exchangs properties of the husk are due to the
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presence af  various functional groups These polyfunctional bicsorbents
exhibit unique toxie pallutants adsorpticn abiliies.

The aim of the present work is (o siudy the capability of minggis
sl for the remaval of phenal from haspital waste water. The phenal
concentration is determined by using a speetrophotematric method.

MATERIAL AND METHODS

Treatment of manggis husk

Manggis husk was washed with an excess of purified water, dried at room
temperature for one day. Then, the husk was ground snd sereened 1o obtain
pirticle sizes of 150, 150, 250 and 425 pm. A 5 g amount of the husk was
builed witl water ta remave the color dyes, and than ginsed with 20 mL of
1% fydrochlaric acid for § day, fallowed washing with 30 ml deionized
water., After the washing solution was remaved, the husk was dried ot ream
temperature for one day before use.

Cliemicsls and appaciies

All tengents emplaved in this wark were of analytical reagent grade or
hetter, end chiainsd from E. Nerck {Daemstadl, Germany), wnless athorwize
soned. Phenal standerd solution, d-aminoantipyrine, ammaoniu hvdroxide,
amemonium chiorids, poassium  Berricvanide  were used @5 the ceagent,
Phene! concentzatians in the initial solutien and effluent were analvazed b
using a UV.Vis spectrophotomeater spectronic 11,

Proceidurs

Determinafion af pleod concentration

Phenot salution (5 mL) was placed ina clean dry 30 mL valumetric flask. To
the selution was added 20 mL of purified water and 2 mlL. of 4-
aminaantipyring, followed by addition of 1 mL potassium ferzicyanide. The
salutian was then addad with ammonium hydroxide, mixed well, and fixed
ra 50 mL with addizion of purified water, The final solution pH was adivsted
1o around 10 with pmnioniom bydroxide and huffer solition. Tle
ahenrbace of the solution at 306 nm was measured sgainst the reagent

blank.

ool of plheivad

A3 g amount of teated managis husk wes imserted into the laker plass
Than added with 20 ml of 50 mg L7 phenol end than shaking far 30 min,
The solurion was then filtered. The initial concentration of pheaol present in
hospital wastewater znd the final conasntration in the Nlirate solutions were
determined a2 described above,
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RESULTS AND DISCUSSION

Selection of color farming conditions

The pll and concentration of reagents play an impoartant role in the calar
farming of the suhstance. Therefore, precise contrel of pH and reazent
concentration was found w be crucial to provide better sensitivity and
repealability. The renction mechanism of phanol with 4-aminoantipyrine is
shown in Figure |. The detail procedure and eptimal canditions for the calar
farming of phenal with d-aminoantipyrine was desribed previously™,
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Figure |, Reacticn mechanizm of the 4-aminoantipyrine dyes
fapmed with phenal,

Seleetion of adsorption conditinns

Effece af the particle xize vm pliemod gdsorption
The adsorprion capagity of mangais kusk strongly depends onthe surlace
agtivity like aiher svnihetic fon exchangers, viz., specific surface amea
available for solute-surface intesaction, which is accessible to the sobute'
Consequently, it is expected thar the adscrption eapacity increases with
increasing surface area of the husk. In other words, the sorption matecial
having smaller particls size could pdsorb mare phenol.

Figure 2 shows the plots of the percentage of phenol optake versus
the particle size of the mangeis husk, Althoogh the phenel uptake  was
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optimum (94,8 %) for the husk with 180 pm, the results indicated that foy




ather size of mangzis husk the sorption was still satisfactary, e.0., Gl - 03 94,
From the resulis 180 pm husk was selected for the Rerther experiment,
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Fiaure 2, Effect of particle size af husk on the phenel uptase.

Effier af hoat treatment on plienad aidsorption

The effect of heat treatment on the sorption af phenal onio manggis s
was examined. Phenol uptakes obtained on fresh and dried {up to 120 “Ghaf
the husk wers compared bosed on the same dry weight | he results
indicated similar capacity of phenol uptake {93-90%). Therefore, it 15

concluded that the heat treatment does not ffect the binding capecity of
sorption sitgs for phenel,

Effect of contacting time on plieiit idlsnrpiion

Figure 3 shows the percentage of phencl adsork versus contacling tme
hetween phensl salusion and manggis husk The resul indicate that the
optimum adsarption of phenel (923 by manggis husk is occurred at 30 min

contacting time, Therefore 30 min was selected s the cantacting time af
phenel and mangzgis husk.
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Figupa 3. Efizct of contaesing timz of husk on the pliencl uptake.

Lenigiife Iseilic i

The distribution of the sclute {phenal) between the liquid phase and the solid
phiase can be described by several mathematical refationships such az the
standard Langmuir madel™. The Langmuois modal assumes that uptake
cocurs on an homogenous surface by monolaver sarplion without interaction
between sorbed molecules. The sarplion results abtained at equilibrium can
be uzed to determing the maximum amount of phenol that can be sorbed
by manzais husk using a modified Langmuir isotherm:

Cole = 1 th+ CaN=

whers Ce [mg L' 1 is the concentration of phenel salution at equilibrivm,
Me [mz g’']isihe smeunt of phenal serbed per vnitweight of manggis husk
at equilibrivm, b is a Langmuir constant related to the energy of sarpiion
[mz L' and M* is the maximum sorption capasity of rice husk.  Plois of
Lengmuir isatherms for the phenol-manggis hosk system s shown in
Figure 4, From the figure it is seen that {he meximum sorplion capacity for
phenal is 34.8 mg per g mangais husk,
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Fiaure 4. Langmuir i3 athenm for phenal-ngnggis husk syslom,

Remevial of plienal from waste walers

In arder to verify 1he capability of the mongeis husk for the remnoval o
phenp! presant in real wastewater samples, the preszot method wis spplic
to remove phenol contained hospital wastewatar, The —wasiewialer
samples were filiered prior to use Lo remoys solid particles. The volume of
exch sample used was 230 mi and insericd to the baker glass contained 3 ¢
of mangais husk.
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