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ABSTRAK

feemampuen sekem padi untwok menghilangkan mangan dart air telah
diperiksa.  Beberaps  parametdr  vang  dapat  mempengarulu
pengambilan mangan seperti wkuran partikel, pil. dan temperatur

dihtfangkan  dari  Jaruian  adalah 96,6%  Meoods e telah
diapiikasikan untuk menghilangken ion mangan dari contoh ai

Fevwarnds 1 rice sk puiiganese remaval, waler sanymes

*Author for comesponding.

INTRODUCTION

From the prablers of environmental pollution, the removal of toxe
and sometimes valudhle heavy metals from sewsge and industrial
and mining strepms has become an indispensgble need and & keen
attention Ims been paid in recent years, ToOugh svmthctic 1on
exchisnger resins are effective, they are oflen unsuitabic for the mass
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removil of Leavy metals because their costs are rather Cx[rensive

Uhien, the need for effective and economicnl remuoval o el jons

resulled i a search for umconventional methods angd misterial ikt
b useiil i this feld,

Recently, & grean denl of atiention has been fucnssd Upan the
uge of nenliving bomaterial or agricullural byproduet {Drake fnd
Woasson, [W95) sucl as apple wesle (Marancn snd Sasire. 1964),
covenut husk (Low et af.. 19953, tes feavis {Tan and Mabhid Khan
SHRUE pndsl {Lesooand  Low, TUERSS wigal  [Mabanieg al., 19893
and rice husk (Munafet al, 19975, 199 az 4 potential tal for he
removal of toxic polhutants from river water, wasle witer dnd Mo
e et

The biozorption. or binding. of mewl joms by nonlis g
blrommaterial arises from the ceordinmion of the jons {0 dillerent
functionili zreups: in ar on the biocell These coardinating groups
tprovided ba protens, Hpid, ond carbobvdratesi mclude smine.,
taetbier. . sulthydryl, carboxsl, earbonvl imedazole, phazphate,
hvdraky] snd amide moieties. These palyfunchional biosorhent often
exhibit unique metals adsorption abilitGes. Other ads zntages ol this
Kind of sorbent s that they can regenerated and reused (Munaf et al
| 9%6z]

Rice hush. a by product of rice. is readily aveilahle i opeaf
ghundance in Indonesia, It is generally discarded as 1 waste or pse 25
& fuzl, The cell walls of rice husk consist mainly of cellulase, silica,
fgnin, carbohydrates and having @ lots of hvdroxy] eroups in tieir
structures. Where the exchange propertics of the husk are due 1o the
presence of their various functional groups.

This work reports on the wie of rice husk for removal of
mangan from waste water. The method has been aplied 1o removal
sueh metal from industrial wasie warer

MATERIAL AND METHOD

Treatment of rice husk
Rice husk were washed with an excess of pure water, drisd at room
temperature for & day. Then ground and screened o within the
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particle mnge of 120 — 3H m. Te remove the irace amounts o
metal tons indipenous o rice husk. 10 g of rice husk particle is rinsed
with 20 mL. of |5 hvdrochloric acid, and then washed with 50 mL of
deionmized water. Afier the washing solution i5 discharded, the rice
husk was dried at room emperanere for | day belore used.

Chemibeals snid apparatus

Al reagents empleyed in this work were of analviical resgent zrede
ar botter, and obtained from B, Werek (Darmatadl Germany ), unless
atherwise noted. Agueous standard solutien of mengan chloride was
prepared  from the stock soletion {1000 mg/L Ma} and abtained
from Wake Pure Chemicals Co., (Usake, Japan), Column experinent
were conducted o gplass webe (10 % 130 mm). Glass wool was
msergd a1 the op to prevent the substrate from floating. Metal jon
concenlration was analyvzed by usine Ana Lab Model Alpha-4 aromie
absarplion speclreinelsr,

Procedure
Three vrams of wemed rice husk was inserned o the colomn made
of glass tube. Water was then slowly added 10 wet the packmg. The
metil sohition having o Kknown eomeentration of metal jon was passed
through the column. The initial and final concentration of mangan
i 1s determined.

The procedure for the removal of mangan ion from real water
is a5 follows @ | L of water sample iz Jowmg nto the eolumn

fow pate af the eloate were contpalled ‘to be the same. The mnitizl
roncentrtion of mangan 1on present i Waler sample and the final
concenlrition afer the column was determined as deseribad above

RESULTS AND DISCUSSION

Effect of the particle size on mangan ion adsorption

The adsorption capacity of rice husk much depends on the surface
activity, namely spesific surface area available [or solute-surface
intesaciion, which 15 accessible te the sohies. Conseguently, o is




expeated thid the adsorption czpaciy mererses with  nereasing
suriate sl of the sk, Thesmosns that the sarption maenal |];|..-!~_-:£!
lnrper surfnce pren or - ather words hns smgl pariiale sree eould
Acserpmetslion stonger than the smaller ong

Filppse | SOV IitE percentage. of ikamgan on uplake i the
varians paricle sizeof s When tive: particle size of the tiee sk
wits changed from 15010 300 m, the the pereentage of mansan jon
sotiomFaethe hush s incrersed up 0 92% i the particle rROg
fromy 150040 230 m _-1Ec?:T:H1T:?._Tr.-‘_-::?17.'-€*.F"-- b i
size 425 m for mangan won investigated, Tharefore 250 m wns
selected as the particle size for mangan fon investigeted. This results
are much betrer than iF°2 mm size of ricé busk was psed for removal
ol metal wons (Suemizu 21 al., 1986) Where they réported thar
wnmedified e hosk oave onby dround 405 of metal ions SOrpon
v The husk
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Fagure |. Effect of particle size of the husk on manganese jon
adsorplion,

Effect of pH on mangan oo adserption

It is weli known that adsorption of  metal jons by solid substrates
much depends on pH values of the salution, Figere 2 shows the
effect of pH on mangan adsarption by the rice husk,
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Figure 2. EfMect of pH on the manganese on adsorplion
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A can be seen from Figure 2, when the pH solution was changea
from 3 to 8. the rice husk showed favourable sorption in the phl
range of & 1o 7, Solution of pH will influenced both aquesus mangan
ion and surface binding of the rice husk. At lower pH values (smaller
than -1 the surface of ihe sorbent weold sureunded by the
hwdrenium ion (H7), which would hinder the mangan ion from
reaching the binding sites of the sorbent cavsed by the repulsive
forces. At higher pH, Serption will increases with increasing pH 1o
the poim where the mangan icn invesiigated will precipitated, which
eecur at pH higher than 7. 1n the epiimum mange from 6 to 7
maxirnum uptake of mangan jon by rice husk 5 2%, For this reason
salutien of pli 7 was selected as the optimum.

t et of temperature on manganese ion adsorption

The effect of 1emperature an adsarplicn of metal iens on rice huss
have received [mile pmennon, Therefors, we examanied the adsorption
al mangen ion by the ries hush by using buss which was heated
temperdtiere ranged from 60 1 200 “C. prior o wsed. The husk with
the particle size of 250 m was nedted inan oven for 13 min, The
temperstere was Kept constant dunng the heating tme. As can be
seen from Fioure 3. when the temperature was changed frem 60 10
2 “C; the adsomption power will increases  with  increasinn
wemperature up o 150 "C, and tended to decrease at higher
lEmperatures.
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Figure 3. Effect of tempemture on mingoness ion sdsorption

At temperatere ranged from 60 1o 130 °C the heai of hydration of
mangan ion being higher than 5 heat of adsorpiion. As expecied,
chanpe in empgrature couse appreciable changes the surface
adsarption, Cin the ather hand, at termperature higher than 150 °C, the
adsorption tended to decrease. This s probably  because ar
temmperatere higher than 80 °C. some of the funétional areups that
can nffect the sorption process of the husk was decomposed; due
the carben hinck occurred at higher temperature, Therefore, |30 'C
was selected as optimal heating temperatore required for the nce
sk before used

Removal of mangan ion from waste water

In order  to verify the  copahility of the rice hosk for removal

mangan ion in river water and waste waler samples. The present

methad was applied 1o remave mangan ton present inowater samples,
The sumple was filtiered and adiusted 1o pH approximately 7

by adding appropriate volume of sodiom hydroxide solution.  The

volume sample used is:1 L. The results oblained 1s shown in Table 1.
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Table |. Removal of manganese 1on from river water pod waste
waler samples

L1

Kind of water Consniraiion Metal Uputke
imz/L (0L
Original - Effluen:

Faver water 015 024 5535
Car wash waste waler 1.6 (15 253.8

*Based on 3 mezzurcments

A5 can beoseen from the 1able, the percentegs of mangon on removal
from real water samples were 35.5 and 33.% %6 respectiveiy. This
result seem 1o be less than the removal obtamed by using the
stamdard simgle nangan jon investigased Since real water sample
contain ather tons, the regson s may be due 1o 1heopossibiline of
competition for adsorplion site. This 15 because the amounl ol
mangan adserbed would depend on the lemz size, the sability of the
melel inn-husk bomding. nature of metal ien-husk interacton and the
distribution of the reactive groups on the husk.

In conclusion, the rice husk could bz used as a potential
Biosorbent Tor remeval o mangan Gom real wdier samplie. However,
the possibiliny of metal 1ons competition [or adsorplion site needs o
b assessed
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