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ABSTRACT

It has been studicd the wse of salak hosk w adsork of ron, cadmioe, @ne, and
copper. The salak husk, which has been grounded, screemed and activated. fooked for
aptimum condition. Several parameter that can be affect 1on, cadmium, chrcanivm, zing,
znd copper uptake such as particle size of salak husk, pH, confacting time, concentration,
the heatng emperature and heating time of salak hosk were deseribed, A1 the opamal
condition iron metal removal from aquecus sclotion s 94,58 %, cadmium 9338 %o,
chromium 93,20 %, mne 8B.VE " and copper 3030 % by using atomic absorplion
specrrophofometric. The method was applied w moli component solution giving
adsorption in ron 95,68 %4, cadmium 74.93 %, chromium 85.50%, zinge 76.50%, copper
P390 % and remaval dren, cadmiwn, chromiom, wing, and copper present n Litama
Service and Rama Matar workshop Padang
Bey word: Salak husk, irom, cpdmium, chromivm, zine, copper, atomic adsomption,
spectropholometins, waslewaler.

INTRODUCTION

Environmental concern has caused a ol of reseacl o concentrate on the effects
ol toxic metals on the environment, since the ultimarely reach and accumulate into animal
and human tissues,

Heavy metals are one of the mast impartant sources of pollution both in aqueous
solutions and in polluted zoils. In order w strongly deciease e consentrauogn in
aquecus soluucns, the uplake of metals by agricultural product and by-product appears 1w
e an efficient process, due to their numerous functonal proups and low capital cost.

Salak husk, a by-prodoct of salak, is readily avwilsble in grest abundance in
Indonesia. It 15 penerally discarded as & waste. The cell walls of husk consist manly of
cellulose, and lipnin and e bave a o of hvdeosy] geoups in their struciures, whers (he
n-exchange propermics of the bhusk are dee 1o the preesence of their vanou: Tuncuionad
groups, These polvfunctionsl hiosorhent exhibit umigque foxie pollumants adsorphion
abilities (25,

The poal of the present research was to smdy the capability of salak busk 1o
emoval of won, cadmivm, chromivm, mne wnd copper from wasiewater. The metals
concenlration is determmined by wsing atomic absorption specrophoromemne methoed,

MATERIAL AND METHODS

Treatment of Salak Husk Five gram of salak husk particle

Salak husk were washed with an
excess of pure water, dred st room
temperaturs for one dav, Then, the husk
wan  prownd  and  screensd 10 obramn
particic sizes of 150, 180, 250, 243 wn.

15 minsed with 20 ml 0,1 % nitri¢ acid for
o davs and then washed with 30 ]
cowomzed 1he salak Tusk was doed at
room temperatore for one day  hefare
LEsC
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Chemical and Apparaius

All peppemt employed o ths | gt —a—d | —O—Fedt
work were of analytical reagent grade or
hetter, wsnd oblained from B Merck
{Damumstadt, Germany),  Mine  acid,
sodium  hydzoxide, zine sulfaie, fermc
chloride, copper sulfate, cadmium
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chlonde, chromiwn ¢hloride, potassium [ o

chromate were used as the reagent, L e T —s— ' 3+
Colwnn experiment were conducted . - A —
the plass mbe (1530 x 10 mm ), glass FH Sodhuticn

wool was mserted at the top 0 prevesl I

the substrate  from  floatng.  Metal

comcentration in the mibal solulion an Figure . Effect of pH Solution on the
efflugnt were analyzed by wsing Atomic Metals Uptake by Salak Hisk

Absorpuon Spectrophotomaeter
CALESAVE: et Effect of Parcticle Size on the Metals

Procedure Uptake
O gram of meated salak lusk The adsorplion capzeily of salak
: s . : L i
wits inserted inte the colummn made of husk 5.Tr-:m:f_!}§r dcp:.mdb o ?L bu‘jfm'"
T o, e Y e 1
plass tube. Water was then slowly added :-'u:ﬂ:. iy like o1 er Sy .?tlc uii)
to wet the packing, The metal solution Syehalgem, | Vig, Spoml Smme R
was passed through the column, The available fOr - solks-suriace mtemcton,
initial and final concenuarion of metal which 15 accessible 10 the soluis,
solution  is  determined by Atomic Figure 2. shows the plots of the
Absorption Specrophotometric method. percentage of ions uptzke versus panicle
The pracedurs for the remaval gize of salak husk. Althoush the ions
of heavy metal [rom wastowatcr 15 &S uplake was opomum {9717 %) lor the

follows; 20 ml of wastewater sample is
flowing inte the columnn experiment
Uhe flow tate of eloate was consrotied w
be the same, The iitial and the final
concentration  afrer  the  columm was
determined a5 described above,

husk with 250 pm, the resolt indicated
that for other siee of salak sk the
sorption was stll sansfactory eq. 7O -
Da%, From the resolt 230 wan was
selected for the further expenment.

RESULT AND DIESCUSHOMN | 120
[ —
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Eifect of pH Selution on the Metals i 31 ﬁ | —E—Cul+
Updanbee by Salak Husk | E_ Gl | [——Cdz+
5 40 e =l A
The pH  dependence of the 2,5 sy e
adsorpiion of ron, cadmium, chrommm, i ==
Zinc and copper was shown in Fig 1. 0t "
is obvicus form Fig 1. that amount of [ kB0 2500 435
1ons remaoved decreased s the pH of the Particle Sire (oum)

solugion  fmcreased.  The  optimum
condion 15 al pli 3.

Frgure 2. Effect of Particie Sizg an the
hletals Upiake
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Effect of Contacting Time on the
Metals Uptake

Figure 3. shows the percontage
at’ metals ion adsorb versus contacting
tme betwesn metals on solunon and
sglek husk, The resuly indicate that 1he
oplimum adsorption of metals 1on by
splak Twsk s occumred at 45
contacling Ui,

15 ik 45 fald 1]
Condactins Time (Min)
Figure 3. Effect of fii&n;ii:q;:iiﬁg Time on

the Metal Liptake

Effect of Metal Concentration on
Metals Uptake

Figure 4, shows the plots of the
percentage of metals jon uplake versus
the conceniration of on solution.  The
percentage  of  mesals  lon uprake
incressed as the concentration of metals
ion solution meressed, At concentration
10 ppm of metals solubion pave an
optmuom adscabed for salak hosk,

Figure 4, Ettect of Metal Concentranon
on hetals Uprake

Lffect of Heating Temperature of
Husk on Metals Uptabe

The effect of heal weatment on
the sorpoon of meals ion o salak
husk was exammed,  Metals wptake
obraned oo fresh and dred {up w0 1507
C) of the husk were compared based on
the same drv weight.,  The resulls
indicated sirmilar capaciey of metalz won
uptake {74 958 %) The optimum
heating temperature was shout 1207 O
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Figure 3. Effect of Heating Temperature
of Husk on Metals Uiprake

Lfteet of Heating time of Husk on
Metals Uptake

Figure 5 shows the percentape
of metals ion uptake versus heating time
betwesn metals ton solution and sglak
husk. The result  indicate that  {he
cptimum adsorprion af metals ton 94 5
o by salak husk occurred w45 mm
heating tieme,
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Figure 4. ElTect of Heating oime of
Flusk on Metals Uptake

Table 1. Removal Of Metals From Multi Component Solution

[ Ee" e cde | 2 T & |
- | |
Crriginal Concentration | [ | '
{Ppﬁﬂ | [N [ : 10 1 i 1]
|
5 . ) T [ T |
Final Concentration 0431 2,610 2.561 2.350 1050
(ppm} |
Metal Uplake (%) | G568 73,90 74,39 7650 | 8950
- I

Tahle 2, Remoyval Of Metals Form The Utama Service And Rama Motor Woarkshop

Padang
 Original Congentration (el Effluent | Metal Uptake (%) |

sample \ppan
Fer | G | Zn” | Fe' | G | 2 | e | Cu ] 'i:"r'“_!
Utwma Service | U876 | 0.320 | 0380 0177 | 0350 035w | 7999 | 346 | 5350 |
Rama Maotar 1,542 | 0610 u.49'-:i"‘ 0477 | 0.520 [ 0545 | 7110 14.75 i 10.82 |
! e 1 l : |
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COMCLUSION

In conclusion, the salak husk
could be used as potential biosorbent for
resmoval iron, cadmium, chesmiom, snc
and copper from wastewater. lo the
capahility of salak husk for removal
heave metals waste water need w0 be
pagoased.
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