Click www.researchjournal.co.in/online/subdetail.html to purchase.

Adsor ption of chromium (V1) on chemically activated saw dust
P. SARASWATHI, E. SARITHA AND K. SWAMINATHAN

See end of thearticlefor
authors’ affiliations

Correspondence to :
E.SARITHA
Department of
Biotechnology, Dr.
N.GP. Artsand Science
College,
COIMBATORE (T.N.)
INDIA

Key words :
Sawdust,
Kinetics,
Adsorption,
Hexavalent
chromium, Low
cost adsorbents

Accepted :
February, 2009

Asian Journal of Environmental Science (June to November, 2009) Vol. 4 No. 1 : 29-33

SUMMARY

fromtheaqueoussolutions.

ue to various human activities like ore

mining and industrial processes, the natural
biogeochemical cycles is disrupted causing
increased deposition of heavy metalsinterrestria
and aguatic environment. Heavy metals can be
extremely toxic as they damage nerves, liver,
kidney and bones and also block functional
groups of vital enzymes. Release of these
pollutants without proper treatment poses a
significant threat to both environment and public
health, as they are non biodegradable and
persistent in nature. Through a process of
biomagnifications, they further accumulate in
food chains. (Martinset al., 2006). Hexavalent
chromium compounds are toxic, several can
even cause lung cancer. Chromium and its
compounds are widely used in electroplating,
leather tanning, cement, dyeing, metal
processing, wood preservatives, paint and
pigments, textile, steel fabrication and canning
industries. These industries produce large
guantitiesof toxic wastewater effluents(Rgji and
Anirudhan, 1997). The maximum concentration
limit for Cr (V1) for dischargeintoinland surface
watersis0.1 mg/l and in potablewater is0.05mg/
|. Procedures for the removal of toxic metals
from contaminated environments have been
developed and most of them are based on ion
exchangeand/or precipitation. Phys co-chemical
methods have several disadvantages such as
unpredictable metal ion removal, high reagent
requirements and formation of sludge and its
disposal, in addition to high installation and
operational costs (Deepa et al., 2006). Natural

Bioremediation of heavy metal pollution remainsamajor challengein environmental biotechnology.
Theability of chemically activated sawdust tor emovechr omium fr om aqueoussolution wasinvestigated.
Experimentswer ecarried out asafunction of adsor bent dosage, initial concentration of chromium and
contact time. The mechanism of metal sorption by chemically activated sawdust gave good fitsfor
Langmuir, Freundlich and L ager gren models. Thebioadsor ption efficiency of chromiumtothesawdust
wasdecr eased astheinitial concentration of metal ionsincreased. The per centager emoval wasincreased
(79% t097%) with an increasein contact time(20to 100 min) at aninitial Cr (V1) concentration of 20
mg/L.AccordingtoLangmuir isotherm, themonolayer satur ation capacity (Qo) was33.55mg/g. The
study showed that chemically activated sawdust wasmor efavour ablefor theadsor ption of chromium (V1)

materialsthat are availablein large quantities
or certain waste from agricultural operations
may have potential to be used as low cost
adsorbents, as they represent unused
resources, widely available and are
environmentally friendly (Deans and Dixon,
1992). In the present study, saw dust, whichis
a milling agro-waste available in plenty in a
tropical country like India, is used for the
removal of Cr (V1) ionsfrom aqueous solutions.

MATERIALS AND METHODS
Preparation of adsorbent:

Saw dust was procured from local market
and was chemically activated by 50% sulphuric
acid. It was washed with distilled water to
remove theresidual acid. Then that wasdried
in hot air oven and sieved.

Preparation of stock and adsor bate sol ution:

A stock solution of chromium (V1) was
prepared by dissolving 2.8287 g of potassium
dichromate (K2Cr207) in 1000 ml of distilled
water. This solution was diluted asrequired to
obtain standard solutions containing 5, 10, 15,
20, and 25 mg/L of chromium (V).

Batch mode adsorption studies:
Contact time:

1g of chemically activated sawdust was
added in a50ml of various adsorbate solutions
at a constant pH of 2.0 and was agitated in a
horizontal bench shaker at room temperature
(27£2°C). The flasks were withdrawn at
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