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Introduction

Envirenmentall pellution due ter Cr'and Itsi compound
IS caused firom' large number off industrial Uses such
as leather processing), hide tanning, refractory: steel,
metall plating, electreplating: Industries, catalytic
manufacturer, production of chremic acidl and woeod
Preserving

Cr contamination IS alser resulted from; natural
processes like; weathering of ultramafic recks and
leaching off everburden

Assessment of Cr occurrence is very Important
particularly in the area containing mafic; to; ultramafic
fOCKS




Study Area

Some of the richest chromite deposits of the country,
are. located within® ther Nuasahi-Baula Igneous
complex in Keonjhar District which sk about 70! km
nertheast off the mere famous Sukindar tltramafic Delt
N Jajpur district

Chremite ore occur as bands, lenses andl peckets in
weathered (serpentinized) dunite-peridetite” group: ofi
rock

Stratiform: nature of the chromite bearing ultramafics
extends) for nearly’ 3 km withk maximum width; of

around 1 km




Geological Map at Baula- Nuasahi
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Materials and Methods

Mine dischardes were collected frem OMC and IMFA guarries
and alse from' surface run-up

Greundwater fiom' the villages

Soll, lateritic cover and overburden; were: also) collected from
the surroundings

Cr (V1): celerimetric method using diphenylcarbazide; selution
Tiotal Cr: Atomic Abserption Spectriophoetemeter
pH: lon Selective Electrode

Desorption of Cr(VI) usingl saline and phesphate; solution,
and taprwater

Toetal Cr ini solid sample; usingl XRE
Fractionation of Cr using liessier Method




Chromium in Water

R
(ppb) (ppb)
Mine Discharge water

7.6 14

7.9 36

7.8 8
Ground water 7.5

6.7

6.7

7.2










Vertical Weathering Profile

Laterite (Ferricrete) Zone Go>Ka>Ser>Qtz>Mgh = Chr £ Sm
2 to 8m below Ground
Level (GL)

Mottled Zone Go>Talc>Ser>Sm>Mgh = Lep
8 to 13m below GL

Pallid Zone Ser > Qtz > Talc> Sm (?)
6 to 12m below GL

Fresh Rock Talc>Qtz>Augite>0l
more than 8 - 12m from Hb>Augite>Chr
GL And>Talc




Cr(VIl) Retention by Laterite

Chremium; isimined as Its oxide ore chromite FeO.Cr;0x.

Tihe FeOr component: off primary: minerals like; earomite, olivine
and serpentine has been oxidized to group: of Fe(IIl) like
goethite , Fe505.H50ranalmaghemite, v- Fe;0x.

Tihese are the main constituents of the thick laterite-limoenite
eVerburden over the; ore; body

It IS apparent that under the same oxidizingl condition Cr(IIL)iin
chromite Is moebilised Into groundwater as the hexavalent
CrO,% ion. The overall process can be represented by a
ieaction off the type:

Chromite + 7/2 05+ 5H;0= goethite+ 4 CrO,% + 8H™*




One major constituent of laterite soils is Hydrated
[Ferric Oxide (HFO). Ini colleidal size firaction, the
e — OHifunctional greups at the; interface

petween mineral andiwater show: piH-dependent
surface; cnarge.

At low! pHi, a pretenation: reactionilike

=Fe —OH + H* [Fe —OH, ]*




At high' pH Values, dissociation: or de-
protonation’ takes place by reaction: sUch

dS:
=Fe - OH + (OH) . [Fe-O] + H,0

=Fe — OH . [Fe- O] + H*




Mineralogy: o lLateritic CoVer
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Q:Quartz
K:Kaolinite
G:Goethite
Mgh:Maghemite
Cr:Chromite

20 in degrees (CuKa)




PDeserption EXpernment:

In order teyestimate; the guantity: off Cr(V1) can
be released undervarious condition (1:100)

Phesphate;selution (0.1 MKIH5PO),)
Ilap; Water
Saline selution (INaCI=NaFCOs) at piH 8







Desorption Experiment
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Sequentiall Extraction of Cr

Exchangeable

Carbonate

Fe-Mn oxide

Organic

Residual




Seqguential Extraction of Cr
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Conclusions

Concentration off Cr' (V1) Isimore N ming water
N comparison: tergroundwater

Cr(\VI) s retained’ by’ the goethite rich lateritic
COVEr:

Phosphate selution releases maximum: Cr(VI)
Tetal Cr in the seil and everburden isivery Righ

Bieavailability: off Cr s less, and mostly
associated with residual firaction” and reducible
fraction (Fe-Mni oxynydrexides)




Thank You




