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CHEMICAL FIXATION OF CHROMIUM BEARING DUMP MATERIA|

ot I of the studies carried out on solidification and

‘stabilization of chromium bearing dumip material,
Sodium Bichromate and Basic Chromium
Tor

milnadu.
During the manufaciure, sold waste containing Itis proposed to remove the dump material and
mainly Calcium chromate was generated. The solid | dispose info secure landfill. The chromium
wasta without any treatment was piled within the | conceniration in water leaching fest is 105 mgiL as
piant premises. The solid waste genecation was | agains! the permissible concentration of § gL for
about 30 MT per day. It was estimated that | disposal into landfil as per Ceniral Pollution Control
approximally bout 1510 200k tomes of sl | Board crtaria. Heros the dump matarial has o bo

imulated. Assuming a density of 1.5
S computed to be 1.0 fakh '

samples were collected at four difierent locaions
and at different depihs viz., 0.0m, 0.3m, 0.6m and
0.9m. The characterisics of solld wasto are given in
‘Table 1. The total chromium varies from 8716 mg/kg
10 16830 mg/kg, while the hexavalent ehromium
ranged betwsen 46 makg and 173 mghg. It is
‘observed that the chromium concentration is more at
the desper depih et 0.9m and ess atthe top open
face. This indicates that the chromiurn has leached
from the top surface traelled info Inner surface. The
dump material Chromium bearing waste is
categorised as hazardous waste as per Hazardous
Waste (Managementand Handiing) amended Rules
2003, In general, the sofid waste s of inorganic ype

subjected (o solidfication and stabilizatien as
preveaimentforandil,

Table 1. Charactaristics of Dump Material

Location
Co s 6 e |12
e 8716 | sse7 | 16930 | 10138
HexaCr | 57 17 e
soL  soL  soL 13
Fe 27003 | 30840 | 34084 | 24138
Mg 1644 19481 20861 | 21613
e o5 | 729 | #1719
N 2 w3 a4
Pb soL 33 25 62
zn 102 | 138 1s8 189

concentration of Gaicium and pH. The Sodium
Chromate s highly

The n objeciveofmmobilzation techncogy

of Total Chromate (as Cr203) s very low. There have.

nert, physically stable mass, with very

been reports thatthe wells in nearby area have been \as:hnnmly and sufficient strength o allow for \nnd

It was proposed to dispose tha dump material In
secure landfil 10 be estabiished within the plant
premises. The: plant stopped s production in the:

lreeon e il st o
e

55 in
Ve 1095, Accordig 1o he Outcegies of Coarlid ok ki i Ry

Pollution Control Board permissible limits for heavy.

Solidification or cementation is & procass i

melals have: bean iscaibec The  chromiua | WHch he s corvasiad e mc i rock ke

soncaniationin Vst losching estis SmalL. Asthe | maiarial by i with suable materi)
solid pr

concantration of chromiu is about 108 mglL in
water leaching test, the dump material cannot be.

form &

“The use of soldification and stabilization (S/S)

deposedciecly nilancl. T dumprsleraliss | process can greatly reduce tho facive

10 be subjectsd o solidification method 1o convert

concentration of wasle disposad at a site and thur

inio’nondeaching mass. and fon only <an b | codd be. hed 1o Il he: ameunt o racts

in specially designed cels of both
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25 pasiide) that are canfaned n sesled rums.

Is constructed within an appropriate
Coaianar g s is designed to minimize the
potential leakage of waste from the cell. Macro-

h
scale experiments were carried out 10 evaluate the
efficacy of solidification and_stabilization (S/S)
method

inorganic, has an important
role 0 play but it is preferable to Incinerate arganic
ratherthan encapsulate thern.

Soldfcaion and stabilzaton of sludge usos
adtives

Admixture Selection

The main purpose of the bench scale
Sidarimrtal stk s avakse £ ahesey e

psiige i dl IR
gained popularly In recent years folowng stnct
regulalions on land cisposal of waste dlassified as

PN, Ao Bl K Aaaras wambn
cement mortar was considered. If ciay is added tothe
waste, i isdons

hazardous.

wastes. SIS typicall involves asly availabls and

Some.
carlior with the solid waste. containing. rielent

SIS of hazardous wastes through the application
of cament, clayey soil, fly ash based bindars has
been applied to various types of wastes containing
e il {Coya o0 i b e
reported fo be cost effective and safo for he:
el liehglnmiod (Valis and Vazques |
2002). A comprehensive review on SIS has been
published by (Spence 1993; Hills et al 1993) the
fundamental physico-chemical aspects of S/S has

reported Moliah et all 1994). Palomo and
Palacios (2003) have conduced detailed studies of

2

converled into hexavalent chromium, The insoluble
chromium gets converted into leachable: chromium.
e bricks contain greenish yellow patches.
making the bricks not acceptable. Hence clay was not
considered. Gement mortar (cement and sand) s
consideredin this study.

Mixing Ratio

mixing ratio of sold waste to admiriure
considered nhis study s as under:

Ineachmixing proportion, six blocks were made.
he

fly ash. Rossetti et.al(2002) abstracted e
optimization of SIS for wastes having Cr, Pb, Zn

Li. Addition of activated carbon to the sxudges
containing Cr, Zn, Pb, Custc. have improved the S/S
as shown

cm). Approximate quantty of dump material and
Somark sparia s Compced 1 mak 8 ot

proximate volume was
eesiked taking about 10 fo 15% as extra to meet

TCLP (Chan et:2l.2000). The mechanical and
leaching properties of S for sludge containing Cr,
Mn, Pb and Zinc was investigated in detail by Gervals
and Ouki (2002). Wang and Vipulandan (2000)
studies the leaching potential of chromium laden
wastes using cement as binder, Swamination (1988)
caried out exhasiive studies on SIS for leather
tannery wastes containing trivalent chromium, Inthis.
study clayey soil was added as binder with o

was
was.foast. However, on' heating 10, convert into
‘conventional buiding brick, trivalent chromium got
converted into hexavalent chromium and hence the
Givorium Wes s 1 the s, Most of the

re basad on trivalent chromium, In this
Sty etompie rs mede o ‘study the efficacy of SIS

during block making. These
altompts are made o oblin a homogsneous mix i

1 _ %
2 60 )
3 i 0

g

c
Note: Mixing percent is in Volume basis,

‘each mixing proportion. The required quantity was
measured and kept separately. The admixturos were
mixed in volume basis keeping the diferent sludge
ratio.
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1.3
1 partof cementand 3 parts of sand by volume basis.
Blockmaking

Initially the cement and sand are mixed in 1:3
ratio o get cement mortar. The cement used Is of
Poriand cement. The required quanity of dump
malerial and cement mortar for various propotion
were piled. The cement mortor and solid waste for
the required proportion were mixed and water was.
‘added gradually il consistency was achieved. After
thorough mixing, it was kept for about 5 1o 10
‘minutes. Blocks were made using the moulds and
‘compacted. The block was removed from the mould
‘andnumbered foridentification.

The blocks were stacked (but not piled) in &
shed.The inner volume of blackin 216 cc. This 216 cc:
is after compaction. The actual volume of cement
mortar and solld waste- used is more than 216 cc.
Actual yolume of addiives added per block is shown

CuringPeriod
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Resultand Discussion

After curing period of 28 days, SIS concrete
blacks were tested for chemical leaching potential
through TCLP test.

The most important criteria to evaluate the S/S.
are to test for the leachng potential, Originally, the
‘SIS blocks Wers immersed in water for 90 days and
analyze the water at periodical nterval. Due to long
time  involved, USEPA has modified the test

re and now Exiraction Procedure (EP)

Toxicity or TCLP has been followed. This is aiso in
‘conformity with the Guidelines of CPCB (Guidelines
for proper Functioning & Upkeep of Disposal Sites

"
tookabout 15 to 20 days o obtain maximum curing. it

lock in each mixing ratio was powdered

Th or
has been reported in literaturel and from the | 8nd Mixedthoroughly to geta representative sample.

experience of the consultant, the curing period

The important pollutant present in the sludge is

should be around 21 1o 28 days. As the sky was | oM. Other heavy metals such as nickel, lead

overcast during the study period, tha curing period
Was fixed at 28 days. At the end of 28 days the blocks

‘and cadmium are in low coaniaton,However o
heavy meta
evaluating the leaching ] o olifed masa.

s were considered as parameters for

were sent fortesting. The data are presented in Tabl

Control

s y
Pb oo o1 0 009 005
cd <001 <001 <ot | <ot <001

|

Al values expresse in mgiL
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In general, the heavy metal in TCLP extract
Increases ma:gmny with the increase of dump

G, Y, Aparac . g, (700} St Sazatn

observed to be 57.6 mgL in 50:50 mix (ahternative 1)
el e s i 70,7 . 0020 o
ke
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4033 mglL to 5025 mg/L. It can be seen "t
chromium concentration enen after SIS is high. Even

Vel 193 TN Co. S . ey R
sy P Gt b i ok s T o
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flower mbdg rato o 50,80 Thi s Protatly disio
presence of hexavalent chromium. The

Itis therefore
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iam
Puino, A _and Pikios (2000 Avh Actvied Camrtios
s

par

o treatment o convert the hexavalent chromium to
trivalent chromium ta improve the efficacy of S/S and
to comply with the prescribed limit of GPCB. Further

nol\cemmﬂun even afier SIS does nat comply with ‘
|

e
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Harago 26505610
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Conciusion

udies ware carried out to evaluate the efficacy
of S/5 Process for pretrealing the chramium bearing
dump material prior to landfiling. Due o the high

‘dump material 10 convert into trivalent ehromium and
then subjecttoS/S process.
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