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ABSTRACT

In stabilization/ solidification (S/S) of solid wastes by means of adding
cementitious binders, like lime and cement the toxic constituentspresent in
the waste form are physically as well as chemically “fixed”, that is, their
mobility issignificantly reduced so asto minimize the threat to the environ-

KEYWORDS
Solidification/ Stabilization;
Binder;
Hazourdous Waste;
Leachability.

ment and also ensure compliance with existing regulatory standards. This
paper not only studies the role of stabilization of waste from some indus-
tries by adding binders like lime, cement and flyash in various ratios but

also analysed its leachability and cost effective ratio.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Protecting the environment from hazardous pol | ut-
antsassociated with waste generation and disposd isa
major concernintoday’s heavily industrialized world.
Thusfar, varioustechnol ogies have been devel oped
which transform hazardous wastesto nontoxic, or re-
ducethe potentia release of toxic speciesinto theenvi-
ronment. One such promising technology is stabiliza:
tion/ solidification (S/S) of solid wastesby means of
adding cementitiousbinders, likelimeand cement. Dur-
ing S/S applications, thetoxic constituents present in
the waste form are physically aswell as chemically
“fixed”, that is, their mohility issignificantly reduced so
asto minimizethethresat to the environment and also
ensure compliance with existing regul atory standards.
Thispaper not only studiestheroleof stabilization of
wagtefrom someindustriesby adding binderslikelime,

cement and flyash in variousratio but aso check its
leachability and most cost effectiveratio.

MATERIALAND METHOD

Physico-chemical characterization of waste

Waste taken for study was from three industries
I.e. Metal Industry, Automobile Industry and Steel in-
dustry. Theresultsindicate usthat whether thewasteis
to betreated beforelandfilling or isincineration. The
heavy metal concentrationwasa so anaysed for these
wasteand accordingly subjected to sabilization (TABLE
2&3).

M echanism of stabilization:

Todevelop sabilization recipefor thespecificwaste
series of experiment with the different percentage of
gabilization wereperformed. A known quantity of waste
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Flow chart of mechanism of stablization

to be stabilized is taken in 200ml beaker. If awaste
was solid or semi solid sufficient amount of water was
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TABLE 1: Preparation of Samplesfor Sabilization of waste

Sample  Fly Cement Lime Sodium.
Samples Weight Ash (%) (%) Sulphite
@) () 7 ° (%)
1 30 16 8 5 0.5
2 30 10 10 5 0.5
3 30 20 10 5 0.5

has cd orificvauebed ow 2500 ca/gram, sothesewaste
werenot suitablefor incineration and they required tregt-
ment beforedisposal.

TABLE 3: Heavy M etalsConcentration

added tomakefreeflowing wasteslurry thenknown  paameter  Method Result TCLP Test
quantity of absorbent material wasadded likefly ash Limits as
. . . TCLP  TCLP  TCcLp Per CPCB
until thethick durry stop appearing. Then known quan- Metals (mgh)  (mgh)  (mg) HGAuzlc\j/slAnr\sz
tity of lime, sodium silicate and cement was added as Ir?gﬁtsﬂ , A;Jr:gg;?f’)"'e In?f;'ry 130/
wadtecharacteristicsand mixed well. If liquid riseswithin _ 2005-2006
30 minutesthan again add absorbent material andleave gsagg'“m MV;';]Zd BDL 001  BDL 1.0
the beaker for 24 hoursto cureand then perfformthe  chromium WLT
TCLPtest for andysingitsleachability. (TABLE2.3)  asCr  Method °O-  BPH - BDL 50
copperes WLT BDL  BDL 01 30
RESULT AND DISCUSSION WLT
lronasFe .-, BDL ~ BDL  BDL 30.0
Physico-chemical characterization Lead as Pb MV;lF]I)d 70 01  BDL 50
Westefromall theindustry weresubjectedtovari-  Manganese WLT BDL 150 07 Not
ousphysical and chemical test for variousparameter ~ asMn Method ' ' Specified
likephysical test, calorificvalue, and heavy metal con- ,':‘l:c"e' as M";‘;}gd 03 BDL 79 30
centrationetc. (TABLE2 & 3) . WLT
FromtheTABLE2,itisseenthatall industrial waste 2™ %27 yghog 02 130 02 150
TABLE 2: Physico-chemical characterization
Par ameter Unit M ethod Result H AZC\;\E)EI\I?(;/L;SIS/;I(I)BE?ZOOG
s AT e
Industry Industry
Physical State - SW 846 Solid Solid  Semi Solid Not Specified
Colour - SW 846 Black Grey Grey Not Specified
Texture - SW 846 Solid  Dry Powder Wet Lumps Not Specified
Specific Gravity g,cm3 ASTM-D 5057-90 1.4 0.7 1.9 Not Specified
Calorific Value cal/lg 1S:1350 Part 11-1970  275.0 545.0 2311.0 <2500 cal/g
Flash Point C  SW8461020A sepC 60 C 560 C >60 C
LOD @ 105 ‘c % APHA 2540 0.6 6.97 45.3 Not Specified
LOI @ 550 ‘c % APHA 2540 2.7 10.7 17.3 <20%
pH (at room temperature) 8463\(;\/45 c 6.7 7.0 3.8 >4t0<12
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FromtheTABLE 3, itisseenthatinmetd industry  1?
only lead concentraionisabovethe TCLP permisible 10
limit andrest heavy metd within TCLPpermisiblelimit, 5
likewiseinautomohbileindustry manganeseand zinc con-
centrationisabove TCLPlimit, d'soin Steel industry
Nickel concentrationisabove TCLPIlimitandrest are
ether below detectiblelimit or withinthe TCLPlimit. £

e . — N
Satbilization of waste

n Mn
Wagtefromthethreeindustriesgetssucessfully st Figure2: Zn & Mn Concentration After Treatment
bilized asshown by theresultsobtained by TCLPtest. *Sample 3isBDL in Figure
Onthebasisof cost of each bindersand quatity usedin Table5: Auto mobileindustry
for stabilizingwasteand aso onthebasisof TCLPtest
result cost effective samplewere sorted out.

b ml

4 m?

Auto mobile Industry

Before Stabilization After Stabilization
TABLE4: Metal Industry Zn concen-  Mn concen- Znconcen-  Mn concen-
tration tration tration tration
_ Metlindustry smgl  13mgl 2P Jomgl  15mgl
Before Stabilization After Stabilization 1
Pb concentration Pb concentration Sarrzlple 10.5mg/l  11.0mg/l
7.0 mg/l Sample 1 0.5mg/l
o p o Sarrlple BDL BDL
Sample 2 0.2 mg/l 3
Sample 3* BDL ml
14
mPh m2
06 12 m3
. 'g 10
F) =
E 04 2 i
£ 5
§ E
i 5 4
g 0.2 ¢
5 p
0.1 o
0 Ni pH
Metal & pH
! Samples 2 Figure3: Ni Concentration & pH After Treatment
Figurel: Pb Concentration After Treatment TABLE6: Sed Industry
*Sample 3 is BDL in Fi
ple 3is - in Figure | Stedl Industry
From theFlgureldeABLE 4, |tV\-/a.Sfound that Before Stabilization After Stabilization
Sampleno_. 1, 2_&3 aresuccessfully stabl_l [ z_ed andthe i concentration oH Ni concentration pH
cqnc_entrqtl onsin al threeg_amplesarewnhl n _the per- 7.9mg 38 Sample1 35mg 110
missiblelimit. Sampleno.lismorecost effectivethan Sample 2 0.3mg/l 11.0
other samples. _ Sample3  Oimgl 115
FromtheFigure2and TABLE5, it wasfound that
Sampleno. 1& 3 are successfully stablized and the con- FromtheFigure3and TABLES5, it wasfound that

centration of zinc and mangnesearewithinpermissible  Sampleno. 2& 3 aresuccessfully stabilized and not only
limit. But on cost effective point of view, the Sample  nickel concentrationfallswithin permissiblelimit but even
no. lisbest. pH aso getshigher. But on cost effective point of view,

e Snoivonmental Science
Au Tudian Yournal



350

Current Research Poper

the Sampleno. 2isfound best.
CONCLUSION

Thephysico- chemicd parametershad shown that
waste was not to be incinerated and need treatment
before disposal. Thewaste of different Industry was
completdy stablised when mixed withthedifferent pro-
portion of binders. It isalso seenthat flyash, [imeand
cement arevery effectivebinders. Ratio of bindersused
sample one is more environment friendly and cost
benificia for metd industriesand auto mobileindustry
but for steel industry sampletwo isfoundto bemore
environment friendly and cost beneficid.

The stablised waste after [andfill doesnot affected
thequality of Soil, Ground Water & Air. Itisalso rec-
ommended that the stabilized waste can be used for
making concrete, bricks, blocksetc. for green construc-
tionmaterid.
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