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Abstract— iLeaving ithe iwaste imaterial ito ithe 

ienvironment idirectly icause ienvironmental iproblems. 

iRapid iIndustrialization iand iUrbanization iis icausing 

iserious ienvironmental iproblems ito ithe ienvironment. 

iOne iof ithe imajor iconcerns iamongst ithese iis isafe 

iand isound idisposal iof isolid iwastes. iThe itreatment iof 

ieffluents ifrom ithe iproduction iof iindustries iresults iin 

isludge igeneration ifrom ithe itreatment iplant iwhich 

iposes ia ihuge ichallenge ifor iits idisposal. iTherefore, ian 

iattempt iis imade ito iinitialize ithem iin ian ieffective 

iway. iIn ithis iexperimental iinvestigation, ian iattempt 

ihas ibeen imade ito iinvestigate ithe ibehavior iof 

iconcrete iand iits imechanical iproperties iwith 

ireplacement iof icement iwith iCETP isludge. iThe 

ioutcomes ishow ithere iis ia ipossibility iin 

iaccommodating ithe isludge iin iconcrete iby 

isolidification. iThis ireport iis imeant ifor idiscussion iof 

ibeneficial iutilization iof iCETP isludge iwaste iwith 

iconventional ibuilding imaterial iin iConstruction 

iapplication. iFrom ithis istudy, ithe iuse iof ithe iCETP 

isludge iwill ibe iidentified ifor istructural iand inon-

structural iapplications iby iconducting ifuture 

iexperimental istudies. iTo ievaluate ithe ieffect iof idry 

isludge ion iconcrete iperformance, iits iphysical iand 

imechanical iproperties iwere istudied. iIn ithis iresearch 

ian iattempt iis itaken ito ibring iinto iplay ithe isludge 

iwaste iin ivarious iproportions iso ithat ithe ifinal 

iproduct iproperty iof iconcrete imixture iis isame ias ithe 

icontrol imix. iWaste isludge imaterial iwill ibe ireplace 

icement iin ivarious ipercentages isuch ias 

i40%,30%,20%,15%,10%,5%and0%.Reference iconcrete 

imix iis ito ibe ialso imade ifor icomparative ireasons. iTest 

iwill ibe iconducted ion ifresh iand iharden iconcrete. 

iCube, icylinder iand ibeam iwill ibe icasted ifor igrade 

iM20 iand iM30 ifor ithe idetermination iof iworkability, 

icompressive istrength, itensile istrength iand iflexure 

istrength 

 

Index Terms— iCETP isludge iwaste, iCement, 

iworkability, icompressive istrength, itensile istrength, 

iflexure istrength 

I. INTRODUCTION 

VAPI iGIDC iEstate iis i"Pronounced iChemical 

iEstate" ilodging imore ithan i1400 ibusinesses, itwo 

ithird iare icompound irelated iunits. iPractically i80% 

iof ithe ienterprises ihave ia iplace iwith iSmall iScale 

iSector. iThe iquick iindustrialization iwas ithe 

iobjective iand ithe inational iand istate ifinancial 

iarrangement iwas ito ienergize iSSI idivision ifor imost 

iextreme iwork iat ileast icapital.Common ieffluent 

itreatment iplant iVapi ihaving icapacity i55 iMLD 

icontaining iwaste iwater iof ichemical iand 

ibiochemical iindustry. Which iproduce i200 imetric 

itons isewage isludge ievery iday. iThis isludge iis iused 

ito ideposit iin isand ibag iand iused ifor iland ifilling. 

The ienormous iissue iof itestimony iand itreatment iof 

iooze iamid idownpour iit icauses icondition 

icontamination 

II. LITERATURE IREVIEW 

A.Yagie, iS.Yagie, iE.Vazqeze. (2004)
1
had istudied ion 

ithe idry isewage isludge iand idetermines iits 

icompatibility iwith icement. The idry isewage isludge 

iwas ireplaced ito icement. The iproportions iof idry 

isewage isludge iwere itaken as i0%, i2.5%, i5%, iand 

i10% ito ithe iweight iof ithe icement. The idry isludge 

iconcrete ispecimens iwere icompared iwith ithe 

icontrol ispecimen iand ialso iones iwhich iwere 

isubmerged iin iseawater iand iin ifresh iwater. The 

istrength iof iconcrete iwith i2.5% iand i5% iof isludge 

iaddition iwere ialmost isimilar. The istrength idecrease 

by iaddition iof i10% iof idry isludge. iAs iper ihis 

study ithe istrength iof iconcrete icontaining isludge 

was iacceptable ias icompared ito icontrol iconcrete. 

Kartini iK, iDahila iLema.et.al i(2015)
2
 ihad iconducted 

study ion idomestic iwaste isludge ipowder i(DWSP). 

The iwet isludge iwas idried iin inatural isunlight iand 

then iit iwas idried iin ifurnace ifor i72 ihours ito 

remove imoisture, idried isludge iwas icrushed iinto Los 

Angeles iAbrasion itest imachine iand isieved ithrough 

90μm.The idry isludge ipowder iwas iused ias ia cement 

replacement iand itaken ias i3%, i5%, i7%, i10% iand 

15% iproportion ito ithe iweight iof icement. iGrade 30, 

40 iand i50 iwith iw/c iratio=0.60. The icompressive 

strength iwas ichecked ifor i7, i28&60 idays. For grade 

30, ithe istrength iof ispecimen iat i28 iday iof specimen 

icontaining i3% iand i15% isludge iwas ibelow icontrol 

iconcrete ispecimen. For igrade i40, ithe istrength iof 

ispecimen icontaining i5% iand i7% isludge iwas 

ioptimum iand ifor igrade i50, ithe istrength iof 

ispecimen icontaining i10% iand i15% iof isludge iwas 
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ilow. iAs isludge imay icontain iS03 iwhich iretard ithe 

isetting iof ithe iconcrete. 

M.Alqedra, iMaraca, iM.Mattar i(2011)
3
 ihad istudied 

on iinfluence iof ilow iand ihigh iorganic iwastewater 

sludge ion iconcrete. iThe ilow iorganic iis ithe isun 

dried isludge, icontains ihigh isand icontain iand ihigh 

organic isludge iis ithe isludge itaken ifrom isecondary 

pond, ican ibe iused ias ian iadditive iin iconcrete 

mixes. Both isludge iwas itaken ias iproportion i0%, 

2.5% iand i10%. The istrength iwas ichecked iat 28&90 

days’ iage. The iresult ishows ithat ithe istrength iof 

specimen icontaining isludge iwas ihigher iat i90 idays 

for ithe ilow iorganic isludge iused as ia isand 

replacement iand ithat iof icompressive istrength iof 

high iorganic istrength iat i90-day iage ishows 

acceptable istrength iwith2.5% iand i5% isludge. 

HaiderMohammed iOwaida, iet.al (2013)
4
 ihad icarried 

out iexperimental iwork ion iuse iof ialum isludge ias 

partial icement ireplacement iand icompressive 

strength, isplitting itensile istrength iand iflexural 

strength iof iconcrete iblock iwas ichecked. The 

Ordinary iPortland iCement iand iadmixture ias iadded. 

The ichemical icharacteristic iof ialum isludge iwas 

carried ibefore iusing as icement ireplacement. The 

alum isludge ipowder iwas itaken ito iweight iof cement 

as i0%, i6%, i9%, i12% iand i15% imixproportions 

with iwater icement iratio=0.33. iThe icompressive 

strength iand isplitting itensile istrength iwas ichecked 

at i3, i7 iand i18 idays iand ithat iof iflexural istrength 

at i28days.Results ishows ithat ihigher istrength iwas 

obtained iat i6% iaddition iof isludge ibecause iof 

presence iof isilica, ialumina iand iferric ioxide iin alum 

sludge iand icement itoo. 

ShayanPirouz, iSeyedMostafaKhezri, (2015)
5 

had 

conducted istudy ion isludge ifrom ifiltration iplant. The 

dry isludge iwas itaken ias i0%, i10%, i20%, i30%, 

40% iand i50% imix iproportions ito ithe iweight iof 

cement iwith iwater ito icement iratio=0.60. The 

concrete ispecimen iwas icured ifor i7, i28and i90 days. 

The icompressive istrength iof iconcrete ispecimen 

iwere itested iand iresult ishows ithat istrength iat i90 

iday iage ihigher ithan i28 iday iage iand ithat iof i28 

iand i90 idays istrength iwas ihigher ithan i7 iday iage 

istrength. iTherefore iincreasing icuring iperiod 

istrength iwill iincrease. 

Balasubramanian iet.al
6
 iexamined ithe ipotential ireuse 

iof itextile ieffluent itreatment iplant i(ETP) isludge iin 

ibuilding imaterials. iThe itests iwere iconducted ias 

iper iBureau iof iIndian iStandards i(BIS) ispecification 

icodes ito ievaluate ithe isuitability iof ithe isludge ifor 

istructural iand inon-structural iapplication iby ipartial 

ireplacement iof iup ito i30% iof icement. 

D. iMandlik, iProf. iS. iA. iKarale
7 

2018) This istudy 

utilized ireplacement iof i5%, i10 i%, i15 i% iand i20% 

by iweight iof iOPC iwith iwater ibinder i(w/c) iratio of 

0.50 iand i0.45 ifor iGrade i20 iand iGrade i30 

respectively. The iperformance iof isludge iconcrete iin 

terms iof iits icompressive istrength, isplit itensile 

strength itest, iflexure istrength itest iwas iinvestigated. 

All ivalues iof icompressive istrength ifor isludge 

concrete iwere ilower icompared ito ithe iOPC icontrol, 

and ithe istrength idecreased ias ithe ipercentage iof 

replacement iwith isludge iincreased ifor iGrade i20 and 

Grade i30, iat ireplacement iof i10 i%. iMeanwhile, 

water iabsorption iand iwater ipermeability ifor ithe 

sludge iconcrete iincreased ias ithe ireplacement 

increased. Overall, iwith ifurther iresearch iin producing 

quality, ithe ipotential iof iusing ithis iwaste as ia 

cement ireplacement imaterial iis ivery ipromising 

III. MATERIAL IAND IQUANTITY 

LIST iOF iMATERIALS 

Cement, Fine iaggregate, iCourse aggregate, Water, 

CETP isludge, Polypropylene fiber (additive) 

CEMENT- Ordinary iPortland icement iof i53 igrade as 

per iIS i12269-1987 istandards iwill ibe iused iin ithis 

experimental iworks. The icement iis itested iin ilab for 

its iphysical icharacteristics iand ifound ito ibe 

confirming ito ithe irequirements as iper iIS i12269-

1987 

 

SLUDGE i 

 

 

QUANTITY iOF iMATERIAL iAND iTEST iTO iBE 

CONDUCTED- 

The iconcrete imix idesign iwas iproposed by using 

IS10262:2009.The igrade iof iconcrete iused iwas M20 

with iwater ito icement iratio i0.5. The imix design 

proportions ifor i1 im3 iof iconcrete. When isludge igirt 

increases ithen ithe ipercentage iof ithe icement iratio 

get idecreases. In iwhich iratio iis iconstant i& ialso F.A 

(kg/m
3
), iC.A i(kg/m

3
), iWater i(kg/m

3
) iis constant 

Cement: Sand: Coarse Aggregate: w/c = (1: 2.4: 3. 54: 

0.5) 
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QUANTITIES iREQUIRED iFOR iM20 iGRADE iCONCRETE 

Sludge i% 

 

W/C 

iratio 

Cement 

i(kg/m
3
) 

F.A 

i(kg/m
3
) 

C.A 

i(kg/m
3
) 

Water 

i(kg/m
3
) 

Sludge 

i(kg/m
3
) 

Polyprpelyene 

fiber 

Additive i0.5% 

0 0.5 290 696 1026 145 …. 10.06 

5 0.5 275.5 696 1026 145 14.5 10.06 

10 0.5 261 696 1026 145 29 10.06 

15 0.5 246.5 696 1026 145 43.5 10.06 

20 0.5 232 696 1026 145 58 10.06 

30 0.5 203 696 1026 145 87 10.06 

40 0.5 174 696 1026 145 116 10.06 

 

DESIGN iMIX iMETHODOLOGY iM30 

The iconcrete imix idesign iwas iproposed by iusing 

IS10262:2009.The igrade iof iconcrete iused iwas iM30 

with iwater ito icement iratio i0.45. The imix design 

proportions ifor i1 im3 iof iconcrete. When isludge igirt 

increases ithen ithe ipercentage iof ithe icement iratio 

get idecreases. In iwhich iratio iis iconstant i& ialso F.A 

(kg/m
3
), iC.A(kg/m

3
), iWater i(kg/m

3
) iis constant 

Cement: Sand: Coarse Aggregate: w/c = 

(1:1.87:3.37:0.45) 

QUANTITIES iREQUIRED iFOR iM30 iGRADE iCONCRETE 

Sludge i% 

 

W/C iratio Cement 

i(kg/m
3
) 

F.A 

i(kg/m
3
) 

C.A 

i(kg/m
3
) 

Water 

i(kg/m
3
) 

Sludge 

i(kg/m
3
) 

Polyprpelyene 

fiber 

Additive i0.5% 

0 0.45 380 710 1280 171 …. 12.5 

5 0.45 361 710 1280 171 19 12.5 

10 0.45 342 710 1280 171 38 12.5 

15 0.45 323 710 1280 171 57 12.5 

20 0.45 304 710 1280 171 76 12.5 

30 0.45 266 710 1280 171 114 12.5 

40 0.45 228 710 1280 171 152 12.5 

 

IV. TESTING IMETHODOLOGY IAND 

IEXPRIMENT IRESULT 

 

CASTING iOF iSPECIMENS 

The iproperties iof imaterials isuch ias icement, ifine 

aggregate, icoarse iaggregate iand icetpsludge iare 

determined iand iCalculation iof iM20,M30 imix design  

was idone. 

The isize iof icube, cylinder iand iwere ikept ias iper iis 

codal iprovision. 

The iexperimental iinvestigation iwas icarried iout ion 

casted ispecimens. The iexperiment iis icarried iout by 

partially ireplacing icement iwith icetp isludge iand 

adding ithe ipolypropylene. 

As iper itable i12 icubespecimens iqty, table i13beam 

specimens iqty, table i14 icylinder ispecimens iqty ia 

set of ithree isamples ifor idifferent ipercentages iof 

CETP SLUDGE iadded ito iconcrete iis icasted ifor 

compressive istrength, iSplit iCylinder istrength iand 

flexural istrength itest. Cured ifor i7 idays, 14 idays, 28 

days iand i56 iday iand itested ifor ifresh iand ihardened 

properties i& iDurability iof iconcrete 

 

SLUMP iCONE iTEST 

Determines ithe iconsistency iand iworkability iof iall 

concrete imixtures. iSlump icone itest iutilizing ia 

metallic islump imould. The idifference iin ilevel 

between ithe iheight iof ithe imould iand ithat iof ithe 

highest ipoint iof ithe isubsided iconcrete iis imeasured. 

 

SLUMP iCONE iTEST iRESULT iOF iM20 
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SLUMP iCONE iTEST iRESULT iOF iM30 

 

COMPRESSIVE iSTRENGTH iOF iCEMENT 

iSLUDGE iMORTAR iCUBE 

Experiments iwere icarried iout ion icement imortar 

icubes iof i1:3 imix iratios. iThe ipercentage iof icement 

ipartially ireplaced iwith isludge iadded ito ithe imix 

ivaried ifrom i0%, i10%, i15%, i20% iand i30% i40% 

i.For iall ithe iratios, ithe isample icubes iwere icasted 

iand isubjected ito icuring ifor i3 idays iand i7 idays. 

iAll ithe iexperiments iwere icarried iout iin itriplicates 

iand ithe iaverage ivalues iwere icalculated 

 i i i i i i i i i i i i i i i i i
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COMPRESSIVE iSTRENGTH iTEST iREFERENCE 

CODE (IS-516:1959) 

Compression itest iis ithe ilargely irecognizable itest 

performed ion ihardened iconcrete, ipartly isince iit iis 

an ieasy itest ito ibe iaccepted iand ipartly ibecause 

most iof ithe ienviable icharacteristic iproperties iof 

concrete iare iqualitatively ilinked ito iits icompressive 

strength.These ikinds iof itests iare iusually iperformed 

on icylindrical iand icubical ispecimens. The isides iof 

the imould iand ibase iplates iwere ioiled ibefore 

casting ito iprevent ibonding ibetween ithe imould iand 

concrete. The icube iwas ithen istored ifor i24 ihours 

undisturbed iat itemperature iof il8°C ito i22°C iand ia 

relative ihumidity iof inot iless ithan i90% i(IS i516-

1959). 

COMPRESSIVE iSTRENGTH iTEST iON iM20 iCUBE i(Mpa) 

 

 
COMPRESSIVE iSTRENGTH iTEST iON iM30 iCUBE i(MPa) 

0

10

20

30

0% 5% 10% 15% 20% 30% 40%

St
re

ng
th

 (M
Pa

)

0% 5% 10% 15% 20% 30% 40%

7 DAYS 13.31 12.15 11.34 10.02 9.85 5.19 4.03

14 DAYS 18.56 17.28 16.5 15.26 14.8 8.83 6.56

28 DAYS 21.83 20.7 20.03 18.94 18.11 12.69 11.82

COMPRESSIVE STRENGTH TEST ON M20 
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SPLITTING iTENSILE iTEST iREFERENCE iCODE 

(IS i5816-1999) 

The itest iwas iconducted as iper iIS i5816:1999 [23]. 

For itensile istrength itest, icylindrical ispecimens iof 

dimension i150 imm idiameter iand i300 imm ilength 

were icast. The ispecimens iwere iremolded iafter i24 

hours iof icasting iand iwere itransferred ito icuring 

tank iwherein ithey iwere iallowed ito icure ifor i7, i28 

iand i56 idays. In ieach icategory, ithree icylinders were 

itested iand itheir iaverage ivalue iwas ireported iusing 

digital icompression imachine ihaving i2000 KN 

capacity. 

SPLIT iTENSILE iSTRENGTH iTEST iON iCYLINDER iM20 (MPa) 

 

 

SPLIT iTENSILE iSTRENGTH iTEST iON iCYLINDER iM30 (MPa) 

0

20

40

0% 5% 10% 15% 20% 30% 40%

St
re

ng
th

 (M
Pa

)

0% 5% 10% 15% 20% 30% 40%

7 DAYS 17.65 16.66 15.84 14.63 12.1 8.36 5.41

14 DAYS 26.29 25.52 24.6 22.97 18.73 12.3 9.26

28 DAYS 33.53 29.05 28.65 26.35 22.87 19.72 17.38

COMPRESSIVE STRENGTH TEST ON M30 

0

2

4

0% 5% 10% 15% 20% 30% 40%

St
re

ng
th

 (M
Pa

)

0% 5% 10% 15% 20% 30% 40%

7 DAYS 1.84 1.7 1.61 1.48 1.18 1.11 1.06

14 DAYS 2.42 2.29 2.18 1.94 1.73 1.61 1.54

28 DAYS 2.95 2.8 2.69 2.43 2.22 2.12 2.02

SPLIT TENSILE STRENGTH TEST ON  M20 
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FLEXURAL iSTRENGTH iTEST [IS i10262: i2009] 

The iflexural itensile istrength itest iwas iperformed ion 

150*150*700 iand i100*100*500 imm iprismatic 

specimens by iusing ithe ibeam imethod iaccording ito 

IS i516:1959 iat iwhich iload iis iapplied iat ione ithird 

points of the specimen. Two prismatic specimens were 

iproduced ifor ieach iseries. The itests iwere carried out 

by using a closed loop ideflection-controlled iloading 

iframe iof i250 iKN icapacity iand loading irate iwas 

i0.5 imm/min. iThe ideflections iat the imid-span iof 

ibottom isurface iand ithe isupports of beams iwere 

isimultaneously irecorded iduring ithe test. The inet 

imid-span ideflection iof ithe ibeam iwas obtained by 

itaking ithe idifference ibetween imid-span 

deflectioniand ithe average of the support deflections.iA 

iload–deflection curve for each specimen was also 

iobtained igraphically 

FLEXURAL iSTRENGTH iTEST iON iBEAM iM20 i(MPa) 

 
FLEXURAL iSTRENGTH iTEST iON iBEAM iM30 i(MPa) 

0

2

4

6

0% 5% 10% 15% 20% 30% 40%

St
re

ng
th

 (M
Pa

)

0% 5% 10% 15% 20% 30% 40%

7 DAYS 2.45 2.29 2.18 2.03 1.81 1.7 1.48

14 DAYS 2.81 2.61 2.49 2.34 2.2 2 1.82

28 DAYS 4.21 4.01 3.87 3.74 3.6 3.45 3.27

SPLIT TENSILE STRENGTH TEST ON  M30 
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V. DURABILITY ITEST IRESULT 

 

CARBONATION iTEST 

The majorityiofiresearchiworksioniconcrete carbonation 

use a phenolphthalein indicator ito assess icarbonation 

idepth. This iinvolves ispraying concrete broken faces 

iafter flexural istrength itests with i1% iphenolphthalein 

iin i70% iethyl ialcohol.  

1. When the pH of the pore solution is iless ithan i7.5, 

the degree of carbonation of the specimen is 100%.  

2. PH value of the pore solution iis between i7.5 and 

i9.0, ithe idegree iof icarbonation iis i50– i100%. i 

3. PH iof ithe ipore isolution iis i9.0–11.5, ithe 

idegree iof icarbonation iis i0–50% 

4. PH iof ithe ipore isolution iexceeds i11.5, ithe 

ispecimen iis inot icarbonated. 

 

RAPID CHLORIDE PENETRATION TEST(ASTM 

C1202) 

Concrete idisc ispecimens iof isize i100mm idiameter 

and i50mm ithick iwere icast ifor ivarious ireplacement 

percentages iof isand iandcement iwith iCETP isludge 

in iconcrete. After i24 ihours, ithe idisc ispecimens 

wereremoved ifrom ithe imould iand isubjected ito 

curing ifor i28 idays iin ichloride ifreedistilled iwater. 

After icuring, ithe ispecimens iwere itested ifor 

chloridepermeability. All ithe ispecimens iwere idried 

free iof imoisture ibefore itesting iThe itest iset iup iis 

called iRapid iChloride iPenetration iTest (RCPT) 

assembly. This iis itwo-compartment icell iassembly. 

Disk ispecimen iis iassembled ibetween ithe itwo 

compartments icell iassembly iand ichecked ifor iair 

and iwatertight. iThe icathode icompartment iis ifilled 

with i3%NaCl isolution iand ianode icompartment iis 

filled iwith i0.3 inormality iNaOH isolutions. Then, the 

concrete ispecimens iwere isubjected ito iRCPT by 

impressing a 60V ifrom a iDC ipower isource between 

anode iand icathode. Current irecorded iover a iperiod 

of i6 ihours iat an iinterval iof i30 iminutes as iper ithe 

procedure igiven iin iASTM iC1202 

From ithe icurrent ivalues, ithe ichloride ipermeability 

is icalculated iin iterms iof icoulombs iat ithe iend iof i6 

hours iby iusing ithe ifollowing iequation i 

Q= i900 i(I0 i+ i2I30 i+ i2I60 i+ i2I90 i+ i…………. i+ 

2I300 i+ i2I330 i+ i2I360) i 

Where, 

Q i= iCharge ipassed (Coulombs) 
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I0 i= iCurrent (amperes) iimmediately iafter ivoltage is 

applied 

It i= iCurrent (amperes) iat it iminutes iafter ivoltage is 

applied 

 

RCPT iTEST iRESULT iFOR iM20 iGRADE iCONCRET 

 
RCPT iTEST iRESULT iFOR iM30 iGRADE iCONCRETE 

 
 

ACCELERATED iCORROSION iPROCESS: 

GRAVIMETRIC iWEIGHT iLOSS iMETHOD 

This iinvestigation iwas icarried iout ias iper iASTM 

iG1-90. iThe iweighed iTMT isteel ispecimens iwere 

iembedded iin iconcrete icylinder iof isize i150mm 

idiameter iand i300 imm iheight. iThe ireinforced 

iconcrete isamples iwere isubjected ito ialternate 

iwetting iand idrying iexposure iin i3.5% iNaCl 

isolution.Regular iD.C ipower isupply iof i12V iis 

isupplied icontinuously ithroughout ithe icorrosion 

iperiod iof i15 idays. iPositive iterminal iof ivoltmeter 

iis iconnected iwith isoldered iwires iand inegative 

iterminal iis iconnected iwith icopper iplate 

(cathode).After ithe iprocess iof iaccelerated corrosion, 

all ithe ispecimens iwere idisconnected iand removed 

from itank.iAfter ithe corrosion iperiod, ithe rod iwas 

taken iout iand iweighed.iThe ilossiin iweight was 

calculated.iFrom the weight loss ivalues, (ASTM G-1) 

the corrosion rates were obtained from the relationship 

Corrosion irate i= i(K * W) i/ (A*T*D) imm/yr i 

Where K is a constant, iK i=87.6 iin case iof expressing 

corrosion irate iin imm/yr 

T iis ithe iexposure itime iexpressed iin ihours, A is the 

surface area in cm2,W is theimassilossiinimilligram and 

D iis ithe idensity iof ithe icorroding imetal i(7.85g/cm3 

Actual mass of irust iMac= ( Wi - Wf ) *F/π D L g/cm2 

Mac= iactual imass iof irust iper iunit isurface iarea iof 

bar (g/cm2) 

Wi= iInitial iweight iof ibar ibefore icorrosion i(g) 

Wf= iWeight iafter icorrosion (g) 

F= ifaraday iconstant i(96487 iamp/sec) 

D= idiameter iof irebar i(cm) 

L= ilength iof irebar isample (cm) 

 

RATE iOF iCORROSION iON (M20) iCUBE iSAMPLE 
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RATE iOF iCORROSION iON iM30 iCYLINDER iSAMPLE 

 
RATE iOF iCORROSION iON i(M20) iCUBE iSAMPLE 

 
RATE iOF iCORROSION iON iM30 iCYLINDER iSAMPLE 
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VI.CONCLUSION IOF IPROJECT IAND 

IDISCUSSION 

1. As iper ithe ichemical ianalysis iof isludge isome 

iharmful iingredient iis ipresenting ivery iless 

iparameter. iSome iare ilike isulphide,mercury 

icyanide ibelow idetectable ilimit iand iamount iof 

ilead iis i0.7 img/kg iwhich iis iharmful ito ihuman 

ibody. iSludge ialso ihaving icalcium, ichloride iand 

imagnesium ihaving isimilar iproperties ilike 

icement. iSo iit imay ibe iuseful iin iconcrete iwhere 

idirect icontact iof ihuman ibeing iis iprohibited. 

iHence iwe ican iuse ithe isludge iconcrete iin 

iwhere ithere iis ino idirect icontact iwith 

ienvironment. 

2. As iper iabove iworkability iresult ithe iconclusion 

iis ithat iup ito i15% ifor iboth im20 iand im30 

iconcrete iits idegree iof iworkability iis imedium 

iand iits iconsistency iis iplastic iconcrete iwe ican 

iuse ithis iconcrete ifor ireinforced iconcrete iin 

islab,beam,wall,column 

3. After i15% ithe idegree iof iworkability iis ilow iand 

ithe iconsistency iof iconcrete iis idry isuch itype iof 

iconcrete iadvised ito iuse imass iconcrete, ilight 

ireinforced isection, icanal ilining, ihand iplaced 

ipavement, istrip ifooting 

4. Up ito i5% ireplacement ivalue iof icompressive 

istrength ion icube i, iSplit itensile istrength ion 

icylinder iand iFlexural istrength itest i ibeam ifor i 

iM20 iand iM30 isludge iconcrete igave inearest 

iresult iwith iconventional iconcrete. 

5. So iit iis iadvised ito iuse isludge iup ito i5% 

ireplacement iwith icement iin iconcrete 

6. By ispraying iphenolphthalein iindicator ion surface 

iof icube ithere iis ino ichange iof icolor iof isurface 

iit idenotes ithat isurface iis ifully icarbonated. 

iDepth iof icarbonation iis ivery ilow iit iis iless 

ithan i0.5mm. 

7. According ito irapid ichloride ipermeability itest ithe 

ichloride ipermeability iis iincrease ias ithe 

ireplacement iof isludge iincrease. iAs iper iresult 

ithe ichloride ipermeability iis ivery ilow iin 

iconventional iconcrete iand ihigh iin i40% 

ireplacement iin iM20 iconcrete. 

8. In icase iof iM30 iconcrete ithe ichloride 

ipermeability ias iper iASTM iis ilow iand iincreases 

ias ithe ipercentage iof isludge iincrease. iChloride 

ipermeability iis ihigh iin i40% ireplacement. 

9. Rate iof icorrosion iis iincrease ias ithe ipercentage 

iof isludge iincrease iin iboth iM20 iand iM30 

iconcrete. irate iof icorrosion(mm/year) iis ilow iin 

iconventional iand i5% ireplacement iof icement 

iwith isludge. 

10. Rate iof icorrosion iis iincrease ias ithe ipercentage 

iof isludge iincrease iin iboth iM20 iand iM30 

iconcrete. irate iof icorrosion(mm/year) iis ilow iin 

iconventional iand i5% ireplacement iof icement 

iwith isludge i 
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