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The effec t of a superplasticizer (frolll cashew nut shell liquid) 
Oll the properties of concrete anu lllortar 

T. C. I>I IATAK, S. K . A GAR WA L I. MAS OO D 
(· ../I1 ..,t! IIl1ildill,/ 1<".\("(/1"("" /lI slill/I,'. I<oor/,,', ' 247 ('(,7 Ill./' .), /lIdi" 

III(' /'U IWI" c/e.\cr ih('s u 11(,\\', ch ('(/}! ('/" \\,ul(,I"-r('{!t,c;IIY (,()IIIPOlfl/(/ ()hwill(,c/ F()III c£lshnv /1lI1 shell 

li/llli,[ ((,NS!,). 7'he /"'()pL'I'li es ()f 1I1O/'lurs, 1I{l/lie/y flc!\\'. sellill£/ (illlc (/Ild C()/Ilpressive slr(,lIulll, 

11','1''' c/e((,I"lIIiller/ ill IIII' /11'<'SI' IICe ofO.! 10 !.(} ~<, SIi/ICI'p/IIslicizer. 1'IIe C()III/lressiut' slrclI!JIli of 

lI/uf'IUf' ('(II/Willill!! Ihe SII{lL'I'JI/as{icizerji-()1II CNSL WIIS hiyh('r thllll {//(It of th e colltrol 

I. INTIWUUCTION 

('iteltlic;iI admi xturcs lor (1plill1il.ing the pr(1pcrties (1r 
(tlnL'l~lc h;ll'l: bl:l:1t very wclll:sl;lhlishedll J,I. Siltcl: thl: 
~:!ll y I<)6()s. a Ill;W grour or l:helllical adll1ixtures th:lt 
imprn\'cd coltl:re te workahility and water reduelioll 
"~ \' (llill Ihosc achiL: vL: d hy 1l0rlll:rI w<llcr rl:duccrs Iwvc 
"l'e ll lIscd :llld h:lvc hecll c1as..,ilied ;I, sliperplaslici/er.s. 
l ite lise or sUflCrpiastieizers in l:ollerelc bcnefits the 
CtlllSlrllClipn cn~illel:r in s:lvill~ of lill1e and ill illlpnlYcd 
'111·1I~lh. w(ll 'bhility :Inll qll:tiily "I' tlie lillislicd Slillclille 
141111c IHain rok pl:lyed hy lite . .,e C(lI1lIHlIlllds is 1'Ci:lled 
to thc Slirracl:-activc cllnstituents rl'Csent in thell1 . The 
long-chain sulphollateu compounus, hyuro xy carboxyl 
;I(id f!WlIpS etc. rrllmote the surrace-aetive rroperties or 
tlte adillix lurl:s. Thl:sl: pn'pcrl il:s va ry wit h till: Ill(llecular 
silc or the conlpound . This papl:r dcseribe.., the usc (,I' :1 
slIpcrplastici7.er sYllthesi7.ed [.'il rroll1 cashcw nut shell 
1i4l1id (C'NSL) or the CNSL fr,lcliollateu by sulrhonating 
and conuensing with rormaluehyde in the rresence or 
additives (labelleJ as CBRI SP). Some or the rro[lcrtics. 
like iloll', colll[lressive strcngth and se tting. timc, oht,lined 
ftlr CCl1Ient sanu mort;lrs with Cl!IU SI' arc cOlllp:1I'l:d 
\Iith tllOSl: lIsing ll1:ilerial prep.ned 1'1'0111 the cllllllllcrcially 
;ll'ailahlc sulrhonateu naphthalenc rorlllalJehyJe con
densate, Tamol. 

2. E\I'EHIJ'H;NTAL I'H()(I-:IH lIn: 

~Iatcrials IVcre as rollows: 

Cel1lelll: ordinary l'ortl:llld cel11ent conforliling 10 
IS: 2(,<)· I<)6 7. 

Sand: standard Ennon: s:lnu conrorming to IS:(,S(,
1%(,. 

Supcrplastieil.er: Tamol, a sulphon:Jteu narhtll:llenc 
formaldehyde condellsate (S N F) su rplied by BAS F 
Ilndia) 

("JlRI SI': a sllperplastici7.er hased on eNS!.. sy nlhe
vi/cd atthl: ('entr;tI Uuilding ResL:arch Institute (,I\I~ I). 

Somc 01 the prorerties ueterminetl lluring th e stuuy 
indlldillf! pH, density, ehloriue conlent anu shelr lire arc 
\UIIIIIl:lri/l:d in T:lhk I. 

The Ilow rerecntage values or 1:3 eement:sand 1110rtur 
at OAS wlc ratio and at difTcrent d()ses or su [Jerplasticizcr 
(1I1;1 solid colltents hasis in the liquid, measured according 
to IS :5512-1()HJ, are given in Tahle 2. 

The setting time oreClllent without and with CU RI-S P 
sll perrlastici/.e r (OC" 1.2 and 2.4'X, dose), determined 
:Iccordillg I" IS:4()JI-I()XH, i.s given ill T'lhle J. Tahk 4 
give.s a eOIIlJl"I'alivc cv:tiu:llion or the eOlllrressive 
slrellgth ()r eOllcrete (M 35) madc rrom 50 kg ecmen t + 
S()kg s;llld (I ' M · ~2.S2) · 114Ikg ag~re~alc (201l1l11)+ 
2() ..~ kg w:t!n :llId Ics ll·d lor J, 7 :111(1 2X d:IYs 1m I()() 111111 
cllhe.s. ' Iite a vcrage c(lIl1l're.ssive strcllgth l,r six euhes or 
control concrete is given in the first row. The second row 
shows the standard deviation and the third row the 
Cllill pressive st rengt 11 or the eLlhes with 0 .6';;, super
plaslici/.er ( ' IWI-SP) 

3, RESULTS AND DISCUSSION 

Thc shell' lif'c or the admixture (Table I) is an il11rortant 
propert y, and sa mples orC13RI-SP storeu ror a rea so nably 
long perind (;lpproxil11ately 2 years) were ksted to lind 
thl: elket on !low or tlte Illort:lr (1:3 eCI11l:nt:sand at 
wlc = O.4S). NOrllwlly Ihe slte lf Iile of the commC!'eially 
available w'lter-reducing agents varies over 6 to IX 
111011 t Its . II owever , il W:IS r"ulld I hal I he mort:1 r !low usi n~ 
tWII-Y l':II '-t>ld S:lllIl'ic .s or ( ' 111( I-SI' resulled ill IIll'..S: II"e 
Il"w as lit:11 wilh Iltl: Ire.sh admixture. Titi . ., IlI'll VeS lital 
the S:lllll'lcs IlllSSl:Ssed :In adequate shell' lif'c . 

Tlte !low val uc.s (Table 2) show th;1I in I:J eement:sand 
tlte mortar Ilow increases wilh thl: dosage or super
pl :lstiei l.e r. Tlte increase in Ilow valucs using Orissa 
Celtlellt is higher Ihan that with Salna cel11l:1t1. The 
linclll:ss or the rOrlller W;IS ahollt 42()() elll 2 g . I ,Inti tltat 
or tlte latter 3250 Cl11 2 g I. Other pl1ysical and chl:l11ical 
characteristics Illay also dctermine the variation in thc 
flow values. 

The v;l riation or !low or mortar with time is shown in 
I· ig. I. The Ilow value or rl:lin Illortar (I: 3 cement :S:llld) 
ju.sl allcr mixing is 125 I J() 1111ll. With the addition or 
superp\;l sticizer the now value incrcases to 150 170 mnl, 
varying distinctly with the kind or sllrerrlastieizer. It is 
clc:lr rr(J11l I·ig. I 111:lt 1'01' Jli:lin Illorlar Ihere is airllost 
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S; IIlH' IHllpcllics ;IIHI !!ivc lilt: S;llllC IlclW in 

nlLlrtars 
I\t (l,4) wlc ratio !:] cement (Satlla): 
EnlH)!,c sallo gives 6S-70';" flow agaill st 
27 :1(l"" 1'01' cOlltro l 
(11111 for IOllg l'C llle llt ((11111 or liquid 
contains ~O,(, g SP 011 oryillg) 

T:!I)le 2 1: low V:!llIcs (",,) or I :] celllcllt: S<IIH! at 0.4) wlc 
1';1 t;n II .S ; II)! s lIpc rpl:lSt ici7C1's 

T ypc or eC IllCllt Dosage ur slIpcrplastici/.er ('X,) 

O.ll O. I [)2 1),4 ()(i O.H It) 

S"tll<ll CIlI{l·SI' I I () I 15 12() 14t) 151) 1(,5 

S;ltlla + T;\rv\OI . 110 114 !20 1:11) 1.1X 1)5 
(his, a" ( ' IlI~I- S I' 12t) 1.12 1.1X l,'il) 17() IX,'i 

Tahle .1 1:lket "II setting tilllc with Ilic "ddilitlll or 
," pcrpl"'1 i"i/.CI' 

Dose !Ililial time Fil1:11 time 
G;,) (min) (min) 

COl1lrol (110 sliperplastici7er) - l(i lj 2]9 
CIlRI-SP 0.6 185 H,5 

1.2 IHO no 
2.4 I H I 27S 

'1 "hll' " ('nllll,re"ive , llellglh nr rv1.l" ,'''"elcle (1IlI) 111111 

e lll)l', )" 

Slump Sirellgth (kg cm - 2 ) 

(mill) 

:1 days 7 days 2X days 

Conlrol 9 317 .S :I (>tl.O 402.8 
SI:IIHJaru devi 5.S 5.S4 4.5 

alioll of 
c"lltrol cubes 

Clll{I-SP SS (at 0.6",,) :175.0 40('.7 47S0 
Increa se o \' er IX 11 .0 IH.O 
cOllln)1 (",,) 

SI:lIlllard de vi lll)O 1.5J t)() 

,Iliull of C\l DCS 

\I'ing CIlRI-SP 

70 

~ (> 11 WAI[R 
..... IIlMOL 

-0-0-0- C B R I· SP 

:! 

3: 

... 
a 
-' 

JO 

20 

10 

0 
0 20 40 

11m~ In minulf's 

!-'it!. I V:lliali(lll ,>I·II"w .. f I 
\Vic r~lti o) with timc. 

100 

80 

0:! 60 

3: 
0 
-' ... 

40 

20 

Fig. 2 "Il ee t or slll'Crplaslici7.cr dosa ge o n ilow 
mortar al (lAS w /e ralio (Orissa cement). 

110 Il(lW after (,0 mill , whereas ill11l0rl<lr eOlllailli ll ~ l 

;lIld ('III( I-SI' l!te IIpw v~tl1ICS ;Ill: IS ;11lt! 2~"" I 

111:111 l!tl' rcincIlL·I'. Il:sJlccl i vc ly. I:ig. I dClllllllsl 
CIIIU-SI' JllLlVidcs hcttcr wurkahilily allt! 

retaining characteristics compared with Tamol. 
Furt her. I he efTeet of dos<l gc Oil Ilnw of (IJ 

s;IIHI) Illortar ;11 0,45 wjc is S!tOWIl ill l'ig. 2 IOf I 

cemcllt. At dos<lgcs higher thall O.1l'X, CURI-SP 
no rurther increase in 110w. This indicates thai 10 
ccmcnt ().1l '~ ;, is tlte optimum dosage levci 

TllC clrcel of admi x ture dosage on tltc sctting o[ 

is given in Tablc J. Sctting limcs are not drastically 
in the presence of CIlR I-sr. Tlte setting tillll'S I 
;\m.1 IIn;d) arc within the limits or IS :4()]1-19HX. 
2,4";, Clll( I·SP there is only slight n: tardatioll 

sctting of ccmen\. 
Fr,ll1l Table 4 it is evidenl that up to 28 days, lh 

pr ('\lI~ I-SI' in cOllcrele lesIII1 5 ill ;tIl illcre;lSc ill ,II 
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357 ~Ia lcrial s and Slrllclllres 

I 120 140 

n()rl:.r (al 0.45 

lll lllrlli (which ha s <I slllmr or I) mm at OAI wlc ratio) 
I pa rticlilarl y ill1press ive neeause in s pit e or the high e r 
,llImp of concrete (551111ll) containing the s uper 
(,1",'il'i/L'r. Ihe slrl'nglh "I' Ihe (;,lIer is highcr , Thc high cr 
IrclIglh ill slIpcrp laslici zeu ellll c rcte is attributed to the 
'!mal ioll (lr a ucnser anu lllore cohesive mix. The gain 

111 w rnrn:ssive strength is comrarable with the limit 
I1Icn ll llllcd in IIS-:;()75 I'<lrt J, I':!H:; , 

4, CONCLUS ION 

It i ~ evident rrolll the stuuies carrieu out wi th the 
CNSL-bascd formul,ltion that it is a gll OU water-reducing 
,1~C lll. The CNSL-bascd Silperplasticizer, which is arrrox
,,"a ld y J()"" cheaper th,11l the C(lnllllcrci,d sllpe r
plasl lci/crs availahle in Illllia , Iws gllVU rol e nlial in the 
,f1 I1 lfl' tc indust ry Tili s surerplast ic izer (C I3RI-SP) rro
II1l1le' illlpr(lvcd 1I10rlar slre nglh, 

I UIl )!-ICrlll s ludies on 1llorlars, concrele anu (Cillellts 
,lie ullder way, Silllult"nelHlsly, " c01llparison or ('NSL
~a,cd slI(lnplaslie izcrs vis-,i-vis other sliperplaslieizers 
CIllll ll1crciall y avail<lble in India is al so heing carrieu out. 
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