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Flow and Strength Properties of Cement Mortar mixed
with Naphthalene Superplasticizers
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Abstract

In the previous study, naphthalene and /or naphthol were sulfonated with sulfuric acid and
they were condensated with formaldehyde. The condensates prepared are subjected to the flow
and strength tests of cement mortar to examine the chemical effects of cement admixtures. As
the results of flow test, the flow of cement mortar mixed with naphthol condensates(TSC) and
naphthol-naphthalene cocondensates{NT5) was larger than those mixed with synthetic naphtha-
lene condensate(NSS).

In the experiments of compressive strength after 28 days curing, the hardned cement mortar
containing naphthalene-naphthol condensates(NT5) showed a higher compressive strength than
those containing naphthalene condensates(NSS) and naphthol condensates(TSC), As a results,
the synthetic naphthalene condensates(NT5, TSC), which used in this study, are greatly
expected as good superplasticizers for the concrete.
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Table 1 Physicail properties of superplasticizers

Designation | Main component Phase Color

TSC sulfonated naphthol powder dark brown
formaldehyde condensate

NT5 sulfonated naphthol- powder |dark brown
naphthalene formaldehyde
cocondensate*

NSS sulfonated naphthalene brown

powder

formaldehyde condensate

* naphthol /naphthalene=5/5

Table 2 Physical properties of cement

Specific| Blaine Setting time] Compressive
. - ——Soundness )
gravity (cmz/g)[lmt. Final ktrength(Kgf /cm?)
portland 3days|7days|28days
3.15 3,240 | 506 [ 7- -
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Table 3 Physical pro‘perties of fine aggregate

. M - £ Vol it
Kind of AXT Specmc Wa e.r owme U.m
agare ate size | F. gravit adsorption |percentage| weight
Eatee U@ | e (kes0)
river \ .
d ‘ 2.25 } 249 | 102 60.2 | 1.553
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Table 4 Outline of flow test

T

S lasti t of fresh

Cement |W /C ratio{Kind of ﬁne}_uperp asticizer Test of fres
. o Dosage | cement

: Sand (%) aggregate | Kind

(%) mortar
[
1:2 river TSC, 0.5
1:3 42 sand NT5, 10 . flowtest

| NSS | 15
‘ | J

Table 5 Mix proportions of cement mortar for flow test

Cement | W /C ratio [Superplasticizer|Cement | Sand | Water
: Sand (%) (g) {g) | (@) (g)
1:2 | 42 | 225-675 | 450 | %0 | 189
1:3 2 | 225-675 | 450 | 1350 | 189
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Table 6 Results of the flow experiment of fresh cement
mortar mixed with superplasticizers

| Superplasticizer | Flow(mm) _
Water /Cement I Cement : Sand
. : . . Content )
Ratio Designation x%) (Weight)
S-S - ” 1 : 2 1 : 3
| Plain 0.0 11 | 100
TSC 0.5 143 103
0.42 —
| NT5 | 05 150 | 104
oNss | o5 | 1 | 104
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Table 7 Flow of the fresh cement mortar mixed with
polycondensates as a funtion of the ratio of
water and cement

Cement : San?lr Superplasticizer W/C —[Flow“(mm)
|

_ (weight) (%)

1 35 114

[ Plain 37 138

\ 39 157
L b | 1

I35 187

TSC 7 | o

(0.5) 39 207

1:2

NT5 37 ‘ 185

(0.5) 39 198

213

177

185

| 194

212

* Sample number =3,
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Fig. 1 Fiow of the fresh cement mortar mixed with
polycondensates as a funtion of ratio of water
and cement(C/ S=1:2)
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Fig. 2 Flow of the fresh cement mortar mixed with
polycondensate as a function of content of
polycondensates(C/ S=1:2)
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Fig. 3 Flow of the fresh cement mortar mixed with

polycondensates as a function of content of
polycondensates(C/ S=1: 3)
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Table 9 Compressive and flexural strength of hardened
cement mortar after 28days curing®

Cement ‘Water / CememT Super ! Curing WCompressive Bending
- Sand (wi%) slasticizer time { strength | strength
(weight) | | (da )l_jkyf Jemz) |(kgf /o)
s ‘ Plan | 2 | 2% 60
} 't} NSS 28 an 68
1 28 ’ NT5 24 408 ’ 60
LN TSC | 31 B

i

% Superplasticizer =(.5% x cement
Flow=110-115mm
Sample number =4

Table 10 Compressive and flexural strength of hardened
cement mortar after 28days curing®

’C | Fiow T Water /i Umt weight (Kg /m?)
emen T - -
onat Cement , [ Ct npressive]
Deslgnatlon} - Sand (mm) Cement Water Cement | Sand gSuperpla 'emen RVater /Cemem] Super- ](,J‘rmg gCompresswe Bending
I ‘ | sticizer 1 Sand o time strength | strength
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and curing time of fresh cement mortar containing
0.5% polycondensates(C/ S=1:2)

Compressive strength{kgf /cm?)

Curing time(day)

Fig. 5 Relationship between compressive strength
and curing time of cement mortar containing
0.5% polycondensates(C/ S=1: 3)
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