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A Study on the Fluidity Retention of Cement Paste Added by
Naphthalene Sulfonated Condensate and Polycarboxylic Acid Admixture

Rho, Jae Seong Hong, Seong Su Kim, Do Su
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Abstract

Naphthalene sulfonated condensate has been widely used as a superplasticizer for cement and
concrete, but the application was limited due to its large slump loss with elapsed time,

To complement this demerit of NSF, polycarboxylic acid copolymer from maleic anhydride and
acrylic acid{MA) was synthesized to retain the mobility of cement and concrete, and then mixed
with NSF. The physical properties, such as fluidity, fluidityretention and rheology, were
measured by applying these admixtures to cement paste as a function of elapsed time. And also
compressive strength of mortar was measured with curing time,

NM-1 and NM-2 containing 10, 20 wt% of MA respectively had a excellent fluidity and a flu-
idity-retention. In rheological property, the increases of shear stress and viscosity with elapsed
time were delayed with the increasing of shear rate in comparision with NSF only. The marked
slump loss of cement paste could be controlled by these admixture. Also the added amount of ad-
mixture and the ratio of water to cement affected these properties.

Keywords : polycarboxylic acid, naphthalene sulfonated formaline condensate, slump loss, flu-
idity-retention properties, maleic anhydride-acrylic acid copolymer
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Table I Chemical compositions of cement

= I -
7C0ntent(%) 61.83 [21.44| 539 | 3.66 | 2.48 ] 212 | 1.23

Chem.x(%al Ca0 | Si0, | ALO, | Fe,0y| SO; \MgO Ig.loss
compositions
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Table 2 Physical properties of cement

) Fmeness[ . | Compressive
! Specific . Initial setting & o
(%) strength(kgf /cm?)

Propertiessurface area
Initial | Final

{em:/g) [44p\88 3days | 7days 28day
P lemig # #(hr:mm)(hr:min)g ¥ days o8days

CValue | w18 |75008] 350 | 5ia0 | 20 | o %5
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Table 3 Physical properties of chemical admixture

Properties |Specific H Viscosity’ Solid
Admixture gravity (cP) ]conte nt(%)
©ONSE | 1204 |91 180 | 4000 |Dark brown liquid

MA  [12e6 48] - | 4L67 |Transparent liquid

Appearence

Table 4 Name and mixing ratio of chemical admixture

] Mixing ratio(wt%)
Name of admixture  —— NSF 1 MA
NM-1 90 i 10

T NM=2 80 2
- w3 30
NM 4 | 60 40

3.2 MA &

Ll[ A~

el g s e el e .
NaOH #8918 #¢ & ¥, 232 st 3
Fgolon zystel pHE ZHSHE o 4.099]

192

Maleic Anhydride+Water ‘

{ —Heating & Mixing
]

: Partially Neutralization !
[ |

|

Acrylic Acid Injection

} <N, gas purging

{7 Initiator Injection

!

Cooling (below 40T )

|
{ MA Copolymer{Solid Content=40%)

Fig. 2 Flow diagram for the synthesis of MA

1. N, gas bomb 2. Moisture trap 3. Silica gel
4. N, gas inlet 5. Thermometer 6. Reactor
7. Impeller 8. Hot plate 9. Condenser

10. Reagent inlet 11. Peristaltic pump 12. Reagent vessel

Fig. 3 Schematic diagram of the synthetic apparatus for MA
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Table 5 Mix proportions of mortar
Name of sarnple/ _(_Lement(g) Sand{g) Water( U[Flow( mm)

20 | 8T
TL 148.3

w0 [T

800 1960

OPC Ordinary Portland Cement
- Flow==145 +5mm
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