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Preparation of Powder Polycarboxylate Superplasticizer

MA Xiu-zing"*, QIAN Jue-shi', LI Yuan', DENG Cheng', FANG Yun-hui’

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400030, Chinaj;
2. Xiamen Academy of Building Research Group Co. ,Ltd. , Xiamen 361004, China)

Abstract: The preparation of powder polycarboxylate superplasticizer by centrifugal spray drying process
was discussed. The powder solid content(by mass) of the product can reach 99%. Through infrared spec-
troscopy the carbonyl group has been shown to be partly decomposed during the drying process which has
only limited influence on the performance of the powder with the result that its performance is at the same
level compared to the liquid superplasticizer. Based on single factor experiments, the major parameters af-
fecting the drying process were discussed and the appropriate process conditions were obtained, e. g. the
import air temperature of drying chamber must be controlled at 180 — 220 °C ;the spray-drying feed temper-
ature controlled at 20 — 40 °C, and solid content of polycarboxylate superplasticizer fed is in the range of
20% to 60%.
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Fig. 1 Diagram of centrifugal spray drying process
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Table 1 Effect of import air temperature on drying rate and perf-
ormance of powder polycarboxylate superplasticizer

Import air temperature/C
Item Liquid
160 180 200 220 240 260 280

Drying rate/
. 1.92 2.26 2.32 2.56 2.69 3.65 5.02
(mL s )
Water content

(by mass)/ %

Initial fluidity of

0.76 0.58 0.62 0.81 0.52 0.86 0.74 61.32

172 180 173 178 173 169 110 174
cement paste/mm
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Fig. 2 Effect of powder polycarboxylate superplasticizer prepared at different import air temperature on

slump and compressive strength of concrete
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Table 2 Effect of feed liquid temperature on performance
of powder polycarboxylate superplasticizer

Feed liquid temperature/°C
Item Liquid
20 30 40 50 60

Water content
(by mass)/ %
Initial fluidity of

0.62 0.72 0.80 1.16 0.91 61.32

173 171 174 170 179 174
cement paste/mm
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Table 3 Effect of solid content of feed on performances of powder
polycarboxylate superplasticizer and compressive strength
of concrete

Solid content(by mass)/ %

Item

20 30 40 50 60 70 75

Productivity(by mass)/% 98.2 98.0 98.0 97.8 97.6 97.4 97.0
Water content
(by mass)/ %
Compressive strength 3d 21.2 20.8 21.6 20.9 21.6 20.1 21.8
of concrete/MPa  28°d 47.0 47.5 46.9 46.7 47.3 47.5 47.2

0.94 0.72 0.72 0.99 0.82 0.92 0.85
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Fig. 4 Effect of powder and liquid polycarboxylate superplasticizer on dispersibility
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polycarboxylate superplasticizer
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