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Table 1 The factors and levels of orthogonal test

n(TPEG)/ n(AA)/ n(MAS)/ w(BPO)/

b mol mol mol %
K1 0.8 3.0 0.3 0.6
K2 1.0 3.25 0.4 0.8
K3 1.2 3.5 0.5 1.0

*2 EXHRBER
Table 2 The result of orthogonal test

Fr#E %) 1 2 3 4 i

n n n w(BPO)  Wsh
A% (TPEG) (AA) (MAS) /% JE/mm
Ll 0.8 3.0 0.3 0.6 156
K2 0.8 3.25 0.4 0.8 165
L5 3 0.8 3.5 0.5 1.0 158
ST 4 1.0 3.0 0.4 1.0 146
SLE 5 1.0 3.25 0.5 0.6 134
SEE 6 1.0 3.5 0.3 0.8 130
K7 1.2 3.0 0.5 0.8 116
SCE 8 1.2 3.25 0.3 1.0 125
K9 1.2 3.5 0.4 0.6 122

HE 1 159,667 139,333 137.000 137,333
¥WE 2 136.667 141.333 144.333 137.000
¥{E 3 121.000 136,667 136.000 143.000
2 38.667 4,666 8. 333 6. 000

GKIEH=0.29, B85 0. 15%, 58 ik P. 042.5,
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Table 3 The influence of temperature on the cement

paste experiment

R EE/C 60 65 70 75 8 85 90

A

1E /mm
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Table 4 The influence of reaction time on the cement

105 115 128 146 166 164 155
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Table 5 The comparison of the product and the

like product

BE/% B LR [ 25 7= i
0. 10 105 mm 93 mm
0.15 218 mm 211 mm
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Table 6 The dissolution time of different size powder

into 20% solution
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Table 7 The state of product in different storage time
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Table 8 The concrete proportion (machine-made sand)

e s KGR/ WX/ T/ Pl b/ aF/ Gh s/
(kg/m?) (kg/m*)  (kg/m*)  (kg/m*)  (kg/m*)  (kg/m*)
1 C30 255 55 75 8.70 955 0
2 C30 255 55 75 8.70 955 3.08
3 C30 255 55 75 8.70 955 0.77
£9 BNESEGTH)
Table 9 The concrete proportion (natural sand)
e s KGR/ WX/ T/ R/ aF/ Gh s/
(kg/m?) (kg/m*)  (kg/m*)  (kg/m*)  (kg/m*)  (kg/m*)
4 C50 300 90 70 735 1 058 0
5 C50 300 90 70 735 1058 1. 38
6 C50 300 90 70 735 1058 1. 38
R0 FEEMEELREE L AiEaE
Table 10 The performance of fresh and hardened concrete

B AR/ (g/mt) PR /mm o BKER/X : ﬁ’ﬁ?/wa -

1 210 210 — 25 33 38

2 129 215 38.57 22 31 40

3 139 210 33.81 22 33 41

4 143 220 _ 35 51 61

5 152 221 - 34 51 62

7 152 221 - 34 51 62
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Synthesis of novel solid poly-carboxylic water-reducer

ZHANG Zhi ,LEI Yu-fang ,YAN Jia-jia ,LI Shun-kai , TU Liu-qing
(Wuhan Harbour Engineering Design & Research Institute Co. ,Ltd of CCCG, Wuhan 430040, China)

Abstract; High efficiency water reducer of poly-carboxylic acid as a new kind of building materials is in
concentration of 20% — 40%, which is unfavorable for storage and transportation, and limits its
extensive application. The solid water reducer of poly-carboxylic acid was synthesized through bulk
polymerization method without any solvent, in the presence of initiator (BPO), polymerized under the
melting state. The optimum reaction conditions were as fellow: the molar ratio of crude materials was
TPEG : AA : MAS = 0.8t 3.25 1 0. 4,the dosage of initiator (BPO) was 1% of the monomer weight,
the temperature of reaction was 80 C ,the time of initiator dropwising was 2 hours and the time of warm
keeping was 1.5 hours. The crude product was poured out after cooling to room temperature, the end
product was made after grinded as a powder. The powder of solid poly-carboxylic water reducing agent
which was grinded to 0. 125 mm can be dissolved in 46 seconds without any cementation in 150 days.
The cement paste and concrete experiment results show that the product performance is better than that
of the similar products at home. This preparation of high efficiency water reducer of solid poly
carboxylic acid by bulk polymerization has advantages of simple process, easy operation, friendly
environment, which opens up broad prospects for commercialization.
Key words: high efficiency poly-carboxylic water reducer; solid; bulk polymerization
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