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Abstract: The new inorganic waterproof and leakage- preventing materials was prepared by phosphoric acid
and fly ash. The influence of phosphoric acid, proportion of material, specific surface area of fly ash and con-
tent of retarding admixture on the setting time and strength of the new inorganic waterproof and leakage-
preventing materials were studied, and the hydration and the microstructure of the new inorganic waterproof
and leakage- preventing materials were discussed too. The results show that the phosphoric acid has notable
effects on the setting time and strength of the new inorganic waterproof and leakage- preventing materials.
The setting time of the new inorganic waterproof and leakage- preventing materials improves with the de-
creasing the specific surface area of the fly ash or increasing the content of retarding admixture, while the
strength of the new inorganic waterproof and leakage- preventing materials decreases. The strength of the
new inorganic waterproof and leakage- preventing materials was best when the phosphoric acid - fly ash ratio
was 0.4.The hydration of the new inorganic waterproof and leakage- preventing materials was based the
acid-alkali reaction and physical actions. The fly ash without reaction was surrounded by the cement binder
material with the hydration the new inorganic waterproof and leakage- preventing materials.

Keywords: fly ash; phosphoric acid; inorganic waterproof and leakage- preventing materials; setting time;
strength template
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Table 1. Effect of phosphoric acid on the setting time and strength
of the waterproof andleakage- preventing materials

R 1. BRI R X R LS I B AR SR A AR

e %m%“ DRI R BELERITE 28d PR
W% PRI /min J&/MPa

1 25 0.4 9.5 10.5

2 30 0.4 6.5 17.1

3 35 0.4 6.0 20.8

4 40 0.4 4.5 29.5

5 45 0.4 45 33.6

6 50 0.4 4.0 45.5

7 55 0.4 25 36.2

8 60 0.4 1.0 28.5
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Table2. Effect of phosphoric acid - fly ash ratio on the setting time
and strength of the waterproof andleakage- preventing materials
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BB T /% /min J%/MPa
Al 0.30 50 1.5 16.5
A2 0.35 50 2.0 32.1
A3 0.40 50 4.0 455
A4 0.45 50 4.5 37.8
AS 0.50 50 5.5 253
A6 0.30 50 1.5 16.5
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Table3. Effect of the specific surface of fly ash on the setting time
and strength of the waterproof andleakage- preventing materials

R 3. MHEIR LRI R ELE AR E AN 38 AL AT R NA

FoooOBBRLERIAR BRI UL/ MPa

5 /(g/cm’) [i]/min 1d 7d 28d  90d
1 2800 1.5 2.5 52 15.1 18.6
2 3500 2.0 8.2 15.5 202 35.0
3 5200 4.0 16.8 28.1 355 415
4 7100 4.5 26.5 322 45.5 50.5
5 8200 5.5 28.8 35.6 462  55.6
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Table4. Effect of ontent of retarding admixture on the setting time

and strength of the waterproof andleakage- preventing materials
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5 % [ /min 1d 7d 28d  90d
1 0 2.0 276 302 468 555
2 2 5.6 225 268 356 482
3 5 11.0 185 221 335 400
4 8 18.5 150 202 265 332
5 10 26.5 125 182 256 30.1
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Figure 1. The microstructure of the new inorganic waterproof and
leakage- preventing materials with water for 1d

1. THlEmi ik 1d

Figure 1. The microstructure of the new inorganic waterproof and
leakage- preventing materials with water for 28d
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