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Han, Dong-Yeop This research explores a refined approach to mitigating the setting time delays encountered in
Tel : 82-55-772-1758 thixotropic cement-based materials. The study evaluated three alkali agents—potassium hydroxide,
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alkalis and the accelerator showed promising outcomes in reducing setting time. However, increasing
the dosages of potassium hydroxide and sodium hydroxide negatively impacted the thixotropic
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Table 1. Experiment design plan

Phase Mixing factor Tests
0.45 KOH, NaOH , Ca(OH), o
wie 0.55 (% cement mass) Mini slump flow
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0,1,2,3,4,5 . ic viel
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ement Paste (% cement mass) admixture Accelerator - Vls.cos1ty
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Borax pH
50 . .
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Table 2. Physicochemical properties of cement

Density Blaine Soundness Chemical component(%)
(g/em?’) (em’/g) (%) Ca0 Si0, Fe,0; SO; ALO;
3.15 3.390 0.05 63.4 22.0 3.44 1.96 5.27

Table 3. Physicochemical properties of the accelerator

Composition(%)

Water Aluminum sulfate Aluminum trifluoride
45~55 35~45 5~15

E AT 1S DA AIE AEG Azol Aok 52 A T8 3t B4 flal] AlZH Adlo] vigtns
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Table 4. Composition ratios of cement paste mixtures

Mass(g)
No. Alkali materials
P! PVA B Accel
W OPC orax (KOH, NaOH, Ca(OH),) ccelerator

1 Plain 586 1303 0 0 0 0

2 0% 513 1303 52 26 0 0

3 1% 513 1303 52 26 13 0
4 2% 513 1303 52 26 26 0

5 3% 513 1303 52 26 39 0

6 Added solutions 4% 513 1303 52 26 52 0

d admixtu
and admixture

7 (W/C 0.45) 5% 513 1303 52 26 65 0

8 1% 513 1303 52 26 0 13

9 2% 513 1303 52 26 0 26
10 3% 513 1303 52 26 0 39
11 4% 513 1303 52 26 0 52
12 0% 634 1152 0 0 0 0
13 1% 569 1152 46 23 12 0
14 2% 569 1152 46 23 23 0
15 ) 3% 569 1152 46 23 35 0
16  Addedsolutions 4% 569 1152 46 23 46 0

and admixture
17 (W/C 0.55) 5% 569 1152 46 23 58 0
18 1% 569 1152 46 23 0 12
19 2% 569 1152 46 23 0 23
20 3% 569 1152 46 23 0 35
21 4% 569 1152 46 23 0 46
Cement Cement
Cement Stop paste paste
N and + + Discharge
(W?Xitfuiam Hand mix PVA Borax
solution solution
Mid speed 30s 30s high speed 30s high speed 30s
Figure 1. Protocol for mixing cement paste adding alkaline solutions
Cement Cement c
Cement Stop paste paste ement
+ and + + paste Discharge
Water Hand mix PVA Borax *
. . Accelerator
solution solution
Mid speed 30s 30s high speed 30s high speed 30s high speed 30s
Figure 2. Protocol for mixing cement paste with adding accelerator
2.3
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rate hysteresis loop analysis extraction via vacuum filtration
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