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A Study on the Mechanical Properties of Polymer Repair-Mortars with CFBC Ash

Yong Hak Kang', Gwi Hwan Lim’, Dong Cheol Shin’,Young Cheol Choi™*

Abstract: The amount of generated Circulating Fluidized Bed Combustion ash (CFBC ash) is annually increasing, but most CFBC ash has been landfilled
and discarded due to the limited utilization. The major chemical compositions of CFBC ash are SiO., CaO and CaSO4, which could form hydration
products by reacting with water as self-cementing property such as cement. The purpose of the this study is to derive the optimal mix proportions
to improve polymer-modified mortar with the use of CFBC ash which has the self-cementing property. In order to develop polymer-modified mortar,
three mix proportions were determined, and fundamental properties for the mixtures were obtained. As a result, the optimal mixture containing 10
percent of silica fume, 1.0 percent of polymer and 3.5 percent of expansive additives were proposed in this study.
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Table 1 Mix proportions

Mix proportions (wt%)
Sample Binder i
P Water Sand Polymer  Superplasticizer Expansion
CFBC ash SF GGBS agent
AS0GO 70 0 0 21
AS10G0 63 7 0
AS7G3 63 49 2.1
Case 1 30 - 0.4 -
AS5G5 63 3.5 3.5 22
AS3G7 63 2.1 49
AS0G10 63 0 7
AS10G0 0
AP0.2 0.5
Case2  AP1.0 63 7 - 22 30 1.0 0.4 -
APL.5 1.5
AP2.0 2.0
AP1.0 0
AE1.S 1.5
Case3  AE2S5 63 7 - 22 30 1.0 0.4 2.5
AE3.5 3.5
AEA4.5 4.5
Table 2 Physical properties and chemical composition of CFBC ash
A il Chemical composition(%)
verage particle . 3 . 2
. Densit; cm Blaine (cm®/, -
size (¢m) y (glem’) M8 G0, NaoO MgO KO0 CaO 22% Fe;05 ALO;  SO;  LOI
8.60 2.93 5,057 27.2 123 455 076 353 19.3 11.0 11.1 5.57 1.99
Table 3 Average particle size and chemical composition of SF and GGBS
Average particle Chemical composition(%o)
size () SiO; Na,O MgO K>0 CaO Fe,0; ALO; SOs LOI
SF 1.06 95.6 0.21 0.40 0.77 0.25 0.10 0.75 0.30 1.52
GGBS 10.69 36.7 0.20 2.75 0.51 41.0 0.43 13.5 3.52 0.25
Table 4 Physical properties of agents
Type Color Density (g/cm3) Main ingredient
Superplasticizer Powder White 0.8 Polycarboxylate
Expansion agent Powder Grey 1.12 CSA
Table 5 Physical properties of polymer
Type Appearance Ash content (%) Apparent density ( g/L) pH (-)
Ethylene-vinyl acetate White powder 10.5+£1.5 51050 7.0~8.5
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Table 6 Mechanical properties of Case 1 and Case 2

. Bond
Type Compressive strength(MPa) Flexural strength(MPa) strength(MPa) | Flow(mm)
7days l4days | 28days | 9ldays | 7days | l4days | 28days | 9ldays 28days
AS0GO 20.3 254 28.6 33.5 5.0 6.5 8.5 9.4 0.5 200
AS10G0 23.7 28.5 33.9 38.6 52 6.5 8.5 9.6 0.8 200
Case | AS7G3 225 274 32.5 384 5.2 6.7 8.3 9.5 0.8 200
AS5G5 21.9 26.8 31.7 37.3 5.1 6.4 8.4 9.4 0.9 195
AS3G7 21.6 26.1 30.2 36.9 5.2 6.2 8.5 9.4 0.8 195
AS0G10 20.5 25.1 29.3 35.5 5.1 6.3 8.4 9.2 0.8 190
AS10G0 23.7 28.5 33.9 38.6 5.2 6.4 8.4 9.6 0.8 200
AP0.2 23.1 28.6 334 382 5.2 6.1 7.8 9.1 1.2 200
Case 2 AP1.0 22.1 26.9 32.6 37.9 5.4 6.0 7.6 9.0 1.4 195
AP1.5 215 26.3 30.5 35.7 5.4 6.3 7.9 9.0 1.4 190
AP2.0 21.2 25.8 304 35.8 5.2 5.9 7.4 9.1 L5 190
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Fig. 1 Compressive strength by mixing type
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