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Engineering Properties of the Non—-Cement Mortar using the

Fly ash from Combined Heat Power Plant and Recycled Fine Aggregate

L} ol
= =

B 2

Nam, Han-Kook

x
(=3

Lim, Jeong-Geun

*

o
-

a | & %

Lee, Sang-Soo*

Department of Architectural Engineering, Hanbat National University, Yuseong-Gu, Daejeon, 305-730, Korea

Abstract

In this study, to suggest the application method of recycled fine aggregate, the non-cement mortar was prepared
and studied with the binders of blast furnace slag, fly ash, and fly ash from combined heat power plant. As a basic
experiment, a series of tests was conducted to determine the potions of the binders and types of activator. When the
binder was consisted with 20% of fly ash and 40% of fly ash from combined heat power plant, the highest strength
of the mortar was obtained, and as an activator, the combination of sodium hydroxide 2.5%, and calcium hydroxide
75% showed the highest strength of the mortar. Therefore, this study focuses on engineering properties of mortar
contains fly ash from combined heat power plant and recycled fine aggregate according to replacement ratio of
recycled fine aggregate based on the optimum mix from the basic experiment. As a result, the best replacement ratio

of recycled fine aggregate is 75%.

Keywords : industrial by—product, fly ash from combined hear power plant, recycled fine aggregate
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Table 1. Chemical component of blast furnace slag

Chemistry components (%)

Using

materials g, ALO; Fe,05 Ca0 MgO SOs NaO KO T

BFS 3430 1447 063 4167 649 - 036 120 -
2.2 Z2}0]0HAl

Aol A AN SelolofAls Wi 2, 22g/cm’, E
= 4,120cm’/gq] A& M3 Zepolojile QA
TgolH M7l gl w2 FE|RA e R FAE 0 ik
Table 2= Setolofr]o] stelal LS vehd ol

Table 2. Chemical component of fly ash

Chemistry components (%)

Using
materials i, ALO; Fe,05 CaO MgO SOs MnO P:0; T
FA 54382150 516 1083 189 129 - - 062
2.3 LY EZ210|0f Al

Aol A ALE FHEElolofAls W 2, 62g/cnn’,
Bt 9 740cm’/ge] 2 ARgaigon, oduk ZajolofjA]
Heh SOt ALOsS] Feo] oF 10% A= W, Ca02] 3
0] 15% A = XS 71y Qirt. AugiEejo|ojA ¢
2] Fe7h ARAS w1 JrRje) ke Bl AL
2 UGS Uehlis S 22 vkgAe =1 ol
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Table 3. Chemical component of CHP fly ash

Chemistry components (%)

MnO PzOg

Using
materials

Si02 A|203 F8203 Ca0o MQO SOs Ti02

CHP
fly-ash

35.90 15.80 12.00 26.50 1.20 5.20 0.62
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Table 4. Physical property of fine aggregate

Table 6. Mix proportion for basic experiment

' . Unit
Using Diameter ';'%%B?SSS Densigy Absgiglm volume
materials (mm) (glom”) o mass
Natural fine
aggregate 5 2.82 2.60 0.78 1.561
Recycled
fine 2.92 242 4.63 1.476
aggregate

2.5 ¢4a| x2H|

Aol A o] AR BEle] NaOHS}
Ca(OH)2 AH51I} NaOHE 4t 989 U 2, 13g/cn’
o] AL A}2319.0m, Ca(OH)y= W= 2, 24g/em’l A4S A}
8313k,
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()= A3l

Table 5. Basic experimental plan

Experimental factor Experimental level

- Blast Furnace Slag, Fly-ash,

Binder Combine Heat Power Plant Fly-ash  °
Replacement ratio
of fly-ash and . o
combine heat power 0, 20, 40, 60 (wt.%) 4
plant fly-ash
Alkali activator - NaOH, Ca(OH), 2
Addition ratio . o
of alkali activator 0 2% 7.5, 10 (wt%) 4
w/B - 40% 1
) . - Relative humidity (80%5)%
Curing conditions  Temperature (20+2)C 1
Test items - Flexural strength, Compressive strength 2
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W/B Unit weight(g)

) w BFs FA G NaOH caOH)
40:6-N10 0 60
4:2:4-N10 0
4:4:2-N10 0
,,,,,,,,,,,, 460-NIO 00
40'6-N25C75 060
4:2:4-N25C7 5 0 4
4:4:2-N25C75 0 2 7
,,,,, 460-N25C75 0 0
40:6-N5C5 060
4:2:4-N5C5 0 40
aapnscs O A0 Ay g S0
,,,,,,,,,, 4B0-NSC5 0 0
40:6-N7.5C25 060
4:2:4-N75C25 20 4
4:4:2-N75C25 0 2 °0?
,,,,, 460-N7.5025 0 0
40:6-C10 060
4:2:4-C10 0
4:4:2-C10 0
46:0-C10 0 0
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Figure 2. Flexural strength
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