J Rec Const Resources 7(1)50-56(2019) Print ISSN : 2288-3320
https:/doi.org/10.14190/JRCR.2019.7.1.50 Online ISSN : 2288-369X

28 F2TTY U HSHE XISHS0| IS SAME QIEMIO| SA0| B3t 7

e b

A Study on the Properties of Cementless Atrtificial Stone by Recycled
Coarse Aggregate and Red Mud According to Replacement Ratio
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This study aims to make artificial stone by recycling blast furnace slag powder, red mud and recycled aggregate, which are known as
industrial waste. Recycled aggregate is a typical construction waste, and various recycled products such as concrete block are being
sold. In this study, we tried to make artificial stone mixed with waste such as recycled aggregate, and experimented with the use of
artificial stone and further study. As the red mud replacement ratio increased, the absorption ratio, fluidity and air content of the
matrix were measured to be decreased, and the strength and density were found to increase. The fluidity and absorption ratio
decreased with increasing the replacement ratio of recycled aggregate, and the air quantity, rate of aggregate on the surface, density
and intensity increased to a certain level. Therefore, this study intends to make artificial stone using recycled resources and conducted
basic experiments for further study.
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Table 1. Chemical composition of used materials

Chemical composition(%o)

MgO CaO SiO;, Fe,0; SO ALO;s
BFS 2.10 52.60 28.70 0.60 4.10 9.50
RM 0.40 13.99 14.20 25.12 0.43 29.12

BFS=Blast furnace slag, RM=Red mud
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Table 2. The quality of Recycled coarse aggregate used in this study

Category| Density Water | Fineness | Particle | 0.08mm
adsorption size sieve loss
Type (gem’) (%) (%) (mm) (%)
RCA 2.51 2.98 743 25 0.08
KS F 2573 2.50 3.00 - - Less 1.0
RCA=Recycled coarse aggregate
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Table 3. Experimental factor and levels(Series 1)

Experimental factor

Experimental levels

Binders BFS, RM 2

W/B 32% 1

Alkali activator NaOH 12% 1
Replacement ratio of RM 0, 5, 10, 15, 20, 25, 30(wt.%) 7
Curing conditions Hum. (80+5)%, Temp. (20+2)C 1
Assessment items Density, Water adsorption, Flow, 6

Air content, Strength

BFS=Blast furnace slag, RM=Red mud

Series oAM=
EHE X|&tg 20%E 7|1&

et

Series

5 e=EHEES 20% X
FooiE 2R3 2ARE o

12 HiEOR =2 UES walsl ¥

= =2

IE@ 2L 29 7

OF Table 42 20| W/BE 32%= 11
24 27| ZEmo

=
w2

w8t @eaMe e EéP—HZL QEXHQ S48 0, 20, 40,
60, 80(%)2 & 57tX| +EOR L0 HES XaIRT 8
222 Z[tHX|4= 26mm Ofate] ez AIZsiRen A8
gmoze gk, &8 7Y 371 Y54k, g8k &Y
g 52 EUkeiitt
Table 4. Experimental factor and levels(Series 1I)
Experimental factor Experimental levels
Binders BFS, RM 2
W/B 32% 1
Alkali activator NaOH 12% 1
Replacement ratio of RM 20(wt.%) 1
Replacement ratio of RCA 0, 20, 40, 60, 80(wt.%) 5
Curing conditions Hum. (80+5)%, Temp. (20+2)C 1
Density, Water adsorption, Flow,
Assessment items Air content, Strength, 7

Rate of aggregate on the surface

BFS=Blast furace slag, RM=Red mud and RCA=Recycled coarse

aggregate
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Table 5. Experimental method

Assessment items Test method
Density, Water adsorption KS F 2459
Flow KS L 5111
Air content KS F 2409
Strength KS F 2405, KS F 2408
Rate of aggregate on the surface KS F 4035
Table 6. KS F 4035 for terrazzo tiles
Tolerance | Rate of
Length|Width: R Thickness of aggregate on Pl
length and . strength
(mm) |(mm) width(mm) (mm) | thickness | the surface (MPa)
(mm) (%)
Ak S|,
+ .
500 | 500 ! ;g 2 30 >0
600 | 600

Note=The dimensions of terrazzo tiles are to be arbitrary combinations

of the dimensions shown in the table.
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Fig. 2. Rate of aggregate on the surface of terrazzo
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Table 7. Assessment of appropriate standards for artificial stone which
replaced RCA ratio

KS L ISO 679 Flexural strength Compressive strength
0(Plain) 25 17.9
5 25 209
10 28 217
Red mud | 15 28 2138
20 29 28
25 3.0 231
30 3.0 241
Flexural stren Rate of a; ate on s
KS F 4035:2012 ey eth e mgi‘zio%) Suitability
20 3.5 24.84 X
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