olX|=5t, M27# M4%(2018)
Journal of Energy Engineering, Vol. 27, No. 4, pp.64~69(2018)
https://doi.org/10.5855/ENERGY .2018.27.4.064

~
o
H
e}
um
H
o
e
N
o
mO
i)
b
N
o
H
[0}
m

Properties Evaluation and flowability of Controlled Low
Strength Materials Utilizing Industrial By-Products

Yong-Kwang Cho + Chun-Sik Kim + Seong-Y oung Nam
Sung-Hyun Cho - Hyoung-Woo Lee - Ji-Whan Ahn*"
Danyang Factory, Hanil Cement Co.Ltd., Chungbuk, Korea
*Center for Carbon Mineraization, Korea Ingtitute of Geosceinces and Mineral Resources
(KIGAM), Dagjeon 34132, Korea
(Received 26 October 2018, Revised 28 November 2018, Accepted 30 November 2018)

2 o

AFQIFANER] Sl e ARk} Asele] Seete Shefela,
AT LGE A AxsAT B54 85 oAl 5ol BAH AL s s
(bottom ash)9} KR& 21 7:30.2 Etelo] EHISRE(CO, 43NS AXjal

el S50 W A4 Wrlel BAEAE AT Seld BHAT g
82| ARl A TIsklth. vlEAA Aolo] ofs) 7} vk B gL Bl
o] T84S ke AT} flow 300mme] < flow 260mm o] wIbeR F70] THsd AL Bl
QME7E 2777} flow 300mm cfe] flow 260mme] A9 Tojs 7aw <15k B34} Ho] Q&) Al
Hog o 7L 3lolglnk

T AE T u
Fa0o] : AdRAkE, A, ek, 54, FAE

Abstract - The purpose of this sudy is to expand the use of cod ash and cod dag in thermd power
plants. In addition, controlled low strength materias was developed to prevent mine settlement. Bottom
ash and KR dag are mixed at ratio of 7:3 to expand the use of industrid by-products through carbonate
reection and inhibit the exudation of heavy metds. In order to efficiently fill the abandon mine, workability
and physical properties were evaluated according to flow. As a result of eution of harmful substance
experiment, it was confirmed that the carbonation reaction inhibited the elution of heavy metds. It was
confirmed that the difference in water ratio was the difference in specific surface area of the controlled
low strength meterids. It was confirmed that the working efficiency is excdlent when the flowability is
300mm compared to 260mm. compressive strength measurement result was relatively high at 260mm
compared to 300mm because the number of pores due to decrease of water raio was smdl.

Key words : Industrial By-Products, backfill, carbonate reaction, flowability, mine
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Table 1. Compositions of controlled low strength materials
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No OPC CSA CO,PC.KR Fly ash
B-1 7.2 0.8 62.0 30.0
B-2 9.0 1.0 60.0 30.0
B-3 10.8 12 58.0 30.0
B-4 12.6 14 56.0 30.0
Table 2. Chemical composition of bottom ash, slag and pc Bottom ash : kr slag
SO, Cao A|203 MgO K20 Fe,03 | g TiO SOs
(%) (%) (%) (%) (%) (%) (%) (%) (%)
PC- 57.8 4.0 229 12 1.1 10.2 - 1.3 0.1
Bottom ash ' ’ ’ ' ' ' ' ’
KR-Sag 11.2 51.0 2.7 2.7 0.1 16.8 7.2 0.4 4.3
PC Bottomash + 4 180 166 20 08 121 28 0.9 14
KR dag
Table 3. Elution of harmful substance of pc bottom ash : kr slag
As Pb Cu Cr Cd Ni Zn
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Before 0.100 0015 0.027 0.014 0.001 N.d. N.d.
PC Bottom carbonatization
ash+KR dag After
- 0.066 N.d. 0.013 0.007 N.d. N.d. N.d.
carbonatization
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Fig 1. Water ratio of controlled low strength materias of flow:260mm(A) and flow:300mm(B)
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Table 4. V-Funnel and I-flow test of controlled low strength materials

flow 260mm flow 300mm
V-Funnel (sec) L-flow V-Funnel (sec) L-flow

B-1 39 0.84 23 1.00

B-2 39 0.73 25 1.00

B-3 41 0.45 25 1.00

B-4 42 0.40 25 1.00
_10 _10
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Fig 2. Compressive strength of controlled low strength materials of flow:260mm(A) and flow:300mm(B)
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