J. Korea Saf. Manag. Sci. Vol. 21 No. 4 December 2019
http://dx.doi.org/10.12812/ksms.2019.21.4.045

ISSN 1229-6783 (Print) 45
ISSN 2288-1484 (Online)

A& Y 9dA AEe 93 AFE ARG 48 &K
stetxAdol oist A+

7‘:! ql i*.ﬂ_ % ﬁ_##.ﬁ _g_ ?l_**t.zn" ]d_ Z_#***
AFHLE 7AF - AF Rt B F -
AN PR AFUR L A Fotsh

A Study on the Chemical Compositions of Powdered Sludge of

Basalt on Jeju Island

Min—Gyun Kim*-Sang—Kyu Kam™-Yong—Han Jeon"™ -Nam—Jin Kim"**
*Dept. of Mechanical Engineering, Jeju National University
*Dept. of Environmental Engineering, Jeju National University

*kk:

**Ek

Dept. of Fire and Protection, Sangji—Youngseo College.
Dept. of Nuclear & Energy Engineering, Jeju National University

Abstract

The basalt fiber is expected to become a trend for industrial fibers as they have better properties of

heat—resistant, non—combustion, absorbent, soundproof, moistureproof, lightweight, corrosion resistant,

and high strength properties. Also, the fiber is found to be non—toxic and harmless to the human body.

Therefore, in this study, we analyzed the chemical and mineral compositions of powdered sludge of basalt

produced at seven sites on Jeju Island for the development of fire resistance insulating material for a

building. The results showed that the basalt stone sludge is made from only sodium calcium aluminum

silicate and ferridioside components unlike the basalt rock.
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[Figure 1] Wast stone(@) & powdered sludge(b) on Jeju Island.
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[Figure 2] Locations for collecting powdered sludge

<Table 1> Measurement Conditions

Ratio K—Alpha2/K—Alphal 0.5
K—Alphal wavelength 1.540598
K—Alpha? wavelength 1.544426

Anode material Cu
Divergence slit Fixed
Monochromator used YES
Receiving slit 0.2
Generator voltage 40
Unit Cell Multi
Tube current 30
Miller index(h k 1) 0,0,0
Scan range 5
Scan axis 260 —0mega
Omega offset 0
Scan step size 0.02
No. of points 2750
Scan type CONTINUOUS
Time per step 2
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(referen cecard 98—008—5686) 12%= tF-°] Sodium
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[Figure 6] 2] A& 52] 7-$- Sodium calcium aluminum
silicate (reference card 01-079—1149) 82%%} Ferri—
dioside (referen ce card 98—008—56 86) 18%= T}
F-Ho] Sodium calcium aluminum silicate® 273 ¥ o]
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[Figure 3] XRD of Sample 1.
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[Figure 4] XRD of Sample 2.
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[Figure 5] XRD of Sample 3.
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[Figure 6] XRD of Sample 4.
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[Figure 7] XRD of Sample 5.
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[Figure 8] XRD of Sample 6.
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[Figure 9] XRD of Sample 7.
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<Table 2> Chemical compositions of basalt powdered sludge

. Chemical composition(wt%)

Si0, Al;O3 Fe.0s3 Ca0 MgO NazO K0 TiOy | PsOs MnO Cry03 LOI
1 52.17 15.16 11.14 8.68 7.12 2.67 0.85 1.80 | 0.23 0.14 0.04 0.00
2 53.41 16.65 9.30 8.42 5.77 3.00 1.24 1.69 | 0.32 0.12 0.03 0.05
3 53.75 15.53 10.51 8.53 6.04 2.70 0.84 1.73 0.21 0.14 0.03 0.00
4 52.60 14.69 11.21 8.72 7.34 2.52 0.67 1.87 0.19 0.14 0.04 0.00
5 51.44 13.35 12.50 8.80 8.58 2.27 0.57 2.11 0.17 0.16 0.04 0.00
6 51.93 14.19 11.65 8.72 8.03 2.45 0.69 1.95 0.20 0.15 0.04 0.00
7 51.17 16.52 10.82 7.88 6.16 3.29 1.66 1.90 0.42 0.16 0.02 0.00
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