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Abstract

This study reviewed the accumulation status of waste rock generated while mining domestic limestone
and dolomite mines. Potential utilization plans for the waste rock have been discussed. Data on the
annual production and waste rock generation for the past five years were obtained from 47 currently
operating mines. In addition, waste rock samples were collected from eight mines in the Gangwon and
Chungbuk regions to investigate their chemical and mineralogical characteristics. For underground
mining, waste rock generation accounted for approximately 9% of total ore production; in open-pit
mines, it was up to 24%. Mine water both inside and outside the pit was analyzed and was found to
meet general water quality requirements except for the suspended matter concentration. The
mechanical test results showed that the generated waste rock met quality standards and could be used
as coarse aggregates for concrete production.
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Table 1. Limestone production and waste rock occurrence in
Gangwon and Chungbuk (KIGAM, 2023)

Gangwon Chungbuk

Year Production Waste rock Production Waste rock

(MT) (MT) (MT) (MT)
2012 62,012,665 12,402,533 21,170,616 4,234,123
2013 61,750,649 12,350,130 23,133,961 4,626,792
2014 65,664,632 13,132,926 21,737,987 4,347,597
2015 66,052,680 13,210,536 23,697,611 4,739,522
2016 67,659,510 13,531,902 25475,782 5,095,156
2017 69,785,235 13,957,047 25334,193 5,066,839
2018 65,502,636 13,100,527 23,785,012 4,757,002
2019 63,329,802 12,665,960 23,468,998 4,693,800
2020 59,750,829 11,950,166 22,135,034 4,427,007
2021 63235316 12,647,063 23,266,195 4,653,239

Total 644,743,954 128,948,790 233,205,389 46,641,077
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Fig. 1. Limestone production and waste rock occurrence in underground mines.
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Fig. 2. Limestone production and waste rock occurrence in open-pit mines.
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Table 2. Chemical properties of waste rock from S and H

mines
Properties . .
%, exI::ept pH) S mine H mine
pH 9.5 9.2
CO, 19.6 17.3
Na;O 0.0 0.6
MgO 2.4 9.3
AlLOs 32 4.4
SiO, 21.1 16.4
P,0s 0.0 0.0
SO3 0.1 0.0
Cl 0.0 0.0
K>O 0.9 1.2
CaO 51.0 49.7
Fe;0O3 1.4 1.0
SrO 0.1 0.0
TiO, 0.1 0.0
Cr0; 0.0 0.0
MnO 0.0 0.1
ZnO 0.0 0.0
Rb,O 0.0 0.0
Sum 100 100
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Fig. 5. Result of X-ray diffraction analysis (S mine, Chungbuk).
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Fig. 6. Result of X-ray diffraction analysis (H mine, Kangwon).
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Table 3. Results of heavy metal content analysis (S mine, Chungbuk)

(ng/L) As Cd Cu Pb Zn pH

B 0.51 0.1 2.15 0.74 1.8 8.1

C 0.48 0.03 0.75 0.41 1.71 8.1
Acceptable standards 100 20 500 200 1000 5.8~8.6
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Table 4. Results of water quality analysis (D mine, Chungbuk)

Unit  Reference Result
pH - 10 or less 7.8
TOC mg/L 10 or less 1.0
SS mg/L 10 or less 6.7
ABS mg/L - below quantifiable limit

n-Hexane mg/L - below quantifiable limit

Table 5. Results of water quality analysis (S mine, Kangwon)

Table 6. Aggregate test results of mine wastes (D mine,
Kangwon)

Unit Reference Result

Dry density g/em® 2.5 or more 2.67
Absorption % 3.0 or less 0.57
Under 0.08 mm % 1.0 or less 0.1
Na,SO4 % 12 or less 1.0
Abrasion % 40 or less 21.4

Unit Reference Result Table 7. Aggregate test results of mine wastes (H mine,
pH - 10 or less 7.5 Kangwon)

TOC mg/L 10 or less 0.8 Unit Reference Result
SS mg/L 10 or less 19.4 Dry density g/cm3 2.5 or more 2.76
ABS mg/L - below quantifiable limit Absorption % 3.0 or less 0.51
n-Hexane mg/L - below quantifiable limit Under 0.08 mm % 1.0 or less 0.5
Na,SO, % 12 or less 22

[ — - Abrasion % 40 or less 20.9
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Table 8. Aggregate test results of mine wastes (D mine,
Chungbuk)

Unit Reference Result

Dry density g/em® 2.5 or more 2.58
Absorption % 3.0 or less 0.7
Under 0.08 mm % 1.0 or less 0.5
Na»,SO, % 12 or less 2.8
Abrasion % 40 or less 24.7

Table 9. Aggregate test results of mine wastes (S mine,
Chungbuk)

Unit Reference Result
Dry density g/em® 2.5 or more 2.64
Absorption % 3.0 or less 0.69
Under 0.08 mm % 1.0 or less 0.2
Na,SO, % 12 or less 1.6
Abrasion % 40 or less 25.1
ol 7] A3)9F BA7F AGEI 0, T el =
1F ZRAE DY E A0t BHS g 2

TAYER AFE AHY7F QUTHKCA, 2023).
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