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Utilization of a Coal-preparation Refuse as a Raw Material for Clay Brick'
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Abstract

In this study, the utilization possibility of coal-preparation refuse emitted from Hwasun coal mine in Korea as a raw material
for ceramic body was investigated. The firing shrinkage ratio of ceramic specimen made from the coal-preparation refuse was
reduced with increasing the addition amounts of that, while the compressive strength was slightly decreased. The weight of
ceramic body was also reduced because carbon contained in the coal-preparation refuse was burn by firing. The water adsorption
ratio of the ceramic specimen was under 10 wt%, and the compressive strength of that was over 21 MPa at over 1,150°C for
2 hr. Therefore, it was possible to make the 1st garde clay brick of KS L 4201 from the coal-preparation refuse.
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Table 1. Chemical compositions of the samples.

Si0, | ALO; | Fe05 | CaO | MgO | KO | Na©O | TiO, | MnO, | P05 | Lgloss
clay | 5833 | 2422 | 286 5.70 0.57 1.44 1.52 0.49 0.04 0.03 5.07
CPR* | 61.16 | 1728 | 338 1.01 0.94 2.27 0.22 0.84 0.04 0.06 12.14

CPR* : coal-preparation refuse
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Table 2. Various properties of coal-preparation refuse

. Volatile Fixed
Ash Moisture Matter Carbon cal/g

88.30 0.21 532 6.17 494
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Fig. 1. XRD patterns of the samples.
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Fig. 2. Photography of firing body as a function of additional ratio of coal-preparation refuse at various temperature.
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where, FS is firing shrinkage(vol.%)
FV is firing volume of specimen(cm®)

FS

DV is drying volume of specimen(cm’)

_W-W,
w,
where, WA is water absorption(wt.%)

WA 100 @)

W, is drying weight of specimen(g)
W, is absopted water weight of specimen
for 24 hours(g)

a4 AEHEe dEAEE 9] oA WA w
S BAE7)(KSD-DS0KN, Korea)s ©|-8-3t] 5kgf/
em’®] £E2 7jkete] Z4EAh

3. AEdy o nE

Fig. 32 1,150°CoIA HE sidtEe)] detsdde) A
7VEE WS A A AIEHS 247 e W)
Zt 2ZA S MRS CIE L*a*b* TAAZ Vehd A
ojt}, A9} 7o), MEA Q] redness(+a*)y= A
EMFETS 982 AR 44 AgHe] F9 1378
& Yepligont dedAAe] Hrtge] eSS
redness(+a* = Zadle] AMetdanioz Az A4H

9] 739 6.044 =N 22T yellowness(+b*ye HE
HiStETRO R Az A4 AlEHY] As 1589904
AeAuro g AzE 2R A9 9972 74
th E3 HEFEGOR Axd A7 AW Y
A2 lightness(+L¥)E 59.560014 Aekwigto g |
29 2AHY ALE 62482 /18-S B8 4 9
At A AgsiAe] Hrkd A AIEHS FE u)
FETE ARS8 Aol H|Bl] ¥R AAE eI
Al Mgtz Fotolla] AA|9] A xA31514
Azker FH @A 23E olg F de AdLY
o] e e FAHZ Bt AR AAdo] AFEHT
o} wghx] A @FeAME olEet MEd Al
 AEE fsle] g 2 ey AR gkl
2 1FESe WMET} AT S
B v AlzE Algus A2 A B4
23S A, HE Wi deHds Al HE
WIENo 2 Azd AEels AR vEk] AdA
PHe AL we Moz 2AY F Usiernz, A
2y AR A} 2HA R Ao JEE ez
HetE

Fig. 45 HE FE detede] righs Wl
7 AZA Y 982 et 1,150°ColA 2417 24
98 ue 7t AAA ] YRExA 9 3 A4E &
Zst Aploln}, o xjet Zho|, MduH o] 20 wi%
A7tEd 2FAA 9 xEel 3 A 2L A
e, AetsAle] Hrlgko] S7lgE 275l
BE7} A7 Zrlske A eI oj8g @4

Ho ro

A

L o)
Gl

tlo
L

+L* +b*
64 304 i
W clay brick
® 20% coal-preparation refuse in clay brick
25 A 40% coal-preparation refuse in clay brick
¥ 60% coal-preparation refuse in clay brick
‘ ¢ 80% coal-preparation refuse in clay brick
624 4 20 4 * 100% coal-preparation refuse brick
4
154 .
[ ]
A
60 - oY
- 10 ~
5
58 =~ .
- +.
T -a o a
T T H T T -1
154 5 5 10 15 20
20 -5
_Lt ’b*

Fig. 3. Colour change of firing body as a function of additional ratio of coal-preparation refuse at 1,150 °C for 2 hr.
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Fig. 4. SEM photography of clay brick as a function of additional ratio of coal-preparation refuse at 1,150°C.
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