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Abstract: In order to achieve high value—added utilization of coal based solid waste and metallurgical waste residue, this paper
studies the feasibility of using coal based solid waste and metallurgical waste residue as the main raw materials, and adding
bentonite and carbon powder as auxiliary raw materials to explore the preparation of permeable stone. The samples are prepared
in the sintering range of 1 215~1 245 °C, with a holding time of 1 hour. After high—temperature treatment, a good porous
structure can be formed. Analyze and observe the microstructure and phase of the sample through SEM and XRD. The results
indicate that the main crystal phases of the sample are calcium feldspar and a small amount of pyroxene phase. Coal based solid
waste and metallurgical waste as the main raw materials have the feasibility of preparing permeable stone. When the content of
metallurgical waste slag is 53%, and the content of coal based solid waste is 47%. When the particle size range of metallurgical

waste is between 0. 5~2. 0 mm, the porosity and compressive strength of permeable stone reach the optimal level. The optimal
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sintering temperature of the sample is 1 235 °C, the permeability coefficient of the permeable stone is 0.42x 107 cm/s, the

compressive strength is 16. 5 MPa, and the percentage of pores is 19. 5%. Provide technical reference for the resource utilization

and disposal of bulk industrial solid waste, and achieve the synergistic utilization of coal based solid waste and metallurgical

waste residue.
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Table 1 Chemical composition of main test materials /%
R Ca0 Mg0  AlLO; S0,  Fe,0;  Na,0

IR [ )% 2.58 0.95 43.03 32.87 2.94 2.94
AR 33.98 7.92  15.57 30.59  0.45 0.45
fi i £ 2.93 2.05 17.18 68.69  2.87 2.45

1.2 RXEF=*

VIR IR 18] 07 38 ok S e R AL R A TR R A, P
AIRBNEE 4l | RAFRAE <1 mm B3R % 45
FHE S PEBAE 105 CHEATHET A0 B 3 b, FI| 7 19 2k
T8, BARRAR F <3 mm 16 4 R 4 ] 5L [
B 23% ~4T%, 1GERIEBEN 53% ~T1%,
i LB 8%, B 5%, WHEME ., h
P R L WAL, K e BT A L
B, SRJFRA BRI TR, FHR AL
ARMEIA $30 mm A EIFEIERTE A 38 o AR Al
T S AL, AL R 1k 30 MPa, 4 K E] A
5 min RO A IR AL T A N T 105 °C At
T3 h, BfEBCRBAGA R B b e TR, R
TR E N 1235 C, THEHR K 4 °C/min, PRIER
[ 1 h, BEERED A A1 2 %00 5 B R, IR15 5
IKAT AR
1.3 et

K QUANTA 400 414 H 58 X A 19 O 265 44
BEATA3HT; SR H Bruker D8 B X SR A7 S AT HIAH
M RFEK R BUL FC-3 XHREE 15 K R Bt f7
R, R B OB 42 4 R VAR IR R T K B8 B YAW -
1000 X atF 1470 HE 5 B 04 TR
1.4 Bkt

BT DU ZH AN [R] e BE 09 35 7K b Rl e O, Heep
REEITE - R A 45tk i) Ry B R [ 0 4 2 i o
1) 8% H1 5%, ZERULFE 2,

*2 BEKAVHERMELL

Table 2 Basic proportioning of permeable stone / %
i HEERE  mekE i -+ Wk
PF1 23 77 8 5
PF2 33 67 8 5
PF3 41 59 8 5
PF4 47 53 8 5
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Fig. 1 Macroscopic appearance of permeable stone
specimens with different ratios
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Fig.2 Microstructure of PF1
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Fig. 4 Sample XRD pattern
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Table 3 Pervious stone specimen proportioning and firing temperature
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Fig.5 Permeable stone specimens sintered at different temperatures
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Fig. 6 SEM images of permeable stone specimens

sintered at different temperatures
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Fig.7 Compressive strength and water permeability coefficient
of permeable stone specimens sintered at different temperatures
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Fig. 8 Binarization results of SEM images for specimens WD1-WD3
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Table 4 Particle size—based ratio design of metallurgical
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Fig. 9 Permeable stone specimens incorporating metallurgical
slag with graded particle sizes
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Fig. 10 SEM images of permeable stone specimens incorporating
metallurgical slag with graded particle sizes
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Fig. 11 Binarization results of SEM images for specimens LD1-LD4
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Fig. 12 Effects of metallurgical slag particle size distribution on
the strength and porosity of permeable stone composites
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