o528 B 2 W B2 Of oM B F R Vol. 28,No. 2
2025 4F 2 A JOURNAL OF BUILDING MATERIALS Feb. , 2025

XEHS:1007-9629(2025)02-0184-09
IR EML T2 3 Bl &R 2 NS5 A 1R 20

HEREH, LRR'Y, HgE, #HARL, ¥ KRS
(19 K2 A 2 SR TR E W E S LS VLI Al 210098; 2. 1M 123 % 5 1z far s #1
HOLs W N 3130995 3. Wi VT BT = A A PR /), @i v He 313019)

WE:-AIREL 5L TFERARM AAKAALERFEGE R AANRGH KR
KBS T B AN B A PRI SR TR R AAR MR B
A FTERE MEHF SN TALERLERRKECHBEEG TR S ERAN BEAANRBHM
89 U JE R LR A R IR E A BT A 69 3R AH R R B R SRR A R AL TR 6 3 K e ad R R K kAR
89 8%, I T AR IR B AR XA B A S S m AR R KRB R B RS A AR R AT T
TR R R AP I T B EEAEBRGHBARELH21.2%, ARRBRGW LTS, R
AR A 2T AN, R R G0y 3.84%.

KEIR: IARS L b a5 KM BN AER T IR R

RESES:TUS26 XERAR SRS A doi:10.3969/j.issn.1007-9629.2025.02.012

Influence of Hydrothermal Curing Process on the Properties of Solid Waste
Based Artificial Crushed Stone
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Abstract : Using solid waste such as engineering musk, carbide slag, and desulfurization gypsum as raw materials,
the solid-waste based artificial crushed stone was prepared through hydrothermal curing technology. The effect of
hydrothermal curing conditions on the mechanical properties and microscopic pore structure of the artificial crushed
stone was studied. Additionally, experiments on the crushed stone production process of the solid waste-based
artificial crushed stone were conducted, and the physical properties of artificial crushed stone and natural crushed
stone were measured and compared. The results showed that the compressive strength of the solid waste-based
artificial crushed stone initially increased and then decreased with rising reaction temperature and time, while it
decreased with increasing dry density and decreasing maximum particle size after sieving. Specimens prepared from
wet soil exhibited lower compressive strength than those from dry soil due to uneven contact area and insufficient
hydrothermal curing. Under the crushed stone production process, the water absorption rate of the solid waste-based
artificial crushed stone was approximately 21.2% , 4.7 times that of natural crushed stone, and its crushing index
was about 27.1%, 3.8 times that of natural crushed stone.
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Fig.1 Morphology of raw materials
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Table 1 Chemical compositions(by mass) of raw materials

Unit: %

Material Sio, CaO ALO, Fe,O, MgO SO,

EM 64.9 2.0 19.4 5.5 2.7 0.3

CS 4.7 90.9 2.1 0.7 0.1 1.3

DG 2.3 49.3 0.5 0.4 0.5 45.4

BPY 48.2 9.2 14.3 15.0 4.5 1.3

cs® 3.8 94. 4 0.2 0.3
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Table 2 Test conditions of solid waste based artificial stones

. Sample preparation . . Moulding dry density/(g* Sieved maximum particle
Specimen Temperature/C Time/h 5 .
method cm ) size/mm
A-1 By dry soil
100, 120,160,200, 240 12 1.8 0.5
A-2 By wet soil
B-1 By dry soil
200 6,9,12,15,18 1.8 0.5
B-2 By wet soil
C-1 By dry soil
200 12 1.4,1.5,1.6,1.7,1.8,1.9 0.5
C-2 By wet soil
D-1 By dry soil 0.075,0.15,0.3,0.5
200 12 1.8
D-2 By wet soil 0.5
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Fig.2 Effects of hydrothermal reaction time on compressive

strength of artificial stone
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Fig. 5 T, distribution curves and pore structure of artificial stone with different moulding dry densities
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Fig. 6 Effects of sieved maximum particle size of raw
materials on compressive strength of artificial
stone
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Fig.7 T, distribution curves and pore structure of artificial stone under different sieved maximum particle sizes of raw materials
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Table 3 Accumulated sieve residue of solid waste based artificial
crushed stone after jaw crushing

Accumulated sieve residue(by mass)/ %

Sieve size/mm

Requirement Test value

2.36 95-100 86.2

4.75 90-100 79.2

9.5 70-90 64.5

16 22.8

19 15-45 8.0
26.5 2.1
31.5 0-5
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Table 4 Comparison of physical properties of different types of aggregates

Water absorption(by
Aggregate type

Apparent density/

Bulk density/  Crushing index(by Voidage(by

mass)/ % (kg'm %) (kg-m*) mass)/ % volume)/ %
Artificial crushed stone 21.2 2478 960 27.1 61.3
Waste concrete recycled aggregate 6.7 2597 1372 8.7 47.2
Natural stone(limestone) 4.5 2658 1508 7.2 43.3
Requirement <2.5 >2 450 >1350 <30 <47
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