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Abstract: In the construction industry, the extensive application of marble produces a large amount of waste powder, which
is harmful to the environment. The purpose of this study is to explore the optimum dosage of marble waste powder in mortar,
S0 as to realize resource recycling and environmental sustainable development. In this study, the waste powder of artificial
stone industry was used to replace sand, and the amount of cement and water was fixed. Six groups of different dosage tests
were designed. According to the relevant standards, the specimens were made and cured, and the mortar density, consistency,
fluidity and flexural and compressive strength at different ages were tested. The results show that when the content of waste
powder is 10 %, the comprehensive performance of mortar is the best. At this time, the consistency is the highest, the fluidity
is the best, and the flexural and compressive strength reaches the peak. After more than 10 %, many performances are
significantly reduced. The research shows that it is feasible to replace sand with marble waste powder to prepare mortar, and
10% is the best dosage, which provides technical support for the development of solid waste recycling and environmentally
friendly mortar.
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Table 1 Test Mix Proportions

RIS k5 5/ % K/g KIe/g KEA TR /g /g
SJ 0 324 540 0 1350
DFSS10 10 324 540 54 1296
DFSS20 20 324 540 108 1242
DFSS30 30 324 540 162 1188
DFSS40 40 324 540 216 1134
DFSS50 50 324 540 270 1080

&iE: HF, SIAAEM, DFSSHRBA, ATFREELENHFREHRRKR.
Note: Among them, SJ is the reference group, and DFSS is the test group, indicating that the quality of marble waste powder replaces cement.

o

1 BYRHEH & 2 SHBY-90 B5%3P#H
Fig. 1 Mortar-mixing machine Fig. 2 SHBY-90 curing box
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Fig. 3 NLD-3 cement mortar fluidity tester Fig. 4 WYA-300B automatic bending and compression
testing machine
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Table 2 Test record of fresh mortar performance

A B (kg/m®) R (mm) P (mm)
SJ 2032.5 181.4 34.7
DFSS10 2024 228 77.5
DFSS20 2027. 33 206.9 63.3
DFSS30 1811 189. 2 41
DFSS40 1993. 67 180.1 29
DFSS50 2010. 67 181.5 41.3

Bl 5 Wb E S E AR L. W 5 3R 2 Fiw, BEERA REARBENEM, X
()2 BEAEANIT R o KB ot B ARERAE 30%KT, %A Bk 1811kg/m*, 5 ST ALAHEL, F*
i T 10.90%, PEIEHRA.
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Fig. 5 The change of mortar density with dosage
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Fig. 6 The change of mortar consistency with the content of waste powder
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Fig. 7 Variation of the mortar flow spread diameter
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Table 3 Test flexural strength

Primom 3d (MPa) 7d (MPa) 14d (MPa) 28d (MPa)
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F 15 (B £ 1
SJ 3.7 5 5.8 6.1
DFSS10 4.3 5.1 6 6.4
DFSS20 3.8 5.1 5.5 6.2
DFSS30 3.9 5.2 5.3 6.1
DFSS40 4.1 4.8 5.5 6.2
DFSS50 4.2 4.9 5.7 6.3
®4 REMERE
Table 4 Test compressive strength
NEE 5 3d (MPa) 7d (MPa) 14d (MPa) 28d (MPa)
SJ 15.8 21.9 26.3 27.5
DFSS10 18 23.9 30.3 31.6
DFSS20 12.6 19.6 23.1 24.1
DFSS30 14.5 15.4 19.4 25
DFSS40 14.6 21.6 24.7 27.3
DFSS50 15.1 19.3 20.4 25
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