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Investigation of the influence on strength and shrinkage cracking

performance of mortar with iron tailings as admixture
YU Zikang, MA Xinrui, CUI Jiaqi, XU Da, YANG Mingjing, SUN Jianheng"

(College of Urban and Rural Construction, Hebei Agriculture University, Baoding 071001,China)
Abstract: To address the environmental issues caused by the massive stockpiling of iron tailings, this study
investigates the resource utilization in the construction materials sector. Using the iron tailings powder (472ITP)
with a specific surface area of 472 m*/kg, iron tailings mud with a specific surface area of 320 m’/kg (3201TM)
and 430 m’/kg (430ITM), respectively, as the admixture of mortar, the influence of iron tailings on the strength
and shrinkage cracking performance of mortar was investigated with the replacement ratio of admixture as the
experimental variables. The results indicate that when the replacement ratio is 10%, the 472ITP10 and 430ITM10
specimens exhibite no reduction in compressive strength and flexural strength at both 7-day and 28-day curing
periods. When the replacement level is increased to 20%, the 320ITM20 formulation demonstrate the highest
compressive strength while simultaneously achieving a significant reduction in shrinkage strain ranging from
33.03% to 38.54% compared to the control group. Considering the influence of iron tailings admixture on the
strength and shrinkage of mortar, a 20% replacement ratio for iron tailings powder and mud is recommended. The
conclusions of the study can provide theoretical references for the application of iron tailings admixture in mortar.
Keywords: mortar; iron tailings powder; iron tailings mud; mechanical properties; shrinkage cracking;

compressive strength; flexural strength
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Fig.1 iron tailings powder and iron tailings mud accumulation
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Tab.1 chemical composition of cementitious material
JB k5350 %
Ca0  Si0, MgO ALO, Fe,0, Hflh

ke 62.12 2135 299 7.75 3.19 2.60

BESU 331 7536 3.98 6.55 6.65  4.15

BB 3.15  62.14 414 320 25.12 2.25
W 1460 3450 270 264 570  16.10
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Tab.2 mortar mix ratio

RESE KB kken®)  KRGen®)  WB/ken’) ke )
R ¥ 320ITM 430ITM IR
PM 0.35 70 200 300
472ITP10 0.35 70 180 300 20
472ITP20 0.35 70 160 300 40
472ITP30 0.35 70 140 300 60
320ITM10 0.35 70 180 300 20
3201TM20 0.35 70 160 300 40
320ITM30 0.35 70 140 300 60
430ITM10 0.35 70 180 300 20
4301TM20 0.35 70 160 300 40
4301TM30 0.35 70 140 300 60
FAM 0.35 70 140 300 60
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Fig.3  compressive strength of mortar under different iron tailings content
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Fig.4 flexural strength of mortar under different iron tailings content
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