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Table 1 Chemical composition of water quenched
silicomanganese slag
Si0, ALO; CaO MgO MnO K,0 SO; Hifth

4217 21.66 20.71 5.60 577 1.08 137 1973

1-SiO,
2-Ca;Mn,0,
3-Mn,0,
4-(Mn, 5sMg;,47)MgSi,04
5-Mg,(Si0,)
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1 FHEE XRD
Fig.1 XRD pattern of silicomanganese slag
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Table 2 Chemical composition of fly ash
Si0, ALO; CaO MgO Fe,0; K,0 NaO

44.8 22.6 6.2 1.8 5.7 1.7 1.5
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Fig.2 XRD pattern of fly ash
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Table 3 Formulation of fly ash/silico-manganese slag

geopolymer

FA OBMRIR% AR/ % NaOH/% KIFE/% 7K/%
FGM-5 min 80 20 5 20 17.5
FGM-10 min 80 20 5 20 17.5
FGM-15 min 80 20 5 20 17.5
FGM-20 min 80 20 5 20 17.5
FGM-25 min 80 20 5 20 17.5
FGM-30 min 80 20 5 20 17.5
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Fig.3 Effect of grinding time on the specific surface area of
water quenched silicomanganese slag powder
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Table 4 Effect of different grinding time on the characteristic
particle size of silicomanganese slag powder

W5 B I 7]/ R A2/ um

min Dy, D5, Dy,
5 4.027 21.85 59.45
10 0.166 13.68 57.80
15 0.132 11.89 4321
20 1.896 12.34 43.09
25 0.125 8.691 29.97
30 0.134 8.398 29.58
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Mechanical Grinding Characteristics of Water Quenched
Si-Manganese Slag

XING Zhibing', HAN Fenglan'? LI Maohui', YANG Baoguo®', ZHENG Bin', LIU Tengteng'
(1.Institute of materials science and engineering North Minzu University, Yinchuan 750021, Ningxia, China;
2.Industrial Waste Recycling and International Cooperation Base for Advanced Materials, High-value
utilization of industrial by-products Collaborative Innovation Center, Yinchuan 750021, Ningxia, China;
3.Geophysical and Geochemical Survey Institute of Ningxia Hui Autonomous Region, Yinchuan 750021,

Ningxia China; 4.China University of Geosciences (Wuhan) Wuhan 430075, Hubei, China)
Abstract: This is an article in the field of mineral processing engineering. According to the principle of
mechanochemistry, the water-quenched silico-manganese slag is ground by vibrating mill. The effect of
grinding time on the specific surface area, particle size distribution and activity evaluation of the water-
quenched silico-manganese slag is studied, and the specific surface area is used. The specific surface area,
particle size distribution, phase analysis and particle morphology of water-quenched silico-manganese slag
powder were discussed with laser particle size analyzer, XRD and SEM and other characterization methods.
At the same time, the water with different grinding time was also studied. Effect of silicomanganese slag
powder as admixture on the compressive strength of geopolymers. The results show that with the extension
of the grinding time, the particle size distribution of the silicomanganese slag gradually shifts to the left, the
particle size is gradually refined, and the quartz phase gradually changes to an amorphous structure. From
the perspective of cost, when the grinding time is 25 min and the specific surface area is 1.8281 m*/g as fly
ash geopolymer admixture, the 28 d compressive strength can reach 26.79 MPa. And it is determined that the
difficult-to-wear phase is the orthomanganese pyroxene crystal structure, and different manganese-
containing phases.

Keywords: Mineral processing engineering; Water quenched silico-manganese slag; Particle size;
Compressive strength
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