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Review on Effect of Tuff Powder on Properties of Cement-Based Materials
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Abstract: The incorporation of tuff powder into cement-based materials as mineral admixtures can reduce cement production and
greenhouse gas emissions such as CO,, as well as utilize industrial solid waste. This review represented the mechanism of tuff
powder in cement-based materials, and summarized the influence of tuff powder incorporation on the setting time, workability,
mechanical properties and durability of cement-based materials. Some aspects for the preparation and use of tuff powder were given,
and some problems for the effect of tuff powder on the properties of cement-based materials were proposed. In addition, some aspects
for future studies on the properties of cement-based materials incorporating tuff powder were also discussed.
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Table 1 Main chemical composition of tuff from different sources wW/%

Region SiO, AL O3 Fe O3 CaO MgO Na,O
China Yunnan tuff'”! 62.60 16.95 498 4.80 234

China western tuff'”) 58.08 19.67 9.86 6.15 1.18 2.38
China Jiangxi tuff'”) 74.99 12.87 0.08 0.11 0.21
Kenya tuff®”) 56.07 14.48 13.29 1.35 0.49 5.98
China Gansu tuff!'" 39.71 14.24 9.78 11.39 6.95 1.55
China Gansu tuff''!! 69.92 11.51 1.58 1.00 0.35 3.89
China southwest tuffl'! 58.08 19.67 9.86 6.15 1.18

Turkey!"! 70.89 9.08 2.96 5.40 0.62 1.11
Indonesial™¥! 63.18 10.25 0.83 3.93 0.18 2.81
Jordan!" 45.60 14.60 14.30 9.04 9.27 3.12
China Xizang tuff'"®! 58.08 19.67 9.86 6.15 1.18

W is mass fraction.

B 1 BECE £k SEM IR
Fig. 1 SEM image of tuff stone powder
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Table 2 Main chemical compositions of typical volcanic ash materials W/%
Material SiO, Al O3 Fe,03 CaO MgO
Silica fume!**! 85.0-95.0 0.5-1.7 0.1-2.0 0.1-0.9
Fly ash®3 25.0-60.0 10.0-30.0 5.0-25.0 5.6-12.8 0.9-3.4
Blast furnace slag"®"! 30.1-37.7 9.0-14.3 0.41-2.6 35.6-53.3 1.7-7.1
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