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Research Review of Biomass Ash as Concrete Admixture

MA Bicong, LIANG Jian",WENG Yiling

(Guangxi Road and Bridge Engineering Group Co., Ltd., Nanning, Guangxi 530200,China)

Abstract: In order to provide a comprehensive overview of research progress in the use of biomass ash as
concrete admixture, the physical and chemical properties, mechanism of action, factors affecting the
production process of biomass ash, and the effects of biomass ash incorporation on the working properties,
mechanical properties, and durability of concrete were studied. The results show that biomass ash has a smaller
density and a larger specific surface area than traditional mineral admixture, and the total amount of active
components, namely SiO, + AL,O, + Fe,O, (SAF) in most biomass ashes exceeds the requirements of class F
volcanic ash (==70%). Incorporating biomass ash can effectively improve the mechanical properties and
durability of concrete, but it may have a negative impact on the flowability and anti-carbonization performance
of concrete. Moreover, the performance of biomass ash is greatly influenced by production processes such as
combustion and grinding. To make biomass ash widely used in large-scale engineering in the future, it is
necessary to optimize the production process of biomass ash.
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Table 1 Physical properties of cement, common admixture,

and partial biomass ash

FLiES B/ (geem ®) WEEA/(m® kg ") Dso/pm
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Table 2 Main chemical components of cement, common admixture, and partial biomass ash %
S w(SiOy) w(ALOy)  w(Fe,0;)  w(CaO)  w(MgO)  w(K,0)  w(Na,O)  w(S0;)  w(P,05) Bk
KPS 19.20~21.50  4.18~5.00  3.32~4.23  62.28~64.93 1.61~2.05 0.50~0.78 0.09~0.10 2.46~3.35 0.09 1.47~2.49
FYORIZAZTTE 3] 336379 15.80~26.78  1.53~7.90 2.46~27.38 1.82~3.05 1.07~4.30 0.41~2.75 1.46~7.90 0.06 0.69~9.41
REJR 28250 92.00~96.21  0.25~0.78  0.15~0.79  0.36~1.72  047~2.71 0.03~0.84 0.13~0.16 0.69~1.16 0.03~0.17 2.29~4.67
WA 29 28.15~31.86  16.00~16.53 0.43~1.10 34.54~39.81 1.40~6.00 0.45~0.54 0.33~0.46 0.04~0.32 2.88
e K% 82.60~91.00  0.15~1.23  0.10~0.73  0.55~1.60 0.20~0.81 1.80~3.68 0.66~1.12 0.10~1.21 3.81~11.90
e 112 56.37~78.34  4.80~14.61  0.90~5.04  2.15~3.90 1.43~1.65 2.00~3.46 0.12~1.57 0.90 0.85~1.07 0.42~10.53
IKREREFF R 52.44 0.47 0.17 8.01 2.70 12.05 0.89 2.26 2.58 14.60
INERERFR 1Y 51 20~65.10 1.20~9.10  0.32~2.67 5.90~10.30 1.11~6.45 8.40~23.82 0.32~4.60 1.13~4.93 2.40~3.80 4.03~10.30
RS AT RN 71.42 2.52 0.74 4.20 2.35 11.3 2.16 0.78 1.94 6.47
FRRSFE K 61.75 5.92 3.83 10.63 2.04 5.31 2.60 1.75 5.72 4.55
Frug gt 78.71 1.01 0.54 7.82 1.83 3.78 0.05 1.00 0.99 3.83
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Figure 1 Statistics of key parameters of cement, traditional

admixture, and partial biomass ash
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Figure 2 Relative contents of SiO,, Al,O;, and Fe,0; in

cement, traditional admixture, and partial biomass ash
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combustion temperatures and combustion time'*!
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