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Fig. 1 Effects of biomass amendments on pH, EC, ESP and exchangeable Ca?* concentration of red mud matrix
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Fig. 2 Improvement of biomass amendments on the physical property of red mud matrix
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Fig. 3 Effect of biomass amendments on soil enzymes activity of red mud matrix
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Effect of biomass on soil amelioration of red mud
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Abstract To explore the large-scale safe disposal of red mud produced by the Bayer process of bauxites, the
soil amelioration of biomass on red mud was evaluated by amending the crashed cornstalk over a year of
outdoor cultivation. The physico-chemical and biological properties of the amended red mud were determined
regularly, including pH, EC, EPS, bulk density, aggregates distribution, soil enzyme activity and microbial
indicators. The results showed that, the addition of biomass could reduce the alkalinity and salinity of red mud
significantly (p<0.05), and with increase of biomass addition, the pH, EC and ESP (Exchangeable sodium
saturation percentage) of red mud decreased to 9.89, 0.461 mS-cm™' and 35.2%, respectively. Biomass addition
could significantly improve the bulk density and porosity of red mud by increasing the mean weight diameter
(MWD, up to 0.38 mm) of red mud matrix particles. The microbial metabolic levels and diversity, as well as soil
enzyme activities were significantly increased with the amendment of cornstalk biomass (p<0.05). The further
redundancy analysis indicated that the selected biological indicators were significantly negative to the alkaline
indexes (to pH, EC, and ESP) and positive to MWD. The results of this study can provide the basis for large-
scale soil amelioration of red mud.

Keywords red mud; cornstalk biomass; soil genesis; salinity; microbial community; soil enzymes
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