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Fig. 2 Changes in physicochemical properties of biochar during different aging processes
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Table 2 The §"C, elemental composition, ash Mass fraction and molar ratio of elements of original and aged biochar

. TCR BRI % JRF L
HEIRER §°C/%o o (K5 1%
N C H S 0 H/C O/C (O+N)/C
BC 2781 1.81 5476 1.74 0.17 21.48 20.04 029 038 032
BCpre 2773 1.85 55.60 1.82 0.15 2236 18.22 030 039 033
BCyron 2713 178 5411 1.72 0.13 2529 17.17 035 038  0.38
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Fig. 5 XPS narrow scan of As 3d on original and aged biochar
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Assessment of biochar immobilization on arsenic based on simulated aging and
isotope technology
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Abstract Simulated aging and stable isotope technology was conducted in laboratory to investigate the long-
term immobilization of biochar on arsenic (As). *C-labeled biochar with As-saturated adsorption was obtained
through adsorption experiment, and then the freeze-thaw aging and spontaneous aging experiments were carried
out for 60 days. The carbon stability of biochar was evaluated by the change of biochar material, total carbon
content and morphology of biochar, immobilization of As by TCLP extraction and Tessier sequential extraction
before and after the aging. The results showed that the As valence state (As’*, As’") was not significantly
affected by aging effect. However, the TCLP-As was increased from 46% (unaged) to 60% (freeze-thaw aging)
and 63.6% (spontaneous aging) respectively. This was mainly due to the transformation of unstable carbon in
biochar into dissolved organic carbon (DOC) after aging, which had strong mobility and rich oxygen-containing
functional groups. The DOC was easy complex with As and co-migration as DOC-As complex. In addition, the
increased Zeta negative potential and the concentration of PO,”” and the decreased ash mass fraction and pH of
biochar enhanced electrostatic repulsion between biochar and As, and then reduced the ion exchange and
precipitation between biochar and As. Compared with freeze-thaw aging and spontaneous aging, the freeze-thaw
aging was more conducive to pore adsorption, while for spontaneous aging, the electrostatic repulsion and
competitive adsorption between biochar and As were stronger, and obviously weakening of precipitation of As
and PO,”. Therefore, the stability of biochar immobilization of As after spontaneous aging was lower than that
of freeze-thaw aging. This study could provide a good reference for the application of biochar passivation of
arsenic.

Keywords freeze-thaw aging; spontaneous aging; As morphology; "*C stable isotope; dissolved organic
carbon
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