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Study on the Migration Law of Pollutants during the Preparation of Biochar by Pyrolysis of
Chemical Sludge and Its Resource Utilization Process
MA Tingting
Anhui Jiyue Environmental Testing Co., Ltd., Chuzhou, Anhui, 239000, China

Abstract: Persistent pollutants such as heavy metals and polycyclic aromatic hydrocarbons (PAHS) in chemical sludge can easily
cause secondary pollution through random storage or simple landfill, rainwater filtration, and long-term microbial action. However, the
technology of preparing biochar through pyrolysis can achieve both sludge reduction and resource utilization at present. The sources of
chemical sludge are diverse, with significant fluctuations in composition and uneven distribution of regional disposal capacity. Many
regions still rely on incineration and landfill as the main modes of disposal. During pyrolysis, heavy metals, PAHSs, nitrogen-containing
and sulfur-containing pollutants will constantly migrate and transform between solid, liquid and gaseous phases. The experimental
results show that the medium to high temperature range of 550~650 °C is conducive to the transformation of heavy metals into residual
states, directly reducing their mobility and ecological risks in the environment. However, when the temperature is below this range, the
proportion of active forms of heavy metals will significantly increase. The behavior of PAHs is different from that of heavy metals.
Most of them will enter the pyrolysis gas and solution, and the amount of residual PAHs in solid biochar is relatively low. The
pyrolysis conditions at around 600 °C can significantly inhibit the synthesis of new PAHSs inside the biochar matrix. The original
nutrients such as phosphorus and potassium in sludge are mostly retained in the biochar products after pyrolysis, and have the potential
to be used as soil improvement materials or sewage adsorbents. Based on this, strategies for controlling pollutant migration through
temperature regulation, co-pyrolysis, flue gas purification, and standardized resource utilization pathways are proposed for reference.
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