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Abstract

This study investigated the synthesis and performance of sulfur—-ammonia
modified biochar (SABC) derived from Leucaena leucocephala for the adsorption of
elemental mercury (Hg®) in simulated flue gas. The biomass was pyrolyzed at different
temperatures (600—1000 °C) under a nitrogen atmosphere and subsequently modified
with ammonia and sulfur to enhance surface functionality. The experimental setup
integrated a mercury analyzer to continuously monitor Hg® concentrations at 100
pg/m?. The results revealed that increasing pyrolysis temperature significantly reduced
the biochar yield (from 29.4% at 600 °C to 4.4% at 1000 °C) but greatly improved its
physicochemical properties. The BET surface area rose from 1.4 m%g to 1477.3 m?/g,
while microporosity increased from 20% to 96% of the total pore volume. These
structural improvements enhanced mercury adsorption capacity, which increased
/g for SABC600 to 275-2804mg/g for SABC900.
4o area and adsoW%ency, attributed to
abundant micropores and th ?: bre @‘ 0 w% Lermally stgble™C—S and ~C-N functional

sharply from approximately 55

o f ry? The findings demonstrate that

sulfur—ammonia modification comb Wlﬂ{h high-temperature pyrolysis effectively

enhances the performancDgW as a low-cost and sustainable adsorbent for

mercury removal in Q%‘:/} g plications.
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