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INTRODUCTION

Per- and Polyfluoroalkyl Substances (PFAS)
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The U.S. produces 10-15 billion Ibs. of soybean hulls annually. I ndia
Traditionally used as animal feed (~$40/ton) or wasted. . =Eaar:agdu:y
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Objectives I
The main objectives of this study are to: [ Bz

i Evaluate the best activation procedure for converting raw soybean hull biomass
into high-performance activated carbon (SHAC) for PFAS removal,

ii. Investigate the adsorption kinetics and removal efficiency of PFAS using SHAC
and Magnetic-SHAC (M-SHAC).
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MATERIALS AND METHODS

Soybean Hull PFAS Compounds
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Perfluoro Butanoic Perfluoro Hexanoic Perfluorooctanoic
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Synthesis Procedures of Soybean Hull Activated Carbon (SHAC) RESULTS
Obijective#1: Determine the best activation procedure for SHAC synthesis
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Approach#2

Synthesis of Magnetic Soybean Hull Activated Carbon (M-SHAC)

Activated in a tube furnace
at 500°C for at 10 °C/min
with Ar flow of 250-300
mL/min.
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Mixed for 6 h.

105 °C for 12 h.
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1h later, carbon is washed with
DI water, and then dried at 90°C
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Objective # 2: Adsorption kinetics and removal efficiency of PFAS compounds
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«KOH activation (6:1 ratio) produced the best-performance SHAC, achieving
superior surface area (1,175 m?g) and microporosity (~79%).

++SHAC achieved near complete removal of long-chain PFAS (PFOS and
PFOA) and up to 87% short-chain PFAS (PFBA) driven by high microporosity
and elevated pH,,; (10.5).

«*Rapid adsorption occurred within the first 6-12 hours, with equilibrium

Perfluoro Butane Perfluoro Hexane Perfluorooctane 40 mL vial Contact time: 72 Sample Liquid Chromatography ey R M .
ZnCl, Sulfonic acid (PFBS-C4) Sulfonic acid (PFHxS-C6)  Sulfonic acid (PFOS-C8) hours Preparation Mass Spectrophotometry reached within 24-72 hours; M-SHAC enabled magnetlc recovery.
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