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MCL:PFOA & PFOS: 4.0 ng/L

The U.S. produces 10-15 billion lbs. of soybean hulls annually.
Traditionally used as animal feed (~$40/ton) or wasted.

The main objectives of this study are to:
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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Synthesis Procedures of Soybean Hull Activated Carbon (SHAC)
Objective#1: Determine the best activation procedure for SHAC synthesis
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Experimental conditions: 
Initial PFAS concentration: 50 mg/L 
Contact time: 24 hr
AC Dose: 25 mg 
Background: Deionized (DI) water

Objective # 2: Adsorption kinetics and removal efficiency of PFAS compounds

Kinetic Samples  

Experimental conditions: 
Initial PFAS concentration: 1000 ppb
Contact time: 7 days
AC Dose: 20 mg
Background: DI water

KOH activation (6:1 ratio) produced the best-performance SHAC, achieving 
superior surface area (1,175 m²/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 pHpzc (10.5).
Rapid adsorption occurred within the first 6-12 hours, with equilibrium 
reached within 24-72 hours; M-SHAC enabled magnetic recovery.
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