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The capacity to adsorb natural organic matter (NOM) and polystyrene sulfonates (PSSs) on
super-fine powdered-activated carbon (SPAC) is higher than that on conventional
powdered-activated carbon (PAC). Increased adsorption capacity was due to the larger external
surface area because the NOM and PSS molecules did not completely penetrate the adsorbent
particle; they preferentially adsorbed near the outer surface of the particle. The results of field
emission scanning electron microscopy/energy-dispersive X-ray spectrometry provided the direct
evidence of this phenomenon. We also successfully proposed the Shell Adsorption Model (SAM) to
describe quantitatively adsorption isotherms of different carbon particle sizes. The adsorption
kinetics was well described by SAM + Branched Pore Kinetic Model. The use of SPAC in the
coagulation pretreatment for membrane microfiltration attenuates trans-membrane pressure
increases as well as enhancing the dissolved substance removal. The mechanism was explained on
coagulation theory: floc particle size, particle—particle collision frequency, and NOM removal.
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