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A B S T R AC T

This study evaluated the effectiveness of powdered activated carbon (PAC) in removing 
organic matter under saline condition with the application of microfi ltration (MF). Adsorption 
isotherm test was conducted to compare the adsorptive potential of humic acid (HA) on PAC 
between reconstituted seawater and aqueous solution. Subsequently, two MF systems were 
run in parallel to investigate the effect of PAC and fi ltration process on HA removal. Various 
parameters such as turbidity, SDI15, UV254, dissolved organic carbon and transmembrane pres-
sure were monitored within one-month operation. The batch experiment results showed that 
an increase in PAC concentration enhanced the adsorption potential of HA on activated car-
bon. Same trend was observed in the continuous experiment conducted with microfi ltration. 
Percent removal of organics reached 60% for the control system while 90% for MF-PAC system. 
Lower SDI15 and turbidity values were obtained in the system with PAC. Adsorptive capacity 
of PAC with organic matter was higher in saline solution due to the ionic strength exhibited by 
salts present in seawater, and removal of humic acid in seawater was increased by the addition 
of activated carbon. Consequently, membrane fi ltration coupled with adsorption enhanced the 
removal of organic matter in reconstituted seawater producing better quality of effl uent water.
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1. Introduction

Reverse osmosis was developed as a water treat-
ment method and fi rst arose as a technique of desali-
nating seawater. However, when the raw water is not 
properly treated, reverse osmosis is considered as a 
very energy intensive process to be used [1]. RO mem-
branes can be deteriorated by natural organic matters 
present in seawater by accumulating foulants in the 
membrane surface, thus affecting the performance of 
RO process resulting to a decreased water fl ux and 

reduced ion rejection [2]. It is recommended that a 
pretreatment for seawater should fi rst be performed 
through low pressure membrane processes before sub-
jecting it in a water purifi cation process [3]. But these 
membrane processes, such as microfi ltration (MF) and 
ultrafi ltration (UF), are not effective in removing dis-
solved and synthetic organic compounds [4]. Thus, 
addition of powdered activated carbon is suggested to 
enhance the removal of organic matter in seawater [5]. 
Powdered activated carbon (PAC) is commonly used in 
removing organic contaminants such as phenolic com-
pounds and widely applied in water purifi cation and 
wastewater treatment processes [6]. Several studies 

Presented at the AMS6/IMSTEC10, The 6th conference of the Aseanian Membrane Society in conjunction with the 7th International 
Membrane Science and Technology Conference, Sydney Australia, November 22–26, 2010


