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Quantitative evaluation of the partition coefficients of solutes between
polyamide active layers of RO membranes and water using quartz crystal
microbalance
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The final objective of this study was to quantitatively evaluate the
partition coefficients of solutes between polyamide active layers of RO membranes and water using
quartz crystal microbalance (QCM). As the first step to achieve this final objective, we first
measured the charge density in polyamide active layer of a commercial reverse osmosis membrane. Cs+
was chosen as a counter ion of deprotonated carboxy group (R-C00-), and the mass of Cs+ that
associates with R-CO0- was measured with a QCM. Experimental data showed that the charge density
obtained in this study at the pH range between 4.0-9.0 was in good agreement with those obtained
with an existing method using Rutherford backscattering spectrometry. Then, the method was applied
to measure the partition coefficients of o-cresol and acetanilide between polyamide active layers of

RO membranes and water. It was found that both physical and chemical properties of solutes control
partitioning into polyamide active layers.
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Fig. 1 Schematic of the procedures used
for the isolation of active layers of
ESPA2 RO membrane on a quartz crystal
microbalance sensor
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Fig.2 Representative changes in resonance
resistance (solid lines) and resonance
frequency (short dash lines) during QCM
measurement for the determination of
R-CO0- concentration in polyamide active
layer at pH6.0
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Fig. 3 Concentrations of deprotonated

carboxy group (R-CO0?) in the polyamide
active layers of ESPA2 membrane as a
function of aqueous pH.
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Fig. 4 Relationship between solute
concentrations in polyamide and water.
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