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Tablel. Elemental composition, active layer thickness, and R-COOH ionization behavior of the active layer of ESPA2 RO

membrane®

R-COOH information

) Polyamide layer
Elemental composition® ) Cr, r-cooH
thickness® wid pKa, ¢ wod pKa, 9
[-] [nm] [mol/L] [-] [-] [-] [-]
Co.47H03100.11N0.10Clo.015 86 0.38 0.40 4.95 0.60 6.50

2 The H/C ratio was assumed to be 0.67 (value for fully aromatic polyamide)

b Polyamide layer thickness was modeled as a Gamma distribution with the assumption that the density of the polyamide is

1.24 g/cm’ D,

¢ The total concentration of carboxy (R-COOH/R-COO") group

4y, represents the fraction of R-COOH having pKa=pK,;
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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.

(a) The polyester backing is peeled off from the active layer and polysulfone support. (b) The membrane coupon minus polyester backing

is placed against the QCM sensor with the active layer facing the sensor and secured to each other using a custom SS316 assembly, and (c)

the polysulfone support is dissolved using dimethylformamide.
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Fig. 2. Representative SEM surface images of QCM
sensors (a) before and (b) after isolation of active layers of

ESPA2 RO membrane
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Fig. 3. Representative changes in resonance resistance (solid lines)
and resonance frequency (short dash lines) during QCM
measurement for the determination of R-COO™ concentration in

polyamide active layer at (a) pH6.0 and (b) pH9.5
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between Polyamide Active Layers of RO Membranes and Water
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Summary

The objective of this study was to measure the charge density in polyamide active layer of a commercial
reverse osmosis membrane. To achieve this objective, cesium ion (Cs*) was chosen as a counter ion of
deprotonated carboxy group (R-COQO"), and the mass of Cs* that associates with R-COO" was measured with a
quartz crystal microbalance (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 (RBS). RBS is a powerful but not easily accessible technique.
Therefore, the method investigated in this study can be used as a relatively easy and simple way that permits one to

measure the charge density of polyamide active layer.



