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Fig.1: Chemical structure of fully aromatic polyamide active
layers. Carboxyl groups in polyamide active layers are formed
as a result of the hydrolysis of acryl chloride groups that did not
react with amide groups during the interfacial polymerization.
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Table 1: Elemental compositions, average thickness, surface roughness, -COOH concentration, the partition-diffusive
water permeability (4x20), and the H3AsO3 permeation coefficient (Bas) of polyamide layers

RBS active layer analysis (%) “

Thickness -COOH conc Ao By

C N O Cl Average (nm)  SD (nm) (mol/L) (m/MPa) (m/d)
TFC-S 74.3 11.3 13.1 1.3 45 41 0.64 +0.05 1.9 1.5
ESPA3 72.5 12.6 13.8 1.1 101 62 0.57+0.03 1.4 0.19
NF90 74.5 13 12.5 0 106 53 0.22 +0.01 1.4 0.19
ES10 71.1 13.1 13.7 2.1 81 48 0.52+0.03 1.1 0.26
ESNAI-LF  75.5 10.9 13.6 0 86 50 0.48 +0.01 0.95 0.28
ESPAB 74.8 12.5 12.7 0 117 55 0.26 +0.02 0.81 0.051
SWC5 73.5 12.3 12.9 1.4 83 53 0.31+0.01 0.69 0.14
TFC-HR 71.8 11.5 15.2 1.5 95 47 0.35+0.03 0.68 0.13

2 C/H = 0.67 (value for fully aromatic polyamide) was assumed during RBS spectra analysis to determine elemental composition,
average thickness and surface roughness of active layers. The values shown in this table were calculated with excluding hydrogen.
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Fig.2: RBS spectra of polysulfone support layer (closed circle) and
Ag* treated ESPAB membrane (open circle).
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Fig.3: Correlation between the average crosslinking degree of
entire polyamide active layers (expressed by Ag* concentration) and
water/HsAsOs transport parameters.
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Fig.4: Physico-chemical properties of active layers controlling
water/HsAsOs permeability.
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