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Polyamide thin film composite represents the state‐of‐the‐art nanofiltra on and reverse osmosis
membranes used in water desalina on. The performance of these materials, such as their perm‐
selec vity, is in mately linked with extent of swelling of the polyamide crosslinked network. Thus,
quan fying the swelling behavior of the polyamide is a useful and simple route to understanding
the specific network structural parameters that control membrane performance. In this work, we
study the network structure of model polyamide ultrathin layers using X‐ray and neutron sca ering
techniques. The first part of the talk will describe our molecular layer‐by‐layer (mLbL) approach to
synthesizing model polyamide thin films. The mLbL approach is analogous to atomic layer deposi‐
on or polymer layer‐by‐layer where two diﬀerent monomers are alternately deposited and react‐
ed with each other thus enabling nanoscale control of the film thickness with well‐defined chemi‐
cal composi on and surface roughness. The second part of the talk will focus on studying the swell‐
ing behavior of these ultrathin layers as a func on of water hydra on using X‐ray reflec vity. By
applying the blob model to describe the network swelling, we quan fy the polyamide network
proper es including Flory interac on parameter and the monomer units between crosslinks. The
results suggest that these highly crosslinked networks are inhomogeneous and they swell via a
combina on of chain expansion and topological rearrangement. Finally, we validate these results
by directly measuring the network structure using small angle neutron sca ering (SANS) in order to
quan fy the par cular length‐scales that contribute to the swelling of these polyamide networks.

