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Figure 1. Scheme of controlling MWCO of TTB-CMP membranes through
pore size tuning via post-modification of thiophene moieties. (Top panels:
carbon, dark gray; hydrogen, white; sulfur, yellow; oxygen, red.)

Figure 4. Nanofiltration performance of TTB-CMP and TTB-CMPO membranes.
a) Rejection behavior of TTB-CMP (black) and TTB-CMPO (red) membranes
versus molecular weight of dyes in ethanol. b) UV–vis spectra of PPh-IX in
ethanol. c) Plot of solvent permeance against solvent viscosity. d) Plot of
methanol permeance with time for TTB-CMP (black) and TTB-CMPO (red)
membranes.

Figure 2. TTB-CMP membrane synthesized by electrochemical polymerization of TTB
monomers and the following in situ post-oxidation of TTB-CMP membrane into TTB-CMPO
membrane for pore size tuning.

In summary, large-area and uniform TTB-CMP
membranes with ultrafast organic solvent permeance
and angstrom scale tunable pore size have been
successfully synthesized by simple electrochemical
polymerization. The pristine TTB-CMP membranes
shows a high methanol permeance of 32 L m −2 h−1
bar −1 with MWCO of 800 g mol−1 . After post-oxidation
to form TTB-CMPO membranes, the permeance of
methanol still remains as high as 21 L m −2 h −1 bar −1
along with the drastically reduced MWCO of 500 g
mol−1. This pore size tunability greatly differentiates
the TTB-CMP membranes from the previously
reported polymer membranes, in which the pore size
is hardly controlled. This work will inspire feasible
synthesis of new generation of CMP membranes with
precisely controllable pore size for ultrafast and
MWCO tunable separations, such as gas separation,
organic solvent nanofiltration, water purification, and
desalination, as well as hydrocarbon separations.

Figure 3. SEM and AFM images and Young’s modulus testing of TTB-CMP
membranes. SEM images of large area membrane with a) wrinkles and b)
magnified surface and cross-section (insets). c,d) AFM image and
corresponding height profile. e) AFM images of the formed wrinkles when TTB-
CMP membrane are transferred onto PDMS substrate and subjected to an
applied compressive stress. f) Young’s modulus tested for TTB-CMP by PFQNM
method.

While several scenarios have been explored for their formation via grain and gas-phase
processes, reliable experimental data on the rate constants and product branching ratios of
ion induced destruction pathways are mostly uncharted.

The thesis project aims at revising existing kinetic parameters (rate coefficients and
branching ratios) for ionic reactions, focusing on those that are not included in astrochemical
networks or whose parameters are only estimated using oversimplified models or analogies
with similar chemical systems
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Membrane  performance  is  usually characterized  
by  two parameters: flux(or permeance) and 
rejection (or selectivity).

Introduction

Compared with the traditional energy intensive liquid
separation process such as evaporation and distillation,
membrane technology would require only one-tenth as
much energy to purify or separate an equivalent amount of
liquid by simply applying a pressure gradient across a
membrane. Organic solvent nanofiltration (OSN) is an
emerging separation and purification technology by
membrane in organic solvent, which can efficiently separate
molecules in the range of 200 -1000 g mol-1 with low energy
consumption. Here, a thiophene-containing conjugated
microporous polymer membrane, in which the pore size is
finely tuned at the angstrom scale through post-oxidation of
the thiophene moieties, is reported.

Materials and Methods:

Characterization and Results:

Reference
[1] P. Marchetti, M. F. Jimenez Solomon, G. Szekely, A. Livingston, 
Chem. Rev. 2014, 114, 10735.
[2] C. Castel, E. Favre, J. Membr. Sci. 2018, 548, 345.
[3] H. B. Park, J. Kamcev, L. M. Robeson, M. Elimelech, B. D. 
Freeman, Science 2017, 356, 307.
[4] M. S. Denny Jr., J. C. Moreton, L. Benz, S. M. Cohen, Nat. Rev. 
Mater. 2016, 1, 16078.
[5] D. L. Gin, R. D. Noble, Science 2011, 332, 674.

Introduction
The Inter-Stellar Medium is constituted by gas and dust. The gas phase
chemistry prevailing in the ISM is mainly confined to two-body processes with no
activation barriers. Reactions involving ions, being often barrier-less, are feasible
in such low-temperature environments, and thus are important reactions of the
astrochemical reaction networks. Ion reactions can play a role in the formation
and destruction routes of iCOMs (interstellar Complex Organic Molecules). To
date, almost 200 molecules up to 12 atoms have been detected.

With ACO project
ACO is a collaborative network of several European institutes and companies,
called Participating Organisation, whose twofold goal is (i) to reveal the past
Solar System history using Astrochemistry as a tool and (ii) train a new
generation of interdisciplinary researchers. The project ACO (Astro-Chemical Origins) has two main goals:

(1) to unveil the early history of the Solar System, using the chemical composition of today 
forming Solar-like planetary systems and comparing it with that of the Solar System primitive 
bodies;
(2) to train a new generation of researchers able to tackle this highly interdisciplinary problem, 
providing them with a wide-range of transferable skills, including the ability to communicate 
Science to a large audience.
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