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Abstract

This experiment uses Polyetherimide polymers solution to make basic membranes. Because
glassy polymer membranes are too dense for gas permeations, it is one of the limitations in their
applications. To increase gas permeability and maintain air selectivity, I made some nanogaps on
the surface of the membranes by an acidification multi-wall carbon nanotubes (MWNTs, kinetic
diameter 10~20nm) in the PEI membranes.

We mainly want to find if it has some influence between the consistency of acidification
MWNTs and gas permeability or selectivity. We mixed 0.5wt% ~ 1wt% ~ 1.5wt% ~ 3wt% ~ 4wt%
acidification Carbon nanotube in 15wt% PEI solution, made membranes and tested the character,
five kinds of gas permeability (H, ~ CO; ~ O, ~ N, ~ CHy4) and the selectivity between different gases.

We have tested the three nature of membranes, including surface characteristic, TGA and XRD.
We can see some nanogapes made by carbon nanotube in the membranes. It could availably
increase gas permeability.

Mixing more carbon nanotube in the membranes could increase the temperature of the first
heat-decomposition. Though the heat-decomposition in this experiment didn’t change a lot, we
could say that different percent nanotube would affect the membranes’ heat-decomposition.

By the experiment of XRD, the membranes with carbon nanotube and the pure PEI membranes
attach to amorphous membranes. Nanocomposite’s de-spacing is bigger than pure membranes.

In the experiment of air permeability, we compared different kinds of gas or different percent
carbon nanotube of nanocomposite if they have some change of permeability. The conclusion is that
air permeability increase as the quantity of nanotube increase. The five kinds of permeability the
direction : Hy>CO,>0,>N,>CH4

The influence of permeability will decrease when the quantity of carbon nanotube increase
from 1.5% to 3% or 4%. We can get the conclusion that the increment of gas permeability isn’t
limitary. It drifts towards maximal about 1.5%. H, is 14.89barrer. CO; is 9.51barrer. O, is 6.34barrer.
N, is 6.48barrer. CHy4 is 3.75barrer.

This experiment totally compared three groups of air selectivity. They 're CO,/CHs, O»/N, and
H,/CH4. The maximum of selectivity is Hy/CH4. The difference of kinetic diameter affects air
selectivity a lot.

The quantity of nanotube doesn’t associate with the air selectivity, but mixing too much
nanotube will decrease air selectivity. The 1.5% nanocomposite has the highest selectivity. If the
consistency of the membranes is higher than 1.5%, the air selectivity will decrease.

Depend on the gas permeability and the air selectivity, the 1.5% nanocomposite has higher
permeability and constant air selectivity. That shows the 1.5% nanocomposite has a better effect on

air selectivity and recycling.
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