
Appl�cat�on Note 2: 
Effect of Pre-treatment on Dynam�c CO₂ Breakthrough Curves and CO₂ adsorpt�on capac�ty

Dynam�c CO₂ Breakthrough Curves of blank reactor(blue), 13X 
zeol�te w�thout(black) and w�th
(red) heat-treatment. Gray dashed-l�ne exh�b�tst the gas 
sw�tch from Ar to CO₂. The red c�rcles on each curve �nd�cate 
the po�nts where the f�rst CO₂ s�gnal was detected by the 
NDIR Sensor. 

The t�me �nterval between the dashed 
l�ne and the red c�rcle, dur�ng wh�ch 
no CO₂ s�gnal �s detected, 
demonstrates the f�ll�ng of the 
ava�lable pore volume of each porous 
sorbent mater�al. Th�s �nterval reflects 
the CO₂ adsorpt�on capac�ty and 
eff�c�ency of the d�fferent zeol�te 
samples. 

If no pre-treatment appl�ed, all the 
pores and �nternal cages rema�n 
occup�ed by amb�ent water and other 
gases. Therefore, no rooms for CO₂ 
capture. 

The delay between dashed l�ne and 
red c�rcle can be attributed to a larger 
pore volume, which allows more CO₂ to 
be adsorbed before it becomes 
detectable by the NDIR Sensor, and a 
stronger adsorption affinity, whereby 
CO₂ molecules are more effectively 
captured by the zeolite active sites.

Support�ng F�gure for water desorpt�on dur�ng heat treatment.

Water desorpt�on has started around 
100°C, exh�b�ted a peak max�ma around 
180°C, and cont�nues around 20 m�n up 
to 370°C. Ease of outgass�ng depends 
on the sample nature.

One should always keep �n m�nd the poss�ble 
we�ght loss dur�ng heat treatment. In th�s 
spec�f�c example, 13X zeol�te looses �ts 20% of 
�n�t�al we�ght. Th�s �s very �mportant to calculate 
CO₂ capture capac�ty by un�t mass.

(TG-MS results of 13X zeol�te (a) % we�ght loss dur�ng heat�ng under N2 up to 400°C. (b) MS data recorded 
by Specson portable RGA 200 gas analyzer. Heat�ng ramp �s 10°C/m�n.)


