
Appl�cat�on Note 3: 
Recently, the �ntegrat�on of carbon capture and ut�l�zat�on (CCU) w�th DRM has attracted 
great attent�on. Th�s �ntegrated approach enhances the env�ronmental benef�ts of DRM by 
captur�ng CO₂ em�ss�ons from other processes and us�ng �t as a feedstock �n DRM, thus 
creat�ng a closed-loop system that further reduces greenhouse gases.

QMS intensity profiles of CO₂ (44 amu) and CH₄ (15 amu) signals for (a) 
CaO, (b) CaO-NiHAP catalyst, and (c) temperature and gas 
concentration profiles during ICC-DRM experiments.

The ICC-DRM �s one of the most recent exper�mental capab�l�t�es w�th�n the CCUS-1 setup. In 
th�s exper�ment, mater�als are �n�t�ally exposed to a cont�nuous flow of CO₂ unt�l equ�l�br�um 
saturat�on �s ach�eved at the des�red temperature. Users can effect�vely mon�tor the CO₂ 
capture process by analyz�ng the breakthrough curve, wh�ch allows for the calculat�on of 
the CO₂ quant�ty �n mmol per gram of sorbent. (Step 1)

Subsequently, the procedure �nvolves heat�ng the mater�al to 800°C w�th a l�near ramp rate 
of 10°C per m�nute under a constant 2% CH₄ flow for ut�l�zat�on. Th�s heat�ng process 
fac�l�tates the desorpt�on of CO₂, wh�ch then reacts w�th CH₄ to produce syngas. (Step 2)

F�gure (a) �llustrates the ICC-DRM exper�ment conducted on CaO w�thout the presence of a 
catalyst. Dur�ng step 1, CaO effect�vely captures CO₂ at 600°C, followed by �ts release at 
approx�mately the same temperature, w�th a temperature peak around 700°C dur�ng step 2. 
Although th�s temperature range �s �deal for the Dry Reform�ng of Methane (DRM) react�on, 
the absence of an appropr�ate catalyst prevents the convers�on of CH₄.

In contrast, the �ntroduct�on of a N� catalyst to CaO, as dep�cted �n F�gure (b), results �n the 
s�multaneous desorpt�on of captured CO₂ and a decrease �n the CH₄ s�gnal at a catalyt�cally 
relevant temperature of approx�mately 700°C. Th�s h�ghl�ghts the role of the catalyst �n 
fac�l�tat�ng the DRM react�on.


