1st International Conference on Applied Engineering
and Natural Sciences

https://www.icaens.com/ November 1-3, 2021, Konya, Turkey

Methanation of carbon dioxide using sepiolite supported Nickel catalysts
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Abstract — Sepiolite supported catalysts with different nickel content were synthesized by the impregnation
method and characterized using XRD and FT-IR techniques. The activity tests of the prepared catalysts
were subjected to calcination and reduction in H> atmosphere before being tested in the reaction of
converting CO» to CHs. Experimental studies were carried out at atmospheric pressure at 300, 400, 500,
600°C and H2:CO; feed ratio was used as 4:1. The activities of the prepared catalysts in CO2 methanation
were determined according to the flow values and gas product compositions in terms of CO» conversion
(Xco2) and CHg4 selectivity (Scus). The high Ni-content catalyst provided higher CO; conversion than the
other catalyst at 300 and 400°C. A very high (over 98%) CH4 selectivity value was achieved at 300 and
400°C for both catalysts. On the other hand, Xco2 and Scua values of the catalysts started to decrease when
400°C was exceeded. The results obtained were found to be compatible with similar studies in the literature.
In this study, the highest Xco2 values were obtained at 400°C. Therefore, the most suitable CO2 methanation
temperature for sepiolite supported Ni catalysts was determined as 400°C. In addition, it has been
determined that sepiolite is a suitable support material for Ni catalysts to be used in CO> methanation.
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Sepiyolit destekli Nikel katalizorler kullanilarak karbondioksitin
metanasyonu

Ozet — Farkli miktarda nikel icerigine sahip sepiyolit destekli katalizorler emdirme yOntemiyle
sentezlendikten sonra XRD ve FT-IR teknikleri kullanilarak karakterize edilmistir. Hazirlanan
katalizorlerin aktivite testleri CO>’nin CHs’e donistiiriilmesi reaksiyonunda test edilmeden Once
kalsinasyon ve H» atmosferinde indirgeme islemlerine tabi tutulmustur. Deneysel caligmalar atmosfer
basincinda 300, 400, 500, 600°C sicakliklarda gergeklestirilmis ve H2:CO> besleme orani 4:1 olarak
kullanilmistir. Hazirlanan katalizorlerin CO, metanasyonundaki aktiviteleri, CO> doniistimii (Xco2) ve CH4
seciciligi (Scn4) agisindan akis degerlerine ve gaz iiriin bilesimlerine gore belirlenmistir. Yiiksek Ni icerikli
katalizor, 300 ve 400°C’de diger katalizorden daha yiiksek CO» doniisiimii saglamistir. Her iki katalizorden
de 300 ve 400°C’de ¢ok yliksek (%98’in lizerinde) CHy secicilik degerine ulasilmistir. Diger taraftan 400°C
asildiginda katalizorlerin Xco2 ve Scus degerleri azalmaya baslamistir. Elde edilen sonuglarin literatiirdeki
benzer ¢aligmalarla uyumlu oldugu tespit edilmistir. Bu ¢aligmada en yiiksek Xco2 degerleri 400°C’de elde
edilmistir. Bu nedenle sepiyolit destekli Ni katalizorler i¢in en uygun CO> metanasyon sicakligr 400°C
olarak belirlenmistir. Ayrica sepiyolitin CO2 metanasyonunda kullanilacak Ni katalizorler i¢in uygun bir
destek malzemesi oldugu belirlenmistir.
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