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ABSTRACT

This work examined the effect of mixing transition metal-based additives [FeCl;, Fe-containing paper mill sludge (PMS),
CoCly'Hy0, ZrO,, and o-Fe,Os] on the thermochemical conversion of coffee waste (CW) in carbon dioxide-assisted
pyrolysis process. Compared to the generation amounts of syngas (0.7 mole% H, & 3.0 mole% CO) at 700°C from single
pyrolysis of CW, co-pyrolysis in the presence of Fe- or Zr-based additives resulted in the enhanced production of syngas,
with the measured concentrations of H, and CO ranging 1.1-3.4 mole% and 4.6-13.2 mole% at the same temperature,
respectively. In addition, a-Fe,O; biochar possessed the adsorption capacity of As(V) (19.3 mg g') comparable to that of
ZrOx-biochar (21.2 mg g™). In conclusion, solid-type Fe-based additive can be highly considered as an efficient catalyst to
simultaneously produce syngas (H, & CO) as fuel energy resource and metal-biochar as sorbent.
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Temp.: 200-700 °C

* Heating rate: 10 °C min"'
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Fig. 1. Schematic of thermochemical conversion process of coffee waste (CW) and various additives.
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Fig. 2. Concentration profile of H, and CO from thermochemical
conversion of CW and CW/transition metal-based additives.
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Fig. 3. FE-SEM images of solid products (magnification x 1,000).

CW/ZrO2

CW/Fe203

Table 1. Mineralogical phase of solid products obtained from thermochemical process based on the results of XRD analysis

CW biochar CW/}Z icaf b0~ \W/PMS biochar  CW/CoCl, biochar CW/ZtO, biochar CW/Fe,O5 biochar
Original mineral phase ) ) ) i Zirconia (JCPDS Hematite (JCPDS No.
& p No. 37-1484) 33-0664)
Final mineral phase =\ 0o Magnetite it qopps Metallic cobalticobalt o (jcPDS Magnetite (JCPDS
(after thermochemical carbon (JCPDS No. No. 89-3854) oxide (JCPDS No. 37-1484) No. 89-3854)
conversion) 89-3854) ’ No. 15-0806) ’ ’
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