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ABSTRACT The present study investigated waste medium from a domestic shiitake mushroom farm, which was pyrolyzed to produce
biochar. The yield rate of the biochar was compared after exposure to various pyrolysis temperature conditions, and the characteristics
of the produced biochar were analyzed. The present study focused on the carbon dioxide (CO,) adsorption capacity of the resulting
biochar. The CO, adsorption capacity exhibited a correlation with the pyrolysis temperature of the biochar, with increasing temperatures
resulting in higher CO, adsorption capacities. Brunauer-Emmett-Teller (BET) analysis showed that the CO, adsorption capacity was
related to the surface area and pore volume of the biochar. Calcium is added to the process of producing mushroom medium.
Experiments were performed to investigate the CO» adsorption capacity of the biochar from the waste medium with the addition of
calcium. In addition, CO, adsorption experiments were conducted after the pyrolysis of kenaf biochar with the addition of calcium.
The results of these experiments show that calcium affected the CO, adsorption capacity.
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Nomenclature

. . 3
cc :cubic centimeter [cm”]

°C :celsius degree

g : gram
hr :hour
L : liter

min : minute
mm : millimeter
MPa : mega pascal

ppm : parts per million

Subscript

IPA  :isopropyl alcohol

MFC : mass flow controller

SW  : shiitake waste-medium

IPCC : intergovernmental panel on climate change
CaO : calcium oxide

CO, :carbon dioxide

CCUS : carbon capture, utilization and storage
GWP : global warming potential

GHG : greenhouse gas

NDC : nationally determined contributions
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Fig. 1. Generation of mushroom waste media
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Table 1. Sample code of SW

Sample | Treatment Temp | Heating time | Residence time
Code (°C) (min) (min)
SW—Raw - - -
SW-350 350 70 60
SW—400 400 80 60
SW—450 450 90 60
SW-500 500 100 60
SW-550 550 110 60
SW—-600 600 120 60
SW-650 650 130 60
SW—700 700 140 60
2 58 A7) BE SE) B2 o]F 147 5ok 94

A7Ith AlE L5 350°CHE 700°C7HA] 50°C 712
A

Fig. 4. Picture of
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Fig. 5. Schematic diagram of carbon dioxide adsorption
equipment
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Table 2. Yield of biochar

Sample Code Biochar Yield (%)
SW-350 48,16
SW—400 41,84
SW—450 41,02
SW-500 40,29
SW—550 39.61
SW—600 36.92
SW—650 34.85
SW—-700 33.18
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Fig. 7. Carbon dioxide adsorption experiment graph of waste
media sample (ppm)
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Table 3. BET Analysis

Sample BET surface |total pore volume | Average pore

Code area (m/g) (em®/g) diameter (nm)
SW—-Raw 1,7062 0.0150 17,551
SW-350 4,5483 0.0226 9,9417
SW—400 6.0656 0.0257 8.4600
SW-450 7.9219 0.0312 7.8845
SW-500 12,177 0.0401 6.5932
SW-550 17.321 0.0419 4,8352
SW-600 29,710 0.0468 3.1489
SW-650 41,630 0,0552 2.6543
SW-700 41,423 0.0525 2.5365
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Table 4. Sample code of kenaf+CaO

Sample | Treatment Temp | Heating time | Residence time
Code (°C) (min) (min)
K—Raw - - -
K-C - - -
K-650 650 130 60
K—-C-650 650 130 60

Table 5. CO, adsorption capacities of kenaf+CaO sample

Sample Code Adsorptéfnr; /(Z:]a;pacities
K-Raw 0.0660
K-C 0.0843
K-650 2.9471
K—-C-650 8.0469
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Table 6. Sample code of SW+CaO

Sample | Treatment Temp | Heating time | Residence time
Code (°C) (min) (min)
SW—Raw - - -
SW-C - - -
SW-650 650 130 60
SW—C—-650 650 130 60

Table 7. CO. adsorption capacities of SW+CaO sample

Adsorption capacities
Sample Code (ma/g)
SW—Raw 0.0125
SW—C 0,0491
SW—650 6.8406
SW—-C—-650 13,3483
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Fig. 9. Carbon dioxide adsorption experiment graph of CaO
added sample (ppm)
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Fig. 10. Carbon dioxide adsorption amount graph of CaO
added sample (mg/g)
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