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Preparation of biochar from spent pleurotus geesteranus substrate
and its physicochemical properties
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Abstract: The preparation technology of biochar was investigated, by using the spent pleurotus
geesteranus substrate (SPGS) as raw material, with a view to developing the technology of ecological
recycling and efficient utilization of spent mushroom substrate. The physicochemical properties of
biochar were analyzed with the scanning electron microscopy and the elemental analyzer. The results
show that homogeneity of the biochar is fairly poor and the surface pore structure increases with the

increase of temperature. Yield of the hydrochar is about 45%-55% ., decreasing with the increase of
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reaction time or temperature. The variation trend of C and O elements is significantly correlated with
reaction temperature and time, the higher the temperature and the longer the time, the higher content
of C and the lower content of O. Yield of the pyrolytic biochar is about 30% , decreasing obviously
with the increase of temperature, with the content of C element decreasing first and then increasing. It
can be concluded that it is feasible to prepare biochar SPGS, which can be used as a reference
technology to solve the ecological recycling of edible fungi.
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Fig. 1 Hydrochar specimens prepared by hydrothermal method from spent mushroom substrate of pleurotus geesteranus
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Fig.2 Biochar specimens prepared by pyrolysis in tube furnace from spent mushroom substrate of pleurotus geesteranus
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Fig. 3 Scanning electron microscope of raw material (a) , hydrochar (b) and pyrolytic biochar
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Table 1 Yields of hydrochar at different reaction time(T=200 C)

t/h M/g M, /g M, /g P/ %
4 2.004 4 38.287 3 39.287 3 49. 89
6 2.007 3 38.287 1 39.234 7 47.21
8 2.006 8 35.837 6 36.764 1 46.17

10 4.008 7 35. 806 2 37.632 0 45,55

14 4.001 8 41.252 5 43.079 0 45. 64

18 4.002 4 36.802 6 38.625 9 45.56

20 4.007 8 35.793 6 37.552 7 43, 89

24 4.013 2 36.494 4 38.235 9 43. 40

36 2.028 2 36.801 5 37.526 5 35.75

R 2 OANIF SRR BE R K EEE BT 3R A ) 57 % (1= 10 h)
Table 2 Yields of hydrochar at different temperatures(r=10 h)

T/C M/g M, /g M., /g P/%
160 2.006 8 36. 802 4 37.765 0 47.97
180 2.001 1 32.130 8 33.046 7 45.77
200 4.008 7 35. 806 2 37.632 0 45.55
220 2.002 2 41.253 7 42.114 8 43.01

TERAAFRY T A A 00 #0075, 78 [/ — S g B[] (3 ho s AS [R) 52 R i (500,550,600, 650,
700,750 °C) N il £ 45 2 75 2 4k TR AR AR e o AR 2K CD X ORE ) 7 AT L S R AR 3. R
Hon] DUF 75 A 2 i A e R v B B B T e 7 R S BRI LA AR W R 7 R AR
F RIS

T3 ORI BB IR B R BT A W R AR (1=3 h)

Table 3 Yields of pyrolytic biochar at different temperatures(z=3 h)

T/C M/g M, /g M. /g P/%
500 5.695 2 30.711 4 32.894 0 38.32
550 5.076 6 30.519 2 32.364 4 36. 35
600 4,438 6 30.712 6 32.212 6 33.79
650 5.424 1 31.705 0 33.426 3 31.73
700 5.281 8 30.519 5 32.328 6 34.25
750 5.913 6 30.519 5 32.411 2 31.99
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Table 4 Results of moisture analysis of raw material

M, /g

In 5 M/ M,/ X/%
" g Ve 6 h 9 h 12 h 15 h 18 h ’

1 61.6099  66.6156  66.424 1 66.4111  66.396 7  66.394 2  66.3938  11.06
2 69.8630  71.8660  71.6729  71.6600  71.6455  71.6436  71.6439  11.09
3 61.1535  63.163 6  62.9589  62.9531  62.9498  62.946 9  62.946 6  10.77
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Table 5 Results of ash analysis of raw material

M /g

ol M/ Mi/g 3h 3.5 h Ih 4.5 h 5 h X%
1 16.670 6 18.674 4 16. 866 6 16. 864 7 16. 863 2 16. 863 6 16. 863 4 9.62
2 16.3345  18.3361  16.5276  16.5216  16.5203  16.518 6  16.5188  9.21
3 17.909 1 18.910 6 18. 006 3 18.003 6 18.003 1 18. 002 0 18.002 2 9.29
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at different reaction time different temperatures
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