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Influence of inherent minerals on biomass pyrolysis and carbon stability in biochar

GU Bo—wen, CAO Xin—de, ZHAO Ling", ZHAO Ying-hao

(School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract : In this study, two common biomass residues, peanut shell and cow manure were selected to investigate these influences. The ex—
periments were conducted including removing the inherent minerals through acid washing for biochar formation, adding typical minerals into
demineralized biomass for biochar generation, and the resulted bichars were characterized by thermogravimetric analysis, elemental analysis,
chemical oxidation, and Raman spectroscopy. Results show that the main inherent mineral in peanut shell and cow manure biomasses was
KClI and CaCl,, respectively and they had a significant catalytic effect on the biomass pyrolysis by decreasing the decomposition temperature
of carbon from 250~400 °C to 200~350 °C. CaCl, showed a larger catalytic effect on the biomass pyrolysis than KCl. No obvious changes
were observed on carbon retention (% ) during biomass pyrolysis with mineral removal or addition, while in the absence of mineral the sta—
bility of peanut shell and cow manure biochar was increased by 52.7% and 30.6%, respectively, indicated by oxidation of K,Cr,0;. Minerals
promoted the lack of lattice in biochar(increased I,/1;), resulting in the reduced carbon stability. Overall, inherent minerals in biomass had
catalytic effect on the decomposition of carbon skeleton during pyrolysis, and they made the carbon structure disordering, reducing the sta—
bility of its carbon.

Keywords : biomass; inherent minerals; pyrolysis; carbon retention; catalytic effect; carbon stability
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Table 1 Elemental components of biomass

7/ C/% H/% N/% S/% K/% Ca/% Mg/% Fel% Al/% ash/% K5 F BRI %
R 44.1 5.95 1.20 0.240 1.77 1.50 0.183 0.165 0.175 4.64
EWHER 484 5.98 0.730 0.070 0.020 0.319 0.037 0.139 0.055 0.85 81.7
43 37.9 5.63 1.88 0.390 2.43 1.43 0.274 0.204 0.093 15.10
PR A 475 6.10 2.07 0.260 0.105 0.580 0.028 0.066 0.025 222 85.3
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Figure 1 TGA and DTG curves of original ,demineralized and mineral-added biomass
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Table 2 Elemental compositions of biochar under pyrolysis temperature of 500 C

He W C/% H/% N/% SI% PEYI% BGPTSR Y% pH
TELETEEYI IR 69.8 2.85 1.37 0.200 32.0 28.7 10.1
WA Y 81.8 3.37 1.69 0.020 31.0 30.2 8.15
A 49.0 2.27 2.10 0.450 37.0 25.9 105
PRI 7/ b 75.7 3.12 3.82 0.070 32.0 30.0 8.55
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