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Literature analysis on properties and pyrolyzing conditions of biochars

QIU Liang-zhu, ZHU Xiu-yue, MA Biao, LI Lian-qing, PAN Gen-xing"
( Institute of Resources, Ecosystem and Environment for Agriculture, Nanjing Agricultural University, Nanjing 210095, China )

Abstract: [ Objectives ] Application of biochar in agriculture has recently received great attention around the
world for its potential to enhance carbon sequestration, crop productivity and environment quality of soils. This
paper reviewed global literature on biochar study, analysed biochar property depended of the production
conditions and explored future research needs. [ Methods ] Data were retrieved from 402 publications available
by the end of 2015, and were categorized in terms of study location regions, production/preparation conditions and
properties of biochars. [ Results ] 1) The studied biochars were mainly prepared in lab (68.2%), while a minor
portion (22.9%) commercially produced. 2) Both woods (44.3%) and crop residues (38.6%) were the main
feedstocks, though biochars from China were more from crop residues. 3) Pyrolyzing temperature ranged mostly
(71.3%) from 300°C to 600°C, but more often between 400-600°C with commercial production. 4) Among the
properties tested for biochars, total organic carbon was the most frequently measured, and those of pH, EC, total
nitrogen, ash content and specific surface area were often tested. While concentrations of potentially toxic
contaminants of biochar were often ignored, the potential risk of PAHs in plant-derived biochar and heavy metals
in sludge biochars is still to be studied. 5) In addition, most biochars were produced with feedstocks available in

the study area, and measurements of biochar properties and the methods needed to be upgraded and standardized.
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[ Conclusions ] While global studies on biochar were progressively increasing, attentions were paid more on

biochar from woods in European and America but from crop residues in the developing countries. Moreover,

commercialized biochar production was less developed in the developing countries compared to the EU and US.

There were vast differences in biochar properties and functions across feedstocks and production conditions. But

biochar from crop straws or under medium pyrolyzing temperature was more or less balanced between the

properties of various significance, which could be concerned as a commercial production scenario. In addition,

there was limited knowledge of potentially toxic pollutants. Finally, a framework of a minimum set of biochar

testing including properties and the applicable methods should be upgraded.

Key words: biochar; pyrolysis condition; crop residue; potentially toxic contaminant; literature analysis
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Fig. 1 Frequency distribution of feedstocks of biochars since 2009
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Fig. 2 Geographical distribution of the literature
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The arabic numbers are the amount of articles reported in the region.]
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Table 1 Statistics of the tested items in literature related to biochar studies

ez 5 M2 SCHRRS IR Hi Lt (%)

Test item Test content Literature No. Percentage
A== it Agronomic property EC, CEC, pH, P, K 309 71
Tolk%r#r Proximate analysis KAy Ash, $ % 4) Volatile, /K43 Moisture 247 61
JGZE /T Elemental analysis C,H,O,N 225 56
H AR Specific surface area BET-N, 178 44
1594453 H1 Contaminant analysis PAHs, Pb, Cd, Cu, Zn, As 118 29
BHA Total N 314 78
S Total C 323 80
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