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Research progress on preparation process and synergistic
technology of biomass-based wood vinegar

ZHANG Lidan, HUO Pengju, LIANG Jiamin, GUO Tao, FAN Xiaolin, SUN Shaolong "

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract; Wood vinegar is a high-value acidic by-product obtained by biomass pyrolysis, which has the advantages of
abundant sources, no pollution and low cost. It is of great significance to promote the utilization of biomass resources if
the components in wood vinegar are converted and utilized. The main components of wood vinegar are organic acids, al-
cohols, phenols, aldehydes and ketones, and trace metal elements, which can stimulate crop growth, inhibit pathogenic
bacteria growth and resist oxidation. The application of wood vinegar to plants by different synergistic techniques is a re-
search hotspot at present. Generally, the utilization of wood vinegar can be divided into laboratory preparation and indus-
trial production. However, the preliminarily prepared wood vinegar contains some toxic substances, which needs to be
further refined. The refining processes mainly include filtration, activated carbon adsorption, distillation, standing, and
low temperature extraction. Based on the research trends of wood vinegar domestically and internationally in recent
years, the preparation and refining of wood vinegar were briefly described, and the advantages and disadvantages of the
current refining methods of wood vinegar were analyzed. For example, the filtration could selectively filter organic com-
ponents, but the operation was complicated, and the cost was high. The activated carbon adsorption was low in cost,
simple in operation, and good performance in refining, but its selectivity and pertinence were poor, and a small amount
of organic acids was also removed. The mechanism of wood vinegar on plant growth was introduced. For example, spra-
ying wood vinegar on crops could increase chlorophyll content, proline content, amylase activity and protease activity,
thus increasing crop yield and drought resistance. At the same time, applying wood vinegar to the soil can reduce the soil
pH and promote the ion migration among soil colloids, thus increasing the available phosphorus content in the soil. The
increasing efficiency technology and application effect of wood vinegar on grain, fruit, vegetable and other crops were
summarized. It was concluded that the wood vinegar could promote seed germination and plant growth, inhibit crop
pathogens, improve crop yield and stress resistance, and improve soil. However, there is no clear unified standard for

the production and utilization of wood vinegar, and the synergistic mechanism of wood vinegar on plants is still unclear.
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In the future, the research focus should be mainly on the mechanism of promoting plant growth and soil improvement of

the wood vinegar prepared by different raw materials and processes. The research results would provide reference for the

efficient utilization and green development of wood vinegar.

Keywords: wood vinegar; preparation process; action mechanism; plant growth; synergistic technology; biomass py-

rolysis
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Fig. 1 The main ingredients of wood vinegar
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Table 1 Main components of wood vinegar

from different biomasses BN %
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FFF 18.93  11.19  19.83  4.78 422 [12]
ke — 37.43 133 1.14 0.63 [13]
FHRA 5675 2507 636 1.02 —  [14]

BB 1451 4127 19.30 2.82 0.92 [15]
WA 42.83 0 23.00 6.23  0.27 1254 [16]
W5 53.88 3.78 2093  4.14 391 [17]
INEFF 28.68 2216 21.22  2.58 1.44  [18]
[ 13.90  42.20 8.90 1830 11.20 [19]
R A5 6.10 11.10 3.88 — 0.90 [20]
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Fig. 2 Flow chart of wood vinegar preparation process
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Table 2 Synergistic technology and application effect of wood vinegar on grain crops
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Table 3 Synergistic technology and application effect of wood vinegar on fruits
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Table 4 Synergistic technology and application effect of wood vinegar on vegetables
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Table 5 Synergistic technology and application effect of wood vinegar on other crops
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