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Charred materials in pedosphere-Dynamics and contribution to carbon accumulation
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The present study was aimed at elucidating the dynamics of char, which have a pote
ntial to reduce an increasing rate of the atmospheric C concentration, in soil and the contribution of cha
r C to soil C accumulation. In typical types of Japanese soils, char C accounted for 7-63% of soil C. It w
as suggested that the char bound to soil minerals has a longer residence time than the free-form char alth
ough the formation of bound-form char requires a long time. In an incubation of various char samples mixed

with a field soil, the half-life of char in the soil was estimated to be 25-205 years, with a longer valu
e for a char abundant in C-layer planes having larger sizes. Such structural characteristics were obtained
by producing char at higher temperatures, which were not affected by source plant materials. The charred
materials produced at a lower temperature were also sensitive to solar radiation. Chars applied to upland
fields did not leach downwards significantly.
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Fig. 1. Representative FID-chromatograms of
methylated derivatives of degradation products soils
upon HNOj; oxidation. (1) 1,2,3-benzenetricarboxylic
acid (B3CA); (2) 1,3,5- B3CA; (3) 1,2,4-B3CA; (4)
internal standard (i.s.)-I (2,3-naphthalenedicarboxylic
acid); (5) 1,2,3,5- benzenetetracarboxylic acid (B4CA);
(6), 1,2,4,5- B4CA; (7) 1,2,3,4-B4CA; (8), i.s.-II
(ethylnona- decanate); (9) benzenepentacarboxylic acid
(B5CA); (10) benzenehexacarboxylic acid (B6CA).
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Fig. 2. Carbon mineralization rates of 7 char samples.
CO, produced in blank soil was subtracted. Data
between 20-560 days are expanded and superimposed.
Bars indicate standard errors.
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Fig. 3. X-ray diffraction profiles of JRP400/1 (a),
JRP600/1 (b), and JRP800/1 (c). Vertical scales in the
profiles between 6 = 60° and 100° (right ones) were
multiplied by 6. Gray lines indicate theoretically
calculated profiles.
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