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0 This study aimed to obtain basic knowledge for returning woody biomass combustion ash (CA) to forest land. Using CA
from Japanese larch pellet fuel, three points were focused on: 1) Chemical analyses of CA, 2) Experimentally production of a
solid material (SM) from CA, and 3) Application of CA and SM to tree seedlings. The CA sample for chemical analyses was a
mixture of ashes collected from several wood pellet stoves. The CA contained calcium and potassium as the main nutrients
and was strongly alkaline and rich in easily soluble potassium. Contents and elution of heavy-metals in the CA were equal to
or lower than the Japanese permissible upper limits for sludge fertilizers or the Japanese reference values for special
fertilizers. A pelletizer was used to make SM from CA and manure compost. The SM yield was 99%. The SM showed low pH
and low electrical conductivity compared with CA. Contents and elution of heavy-metals in the SM were lower than the
above permissible upper limits or reference values. After an application of CA, seedlings grew without delayed growth. An
application of SM temporarily delayed seedling growth. It was also suggested that applications of CA and SM were likely to
increase weights of needles, branches and stems of seedlings.

Keywords[ wood ash, chemical component, solidification, seedling, growth
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Tablel Profiles on moisture content, pH, electrical conductivity and nutrient elements of experimental materials.

Materials MC @ ~pH EC® C/N Total content (%) © Easily soluble content (%) ©

(%) (in H20) (ms/cm) ratio NOOO POOO KOOO CalODO Mg NODOO POOO KOOO CalO0O Mg
Combustion ash 1.7 12.6 15.0 67 0.070 25 14 17 3.9 0.023  0.0022 7.6 1.2 0.26
Manure compost 25 6.7 2.3 19 1.9 0.83 1.2 1.9 0.60 0.62 0.71 1.0 0.70 0.42
Solid material & 13 9.1 2.9 19 1.6 1.1 2.7 35 1.0 0.54 0.57 2.0 1.3 0.33

0000 000000000000@%M”000000°V00000000M%M®010000000
Note : ® Moisture content as % of original weight. ® Electrical conductivity. © % of bone-dry weight. ® See Fig. 1.
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Table 2. Heavy-metals profiles of experimental materials.

ald 0000 mg/kgd ®
al Content] mg/kg0 ®

T-Hg® cd Pb T-Cro As Cu Zn Ni
Combustion ash 00.01 5 8 260 03 250 510 31
Manure compost 0.04 2 03 29 03 83 180
Solid material 9 0.03 2 03 41 03 48 180
Permissible f) f)
e 2 5 100 500 50 300 900 300
upper limits
bOODDOOODOOmg/LO
bOd Elution in water 0 mg/LO
T-Hg® cd Pb Cr o As Se
Combustion ash J0.0001 J0.001 J0.02 0.58 J0.03 J0.03
Manure compost J0.0001 J0.001 00.02 00.04 J0.03 0J0.03
Solid material 9 0 0.0001 00 0.001 0 0.02 0 0.04 0 0.03 00.03
Permissible 0.005 0.3 0.3 15 0.3 0.3
upper limits

002000000000000%0000 90000090 lD[II:ID[II:IQ)Q)DDDDDDDDDDDDDDD
gooooooooooobobobobobooobooooooobob0oDb "Oobob0obobobDobooobooo
Note: ®Content based on bone-dry weight. ®Total Hg. © Total Cr.9’ See Fig. 1. ®Japanese permissble upper limits for
heavy-metals contained in sludge fertilizers were used as the safety criteria of the experimental materials.
) Japanese reference values for the quality labeling of special fertilizers.
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Fig. 1. The solid material produced experimentally from a
mixture of combustion ash and manure compost using a
pelletizer.

Note: The ash/compost ratio based on bone-dry weight is 1/7.1.
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Fig. 2. Seedling growth after an application of experimental
materials.

Regend: © :Combustion ash treatment, O :Solid material treatment,
x :Control.

Note:  NS: Not significant by Kruskal-Wallis test, *: Significant at
5% level.

The application date was Nov. 16, 2006. Bars indicate
standard deviations.

Table 3. Above-ground dry weights of seedlings treated with the experimental materials.

Treatments Collected on Aug. 29, 2007 Nov. 6, 2008
Needles (g) Branches and stem (g) ® Branches and stem (g) ®
Combustion ash 150+ 6.3 99+ 39 186+ 118
Solid material ® 138+ 4.2 9.1+ 29 199+ 122
Control 104+ 56 71+ 43 177+ 78
NS © NS © NS ©
000®»0000700048000000000000+00000000®01000000090000000000000000

oopoooo
Note : ® Above-ground parts were dried at 700 for 48 hours. Values are means + standard deviations. ® See Fig. 1. © Not significant by
Kruskal-Wallis test.
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