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This study was conducted to investigate how to reduce the quantity of food waste and CO, in the effluent
in an eco-friendly way. Experiments were carried out to mix coarse-shredding wood chip, primary-fine-shred-
ding wood chip, secondary-fine-shredding wood chip and composting wood chip with food waste by the pro-
portion of 8:2, 7:3, 6:4, and 5:5, respectively. When the food waste was mixed with coarse-shredding wood
chip by the proportion of 7:3 and 6:4, the percentage of water content was 55.0% and 53.2%, respectively.
When the food waste was mixed with primary-shredding wood chip by the proportion of 6:4, the percentage
of water content was 57.5%. The proportions of combustible components excluding composting wood chip
ranged from 34.97% to 52.88% when biomass was added to the food waste. The C/N ratio of the mixture of
food waste and biomass ranged from 15.32 to 21.66, which was lower than the standard 25 to 35. This indicates
that it is necessary to add a material with a high C/N ratio. The salinity in food waste-biomass mixture ranged

from 0.65% to 0.9%.
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Table 1. Size distribution of wood biomass
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(Unit: %)
Sieve size CSWC PFSWC SFSWC CWC
> 22.4 mm 0 0 10.62
> 11.2 mm 0.88 0 6.74
> 8 mm 1.15 0.07 4.29
> 5.6 mm 6.55 0.08 15.79
> 4mm 18.13 0.25 18.50
> 2.8 mm 22.73 1.65 15.99
> 2.0 mm 22.04 16.27 12.67 9.12
> 14 mm 14.63 18.59 20.33 10.22
> 1.0 mm 7.73 20.51 16.09 2.84
< 1.0 mm 6.16 27.79 48.85 5.89

Remark: CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC(secondary-fine-

shredding wood chip), CWC(composting wood chip)
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Table 2. Water content of food waste and wood biomass

(Unit: %)
FW CSWC PFSWC SFSWC CWC
Moisture Mean 74.3 174 17.8 134 62.3
SD 0.92 0.38 0.35 0.22 4.56

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)

Table 3. Water content based on addition ratio of biomass

(Unit: %)
food waste : biomass

8:2 7:3 6:4 5:5

Mean 63.5 55.0 56.2 49.8

CSWe SD 0.52 1.40 0.77 3.36
Mean 60.9 59.0 57.5 50.9

PESWC SD 0.56 1.97 3.96 1.75
Mean 62.9 53.2 52.6 45.1

SESWC SD 0.57 0.83 1.69 2.55
Mean 74.0 71.8 66.7 68.7

cwe SD 0.29 2.66 2.44 2.45

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)
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Table 4. Three components of food waste and wood biomass

(Unit: %)
W CSWC PFSWC SFSWC CWC
Moisture Mean 74.29 17.39 17.76 13.40 62.26
SD 0.92 0.38 0.35 0.22 4.56
Combustible Mean 24.76 79.88 79.70 84.21 33.93
SD 0.20 0.54 0.11 0.52 0.68
Ash Mean 0.95 2.73 2.54 2.39 3.82
SD 0.20 0.54 0.11 0.52 0.68

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)

Table 5. Three components based on addition ratio of biomass
(Unit: %)
8 : 2 (food waste : biomass) 7 : 3 (food waste : biomass)
CSWC PFSWC  SFSWC CWC CSWC PFSWC  SFSWC CwWC
Mean 63.52 60.93 62.86 74.00 55.02 59.02 53.20 71.76

Moisture

SD 0.52 0.56 0.57 0.29 1.40 1.97 0.83 2.66
Combustible Mean 34.97 37.81 35.55 23.91 43.30 38.91 45.43 25.77
SD 0.10 0.01 0.02 0.04 0.05 0.08 0.38 0.11
Ash Mean 151 1.26 1.59 2.09 1.68 2.07 1.37 247
SD 0.10 0.01 0.02 0.04 0.05 0.08 0.38 0.11

6 : 4 (food waste : biomass) 5 : 5 (food waste : biomass)
CSWC PFSWC  SFSWC CWC CSWC PFSWC  SFSWC CWC
. Mean 56.20 57.53 52.63 66.68 49.78 50.86 45.13 68.67

Moisture

SD 0.77 3.96 1.69 2.44 3.36 1.75 2.55 2.45
Combustible Mean 41.77 40.45 45.37 31.43 48.41 47.22 52.88 29.20
SD 0.58 0.14 0.03 0.13 0.05 0.36 0.08 0.16
Ash Mean 2.03 2.02 2.00 1.89 1.81 1.92 1.99 2.13
SD 0.58 0.14 0.03 0.13 0.05 0.36 0.08 0.16

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)
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Table 6. C/N ratio of food waste and wood biomass

W CSWC PFSWC SFSWC CWC

C(%) Mean 46.16 43.59 46.47 52.76 42.63
SD 3.02 1.99 1.39 10.16 1.74

N%) Mean 3.09 1.36 1.53 1.48 247
SD 0.36 0.10 0.32 0.47 0.23

ON ratio Mean 15.03 32.12 31.71 38.63 1731
SD 0.80 2.13 6.05 10.94 1.02

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)

Table 7. C/N ratio based on addition ratio of biomass

8 : 2 (food waste : biomass) 7 : 3 (food waste : biomass)
CSWC PFSWC  SFSWC CwWC CSWC PFSWC  SFSWC CwWC
C%) Mean 45.65 46.22 47.48 45.45 45.39 46.25 48.14 45.10
SD 2.19 1.71 1.71 2.00 2.30 1.88 1.88 2.12
N Mean 2.74 2.78 2.77 2.97 2.57 2.62 2.61 291
(%) SD 2.19 0.33 0.33 0.26 0.18 0.33 0.33 0.27
C/N ratio Mean 16.63 16.64 17.16 15.32 17.65 17.65 18.47 15.52
SD 1.87 5.00 5.00 0.97 1.73 4.48 4.48 0.95

6 : 4 (food waste : biomass) 5 : 5 (food waste : biomass)
CSWC PFSWC  SFSWC CWC CSWC PFSWC  SFSWC CWC
Cl Mean 45.13 46.29 48.80 44.75 44.87 46.32 49.46 44.39
(%) SD 2.40 2.04 7.31 2.25 2.50 2.20 6.59 2.38
N@) Mean 2.40 2.46 2.44 2.84 2.23 231 2.28 2.78
SD 0.20 0.34 0.42 0.28 0.23 0.34 0.41 0.30
C/N ratio Mean 18.81 18.78 19.96 15.73 20.16 20.06 21.66 15.95
SD 1.60 3.95 6.88 0.93 1.47 343 5.87 0.91

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)
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Table 8. Salinity based on addition ratio of biomass
(Unit: %)
8 : 2 (food waste : biomass) 7 : 3 (food waste : biomass)
CSWC PFSWC  SFSWC CWC CSWC PFSWC  SFSWC CWC
Salinity Mean 0.90 0.90 0.90 0.90 0.75 0.85 0.85 0.70
SD 0.00 0.00 0.00 0.00 0.05 0.05 0.05 0.00
6 : 4 (food waste : biomass) 5 : 5 (food waste : biomass)
CSWC PFSWC  SFSWC CWC CSWC PFSWC  SFSWC CWC
Salinity Mean 0.70 0.70 0.80 0.80 0.75 0.75 0.80 0.65
SD 0.00 0.00 0.00 0.10 0.15 0.15 0.10 0.05

Remark: FW(food waste), CSWC(coarse-shredding wood chip), PFSWC(primary-fine-shredding wood chip), SFSWC
(secondary-fine-shredding wood chip), CWC(composting wood chip), SD(standard deviation)
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