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Summary

1. Overview of Improved Combined Treatment System

This is a combined treatment system that contains a methane fermentation
system and an incinerator (below, “combined system”). This combined system can
treat both wet waste, such as kitchen waste and wet paper, with a methane
fermentation process that produces renewable energy biogas, and relatively dry
waste, such as plastics and wood waste with an incinerator. The wet waste is not
suitable for incineration but can produce biogas through methane fermentation.
This combined system can recover biogas from wet waste that is unsuitable for an
incinerator, and this allows for improved energy recovery and reductions in CO2
emissions. This makes the combined system an especially effective means of
treatment, since there are difficulties in energy recovery with small and medium-
size waste incinerators (with a treatment capacity under 100t/day). However,
installation of the combined system has not proceeded smoothly due to issues in
life cycle costs and the large installation area required.

The scope of work involved in these contracted duties is to evaluate and
verify the performance of the improved combined system. The improved combined
system illustrated in Figure 1 consists of high-performance pre-treatment
technology, vertical fermentation tank technology and high-performance
dewatering technology to resolve the aforementioned issues the combined system
currently faces.

The improved combined system can also treat wet waste, such as human
waste, and sewage sludge, thereby integrating public waste treatment facilities

and permitting reductions in the life-cycle cost of waste treatment.
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Figure 1. Features of the Improved Combined System

2. Overview of duties and results
Kubota Corporation carried out the work with the cooperation of Funaieikan
(managed the treatment of waste governed by Nantan city and Kyotamba town),
Nantan city and Kyotamba town. Advice was provided by the Society of Biomass
Utilization, and academics carried out an assessment of the project. The primary

aspects of the work and the results are as indicated below.

(1) Evaluation test

1. Demonstration Plant
Plant construction was made to conduct the
evaluation of the pre-treatment (compositional
shredding), methane fermentation and fermentation

residue treatment (dewatering) technologies.

Methane fermentation tank

ii. Feed material

Combustible wastes were collected from private households and business
establishments of the surrounding area as feed materials. Furthermore,
dewatered sludge from the wastewater treatment plants were added in combined

treatment tests.



Most of the collected combustible waste had less kitchen waste and
comprised more paper waste and used paper diapers than the standard waste

designated by the Ministry of the Environment (below “MOE”).

iii. Pre-treatment test (compositional shredding)
With the proposed pretreatment system, most of the kitchen and paper wastes
suitable for fermentation could be separated and collected from mixed combustible
waste. Although the recovery rate varies greatly depending on the nature of
combustible waste, approximately 100% was recovered for kitchen waste and

about 60% on average for paper waste.

iv. Methane fermentation test
A methane fermentation test using the proposed vertical fermenter was conducted.
It was confirmed that the waste-alone treatment and the combined-
treatment of waste and dewatered sludge could both be treated continuously and
with stability at the planned load capacity or more (Table 1). Gas production per
input waste amount was positively correlated with the TS concentration of the
waste. The gas production of the waste-alone was about 280m3N/ton.
In addition, the TS concentration in the fermenter was rather high in the
range of 5% to 12%. However the unique mixing mechanism and residue extraction
mechanism, which differs from the conventional technology, worked as planned,

contributing to stable operations.



Table 1. Key results of the fermentation test

Waste alone Combined treatment

Feed material 100% waste 70% waste

+ 30% dewatered sludge

Dilution usually none two times
(only dilution to adjust TS

of waste to 40% or less)

Retention 40 days or less 40 days (20 days with
dilution) or less

Gas production | 280 m3N/ton approx. 220 m3N/ton approx.

TS 5-12% approx. 5.5-7% approx.

Ammonium cleared cleared

concentration

v. Treatment of fermentation residue (dewatering)
The water content of the residue could be adjusted by heating the dewatering
machine and controlling the addition of flocculants into the residue, and could be
reduced to 60% or less.
The appropriate treatment of the fermentation residue should be different
depending on the disposal or reuse conditions. Therefore, it is important to select

optimal dehydration conditions for each cases.

(2) Investigation on value-added technology
Investigations were made on sludge combined treatment, advanced application of
biogas, and effective use of fermentation residues.

Among these, regarding the effective use of fermentation residues, the
fermentation residue was analyzed and a phytotoxicity test was conducted to
confirm that it was a component that could be used as a fertilizer. On the other
hand, for the actual use of fertilizers, it is essential to obtain understanding and

cooperation from end users due to the origin of the waste.

(3) Evaluation of optimal system
An evaluation of an optimal system was made based on the results of the

evaluation test and the investigation into value-added technology.



Firstly, multiple cases were set for trial calculation owing to the differences
in waste properties (target municipality), waste amount, and presence or absence
of sludge complex, which all greatly affect the evaluation of an optimal system
(Table 2). Case A-2 is the standard condition specified by MOE. Next, for each
cases, the facility scale when the improved combined system was performed was
estimated.

Finally, the life cycle costs (LCC) and CO: emissions of each case were

estimated.

Table 2. Examination cases of optimal system and estimated facility capacity

Case A-1 A-2 A-3 B-1 | B-2 Remarks

Setting conditions

Target municipalities Standard Concerned

Waste composition (%)

Kitchen 35 20
Paper 25 40
Others 40 40
(Plastic) (15) (20)
Waste amount (tons/day) 30 50 70 30 30 | 280 days/year
Sludge amount (tons/day) 0 0 0 0 3 | 280 days/year
Incineration only system
Incineration (tons/day) 30 50 70 30 33 | 280 days/year
Improved combined system
Incineration (tons/day) 16.5 | 27.5 | 38.5 | 18.7 | 20.6 | 280 days/year
Fermentation (tons/day) 15.2 | 25.3 | 35.4 | 13.8 | 16.1 | 365 days/year

Figure 2 shows the net life cycle costs for municipalities including the
preferential grant rate and FIT electricity sales revenue. In all cases considered,
the improved combined system resulted in an advantage over the incineration only
system. The reduction effect in case A-2 specified by MOE was estimated to be
about 46 million yen/year (8%).

Figure 3 also shows the net CO2 emissions including the reduction effect of
biogas power generation. In all cases considered, the improved combined system

resulted in lower CO:z emissions than the incineration only system. The reduction



effect in case A-2 was estimated to be about 1940 tons-COs/year (25%).
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£ 2-2-3-2 BHEEARLAOARSANER (TR 29 FEFEHE)

A RERTH # BEERTH A SRER BATMH
0.533 0.467 - 1.00

) @ @ ARERATBRTEY @ ® ® ©) BEXRAKTY ® AR H T

HAERER A 2017/10/5 2017/11/28 2018/1/22 2018/1/22 (@D.®.D.®) 2017/10/5 2017/11/28 2017/11/28 2018/1/22 2.5.®. @ 2017/10/5 (ABINEF1)

IR & X Efm/AKR EATEE RFHRE EAm/AKR - - - - - - PR E -

RYEE R HHMR %wet 27.65 34.98 14.88 16.07 23.40 0.19 7.95 31.46 3.07 10.67 0.00 17.45
TELEHAR = ik, B. B% %wet 1.91 2.71 0.00 0.42 1.26 0.00 0.35 0.00 0.00 0.09 0.00 0.71
7 &t %wet 29.56 37.69 14.88 16.49 24.66 0.19 8.30 31.46 3.07 10.76 0.00 18.16
iz ] Tavak %wet 9.38 9.56 12.25 4.48 8.92 1.48 10.06 4.44 1.53 438 0.00 6.80
% LEHRR %wet 6.13 1.68 3.76 1.42 3.25 10.09 0.72 1.64 8.06 5.13 0.56 413
= - LER %wet 7.98 2.82 14.33 35.00 15.03 1.59 0.50 0.87 1.42 1.10 0.00 8.52
H E# %R %wet 7.24 6.19 23.12 28.74 16.32 39.88 16.33 34.00 4481 33.76 8.04 24.47
it %wet 30.73 20.25 53.46 69.64 43.52 53.04 27.61 40.95 55.82 44.36 8.60 43.91
ST %wet 18.20 14,53 0.00 0.00 8.18 0.00 0.00 0.00 0.00 0.00 0.00 4.36
M- s %wet 6.59 6.79 3.49 7.13 6.00 0.35 2.14 2.77 10.19 3.86 1.17 5.00
& RkEE petyEN %wet 6.91 4.63 22.55 2.67 9.19 32.31 41.80 9.62 26.79 27.63 51.59 17.81
(E=—IL%8) BER Ywet 0.96 0.42 0.42 0.08 0.47 8.76 16.80 9.96 3.23 9.69 38.16 4.78
z IINEE %wet 7.87 5.05 22.97 2.75 9.66 41.07 58.60 19.58 30.02 37.32 89.75 22.59
»|TL-REH %wet 0.17 0.00 0.00 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.02
| R-11-HofE %wet 2.00 15.58 3.91 1.13 5.66 4.70 3.35 5.24 0.90 3.55 0.00 467
C | mEE ol g %wet 0.14 0.11 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.48 0.03
& HSX - [h2s4E %wet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Z0Hh %wet 1.67 0.00 0.00 0.00 0.42 0.00 0.00 0.00 0.00 0.00 0.00 0.22
N %wet 1.81 0.11 0.00 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.48 0.26
FDHMGEMmMELT) %wet 3.07 0.00 1.29 2.86 1.81 0.64 0.00 0.00 0.00 0.16 0.00 1.04
it %wet 39.71 42.06 31.66 13.87 31.83 46.77 64.09 27.59 4111 44.89 91.40 37.93
& &t %wet 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
EEE 4 |ETT5E HHMER %dry 12.70 30.69 10.24 6.79 15.11 0.08 447 17.21 1.24 5.75 0.00 10.73
TELEAARL b ik, B. B% %dry 253 3.23 0.00 0.58 1.59 0.00 0.38 0.00 0.00 0.10 0.00 0.89
& £t %dry 15.23 33.92 10.24 7.37 16.69 0.08 4.85 17.21 1.24 5.85 0.00 11.62
iz ] Ty Hk %dry 11.49 8.93 11.25 3.26 8.73 1.42 8.34 4.90 1.24 3.98 0.00 6.51
% LEHRR %dry 9.45 2.47 3.60 1.57 427 9.38 0.79 2.04 7.47 4.92 0.42 458
= - LER Y%dry 11.34 3.37 15.30 42.36 18.09 1.71 0.39 0.98 1.33 1.10 0.00 10.15
# [EER %dry 11.83 8.22 26.26 31.01 19.33 39.70 17.93 4119 45.82 36.16 7.19 27.20
it %dry 4411 22.99 56.41 78.20 50.43 52.21 27.45 49.11 55.86 46.16 7.61 48.43
BT %dry 6.33 9.07 0.00 0.00 3.85 0.00 0.00 0.00 0.00 0.00 0.00 2.05
M- s %dry 13.10 11.64 3.43 8.86 9.26 0.41 2.62 3.88 10.97 4.47 1.20 7.02
& R g EMR %dry 9.73 6.18 23.62 2.49 10.51 32.89 42.95 10.77 27.95 28.64 51.45 18.98
(E=—/L%8) BEZR %dry 1.70 0.76 0.45 0.12 0.76 9.96 19.90 13.39 3.32 11.64 39.24 5.85
z INEE %dry 11.43 6.94 24.07 2.61 11.26 42.85 62.85 24.16 31.27 40.28 90.69 24.83
o |TL-kEE %dry 0.31 0.00 0.00 0.00 0.08 0.01 0.00 0.00 0.00 0.00 0.00 0.04
| AKR-1r- o5 %dry 2.38 15.30 450 1.04 5.81 3.75 2.23 5.64 0.66 3.07 0.00 453
Z | msE B8 %dry 0.19 0.14 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.50 0.04
# HSR -2 %dry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Z0Hh %dry 3.12 0.00 0.00 0.00 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.42
Vg %dry 3.31 0.14 0.00 0.00 0.86 0.00 0.00 0.00 0.00 0.00 0.50 0.46
ZFDMGEmMmMELT) %dry 3.80 0.00 1.35 1.92 1.77 0.69 0.00 0.00 0.00 0.17 0.00 1.02
it %dry 40.66 43.09 33.35 14.43 32.88 47.71 67.70 33.68 42.90 48.00 92.39 39.95
& &t %dry 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
AR (£ H % 74.51 50.14 69.72 69.48 65.96 62.50 54.91 63.49 64.10 61.25 - 63.76
aKE S H % 28.99 37.06 53.56 23.27 35.72 16.28 23.17 19.95 10.99 17.60 15.78 27.25
ZRHTH % 49.35 43.24 53.64 28.92 43.79 13.25 18.38 18.53 7.18 14.34 3.82 30.02
=B Ko % 50.53 44,59 55.99 31.67 45,70 14.95 22.74 33.25 11.05 20.50 485 33.92
K5 % 5.68 3.44 2.97 5.89 450 3.96 3.58 5.07 6.60 4.80 3.35 464
AR % 43.79 51.97 41.04 62.44 49.81 81.09 73.68 61.68 82.35 74.70 91.80 61.44
JTERARK C %dry 49.71 51.99 61.97 47.93 52.90 58.23 52.60 4587 49.21 51.48 72.64 52.24
(Bep &%) [H Y%dry 7.67 6.93 7.73 7.30 7.41 8.43 6.49 6.83 7.44 7.30 5.80 7.36
N %dry 1.61 0.61 0.46 1.37 1.01 0.39 0.29 0.37 1.59 0.66 0.71 0.85
T-S %dry 0.06 0.05 0.04 0.41 0.14 0.04 0.03 0.05 0.05 0.04 0.02 0.09
T-Cl %dry 0.10 0.16 0.05 0.11 0.11 0.06 0.12 0.09 0.04 0.08 0.11 0.09
C/NEE - 31 85 135 35 52 149 181 124 31 78 102 62
CODCr mg/kg 410,000 990,000 340,000 560,000 575,000 650,000 860,000 710,000 540,000 690,000 900,000 629,000
FEE EfIFEE HE kd/kg 6,978 8,669 6,325 10,967 8,235 14,898 13,307 10,783 15,233 13,555 17,171 10,722
£ kJ/kg 7,083 10,118 7,698 14,195 9,774 18,670 16,870 12,311 17,887 16,435 31,257 12,887
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F+2-2-3-3 R T5 > MRATRIR CHD R THER
2Rl RERTRSH BERTRIH BEATRSH (FHhTREELER)
SEHERE 2018/11/29 | 2019/1/24 | 2019/6/13 | 2019/8/29 | 2020/1/21 | T 2018/11/29 | 2019/1/24 | 2019/6/13 | 2019/8/29 | 2020/1/20 | Fi 2019/1/17 | 2019/6/13 | 2019/11/14 | Fi
IR £ Hh X [ itVAYS gf/\K Efi/\K
EEE 4 |ET5E &M% %wet 30.28 34.17 19.11 27.37 56.69 33.52 2.74 36.69 3.97 31.71 19.92 19.01 18.18 17.97 32.87 23.01
TEEEAAR = ok, B. BE  |%wet 1.25 0.79 0.27 2.22 1.33 1.17 0.00 0.14 0.00 0.00 0.00 0.03 2.46 0.76 0.00 1.07
7 &t %wet 31.53 34.96 19.38 29.59 58.02 34.70 274 36.83 3.97 31.71 19.92 19.03 20.64 18.73 32.87 24.08
#R4E TFavak %wet 12.91 8.80 6.60 8.99 10.57 9.57 7.48 2.74 12.99 1.20 2.45 5.37 7.80 9.16 7.97 8.31
% LHEMAR %wet 8.84 3.10 7.29 10.43 1.38 6.21 11.22 2.57 38.33 24.37 7.49 16.80 4.95 17.32 37.60 19.96
= - LER %wet 10.15 7.93 14.97 1.24 0.00 6.86 10.48 0.00 2.08 0.00 0.00 251 9.93 3.23 0.00 4.39
& E#% %wet 14.22 6.59 5.24 11.98 5.54 8.71 12.88 10.72 13.94 16.79 24.72 15.81 13.33 8.51 2.48 8.11
it %wet 46.12 26.42 34.10 32.64 17.49 31.35 42.06 16.03 67.34 42.36 34.66 40.49 36.01 38.22 48.05 40.76
b %wet 6.67 18.52 21.48 13.33 11.95 14.39 7.37 35.12 14.33 5.24 30.19 18.45 23.65 27.97 2.79 18.14
ik - %wet 0.78 12.64 10.12 6.01 1.91 6.29 9.12 0.00 0.00 0.00 0.00 1.82 0.97 1.48 1.94 1.46
& Rutstis EMER %wet 6.57 2.73 3.63 418 423 4.27 31.13 6.55 9.88 16.36 11.69 15.12 6.77 10.75 7.76 8.43
(E=—IL%8) EER %wet 1.02 461 0.1 0.15 0.16 1.21 2.49 5.05 2.03 2.70 3.19 3.09 11.16 0.90 0.27 411
z INEE Ywet 7.59 7.34 3.73 4.33 4.39 5.48 33.62 11.60 11.91 19.06 14.88 18.21 17.93 11.65 8.03 12.54
o |TL-BEE %wet 0.00 0.00 0.00 0.00 3.92 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.38 0.00 0.06 0.15
[ K-Tr-hodE %wet 1.27 0.12 8.21 14.10 2.26 5.19 1.29 0.52 2.45 0.53 0.35 1.03 0.42 1.82 6.27 2.84
Z | s ot Y%wet 0.00 0.00 0.01 0.00 0.06 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.04
& HSR M5 %wet 0.00 0.00 2.97 0.00 0.00 0.59 1.04 0.00 0.00 0.00 0.00 0.21 0.00 0.00 0.00 0.00
ZDith Ywet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INEE %wet 0.00 0.00 2.98 0.00 0.06 0.61 1.04 0.00 0.00 0.00 0.00 0.21 0.00 0.13 0.00 0.04
FDMGEMmMELT) %wet 6.04 0.00 0.00 0.00 0.00 1.21 2.76 0.00 0.00 1.10 0.00 0.77 0.00 0.00 0.00 0.00
&t %wet 22.35 38.62 46.52 37.77 24.49 33.95 55.20 47.24 28.69 25.93 45.42 40.50 43.35 43.05 19.09 35.16
& it %wet 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.10 100.00 100.00 100.00 100.02 100.00 100.00 100.01 100.00
HEE 4 |ETTEE YR %dry 17.22 23.70 14.63 14.37 39.62 21.91 2.96 22.29 1.90 23.11 4.94 11.04 7.26 9.80 19.72 12.26
TEEEAAR bl 0izk. . B%  |%dry 1.77 1.20 0.26 3.46 2.50 1.84 0.00 0.34 0.00 0.00 0.00 0.07 2.93 1.09 0.00 1.34
# &t %dry 18.99 24.90 14.89 17.83 42.12 23.75 2.96 22.63 1.90 23.11 4.94 11.11 10.19 10.89 19.72 13.60
i Taya%k %dry 13.08 7.93 5.97 7.84 10.96 9.16 7.65 4.29 14.81 1.59 3.13 6.29 6.87 12.67 9.49 9.68
% FE#RR %dry 12.49 4.44 9.55 13.16 2.18 8.36 12.08 3.48 4255 26.22 10.69 19.00 6.93 21.12 4452 24.19
- - LhER %dry 1215 7.24 17.71 1.65 0.00 7.75 11.60 0.00 2.71 0.00 0.00 2.86 12.96 557 0.00 6.18
#H E#Z% %dry 21.06 8.63 6.76 17.84 9.23 12.70 6.96 17.62 18.45 14.91 36.90 18.97 18.54 14.15 4.72 12.47
it %dry 58.78 28.24 39.99 40.49 22.37 37.97 38.29 25.39 78.52 42.72 50.72 47.13 45.30 53.51 58.73 52.51
BEDE %dry 3.21 10.11 14.00 12.16 6.79 9.25 2.39 28.55 2.12 5.75 20.36 11.83 15.53 14.38 2.15 10.69
it - 748 %dry 1.48 25.28 14.28 11.13 4.04 11.24 13.04 0.00 0.00 0.00 0.00 2.61 1.33 2.95 4.61 2.96
A Hitts T EA %dry 8.98 433 5.05 5.71 8.91 6.60 34.13 12.37 12.22 22.40 18.03 19.83 10.14 14.42 10.54 11.70
(E=—/)L8) BER %dry 2.39 6.94 0.16 0.30 051 2.06 357 10.18 2.85 401 5.46 5.21 16.31 1.30 0.63 6.08
z INEE %dry 11.37 11.27 5.21 6.01 9.42 8.66 37.70 22.55 15.07 26.41 23.49 25.04 26.45 15.72 1117 17.78
o |TL-REE %dry 0.00 0.00 0.00 0.00 11.86 2.37 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.16 0.26
[ K-#r-hosE %dry 1.06 0.20 6.92 12.38 3.27 477 1.17 0.88 2.39 0.45 0.49 1.08 0.57 2.26 3.46 2.10
Z | s *RBE %dry 0.00 0.00 0.02 0.00 0.13 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.10
& HSR-F54E %dry 0.00 0.00 4.69 0.00 0.00 0.94 1.60 0.00 0.00 0.00 0.00 0.32 0.00 0.00 0.00 0.00
Dt %dry 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nt %dry 0.00 0.00 4.71 0.00 0.13 0.97 1.60 0.00 0.00 0.00 0.00 0.32 0.00 0.29 0.00 0.10
FDMGEmMmELT) %dry 511 0.00 0.00 0.00 0.00 1.02 2.85 0.00 0.00 1.56 0.00 0.88 0.00 0.00 0.00 0.00
it %dry 22.23 46.86 45.12 41.68 35.51 38.28 58.75 51.98 19.58 34.17 44.34 41.76 4451 35.60 21.55 33.89
& it %dry 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
BEMARR |£CH % 76.15 68.63 51.40 71.63 76.76 68.91 29.92 75.40 67.31 61.33 86.69 64.13 71.01 73.92 76.40 73.78
EKE M H % 49.55 52.93 25.84 41.64 59.04 45.80 40.95 36.72 20.23 46.47 21.5 33.17 26.17 37.15 51.89 38.40
FDMH % 60.63 46.53 38.68 48.04 53.56 49.49 30.95 56.03 53.30 30.00 47.64 43.58 39.74 62.89 55.57 52.73
=@5 K % 60.41 55.95 36.76 52.93 67.98 54.81 35.14 60.05 31.59 46.93 46.36 44.01 41.31 55.12 60.65 52.36
K5 % 2.95 2.06 6.74 3.73 4.25 3.95 4.83 2.95 3.54 3.38 3.86 3.71 5.87 3.01 2.82 3.90
ARy % 36.64 41.99 56.50 43.34 27.77 41.25 60.03 37.00 64.87 49.69 49.78 52.27 52.82 41.87 36.53 43.74
TR C %dry 42.74 56.78 52.76 42.59 4853 48.68 52.37 50.81 4431 56.07 44.89 49.69 5452 23.91 19.07 32.5
(Bo4pEL#E) |H %dry 5.71 7.83 7.64 6.14 7.06 6.88 7.35 7.38 6.76 8.99 7.51 7.60 7.87 3.65 2.59 470
N %dry 0.74 0.68 0.38 1.24 0.46 0.70 0.39 0.40 0.17 0.75 0.19 0.38 0.22 0.40 0.15 0.26
T-S %dry 0.11 0.02 0.05 0.11 0.04 0.07 0.03 0.08 0.04 0.14 0.05 0.07 0.03 0.05 0.02 0.03
T-Cl %dry 0.33 0.11 0.10 0.38 0.31 0.25 0.17 0.43 0.14 0.13 0.05 0.18 0.07 0.07 0.34 0.16
T-P %dry 0.12 - - - - 0.12 0.02 - - - - 0.02 - - - -
C/NEE - 58 84 139 34 106 84 134 127 261 75 236 167 248 60 127 127
CODCr mg/kg 320,000 300,000 - - - 310,000 280,000 290,000 - - - 285,000 300,000 - - -
FEE EMIFEE HE kd/kg 5,383 6,505 9,720 6,836 3,525 6,394 10,427 5,463 11,428 8,179 8,213 8,742 8,912 6,501 5,358 6,924
£ kd/kg 6.241 9,565 12,512 6,421 5,542 8,056 14,835 6,928 11,591 10,779 8,004 10,427 12,964 8,925 5,312 9,067
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& 2-2-3-4 FAIRTHDSTHER (GRE)

H B Hifu RERZH EEXRCH BAITHXI BE
(F19fE) (FE5fE) (F9fE) ZH

ESH H29 =S H29 ESHNY H29 | IRIBEH
WA | HAE | WA | BAE | BA | #AE ZHE

o5 £TH % 34.7 24.7 19.0 10.8 24.1 18.2 35
HA R HMH % 314 | 435 405 44.4 40.8 439 25
67} Z DT A % 34.0 31.8 40.5 44.9 35.2 37.9 40
£E) | (66T % (55) | (9.7) | (18.2) | (37.3) | (125) | (22.6) | (15)

(3BFLY) % (144) | (82) | (185) | (0.0) | (18.1) | (4.4) (%2)

=5 | KR % 54.8 45.7 44.0 20.5 52.4 33.9 -
K5 % 4.0 4.5 3.7 438 3.9 46 -
AIPRST(VS) % 413 | 498 52.3 74.7 437 61.4 -
LR C/NLt - 84 52 167 78 127 62 -
B FEE (R kd/kg | 8100 | 9800 | 10400 | 16400 | 9100 | 12900 -

XD REHRABIRER EEXRORMERFEESYORAIE. H29 REXMEFIE
KOBRREADEERFIGVWNFEHTO~IMBEEDT 205D
*  IRHLEOEFR TEEERC=ZHIOEHN 1000 BTN EIENHS
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HEEATEERDIRAS CAHAE ERIEA TR EDEEHE LT 5 L, Tt L H 7
1’rﬁﬁz§j§)o7]‘:o

[4 = 7]

- SRR 29 A O AR (DUT, HulRA) 2356 18%wet, EFET T o MMl
ANZH (LT, EIHBA) 2% 24%wet ThH Y | BREEITCOEEZE (UL
T, BREEEIENAE) D 3b%wet & LbD L0,

GiPaPr |

« WA DNK 44%wet, FEFEMRADNK 41%wet TH Y | BREEHIEAED 25%wet &
B EZU,

[ZDfth =74 ]

- T ZHEETIL, HIAEDK 38%wet, FEAFM AN 35%wet ThH Y | B
BB IEAED 40%wet (T ELERAIUTV,

s TTAF w7 IE, MR TIIN 23% CTEREAEAEL Y O0Z 0,

c WA AV, MR TTIER 4. A%wet 7o 72N, FEFEIRA TIEHY 18%wet &4
[E V) 6~Thwet FREE & L2720 20, FEREMR CIEEER ZH DO IER
WD EENDZEN—REEZLND,

[ =Rk %]

< OKGY (BKER) 1T, HUIRAIEDK) 34%wet (256 L IR ALK 52%wet & 73720
B, FEIERA TIIAK G DZ VA LY NN LI L BN RENWEE 2
bNb, (ZDFITREEEETIIREI N TR
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(3) B KIBIE DMK
FRET T v bl A SR AR ) — e X —B LR b o Z —
DR AIGIE D Z3 4G Fe 2 Rk 29 AFEEFHARE IR & R TF 2-2-3-5 ICF L DT,
BEAVGIRTER & (2) ORI Z AR Db, EBENE L& 2 ITEZBND

B9
A

HTHY, JTLOABRIH LITMERITR R D,

[ITREDEY Th D, 7ok, RENTHEGWLEET 5 T AITATLEE ORBETR T

< KGy (EKE) TR AL 0 KiEICE <, TS, VS (AIESY) T RIE IRV
= HTEENM Y NS FHARERT Ly VT AR S L D X0

« C/N LI AR Z AR T EE RISV Y (FE®F A 2
= BAWMBERTI RO C/N A T, FEELRE N
BN D

RoT
%)

K 2-2-3-5 BKFBRDDHTHER

MNZN)
TUE=TREEED DY

i REPEI - a— Mgt a—
SRR LIR- #1Li5 RS TAALER TR
e I 5 4
TeRAER BER 1 RS R e
HEEE ?EIEH%Q)\ EIHEA :—IZQEE :;EEE%J\ 12N PZQETE ?EIE#&)\ ESHIZH N =|-|29ET§
Bl | IS O [ BRI | ST | RGO | BT | SR | RIS O [ DI
TS % 21.7 19.2 175 216 21.2 16.9 21.7 20.2 17.2
EKEOKS) % 78.3 80.8 82.5 78.4 78.8 83.1 78.4 79.8 82.8
VTS %/TS 72.0 73.3 72.7 90.6 94.3 88.2 81.3 83.8 80.5
VS (ATH#445)) % 15.6 14.0 12.7 19.6 19.9 14.9 17.6 16.9 13.8
) % 6.1 5.2 4.8 2.0 1.3 2.0 4.0 3.3 3.4
THREM C %—dry 37.3 - 38.9 46.8 - 471 42.1 - 43.0
(329 H %—dry 5.35 - 5.62 6.88 - 7.18 6.12 - 6.40
i) N %—dry 5.94 - 6.00 5.68 - 6.65 5.81 - 6.33
T-S {%-dry 0.86 - 1.07 0.53 - 0.69 0.70 - 0.88
T-Cl {%-dry 0.10 - 0.14 0.03 - 0.05 0.07 - 0.10
C/N i- 6.3 - 6.5 8.2 - 7.1 7.2 - 6.8
cobcr mg/kg-wet | 141,000 - 120,000 | 285,000 - 260,000 | 213,000 - 190,000
BRF#RE kd/kg-dry | 16,000 - 16,010 | 19,860 - 19,610 | 17,930 - 17,810
kd/kg-wet | 1,489 - 730 2,310 - 1,227 1,900 - 979
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4) ATALERARR

(1 B =

ATALER ClE, PIBR S A2 flh U JEBRICIE U 7o FEBERT G2 & FEWR LT S 720 VBEH]
KGN o T & D OFHIRGE G D 3 BIZRL R D[RR e &) &17T
>7,

7R E | WAL D PR Z BT IS 7T D ONREETH O | FT2KRTOBITH H
D12 D EMEIR R A RGET D DIXREETH 50, BRI GHEET 572 8 TR
L TfTo7z,

(2) BEREXMH

RO IO, AR, . 2 T R ENBHER L TV D,

BRI OB 2 3R 2-2-4-1, Ml E T H 2-2-4-1~2-2-4-2 |Z/R" T,

7eB. Rk 30 FEEHFEL S TAIHMIMRFERER DM, 5 O RO S B
WL E OB 8 Al EAT 5 72,

& 2-2-4-1 RIREREOLH

IH H Tt
e —HhmEERR
il RBNER =
pawilLs: e eh 1 ER TR R 53 Tl B

BEH 2-2-4-1 BRLSH+ 3 54
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BE 2-2-4-2 7Rl

(3) REBRxtHR L HHTEE

AMLEERER OXFGHE, 2. 3) IR LTEFER M ONEHERO AR Z A% 8% 50%
TOlREE NREZH) Thd,

BE ZHB IO 2-2-4-1 ORI 7 0 —IC K-> THEFT~D 0= =5
KL, #2-2-4-2 \TRT M 21T 7,

ARCH [A)  — [ FRSHE - BRI | - EERSY (LA C. Fi#E D)
| GEid)
<thRimEy [B] >— — RSy (F]
| (EiB)
#Ex %Y (E]

B 2-2-4-1 REARERER D O— &R
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& 2-2-4-2 RILEHBRO SRR EDTER

SRR SHIEE

L

H
8

EaS
#

BB CH [A] OEE&

- HERA~DERY [B~F] - T H (HRE)

(RER. BEXRAMRCH | OVEMHERRVCEREBOEKE
DEEY) - ETH (BFE)

- EDMTH (BLOHE. T,
CRAELEEY
SXHE R ) PR 2 7 B RR <
OTS (EfzthE)
OVS (A#MiRE)
OnxHMa (K. KK, BER. WA, &R
OEMH#E

(4) RABRITIE

AP

@

@

REBROFIEL TREISRT,

B (ZHY—F) I8 LT\ 5D ZHBIC A TIRBEDOFRER K OV
HERDORRZ B R CEEIC/R D L0 IR %,

B L7 ZHEN N 2Tl L, 2% L<HEBLTGRE S
FIERRT 5, 3kg BRETOIZD K 2ITH LW I AT AND, —if
T AREL ) & LT TR L,

O THER LTe ZAHRAY OIRE T % A — 3B T4 5,

BRI OB B, i IFE@IEY C (BERIXI S | FislFEmEY D (5
Hxg) wRlx 2B LEHET 5,

@oEpF @R B (—HIIoir ik T) 208 TR 5,

Sy BIEEOEIEY B (FEEERTG) B X OGEEIEM P (BEEINSRY) &R~ 12
[ LEHET 5,

FEFT~ DL I L@ TR L 72iR S & Halbh &2 04 2,
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(5) BHEBRFER

ATALBREABRIC & 2 & T~ DRI OFE MG R GMESHT) &Rk 30 4R
FHEORRELEDTH 2-2-4-3~2-2-4-5 |TRT, £7-. BEAT~DED D B H
JPERIR () A BHE 2-2-4-3~2-2-4-10 (TR T,

T ZC, FEERIG) (ORI OEIRY) 1L, HFHE2-2-4-9 b b 0nh K ) ICHE
FEHA AT 53T 2 O SR 72 72 DR AT IIAT - TER B 77, FEE R ~DFLRL Z &
DEMCEZRD HITIIMOT —Z PO EF AT LIMNERDH D, Fo, BHEOT
Sl X FE T D B O T DFEM I HTIIAT > TORWR KRNI ZE DO T T
b5, ek, TLDORE ZH BB EIT~ORJM L AL 7207 T2 i b
TIHTRRZENRKENW EIZIFTEENLETH D,

AR D% Tl ATLER RO KL DT O DY R - FREEIC L - T, BhIH%
TOBREY ORIV EOMAY) (FlE GH 2-2-4-TIRT) ZERETORVEE
IZLTW5, FDT-8 . F 2-2-4-5 OFRERIF IRV D I MIFEREYITE) - T,

BAEFT ORI DKy WGy, HEEE R & KD NE DRIEEE S
(23T B, KD IR S BEBBED L NS OPBEAREIIT ST b TnD Z L
bnd, £, CONERLD ERBEAGMDOTT NS o TBY | ERHDLN
A ZHDPFERER BN T DT Z L3O D,
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+& 2-2-4-3 ATLEFHEROER (TR0 FEEER)

k] - FL 43 B
(AZHLE) (BEALE)
B o w w
SEBIE A BES T ;gg ;gg it e 1)
(VAT L EDEL) (EIRR) (REHR) | (BHHRR)
B A B [¢] D E F
E3dnd 100 93.0 6.5 0.5 65.4 27.6
RYMEE| £ EITE ARYR %wet 18.18 30.04 0.62 - - 0.00
EEAR| = %%, B, BZ |%wet 246 2.00 0.00 - - 0.00
7 at %wet 20.64 32.04 0.62 0.00 - 0.00
#h5E Tava%k %wet 7.80 1261 0.66 - - 10.27
R TEHRR %wet 495 12.94 498 - - 1443
= R LRER  |%wet 9.93 6.41 38.81 - - 10.02
7 ERER %wet 13.33 8.17 507 - - 11.64
at %wet 36.01 40.13 49.52 0.00 - 46.36
BLOE %wet 2365 17.90 14.74 - - 22.35
Ak -k %wet 097 063 0.00 - - 0.00
Akl [BWER %wet 6.77 382 26.68 - - 28.31
(E=—L58) |lEE R %wet 11.16 241 844 - - 298
z INEE %wet 17.93 6.23 35.12 - - 31.29
O |TL-EEH %wet 0.38 0.00 0.00 - - 0.00
fto [ K-4r-boE %wet 0.42 0.83 0.00 - - 0.00
< |rmmE 2RSS %wet 0.00 0.14 0.00 - - 0.00
& HSR- M5 |%wet 0.00 0.00 0.00 - - 0.00
ZDith Y%wet 0.00 210 0.00 - - 0.00
INEE %wet 0.00 224 0.00 - - 0.00
ZDHb(5mmLLT) %wet 0.00 0.00 0.00 - - 0.00
at %wet 43.35 27.83 49.86 100.00 - 53.64
& &t %wet 100.00 100.00 100.00 100.00 - 100.00
sk | £ |FEFE oL LUED %dry 7.26 1276 0.06 - - 0.00
EEAR| = %%, B. B% |%dry 293 315 0.00 - - 0.00
s it %dry 10.19 15.91 0.06 0.00 = 0.00
iz ] Tava%k %dry 6.87 13.04 061 - - 942
#® LTEHRR %dry 6.93 20.02 5.23 - - 13.66
= R AER  |%dry 12.96 10.77 38.21 - - 9.54
2 B %dry 18.54 13.04 512 - - 12.94
at %dry 4530 56.87 49.17 0.00 - 4556
BLOE %dry 1553 9.02 1255 - - 2051
Ak - #dE %dry 1.33 1.14 0.00 - - 0.00
AHEE |[EhR %dry 10.14 6.89 29.24 - - 30.41
(E=—L58) |lEEXR %dry 16.31 453 8.98 - - 352
z N %dry 26.45 1142 38.22 - - 3393
D |TL-REE %dry 0.63 0.00 0.00 - - 0.00
(K- -hoiE %dry 057 1.16 0.00 - - 0.00
< [rmmE |emE %dry 0.00 0.30 0.00 - - 0.00
& HSR- MR |%dry 0.00 0.00 0.00 - - 0.00
Dt %dry 0.00 418 0.00 - - 0.00
IV %dry 0.00 448 0.00 - - 0.00
ZDH(5mmELT) %dry 0.00 0.00 0.00 - - 0.00
at %dry 4451 27.22 50.77 100.00 - 54.44
& &t %dry 100.00 100.00 100.00 100.00 - 100.00
EEMMK | ECH % 71.01 77.71 91.60 - - -
REKE (B H % 2617 36.43 1455 - - 19.41
ZDMH % 39.74 56.12 12.36 - - 16.67
=R KD % 41.31 55.14 13.98 - 67.07 18.00
R5 % 587 552 6.21 - 501 517
AR5 % 52.82 39.34 79.86 - 27.92 76.83
JLRMR|C %dry 5452 49.30 67.53 - 38.1 58.59
(z%  |H %dry 787 7.33 11.24 - 495 887
Hi#) N %dry 0.22 0.25 0.16 - 122 0.39
T-S %dry 0.03 0.04 0.00 - 0.17 0.02
T-Cl %dry 007 0.39 0.00 - 1.05 0.50
C/NEE - 248 197 422 - 312 150
RHEE |BEEHRE HE kJ/kg 8912 6,024 14,693 - 3575 14,019
e kd/kg 12,964 8456 25,166 - 3017 20,834,
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= 2-2-4-4 BINESABORER (ER 31 EEEEQD)

=R 53 Bl 1
sz (AELIE) (BEALE)
— RECH . 35 T Al s .
&R gl FEiA EER B EL 3R]
(VAT L EDHFLY) (FEHHR) (REXNE) | (BRARE)
&5 A B o] D E F
E3 x4 100 86.4 13.3 0.3 55.7 30.7
EYEE (£ (BT i1 ER %wet 1797 6.07 0.00 - - 0.00
TEEMRK | = k. B.BE [%wet 0.76 027 0.00 - - 0.00
#* 5 %wet 18.73 6.34 0.00 0.00 - 0.00
i% ] FA4va%k %wet 9.16 12.95 214 - - 9.73
5 =i %wet 17.32 4545 2346 - - 46.56
by G- LER [swet 323 1.89 773 - - 410
7 E#R %wet 851 10.58 3478 - - 5.50
it %wet 38.22 70.87 68.11 0.00 - 65.89
b OF %wet 2797 8.90 0.00 - - 11.87
Hi#E - 58 %wet 148 2.66 470 - - 1.63
AHBEE |EBR %wet 10.75 6.67 2541 - - 18.99
(E=—)L38) (BB %wet 0.90 0.62 1.28 - - 1.28
z E hwet 11.65 7.29 26.69 - - 20.27
O |TL-REE %wet 0.00 0.00 0.00 - - 0.00
fto | R-Hr-Ho8E %wet 1.82 3.35 0.50 - - 0.34
S [FmmE  |[2EE %wet 013 059 000 - - 0.00
7 HSZ-BIRLE  [%wet 0.00 0.00 0.00 - - 0.00
ZDHth %wet 0.00 0.00 0.00 - - 0.00
INEE %wet 0.13 0.59 0.00 - - 0.00
ZD(5mmELT) %wet 0.00 0.00 0.00 - - 0.00
&t %wet 43.05 22.79 31.89 100.00 - 34.11
& &t %wet 100.00 100.00 100.00 100.00 - 100.00)
MEE | & |FHTE ¥R %dry 9.80 3.30 0.00 - - 0.00
EEM| 0Pk, B. B% [%dry 1.09 0.33 0.00 - - 0.00
7+ it %dry 10.89 363 0.00 0.00 - 0.00
%] F4vaFk %dry 12,67 13.50 2.39 - - 901
1% LBEHR %dry 21.12 4601 22.80 - - 45.40
by FE-LEER [%dry 557 197 749 - - 443
7 E#FR %dry 14.15 13.05 32.85 - - 567
it %dry 5351 7453 65.53 0.00 - 6451
b0 %dry 14.38 3.89 0.00 - - 1091
HiHE - EE %dry 295 353 5.20 - - 1.70
AEBE  |EMER %dry 1442 9.19 27.65 - - 2101
(E=—)L38) (BB %R %dry 1.30 0.94 1.21 - - 1.56
z e %dry 1572 1013 28.86 - - 2257
D |TL-RES %dry 0.00 0.00 0.00 - - 0.00
fto | R-r-Ho8E %dry 2.26 3.37 0.41 - - 0.31
S| mwE  [2EE %dry 0.29 092 000 - - 0.00
7 HSR-B9R%E [%dry 0.00 0.00 0.00 - - 0.00
ZDith %dry 0.00 0.00 0.00 - - 0.00
INEE %dry 0.29 0.92 0.00 - - 0.00
ZD(5mmELT) %dry 0.00 0.00 0.00 - - 0.00
it %dry 35.60 21.84 3447 100.00 - 3549
& &t %dry 100.00 100.00 100.00 100.00 - 100.00)
B (ECH % 7392 63.55 - - - -
REKE |HKZH % 37.15 33.14 14.60 - - 21.65
ZFDHM H % 62.89 39.07 404 - - 16.73
=R (ke % 55.12 36.42 11.23 - 47.74 19.97
R5 % 301 427 5.3 - 486 483
ARG % 41.87 59.31 83.47 - 47.40 75.2
TR |C %dry 53.27 4485 57.68 - 404 5278
(&% [H %dry 8.14 6.94 897 - 582 774
Hi#E) N %dry 0.90 0.50 0.76 - 0.85 043
T-S %dry 0.12 0.05 003 - 0.13 0.07
T-Cl %dry 0.16 0.13 004 - 0.35 0.78
C/Ntt - 59 90 76 - 48 123
REE |EUXHR=E iHE kJ/kg 6,501 10,256 15,442 - 7,732 13,663
=3 kd/kg 8,925 10,733 22533 - 6,551 17,770
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= 2-2-4-5 BINEAEBOER (ER 31 EEFEX0Q)

=R 53 Bl 1
e (AEALEE) (BERIE)
— RECH . 35 T Al s .
&R gl FEiA FHR B EL 3R]
(VAT L EDHFLY) (FEHHR) (REXNE) | (BRARE)
&5 A B o] D E F
E3 x4 100 99.2 0 0.8 86.2 13.0
EYEE (£ (BT i1 ER %wet 3287 2493 - - - 0.25
TEEMRK | = sk, B, BE [%wet 0.00 1.66 - - - 0.00
#* 5 %wet 32.87 26.59 - 0.00 - 0.25
i% ] FA4va%k %wet 797 14.07 - - - 328
5 =i %wet 37.60 34.11 - - - 26.50
by G- LER [swet 0.00 318 - - - 13.92)
7 =i hwet 248 6.34 - - - 12.48
it %wet 48.05 57.70 - 0.00 - 56.18
b %wet 2.79 284 - - - 567
Hi#E - 58 %wet 1.94 192 - - - 3.33
AHBEE |EBR %wet 776 495 - - - 31.68
(E=—)L38) (BB %wet 0.27 0.00 - - - 0.94
z E %wet 8.03 495 - - - 3262
D |TL-RES %wet 0.06 0.36 - - - 0.70
fto | R-Hr-Ho8E %wet 6.27 547 - - - 124
S [FmmE  |[2EE %wet 000 017 - - - 0.00
7 HSR MR [wwet 000 000 - - - 0.00
ZDHth %wet 0.00 0.00 - - - 0.00
INEE %wet 0.00 0.17 - - - 0.00
ZD(5mmELT) %wet 0.00 0.00 - - - 0.00
&t %wet 19.09 15.71 - 100.00 - 43.56
& &t %wet 100.01 100.00 - 100.00 - 99.99)
EMEE| &£ (FHTE ¥R %dry 19.72 20.04 - - - 0.18
TEEMRK | & 5. B, B%E [%dry 0.00 115 - - - 0.00
7+ it %dry 19.72 21.19 - 0.00 - 0.18
%] F4vaFk %dry 9.49 15.10 - - - 3.26
1% LBEHR %dry 4452 34.90 - - - 26.16)
by G- AER [%dry 0.00 403 - - - 1402
7 E#F %dry 472 844 - - - 12.75
it %dry 58.73 6247 - 0.00 - 56.19)
b0 %dry 215 2.72 - - - 544
HiHE - EE %dry 461 3.00 - - - 2.96)
AEBE  |EMER %dry 1054 6.91 - - - 32,02
(E=—)L38) (BB %R %dry 0.63 0.00 - - - 1.15
z e %dry 117 691 - - - 33.17
D |TL-RES %dry 0.16 0.70 - - - 0.85)
fto | R-r-Ho8E %dry 346 2.72 - - - 121
S| mwE  [2EE %dry 000 029 - - - 0.00
7 AR B |%dry 000 000 - - - 0.00
ZDith %dry 0.00 0.00 - - - 0.00
INEE %dry 0.00 0.29 - - - 0.00
ZD(5mmELT) %dry 0.00 0.00 - - - 0.00
it %dry 21.55 16.34 - 100.00 - 4363
& &t %dry 100.00 100.00 - 100.00 - 100.00)
TEEEMRL (£ H % 76.40 59.22 - - - 40.00
REKE |HKZH % 51.89 44.60 - - - 17.7
Z D H % 5557 46.78 - - - 17.58
=R (ke % 60.65 48.83 - - 55.55 17.70
R5 % 282 408 - - 507 388
ARG % 36.53 47.09 - - 39.38 78.42
TR |C %dry 4847 46.10 - - 439 58.13
(&% [H %dry 6.58 6.56 - - 703 9,05
Hi#) N %dry 0.39 0.39 - - 1.22 0.33
T-S %dry 0.06 0.04 - - 0.15 0.06)
T-Cl %dry 087 061 - - 1.62 0.56)
C/Ntt - 124 118 - - 36.0 176
REE |EUXHR=E iHE kJ/kg 5,358 7,644 - - 6,024 14,329
=8 kJ/kg 5312 7,171 - - 5951 15,204
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OB R DEIIEE & MR

A T OB R~ OB () 13, PRk 30 473 1) 5% (33%~
73%) . AR 31 ARFEDNEE 63% (46%~86%) Tod o7z, Z OENLEIIAEFHIE L TV
HHDRDT, MW £ TIT o728 2-2-4-6 OFEFR LV LWEPHIZH L TV
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FTo, B SN REERG DO THER OMESTT ) 23R 2-2-4-T 1T,
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CODe g/ke 417 (300~610) 321 (170~490)
C %dry 42 (39~47) 42 (38~44)
N %dry 1.0 (0.4~2.3) 1.2 (0.5~2.3)
C/N - 51 (20~119) 41 (19~82)
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* 7y NI FEHIE. Ay aRISERH

Qe DL ERE)

AR OK) 14 3 v H O, BLERRRAE OFLEBICKE 72 N7 T VER L2
Wotoﬁk [AIHAERSOZERE 70 &~ D = — VB ROMAME - D& x X L
T EITITEET BN, EENOCHITERIILETH S,

OHEENE

FEAFARERIE (RRARRE 4 B BE + 20 5leE) 1CH 1T DALY » OJHEE &I B
@ 15kWh/ton & Rl 7=,

— XA EFERRERIE L 0 b B K &  ERGEESR I O B WVERiRR O 53 E )
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AUYL(as KO (%) 0.19 0.17 0.11
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