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SUMMARY

There has been only limited progress in the recycling of waste plastics derived from
end-of-life vehicles (‘plastics’) due partly to their low prices compared to waste metals
and due partly to their low specific gravity which undermines transport efficiency.
Practically no survey has been conducted on the exact amount of plastic emissions
from ELVs, and the general observation is that they are mostly treated as unseparated
part of automobile shredder residue.

The goals of this Project were to reduce energy consumption and to increase waste
plastic transport efficiency through the improvement of the plastic recycling
arrangement. Under this Project, hearings were conducted on the member companies
of the Japan ELV Recyclers’ Association in order to systematically estimate the
amount of plastic emissions and to outline a highly efficient recycling arrangement by
examining the existing plastic collection and recycling operations.

1. Profile of This Project
The fundamental scheme of this Project is as follows:

Schematic of the Project

Dismantling plant: collect plastics

First transport

. i _ Transport business:
Shredding plant: pulverize plastics collect and transport

Second transport
Plastic recycling plant: recycle plastics

This Project was implemented in two regions--the Kanto block (embracing Tokyo)
where large-scale dismantling plants are present and the Chugoku-Shikoku block
where many small-scale dismantling plants exist. The dismantling operators
participating in this Project were asked to recover two groups of
polypropylene--one from the bumpers and the other from the passenger
compartment--according to the work manual provided and explained in advance.
The transport of the collected propylene was divided into two phases--“first
transport” from a dismantling plant to a shredding plant and “second transport”

from the shredding plant to a plastic recycling plant. Three different collection
Vil



patterns were tested for the first transport, as follows.

[Plastics Collection Patterns]

(1) Circuit collection pattern: Small amounts of plastics are collected from a
number of dismantling plants (using a specialized small or medium truck).

(2) Semi-intensive collection pattern: Plastics are accumulated to several tons at
a dismantling plant; then, the whole lot is transported (using a medium truck).

(3) Intensive collection pattern: Plastics are shredded to a single lot of 3 tons or
more at a large dismantling-cum-shredding plant; then the whole lot is
transported (using a large truck).

There was an exception to the scheme. Because much of the shredding work was
performed not by specialized shredding operators but by large-scale plastic
recyclers in the Chugoku-Shikoku block, this Project omitted the work of
shredding operators and the second transport in that region.

Results of the Experiment

The following test results were obtained from the experiment of this Project:

<Number of participants>

Associations Plants
Kanto block 6 32
Chugoku-Shikoku block 5 22
Total 11 54

<Period of collection>
October 2014 ~ February 2015

<Amount of collection>

Kanto block: 59,001.9 kg
Chugoku-Shikoku block:  26,630.0 kg
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3. Analysis and Assessment of Repellets
Part of the collected plastics was recycled into repellets which were analyzed and
assessed. Repellet is an abbreviation for recycling resin. The repellets were found
to have high 1zod impact strength [1] and high flexural modulus, indicating their

high quality as plastic material.

Analytical results of repellets (bumpers, interior items)

[n=3]
Parameter Test method Bumper Interior
MFR[2] [9/10min] | JIS K7210 7.1 28.9
Specific gravity - 1.0 0.96
Tensile yield strength [Mpa] JIS K7113 1270.8 1440.5
Tensile elasticity [Mpa] JIS K7113 16.67 20.75
Tensile rupture elongation [%0] JIS K7113 44.8 16.5
Flexural modulus [Mpa] JIS K7171 1314 1377
Izod impact strength [KI/m2] JIS K7110 27.1 32.9

In addition it was found that mixing these repellets with plastic material of low
physical properties would give products with a high added value.

Products containing automobile-derived plastics

[Mix ratio: %]

Pellets Office flooring Rainwater
tanks
Automoblle_-derlved 10 10 15
plastics
Pro_ducts of Iov_v 90 90 85
physical properties
100 100 100

[1] Used to indicate the impact resistance levels of plastics and other similar materials
[2] Melt Flow Rate ; Fluid size of the molten plastic, typical index for thermoplastic quality control of

plastics.
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Measurement results of products containing automobile-derived plastics

Pellets Office flooring Rainwater tanks

Ave. Proper | Ave. Proper | Ave. Proper

value value value value value value
MFR [9/10min] 8.1 <5 9.2 <9 6.9 <5
Specific gravity 0.97 <1.0 0.96 <1.0 0.98 <1.0
Tensile elasticity [Mpa] 1273 >500 | 1333.7 >700 | 1351.4 >500
Tensile yield strength  [Mpa] 21.1 >15 21.5 >20 21.9 >15
Tensile rupture elongation [%] 15.7 >15 27.6 >12 22.2 >15
Flexural modulus [Mpa] 1151 >800 | 1280.8 | >1100 | 1311.4 | >1100
Bending strength [Mpa] 29.2 >20 31.3 >25 31.7 >20
Izod impact strength  [KJ/m2] 7.1 >6 11.7 >4 11.3 >6




Business Feasibility Assessment
The results of the experiment indicated that the most efficient flow of recycling is
obtained by the intensive collection pattern, recording a recycling cost of ¥77.3 for

each kilogram of plastics.

Recycling flow of the intensive collection pattern

Dismantling plant: collect plastics

pulverize plastics First>@t

Transport business:
collect and transport

Shredding plant;

Second transport
Plastic recycling plant: recycle plastics

Recycling cost by collection pattern

[Unit: ¥/kg]
Circuit Semi-intensive Intensive
collection collection collection
pattern pattern pattern
Hiring of collect plastics 57.3 57.3 57.3
First
N 21.9% 10.0% —
Hiring of collect transport
and transport Second
P 5.0% 5.0 5.0
transport
Hiring of pulverize plastics 25.0* 25.0* 15.0”
Total 109.2 97.3 77.3

*1  Hiring of a 4t truck (¥35,000/truck); 2-time transport of 1.6t load each
*2  Hiring of a 4t truck (¥16,000/truck); 2-time transport of 1.6t load each
*3  Hiring of a 10t truck (¥50,000/truck); 1-time transport of 10t load

*4  The average of estimates by four shredding plants

*5  The estimate by a dismantling plant that has shredding facilities

As shown above, the results indicated that business feasibility would become
positive with all the plastic collection patterns if the selling price of plastics was
¥109.2/kg or higher. In particular, the intensive collection pattern proved
conducive to the most efficient recycling of ELV plastics.
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5. Assessment of Environmental Impact

About the effect to the environment influence, existing incineration power
generation flow and recycled flow of this project, CO2 amount of emission which
is so was calculated and CO2 reduction effect in this project was inspected.The
amount of propylene recovered under this project stood at 14.8 kg/ELV (6.5 kg
from bumpers; 8.3 kg from passenger compartment) (Average).When calculating
the CO2 emissions of this mass, as follows.

Existing incineration power generation flow

(Shredder processing + incineration power generation)

Propylene at Incineration
dismantling Shredding » power
plant generation

A.CO2 amount of emission of shredder processing + incineration power generation
14.8kg*(0.00908kg-CO2/kg+2.55kg-CO2/kg)=37.8744kg-CO2
B.The commercial electric power reduction effect by incineration power generation
14.8kg*0.469kg-C0O2/kg=6.9412kg-CO2
Recycled flow of this project (Propylene recycling)

Pr?%/rlﬁne Sh dd Drying/ Kneading
re
dismantling » Cleaning » Dewater » Mixt /Granulat
plant ing

C.C0O2 amount of emission of this project
14.8kg*0.339kg-CO2/kg=5.0172kg-CO2
Thus, the material recycling of this project can reduce CO2 emissions by (A-B) - C
=25.916kg-CO2/ELV and 25.916kg-CO2/ELV / 14.8kg=1.751kg-CO2/kg from the
CO2 emission level of existing incineration power generation flow.

6. Future Actions

To promote the material recycling of ELV plastics and to build a stable ELV plastic
collection system, the Japan ELV Recyclers’ Association will inform of the
outcome of this Project to its members at seminars and on similar occasions.
Regular meetings will be held with the shredding and plastic recycling operators to
discuss the possible organizing of an efficient ELV plastic recycling system.

Since the Project found the greatest business feasibility with the intensive
collection pattern, it will be necessary to examine the possible development of a
dismantling plant with shredding equipment in each of 100km-radius regions in
order to establish the intensive collection pattern in the largest possible number of

regions.
X1l
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AL, VESERFECE EORIE 21T - 7o,

KPP 735D FEREERR >
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PRk 2649 H 18 H (K) 14 : 00 ~ 16 : 00
B
FUEE A B E TS TR TEN
N B
PP 53BIESE /N 78—

(1) HAFEBEEENS S 8— (Tay b=« YT R R—) &
AT D, e RT74—27 U7 MEH
(2) NUR=0L8ke EORMMERET D,
PP 53 BIVESE /NEERF
(1) HHFAEBNENDONE (RTONEVX v aR—FK) %
IAlT D, e RT74—27 U7 MEH
(2) WML RBARCAR L D EORMM 2 BT D,
PP f5HRIEZE
PP O A DIREIZ 72 > 7= & PP XV RTHRERT D,

M%2-2 ERAFEBEILHHILEPP

[Z8Y kN2 /—D PP] (A aiR— KD PP]



X% 2-3 PP D AMEXIZEITHEHEIT—4

—vYr I—F
ESH
Edsz 2R LI-PPEE
OEmYSNL | @ F#HMRE A& F
INIR— 90 128 # 218 # 4.6 kg
R 255 240 # 495 # 5.5 kg
ITYE ARUITTLUT 14—
ESH
21§02 SR LI-PPEE
OEmYSNL | @ F#MRE A& F
INIR— 40 7 503 # 543 ¥ 7.4 kg
R 280 180 # 460 # 5.7 kg
AXXx Tk
ESH
21§02 SR LI-PPEE
OEmYSNL | @ F#HMRE & &t
INIR— 30# 270 # 300 # 5.2 kg
R 194 120 # 314 # 3.6 kg
k34 gL % R7DMEY A PP TIEEM o =128, NEMITHEELLL)
ESH
21§02 SR LI-PPEE
OEmYSNL | @ F#HMRE & &t
INIR— 45 240 # 285 # 8.2 kg
R - — — _

K%k 2-4 PP #EREXIZHITS

HAlTF—42 (N /8—D PP DIBE)

WCESRES B BE
ININ—DPPHER (1FR2E%5) 180 # 15.65 kg




) [BAEEmAITEET=17IL] OERK - B

IR D FEREFEERIZ I » THRA S EFT COMEENB DR TE 7272, 3
MAIEARICT ERERFTRIHER~ =27 V] OIERZIT- T,

VER% U7 TRRRSR T ~=2 T L] 28k L LT, KEEOHS
I TH LR T vy 7 EpE - WET7 0y 71280 T, Ththiisz
Pt L CTIEENE DI &2 X - 72,

KPART m v 7 BHE>

=R
Rk 26 410 H 10 B (4) 13:00 ~ 17 : 00
%
—WAEFEANBAR ELV U 5o 7 Uk 2= Bk
BhnE
94 (FEMMZERDEERTD)
N B
EEMEOHHA
FEFERRH, FEAR, AT a— i EEii Lz,
KEEENROHHA

RN FEM T IEE~ =2 T 12 &N T, BRp7e e
WEIZ DWW TRt L7,

KB PP IEEEIY 4T
BT vy 7 NOKRIZEIT 2 PPIEBREEARRE LT,

KE2-5 BARIOVYIZHEITS PP IREBEE

EERFR BiR{E 8% R E(E
IR 5,000 kg (500 &)
BEE 10,000 kg (1,000 &)
FER 10,000 kg (1,000 &)
N 5,000 kg (500 &)
FIh IR 5,000 kg (500 &)
IR 10,000 kg (1,000 &)
Hiag 5,000 kg (500 &)

& F 50,000 kg (5,000 &)




KHE - NE7 " vy 75>

=R

Rk 26 410 4 283 H () 13: 00 ~ 17 : 00
%

RCC ikt v # — k= R B R S
ShnE

104 (FHEMNZEESOZEEET)
N =

BIR 7 1 v 7 FiIAS & RIEE,

KUY L B D N
FHEFHEITBNT, MHRHIRABER T =y 7 EFE - UET " v 7 O
HEHIX & LCune, (UERXIERS4)

UL, PPOIEEMHRE WO BEG A X TE 2, UEHK LD
FINEEBEY YA 7 VBREHEELZNT D L Lo Tz,

K*2-6 HE-mEIOVIIZEITS PP IREBEE

#HERFR BRE 8% . BRLHEIE
/=13 2,000 kg (200 &)
=]-! 3,000 kg (300 &)
& LU R 5,000 kg (500 &)
SRR - RRE 3,000 kg (300 &)
EFNE 1,000 kg (100 &)

& &t 14,000 kg (1,400 &)
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EEZEE D O/ RS T 7 THEEER STz KE L, D EO
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(2) vEH - NE7a v
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32 HiEHR

(1) ZMERERV PP INERE

ARFETIE, BRT oy 7 X0 6 Mk 32 3T, PE-NUE7m v 7 LD
b [k 22 FEFTOBMM b -7, PPULEREIL, R vy 7 &HE - UE
Tuy 7 EbIl, Try A TRE LCEEEZ ERESHERE LT

K% 3-1 SMEE

Javy SmE SMEEMEY
ERIOvY 6 H & 32 4t
HE-mEIOvY 5 H{& 22 #t

& &t 11 Hfk 54 1t

X% 3-2 PPIRKEEDHZFIE - RIEIE

Javy HiR{E EHRME
ROy 50,000 kg 59,002 kg
thE-mEIJAYY 14,000 kg 26,630 kg

& &t 64,000 kg 85,632 kg
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B%3-3 EARIOvIICEITEHEEMA PP IREEE

BB TR EEFR Mg EE PPURE & (kg)
1 |[(B)EEsEESR 170.0

2 |BRINXRBEBEES 150.0

TR 3 |(H)HBIEHEE 650.0
4 |(¥)TO—N\ILA—k—Y 450.0
RFEBBEVY(VIIIGEMEE A% 1,420.0

5 |(BR)HmKR/N—Y 544.0

- 6 |[(B)LOSK 200.0
TR T [ menanama 317.0
WMARREBEBEIHAVIILIGES A5t 1,061.0

8 [HFNBBEAEA (¥F) 2,660.0

o 9 |[(HE)EBRAZIL 29,668.0
BER 0 (mumEa 6200
BEBBEEAEXBREE &5t 32,948.0

11 |7—IL-IL—7 (¥%) 4,100.0

12 |REBEBEIE R 3,000.0

13 |(%) HwE= 600.0

FER 14 |(B)KREEER 450.0
15 (ALY SAT)L (¥E) 1,935.0

16 |(¥)YCC 300.0
FEEEBHEMBAXGEMEE &5 10,385.0

17 |((B)BREFEEE 355.0

18 |(B)MEE= 427.3

19 |FISmEE 61.0

L 20 |(A)=i#EHEE 2415
mH 21 |(BR) K/\BE= 767.5
22 |(A)EIRAEE 452.0

23 |(BA) =M@= 175.0
RRBBESAVIILIGES &5 2,479.3

24 |(BR)AIFTEEEIER 3,000.0

25 |(M)FRYHEEBERS 1,127.0

26 |(AEESERR 607.0

27 |(B)V<TF 428.0

LR 28 |(A)aBEE 1,501.1
29 |(BR)ITLF7URI—IURA—TLREE 1,860.0

30 |(EFEEEEARAK 4245

31 |((BA)EREAER 1,421.0

32 |((A)EHEXE 340.0
WREA—) (VI HBREE &5 10,708.6

% 59,001.9
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HE3-4 HE-mOEIOVIICEITSHEEMA PP UNEEE

BEFR BEm/HEEHE B E & (kg)
1 |[((ABEIIER 1,520

2 |[(\B)EH 570

EmRE 3 |[(R)EWLBEHE 460
- 4 |(B)WkzTa-)Hao)L 520
BIRR 5 |(A)WEUPERS 750
6 |((B)esxHh EBRA—NITAIILE 52— 1,830
IWREELVUH AV HES AF 5,650

7 |(B)FREE 1,180

8 | () Bk AXERER & 440

9 |(B)EARKAEE 2,470

e 10 [dL)E= 520
SRR 11 |[(B)BAEE 380
12 |((A)FHET 2,370

13 |[FL R/ S—Y (%) BFfR{K 1,730
FLRBEE) YL GEEMEE &5t 9,090

14 () EEER 1,960

15 |(A)UPF 1,800

LEER 16 [(B)7—ILIRTLX 250
17 |(#R)h—)1—R 730
BARELVUHAY)LEEE LERXE &3 4,740

Lom |8 | () o —r3—y ] 1,200
BARELVUHAVILEE ILORXE &F 1,200

19 (A /MNEEEERSR 1,770

20 |MHERE () 430

FIE 21 |((B)BH#ER 2,870
22 |MrEER 880
FNREHEYHAVILIBRIEE & 5,950

# % 26,630
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2) URLy FaOBERH O - 5

SRAREESEAT oyl - INEE S iz PP 13, JEEEEOMI S 72 C 2R T,
BT T XTI I AT v 7 BAEFICH EESNT, 7T AT v 7 HE
HEHTB|ZPESNTZ PP O—FHNH U XLy NMaORIERE 2B L, 04T -
AT 21T > 72

ULy hEFE, VA 7,1//\«’1// FNOWTH S, AFEEIZBNTIT
XU R—0 PP ENEER O PP 2531 T, %m%meP@#%w%MIL
—EDORE IR L TY Ly FEORIERB 2 ER LT,

l§21320m7/9—lwﬁéhrpp(ﬁ%)

X%k 3-5 i} - R EOPP #38LTHERLIZYURLY R
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ULy Minid, TMFR] THE ] 5] -E 0 BRGEEE ] T5] -8R Y gk
(Gl oaR 0 W EE ] THTSRMESR ) 7 A Yy MEBRBE] &) THHOD
WVESHT AT o T, MITES T OFERIT, K 3-6 DLBY TH D,

LYo Ar OE BT DR >

(1)

(2)

(3)

(4)

(5)

(6)

MFR

AN h7a—L— K (555 : Melt Flow Rate “MFR, MVR”)
WL T AT > 7 OMIEORZ SO ETHY , ER[EHET T X
F v 7 OWEEBRHOMBN A VT v 7 A% RTHD,

5l o8k 0 BEARIREE

fr B — OV BT, O LICH O OEMATED Hivd
BAID I BT D B8EE T,

CIRSY UK s
SIRLBIFRENIZ IS 1T B BI8RIG ) & ZUCkHET 2 0T A Dk,
CIRSY SRR S

5 IR EETR SRS T DT,

IR RS

BT EFE & 72 0 OIS LIS F AT 5 0T HAD L,
TA YV NERRE

HERIZT DRI T, 7T AF v 772 EOMEEELZ A5
e DI D FEIE,

B#*E 36 UNRLwY LR \N23— - REH) OREABOMHES TR
[n=3]

IHE HEBRAE INI8— NEH
MFR [g/10min] JIS K7210 7.1 28.9
LLE — 1.0 0.96
5l o5k Y IREE  [Mpal JIS K7113 1270.8 1440.5
5l o5k ) gE SR [Mpal] JIS K7113 16.67 20.75
5loaR Y HEEE  [%] JIS K7113 44.8 16.5
B (FRE 4 [Mpal JIS K7171 1314 1377
TAYVy MEEEE [KI/m] JIS K7110 27.1 32.9

MM OFERZ D & No—0 PP LN D PP & Hic, T A
Yy MEBEIRENE S, HTHERLEWZ ER Do, AU, B
FEMTHY 2R OENIC WE WS TR MEEZR L TN D, DFE D,
R BB EERDO PP L, EDOEWT T AF v 7 EJMTHDL EWNR D,
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WIESHT DOFESR. WIPEMES W2 ESHIBI L7c 7o, N 3— & NS
TNEND PP DUy MLEEA L THEHEB RO TSI XAF v 7 &L,
N EYHEME O WA Y YA 7 B E ST A 7 v Eiiz
TITAF w7 LELA LT, B BT T 21T - 7o, M0 AT OFE RI1E.
X#£ 3-8 DEBY THDH,

M%3-7 BREARDISIRAF VY EYRBEBEDENTSZAF VI DREESE

Ly k OA 2O7—K# R/KEr RSl
BEIERKTS 10 % 10 % 15 %
MEBEDELNTS 90 % 90 % 85 %
& &t 100 % 100 % 100 %
K% 3-8 EEEEHMOYHESTHER
Ny bk OA 7 O 7—K# /KT RS
MEIE BWIE BIE
E¥E SE{E SE¥E
S S m S
MFR [g/10min] 8.1 <5 9.2 <9 6.9 <5
LE 097 <1.0 096 <10 098 <1.0
B3R M AR [Mpal] 1273 | >500| 1333.7| >700| 1351.4| >500
B|3RMEIKSRE  [Mpal 21.1 >15 215 >20 21.9 >15
BIRIRIEME  [%] 15.7 >15 27.6 >12 22.2 >15
i (g 2 [Mpal] 1151 | >800| 1280.8 | >1100| 1311.4 | >1100
il (3% [Mpal] 29.2 >20 31.3 >25 31.7 >20
74Tk 71 >6| 117 >4| 113 >6
EeEaE [KJ/mi] ' ' '

W oy B ORGSR, A BB EL RO PP I3, WPEMEORVAE L Bl S
T2 LT Ef M EREMEI L TR TE L 2 Ebhote, 4%IL,
HEHEA~OHFEFHAO AR bRAORMAH D LFEX 6N D,
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1) 77— FRAEHRE
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REIZHBIN U R E it
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54 thHh 29 tf (A= : 53.7%)
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fif 5 B BhEE ) B D PP 3 RIEZEIZ ST
(1) PP ZBIEED Tk
(2) PP ZBIERIT DD D REH]
(3) P L7-PP OEE
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|_BEEINIFT
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@ R Lo/ NEMAEFIH LK @ Zof

K% 4-1 PP RHMEEDFEDRIEHR

B FEEOH

B=JSNDH

nFREE+=TJS

nFEEHNEER

B FEAE+ZTOM

B =TS+ F0M

FRADH 12
=I5D#H 1
FRE+=J5 10
FRRAR+ /N E 2
FRRA+ZDM 2
=I5+ Dt 1

& i 28
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KPP 0 BIWEZEIZ DD IREfE] >
WA
REVET - /NRUE - A B HEZ N Z BT, PP oBfEZEIC
ENTZT ORFRIN 3> T2 D,

K% 4-2 PP D AMEXICHDDEROERIZEHERE RKBEEDHE

m 109 LI

m 1073 ~20%

209 ~30%

3073 ~ 405

B 4043 ~50%

m 5045 ~60%3

604558

105 LLA 1
1053 ~20%5 16
2053 ~30%> 0
309 ~40% 0
40457 ~50% 2
505 ~60%7 2
6057 iR 2

5 & 23
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X% 4-3 PP D AMEXIZHDDERORIZEHR NEEDGHE

m 109 LLIA

B 1073 ~20%

m 2045 ~30%

N 307 ~40%

m 407 ~50%3

H 5073 ~ 604

m 604558

105 LLA 5
1053 ~20%5 9
2053 ~30%> 6
309 ~40% 3
40457 ~50% 1
505 ~60%7 2
6057 iR 0

=) 26
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XX 4-4 PP RAMEXICHDIEBHORIZHRE BZEHEDHE

m 107 LA

B 1053 ~20%

m 205 ~30%

B 305~ 405

m 405 ~ 5057

B 50453 ~60%

m 60578

1057 LA 6
1053 ~20%) 10
205 ~30%53 5
305 ~4053 3
405 ~50%53 2
505 ~60%53 1
605312 1

& & 28
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RAYH « /PNUEE - EHB TN E RN T, S5l L7 PP ©

HEXENZ T Tho7od,

M*& 45 SR LE-PPOEEDCEERR KREHEDEE

S5kglA

mSkgLlA

B 5kg~ 10kg

m 10kg~ 15kg

B 15kg~ 20kg

B 20kg~ 25kg

m 25kg~ 30kg

= 35kg~ 40kg

m 40kgiB

5kg~10kg

10kg~15kg

15kg~20kg

20kg~25kg

25kg~30kg

35kg~40kg

40kgiB

RPlRr|OlOIO|A[BAIN

op
1]

N
N
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M*&4-6 A LI-PPOEEDCEERR NIEEDSE

m SkgLlA

m Skg~ 10kg

= 10kg~ 15kg

B 15kg~20kg

m 20kg~ 25kg

® 25kg~30kg

= 35kg ~ 40kg

w 40kgiB

5kgLAA 1
5kg~10kg 4
10kg~15kg 13
15kg~20kg 4
20kg~25kg 2
25kg~30kg 2
35kg~40kg 1
40kg#E 0

& F 27
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K& 47 HAL-PPOEEORERKRRE EBEHEDEHE

m SkgblA

m Skg~ 10kg

m 10kg~ 15kg

B 15kg~ 20kg

m 20kg~ 25kg

m 25kg~ 30kg

= 35kg~ 40kg

= 40kgiB

5kgLAA 2
5kg~10kg 10
10kg~15kg 10
15kg~20kg 3
20kg~25kg 2
25kg~30kg 0
35kg~40kg 1
40kg#E 0

a8 F 28
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NHE D ATEFIZZ I EDD SRR, 71 v R4 R a2 Y
ALT=D . L TR T DN DD 755, b b L
NSEDDOTHFTE LD, KERBEIZ/2 D,

- EREERRE LT, EFICEEOH S Z ETEEEWET, PP EMH

IHNEFEZHEHINTETWDLH, VT A 7L TWHnRiTiE
ROIRNERNWET, 722l A%FELLTEMALTW DL
KRNI KHBREZE LIS TE RO TIEZRWTL X 9202 /NS
EFITL RV IS THTERWREIZH D £9, BlA TR > Th,
U OBEEZH 1ENIC LT, [FEMe EOREZ T THEH IR L,
HIVUXSMEFTITIHTL 2007 L EWET,

RO =Dy ARV DY | FRFENEFHNT, BB
DONRETT, KR \E DD, OV FIN2 W EEDT-J7)
LW TIL?

AEXDHT LWERIL LT, SR E L D KERED N, LT <
KO 4L 720, RTONEVIZ, eV R 74— @
KOFEARTUDODITFNEVERS D,

AR ERANR—2 (BZF) DAV DOT, HEf AV HRTL
HELTCHLLRDEMMND,

<D THE 1T EEIRL TH SRV EXRR L ERuy,

@ Sy —HEBOBERBRNAEET. EYMEILEEATEDZIA—S 1Tk,
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HEIETHY, #HHCTII# T XV EBHEDORIEN Dol Z LR
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K ARIZED fHA TWAFER B L0 o 77,

LT T AF v 7 FRH T AEDBIPLIRIL >
BIEDHST=FHEFTO B, FYENEILEZIT> T\ ehoslz, RN
AR FEETIZBNT, YI7RXAF v 7HSOHT T AEOY YA 7 VIEHED
EATWRWZ ERH LN RoT, —FH, TTRAF v 7T T AHD
[FIN & FERRAIICAT > TV D FRER O H Y. AR 18 N b DS I AF v I %
VA7V L TnDENIRIELH ST,

LT TAF o VHRHT T ZAFD Y A 7 NWTBIT HE>
BKHZVRREIL. [5IELROBEHAE] Tholz, Hit\ T, [EIHEf o
fESr ) TR NBEW7eRE] 72 ERZEF b Tz,

T — FREORER., MIERFEETI T, TR F v TESOH T AFED
VA7 NANEFEEAEE SN TELT, VA 7LD dDIFERS A2
LTWDEWNWI T ERDbMholz, LLARNG, BB Y A 7 V% £l
LTWAFEERAZITOND T2, 5lIELR EDOAIERIGEHRD HIVIL,
BUR U A 2V EFE L TR WHZEFIZBWTS, O A ZEd
ZENTELAREMNERH D,

LS%1%. T o — FAER R A S SIS O U CRRIASE AT S B
L TCWABEROBEIEEZITWD, TNODEREINE - #2522 TTF I 2
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5 BEXM - RIEQFRIRER O

51 EXMOFE

ARFEEICBIT2FEEOFMICIB W TIL, IEEEFR oW - INE LT
PP BN T AF v 7 AEREZE~DOGZELORRTHIY E 2o TnDH 2 &
Mo, FRAEEFT OS] « IWENS 7T AF v 7 BAEEE~DEETD
TREEZ IO SR LT 5,

(1) &3 - WMLITHTSHIRX
Grpll s WERIZEB T 5 a X b ik, MEFEFTTOMEREIAFTHD, 22
T A TR EOGHNERICET 7 7 — FiEDOHERICH &SV T,
FRARFIETT T OVEERFE L OV B L7z PP EBEAZLIT O K 9 ITHEB LT,

X% 5-1 PP o Al{ExEME (B4 8]

INI8— REH
KEIE 640 1,177 1,817
INBUER 479 910 1,389
BEEE 391 943 1,334
SO 503 1,010 1,513

&K 52 HBILIE-PPEE [BAL: kg B]

N I8— NEH
KEIE 7.9 9.9 17.8
INEUER 6.6 8.0 14.6
BEEBE 5.0 7.1 12.1
F o 6.5 8.3 14.8
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X 5-1 LV . PP BIHEEICH )L MR, 1,618 B/ B TH 5,
NEE B Z 2,000 H BRI EET S E. 1 b0 OEEa X NI,
UTo LBy s,

X%53 1&8HE-YDPPRAMEXOR

Ve EEaR b+
KEIE 1,817 # 1,017.5 H/&
INBUE 1,389 # 777.8 AI&
BEEHE 1,334 747.0 HIB
o 1,513 # 847.3 A/&

X% 5-2 O\ # 5-3 D5, 1kg 720 DIEE X FRRD BN D,

H% 5-4 1kg H-YD PP DREEDIX

1E8HEYD 1E8HYD 1kg H=Y D
3= PPEE 3=
KEE 1,017.5 H/& 17.8 kg/& 57.2 M/kg
INBUE 777.8 HI& 14.6 kg/& 53.3 F/kg
BEEHE 747.0 A/& 12.1 kg/& 61.7 A/kg
oy 847.3 A& 14.8 kg/& 57.3 M/kg
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(2)

BN - #EcBTFHaX b+

[ - BRI H 1T D =2 A T, RSSO PP 2B U TR ZEE ~
ET D ETICDAND AN (—REET A N) SRS SR - i
%D PP 27T AF v 7 BAEEE~IET HETITND 2 AN (ZKE
aX k) BdD,

< —WHET A R >

[ERENRA ) OE S — BT 4 brEafH LSS, 1 |
o7V 35,000 M5, FRERFFETFTA~EIICAT > T—EZIZHEZ»AD S PP
HElX, 0.8 horThod, 1 H 21 FIUIATS EIRET D L, kg HT2H D
k= 2 MX, 219 M & s, T—RENR] OEINAZ — 2BV THE,
ML 4 PrETCHEMETORMELHERATLIZLICZEY,. 1 BHTEVD
1% 16,000 FICE TR b D, —EICHEAAD D EITED LR,
FERENRAEL ) LAk, 1 H 2 B, EUUATS EIRET D &, 1kg HTZH D
k=2 A NI, 10.0 ME725, ok, AR ORI ANY — Tk, —K
G5 T A NI B TR,

K ZWRHgE T A B>

TREEEICB W T, TRT 10 b UEAEMHEHA L2, 10 R BEOM IS,
1 H®»729 50,000 H72302%, PPE 20mm 7 > % —ICHES TR Y | Hhiik
NN ENRDHI=D, 10 FrHEIZZEDEE 10 hod PP #HAIATeZ L
T&E 5,1 H 1A FERABEIT) LARET D &, 1kg H72 0 OffiE = A MM,
50 & 725,

ek, T—WEHT] KON THEHT ] ORI ST — A28 W TIE, SfRIA
FEAMMOENILIC PP 2805 TR TEEEELZAH LZSHEI1C, Wik
O RX MPRBAETHAREMENH D5, 2O X MIEF ELTWhau,

(3) B - BRI<BITZaXF

R < Bz BIT A a2 2 M, BN E — 12k ->T 2 @hiconrnsbd,
FERENRAY ) e O T—RERR ) I2B W T, B F ITEE L LT
TOVEND D, T AT L2 BB VARG 1kg H72 0 DR -
a2 ME, 25 I TH T,
[ERR | 2RV TCIE, R EERT CIEEZ21T O, MR « Mokl 2 FF>
R ERT 1 ARIC K D RFED DAER DO 1kg H72 0 O 3= 2 M,
15 ThoT,
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(4) EERITEITHERMEDREE

2 F T, RFEEFTORR - WEND T T AT v 7 HAER ~OHE
FTCORTLRRIIDND AARNIOVWTERLTEL, ZNHDOa A KZEEY

INE— RN A L KR S5H DI DI D,

Mz 5-5 BEUR/ANZ—URICEEBLEAEEOIR b [HEA: Fkgl

BEERE | —REHB £HR
2R - REaXR + 57.3 57.3 57.3
— REE 21.9 10.0 —
B - #@E R b
ZREanE 5.0 5.0 5.0
R - o X b 25.0 25.0 15.0
& &t 109.2 97.3 77.3

AEEToO PP BEHEEAMIX, 65 1, kg TH-o7=728, 3 DRI AZ —
TRTUZBWT, BEE LTUIRTFE WV I RIS,

LUt il « IEEa X MBI LTIk, 5%, SRR EETOEE
BRAEZ GO D Z LI Lo TEERR Z M L, BT 2 EERH 5,
DFE D, HEHE ORI SZ — 2B T, 28l - IUEE 2 A N OHI N EDL
THIUE, FEEZBRTZOIRMEH L EEZI LS,
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52 BRIBFQFAIEZIR O

BREZAMTHIBZD R DWW CIE, K3 5-2 [ZHFL L= PP BEEA & & IZHEFED
BEHRE 70— (Vo by X —E - EHIEE) EARFEOV A 77 m—

(PP UH A7) ® CO2HEHEZF L, REFHIZHIT 5 CO2 B HR %
MEE L7z, 7286, CO2 JRHAZIZ DWW TIE, K&K 5-8 D LBV ITHRE LT,

X&5-2 SHAIL-PPEE [Bfi: kg B] (F#H)

NI — NEEM At
REVE 7.9 9.9 17.8
INBYER 6.6 8.0 14.6
BEEEE 5.0 7.1 12.1
F 9 6.5 8.3 14.8

KK 56 BEOBEHHREIO— (PalyS—0NE+EHHRE

albys—
BEENFE
g »

fRAE X T
HEL-PP

KEK57 RKBEZEDUHSA4o)L70— (PP UHAH)L)

R » % » e » BE » ?ﬁ

Rt 7K B

RIASBERFTT
IR&ELf- PP

Mz 5-8 CO2 HIE 3N RREEAL

KA h5¥g & B CO2 [REfL
BE albyS—nig 0.00908kg-CO2/kg**
RE - A — ”
BERN EEXEREMENEITSAFYY) 2.55t-CO2/t*
Bh HEEH |ASRUEIZHSHE 0.469kg-CO2/kg*®
ANIBR DRMF~ R~ k% .
%= PP B4 0.339kg-CO2/kg**
M BE | e ok~ RA~ R A g g

%1 TIREEHE Vol.31 No.7 P94 1995 (HREIEFHR TR 22 FFE 5 1 #0)

X2 REE TEEVDRARBHESET - i - 2K E] http//ghg-santeikohyo.env.go.jp/

%3 RASEA - ERF—K - THER - BAE— [BBEBEREE (ASR) OFRIL - LEBICETE5104 0
YAOLTERAY b EEVERBIRFEMXEE Vol.23 No.b6 pp.264-278 2012

¥4 BHATSRFUIAMDFIAME 2EERTSRAFVIUSA I LIES TBER) JOEL UHEE
(RLy b)) h—FRo Ty v Ty Y FREMERICEAT 2|EE] 2011.06
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X 52 LB, KEEIZBWNT, N 3—0 PP E&EIT 6.5kg A,
N#R O PP &I 8.3kg /B THY ., 1 BHVLEILZ PP O&F
T 14.8kg TH o=, (TNTEHE)

COHEEELEIZENENO 7 — 2B T 5 CO2 HiHER EF 2RI 5 &
PLTFo by s,

WM FEOREHIEE 7 o — (Vo by X — LB 4 BEAI R E)
A= Ly X HERNCE T 5 CO2 PEtt&
14.8kg X (0.00908kg-CO2/kg+2.55kg-CO2/kg) =37.8744kg-CO2
BEHI RS #EIC L 5 PR HIBEI 3
14.8kg X 0.469kg-CO2/kg=6.9412kg-CO2

BAFEEDYVY A 7170 — (PPUY A7)
CAEED CO2 HEHH &
14.8kg X 0.339kg-CO2/kg=5.0172kg-CO2

UEDED iR E2S5FE AT, AFECBTOHMHHBESHE 1 E5HZH O
CO2 HIB R =R T 5 &, (A—B) — C =25.916kg-CO2,/ &L 7e-T-,
EHIC, ZIMBAREETY YA 7L LTz PPlkg H72 0 @ CO2 BBz H: %
EzBHL. 25.916kg-CO2,/ 5 +14.8kg=1.751kg-CO2, kg & b5,
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B 5-5 EURANZ—2RICBELE-AEXOIR M [BA: A kgl (HB5)

BEERE | —REHE E kY

25 - IREa R + 57.3 57.3 57.3
‘ — Rk 21.9 10.0 —
B - B@E3 X b
ZREIE 5.0 5.0 5.0
R - o X b 25.0 25.0 15.0
& &t 109.2 97.3 77.3

RIS B W T B BEN BN S PP 250 L CIET 2 72 DITi,
57.3 M./ kg ODIEEa A BN oTEY, £ BT 4 TRRITHIL,
RFEHIZ2 A Y v MIZRIADZRN, LU, ZOEEa X MoV T,
PR EET OB AL L2 @O TEERFMZFEMT 52 & T, HITE %

ATREMEDS & D

FHESREL LD E, HEHR ] DU A 7 70— BT Aa R M
BHIRWNZ ENDND, TV, SRR ET M - e TR A2 S Z LT,
L« e A R 2265 9 212, —IREENREIZ/ D &) FEN

HDIZHTH D,

LEozZ e, TEHR oV A7 rT7m—%2_X—RL LT, 48] -
INAE 22 2 P OHIBICE Y fHD X, K VRN T T AF > 7 DU YA 7R

AREICR D B R BND,

Stkix, FRIRSEZERTICR L CTohll « IV TR CTOEENE O E ML %
X5 EEHIT, MEERDHETHDPDDERBDERIE - 2162179 Z &N
BETHDH, BlzIX, IEFEETNICK TS PP REA—ZXDMEIL, PP
HHO IR EEZRET HI LIZLD ., RISEREATIER S HETIH T,
AR—ZADOHINERNARRIC b BN, £, 7+—27 V7 %
EoTHITZLEMNTZENTELO, EBIRNEZ b HESIND,

S BT, MW - Wikl O o D2 IR FE R 2 LT Z L b AR OMRE &
LTETOND, BUR, MAEEETICR O TR « B E Sn <
WD — A3 7 nTe | TR oV A 77 m—%28 AN TE 5 kX
FROITN D, A HUIBUZ R - sk (i O & 2 R EFT N HALE, RFHE
TIXEF L L2 Do 7o IR ARSI PP 240 5 TR CHEEES %

FIH LEGEOET A MMIHOWT S, BN AREE 725,
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U T, fRRFEENMEENBEOBAMIE - (EERDMHICORN D IE®R
RUEEIT I,

< BHHFFEFOE & oHilE >

HEIEER - WEE - TIORT v I HEEE R EOMEREEE LD
EHA 2B AR DG 2% T, BEEEZTRD D, RFHENICE > THER
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EOBBEEOHFR TR VRN A 7 VT u—DOHEEY BT,

RN ZERT COMERE - IR IEEANIZONT, EofMh&EEIEHT 5
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REHDOPTEH, FZOREYITERYSL
PFLVI—Y, BYFLIZ L=V,
BIBICRYNSLELTEH KL,
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3. 1 ®&FEH&E
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ST THRY 5.

(2) PPNV FTHRET 5,
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[F &)

Ns— (7Rv k- 1Y7) 20 kg

RF7RERY : #1120 kg
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