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Summary

1. Business Purpose

Film materials used for food packaging can achieve multiple functions such as
airtightness, pinhole resistance, and heat resistance by laminating materials
with different properties, making them indispensable. However, from an
environmental perspective, laminated films are difficult to separate by
material, leading to the problem of disposability.

Gunze Corporation manufactures plastic films in which multiple materials are
laminated into a single layer using co-extrusion. However, an issue has
arisen where the waste materials generated during the manufacturing process
cannot be recycled. To address this, the company aims to develop a separation
technology for laminated films, first realizing the recycling of in-house
waste and eventually expanding to post-consumer recycling (PCR) in the
future.

Specifically, the project seeks to clarify the recovery process for nylon
(NY) resin and polyester (PET) resin from NY/PET laminated films and to
demonstrate that film production using the recovered NY resin is feasible.
Furthermore, based on this knowledge, the project will explore the recovery
of NY resin and polyolefin (PO) resin from NY/printing layer/PO laminated
films and verify that film production using the recovered NY resin is
possible. Additionally, by proving that the solvents required for the
recovery process can be reused, the ultimate goal is to propose a
commercially sustainable recycling model.

2. Business Activities and Results for This Fiscal Year

(1) Examination of Reuse Methods for NY/PET Laminated Films

Using the heterogeneous separation pilot equipment installed in our facility,
we identified the optimal conditions for recovering dissolved NY resin. The
molecular weight and purity of the recovered NY resin were measured under
various conditions, and an assessment of resin degradation confirmed that the
recovered material had not significantly deteriorated.

Distillation of used solvents was conducted to explore methods for obtaining
regenerated solvents, and the necessary conditions to achieve the required
purity were successfully determined.

Films were produced using the recovered NY resin. While there were no issues
with the physical properties when formed as a standalone film, yellowing of



the film was identified as a challenge. Additionally, when a small amount of
recovered NY resin was added to our existing film at levels up to 8%, the
yellowing issue persisted, but no significant physical property issues were
observed.

(2) Examination of Separation Methods for NY/Printing Layer/PO Laminated
Films

Using the heterogeneous separation pilot equipment installed in our facility,
we identified the optimal conditions for recovering dissolved NY resin. The
molecular weight and purity of the recovered NY resin were measured under
various conditions, and an assessment of resin degradation confirmed that the
recovered material had not significantly deteriorated.

Additionally, conditions for recovering PO resin at a laboratory scale were
identified, and the molecular weight, purity, and degradation level of the
recovered PO resin were evaluated.

(3) Verification and Evaluation of LCA

LCA was verified and evaluated internally by referring to the procedures of
1SO 14040, through goal setting, analysis, and examination of results.

It was determined that under the current method, GHG emissions significantly
exceed the baseline, necessitating a review of the recovery process. In
particular, input concentration, solvent procurement, CO. emissions related
to purification, and overall costs were identified as major influencing
factors.

3. Future Initiatives

This project is planned as a three-year initiative. In the first year, the
focus is on establishing the fundamental technologies of this process. The
second year will focus on examining and implementing improvement measures to
address identified challenges, while the final year will propose an
implementation model for the process.

To further develop a commercially viable model next year, additional
considerations will be given to process improvements, including continuous
processing methods and solvent-free approaches, to reduce CO, emissions and
processing costs.
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CAS sp "2
(cal/cm)“? /500 mL
57-55-6 12.6 2,100
108-32-7 13.3 6,250
67-68-5 14.5 11,200
107-21-1 14.6 1,710
100-51-6 12.1 2,650
*1 NY Sp 13.6(cal/cm)*?
*2 5
NY/PET
NY
50 mL 170
300 rpm 20
NY/PET
NY 2 4
6 8 10
10 PET 120
300 rpm 50mL 5
110 6
. 22 NY 4 NY
NY 8
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20 4% 6% 8% 10%
() 170 170 170 170 170
(nin) 10 10 10 10 10
() 120 120 120 120 120
" % 100 100 100 100 100
() 120 120 120 120 120
"2 % 90.2 89.9 86.3 85.8 83.1
*1
50ml 50ml 100% 50l 100ml 200%
*2
W=  NY / NY/PET NY  )*100
95
90
=
85 I
80
2 4 6 8 10
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No. 1 2
() 170 170
(min) 10 30
() 120 120
*1 % 100 100
() 120 120
2 % 89.2 90.1
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*1

1t 2
A 100% 40% PG
B 80 60
C 2% 6%
D 170 130
.8 L8
A B |Ax<B| C |AxC|BxC| D
No. | 1 2 3 4 5 6 7
1 1 1 1 1 1 1 1 | A1B1CID1
No. 2 1 1 1 2 2 2 2 A1B1C2D2
3 1 2 2 1 1 2 2 | A1B2C1D2
4 1 2 2 2 2 1 1 | A1B2C2D1
5 2 1 2 1 2 1 2 | A2B1C1D2
6 2 1 2 2 1 2 1 | A2B1C2D1
7 2 2 1 1 2 2 1 | A2B2C1D1
8 2 2 1 2 1 1 2 | A2B2C2D2
a a
b b b b
Cc C Cc Cc

31




A: B C: D: NY
No.
[*%] [ 1] [*%] [ 1 [*%]
1 100 (50mb) 80 2 (1.59) 170 90.0
2 100 (50mb) 80 6 (4.50) 130 16.4
3 100 (50mb) 60 2 (1.50) 130 29.1
4 100 (50ml) 60 6 (4.50) 170 86.9
5 40 (20ml) 80 2 (1.50) 130 21.9
6 40 (20mD) 80 6 (4.59) 170 82.2
7 40 (2omD) 60 2 (1.50) 170 92.0
8 40 (20ml) 60 6 (4.50) 130 48.4
.10
S ) ' FO
A 60.0 1 60.0 0.7
263.7 1 263.7 3.0
89.1 1 89.1
C 0.1 1 0.1 0.0
Ax<C 131.6 1 131.6 1.5
B>=<C 93.9 1 93.9 1.1
D 6920.6 1 6920.6 77.6
7559.0 7
D FO
NY .10 A
NY
A C 3
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NY .29
11

No. 1 2
190.0 190.0

*1 2.0 2.0
Mpa -0.09 -0.09

1

min 60 60
115.5 120.0

92.6 92.6

83.5 80.0
"2 86.3% 81.5%

110 90

min 60 60

NY/PET NY
)=  NY *(100- ®))/  NY/PET NY
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89 \ — BHODTES OREHE+600 1 g/mL
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1.000000

0.900000
0.800000
0.700000
0.600000 (A) B)
MXDF A A IR E 260.0nmD I H:FE
8 0.500000 (i g/mb)
©
E 0.400000 0 0.124496
Qo
* 0300000 ¥ = 0001158 x + 0.123871 100 0.239988
R? =0.9999
0.200000 200 0.355969
0.100000F 300 0.470369
o aafaas . . . s 400 0.585930
-200 0 200 400 600 800 500 0699304
Concentration (ug/mL)
600 0.822104
1.000000
0.900000
0.800000
0.700000
(A) )
0.600000
MXDF A B F IR E 260.0nmD I E
8 0.500000 (1t g/mL)
5
% 0.400000 0 0.104718
2
< 100 0.223549
0.300000 y =0.001160 x + 0.105874
0.200000 R*=0.9999 200 0.337791
0.100000 300 0.455190
. nnnm4ﬁf) . . , , 400 0.569234
-200 0 200 400 600 800 500 0.683042
Concentration (ug/mL)
600 0.804161

. 33

.12 MXD

A

(®

©

®

MXD
(@ (pg/mL)
(wt%)
Y=0.001158X
0.0121 107
+0.123871 (320)
Y=0.001160X
NY 0.0120 91.3
+0.105874 (270)
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89 91%

. 42 2pass () ()
. 15
1pass 2pass
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. 16
No. 1 2
190.0 190.0
*1 2.0 2.0
Mpa -0.09 -0.09
1 1
min 60 60
115.5 100.0
92.6 92.6
83.5 66.8
2 86.3 22.6
*1 NY/PET NY
*2
h)=( NY *(100- %))/ NY/PET NY )*100
NY
NY/PET
50 mL 130
140 150 160 170
300 rpm 20
NY/PET 1.5¢
10 120
500 rpm 50 mL
110 1
130 32
23 NY PET 150
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150 80
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150-  [REITOJSL]
KA—hERE 1500 T o i
- MEGEE AR—)LRRE FR—IUFESE 528.70min
[C/min] [‘C] [ min ]
20.00 260.0 15 1
0.00 260.0 15 2
- 150.00
1.00~
-0{00
Time [min]
. 73 NY DSC OIT

. 74 DSC :
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. 75 3%

. 75
(
) (
8 NY
4.5 pm N—UNY R
15um 1 6 pm a7 )&

4.5 m N—UNYHHE
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. 18

68

BERAD
(Kvit=)

ik



FRREAD
(Fv1i-) B0
b o)
RO

.79

I[I[l . D

lu‘%

FRO- EMHO—)V AEO-)v
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. 82

70

NY

(

)

(

)



MD 5 cm><TD 10 cm

MD 10 cm><TD 5 cm
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8.5 cm

d

T —

MD

8.5 cm
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MD

MD

10 cm>=<TD

35 cm><TD
MD

10 cm

. 87

36 cm

1000

73

10 cm



T >—ni

« #3%5cem

. 88

74




. 18 1
ref
4%)
% <15 7.8 8.9
% 143.6 138.7
@5 N 5< 9.22 9.99
@5 J 0.5< 0.57 0.63
- 6 1
05
(MD/TD) MPa 170/401 172/278
(MD/TD) % 68747 65733
(MD/TD) GPa 4.0/2.5 3.6/2.5
(
NY 8%

75




.19 2
ref
) 8%)
% <15 4.8 4.9
% 154.9 156.9
@5 N 5< 8.85 9.57
@5 J 0.5< 0.80 1.09
05 ) ' 1
(MD/TD) MPa 218/340 261/335
(MD/TD) % 102/54 109/56
(MD/TD) GPa 4.7/3.3 4.1/3.4
4% 8%
% NY
8 AE
1 AE 0.1 10 AE 0.6
20 .21 1




. 90

.20 1

L a’ b*
ref 93.74 -0.38 4.16
( )

93.8 -0.44 4.24
( 8%)
.21 10

L a’ b*
ref 90.04 0.07 3.04
( )

89.72 -0.05 3.47
( 8%)

8%

77




2.2.NY/ /PE

2.2.1.NY

NY
.9 NY
CPP

NY 15um

FI1fillfe

.22 No.1
No.1

PP PE ) NY

No.2 . 92
PO

78
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*1
*2

*3

.22 NY/ /PO
No. 1 2
190 190
1 wt 0.4 0.6
Mpa -0.09 -0.09
1 1
min 60 60
118.2 120.0
94.8 92.6
77.1 64.5
(@) 100 100
h) 2 2
2 n.d. ™ 76.8
NY
=  NY NY/ /PO NY

NY

)*100



NY

. 93

. 95

NY

. 95

. 9%

81



K1 Ny 74 /L08R

PMMA 85 -1 5 Afi U 7E s S
£— 7 No. Mn Mw Mw/Mn
1 18,558 70,991 3.825
ALL 18,558 70,991 3.825
(#5353 7nfili] (#8853 537 1i]
R 100.000
0.150 i
0100 L 50.000
0.050 I
o'ooc T T lllllll T T III|||| T T I||III| T T lIIlll] T T Illllll T T IIIIIII T T TTTTIT 0'000
1 2 3 4 5 6 7 8
[LogM]
. 94 GPC
PMMARFL 5y - fik 5 A7 1 7E A
v—7 Mn Mw Mw/Mn
1 16,602 60,757 3.660
2 145 149 1.026
ALL 1,596 55,734 34910
[#%5353%51H] (53 5375 1H]
100.000
0.150—
0.100— L
— — 50.000
0.050 L
0.00 B R o T L L e e s R I
1 2 3 4 S 6 7 8
[LogM]
. 95 NY GPC
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NY
MXD MXD

w)
MXD 260nm

uv

83
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1.000

0.900 - 260.0 nm —— 3D +600 1 g/mL
—— T +500 1 g/mL
0.800 - — KD +400 1 g/mL
1 — & +300 1 g/mL
0.700 — 5D +200 1 g/mL
] —#HD+100 1 g/mL
o 0600 - — BB
2 ] 3100~600 1 g/mLIZ.
® ] MXDF4 O O i
< 0.500 -
5 1
0
2 1
< 0400 -
0.300 -
0.200 -
0.100 -
0.000 - e e e e e
200.0 250.0 300.0 350.0 400.0 450.0 500.0
Wavelength (nm)
1.000 |
i 260.0 nm
0.900 —— EEH2+600 ¢ g/mL
] — #¥@+500 ¢ g/mL
0.800 —— B @+400 1 g/mL
] / — #4300 1 g/mL
0.700 - \/ — 5 Q@+200 1 g/mL
] — 2 +100 1 g/mL
» 0600 - — R
2 ] 100~600 1 g/mLIZ..
P ] MXDF 1 02O FRAEEE
2 0.500 -+
5 1
2 ]
2 1
< 0400 |
0.300 -
0.200
0.100 -
0.000 +— — e - p— '
200.0 250.0 300.0 350.0 400.0 450.0 500.0
Wavelength (nm)
. 96 () NY ()

uv
84




1.000000

0.900000 [
0.800000 [
0.700000
0.600000 [
(A) B)
8 0.500000 MXDF B F AR 260.0nm DR FE
8 (ug/mL)
S 0.400000 [ 0 0.032834
o
<
0300000 100 0.151693
0.200000 [ y =0.001141 x + 0.039018 200 0.267804
R? = 0.9991
0.100000 300 0.397182
—6.0880002) \ , , , 400 0.494744
-200 0 200 400 600 800
500 0.605923
Concentration (ug/mL)
600 0.719505
1.000000
0.900000 [
0.800000 [
0.700000 [
0.600000 [
(A) (B)
8 0.500000 | MXDFA O iR EE 260.0nmMD RS
_rE (ug/mL)
§ 0.400000 | y =0.001151 x + 0.225871 0 0.221587
2 R2 = 0.9999 _
0.300000 100 0.343104
0.200000F 200 0.457021
0.100000 [ 300 0.574100
0000000 L L L ' 400 0.689094
-200 0 200 400 600 800
500 0.799579
Concentration (ug/mL)
600 0.914552
.97 ( NY )
. 23 MXD
(A (B®) © (D)
MXD
@ (rg/mL)
(wt%)
Y¥=0.001141X
0.0101 34.2
+0.039018 (100)
Y¥=0.001151X
NY 0.0102 196
+0.225871 (580)
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'H-NMR

MXD

100wt%

H-NMR
. 25 NY MXD
MXD
. 24 MXD
MXD
(wt%)
28
NY 19

1
| 1
D &:1
3
4 5 6 6 5 1
NH—cfi'Z CH,;—NH—C——Cfiz—CH,—CH,—CH,—C Nsi D
Il o} 17
2 2 ) D
1

M * 1S (1,4-BTMSB-d,)
-
2
¥
T
2 | n ©
82 o I %ﬁ =
i
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

10.574

S
9.360 —
11.340

. 98 'H NMR
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4 3 4
NH—CH, CH,—NH
{ 1
1

—C——CHz—CH,—CH,—CH,—¢C

[ 1
D &:1
5 6 6 5 |
I § 1A D
o I b

M ’ IS (1,4-BTMSB-d,)
)y a
3 ;
%%? E N %g %MJ ’ I
s % 4 # F T @ § 1
. 99 NY H NMR
GC/MS 66
6 66 MXD
. 25
(Wth)*1
NY
PE 4.9 (<0.1)
PP 57.2 (<0.1)
PMMA <0.1 <0.1
PET 2.0 2.0
Ny6 24.4 71.4
Ny66 11.5 26.7
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80 (x10,000,000)
- JTic

.
S @ F4 OUBE (YA D ILIIEE) SRR

Capro(N-6)

7.0 7

6.5 ]

6.0 ]

55

50 7

45 A

4.0 1

3.5 7

3.0 7

CP(N-66)

25 7]

MMA(PMMA)

20 7

BP(PET)

NY 2.1.3
NY

88



. 101 NY

89



NY

. ‘g" A apn‘,n ;!JO..;‘-J

" NY
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NY

NY/ /PO NY

NY NY

230

A (JE)

N

90
80
70
60
50
40
30
20
10

0.01 0.1 1 10 100
J5 % (Hz)

—— /N— PN —e— 1A 7 JLPA

. 104 NY NY 230
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L2 ()

N

90
80
70
60
50
40
30
20
10

0. 01 0.1 1 10 100
JABE (Hz)

~—/X—T PN —o=UHAJ/PA

. 105 NY NY 245

— 50

x

“\\

90
80
70
60

40
30
20
10

0. 01 0.1 1 10 100
JEEE (Hz)

—— — PN —e— VYA 7 JLPA

. 106 NY NY 260
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DSC NY NY 208 218 230
NY/PET
NY MXD
NY 443/9 NY 36J/9
IN—UNY
2
1
0
-1 #E -44.02)/g
—~ ¥
fE/_Z
3 3 228.06°C
= 208.09°C
-4
-5
-6 217.66°C
5
60 80 100 120 140 160 180 200 220 240 260 280
IK¢fi (min)
. 107 NY  DSC
Y%A 7 NY
2
1
0
1 E -35.67)/g
%—2
2 -3 232.17°C
T 208.9°C
-5
217.92°C
-6
-7
60 80 100 120 140 160 180 200 220 240 260 280

FER (min)

. 108 NY  DSC
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NY NY
NY/PET NY NY/ /PO
NY NY
DSC Temp
mW (o]
0.78min
0.77mW [\ + 250.00
.‘\\
50 \
1.50~
0.35mW \\
N B
- 200.00
1.00- . 022min
s e 20.73min
[BEITOSSL]
A8—~RE 1500
MEEE A —ILFRE FR—IUREE AR
[C/min] [C] [ min ]
20.00 260.0 15 1
0.00 260.0 15 2
0.50-
— 150.00
—0{00
Time [min]
. 109 NY DSC OIT

94



Temp
[¢]

DSC
mW
1.03min
0.77mW /[
[ \ - 250.00
1.50- 0.54mW,
|
|
]
|
|
|
| 0.28min - 200.00
¢ 2072min
(REITOYSL]
RE—NRE 1500
MEEE AR —ILNRE R—ILREER AR
[C/min] (ol | [ min ]
20.00 260.0 15 1
0.00 260.0 15 2
0.50-
< 15000
0,00
Time [min]
. 110 NY DSC OIT
. 111 DSC NY NY
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2.2.2.P0

NY PP/PE
PO PO
PO SP
3 PO
2
3 4 PE 7.7 8.4
3 PRTR
. 26
1/2
(cal/cm)
8.9 500ml 5,400
7.9 500ml 6,700
2- 7.8 500ml 10,300
8.0 25ml 4,200
(n 8.2 25ml 29,700
8.2 500ml 5,670
() 8.4 5009 18,200

96



.27

. 27
117 117
min 30 30
wt% 2 2
PO " % 81.6 82.5
2 % 100 100
Mw 397,000 396,000 411,000
Mw/Mn 5.5 5.4 5.7
110 110
h 1 1
PO
*1
)=( PO / NY/ /PO PO )*100
*2
’
; . ;;’
il $
i N
. 112 PO

97




PO

. 113 . 114
115 PP PE
. 28 . 29
t -7 No Mn Mw Mw/Mn
1 72,209 411,485 5.699
ALL 72,209 411,485 5.699
(W 5y 53 W dm) (‘lgz,’oﬂo‘-]
2 3 [ 7
[LogM)
. 113 PO
t -/ No Mn Mw Mw/Mn
1 72,004 396,684 5.509
ALL 72,004 396,684 5.509
(5 53 ] W&.&?‘J
£3 3 3 7 00
(Loam)
. 114 PO ( )



t -/ No Mn Mw Mw/Mn
1 73,446 396,462 5.398
ALL 73,446 396,462 5.398
. 115 PO (
. 28 GC/MS
(wth)™
( )
PE 4.9 6.6 8.2
PP 57.2 93.4 91.8
PMMA <0.1 (<0.1) (<0.1)
PET 2.0 (<0.1) (<0.1)
Ny6 24.4 (<0.1) (<0.1)
Ny66 11.5 (<0.1) (<0.1)
*1 100wt%
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. 29 PE

PP

(wth)

PE

4.9

6.6 8.2

PP

57.2

93.4 91.8

PE PP

*1

12

14 11

*1 PE PP

5.5 1

5.0 7

45 7]

40 7

35 1

3.0 1

25 7]

20 1

0.5 7

0.0

(x10000 000)

PP

/PE

TIC

MMA(PMMA)

C9(PP)

WRMLJ ﬂM

Capro(N-6)

BP(PET)

- C21(PE)

@ Ny/PE/PPT 4 JLL HEEHEY

J»Lu Ma \JJuL ULLNMLN Y S

100

I7 5 20A0 22.5

GC/MS

25A0




70 (x10,000,000)
~TIC

6.5 7

CI(PP)

(2 EMRHEHEEPE - PP EEEIEY
6.0 ]

5.5 1
5.0 7
45 7]
40 7
3.5 1
3.0 7
25 7]

20 7

7 . T
25 5.0 75 150 200 5.

. 117 PO ( ) GC/NS

———— C21(PE)

85 (x10,000.000)
= TIC
8.0 7

75 1 Q) EURIESPE - PP EEEMEY

C9(PP)

7.0 7
6.5 1
6.0 7
5.5 7
5.0 1
45 7
40 7
3.5 7
3.0 1
25

20 1

———— C21(PE)

1.5 1
1.0

. b UJhm s

00 —->-"+—7-"r—+ """+ 17— [
25 5.0 15 10.0 125 15.0 17.5 200 225 250

. 118 PO ( ) GC/MS

101



5,400

6,700

NY

. 4

102

2.5

500ml

. 22

PO

NY
2,100

PO

PO
500ml
NY



2.3.LCA
2.3.1.
LCA

NY/PET

NY/PET
NY

NY/ /PE
NY
NY/ /PE
PE

Cco2

co2

2.3.2.
2.3.2.1.

NY/PET

NY/PET

NY/PET

€02

NY

NY

NY

PE

co2

NY

NY

103

NY

Co2
LCA

NY



2.3.2.2.
LCA

119 . 120

104



<JLp1> )

Ry 9779y FF—%

yIliy il

v

-

. 119

105




<RH> _ - _ —
IRE e THTIIIVETF—% Ny 5559y FF—4

i

v

v

v

\ J J | J
Y / |l
A
[ |
-» g >
7y
>
L |
| J J | J
Y | |

. 120

106




2.3.3.

€02
2.3.3.1.
NY/PE 5,000t/
NY EVOH
PET PE 2022
€02
2022
€02
5,000 7/
2022
€02
2023 415
CFP 50 50%
€02
91

107



€02

€02

2.7W
€02

. 30

98
121

10

NY

CHL 9:00 13:42

13:42 17:00
CH2 9:00 14:36

——CH1 ——CH2

14:37 17:00

Q0T
80~

| oty

8591
8791
8€:9T
8¢9T
8T:9T
80:9T

CH1

8G'GT
87:GT

8EST

8¢GT
8T:GT
80:GT
8SvT
8yl

8EwT

CH1

8¢l
8TvT
80T
8G€T
8Y:ET

CH

j_\wm“a T
8CET

8TET
80€T
8G¢T
8¢l
8€CT
8¢el
81T
80CT
8G'TT
8y'1T
8eTT
8¢l
8T:TT
80'TT
85:0T
87 0T

CH1

8¢€07T
8¢0T
8T:0T
80:0T
85'6

T
=)

100

90

80

70

60

50

[v]

80%

><~/3%

>

[kw]

0.503

[kw]

2.201

[kw]

2.536

[kw]

0.903

[kw]

26.640

5.739

[kw]

3.824

3.824

121

108



.30

R6

1.

115

kg/L

2742

3/ (kg

190

54

L/

2.7

PA

75

2.17

kg/

240

.824

kw

19.

040

kw

179

kw

~

.649

kw

w
N

.693

kw

.063

kwh/kg

.824

kw

.739

kw

.600

kw

.201

kw

.903

kw

.503

kw

O (oo |NMNM|INJOT]|W|O

.275

kw

N
[

.046

kw

©

.699

kwh/kg

©

.761

kwh/kg

NY

95

75

109

NY

NY

NY

2022



100

Cco2
93
Cc02
.31
170 170
min 10 10
witd 2 2
% 92.5 87.8
*
% 100 100
110 110
h 1 1
*1
h)=( NY / NY/PET NY )*100
NY
NY 75
.32 Cc02
50 50

110




.32

15

L/

lpass

/pass

1.115kg/L

8.36

kg

7.5

kg

0.044

KiW/kg

0.652

kiW/kg

0.062

KiW/kg

0.267

kiW/kg

1.2

lpass

6.263

kWh

2pass

3.300

kWh

0.75

kw

3.7

kw

0.8

0.7

1pass

3.894

kWh

lpass

3.894

kWh

17.350

kWh

8.363

kg

2.075

kiWh/kg

€02

111

93




2.3.3.2.

CFP 2023
5 . 33
.33

/ IDEAV2.3 6

/ IDEAV2.3 EVOH

/ IDEAV2.3

/ IDEAV2.3

/ IDEAV2.3

IDEAV2.3
2023
2023
2023
2023
DB_V3-4
IDEAV2.3
DB_V3-4
2.3.4.
02 NY/PE 5,000t
415t . 34 . 122
02
c02
c02

112




. 34 R6 CO2
co2 co2
® (t-c02/ ) ) (t-Cc02/ )
NY 4,061.3 | 19,392.5 | NY 3,797. 18,133.3
1,353.8 3,671.2 1,353. 3,671.2
134.8 128.2
718. 1,191.1
23,198.5 23,123.9
NY 4,061.3 291.7 | NY 3,797. 2712.7
1,353.8 176.7 1,353. 176.7
1,113.2 1,059.0
1,581.7 1,508.5
5,415.0 6,771.7 5,415. 6,771.7
377. 34.4
370. 1567.7
10, 268. 9,242.0
10,844.1
415.0 19.6 151. 7.1
415.0 557.3 37. 50.2
7. 1.0
106. 14.5
718. 2,022.8
576.9 2,095.6
32,128.8 44,3438
-12,215.0
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50.0

45.0

|

VI

z

|
© o 9o o o 9 9o 9o 9
o .nun o ’,n»’$m o ’n o m;nw o
<SS oo o N N+ -

[co01 1] Z02

NY

CO2

. 122 R6

NY

NY

NY

54
2.7TW

114



124

NY

NY

NY

. 35

sw
NY 5
98

115

. 36

. 37

. 123

. 124

. 125
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. 124

117



.35

1.

115

kg/L

2742

3/ (kg

190

54

L/

PA

75

4.01

kg/

240

.824

kw

19.

040

kw

179

kw

~

.649

kw

w
N

.693

kw

.034

kwh/kg

.824

kw

.739

kw

.600

kw

.201

kw

.903

kw

.503

kw

O (oo |NMNM|INJOT]|W|O

.508

kw

N
[

.279

kw

ol

.307

kwh/kg

ol

.341

kwh/kg
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. 36

7.5

L/

lpass

/pass

1.115kg/L

8.36

kg

kg

0.044

kiW/kg

0.652

KiW/kg

0.062

kiW/kg

0.267

KiW/kg

1.2

1pass

0.000

kWh

2pass

3.300

kWh

0.75

kw

3.7

kw

0.8

0.7

lpass

0.000

kWh

1pass

3.894

kWh

7.194

kWh

41.813

kg

0.172

kih/kg
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.37

CO2

co2 co2
® (t-C02/ ) ® (t-C02/ )

NY 4,061.3 | 19,392.5 | NY 3,797. 18,133.3
1,353.8 3,671.2 1,353. 3,671.2

134.8 128.2

111. 184.2

23,198.5 22,117.0

NY 4,061.3 291.7 | NY 3,797. 272.7
1,353.8 176.7 1,353. 176.7

1,113.2 1,059.0

1,581.7 1,508.5

5,415.0 6,771.7 5,415. 6,771.7

377. 34.4

370. 857.5

5,557. 416.8

1,308.7

415.0 19.6 151. 7.1

415.0 557.3 37. 50.2

7. 1.0

106. 14.5

111. 312.7

576.9 385.5

32,128.8 32,091.4

- 37.4
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50.0

45.0

40.0

5
30.0
25.0

[coo1 1

© 9o o o o
o o o Lo o
N — —

[40)e)

mNY

NY

COo2

. 125

Co2

1kg/L

0.2kg/L

75

NY

NY

NY

20

121



€02

. 126

122

NY



NY

A4

v

A 4
A 4

v

.>
-
-

A 4

A 4

B et L EEE TR 3

B e S T

. 126

123



NY

PET

NY

NY

PO
NY

NY/

PET/NY
80%

34.2% 2.9%

NY/
NY

/PO

NY

100%

/PO

PO

124

90%

AE

PET/NY

NY

98%

8%

0.1
10%

100%

NY

NY

170

97.3%

PO

DSC

NY

NY



€02

+12,215.0t-C02

NY (2.0-5.0wt )
NY 5 98
37.4t-C02
. 38 2021 Q4
(MR)NY 450 700 /kg ®
2,459 /kg
535 /kg
. 38
( ) )
( ) | ( )
508 61 1,008 109 1 /1
(
) 1 /5
556 278 213 116 2. 7wt
( 5.0wth
)
10,805 5,403 338 169
1,733 208 854 133 93%
578 5 46 7 98%
14,179 5,955 2,459 535 | MR-NY 450
700 /kg ®
€02 12,215t-C02/
2
a.
NY/PET NY PET

125




NY/PET
NY
PET NY

NY PET

. 127 TRV ( )

HEFPHE

—e

NYIA RV IR

‘Ap
B KU
PET 7 4 /L A
A

. 128

126



CO;

. 129
60
60
.39
170 170
min 10 10
witd 2 2
* % 92.5 89.5
% 100 0
110 110
h 1 1
*1
)=( NY / NY/PET NY )*100

127




. 40

128



. 40

7 8
No.
4-6 7-9 10-12 1-3 4-6 7-9 10-12 1-3

1 NY

NY/PET
2 PET
3 NY/ /PE NY
4

NY/PET NY
5
6 LCA
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1
2024

2 HP (https://www.dalton.co. jp/company/)

3 HP (https://nagato.co.|p/)

4 FDA 21CFRx184.1666

5 ( ) HP ( https://labchem-
wako.fujifilm.com/jp/index.html)

6 HP https://www.kobelco-eco.co. jp/

7 HP https://labchem-
wako.fujifilm.com/jp/index.html

8 2022 (2022)

9 HP (https://www.tomo-e.co.jp/machinery/)
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