


LCA

BDF

NREL
BDF
BDF

LCA

NEDO






Co,

LCA

16 KL/
960 kL/
NREL
NEDO NREL National 10kL/
Renewable Energy Laboratory
NEDO
NREL NEDO

15 Barrel/

24 KL/




BDF

LCA

COo,

BDF

BDF

BDF
BDF

BDF

BDF

10 KL/
300KL/

BDF

BDF

BDF

BDF

BDF

310L/

15 Barrd/
24 kL/

13




80.4 /ha 15% 10
100km 300km
709 /ha 15%
100km 300km
50%
NREL
100km 300km
50%
NEDO
100km 300km
18.8 /ha 10 170 /ha
100km 300km
20km 40km
100km 300km
1.95t- /ha 10%
100km 300km




co,

LCA

Cco,

Energy Balances of OECD countries, Energy Statistics and Balances of non-OECD countries

Argonne National Laboratory
N 49.1MJkg P 11.4MJkg K 5.3 MJkg

236.9 MJ/kg 271.9 MJkg
NaOH
NIRE-LCA ver.3
H14 12
3km/L 75%
H14

0.00135kg-C /t- /km

13
SS




LCA

0.987

1.0
kg-CO,/GJ

Co,
Thermal 0.982
Efficiency 1 '

11
2

@— kg-CO,/GJ
Thermal
Efficiency ¢ 0982

) 11

CO,  ° kg-COJGJ

0.867

8.8
kg-CO,/GJ

0.987

1.0
kg-CO,/GJ

H13
H13

0.953

2.8
kg-CO,/GJ

LCA
Waell to tank
0.994 0.835
Well to tank
04 11.3
kg-CO/GJ kg-CO,/GJ
3
67.1 78.4
kg-CO,/GJ kg-CO,/GJ
Wl to tank
0.994 0.918
Well k
0.4 eI5 ;o tan
68.6 73.9
kg-COJ/GJ kg-CO,/GJ




LCA

[m] ] [m] [m] ]

MJ/GJ

0 200 400 600 800 1,000 1,200 1,400

22
1.000 1,197.6
I Well to Tank 197.6MJ/GJ
20
14
1,000 1,089.3
<+
Well to Tank 89.3MJ/GJ
[m] ] [m] o
C0O2 kg-C0O2/GJ
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
1110 04
H13 Thermal 784
Efficiency 67.1
co,
H13 Well to Tank 11.3kg-C02/GJ
11 10 04
68.6
<>
Well to Tank 5.3kg-C0O2/GJ







(12

CO,

36M Jit-
< NPK
1 80.4t- /ha )
2 68.3t- /ha )

—>
1 2
100km 300km -
0.88MJkm t-
21,500km P
0.068MJkm t-
209km —>
0.67MJ/km t-

LCA

N,O N 3%

12km
2.85MJkKm t

< O,
109.1M J/t-

15%

10



2/2

o o O o
MJ/GJ
0.0 50.0 100.0 150.0 200.0 250.0
i 46.6 19.1 114.3 38.8
I 513 19.1 127.2 “ 206.5
37 1
o o O o o
co2 kg-C02/GJ
0.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
CO
5 L
03 0.3

11



(1/2

CO,
36M J/t-
' NPK
1 70.9t- /ha ) NZO N 3%
2 60.3t- /ha )
> <= 12km
2.85MJkKm t
) < O,
109.1M J/t-
1 2 | 4
100km 300km - 15%
0.88MJkm t-
8,900km ) ———
0.068MJkm t-

0.67MJkm t-



2/2

o o ) o
MJ/GJ

0.0 50.0 100.0 150.0 2000 250.0

64.2 187 512 142.9

37 51
72.0 187 64.2 163.6
37 51
o O o
co2 kg-CO2/GJ
0.0 20 40 6.0 8.0 100 12.0 140 160 180 20.0
105 16.0
CO S
2 L
121 s 18.4
0.3

13



Co,

550 850 kcal/L-
0.02 0.03kWh/L-

130 kcal/L-
0.02kWh /L-

14



11.4 kg-CO,/IG}

co2 15.9 kg-
CO,IGJ- 27.3kg-CO,/G}
2 4 kg-CO,IGJ
[} )
|
175 24 28.9
< 1114
15.9 24 Illlllﬂlﬂﬂlllﬂll 273
18.4 24 lllllﬂﬂlﬂllﬂ 29.8
16.0 24 — 274
|
0.0 5.0 10.0 15.0 20,0 25.0 300 350
co2 kg-CO2/GJ

15



NREL

1/2

g LCA
CO,
CO,
1\ LCA
\L 1 67km
> — 2 134km
50%
3km/L- 12t ot
1,022M J/t-
—> <= . ,
0 6,351 MJit-
1 2 39kg/t-
100km 300km ) 101kg/t-
76kglt-
0.88M Jit- km CsL >
209km
e ( 1
0.67MJkm t-

16



NREL

2/2

o o O o
MJ/GJ
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1,000.0
0.0 6.5
51
0.0 19.5
A Al 772.3
51
o o o o
co2 kg-C02/GJ
0.0 5.0 10.0 15.0 200 25.0 300 35.0 40.0
0.0 04
2.5 7.0 10.3
CO,
0.0
35.2
51 o 1.3
0.

17



NEDO 1/2

. LCA
CO,

co,

1\ LCA

\L 1 67km
L p _ 2 134km

50%
3kmiL- 12t ot
> == 1 2
0 3,038 MJt-
103kg/t- 11 kg/t-
1 2 103kg/t-
100km 300km > NaOH 23kg/t-
csL
0.88MJt- km
>
209km

0.67MJkm t-



NEDO

2/2

[m] ] [m] [m] o
MJ/GJ
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1,000.0
00 6.5
40.4 80.0
$8.0 5.1
0.0 195
56.0 204.8 375.5
51
[m] o m] ]
C02 kg-C0O2/GJ
0.0 50 10.0 15.0 20.0 25.0 30.0 35.0 40.0
0.0 04
1.9 74 10.1
2 0.3
0.0
3.8 17.7 1'3 23 . l
03

19



BDF 1/2

co,
/ha N P205 K20
FAO 28:17:55
1 18.8t/ha- N,O N 3%
2 17.0tha 10
—> <= 10km
2.85MJit- km
<= G
—»
. 20%
o 825M Jt-BDF
t_
BDF S 104kg/t-BDF
4
BDF
1 2
100km 300km N BDE

0.67MJt-BDF km

5,000km
0.05MIKkM LBDF ety
—»| BDF

209km

0.67MJkm t-




BDF 2/2

o o o O o
MJ/GJ
50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0
41
68.5 1345 20.9 231.9
38
41
75.8 1345 30.5 248.7
38
o o O o D
co2 kg-C0O2/GJ
0.0 50 10.0 15.0 20.0 25.0
0.3 15
114 il 20.6
2 03
0.3 2.1
12.6 71 22.4
0.3




BDF

1/2

BDF LCA
co,
W\ co, LCA
\L 1 20km
—> < 2 40km
0.88MJt-
4 4,179.8M Jt-BDF
124kg/t-BDF I > BDF
BDF
1 2
100km 300km BDF
0.88MJt-BDF km e
209km
0.67MJ/km t-

N

km

22



BDF

2/2

[ui a O a
MJI/GJ
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

0.0 4.8

363.1 373.9

09
5.0
0.0 14.3
363.1 384.4
19 5.0
a O O
co2 kg-CO2/GJ
0.0 50 10.0 15.0 20.0 25.0 30.0 35.0
0.0 03
27.9 28.7
CoO
2 L
00 10
29.4
279
0.1 0.3

23



BDF

1/2

BDF

100km

"

CO,

<=

1 1l.4t/ha
2 1.26t/ha 10%

—> <=

BDF

190M Jit-

N:10kg/ha P:16kg/ha K:10kg/ha

10km

LCA
5MJt-
N,O N 3%
2.85MJt-  km

0.4MJt-

<=== 20km
0.88M J/t-

o <=
2
300km 40%
0.67MJ/t-BDF km
—>
4,179.8M Jt-BDF
124kg/t-BDF » BDF
BDF
1 2
100km 300km
0.88MJt-BDF km —
209km
0.67MJ/km t-

km

BDF

24



BDF

2/2

o o o o
MJ/GJ
0.0 100.0 200.0 300.0 4000 500.0 600.0
31 48
461.1
84.4 3639
50
34 143
914 363.9 4rn.a
5.0
o o O o
co2 kg-C0O2/GJ
0.0 50 10.0 15.0 20.0 25.0 30.0 350 40.0 450 50.0
0.2 oB
118 28.0 40.6
03
co, |
0.2 10
42.4
03

25






7%

65%

LCA
LCA

MJ/GJ)

1GJ

2,500
2,000
1,500
1,000

500

+a

O Well to Tank @ Tank to Wheel

| |
/ 1 LCA

§ Well to Tank:

:
I I
I

Tank to Wheel:

27



CO,

LCA
CO,
CO, 13% 45%
+0l @ Well to Tank [ Tank to Wheel
co
= 140 2
2 120
o
S 100
g % 2
60 ‘ ‘
o
O L

@9) Well to Tank:

Tank to Wheel:

Co,
LCA

1 LCA

NREL NEDO

28



BDF

9%

LCA BDF

LCA
44%

MJ/GJ)

O Well to Tank @ Tank to Wheel

+a

2,500

2,000

1,500 [

1,000

500 |

1 LCA

NREL NEDO

Well to Tank:

55‘ 55( Tank to Wheel:

29



CO, BDF

LCA
CO,
Co, 28% 57%

BDF

140 r
120
100

kg-CO2/GJ)
o OO
o O

CO2
NS
o o

O Well to Tank [ Tank to Wheel

Well to Tank:

<§5< ég Tank to Wheel:

Cco,
LCA
1 LCA
NREL NEDO
BDF Cco,

BDF



100

80

60

40

20

100

31



BDF

20

40

60

80

100

100

32



—~ . —~ A~ ~

N ~

)

(

)

(



