
13 
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1 MFCA

(1)MFCA

21 MFCA
MFCA

MFCA 1 5
5 5

1 •
• MFCA
•
•

2 •
•
•
•

3 MFCA • MFCA
• MFCA

4 •

5 •
• MFCA
•

6 •

7 • MFCA
•

(2)

MFCA
MFCA MFCA MFCA

MFCA MFCA
MFCA
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(3)

13
MFCA MFCA 

MFCA
2

MFCA

3

A
MFCA

4

MFCA
5

MFCA

6

MFCA

7

MFCA

8

MFCA
9

MFCA

10

JFE

MFCA

11

MFCA

12

MFCA

13

MFCA
14

MFCA

15
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(4) 13 MFCA

2 3 15 13 MFCA

MFCA

QC Quantity Center
MC Materiarl Cost
SC System Cost
EC Energy Cost
WMC Waste Management Cost
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2 MFCA

MFCA

(1)

MFCA
MFCA

12

MFCA MFCA MFCA

MFCA MFCA MFCA
1

5
MFCA

(2)

MFCA
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MFCA

1
3

(3)

1
MFCA

MFCA

MFCA

MFCA
MFCA
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(1)

13

(2)

1
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3 MFCA

20 
2,853 8,750
216,690 2008
11,037

URL http://www.sanden.co.jp/ 

7-2
58
10

MFCA

3 1
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7

 3.1
 2.8

 1.3
7.2

2,137 4,113 2008
3 1 14,959

2,137
7

4,113
7

28,791

14,959

•

14

3 2 3 2 2
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2 MFCA

(3)MFCA

14

MFCA MFCA
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(4)MFCA

MFCA
3 2 MFCA

3 2
MFCA

MFCA

MFCA

2

1
MFCA

MFCA

MFCA

MFCA

MFCA CO2

MFCA
CO2

(5)

MFCA

(4) MFCA 1
1
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1

MFCA

(4) MFCA (4) 1

(6)MFCA

MFCA

1) Input/Output

3 2 A B

A 1 165kg 13.5kg
165kg 13.5kg 165kg 13.5kg

2)MFCA MFCA CO2

3 3
MFCA



25 

MFCA

1) Input/Output

2008 1 2,137
4,113

1 7
3

4,113 2,137
3 4

3 4 4,113
2,137

1,976
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2)MFCA MFCA CO2

3 5 3 6 MFCA 3 5
2,137 4,113

MFCA
3 6 2,137

3
MFCA

3 5 3 6 2,137

6,411 4,957

3 7 3 8 MFCA CO2

3 7 2,137 4,113
MFCA

CO2
3 8 2,137

3
MFCA CO2

3 7 3 8 12,220 CO2
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3
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3

 (7)

MFCA

CO2

(8)

3 9 3 10 3 6
3 9 3 10

12,822
8,436 24,440 CO2

3R



29 

6

6

(9)

MFCA

MFCA
MFCA

2 MFCA
MFCA
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4 MFCA

4

(1)

A MFCA

A 10

(2)

MFCA
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A)

B)

C)

1. 1 20,000
• 15,000 20,000 20,000 25,000 1

2. 90 2 1
1 20kg 40kg 1

(3)MFCA

MFCA

MFCA

MFCA
3
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(4)MFCA

MFCA

(5)

25
7

2009 7 10 7 16 7

POS

(6)MFCA

Input/Output

7 4 2
7 345 301 35

310 9
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1

MFCA

3
12

(7)

16 3
4 4

1 3 1 2 3
7 11 7 12 1 2 2 3

7 13 14 2 2
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1 20,000 1 400,000
50 60

1 1
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1 2 1 2

1 2 1

2

2

CO 1 CO 4 6

7 35 1,825
CO2

CO2

CO2 267 26
2

CO2 74g 267g 28% 7 CO2 2.6kg
135kg

1 20,000
1 100 200
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1 200 1 14.8kg 5,402kg CO2

MFCA

POS

MFCA 1
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5 MFCA
MFCA

(1)

SCSS(Syunzai 
Circulation System Service)

MFCA

6-7
4,400

URL http://www.syunzai.com/ 

(2)MFCA

SCSS
MFCA

5 1
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SCSS

SCSS

SCSS

Syunzai Circulation System Service
SCSS

1. SCSS
2. SCSS
3. SCSS
4.
5.

10,000 2
10

10,000
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(4)MFCA

MFCA MFCA

SCSS

SCSS MFCA

(5)MFCA

MFCA

SCSS

SCSS

MFCA

(6)

1 MFCA
1

SCSS

MFCA
1,650kg

10%
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(7)MFCA

MFCA 5 4

SCSS

SCSS MFCA 5 5 5 6

SCSS 

SCSS

20
5kg
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SCSS

(8)

MFCA

1)
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2)

3)

-18 -24
-18 1

(9)

1)

2)

5 1

100×450 100×350 100×300 
 10  8  7

2008 4 2009 3 40,000
100 350 70% 100 300 30%

40,000 10 40,000 8 70% 40,000 7 30% 92,000
15%

3)

-18
-24

24
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10.0kW

-21
9.2kW

3

1 10.0 9.2 24 365 7,008kWh

1kWh 20 140,000 /

SCSS

SCSS

5 6

10%

SCSS

MFCA

4
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SCSS

SCSS
2

SCSS 2

(10)

SCSS

MFCA
MFCA

MFCA
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6 MFCA
MFCA

(1)

MFCA

90 
100
11 4600 18
1,000

URL http://www.ichinoyu.co.jp/  

1) /  : 24 100
90 

2) /  : 19 60
 : 120 

3) /  : 10 40
 : 817 

4) /  : 21 61
 : 160-51

5) /  : 14 55
 : 1246-125 

6) /  : 10 49
 : 1320-298 

7) /  : 20 76
 : 54-1

8) /  : 22 68
 : 940-2
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(2)MFCA

MFCA

MFCA

6 1

6 2

6 3 6 4

1)

2)



47 

3)

1)

2)

3)
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(3)MFCA

MFCA

(4) MFCA

(5)

1
8

(6)MFCA

6 1
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6 2

5 5
5

(7)

1 50
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20 1,000 20
1 50

60 1.2

6 3

 50  50  50
 65  70  60

1

MFCA 6 4

9,237 9,169
67
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6 2

5 1,322

(8)

A.

1)

MFCA

2)
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3)

MFCA

B.

1)

2)

3)

 0.35  1

1 3

C

1)
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2)

20

1
10 6 4

5 3

3)

1)

2)

3)

3
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6 6

A 240 274g( 1.5 1.7 )

B 185 230g( 1.2 1.4 )
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C 164 231g( 1.0 1.2 )

3

1)

6 6

98

2)

%

(9)

1
MFCA
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“ ”
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7 MFCA
MFCA

(1)

3
1 1

JR
58

1128 
270

URL http://www.marumine.com/index.html

(2)MFCA

7 1 4
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10

4 MFCA

150
MFCA

7-1 7 2
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•
•
•
•

•
•

•
•
•

•

 (3)MFCA

MFCA
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 (4)MFCA

POS
1 1

1
1

1

(5)

1 POS
MFCA

MFCA
2009 8 10

(6)MFCA

7 2

MFCA MFCA 7
3

A (kg)

Output
F D D

F



61 



62 

(7)

1 C 1
300g 1 100g 1

1 100g

(8)

2

2



63 

1 49,094
A 5

1 28.62kg

1
1

2
1

3
1
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1 28.62kg 7.5 1

365 887
290,986

4

1
1

(9)



65 
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8 MFCA
MFCA

(1)

14

1 7-7  2F 
1977 5 25 1988 10 28

20,400,000 400 50

2003 2 ISO9001 1)
2) 3) 4) 4

1

7
3 100%

2010 21 CO2

8 1
14
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1)

2 1

2)

1
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3)

40 2
100g

(2)MFCA 

MFCA 14
30

10 40 8 2

(3)MFCA 

MFCA

(4)MFCA 

1
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MC EC

MC EC
a) MC
b) (EC)
c) (SC)

MC EC

(5)

21 7 1

(6)MFCA

1)

30
8 3

SC EC MC
1 76kg 22kg
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54kg

EC SC 22%
3.7% 3.6%

2)

10
8 4

3)

8 5
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4)

7.5%
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17.4%
SC EC

(8)MFCA

8 1
48

SC
2

MC

201 177
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41 98
106 22

50%
8 2

3.7% 11.6kg
5.6kg

7.5% 31kg

17.4% 66.6kg
33.7kg

2.6% 6kg
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(7)

8 3

1 1 1 2

IT

1
( )

7.5% 
31kg

5%

2
( )

17.4% 
(100kg) 

3
( )

2.6% 
(6kg) 



75 

A) 7.5 5 B
66.6kg 33.3kg

C) 6kg 3kg

8 4 A
58

B

59 C
20 3

138

(8) MFCA 

MFCA

8 7

8 7
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MFCA

8 8 8 7 1

2

EC SC

2 8 5
8

9 EC SC
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8 9
26.8%

MFCA 26.8%

MFCA
MFCA

MFCA

10 1

3R

MFCA
7.5%
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8 10

5

(9)

LCA
CO2

SC
3R
MFCA
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9 MFCA
MFCA

(1)

10 4
23

1 1
10 4 27

18

316

 57,023.00  7,188.55 26,292.87
471 377 94

21 3 1
JA

(2)MFCA

MFCA
MFCA
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MFCA

(3)MFCA

7

(4)MFCA

1

RCC FFP PC
RCC 2 6 FFP 20

MFCA

2009 3 2009 8
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RCC FFP
RCC FFP

RCC FFP

(5)MFCA

MFCA 9 1 9 2
9 3

1 3,421ml 13%
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14.3% 1 35
75% 25%

1 311,802
22,447 13,695

235,058
111,102 1,112

(6)MFCA
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 RCC FFP 
ml ml
2,458 16 1,558 29
4,913 32 1,558 29
4,506 30 1,289 24
3,277 22 967 18

15,154 100 5,372 100
RCC B O AB A FFP A B O AB

RCC FFP

 RCC FFP 

ml ml ml ml 

44,441 2,458 6 3,541 1,558 44

22,912 4,913 13 2,325 1,558 67

19,968 4,506 14 3,791 1,289 34

8,960 3,277 23 1,696 967 57

126,283 15,154 12 11,353 5,372 47

RCC AB O B A FFP B AB A
O FFP FFP

47% RCC RCC 12%
PC RCC A 8 O 8 B

4 AB 2
FFP 6

11/6 12/13
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4 RCC B 1 AB 3 B 1
11/18 11/17

AB 3
AB

2 30 40

(7)

1)

13 5

2)RCC

A 8 O 8 B 4 AB 2
A 4 O 4 B 2 AB 1

25%

3)FFP

6 FFP
FFP 2

RCC
4)
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2) RCC 3) FFP

1 3,421ml
1,894ml 1,527ml

12 1 145 4
14 9 14.3% 8.6%

(8)

(7)
1)

2)RCC

3)FFP

RCC
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4)

2) 3)

13%
2 3%

MFCA

(9) MFCA

80%

(10)

MFCA

MFCA
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10 MFCA
MFCA

(1)

1
500 1 1,230

300 /
1997 ISO14001 2007 14

CO2

SPD Supply Processing and Distribution

28-1

http://www.takedahp.or.jp/ijinkai/index.html

(2) MFCA MFCA
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MFCA

1,400 2,000

1

10 1
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MFCA

(3)MFCA

MFCA

MFCA 2
1

19
MFCA

2

MFCA

2 MFCA

MFCA

OP ICU 24
10 1 1
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1400 2000

MFCA

2L ICU
ICU OP

(4)MFCA

MFCA

MFCA

Output

Output
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SPD

(5)

10 2

OP ICU 2
OP

ICU
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19

(6)MFCA

OP MFCA

1 MFCA

OP MFCA MFCA 10 3

2 Input/Output

Input 
360,000

Output 
358,000
2,000

2 26 0.5%

10% 15%
OP
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10,296
2.8%

23,880kg 9,552
3,720 744

ICU MFCA

1 MFCA

10 4 ICU MFCA MFCA

2 Input/Output

Input 
25,423

Output 
26,000

300
2 4 1.0%

10%
15% ICU

2,603
9.1%
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3,960kg 1,283
6,600 1,320

(7)

OP ICU

5

SPD

ISO

(8)

MFCA OP ICU
3

2
2 1 SPD
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CO2

CO2

1
1

(9)

OP
ICU
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11 JFE MFCA
MFCA

JFE
UNEP

JFE
JFE

(1) JFE

JFE JFE-TEC JFE 2004
10 1 3

1 10 7
1,229 2009 4
197 2008
1

URL  http://www.jfe-tec.co.jp 
MFCA JFE-TEC

PCB
JFE-TEC UNEP

2 MFCA

(2)MFCA

MFCA
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“ ”

11 1 GC-MS
1 3 1 =0.001ml 20

500 20

1

GC-MS
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GC-MS
3μl

3

500cc

50%

PH

500cc

450cc

50cc 25cc

25cc

•

20μl

25cc 17μl

•
•
•
•

•
•

•

3μl
50%

(3)MFCA

2007 MFCA
MFCA

MFCA
JFE JFE

(2)
JFE

(4)MFCA

MFCA

MFCA
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(5)

2009 6
JFE

15 20
1

11 1

ml

MFCA

8 11 1 a
h
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(6)MFCA

Input/Output

6 11 2

8
a)
b)
c) ( )
d) ( DCM )
e) ( )
f)
g)
h)

11 2

MFCA MFCA

11 3
MFCA

Input Output

Input
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(7)

11 1

MFCA
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GC-MS
24

(8)

1

(9)

MFCA

“ ” “ ”
“ ” 2 4

3
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MFCA

(10)

MFCA

MFCA

90 515
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12 MFCA
MFCA

(1)

MFCA

1 5
12 3 30

29
3,500

U R L http://www.e-mizuno.co.jp/

(2)MFCA

12 1
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(3)MFCA

ISO14001

MFCA

(4)MFCA

MFCA

kg

kg
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(5)

12 2 10 1

2

MFCA

ISO14001

0 kg

MFCA

(6)MFCA
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kg
10kg

800kg

13,000kg

404

130

200

80

13,810kg
0

12 3 12 1
134 1

4 134 4 130

MFCA
12 2
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12 4
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(7)

(8)

MFCA

(9)

ISO

MFCA
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13 MFCA
MFCA

MFCA

3593 1

19 1
7
3,300 2009
150 2009

(2)MFCA

MFCA
MFCA

13 1
13 1
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6

6

6

(3)MFCA

6
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MFCA

(4)MFCA

MFCA

MC

SC

EC

(5)

2009 9 1
MFCA

(6)MFCA

13 1

MC 5.0 SC 90.2 EC 4.7 SC 90.2
7.2 6.4 SC

SC
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MFCA 13 2

392.2kg 345.3kg
11.95%

46.9kg 16.4kg 4.2% 30.5kg( 8.1%

SC 9,054
SC 967

8.1

4.2
79.3 100
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(7)MFCA ( )

MFCA 13 3 MFCA

1  4.2

2  4.2

3  8.1

4
(

6 8 12

(8)

13 3

1

2

4.2% 0.05%
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3

8.1% 3.1%

4 6,8,12

6 8 1.26 12 2.32

1~3 12 ¥11,267
7.2% 2.4%(¥3,681) 4

(9)CO2

CO2

PP( ) CO2

CO2 13 4



116 

PP CO2 (kg) 1.68kg-CO2/kg 
CO2 (kg) 1.71 kWh/kg 0.555 kg-CO2/kWh

13 5

1 MFCA 345.3 13 2
2 2009 4 28,882

CO2

CO2

CO2
CO2 CO2
CO2 2009 (28,882kg)

13 6

3 1 CO2 3.15kg-CO2

CO2 70%
1 27,411/90,978
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MFCA

MFCA

CO2

MFCA

(11) ( )

MFCA

SC 79.3 100
MFCA

MFCA

(12)

MFCA

MFCA

MFCA
MFCA

MFCA

MFCA
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14 MFCA
MFCA

      

(1)

10

5

imagine create

 100
1-11

 220

5-1
 URL  http://www.kohshin-grp.co.jp/

(2)MFCA

MFCA

14 1 3
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14 2

14 3 ( )

( )
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1

1 2

(3)MFCA

ISO14001
19

MFCA ( ) MFCA

( )

MFCA MFCA
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(4)MFCA

( ) MFCA
2

3
8

(5)MFCA

MFCA

MFCA

M

S

E

I/P

M

O/P

QC QC2 QC3

M
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1
( )

(6)

1
2

(7)MFCA

(Input) (Output) 14 4
14 1

14 2

14 3 14 5 MFCA

62.8% 33.3%
3.9%

274
15 5%

51%

MFCA 1 14 6
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125 
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(8)

5%
8%

90%

(9)

14 7
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14 4 14 5
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4
14 6 14 11

50%
30%
50%

50%
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   7,291.0 8,604.5 3,134.0 7,936.5 26,966.0
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1 27,000
( ) 85

(10)

15

85

(11)

5.4
2/3

( )

1 2
10

2

(
)
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MFCA MFCA

4
( )

MFCA

( MFCA
)

( )
( )

( )

MFCA
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15 MFCA
MFCA

(1)

12 71

2,600
36 26
5 6,000 2008

450 250
15 15

5 1
12 2
14 9
16 9

14
HACCP

MFCA
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(2)MFCA

MFCA

MFCA QC
QC QC

QC QC
15 1

1) QC
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2)

3) QC

MFCA QC 1) QC 3) QC 2009 11

PP kg

INPUT OUTPUT

15 2

1)
QC

PP
IN
PU

T
O
U
TPU

T
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2)

3)

4)

5)

6)

(3)MFCA

MFCA 15 1

92%
4%

INPUT 73% 23%
60%

11%
0

18
15 3
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15 3
QC QC

55,317
92.2%

55,317
86.6%

4,676
7.8%

4,676 7.3%

56,182
93.5%

3,895
6.5%

3,895 6.1%

56,182
93.6%

57,817
96.2%

57,818
90.5%

2,373 4.0%
763 1.3% 3,137

4.9%

1,434 2.4% 1,498 2.5%
2,933
4.6%

INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT
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(4)MFCA

5%

4.6

(5)MFCA

(2)MFCA INPUT OUTPUT 1)
2)

3)

NPO
6)
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(6)

MFCA 15 2 15 4



139 



140 

MFCA
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MFCA
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16 MFCA

MFCA 13
No MFCA  MFCA

1
2 A
3
4
5
6
7
8
9 JFE

10 
11 
12 
13 

MFCA

1

13 No.1 No.10 10
MFCA

MFCA MFCA

2

13 MFCA
No.1 MFCA

MFCA
MFCA

MFCA
No.2

MFCA
No.3

2
MFCA

MFCA

No.4
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No.5
MFCA

No.6 MFCA

No.7 MFCA

No.8 ICU
Non.7

No.9

MFCA
MFCA

No.10

Non.11
No.11

MFCA
No.12 MFCA

MFCA

No.13 MFCA
MFCA MFCA

MFCA

MFCA 3

MFCA



144 

MFCA MFCA

MFCA

3 MFCA

MFCA

MFCA
MFCA

MFCA

MFCA MFCA

MFCA

MFCA
MFCA

MFCA

MFCA


