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Development of a Biodiesel Fuel Production System Utilizing Residual Heat 

 

Taiji Takeno, Keigo Higashikawa, Takamitsu Akazawa, Hideki Jinnai and Daisuke Fuchigami 

 

Biodiesel fuel production requires heat energy. Here, a system that utilizes residual heat from natural hot springs to 

produce biodiesel fuel (BDF) has been developed. The system that yields approximately 4,500 tons of hot water of 

about 100˚C per day has been installed at the Obama Hot Spring located in Unzen City, Nagasaki Prefecture in Japan. 

It is capable of producing 200 liters of biodiesel fuel per batch, utilizing the heat from the hot spring as its only 

energy source. At the same time, Unzen City has started the separate collection of used cooking oil from general 

households, and a recycling system based on a collection method was constructed with branch city offices acting as a 

hubs. The biodiesel fuel, B100, which is produced is used to fuel Unzen City's garbage trucks. Upon conducting a 

production cost evaluation and lifecycle assessment of the hot spring BDF, the cost was estimated to be 110 yen per 

liter with CO2 emissions of 0.266kg per liter. This suggested that compared to producing light diesel oil, the running 

cost is about the same even with the inclusion of labor costs, and the amount of CO2 emissions can be reduced by 

90%. 

 

Keywords: Biodiesel fuel, Residual heat from hot springs, Cost evaluation, Lifecycle assessment 
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Asian Dust and Photochemical-oxidants in Nagasaki Prefecture (2009) 
 

Yasuhiro KOGA 

 

Key words: asian dust, photochemical-oxidants, suspended particulate matter 
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Acidity and Ion Concentrations in Rain Water (2009) 

 

Yasuhiro KOGA  

 

Key words: acid rain, pH, non sea salt sulfate 
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Mg
2+

0.03 0.03 0.02 0.08 0.08 0.0 0.03 0. 0 0.27 0.35 0. 4 0. 0.08

K
+

0.02 0.02 0.0 0.03 0.06 0.0 0.03 0.08 0. 2 0.24 0.09 0.07 0.05

H 0.022 0.0 2 0.0 6 0.0 2 0.029 0.009 0.027 0.035 0.039 0.034 0.0 8 0.028 0.020

mm 3 230 435 4 83 272 28 63 2 92 2 5 39 2050

SO4
2-

.05 .87 .35 .00 0.79 2.96 0.77 0.94 4. 2.8 2.22 2.93 .54

nss-SO4
2-

0.96 .76 .30 0.82 0.7 2.8 0.75 0.90 3. 8 2.42 2.04 2.66 .38

NO3
-

0.32 0.76 0.68 0.96 0.88 .87 0.2 0.50 2.72 .24 . 0 .72 0.92

Cl
-

0.50 0.90 0.35 . 0 0.54 0.9 0.42 0. 9 6.08 2.46 .27 .90 .08

NH 4
+

0. 8 0.37 0.24 0.20 0.20 0.63 0.07 0. 8 0.65 0.39 0.58 0.64 0.30

Ca
2+

0.07 0. 3 0. 0.08 0.05 0.22 0. 0.06 0.53 0.43 0.33 0.45 0. 7

nss-Ca
2+

0.05 0. 2 0. 0 0.05 0.04 0.20 0. 0.05 0.39 0.37 0.30 0.4 0. 4

Na
+

0.33 0.47 0.2 0.69 0.33 0.59 0.07 0. 5 3.70 .55 0.74 .07 0.64

Mg
2+

0.05 0.06 0.04 0.08 0.04 0.09 0.03 0.03 0.48 0.22 0. 0 0. 7 0.09

K
+

0.02 0.04 0.03 0.02 0.03 0.04 0.00 0.0 0. 8 0.09 0.09 0. 2 0.04

H 0.0 4 0.027 0.023 0.0 7 0.0 0.040 0.0 2 0.0 4 0.049 0.029 0.020 0.0 7 0.020

mm 45 35 367 56 06 45 84 3 72 98 9 8 2 43

8 9 0 24 5 6 7 32

H20

H2
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6 20, 21  

 

 

 

7 20, 21  

 

 

 

 

 

 

 

mg/m
2
/

(mm)

H20 2050 3178 2863 1647 2113 518 270 222 1255 165 101 40.9

H21 2143 3304 2961 1978 2315 634 356 304 1368 190 88 42.7

HNH4
+NO3

- Cl- nss-Ca2+ K+Ca2+ Na+ Mg2+SO4
2- nss-SO4

2-

mg/m
2
/

SO4
2-

220.7 227.6 442.3 29. 392.4 86.6 68. 80.9 368.2 288. 452. 222. 3 78.2

nss-SO4
2-

2 6.2 220.6 425.5 06.0 360.4 8 .9 66.5 69. 30 .0 2 7.2 40 .0 97.9 2863.2

NO3
-

90. 03.4 90.5 92.7 225. 08.8 28.3 .5 70.8 242.8 92.8 90.6 647.4

Cl
-

42. 56.3 22.7 58. 2 9. 35.0 3.3 95.5 443.0 437.8 337.5 53.0 2 3.4

NH 4
+

38.9 38.5 60.6 9.9 69.0 36.2 8.5 38.4 28.4 58.7 78.2 43. 5 8.4

Ca
2+

6.9 26.2 9.8 5.9 7.8 .5 3.2 .4 3 .7 38. 57.4 39.8 269.8

nss-Ca
2+

6.2 25. 7.3 2.4 3.0 0.8 2.9 9.6 2 .5 27.4 49.7 36. 222.

Na
+

8.0 27.8 67.0 92.2 27.6 8.8 6.3 47.0 267.6 282.6 203.6 96.5 255.0

Mg
2+

4.5 6.4 7.6 .5 4.5 3.5 .0 6.6 32.5 32.5 29.3 5.0 64.8

K
+

2. 4.7 4.5 4. 0.5 4.0 0.9 5.3 4.0 2 .8 8.8 0.2 00.8

H 2.9 2.8 7. .7 5.3 2.6 0.8 2.2 4.7 3. 4.0 4.0 40.9

mm 3 230 435 4 83 272 28 63 2 92 2 5 39 2050

SO4
2-

52.2 252.2 495. 559.0 83.6 33.9 4 . 22.2 295.2 274.6 264. 530.9 3304.

nss-SO4
2-

40. 236.4 475.8 46 .7 74.9 27. 38. 7.2 228.4 236.5 242. 482.2 2960.6

NO3
-

46.9 02.2 249.0 539.8 92.5 84.4 38.2 65.7 95.7 2 . 30.8 3 .4 977.7

Cl
-

72.2 20.8 29.9 620.2 57.0 4 . 77. 25. 436.9 240.7 50.4 343.9 23 5.3

NH 4
+

25.5 49.8 89.9 0.9 2 .4 28.4 3.5 24.0 47.0 38. 68.6 6.5 633.6

Ca
2+

9.7 8. 39.8 43.9 5.2 0.0 20.7 7.3 38.2 42.4 39.2 8 .9 356.4

nss-Ca
2+

7.9 5.7 36.9 29.2 3.9 9.0 20.2 6.5 28. 36.6 35.9 74.6 304.4

Na
+

48.2 63.0 76.8 387.5 34.6 26.9 2.0 9.9 266.0 5 .7 87.8 93.8 368.2

Mg
2+

7.0 8.7 4.2 43.9 4.6 4. 5.2 3.6 34.6 2 .5 2.0 30.8 90.2

K
+

2.9 4.9 9.2 0.5 3.3 .9 0.5 0.9 3.0 8.7 0.3 2 .7 87.8

H 2. 3.6 8.5 9.8 .2 .8 2.2 .8 3.5 2.8 2.4 3.0 42.7

mm 45 35 367 56 06 45 84 3 72 98 9 8 2 43

9 0 32 25 6 7 84

H20

H2
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2009  

 

   

 

Environmental Radioactivity Level Research Data in Nagasaki Prefecture (2009) 

 

Ryoji SAKAMOTO and Yasuhiro KOGA 

 

Key words: radioactivity, fall-out, gross , air dose rate, -ray spectrometer 
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2009 2

 

 

    

  

 

  

  

 

    

  07  

  4  

 2  

   

 2  

   

 2  

   

Ge

 

 3  

  

  

2

 

 

    

  

  

 ALOKA JDC-320  

 U3O8 440dps 

  

 

  SEIKO EG&G  

MCA7800 

Ge   ORTEC  GEM- 5 80-P 

    5mm 

  FWHM= .66keV ( .33MeV ) 

  

 

  ALOKA  MAR-2  

   NaI (Tl)  

   Cs- 37 

 

     

2 2 4  

  

2

07 5 8.2Bq/L

 

  

3 26
37

Cs

3
I

 

  

4

28 58nGy/h 32nGy/h
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    2

3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 2  

 

Bq/L   
 

(mm) 
  

 

(MBq/km2) 

2 4   8.25 6 N.D 8.2 2.5 

5   09.75 5 N.D N.D N.D 

6   203.65 9 N.D 7.7 384.6 

7   36 .  4 N.D N.D N.D 

8   52.6 9 N.D N.D N.D 

9   52.8 6 N.D N.D N.D 

0   39.7 5 N.D 4.7 .9 

  9.85 0 N.D 2.4 2.0 

2   63.3 9 N.D 2.6 5 .8 

22   80.45 0 N.D 7.9 3.6 

2   78.5 9 N.D 4.5 22.9 

3   25.8 5 N.D 2.  28.2 

 605.75 07 N.D 8.2 N.D 384.6 

3 25  N.D 2 6 N.D 24 

 N.D 3  
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3 2  

37Cs 
 

3  
   

  

 

  
2 4  

22 3
4 N.D N.D N.D N.D N.D mBq/m3 

  
2 4  

22 3
2 N.D 0.0846 N.D 0.099  N.D MBq/km2 

 
  2 7  N.D N.D N.D N.D mBq/L 

20 .9 4.  N.D Bq/kg
0 5cm  

300 55.0 582 N.D MBq/km2 

6 9 .70 7.35 N.D Bq/kg 

5 20cm  

2 7  

200 65.2 76  N.D MBq/km2 

  22  N.D N.D N.D N.D Bq/kg  

  22  N.D N.D N.D N.D 

   22  N.D N.D N.D N.D 
Bq/kg  

  22  N.D N.D N.D N.D Bq/L 

  2 5  N.D N.D N.D N.D 

  2  0. 3 0.055 0. 0 N.D 

   22 2  0. 3 N.D N.D N.D 

Bq/kg  

 N.D 3  

4 2  

nGy/h  
 

   

2 4  30 47 3  

5  29 57 3  

6  29 58 32 

7  29 56 3  

8  29 5  3  

9  30 53 32 

0  30 39 3  

 29 46 3  

2  29 53 3  

22  28 53 3  

2  29 58 3  

3  29 53 3  

 28 58 32 

 30nGy/h
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 55 (2009)  

2009  

 

   

 

Radioactivity Survey Data in Nagasaki Prefectural Disaster Prevention Plan and 

Related Research (2009) 
 

Yasuyuki TAIRA and Yasuhiro KOGA 

 

Key words: environmental radiation, radiation dose rate, nuclides analysis, accumulative mechanism 
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10km

Emergency 

Planning Zone: EPZ

3 5 2 6
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30  

400

70  

- 37 37Cs 30.0

70,000

24

U-8

20L U-8

0 5cm

U-8

2L

450 24

20L

U-8

5kg

450

24 U-8

105 24 2L

105 24 2L

450 24

U-8
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  88* A J

 

  00  D G J

 2 C  

  E  

  J  

 3 A  

 2  E  

 9 
a c  

 40  a c  

 

 

 2  E  

  248  

 
* 8  

5 / 5 4  

 

 

 

    

  

ALOKA TCS-17  

NaI(Tl) 25.4 ×25.4mm 

Cs-137 No.2591, Ba-133 No.452 

  

FGD-201 

SC-1 

1µGy 10Gy/1µSv 10Sv 

  

  SEIKO EG&G  MCA7600 

Ge   ORTEC  GEM35-70 

    115mm 

 FWHM 1.73keV(Co-60) 708.73eV(Co-57) 

(%) 36% 

 

        

2 3 2

0  

  

0

32 62nGy/h

37 56nGy/h

2 2  

  

3

113.1

172.9µGy 92 3 3 2

 

  
137

Cs

- 3 131
I

8.04
40

K  

( )   

2
137

Cs 4  

(2)   

20L
137

Cs

5  

(3)    

0 5cm

2
137

Cs

6  

(4)    

137
Cs 7  

(5)    

a c

20L
137

Cs

3.9×10
-3

±7.2×10
-4

Bq/L 8  

(6)   

37Cs 7.2 ±5.4×10
-2

Bq/kg

8.1×10
-1

±2.6×10
-2

Bq/kg 8.0×10
-2

±2.4×10
-2

9.2×10
-2

±2.0×10
-2

Bq/kg

9  

137
Cs

8.9×10
-2

±2.6×10
-2

Bq/kg 0  ����
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137
Cs

137
Cs

137
Cs 2

137
Cs

137
Cs

 

    

   

3

2

 

 

D
F

G
E

H,I

        0km (EPZ)

A J

a c

A,B,C

J

a

b

c

 

1  

 

                                           nGy/h 

 
 * 

5  6  9   2   2  3  
 

A 36 38 38 38 32 34 44 50 39 32 50 32 38

B 48 48 40 48 50 50 52 58 49 40 58 42 48

C 50 44 48 46 48 50 54 60 50 44 60 40 56

D 50 44 48 42 52 50 52 56 49 42 56 44 60

E 56 62 50 58 52 52 58 58 56 50 62 50 60

F 36 38 34 38 34 38 40 40 37 34 40 32 40

G 50 50 50 50 50 52 58 58 52 50 58 44 56

H 40 42 42 56 48 48 48 54 47 40 56 38 44

I 40 40 38 44 46 46 48 58 45 38 58 36 46

J 40 46 44 48 44 48 50 50 46 40 50 40 50

 36 56 38 62 34 50 38 58 32 52 34 52 40 58 40 60 47 32 62 32 60

 58 48 54 58 58 58 54 68 57 48 68 52 64

A= B= C= D=  

 E= F= G=  

 H= I= J=  

 =  

 ����
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 55, (2009)  

 

0

0

20

30

40

50

60

70

80

5/26 6/24 9/ 5 /4 2/ 5 /2 2/ 6 3/23

nGy/h

(A)

(B)

(C)

(D)

(E)

( )

(G)

(H)

(I)

(J)

75

95

5

35

55

75

95

4 6 7 9 0 2 3

Gy
 

 

 

 

 

 

 

 

 

 

2                     3  

 

 

3  

Gy 

(92 ) 
 * 

4 6  7 9  0 2  3  

 

 

 

 

  

  

D 30.2 3.9 4.2 47.0 26.3 3.9 47.0 28.5 33.0

G 55.9 33.0 35.5 72.9 49.3 33.0 72.9 52.2 57.6

J 36.  3.  7.9 47.6 28.7 3. 47.6 28.3 35.0

 
30.2 55.9 3. 33.0 4.2 35.5 47.0 72.9 26.3 49.3 3. 72.9 28.3 57.6

 26.6 08.6 0.6 42.6 22.  08.6 42.6 24.2 30.6
* D= G= J=  
 

 

 

 

4   

 
 

( ) 

*

(g) 
 

37Cs 

(Bq/ ) 

40K 

(Bq/ ) 

2009.5.26 5.27 439.9 3. 333 2009.6. 7 N.D* N.D 

20 0. .2 .22 439.9 3.3 27 20 0.2.  N.D N.D 
 

*  

 

 

5  

    
( ) ( ) (L) 

 

 

(mg/L) 

 
37Cs 

(Bq/L) 

40K 

 (Bq/L) 

 2009.5.27  23.0 20.5 20 27 .6 2009.6.23 N.D* 
 6.0 0-2 

6.4 0-3

   2009.5.27  22.0 22.5 20 50.0 2009.6.30 N.D 
 4.3 0-2 

 5.8 0-3
 

*  

 

 

* * 

* 

*
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6   

 
 

( ) 

 

(g) 

 

2mm(g) 

 

(g) 

37Cs 

(Bq/kg ) 

40K 

(Bq/kg )

2009.5.26 465.4 3,864 ,648 88.0374 2009.6. 9 N.D* 
5.6 02 

9.8  

2009.5.26  465.4 3,542 ,252 68.75 0 2009.6.25 N.D 
  4.4 02 

9.7  

20 0.2. 6  465.4 4,037 , 55 73.0789 20 0.2.22 N.D 
  5.6 02 

 
*  

 

 

 

 

7   

   (g)  
37Cs 

(Bq/kg ) 

40K 

(Bq/kg ) 

 ,822 2009.9. 7 N.D* 
25 

  5.5 0-

 

2009.9. 6 
.05 2 

0.437%  
2009. 0.5 N.D 

27 

 2.7 0-

*  

 

 

 

8  

  
 

( ) 

 

( ) (L) 
 

37Cs 

 (Bq/L) 

40K 

(Bq/L) 

a  20.0 2 .5 20.0 2009. .25 
  .9 0-3 

(5.9 0-4 * 

  2.5 0-  

( .4 0-2  

b  9.5 2 .0 20.0 2009. 2.  
  2.0 0-3 

(5.2 0-4  

  2.8 0-  

( .5 0-2   
2009. .5 

c  8.5 20.5 20.0 2009. 2.25 
  3.2 0-3 

(6. 0-4  

  2.4 0-  

( .4 0-2  

a   9.0 4.  20.0 20 0.2.3 
  2.8 0-3 

(7. 0-4  

  2.9 0-  

( .5 0-2  

b  0.0 3.5 20.0 20 0.2. 0 
  2.7 0-3 

(7.7 0-4  

  3.2 0-  

( .7 0-2  
20 0. .22 

c   9.2 3.5 20.0 20 0.2. 9 N.D  
  3.0 0-  

( .5 0-2  

a   7.7 2.4 9.4 20 0.3. 2 
  3.9 0-3 

(7.2 0-4  

  4.0 0-  

( .9 0-2  

b   8.2 .0 20.0 20 0.3.3  
  3.3 0-3 

(8.2 0-4  

  3.6 0-  

( .8 0-2  
20 0.2. 7 

c   5.4 2.4 20.0 20 0.4.  
  3.5 0-3 

(7.8 0-4  

  3.9 0-  

( .8 0-2  
*  

 
 22 2
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 55, (2009)  

 

 

 

9  

    (g) (%)  
37Cs 

(Bq/kg ) 

40K 

(Bq/kg ) 

 4.2539 .50 2009. .  
  2.8 0-  

   (2.0 0-2 * 

89 

( .2  

 40.2242 5. 3 2009. . 2 
  4.0 0-  

   (2.4 0-2  

22 

   (5.8 0-  

 2.5669 2.24 2009. . 9 N.D  
4  

   (5.8 0-  

a  

 960  2009. . 3 N.D 
54 

(8.3 0-  

 9.2800 .48 2009. .20 
7.2 

(5.4 0-2  

47 

   (9.4 0-  

 57.2 94 4.72 2009. 2.7 
8. 0-  

(2.6 0-2  

2  

   (4.9 0-  

 2.2984 3. 7 2009. 2.8 
8.0 0-2 

(2.4 0-2  

78 

( .2  

b  

 ,202  2009. . 7 N.D 
47 

(7.3 0-  

 7.3008 .57 2009. 2.9 
.7 0-  

( .5 0-2  

4  

   (9.6 0-  

 53.56 4 4.77 2009. 2.22 
 7.5 0-  

(2.6 0-2  

27 

   (5.5 0-  

 0.273  3.38 2009. 2. 0 N.D 
93 

( .4  

2009. .5 

c  

 76   2009. . 8 
9.2 0-2 

(2.0 0-2  

56 

   (9. 0-  

 30.5203   3. 7 20 0. .5 
  2.8 0-  

  (2.3 0-2  

225 

( .5  

 32.6588   4.39 20 0. . 2 
  4.2 0-  

  (2.2 0-2  

6 

(4.7 0-  

 7.3666   .84 20 0. . 4 N.D 
23 

(4.4 0-  

a  

 ,2 2  20 0. .20 N.D 
38 

(6.3 0-  

 30.4025   3.37 20 0. .6 
  2.3 0-  

  (2.6 0-2  

24  

( .7  

 27.0544   4.49 20 0. . 9 N.D 
29 

   (6.4 0-  

 9.657    2. 7 20 0. . 5 N.D 
32 

  (5.3 0-  

b  

 , 83  20 0. .2  N.D 
44 

(7.0 0-  

 32.3862 3. 0 20 0. .8 
  .5 0-  

  (2.0 0-2  

208 

( .4  

 36.5059   4.77 20 0. . 8 
  6.8 0-2 

  ( .6 0-2  

24 

  (5.8 0-  

 20.3694   2.22 20 0. .22 N.D 
26 

  (4.7 0-  

2009. 2. 6 

c  

 ,273  20 0. .29 N.D 
43 

(6.6 0-  
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 55, (2009)  

 

 

 

9  

    (g) (%)  
37Cs 

(Bq/kg ) 

40K 

(Bq/kg ) 

 5.2593 . 3 20 0.3.23 
  .5 0-  

  ( .2 0-2  

05 

(7.2 0-  

 64.4226 4.92 20 0.3.26 
  .0 0-  

  ( .5 0-2  

24 

(5. 0-  

 4.9709 2.67 20 0.3.2 N.D 
56 

 (8.8 0-  

a  

 ,442  20 0.4.6  
  5.2 0-2 

  ( .5 0-2  

43 

(6.8 0-  

 4.7877 .37 20 0.3.24 
  .2 0-  

  ( .4 0-2  

25 

(8.8 0-  

 67.7586 5.46 20 0.3.29 
  5.3 0-2 

  ( .5 0-2  

29 

(5.9 0-  

 .994  2.46 20 0.3.8 N.D 
52 

 (8.7 0-  

b  

 834   20 0.4.7  N.D 
54 

 (8.7 0-  

 2.84 7 .3  20 0.3.25 
  .9 0-  

  ( .5 0-2  

7 

(8.7 0-  

 67.40 5 5.28 20 0.3.30 
  7.2 0-2 

  ( .5 0-2  

35 

(6.2 0-  

 9. 892 2.34 20 0.3.9 N.D 
54 

(9.6 0-  

20 0.2. 7 

c  

 ,07   20 0.4.9  
  7.9 0-2 

  ( .9 0-2  

46 

(7.8 0-  

 5.7 90 .26 20 0.2. 7 
  .3 0-  

( .2 0-2  

4 

(8.0 0-  

 60.4940 5. 6 20 0.2. 8 
  4.4 0-2 

  ( .4 0-2  

22 

(5. 0-  

   9. 485 2.48 20 0.2.23 N.D 
42 

(8.9 0-  

20 0.2.3  

 966  20 0.2. 6 N.D 
32 

(6.3 0-  
*  

 

22 2

 

 

 

0  (  

   (g)  
37Cs 

(Bq/kg ) 

40K 

(Bq/kg ) 

 302 20 0. .26 
8.9 0-2 

  2.6 0-2 * 

40  

(2.0) 

 

20 0. .22  
 5 .0778 

4.59%  
20 0.2.2 N.D  

409 

  (2.2) 
*  
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Evaluation of Radiation Exposure based on Fishes in Nagasaki 
 

Yasuyuki TAIRA , Yasuhiro KOGA and Hitoshi YAMAGUCHI 

 

Key words: environmental radiation, advection, bioindicator, nuclides analysis, accumulative mechanism 
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E 29 50' , N33 30'

E 29 7' , N34 4'
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     A C

h,i

g

a,b,c

j

A

B

C

 

  ����

���������������������������������������������������



 55, (2009)  

 

37 137
Cs

30.0

70,000 80,000 137
Cs

137
Cs

40 40
K .28 09

2  

 

 

      

 3

2

137
Cs

1mSv )  

137
Cs
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Examination of Water Quality Purification with plant cultivation in Flood 

Prevention Reservoir of Land Reclamation in IsahayaBay 
  

Tsutomu KAWAGUCHI, Hitoshi KAWAI, MakotoYATSUNAMI,  

Syuzo ISHIZAKI and Hitoshi YAMAGUCHI  

 

Key words: Isahaya Bay detention pond, land reclamation, plant cultivation, water purification 
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Examination of Water Quality Purification with Ozone in Flood Prevention 

Reservoir of Land Reclamation in IsahayaBay  
  

Syuzo ISHIZAKI,Tsutomu KAWAGUCHI,Hitoshi KAWAI,Takeshi YOKOSE,Makoto  

YATSUNAMI and Hitoshi YAMAGUCHI  

 

Key words: land reclamation in Isahaya Bay,flood prevention reservor, 

water quality purification,ozone 
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Examination of water quality purification in flood prevention reservoir of  

Land reclamation in Isahaya Bay Purification with coagulant  

 
Hitoshi KAWAI, Tsutomu KAWAGUCHI, Takeshi YOKOSE, Syuzou ISHIZAKI, Makoto 

YATSUNAMI and Hitoshi YAMAGUCHI 

 

Key words Suspended substance, Coagulant, Dissolved-air flotation 
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