149
2,237
110
200
(98 )
43,665 mg
38,695 mg

124

1,003

1974

90

516

1km

19,000 mg

2,400

( =CaS04)

100

Mg

2000



Na-Ca-ClI

2000

806

1970
1989 10 1991 4
pH1 98 1 10,000
1993
e (W

(CI™)
(SO_47{2-})



1973 - 1987

1970

(mgll)

Cl SO4 Si02 Fe Al Ca Mg B F
1951 2180 910
1954 2480 980 73.6 119 127 49
1959 2980 1400 318 104 194 158 57 99
1964 3040 1220 310 89 137 173 53 33 64
1973 2960 1200 300 106 152 134 37 31 76 7

1974 2980 1710 300 129 173 132 37 32 87
1975 3030 2180 311 148 181 131 37 28 95
1976 2930 2500 290 151 202 135 37 24 101
1977 2990 2720 285 155 236 160 44 24 109
1978 3380 3000 286 183 287 164 47 28 130
1979 3160 2780 275 167 246 150 43 25 123
1980 3100 2540 286 144 227 142 43 24 128
1981 3130 2500 290 137 216 135 43 24 121
1982 3020 2290 289 125 195 128 38 22 119
1983 2900 2070 291 116 183 123 35 22 116
1984 2890 1920 298 106 173 122 35 21 110
1985 2730 1680 296 92 153 113 32 19 98
1986 2670 1540 297 82 147 112 32 19 95
1987 2470 1330 300 68 124 104 33 17 82
1988 2500 1220 304 62 114 102 32 18 83
1989 2440 1080 307 57 100 102 30 18 78
1990 2480 900 313 52 95 104 33 20 77

1973 1987

9000
11000



60
. >>
20
250kw
1925 1.12kw
1.12KW
@)

)

1904 (Larderello)
1913
1940
1966
1918
1925 11
1927
©)
4

1980

50

1,000 2,000m

http://www.enecho.go.jp/ground/index.html

http://www.tniri.go.jp/~geomap/thinetuindex.html

11 5
1 5 7

2,000m

0.2%



20 ml http://www.iamp.tohoku.ac.jp/~liquid/MURA/ichinoide6.jpg
10,000 r.p.m. 30 min

( 20 nm
400 nm nano-meter)
20 ml
20 nm 0.2 pm

http://www.iamp.tohoku.ac.jp/~liquid/MURA/ichinoidel.jpg
http://www.iamp.tohoku.ac.jp/~liquid/MURA/ichinoide2.jpg
FT-IR

pH
20.0 pH 8.438
pH 6.86, 9.18
pH pH

20 ml ICP Si
2.706 mmol/L
http://www.iamp.tohoku.ac.jp/~liquid/MURA/ichinoide4.jpg
H2SiO3 =78.09958
211.3 mg/L
20 ml

Rayleigh

8072} an{2}
S TRR— (1+cos™{2)e}
{2} €72}

m a
r A



0 pH8.4

(mg)
Li+ 6.9
Na+ 753
K+ 76
Ca2+ 31
nm Cl- 1190
Br- 3.9
SO42- 181
uv HCO3- 24
C032- 29
http://www.iamp.tohoku.ac.jp/~liquid/MURA/ichinoide7.gif HBO?2 58
H2SiO3 468
400 nm 101.8
10 ml 1 2ml
No.l1 pH
pH
http://www.iamp.tohoku.ac.jp/~liquid/MURA/ichinoide5.jpg N _
KCI
1 mol/l KCI
(mol/)
pH =- log (a)
pH=7 107-7} mol/l

Roba pH=-1 1071} = 10 mol/l



pH

pH

pH=0 1 mol/l
1 mol/l

0.99-1.01
1 mol/I
1mol/l
0.8 mol/l

0.8

A.
B.
C.
A-C
C.
0.5
B
C
0.1 mol/l
pH=1

pH

pH1.0-12

13

pH=1-13

HA+

0.6-0.8
20-40%

107{-14} (mol/)*2

OHA-



pH =
107{-4} mol/l
107{-14} / 107{-4} = 10"{-10}
107{-4}
pH =8
107{-6} mol/l
0.017mg/1kg
107{-6} mol/Il
OHA()
Nan+ 107{-6} mol/Il
Nan{+} 107{-6} mol/l
0.023 mg/1kg

pH=8

0.017 mg/1kg + 0.023 mg/1kg = 0.040 mg/1kg

pH= 9 OHA{-} : 10M-5} mol/l (= 0.17 mg/1kg)

= Nan{+} = 0.23 mg/lkg
= 0.40 mg/lkg
pH=10 OHA{-} : 10M-4} mol/l (= 1.7 mg/1kg)
= Nan{+} = 2.3 mg/lkg
= 4.0 mg/lkg
pH=11 OHA-} : 10°M{-3} mol/l (= 17 mg/1kg)
= Nan{+} = 23 mg/1lkg
= 40 mg/1kg
pH =12 OHMN-} : 107M{-2} mol/l (= 0.17 g/1kg)
= NaN+} = 0.23 g/1kg
= 0.40 g/1kg
pH =13 OHA{-} : 10M-1} mol/l (= 1.7 g/1kQ)
= Nan{+} = 2.3 g/1kg

= 4.0 g/1kg

10
20
30
40
50
60

pH =12

pH=13
pH

pH

pH
25
40
pH=26-28

107N{-14.94}
10™N{-14.54}
10M-14.17}
107{-13.83}
107{-13.54}
107{-13.26}
107{-13.01}

*"

No.2

(mol/l)

pH
pH=3

25

activity



(g/kg)
8 -0.55
8 10 -0.55 -0.58
10 -0.58
A

(mol/kg)
1mol/l
1.86 (K kg/mol)

10 g/kg

-0.58

No.4

NacCl

LiCl

NacCl

NacCl

CIn-
CN12}H~N22}0M11}
NaCl Na™+ CIN-
CIn-
H+
pH 25
H™N+ OHN-
pH
(+
11
12
11
2 8
1
Na Na™+
1

H_20

Nan+

107-14}



CaS0O_4

Can{2+} SO_4n{2-}
Na+ CIn-
Can2+} SO_4M2-} 4
HA+ OHA-
6
Fe 3+
HA+ OHA- 0
1+, 2+, 3+
Nan+ SO_4n{2-} 1-,2-,3-
4 +1,+2,+3,-1,-2,-3
Nan+  CIn-
+1 -1
0
6
S(2-) -> S(0) -> S(2+) -> S(4+) -> S(6+)
S(2-)=H_2S , FeS , CuS
S(0) =
S(2+)=Na_2S_20_3
S(4+)=S0_2 Na_2S0O_3
S(6+) =H_2S0_4 Na_2S0O_4
6
S(0).(2-)

S(4+), S(6+)

Cus S
Cu Cun2+}

a -Fe 20 3



S(2-)

S(0)

S(2+)

pH

S(4+)

S(6+)

NacCl -> Na™+ + CIn

H2S = HSN~ + HA+

HSA=SM2- 3+ HA+

pH

pH

SN2-}
H_2S S(2-)

pH

S_20_372-} _ n
SN2-}

S_20_37M2-} -=> S + SO_372-}

HS~- S(2-)
S 20_37M2-} S(2+)
1 kg 2 mg

SO2



(CI™) (SO_4n2-})

S 20_37{2-} + H™+ -> HSO_3"™
HSO_3/- + H™+ -> H_2S0_3
H_2S0_3 -> SO 2 + H_20
(S. Matsuo et al., Geochem.8, 165 (1975))
pH
pH 20 2+ H_2S->H_2S0 4
pH

H 20 + S 20 372} -> H_2S + SO_472-}



NacCl

(1978)
30
CIn-
HCO_3™
4km
NaCl

, , , 48,41

120
70
SO_4nN2-}
, , 48, 41 (1978)
NacCl
NaCl

100

HA+ +  SM2) = HS™
HA+ +  HSA = H_2S

SA[24),
HS™-, H_2S

Fen{2+}
Fer(3+}



Fen{3+}

Fen{2+}

Can{2+}

CaCO3

Co 2

FeCO3



pH

10

45

40

pH

pH

pH

pH

60

pH
pH

30

60

25



pH

pH 10

35
pH pH7.0 pH4.5
pH pH4
pH4.5 5.0
pH pH
pH
pH

pH

30
mg
25
mval m
Can{2+}
mol mol
Na™+ X mg
X + 23 Na mval
Can{2+} X mg
X+ 40 Ca x 2 mval
CO_3M2-}
HCO_3™
(e
mval

val

mval

Nan+



sum

mval

mval

mval
mval-=

+, -
Can{2+}

100

10%

(mmol)

Ca++

1kg

mval%

mval

mg



1500 m

1000m 25 1997 3 15
20 50 m PR
1L 17.2 mg
12.3mg 0.1 mg
500 m
1500 m
600 900 m
asahi.com

http://www.asahi.com/flash/fnational.html

............ http://www.kahoku.co.jp/kou/19980513k.htm

http://www.iwami.or.jp/ujin/sinbun.htm



(Gl

http://www.shikoku-np.co.jp/html/tokusyu/setonew/setonew-18.htm

45

1,900 42.7 2

60

My

http://www.nishinippon.co.jp/media/news/9810/1021.html

400

229

200-300 m

m 3600 m

1976
Legionaire
34
Legionella



1980

1983 1995

5

5
17

1994
pH 5 82
pH6.9

1-9%

40

200mg



150mg

0.5-1g -
100mg
100mg 100-200mg
150mg 2-3
X 2 ml

http://mww.tokyo-eiken.go.jp/topics/legionel.html
http://www.iph.pref.osaka.jp/topics/Legionela/Legidex.html
http://www.venus.dti.ne.jp/~ske/legio/main_index.html

No.3

227 228



10

200ml

30

100ml
1000ml

42

200ml



