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Arsenic in Thermal Waters and Deposits of Manza Hot
Springs, Gumma Prefecture

Kimio NOGUCHI and Ryozo NAKAGAWA
Department of Chemistry, Faculty of Science, Tokyo Metropolitan University

Acid waters of Manza Hot Springs in Gumma Prefecture are richer in sulfuric acid
than in hydrochloric acid. The highest Cl- and SO- contents of the waters are 1206
mg/l and 4878 mg/! respectively. The highest arsenic content is 17.4mg/l of Karabuki
Spring and 6.7mg// of Tachibana Spring. The content of lead is as much as 0.82 mg/l
in Tachibana Spring. The highest hydrogen sulfide content is 793mg/l of Tachibana
Spring and 780 mg// of Okumanza Spring. The composition of the yellow sulfides collected
from Tachibana Spring were found to be AsSs, while the red sulfides from Karabuki
spring were arsenic sulfides containing a small amount of lead.

Therefore, the red arsenic sulfides from Karabuki Spring can not be called realgar.

Those substances are quite similar to the red sulfides from Tamagawa and Osoreyama
Hot Springs.

1 %

TR R, BEREILTER o LM, EERARLOEMLECAE L, BEEER & WA THA
ETd MBI kIR RO— 22 b Twb, EE 1,740m oEich 5.
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‘ | (°C) (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l)

1| z= w1 | 198716 | 9%6.0 | 1.7 | 17.4 0.1] 1206 | 4720 | 0.50
2 | 2= wg2 | 198.7.16 | 9.0 | 1.8 | 15.3 0.1 966 | 4171 | 0.60
3 | 2 53 | 1968.7.18 | 94.0 | 1.7 | 15.4 0.1| 1160 | 4878 | 0.82
4 1 1968.7.16 | 31.5 | 4.1 | 6.7 | 793 75 | 382 | 0.00
5 | ® 5 g | 198.7.17 | 57.1 | 3.0 | 0.49| 780 61 | 378 | 0.02
6 | M w1 | 198.7.17 | 8.0 | 2.8 | 0.28| 130 163 | 775 | 0.01
7 | 1 w2 | 198717 | 53.0 | 23 | 028 59 9 | 705 | 0.02
8 | AMfEl | 198.7.17 | 92.0 | 75 | 034| 0.0 2 | 190 | 0.0
9 | AAE2 | 1968.7.17 | 935 | 1.9 | 0.39 2 | 4548 | 0.02
10 v 8% Bl | 1968.7.17 | 780 | 59 | 051| 0.1 6 | 18 | 0.02
11| B 2 | 1968.7.23 | 78.0 | 6.3 | 0.0 0.5 155 | 0.03
12 | o ®1 | 198.7.17 | 94.0 | 2.2 | 0.69| 01| 219 | 1207 | 0.00
13 | #ow2 | 198.7.17 | 9.0 | 2.3 | 033] 1 297 | 1095 | 0.00
4 | M # | 1968.7.17 | 91.0 | 2.2 | 0.55| 0.1| 52 | 1061 | 0.03
15 | k1| 198.7.17 | 69.0 | 2.1 | 0.23| 418 130 | 1022 | 0.00
16 | kW2 | 198.7.17 | 66.0 | 2.1 | 028 254 135 | 1099 | 0.01
17 | k%3 | 198.7.17 | 67.0 | 2.1 | 0.44| 290 134 | 982 | 0.00
18 | H@o® | 198.7.21 | 69.0 | 2.2 | 0.03 168 | 997 | 0.00
19 | @Hon | 198.7.22 | 380 | 3.0 | 0.0 75 | 290 | 0.00
2 | @y oE | 198.7.22 | 49.0 | 2.9 | 0.005 44 | 232 | 0.00
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MeHEA A % 87.75 0.34 0.20 0.12
EELEARDA A % 41.18 41.70 40.53 24.74

‘ e % % 42,98 54.23 53.62 37.72
TLB Y Bt i % 0.00 2.43 2.44 1.57
%4*7im * o jg* % 16.54 1.64 3.41 35.97
MLLBRED | g o S/As 2.2 1.80 1.79 1.53
AR B T K Pb/As  0.00 0.016 0.016 0.015
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TRERRDRRKIZ, = BRI EBETHY, ERI VHMBCEATWS, Cl && 1206
‘mg/l, SO HEE 4878mg/l %KL, eREBIOVTITZEERR 15.3~17.4 mg/l, #%
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AL, ZOEIKARENINRROSEERE 1.6mg/l X H/hSw

RRTEBY & LT e ROMAME, ZOEER, FRRB LCHOGMATRH I, &
FrofR, 2hbreROBESIITINT X BEFTFCHEEETH D, B0 ZOHMALI,
LREEE LA A T L eELOETH S/As X 2.25 ARL, FRHEERENER OB
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