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THE OXIDANT-REDUCED POTENTIAL OF HOT SPRINGSIN TAIWAN
ABSTRACT

In addition to temperature and pressure, redox potential and pH are aso
important parameters for water chemistry. Elements such as nitrogen, sulfur and
carbon that participate the redox reactions in water and water-rock interaction can
occur as a variety of species. The investigation of hot springs in Taiwan is more than
one hundred years. Basic data of hot springs like geology, water temperature, pH and
concentrations of major ions are well established. However, the redox states of
Taiwaris hot springs are not known. The purposes of this study are to measure the
oxidation-reduction potential (ORP) and determine the concentrations of the redox
couples, i.e. NH;/NOs™ and SO,/HS of hot springs water in Taiwan. The results of
this study could help to uncover the chemical evolution of hot springs water, the
processes of water-rock interactions i.e. dissolution/precipitation, and to conclude the
species of traces elements.

We investigate a total of 11 hot springs that from north to south are TienLa,
Min-Liu, TienShen, Future City, Gin-Pin, Hu-Shan, Four Seasons, HuenLa,
Chi-Lin-Fon, Tai- Yaand Po-La. According to the geology, the 11 hot springs can be
classified to 8 hot spring area. There are 3 hot springs located in Tatun Volcano area, 4
in Hsehshan Range, and 1 in the Central Range.

Key words:. redox potential, hot springs, Taiwan, geochemistry
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275-286p Slcm pH

10mg/L
350-500mg/L

2.49-2.74
10mg/L
2001
100-150mg/L

Hem, 1992; Brookins, 1988
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Mason and Moore, 1982
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5mg/L
470 1.10 mg/L
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476 pH 7.14 6960 mg/L
110 mg/L 17.8 mg/L
0.03 mg/L
3620 mg/L 592 mg/L
54.8mg/L 11
-216mV
46 813u SiIcm pH 6.76 -27TmV
1083 mg/L
65.3 mg/L 48.7 mg/L 0.09 mg/L
480 mg/L
26 mg/L
5.24 mg/L -277TmV 0.09 mg/L
2000m
1210p S/cm 30.1 pH 8.00 -97mvV
420 mg/L 45.0
mg/L 21.6 mg/L 0.24 mg/L
225 mg/L 28.8
mg/L 0.025 mg/L
-97mV 0.24 mg/L
1000 813u S/cm
413 pH 855 -182mvV
415 mg/L 51 42 mglL
--0.04 mg/L
176 mg/L 3.5mg/L
0.025 mg/L
-182mV 0.04 mg/L
80m  150m
490y S/cm 577 pH 7.72 -266mV

218 mg/L
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(Species)

Sulfate SO4? +6
Sulfite S05*? +4
Sulfur dioxide SO, +4
(H2S0s)
Thiosulfate S,057 +2
Sulfur 0
Sulfide S? -2
H,S HS S?
FeS PbS
CuS...
H,S
Hydrogen sulfide
X (m) |Y (m)
940524 309957 2787721
940524 309997 2787598
940523 302612 2781544
1500m| 940524 286097 2774073
1000m| 940525 270331 2729598
940525 246763 2707343
80m | 940524 250127 2677939
150m| 940524 250246 2677890
2000m| 940524 223027 2676166
600m| 940523 243739 2663025
940125 220547 2554146

1




(mL)
pH

200 A4 48

100 A4 48

500 100mL 2N 24

pH>9, A4

1. T( ) NIEA W217.50 A 0.1
2. pH NIEA W424.50 A 0.01
3. ORP APHA(20th) 2580 B 0.1 mV
4. EC NIEA W203.51 B 0.01 | p S/cm
5. | Alkalinity NIEA W449.00 B 15 mg/L
6. | CI 0.50 mg/L
7. | SO&# NIEA W415.51 B 0.50 mg/L
8. | NOs-N 0.10 mg/L
0. Ca EDTA APHA(20th) 3500-CaB 0.50 mg/L
10., Mg EDTA NIEA W208.50 A 0.30 mg/L
11.| Na APHA (19th) 3500-Na D 0.50 mg/L
12| K APHA (19th) 3500-K D 0.45 mg/L
13.| NHs-N NIEA W416.50 A 0.025 mg/L
14. NIEA WA433.50 A 0.035 mg/L




pH

pH

g S/cm mv
68.5 275 2.74 -145
73.6 329 2.52 95
80.0 286 2.49
56.0 503 2.60 493
58.3 5840 1.39 -23
53.1 4130 1.65 382
47.6 18900 7.14 -216
41.3 813 8.55 -182
41.8 809 8.42 -11
46.1 2340 6.76 -277
40.9 2350 6.89 -236
Sdend 490 7.72 -266
54.1 496 7.81 -242
58.2 592 7.82 -245
58.9 593 7.90 -231
30.1 1216 8.00 -97
65.4 1005 8.62 -112
33.9 763 8.18 -55
48.5 674 8.15 27
59.0 2040 6.95 -240
50.0 2030 112

13




Na |NH4| K [ ca | Mg [Alkdinty] F | clI | Br [NO3[Po4[ so4| sufide

mgl | mgL | mgL | mgL | mgL | mgL | mgL | mgL [mgl| mgl [mgl| mgL| mgL
1 400 | 66 | 470 | <01 | 98 | 28 | <10 |o021| 89 [<0.1]|025(<01] 978 >5
2 388 | 73 | 110 | 38 | 89 | 32 | <10 |028] 91 |039]036|<01]94]| >5
3 8100 | 356 | 549 | 170 | 189 | 358 | <10 |213] 393 [<0.1|178]172]1740] >5
4 19070 | 3620 | 54.8 | 179 | 592 | 121 | 110 | 1.98]6960]23.4|<0.1|<0.1| 17.8] <0.03
5 775 | 176 [<0.025] 34 | 31 | 04 | 415 [116] 42 [<01]<01]<01] 51| o0.04
6 2270 | 480 | 524 131 26 | 6 | 1083 |127]653]<01]049]<0.1]487] 0.09
7 408 | 106 | 160 | 41 [103 ] 09 | 218 [221] 76 |[<01]<01]<0.1]116] <0.03
8 504 | 131 [ 247 | 46 | 82 | 06 | 273 |276|8.45]|<0.1|025[<01]141] <0.03
9 1025 | 225 |<0.025| 288 | 177 | 76 | 420 |112]216]133]7.36]113]450] 024
10 580 | 121 [ 180 | 63 | 83 | 23 | 299 [175] 4.4 |043]049]<01] 65| <0.03
11 1996 | 410 [ 139 [ 370 [ 315 | 46 | 930 | 43 [231]<01| 1.9 [<0.1]114]| <0.03
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