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ABSTRACT

66 samples of underground waters at the town Onyang were collected and analyzed from August 16

to November 5, 1969.
Fluorine more than 1.0 mg// is contained in the underground waters in the region 0.9 km away

from the Onyang hot springs, fluorine more than 0.3mg// in the waters in the region 1.2 km away
from the hot springs, and 0.04-—0.29mg/! fluorine in the waters in the region from 1.2km to 3.9km
away from the hot springs.

It is advisable that the residents in their teeth growing ages must not drink the underground waters
in the region 1.2 km away from the hot springs because the waters cause dental trouble (mottled
teeth) and they may drink the waters in the region from 1.2km to 3.9km away from the hot springs

for the fluoridation of their teeth.
It is reasonable to suppose that the high fluorine contents of the underground waters are caused

mainly bythe contamination of the hot spring waters in which fluorine and calcium in rock are
dissolved, in the region 1.2 km away from the hot springs, and that the waters in the region from

1.2 km to 3.9km away from the hot springs contain much fluorine produced by the decomposition.

Of organic substances.
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Fig. 1. Underground waters at the town ONYANG investigated & : hot springs.
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Fig. 2. Distribution of Flourine Contents of Underground Waters at the town ONYANG.
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TABLE 1. Content of Fluorine Contents of Underground Waters at the town ONYANG.

Temp. of Temp.

No. inchs{tlit;ated Uuderground Water Samples w(a;gr)s %Ecasr pH (rr}fg/l) (;Sé/l)
66.10.21  EIEESRKCHERE) 48.0  18.5 8.2 3.22 32
1 69. 819 ABERSE6RE 226 K % £ #& 18.5 28.0 6.2 1.09 187
2 " " v 5K it # 165  28.0 6.2 0.09 183
3 " ” n 5EL 24 i K % 16.0 28.0 6.4 0.18 26
4 " no BRI 1 # @ M 4.5 275 6.2 0.31 145
5 RY. 8.20 r PR 1E ” 13.8  27.5 6.7 0.17 15
6 " P v 2 B KAL) " 13.8 27.5 6.2 0.09 24
7 4 " 7 3% 608 4 Ju 14.5 27.0 6.4 0.12 19
8 " p v 3 591 & R 17.5  28.0 5.8 0.08 21
9 1 ” n 3k 592 ” 23.5 28.0 6.1 0.12 8
10 4 ” n 3 620 14 17.5 27.0 6.1 0.09 101
11 , no B 1E 4-3 (k) 145 27.0 6.2 2.65 7
12 ' 1 1 115 WO K 140 27.0 7.6 0.15 15
138 , v TEIbEH 2 W #H 13.5 27.0 6.4 0.07 58
4 ’ ” " " 22.5 27.0 6.8 0. 68 10
15 ’ n " ” 14.9 27.0 6.0 0.08 40
16 ” " 7" oo 15.5 27.0 6.2 0.16 19
17 % 7" ” 4 18.0 27.0 6.6 0.15 150
18 ' n {E{H 1 378 #oo@F il .00 27.0 6.2 0.04 116
19 , " v 1B Hjg 0 JE 138 27.0 6.5 0.09 55
20 1 " n  1l& " 14.5 27.0 6.5 0.08 90
21 " " 7 18 28 G M wO14.2 24.0 6.4 0. 09 15
29 " no SETRHL 25 320 & i ¥ 160 23.2 6.4 0.11 65
23 y p o 2L oW H 160 21.0 5.9 0.08 68
24 ” 7 v 20 o 16.0 21.0 6.5 0.11 73
25 ” 7" A ” 15.5 20.0 6.3 0.08 48
26 " ,, ” 903 o of ¢ 1400 20.0 6.6 0.16 12
27 4 o A1 24 ML M 140 200 6.3 0.13 11
28 o ” ” oW M 14.0 20.0 6.8 0.15 18
20 GO 10030 LT BN I o K 140 110 6.3 0.15 206
30 G0, 821 EEETEH 440 4 W s 182 255 6.2 0.12 58
31 1" " ” 444 A it A 16.0 25.5 5.8 0. 08 131
39 ” " G 3 212 26.0 5.8 0. 12 9
33 ” " o 345 gL o20.2 26.0 5.6 0.09 6
RY v BN 2k 351 O W 220 26.0 6.4 0.06 79
25 7" 7" " 138 4 W g 225 26.0 6.7 0.15 a1
36 1 2 o EBELE Koo 23.5 26.0 6.0 0.07
37 ” PR i # 22.0  26.0 5.9 0.10 23
38 " " n o 252 fr # 2.0 26.0 6.0 0.10 18
39 " 1 " 257 e B¢ 180 26.0 6.0 0.09 46
40 % v BN TS H il F# 16.0 26.0 6.8 0.16 15
41 ’ 0 ERE 1 kOF # 185 26.0 6.4 0. 07 101
) » " o4 3} 136 26.0 6.0 0.12 44
13 ” v SLHIE 14 o f] #1500 26.0 6.5 0.10 5
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0, Mg** Ca** C.0.D

No. irgaetsiigated Underground Water Samples (mg/l (mg/l)(mg/l)(mg/l Remarks
66 10 21 m]@%mﬁéz{((%%}%) 45.0 5.5 17.9 0. 11 refer to 1)

1 69. 819 RERBRE 6 226 ¥ o4 fx % 27.8 15.3 60.3 4.38 pump.

2 ” 1" no 5k # @ JF 12.5 18.1 114.3 1.46 pump, depth about 9. 0m
3 % ” n 5l 24 EOK ¢ 2.3 4.1 13.8 127 » " 6.5m
4 B @ 5.7 525 14.8 1L.45 well,

5 69. 8.20 1o PHERHL ] R " 2.0 9.4 53 1.27 r , depth about 5.0m
6 I ” ro 2 OE AR ” 3.2 4.3 13.7 5.55 pump, ” 7.0m
7 " ” n 3% 608 4 % J. 59 0.0 169 7.8 » 4 8.0m
8 7 # » 3B 591 £ 4 16.3 3.5 10.6 1.46 well, " 1.5m
9 7 ” #3592 4 18.1 0.5 7.4 2.05 "o, " 4.2m
10 ” " v 3 620 " 38.6 14.9 46.6 4.19 "o, ’” 6. 0m
11 ” ro BEIEL 1 4-3 BaCEGRE) 3.3 151 6.4 5.45 pump, G 4.2m
12 1 ” " 115 W OF & 116 0.0 2.6 3.2 |, ” 7.2m
13 " i FEPLRL2 # ® 4 161 7.2 423 711 w4, " 7.5m
14 ” ” 7" ” 1.3 1.0 27.5 3.60 well, " 2.4m
15 " ” " ” 1.5 2.7 27.5 1.66 pump, ” 6. Om
16 ” 7" " ” 1.0 1.3 19.1 2.05 well, " 3.6m
17 " 7" " 17 38.0 12.4 70.9 3.99 »n |, ” 4. 5m
18 " ro T L 373 ¥ A i 22.8 13.6 41.3 1.46 pump, r 4.5m
19 ” ” no 1 #* ®W O H 83 53 30.7 1.46 well, ” 8.5m
20 ” 1 v 10 ” 4.4 7.9 62.5 0.68 r , " 8.5m
21 " " no 1 28 4 % # 11 53 127 0.29 ” 11.1m
29 1" o EEZEHL 2 i 4t w57 3.7 40.2 1.07 pump, ” 6. 0m
23 " 1" no 2 4 B 11.4 10.6 34.9 2.05 well, ” 4. Bm
24 " ” v 2R " 9.3 9.8 50.8 1.27 » , " 6. 0m
25 1" ” o 2R ” 9.0 9.8 28.6 1.27 » , " 5.4m
26 ” 7" ” 903 O 8 ¥ 0.1 6.6 9.5 1.66 pump, ” 7.5m
277w v 4E{CH 2 ¥ # % 0.8 31 6.4 0.8 # , o« 9.6m
28 1" ” 7" it @ 0.6 3.3 21.2 1.07 7o, ” 7.5m
29 69.10.30 FIUAFTEREE L oo ® 114 6.6 21.2 3.73 well, " 2.0m
30 69. 8.21 BEIEJSIAFE 440 & W 208 13.1 4.5 3.22 pump, " 3. 0m
31 " ” 444 s H 4 23.3 10.8 28.6 0.68 well, ” 3.0m
32 ” " 3 W 4 150 57 169 3.22 ” 4.5m
33 1” " 345 # 8, i 107 5.9 16.9 1.85 pump, " 3.6m
RV v B 351 BOBE i 190 13.0 41.3 4.38 well, ” 6.0m
35 % " ” 138 # @ M 26.3 12.4 38.1 2.63 r " 3.0m
36 nOBEE X ¥ M 18.0 6.6 14.8 0.88 pump,

37 v A=A # R H 167 6.6 2.1 1.66 » " 3.0m
38 “ v 252 ff # ¥ 230 57 8.0 121 ~# , " 4.5m
39 ” " n 257 % B ¢Z 3220 9.8 25.4 2.83 »« , ” 2.1m
40 no BNE 1 £ @ H 18.8 58 20.1 0.68 well, " 1.8m
4 v AR 1 # B # 23.5 19.4 63.5 3.22 " 6.0m
42 " & A 3 18.8 10.4 30.7 1.07 pump,

43 ’ - ¥9:: i 1154 3k @B O #H 50 27 11.6 0.88 well, ” 0.9m
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44 14 ” ”

45 ” " ”

46 " " n BEE A ¥+
47 " " " 129 &
48 ” " ” 127 #%
49 " v HRE 3 3t
50 ” " " ” 59 2=
51 ” v BRE 3 0
52 ” n FERHE 2FE 295 w
53 " ro BRE 4E 202-1 %
54 " 7" n AR #H
55 " " ” & pied
56 ” ” 7" 2I% 80 b3
57 ” ” 7 5 95 b/
58 1 " n 5 93 &
59 ” " 7 BiE 226 e
60 69.11. 5 " ” 1R e
61 69.11. 5 HEE R R 107 *
62 " n HER 2 %
63 ” ” ” 3E &k
64 ’” n BRE 1E #
65 ” ” ” 15 Eo
66 69. 8.22 v BEBH 1E e

Eﬂﬁ(@ﬁ ﬁdﬁiﬁ}* HEHEDIL ,\1‘4 ED?E:Lf

o] folbke] FEEE #9 0.3p.p.m. o] Hulfel A HE
kel BERHE Wiboh —Fehd, £F Foge &
B PRkl ReBste AT K F 0.3p. p.m. o]
v #Eel okebA & 0. 06p. pom. REES] A HRAEBSFL 9
o @Ot ek ok WRE EEBERel e A
M BRBAS TR e RS Ak kit

g R °]HW?‘F}3’— = BRKS KHES M
RALREY BIRE U= gl
ath K&

Ak 400ml Oﬂ ¥§3te] phenolphthalein & F54K.C.
2 i) & siokx KB EES mete B
Py Feis Zlﬂﬁbﬁ W, el B¥E 20ml o FRK
30ml & et KERERE dld @Hﬂ&ﬂ] #fshe]
Zr-Eriochromeyanin-R o] {&sle] F' 2 HEsgERs)
et

HRet #¥

FrAAe 19694 87 19A Y-8 R4 118 587

A Abojefl, el AT 0.9km 7kA] Atelo] hife]

¥isle] 20fEESt VRlAE 4 Brld 3 2F 39
% RS EEUEETE Fig 1o BRsiged 4

v

A
o~
w‘nﬁrx;“ra'oni. BB S X0 E T FINEE 2EE <

kb 88 A

150 260 6.4 0.18 15
17.5  25.0 6.8 0.09 149
#% 16.0  25.0 6.0 0.11 90
R 15.0 25.0 5.6 0.09 93
B 14.0 250 5.8 0.08 95
5 3 16.5 250 6.2 0.21 102
T 150 250 5.7 0.07 286
£ 140 250 5.8 0.05 136
# 145 250 6.4 5. 54 59
Fi 148 24.0 6.4 0. 21 45
3 19.0 230 6.4 3.23 109
H 16.5  23.0 6.7 0.04 134
¥ 150 230 6.4 1.21 169
F 21.0 230 6.1 0.21 95
# 18.0 220 7.2 19.78 176
Z17.0 22.0 6.6 5.54 419
I 145 1L.0 6.7 0.36 21
F 152 11.0 6.4 0.18 7
B 14.0 9.0 6.3 4.46 130
W 14.0  11.0 5.8 0.97 353
4155 11.0 6.4 4.31 12
% 15.5 11.0 5.9 0.68 96
%@g 240 180 63 0.65 13

E}?q"ﬁ, 1= Tlec 1. o] 'Q/J\al r/}

Fig. 2o = BB MRS Mk

Ak EEEC T BB el 3R HhE,
BEsElge] v o5 aR PURG ‘%r)r‘*ﬂ Bom
Wil Arelel A Haps]o} sieh,

Fig. 2o 4] B3 wbe} o) Esite] B8 #l215- 7
ool A WTFKIFE HFGhe] & 2 2 5
A, W 0. 9km LIRe] 9l TR el shir)

LOmg/lph bk &459 Wol B3 Bifigel ol wr
K No. 58 tficll = 19. 78mg/! o] 97 &HF 5 QLo
", 1. 2km LIRS Hlel sl K rhell i 0. 30~
0.99mgr/l 2] #BHFRE HHF= Aol Waole Bl
A de] gles KD 5 K No 11(F' 2.65
mg/)E BRIbstZ i 0.04~0. 29mg/L o] FHE 774781
AR A 2 u%{hi_-:r. o 12km B9l sl
RE WTARE FkES BNl Juz WFe wWEM
ol & o] iﬁiTﬂ\’é‘ KRR FHsE A o] ¥
& Aol Hfh LMX 1 (@ RAA 1.2~3. 9km L2
HEONS HTFAKE BN WFEMIHRIEST 98 A
ol o},

el A 1 2km LAye] skl fri@ste k(L
TRIESR MY HT AKel ol #8te] F-! 2} Ca*® 22
BARE Xl Fig. 3014 H wpeh zlo] Ca*®of w:
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44 ” ” 1 ” " 0.9 7.9 11.6 0.49 » , " 2. 4m
45 ” ” ” ” " 22.0 14.2 89 029 »n, '
46 ” 7 BRE 3T K # % 13.0 9.5 37.1 1.46 pump, ” 2.4m
47 ’ " 129 & ® R O0.1 14.7 21.6 0.49 » , ” 5.4m
48 ” ” 127 # U B 01 9.1 41.3 0.68 » ,
49 ” 7 BERH 3E i | FH 13.5 10.6 58.2 1.27 well, ’” 2.4m
50 ” ” wooon 59 Z M fF 34.1 28.7124.9 1.07 pump, 1" 8.5m
51 " # BRBE 3FE WM OB % 1.4 10.6 54.0 0.49 » , ” 9. 0m
52 " o FERE 2 295 # B ¥ 1.3 10.0 33.9 0.68 ~» , " 6. 0m
53 " » BRE 4E 202-1 F # WM 17 46 222 107 # " 9. 0m
54 " ” n 4l #H A 3 7.9 16.0 62.5 4.58 » " 3.0m
55 ” ” n 3E ¥ | HH 36.0 19.4 98.8 0.49 well, ” 7.5m
56 " ” #2080 F B H 1.0 42.6 57.8 0.88 pump, " 8.1m
57 ” ” #  BE 95 A A T 56.0 8.8 42.3 4.97 » ” 4.5m
58 " ” n  BEE 93 % & 80.0 12.5 741 4.19 well, ” 4. 2m
59 " ” v 6 226 & A £ 80.0 32.3100.6 2.05 pump, " 6.0m
60 69.11. 5  # VA1 & W OIF 25 36 9.0 1.45 well, " 16. 5m
61 69.11. 5 EBRERE 107 # A& K 0.4 11.3 57.2 0.83 pump, " 15. 0m
62 " v EBESR 28 % j®m f 89 18.8 46.8 3.95 well, p 7.9m
63 " ” n 3 & ¥ @ 125 56.1143.0 5.08 pump, ” 9.6m
64 ” ro BHEEE 14 = £ 4 19 81 150 0.62 » ” 6.3m
65 ” ” n 1 4 { % 33.3 28.2100.0 110 » , ” 11. Im
66 69. 8.22 v BRPE 1 T EESHE 80 2.7 159 127 »
7 1
1 N :
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Fig. 3. Relaticn between F~ and Ca™® for the Underground o \\\ R
Waters in the region 1.2 Km away from the 20 ° & \%
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Fig. 4. Relation between F~ and Ca™ for the Underground
Waters in the region from 1.2 Km to 3.9 km away
from the ONYANG hot springs.
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Fig. 5. Relation between F~ ond Cl for the Underground
Waters in the region
ONYANG hot springs.
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Fig. 6. Relation between F~ and Ci~ for the Underground
Waters in the region from 1.2 Km to 3.9 Km away
from the ONYANG hot springs.
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Fig. 7. Relation between F~ and SO, for the Underground
Waters in the region from 1.2km away from the
ONYANG hot springs.
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Fig. 8. Relation beiween Mg'? and C.O.D. for tha Und--
erground Waters in the region from 1.2 km to 3.
9km away from the ONYANG hot springs.

Fig. 9. Relation between F~ ond C.O.D. for the Underg-
round Waters in the region from 1.2km to 3.%km

away from the ONYANG hot springs.
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