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Study on Method to Rapidly Detect Changes in Hot Spring Waters
Quality by Simple Measuring of Electric Conductivity
—In Order to Preserve Quality of Hot Spring Waters—

Miho YANO™, Eri MAEDA, Kenzo YAMAMOTO, Tatsuhiko KAWAMOTO

and Takao MITSUHASHI

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of
Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

The correlation between the electric conductivity and the total dissolved chemical components of water from hot
springs was analyzed at 154 different hot spring sources in the Hyogo Prefecture. The results showed a significant
correlation between these parameters (r= 0.996, p<0.01). Furthermore, for the different categories such as the Cl type,
the HCOs3s type and the SO4 type of hot springs also exhibited high correlations with the electric conductivity and the
total dissolved chemical components (respectively r=0.995, 0.991 and 0.994, all of p<0.01). These results obtained
revealed that a simple measurement of the electric conductivity of water from hot springs could be a possible method for
rapidly assessing changes in the dissolved chemical components. Additionally, in the case of a specific type of hot spring,

it could offer an effective index for the detection of changes in the quality of the water.
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Table 1 The numbers of hot spring that classified according to water quality

(D Cl main types (89 hot springs), @ : HCO3 main types (62 hot springs), @ : SO4 main types (3 hot springs)

The classifications based The classifications

Type No. Types of water on anion and cation based on anion

®-1-1 Na—-Cl 32

D1 e 66
®D-1-2 Na-Ca—Cl, Ca—Cl 34
@ M-2-1  Na—CI-HCO, 13

(D2 e 19
D-2-2 Na-Ca—Cl-HCO, 6

- - Others - 4
@-1-1 Na—-HCO, 19

D)1 oreemrmr e 35
@-1-2 Na-Ca—HCO;, 16
@ @-2-1 Na—HCO;-Cl 4

@-2 Na-Ca-HCO;-Cl, 19
@-2-2 15

Na-Ca=Mg-HCO;-Cl
- - Others - 8
@ B1 B@-1-2 Na-Ca—SO, 3 3
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Fig. 1 The relationships between the electric conductivity
and the total dissolved chemical components for 89 hot

springs of Cl type and 62 hot springs of HCO3 type
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Fig.2 The Inclination of the linear relationship of the electric conductivity and the total dissolved chemical

components to each type

9.1 (FhRNIE), 89 (BmF) " Thv, Mihn—&L
WY E ISV gl

1o, B 2 L WIREBKSEERNZ P H S D 35
PR AR5 & UTohESR, BIfRoffii 10.7 (Fig.2 @
-1) Thote. HIZ, Z0 35 RO B, BAAro
FRSIHY Natrtd 19 PR Z x4 b Licha OBfR 0%
%1% 10.6 (Fig.2 @-1-1), Caz* A gliksy & 72 554 (Na-
Ca-HCO:M) DER=DLE%IE 11.8 (Fig.2 @-1-2) T
boTe. WIT, B ZAT 2 RIKEER (RIEKFHE
SRR (S ND 19 RURE RIS & LT-AER,
R ofREE 9.27 (Fig2 @-2) Thoiz. HiZ, =
D I19PRDH B, BiA A DRSS Natd 4 JFii 4
kG & LT 6 OB OREIT 9.40 (Fig.2 @-2-1),
Ca2* )3 gllk oy & 72 D86 (Na-Ca-HCOs-Cl %) dRIf%
KOfe#13 8.82 (Fig.2 @-2-2) ThoT-.

1.3 HiEaER

TR R IT 3 PR DOHDT-0, BURZIIRKIR L7
WS, WIRLH T MY ALY T A BREEEIR T, [F
FRICERIRER LI EEoMIcE, A8 (p<0.01)
D3ohsD TRV EBEME (r=0.994) 25380 B, BIEY
B (ghkg) =8.11x BRUSEE (S/m) ORRANE
bz, BRROREE, B & 0 bk & < RERK
FEA LY B/ NSWETH -T2, £z, AROBRAD
25811 (Fig.2 @-1-2) (Zx LT, bR SHE
STV DRGSR xE T D BRI L, 7.8 (4
JIER) THhY, RRXY EF/ISWVETHST2. 20

49

ENZOWTIE, SRS E )RR R A3 D 72
<, ZhbHm 37 —# blA CHIAE T IR TH D
728, MR I L DL H D EEZLND.

TNHOKER] SRR, RIEEKSEETR, fiisEi)
OIFFTFERDNS, Bt oW T, BREEE A
FE BEOBBROGRET, ks Cl <802 <
HCOs DAKEDNAIZKRE <720, BA A A2 T,
Na-Ca-HCO:® (@-1-2) OBAEEZRWT, FERSN
Cazr L0 b NatOFNRKEWHRF TH -T2, T7hbb,
AT E AT Y 72 ) OBRISERT, BRAORK
LITWT, ZOIEITNEL, B FUicon T, Cl>
S042>HCOs, BEA A 122 TiE, Caz>Natt 725
ZEERLTVD.

F£7z, Table 2 IZ1%, TNENDOA 4 DY EEFERIR
EROIERME 9L, EOIREE 77 24 ETHRLUEHE
HEZ R U2, Z OFHEIESA A OB EES Y
DBEBLRILEREZ/RLTEBY, ZOMIE, B A izo0n
TiE CI>S042>HCOsDIETH v, B A A 122N T
1% Caz*>NatOBRICH D Z ENyioTz. Thbb,
Z DR/ BHRITERUSESR L A F W E B O BIR & K E R
CHRAT LTAB R e —B L TR0, IRRKICEWT, B
(R L VP E & O BRI KEIZ L 0 e D
EWVIFERICIE, ERAKDOETRYA A v DY BER Y
FERKMINTNDHDEEZ B,

2. TEHVEIHLS OIR R K ~D BB 0O A
KRR TR L7 26 #EHZOWT, BRISER LA



Table 2 Electric conductivities per gram equivalent

([A)/ [B)) of main anions and cations in hot spring

waters
Equivalent Gram
Ions conductivity ¥ Equivalent [A)/(B])
A (S=cm%/eq) [A) (B
cr 76.3 35.45 2.15
Anion  HCOj; 445 61.02 0.73
S0~ 80.0 48.03 1.67
Cation Na* 50.1 22.99 2.18
Cca? 59.8 20.04 2.98
FEEL OMRE 757 Fic7ey Lz (Fig.3).
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Fig.3 The relationships between the electric
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