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Abstract

At Asamakogen and Ikaho Hot Springs, the hot spring water is transported from the
souces to the bath pavillions by conduit pipes with natural flow down. The Asamakogen and
Ikaho Hot Springs are characterized by a Mg-Ca-Cl-SO,-HCO; and the CO,-rich Ca-Na
-S0,-HCO;-Cl type waters, respectively. In this paper, chemical composition changes of the
hot spring waters and the deposites in transportation by pipelines at these hot springs are
discussed.

Chemical composition change in the transportation for 2.8km at the Asamakogen Hot
Spring is relatively small and the fine suspended particles of aragonite is recognized in the
flow through the pipe. The degrees of supersaturation for aragonite (S,) at the souce and
the end of pipeline are 24 and 9, respectively. On the other hand the hot spring water was
left to stand for 9 months at room temperature, the S, decreased to 4 only, while for 45
months at 5C, the hot spring water saturated with aragonite (S,=1). The observed
variation of chmical composition in the transportation at the Asamakogen Hot Spring, was
relatively small because of the necessity for long time to be saturated with aragonite. It is
estimated that the nucleation and,”or growth of both calcite and aragonite from the hot
spring water is retarded by dissolved Mg>".

At the Ikaho Hot Spring, during rapid running down of the spring water, pH and CO,
concentration change remarkably because of release of dissolved CO, from the solution.
The deposit in the pipe is SiO,-rich ferruginous sinter. At the end site of pipeline, the ion
activity product (IAP) for CaCO; of the hot spring water increases to 10~77. From the date,
the CaCO, precipitation may occure at the station. The formation of CaCO, deposit is also
supported by the contents of CaO and ign. loss in the sinter.
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#®1. ZMBREBRSTRER

Sampling St. St St. 2 St. 3
Tw(C) 35.0 25.0 23.50
pH 7. 71 7.70 7.51
E. R. (mg, 1) | 4520 4389 4417
Kt ) 22..3 22.3 22.0
Na* () 290 285 285
Catt ('t 373 368 376
Mg?+ (e B 350 347 347
Fe?* G Mape) 0.18 0.18 0.01
Cl- ) 918 918 915
SO, ( »m ) | 1100 1100 1050
HCO;= ( » ) 760 598 625
HBOH ¢ niis) 1242 12.0 11.9
H,Si0, ( v )| 118 118 118
CO, ) 21.1 17.6 29.0

Sampling Date, May 23, 1985
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xR2. ZESREARIITER x 3. ZEBEERERFTHY OIS
Sample A* B* (HE)
pH 7.65 7.65 7.60 7.65 Sample A* B*
E. R. 3900 3205 4126 3734 H,0(—) % 0.34 0.67
K* 22.5 21.8 | 24.0 23.2 Ign. loss % | 41.64 42.27
Nat 230 230 260 260 si0.% | 3.97 e
Ca** 387 204 400 267 Ca0% | 50.79 54.17
Mg* 218 2171 320 320 Sr0 % 0.091 0.143
Fe?+ 1.82 0.00 2.44 0.00 MgO % 0.779 0.087
Cl- 750 760 800 800 Fe,05% 0.560 0.784
S0, 940 950 1100 1100 AL,O,% 0.001 0.210
HCO,~ 720 182 768 303 Na,0 % 0.155 0.120
CO, 24.6 2.2 96.8 3.1 K,0 % 0.022 0.021
H,SiO, 102 110 110 110 MnO % 0.143 0.053
unit, mg,/ S0;% 0.01 0.01
A* 19814E11H 6 HI2HokL, HRAKEROFHEE C% | 0.1 0.124
BifMIc, 45 AM 5 CTHRE L, MiERAE L Total 98.60 100.20
i E A/ L, AHOSHE % B R
L 72 A* 19814F11H 6 HiC¥RKL, 457 H
B* 198410 H26 H 23Rk L, #RAKEZDGHEZ 5 CTHREL THELTHEY
I, 97 AR TREL, BE®AEL 2 (773 F4 P EANTA PR
Pz S8 L, 55 HHE % SR L 7. am).
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IAP (210779% 51078322 2L, 5CHT T T+ A4 F DEMREFELSL0*29THEZ b, T7
THA b EERPEIEL TV B I EAUREND, —F, 97 AMFIRTHE L 2iRRK (B)
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72

FERE IR ROVEIRTOT 7 TF A MK @R IL, 198140 HI5E T 132265, 19844 T204,
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K4, FERERDWHER
No. Stiol St. 2 St. 3 St. 4
®oK # A BN S ABEMERS 0 | AEERRZFO | AR 0
g3 RilE £ F | & B F H|IREGHEBEID | KEEHE DY
BOEGIET 46.6(5.0) 46.3(4.8) 46.3(6.4) 46.1(6.4)
pH (3 ) 6.2 6.6 7.4 7.6
I E W (g, ) 1066 1069 1073 1063
K+ (mg, 1) 11.4 11.4 11.4 11.4
Na* (mg,1) 112 112 112 112
Caz* (mg, 1) 134 134 133 133
Mg?+ (mg, 1) 29.4 29.4 29.0 29.5
T-Fe**  (mg/1) 6.5 6.5 6.5 6.0
Mn?* (mg,/1) 1.47 1.43 1.43 1.43
Cl- (mg,1) 131 130 130 131
B (mg,/ 1) 0.14 0.14 0.14 0.14
S0, (mg,1) 328 328 315 315
HCO,~ (mg,1) 273 264 270 269
CO, (mg,1) 202 174 79.2 52.8
H,Si0;  (mg/1) 194 191 191 189
RKH 19804 2 A26H
x5. FEREBREBYOILFHER
No. St. 1 St. 2 St. 3 St. 4
B B2 B 6% B 6% £ Bk & B
H,0(—)% 12.21 11.80 10.84 10.59
Ign. loss % 9.54 10.37 11.56 12.29
Si0,% 19.95 18.08 20.26 24 .47
Ca0 % 1.18 1.44 2.82 3.83
MgO % 0.097 0.080 0.271 0.369
Fe,0:;% 48.51 48.30 38.00 33.22
Al,0,% 8.69 9.19 8.45 7.61
Na,0 % 0.180 0.141 0.197 0.170
K,0 % 0.103 0.119 0.135 0.092
MnO % 0.083 0.562 7.78 6.92
S0:% <0.01 <0.01 <0.01 <0.01
ToTal 100.54 100.08 100.31 99.56
RECH © 19804 2 A26H

BHHIL, FTRICAT e - T Fe, 05, ALO;, AR &

MgO, MnO (Zi23ML TWb Z &Ehhbh b,

Bk CO,MMEIX St 2 225 St. 4 £ TOMTHIRL T 545, AU St. 125 St.2 %
TN 754 > DAERH20%0 TH BDICHT L, St. 2 55 St. 4 12 B BEFHE 23090, & B WAL
I TnbdEEZ 5N 5, Ca?t, HCO, BE S, CO,0MM & Z ittt - pHoO L

ADBLNDIERTIIAKENET 52 L%,

=X

H

A5 L, SiOs,

sl g, CaO,

Lo Lawss, FERRRDORM A 7HIZ

HDWEIIREL 72 & 5 ICBREIREH TH 5. IBRRAKDOGHHERS 5 CaCO, TAP 2RI L,
ELIZHNYTA L DEFRER (46°CIc BT 2 Ksp=107%0 1) & HVilfaflifE 2 KHX 7 127K L

7e.,

St. 145 St. 2 $THNYA MK L THREMTH 225, St. 3 45 St. 4 1241 TR L
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HNHA P EREZNTHROZ 05, RigL ) oL 2F AL SI2B W T3 A IKE»E
LTwaZ e taEzbis,

AelalisE L 72k oy T—Fe?t3, Bt tRKERICER CpH 1 & L2l ooiETH
bic, AEENERE auf FENSEDATEE > Twa, St 3—St. 4 TIZRAKRRCH
B DRI B L EMAEN] & 70 5, Ca?t, Mg, Mn?H 3R RKDGIGIC &k 22 H
FNALENLD SR THDBD, WL THREITICEINTHDE I bz, I
SNSHEAEEEICA->TLE ) &) HREZELTLHFAERIBRDAELGENS.5m’,/ min % EE
T2, WEMTFOEERSTENZEALIENRL 20w, 22 &b, SliGIC L 2ERILEFET
BlchHiz ), IREAKE RO MR Z R IR T 5 Z AT WANABETH L EEZ S
5.

4, £ & ®

BERTOEMEERR & HFERERICB W TIIEOBIC AT 2 iRRKE L B ZAIC
DWTHERTL 72,

EEEFIR R TIE2. 8kmBA KB THIB SN T s HIcET 2L L B 57 AH 5 Wvid
9 AR IE L THWwiciBRkoZsb e 2l L 72, iRk CaCO;» IAP DAl &, iR
KOEEFIIREED &5 T 7 2 4 b & ERFHIET 5 F TICREMET 2 2 L 28 oniz L 72,
PR TR E D 20~24 & KEWETH B2 L2202 b 56T, SIEBOMICA LT EL V%
WOIRERBGEEOREE L TR T 2 2 &2 CE 2, BE L IAPOBR2ELRAL &, AT A
T B HREEDSKE VDI L b LT T 7T+ A FAHL TwEZ EIicD2w TS, RR
Koy Mg2HBIEN K E W2 ICER D H 5 L HEGEL 72,

PEALEFIC BV TIE, A EH700m BKE TS L Tuv s MIcAT 2REK & B
WAL ERET L7z, 234 754 > HRLEDEATTIE CO,D & ) B NEE L IEFRGDELA KR
Xl BB THLNLWEWEIL ) A 2 EALREREBDTH ), pHO EFAICHEL - T
HEBOMID AL NI, 72, AEK TIZIRREAKA CaCOsiz i L TlEfiafl & k> T d Z &
s, CaCO, DB e D IREMEIZ D T L 72,

Eil B
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