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Changes in Hot-spring Components Accompaning Alteration of Pumping Devices

by

Tohru AWAYA ™, Nobuyuki ISHIZAKA ™ and Masao OYAMA *

Abstract

The hot-springs of Hakone and Yugawara are extracted by various O ethods.

Recently, a number of hot-spring have changed to submerged motor pudps from air lift pumps.

O When the pumping device is changed, Kanagawa Prefecture performs a new hot-Spring analysis.

O We examined the changes of chemical components caused by changes in pumping devices.

O When there are many chemical components in the hot-springs of Hakone upper part and Yugawara, which have large

concentrations of chemicals, pH is low, and there are a large number of hydrocarbon and calcium ions.

0O On the other hand, those that have low chemical components in the hot-springs of Hakone-yumoto, have high pH

and a low concentration of calcium ions.

O Our study confined that these differences can be explained by differences in carbon

dioxide partial pressure.
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B/IHZALY Fe*" (mng/ke) 0. 56 1. 58 0. 08 0. 00
HERMA €l (me/ke) 1.8 14. 2 367 583
BB {4, $0+° (me/ke) | 381 389 167 195
Mk #4142 HCO-" (mg/kg) | 606 643 114 115
FIEERE H:5i0: (we/ke) | 244 23% 65. 6 104
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HPESNOHEM
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systems at elevated temperatures and pressures,

Amer.J.Sci, 267, 729-804.
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x4, BHEBROTFEICEG., pHFYETFLAER

| HUDT | EreE | SpafT IR R pH_| Total Na K Mz Ca Cl S04 HCO3 pHo |P(CO2) |

- ®BE 5 T |1/min | me/ | me/] | we/] | mesl | pe/l | me/] | me/l at
{Eﬁﬁm 19 | 18} AP | 57.8 79; &1| 1584 8.5 12,10 84, 90! 140. 00 19. 8 3R1. 0 606, 0 6. 220 0 §25
|[STHFEHR) MO 19 | 492 SP | 60 Ti 56 6.5 _ {627 99.3 14 000 89 80| 136. 00 14.2] 389.00 645.0 & 21 0. 630

i : !
BRI | YGETO | 386, AP 1 61.2 59 8.4 1098 2040 i6 20 1. 83| 65.40 367 0 167.0f 114.0 7.23 0012
3 GETQ 769: SP 165, 3 4 7.4 l473i 36306 31,00 0.32] 103. 00 583, 0 155 0: 115.0. 6.92. 0. 029
| ' i | ! . ; | | i
(GG MY 351 463 AP [53.7 60 8 20 1865, 388 0] 32.30 3460 117 00; 693.0. 125.0; 291.0 6. 77 0. 089
| THEE MY 35| 91§ SF | §5. 6. 79 7.2 2082: 904. 0, _39.20 10 50i 99. 50 784.0( 174. 0. 194.0 6.74 0.072
i | | | : . ; :
| SREE | MY 50 ; 644 AP (64. 5 32 81 ZB39 538.0 47.00] i5 00! 106. 00 744 0% 230.0 3010 6 68 0. |07
_ﬁw 50 | 795. SP : 68. 2, 0 7.4 1723 382 U‘L 34. 50! 44,40y 35.20; 524.0: 150 Oj 267 0! 7.03__ 0. 053
! | i ) ; ! . i | ; , i
| EUREF! NY100 | 209 AP 61.0] 54 9.1 1026 2560 2.92 000 72 50 277.0_ 2920 286 778 0 00L
= MY100 | 662 SP i 63.0 69 7. 3 817, 170, 0 2. 39 0,96/ 79 10 220.0 237 0; 36.3. 1T 132I (. 002’
; ! | i : ' ! .
& FIS | YG 66 )| 841 AP : 81 ¥ 84, 8.9 2078 482 05 28, 20 0. 36/ ]85, €0 §50.0. 526.0Q 7.7 6 88 0.019
il Y6 66 988: SP 80,6 71 T 'r'i 1781 404, 0: 18 80I 1.13] 164, 00/ 586,00 422 0' 76.1 6 79| 0. 030
: G193 | 122 AP ;55 ) 43 § & 810; 145. 0 5. 28 0.00| 94 00 117.0 328 0 60.4.7.33; Q.005
ISRELE ] YG153 | 751| SP i56.7 28 1 6: B6B& 112, 0 5. 48] 0.0 83. 00 94, 01 2620 67.5 7.32' 0. 006
HBEIR| Y6163 | 7700 AP 14T, 7] 41 820 2370 43.8 2 11 002 13.80_ 10.0._ 56 5 74.0/ 808 0,001
YG163 827{ SP | 66 ﬁi 49‘ i SJ 2010 512, Oi 32. 50 0. 45| 153. 00, _830. 0! 228 O 120, D] 6. 78, 0. 041}
: : !

(FEY AR IF-N2 M8 277, SPizikctpd 277, Na:dbusidty. K ambn{ds Me T 330044y, Casibebds, Clg@eidy |

S04 : BBk Y : [ s T Y pHo : 7 B 358 i TF {Ig A =R o i HE T2 il

®5. BEBEEOTHEICHFEW, pHF ER LB

| HAEE | ERE | SYHT MFE&J of | Iotal| Na K ME Ca €l 504 | HCO3 | oHo |P(CQ2)
#E_|FS C |L/mi me/l | me/l | mg/] | me/) |ome/l | ome/] | me/l | me/] atm. |

| YU 19 069l AP - 50.1 . 19| &4 612l 17200 191l 0.02 2200 1800 15000 34.0: 8 30 0. 000
| awA | YU 15 1001 SP (617 18 87 563 35700 L48 0010 19.50] 1580 1200 33 3 835 0 000
| #B | YU 25 | 846 AP |37.9] 28] B9 253 579 054 03 324 360 188 636 8 88 0. 000
2B YU 25 | 911 SP 1 37.0 53 9.1 252 610/ 073 .03 3.240 396 183 640 891 0000
A (YU T2\ 77 AP 149.7 45 8.1 470 13400 1.200 .00 11.80] 1580 43.2 588 829 0000
B YU 72 | 807 SP 48.6 36 9.2 194 450 0.27 0000 218 165 103 591 894 0 000
; ! 1 : i : : ‘ ‘ ;
R4 YU B0 70 AP 735 73 88 950 2850 436 Q.00 3830 413.0 988 350 7 &L 0 001
L&A YU RS, 808 SP 721 57 &9 311 8.0 108 01 262 640 1§ 3 66.2 & 56 0 000
‘ ] [ ; ‘ i | 1 |
YU S| B6LAP 61O 198 83 1240, 405.0 7.80 000, 11.40] 546,0° 112.0_ 29.9 857 0. 000
| @& YU 90| 793 SP | 62.8 8T, 9.2 285 G8.6 0.99 008 ] 48 37 9; 10-4, 759 8 88 0000
A YU 97 737 AP 527 T 85 343 858 105 001 656 75.0 36,6 569 853 0 000
& | YU 97 |1009 SP [48.7] 48] 8.6 28Sl 56,1 0,95 021 450 452 219 541 8 69 0.000
i YUIO4 | 223 AP 1625 63| 8.3 1170, 3450 3.92 .03 4180/ 4550 1850 363 7.93 0 001
| @2  YUI04 | 984 SP . 49.0 37, 8.4 436 102.0_ 3. 12 0 14 10 90 109 0‘} 43.7 639 8 28 0 001

\ j 1 }

UIDE | 229 AP 59.7| 96 8.4 674 193,00 3.13' 0.04 19.80 259.0 615 452 808 0 001;
Lk | YUI06) 728 SP 144.5  47] 9.3 228 443 045 001 161 158 710 52,0 928 ¢ 000
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