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Variation in Concentration of Hot Spring Water
by the Reaction of Rock with Continuous Flow of
Hot Spring Water of the Tamagawa Hot Springs.

I. Iwasaki, Y. Yoshiike, S. Yoshida, T. Ohmori.

Department of Chemistry, Faculty of Science, Toho University.

Abstract

No study on the reaction of rocks with flowing hot spring waters in situs can be seen. In this study,
rock and hot spring water at the Tamagawa Hot Springs were used in situs for the examination of
contamination of the components of rocks into hot spring water from rocks on the way to the surface of
the Earth and hydrothermal alteration of rocks by flowing hot spring waters. By the dynamic method, each
stage of interaction of rock and water (variations in concentrations of the components of hot spring water
and chemical composition of the residual rocks in connection with the lapse of interaction time) was
studied in detail. All the components of rock have been extracted more or less into the hot spring water.
However, the behavior of each component in extraction was quite different from one another depending on
the nature of the components in rock and water, and of the components themselves and water. Generally,
extraction of components into hot spring water is effective only at the earlier stages of interaction of rock
and water.
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KEELTHALZ, HOKEIR—K1gndbn (RATHE2 ETHREREEDRLHDL)
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8 1% Chemical composition of rock sample
Olivine-Hypersthene-Augite Andesite
(Tamagawa Hot Springs)

sample andesite

(1.0—0.59mn) (Aoki)”
Si0, 58.97 (%) 58.07 (%)
TiO, 0.67 0.72
Al,05 16.96 16.28
Fe.0; 1.73 2.51
FeO 5.86 5.87
MnO - 0.11
MgO 3.95 3.95
Ca0 7.33 7.62
Na,0 2.60 2.48
K.0 1.48 1.06

ERPBRLTROKREE2F 52 5 L EEA LLFEMK, - TR LELTsb 0
B oHt, ZOEFERE(1.00~0.59mm) LA EH AR — O DR D72 Z D fHEDEH DL
MR (813%) CIEELWERYPZVOT, TORBRIEINEROERERZ L TKRKBIIZWY
DEB .

2) BRAKEE FOCHERKREE L TREIREROERKE ZOBRMICENTZNEED
EEAE L CHEEL 2, BNEROFEFEHOTH 2 KR (FHE 141 X100 )25
110 mEN T » 2 82 SIRRAKE E = — VS CRIGERICEWCH AL 72, 2L CTRIGICHER
L7z skl ki (98°C) L N IREDMR, RIGREIRTS £ 4CTh-7z, b/ g0
D EDERVIBAT 27280, BREKDIFEMERD KR 13L& H—Tld % v, KEKRE UILFE
Mk THD I riE, B2ROMGICHER L ZEBRKOLFEHEEICTR LB TH S,

2—2 . ERRER NEEBLLCBEIRCRLALL I ZLEHERALZ,
EEADPSBICHERHTE 20T, HEMOLHL)ICHE ISR L2 L ) ICRREEZEAL T
R EE 275+ 4 CIcfi- 72, RIGHMIZHE IRISRL &) 277 ARESHEEEAL, T
AT AT—LE LT, F0RIERBERERE AN, SAaBREROREEZE C 2o THEA
LSRR R RL AN, —E0WRE (F6ml/min) & L THEICHEAREHRFRK & Befil i
BT LI Lz, Bk o sk ESICAT S, BB L H SN S UERRICERD H
T 2 koL, RibidEk L CEREAKER 120hr L DDTF TR -2, GBHT7AT7—
U AN RS23RN 5 BRT0.5 NEERRIC O TB W THEMT 5L DI3E»LIHL T,
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% 2% Chemical properties of hot spring water
at the Tamagawa Hot Springs.

1 l-25mm -

Hot spring water
Obuki Spring
| used for extraction.
B Temp. 98° 82"
pH 1.2 1.2
Gl 2930 (mg,/ 1) 3160 (mg,/” )
SO, 900 (mg, 1) 1050 (mg,” ! )
A=hot spring water for reaction T-Si0. 300 (mg/ 1) 330 (mg/ 1)
B = over flow . T-Fe 0 (mg,/ 1) 6 (mg,/ 1)
C =screwcock for flow regulation
D = hot spring water for water bath Al 136 (mg/ 1) 148 (mg,/ 1)
£ = Blbuer' 5 oppen Ca 139 (mg/ 1) 149 (mg/ 1)
F =glass wool
G =rock powder ( sample for reaction) Mg 6 (mg,/ 1) 8 (mg,/ 1)
H = water bath Na 41 (mg/ 1) 4 (mg/ 1)
| = effluent (reaction solution)
, K 39 (mg/ 1) | 42 (mg/ 1)
Fig. 1

Apparatus for reaction of rock
with flowing hot spring water

BICHFEBALZLDT, Rt 5BHT 23 03O THET, ZOEBROERICEL Wit
E2230T3nWwEBbLNS, FRBEEFPLLINTEDNIEL W EDFEHS T3

2—3 EBRRME EIEMAE SRR G E AN AR KSR UG R RK E R L
T TH b, WIATIEMI0GHE & iz, FRBICE - TRIBDTBIERPIT % - T 513 1 R,
F 7203 2405 70 & D BRI T, IBERWO—2TH 5 FHK %45 100 ml- oD 72, FEHH)
6ml,/min. 7% DT, 100mliZ% % F TORHO P RORERH % £ DRBOROGHH & LT, £ D K&
RO BEHIBEZ RO (ZLBEHEZFREL O, SABRAR L DREOFELZREL 72, BR
K% 120 B CAEHA3L T L 2O T & UG EE T 5 A G R T H 2 i ko Ko
DWEBLURZRDL, ZOMOEBREHIZFE2RICTAT. BEAEKEDGENILEE
fLEHTEFDORIGDOBERENZALZ M5 HEYT1.00~0.59mmDk = & DAL RRE 2 %EBNo 1 T
1349.52 g (#9950 g ), EENo.2 Ti324.85g (#925¢g) & EENo 1 D EEZ ML 72,

2—4 PIFE LEROFEBRBRMEC L - TRL NGRS RER (8100 ml) o
tHFe, Al, Na, K, Ca, Mg, SiO, ZkNDEHEIC L - THIE L2, ZBINLDBEIERZE
DWW TR HaIc T L, R BIHRRAK & FIBROMEEDERE DY, REKPOY;
%Iﬁ%@ﬂﬁ%@f‘ﬁ%fﬁ?ﬁ% Y+aicmef Lz b, BRETAIEME THETE 52 & 2D
iz, AL CHEL .
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Fig. 2.
Amounts increased in concentrations of components
in the hot spring waters after reaction with rocks
at each stage of interaction.

The solid line: Sample about 50g.

The dotted line : Sample about 25g.
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# 33 Variation in concentration of hot spring water. (mg//)

a ) Experiment No 1

Time Si0, Fe Al Ca Mg Na K
330 86 148 149 38 44 42

30min 515 503 225 290 54 60 43
50 520 399 248 263 45 62 43.
1hr 8 min 560 281 264 268 46 61 43

1. 35 570 219 274 260 43 62 44

1. 40 570 184 279 263 43 64 43

2. 00 560 160 280 258 41 63 43

2. 10 570 146 282 245 39 62 44

2. 32 570 134 279 245 39 62 44

2. 50 560 125 278 253 41 64 43

3. 05 565 121 283 248 41 63 44

4. 00 535 111 286 250 40 67 44

5. 00 520 106 275 230 39 67 44

7. 45 495 101 278 230 40 67 44

10. 13 470 98 258 216 39 62 44

20. 395 94.5 215 185 40 58 44
24. 335 95 207 185 40 56 44
48. 330 93 175 165 40 51 44
T2 355 96.5 192 176 40 55 44
96. 330 92 180 169 41 51 43
120. 330 93 174 159 40 50 . 43

ZOBRIISETHON Yy FHEICLEAMETIRO T VHEB TR k-7, TITIEECHLWE
BRI L THECH LN TN THS. bbIA Sy FEICL BT SKHBIE
(7B L WENRMAKEISHA L T 2P RBOHLN, HIRHERTLZ VWL P
REE” ITETHZ LU B,

Ny FETR RSO S5 RIBOKRT ETICERL TE 2 D&ROEFHIHEE NI LD
T, ZEOBEMBBHICORDY OPEREL TO CEROREIZRD THREET, Zh%d 2 DRRE
BORDOIEELERIZHEBICIZMETE T v, T2y FHRTREBRIGL T, WbWw3
VEHRRAE” IS o7, ThAbBLERL L Lo RETY, REBEOBENER L L ko7
BAEIE, BRVELBLZ20TH S, 23y FETIERISERDOMEE L OGO 5 REH & &
LITKREICELL TITL 2 &1, B3IRBIUVEALARTO? D L)1, RIGKRPTIIAHLEL <
HEHIZELL TWBHDTHEDT, Z0 “FHEHRE & RBiEIC & 2 F—DMWEOSGK & D
FIGHER L ZERNECELZ LD TH D (ZDFEILODWTLHICHET2).
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#33% Variation in concentration of hot spring water.(mg//)

b) Experiment No 2

Time Si0, Fe Al Ca Mg Na K
330 86 148 149 38 44 42

30min 440 273 176 210 49 52 44
50 430 256 189 200 44 51 43
1lhr 8min 450 204 205 203 44 53 43

1. 20 470 169 215 208 52 55 43

1. 40 485 148 225 207 41 55 43

2. 00 480 129 226 206 39 55 43

2 .15 430 120 225 205 42 55 43

2. 130 430 114 228 200 40 56 44

2. 48 440 109 225 202 41 55 43

3 .10 465 106 233 202 42 58 43

4 ..05 465 101 233 202 40 5%, 43

5. 00 460 97 226 296 38 56 43

7. 45 430 93.8 214 289 40 55 43

10. 12 380 91 196 177 43 53 42
20. 365 90.8 178 169 40 51 43
24. 340 88.5 168 164 39 50 42
48. 340 91.5 165 161 41 48 44
72; 330 87.5 168 155 40 45 42
96. 330 88 168 155 38 46 42
120. 330 89 169 155 40 45 42

3—2 HERSOBHOER

ERIEAWTH > THIWE TR wieoic, FHEHE, 285, SilERL LA TEbn
TWD . FNTEWD He T FB R0 A DIEIRER L & & I3 B 2BBENIRLZEICK D,
X L% 2 AR EOME S L CROMA T B b L HHOBE & & Bk o 2Rk T
PR LSO I TCREINEROBEAREHCOWTOERTH Y, BTHETLLOICE
FAS R D & ER R - RIS S,

ARG OFREROEREL, $4EBLUE2RThO2L LI, ERFICL > TERHTEL
CRAY, FNTHEL -2 UGHET, FRENR ZEHIBEOBAEZRL T3 (55 R).
ARSI RIEEOGE & X LICBEIHD L TITC 2 L RENCREY) ThE, Ihbk
P ) BF R ONE 6 B TH S, B 2 ITBIIMOBDIC TR By THE L T
éﬁ%ituwmmu&@&m%ﬂm:aL#&w@f%@k%tﬁ&wa&%&&wmmi
Mﬁ%@%ﬁ%%OJNﬁ&?%ﬁttﬁuﬁw~%mmEWﬁ%EW&ﬁLTwéLﬁmﬁ%
30min (FIGEIMAH30min OB ICBV T, EBNo1 T2 417mg/ [, £ 0¥55 DFEMER
No.2 T4 187 mg/ | D TKRE VD, RIGHMOREE & LICBBMICHmP LT, 5 RHEICE
%ﬁm1fumom/z,%%mzvu%uom/zt&mmﬁﬁ%m&ét%%m1?u&5
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843k Amount of increase in concentration of components in the hot spring
water after reaction with rock at each stage of interaction.

(mg/ 1)

a ) Experiment No.1

Time Temp.| mg/ min Si0, Fe Al Ca Mg Na K
30min 74.2 6.6 185 417 7 141 16 16 1
50 190 304 100 114 7 18 1
1hr 8min 230 195 116 119 8 17 1
1. 35 240 133 126 111 5 18 2
1. 40 240 97.8 131 114 5 20 il
2. 00 230 74.0 132 109 3 19 1
2 10 240 60.3 134 96 1 18 2
2 32 240 47.8 131 96 1 18 2
2. 50 230 39.0 130 104 3 20 1,
3. 05 75.5 235 35.0 135 99 3 19 2
4. 00 205 25.0 138 101 2 23 2
5. 00 190 20.0 127 81 1 23 2
7. 45 75.0 6.1 165 15.0 130 81 2 23 2
10. 13 76.0 7l 140 12.0 110 67 1 18 2
20. 75.0 65 8.5 67 36 2 14 2
24. 74.2 5 9.0 59 36 2 12 2
48. 74.2 5.6 0 7.0 27 16 2 7 2
Ve 72.3 5.9 25 10.5 44 27 2 11 2
96. 72.6 6.5 0 6.0 32 20 3 7 1
120. 0 7.0 26 10 2 6 1

mg,/ [, FEEBNo2 TlE, 4.8mg,/ [ &7h, 1208 (5 HR) #£ICIZEENe 1 Tl37.0mg,/ [, &
BNo.2 Tl 3.0mg, I @A L, MOTLRLLABHL TV W E2bh 3, 2D L) ICHE
IS THL CIEEL, T OBEMEHIFIGHROEA & & LIRS L TWw b D3 #n
EEOFHH TH B, CaMg L#RIZEFEL 13T w0y, KIKFIS I 2 BT HL TWT, 2D
EFRITREICHD L TIT 2 EIERES R TCHOBMOBRICP TV (F3RBIUE 2X).

ZAUC L TAL Na, KiZRIGWHAD & EMBRIZREICHEML TTE, 2N FNd 5 KGR
ICIEREOMAZTRL (B 5K), ZORIIBEMEHIKBICHS L UTE, FUBKLICIZARET
MHTHRICE > TETWDIDOTHS(F6F). AlIFEEN 1 O RIGEHA30mIn TlZ77mg /1 &
BRRTH B, OGRS HRIC L 21 o Tk L, 100min O G TI13131mg,/ [, 240
min (4hr) DOREEITIE, 138mg,/ | OMKICEL, ZDHIZKEITHAL, 20hr O B H#I TI226
mg,/ | X ELHLEECHETHL T3, RIEHERKNBEIL 148ng/ | THDDT, WKOE
WHSTIFIERSFKDOBEIT 25 CICHRL TWwad Z bich b (6 %),

FENo.2 T FEERNo. 1 & EEICZ L, 30min Ti328mg,/ |, 200min DB 2 & 80mg,”
DRKICEL, ZOHKEICHA L T120hr (5 BRE) #Tldllng /[ X% >Tw5h, Na. Kit
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#43% Amount of increase in concentrations of components in the hot spring
water after reaction with rock at each stage interaction. (mg/ /)

b ) experiment. No. 2

Time Temp. mg,min SiO, Fe Al Ca Mg Na K
30min 76.6 6.6 110 187 28 61 11 8 2
50 100 170 41 bl 6 7 1
1hr 8min 6.3 120 118 57 54 6 9 1
1. 20 140 218 67 59 4 11 1
1. 40 155 61.5 77 58 3 11 1
2. 00 : 150 42.8 78 57 1 11 1
2 5 15 100 32.8 77 56 4 11 1
2 . 130 100 22:.5 8. 51 2 12 2
2. 48 110 22..5 77 53 3 11 1
3. 10 78.8 135 24.0 85 53 4 14 1
4. 05 135 24.8 85 53 2 13 1
5. 05 130 11.0 78 47 0 12 1
7. 45 79.4 6.8 100 7.8 66 40 2 11 1
10. 12 79. 1 50 5.0 48 28 5 9 0
20 78.3 35 4.8 30 20 2 7 1
24. 78.6 10 2.5 20 §15 1 6 0
48. 79.1 11.1 10 5.5 17 12 3 4 2
72. 76.2 14.3 0 =5 10 6 2 Bt 0
96. 76.8 10.0 0 2.0 10 0 2 0
120. 75.8 0 3.0 11 6 2 1 0

IR EAD 7 WO TALIZE L2 Tld 7 »was, 200~300min DRFICHRKBEZ R L T0Wd, 2
NLIFHE3IE, F2RBIUESRIIRLTH S,

SiO,bH4E, FoNBIUBSRICRERLNL LIS, RIEOWHON 1R TR&EL N E
REDAND, L) ADFERD SN2, 20 ) A EEUHM S RIERL TTC 2
D, 20~30BE TIE—B S\, FNHITAL Cak FOBEMERI L) A LN ELS LT 5,
AR EH B OO OLEEE TEIR L 2RO B IR E 3R RL > T B,

HBEKSEL—RECEI L TN TH, BrE BBl T2 b b. BLRER
T L bbb, E5RCBERFOBRKBE & ZOHAT LM REIN T DA, FANE
DB, BIEEAVNC 22 L L by, TRED RELBEEIIES V. F
SV F S ERMERIIVENZ ISR TH ), BAFOHFEL LICBETHL T
WhITThHb.

3—3 BERXKDRENEA
BIRBIUB6RIORLZL T, REREROBER, FBICHEAT 2RRKDBRE & F
LCRED, BERFOMLEEEZBELL TETWS, ZDEFKDOBEDEMOBRRILE 4 &
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Fig. 3

Variation in concentrions of componerits in

the 0.1N HCI solution after reaction with

rock (about 50g) at each stage of reaction
(I. Sanemasa, 1970)

8 5% Maximum concentration increase in the resulting hot spring

water
sample about 50 g sample about 25¢g
(experiment No. 1) (experiment No. 2)
time of time of
component reaction (mg/ 1) reaction (mg,/ 1)
(min) (min)
Total : Fe 30 417 30 187
Total : Si0, 95—100 240 100 155
Ca 30 141 30 61
Al 240 138 190 85
Na 300 23 190 14
Mg 30 16 30 14
K 240—300 2 30 2

BIUE2RTRLTHS, N6 Th2»5 L9018, ZZTREBOWHENBERBAZ L B,
RIZERT 2NTIE R, RIGOWBICBWTE, &8O & biREKIER &G L TL D
ELT, TORICEEIN T L ERTE2HMBERL TITCREPZENTWEDT, KIEH
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# 6% Variation in concentration of hot spring water (mg/ /)

hot spring
cmoponent . reaction time
water
30min 24hr 48hr 72hr 96hr 120hr
Total © SiO, S a 515 335 330 35 330 330
b 440 340 340 330 330 330
Al 148 a 225 207 175 192 180 174
b 176 168 165 158 158 159
. o, <503 95 93 9%.5 92 93
Total: Fe 86 b 273 89 92 88 88 89
a 54 40 40 40 41 40
Mg 38 b 49 39 41 40 38 40
a 290 185 165 176 169 159
Ca 149 b 210 164 161 155 155 155
a 59 55 51 54 51 49
Na 4 b 52 49 48 44 45 44
- 5 i 43 44 44 43 43 43
b 44 42 44 42 42 42
a. Experiment No.l b. Experiment No.2

BhE X LICHEMBRKRBEICE LD, EEFICLE-T, ERFEEUCEWOERPFOFERN S
A MRREIRO S e Y O ORERER L L THEREPRELY, Lz oMmoEELEL
CBRD. HLLOIERL, HHL0IWo N LML TEBSICR#ED 5 BAEICET 5 (5
53%). FOBBUREAS L TTL 2 LIFETES — 1 AARTDOEHOBERENT G TR~/HE) TH
5. ZOEHESYERKICAIE NS D THRIBRKDOBELIZLL, RFKIFERL TTL
LOTHDL. 12177 DERBSOERI IS & KGR RERT 5 & & IS ERTITDOW
THEEDELL THFL DT, BRAKDBENELY, FHIHE-> TERS & L BEFOELEZRL
AL DTH B (E3E), FIZIZEBN.1 T RIGEL30min # L DT, 417mg/ | DEIE
WL CRIBIEREKNS6ng, | OFICHZ LN EDT, RIGHDTHIRRKDEEDREIZ503mg/ |
), BRAOHNOBETEABERABEEBL LT TOHEULECE (Lo TWE I D
5. BHOTELVWBENEILTH S, $hF ) ZLETHEI LYY 74T RKIGERKD
WEEHSA] .8mg/ | Th DA, FIGHHEBERO L NIZ4dng,/ | DL OHHY), Z I THLRFEAKFD
AT LADWBEIZS BLLERML T Z Ehbh 5.

COLSICEEYLDBEREERSICE S TRELY, FRRICHEICL - TELIRLLDT,
EEOBENE(LTEL T—RE LTI R W, 2 Tetke L THORENEZ, RISWHT
BESR A S WO FICE L\, 7272, FRODOBEHOERICE#MYH - TERRLINT,
ZOBALONER, FGEEIC L - Tl TEL (B2 2 2 L35 4 ROBFKDREHEMOR
BrBIT L by b, RIBZENC L 3 lENE, 2320l &HH 8 L U OSRIC &
STELLRT>TL D, $H8RICIIZABIICEIT 2IEFKDBENELOBREE RT .

CHRFENERNE I L NTHBEHT, E3IRNDL ) %0 INHCIDEA LIT&(RTD
DThHD. FNEROE I LBENOKE ZEFKTLHESRICR LN D L ) ITRKIGRIFIRFKD
KEIZFIGET & 13AL & Ca L DEIRA RS> THBNDTH 5.
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#7% a)Experiment No.1 (sample about 50g)
Reaction of andesite with spring waters of
the Tamagawa Hot Spring at 75C+ 4T

Reaction . .
} Order in concentrations
time

30 min Fe >Si0, >Ca >Al >Mg >Na >K
50 min Fe >Si0; >Ca >Al >Na >Mg >K
78 min Si0, >Fe >Ca >Al >Na >Mg >K
95 min Si0; >Fe >Al >Ca >Na >Mg >K
100 min Si0, >Al >Ca >Fe >Na >Mg >K
135 min Si0, >Al >Ca >Fe >Na >K >Mg
170 min Si0, >Al >Ca >Fe >Na >Mg >K
300 min Si0, >Al >Ca >Na >Fe >K >Mg
465 min Si0, >Al >Ca >Na >Fe >Mg >K
613 min Si0; >Al >Ca >Na >Fe >K >Mg

20 hr Al >8Si0, >Ca >Na >Fe >Mg >K
24 hr Al >Ca >Na >Fe >Si0, >Mg >K
48 hr Al >Ca >Na >Fe >K >Mg >Si0,
72 hr Al >Ca >Si0; >Na =Fe >Mg >K
96 hr Al >Ca >Na >Fe >Mg >K >Si0,
120 hr Al >Ca >Fe >Na >Mg >K >Si0,

7% b)Experiment No. 2 (sample about 25g)
Reaction of andesite with hot spring with spring
water of the Tamagawa Hot Spring at 75C+ 4C

Reaction ) 1
. Order in concentrations
time

30min Fe >Si0, >Ca >Al >Mg >Na >K
50min Fe >Si0, >Ca >Al >Na >Mg >K

60min Si0, >Fe >Al >Ca >Na >Mg >K
100min Si0, > Al >Fe >Ca >Na >Mg >K
120min Si0, >Al >Ca >Fe >Na >Mg >K
305min Si0, >Al >Ca >Na >Fe >K >Mg
465min Si0; >Al >Ca >Na >Fe >Mg >K
24hr Al >Ca >8Si0, >Na >Fe >Mg >K
48hr Al >Ca >Si0; >Fe >Na >Mg >K
72hr Al >Ca >Mg >Fe >Na >K >Si0,
96hr Al >Ca >Fe >Na >K >Mg =Si0,

120hr Al >Ca >Fe >Mg >Na >K >Si0,
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#73% c)Reaction of andesite (sample about 50g) with 0.1N
HCI at 86°+0.5 C (I. Sanemasa, 1970)

Reaction
] Order in concentrations
time
0—30min Fe >Si0, >Ca >Al >Mg >Na >K
30—40min Fe >Si0, >Ca >Al >Na >Mg >K
40—60min Si0, >Fe >Al >Ca >Na >Mg >K

lhr— 1hr10min Si0, >Al >Fe >Ca >Na >Mg >K
2hr— 2hrlOmin Si0, >Al >Ca >Fe >Na >Mg >K
S5hr— 5hr10min Si0, >Al >Ca >Na >Fe >Mg >K
8hr— 8hrl0min Si0, >Al >Ca >Na >Mg >Fe >K
10hr — 10hr10min Si0, >Al >Ca >Na >Fe >Mg >K
12hr —12hr10min Si0, >Al >Ca >Na >Mg >Fe >K
15hr—15hr10min Si0, >Al >Ca >Na >Mg >Fe >K
16hr —16hr10min Si0; >Al >Ca >Na >Fe >Mg >K
17hr—17hr10min Si0, >Al >Ca >Na >Mg >Fe >K
26hr —26hr10min Si0, >Ca >Al >Na >Mg >Fe >K
28hr —28hr10min Si0; >Ca >Al >Na >Fe >Mg >K
29hr—29%hr10min Si0, >Ca >Al >Na >Mg >Fe >K

#83% a)Amounts increased in concentration of hot spring water (%)

reaction
: Si0., Fe Al Ca Mg Na K
time
. a 56.1 485 52 94.5  42.1  36.3 2.4
n b 33.3 217 18.9  40.9 28.9 18.2 4.8
stk a 1.5 10.5  39.9  24.2 5.3 «n27.3. .- 4.8
r b 3.0 2.9 13.5  10.0 2.6 13.6 0
ish a 0 8.1 18.2  10.7 5.3 15.9 4.8
r b 3.0 6.4 11.5 81 7.9 90774 448
79k a1 7.6 12.2  30.0 18.0 5.3 25.0 4.8
T b 0 1.7 6.8 4.0 5.3 2.3 0
96k a 0 7.0 22.0 13.4 7.9 15.9 2.4
L b, 0 233 6.8 4.0 0 4.5 0
a 0 8:1 = .17:6 6.7 5.3 4:13.6 - -2.4
120hr 50 35 7.4 40 53 2.3 0
a. Experiment No. 1 b. Experiment No. 2
4. %% E

FNHRRAE ENBREOLIEBRPICH L OOTFERICL), ROZ EHHBHL L,
1) FINERKGBEROER, 1L &L EL 2O CEhy b &gz dimhL, Ba
B & OH S 0B OME 2 &, 0Lz 2L TITCRNIY H 5 (B3R, BARE
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8% b) Variation in concentration of hot spring
water. (mg/ /).
Experiment No. 1

Order in concentrations

Hot spring water | 550, >Ca >Al >Fe >Na >K >Mg
30min Si0z >Fe >Ca >Al >Na >Mg >K
24hr Si0z >Al >Ca >Fe >Na >K >Mg
48hr Si0; >Al >Ca >Fe >Na >K >Mg
72hr Si0, >Al >Ca >Fe >Na >K >Mg
96hr Si0, >Al >Ca >Fe >Na >K >Mg
120hr Si0, >Al >Ca >Fe >Na >K >Mg

2 [X, #8 %),

2) ENHESRKOER 7 & 2 BT 5 Re) 2 A & Bl L 72408, 3 7Z2ch B RIS
ELL, FOBEICIIH BT DBENBIENENBRKDBEOHEICLDLNDLH D (3
). FRHFNELBEBRLECEDTLH L, L LEd b, WTNOBS L BEREOHK (55
%) 2BEDE (F2X) KRBEICHEMERITKD L TTE, ERH(120hr) FIGL T 5 & &R
I3 CORICTE - TITE, EMMimiv CEENOEWVIERKTIE, AT HDELVCIEEEIC
Tk ) VERIREE (B8 FK) 10k - TWwd, RERDIBRVERMH 5 HKHE - 728 %
Mo THEL T3 REED 2 m&ﬁ%ﬁ@%#*m_Mfwf,mﬁﬁ%mmmmﬁmzﬁy
DL WRIGHA TR BT 2 2 L I12% - 28A0%, ZORGHEOERKOKE il EE(b
BEUOZOHOEN, ThLLIOEBRERICHLTI2INTHA ), 2 LIRRI R VHEES
BY LA LEE DT 5% 51, REIWMPLEENNTLINL»AFHEINEIDT, Zhbd'a
RAKICELWHB2E522303528bN5,

3) B DBEBEOMREIE 2 Thh 5 L)1, FHFICE-> THELCRLD, F2UGR
Mick-TLELS EL D, —MICHEMBOMKMEZ KBTI & > TR 2RISR L (B 5%K)
FDBERST DR D BERBEORD (BBUS, HB50WEW-C D L) 2RLTWS, F2XT
1330min DGO L D LR L TH B D THND L H ICEF DRI KA 2RI L DTIE, 7272
WLTZT OFRERIIRENT WD, TN DERT DERBOBREOMWE L, SRS OEERT 685
?ﬁ%m MEBIUVEEZOEROEEDL L UEESTEWORAES, S LICERLWT D& B

HADEES & NERSOILEME & ST 2 BRKOMEE (IBE - EJ) - pH - FERG D
ﬁgﬁiwﬁﬁﬁg)Kiof@%ﬁ%@?ﬂf%%bhfwé%mfﬁéﬁ.%E%*,%E
BBk EOEB» L L NS DELDOBREEI RSN T WD

4 ) BRGOEROBRI ERHEI DD, KGRI L > THIFELI( RLL2NTHS, 2
EAREDBREE R ZTTCELL TETWDIRDTH L, TNTEDEFWETRT VW,
ML ET v S, SREEBICLE > TELIELZLLNTH B,

5) KhOBEERSE2BET L2OICEAEDRERERAT 2% 6 I 3WICHEE S nmE &K
HEMT LI LAV ERIGY ) TLEZ LW
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