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Studies on the Catalytic Action of Mineral Springs. V.
On Ubayu Hot Spring, Yamagata Prefecture

Takeo KATO
(Chemical Laboratory, Faculty of Education, Yamagata University)

The author has continued the investigations on the catalytic activity of the acid
springs in Tohoku district since 1951. In this paper, he treats a catalytic decomposition
of hydrogen peroxide of the Ubayu thermal water. The water of this hot spring contains
considerable amounts of aluminum and iron sulfates.

The experimental results reveal that this reaction is of first order and the following
equation is found to exist between the catalytic activity (&) and absolute temperature
(T°K):

_ 3.73x108

T +9.3¢.

log &'=

From this equation, the activation energy at the initial stage is determined to be 17.1
Kcal/mole. Catalytic activity of water decreases with time after it has been collected
from the orifice.
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% | 6.0°C

& | 51.3°C

SAFFEY) 758 mgll, pH 2.3

A * v x=

(HFxV) mg/l ‘ mg. ion/l ’ meq/l eq %
H+ 0.70 0.70 ' 0.70 5.1
Na+ 33.8 1.47 1.47 10.4
K+ 7.5 0.19 0.19 1.4
Caz+ 79.0 1.97 3.94 28.8
Mg2+ 50.2 2.06 4.12 30.2
Fez+ 10.6 _ 0.19 0.38 2.8
Mn2+ 0.84 | 0.015 0.03 ; 0.2
Als+ 14.5 ‘ 0.95 2.85 % 20.8

5t 197.1 f 7.55 | 13.68 | 100.0
Faxv)

Cl- 27.6 ! 0.78 5 0.78 % 5.7
HSO4~ 67.6 | 0.70 } 070 | 5.1
SO~ 586.7 6.11 | 12.9 ﬁ 89.2

it 681.9 | 7.5 | 13.68 | 100.0
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logio[H20:]=—0.4343 kt+C (3)

PR 5, 2o CRERTH A, BRILKEER O AEE [HO:] 1B~ v v EEH Y
v AOFEEK kml) WCIERFAT B2, 3) KLD
logio k=—k't+C (4)
LT chs. FRT, B=04343k, C' 3EKTHD.
LA, ZOFRICEWTHEL k, ¢t MoEREEHT LR, K10k 5 aiRIC?.

% 2 NJ/10 (f=1.054) KMnOy W EfE & el & D BALR

I o 43.3°C 28.9°C ‘ 9.4°C

(&) K (ml) logio K K (ml) ‘ login K K (ml) logio K

0 6.81 |  0.8331 7.80 0.8921 7.86 0.8954
10 6.40 | 0.8062 7.55 0.8779 7.88 0.8965
20 5.89 j 0.7701 7.41 0.8698 7.96 0.9009
30 5.60 0.7482 7.30 0.8633 7.81 0.8927
40 5.25 | 0.7202 7.19 0.8567 7.93 0.8993
50 4.86 | 0.6866 7.08 0.8500 7.77 0.8904
60 458 | 0.6609 6.96 0.8426 7.74 0.8887
70 422 | 0.6253 6.96 0.8426 7.82 0.8932
80 3.92 \ 0.5933 6.78 0.8312 7.76 0.8899
100 3.56 | 0.5515 6.59 0.8189 771 0.8871
120 3.20 | 0.5058 6.51 0.8136 7.74 0.8887
140 2.76 | 0.4409 6.60 0.8195 7.79 0.8915
170 2.15 | 0.3324 6.41 | 0.8069 7.66 0.8842
200 1.75 | 0.2430 6.32 0.8007 7.66 0.8842

Thbickne, FOEBRBECHKTLRIGHAE T 2< & L9 2KEE E T, logn
k & ¢t LoOMCERBEGRIRYT . FTibb, ZORRIC X 58ELKEDSRIUME—
REBTHD, LicdioT, ZoHBAMZHE VT (H0:) & ¢ & DR RN FEEICLD
KbBHE B) RDLITe5.

43.3°C:  logi (H:0.1=—0.00278 £ —1.150
28.9°C:  logio [(H:0:1=—0.000631 t—1.095}
9.4°C: logi (H:0:]=—0.000105#—1.080

A (HeO2), t OHANLFRFRYE/N, FTH 5.
DX, ZORIGOWBEIC k1T B IEMEE & BE - OBRA T 5. R 3, K2 CHE
DRI E R LTH 52, logwk & YT LoRcEMEGEAREERS, it T 3%k
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433 | 3165 3.16 | 27.8 2.445
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9.4 | 2826 3.54 1.05 1.017
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3.73x108

T -+9.34 (6)

logw k' =—

Fio (6) XD, ZOEMEILOEEL x L F —& 51 LT 17.1 Kcal/mol. x5,
DEWZ, Z ORI O TR OTEEE ORFIFZE LA BEF L TAa X 5. EEEEZ 28.9°C
LLTBEbRCEREZFE 4 R3CRT. Chbick b, ZOREDBEEbKSES B
ZARIEE LB R BT A 2 L E Tich b, 3 EEBICIG R E
#%o 80% W U, 7 BT T 40% FTTIRT 5. 20X 5 ICABIRIEEE DR
RT DD, EHRAICK T MO MBIGIEER LBRATTH A 5 LHfEEI D,

# 4 JEHEEORRIC X 52k (28.9°C)

W o KA FedeE (4) TEIERE (R7) X104 5 M BE I
h m
1966. X.20. 14 : 40 0 6.31 100
17 : 00 140 5.18 82.0
17 : 30 170 5.01 79.4
18 : 00 200 4.57 ) 72.7
19: 00 260 3.52 55.8
20 : 00 320 3.65 57.8
22:00 440 2.46 39.0
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