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Manganese Content of Hydrous Ferric Oxide Deposits

Tadashi ARAKI and Yoriko HIRAYAMA
Department of Chemistry, Faculty of Science, Tokyo Metropolitan University

ABSTRACT

In this report, the geochemical behavior of manganese in hydrous ferric oxide deposits
from thermal waters is stated. The manganese in the deposits was measured by the colori-
metric method or by the atomic absorption spectrometric method. The content of manganese
in the sediments was found to be 0.00064-0.81% and the Mn/Fe ratio 0.018x10-3-2.29x10-3.
In the termal water from which hydrous ferric oxide is deposited the content of manganese
was found to be 0.01—2.0lmg/! and the Mn/Fe ratio 7.1x10-3—867x10-3. The Mn/Fe ratio
in the deposits increased with the increasing pH-value of the thermal water. It is reasonable to
presume that manganese is deposited in the state of oxide with hydrous ferric oxide from
the thermal waters.
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Tw | pH Na K Mg | Ca Fe Cl SOy Mn
°C mg/l | mg/l | mg/l | mg/l | mg]/l mg/l mg/l mg/l
bl M ik H193.1k4 3.2 7.8 245 21.0 77.6 36.5 6.3 | 434 2.01
o | F®Y | 43.5| 6.6 206 26.00 2.7 60.9] 0.68| 175 44.8 0.59
B Ao O A9 | 39.5] 6.6 402 20.51 2.9 78.6/ 1.6 161 37.4 0.68
i = 5o | 31.4| 2.8| 32.9) 10.8 30.8 46.2| 66.5 12.5 | 505 2.15
A Y& WA |245| 36| T4.20 224 8.6/ 25.3] 14.5 87.7 | 193 1.38
] ME) wB |19.1| 3.2| 88.5 26.00 14.8 29.2| 5.5 98.2 | 233 1.57
B LR A SRR A 174 | 5.4 5.5 3.1 4.1 35.9 56.3 2:1 12.3 0.90
LRSS E B | 11.7 | 5.6 7.2 4.5 4.6 41.1] 23.3 8.3 62.9 0.64
LR s e C 20| 5.2 6.5 3.4 3.7 30.9 45.5 6.3 49.0 0.80
LR A #R LR D 20| 5.6 6.9 3.3 6.0 32.4 44.8 <2 62.0 0.82
5 B B =) 17.5| 4.6 9.6 1.3 2.3 7.7 3.8 8.6 20.5 0.27
W oHl ®=h 1 18.4| 5.9 2220 | 206 | 112 | 378 4.9 | 3544 400 0.69
N OB O R OED 1382 6.0 (1650 | 153 89.7 363 6.3 | 2649 247 0.59
B2 E Hh | 41.0| 5.8 458 46.8 41.3 117 7.0 880 10.7 2.00
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# 3 WAKPOREYE

CO. TNHh ) E
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(4 i P 255 it
B i) WA 308 -
LR A #RIL R C 233 1.04
LR S kAL D 250 1.44
7 B @® #* 1370 -
woomogm s 1890 12.83
N E R OR R 1090 9.74
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FTNRETHB(L3). feoTTNTo pH MR TRS &, WE»O Mn/Fe HliRRKD
Z ARG & 72 B bl TH B2, (3IFER UALo pH OB H B4 Tl kB 2 T2 Ol
EZDBIBE L > THBEMAD LS %, Zhik pH 4.6~6.0 OFFERMIRIC OV THN
L DT, B SACIEO Mn/Fe ik, BROMOL/I0BECH S LTL 55, B
D Mn/Fe W& UHETHINGT S Z E3bn 5, SO L5 CHBYHC< Y7 v HAD Hue
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B 5 Fe, Mn @ Eh-pH pfhfg (25°C)
Fe?*+: 103 mole/l, Mn?t+: 10-5mole/l, Total carbonate: 10~2 mole/!

R VT YRED XS eI L Dk Fh B 0nE 2 Thizw, IbixgE:~vHvo
Eh-pH DBRZ/RLI$ DO TH B, Zhik Krauskopf!V It O—ED OB IRINTE
L EUTER L., —EP LR 5 L 51, < vr voRbaouw T, EBICiT
MnO, - nH,0 @ X 5 7 EKBILD HE L BAERDHH 5 0%, 7 — 2 %R L {2 MnO, %1% U
&3 B MK DA T, RS OB, IRRK OB e BEC T Fert: 107° mole/!,
Mn®**: 10~°mole/l & L7z, ¥/ Z DRED L%, ThZhoOREEE siderite, rhodochrosite
LR e D pH SR L, AR RKO4 REEE 1072 mole/l, (= oFflI1z3E 3 1
R LT RIEE DWERED & & ORRENZY L 2 12, ) ROREROMFHEER K, Ko #Fh 2
h 4.16X1077, 4.84x10711, FeCO, MnCO, o#f#liszneh 2.11X10°1, 8 8x
10749 & LTHELELOTHB.

AR D Eh (3 HBHE Jod, Kepogk, < v vizthZh Fet, Mn* ORRECHEFE
LTED, ThPEKHOMBICL > THRACBIESh I D EA A ViDL D, #am
Ko fRAZ T IR 28, Thicflloo T~y IV e LT Lcb D Th5 5,
Hoicksd &, $he <~V VORICIIEFCEZLD BD, CDidic, WD Mn/Fe £
/100 AT is o TLESDTHA 5. Fiz, PH OE KR 2 IR B Ui B o\
FRBIEOGFEDERTHLERDH 52, ZOZ LILDOnTE, LFYDREH LY arh
D~ VI DFEEREX TR D B, Fhick bE, WALy adhD = v H v Ok
L, £ETIHORICY > CIFHICRAL D, Fe/Mn HavhXwvd 0Tt (Ca, Mn)CO;
L5 RIEE E LT, F7z Fe/Mn W2E W © Tk, MnO(OH), nH,0 #7113 MnO, ©
IolcfbAEmELTE TR T35,
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FREREILEE CRIRL 7otk Bt 2 Kb T, Mn* LIuciBfaiits s, ~vHving
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