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Acidic River and Acidic Cold Spring in
the Masutomi Area, Yamanashi Prefecture

Eiki Mocurzukr”*, Fumi Tsurupa” and Yuuki OoMorr”

Abstract

We discovered acidic river system (pH 2.9-4.9) with sulfuric acid in the Masutomi area
of Yamanashi Prefecture. As a result of additional survey on one of the acidic spring water,
it became clear that the water quality corresponds to the acidic and iron-bearing simple cold
mineral springs and simple acidic cold mineral springs in terms of Standard Methods of
Analysis for Mineral Springs, Japan. It was suggested that the origin was meteoric water
and hydrothermal deposits.

Key words : Masutomi area, acidic river, acidic spring, acidic water origin
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1. U &I

INBLR LA ZE T /N - LB CHER S 1 2 B E MU ORI 2 iR o RE 1, pH6fHED
T U AR GE-RREE P EEIRR) TH Y, BRICK D ZEIEH S A5 CO., HCO;, ®Rn
EAL, BRELCHEELRELORBENEEL L2 M TwS (i, 1938).

M K H D #Rn R H AR S EASE SR T S N2 LAVRTHE D (Kuroda, 1944 ; #7[,
1979), HERRKICHEENS *Rn OGA=IZEEERTHY, 22 E S RIE3E G, 1914
Ishizu, 1915) 225% { OFERLWIEDO TR L 2> T 5.

FHESITHEEICHERIRORFHFERORELZITo72 (AL, 2020). Z0—BE LT, &
24E5 H 21 HIZ, NREHIXNOMED R B0 LT ARSI (BLF, REHE v .)
DREFRAKL, BIFBIZHN Lz 24, pHAI0 (FT AEMmE) ZitskL7. EOBRKRMLMI O
[f—HmicBTBBERAINHITEICHALZEZ A6 H 25 HIZpH429, 9 H 3 HIZ pH4.12,
12 A 10 A2 pH4.14, 4 F134E 3 A 4 112 pHA.16 & ke 2B 2 R L7z,

ZFIT, AT OBUALOBE N Z2 AT 2700, ZOMBEEELLEZ S, BIELOE KO
—O LHEE SN DIEBOWBMEHAKZRA L2, 512, 209 b—2o)HHMBMH IR ICH YT 5
ZENW SN DT ZIZHET 5.

2. MEFE

—WA L LT, R 2R e oFGmt s o U286 #a8 pH FF (il DKK,
HM14P), ¥#EHRIE S 5E%RE (Rl DKK, CM-11P) & v @Mz )liK pH, BR(ZEE (EC)
2 L, —iBib sl TIEBRK L2, WG RS bz TlE, &Toaui)Io pH %l
EL, BIE2SHEE S E L THRA L. RTINS AT 58K pH ZHE L, ik
DHAKTHIITRAK L7z, WEOL, RENESHE TROKBALEL:. B, —KAEIIBWT
1 pH A% 5 R Dk &2 B & L THlio 7.

K L7 EHI D WT pH (T A AR - S EERT, F-24), EC (Zi Mk : U DKK,
CM-30R), F, Cl', Br, NO;, SO (A4 vzu~< 757 BERMER, 1LC-20), Na', K
Mg*, Ca* (A F v ru~ s g7 BEFEME LC10) 2l L7z, —#BRpHIR Fe (R Tk
JEEEED: ¢ BEEERT, AA-7000) LPERCHEIE L7z, F72, 4FIC EC ATEWEBAKIZDWTIE *Rn
(v~ = LSRRI BRI X AR AKT S R Vi EEIE ) © SEIKO EG&G, GEM20-70) ¥ ff
e L7z,

F 7o, ~RWEORR, FEERITEYE L) 2HKICOWT, AL LT, R (BEEERERD,
i (7T ARRIRIEREERD), MEIRER (EReE), % (LHEK), pH (FF AEME), EC (R
VEAMREE), AIEFRRY (110C), Na', K', NH/, Mg*, Ca*, F~, Cl°, Br", NO,~, SO, HSO.",
S0+ (A vru~x 75 74), Lit, Rb', Cs', Sr*, Ba®, AI*, Cr, Mn, Fe, Cu, Zn, Pb, Cd, I",
As, B (ICP-MS #: : Agilent, 7900 ICP-MS), SiO, (VU 7F v A4 zu—ik), HS (HEEH K3
A7E), CO, (FHED), HCOs, CO& (HEmMER:) #ME L.

3. WRBIUEE

AT % Fig 112, — KRGS IHRER % Table 1 1287
—¥RH BT, BEHAITEANOINKORA THER pH FHIE WA E L2720, FOHN
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itude

gi

138°34'00" east lon

35°52'00” north latitude

& Y

O :Survey point
Sp.1 :Spring of survey point
Hw.1 :Headwater of survey point

Riv.1 :River of survey point

\J 7 (1 206=

-~ 0km

INNL=

Fig. 1 Studied areas and points of acidic river system in the Masutomi area in Yamanashi
Prefecture. (a) Here we defined the Masutomi area as former Mastomi Villege (now Obi and

Hishi of Sudama-cho, Hokuto City). (b) Survey points of river waters,

spring waters and

headwaters from the Masutomi area (revised from topographical map of Geospatial Information

Authority of Japan).
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Table 1 Analysis results of acidic river and acidic cold spring waters in the Masutomi area

. Site Labo. ) B B B ) . N . . |Total
point |Date* | Site | & JLabo “E~ | Fo| o | B [NO; | SO, [Na® | KT Mg | ca¥ | Fe | Rn
m/d | pH pH
mS/m mS/m [mg/L|mg/L| mg/L [mg/L| mg/L |[mg/L|mg/L|mg/L|mg/L |mg/L|Bqg/L

Riv.l1 [05/21| — — |4.10] 9.62 [0.13]0.80 |<0.01| 0.68] 29 50112 |057] 21 — | =
Riv.2 |06/09(4.20 | 762 | — — — | — — — — — | = | = — — | =
Riv.3 |06/09[4.26 | 6.98 | — — — | — — — — — | = | = — — | =
Riv4 06/09]|4.23 | 7.30 | — — — | — — — — — | — | = — s
Riv.5 |10/27|4.46 | 7.21 |4.26| 7.23 |0.10|0.66 |[<0.01 | 0.12[ 24 52 |11 |0.71] 25 — | =
Riv.6 |10/27|6.67 | 3.53 |6.18| 3.64 |0.06 |0.68 |<0.01[ 0.14] 11 3.7 10.84(035| 1.4 — | =
Riv.7 |06/09|4.17 | 7.79 | — — — | — - — — — | — | — — — | —
Riv.8 [10/27[6.74 | 3.28 |6.36] 3.23 |0.04|0.88 [<0.01| 0.20] 6.1 | 2.8 [0.62|0.59 | 2.0 — | =
Riv.9 10/27|4.37 | 7.93 |4.37| 7.85 |0.10|0.68 |[<0.01 [ 0.12[ 26 5.0 (1.1 | 0.73| 2.5 — | =
Riv.10 [06/09[4.10 | 8.21 | — — — | — — — — — | — | = — i
Riv.11 [06/09]|4.06 | 8.27 |4.15| 8.14 |0.08 |0.64 |<0.01| 0.80| 24 45 10.99[0.68 | 2.1 — | =
Riv.12 [10/27(4.21 | 8.88 |4.19| 8.94 [0.09 [0.72 [<0.01| 0.12 14 51111 |0.76] 2.6 — | —
Riv.13 [10/27(5.24 | 4.26 |5.19| 4.29 [0.03 [0.61 [<0.01| 0.38] 14 3.1 10.85[0.60 | 2.4 — | —
Riv.14 [10/27(4.16 | 9.80 |4.09| 9.95 [0.12 [0.74 [<0.01| 0.07| 30 5.6 [1.2 | 0.81| 2.6 — | =
Riv.15 [10/27(4.30 | 7.95 |4.28| 7.73 |0.77 [0.75 [<0.01 | 0.12 13 51111 |0.75] 25 — | =
Riv.16 [10/27]5.31 | 6.31 | — — — | — — — — — | = | = — — | =
Riv.17 [06/09]|4.45 | 6.33 | — — — | — — — — — | = | = — — | =
Riv.18 [10/06(4.81 | 5.13 |4.54| 5.49 [0.08 [0.77 [<0.01| 0.94] 16 4.7 10.87[0.28 | 1.2 — | —
Riv.19 [10/06(4.51 | 7.49 |4.28| 7.67 |0.11 [0.74 [<0.01 | 0.46| 23 49111 (03415 i
Riv.20 [10/06(4.88 | 5.13 |4.64| 5.25 |0.08 [0.68 [<0.01| 0.96 16 4.7 10.85(0.27 | 1.3 — | =

Riv.21 [10/06] — | 4.14 [4.89]| 4.29 |0.06 [0.82|<0.01| 1.4 | 12 4.01080[032 (13 [ — [ —
Riv.22 |10/06| — | 3.17 |5.58] 3.25 [0.03[0.70 |<0.01| 0.51] 87| 3.8 [0.75]0.28 | 1.1 — | =
Riv.23 [10/06| — | 4.32 |4.87| 4.52 |0.06 |0.82|<0.01| 1.4 | 13 4.0 10.78 030 | 1.2 — | =
Riv.24 [10/06| — | 2.83 |5.45| 3.07 |0.04 |0.78 [<0.01| 3.0 58] 241071103914 | — | —
Riv.256 |10/06| — | 3.86 |5.10] 3.95 {0.03/0.91 |<0.01| 1.1 | 11 3.5 1060029 | 1.1 — | =

Hw.l |10/27]|4.51 | 550 |4.46| 5.47 |0.04 |0.79 |<0.01| 0.16] 16 4.9 10.82[0.26 [ 099 | — | —
Hw.2 |10/06|4.58 | 7.18 [4.29| 7.29 |0.06 {0.99 |<0.01 | 0.54| 22 50112 |036] 1.6 — | —
Hw.3 [10/06[4.91 | 6.06 |[4.40( 6.39 |0.11 [0.92 [<0.01| 0.07| 18 4.8 10.76 [ 0.26 [ 1.1 [<0.5[ —
Sp.1 |06/09| — — |13.51(30.1 [1.5 |3.7 |<0.01| 0.48] 86 [15 [3.7 |0.58 | 4.5 — | =
Sp.2 |10/27]2.98 |50.2 |2.95|50.3 [0.58 1.9 |<0.01|<0.03|130 73 (14 102919 [13 | 8*
Sp.3 |10/27|3.38 |34.2 |3.11|39.7 [0.76 [1.3 |<0.01 [<0.03[110 9.0 [2.1 [0.45[ 29 |15 [22**
Sp.4 |10/27| — — [3.96(11.8 [0.26|0.69| 0.01| 0.23] 35 5.2 10.96 | 0.47 | 2.2 | <0.5] —
Sp.5 |10/06]4.25 | 9.25 |3.97|10.7 |0.09 |0.65 |<0.01 [<0.03] 30 6.5 113 |046] 19 i
Sp.6 |[10/27(3.89 |13.3 [3.85[13.1 |0.16 [0.73| 0.01 |<0.03| 39 6.3 1.3 |0.88] 2.7 1.1 —

H;R}:{”' 08/30| — | — |7.40| 435 [0.14|1.1 [<0.01| 16| 44| 33 |052|060|36 | — | —

*: Riv.1 was sampled in 2020, others are sampled in 2021  **: Sampled on 10/06/2021

OB pH IZBIL T v, /2, HEEERE L 723 RFOKROAZHRL 72, 72721,
Riv.l 1ZA & ¥ OREZ W ELDIT > Tz, HIEIOFRREZEE Tw 5.

Rivl ® &4 2 4E, £ OMWIEAM 3EIZFEM L7z, £72Spl, Spd TREHENDET, ®D
Kb mipoiztzh, 7Y 7 2BERE LB TO pH, EC DMEZ TH Ao 7.

3.1 FAEANOEHEDOERICOWT

Riv.l @ pH & 410, &4 4+ > O TIZ SO 29mg/L L2 L CTEIBETH Y, FD S0/
Cl” mval }i% 258 TH o7z, ENITH L CEEA OB ERBIK T, MERROMRENRERIE
pH6 fi 31, SOf /Cl” mval Meix 015 #2% (£ H 5, 2016, 2017), A& pH7.40 T SO /Cl-
mval [Lid 30 TH o7z, R & JHBEREEKD pH B L OBEA 7+ > ORI S 2 02 2
EnD, AN OBREALDFFIEEEM O FBEBIKTIE R, NOERICL S, EEZ N,
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W AERELLEZA, Spl, 2,3, 4,5 6 Hwl, 2, 3D 9 »FioBMEEKERERLLE. 209
5 Hw.l, 2, 3R OIS 725, Hwl, 2 2B E, REGOHREY 213K Tws
HAOREALDFD Sz (Fig. 1, Table 1).

N SEEIEE KD SO I 16~130mg/L, SO /Cl- mval Hid 147~635 TH 0, A
DSOS R E £ 2 S zhs, BUEEKOBBHES X ORI OMEZ L)Y Tk, &
PR DTG A 7% 9 AT OBYEE KD S OWLOATHZ 5 L 13E 2 Mro7:. SEFEHIN
YRR, AT OBELICES L TWE 00, ZOMICHHBIRIEIFET 5 L% 2
Shre.

Riv.3 = Riv.2 Tix, HHTE 2WMEFEKRLEBETISHAT 2 2 & % { Hib pH 2MEF, 3
EC LA L, WMKROMHZDOHIETTHD B~ LM L Twiz, Riv.l6 — Riv.15, Riv.2l =20
TR DOZEEIE L SN A 57275 pH (Riv.16 — Riv.15 TIEBHOME, Riv.2l — 20 TR
Ofi) & ECIlZoWTIRAKTH 722 55 (Table 1), MRS HBETE 2 WAEIC D BBIEFHK
MWEEHFEL, RO HEBETE 2 WVEREEEKS X OFI R 9 DA OB KAS, A1 o Mtk
ILDOFE/BFEKTH 5 LR Sz

3.2 EEINLIHR

FRENTZIDPFTOEEMEFE KD B, Sp2 B LU Sp.3 T Fe 75 10mg/L % L7 (Table 1).
—RAETIIBEZNE L 2h o727 lg/em® BIE L Z 2 THIRICHYS LD 5.

72, Sp2 TIXBIHMAE L7z pH %298, H BEICHETNE LImg/L TH Y, ®EL 1g/cm’
FEEEE 2R, SRS ITIEIRSE (P 26 FUGET) (BRIEA HARBREIR, 2014) 2SEF%T L HAER
WCHLBLIY B, 2T END, Sp2 % ZkKHFAELOG L L.

Sp.2 1%, Fig. 2 (a) R AL OB 3Sm BEOEOPIEICH 2/ N (ZofiiEz
Fig. 2 (a) WIZHEMTRT) OHIHFET 5. MIFENTIE Fig. 2 (b) ORI OKAEIRARE
D SKDNE72 0 AENICIRARDBE > Twb. MNIRAIZ Fig. 2 (¢) @B HHEIZIEL,
ANEFROKIERAROHEDNE Tem UF225 10em BEORE TH o7z, WHRNEBICIZ L ) Bk
R D RO LN, ZORIZ N o7, ZO/NAFED, Fig 2 (a) OEEH ;I
o 7o MM X 728 Fig. 2 (d) TH 5. WAKKHOMEDPHRTE Lh o iz, MM
X Tl Z DO ORHE LIRS, ERPEYN TN 5.

Sp2 122V T, —KREB IO KMEDOTHAGHLETIERMELL. TOWKD pH LKA
AR 34510 H 6 HCid pH = 313, KAV : B3, FH 27 HTld pH @ 298, KA. B Lawd
DOOfAKI L, AR5 4 A 11 HTld pH : 293, KL : lKWIREETH - 72 (Fig. 2 (d)). Sp2
KO pHAESEDL 2L, MAKDKNAIZERTLILORRAE LT, BAKREOEELEZOND
P, —FRAETITHEHEZ RO TV RWT L, JWIEREPP LR ZORHEL T IIHLTHLI L1H
R BERIZH 5 2T v,

WA FE NS4 H 25 BT o 72, AENOBAK (Sp2 puddle) &, BEEBISRALE K
DIRMARIRAE I > S D T K (Sp.2 drip) ZHRILL, 54T L7244 % Table 21279, %3, Fe
IZ2oWT, WAKRTIEIEY DIVEIC L 2 @IS T Fe (D) 2580 S d o 7272904 Fe (11T)
EL, FRTIIEWEKIST Fe (II) 252D 6N 7RNEmeiTbheho 720 RICERE% Fe (1D
ElCmval 28I LA T2, ZOHOKMIZFEA 11 H & FAFEEICEKD - 72,

Bt d v LA+ DT U ARMERT 57208l (%) #3532 E, WK 43%, #HFK:
30% & RAFRRERTH 72 LA L, BARICBOTIISER SIS CF 26 05T IREh
IR R R K DB EW R R L EC OB BLRADOBRICEN, ECHETEL ol (a=487).
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Reddish brown
icicle-like mineral
100 cm

—Water level(oct,2021)
—Water level(april,2023)
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Fig. 2 Photo and cross section of Sp.2 from the Masutomi area. (a) Photo of Sp.2 taken on June
9, 2021. The ellipse indicates the location of the cave. (b) Photo of the inside of the cave taken
on October 6, 2021. (c) The shape and size of the cave entrance. (d) Longitudinal cross-
sectional view along the depth-axis of photo (a). The shape of the portion where the line at the
bottom of the puddle was interrupted could not be confirmed.

I, HBEA S MRERPMBORG A F IR TE T ORENEVWI EICLEEZ LN
%5, Davies O (¥ 02 ZH\72) (REH - I, 2009) 2 HWTA 4 Y RGRE» O HIL S
N5 ECZRD/I-ETA, 625mS/m EBMPEfE & L < —FH L7

D bR Iy, W TAIIERYE - & #—HAS H0R, RIS HAER IS SR IS ST 5 2 & AT
bk ieoiz.

H B X DERBEMYM E %25 Sp2, Fe I X VRSN L 20 5 % Sp3 DWiE %, BEHMO
WEHR & XS 272012, DRI B R oL & 5.

3.3 HEMMIRCHEERROUR

BE RIS, WMERROBAERY, S, HHCLTELZ lkmBEL2EL TV 20
(Fig. ). L#L, pH ZEKd L, BB O 3REITHN LT, HEihaid 6 L Lk
DABREL. PIYU=TFATT 54 (Fig.3) LTSp2 &, FEFLAMEIHE L WE A
BT HE, BAFT I AT T I U ETREIGERD, ¥—5ATT7T7LBLPHBAF 54T
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Table 2 Analytical results of puddle and drip waters from acidic spring (Sp.2) in

the Masutomi area.

MR

Sample Sp.2 puddle Sp.2 drip
Date(m/d/y) 04/25/2023 04/25/2023
Water temp. 10.96°C Not determined
o Discharge Not determined 11.6 mL/min
@, Air temp. 7.3°C 7.3°C
% Appearance,taste,smell [Colorless clear, acidity, odorless|Colorless clear, acidity, odorless
23 pH 2.91 2.93

Electrical conductivity

62.6 mS/m(25°C)

86.7 mS/m(25°C)

Colorless clear, acidity, odorless

Colorless clear, acidity, odorless

Qg Appearance,taste,smell (24h after sampling) (24h after sampling)
o Density 0.9985 g/cm?3(20°C/4°C) 0.9989 g/cm3(20°C/4°C)
S pH 2.98 2.99
@ |Electrical conductivity | 58.3 mS/m(25°C) 82.5 mS/m(25°C)
~| Evaporation residue 0.314 g/kg 0.664 g/kg
Cation/sample(kg) Anion/sample(kg)
Cation Sp.2 puddle Sp.2 drip Anion Sp.2 puddle Sp.2 drip
mg mval mg mval mg mval mg mval
H* 1.2 1.19 1.2 1.19 F 1.0 0.05 0.5 0.03
Na* 9.9 0.43 7.2 0.31 CI 2.1 0.06 2.1 0.06
K* 2.2 0.06 1.0 0.03 SOAZ’ 177.3 3.69 349.3 1.27
I\/Ig2+ 0.4 0.03 0.2 0.02 HSO, 7.3 0.08 13.9 0.14
Ca”* 3.0 | 0.15 1.6 | 0.08 — — — — —
APt 12.2 1.36 25.3 2.81 — — — — —
FeX 15.1 0.81 91.1 3.26 — — — — —
Zn”" 0.5 | 0.02 1.0 | 0.03 — — — — —
Pb** Minor constituent 0.2 | 0.00 — — — — —
total 44.5 | 4.05 138.8 | 7.73 total | 187.7 | 3.88 365.8 | 7.50
Undissociated constituent/sample(kg) Dissolved gas/sample(kg)
Sp.2 puddle Sp.2 drip Sp.2 puddle Sp.2 drip
mg | mmol mg mmol mg mmol mg mmol
HAsO, | Minor constituent 0.2 0.00 | CO, 10.7 | 0.24 156.4 3.55
H,Si0,4 79.2 1.01 | 150.2 1.92 — — — — —
HBO, 0.3 0.01 0.2 0.00 — — — — —
Minor constituent(mg)/sample(kg)
Sp.2 puddle Sp.2 drip
Li*:0.05, Rb*:0.013, Cs*:0.015, Sr**:0.081, [Li*:0.04, Rb*:0.008, Cs*:0.009, Sr**:0.047,
Ba?*:0.020, Cr:0.0009, Mn:0.071, Cd:0.0006, |Ba?*:0.014, Cr:0.0040, Mn:0.075, Cd:0.0031
Pb%:0.037, HAs0,:0.009
NH,*:<0.05, Cu:<0.005, Br:<0.01, I:<0.02, [NH,*:<0.05, Cu:<0.005, Br:<0.01, I":<0.02,
N05:<0.02, S,05%:<0.1, H,S:<0.1 N0,:<0.02, S,05%:<0.1, H,S:<0.1

75 ETHEEDPBD LN

DRTYH, WEREIIE EHERRIE, TOREPBETORTVS Z EPHfEIh.

62

X: In Sp.2 puddle, it was Fe®", and in Sp2 drip, it was treated as Fe*"

F72, —KHABIIB W T ERRIESR O *Rn &2 WE L7228,
Sp.2 T8Bq/L, Sp.3 T22Bq/L TH 7> (Table 1). EHMEOFHBITIX, HEREEICBIT 5T K
ZRn EEAT13+£11Bq/L £ ENTHEY (FHKDS, 1982) ZoHiPHZ A L Twiwnwz &, MEIRR
WIRD% & O EHRBHEA 7T4B/kg ZBBLTWS (EH 5, 20200 Z & 2Fz2 1T, “Rn i

IhHnl
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e

100% #
O Sp.2 puddle
O Sp.2drip

X Masutomi mineral springs (Mochizuki et al.,2016,2020)

Fig. 3 Trilinear diagram for the Sp.2 samples and Masutomi mineral springs. from
the Masutomi area.

LI LT, RESEL RV E, BHOMEICHRELORERM DL L 5 L vo 72MH O IE N b
Lo Ry (A

3.4 EERMILROER

BRI Na-ClLEUZR L, 2 ORFIIHEK-KKDEGIZEIL2HDOTHL I EHMEHINTY
B (RS, 1991 ; RS « 2710, 2020). FHICHHL T, BWEBEMESE R ZHEKHEEOTRIETDH S
Na', ClIEAMO A 4 ¥ LR W72, TOELREFO—DIIRAKEEZ SNz

FEEPMARAIIET O AAR Y — A L AHE KNS LU, BEE R i i, B8 X ORI
IR T IIE SN AR S U T 4. B & W — R AN L T\ A PN T, 3
I T S R HIC B X Z 15 km B 70 ELS, $EIILDEET S (11, 1990). Z DF5ILIEER
B (axY ¥ CuS) RENTLIETHILNDHOKERIIRTH D (BRI, 2014), ZOMbthLsR
8 (CwsAsSy), Vv Y8k (CusAsS,), HASE (CuFeS,), #Ek#h (FeS.), HI#kL (FeS.), kL
A ((Fe, Cu)SO,+7H,0), a VA E 74 (Cus(AsO.):(OH),), BIZAH ((Na, K)AL(SO).(0H)s),
HE A (BaSO) dEHT 5 (LSEHAMbe E SR AT, 1956 ¥ F, 1982 ; W, 1987). T oo
LML, MR LT 2 i N d K OSARPIN BT S BRAE L TV B T RS D 5.

THAbEk (FeSy) &, KEBEOHLATICBNT, KD LHI@mfbsh, (2):X&3), F4ixM)
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ROWERISAHEZ Y, OXTELAZSIZG)XTHEE A, INS5O—HORISIZE ) #kA F
i EEL S (AR, 1998).

2FeS; +70.+ 2H,0 — 2Fe* +4S0/™ +4H" (
4Fe* + 0, +4H" — 4Fe™ + 2H.0 (
FeS;+ 14Fe* + 8H,0 — 15Fe* +2S0,*” + 16H" (3
(
(

)

N

FeS, + 2Fe* — 3Fe* +2S
2S+30,+2H,0 — 4H" + 250"

INSORIEEEREEZ N, MEBREEROVWTROKTS SO, Fe SmikElcAbN D
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