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Abstract

The chemical and stable isotopic (30, 8D, 6"'S) compositional data analyzed presently
and reported previously for the Masutomi, Akeno and Izumi hot spring waters, Yamanashi
prefecture, Japan, were used to constrain the formation mechanism of the waters. The
Masutomi and Akeno hot spring waters belong to Na—Cl type, and the Izumi hot spring
water Na—HCO; type. The Akeno and Izumi hot spring waters, and the Masutomi hot
spring water were formed by mixing of fossil sea water and Na—HCO; type meteoric water,
and mixing of fossil sea water and Na - K—HCO; type meteoric water, respectively. The
fossil sea water was formed as pore water by sulphate reduction process, calcite
cementation, reaction of volcanic material to form Mg-smectite, and smectite-illite transition
for the Masutomi hot spring in the marine muddy sediment as an original material of the
Cretaceous Kobotoke Group on an oceanic plate. The Na—HCO; type and Na - K—HCO;
type meteoric waters were formed by reaction of volcanic material to form Na-smectite, and
reaction of albite and K-feldspar to form Na- and K-smectites in local meteoric water origins,
respectively.

The Izumi hot spring water was mainly occurred by formation mechanism of the Na—
HCO; type meteoric water infiltrated into the underground from the Yatsugatake volcano.
In the Akeno hot spring, the Na—HCO; type meteoric water from the Kayagatake volcano
mixed with the fossil sea water in the reservoir such as sandstone of the Kobotoke Group or
fault. In the Masutomi hot spring, the Na - K—HCO; type meteoric water from high levels
of the Shosenkyo granite mass was altered the quality by sulphide mineral oxidations, albite
and K-feldspar neutralizations, and ion exchange, then mixed with the fossil sea water in the
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fractured boundary zone between the granite mass and the Kobotoke Group.

Key words : Masutomi hot springs, Pore water, Marine muddy sediment, fossil sea water,
Na + K—HCO; type meteoric water, Fluid formation mechanism
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OTHAH, WEHRRTIE, Ll LMK (badK) 2583 E OMLEED S F 72 kE)
BB L7285, Fr HoRBAKICH®ET 5 Na—HCO, BIFEAGEEKIZ XV FH L AREINTE
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WREA - 7Y RAOBIRICE 2P AWEH 220 28 ST ICRE) L7, 2 LT, mEasmn
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1. U &I

LRI OB & IR & H AR AL B AR D 7 20 TR RH 2 4 5 2 WAL R A R o PE IS
T 5. RlRIE CO. 2L I THEIM L, MFRIIGRBBOLIKE (CaCOs) ASHIR LB
WMELTERIIHMLTED, ZoOWLBRYORER, (LARK, 3 FISME) s t, Rk & i
WOBAGR, KBREBEWICEENLE VoY ABESOIRIEHIE SN TWE (A - &
, 1955 : Fkil, 1960 ; &3, 1989 : I, 19955 4 AR S, 2009). F7z, HFEIWIEL 5T 5
NA =y NIRRT 2B O RLES), AW X 2830 EAREYALrE R OmZE S
WHEINTWD Gk, 2001). —F, WEIEBOIAESICEHL T, BPETREDT P>
REZ D OBRERE LTIHRMICOABRERTH LIS, 75V - F KV - FITLED
W% B s Twd (Kuroda, 1944 5 #2J5, 1972 ; Kanai, 1988 ; 2 H 5, 2016). F7z, &
UL OFF, R OBR & RJFIE RS (1991), M (1995), xRS (2009) 2k -
THEINTED, KBS (1991) 13HiEE (5000mg/L) DAL A 4+ » HKRETH s &
AR L TS, LeLeds, 20X b2 ) o 72seidd e <, LEAbLY B
L OB FRARRLE % F 72 W S LI X DM ERROKERRERII I ETIILAL
MEI R TwaRWn,

ARWFFECl, WMERREB L OREOWE - JRR 2351, RRAKEZ BRI CTFE RSB &
O - KFE - ML E MO 2 ERT 5 & & 512, AFESWHED IR TREFEEER 2 it
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OWHFAER A A L, D5+ R HE & HFFAE R e R O — B i it 0 LR o K s IS A B &
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Geological map and location of the hot springs in the Masutomi hot spring field (After Ozaki

et al., 2002). The sampling point numbers in Fig. 1b are after Sasaki et al. (2009). See in the

text for the NHW.
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B OMEEER EZ 2 0N 5 GEHS, 1991). WERBEEEIIETTHHFAER RO R TR
WA B E R E S (14~11Ma: AH S, 1992) %546 L, BN fEMAIE RIS (10
~9Ma ; AR5, 2007) AFAMEARE MG TREEICEAT 2 (BIFS, 2002).

WERBIHENOZRASNELICH Y, SR BERR RS L /MUEE (1, BHRRAL
&), BELXKIGHOBERMIEICMKEST S (Fig. 1). FAM BB IEATE » ) EA,
FEA BERSTHESR, EICHEEHIVELATE- PR 70% IEL, KEPH U EAL
RS WIS FEET S (EK - M, 1987 5 MH - K, 1988). &R ORI I3 ANk
RIBRZRAE S OB A TR S Iz & &MsnRLR B OB & 851 L2035 (K - fH,
1987). AREINFAER G AEOEEHIRE AL TS 5 L 2 XREE2 S 2D, SH—AFERD 513 E
& LCHIEE (CuS), #HdL (CuFeS.), Bimtsish (CusAsS), H#kdh (FeS.), Hiih (BaSO.) 7%
CERENL, SU—HWoERAEIEELCEEL, Wk - MENPER LTS (5K - M,
1987 5 &Rl - Mk, 2004). AZM (Fig. 1b ®» M5) THill Sz (FLEZERE 60m) Dt
THWHIE, HEO0~8m OO TS, EIm Foabitiys GBHEAES)ERICLT
i), W 16m £ THE, BE46m £ TRRGPOMA TS (R - kil 1955). HEiRA I
fEmaoENE, BIOERE L BIKARYS (BELKLEE =M, 1967) OBRAMAEI Y CO,
2o THILT S B, 1972 )11, 1995).

IR 7 6 (1,704m) OV, WMEIRREOMWEIE TS 72 5 ik IR I L,
S R~ R O LR IR IR A 5 2 B (RIS, 2002). AREFFEx5 o B iR
BRI (AK) o FHEIE, B R (CRIREEE), 7 mKas (B~ i s e 1 s
W - KIERHERTY » =41, 1988) o Fhils, BEL K FHER T4 34~ KR
Wy =AY, 1967) AR 640m F T, FNLLRIIEESO/MLUER (BE, HE) honl, HRE
765m ¥ THYA - B HRE, WRE 1015m FCy (HA%2 &), FLKEE 1500m £ THAENS
id 5 UM 2008). FimEiE/Nr & (RiE - RINEES) O, okl RERNISAE L,
WERH TR IR MR 25 2 5 (RIS, 2002). AREEOHVE S 5km O %8155
HVIZBUT 2 2 KO EEHEN I (Fig. la ® NHW) O# FH#EIE, %EE300m 3 X 0°360m £ T
W ERILEE CKIEER), ZNDBIELKEE 1,050m B £ 08 1,260m F CTHRES o/MLETH
(W - HAHRB) »osid s (EIR, 1994).

3. MR I &

WeEilm GE0%), WERR, SRR CREKERNL, FEFRS B L OBE - KEL
MR (8%0, 8D) %, WEO% ClEmEL EMiAgl (6%S) 40 Lz, Bl ckiRke pH
ZHAY=— ACT pH *—% (I EVEFT S D-24) THIE L72BICHK L, RO FETHH L7,
HCO;, iEHF®EEICL > TR VAV EE LTER L, HCO, WEIIRE L. 2o, 7TIVh ) E
(& pH4.8 B # i & L C, MR—BCG IRAHR/RIE CHuMRIEHEAIC X AT i N L 72 (HACH
1 AL—DT). Na’, Ca*, Mg*, ClI', SO 34 + v 7 u~x b 757 (BEEEHE LC—VP) # Hw
72. K, Fe, Li (3B 76T (B SEirsl AA—6200), AP ZfiiSWe st (z) 420
LAYTYR(ECR) ET7TNVI=T 244y OROSEFM L2 HACH # DR—2800), B
I SWOEBERE (V3 vk HACH 3 DR— 2800), SiO. (3T 66EE (B 77~
A za—ik o BEEAE UV—1650PC) TENZNHT L7z, 880 & 8D MIZTeHE IR A
L 72 ERMARE MR (GV Instruments 3 Iso Prime—EA) TllE L7z, TEESMENC XD
KRFEE 1050CITMEL L7227 0 A HFCRZ B LT H AL, BEFRIE 1260CIME L7277 T X
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BIRFEIFT CO H A ZENENEML, BRANEHIEA L. F72, §"SfHid BaSO. & LTk
SHBRICESF CTIBALEICAR L, BHEHMEE (GV Instruments # Iso Prime—EA) Tl
E L7z
8 (%) = [Rx/Rs— 111000 (1)
CZTC, Re BEURsITHEBB L O ONMAMAKILEZ ZNENFET. ®0/°0 & D/H i
Vienna BE# K (VSMOW), *S/*S H.id Canyon Diablo Troilite (CDT) ZfE#MH 12 H Wy, §°0,
3D, SO MEHIEITZNZEN£02, £20, 03%FREETH 5.
ARIFETIE, WEIRROAEGHE (K4 KRS, 2009) ZhI THRE L7

4. BRBSLUVEE

4.1 BRAKOEELERD S L CRERGLEMERE

WERRE MD), WHEERR (AK), RiE (12) OoTREbFEs L Rk, BLOEAA
5 (2009) 1 X 2HERE Mla, 2~7) D EZYLFER ST O5HHEHE % Table 112, BIERE (M1~
7) OFROMEZ Fig. 1b IZENZFIURT. WEIRR T, HEOW (ML 1a) »RHIE (FLESE
J£300m) TH 5 D% RITIE, Mhofim M2~7) ZHKE T 5. WHEERE (AK) &R 12) &
HHIHE () 1,500m & 1,300m) TEHHE L TWA. Table 1 5bHh 5 X H 12, #HEOHEH (Mla)
D% ORGTOREXFE IR (M) L0274 0K, ZHEEEFERICRAK L 272012
HWFARMBALTHRENZ20LHEEINTWS (B4 KRS, 2009). WEOL (M) © &S {H
X +142% %R~ L, BUK L D R,

M)V =754 77T AR, BE - HERE M1~7, AK) OKENE Na-CL B, giig (12)
¥ Na—HCO: BIZE L, WIndbfifk s BKREKORED?S %% (Fig 2). MERRTIL,
ME ol (M1, 1a) ASHCOs ICE SIS 502 BRITIE, ofik (M2~7) OKERIEFIC
IAPTW B, NaClBIRE D 2T, HERSEO K /Cl #E, (002) 3RO HIZIZIFES L
DX LT, BEHR (009~011) EAkEL, K IZ»h%EDEATWS (Table 1).

4.2 KBERHEE
Lk L7z X902, ImREAKITIEATK E BAEBEKRORED? S % 50T, (LG ORIEE e
BI2H 7o TUE, WAKD YRI5 8H - KIEEEZRKOZ2ULENH L. WEo Cl ik
BThbIenrst, kXXM - KIET 2 M ESORELFH L7
A[M] = [M] - [M/Cl],. x [CI] (2)
22T, AIM] : iRE OB - KIET S M SR, [M] : BEo M RS o#EE, [M/Cl.., : Ko
Cl 32 M ok, [Cl : 3k Cl e, F72, B oMKRAERIZRAI DL L7
 [Clsampe = [Cl
e O~ Ol
CIT, fu ZABOWAKRENE, [Cllawe [Clu, [Cllw i&ZNENRE, K, KD ClRE.
DIFICiE, SRR, BERELR, BOEIRR O N AR 2 TS 5.
4.2.1 REBR
Na—HCO:; BB ¥ AR inm (1Z2) OKiiix485C, pH X 71, AKRAIZ 0044 %R T,
8%0 L D HOMRE A5 &, R iA (1Z2) I RAKHE (D =85"0+10) ffic7a v b 1 (Fig. 3a),
ANa* (+488meq/L) 1 AHCO;™ (+54.3meq/L) ¥\ (Fig. 4). TN HDFERICEDITIE, A r
T O RS A & 3 T IZRE L 72K LR - RIS 2R3 2 KINEWE (F AT HLR)

(3)
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B Masutomi H.S.(M1~7) , Akeno H.S.(AK)
@ Izumi H.S.(7)
O Meteoric water
+ Sea water

0%

100% 100%

Fig. 2 Trilinear diagram for the Masutomi hot spring waters. The ML shows the fossil sea
water—meteoric water mixing line. The location numbers are the same as in Table 1.

DO Na-A A7 %4 Mb QR %21 TR S 7z Na-HCO, BRI KRR AKZ & LTH Y, K
TEHER CMLBREEORBEYE) 1S UiAd Sz MBKREO LA K E PRERAT .

2.33NaAlSi;0s +2C0O; + 2H,0 = NapsAlo5Sizs: 00 (OH) . + 2Na” + 2HCO;™ + 3.32Si0, (4)

4.2.2 BAEFER

Na—Cl g3 2 B8R (AK) oJKiid 37.6C, pH X 81, AKIRAKIZ0030 ZRL, 4
Fe IZMHRAE (01 mg/L) LFTH 5 (Table 1). §°0 & SDHOBMRE A5 &, WIFHERE (AK)
D RAM (D=85"0+10) fHEic7uy b &b (Fig 3a). WHEFHERI FLEFEE 1500m) &
TRIE 640 m PARIZ 0§ 5 iR o /ML R 2 R I RIS L TB Y, AbmiKI/MAER A % b
725 L 72 IR BRI B UaA & N7z IBUK A EIC L D 2 b L 72 D TH 5.

HIEFER O SO/ /CL i (001) 3K (0.10) X < (ASOS = —15meq/L), ik
TERIBASEIT LT 5.

2CH.0 + SO —H.S + 2HCO;~ (5)

C OfmMREICHE OB, 6)THAW L 22HIBiAKD HCO, 1% Ca*™ & RS L CTH A DA IKIZTH
HwINns (CF, 2004).

Ca* +2HCO;  — CaCO;+ CO, + H.0 (6)
ZoXHIZ, MK GEK) IR ITISE X OHRADERE Z T TWADT, IR
B X OHRA AR BEOBEE Ca® &% ¢Ca” (OCa* =ACa* —ASO ) & BL L, WHERIE D dCa>
&AM IZITITERE ©Ca® = —AMg” FIZH b 2 L bh b (Fig ba).

PLEO#ERIZ ANa® & AHCOs 28FIFE L W2 & (Fig 4) #MWET 5 &L, WHEROKREEK
BRIIRDOEIICTELOONS. HERICHEET L — MBI AMBERET, AHY %2 &K
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Fig.

for the hot spring waters from the Masutomi hot
spring field. The ML shows the hypothetical
fossil sea water—meteoric water mixing line.
The location numbers are the same as in Table 1.
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PHEREY) ML E A OREWE) ST
A B 7z BRI BRI O RO & 5 f# AT D
A%, KINEWE D Mg-A * 7 ¥ 4 MLz
F7z. Fotk, WEREHERDR T VT Kk
FURICAIMs g &, BEAK (baik) &
FrRRkE UMLBRERY A F 72\ ZWTRE) (SR EL
7. E%)Hﬂ' o THFr HRIUPHEAT S
&, BRI 5T IZEE L2 BKiE %
IJ-IE(QE - KSR HERE Y & A5 & KIL 4
B D Na-A X2 % A4 MbE 21T T Na-HCO;
R EAICZEIL L 22, B CRIBUK
RIFOLa K L RBA L.
4.2.3 HEEAR

ik L7z X912, WEiRE (Na—ClHE)
DALA K & BEAGEIF K O 355 1555 DA 2
57% 0, #WAREELIZ0074~0226 % /R§
(Fig. 2, Table 1). ¥4& IR~ (5l 5 2=
BHAER S & /MUBREOB RS IcH ), BT
R & AR, b ML EIRRE % b
725 L7z R B HERE IS B Uaked H 7z [
Bk 2 ICLTwWab. BUTIZ, KoikEiEo
EWHS, (1) EKREHERDICH Ciio 5
N7zHBKROMEL (2) BAKREAOMELIC
TR 5.
(1) BEREHBEYICEAURD S h =Rk

DAL

Na—CI I8 3 28 E iR (M1~7) Of
I 205~379C, Cl™ B 1$1,464~4467mg/
L&EEN5s. LR KD 0Ca™ & AMg™ X
WM %Z R L (Fig. 5a), AW % &R
EHERE B LaAed & 7z IR IR B AR
THEERA T RS & A A2 <, kil
HWE D Mg-A X7 %4 MEEZIFTW5S

%0 L DO E AL L, HEOY
(M1) 1ZKAK#M BD=83"0+10) Lokt
PR ERBAL A HEAK (850 = +215%, SD=
—36%) ZHEANEMML Eic7ay bEhb

(Fig. 3a). F7-, 8"0fti& Cl iBEOMKRZ
AbE, WEOE (ML) ZB#EKD Cl™ e

BT 5 S0 AT T R &R AL A i
K (Cl" =19800 mg/L, 80 = +2.15%) & [k
EFEKOESGHMML Ei27ay &3
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Fig.5 ®Ca*—AMg* (@) and (®Ca*+dNa*
+AKH—AMg* (b) diagrams for the hot
spring waters from the Masutomi hot spring
field. The location numbers are the same as
in Table 1.

MR

(Fig. 3b). Z o X9 ZARAMLA KD §°0 fil
ASHLHEK £ 0 B EFRU B OB g R A
DAL RETHROLNTEBY, AXZ A4 b
BA T4 MET BB B0 I2E T Ig MK ALK
KIg 2 I L2 s ick2BRT 2 (NBS,
2016a, b). A X2 %4 FOJEHEIZB(OH); & L
THAET S BIEA T4 MAEHT 512 5E R
AReEE DTSN, BIGCFIFHIEETIE A £
754 MDA T4 MEORE R Z T 7L R
@ B/Cl NV IIEH 0002 LLEZR$ 2 & 2%
HBENRTWDE (WS, 2016a). AlEkat L7z
WMERREOBEROL,T, BEERIEEOY
(M1) THHLTWBZFTH A7, M
(1995) W C kB AFMEMZZB L Cl BED
BItR% Fig. 6 ISR Y. My obhb k)1, #
B 0 B/CLE IV HiZ 0.040~0.098 @ #iBH 12
HY, AXTIAL MDA T4 MEELHTS.
DLEofERic i, Az &Ky
Wi UMLBER A OREWE) ZHUAD
5 7= BIBRK T B AL C, R T e &
fRA R, KINEEE D Mg-A X 7 7 4 ML,
ARATZAL MDA TA MEEZIT72. EDE,
BB (EfAEAK) % & SRR R L 7
V7 REERRBICA ISz LT, AR
HERAER S OB A & o THASE A 755l
SRR (AR (ZBE L%, K2k
N5%EE L7 Na - K—HCO, B K JFHAKIZ

1000.0
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<
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Fig. 6 B—CI™ diagram for the hot spring waters from the Masutomi
hot spring field. The location numbers are the same as in Table 1.
The data except for M1 are from Aikawa (1995).
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XoTHME N,
(2) REKEIEKDESL

BRI X A B R BB R e YA < 504§ 5. ABR S EICETE S N5 H T KO AKE A
TV H Y PETHGEE D Na-HCO: BUCB S5 2 L 13, WM A (FUAMEAE R POkt < P atp
TEaEETmSRTwS (5, 2004 : Yaguchi ef al, 2014). BAEiREI21Z Na—HCO; Bl i
RIS SN T RS, RENOW RSO T ZimR, SiR, WK, WIKESEOSIIEEIC I
X, AREB (Fig. 1b @ M5) L ORFEIZ, TV AV EDE {TCl, SO, Ca® ALK
(Na’, K, Mg 1ZRKMWE) #3540 LCTE Y, ZOKMIE Na—HCO; BT 5 & s s (RA-
FRIL, 1955). S 512, WERRIE K ICEOHEMZRLTB Y, ALk B E R s O RS
ELTHAYVEADVEECEINLLLBICHAL LTIHFELTVWL I LEEETLE (WK,
1966 : 157K - MAH, 1987 fAH - K, 1988), KETIRWRXITRLA-EREADO Na-A X7 ¥ £ b
EIZMAT, #VERADKAXZ A4 Mt (R b4 ITHEATWD Z Db 5.

2.33K AlSi;05 + 2C0; + 2H:0 — Koz AlossSise:O10 (OH) » + 2K + 2HCO; ™ + 3.32Si0: (7)

L72h%5 T, WERREMIEOBAKREEKIE Na - K—HCO, BB T 5 &I S, s oo Hinhs
- Al L5 1 O Al B2 R AR e (S F60%E L 7R h S MU T ISl SN2k sy, KB THE
- ) BEAOLFENEALE 028 % 2 TR SN2 b0 TH 5.

Figure 5a b5 X512, HMERREOZ DR (M1, 1la 2 <) IZEMR 0Ca™ = - AMg™
XY OC IZhR Y RIBT S, INOHDPELED ANa' #2E1X AHCO, BEEEICIZIZTE L WhAReRe R E
WIEETH 5 A (Fig. 4), (ANa +AK") #EEd AHCO; IEX D S HITKE& W, 22T, ®Ca* 12
WEADNa-A X7 % 4 MEEOBEE Na' & (ONa'=ANa'—AHCO;™) & AK* #lnz 72 (dCa* +
ONa™+AK") & AMg” OEE AL L, £ OPR (ML Z2EK<) IZEH (0Ca* +ONa™+AK") =
- AMg* fhEliz7ay ¥ b (Fig. 5b). ZO#ERIZLIUE, Fig 5a 7 515 5 N bk 7 ROG
EHBAER, KIMEWE D Mg-A X7 &4 MEITMAT, 44y OnE LT Na-A X7 & A
D Ca-A A7 74 Mb, BEXOKARXAZZ AL bDCa-A A7 74 MEDBIT LI EAVRIEE
b, INSHDAF ARSI T B FE R F Y OWETDOKRE X (Ca¥ >Mg™ >
K'>Na': BH S, 1967) IZftoTwa, Wil lzX )2, NaAXZ ¥4 bEK-AXZ 4 MiE
AR BRI A 2R T 2 RA L 7 ) BRAOILEEILE TABR L TB Y, 14
PO 13 JEALAE e o MUl CHEAT LT B,

MR BT 2 IR R 12 B UaA & 7z [ BBUK O KE T BB I W B R & DT w B
(AX2 54 bDA4 T4 MEEBRL) SZEFHOERICR 72 —F, HEFRRERZY, BERR
D4 Fe iE1E 1.8~26mg/L Z/R L, /2% O (M1, 1a,6 2K <) @ SO /Cl B&E (0.11
~0.13) K (010) L RREWIEERL TS, EEOEWERSIL - AL e B
HROMICHESILASMEST LI L2 EETHE (Fig 1), Zh 5oL, Na - K—HCO, &
ALK AT HAAR R E R AL A O 2 RE T % 88, WESILICHERT 2L 0% 2T
SR R ER AL A RO KB IO AT B WL OMILEN 2 £ DRI T -2 L 2 RET 5.

FeS.+7/2 + 0.+ H,0—Fe* + 2S04 +2H" (8)
HRAKICEEFN S SOF AHEESEOWALIERICH R T % % 51F, S MEIZHEAGREOME (+20.3%)
IVELS 2%, BIZIE, REEORALERSEOE A L CE - MKSIAEL L THY
C OB OWALER % 20 THK L 72 BKRIE OB Fe—S0, & (4 Fe iE1X 87mg/L) 12
BB &SHIE+20% (FAS, 2014) 2R3, ¥WEOE (ML) O S (+142%) EZh X

DIEL, ZOMMBAITEEREHERDICH UiAn SN2 HBRKICHRT 5 KRR SO b &AT
Wb ETHIHTE S,
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BROKETpH IFEL 20, HIZIE, Ll L72EHEOBYE Fe—S0, #® pHEIZ 31 TH 5
DX LT, HEHRED pH 1 6.0~67 O EZ RS, WMERRIE AP (£ <13 062~180mg/L)
WRRELOT, ksl (FICHEEIL) OFRLEHATRRME T L7z pH &, MEERZ ) ORR
TR T AN BB s 2K T 2 W RGO - H ) BA YK pH B HICIET 5 BUSIE X 5 hAIfE
Ak oThA Lz B ESND (TH, 199).

NaAlSisOs + 4H,0 + 4H' —Na" + A" + 3H,SiO, (9)
KAISi;Os +4H,0 + 4H =K' + AP + 3H,SiO, (10)

RBIC, MWEROMREF LD L, WERRE Na—ClB) OKEEREHITROLBY TH
5.

O HEARICHET L — MBI REBEGHEET, A2 &R EHREY CMLERR S O
WD TP LaAsd & 7z BRI BR300 BOG & A A,  KILEW R O Mg-A £ 7 5 4
M, AX2 54 MDA T4 MbrxZF728%, MBK (LAHK) 28R T
D7 KBRSz, 2ok, it I AR R Z AR S O B A THR
SIS AT A &, MBAKIERBEI L 7.

@ —J, FAEEER AR T, CO. Z3ME L2k A S it 1 565 L 2 S T IR
EL, FETHEADONaAAZ AL MLEFVERDK-AAZ ¥4 MbE %I} TNa - K—
HCO; BBEAGEFKIZEAL L. 2 LT, ZoRKEEKIEFEROREEE CHRibiy (I
W) OMLERIC I )RR pH &4 ), HMERRF) CHEA - 7 BADBEMIC X
W % 200 2 A S i IR B L 7.

® Z0th, ZOEHL7zNa- K—HCO; B FFEAGRIFEAK & BBRAGE IR O LA HE K 250 Py TR A
THEEBIAF L AZEE (B EICBIT A NaA A7 ¥4 PEKAAZ ¥4 D Ca-
ARX7 54 Mb) %2 TRIBTARDTER S 7.

5. ¥ & &

WERR & ZORE O - R % 05 REALER B X O R iR 2 58T L, 85

BEAE SN A THE L7558, Ao N KERBEH RO LB ) TH 5.

(1) Beg - PIBFIR S Na—CL &, HLRSIE Na—HCO, BB L, W% - Rimsti3fbaik & Na
—HCO, B kA, WE TR IZLaiEKE Na - K—HCO, BIFEKREE AN Z M ZRE
LTI E 7.

(2) AbfikiE, BIERICHEE T L — 2B AIREET, A2 &R g sy (ML
BRI - HeoRIEWE) 2B Uik Sz BBUKABEREE TS & TRa oAk, Kk
WHED Mg-A A2 %4 Mb, 2A2 %4 bDA 54 M EERR) 2203 TEEKSh: £
D, BBUK baHEK) 2 &GHREYIE 7 ¥ 7 KEFRE IS vz,

(3) Na—HCO; BIREAGRIFAK I /A7 A GRELR), 2o SR (SRR ) o045 i i s 2
S IR SNBSS KINEDE (HRAMK) O Na-A X7 54 Mbx 2 TBER S h
72. F7z, Na- K—HCO; B AKREAG A B E2M RS OEERR) O R i)
SHITICHE SN BADPEBTEHRADO Na-ZA A7 ¥4 MLEHWVELADK-A XY ¥4 ™Mb
AN A RY (WA

(4) iR Na-HCO, BREKERAKZ F & L, /LAWK EZDVERALZODTH S, HEFHER T
&, BIBK (BAEAR) AR CMARETERY S 7213 ikg) (SR8 L 721, (bAiKA Na—
HCO; BIREAGEIEAKIZ & D L { ARSI THREB AR S 7z,
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(5) MR TIE, FIBAK (efaiEK) &b i o S A BB ERAL R G OB A E - THE
L7z Mo IS E) L7z, £72, Na - K—HCO:s BIBAGEIFEAKIZZRE Tkt (12
WERIL) DBRALIEH 22 TR pHAL L7242, WEIRT ) TEHERA - 7)) RO
EMHWEM 22T S O ICBB L7z, £ LT, MEPMHHE CRAGT 2L L HI1T/ 4
¥ AHIE & 2 THRER ARSI S vz

AT EAT ) \ZH 72> T, It EHE 7% O BRSO BRI IEIRR K OFRIU T ) TH &
Tl 7 2HoEFE IR THELSHRMEZTHE L L2 DEOTG A ICRE# W LET.
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