104 wmooOR OB 8B4

SR o Hb 2R b B 89 AT 58
2 0E §%5%43a>9 f‘?.AlZEtTf (ED 1)

Xﬁﬁﬁ%‘!z{ \;\/ﬁ%%z ...... ﬁ%#?‘%% {é}?}%é}__

CHRR R AR AR s R SR BT FERT)
(ﬂEﬁBZEI 1A 158 2Z8)

1. % £
Y v AOHHREENTEE LTI, IS, [T DR AR B0 Ty fTD T 7 VR e L
f@%ﬁmhﬁ%mg.U%ﬁAmﬁf@kW%énfmaoﬁ&@Aﬁ&»Lf&m@%nfm
BHHEI B AR P AETH BB IEEEE, 403 2 CRE L) %if\*)”fk%:ﬁﬁv TYVFV A
@%%#nm\EOU%WA—TPUWLﬂ@%ﬂ%%M SERETENERH LT RE~OHEK
ROHEHITHR T, wWaEIhoMmELEiSko Tz VITHET 5,
2. 5} oE
VY AORNHEIC L AERBCELTEZ, 2\ TREB L, 20ERXFTER<EZ 2iCT5,
SRR O Y v 2 0RFERIE 10007/l BLFOHENBEZWOT, SRR 2 0% CEHEICIO
ST E, V7 ABESIERORKRENTER D, ERSTERTIECH 2, LEERE EE
WRERREECET 28 mE T2, FET a7+ (BziX KBFOF PV Y a g +)
T =Fv (BlziE, BEEA A2 &8 FRce SR, 2 NSEOREERZT . REYIE
Tem SEEASTE L, 2 LRSI, RRl—ehE » 73 o2 imlE (IR 1200 5@ L,
BFF v EWTEICREBZE 02N HCI—50% 2 ¥ 7 — AVER G U R e v o= &
NF IV A LHMEINTIENT 20T, HEHEO —EHHAEHNE LTREMTET S5, 2ok

BT, VF T A4 F 0L, BiEEsbhsz tickb, BDO2 ¥ 0 —-JV'}SMT“Z;% I
135 OTIEREREOKFEROEEICHIE LT, B ANHITREWEWSTERD
3. SIEEER

ERoFHkic k b, 367 FioR picit o Table [ icR_T, RcrF PV v 2 &2 358

mb.v%ﬁA—+buﬁAﬂ(§mﬂ>&ﬁﬁLﬁo

WE TN ETORTAT, ROLBCER THP T,

(a) VFYLAEHER

S5y WEINRTT, VF Y ARHRRELWIREE LT, BEFRE GImg/D) 235 543,
SEOREOSFFIC LiuE, fig (10mg/D  #88 Bmg/D &k, BFROZWHIT, HIHER
0.026~0.125mg/D) FZBWIlTH 5D, REZ. ZCEERTH 24, CORLCF I T 24880
ZnbOBTFLE Y FYARBLENEFROAVCVEHBERHCHT 2. s TRBERT 5,

M®) VFva—F Y7 ak (Li/Nakh)

Li/NadAkZFWigse LTIEJUF (30.6~31.0X1074) FrE(229x107*), FIREH(20.5%1071),
FHE (14.0%10- 4) v NG (14.0X107% ) | MIBVINER (13.8%x107%) 2 IKET %o

iy &@f{.ﬁmx b Li/Naz#5i+ux, A2z (63.8~50-8x10~*> |, JIEHE (17.1x107*)
EERARE WIAITTHOTS FELTy 10X107* LT O RERFASBIEFIT SV,

FEICIZ, VF Y 20E0WIERE LT HE, HlESrRkgeohTtwass, ToLi/Naz 5y
T, BIEIZ, 32X10+BEEL 5 %o

Li/Nao B wig i & LTk, JHERE (0.26~2.08X104) #dF HaLsT, #EKA0.17 x 10~



19574121 B E 105

ThHMEEZ R LTV B,

P bkEEBs g

(4> Li/Naik, $EZHEH5EORBRPITE, 30X 10~ BESKE TS, L L IEKOE
BOW N 64X 107 REOEERT IO b B D45, # LT30X10™ O 3D 7HTHoOT. 10X
I0- DFpsAgsi Rt

(m)  Li/Nai$2 Witk ¥ BT 2 BN £ v,

() Li/Naks KSR TD 5,

(=) BFE BT aRE_COVT, ZoLi/Na &, GO { FHROEICHEY 3D & |
Fra o EROMHEN S ZAENTWS L OOTERGELET 5o

CokkicLi/Nazgs, KB/ T, BERC L OTEEB 522 11T, HFER{E SRR Ay T
WD DETH DT BR OB - B EABEED b, HUTIC A % 555 & VK DIR A R BE
ZIESET 2 —DOMME L VBB IO LEHB2 Do ZICHTIE. HTFHRINICERPE W) L < F
ABRFAP TR 2O THRBCHFD, SEIE. (=) v (M) (=) OEEFFIILCEROR
CCEBI T 2R WKL AROHEE R e, )
4. BREAZOHE

COMBEGT 2ICHOTE EFIBRREL LT, WE BT 28 5%, K&,
RKyic, HORMETE LTI 2HH LA/ EFEBHL TV 2R, COTRS L VR L
TV L LTHR, (ERECE, ZOMITH FRESREALTVD LHE2 505, )
SUKOFEAN| 2%

WK Na, Li, BEEZHRx Ny, Ly,

RSO Na, Li, iR« N, L.,

WoE L7eEBBE LTy bR 2O

Na, Li j&pgi#k 2 Ns, Ls,

ETNE.
Nalg gk Tid (100—a) Nao+aN;=100Ng::--- (1)
Li itk Tk (100—a) Lo +al; =100Lg-:--- (2)

@ @, &b

L.  100Ls—al;
N: " 100Ns—aN;

2 OLe/Noldy &Y ITRAES & AFFBFIOIV F Y 2—5 1V U ALTH B,

L2 — A I D G B A I G I O I D T s
N =A&ETUF 4)

_— (ANg—Ls)

AN:—L;
®)FCH TNy Lol @B E M N1, Li & 3LCH#ERES O Na, Li, BEEC. 21d 8K (22
T ZOE N RA L EFRETEERE LTHERS © L5k 50 56O TA 2SBEA A LT IR AZE
aldHFEARTD D, TLVICAR@WR ChnBML{ . WY ICEDERESG L /ST 2EHSD Y T
VA—F YV LILT D Do MOMEITA DEEATHIF L vwas, §8%%0%, Table ] TR
mt%k@ﬁ%@¢?.ﬁm@ﬁk&iﬁ%zﬁwﬁ%@v¢WA—%rUWAm&ﬁAifﬁ&
R Tco TOMOTKILE LTIIAER 1.5X107* &, fdiiie LTEBRM2.4X107* Z1H]
LT AFRaOFEb 550 Lico 2k Tablellic 57

GE) BERRRK



106 "R M HeEHAE
Table I Contents and Ratio of Lithium and Sodium Ion
in the Mineral Spring of Japan
Na Li Li-Na
Name Content [Content |[Ratio Characteristics
mg/L r/LILi/Na. 10+ .
Kowakidani v B 4 835.0 | 1150 13.8 |Weak Common Salt Spring
'Yugawara % M 5| 673.9 510 7.55 |Weak Common Salt Spring
Sojo # 3% 3050. 3400 11.2  |Muriated Ferruginous Spring
Yoshizaki i I%F 3800. 300 0.79 |Muriated Common Salt Spring
Oku yugawara  H ¥ # J§ 555.0 560 10.8  Sulphated Common Salt Spring
Shima Takinoyu) 4 # & 7 % 586.0 | 1820 31-1 Weak Common Salt Spring
Shima(Tubamenoyu)H,';] i @‘% 281.5 860 30.6 |Weak Common Salt Spring
kiga K & 265.0 135 5.1 |Weak Common Salt Spring
Tsurumi 1 " 2077. | 125 0.6 |Alkaline Common Salt Spring
Karasugawa B JII 655.5 40 0-61 |Alkaline Hydrogen Sulphied Spring
Awara )= J5 825.0 425 5.15 |Earthy Muriated Common Salt Spring
Awara = 5 1250. 725 5.80 |Earthy Muriated Common Salt Spring
Awara = JiE| 2400. 1300 5.42 |Earthy Muriated Common Salt Spring
Atami(Ogawayuw) 3 ¥ /NI &5 955.0 375 3.93 |Sulphated Common Salt Spring
Atami(Miurayu) 2 ¥F = i 45 1750. 850 4.86 |Muriated Gypsum Spring
Kofu(Ekimaeonsen) fl/FERET IR 350. 58 1.66 |Weak Common Salt Spring
Daigo K ) T 281.0 50 1.78 |Saline Spring
[sobe(Kenyugensen) %Xf(}xﬁ?j 8100. 7100 | 8.76 |Alukaline Strong Common Salt Spring]
[to (Matsu 145) {J¢ 3 # 145% 3807. 100 0.26 |Earthy Muriated Common Salt Spring
[to (Kusumi 46) % & IX 46/ 576.4 26 0.45 Common Salt Spring
lto (Matsu §) ¢ i # 9 2308. | 126 | 0.54 Common Salt Spring
[to (Matsu 149) {r It # 149 482.4 | 32 0.66 |Common Salt Spring
[to (Matsu 261) {JF i # 261/ 2061. 80 0.39 [Earthy Muriated Common Salt Spring
Tto (Oka 36) v i B 36 874.9 40 0.46 |Weak Commeon Salt Spring
[to (Oka 25) v B R 25 172.2 31 1.80 |Simple Thermal Spring
Tto (Oka 237) v IR 237 125.0 26 2.08 |Simple Thermal Spring
Yamanaka Ui i 324.5 48.8 1.50 |Sulphated Saline Spring )
Narukal Nominge ?&if@@%{ 365. 0 410 11.2 ggrrltglgv Saline Hydrogen Sulphid
Naruko (Bunin 2) W5-1~32%5| 575.0 280 4.87 |Muriated Saline Spring
'Yamashiro ] % 330.9 140 4.24 |Sulphated Muated Saline Spring
Wakura Fi £ 4374. | 10000 22.9 |Earthy Muriated Common Salt Spring
Kamisuwa( No. 2) k#5225 255.4 520 20.4 |Weak Common Salt Spring
Awazu s At 538.4 166 3.09 |Muriated Saline Spring
Akazaki 5 7 626.0 52 0.83 |Alkaline Common Salt Spring
Shimobhe Y - | 82.77) 120 14.5 Simple Thermal Spring
Hoshi b2 fifi  101.5 142 14.0 |Gypsum Spring
Sea Water i K10400. | 180 |  0.17
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Table II Mixed percentage of Sea Water
Name Mixed Parcentage
Tsurumi 1 H 13.6 ~ 19.8
Karasugawa )= JI 4.2 ~ 6.2
Ito (Matsu 145) 9t O 145 34.2 ~ 36.2
Ito (Kusumi 46) i+ | K 46 4.4 ~ 5.5
Ito (Matsu 9) L A ) 16.0 ~ 22.0
Ito (Matsu 149) 7 B R 149 2.9 ~ 4.6
Ito (Mathu 261)  F H{ # 261 16.5 ~ 19.8
Ito (Oka 36) Py R 36 6.6 ~ 8.35
Ito (Oka 25) 7+ 3 B 25 -0.38 ~ 1.6
Ito (Oka 237) B 0 B 237 -0.51 ~ 1.1
Atami (Ogawayu) 24 %5 /) JI] 5 -16.8 ~ 8.1
Atami (Miurayw)  #E =l &5 —42.5 ~ 14.4

Wakura
Awazu
Akazaki
Yoshizaki

Fn Yoy
s H#
giR Uiy

i e

—-675. ~ 12.6

=6.2 -~ 4.7
3:1 =~ 5.9
19.5 ~~ 35.8
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Geochemical Studies on the Mineral Springs
part 6 Lithium-Sodium Ratio in Spring Water

#Morizo ISHIDATE, *¥¥Yasushi Masuiko, ***Yasuo KaNroji, *¥Koji SaTo
(¥Pharm. Inst., Med. Fac., University of Tokyo & **Hot Spring Research
Center)

The contents of lithium ion and sodium ion in thirty-six samples of minaral springs
were determined by flame photometry (cf. J. Rharm. Soc, Japan, 76, 441 (1956) ).
Results ot the determination are shown in Table 1. According to this table, the ratio of
Li/Na (W/W in 1 L.) is generally smaller than 10~? in majority of cases. In all the

experiments, the value of Li/Na was Iarger than the ratio of Li/Na in sea water. In a
few mineral springs containing comparatively large amount of lithium ion, the value of
Li/Na in these springs was as much as 3~6.1073.

Therefore, an attempt was made to calculate the mixed percentage ratio of sea water
to the original mineral spring water before welling in the groundsurface. The procedure
of the calculation is shown by the following equation:

__ANa—Ls
AN —L4
where a is the mixed percentage, A the Li/Na ratio of the original spring water, Ny

a

X 100

the Na content of sea water, N3 the Na content of spring water at the groundsurface, Ly
and Ls the lithium content of sea water and spring water, respectively, at the groundsu_
rface. the results of the calculation are shown in Table 11, in which A in the above
equation is substituted with the value of 1.5~32.4.107+.

The calculation of the mixed percentage ratio, a, involving the hypothesis as which
only the sea water is mixed into the original mineral spring water under the ground, it
is clear at the same time that the value may be a datum to observe the really mixed
percentage ratio of the sea water to original mineral spring water by the chemical

analysis on the sampled mineral spring water.





