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Abstract : Abundances of REE are measured for ground water, river water and weathered
granitic rocks which were collected around the Tono uranium deposits, Gifu prefecture. Analyti-
cal methods employed are isotope dilution mass spectrometry for water samples and instrumen-
tal neutron activation analysis for rocks. Results are discussed in terms of chemical properties
of REE.

REE contents of ground water samples are as low as several ppt or less, while river waters
have higher REE contents by about two orders of magnitude. To explain these differences, Eh-
pH diagrams for some REE are constructed based on the thermodynamical data. Analysed
ground water samples are characterised by reducing and alkaline conditions (Eh=—0.1~—0.2
V, pH= 9). Observed low concentrations of REE for ground water are well explained by Eh-pH
diagrams. At above condition, REE precipitate as hydroxide, carbonate or oxide, then aqueous
phase is kept in very low REE concentrations. As for river water, REE are proved to be
undersaturated at observed conditions (Eh=+0.2V, pH= 6~6.5) except Ce, which is ox-
idized to insoluble tetravalent state.

Chondrite normalized REE abundance patterns show several features. For river water,
selective depletion of Ce (negative anomaly) are observed just as suggested from Eh-pH
diagrams. REE patterns of ground water show distinct zigzag patterns among heavy REE. This
is thought to be the reflection of lanthanide tetrad effect and might be formed when REE dissolve
into aqueous phase by water-rock interaction.

Weathered granitic rocks and relatively fresh ones from the same outcrop show clear
difference in REE patterns each other. Weathered samples are found to have Ce negative
anomaly. This indicates the mobilization and re-adsorption of REE in oxidizing condition during

the weathering of granitic rocks at earth’s surface environment.
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Fig. 2 Blank level of REE for the analytical procedure.
Estimated blank is converted into the concentration in 1 liter of sample.
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Fig. 3 Pourbaix diagrams for REE.

Shaded areas represent Eh-pH conditions for ground water and river water. a : Cerium, b : Neodymium,

c : Europium, d : Lutetium.
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HWRRBERIC BT 2 HLETHEOEE (LH R)

E1ER @IAKRU#TAFORE EDSHE (ppt).
HEERAMEFREEMIEC LS, B2 OMEONTHEEIZ 1-3 %EE(Lo).
Table 1 Analytical results for water samples measured by isotope dilution mass spectrometry (in ppt).

Precisions for the data are 1-3% (1o).

Sample gifzb La. Ce Nd Sm Eu Gd Dy Er Yb Lu pH EhmV
Ground water

N1l 0.2 2.17 5.09 1.79 0.368 0.0425 0.500 0.679 0.602 0.541 0.0946 9.1 —178
No. 2 0.2 1.93 5.17 2.30 0.555 0.0846 0.745 0.983 0.924 0.924 0.165 8.8 — 38
No3a — 2.8 14.58 2.22 0.435 0.0697 0.562 0.806 0.725 0.656 0.111 9.5 —124
No.3b 0.2 2.23 7.50 1.982 0.392 0.0623 0.537 0.806 0.755 0.713 0.123 n n
No.3¢c 0.45 2.32 10.5 1.68 0.329 0.0546 0.482 0.785 0.746 0.738 0.131 » n
No 3d 1.0 1.99 7.16 1.77 0.382 0.0761 0.553 0.842 0.808 7.88 0.133 Vi Vi
No. 4 0.2 9.96 18.9 9.64 2.65 0.200 5.20 8.00 7.04 5.42 0.805 8.1 —149
No.5 0.2 12.6 30.8 2.25 9.33 0.410 22.7 44.4 33.5 18.1 2.21 7.8 —176
River water

Loc.la 0.2 141 245 164  38.0 4.14 355 30.9 17.9 16.7 2.41 5.6 +230
Loc.1b — 113 192 120 27.0 3.08 25.5 23.0 12.8 12.0 1.70 5.8 +236
Loc.2 0.2 181 162 238  53.1 10.6 45.5 45.0 26.6 30.4 3.25 6.5 +203

A=Y v 7 F.(No.l, No.2, No.3)»S5EERSLHT
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&, 25°C- latmiZ B LR HBEI AV F DT
—#% (Wagman et al., 1983 ; Brookins, 1983) i2&-2Jw»
T Pourbaixft (Eh-pHE) 21ERk L7z, E3Xa-d
ERSERT, ik, FERCESWTRD SN
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1071-10"%, Z— O 7 A« LT F 7 AHL0712-10710 &
L7z, ZOTFR- LRI, i, #TK - #HRAF
DOREEBE IZIFIZHY T2, 7z, HTKROKESH
F—2 LD, BEERREBOEEE, 107 Lk,
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D%, 9FTHE—0.1~—0.2V, HEKICDE, 6~6.5°
+0.2VIEETH S, B3R, choDfEbdb¥
TRENTW S, HITKOFEEENZTN, ¥ )V ATE
E(4ff), 24 PL3RBIE, 22—y 2eVT T
v ARABICHOBERMSETH D, KPOBENZNLS

W&o TIEEZEE S LT 3ATEEENE L, —HHRAK
T, Vv ADABH (4 ORAMNETH 225,
I _XT7YV—A 4> (3 OERCELASTS
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BAfH~NEBLINB 2 XY, BIRMIOEMHE» S8
»hEs,

BB, tEAKFORRBEBEIHTARLD LHES,
FECACIEERNBELT 2LERHL, TOH
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bokwv, YU TAR, 7V—AF DEENL0D L
%, REEEOES S pH48-9.66 L, /T B, 77,
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&%, FEAOEh-pHEE TR, LOERCEER R
e,

3.2 KABOREEBGHEE/ Y-
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. HE - fbEE - XRESE, KEo MRS KRE
BETIR, TONRF—viF, 2fiickpBia—aby
LEROT, BorBRTEINIZEBAONTYD
(Henderson, 1984). &G» SREEWSIEH L, BEDK
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Fig. 4 REE abundance patters of water samples.
a : river water, b : ground water (in the Tono Mine), ¢ : ground water (outside of the Tono Mine).
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Fig. 6 REE abundance patterns of granitic rocks and their weathered products collected from the same

outcrop. REE concentrations are measured by neutron activation analysis.
a . weathered granitic rocks. b . relatively fresh granitic rocks.
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