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Fluorescent X-ray and Emission Spectrochemical Analysis of
Rare Earth Elements in Hot Spring Waters

Toshiyuki ODA
The Institute of Balneotherapeutics, Kyushu University

Determination of some rare earth elements in hot spring waters by fluorescent X-ray
and emission spectrochemical analysis were studied.

Rare earth elements except Sc and Lu were coprecipitated with calcium oxalate from
a slightly acid solution (pH 4.0).

The above mentioned method was applied to the detection of rare earth elements in
acid hot spring waters and seven rare earth elements (yttrium, lanthanum, neodymium,
samarium, gadolinium, dysprosium, ytterbium) were determined in Tatsumakijigoku and
Umijigoku hot spring waters.
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FVERY, ®£VT L, FATA, A vTNAETA, v U YADEEE, VY=< vA, =
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BRAKDOBKBEIHFLFCHKOMEETRE LB X BOMEORELEFEL, 2001 L
T, CORBKTIERAMHEOD LICEREE IS, ERBREIME A vk T, 100 £ v v
2 TREICHER bg SOoBWT 5.

BHECIDr ABE2SRE, 71BY 5% EBTHETS. AL 2% L7 ve=va
20ml iz, MRLTHD 1094 7ve=7KTABRLE, KBLT7TALI =y 22iBIe

B, COBEXHEL VELLEAHTA. hEE 10% WMBcELLEY 200ml F o
Madh, HikELTHrr v s (REIALY YA 137Tmg) LAETASOBREUTY 2y
B 3~10g EAKEEXNLZ, MEBELEND 10% 7ve=7KeT, pH4L.0 wiHai
L, MRxHEGIBRY#RSE5. 10 BEKEL, £C7c ALz A503 %, ReEE
10% WElERL, RAC<v2vl 1g ¥ E0HEKEERY Nz, 10% 7v==7KT pH
4.0 THE LB #vE HETHAIALY T ANV 2 vEI LYY AL LTSI
THIEERERETHRE L., Y2 vEBIAY Y adE oA LHETRE &R O\ T
BEROOOLDHIENSH D, BHIBRAKI DV 2 vBIEL L TALY T A L#IEZ [ FT
O—HOBRIEYEL COEWROHER HEN X BOWMETTR 7. LORE, Ahvyy
by, NTF U AT, FEETHE 61 BBy EC) G X BT oBENT 100% ©
WL E 27, AAVIST A, ATFFTAD 2 THEETY 2 vEEEL L TORBIEST
Wb DEEZLNDDTRPFEORNENDA Lic, LRV T ADT 5V 2 TSNS
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FHOZ L EHWE e X BMNEENCTHRAZIEY, HUTGEL Yot X BrEE
BRETHEETMII W, LArLERERZS BIE T 5B WE LT & ok RE H—7a Rl
BETTy VM TALERL D, ZOBRERERTHS. (s T, APFETEHRERELSD
e L, RAFEY - TORKERRDR 400mg ¥ THERAEL, ERBEED
RER RS

HERE 400mg OB EREERE 3.5cm © X HEHEMYHORABLE—~t~Y v P LT
ﬂji%?ﬁ‘tio?}t.

BB 400mg A HETHHEEL L THALY Y 2Dy -« TEEENRE 400mg /g5 Xk 5k
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AR E L TORERDBCHDRAREFIBTHRLEYORRC L VMBET LI HEND S, BIE
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= wr | G | e
Nd 144.24 72 : 218
Gd 157.52 619 1940
Th 158.92 502 1560
Ho 164.93 737 2228
Lu 174.97 708 2061

~N—2% (1) CaCeO4-H20---400 mg
~N—2 (2) CaCz04-Hz0 200 mg-+ (NH,)2C204-H,0O 200 mg
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Dy
80
Sm
14 7 70
Gd
12 6 60
50 10 5-1450; (i 5
Nd i
40 8 4 40 4
30 6 3 30 3
20 4 2 20 2
10 2 1 10 1
Y Dy Gd Sm Nd
1 I [
10%2c.p.m Nd 0.002 0.005 0.01
] 1 I 1 [
Sm 0.01 0.03 0.05
1 1 1 !
Gd 0.001 0.002 0.003 0.004
wt% i \ |
Dy 0.001 0.01 0.02
1 ] 1 1 1
Y 0.005 0.02 0.03 0.04 0.05
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B o% % | pH | Tem (C) | Y (g | Sm (e | Gd (gl | Dy (ua
e R IR R 2.2 78.0 1.6 0.1 0.2 0.2
AR 2.6 98.2 2.2 02 0.6 0.7
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Plate No. 3, REBEmIIEZEWETRETH - 1.

#F 3 CARCHEALCHESM L EBTOEE X BOW, ST oREERY RS

F 3 b X AW, SEaITkic X 5% HIETE ORI

Bk X B o4 A VA
T % | B¥ERS wt % B X % 20 wt % wE (A)
Y 39 0.005 K, 23.75 0.1 3242.29
La 57 0.05 1 82.85 0.01 3337.49
Ce 58 0.01 L 8 66.48 0.05 3063.01
Pr 59 0.01 i 75.39 0.5 4100.76
‘Nd 60 0.002 L, 72.08 0.25 4012.25
‘Sm 62 0.001 Ly 55.71 0.5 3236.64
Eu 63 0.001 2% 63.51 0.1 4206.05
‘Gd 64 0.0005 Ly 61.05 0.05 3422.46
Tb 65 0.0005 ] 53 58.76 1.0 3676.36
Dy 66 0.0005 L; 56.58 2.0 3407.77
Ho 67 0.0005 L 8 45.79 0.075 3456.00
Er 68 0.0005 L, 52.61 0.5 3372.77
Yb 70 0.05 L, 49.05 0.025 3289.36
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COERMEAME @bk AEE, BMEAMBRKFOFLIITCHE & LR THS,

7V & VEBRIBIF OBAEHBNER 0.042g/1, iRt 0.05 pg/l (RSB L AER
) wHLT, FETE 1.7pg/l, BT 4.7pg/l Thb, BIFHXOMERERICHEL TE.
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