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NOTE

(Kap 4c) Apatite chemistry

Microprobe analysis have been _arried out on apatites from the major
rock types within the area, I- addition to the routine energ -despersion-
based full analysis, more careiul individual analysis are carried out

for Mgz €l and F to fix these constituents' varations relative to specific

industrial wants.

As is shown in Table 1 the var_:tions are generally small. Characteristic
are: Ca0: 54-56 wt 7

NaZOf J,2-0,4 wt 2

.%\ " D - £
£,00: 40,3-41,3 wt % §3.2% topetinl. P fro,

Cl™ : 0,04-0,12 we 7 (Av. 3,07 )
l aad Mg0 < 0,0 wt

Contents of SiOz, A1703, Fe0, Ce203 and La203 are low and irregular.
The only traces of chemical zc ing are exhibited by Cl1 which is signi-
=1cantly enriched along grain wundaries (cf., Bi 1, % =~ _ yz. 1D,

Table 1). Whether this is a general phenomenon or is restricred to

certain rocktypes, samples or structural features is not yet ascertained,

The calculated structural formulaes indicate a deficiency in the P-position
408)°72)
for P043‘. Taking this, as well as the substitution of OH  for F~ and

supgesting a significant subst:rution of C (in the form of (CO

€17, into account the probable full composition of the analyzed apatites

may be expressed as

(Caa,go—a,98Alo—o,02“go—o,01Nao,02—0,07)(92,84-2,92510-0,04

50—0,01Co,05—0,16)012(Fo,70-1,00C10.0,020H0-0,28)

The indicated content of ¢ is comparable to COz-contents between C,4 an;\\
1,4 wt Z. This parameter, if confirmed by later direct analysis, seem

to be the most critical when considering the Fen apatites as possible
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source of industrial production of fertilizers. The other quality
requirements outlined by Lenning (1982) are met with as far as the apatite
itself is concerned. Complications arising from impurities in a con-

centrate are outside the scope of the discussions in this chapter.
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sAMPLE e POINT REF METHOD ROCK TYPE S:i.O2 A1203 Fe0 Mg0 Ca0O Na20 P205 Y203 C2203 L8203 SOAZ— F cl 031) S5UM
sh 1 3,95 m 1 25/5 EDX Bi ap-rock na 0 0 0 54.5 ,2 39,8 na tr na na tr(2.4) na ,9 96,0
1 14/7 " " 3 tr 0 tr 55.0 ,3 40,7 0 tr 0 ’2 3.0 01,4 97,8
" gpectr " 0 3.5 ,04 1,6 98,1
2 25/5 EDX " na .2 0 ,2 S54.6 ,3 40,4 na 0 na na tr(l.8) na ,8 96,7
2 14/7 " 3 , 2 0 tr 55,4 ,2 41,3 «tr tr 0 tr tr(2.6) 01,1 98,9
" spectr " 0 3.3 05 1,4 99,4
4 25/5 EDX " na ,2 tr tr na . tr 41,0 na tr na na tr(1,9) na ,8 98,0
th'18,35m1l 25/5 " Bi ap~rock na 0 0 tr 55,9 ,2 40,9 na 0 na na tr(2.4) na 1,8 98,4
15/7 spectr " 0 3.5 ,051,5 99,1
2 " EDX " tr tr 0 rr 55,0 ,4 40,8 0 tr tr tr 4.3 01,8 98,3
" spectr " 0 4.2 ,051,8 98,3
th'19,60m 1A 14/7 EDX Bi ap-rock ,3 tr 0O 0 56,4 ,3 40,9 O 0 0 ,3 0 12,1 98,2
" spectr " 0 4.0 ,121,8 100,5
1B "  EDX " tr 0 3 0 55,9 ,2 41%0 tr tr tr 2.8 01,2 99,0
" spectr " 0 2.8 ,081,2 99,1
1c " EDX " b 0 0 0 56,4 ,4 42,0 0  tr tr tr  tr(2,0) 0 ,8 100,2
" spectr " 0 3.0 11,3 100,8
1D " EDX " tr 0 0 tr 55,9 ,4 41,7 O  tr 0 tr  tr(1,8) O ,8 99,0
" spectr - M 0 3.4 08 1,4 100,1
3 25/5 EDX " na 0 0 ,3 55,7 ,4 41,0 na tr na na 0(,9) na ,4 97,9
th 1 4,40 m 1 25/5 EDX spvite na tr 0 56,1 ,3 40,8 na 0 na na tr(l,4) na ,6 98,0
1 147 )2 0 0 0 54,8 ,3 40,3 O 0 0 tr te(2,3) 0 ,9 96,9
" spectr " 0 3.3 ,07 1,4 97,6
th 3 12,70m 1 15/7 EDX Mgt-bi-ap- ,5 0 tr L2 54,3 ,2 40,4 0 0 0 tr tr(2,3) 0 1,0 96,9
rock
" spectr " 0 3.0 ,06 1,3 97,4
2 " EDX " tr tr tr ,2 54,0 tr 40,1 tr 0 0 tr ter(,9) O ,4 94,8
spectr " 0
3 " EDX "o 3 ,2 0 tr 55,0 tr 40,8 0 tr 0 4 :.9 PR
’ s r(l,7) 0 ,8 97,6
" specir " 0 3.0 »,05 1,4 98,4
h 3 38,25 1 " EDX Ap-vein tr 0 L& ,3 54,4 4 40,6 O 0 0 tr 2.6 0 1,1 97,6
" spectr " 0 2.6 ,08 1,1 97,7
2+43 " EDX " )3 0 0 0 54,3 ,2 40,4 0 tr 0 3 3,6 tr 1,6 97,5
" spectr " 0 3,4 ,11 1,5 97,5

Table 1. Microprobe analysis ot apatite from Tuftehavna, Fen.
EDX= Energy-dispersive measurements; Spectr.: "Wave-length-
despersive" measurements made on separate manual spectrometers,

2-

tr= traces; na= not analyzed; Oz (F_+C1-+SOQ ).
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Table 1 ¢ «d,

Structural formula, based on 25 0+ 2 (0H, F, Cl)

l _________________ Si __Al___Fe Mg _Ca __Na P Y _Ce _la __S __F __Cl ________
[hl 3,95 1 9,93 ,07 5,77 1,22
1 9,86 ,13 5,78 0,02 1,59
1,86 ,01
l 2 ,02 ,03 9,86 ,09 5,76 ,98
2 ,05 ,03 9,92 ,08 5,85 1,37
I 1,74 ,01
4 9,93 ,07 5,78 1,01
'h 18,35 1 9,92 ,08 5,73 1,26
1,83 ,01,
l 2 9,87 ,13 5,77 2,27
2,22 ,01
'hl 9,60 14,05 9,89 ,11 g 5,67 ,08 - 04
% 1,46 ,04
1B 9,92 ,08 5,80 1,50
l 1,50 ,02
1c 07 . 9,88 ,12 5,81 1,05
I 1,59 ,03
1D 9,87 ,13 5,81 ag
l 1,81 ,02°
3 ,07 9,81 ,12 5,70 bb
rh 1 4,40 1 9,92 ,08 5,72 .53
1 ,03 9,92 ,08 5,73 1,20
'ﬂ 1,80 ,02
hI1R70 1 o ,05 9,89 ,06 5,82 1,22
l 1,59 ,02
2 9,94 ,06 5,83 ,51
I 1,64 ,02
3 ,05 064 9,96 5,84 ,02 ,92
1,62 ,01
lh 338,25 1 ,06 9,75  ,13 5,75 1,39
1,39 ,03
l 2/3 ,07 9,93  ,07 5,82 ,03 1,96
1,85 ,03
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The Tuftehavna Mineralization

As mentioned in the Prelimenary report of 19.03.82 some optical-, chemical-
and geophysical investigations have been carried out on Nb- apatite

mineralization in DDH1-81 at Tuftehavna.

Mineralogy

It seems that the Nb is concentrated i two ozides; pyrochlore which is very
often zoned and inhomogeneous.

This pyrochlore 1is similar to those from Hydro Gangen described by

A, N, Mariano, 1980,

The other mineral is, in reflected light grey to dark grey, in transmitted
light - dark grey to black as magnetite, It is isometric, and some times

inhomogeneous, see appendix nr. 1 & 2,

Three aggregates have been run for analytical researches at the Microprobe
at Tgven. These results indicate about: 15-17 % CaQ, 75-78 7 Nb20

with minor amounts of FeO, TaZO5 and U308’ see appendix nr. 3.

This chemistry correspondes to the pyrochlerevariant ellsworthite -

Ca - Nby0g - 2 H,0. Co NGy, & 2Ha0 .

This mineral was earlier found in Tuftestollen in connection to an active

zone of 1-2 m by H. Bjgrlykke, see Landreth's report of 1979, p. 19.

Miss B. Nilsen, Geologish Museum, has worked a lot with pyrochlore earlier,
is of that opinion that this mineral has properties similar to fernschmidt

Ca0. Ng0g., which she syntezised in the middle of 1950.

Two samples from Tuftehavna were run on the Guiniercamera at Te¢yen.

Both aggregates are metamict.

Geology

The biotite~ lamprophyre crops out about 10 m north of DDH1-81, a small
outcrop. The main strike seems to be 3808. The dip is difficult to decide,

but it seems to be very steep, see appendix nr. 4.

According to S. Svinndal, pers.com., an apatite-rich dike with about
3 % Nb,0g was registrated in the inner part of Tuftestollen, at end of
the producing of the Mine. Because of that there was no possibility to

follow up their registration at that time.



According to the investigations up te this day, it seems that this Nbh- apatite
mineralization are late magmatic or hydrothermal. The oxides have crystallized
around - and along the cleavage - plane of the biotite, and as Inclusions

in the apatite.

Geophysics

The biotite - lamprophyre 1s poor in magnetite, almost magnetite-free,
Being due to this property . Logn and C.W. Carstens proposed more detailed
mag. surfasemeasurements in Tuftehavna-area in an attempt to map the dip,

strike and size (shape) of the lamprophyre-body. under the overburdens.

The prelimenary results indicate a low anomaly clese to DDI1-81 with a strike
towards south coinciding with the direction of '6 -activity anomaly,

see appendix nr. 5,

Towards north there is no correlation between the two parameters. The low
mag. =-anomaly strikes towards NE, while the }f-activity anomaly strikes

more towards north, sse appendix nr. 5.

Re ferences:

J.0. Landreth, 1979: Hineral potensial of the Fen alkaline Complex,

Ulefoss Norway.

A.N. Mariano, 1%980: Pyroclore and columbite at the Fen,

Ulefoss Norway.

Stabekk, 26. april 1982

.‘.thVﬂ‘\ %0{:’{-7

Ivar Hultin
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4.3 ) 0.011 0.022 0.16 0.051 0.027
2.7 0.012 0.012 0.13 0.023 0.021
2.8 0.008 - 0.090 0.026 0.014
2.4 0.009 - 0.10 0.008 0.007
3.8 }303 0.009 0.006 0.13 0.032 0.020
3.1 0.009 - 0.13 0.12 0.027 | noy 0.015
4.4 0.008 0.030 0.14 0.043 0.027
3.3 0.013 0.036 0.14 0.040 0.027
1.4 0.012 0.048 0.082 0.040 0.022
1.0‘/ 0.016 0.025 0.11 0.022 0.017
0.11 0.010 0.014 0.063 0.013 0.005
0.13 0.011 0.020 0.064 0.007 -
0.28 0.012 0.033 0.060 0.010 -
- 0.009 - 0.055 0.003 -
0.032 0.013 0.022 0.088 - -
0.01 0.010 0.006 0.060 - B
0.023 0.009 - 0.055 - -
0.016 0.009 0.005 0.047 0.003 -
- 0.010 0.008 0.052 - -
- 0.008 - 0.066 - -
- 0.008 - 0.064 - -
- 0.010 - 0.062 - -
- 0.009 - 0.067 - -
- 0.008 - 0.065 - -
0.015 0.009 0.007 0.064 - -
- 0.010 - 0.065 - -
0.016 0.009 - 0.063 - -
- 0.011 0.006 0.063 - N
- 0.009 - 0.066 - -
- 0.009 0.006 0.066 - -
0.010 0.014 0.008 0.064 - -
0.090 0.009 0.011 0.071 0.007 -
013 0.010 0.015 0.066 0.005 -
0.23 0.010 0.028 0.083 0.012 -
0.41 0.009 0.041 0.063 0.016 -
0.16 0.009 0.016 0.063 0.004 -
0.049 0.009 0.007 0.062 0.004 -
0.19 {()|9 0.009 0.020 0.069 0.007 -

0,020




40.
.00
.00
43,
44,
45,
.00
.00
48,
.00
50,
.00
.00
.00
.00

.00
.00

.00
.00
59,

60.
.00
.00
.00
.00
65.

41
42

46
47

49

51
52
53
54

55
56

57
58

61
62
63
64

66

67

68

1

73

75

76
17

78.
.00

79

00

00
00
00

00

00

Y]
00

00

.00
.00
.00
69.
70,
.00
72.

00
00

00

.00
74.

00

.00
.00
.00

00

41
42

43,
.00
.00
.00
.00
.00

44
45
46
47
48

49,
.00
.00

50
51

52.
.00
.00

53
54

55.

.00
.00

56
57

58.
59,
60.

.00
62.

61

63
64
65
66

68
69

70.
.00

71

72.
.00
.00
.00
.00
.00
.00
79.

73
74
75
76
77
78

80

.00
.00

00

00

00

00

00
00
00

00

.00
.00
.00
.00
67.

00

.00
.00

00

00

00

.00

Nb Y Th CE TA ]
0.15 0.009 0.014 0.066 0.004 -
0.34 0.009 0.033 0.068 0.011 -
0.11 0.010 0.011 0.060 - -
0.19 0.008 0.014 0.066 0.003 -
0.29 0.008 0.026 0.074 0.012 -
0.11 0.010 0.010 0.066 - -
0.15) 0.009 0.019 0.067 0.006 -
0.072 0.011 0.013 0.067 0.006 .006
0.077 0.009 0.013 0.057 0.005 -
0.12 0.009 0.017 0.069 0.007 .006
0.055 0.017 0.042 0.081 - -
0.024 0.014 0.014 0.066 - .008
0.10 0.011 0.022 0.069 0.008 0.011
0.062 0.009 0.008 0.058 0.003 .003
0.10 0.007 0.010 0.052 0.004 -
0.014 0.009 - 0.066 - -
0.035 0.010 0.008 0.067 0.003 .004
0.020 0.011 - 0.071 - 002
0.020 0.009 - 0.063 - -
0.020 0.012 010 0.062 - -
- 0.010 0.007 0.069 - -
- 0.010 - 0.067 - -
- 0.009 - 0.066 - B
- 0.010 - 0.066 - B
- 0.010 - 0.066 - B
- 0.009 - 0.063 - B
- 0.010 - 0.064 - B
- 0.009 - 0.067 - B
0.010 0.013 0.015 0.061 - -
0.019 0.009 0.015 0.051 - B
0.010 0.011 - 0.066 - -
- 0.010 - 0.068 - -
0.014 0.010 0.006 0.15 - B
0.033 0.014 0.015 0.28 N B>
- 0.009 - 0.069 - -
- 0.009 0.007 0.074 - -
- 0.010 0.006 0.070 - -
- 0.009 - 0.066 - -
- 0.010 0.008 0.074 - -
- 0.013 - 0.067 - N




80,
.00
.00
83.
84,
85,
.00
.00
.00
89.
90.
.00

81
82

86
87
88

9

92.
93.
.00
.00
96,

94
95

97

99
100
101
102
103
104

106
107
108

109.
10,
.00
.00
.00
114.
.00

114
12
113

115

116,
.00

117

118,
.00

119

00

00
00
00

00
00

00
00

a0

.00
98.
.00
.00
.00
.00
.00
.00
105,
.00
.00
.00

00

00

00
00

00

00

00

- 82

- 84
- 85

- 87

- 89
- 90
- 9N
- 92

- 94

=100
=101
-102

-104

~106
-107

=109
=110
=11

=112,
.00
.00
.00
.00
=117,
.00
=119,
-120.

=113
-114
=115
=116

-118

.00
.00
- 83,

00

.00
.00
- 86,
.00
- 88.
.00
.00
.00
.00
- 93.

00

00

.00
- 95,
- 96,
- 97.
.00
.00
.00
.00
.00
-103.
.00
-105.
.00
.00
~108.
.00
.00
.00

00
00
00

00

00

00

00

00

00
00

Nb Y Th CE TA U
- 0.008 - 0.074 - -
- 0.009 - 0.069 - -
- 0.009 - 0.069 - -
- 0.010 0.005 0.065 - -
- 0.009 - 0.067 - -
- 0.011 010 0.073 - -
- 0.009 0.005 0.064 - -
- 0.009 - 0.067 - -
- 0.009 - 0.060 - -
- 0.010 0.007 0.063 - -
- 0.009 - 0.044 - -
- 0.010 - 0.055 - 2
- 0.008 - 0.060 - -
0.014 0.009 - 0.066 - -
- 0.008 - 0.057 - -
- 0.010 - 0.061 - -
- 0.008 - 0.056 - -
0.012 0.010 0.006 0.052 - -
0.010 0.010 - 0.056 - -
0.010 0.010 - 0.043 - -
0.043 0 °3ﬁ}c>uzf'0-042 0.10
0.039 0.019 0.016 0.042
0.015 0.008 0.005 0.059
0.005 0.008 - 0.081
0.031 0.009 - 0.053
0.020 0.008 - 0.053
0.065 0.008 0.010 0.053
0.078 0.009 0.007 0.061
0.16 0.010 0.010 0.059 0.010 $ 0.002
0.16 10,6 0.012 0.007 0.061 0.005 "
0.17 0.010 0.009 0.048 £ 0.003 "
0.036 0.007 0.005 0.054
0.023 0.006 0.005 0.046
0.057 0.007 - 0.039
0.080 0.007 0.008 0.10
0.073 0.010 0.011 0.064
0.053 0.011 0.008 0.033
0.11 0.008 0.010 0.029
0.053 0.007 - 0.050
0.047 0.005 - 0.024



120.00
121.00
122.00
123.00
124,00
125,00
126,00
127.00
128.00
129.00
130.00
131.00
132.00
133.00
134.00
135.00
136.00
137.00
138.00
139,00
140.00
141.00
142.00
143.00
144 .00
145.00
146.00
147.00
148.00
149.00
150.00
151.00
152.00
153,00
154.00
155.00
156,00
157.00
158.00

=121
-122

=123,
.00
.00
.00
.00
-128.
.00
.00
.00
.00
.00
=134,
=135,
.00
.00
.00

=124
~125
-126
=127

-129
=130
=131
-132
=133

~136
-137
-138

~139.
=140,
.00
.00
.00
.00

=141
-142
=143
=144

=145,
.00
~147.
=148,
.00
.00
.00
.00
-153.
.00
.00
.00
.00
.00
.00

-146

=149
~-150
=151
-152

=154
~155
=156
=157
-158
-159

.00
.00

6o

00

00
00

00
00

00

00
00

00

Nb Y Th CE TA U
0.076 0.005 - 0.033
0.070 0.009 - 0.047
0.070 0.005 0.005 0.026
0.069 0.005 - 0.036
0.065 0.009 - 0.056
0.24 | 0.010 0.015 0.068 0.021) .002
10;33 0.011 0.011 0.067 0.012 £ 0.002
0,077 0.010 0.006 0.070 0.008 "
0,11 To"f 0.010 0.009 0.073 0.013 ?0'0/5" "
0.10 0.009 0.006 0.067 0.010 "
0.12 0.011 0.010 0.076 0.011 "
0.10‘} 0.010 0.005 0.073 0.016 .003
0.24 0.011 0.013 0.061 o.oza} .006
0.065 0.010 0.005 0.059
0.073 0.011 0.005 0.061
0.050 0.010 - 0.079
0.12 0.010 - 0.076
0.084 0.010 - 0.070
0.072 0.010 0.005 0.067
0.055 0.016 0.035 0.110
0.038 0.011 0.005 0.068
0.080 0.009 - 0.075

. 0.13 0.011 0.012 0.064 0.011 $ 0.002
0.094 0.012 0.016 0.11 0.007 "
0.14 0.011 0.007 0.071 0.013 0.002
0.12 0.011 0.008 0.14 0.012 /2015 £ 0002
0.11 0.008 0.008 0.10 0.021 0.006
0.076 0.010 - 0.075 0.007 £ 0.002
0.031 0.010 - 0.050 < 0.003 "
0.12 0.006 0.019 0.046 0.007 "
0.074 \ 0.009 - 0.028 £ 0.003 "
5&;] 0.009 0.005 0.061 0.007 "
s%q 0.010 0.019 0.061 0.013 "
0.1 0.009 0.005 0.048 0.006 "
0.061 0.016 0.016 0.056 £ 0.003 "
0.21 0.016 0.022 0.050 " "
0.52 0.011 0.016 0.061 0.016 "
0.10 0.011 0.005 0.073 0.004 o
0.27 0.011 0.011 0.079 0.015 {0015



!

159,
160,
.00
.00
163.
.00
.00
.00
167.
168,
169,
170.

161
162

164
165
166

171
172

174
175
176
177
178
179

181
182

184

187
188

191
192
193
194
195

197

00
00

00
00

00

.00
.00
173.
.00
.00
.00
.00
.00
.00
180,
.00
.00
183.
.00
185.
186.
.00
.00
189,
190,
.00
.00
.00
.00
.00
196,
.00

00

00

00
00

00
00

00

-160
-161
-162

-163.

=164
-165
-166

-167.
-168.

-169
=170
=171

-172.
-173.

-174
=175
=176
=177
-178
-179
=180
=181
-182

-183.
—-184.

-185
-186
-187

-188.
—-189.

=180
=191
-192

-193.
-194.

=195
-196
~197
-198

Nb Y Th CE TA U
.00  0.45 I'UJQcLo11 0.020 0.064 0.0304) 0.006
.00 0.18 0.007 0.007 0.048 0.012 $ 0.002
.00 0.059 0.011 0.005 0.062 £ 0.003 "
00 0,22 0.011 0.015 0.060 0.016 ) 0.009
.00  0.14 0.013 0.017 0.069 0.021 0.011
.00  0.10 0.013 0.015 0.058 0.014 70'”? 0.007
.00 0.11 0.005 0.005 0.056 0.020 0.009
00 0.10 0.006 0.006 0.073 0.018 0.010
00  0.070 0.020 0.020 0.27 0.013 0.005
.00 0.12 J 0.018 0.018 0.082 0.014) 0.007
.00  0.085 0.005 0.005 0.067

.00 0.080 - - 0.075

00 0.14 0.014 0.014 0.081

00  0.090 0.005 .005 0.079

.00 0.072 0.006 .006 0.087

.00 0.13 0.010 - 0.073

.00 0.048 0.008 - 0.060 0.004

.00 0.13 0.011 015 0.074 0.003

00 0.14 0.010 0.007 0.057 -

.00 0.14 0.006 - 0.053 0.003

.00 0,30 0.011 0.009 0.071 0.004

.00 0.25 4 /9 0.011 0.013 0.080 -

.00  0.28 0.010 0.010 0.069 -

00  0.23 0.010 0.009 0.058 -

00  0.16 0.010 - 0.068 -

.00 0.19 0.012 0.015 0.067 -

.00 0.14 0.009 0.014 0.039 - 0.004
.00 D.IB_) 0.014 0.015 0.056 - 0.006
00  0.077 0.006 - 0.027 - 0.006
00 0.096 0.010 0.007 0.041 -

.00 0.065 0.007 - 0.050 -

.00 0.094 0.005 - 0.045

.00 0.084 0.006 0.007 0.026 0.003

00 0.078 0.008 - 0.046 -

00  0.091 0.013 - 0.045 -

.00 0.074 0.007 0.013 0.074 -

.00 0.07 0.016 0.064 0.093 -

.00 0.054 0.011 0.040 0.058 -

.00 0.066 0.011 0.022 0.066 -



198,
.00
.00
.00
.00
.00

199
200
201
202
203

204,

205
206

208
209

210,
.00
.00
.00
.00
.00
.00
.00
.00
.00
220,
.00
.00
.00
.00
225,

2n
212
213
214
215
216
217
218
219

221
222
223
224

226
227

230

231
232

234
235

00

00

.00
.00
207.
.00
.00

00

00

00

00

.00
.00
228.
229.
.00
.00
.00
233,
.00
.00

00
00

00

IH/bs

=-199.
=200.
.00 ?
.00
.00
.00
.00
-206.
.00
.00

-201
=202
-203
-204
-205

=207
-208

=209,
=210.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
=223,
=224,
.00
.00
-227.
.00
.00
.00
.00
.00
.00
.00
.00
.00

=211
=212
-213
=214
=215
-216
=217
-218
-219
=220
=221
=222

-225
=226

=228
=229
-230
-231
=232
=233
-234
=235
-236

00
00

00

00
00

00
00

00

Nb Y Th CE TA U
0.038 0.012 0.030 0.074 - 0.005
0.098 0.016 0.011 0.035 0.010 0.013
0.023 -
0.023 0.013 0.012 0.046 -
g%}g \ 0.008 0.006 0.043 -
0,16 0.008 0.011 0.034 L
0.054 0.006 0.011 0.024 -
0.10 10,15 0.007 0.005 0.024 -
0.13 0.011 0.014 0.063 “0.019 0.009
0.11 0.010 0.005 0.081 0.020 5 0-013
0.14 0.011 0.007 0.080 0.015 0.006
0.16 / 0.011 0.006 0.085 0.015 0.004
0.10 0.015 0.013 0.077 0.018 0.025
0.031 0.008 0.006 0.056 - =
0.091 0.010 - 0.082 0.012 0.004
0.083 0.011 - 0.10 0.008 -
0.083 0.008 - 0.059 0.004 -
0.037 - - 0.023 < -
0.087 0.009 0.007 0.044 0.009 0.006
0.19‘}a'f. 0.008 0.011 0.045 - 0.004
0.10 - - 0.040 0.003 0.004
0.069 - - 0.025 - 0.004
0.10 0.005 - 0.026 - -
0.087 0.010 0.014 0.024 - 0.005
0.21}0 20 0:00 0.012 0.063 0.003 0.003
0.20) ~  o0.01 0.016 0.13 0.014 0.015
0.092 0.012 0.006 0.078 0.012 0.007
0.048 0.009 - 0.078 - -
0.072 0.009 - 0.079 0.006 -
0.12 0.010 0.006 0.082 0.015 0.005
0.087 0.011 0.005 0.049 0.008 0.004
0.14 0.007 0.006 0.045 0.008 0.006
0.005 0.007 0.008 0.044 - -
0.053 0.009 - 0.064
0.078 0.006 - 0.050
0.14 0.007 S 0.067
0.092 0.005 - 0.040
0.041 0.005 - 0.039



SP¥<s1x

Nb Y Th CE TA

236.00 ~237.00 0.065 - - 0.032
237.00 -238.00 0.056 0.007 - 0.043
238.00 -239.00 0.053 0.009 006 0.043
239.00 -240.00 0.071 0.010 0.007 0.056
240.00 =-241.00 0.065 0.008 .008 0.080
241,00 ~-242.00 0.042 - - 0.030
242.00 -243.00 0.024 - - 0.026
243.00 -244.00 0.022 - - 0.011
244,00 -245.00 0.028 0.007 011 0.043
245,00 -246.00 0.034 0.006 - 0.039
246.00 -247.00 0.031 - - -
247.00 -248.00 0.023 - - 0.030
248.00 -249.00 0.020 - - 0.025
249.00 -250.00 0.041 0.006 - 0.030
250.00 -251.00 0.061 0.006 - 0.033
251.00 -252.00 0.046 0.006 - 0.033
252.00 -253.00 0.058 0.006 - 0.042
253,00 -254.00 0.049 0.007 .006 0.060
254,00 =255.00 0.032 - - 0.045
255.00 -256.00 0.035 0.006 - 0.044
256.00 -257.00 0.035 - - 0.027
257.00 -258.00 0.027 - - 0.016

. s 000

—~2 & 0,003

- L <0005

- L £ 0,005

- 2 0,0/

- L < 0,005
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