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Strontium, Arsenic, Organic matter, and Amino acid of
the Phosphate Ores in the Ryukyu Islands.

Kiyoshi KANESHIMA

ABSTRACT

Recently, the present author reported that the phosphate ores in the Ryukyu Islands
were different from those which are found in other regions with respect to the amount
of zinc, and other minor constituents as well as to the crystal size of apatite.

In this paper, the centents of strontium, arsenic, organic matter, and amino acid
were determined from the standpoint of geochemical behavior. The alteration process
of phosphate ores was also discussed.

Strontium was determined flamephotometrically. Arsenic was determined colori-
metrically by the heteropoly molybdenum blue method after distillation. Organic
matter was determined by oxidation reduction titration with potassium dichromate.
Amino acid was analysed qualitatively by two-dimensional paper chromatography and
thin layer chromatography with both phenol buthyl alcohol and acetic acid as developing
reagents.

The average content of strontium was 0.56 % in the Ryukyu Islands, and 0.83 %
in the South Pacific Ocean Islands. However, the average value of SrO/Ca0 was
nearly 0.015 in these two groups of islands. The average contents of arsenic in the
phosphate ores was 7 ppm in the Ryukyu Islands whereas in the South Pacific Ocean
Islands it was as much as 16 ppm. A relationship between arsenic and iron+alminum
contents showed a clear positive corralation. Thus, both iron and aluminum seem to
be a factor to concentrate the arsenic into phosphate ores. Also, in the case of Bat
Guano with contrary to arsenic which behaves like as both iron and alminum.

The contents of organic matter in phosphate ores closely related to the kinds of
amino acid. As an example, in the case of the high content of organic matter, amino
acid was composed mainly of leucine, valine, alanine, cystine, aspartic acid, glutamic
acid, arginine, proline and phenyl-alanine. In the case of low organic matter content,
they were comprised phenyl-alanine, proline, arginine, aspartic acid, alanine, valine
and leucine. The kinds of amino acid decrease with decrease of the contents of
organic matter, and become one of the later parts of amino acid arrangement described
above.
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Table 1. Strontium and Arsenic Content of the Phosphate Ores

No. SrO As Ca0 |Fe:03+Al1:04 Sr0O/Ca0 |As/Fe:0s+Al0s Production
(%)| _(ppm) (%) (%)

1-B | 0.78 8 22.41 18.51 0.034 0.43%x10"% Miyako Jima
6-A | 0.52 3 44.82 2.25 0.010 1.33 Miyako Jima
11 0.53 6 44.90 4.24 0.012 1.41 Yoron Jima
0-B | 0.64 3 47.53 1.78 0.013 1.68 Miyako Jima
5 0.63 9 31.85 10.95 0.019 0.82 Miyako Jima
19-B | 0.49 4 47.38 |- 2.14 0.010 1.87 Miyako Jima
2 0.40 4 47.47 2.27 0.008 . 1.76 Miyako Jima
6-B | 0.55 9 39.62 6.75 0.013 1.33 | Miyako Jima
8 0.55 12 43.29 5.79 0.012 2.07 Miyako Jima
12 0.68 Tr 44.87 3.89 0.015 — Okinoerabu Jima
0-A | 0.59 5 50.02 3.31 0.011 1.51 Miyako Jima
15 0.75 9 43.36 4.38 0.017 2.05 Hateruma Jima
25 0.63 18 34.86 10.16 0.018 1.77 Miyako Jima
1-A | 0.57 11 39.75 4.31 0.014 2.55 Miyako Jima
20 0.55 4 44.40 1.99 0.012 2.00 Miyako Jima
22-B [ 0.55 2 49.07 1.32 0.011 1.51 Miyako Jima
17-10 | 0.01 8 0.55 26.93 0.018 0.30 Kume Jima
36 0.67 n.d 49.22 0.20 0.013 — Rasa Jima
6-C | n.d 15 47.54 4.95 — 3.03 Miyako Jima
18 n, d 100 1.05 33.08 — 3.02 Kitadaito Jima
3 n. d 11 0.91 23.03 — 0.48 Miyako Jima
30 0.75 13 47.06 2.09 0.015 6.2x107% Angaur

31 0.65 18 50.03 3.52 0.013 5.1 Angaur

32 0.48 12 54.18 1.00 0.009 12.0 Angaur

33 1.37 19 47.81 3.22 0.028 5.9 Fais

34 1.03 10 49.50 4.40 0.021 2.3 Peleliu

23 n. d 17 51.09 0.73 — 23.3 Christmas

37 0.69 23 50.91 1.00 0.013 23.0 Makatea

41 0.63 n, d 39.12 3.58 0.016 — Safaja

40 0.68 27 51.20 0.80 0.013 33.8x107% Morroco

42 0.52 6 39.30 2.78 0.013 2.1 Florida

44 0.79 12 44.47 2.00 0.017 6.0 Gafsa
50-A | 0.75 6 46.65 2.80 0.016 2.1 Noto
50-B | 0.22 3 12.91 4.70 0.017 0.6 Noto
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Table 2. Distribution of Strontium and Arsenic in Bat Guano

No. SrO As Ca0 Fes03+Al:0s P.0s depth
(%) (ppm) (%) (%) (%)
9B-1 0.19 2.4 1.05 4.65 - 1.68 surface
9B-2 0.23 2.2 1.37 6.67 1.79 10 cm
9B-3 0.15 2.8 1.02 18.88 19.45 20 cm
9B—4 0.31 5.4 5.07 19.83 23.25 30c m
9B-5 0.83 3.5 25.70 13.65 28.25 40 cm
9B-6 0.76 3.4 49.21 1.58 15.32 50 cm
9B-7 0.60 2.0 55.39 0.38 0.06 bottom
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Fig. 1 Vertical distributions of SrO, As, P:Os (Fe, Al)2 Oz and CaO
in the accumulated Bat Guano
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277 /Db DNRBKI X > TRECBHEINIZ L RALACED LN S.

77 ORIEBYNER L LICEELEEOAKEL TR LTELLLELDNRS ) Y
SREEBHNENEZY, EFREDLSRBENTWANI W 23 vEoEE: $BHEL



BOROAFE XE ¥R RE (BER 17

0r
®
6L
[ 4
_ng' .
3 [ ] ) [ ]
4 .
..
.4_ -
(1 J

0 4 8 2 16 20
(Fe,A):0s (%)
Fig. 2 Relation between Iron, Alumium and Arsenic contents

Table 3. Organic carbon Content Table 4. Variation of Organic-Carbon
of the Phosphate Ores in Accumulated Bat Guano
Moist .
No. | Org-C | No. | Org-C No. | Org=C | +lgLoss COp | (Y2t -cOp| depth
(%) (%) (%) (%)|__(%) (%)
6-C| 0.18 30 1.77
= . . — . f
19-B| 0.38 a1 0.43 9B-1| 33.02 83.25 83.25 surface
2 0.26 32 0.24
o5 0.41 33 0.78 9B-2 | 24.55 65.15 — 65.15 10 cm
20 0.14 34 0.19
- . . . . 20
15 0.98 23 0.92 9B-3 9.04 4.14 0.02 44.12 cm
6-B| 0.20 37 0.71
1 0.27 9B—4 3.98 33.45 0.36 33.09 30cm
0-B| 0.41 42 0.21
- . . . . 0
6-Al 0.14 4 1.33 9B-5 1.55 26.03 2.33 23.70 40 cm
5 .39 .
0.3 50-A| 0.04 9B-6 1.17 31.01 | 24.42 6.59 50 cm
3 0.43
1-B| 0.17
8 0.99 9B-7 — . 43.58 43.29 0.29 bottom

THERBRCMBETHS. & CRABYOBRTFEY A% b BILIEEHEC L > THBRRY
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Table 5. Amino Acid of the Phosphorite Detected by

Two-dimensional Paper Chromatography

No. 30 33 31 19-B 6-C Rf
OorgC (%)| 177 078 043 038 018 | [oenol | n-BuOR

Leucine ++ ++ — — — 0.88 0.74
Valine + ++ + — — 0.75 0.63
Alanine ++ ++ + + - 0.46 0.41
Cystine ++ ++ + + +? 0.15 0.10
Aspartic Acid +++ +++ +++ ++ + 0.12 0.20
Glutamic Acid +++ +++ +++ +++ +? 0.21 0.25
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5. Aspartic acid, 6. Cystine, 7. ?,

Fig. 3 Two-dimensional Paper chromatogram of Amino acid
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BEACHEHEL LT, 7=/—n, K (75:25) AV 2KRTREL n-7 %/ — 0, HEEE, K
(60 : 20 : 20) DRFAKIZFTEER (20°~25°C) WA T2 R TEBE® T - 1.
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Table 6. Amino Acid of the Phosphorite Detected by
Two-Dimensinal Thin Layer Chromatography

No. 30 31 33 19-B 0-B 6-C
Amino Acid
Aspartic Acid ++++ +++ +++ +++ ++ ++
Glutamic Acid ++++ 4+ ++ ++++ 4+ -9
Alanine ++++ +++ A+ A+ A+ ++
Valine ++++ +++ o+ A+ +++ ++
Leucine ++++ A+ H++ +++ 4+
Arginine ++ ++ ++ ++ ++ +
Cystine ++ + + ++ — —
Proline ++ ++ + ++ ++ +
Phenyl-alanine + ++ + + ++ +
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1. Phenyl-Alanine, 2. Leucine, 3. Valine, 4. Gultamic acid, 5. Alanine,
6. Aspartic acid, 7. Proline, 8. Arginine, 9. Cystine
Fig. 4 Two-dimensional Thin-layer Chromatogram of Amino acid.
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