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Table 1 Detection limit of the method

o o H PR/ (pg/ed R/ Cug/ed

TR wmme W RS W
Y 0.011 0.064 Tb 0.002 0.010
La 0.010 0.048 Dy 0.004 0.015
Ce 0.024 0.88 Ho 0.004 0.012
Pr 0.006 0.018 Er 0.005 0.015
Nd 0.010 0.067 Tm 0.003 0.012
Sm 0.007 0.012 Yb 0.005 0.016
Eu 0.005 0.014 Lu 0.003 0.012
Gd 0.006 0.015
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Table 2 Precision and accuracy tests of the two methods

GBW07295 GBWO07313 GBWO07315
TE M %M«a T et %M«ﬁ T el %M«ﬁ ‘ Hﬂﬁ)ﬁikﬁ
) E[E RSD  JEf RSD ng/g) EME RSD  JiEfH RSD ) WsEfd RSD  MsEfi RSD
/Cuglg) 1% /Cuglg) 1% /Cpglg) 1% /Cuglg) 1% /Cpglg) 1% /Cuglg) 1%
Y 133 1372 32 140.3 3.0 104.0 1062 3.8 109.5 4.7 98.0 97.2 2.9 99.8 2.9
La 184 182.7 2.8 189.9 4.9 67.8 70.5 2.0 68.9 5.8 62.0 60.2 32 62.2 1.7
Ce 620 608 3.7 622 5.3 92.0 94.2 2.4 95.0 2.0 82.0 80.4 1.2 80.0 1.0
Pr 49 48.0 4.1 49.8 3.2 20.1 20.8 1.7 20.2 2.9 17.0 17.4 2.1 17.2 1.1

Nd 198 202 0.8 213 12 91.8 91.5

Sm 46 48.6 1.6 475 3.1 21.5 21.6
Eu 11 11.6 3.7 10.2 22 5.3 5.31
Gd 48 47.0 3.6 48.5 3.7 22.0 21.1
Tb 7.6 8.05 3.0 7.87 42 3.4 3.53
Dy 42 41.1 1.7 41.8 2.8 19.9 19.1
Ho 8.2 8.32 2.7 8.60 3.4 43 4.22
Er 21 23.1 1.2 21.2 2.9 11.0 11.2
Tm 3.1 3.12 1.6 3.07 3.8 1.5 1.61
Yb 20 19.2 1.1 20.7 2.8 9.8 10.2

Lu 29 3.01 32 2.87 3.4 1.5 1.55

1.7 91.8 1.2 75.0 76.6 2.1 76.4 1.4
22 21.9 1.4 18.0 18.4 1.8 18.1 2.2
1.8 5.37 1.2 4.5 4.57 2.5 4.43 33
3.6 21.9 1.8 18.0 18.4 2.8 18.1 4.8
3.7 3.65 2.3 3.1 3.06 2.6 2.99 3.3
1.5 20.2 0.8 17.0 17.4 2.0 17.3 1.7

1.9 425 1.7 3.6 3.70 1.9 3.67 1.5
2.0 113 1.0 9.8 9.88 1.1 10.0 3.9
2.1 1.61 2.8 1.4 1.41 1.8 1.44 1.5
1.6 10.1 1.0 8.9 8.95 1.3 8.98 1.9
4.8 1.53 3.8 1.3 1.34 4.0 1.39 33
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Table 3 Comparison of test results of rare-earth-rich sediments

M-1 M-2 M-3
TUF yEBER RSD  WURNE( RSD  EUANE(T RSD WURNE(N RSD UANE( RSD WUEWME( RSD
/Cug/g) % /Cug/g) % /Cug/g) /% /Cug/g) % /Cug/g) /% /Cug/g) /%
Y 170 2.33 174 4.60 529 115 521 1.20 743 0.71 754 1.22
La 117 1.69 114 4.65 244 2.24 241 2.68 351 2.10 353 0.67
Ce 226 1.80 226 5.05 122 2.84 112 1.21 130 1.30 138 457
Pr 325 1.27 30.9 455 50.6 1.84 525 1.63 74.4 1.22 75.9 0.70
Nd 142 1.92 138 4.84 236 1.78 240 1.24 343 1.29 350 0.70
Sm 325 1.84 32.0 2.50 50.6 0.89 50.8 1.73 73.7 1.01 73.3 0.58
Eu 8.06 2.53 7.96 235 13.73 L11 13.8 1.44 19.5 1.07 20.0 0.75
Gd 326 3.44 335 3.27 61.1 L13 62.5 2.84 88.1 0.97 89.2 0.51
Tb 5.47 4.04 535 2.85 10.32 1.01 10.2 1.92 145 0.98 14.8 1.22
Dy 29.4 1.61 31.17 225 64.9 0.73 65.1 0.67 93.0 L13 93.7 0.51
Ho 6.28 1.39 6.37 1.04 15.39 0.61 15.0 1.24 224 0.95 215 0.52
Er 16.8 127 16.7 123 429 0.76 423 1.29 62.4 132 61.0 0.46
Tm 2.34 1.41 2.38 0.93 6.03 0.62 6.10 1.07 8.7 1.40 8.68 1.02
Yb 14.4 0.98 14.5 2.04 37.8 0.63 38.5 1.45 55.0 137 54.1 L13
Lu 2.17 1.52 222 0.73 5.84 0.87 5.95 0.84 8.5 1.36 8.42 0.47
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On pretreatment method for the determination of rare earth elements in deep sea

REY-rich sediments by inductively coupled plasma-mass spectrometry

.1 . 1 . 1 L2 L1*
XIN Wencai , ZHU Zhigang , SONG Xiaoyun , ZHU Aimei , ZHANG Daolai
(1 Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266237, China;
2 First Institute of Oceanography, Ministry of Mineral Resources, Qingdao 266061, China)

Abstract: The REY (Rare Earth Element and Yttrium) rich sediments from deep sea is a new potential seabed
mineral resource and the REY element occurrence and the significance of provenance indication have become a
research hotspot. In this study, we compared two pretreatment methods: sealed acid dissolution and sodium perox-
ide alkali fusion, for the determination of rare earth elements by inductively coupled plasma mass spectrometry
(ICP-MS).'"

results of the two methods are consistent with the certified values and the standard deviations of them fall within

In and "*'Re were used as internal isotopes to complement matrix effect and correct signal drift. The

6%. Three samples of deep sea REY-rich sediments were pretreated by the two methods, and the REE test results
are in good agreement. Therefore, the sealed acid dissolution was proved more suitable for treating a large batch
of deep-sea REY -rich sediment samples due to the lower detection limit, smaller matrix effect, and simpler analys-
is procedure than those of the second method.

Key words: REY-rich sediment; sealed acid dissolution; sodium peroxide alkali fusion; inductively coupled

plasma mass spectrometry; rare earth elements
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