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 � �  � � � 

Co 228 289 318 280 431 78 

Ni 22.5 40.6 27.1 43.2 186 14.9 

As 1086 442 644 155 10.5 1699 

Th 0.214 1.52 — — — — 

Y 3.58 0.704 0.219 0.161 0.067 0.508 

Zr 7.82 3.72 0.368 0.122 0.266 0.279 

Nb 2.1 1.28 0.087 0.013 0.039 0.019 

Hf 0.209 0.077 0.002 0.023 0.017 0.002 

Ta 0.093 0.072 0.007 0.007 0.004 0.004 

La 1.31 8.08 1.34 2.75 0.043 4.93 

Ce 2.09 13.7 2.49 4.39 0.093 8.4 

Pr 0.24 1.45 0.323 0.433 0.01 0.92 

Nd 0.753 5.34 2.64 1.42 0.035 3.39 

Sm 0.181 0.74 0.195 0.193 — 0.561 

Eu 0.14 0.17 0.021 0.078 — 0.12 

Gd 0.269 0.564 0.115 0.145 — 0.483 

Tb 0.072 0.067 0.014 0.012 0.002 0.043 

Dy 0.501 0.186 0.045 0.02 0.006 0.16 

Ho 0.113 0.032 0.008 0.004 0.001 0.017 

Er 0.368 0.087 0.024 0.015 0.006 0.028 

Tm 0.061 0.014 0.001 0.001 0.001 0.005 

Yb 0.376 0.061 0.014 0.006 0.006 0.013 

Lu 0.059 0.012 0.002 0.002 0.001 0.002 

�REE 6.533 30.503 7.232 9.469 0.204 19.072 

�Ce 0.835 0.894 0.884 0.884 0.875 0.887 

�Eu 1.937 0.775 0.396 0.347 1.37 0.689 

(La/Yb)  2.349 89.303 64.53 5.879 309.005 255.675 

(Gd/Lu)  0.584 6.025 7.371 0.526 9.293 30.957 

Co/Ni 10.133 7.118 11.734 6.481 2.317 5.235 

HFSE 13.802 5.853 0.683 0.326 0.393 0.812 

Hf/Sm 1.155 0.104 0.01 0.119 — 0.004 

Nb/La 1.603 0.158 0.065 0.005 0.907 0.004 

Th/La 0.163 0.188 — — — — 

Y/Ho 31.68 22 27.375 40.25 67 29.882 

Zr/Hf 37.416 48.312 184 5.304 15.647 139.5 

Nb/Ta 22.581 17.778 12.429 1.857 9.75 4.75 
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�REE ���� 7.23~30.50 21.95~1201.3 143.59~187.14  83.53~206.38 

 �� 16.57 284.30 156.73 130.54 128.48 

�LREE ���� 7.01~29.48 21.41~1175.8 135.47~175.19  67~195.6 

 �� 16.02 273.50 146.81 122.15 113.35 

�HREE ���� 0.21~1.02 0.54~25.49 5.12~11.95  10.78~17.96 

 �� 0.55 10.81 9.92 8.39 15.13 

LREE/HREE ���� 24.40~45.19 5.16~46.13 14.20~16.68  4.05~18.15 
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�Ce ���� 0.88~0.89 0.87~0.92 0.90~1.02  0.92~1.01 

 �� 0.89 0.90 0.96 0.93 0.95 
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 �� 179.63 178.47 18.25 15.34 12.30 
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 �� 6.42 4.96 6.37 7.16 2.85 

(Gd/Lu)N ���� 6.02~30.96 1.07~74.35 1.40~2.12  1.49~5.48 

 �� 13.41 17.80 1.74 1.88 2.58 
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He/10  3.43�0.25 0.42�0.05 6.41�0.45 4.01�0.29 9.65�0.67 

He/10  2.257 1.294 0.897 0.618 1.756 

Rc/10  0.658 3.08 0.14 0.154 0.182 

Rc/Ra 0.47�0.021 2.2�0.097 0.1�0.003 0.115�0.01 0.126�0.01 

Ar/ Ar 474.6�111.5 462.7�128.2 728.3�37.7 981.8�38.6 1507.5�125.1 

Ar/10  3.36�0.23 1.05�0.081 2.39�0.17 1.08�0.081 2.2�0.16 

Ar*/10  1.26786 0.37922 1.42076 0.75495 1.76857 

Ar/10  0.00708 0.00227 0.00328 0.0011 0.00146 

Ar/ He 0.98 2.5 0.373 0.269 0.228 

F He 2927 1118 11808 22027 39937 

Ar*/ He 0.3697 0.9034 0.2216 0.1883 0.1833 

�� He/% 5.811 27.87 1.093 1.22 1.475 
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