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Abstract: Objective: A method for rapid digestion and simultaneous detection of rare earth elements in Pine pollen
was established. Methods: Rare earth elements in Pine pollen were digested by microwave digestion system and deter-
mined by ICP-MS. In was used as the internal standard. Result: The method was simple, rapid, accurate and highly
sensitive. The correlative coefficient of the calibration curves was over 0.9990, the recovery factor was from 90.1% to

108.1% and the relative standard was from 0.9% to 8.6% for all the analyzed elements. Conclusions: The rare earth
elements in Pine pollen can be simultaneously determined by ICP-MS.
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Table 1. The detection limit, quantitative limit and precision of the
analysis method

R 1L SAENRLR. ERRERERE

EE WHRQGe)  EEMR(100) e P
(ngke) (ngkg) WEME popos)
(ng/kg)
Sc 45 0.06 0.2 140.41 3.0
Y 89 0.03 0.1 33.50 6.2
La 139 0.03 0.1 4261 6.7
Ce 140 0.02 0.07 85.36 35
Pr 141 0.02 0.07 16.07 12
Nd 146 0.04 0.13 52.93 0.9
Sm 147 0.06 0.2 15.10 8.6
Eu 153 0.01 0.03 15.50 2.0
Gd 157 0.05 0.17 16.77 5.6
Tb 159 0.01 0.03 3127 45
Dy 163 0.02 0.07 15.13 2.7
Ho 164 0.01 0.03 11.83 2.7
Er 166 0.01 0.03 13.63 59
Tm 169 0.005 0.02 10.47 1.0
Yb 172 0.004 0.01 1637 33
Lu 175 0.01 0.03 8.10 5.4
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Table 2. The labeled recovery of the analysis method

R 2. SRR ARE

F i AS- & (ng/mL)

P pIDN DRI m
(ng/mL) 1 2 3 Tyl (ng/mL) (%)
Sc 10 7.41 6.89 6.7 7.02 16.1 94.6
Y 10 1.52 1.67 1.83 1.67 123 105.4
La 10 2.06 2.35 1.98 2.13 12.9 106.3
Ce 10 432 4.43 4.06 4.27 15.1 105.8
Pr 10 0.79 0.81 0.81 0.80 9.9 91.7
Nd 10 2.69 2.61 2.64 2.65 13.6 107.5
Sm 10 0.76 0.83 0.67 0.75 9.7 90.2
Eu 10 0.78 0.79 0.75 0.77 10.3 95.6
Gd 10 0.83 0.90 0.78 0.84 9.8 90.4
Tb 10 1.59 1.64 1.46 1.56 12.5 108.1
Dy 10 0.74 0.79 0.74 0.76 9.7 90.1
Ho 10 0.59 0.61 0.57 0.59 11.3 106.7
Er 10 0.69 0.72 0.62 0.68 9.8 91.8
Tm 10 0.53 0.52 0.51 0.52 10 95.1
Yb 10 0.76 0.85 0.83 0.82 10.2 94.3
Lu 10 0.41 0.43 0.37 0.40 9.9 95.2
4. I©Ng
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