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Evaluation of Rare Earth Elements(REEs) in
Atmospheric Fine Particles in Seoul, Korea

Climate and Air Quality Research Team

Jung-hoon Uhm, Yoon-mi Shin, Chan-koo Park and Soo-mi Eo

Abstract

Sixteen REEs(Rare Earth Elements) were analyzed for PMjo and PM,s samples in
Seoul. The REE concentrations in the atmosphere over Seoul were compared with the
data from Beijing and Inner Mongolia. The amounts of Ce, La, Nd and Y were higher
than that of the other elements. The total amount of REEs was about 80 times less
than that in Bayan Obo, in Inner Mongolia, China. The order of concentration of REEs
in PMjp was the same as those in Bayan Obo and Beijing(in China, for total suspended
solids). As for the ratio of PMjo and PM,s, at the same sampling site and time, the
mass of the sampled particulate of PM,o was about 2 times higher than that of PMs.
The increased amounts of Ce and La were the same as well, while the amounts of Nd

and Y were 10 times higher than those of PMys.
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Fig. 1. Sampling Site of PM10 & PM2.5.
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Table 1. REEs concentrations(ng/mS) in atmospheric particles in Seoul, Korea
PM10 PM2.5
Average Stapda‘ird Maximum  Minimum Average Stapdz.ird Maximum Minimum
deviation deviation
Sc 0.032 0.014 0.068 0.015 0.011 0.006 0.027 N.D
Y 0.089 0.046 0.184 0.034 0.051 0.051 0.539 0.002
La 0.183 0.092 0.433 0.085 0.145 0.094 0.900 0.012
Ce 0.323 0.162 0.770 0.146 0.165 0.097 1.150 0.018
Pr 0.035 0.017 0.083 0.017 0.010 0.005 0.021 0.001
Nd 0.130 0.062 0.307 0.062 0.031 0.016 0.066 0.005
Sm 0.022 0.010 0.052 0.010 0.006 0.003 0.013 0.001
Eu 0.006 0.002 0.012 0.002 0.001 0.0005 0.003 N.D
Gd 0.019 0.009 0.043 0.009 0.004 0.002 0.011 0.001
Tb 0.003 0.001 0.006 0.001 0.001 0.001 0.003 N.D
Dy 0.014 0.006 0.032 0.006 0.004 0.002 0.009 0.001
Ho 0.003 0.001 0.006 0.001 0.001 0.001 0.003 N.D
Er 0.007 0.003 0.016 0.003 0.002 0.001 0.006 N.D
Tm 0.001 0.0005 0.002 N.DV 0.001 0.001 0.002 N.D
Yb 0.007 0.003 0.015 0.003 0.002 0.001 0.004 N.D
Lu 0.001 0.0004 0.002 N.D 0.001 0.0003 0.001 N.D
1) N.D : Non Detected
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Fig. 2. Comparison of each REEs composition for PM10 & PM2.5.
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Table 2. The industrial usage and abundance ratio at earth-crust for some REEs(11, 12)

Atomic Abundance ratio
number Element Symbol Use at earth-crust
91 Seandium e A.erospace framework,AnghflntensYLy street lamps, 0.0025

High performance equipment

37 Yttrium Y TV sets, Cancer treatment drugs, Enhances of alloys 0.0031

57 Lanthanum La Camera lenses, Battery-electrodes, Hydrogen Storage 0.0032

58 Cerium Ce Catalytic converters, Colored Glass, Steel production 0.0046

59 Praseodymium Pr Super-strong magnets, Welding goggles, Lasers 0.00095

. Extremely strong permanent magnets, Microphones,

60 Neodymium Nd Electricmotors of hybrid automobiles, Laser 0.0038
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Table 3. The comparison of PM10 & PM2.5 at Gwang-jin sampling site

(unit : ng/m3)

PM10

PM2.5

Particulate conc.

11,139~20,531

6,072~8,416

Average Standard deviation Average Standard deviation

Sc 0.027 0.010 0.005 0.002

Y 0.065 0.028 0.005 0.002

La 0.148 0.055 0.096 0.134

Ce 0.264 0.103 0.123 0.161

Pr 0.030 0.011 0.003 0.001

Nd 0.109 0.041 0.010 0.004

Sm 0.019 0.008 0.002 0.001

Eu 0.005 0.002 0.001 0.000

Gd 0.016 0.006 0.002 0.001

Tb 0.002 0.001 N.D -

Dy 0.012 0.005 0.001 0.000

Ho 0.002 0.001 N.D -

Er 0.006 0.002 0.001 0.000

Tm 0.001 0.000 N.D -

Yb 0.006 0.002 0.001 -

Lu 0.001 0.000 N.D -
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