Behavior of trace elements in a polluted river water

Takashi Nishimura

Summary

Behavior of trace elements in a colored polluted river water was studied. From the upper stream to the down stream,
the behavior of trace elements in total concentration were observed for three types.

Type 1-B,As,Se,Mo,U:Total concentration was increasing.

Type 2-Al,Mn,Fe,Zn,Pb:Total concentration was decreasing.

Type 3-Cr,Cu,Sh:Total concentration was almost fixed.

The behavior of the elements on soluble components in Type 1 and Type 3 were smilar to that of the total
concentration ,respectively. The classification of the Type 1-3 was related to the ratio of soluble components in total.

Water Analysis Section, Environmental Pollution Control Center, Osaka Prefecture
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Table 1-1 Operational conditions for ICP-MS
ICP-MS Agilent 7500(YOKOGAWA)
RF power 1400W
RF matching 1.75V
Carrier gas flow 1.18L/min(Ar)
Sampling depth 8.2mm
Time for integral calculus | 0.1-4.0s/point
Table 1-2 Internal standards and determined e ements
determined elements B Al Cr Mn Fe Ni Cu Zn As Se Mo Cd Sh Pb U
(mass number) 11 27 52 55 56 60 65 66 75 82 95 111 121 208 238
internal standards Be Co Co Co Co Co In Y Y Te Y In In Tl Tl
(mass number) 9 59 59 59 59 59 115 89 89 125 89 115 115 205 205
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Table 3-1 Determined value of Type 1
g a/L
sampling point B As Se Mo U
a-am 57 1.2 <0.14 | 2.2 0.27
a-pm 97 1.5 0.54 4.5 0.33
f-am 2800 6.3 36 7.8 1.9
f-pm 2100 5.0 25 6.1 1.4 80 100%




Table 4 Ratio of soluble components in total concentration of 15 traceelements

Sampling point* B Al Cr Mn Fe Ni Cu Zn As Se Mo Cd Sb Pb U
a-am 100 13 23 93 6.1 0 100 98 67 - 100 0 100 11 80
a-pm 100 36 34 81 4.3 55 35 60 55 100 86 0 79 5.2 67
b-am 100 10 49 90 7.3 - 100 | 100 73 30 100 0 86 12 89
b-pm 100 10 24 53 7.2 - 45 19 78 100 ] 100 0 60 9.5 80
c-am 100 17 58 98 8.6 - 94 100 98 100 | 100 - 72 14 93
c-pm 100 24 44 93 2.2 - 37 90 81 100 99 - 97 14 94
d-am 100 6.9 56 84 10 0 55 100 80 89 91 - 70 15 89
d-pm 99 6.8 53 87 5.5 - 57 100 84 99 92 - 85 1.0 87
e-am 93 7.7 56 79 10 72 46 100 86 90 91 72 75 100 91
e-pm 100 17 49 93 8.4 96 100 | 100 92 100 98 - 98 12 90
f-am 100 10 90 100 30 0 100 | 100 98 100 93 - 92 19 89
f-pm 94 15 53 84 15 - 47 100 90 92 91 0 93 21 93

min 93 6.8 23 53 2.2 0 35 19 55 30 86 0 60 1.0 67
max 100 36 90 100 30 96 100 | 100 98 100 | 100 72 100 100 94
average 98 14 49 86 9.5 37 68 88 81 83 95 18 83 19 86

* 'a-f' means sampling points
*am"pm' means sampling time
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