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The preparation and homogeneity study of riverbed sediments for trace/ultra trace elements analysis
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Kenji Nishina and Yasuji Murayama
Abstract

Through the geochemical analysis of riverbed sedime nt, we examined the homogeneity of these samples that were
collected from various sedimentary conditions. There have been collected from the upper and middle area in drainage
basin of Toyohiragawa River. From the each area, we picked up five samplks that de posited on the points, for
example, on a point bar, under the dead water of dam site, on riparian forest bed and etc. The se samples were analyzed
by ICP-MS after wet degradation. Although there are many variations in color, partick size and property of magnetic
susce ptibility, the geochem ical property of fraction under 31 ym are similar © each other. The similarity is pre sumed
to be due to fine fraction ported as suspension particle. But, two samples that had been under a strong flow condition
and that lay in subsurface horizon had unique geochemical properties that the one had high heavy mineral contents,

the other had high re ar e arth elements contents.
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Fig.2  Schematic distribution of sampling point in river sections.
A upstream area, B: middle stream area. p: plane scheme, s: sectional view, Al: littoral shelf, AZ: mid point of
bar, A3: riparian forest, A4: foot of submergent bar, A5: under the dead water, B1:edge of the ordinary water, B2:
low flood water (dry-up) cannel bed, B3: riparian forest bed, B4: inner bank deposit, B5: gap of the revemment
blocks, arrow s in plane view : downstream direction, solid line: normal or ordinal water line, dashed line: low level
water line, dashed-dottedline:low flood water line
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Table 1 Characteristics of sampling points and samples for analysis.

sample number sampling site sampling point

sediment type sanpling date

Al upper stream base of spar above the water coarse sand Oct—07
A2 upper stream middle point of bar medium sand Oct—07
A3 upper stream riparian forest bed fine sand Oct—07
A4 upper stream foot of submergent bar very fine sand Oct—07
Ab upper stream under the dead water very fine sand Nov—07
Bl middle stream ordinary water line fine sand Jun—07
B2 middle stream dry—up channel bed silt Jun-07
B3 middle stream riparian forest bed very coarse sand Jun-07
B4 middle stream inner bank deposit fine sand Jun-07
B5 middle stream gap between the revetment blocks fine sand Nov-07

323 ICP-MS HlIESM
Table 2 Operation conditions of ICP-MS.

Plasma incident powe 1350 W
Sampling depth 6.8 mm
Cooling gas flow 15 1/mim
Auxiliary gas flow 1.0 1/mim
Nebulizer gas flow 1.18  1/mim
Sample uptake rate 0.18 rps
Sample chamber temp. 2 C

Nebulizer type Babington
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Fig.3 Result of particle analysis and magnetic susceptibility measurement.
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Table 3 List of measured elements, mass number, limit of quantification (LOQ) and analytical results of GSJ standard
sample ‘JSd3’ comparing with recommended value (Imaiet al.,1996) .

element m/z LOQ (/1) LOQ# ( ppm ) recommended value (ppm) this study (ppm)
! average SD average (n=2) range

Li 7 3.17 1.59 151 15 132 6
Cr 53 0.42 0.21 35.3 2.3 30.6 1.8
Co 59 0.14 0.07 12.7 0.9 10.3 0.8
Ni 60 0.11 0.06 19.6 0.5 15.7 0.9
Cu 63 0.79 0.40 426 10 409 62
Zn 66 1.53 0.77 136 3 114 5
Sr 88 0.89 0.45 58.7 2.3 52.7 3.2
Y 89 0.24 0.12 14.9 4.3 9.9 0.4
Cd 111 0.04 0.02 1.045T K 0.793 0.046
Ce 140 0.30 0.15 42.0 3.5 37.0 2.2
Nd 146 0.11 0.06 15.7 0.7 14.3 0.7
Sm 147 0.04 0.02 3.26 0.2 2.80 0.16
Eu 153 0.02 0.01 0.686 0.024 0.613 0.042
Gd 157 0.08 0.04 2.63T 0.60 2.53 0.13
Tb 158 0.02 0.01 0.368 0.047 0.359 0.026
Dy 163 0.07 0.04 2.22 0.25 2.03 0.16
Ho 165 0.03 0.02 0.443F 0.055 0.400 0.040
Er 167 0.03 0.02 1.07 0.27 1.13 0.10
Tm 169 0.01 0.01 0.155F 0.07skk 0.176 0.021
Yb 173 0.06 0.03 1.40 0.19 1.23 0.27
Lu 175 0.01 0.01 0.196 0.051 0.192 0.039
Tl 205 0.05 0.03 2.067 *ok 1.80 0.10
Pb 208 0.41 0.21 82.1 4.0 67.9 4.1

* equivalent amount in 0.2 g sample, **: n=1, %¥*: n=2 (range), T: preferable value.
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Table 4 Concentrtion of elements” (ym- g*) and statistics value.

Al A2 A3 A4 Ab Bl B2 B3 B4 B5
Li 14.7 17.0 20.0 17.8 19.7 28.2 29.0 35.0 35.4 42.0
Cr 18.7 43.6 22.3 20.4 25.2 55.5 49.1 72.9 47.5 65.8
Co 20.3 35.0 21.8 14.5 16.1 16.6 15.2 16.7 17.0 15.2
Ni 7.3 20.6 8.2 8.5 8.3 24.3 22.1 35.0 22.2 26.7
Cu 33.6 44.0 34.0 26.2 22.7 33.5 31.7 44.7 39.3 42.4
7Zn 147 167 149 146 168 231 253 208 287 158
Sr 122 108 107 121 135 158 146 150 140 136
Y 17.0 16.5 16.5 15.7 17.1 17.4 18.2 19.2 21.4 18.0
Cd 0.442 0.925 0.352 0.558 0.442 0.621 0.728 0.515 0.486 0.300
Ce 28.5 32.3 29.6 25.5 27.1 33.1 32.2 32.9 34.5 33.6
Nd 13.9 13.3 14.0 12.4 13.3 15.4 15.4 16.0 16.7 15.6
Sm 3.33 3.15 3.27 2.94 3.16 3.49 3.50 3.59 3.85 3.46
Eu 0.90 0.85 0.86 0.78 0.80 0.90 0.91 0.90 0.96 0.85
Gd 3.53 3.35 3.01 3.07 3.33 3.6 3.67 3.78 4.14 3.508
Th 0.52 0.53 0.53 0.48 0.51 0.54 0.56 0.58 0.64 0.54
Dy 3.42 3.48 3.29 3.06 3.26 3.38 3.68 3.71 4.37 3.52
Ho 0.75 0.74 0.71 0.69 0.69 0.70 0.75 0.77 0.86 0.74
Er 2.18 2.16 2.11 1.86 2.02 2.04 2.17 2.27 2.51 2.12
Tm 0.32 0.34 0.30 0.29 0.31 0.31 0.33 0.33 0.38 0.32
Yb 2.10 2.11 2.05 1.98 2.07 1.94 2.13 2.16 2.42 2.08
Lu 0.316 0.324 0.312 0.316 0.319 0.309 0.335 0.341 0.383 0.323
Tl 0.392 0.518 0.520 0.413 0.361 0.575 0.570 0.466 0.580 0.422
Pb 69.3 92.0 69.3 46.5 46.9 54.1 49.7 41.8 54.1 30.6
ELHF*‘ HAKEEDOILE
Table 5 Basic statistics of each group.
group A group B
average SD CV (%) average SD CV (%)
Li 17.8 2.2 12 33.9 5.6 17
Cr 26.0 10.1 39 58.2 10.9 19
Co 21.5 8.1 38 16.1 0.9 5
Ni 10.6 5.6 53 26.1 5.3 20
Cu 32.1 8.2 26 38.3 5.6 15
Zn 155.3 11.1 7 227.2 48.6 21
Sr 118.6 11.5 10 146.0 8.8 6
Y 16.6 0.5 3 18.8 1.6 8
Cd 0.544 0.225 41 0.530 0.160 30
Ce 28.6 2.6 9 33.3 0.9 3
Nd 13.36 0.65 5 15.83 0.53 3
Sm 3.17 0.15 5 3.58 0.16 4
Eu 0.84 0.05 5 0.90 0.04 4
Gd 3.36 0.19 6 3.75 0.24 6
Th 0.52 0.02 4 0.57 0.04 7
Dy 3.30 0.16 5 3.7 0.4 10
Ho 0.72 0.03 4 0.76 0.06 8
Er 2.06 0.13 6 2.23 0.18 8
Tm 0.31 0.02 6 0.34 0.03 8
Yb 2.06 0.05 2 2.14 0.18 8
Lu 0.317 0.004 1 0.34 0.03 8
Tl 0.441 0.073 17 0.52 0.07 14
Pb 64.8 19.0 29 46.1 10.0 22
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Table 6 Result of component analysis. gothic bold type:

absolute value is larger than 0.2.

characteristic vector

PC1 PC2 PC3 pPC4  PC5h

L 020 -028 -0.11 0.19 0.0
Cr 0.18 -0.19 -038 0.15 0.15
Co -0.03 046 -025 0.17 0.0l
Ni 0.19 -0.14 -038 0.11 0.20
Cu 0.16 0.13 -032 045 -0.06
7n 022 -0.02 0.00 -045 0.11
Sr 0.14 -035 -0.11 -032 0.08
% 026 -0.05 0.15 0.01 0.11
cd 0.00 028 -036 -039 046
Ce 023 0.02 -029 0.07 -0.15
Nd 025 -0.15 -0.06 0.00 -0.22
Sm 026 -0.07 0.03 -0.03 -0.24
Eu 023 0.09 0.02 -0.15 -0.38
Gd 026 0.0l 0.10 0.00 -022
Tb 026 0.06 0.06 0.00 -0.03
Dy 026 0.09 0.12 -0.01 0.09
Ho 024 0.14 020 0.08 0.07
Er 024 0.16 0.13 0.11 -0.08
Tm 024 0.19 0.08 0.06 024
Yb 021 0.17 029 0.11 023
Lu 0.23 0.09 023 -0.01 035
Tl 0.16 0.14 -022 -042 -028
Pb -0.05 049 -0.10 -0.08 -0.21

Proportion o1 16 0.10 006 0.04

of Variance

Cumulative o o1 677 088 094 097

Proportion

principal component score

PC1 PC2 PC3 PC4  PC5H

Al -1.87  1.18 1.49  0.50 -0.93
A2 -1.16  4.09 -2.27  0.50 0.81
A3 -2.30  1.07 0.57  0.43 -1.66
A4 -5.51 -0.86 0.74 -0.44 1.01
A5 -3.42 -1.03 1.59 -0.26  0.83
B1 0.25 -149 -2.06 -1.75 -0.98
B2 1.93 -0.39 -0.43 -1.79  0.26
B3 3.41 -1.33 -1.02 1.00  0.46
B4 7.63 1.22 2.18 -0.34  0.27
B5 1.04 -2.45 -0.79 2.16  -0.09
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