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1. Introduction

As analysis of sediment sasamples has intenslfied, whether for
geochemical studies, sediment-water interactions, or for environmental
control, one realizes more and more that precise (reproducible)
measurements alone are not sufficient for reliable results. The
measurements must also be accurate (close to the "true®™ value) too, since
the results may be the basis upon which economic, environmental,

medical, legal, and/or human health related decislonas are !:gken.u]

Because of the diverse kinds of sediments (river, sea, ocean, lake,
bay, etc.) and the different types of analytes, many reference materials
are required with different matrices, concentration levels and elements,

but only a few exist.{zl Within the frame (objectives) of the Analytical
Quality Control Services (AQCS) Programme of the International Atomic
Bnergy Agency (IAEA) an intercompariszon study on the determination of
inorganic constituents in a lake sediment (SL-3) originating from the
Neusiedlersee in southeastern Austria has been organized during 1986. In

1979 a similar intercomparison[3] had been run, but the scope was limited
to only 24 trace elemenis. This present study had requested information
on 33 specific trace elements with special attention to noble metals. Of
course, both studies had welcomed results on other elements too, and in
both cases data on more than 30 elements were reported.

2. Scope of the study

The participants were reguested to determine as many elements as
possible from among the following 33 elements with special attention to
noble metals: Ag, As, Au, Ba, Br, ¢4, Ce, Co, Cs, Cu, Dy, PFe, Hf, Ir, lLa,
N4, Ni, Os, Pb, P4, Pt, Rb, Re, Rh, Ru, Sb, S¢, Sm, Th, U, V, Tb, and
Zn. The above list of elements was established on the basis of a previous
intercomparison on the determination of trace elements in a lake sediment

sa.mp].e[3 . They were requested to perform at least three but preferably
six independent measurements for each element.

The results listed herein were reported from 45 laboratories in 28
countries. The evaluation was based on 656 laboratory means from 3413
individual determinations. .

1] "AQCS-Analytical Quality Control Services Programme: Intercomparison
Runs, Certified Reference Materials and Reference Materials®,
1987/88, IAEA, Vienna, Austriz (1987)

[2] V. Cheam and A.5.Y. Chau, "Development and Certification of the Pirst
Great Lake Sediment Reference Material for Arsenic, Selenium and
Mercury", Analyst, 109 (1983) 775

3] R. Dybeczynski and O. Suschny, "Pinal Report on the Intercomparison
Run SL-1 for the Determination of Trace Elements in a Lake Sediment
Sample™, IAEA/RL/6%, December 1979, A6pp



3. Description of the material

The lake sediment was collected from Neusiedliersee, located some 80 km
southeast of Vienna, Austria. The material was sampled with a mudpump
directly from the top layer of the sediment and passed through a 1 om
sleve on site.

After decanting the water, the material still contained about 36% of
water. Thus, it was predried in open air for one month followed by
drying at 300°C for 24 hours. After drying, the material was milled to
receive a fraction passing a sieve for grain sizes less than 500 um.
This fraction was sieved with a Tl um sieve. The material that passed
was coded SL-3, to be employed for this intercomparison study. The
remaining material was coded SL-2 for an intercomparison study for the
determination of radionuclides. The material was then homogenized by
mixing in a rotating plastic drum for 38 hours and aliquots of 25 grams
each were transferred to plastic bottles. Pinally, the samples were

irradiated with about 2.5 x 10" Gy using a ¢9Co source to ensure
long-term stability of the material.

The homogeneity of <the material was checked by determining the
concentration of some elements (e.g. Ce, Th, Hf, Ba, Sc¢, Rb, Pe, Co) by
instrumental neutron activation and subsequent gamma spectrometry in ten
sub-samples randomly taken from the bulk sample. It was found that the
results do not Ad4iffer significantly and -that this material c¢ould bdbe
considered homogenecus (at least for a sample welght 2 150 mg).

All results were requested to be reported on a dry-weight basia. It
was recomnended that the water content of this material be determined in
a separate sub-sample by drying at 105°C to a constant weight.

A sieving analysis of SL-3 samples resulted in the following grain
size distribution:

Grain size (um) <
90-125 0
T1-90 1.7
50-T1 28.0
< 50 70.3

4. BEBvaluation of the resulis

The original data reported by the participating laboratories were
edited (converted to the same units and format), before entering in a
computer data file. This data file was processed by a computer program
eapecially assigned for evaluating intercomparison results. Outliers -
observations which deviate significantly from the population of the other
resulta - were detected and rejected for data evaluation if they failed
either one of the following statistical tests at the significance level
of a = 0.05:



1) Dixon's,

2) Grubd's,

3} coefficlent of skewness, and
4) coefficlent of kurtosis.

Some further information can be found in reference [4].

4.1

5.5.1

Explanation of Tables

Data_Tables

The laboratory mean values for a specific element of the
participating laboratories for which at least two laboratory means
were submitted are presented in Tables 1 to 63.

_— e | drw e —

the same throughout the report. This does not correspond to the
sequence of the laboratory in the list of participants given, thus
anonymity 4is secured. If a laboratory presented results using
different analytical techniques for the determination of a specific
element, it was differentimted by a A, B, C etc. after its code
number.

laboratory are represented in the form of a code (a letter and
number). The key to the different analytical techniques 13 given
in Table A.

NO. OF_DETERM.: The number of individual results for a given

— —— o ———

element supplied by the participating laboratory. Results glven in
the form of "less than" have not been considered.

LAB.MEAN: The arithmetic mean computed from the individual results

supplied by the participating laboratory. An asterisk(®) after LAB

- MBAN denotes that the laboratory mean was detected and rejected as

an outlier. Thus, it was not used to compute the overall mean for
this element.

LAB.STANDARD DEV: The absolute and relative standard deviations are

calculated 1f at least three results were reported by the
participating laboratory.

LAB.LOD: The 1limit of detection reported by the laboratories which
results were below quantification, are given at the end of the
other results.

(&)

R. Dybczynski, A. Tugsavul and O. Suschny, Analyst 103 (1978) T33



4.1.2 Summnary of Results Table

Most of the terms used in this table have been defined before.

divided by the sguare root of the number of accepted laboratory
means. Elements for which at least five laboratory means have been
reported are included.

g Sl b A i — a1

of all laboratory means were calculated from the relation

X-t .(S.B.)ysusX+t

0.05 0.05 ° (S.E.)

Description of Figures

A figure was plotted for each element for which at least five
laboratory means were reported. The laboratory means are plotted
by ascending concentration values on the y-axis with their
respective laboratory code number noted along the x-axis.

The respective error bars (standard deviation) are also
shown. The code above the error bar is the laboratory method code,
while the value below the error bar is the number of determination.
If a "less than" value was reported an arrow downwards was employed
rather than the numerical value. The mean value and the 95%
confldence interval for all the accepted laboratory means is listed
in the Pigure caption when appropriate. The 95% confidence
interval 4is also shown on the graph as dotted 1lines for ease.
Outliers that were detected and rejected for the data evaluation
are shown as solid points. PFinally, any data point which is not
shown on the graph {(off scale) is noted respectively.

In some cases where +three or more different analytical
technigues were employed we have included some varisble-width,
notched box plots. In general, the baasic configuration of a box
plot is given in figure A; the width is related to the number of
data points in that group (the number of laboratory means is noted
in or above each box plot for ease) and the notches give the 95%
confidence interval. More ccm%%eite information on these box plots

can be found in the literature. .

61

R. McGill, J.W. Tukey and W.A. Larsew, "Variation of Box Plots",
The American Statistician, 32 (1978) 12



Figure A

Configuration of a Variable-Width, Notched Box Plot;
the width increases with the number of determinations.
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Criteria for recommended values and their confidence interval

Please note that these criteria are especially designed for

this report and do not apply for general consideration.

The mean values of the overall data excluding the outliers are

considered as the recommended values for Class A (high confidence)

when:

1)
2)

3)
a)

1)
2)

3)

%)

-
-

there were ten or more laboratory means;
the accepted laboratory means include at least two different
analytical techniques and do not differ significantly;

the percentage of outliers are less than 20%;

the overall standard deviation is less than 2.5 times the
average standard deviation of the accepted laboratory means
{those that were zero are not considered).

Por Clasa B (lower confidence) when:

there are five to nine accepted laboratory means;

the accepted laboratory means include only one analytical
technique;

the percentage of outliers are less than 30%;

the overall standard deviation is less than 3.5 times the
average standard deviation of the accepted laboratory means.

The confidence interval asasigned is the 95% significance confidence
limits when at least T0% of the accepted ladboratory means with
their respective error bars fall within this interval. Otherwise
the confidence interval is widened by a factor of 1.2 (20%).



5.  Results

Even though data on more than 60 elements were reported (31
elements with five or meore laboratory means), only 27 elements are
assigned recommended values and confidence intervals according to the
previously described criteria. All of the class A recommended values for
As, Ce, Bu, Hf, K, La, N4, Rb, Sm, Sr, and Th are assigned 95% confidence
interval with the exception of arsenic. 1In the case of arsenic the
confidence interval was opened up by the factor 1.2 (20%) of the 95%
confidence interval to insure that at least 70% of the overall laboratory
means with their respective error bars fall within this interval. In the
case of strontium the box plots show that the emission spectrometry
values are slightly lower than those obtained by other methods, but since
the three analytical techniques (atomic absorption, neutron activation,
and X-ray fluorescence) agree well, it is assigned a high confidence
(claas A) recommended value,

The class B (lower confidence) recommended values are considered
for Al, Br, Ca, Cs, Dy, Lu, Mg, Na, Sb, Sc, Ta, Tb, Ti, U, and Yb. The
mean values for Al, Dy, Mg, Ti, and W are not assigned high confidence
(class A) recommended values because the number of laboratory means
reported (not considering values below the limit of detection) is less
than 10. The elements Cr, Cs, Lu, Sc¢, Ta, Tb, and Yb are determined by
only one analytical technique. The evaluation of reported mean values
for Ta, Tb, U, and Yb resulted in 20-30% outliers, thus they are ranked
as class B recommended values. The elements Br, Lu, Na, Sb, and W with
class B reccmmended values do not meet the class A criteria because the
overall standard deviation is within 2.5 to 3.5 times the standard
deviation of the laboratory means. Yo ensure that 70% of the laboratory
means with their respective error bars for Na and Sb fall within the
assigned confidence interval, the 95% confidence interval was opened up
to a factor 1.2 (20%). :

The other elements not assigned a class A or class B recommended
value fall on one or more of the criteria described above.

There are some jindications that the values for chromium and iron
using atomic absorption and atomic emission spectrometry - where sample
decomposition is required - are much lower <than those obtained by
non-destructive methods such as neutron activation analysias and X-ray
fluorescence spectrometry.
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TABLE A

Codes for the analytical laboratory techniques employed

Method Code

A0
Al
A2
A3
Ay

EO
E)l

F
L
RO
N1
N2
Vo

X0
X1l

Method

Atomic Absorption

Atomic EBmission

Fluorimetry

Laser Fluorescence

Neutron Activation

Yol tammetry

X-ray Fluorescence

-
-

{General; no specification)
{Flame)

(Flamelezs)

{Hydrid generation)

{Cold wvapor)

{General; no specification)
(ICP)

{General; no specification)
{Instrumental)
{Radiochemical)

(General; no specification)
{Radioisotope induced)



TABLE NO. ¢t

RESULTS OF INTERCOMPARISON FOR AG IN  1AEA/SL-3. 1986
UNIT: UG/G
LAB. NMETHOD NO. ME AN STANDARD DEV.
CODE CODE  DETERM.
NO. ABS  REL %
4 AD 6 1.52% 0.0a4 2.7
22 N2 6 0.07 g.02 33.9
27 A2 6 0.15 0.00 0.0
RESULTS BELOW LIMIT OF DETECTION REPORTED BY STHER LABORATORIES
LAB. METHOD LAB.
CODE  CODE LoD
NO.
7 N1 3.00 .
10 E1 0.20
19 AQ 1.00
36 Al 0.50
41 N3 3.20
TABLE NO. 2
RESULTS OF INTERCOMPARISON FOR AL IN  1AEA/SL-3. 1986
UNIT: MG/G
LAB. METHMOD NO.OF ME AN STANDARD DEV.
CODE CODE  DE TERM.
NO. ABS  REL ¥
b Et 4 4. 12+ 0.10 2.3
5 N1 6 2580 3.96 15.3
11 Al 6 24,07 .71 2.9
16 N1 6 25.25 0.37 1.5
31 N1 6 23.83 1.27 s.3
38 Al 6 23.75 0.33 1.4
TABLE NO. 3
RESULTS OF INTERCOMPARISON FOR AS IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO. VE AN STANDARD DEV.
CODE COOE  DETERM.
NO. ABS  REL %
3 N1 6 3.80 0.16 4.3
5 N1 6 3.08 0.42 13.7
7 N1 6 3.a8 0.29 B.a
9 N1 1 3.15
12 A3 6 3.05 0.14 4.5
13 A3 6 2.66 0. 11 4.0
14 N1 6 3.02 0.21 6.9
15 N1 6 3.77 0.23 6.0
H N1 6 3.51 0.06 1.6
17 N1 ® 6 3.60 1.78  49.3
22 N1 [ 3.10 0.17 5.4
24 Nt & 2.79 0.15 5.5
25 A3 4 a.77¢ 0.10 2.0
33 N1 6 3.32 0.37 11,2
34 N1 5 2.38 .22 9.2
36 A3 & 3.33 0.52 1.5
a2a NI 3 3.37 0.12 ER
4% N1 1 3.10

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
CODE CODE LoD
NGO .

8 €1 180.00
10 E1l 20.00
41 N1 3.00
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TABLE NO. &

RESULTS OF INTERCOMPARISON FOR AU IN IAEA/SL-3, 1988
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM,
NO. ABS REL %

3 N1

5 0.11 0.03  31.0
5 N1 3 g.28 0.02 8.6
22 N2 6 0.13 0.02  18.2
24 N1 5 0.04 .01 16.8
28 N1 2 0.08 0.01 17.7
RESULTS BELOW LIMIT OF DETECTION REPQRTED BY OTHER LABORATORIES
LAB. METHOD LAB.
C0be CODE LOD
NO. -
41 N1 0.15
a3 N1 0.05
TABLE NO. 5
RESULTS OF INTERCOMPARISON FOR 8 IN  1AEA/SL-3, 1986
UNET: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE ~ DETERM.
NO. ABS  REL %
10 E 5 12.00 0.71 5.9
TABLE NO. 6
RESULTS OF INTERCOMPARISON FOR BA IN  IAEA/SL-3, 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE  DETERM.
NO . : A8S  REL %
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TABLE NO. 7

RESULTS OF INTERCOMPARISON FOR BR IN 1AEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE cCcooe DETERM.
NO. ABS REL X

3 N1 5 5.03 0.33 6.5
5 N1 6 2.59 0.7 23.6
T N1 6 g9.17 2.65 29.4
9 N1 1 6.36

14 N1 6 5.55 0.47 8.4
15 N1 6 6.88 0.44 6.4
16 N1 7] 5.23 0.05% 1.0
17 N1 6 21.90* 2.00 9.5 .
22 N1 6 4.85 0.14 2.8+
24 N1 ] 5.62 G.29 5.2
28 N1 2 5.00 0.00 0.0
N N1 6 7.37 t.59 8.0
34 N1 5 3.8 0.30 8.4
35 N1 6 4.85 2.19 3.9
42A N1 3 5.07 Q.06 1.1
43 N1 (5] 7.0 0.79 . 11.2
45 N1 1 5.45

RESULTS BELOW LIMIY OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
CODE CODE LQD
ND.

a1 N1 2.00

TABLE NO. 8

RESULTS QF INTERCOMPARISON FOR CA IN TIAEA/SL-3, 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM.
NO. ABS REL %

5 N1 & 287.33* B8.64 3.0
T N1 6 102.32 15.13 14.8
8 EY 6 108.17 2.79 2.6
11 Al 6 114.67 3.56 3.1
16 N1 6 116.67 1.21 1.0
17 N1 & 114.50 1.76 1.5
21 X1 6 106.67 .52 0.5
38 A1 6 113.50 1,87 1.6
39 Al 5 107.00 1.22 1.1
a5 N1 1 116.00
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TABLE NO. 9

RESULTS OF INTERCOMPARISON FOR CD IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. 'METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM.
NO. ABS REL %

4 0.55 G.06 10.5
g N1 1 17.30%

13 A2 6 1.33 0.26 19.4
23 v o 0.77 0.05 6.7
25 A2 4 1.00 0.00 6.0
27 A2 4 0.10 0.00 4.9
29 A2 | 0.39 0.15 38.8
36 A2 & 0.73 0.08 11.1
39 A2 5 1.95% 0.02 1.2
40 A2 3 0.07 0.00 .3

RESULTS BELOW LIMIT OF DETECTION REPORTED BY (OTHER {LABORATORIES

LAB. METHOD LAB.
CODE CODE LOD
NO .
2 AD ¢.10
10 E1 1.00
19 A2 £+20 2,00
44 E1T 1.00

TABLE NO. 10

RESULTS OF INTERCOMPARISON FOR CE IN IAFA/SL~3, 19B6
UNIT: UG/G

LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM.

NO. ABS REL %
3 N1 6 45.45 2.09 4.6
7 N1 6 a4 .48 3.23 7.3

14 N1 S 43.10 - 4.73 11.0

16 N1 6 4A7.15 2.10 4.5
17 Nt 6 42.37 2.98 7.0

22 N1 6 48.17 1.72 3.6

24 N1 6 40.28 1.34 3.3

26 X0 4 49,27 1.15 2.3

a1 N1 6 58.73¢ 6.14 10.4

32 N1 5 45.82 2.59 5.6

34 N1 ) 46.80 4,49 9.6

36 X0 6 32.50¢ 2.74 B.4

41 N1 6 41.13 3.03 7.4

42A N1 3 47 .57 0.47 1.0

428 N1 3 49 .17 1.34 2.7

a5 N1 1 46.70

TABLE NO. 13

RESULTS OF INTERCOMPARISON FOR CL IN IAEA/SL-3. 1986
UNIT: MG/G
LAB. METHOD NQO.QF ME AN STANDARD DEV.

CODE CODE DETERM.
NO . ABS REL %
3 N1 4 0.25 0.03 11.0
S N1 4 0.04 0.0 22.4
9 N1 1 0.27
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IAEA/SL-3, 1986
STANDARD DEV.
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TABLE NO. 13

RESULTS OF INTERCOMPARISON FOR CR IN l1AEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NQ.COF ME AN STANDARD DEV.

CODE CODE DETERM.
NO . ABS REL %

3 N1 6 46.90 7.39 15.8
4 AQD 6 29.77 0.82 2.7
5 N1 6 30.45% 5.35 17.6
7 N1 6 34.67 1.37 3.9
10 E? 5 15.60 Q0.55 3.5
11 A1l 6 17.50 3.79 21.6
15 N1 6 45,33 11.64 25.7
16 N1 6 44 .05 0.74 1.7
17 N1 ;] 34.50 2.76 8.0
2¢ X0 6 26.67 1.2 4.8
22 N1 6 38.00 3.74 9.8
24 N1 6 29.28 0.33 1.1
26 X0 4 37.80 2.14 5.7
23 N1 2 29.25% 0.3% 1.2
29 an 3 45 .13 7.68 17.0
an N1 6 36.60 1.83 5.0
32 N1 5 37.98 0.94 2.5
33 N1 6 31.02 5.42 17.5
3a N1 5 64.60* 9.%3 14.8
35 N1 ] 34.75 1.36 3.9
39 an S 74.06% 0.87 1.2
a0 a2 3 10.80 1.25 11.6
428 N1 3 33.23 1.68 5.1
44 E1 a 27.00 2.65 9.8
a5 N1 1 35.60
TABLE NO. 14
RESULTS OF INTERCOMPARISON FOR CS IN IAEA/SL-3. 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM.
NO. ABS REL %

5 N1 6 1.61 0.12 7.5
7 N1 6 1.57 0.46 29.6
9 N1 1 1.38

14 N1 6 1.5 0.07 4.9
15 N1 6 1.38 0.04 3.0
16 N1 6 .37 0.01 0.6
17 Nt 6 1.32 0.12 8.9
22 N1 & 1.27 0.16 12.9
24 N1 6 1.07 Q.03 3.2
) N1 L 1.97 0.33 16.9
2 Nt 4 1.42 Q.10 6.7
33 Nt 4 1.22 0.18 14.4
34 N1 S 1.64 0.25 15.3
35 N1 6 1.07 0.06 5.7
41 N1 6 1.25 Q.15 11.9
424 N1 3 0.96 0.02 1.8

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
ﬁgDE COCE LOD

36 X0 10.00
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TABLE NO. 18

RESULTS OF INTERCOMPARISON FOR CU IN [AEA/SL~3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODDE DETERM.
NO. ABS REL %

1 E1 4 10.37 0.19 1.8
4 AD 6 6.66 0.21 3.2
] E1 5 19.92¢ 0.20 1.0
B E1 6 12.17 4.36 35.8
10 E1 5 7.20 1.92 26.7
1 A 6 7.28 0.65 8.9
12 Al 6 9.1% 0.2% 2.7
13 At 6 9.27 0.67 7.2,
18 E1 6 7.38 0.08 1.0
19 A1 6 7.00 0.00 g.0
22 N2 6 7.02 0.18 2.6
23 Vo 6 8.68 0.22 2.6
25 al 4 9.40 0.34 3.6
26 X0 4 2.85 0.69 24 .1
27 a2 6 0.14 .00 0.0
29 at 3 1.74 0.46 26.3
30 Al 3 5.16 0.16 an
a4 N 5 20.88* 2.84 13.6
36 Al 5 g9.00 0.00 0.0
a8 Al 6 7.35 0.93 12.7
40 A2 5 6.28 0.29 4.0
44 £ 3 11.83 0.76 6.5

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHCD LAB.
COQDE CODE LOD
NO . :
20 X0 5.00
a1 N1 300.00

TABLE NO. 16

RESULTS OF INTERCOMPARISON FOR OY IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE  CODE DETERM.
NO. ABS REL %

6 6.81 1.26 18.5

16 N1 ] 2.58 0.22 8.7

18 €1 6 1.73 0.05 3.0

26 X0 4 1.69 0.08 4.6

a N1 6 3.10 0.34 11.¢

3% Nt 6 2.18 0.14 6.5

41 N1 6 2.01 0.19 9.7

TABLE NO. 17

RESULTS OF INTERCOMPARISON FOR ER IN IAEA/SL-3, 1986
UNIT: UG/G

LAB. METHOD NO.OF ME AN STANDARD DEV.

DE DETERM,
o @ aBS  REL %

16 N2 3 1.45% 0.26 17.
4 7.

7
26 X0 0.76 0.06 6
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TABLE NO. 20

RESULTS OF INTERCOMPARISON FOR GA IN IAEA/SL-3, 1986
UNIT: UG/G

LAB. METHOD NO.OF ME AN STANDARD DEV.

5895 CODE DETERM. ABS REL %

24 N1 2 5.40 0.00 0.0
RESULTS BELOW LIMIT OF DETECTION REPQORTED 8Y OTHER LABORATORIES

Ahe ER %

NO.

20 X0 10.00

TABLE NO. 21

RESULTS OF INTERCOMPARISON FOR GD IN TAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF NE AN STANDARD DEV.
ETERM.
5895 cooe ° ABS REL %
N2 4 4.27 0.26 6.2
;g X0 4 3.15 0.20 6.3

TABLE NO. 22

RESULTS OF INTERCOMPARISCON FOR HF IN  1AEA/SL-3, 1986

UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM,
NO . ABS REL %
3 N1 6 10.30 0.68 6.6
5 Nt 6 B.17 0.87 10.7
7 N1 6 9.58 0.51 5.3
14 N1 6 9.09 0.47 5.1
15 N1 6 9.50 1.45 15.3
16 NY 6 9.00 0.15 1.7
17 N1 6 10.25 0.36 3.5
18 EN 6 7.03 0.29 4.1
22 N1 6 9.32 0.50 5.4
24 N1 6 7.53 0.17 2.3
3t N1 6 10.20 0.76 7.5
32 N1 5 9.14 0.34 3.7
33 N1 6 6.70 1.62 24.2
34 N1 5 10.62 0.74 7.0
3s N1 & 8.05 0.35 4.4
a1 N1 6 10.56 0.81 7.7
428 Nt 3 9.90 0.50 5.1
a5 N1 1 8.50

TABLE ND. 23

RESULTS OF INTERCOMPARISON FOR HG I8 LAEA/SL-3, 1986

UNIT: NG/G '
LAB. METHOD NO.OF MEAN STANDARD DEV,

CODE CODOE DETERM,
NO. ABS REL %X

2.11 0.75 14.6

.75 0.96 16.7

2A A4 6
2B A3 4
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TABLE NO. 24

RESULTS OF INTERCOMPARISON FOR HO IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CObE CODE DETERM.
NO . ABS REL %
16 N2 4 0.47 0.03 6.1
RESULTS B8ELOwW LIMIT OF DETECTION REPCRTED BY OTHER LAPORATORIES
LAB. METHOD LAB.
CODE <CODE LOD
NQ.
26 X0 0.05 .?
TABLE NO. 25
RESULTS OF INTERCOMPARISON FOR I IN - JAEA/SL-3, 986
UNIT: UG/G
LAB. WNMETHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM.
NO. ABS REL %
3 N1 4 a.47 1.1% 13.6
TABLE NO. 26
RESULTS OF INTERCOMPARISON FOR IN IN [AEA/SL-3. 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD QEV.
CODE CODE DETERM.
NO. ABS REL %
35 N1 6 32.50 1.7 5.3

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
CODE COQOE LOoo
a1 N1 $0.00

TABLE NO. 27

RESULTS OF INTERCOMPARISON FOR K IN IAEA/SL-3, 1986

UNIT: MG/G
LAB. METHOD NO.OF WE AN STANDARD DEV.
CODE COOE DETERM.
NO . ABS REL %
7 N1 5 8.82 1.08 12.2
11 al § 7.04 0.57 8.1
15 N1 6 8.92 0.92 10.3
16 N1 6 9.34 0.51 5.5
17 N 6 9.27 0.31 3.3
24 N1 6 6.84 0.24 3.5
31 N1 6 9.82 0.63 6.4
as N1 6 9.63 0.43 4.5
as At 6 9.00 0.14 1.5
39 Al 6 1.02* 0.03 2.8
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TABLE NO. 28

RESULTS OF INTERCOMPARISON FOR LA IN
UNIT: UG/G
LAB. METHOD NO.OF ME AN
CODE CODE DETERM.
NO.
3 N1 6 30.20¢
S N1 6 26.890
6 El 5 42.20¢*
7 N1t 6 20.98
14 N1 5 23.30
15 N1 6 22.83
16 N1 6 22.33
17 N1 6 24.33
18 E1 6 20.55
22 N1 6 22.62
24 N1 ] 20.30
26 X0 4 20.2%
28 N1 2 31.00
31 N1 6 25.78
32 N1 5 22.54
33 N1 § 23.53
34 N1 5 21.02
36 X0 6 20.00
424 N1 3 22.93
428 N1 3 23.47
43 N1 6 21.78

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.

CODE COOE LOD

NG .

41 Nt 23.00

TABLE NO., 29

RESULTS OF INTERCOMPARISON FOR LI IN
UNIT: UG/G

LAB. METHOD NQ.OF ME AN

CODE  CODE DETERM.

NO.

1 E1 4 14.02
11 Al 6 9.14
19 Al 6 19.00

IAEA/S5L-3, 1986

STANDARD OEV.
"ABS REL %

[ ]
N
]

7o}
3]
~SWoO AN A

[

N
o
. —

b

-

N
;oiu;o.a-n:smm--ia-ohuwu-qmum

~OOB NN ERNOOOE 0RO~
P
]

VNN« AGWWWO

1AEA/SL-3. 1986

STANDARD DEV.

ABS REL %
0.13 0.9
0.68 7.4
0.00 0.0



44 ~

(373Mm

TTHAY TINT  LIN T INDD
DIHA NUIM

DL 86 1e
‘-S40

*ON 30027 "dd1 N
9 £ 1€ EE hi tUeh e 9 h 8l g¢
i 1BC PRSI ST T N W : (=LA TS LRS- ST SRS AT 1 28 L Wt A Jic g€ o
o
. (=]
5 3 g L}
S 9 n
. ; & 0 9 ? S
1 _ - - — _ _ _ - - - - -3 = R - _ Y1 _ W o_ ooy _ - IIW
3 £ i % m Av AV & * ™ IN
T b - - - - - - o - % T IN TN T = N - = N _ - “ - - - - 3
9 H NN ox s
N »
Av N N b=
4 1N 1]
9
N w
+ 3
i =S

T

00°SE

T

So-oh




- 45 -

TABLE NO. 30

RESULTS OF INTERCOMPARISON FOR LU IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM.
NO. ABS REL %
3 N1 6 0.29 0.02 6.1
5 N1 6 0.37 0. 01 3.2
7 N1 6 0.27 0.02 7.1
14 N1 -] 0.24 Q.01 4.6
15 N1 6 0.22 0.04 16.1
6 N1 6 0.30 0.01 4.7
17 Nt 6 0.36 0.04 10.6
22 N1 6 0.25 0.01 5.4
24 N1 6 0.26 ¢.01 5.4
3 N1 6 0.36 0.05 4.0
428 N1 3 0.33 0.01 3.5
43 N1 1 G.32

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
CODE  CoDE LQD
NO.

26 X0 0.50

TABLE NO. 31

RESULTS OF INTERCOMPARISON FOR MG IN IAEA/SL-3, 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANOARD DEV.

D ETERM.
. %P aBs  REL x

1 At g 27.16 0.42 1.5
16 N1 6 27.42 0.55 2.0
3t N3 ) 24.03 0.94 3.9
38 a1 6 29.43 0.71 2.4
19 A1l 5 26.84 0.25 c.9
TABLE NO. 32
RESULTS OF INTERCOMPARISON FOR WMN IN IAEA/SL-3, 1986
UNIT: MG/G

LAB, METHOD NO.OF ME AN TANDARD DEV.
CODE CODE DETERM. ' s Ev
NO. ABS REL %
L Et 5 0.22 .00 2.1
3 N1 5 0.45 0.02 5.4
4 AQ 6 0.25 g.01 5.1
5 N1 6 0.48 0.01 2.9
8 E1 6 0.25 g.0 4.4
10 E1 5 0.39 0.02 4.6
1 Al 6 0.39 0.01 2.2
12 Al 6 0.33 g.01 3.8
16 N1 6 0.44 0.00 0.8
17 N1 6 0.47 0.02 3.7
19 A1l 6 0.41 0.00 0.5
25 Al 4 0.55 0.0 1.0
26 X0 4 0.36 0.01 2.7
29 Al 3 0.69* g.11 15.3
30 Al q 0.43 0.02 4.7
31 N1 6 0.39 0.02 4.3
35 N1 6 0.39 0.01 3.3
a7 Al 3 0.46 0.01 1.1
38 Al 6 0.46 0.01 1.9
39 Al -] 0.26 0.00 0.5
40 Al S 0.43 0.01 1.2
44 E?Y 3 0.38 0.02 4.0
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TABLE NO. 33

RESULTS OF INTERCOMPARISON FOR MO IN IAEA/SL~-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM,
NO. ABS REL %
15 N1 4 1.55¢* 0.77 49.8
16 N1 6 0.86 0.13 14.6
24 NY 6 0.90 0.09 10.3
25 A 4 T.47% 0.10 1.3

RESULTS BELOW LIMIT OF DETECTION REPORTED 8BY OTHER LABORATORIES

LAB. METHOD LAB. -
CODE CODE LOD

NO.

10 g1 2.060

19 A 2.00

TABLE NO. 34

RESULTS OF INTERCOMPARISON FOR NA IN IAEA/SL-3, 1986
UNIT: MG/G
LAB. METHOD NO.QF ME AN STANDARD DEV.
CODE  CCDE DETERM.
NO. ABS REL %
S N1 6 7.90 0.20 2.5
7 N1 & 6.35 0.48 7.6
11 A1 6 6.37 0.3¢ 4.6
15 N1 6 6.20 0.28 4.6
16 N1 6 6.585 0.03 0.8
17 N1 6 7.07 0.02 0.3
22 N1 6 6.48 0.12 1.8
24 N1 6 6.08 0.21 3.5
31 N1 & 7.28 0. 21 2.9
34 N1 g 0.55¢+ 0.04 7.2
3s N1 & 6.05 0.12 2.0
38 -3 6 6.68 0.07 1.0
428 N1 3 0.67¢ 0.00 c.0
a3 N1 6 7.27 0.10 1.4
45 N1 1 6.67
TABLE NO. 35
RESUL TS OF INTERCOMPARISON FOR NB IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.COF ME AN STANDARD DEV.
CQOE - CODE DETERM.
NO. ABS REL %
20 X0 ] T.00 0.00 0.0
RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES
LAB. METHQD LAB.
SSDE CODE L00

10 E1 10.00
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TABLE NGQ. 36

RESULTS OF INTERCOMPARISON FOR ND IN IAEA/SL-3. 18B6
UNIT: UG/G
LAB. METHOO NO.OF ME AN STANDARD DEV.
CObE CODE DETERM.
NO. ABS REL %
3 Nt 6 24.02 2.35 9.8
S N1 6 19.0% 2.01 10.6
7 Nt 6 22 .15 2.84 12.8
14 N1 ] 21.72 2.49 11.5
16 N1 7] 21.57 1.60 7.4
17 N1 6 23.10 2.30 10.0
18 N1 6 25.90 0.13 0.5
22 N1 6 23.10 0.74 3.2
24 N1 6 20.33 t.01 5.0 .-
26 X0 4 20.10 1.7% 8.7
31 Nt 6 19.02 1.0% 5.5
35 N1t 6 32.98* 1.86 5.7
41 N1 7] 23.10 3.12 13.5
428 N1 3 16.67 1.1% 6.9

TABLE NO. 37

RESULTS OF INTERCOMPARISON FOR NI N TAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD ND.OF ME AN ' STANDARD DEV.

CODE CODE DETERM,
NO. ABS REL %

¥ E1 4 7.38 0.25 3.4
4 AQ 6 30.18* C.20 0.7
6 E1 S 11.18 0.28 2.5
10 E1 S 10.60 1.14 10.8
11 A1 8 8.43 0.23 2.7
13 Al 6 16.50 1.64 10.0
15 N1 5 8.80 1.30 14.8
16 N1 6 12.1% 1.40 11.5
18 €1 -] 14.50 0.24 1.6
19 A1 6 7.67 0.52 6.7
20 X0 & 11.50 0.55 . 4.8
23 Vo & 18.82+* 0.22 1.2
24 N1 & 6.95 0.7% 10.8
25 A 4 12.07 0.10 0.8
26 X0 4 9.70 0.59 6.1
27 A2 5 11.08 0.59 5.3
29 A1l 3 8.83 1.37 15.5
30 A1 4 20,00 0.32 1.6
39 at 6 42 .42 1.53 3.6
40 A2 3 12.57 1.29 10.2
42A N1 3 9.73 0.85 5.7
44 E1 3 10.33 1.53 14.8

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
CODE COOE LOD
NO.

7 N1 70.00

TABLE ND. 38

RESULTS OF INTERCOMPARISQON FOR P IN IAEA/SL-3. 1986
UNIT: MG/G
LAB. METHOD NO. MEAN STANDARD DEV.
DETERM.

COoDE
GaoE ABS  REL %

10 E1 5 0.45 0.02 4.1
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TABLE NO. 39

RESULTS OF INTERCOMPARISON FOR P82 IN [AEA/S5L-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF MEAN STANDARD DEV.

CODE CODE DETERM.
NO. ABS REL %

1 4 6.07 0.57 9.4
2 AD 6 8.98 0.38 4.2
4 AD 8 53.43° 2.58 4.8

12 Al 6 8.40 113 13.4

13 A 6 20.00 0.00 0.0

19 At 6 11.83 0.41 3.4

20 X0 6 12.67 1.03 8.2

23 Vo 6 14.23 0.45 3.2

25 Al 4 11.32 0.39 3.8 .-

26 X0 4 13.77 1.84 13.4

29 A1 3 24.70 2.44 9.9

30 Al 3 23.47 1.56 6.7

36 a1 6 12.00 0.00 0.0

39 A1 5 21.26 0.23 1.1

40 A2 5 2.91 0.12 4.3

RESULTS BELOW LIMIT OF DETECTIOMN REPORTED BY OTHER LABORATORIES

LAB., METHOD LAB.
CODE CODE Loo
NO.

8 £1 40.00
10 E1 10.00

TABLE NO. 40

RESULTS OF INTERCOMPARISON FOR PD IN IAEA/SL~3. 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM.
NO. ABS REL %

a1 N1 6 50.50 7.58 15.0

TABLE NO. 41

RESULTS OF INTERCOMPARISON FOR PR IN IAEA/SL-3. 1986
UNIT: UG/G
LAB. METHOD WNO.OF ME AN STANDARD DEV.

COOE COCE DETERM.
NOD . ABS REL %

16 N2 4 $.79 0.24 4.2
26 X0 4 5.31 0.33 6.2
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TABLE NO. 42

RESULTS OF INTERCOMPARISON FOR RB IN LAEA/SL -3, 1986
UNIT: UG/G

LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM,

NO. ABS REL %
3 N1 6 41.62 1.42 3.4
S N1 & 39.00 1.59 4.1
7 N1 6 39.83 4.26 10.7
) N1 1 25.30¢

11 a1 ] 18.40% 1.33 7.2

14 Al 6 35.98 1.97 5.5

5 Al 6 37.00 3.41 9.2

16 N1 6 41.22 1.43 3.5
7 N1 6 42.67 1.851 3.5

20 X0 6 38.50 0.55 1.4

22 N1 6 37.83 1.72 4.6

24 N1 6 32.63 1.22 3.8

26 X0 4 38.25 1.71 4.5

28 N1 2 29.50 3.54 12.0

I N1 6 46 .48 4.00 8.6

32 N1 4 41.17 1.21 2.9

3a N1 5 337.00* 30.54 9.1

35 N1 5 37.60 2.14 5.7

a6 X0 6 44 .17 2.04 4.6

38 Al & 38.57 0.82 2.1

41 N1 6 32.33 4.09 12.7

424 N1 3 40.60 0.78 1.9

45 NY 1 40.10

TABLE NO. 43
RESULTS OF INTERCOMPARISON FOR RE IN IAEA/SL-3, 1986

UNIT: UG/KG
LAB. METHOD NO.OF ME AN ' STANDARD DEV.
CODE CODE DETERM.,
NO. ABS  REL X

22 N2 6 146 .67 8.16 5.6

TABLE NO. 44

RESULTS OF INTERCOMPARISON FOR SB IN  IAEA/SL-3. 1986
UNIT: UG/G
LAB. METHOD NO. ME AN STANDARD DEV.
CODE CODE DE TERM.
NO. ABS REL %
3 N1 6 0.56 0.04 8.0
5 N1 6 0.55 0.08 141
7 N1 5 0.38 0.07 18.5
9 N1 1 0.90
14 N1 6 0.50 0.03 6.0
15 N1 6 0.71 0.06 8.6
16 N1 6 0.55 0.01 1.4
17 N1 6 0.41 0.05 131
22 N1 6 0.49 0.04 8.1
24 N1 6 0.45 0.02 4.1
25 al 4 0.85 0. 06 6.8
28 N1 2 0.55 0.07 12.9
31 N1 6 0.70 0.07 10.4
as N1 6 0.33 0.01 4.5
42a N1 3 D.41 0.04 8.6

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAS. METHOD LAB.

CODE CODE LoD

NO.

10 €1 10.00
.00

3¢ X9 398
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TABLE NO. 45

RESULTS OF INTERCOMPARISON FOR 5C IN IAEA/SL-3, 1986
UNIT: UG/G

LAB. METHOD NO.OQF ME AN STANDARD DEV.

CObE CODE DETERM.

NO . ABS REL %
3 H 6 4.37 0.20 4.5
5 N1 <] 4.39 0.87 19.9
7 N1 8 3.85 0.21 5.4
9 Nt 1 4.80
14 N1 € 4.29 0.32 7.5
15 N1 6 3.92 0.15 3.8
16 N1 6 4.12 0.02 0.5
17 NI 6 4.55 0.05 1.1

22 Nt 6 3.80 0.0% 1.3

24 N1 6 3.88 0.27 6.8

28 N1 -2 2.70 0.07 2.6

31 N1 6 4,25 0.17 4.1

32 N1 ] 3.96 0.09 2.3

33 N1 6 3.27 0.12 3.6

34 N1 5 2.82 0.25 8.8

35 N1t & 3.68 0.15 4.0

41 N1 6 6.75¢ 0.28 4.1

428 N1 | 3.8 0.04 0.9

45 N1 i 3.90

TABLE NQ. 46

RESULTS OF INTERCOMPARISON FOR SE IN TAEA/5L-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD. DEV.
CODE CODE DETERM.
NO. ABS REL %
3 N1 6 2.37 0.22 9.4
15 N1 6 1.32 0.23 17.6
22 N2 6 0.14 0.02 1.3
24 N1 6 1.59 0.07 a._i

TABLE NO. 47

RESULTS OF INTERCOMPARISON FOR S1 IN IAEA/SL-3. 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANOARD DEV.

CODE CODE DE TERM.
NO. ABS REL %

N N1 6 267.33 16.07 6.0
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TABLE NO. 48

RESULTS OF INTERCOMPARISON FOR SM IN IAEA/SL-3. 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM.
NO. ABS REL %
k] M1 6 4.83 0.29 5.9
5 N1 8 4.45 0.26 5.9
7 N1 6 3.87 0.24 6.3
14 N1 5 3.96 0.17 4.2
15 N1 6 3.93 0.7 18.0
15 N1 § 3.93 0.12 3.1
17 N1 6 3.7 0.18 4.8
22 N1 6 3.92 0.12 3.0
24 N1 § 2.55 0.16 6.4
26 X0 q 3.60 0.36 10.0
31 N1 5 4.38 0.41 9.3
a2 N1 5 4.06 0.36 8.8
34 N1 5 2.87 0.11 3.9
a1 N1 & 3.29 0.41 12.5
424 N1 3 2.99 0.12 3.0
428 N1 3 3.88 0.26 6.6
TABLE ND. 49
RESULTS OF INTERCOMPARISON FOR SN IN ITAEA/SL-3. 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN $TANDARD DEV.
CODE CODE DETERM.
NO . aABS REL %
24 N1 5 2.10 0.20 9.5
RESULTS BELOW LIMIT OF DETECTION REPORTED 8Y OTHER LABORATORIES
LAB. METHOD LAR.
CODE CODE LoD
NO.
10 E1 20.00

TABLE NO. ‘50

RESULTS OF INTERCOMPARISON FOR SR IN IAEA/SL-3, 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM,
NO. ABS REL %
1 E1 4 0.43 0.90 0.7
3 N1 6 0.49 g.03 5.2
7 N1 6 0.45 0.08 17.6
8 E1 6 0.43 0.02 4.8
" A1 6 0.49 0.01 1.7
16 N1 6 0.48 0.01 2.3
17 N1t 6 0.46 0.04 8.6
19 A1 6 0.50 .00 0.6
20 X0 © g.48 0.00 0.2
21 X1 6 0.48 0.01 1.2
26 XQa 4 0.46 0.0 1.2
29 Al 3 0.26* 0.02 8.1
38 Al & 0.49 0.0 1.9
424 N1 3 0.53 0.0 2.2
44 Et 3 .45 0.03 7.7
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TABLE NO. 51

RESULTS OF INTERCOMPARISON FOR TA IN
UNIT: UG/G
LAB. METHOD NO.OF ME AN

CODE CODE DETERM.
NO.

3 N1 6 0.66
7 N1 S 0.70
15 N1 6 1.07#
16 N1 6 0.68
17 N1 6 0.66
22 N1 6 0.70
24 N1 6 0.5
31 N1 6 0.75
a5 N1 -] 0.71
as N1 1 0.81
TABLE ND. 52
RESULTS OF INTERCOMPARISON FOR 7B IN
UNIT: UG/G
LAB. METHOD NO.OF ME AN

CODE CODE ODETERM.
NG.

6 0.54

7 N1 6 0.61
14 N1 5 0.47
16 N 6 0.51
17 Nt € G.39
22 N1 6 1.19¢
24 N1 6 0.43
26 X0 4 0.18¢
31 N1 6 0.74¢
424 N1 -3 D.48
428 N1 3 0.48
45 N1 1 0.49

TABLE NO. 53

RESULTS OF INTERCOMPARISON FOR TH IN
UNIT: UG/G
LAB. METHOD NO.OF ME AN
CODE CODE DETERM.
NO.
3 N1 6 6.71
S N1 6 7.10
7 N1 6 7.00
9 N1 1 16.80*
14 N1 6 6.74
15 N1 6 8.80
16 N1 6 7.52
17 N1 ] 8.12
18 E1 6 5.18
20 X0 6 7.11
22 N1 € 6.93
24 N1 6 5.63
26 L 6 6.36
283 N1 2 5.90
31 N1 6 7.72
32 N1 4 6.95
33 N1 6 5.44
36 X0 5 9.60
41 N1 6 6.51
424 N1 3 7.77
428 N1 3 T.40
45 N1 1 6.90
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TABLE NO. S4

RESULTS OF INTERCOMPARISON FOR TI IN IAEA/5L-3. 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
cQo CODE DETERM,
NO. ABS REL %
1 E1 4 0.11¢ 0.00 1.8
3 Nt 5 2.97 0.22 7.3
113 Al 5 2.36 0.19 8.2
16 N1 6 2.58 0.13 S.1
26 xa a 2.75 0.03 1.2
an N 6 2.40 0.8 T.7

TABLE ND. 55

RESULTS OF INTERCOMPARISOM FOR TL IN IAEA/S5L-3. 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM.
NO . ABS REL %

] £ <] 5.43 .04 19.1

TABLE NO. 56

RESULTS OF INTERCOMPARISON FOR TM IN IAEA/S5L-3, 1386
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEv.
CODE CODE DETERM. :
NG . ABS REL %
7 N1 5 6.30 0.09 30.7
16 N2 4 0.33 0.03 10.0

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
EgDE CODE LQD

26 X0 0.05
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TABLE NO. 57

RESULTS OF INTERCOMPARISON FOR U IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE COOE DETERM.
NO .

3 N1 6 2.57 0.19 7.
S N1 6 2.45 g.27 1.
6 F S 1.96 0.05 2
7 N1 6 1.03¢ 0.66 64.
14 N1 g 2.46 0.07 2.
15 N1 6 2.70 0.18 6.
16 N1 6 2.40 0.06 2.
17 N1 & 1.73 0.27 15.
18 E1 6 18.20¢ 0.78 4.
22 N1 6 2.38 0.08 3.
24 E1 6 1.89 0.06 3
25 F 4 0.75¢ Q.01 1
26 L 6 1.90 0.16 8
28 N1 2 2.00 0.28 14
N N1 6 2.97 0.44 14
4 N1 6 3.96¢ 1.74 44
42A N1 3 2.50 0.10 4
43 N1 6 6.05¢ 0.80 13

BOO 4 BLNNWDBEND =B~

aBSs REL %

RESULTS BELOW LIMIT OF DETECTION REPORTED BY OTHER LABORATORIES

LAB. METHOD LAB.
CODE  CODE LoD

NG .

36 X0 3.00

TABLE NO. 58

RESULTS OF INTERCOMPARISON FOR WV IN IAEA/SL-3, 1986
UNIT: UG/G

LAB. METHOD NO.QF ME AN STANDARD DEV.

CODE COODE DETERM.

NO. ABS REL %
)] €1 4 5.85 0.13 2.2
3 N1 4 27.15 2.39 B.8
S N1 o) 22.22 3.27 14.7
[ E1 S 20.72 0.26 1.2
8 €1 6 7.67 1.37 17.8
=] N1 1 13.00
10 E1 S 14,20 1.30 9.2
16 N 6 23.05 0.52 2.2
1B EN 6 9.53 g.0% 0.5
19 Al 6 2.10 0.00Q 0.0
26 b <1] 4 25.82 1.85 7.2
31 N1 6 20.92 1.33 6.4
23 N1 5 21.4%2 4,28 20.0
36 X0 6 15.83 2.04 12.9
4% N1 5 23.08 2.80 12.1
aa Ei 3 24 .33 2.08 8.6
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TABLE NO. 59

RESULTS OF INTERCOMPARISON FOR w IN IAEA/SL-3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM.
NC . ABS REL %
5 N1 4 5.36* 1.30 24.3
9 N1 1 1.02
15 N1 5] 1.45% 0.73 50.4
16 N1 6 1.05 0.08 7.9
24 N1 6 0.89 a.04 4.0
RESULTS BELOW LIMIT OF DETECTION REPQORTED 8Y OTHER LABORATORIES
LAB. METHOD LAB. .
coote CODE LOD .
NO.
10 =] 10.00
TABLE NO. 60
RESULTS OF INTERCOMPARISON FOR Y IN IAEA/SL~-3. 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.

CODE CODE DETERM.
NO. ABS REL %

8 E1 6 4,17 0.41 9.8
10 Et 5 7.80 Q.45 5.7
20 X0 6 16.17 Q.41 2.5
TABLE ND. 61
RESULTS OF INTERCOMPARISON FOR YB IN IAEA/SL -3, 1986
UNIT: UG/G
NO. LAB. METHOD NO.OF ME AN STANDAROC DEV.
CODE COQODE DETERM.
NO. ABS REL %
3 N1 6 1,77 0.10 5.8
) N1 6 2.00 0.15 7.7
7 N1t 6 1.72 0.17 10.0
14 M1 S 2.10 0.16 7.8
15 N1 6 1.40 0.13 9.0
16 N1 -1 1.90 Q.14 7.2
17 N1 & 2.03 0.32 15.8
18 E1 6 Q.88+ 0.13 15.0
22 N1 5 1.86 0.11 5.7
24 N1 6 1.62 0.08 5.2
26 x0 4 0.58* 0.0% 9.3
an N1 G 2.07 0.32 15.5
32 N1 3 2.20 0.17 7.9
a3 N1 3 2.02 0.12 6.1
35 N1 6 16.28¢* 0.58 3.8
41 N1 6 4,25 0.69 16.2
42A N1 3 .83 0.06 3.1
43 N1 5 1.91 0.29 16.4
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TABLE NO. 62

RESULTS OF INTERCOMPARISON FOR ZIN IN IAEA/SL -3, 1986
UNIT: UG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
CODE CODE DETERM.
NO. ABS REL %
1 £ 4 40.50 2.07 5.1
a AQ 6 25.10 0.84 3.3
5 N1 6 50.18 6.40  12.7
& £1 4 33.75 0.50 1.5
9 N1 1 33.70
10 £1 5 21.60 1.14 5.3
11 A1 & 23.33 1.92 8.2
12 A 6 24.02 0.40 1.7
13 At 6 33.67 1.37 41
15 N1 6 45.00 al1s 9.2
16 NT 6 32.65 0.50 1.5
17 N 6 34.50 2.43 7.0
18 E1 6 80.58* 1.93 2.4
19 Al 6 23.50 0.55 2.3
20 X0 6 23.67 0.52 2.2
23 Vo 6 16.67 0.69 a2
25 an 4 28.42 0.49 1.7
26 X0 4 28.20 1.56 5.5
27 A1 5 86.00* 1.22 1.4
29 a1 3 40.10 10.90  27.2
30 a1 2 41.65 3.94 9.5
31 N1 6 31.25 2.31 7.4
35 N1 & 31.27 1.38 4’4
36 At & 27.67 .82 a.o
39 Al 4 23.52 2.01 8.5
a0 A1 4 25.92 0.65 2.5
41 N1 6 12.8% 1.30 10.1
as £ 3 30.00 2.00 6.7
TABLE NO. 63
RESULTS OF INTERCOMPARISON FOR ZR IN IAEA/SL~3, 1986
UNIT: MG/G
LAB. METHOD NO.OF ME AN STANDARD DEV.
RM
Cooé CODE  DETE S REL %
T N1 6 0.31 0.04 11.4
16 N1 6 0.36 0.02 4.4
17 N1 6 0.26 0.02 8.5
18 €1 6 0.18 0.00 2.8
20 X0 6 0.27 0.00 0.4
21 X1 6 0.38 Q.01 3.%
26 X0 a 0.28 0.01 4.0
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Table B

Recommended values and their respective confidence intervals
according to the criteria set forth previcusly in the report

CLASS A - (HIGH CONFIDENCE)

Element Recommended values {(mean) Confidence Interval®
As 3.2 ug/g 3.0 - 3.4 (1.2)
Ce 45.5 ug/g 43.9 - 4T.2
Ru 0.66 ug/g 0.6% -~ 0.67
Hf 9.10 ug/g 8.51 - 9.69
K B.74 mg/g T.92 -  9.57
La 22.5 wg/g 21.6 - 23.5
Nd 21.5 ug/g 20.0 - 23.0
Rb 38.8 wug/g 36.9 - X0.6
Sm 3.83 ug/g 3.53 - 4.13
Sr 0.47 mg/g 0.8 - 0.39
Th T.02 ug/g 6.52 - 7T.50
CLASS B - (LOWER CONFIDENCE)
Element Recommended values (mean) Confidence Interval®
Al 24.5 mg/g 23.4 - 25.7
Br 5.63 ug/g %.85 - 6.32
Ca 111.1 mg/g 107.2 - 115.0
Cs 1.38 ug/g 1.24 - 1.51
Dy 2.22 ug/g 1.65 - 2.78
Lu 0.30 ug/g 0.27 - 0.33
Mg 27.0 mg/g 24.6 -~ 29.4
Na 6.69 mg/g 6.29 - T.09 (1.2)
Sb 0.56 ug/g 0.4 - 0.67 (1.2)
Sc 3.91 ug/g 3.648 - 4,18
Ta 0.70 ug/g 0.66 - 0.75
Tb 0.49 ug/g 0.43 - 0.53%
Ti 2.61 mg/g 2.30 - 2.92
(1] 2.30 ug/g 2.08 - 2.52
b4 1.89 ug/g 1.77 - 2.01

% The confidence interval is the confidence limit at 95% significance. If 70%
of the accepted laboratory meane with their respective error bars are not
within this interval, the normal confidence limit of 95% significance is
opened up to 20% (1.2).
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Institut f. Geowissenschaften und Lithosphaerenforschung, Senckenbergstr. 3,
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Environmental Survey Laboratory, Tarapur Atomic Power Station, Taps Colony,
Tapp post, Thana District, Maharashtra Pin 201 504, India



- 98 -

Mr. Akira Mizohata
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