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Final Report on the Intercomparison Run SL—1
for the Determination of Trace Elements in a Lake Sediment Sample

1. Introduction

A preliminary evaluation of the results of the intercomparisorn of
the determination of trace elements in a lake sediment sample" (SL-1)
was already given in an earlier reportl) « Several sets of results,
however, which arrived well afier the deadline, could not be included
in this compilation and also the method used for data handling was not
the optimur one. Moreover, some errors in the input data and in the
classification of recommended values have been recently detected.
Therefore before issuance of Sl-1 as certified reference material, it was
decided to repeat the calculations including all additional resulte that
have become available and using the approach that proved to be successful
in the certification of & similar material, IAEA's Soil-52). Thus
the present report supersedes the previous cne.

2. Description of the material

The lake sediment sample wae collected and prepared by
Drs. J.C. Ritchie and C. Cooper (US Department of Agricmliure, Agriculiural
Research Service, USDA Sedimentation Laboratory, Oxford, Mississippi, USA4)
and kindly donated to the Agency by Dr. J.C. Ritchie. The sediment
was collected at the Sardis Reservoir, Pancla County, Mississippi,
USA (water dep:thz 15 m).

Preparation of the sample included: drying in an oven at 50°C for
T dayse, grinding and sieving to get the fraction passing through a
0.10 mn sieve. This fraction (ca. 60 kg) was further homogenized at
the Agency's Laboratory by mixing in a rotating plastic drum for 60 hours,
and 25 g portions were distribmied into plastic bottles.

The homogeneity of the sample wac tested by determining the content
of several elemenis by instrumental neutron activation analysis in sub-
samples taken from one bottle and comparing the resmlis with those
given by sub-samples taken from various bottles chosen at random.



By applying F and t tests it was found that the results do not

differ significantly and the material can be considered homogeneous

(at lemst for sample weights 100 mg). - The content of hygroscopic
moisture in SL~1, as determined by drying at 105°C to & constani weight,
was rather small (®82.7%), but it may véry with a change in ambient
humidity.

-
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Participating laboratories were advised io determine the moisture
in a separate sub-sample (not that taken for amalysis) by drying
at 105°C for 20 — 24 hours and %o report all results on a dry-weight basis.

3. The scope of the intercomparison

For practical reasons the number of elements which participants
were requested to determine in SI~]1 was limited to the following
24 : As, Au, Ba, C4, Co, Cr, Cu, Cs, Dy, Fe, Ga, Hg, La, Lu, Mn, Pb,
Sb, Sc, Se, Th, Ti, U, V and Zn. However, the Agency expressed its
interest in receiving results for any other element which participating
laboratories would be willing to determine. Surprisingly, not less than
40 elements (not including those for which only the approximate upper
limits were reported) were additionally determined in this way.

Ao Results

The data sent in by the laboratories were edited, punched on cards,
and processed by a computer programme especially written for this purpose.
The concentrations are expressed either as parts per million (denoted in
computer printout as PPIOEXPE), parts per billion (PPLOEXP9) or weight
percent (WT.%).

4.1 Tables

The resulis returned by individual laboratories for all the elements
for which at least 2 labhoratory means were available are presented in
Tables 3 — 64. Some numbers in this sequence are missing (e.g. Fo. 1, 2 etec. )
because the programme does not print the table if only one laboratory
supplied analytical data for a given element.



The meaning of the terms used in these tables is as follows:

Laboratory Code No.: Each ia.bora.tory is represented by an appropriate code

number, which remains unchanged throughout the respective tables. These
numbers, however, do not correspond to the sequence of laboratories in the
list of participants given at the end of this report, so that anonymity
is secured.

-
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Method Code No.: The main features of the analytical methods used by
individual laboratories are shown in the form of code numbers, the key to
which is given in Table 65. The code numbers appearing before the point
refer to pretreatment of the sample and separation, and./ or preconcentration
methods used, those after the point to the method used for the quantitative
determination, respectively. For technical reasons only twe digits were
available to describe the sample pretreatment and separation or pre-
concentration methods. In certain cases, where three digits would have

been necessary, the one omitied was normally that referring to the
dissolution step.

Estimated Laboratery Error: The participant's own estimate expressed in
percent. The figure before the point refers teo random error due to counting
statistics only (for radiometric methods) that after the point is an
estimate of the possible systematic errors. For technical reasons the
errors smaller than 1% were entered as "1" and those exceeding 100% as mogw,

Number of Determinations: The number of individual results for a given
element (with the exception of those given in the form "lower than...")
supplied by the laboratory. Results described as "doubtful™ by the laboratory
itself were not considered. The computer programme in the present form
accepts a maximum of up to 6 individual results for a given element from

one laboratory. If the number of individual results reported by the
laboratory was bigger, it was reduced to 6 with the aid of tables of random
numbers 3). If the number of individual results exceeded 6 but there were
some differences in the procedure {e.g. if two different methods were used
for the calculation of the peak areaz in instrumental neutron activation

anz2lysis), the results were split accordingly and entered as two separate sets.



Lakoratory Mean: The arithmetic mean computed from all individual

resulis supplied by a given labtoratory. An asterisk next to a laboratory
mean denotes that this mean was classified as an outlier and was not faken

into account when computing the overall mean.

The procedure adopied here for the identification of outlying results
was the same as described in recent papers 2:4), Four criteria.', i.e. Dixon's
test (D)516), Grubbs' test (6)T18), coefficient of skewness test (S)9110)
and coefficient of kurtosis test (K)g'lo) were used concurrently at a
significance level of o = 0.05%. If the laboratory average was declared
as an outlier Yy any criterion, it was rejected, and the whole procedure

repeated until no more outliers could be idenfified.

Laboratory Standard Deviation: was calculated in the usual way only if

at least three resulis were reported by a laboratory.

The results of the intercomparison are summarized in Table 66. The

meaning of terms used in this table is as follows:

Overall Mean gx[: is the non-weighted mean of all “accepted" laboratory
averages, i.e. those left after elimination of outliers. Correspondingly,
the same set of data was used for the calculation of the pertinent:
Standard deviation of the nlation of laboratory means (S.D):

and corresponding:

Standard error !S.E ! t

where:
N = number of "accepted" laboratory averages.

Confidence limits for the mean of the population of all laboratory means:
were calculated from the relation:

R -t o5+ (SE)CpEX + 45 o5 - (S.E)
where:

to.os = Student's factor for a significance level of 0.05.



A comparison of the results obtained by various analytical methods
is shown in Table 67.

Ss Recommended values

As was pointed out previously 2), the degree of certainty with which
the true content of an element in a given maierial can be a.sse‘ssed in the
course of an interlaboratory comparison depends upon many factors and
' usually varies from element to element. Accordingly,the data on elemental

concentrations in SI~1 were classified into 3 categories:

1. Concentrations which can be “recommended™

with a relatively high degree of confidence.

2. Concentrations which can be "recommended®

with a2 reasonable degree of confidence.

3, Information values only.

To gqualify into the first category the five
criteria formulated below had to be fulfilled:

1. Relative uncertazinty of the overall mean
at a significance level of o« = 0. 05, iees:
_'_E_J&_?é lower than 20% (trace elements)

b 4

or 104 (major or minor elements), respectively.

2. Relative standard deviation lower than 25%
(trace elements) or 15% (major and minor
elements), respectively.

3. Data from at least two different analytical methods
were available for the calculation of the overall

medn.

4. At least 5 laboratory averages have been used for
the calculation of the overall mean.

% No significant difference between the groups of results
obtained by various analytical methods could be detected.



The data for these elements are listed in
Table 68.

The second category comprises elements which, while
failing to fulfill all the five eriteria simultaneously,
at least fulfilled either criterion 1 or 2 and the overall
means of which were based on at least three "a.cceptéd."

laboratory averages.
The data for these elements are listed in Table 69.

The third category includes elements for which criteria
1 and 2 were not fulfilled (or if so, only iwo laboratory
averages were available). The accuracy with which the
concentrations of these elements were assessed is not
considered satisfactory and they are given in Table 70 for
information oniy.
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TABLE NG. 3 SIGNIFICANCE LEVEL Q.05
RESULTS GF INTERCOMPARISON FCR AS IN SL-1

UNIT: PP IQEXPE

NG« i.A8. METHCD ESTIM. NCLGF LAB. DEVIATION LAB.STANDARD DEV
CODE CUDE LAE & DETERMa MEAN FRCM TRUE
NG « N o ERRORX ¥YALUE ABS REL X

1 1A Va2 Gz « 2 28500

2 4 .2 03 & 28.617 « 157 2+6
3 5 151 a5.10 2 11.47S

% 6 1ie1l O2a 3 17667 1«154 Gl
5 10 1«5 - 3 28400¢C 20000 Tel
& il 16«5 10.99 S 4-160% 1108 266
7 12 lbe S - [ 14,333 24065 1424
-] 15 Fed 03405 4 30900 1602 Sal
9 16 Fel 03«10 A -1 20.067 2316 1l1e5
10 18 Y92 0301 € 29483 «511 17
11 19 e - -1 36.02¢C 779 2e1
12 20A Gel 0210 ] 30.933 1e114 Jeb
13 22 Y2 03.20 -] 27560 1040 3.7
ia z3 36e1 «15 S 28.000 2«915 10«4
15 25 Ge9 20 1 5S.000%

16 27 9.2 10,10 [ 40s467 4.167 L0u2
17 28 P9 0la20 5 29000 le224 LYY
18 29 Gl Olas11 2 2C«B00

19 32 DY 30«59 i 70.000%
20 34 G 1925 3 31667 d.785 1leS
21 35 lad «20 3 34.000 2+645 Ta?
22 38 P9 «10 & 264167 1«16S LYY
23 36 9«2 05«10 € 2Be820 o581 2wl
24 a1 1«5 «07 € 234233 124986 Geod
25 42 la3 - a 265-000% 304000 113
26 45 Ya9 - 3 34,333 2516 T3
27 45 Yal le 3 30.067 1357 LTS
28 48 P2 - 3 32000



TABLE NG. 4

SIGNIFICANCE LEVEL 0405

RESULTS CF INVYERCUOMPARISOK FOR AV

UNIT: PPIOCEXPS
NG. LABEs METHOD
CODE COaDE
NG« NU«
1 2 Ol
2 18 Se2
3 27 P2
& 33 151
5 45 9.2

TABLE NO. 6

EST IM.
LAE.
ERRGRX

-
03«01
3119

0Z2a

F

ND.GF
DETERMN.

L& th &0

IN SL-1

LAB.
MEAN

DEVIAT ICGN
FROM TRUE
VALUE

23.333
1250
154600
1590
4500.000%

SIGNIFICANCE LEVEL (.05

RESULTS GF INTERCOMPAKILISCh FOR EA

UNIT: PPIJEXPO
NO . LAE. METHOD
CODE CODE
NG« NO.
1 2 Gel
2 3 Sab
3 4 Ye 2
& -1 1541
5 6 1e3
[ 7 Se2
7 18 Y2
- 18 D2
9 22 Gal
10 27 Gel
j 8 § 28 Qa9
12 31 Dot
13 3s 17
i 36 de 9
15 38 a9
16 39 Dl
17 45 L% ")
18 48 Fel

TABLE NU. 8

EST IMa
LAEG»
ERKORX

10
os.
U4 05

03.10
02.01

10«20
0%«15
Gl.20

«20
0ia«10
«10
05.10

KO «GF
DETERM.

wmbWnUWNMOOVBOON &OO0O0 O

IN St-1

LAB.
MEAN

DEVIATION
FROM TRUE
VALUE

71l.500%
635.000
£35.833

1024 4,333
1305.000%
7024000
533.750
634.000
$62.000
T758.333
€35.800
788.500
5854667
7804000
600,500
7424000
5434000
€3C.000

SIGNIFICANCE LEVEL 0.0S5

RESULTS OF INTERCONPAKISCN FOF ER

UNIT: PP1OEXPS6

NG« LAB. METHOGD

CADE <CUdE
NO. NO»

1 18 el

2 33 Ha2

3 “2 S 2

& L ‘a2

S 48 .2

TABLE NO. @9

ESTIN.
LAE «
ERKGRX

0l.01

03

15«20
3e

NOGF
DETERM.

LR S ]

IN  5i-1

LAB.
MEAN

DEVIATION
FRCM TRUE
VALUE

S.378
84015
478338
6900
7000

SIGNEFICANCE LEVEL 0405

RESULTS OF INTERCOMPARISUN FOR CaA

URIT: uTe X
NGO« LABs METHOD
CORE CODE
NO« NG
1 6 13
2 ¥4 P9
3 33 - P-4

EST IM.
LAE»
ERRORX

12«50
Cle

NG .0OF
DETERM.

& bi»

Ik SL-1

LAB«
MEAN

DEVIATION
FROM TRUE
VALUE

Oe173
0.323
443355

LAB«STANKDARD DEV

ABS REL X
23.380 2
+420 23.6
Sel128 32.8
=081 S.7
624,499 13.8

LAB+STAKDARD DEV

ABS REL X
LB.490 25.8
E4a652 10.1
12367 2e2
SBe44a16 S

151.398 146
46043 €EaS
14.382 26
41418 G5
61806 10.S
S3.894 6.9

S.310 5
40.054 Eal
84,901 14.1
38«9 £0 Se2
37000 Ge8

LAE«STANDARD DEV

ABS REL X
«236 423
«D0S

426880 1Ca2
«300 & a3

LAEJ2STANDARD DEV,

ABS REL X
« 004 -
«020 Ca

«023 -



TABLE NO. 10 SIGNIFICANCE LEVEL 0405
RESULTS GF INTERCOMWPARISON FCR CD IN SiL-1

UNIT: PPIOEXPG

NO. LABa METHUD tSTIMe NOJOF LABa DEVIATION (L AE.STANDARD DEV
CODE CudE LAE « DETERM. MEAN FRACM TRUE
NOe. NO. ERRCRX VALUE ABS REL %
1 18 423 . 1 Ca560%
2 2 Oed - 6 9ia333% Se72% 10.6
3 B 1.3 - s 4.000% «199 E.0
4 11 1.3 05 5 15.160% «766 ., Sa0
5 L4A lad . 3 0.760% «313 °  a1.1
) 148 1.3 . 5 C«600% «399 E€aE
7 15 14,1 0la03 4 0+248 « 002 .8
a 208 1.3 .20 5 Ce298 «010 3e6
g 20C 9-7 - 2 C.250
10 2% 1.3 . 4 2.263% « 079 3.5
11 24 1.3 <40 5 Qe350 ~082 14.5
12 28 1443 23 5 0246 _ 055 2245
13 36 13 a0 2 1a4900%
14 37 13 . 1 E.10C%
1S AC ted - 1 0=200
16 43 13 - 'y 0.230 -018 TS
TABLE NGC. 11 SIGNIFICANCE LEVEL 0405
RESULTS OF INTERCUMPARISGN FOR CE IN  SL-1

UNIT: PPIOEXPH

. NO LAE. METHOD ESTIM. NO.OF LABe« DEVIATION LAE.STANDARD DEV
CODE COODE LAG . DETERM . MEAN FRGM TRLE
NOa NO. ERKCRX VALUE ABS REL X
1 1A a2 0Ba 2 1G4.500%
2 2 [+ P Y - ] 115333 124355 107
3 L3 9.2 10 & 86.833 3430 3aS
L} ] 131 15 4 131750 tCa340 Y-
s iB Y2 03« 01 & 1124533 3395 30
& 33 Dal Ode 4 153250 - 357 -]
7 45 D9 - 3 112.000 €000 Se3
- 46 a2 e 3 101000 11357 11«2
9 48 Ye2 - 1 120000



TABLE NGe 13

RESULTS GF INTERCOMPARI SON FCR

UNITZ

NO »

-
ONDaArtd WM~

WHWUNNRRROND RN W e e e
ggﬂgggugngnmdmmaumnozmqnmou»n

PP1CEXP&
LAE+. METHGD
COBE CuJDE
NG « NG«
1A 92
2 [« )% 1
3 Ye &t
4 D2
- 15.1
6 13
7 Se2
-} le3
9 Yad
10 13
11 Le3
13 Sed
14 13
16 Sa2
18A Sa 2
188 Fa 2
19 Se2
20A Be 2
20E 1.3
21 Led
22 e 2
23 Vel
27 Gel
28 Fa v
29 Sa2
30 Ol
31 Ouh
33 a2
35 la?
36 le3
37 13
39 Fe2
41 1e3
42 Ge2
43 led
45 99
46 * P4
&7 a2
48 .2

SIGNIFICANCE LEVEL 0.05

EST IMa
LAE «
ERKOGRX

05
-
19«
05.
0703
-
O0Z+10
-
02 « 0%
-
Ida
£l 04
-
02 « 05
0Ol a01
Oc«01
-
0ls10
e 02
-
Oze20Q
- 05
02 « 05
0Z+.20
Oaell
C3a
-
02«
-0
-
0S .
05,10
eld
05.140
-
-
la
Sae

cc

NO.OF
DETERM.

umuubc\mmouubmmmmn-umbmmmmoum-m:»mmunbaon\mm

INn SL-1)

LAB.
ME AN

22000
G400
15667
18917
23485
284250
220800
L5.800
18.280
18«50C
168040002
19000
1E8.600
22.883
16267
18.520
21.260
20.540
25800
384337
17200
17.332
15333
16.000
460.,000%
21180
25000
19.67S
12.333
26333
284500
20280
21e140
19567
214250
G2667%
14.567
19533
15000

DEVIATION
FROM TRUE
VALUE

LAB«STANDARD DEV

AES

« 585
24543

« 765
le#461
lL«7Q7
«836
=283&
4eaT71
1aSla
268.328

2+190
la74T
3238
« 8690
« 750
1507
1e483
Zel60
-291
«577
- 326
1000

44526

-262
«S77
577
1.516
«831%
24907
24450
2500
A.058
«832
20625

REL %X

10+4
187
4.0
G2
€a0
36
Sae2
24.4
183
15«5

1ie7
T
2«0
&47
3aE
T3
5T
1e6
3.3
16
EaZ

2343

le3
46
2a1
Se3
del
13.7
12eE
117
4.8
Se7?7
i13e4



TABLE NG« 14 S1GNIFICANCE LEVEL 0.05
RESULTS GF INTERCOMPARISCN FCF (R IN 5iL-1

URIT: PPI1OEXPG

NO - LAE. METHOD ESTINe NOROF LAB. DEVIATION LAB.STANDARD DEV
CODE CODE LAB« DETERN. MEAN FROM TRUE
NG« NG o ERRORX VALUE ABS REL X
1 1A Fe 2 05 2 113500
2 2 Oa1l - -] 215.000% 20630 L ]
3 3 s & 0be € 1344167 T+35% Ead
4 4 Sa2 05 & 124.667 Gel21 4.5
5 5 1541 02.03 & 98.800 11963 1241
& 6 le3d . L] 107750 [P-1-3 N GaC
7 7 a2 20.99 E 92.000 27784 30.2
8 8 la3 - € 32.800 1e643 a0
9 9 Gel 0l « O4 4 126200 3368 2.8
10 10 15 . 3 115,333 & .T25 Q.0
i1 11 ile3 124 S 8800.000% GS5.445 12«4
i2 16 Fe2 Dz«10 & ThaT7T17 T«883 105
13 17 L1e3 » 05 & 71500 3.61% S.0
14 18 Dal Cla.01 ] 103250 1537 le.4
1S | &) 92 - 1 115400 2974 L)
16 208 ls3 «02 S 115.000 1581 143
17 21 13 - L] 1184082 «439 3
8 22 Se2 0Z£.20 s §9.00C 2+828 Z2e8
19 23 GaZ «10 3 2284333* 2+886 1.2
20 24 13 «20 S 104800 12643 1.5
21 2& le3 =06 5 105400 Ga426 .8
22 27 P2 04,07 & 122000 4858 4,0
23 28 9.9 0l.20 s 13€.800 2.683 1.9
24 29 L P-4 05a.11 1 233.000%
25 3¢ Ol 03 =] 115760 1S5+134 12.6
26 31 Oat - 2 95.000
27 32 Sed 30.90 3 T9EJEHE6T% 55.043 11,9
28 33 D2 OZ « L) 99.050 1943 19
29 34 P 4715 3 140000 43.588 31.1
30 a6 le3d «15 3 S1.000 Ge244 l12.2
a3 37 la3 O&e & 97167 42020 el
32 38 Fa9 10 & 97.000 Te042 T2
33 39 Del 05410 S 1204000 Be154 Ea7
34 40 le3 - 1 8+.700%
35 41 led 10 2 64.750
a6 42 S22 1«10 6 156667 iIS=541 1244
3Jr 43 Led - L) TSa750 3403 K4
38 45 a9 . 3 704667 2516 3.5
39 1] Qe2 2e 2 111000 1000 1
40 48 Fa2 - 4 120000



RESULTS CF INTERCOMPAKISON FOR €S IN

TABLE NC. 15

UNIT: PPlOEXP&

NG.

VOO th s v

RESULTS GF INTERCONPARI SUN FOR

LABe METHOD
CODE CODE
NO« Nude

14 Fa2
2 PR
& 9.2
5 15.1
7 Ge2
S 92
16 Fed
18 P2
19 Fel
20A Gel
22 Je2
23 Ve
27 Sz
29 De2
33 Fec
35 is7
38 92
45 G
465 Fe
87 Qe 2
48 a2

TABLE NOs. 16

UNITI PPIOEXP6

NO.

W~ d N -

LAB. METHOQD
CODE Cook
NG NO.
1B 423
2 Jdel
3 9ed
5 1S5a1
& 1+3
8 1«3
9 l4al
10 l1e3
11 1ed
15 141
16 lel
17 lad
208 143
21 les
23 lud
249 1e3
26 1.3
28 Y9
31 Ded
32 G
4 P9
35 17
36 143
37 1e3
38 G 9
490 L1+3
43 13
43 1e3
44 1.3
45 9.9
46 P2

SIGNIFICANCE LEVEL 0405

SL—-1
ESTIMa NGOF LAB. DEVIATION
LAE « DETERM. ME AN FROM TRUE
ERRGRX VALUE
ILw 2 44150
- & &+4600
0Sa & 6.85C
20. 05 & 6.+30%
04210 S 84600
02«04 ) S«800
Q5«10 & 6517
0l.0l € S«80¢0
- £ 719080
OCle20 S T+620
Uha20Q S 6e080
o1 0 3 11.800
05 .06 & 6795
1511 F3 14.000%
O« 4 80322
20 5 34700
0S.10 5 6190
- 3 9.000
2 3 S.067
L [ 64232
- 1 7600

SIGNIFICANCE LEVEL 0405

ESTIM.
LAD
ERRORZX

10.
04 .05

Cle04s

15.

01.03

0i.05
« 05
«02

«20
«20
« 05
03«30

€099

8 +15
«20
«10

07
«10

« 02

« 06

la

cy

NG WCF
DETERM.

WhtleammoWWnhmRhOattsorsmbothbnion

LAB.
NEAN

I SL-

35.20C
3300
57+60¢C
32e415C
24750
13.800
29,983
344500

fe360
Je212
35500
3EB.00C
33.960
35517
35.00C
33720
34,567
1S+400
40000
70.000
12000
2846067
28.6867
313332
31500

S$+900
25033
36750
29.900
42,000
5Ce. 667

1

VALUE

ABS

l+848
«301
« 553
583
14199
«166
+236
L1179
« 083
-E08
«l02

«086
« TG0
a174
1l « 000
«}152
a611

ABS

1«086
Sel76

«387
«B36
24643
24696
«053
« 05§
12191
34346
550

1214

641
14675
12140

2886

«5S77
2065
1760

«508
« 957
22165

14.177

24516

LAB«STANDARD DEV

REL X

2840
LY ]
Ba7
Ge3
SeS

1843
2.8
Je3

15«4
1«3
Se1
1.5

l1e0
215
2e8
3e0
5.8

CEVIATICN LAESTAKDARD CEV
FRCV THRLE

REL X

1.5
€a0
8.8
107
149
1«8
a3
BeE
1€
a3

1«89
48
T4

100
20
¥ %=

Se5

20
2.6
T2
337
4.5



TABLE NO. 17

RESULTS

UNIT: PP1OEXPO

NO» LABa METHGO
CODE <CuUdk
NO . NO«

1 4 Fel

2 18 Fel

3 23 Del

& 33 Feld

5 s 1a7

TABLE NCe. 18

SIGNIFICANCE LEVEL 0.0S

EST IM.
LAE «
ERKRCRR

LOe
0501
«10
03
« 20

CF INTERCUMPARISOM FCR DY

NGO+ GF
DETERM.

Wt

i SL-1

LAB. DEVIATICN
MEAN FRCN TRUE
VALUE

84900
6.518
6.300
5890
SaGE7

SIGNIFICANCE LEVEL 0.05

RESULTS GF INTCRCUMPAKL SCN FOR  EL

UNIT: PPIOEXPS
NO . LAB. METHED
CGRE <CavE
NO« NO.
1 1A Fel
2 2 Cel
3 4 Ye2
4 6 13.1
5 18A Ya2
-] 18€& Fe2
7 20A Fe2
e 27 Ya2
g 33 Fod
18 46 Ye il
i} L 2] e

EST iM.
LAE‘
ERRGRX

Ohe

-
05 e
UG e
Ol.01
Dza 01
Olal0
Cie15
CSe
Fe

NC CF
DETERM.

WO OO0

IN SL-1

LAR. DEVIATION
MEAN FRCM TRUE
VALUE

2.250Q
0325
L 797
22025
l.828
1787
2.020
1.508
1,568
Q4627
4+ 800%

LAB+STANDARD DEV

AES

=721
460
«400
=624
=577

REL %

Ea1
7.0
6l
106
Sa%

LAS+STANCARC CEV

ABS

«053
«0ES
« 049
021
+038
=204
«023
143
« 0ES

REL X%

165
Jal
2'4
le1
2e1
10e1
L1eE
Tel2
Be?



TABLE NG. 19

SIGNIFICANCE LEVEL (.05

RESULTS CF INTERCOMPARISON FOR FE IN SL=-1
UNIT: ®T. X
NGe LABe METHOD ESTIMa NG.GOF LAB. DEVIATION LAESTANDARD DEV
CODE <ObLE LAL DETERM. MEAN FRACN TRUE
NGO« N ERKGRX VALUE AES REL X
1 1A G 0L e 2 6955
2 ie 0.3 0Ze 2 6880
3 2 Osl - [ D.088% -008 SeS
& 4 Q.2 03 (] 72000 «113 l«€
s 5 15«1 05. 05 L) TeTG63 «126 l1e6
6 6 1.3 - q 0.252% «b22 a7
7 F) 9e2 OlelO 5 64930 « 065 -G
a8 8 la3 - S RabB2Z2% «095 2.0
9 L Dl Gl e 0% S E.808 «183 3eil
10 10 laB - 3 G867 «057 -8
11 11 Le3 22« £ £3.200% S«3386 24.2
12 144 1=3 - S TelsD «106 le4
13 148 18 - & Ta077 «0&1 s
14 1S Fel . 03«08 L} Gat8% «288 &4
15 16 9.2 «10 [ T«093 « 747 105
1& 17 13 - 05 [ 6a367 «250 Ja9
17 1 Qe 0l«01 6 G.898 «154 2e2
18 19 92 - S Ge748 «07S l1a1
19 204 Gl 0le.10 s 64972 «227 3.2
20 20E la3 «02 S 6a624 =080 12
21 21 1e3 - L) Tel57 «122 Te?
22 22 Y2 0l .20 S €eal0 «102 }
23 23 Sl - 0S 3 Ga600 «173 26
24 24 143 «10 =4 Se76¢C «027 b
25 26 13 « 03 € 64833 «206 2.0
26 27 Qa2 Se 06 & 7+98% «235 249
27 28 Fa9 «+10 5 6.33C -« 058 -9
28 29 G2 02.11 3 6700 1571 234
29 32 Y9 05+ 30 3 T«513 467 Ge2
30 33 Fe2 0Se 4 6505 «07S lel
31 34 G 9 15 2 6400 - 199 - §
32 36 S 9 0205 1 B8+40C%
33 37 1.3 02 6 64083 «132 2e1
34 38 e 9 «10 € G.228 2266 4.2
3s s G2 05.10 S T«350 «129 147
36 41 la3 «13 & Ge130 - 797 13.0
37 42 Qa2 0510 6 8.380% 1.076 128
38 43 1.3 - L] €+650 « 704 10«S
3y 46 De2 le 3 €967 «152 Zel
40 47 Ga2 L ) & Ee 647 + 667 100
&1 AL 9.2 - I Ge400
TABLE NO. 20 SIGNIFICANCE LEVEL 0405
RESULTYS OF INTERCUMPARISCN FOR GA IN SL-1
UNIT: PPL1OEXPE
NG« LAB. METHOD ESTIN. NOLOF LAB. DEVIATION LAEBLSTANDARD DEV
CODE CWOE LAE . CETERMS. MEAN FRLM TRUE
NO o NO« ERRORX VALUE ABS REL X
1 2 Qail . & 51e333% ced26 261
2 16 De2 03.10 -] 21833 1.272 €0
3 22 D2 05.20 5 17400 1508 |- Y
& 25 Fe9 25 1 40000
S 28 Fe9 1«30 5 24 .000 «707 245
& 29 P2 O4ell 2 28.000
7 31 Oast - 2 23.500
8 34 G 9 i715 3 23667 7505 2la?
9 3S 17 «20 & 17250 3403 157
10 38 Fe9 o0 € 21-667 1l«211 S &
11 46 D2 = 32 124000 14670 139
12 48 Da2 - 1 320090



TABLE NOa.

RESULTS OF INTERCOMPARISCN FOR

22

UNITI PPlOEXPG
ND. LAB. METHOD
CODE <CODE
NO . NU«
1 2 Oel
2 45 TS
TABLE NO. 23

RESULTS OF INTERCOMPARISCGMh FGR

UNIT: PP1OEXPE
NQ. LAS, METHGD

CAOOE CODE

NGO NO e
1 1A 9e
2 2 Cal
3 L) Fe2
4 18 Dald
s 27 L 4
[} 33 > Py
7 46 Fa2
8 48 D2
TABLE NG. 24

RESULTS OF INTERCOMPARISON FGR

UNITZ PPIOEXPS
NC« LAB. METHOD

CAODE CuDE

NG« NQa
1 23 17-1
2 24 la3
3 3ac Ca
L} 34 Fa9
S 3r la3
6 41 le3
TABLE NG. 29

SIGNIFICANCE LEVEL 0.05

EST INM.

LAE .

ERRORX

GE

ND « GF

DETERM.

W o

IN SL-1

LAB.
ME AN

DEVIATION
FROM TRUE
VALUE

4543323
667

SIGNIFICANCE LEVEL 0405

ESTIM.
LAE«
ERKORX

ls.

-
10.
04,01
04- ls
GSe
10a

HF

NO S QOF
DETERM.

—-WweoaOON

IN SL-1

LAE
MEAN

DEVIATION
FRCM TRUE
VALUE

3.050
62983%
34617
44290
4867
44522
44567
44200

SIGNIFICANCE LEVEL 0405

ESTIM.
LAE «
ERKORX

+1i5
«30
0Se
53.30
-

.oa

RG

NG «CF
CETERMS

NN Ue

In 511

LAB.
MEAN

DEVIATION
FROM TRUE
VALUE

Ca 070
Cs160
Cel2l
17.000%
Cel?1
Cel130

SIGNIFICANCE LEVEL 90.0%5

RESULTS CF INTERCOMPARISCN FGR K

UNIT2

NC o

NRtNs WN -

“Te X

LAB.
CODE
ND.

18
32
33
34
42
46
48

METHQOD
CODE
NU .

Fe2
99
D2
99
Fa2
9.2
$:2

EST IMa
LAGaS
ERRORX

Oi.0l
5. 50
05.
0739
0620
2e

NO«OF
DETERM.

i Wwo o

IN SL-]

LAB«
MEAN

DEVIATION
FROR TRUE
VALUE

1+560
1233
1772
1200
14653
1253
L1500

LAB.STANCARD DEV

ABS REL X
11.111 24.5
«577 157

LAB+STANDARD DEV

ABS REL X
1259 18«0
«3A76 10.4
« 396 La2
«070 le&
=080 1«6
«lI5S 245

LAE.STANDARD DEV

ABS REL X

«008 1let
3464 203

«012 Sa7

LAESSTANDARD DEV

ABS REL X
«116 Ted
« 065 Se2
«362 20.4
« 099 Be3
«238 1443
«030 2ot



TABLE NG. 30

SIGNIFICANCE LEVEL 0.05

RESULTS OF INTERCOMPARISON FCR LA INn SL—-)
UNIT: PFRLJEXP6
NO e LAB: METHUD E5TIMa NOLOF LAB. DEVIATION

CODE <COOE LALE » DETERM» MNEAN FROM TRUE
NOe Nuie ERKCGRX YALUE
1 1A Pel 05 2 584500
2 2 Oal - [ 42600
3 4 Qa2 03a € 4G ead7
L3 -1 15.1 03.05 & S8960
5 ] 131 08a 4 61.250
& 7 G 0z 15 5 65.60¢C
’ 13 Yo 0l « 02 2 47000
8 15 Gal 0308 ) 5Z2+467S
9 16 Fe2 ClLe10 6 E5-083
ic 1E8A Fal 0101 [} S0.583
i1 i8E a2 0l .01 6 48307
12 19 Jel2 - s £5.540
13 20A De2 O4a15 4 E6Qe 250
14 22 Fe2 02«20 4 45.500
15 23 G2 « 0S5 3 S8 +667
16 27 Pe2 DZelS 6 A6 .350
17 2% G2 0lal1ll 2 484500
18 33 Yal2 02 . 4 43.52%
19 a5 17 «20 3 32.667
29 3& Fe G Cta20 2 63500
21 3s Fa2 0510 ] 42520
22 42 D2 0620 ] S1-017
23 45 Je T - 3 50000
24 46 Fal2 la 3 $1«300
25 47 Fe 2 4a -] 48600
26 48 Fe2 - 1 69000
TABLE NO., 31 SIGNIFICANCE LEVEL 0.05
RESULTS CF INTERCOMPARISON FCR LI IN SL=-1
UNIT: PPIGEXPOL
NG« LAEs METHGD ESTIM. NU +OF LAS .
CCDE CJOE LAE- DETERMe MEAN FRO¥ TERUE
NOe NO . ERRDRX VALUE
1 & 143 - 4 24975
2 31 Des4 - F3 33000
TABLE NG. 32 SIGNIFICANCE LEVEL 0.0S
RESULTS GF INTERCOMPARISON FGR LU IN SL-1
UNITS PRI0OEXPG
NG« LAB. METHOD ESTIMe NOWLCF LASBe
CODE <CODE LAGS DETERMS ME AN FRGM TRUE
NO« NG« ERRCRX VALUE
1 1A e 20a 2 Qe330
2 2 Oe1l - & Ca247
3 L) Je 2 05a ] O«600
L G 1344 0Se 4 le645%
S 7 a2 - 2 Ca804%
6 16 G2 04405 & Q577
T 18A o2 G201 - Qe533
8 18E G2 05«01 ] D+59E
9 23 Feid «10 3 CaG00Q
10 33 Yol C3 e L] 0747
11 35 [ %4 «20 £ Q0365

ABS

T=019

«945
24668
C 994
E.856

2e242
7700
1352
=366
w584
2217
12%0
2081
« 423

«567
3e2l4

24217
2685
1000
« 553
4944

A8S

« 949

ABS

041
«025
«075

«081
«017
«026
«09%
« 054

LAELSTANDARD DEV

KEL X%

16.8
l.g
445

114
Ea%

4.0
136
2e6
«7
la2
3eb6
28
Jed
S

1.3
Eol

Se2
EeZ
1.5
1«8

10«1

DEVIATION LAEB«STANDARD DEVY

REL X

348

DEVIATION LAEBSTANDARD DEV

REL X

169
L 1%
Se2

14.1
Je2
4e4

1686

Te2



TABLE NC. 33 SIGNIFICANCE LEVEL 0.05
RESULYS CF INTERCUMPAKISON FGR MG in SL-1

UKIT: nfe X

NO. LAB. METHGD ESTIM. NGeGF LAE. DEVIATIGN L{AB-STANCARD DEV
CODE  COuE LABe DETERM.  MEAN FROM TRLE
NGs  NOo ERRORX VALUE ABS REL X
1 6 Le3 . 4 Cea73%
2 18 9.2 01.01 6 24918 «268 Se2
3 33 9.2 0S5 . 7S Z.97S 172 Se8
TABLE ND. 34 SIGNIFICANCE LEVEL 0405
.
RESULTS GF INTERCOMPARISON FOR NN IN St-1

UNIT: 8T« X

NO. LAB. METHOD ESTIMe NOLOF LAGa DEVIATION LAG.STANDARD DEV
CODE CODE LAG. DETERK . MEAN FRGM TRUE
Nl « NO« ERKORY VALUE ABS REL X
1 18 s i) 10« 3 Ca37% «022 S8
2 3 Dl [x 38 € Ce276 «00S Zat
3 4 Qa2 05 3 Oas316 «010 el
L] 6 le3 - L 331 «002 Y
s T a2 Cle10 & Ce367 «Q10 ZeS
6 8 led - 5 0302 =003 12
? 9 92 01 .04 = 0« 30S =008 2e8
8 10 1.3 - 4 De372 «00% 2eS
S 11 1«3 05. 5 D+490% «022 4.5
10 13 Se2 U102 1 Ga310
11 14A led - £ 0382 004 1s1
12 148 | %) . -} e 348 «007 Zel
13 3 - - 02+.03 4 0361 «+ 007 21
14 16 Fel «10C 6 0280 «C37 13.4
15 18 9.2 O0L.01 ] de184% «008 4a€
15 19 9.2 . 5 0e343 -C07 2.0
17 20A Se2 Ol.10 & G350 «-014 4.0
1@ 20E 1.3 02 < 0«+351 « 005 Tott
19 21 1«3 - 4 0336 «0C9 a7
20 23A le3 «10 3 G290 «009 Jeh
21 23E b «10 3 0290 « 007 2e5
22 24 le3d «10 -1 Oa292 «010 27
23 25 Ye 9 « 25 3 e 400
24 26 le3 +16 S G305 «04a7 155
25 28 e 9 «10 8 D428 «003 -8
26 29 Qa2 03e11 z Ca402
27 32 Da9 1030 3 De423 «028 a8
28 33 Sa2 Ol s 4 0332 «017 Sel
29 34 Fu 9 0zs15 3 Q393 « 025 6e3
30 36 1.3 «10 2 Ce370 ’
a1 37 led Ol & 0.005% 1a1
32 38 99 «10 6 0287 « 30 L0E
33 39 9e2 8%.10 S 0372 «007 2e1
L) 49 1e3 - 1 0=015%
s Al Le3 «01 S 0«35S « 005 18
3¢ 43 1a3d . 4 0400 «008 20
ar 46 1.3 10 3 0a361 «050 13.6
38 45 Yo - 3 0a557» «00S .S
as 48 Qe 2 - 3 0.350
TABLE NO. 35 SIGNIFICANCE LEVEL 0405
RESULTS OF INTERCUOMPAKISOGN FGR MO In SL-}
UKRIT: PPIDEXPE
NO. LABs METHOD ESTINs NG.LCF LAB. DEVIATION LAELSTANCARDE DEVY
CODE CGOLE LAD « DETERM, MEAN FRON TRUE
NQ. NO. ERRGRX VALUE ABS REL X
1 4 Del 10a € Ge99C « 088 Bat

2 45 e - 3 1+667 «ST7 Jaat



TABLE NO. 356

SIGNIFICANCE LEVEL 0.05

RESULTS OF INTERCOMPARISGCN FOR NA

UNITS

NO e

[N LN P

wTe X

LAB.
CODE
NQ .«

1A
18
33
42
46
&8

METHUD
CODE
N«

Ja2
G2
a2
G2
Ye 2
G2

TABLE NGO. 38

RESULTS OF

UNIT:

NO»

th & U Ne

PPIQE

LAB.
CabDE
Nl s

18A
188
a3
38
438

ESTIM.
LAE o
ERKORX

[+3
0l.01
Ola
0620
le

NQ « OF

DETERMN»

oo N

Ih  SL—-1

LABe DEVIATION
NEAN FRCOM TRUE
VALUE

Cels3
Cel80
C.170Q
Cel?1
Oel73
0eldaCH

SIGNIFICANCE LEVEL Q.05

INTERCOMPARISCN FCR AND

e

METHOD
COJE
NO«

Se2
e
Fe 2
Y9
B2

TABLE NO. 39

EST1IN.
LAb.
ERKRLCRYX

CZe D1

05401

05a
«10

NG - 0F
DETERM.

-mb D

SIGNIFICANCE LEVEL 0.0%

RESULTS OF INTERCOMPARISON FCR NI

UNITS

NG.

VNS UDN-

PP10E

LAB«
CODE
NO =

3

8
25
26
a
33
34
36
37
38
4l
45

xPo

METHOD
CaoE
Nile

£ rY
le3
Se9
143
0«4
Sel
Ge 9
Le3
1e3
G2
la3
D9

ESTIN.
LAB«
ERRORX

04 e
-
«15
« 06
L J
05
27«15
«10
[} 9
-10
+ 20

NG «GF

DETERM.

et W=

LAE«STANDARD DEV

AES

+ 006
« 005
«003

REL X

3.7
249
3.1
21

In SLl-1
LAE. DEVIATIGN LAE.STANDARD DEV
NEAN FRCHe TRUE
VALLE ABS REL X
4446800 1«102 Eed
424633 24176 Sal
64+.200% 4587 Tel
45667 T«257 15.8
42.000
IN 5L-1}
LAB. DEVIATION LAELSTANDARD DEV
MEAN FRCHM TRUE
VALUE ABS HEL X
56667 2338 Gel
27200 L5643 60
90.000%
52517 3085 Se8
464500
48750 2.218 4.5
A5.667 14977 419
50.667 3.055 €0
63167 408 -]
44,000 2828 [P )
23680 44526 161
450,333 4. T25 10+4



TABLE NG.

41

SIGNIFICANCE LEVEL 0405

RESULTS OF INTERCOMPARISCN FOR PE

UNIT: PPLOEXPS

NO . LAB. METHOD

CODE  CLDE

N« NO«
3 18 4.3
2 3 Ge i
3 & la23
- 8 i1ad
5 10 13
6 1t le3
7 14 1e3
8 17 Le3
9 208 Le3
1o 20C k- 4
11 21 13
12 23 Led
13 24 1e3
14 25 99
1S 28 949
16 34 Qa9
17 35 1e7
18 36 la3
19 37 1.3
20 38 99
21 40 le3
22 41 la3
23 43 lad

TABLE NG+ &2

EST IM.
LAE «
ERKORX

I«

0S.

e 05
20

-20
«50
«25
0Z2.20
1625
20
03
=10

«18

NG . OF
DETERM.

SlmOAMWiNWNemmMsndbhbhphdbNn

IN SkL-

1

LAB. DEVIATION
‘ME AN FRCM TRUE

48.250
43,333
4G 425
23600
43750
4400.000%
36.200
31500
15.600
354550
&7+ 175
66667
12.080
200.000%
304000
11C.,000%
33.800
42+ 667
456333
51333
2300
30333
57750

SIGNIFICANCE LEVEL 0.0S

RESULTS OF INTERCOMPARLISCK FLK RE

UNIT: PPLOEXPOG

NO. LABe METHOD

CODE <COaDE

) § 1A Fa2

2 2 Oel

3 & 9.2

L) 18 - 793

S 25 D9

] 27 Fe 2

7 33 Fe2

8 34 9.9

L) 36 S99

10 as Ge ¥
11 L 1] .9
i2 45 a2
13 48 Ge2
TABLE NO. 45

ESTIM,.
LAB-
ERRGRX

G4 o

-
05,
02.01

«15
04.07
0S.
0520
0205

10a

NO «GF
DETERM.

PUWOND WAL ON

IN SL-

LAB.
MEAN

101500
734333
112.167
Sle433
110.000
117333
18325C*
136.667
122000
114,333
130.000
123.333
125.000

SIGNIFICANCE LEVEL 0,05

RESULTS OF INTERCOMPARISON FOR S

UNIT: 0T« X

RO« LABe METHOD

CODE <CadE

NO. NG«
1 32 e @
2 45 P9

EST IMa
LAGe
ERKORX

2050

NO«QF
DETEFRMa

IN SL-

LAB,.
MNEAN

24267
0+0S0

VALUE

1

DEVIATION
FRGM TRUE
VALUE

1

DEVIATEON
FRCM TRUE
VALUE

LAB«STANDARC DEV

AES

3.963
«745
1816
4.767
223.606
S+495
1.870
*258

+ 824
7637
+925

1870
20000
24167
1527
1632
%366

S5+507
7182

REL X

Sel
laS
Te€
10.9
Sel
151
SeS
1.6

1«7
lia4
Tet

6a2’
18a1
[Ty
3.5
Jed
845

1fal
12.4

LAB=STANDARD DEV

ABS

15.561
S.382
2409

1.211
24753
E.773

1.032
3.000
254166

REL X

266
4.7
26

1.0
1S
&2

«S
a2

204

LAEB.STANDARD DEV

ABS

«152
«014

REL X

67
163



TABLE NGa. 86

SIGNIFICANCE LEVEL 0.05

RESULTS OF INTERCOMPARKILSON FOR SB IhN S5SL—-1
UNIT: PPLOEXPH
NO . LABs METHQD ESTIM. NC +CF LAB« DEVIATIGON
CODE QuDE LAE « DETERNM. ME AN FRUGM TRUE
MG« NO o ERRORX VALUE
1 1A a2 ) $- 7Y 2 I1+400
2 2 Ceil - & S51.500¢
3 4 Je 2 10. 6 1e172
& S 15s1 G2+ 08 € 1252
5 7 Fe2 0S.40 3 0.933
€ 10 la3 - 3 232000%
7T 1S Ye2 05. 05 4 14580
8 16 Gel 20e 10 £ 1702
9 18 el C4e 01 € 1413
10 15 Ge2 - £ 1+382
11 20A Fel 0210 - 1+400
12 22 P2 1520 € 1035
13 23 Sl alQ 2 1200
s 27 Jal 0707 & 14657
15 30 Qed 2t . 5 B.040%
16 32 De S 5075 2 350.000%
17? 33 el 05 4 1107
18 39 Y2 05.10 £ La222
19 “~2 Gel 1610 [ 28 .400%
20 45 S99 - 3 2«+000%
2t a4c Qe 1i. 3 1.200
22 /E Yl - 1 3.100%
TABLE NO«. 47 SIGHNIFICANCE LEVEL 0.05
RESULTS OF INTERCOMPARISCN FOR  SC iN SL-1
UNITS PPICEXPS
MO« LAB. METHCD ESTIMae NCLOF LAB. DEVIATIGN
CODE CODE LAb» DETERMa ME AN FRCM TRUE
WNCes ~ NOs ERRGRX VALVE
1 1A Gal Ole 2 17,050
2 2 Os1 - & 14,483
2 A s 2 03 [-] 16767
L3 ] lb«1 054 03 & 28.372%
S 7 Se2 CGl.10 - §8s940
-] 13 Sad 02 1 14.000
7 15 Gal2 03 .05 4 B 4TTH
8 16 Ge «10 & 21900
9 18 9«2 « 0l [-] 18.083
10 t9 el . L 17360
11 20A Fal Gle20 S 17040
12 22 el «20 £ 15.86C
13 23 Fe2 « 05 3 18508
14 27 Y2 0l1.08 & 16233
15 29 a2 03.11 3 S2.667%
16 2 Ya 2 Qlae 3 18.067
17 34 P9 S52-24 2 235.000%
i8 39 Fel 05.10 -1 17.820
19 %2 S.: 2 UBe10 6 32.300%
20 46 S22 le 3 16,533
21 48 Fel - 1 20000

LAB«STANCARD DEV

ABS

15.514
«083
« 090
«115

24645
« 089
«186
2 Q70
« Q27
2100
«122

«039
2283

«0ao0
« 063
3.428
3.000
« 0989

REL X%

30a1
7al
Ta2
122
11.5
Ee2
109
Qe9
2.0
Tel
1le8

204
283

3.6
fel
14.0
37.E
8.2

LAB«STANDARD DEV

A8S

1e766
«372
«810
- 547

«386

2127 .

«416
«134
«550
«27S
173
280
16772
«152

«554
Ze341
«723

REL %X

1241
2e2
2e8

Eel

4e%
Se7
203
-7
JeZ2
Le?
.5
le?
31«8
-5

del
10.3
443



TABLE NO. 48

SIGNRIFICANCE LEVEL 0.05

RESULTS GF INTERCOMPARISON

UNIT:

NO «

VoSN s W

PF 105 XPo
LAB. METHGD
CODE <CULE
NOe NG«
2 0«1
4 Fa
10 15
11 1.3
23 lal
34 Gay
a3 1e3
45 S
46 Ja2

TABLE NC. 89

ESTIM.
LAD .

"ERRURY

1Ge
1l.

«13
71.20

le

FOR SE

NO « GF
DETERN.

FIO VI SR TSI N

IN S_L-

LABa
MEAMN

14.350%
3517
2.0040

1700.000%*
OUa820
42000
S.55¢0
1333
2«733

SIGNIFICANCE LEVEL 0.05

RESULTS CF INTERCUMPARISGN FCR SN

UNIIZ

NO.

OV ~NOWDe LR -

-

PP1GEXPo
LAE,. METHOD
CODE COOE
NO« NG o
1A Pa
2 Del
< Qe
[ ) 13.1
18 P
20A Fe 2
33 Yaid
42 D 2
46 Se2
48 Yol

TABLE NO. 351

ESTIM.
LAE -
ERRCRX

0Z e -
05e
03
Qls0C1L
GlalQ
05e
06.20
24

NO «CF
DETERM.

et OO N

IN SL-

1

DEVIATION
FROM TRUE
VALUE

1

LAS. DEVIATIGN
MEAN FRGCM TRLUE
VALUE

1C300
$«233
G728

12.325%
8892
B.62C
8985

1S.517%
B.54C
S«700

SIGNIFICANCE LEVEL 0.05

RESUL.TS OF INTERCOMPAKISCN FUR SR

UNIT:

NO.

s

PP10EXP6
LAB. METHLUD
CODE CODE
NQO. NG
4 Fs2
8 1e3
31 [+ P2
34 Fa9
36 9T
38 Fa
45 99

TABLE NG, 52

ESTIM,.
LAEB e
ERRKCRX

10e

-

.
05.20
G2.05

«10

NO « OF
DETERMe

Wonwho

In SL-1

LAB. CEVIATION
MEAN FRLE TRUE
VALUE

454167
2e420
151.000
113,333
B83.5090
81.500
T9.333

SIGNIFICANCE LEVEL 0«05

RESULTS OF INTERCOMPARISCN FCR  TaA

UNITY=

NO.

N swhe

PPL1OEXPG
LAB. METHUD
CODE CuDE
NO » MOs
2 Del
L ] Qa2
18 Sal
27 [ P93
a3 LT 94
45 Pe9
a6 el

ESTINMN.
LAE -
ERRGRX

05,
0601
[*-T¥ §
05.

Te

NO . GF
DETERMe

WM

IN SL-

LAB.
MEAN

E.433%
0.96%
1177
1927
14450
245090
L «433

1

DEVIATICN
FRCM TRUE
VYALUE

LAE.STANDARD DEV

ABS

2326
«365

187082
=050

laOA7
«S7T7
«QS7

REL X

1€e2
103

11.0
6.2

1848
433
2.1

LAELSTANCARD DEV

ABS

1216
»110
«2E2
+152
« 083

1784
«526
«400

REL X

3.*
Ial
2el
Z2el

1G.8
33
4a€

LAEL.STANDARD DEV

ABS

3.920
«1E4

S.773

3.507
2.888

REL X

TS
€e7

EeC

43
3e6

LAE+STANDARD DEV

ABS

« 784
«082
«031
« 029
«025

«0E7

REL X

Id4.4
L Y-
26
1.5

Ee?

‘-n



TABLE NO. 53

RESULTS OF INTERCOMPARLSON FOR

UNIT:

NO«

LT - O A T

PP1OEXPS
LAB. METHQD
COCE CQOE
NO o NG .
1A 9e2
4 Fe2
6 ide1l
18A Fe2
188 Fe2
27 a2
33 Fe2

TABLE NGe 55

RESULTS OF INTERCUNPARISON FGR

UNITZ PPIOEXPS

Nle

Ot~ th bty

LAS.
CODE
NO.

1A
2
&
S
7
11
13
16
18
19
22
23
27
26
a3
35
39
42
45
46
48

METHGD
CODE
NGa»

Qa2
Qel
e
151
Fe2
1425
Fe2
92
962
el
Sa 2
Fe2
Ye2
Fe9
Fe2
la7
De2
Ye2
9.9
* I
Fe2

TABLE NO. Sb6

RESULTS OF INTERCONPARI SGN FCGR

UNITZ

et e W -

wie X
LABe
CODE
NO«

LA

METHOO
COLE
NG .

G2
a2
1«3
B2
G2
L I
Fe 9
9.2
99
le7
Fe 9
Fe 9
92
Fe 9
Pu2

SIGNIFICANCE LEVEL 0405

ESTIMe
LAB
ERKORX

154
10a
0Se
03401
044 01
06215
0Se

NG GF

DETERN S

saOONPON

TE

IN SL-1

LAB. DEVIATION
ME AN FRGM TRUE
VALUE

14550
0987
24200
1053
1157
=930
la897

SIGNIFICANCE LEVEL Q.05

ESTIM.
LAE »
ERRCRX

03
03a
07.03
0les1D
2l .
06009
02405
01.01

-
0l.20

+ 05
O2e15
02«40
0S.

« 20
05.10
07.10

lae

-

NO=OF
DETERM.

mWWOoOUWMIONOGOOOUBOANOOOON

TH

IN  SL-1

LABa DEVIATION
MEAN FRCM TRUE

VALUE

14,200
11.800
12117
14273
14600
115-000%
13500
15582
17517
13.98¢C
10+ 420
12717
17=900
11800
13500
35.000%
15160
2B+233%
16333
13233
13000

SIGNIFI1CANCE LEVEL 0.05

ESTIMa
LAE -
ERRDRX

10.
15.
»
01.01
-
20
02«99
05
Oae 20
«20
0l«10
«10
20.10
L]

NO «OF

DETERMS

oMW USILO B, W~

11

IN SL—-1

LABe DEVIATION
MEAN FRLP® TRUE
VYALUE

QeAST
Ce510
Ce490
[P 331
Qa517
0537
Cad75
Oeda?
C«507
02647
Q635
G399
0+.606
O« 540
CeS70

LAB«STANDARD DEV

ABS

=079
-270
«099
«064
e 044
« 022

REL X

Ea0
123
Sad
Se.5
4.8
1.1

LAE-STANCARD DEV

ABS

+991
-263
+619
«894
32.672

la643
« 487
=597
=130
+» 778
«252
=836
«216
S+000
«512
3736
«S7T7
«152

REL X

Bed
2a1
{a3
€al
27 4

10.5
2e7
LYY
12
Eal
et
7«0
1e8&

1422
Je3

13.2
a5
1.1

ILAB« STANDARD ODEV

ABS

« 062
«035
« Q67
« Q77
«005
« 025
« 040
«005
« 032

=028
«103
«030

REL X

1242
Te2
160
14.9
S
Sa2
S0
1.1
4.5

T2
170

SeF



TABLE NO. 58

SIGNIFICANCE LEVEL 0.05

RESULTS OF INTERCOMPARISON FOR U

UNIT:Z

NO.

DNt e N

PP 10EXPS
LABe METHOD
CODE <CODE
Nl No e
1A Gal
4 9.2
5 151
[} G2
7 9e2
12 leb
16 9.2
18A Qa2
18E Fel
1s 9.2
20A Sa 2
22 Ge2
23 Qa2
35 1e7
a9 92
45 a9
48 Y2

TABLE NO. 59

ESTIM
LAB.
ERRORX

T
05.
09.04
[41- 1%
0Za10
-
20« 05
05« 01
02.01
.
03.30
2020
«20
05410

NO.CF
DETERM.

“wthWwonsthWO>Ooothb otk

IN SL-1

LAB. DEVIATICN
MEAN FROM TRUE
VALUE

4.850
44183
#4637
da97E
44217
2767
4700
3700
3.800
JuTE4
T2167*
3.683
3800
9.000%
4710
#2333
3200

SIGNIFICANCE LEVEL 0.0S

RESULTS CF INTERCONPARISON FOR ¥

UNIT2

NO.

LSOy NsWh o~

PP 1OEXPG
LABs METHOD
CODE <CODE
NG« N
1A Ge2
3 Dad
L] a2
6 Lad3
7 Qe
10 le5S
1S Ge 2
16 Vel
18 a2
19 Sa2
23 "
29 G2
3l Ced
32 a9
33 Ge2
3as le?
36 9.9
38 S5 9
39 Va2
45 Va9
48 Se2

TABLE NO. 61

ESTIN.
LAG «
ERRORX

10.
Obe
0S.

-
£0.50
.
04.03
08405
0l.01

20
0511
-
2075

05,
«20
«20
«10

0510
.

NO «OF
DETERM,

WA WWS UL, WO &L~

IN Si-1

LABe DEVIATION
MEAN FROM TRUE
VALUE

176000
220.833
172333
1754000
185.000
208.233
175500
206,217
132.883
172.800
181 .333
154 .5C0
142.000
1300,000%
166000
123,333
1084667
198.333
1814200
L4E 4667
220000

SIGNIFICANCE LEVEL 0.0%5

RESULTS OF INTERCOMPAKISON FGR Y

UNITS

NO.

WK -

PPLOEXPG
LABs METHOD
CORE CODE
NQD. Nle

2 Oel
34 99
45 GO

ESTIMS
LAG
ERRORX

12.20

NG «OF
DETERMN .

[FEN.

IN SL-1

LAB. DEVIATION
HEAN FRCY¥ TRUE
VALUE

151667
60,000
44,333

LAE.STANDARD DEV

ABS

=« 087
«366
«l49
«132
«413
« 236
109
« 529
«438
2 +639
«343
« 360
« B899
«S577

FEL X

2«0
T8
3.7
el
RY PR
‘ 5.0
249
13.5
116
26.8
Se2
Sed
1040
3.6
13.3

LAB.STANDARD DEV

ABS

12416
082
4,082

40.373
Teb637
B+.225

14,862
$+.073
Be043

15.502

173205

8755
5773
Se773
15.882
£€4136
TaE71

REL X

S8
4e€
202
21e8
3ab
4eE
Ta2
€8
446
1CeS

133
S« 2
Qet
Sed
EaC
Sad
Sel

LAESTANCARD DEV

ABS

36.401
42000
2785

REL X

24 .0
Geb
8s5



TABLE NG« 62 SIGNIFICANCE LEVEL 0.05
RESULTS OF INTERCOMPARISON FOR YE IN  SL~1

UNIT: PRIOEXPS

NO e LAB: METHOD ESTIMe. NODOLOF LAB. DEVIATION LABLSTANDARD DEV
CODE CODE LAE .« DETERM, MEAN FRGM TRUE
NGa NO«» ERRORX VALUE ABS REL X
1 1A Ga 10 2 24900
2 2 Del - & 4,267 «h22 Se9
3 “ Ge2 10 & 3127 «181 E.8
& 18 P 2 0401 & 3363 + 059 1.7
S 33 Da2 Q0S. 4 3a457 064 1.8
TABLE NG. 63 SIGNIFICANCE LEVEL 0a.05
RESULTS OF INTERCOMPAK]ISCN FOR ZAN IN S5L-1

UNIT: PPI1OEXPE

NO« LABese METHOD ESTIMe NO.OF LAB. DEVIATION LABJSTANDARD DEV
CODE COOE LAE s DETERM. MEAN FRCHM TRUE
NG NGO« ERKORX VALUE ABS REL X
H 18 O3 . 2 265.500
2 2 Owsl - ] S54.900% 2624 K7
3 3 b FY 13 6 207.500C 22567 11a0
L] L Fel 10 6 2064333 20.819 100
S 5 1544 05«05 6 118.083% 82940 7%
-] & led - 3 189333 2516 143
T & 1«3 - 5 100-200% S.403 SeZ2
a 10 1e3 - a 234.000 E.887 25
] 11 a3 [+1-%9 ] LalS58% « 074 E+8
10 14 1.3 - 5 229600 2C+743 9.0
11 17 1.3 « 0S5 & 220167 16,998 Te?
12 18 Pa G101 € 351.133% 15249 4,2
13 19 a2 - S 194.800 23424 1240
14 2CA lad 0115 5 187.400 34,532 1846
is 208 1«3 - 02 H 2518+000 1870 o8
16 21 le3 - & 255278 21573 Bad
17 22 D2 02e20 s 210,000 18.708 BeS
18 23 1«3 «20 S 2184000 16.0456 T3
19 24 13 «20 5 240,000 11157 46
20 25 D9 «l0 1 2506000
21 26 le3 + 06 S 223.800 34633 le€
22 27 Q.2 06 06 ] 225833 8304 Set
23 28 Fa9 «10 ] 224.000 Ee916 35S
24 32 G S50.10 3 2504000 30000 1195
2% 34 De9 04415 3 14C.000% 10000 7.1
26 36 l1e3 03.10 ] 228.00C £2+803 100
27 a7 da3 03e & 2164500 Gel23 ZeB
28 38 D9 10 & 205.50C €e565 3el
29 41 1a3 - 09 & 164,833 15289 Se2
30 42 Pl 20+ 10 & 1338.333% 1214559 9«0
31 43 13 - 4 240.00¢ 21602 S0
32 44 led » 02 3 2344333 Aaslb3 le7
33 48 a2 - 1 260000
TABLE NO« o4 SIGNIFICANCE LEVEL 0.05
RESULTS COF INTERCOMPAKISON FCOR 4 IN Si-1%
UNIT: PP1OCEXP6E
NOe LABs, METHOD ESTIMe NOLOGF LAB. DEVIATION LABLSTANDARD CEV
CCDE <COQOE LAG « DETERM. MEAN FRC¥V¥ TRUE
NG« NQ. ERKORX VALUE ABS REL X
1 33 a2 05« L] 399.000 64062 4.6
2 36 SeD Cle05 2 14%.500
3 4S e % . 3 £73.332 35112 240



TABLE 65

Code numbers for methods used in +the intercomparison SI-1

Methods of sample pretreatment,

separation and/or preconcentration

Methods for quantitative

determination of elements

-

0 - mnot communicated

1 - fusion, digestion, ashing,
dissolution, evaporation

2 = chemical separation
(general statement without
details)

3 - oprecipitation, coprecipitation

S
[

extraction, extraction
chromatography

— ion exchange, adsorption

- distillation, wolatilization
electrochemical methods

— other methods

= no chemical pretreatment and

(s B¢ IR B N
t

separation or preconcentration

used

U

AVo I o « BEES R €}

not comnunicated

radiochemical neutron activation
analysis (RNAA)

instrumental neutron activation
analysis (INAA)

atomic absorption spectrometry (AAS)
emission spectroscopy (ES)
colorimetry or spectrophotometry
(cas)

fluorimetry ()

mass spectrometry (MS)
volumetry (Vol)

X-~-Ray fluorescence {XRF)
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SUMMARY OF

RESULTS OF THE INTERCCMPARISON Si-—-1

ELEMENT

DETERMINED

UNIT

NUNBER OF LABJORATORY

REFORTED AVERAGES

RESULTS INDIVIDUAL
DETERMEINATILNS

NUMBER OF L ABURATORY

ACCEPTED AVERAGES

RESULTS ENDIVIDUAL
DETERMINATIUNS

TCTAL RANGE OF
LABORATORY AVERAGES

RANGE OF ACCEPTED
LABGCGRATORY AVERAGES

PERCENTAGE OF QUTLYING

LABCRATCKRIES

OVERALL MEAN OF ACCEPTED

LABORATORY AVERAGES

STANDARD +—=ABS
DEVIATION +—-RELX
(Selel}

STANDARD +=ADS
ERROR +—RELX
{SeEs)

CONFIDENCE LIMITS FGR T HE

MEAN OF PUGPULATION

FOR PROBAEILIYY LEVEL

ZR

PFI1OEXPG

49,500 - J355.000

145.500 - 399.000

2404611

137 .685S
57«2

79453
33.90

—~101e45 - 582467



TABIE 67

Comparison of the methods, SI~1

Element Method Average element concn. Outliers Overall mean
found on the basis of
faccepted” results by a
given method
As NAA 27.6 + 1.8 (16) 27.6 % 1.4 (24)
c&s 21.9 + 4.0 ( 3) 4.16; ’ '
IRF 3.3 + 1.8 (4) 5540 ;3 770
Ba AL 639.9 +32.8 ( 8) 639.2 +24.5 (15)
ES 711.8 176.8 ( 2)
XRF 614.6 +57.0 ( 4)
Co NAA 19.0 +0.7 (21) 460 19.8 &+ C.7 (35)
AAS 22,0 +1.6 (9) 38.3; 1680
ES 22.3 +6.7 (2)
Cr NAA 111.9 + 4.5 (1%) 219; 228.35 233  103.7 * 4.5 (34)
AAS 86.2 =+ 8.6 (11) 8.7; 88oC
ES 114.6 +19.6 ( 2)
XRF 111.1 #16.7 { 4}
Cu NAA 25.8 + 7.7 (6) 30.0 + 2.8 (31)
A2S 8.1 + 2.7 (17)
ES 48.8 + 8.8 ( 2)
XRF 34.2 #10.5 ( 5)
Fe HAA 6.85 + 0.11 (19) 0.088;8.38 6.T4 + 0.08 (35)
AAS 6.56 + 0.15 (10) 0.252;4.68;63.2
Vol 67T + 0.31 ( 2)
XRF 6.62 + 0.3 ( 4) 8.40
Ga HEA 22,1 + 3.6 (5) 23,7 + 2.3 {11)
XEF 27.3 + 4.3 ( 4)
X FAA 1.55 + 0.09 { 5) 1.45 £ 0,09 ( 7)
XRF 1.22 +0.02 ( 2)
la RAA 52,8 + 1.5 {23) 52.6 + 1.5 (26)
XrP 56.8 + 6.8 ( 2)

* Results are reported as: mean + S.E. (rumber of accepted laboratory avereages)

Concentrations are in Wt % for Fe, XK. ¥n, Ti and in ug/ g for other elements.



TABIE 67 (conmt'd)
Comparison of the methods 5 SL-1

*

Element Method Average element comcm. (Qutliers Overall mean
found on the basis of
faccepted™ results by a
given method
¥n . HAA 0.337 + 0,010 (13) 0.184 0.346-+ 0.007 (34)
AAS 0.345 + 0.010 (14)  OD050.015;50.490
XHF 0.386 + 0.026 ( 5) 0.557
Ni AAS 43,5 + 7.7 (5) 44.9 & 3.6 (u)
ES SL6 + 51 (2)
Pb AsS 3.1 4.6 (15) 4400 37.7 % 3. (20)
| ] 37.1 + 4.1 (2)
XRF 40.7 410.7 (2) 110;200;
Rb NAA 106.3 7.1 (7) 183.3 113.1 + 5.1 (12)
XEF 1226 4.9 (5
Se NAA 2.3 +0.80 (3) 14.4 2.85 £0.62 (T)
IRF 2,67 £1.33 ( 2)
Th NAA 14.0 10.5 (16) 28,2 14.0 £ 0.4T (18)
XHF 141 x23 (2)
Ti RAA 0.504 + 0.026 ( 7) 0.517 # 0.0193  (15)
XRF 0.516 4 0,032 ( 6) '
v NAA 174.0 +7.1 (12) 170.4 + 7.1 (20)
ES 181.4 +39.4 ( 2)
IRF 150.6 +26.5 ( 3) 13005
Zn FAL 214.1 10,7  ( 6) 54.95118.1  223.0 4 4.7 (26)
351.131338
XEP 232.4 £10.9 ( 4) 140

* Results are reported as: mean + S.E. (number of accepted laboratory averages)
Concentrations are in Wt % for Fe, K, Mn, Ti apd in ug/g for other elements.



TABIE 68

Concentrations of elemenis in IAFA's lake sediment (SL - 1), which can

be recommended with a relatively high degree of confidence *)

Major and Minor Constituents

El ement Content, Wt %
Iron (Fe) 6.74 + 0.17 *°
Manganese (Mn) 0.346 + 0.016
Titanium (Ti) 0.517 + 0.037

Trace Constituents

Element Content, n.gg £

Arsenic (As) 27.5 =+ 2.9
Barium (Ba) 639 + 53
Cerium (Ce) 117 +£17
Cobalt (co) 19.8 4+ 1.5
Lantharum (La) 52.6 &+ 3.1
Rubidium - (Rb) 113 + 11
Thorium (Th) 14 £ 1
Vanadium (V) 170 +15
Zinc (2n) 223 +10

* The reported uncertainties show confidence limits of the mean for
a significance level of « = 0.05.



TABLE 69

Concentrationsof elements in IAEA's lake sediment (SL - 1), which

can be recommended with a reasonable degree of confidence *)

Maior and minor constituents

Eilement Content Wt i .

Sodium; (¥a ) 0.172 + 0.012

Trace conetituents

Element Content EEZ g

Bromine (Br) 6.82 + 1.73
Cadmium (ca) 0.260 + 0.050
Chromium (cr) 104 + 9
Cesium (cs) 7.01 + 0.88
Copper (Cu) 30.0 % 5.6
Dysprosium (Dy) T-46 & 2.12
Hafnium (Bf) - 4426 4 0.58
Feodymiuwm (Rd) 43.8 + 2.8
Nickel (§i) 44.9 + 8.0
Lead {Pv) T 2 Te4
Ant imony {sb) 1.31 + 0.12
Scandium (Sc) , 17.3 + L.l
Samarium  (Sm) 9.25 + 0.51
Uranium (u) 4.02 + 0.32
Ytterbium  (Yb) .42 + 0.64

* The reported uncertainties show confidence limits of the mean for a
sismificance level of &« = 0.05.



TABIE 70

Non-certified concentrations of certain elements in TAEA's
lake sediment (SL - 1)

{(Information values only)

¥ajor and minor constituents

-

Element Content Wt %

Aluminium (A1) (8.9) =
Calcium  (Ca) (0.25)
Potassium (X) (1.5)
Magnesium (Mg) (2.9)
Sulphur (s) (1.2)

Trace constituents

Flement Content Eﬁ/ g
Boron (B) (3 )»
Bismuth (Bi) ( 1 )=
Chiorine (C1) (10 )=
Europium  (Eu) { 1.6)
Gallium (Ga) {24 )
Gadolinium (Gd) (12 )=
Germaniun (Ge) {25 )
Kercury (Eg) ( 0.13)
Holmium (Ho) ( 1.3 )=
Iodine (1) ' (28 )*
Indium (In) ( o.20)*
Lithium  (1i) (29 )
Lutetium  (Lu) ( 0.54)
Xolybdenum (Mo) ( 1.3)

Niobiuwm (i) (17 )»



TABIE 70 {cont'd)

Non-certified concentrations of certain elements in IAEA's
lake sediment (SI-1)
(Information values only)

Element ‘Content we/e
Phosphorus (P) (83t )=
Platinum (Pt) ( 0.36)*
Ruthenium (Ru) ( 0.13)*
Selenium (Se) ( 2.9)
Tin (Sn) ( 4 )*
Strontium {sr) (80 )
Tantalum (Ta) ( 1.6)
Terbium {Tv) ( 1.4)
Tellurium (Te) (2 )»»
Thulium (Tm) ( 0.66)%
Tungsten (W) ( 6 )
Yttrium () (8 )
Zirconium (21) (241 )
Content
Silver (ag) (82 )
Gold (Au) (10 )
Iridium (1r) ( 8.3 )=

* Data from one laboratory only.





