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T o e R T e S L e e e DRI S

ORIGIN, PREPARATION AND TESTING

Fine fly ash (ca. 60 kg) originating from the 3rd zone of electrofilters at Kozienice power station
(Poland), was supplied by Mrs. M. Malusecka (Department of Power Stations’ Waste Utilization,
Katowice). Over 93% of the material passed trough the 0.06 mm sive. The material was homogenized by
mixing for 16 hrs. in a plastic drum rotated in three directions. Preliminary homogeneity testing was
performed determining Fe and Y contents by X-ray fluorescence in several subsamples of the material
taken from the drum.

Distribution of 50g portions into wide-mouthed, air-tight polyethylene bottles was achieved with the
aid of a specially constructed teflon scoop. Final homogeneity testing was performed by instrumental
neutron activation analysis, analyzing several subsamples taken from 6 individual bottles chosen at
random and comparing the results for 6 subsamples taken from one bottle. Statistical comparison of
results for Co, Cr, Fe, La, Sc, and Th obtained in the two series of measurements confirmed good
homogeneity of the material, at least for sample weight of m=100 mg.



CERTIFICATION

Assigning of “recommended” (certified) values was done on the basis of world-wide intercompari-
son in which 63 laboratories participated. The laboratories contributed 4282 bits of chemical
information (1041 laboratory means) on 65 elements. Their cooperation is gratefully acknowledged.

Statistical evaluation of results for individual elements was performed by the method published
previously”. The outlying results from the population of laboratory averages were rejected by concurrent
use of the four criteria i.e. those of Dixon, Grubbs, coefficient of skewness, and coefficient of kurtosis at
significance level of 0.05, followed by calculation of overall mean, confidence limits etc.

The criteria used to decide whether the overall mean can be given the status of ,,recommended””
(certified) value were as follows:

1. Relative uncertainty of the overall mean:

S.D. ‘ ty 45 < 20% (trace elements)

VN - X < 10% (major elements)
or relative standard deviation

S.D. < 25% (trace elements)

% < 15% (major elements)

For the purpose of this work elements with concentration exceeding 0.5% (5000 ppm) were
considered to be major elements.

2. The overall mean was calculated from at least 3 laboratory averages obtained by more than one
analytical technique. If results from only one analytical technique are available the number of laboratory
averages cannot be smaller than 5.

3. If the conditions (1) and (2) are fulfilled but the number of outliers exceeds 50%, the additional
procedure is activated which checks the changes of the mean and standard deviation respectively
accompanying successive rejections. The process of rejecting of outliers is then stopped when the
change in both the mean and standard deviation becomes lower or equal to 15%, and the condition (1) is
rechecked.

“Information” values were assigned to those elements for which the results while not fulfilling
conditions (1)-(3) still fulfilled the following condition:

S:D.tg0s < 50% (trace elements)

\FN X < 30% (major elements)

“"RECOMMENDED"” VALUES FOR CTA-FFA-1

MAJOR ELEMENTS TRACE ELEMENTS
Concentration Concentration Concentration
S [wis] Flement  fmg/kg (ppm)]  EPMEN mg/kg (ppm)]
Al 14.87 + 0.39 As 53.6 + 2.7 Ni 99.0 + 5.8
Fe 489 +0.14 Ba 835 + 56 P 725 + 74
Na 219 +0.08 Ce 120+ 7 Pb 369 + 46
Si 22,48 +0.92 Co 39.8+1.7 Rb 185+ 5
Cr 156 + 8 Sb 176 + 25
Cs 482+ 26 Sc 2424141
Cu 158 + 9 Sm 109 + 06
Dy 9.09 + 1.45 Sr 250 + 13
Er 452 +1.12 Ta 211 +0.16
Eu 2.39 + 0.06 Tb 138 + 0.14
F 198 + 39 Th 29.4 4 0.7
Gd 100426 Tm 0.705 + 0.200
Hf 6.09 + 0.45 u 15.1 + 0.8
La 60.7 + 4.0 v 260 + 10
Li 128 + 22 w 105 4 1.1
Lu 0.658 + 0.043 Y 450 + 135
Mn 1066 + 41 Yb 424 +0.19
Nd 56.8 + 3.7 Zn 569 + 58




"“INFORMATION" VALUES FOR CTA-FFA-1

MAJOR ELEMENTS TRACE ELEMENTS

Element Concentration [wt%] Element Concentration
[mg/kg (ppm)]

Ca 2.29 Be 27

K 2.20 Cd 28

Mg 1.55 Ga 49

Ti 0.58 In 0.34

Mo 17

Se 4.6

The preparation and certification of the CTA - FFA -1 certified reference material was performed by the staff of the
Department of Analytical Chemistry, Institute of Nuclear Chemistry and Technology, under the direction of Prof. dr
hab. R. Dybczyniski.
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(in alphabetical order)

Mrs. E. Arabas, Instytut Szkia i Ceramiki, Warszawa, POLAND
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Mr. Z. Szopa, Dr. H. Polkowska-Motrenko, prof. dr. R. Dybczyfiski, Miss M. Mandecka,
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