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Environmental legislation
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Abstract. The quantification of transboundary atmospheric pollutants involves measurements which,
after sampling, consist in quantitative chemical analyses. In the environmental Romanian legislation
there are maximum value concentration for over 100 pollutants for the atmospheric stationary
emission sources and for 29 pollutants for air quality. The prove of the traceability and of the accuracy
of the analyses results is made by certified reference material (CRM) use or by the inter-laboratory
analysis. This issue presents the activity of Air Pollution Laboratory from INCD ECOIND concern-
ing organisation and the co-ordination of a proficiency testing scheme for five pollutants of the
atmosphere: NO,, Cl-, CN-, Co and Ni with the participation of nine laboratories. There are pre-
sented the inter-laboratory analyses results performed in nine laboratories for the certified reference
materials or synthetic reference solutions prepared by INCD ECOIND followed by the statistical
interpretation of the results. Calculation of ‘Z-score’ and the elaboration of ‘The Proficiency Testing
Report’ which represent, for our clients and for the National Accreditation Organism in accordance
with SR EN ISO/CEI 17.25:2001, the prove of the participation to this kind of activity.
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AIMS AND BACKGROUND

EN ISO CEI 17025:1999 - reference standard for accreditation of test and cali-
bration laboratories requires:

- Existence of methods for quantitative analyses of air quality and flue/exit
— EG — gases with high level of reproducibility and repeatability;

— Measurements traceability and results quality assurance by CRM use;

— Laboratories participation in proficiency testing (PT) schemes by inter-
laboratory comparison according with ISO / CEI Guide 43.

The quantification of transboundary atmospheric pollutants involves mea-
surements made by automatic methods or classical/wet methods. The classical
methods, after sampling, involve quantitative chemical analyses.

* For correspondence.
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The prove of the traceability and of the accuracy of the analyses results is
made by CRM use or by the inter-laboratory analysis.

Because CRMs are expensive, sometimes their concentrations are not in the
range of calibration curves or CRMs do not exist for all the pollutants. The use
of PT schemes by inter-laboratory comparison is the best solution which solves
one of the Romanian National Accreditation Body (RENAR) and EN ISO CEI
17025:1999 requirement. ;

The Romanian National Accreditation Body signed in March 2004 the MLA
(Mutual Laboratory Agreement) with the European Co-operation for Accredi-
tation.

The Order No 462/1993 of the Waters, Forests and Environmental Protec-
tion Ministry makes limitations for over 150 organic orfand inorganic pollut-
ants into the atmosphere like: cyanides (CN-), nitrogen dioxide (NO,), chloride
(CI), nickel (Ni) and cobalt (Co).

STAS 12574/87 ‘Air from protected areas. Quality conditions’ does not con-
tain limitations for all these pollutants but contains for nitrogen dioxide, hydro-
gen chloride and other metals with daily limits very low.

INCD ECOIND and other laboratories are interested in maintenance and
improvement of the quality/accuracy of their analysis results.

One of the accredited test laboratories from INCD ECOIND is Air Pollu-
tion Laboratory.

EXPERIMENTAL

Taking into account the RENAR and SR EN ISO/CEI 17025:2001 requirements,
Air Pollution Laboratory from INCD ECOIND, with INFRAS program finan-
cial support, organised and co-ordinated, with the participation of eight test
laboratories, two proficiency testing schemes: ‘AIR & INFRAS C2/2002 - split
samples’ and ‘AIR & INFRAS C2 /2003 — unique samples’, for five pollutants of
the atmosphere: NO,, CI-, CN-, Co and Ni.

The participants (021 to 029 codes in 2002 and 031 to 039 codes in 2003,
without link with the order below, for confidentiality reason) were:

1. S.C. CAST S.A. Bucharest;

2.S.C. LACECA S.A. Bucharest;

3. INCD - I.C.LLM. Bucharest;

4. S.C. ICECHIM S.A. Bucharest;

5. INSTITUTUL de CERCETARI pentru PROTECTIA MUNCII Bucharest;

6. INSPECTORATUL DE PROTECTIA MEDIULUI Ploiesti;

7. ROMPETROL RAFINARE - COMPLEXUL PETROMIDIA SA
Navodari;

8. S.C. REPUBLICA S.A Bucharest;

9. INCD ECOIND Bucharest.
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Air Pollution Laboratory from INCD ECOIND prepared the samples
analysed in the two PT schemes.

These samples were:

— CRM obtained by Air Pollution Laboratory in 2000 and 2002 for NO,, CI-,
CN-, Co and Ni, or

— Reference Standard Solutions prepared using salt or/and metal powder or
wire. :

In Table 1 are indicated the samples analysed.

Table 1. Samples analysed

Pollutant 2002 2003

Chloride P1: CRM 4 - Cl1/2000 P11: CRM 4 - Cl1/2000
P2: CRM 5 - Cl/2000 P12: CRM 5 - Cl1/ 2000

Nitrogen dioxide P3: CRM 6 - NO,/ 2000 P13: CRM 6 - NO,/ 2000
P4: CRM 7-NO,/ 2000 P14: CRM 7 - NO, /2000

Cyanides P5 and P6 (prepared using P19 and P20 (prepared using
potassium cyanide) potassium cyanide)

Co P7 and P8 for Co (prepared P15:CRM 16 - Co /2002
using cobalt chloride P16 (prepared using cobalt
hexahydrated) powder)

Ni P9 and P10 for Ni (prepared  P17: CRM 17 — Ni /2002
using nickel sulphate P18 (prepared using nickel
hexahydrated) wire)

In 2002, each solution of P1-P10 was divided in 15 bottles and distributed
to each participant.

In 2003 10 bottles containing P11-P20 were transported to the first partici-
pant and after the analyses the bottles was transported to the next participant
and so on.

Informative and certified and calculated concentrations of the sample P1-
P20 are shown in Table 2.

After the verification of their working conditions, the laboratories performed
the analysis of P1-P20 applying:

— VIS spectrophotometric methods: Cl-, NO,, CN-, Co and Ni;

— ICP - AES: Co and Nj;

— AAS: Co and Ni;

— volumetric: CI-.

The results were transmitted to INCD ECOIND.

For the statistical interpretation of the inter-laboratory results were applied
Cochran and Grubbs tests (for the within and inter-laboratory variance study
and outliers identification) and were calculated (Table 3 for 2002 and Table 4
for 2003):
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Table 7. 2002 and 2003 mean Z-score

Labora- Cr NO, CN- Co Ni
tory 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003

029,031 0565 0251 0774 0642 0263 0.189 0.819 0104 0164 0310
022,032 1319 1.599 0.176 1.124 1.092 0.189 0206 1.561 0688 1.243
024,033 0305 0.072 0167 0410 0663 0.578 0.529 0889 0910 0476
021,034 0398 0915 0487 0610 0745 0445 1457 0959 1463 1.038
023,035 1942 1.182 2546 1498 1448 2278 1.734 1.087 0.692 0498
025,036 0609 0.146 0.196 0474 0487 0.156 0883 0.150 0.025 0279
027,037 0.193 0.240 0441 0537 0.767 0278 0420 0.163 0719 0.600
026,038 0.548 1.642 0240 1564 0531 1323 0361 1023 0.168 1.852
028,039 0440 0.124 0337 0410 0.844 0378 0425 0214 1516 0415

~ The mean value of the inter-laboratory results — X/ considered as refer-
ence consensus value.
— The standard deviation of the inter-laboratory results — S.

CONCLUSIONS

For laboratory performance (Tables 4 and 5) were calculated, for each pollutant
and each laboratory:

— The individual Z-score - Z: Z . = (x, - X ) / s;

— Total Z-score - Z:Z = (Z, + Z,);

—Mean Z-score -Z :Z =(Z, +Z,) [ 2.

The Z-score has the following signification (according with ISO/CEI Guide
43):

| Z | £ 2 satisfactory
2 <|Z| < 3 questionable
| Z | 23 unsatisfactory

All laboratories obtained in 2002 a Z_-score < 2 which represents very good
performance, excepting lab. 023 for NO,.

All laboratories obtained in 2003 a Z_-score < 2 which represents very good
performance, excepting lab. 035 for cyanide.

A part of the laboratories performed their performances in 2003 obtaining
lower mean Z-score, part of those had obtained higher mean Z-score (Table 7)
but the variability within laboratory was better.

The results were used for method validation in a CALIST National R&D
project.
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