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Sample preparation for laboratory proficiency testing of
heavy metals in water
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Abstract

The sample preparation for laboratory proficiency testing of heavy metals in water must be
accurate, precise, and meet the requirements of ISO/IEC 17043:2010. The aim of this study is to find the
suitability of sample preparation for cadmium (Cd), nickel (Ni) and lead (Pb) in water by adding known
standard solutions in the deionized water, preserving with nitric acid at pH-value about 2.0, mixing, filling
in bottles and labelling. The samples are randomly selected for homogeneity and stability testing. The
statistical process was designed for homogeneity and stability evaluation according to the 1SO 13528:
2005 by comparing with the standard deviation for proficiency assessment which is the target standard
deviation by perception from previous rounds, standard method and expert judgment. It was set at 7 %
of the assigned values which were the reference values from National Metrology Institute (Thailand). The
results of homogeneity and stability assessment of three sets of samples showed that they were sufficiently
homogeneous and stable. These ensured that all laboratories receive distribution units that do not differ
significantly in the parameters to be analyzed.
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1. uni (Introduction)
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2. 28N19198l (Experimental)
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O p = The standard deviation for proficiency assessment

.= The between-samples standard deviation
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A = The general average of the measurements obtained in the homogeneity check

@
1

The general average of the results obtained in the stability check

mmu The standard deviation for prof|C|ency
assessment(o") “Lun@mmumanhmﬂaummLuu
mmig’]ul,il’mmﬂ (Target standard deviation) ‘rN
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(C = The concentration ratio of assigned value)

3. NALATI91TA! (Results and Discussion)
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Sample Cadmium (mg/L) Lead (mg/L) Nickel (mg/L)
replicate 1 replicate 1 replicate 1 replicate 1 replicate 1 replicate 2
1 0.667 0.673 1.405 1.43 3.971 3.999
2 0.674 0.668 1.408 1.404 3.971 4.008
3 0.679 0.672 1.413 1.421 3.984 4.035
4 0.663 0.685 1.393 1.437 4.008 4.055
5 0.673 0.675 1.408 1.417 4.011 4.072
6 0.680 0.681 1.431 1.411 3.986 4.068
7 0.667 0.670 1.401 1.403 4.048 4.007
8 0.672 0.675 1.424 1.422 4.059 4.051
9 0.671 0.671 1.415 1.417 3.962 4.036
10 0.678 0.670 1.402 1.409 4.040 3.970
mean 0.673 1.414 4.017
S 0.000 0.000 0.000
Between
Sample p ) 0.043 0,093 0.277
analysis N
030, 0.013 0.028 0.083
s S 035 » SUFFICIENT SUFFICIENT SUFFICIENT
ST 3 %auﬂaﬂﬂiﬁﬂmmmLﬂuﬁaﬁﬂaﬁumaaﬁqaﬂ'wﬁﬂ ﬂ;mﬁ' 2
Sample Cadmium (mg/L) Lead (mg/L) Nickel (mg/L)
replicate 1 replicate 1 replicate 1 replicate 1 replicate 1 replicate 2
1 0.04 0.04 0.408 0.407 0.31 0.31
2 0.04 0.04 0.406 0.405 0.30 0.31
3 0.04 0.04 0.400 0.408 0.30 0.31
4 0.04 0.04 0.404 0.404 0.30 0.30
5 0.04 0.04 0.408 0.404 0.30 0.30
6 0.04 0.04 0.408 0.405 0.30 0.30
7 0.04 0.04 0.407 0.402 0.31 0.31
8 0.04 0.04 0.402 0.408 0.30 0.30
9 0.04 0.04 0.406 0.408 0.30 0.30
10 0.04 0.04 0.407 0.409 0.30 0.31
mean 0.040 0.406 0.304
Between Ss 0.000 0.000 0.003
Sample g » 0.003 0.029 0.021
analysis R
030 » 0.001 0.009 0.006
s.< 03 pat B SUFFICIENT SUFFICIENT SUFFICIENT
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ANTINN 4 mmﬂammﬂmmmLﬂuLuamenummmamqm ‘lgﬂ‘l/l 3

Cadmium (mg/L) Lead (mg/L) Nickel (mg/L)
Sample
replicate
replicate 1 replicate 1 replicate 1 replicate 1 replicate 2
1
1 1.1 1.1 0.70 0.70 0.78 0.78
2 1.1 1.1 0.70 0.70 0.77 0.77
3 1.12 1.12 0.70 0.70 0.77 0.78
4 1.12 1.1 0.70 0.70 0.77 0.77
5 1.1 1.12 0.69 0.70 0.78 0.78
6 1.1 1.1 0.69 0.70 0.79 0.76
7 1.10 1.13 0.69 0.70 0.77 0.78
8 1.1 1.10 0.70 0.70 0.78 0.78
9 1.1 1.1 0.70 0.69 0.77 0.77
10 1.1 1.1 0.70 0.70 0.78 0.78
mean 1.112 0.698 0.776
Sg 0.000 0.000 0.000
Between N
0.064 0.058 0.048
Sample O »p
analysis "
Y 030, 0.019 0.017 0.014
A
Se <030 » SUFFICIENT SUFFICIENT SUFFICIENT

AN997 5 ﬁ’]agamiﬁﬂmmmmﬁmmmﬁq@ﬁ'wﬁﬂﬁq 3 U

Faatneuingnd 1 Faatneuingni 2 Faetneignd 3
Item
Cadmium Lead Nickel Cadmium Lead Nickel Cadmium Lead Nickel
Conc. (mg/L)
0.621 1.324 3.962 0.043 0.411 0.312 1127 0.712 0.815
(Reference value)
%CV (Target
standard deviation,
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
N
Op)
%CV (Horwitz
17.2 15.2 13.0 25.7 18.3 19.1 15.7 16.8 16.5
equation)
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A3 6 IFELTIELAT%CY 294 Target standard deviation (o ,) WAz Horwitz equation

Fataringad 1 Faatiatinge? 2 Fataringed 3
ltem
Cadmium Lead Nickel Cadmium Lead Nickel Cadmium Lead Nickel
Conc. (mg/L)
0.621 1.324 3.962 0.043 0.411 0.312 1.127 0.712 0.815
(Reference value)
%CV (Target
standard deviation,
7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
A
Op)
%CV (Horwitz
17.2 15.2 13.0 257 18.3 19.1 15.7 16.8 16.5
equation)
Q‘ q | dl [~ 49/ q > 4 Ql s | Vv a
MNITINN 7 L‘]_E‘HUL’I/]F;I‘]_Iﬂ’]LQﬁEI‘]J'a\‘iNaVlmﬂﬂUWJ'}JJLﬂuLu@Lﬂﬂ’muLLa:WQWJJLHOH?LV]EIUT)UW'W@’N@Q
ltem Faetnagad 1 Faatangad 2 Faeangan 3
(mg/L) Cadmium Lead Nickel Cadmium Lead Nickel Cadmium Lead Nickel
Concentration 0.621 1.324 3.962 0.043 0.411 0.312 1.127 0.712 0.815
(Reference value)
Average mean of 0.673 1.414 4,017 0.040 0.406 0.304 1.112 0.698 0.776
homogeneity (8.37%) (6.80%) (1.39%) (6.98%) (1.22%) | (2.56%) (1.33%) (1.97%) | (4.79%)
Average mean of 0.665 1.408 4.025 0.040 0.406 0.300 1.104 0.704 0.790
stability (7.09%) (6.34%) | (1.59%) | (6.98%) (1.22%) | (3.85%) (2.04%) (1.12%) | (3.07%)

4. 431l (Conclusion)
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