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The development of test method for determination of lead in
aluminium and aluminium alloy by inductively coupled plasma
optical emission spectrometry
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Abstract

This research has developed a rapid, accurate and precise method based on inductively coupled plasma
optical emission spectroscopy for determination of lead in aluminium and aluminum alloys using non-matrix
matched calibration curve. Performance characteristics which are linearity, Limit of Determination (LOD), Limit
of Quantitation (LOQ), bias, precision and matrix effect were studied. The target uncertainty associated with
the quantification of lead in aluminium and aluminum alloys, should be no bigger than 20%. From the study, it
was found that LOD and LOQ are 2.164 and 100.0 mg/kg, respectively, while working range of this method
was 100.0 — 500.0 mg/kg. The method bias was evaluated from the recoveries of the standard substance
added to the lead-free aluminum at 3 concentration levels (low, medium and high) of the working range under
repeatability conditions. It showed that the recoveries were 81.76 —83.43%. For the precise of the intermediate
repeatability condition, the same concentration of the bias study was added to the samples showed that the
relative standard deviation was less than 3% and the matrix effect was investigated by a comparison paired
sample test between the non-matrix matched calibration method and matrix matched calibration method. The
Paired t—test is tcal (2.409) less than tcrit (4.30). It was found that there is no matrix effect. The information
obtained from the developed method can be used to estimate measurement uncertainty [1]. It was found that
the expanded uncertainties of this method at the confidence level of 95% was 19%. Therefore, the proposed
method for determination of lead in aluminium and aluminum alloys is accurate, precise, reliable, and fit for

the intended use.
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100.0 — 500.0 mg/kg fﬂﬂ’lummmm@muim




ﬁl’]?ﬁ\‘W] 6 ?@ﬂ@vﬁqﬂuﬂf\mLL@‘V@’JMLUEQLUMNWB’]%‘WM
duimsnanududunn nana A ﬂ@ﬁ‘ﬁ’]\‘iﬂ’]‘ﬂ‘ﬂd’ﬁu

Sunuaaan

Banadida, o w5 SasazmAY
n5I3A LA, %RSD
mg/kg
mg/kg
100.0 (lﬁ’]) 83.43 83.43 2.036
250.0 (Na3) 204.4 81.76 0.7933
500.0 (Q\i) 408.6 82.08 1.646
NOTTNMLA Tlaenin
80-120 %
[10] 3%

mslmmwLﬁmLﬂumfrmﬂmm‘lﬂé’lﬁmmmm
mmfaysﬁwmﬁqmwLﬁmﬁ“uImﬁf]miwmgumﬂ?mm
meiniFinadluatsazate Sample blank NAdwidndu
gaLmeaiun1sAnEANTawEIedRs naliReula
Intermediate precision condition WAYATUITUATIANN
Lﬁmmﬂmmwﬁmmummﬂmﬁuﬁwé (RSD) WuAN
doudsauuninsguduindtieandfenas 3 atlu
inowsinean Ul ‘

doyantaainnisnsagaunulauBe AN
waznsNAIgIU Asnagnmnsatimn g lunnstsniiu
A liuvnen Ineneduunaesdinnulaiuiuey
N&ATYFNg 7 Aamaeh 7

13197 7 aglAnAnulaiutneusasisnaasy

T1emMe Pb at 182.205 nm

ArAN s iuaNaNNNIMAZeL

o 0.09174
ANlaNEe u(R)
ANl kLB UANNNIINAREL
o 0.02036
ANLNEN u(P)
ArAnldLiduauaInns W
0.009044
NM7314 uCal
AN (C), Fazay 0.010
AAN L UURUIIN ue 0.00094
Aawlaiuiauaeng (U) Nezdu 00019
ANHdasuRLaY 95 (k=2) '
Anpuldiniauasng (U), fasas 19
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4. ﬂ‘a‘ﬂ (Conclusion)
AEneaauvm BRI e BT A A
naaNneanineaalafusinnsfimes gnifulgsine
nsU3uiaeuaan1sainansmunmsgIuaInas Matrix
matched calibration mua‘%mmﬁ’m ASTM E3061 i1
3% Non-matrix matched calibration Ing19i1n1sm99agaL
At AreRinaaeuuazinuuaAIANN Ll Le
dlnnavedissesliifuienas 20 wudipnidnsoly
nELansdNRveRanagay LHwA AnNdNRLETd.
Indnfinnnamsaan Iadnianiedaiunns daansldanu
ANTBULBEN AMNINEN NANTENLANNBIALTTNALYDY
PLLIRN wazAANll wuen Lﬂyubl,ﬂmummfm’mi
ganfuniue uansdndaneaaLilvnzaniunigld
Numndnnlsrad dahidaneaeunilTinunziofa
\ATRIBUANINAANAANINANAANBE NFADABHNATY
awninsiimes NaF1ansmlunsgIuiaeds Non-matrix
matched calibration aunsaNnldiLaLAATEd
dszaniinazifnetivezgiiiannazesgiitonias
TAzamss gneine usiudn agflunmsinnsaaniy
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