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Microwave Digestion of Hair Samples in Closed Vessels for the
Determinations of Copper and Iron by Derivative Flame Atomic
Absorption Spectrometry using Flow-injection Technique

Chen Lanju, Zheng Lianyi

(Hebei University of Science and Techology, Shijianzhuang 050018)
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Abstract A new method was presented for the determinations of copper and iron in hair samples,
which was based on the technique of microwave digestion in closed vessels, flow-injection and derivative
flame atomic absorption spectrometry. The technique of microwave digestion is convenient, little of
pollution, less in loss, and complete digestion. The flaws that sampling is large and matrix interference is
serious in conventional flame atomic absorption spectrometry(FAAS) were overcome by flow-injection
sampling technique. The sensitivity and signal selectivity were enhanced when derivative technique was used.
This new method that derivative flame atomic absorption spectrometry combined with microwave digestion
and flow-injection technique is smple and rapid with satisfactory results for determination of copper and
ironin hair.
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Tab.l Parameter of FAAS system Tab.2 Parameter of flow-injection system
Cu Fe Cu Fe
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Fig.l Derivative atomic absorption measurement system Fig.2 Atomic absorption signal character
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Fig.3 Sampling quantity and derivative atomic absorption single
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2.3
0.59 +0mL NHO; + 2mL HCIO, .
24 N N N
D,=1.22c + 0.003333, g=0.9999, 0~1.6pg/mL .
D,=0.7111c - 0.005632, g=0.9997, 0~1.0pg/mL .
A) Al I 30
3 N
Tab.3 Sensitivity, detection limit and precision
Cu Fe
P 0.048 0.14
Ko+ m 0.0036 0.0062
0.032 0.020
/ug + mL?
0.0017 0.0024
2.7 33
1%
1.8 21
3 ) ) 13.3~
225 83~188 .
25
) 7 2.0%~
3.6%; N ) 96.4%~98.5% o
4,
4
Tab.4 Determinations of copper and iron in samples
Cu Fe Cu Fe
/ug- g* 8.3 15.8 8.5 16.9
RSD/% 25 3.6 2.0 2.9
Ing - g* 10.0 20.0 10.0 20.0
(%) 98.5 98.6 96.4 98.1
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