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Abstract: Quantitative analytical condition for arsenic in plastic materials by the flow injection-hydride

generation-inductively coupled plasma-atomic emission spectrometry was studied. The plastic samples were

dissolved by wet-acid digestion method and microwave-acid digestion method. The reproducibility and accuracy

in this method was verified using of certified reference materials(CRMs) CRM-EC680k and CRM-EC681k.

The analyical results agrees with certified value within the range of uncertainty. The results of CRM-EC680k

wer 4.1~4.3 mg/kg (certified value 4.1+0.5 mg/kg), and the results of CRM-EC681k were 28.9~30.6 mg/kg

(certified value 29.1+1.8 mg/kg).
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Fig. 1. Schematic representation of hydride generator.
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Fig. 2. The flow chart for preparation of sample solution in
digestion apparatus.
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Fig. 4. The flow chart of preparation of sample solution in
microwave digestion.

Table 1. Example for digestion program of microwave oven

Step Tir.ne Electric power  Temperature
[min] [W] [°C]
1 5 400 120
2 5 600 120
3 12 800 210
4 20 800 210
Cooling 30 - -

Vol. 25, No. 6, 2012

Table 2. As content of certificated reference material (CRM)

Name Material As (mg/kg)
CRM-EC680k  Polyethylene 4.1 +0.5
CRM-EC681k  Polyethylene 29.1 +1.8
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Table 3. Variation of concentration of reducing agent KI

As(V) concentartion

Reducing agent

5 pg/L 10 pg/ll 15 pg/L
1% KI+10% CgHgOg 43 8.9 13.1
2% KI+10% CgHgOg 4.6 9.4 13.7
5% KI+10% CgHgOg 49 10.1 14.9
8% KI+10% CsHzOs 49 10.1 14.9
10% KI+10% CgHgOg 49 10.2 15.1
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Fig. 5. Graph for Variation of concentration of reducing agent
KI.
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Table 4. Analytical results of EC680k samples by wet-acid

Table 5. Analytical results of EC681k samples by wet-acid

digestion digestion
HG-ICP HG-ICP HG-ICP HG-ICP
Grou Samples Grou samples Grou Samples Grou Samples
PP (mgikg) P P (mgkg) S e 1)
EC680k-1 4.20 EC680k-1 4.08 EC681k-1  28.76 EC681k-1  30.57
EC680k-2  4.26 EC680k-2 4.02 EC681k-2  28.96 EC681k-2 2891
Group peegok-3  4.11 Gr‘;“p EC680k-3 395 Gr‘i”p EC681k-3  28.62 Gr‘;“p EC681k-3  28.61
EC680k-4  4.14 EC680k-4 4.21 EC681k-4  28.05 EC681k-4  28.71
EC680k-5 4.24 EC680k-5 4.13 EC681k-5  28.32 EC681k-5  29.51
EC680k-1 4.06 EC680k-1 4.11 EC681k-1  28.11 EC681k-1  28.89
EC680k-2  3.92 EC680k-2 4.22 EC681k-2  28.69 EC681k-2  29.04
Group peggok-3  3.98 Grj“p EC680k-3  4.19 Gr‘;”p EC681k-3  29.34 G“I’p EC681k-3  29.44
EC680k-4  4.18 EC680k-4 3.86 EC681k-4  29.27 EC681k-4  28.37
EC680k-5  4.04 EC680k-5 412 EC681k-5  28.34 EC681k-5 29.41
6 34 -
determinated results b determinated results
certified value(4.1) 33 ] certified value(29.1)
32
5 4
31
g g ] /\
=g !:!}.(l-.,,,, mu ,,,,/ _actm __ut 2 1
E a4 . o X/ E 29 ;;*”"””" S A ”"/ \:-ﬁ\/
g 2 27 Ter«cry«ctecrtrctrtrtr/r// /ey
34 4
26
25
2 T T T T T T T T T 24 ] T T T T T T T T T
0 5 10 15 20 0 5 10 15 20

No. of determination

Fig. 6. Analytical results of EC680k samples by wet-acid
digestion.
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¥ B3 A= Table 4 2 Table 59+ 7+
t}. CRM-EC680k Al &5 HG-ICPE =43 A 3
#EEE 4.10 mgkgol 1, ANEFARE 2.730%2
et CRM-EC681k A1 EE HG-ICPZ 3743+ 2
= HaEEE 28.896 mgkg ©13 AN EEAA =
2.041%2 ura}wu} Fig. 62] CRM-EC680k®] 4]
Ao 7ol AF%kE.1 mgkg)t FAMSE A4S
o}°i°111 25 Aar H9*0.5 mgkg) WA A=
geold 4= ATt T3 Fig. 7¢] CRM-EC611k
A Aol M= Q1F5H29.1 mgke)Dt F-AF 2
TR e, B |2} 1] (+1.8 mg/kg) WA
H A& A = ATk olef e Ao A
A B Ho R Rt As(V)E As(IH)i
3t T2 HG-ICPZ £ 3l Whio] AldAdo] 9l

mlm HE ml

32 o oy v K lo >-\l

.—erﬁ_llo}l
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Fig. 7. Analytical results of EC681k samples by wet-acid
digestion.
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I} HAEFEE 426 mgkgoll AUWEFHUE
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Table 6. Analytical results of EC680k samples by microwave-
acid digestion

HG-ICP HG-ICP
Grou; Samples Grou Samples
PP (mgikg) TP PP (mgjkg)
EC680k-1  4.30 EC680k-1  4.19
EC680k-2  4.27 EC680k-2  4.23
Group Group

EC680k-3  4.19
EC680k-4  4.28
EC680k-5  4.41

EC680k-1  4.18
EC680k-2  4.21
EC680k-3  4.38
EC680k-4  4.27
EC680k-5  4.17

EC680k-3  4.29
EC680k-4  4.18
EC680k-5  4.28

EC680k-1  4.18
EC680k-2  4.29
EC680k-3  4.31
EC680k-4  4.34
EC680k-5  4.19

Group Group

determinated results
certified value(4.1)
5
o
té l-—l\-/.)\’./\l\.’._.,l\'/l\./l—l—.\.
E a4 TTTTTTYTTYTTTTTT Ty T T T T T T
5}
[ =
s e
o
3
2 1 - T v T T T T T
0 5 10 15 20

No. of determination

Fig. 8. Analytical results of EC680k samples by microwave-
acid digestion

Table 7. Analytical results of EC681k samples by microwave-
acid digestion

HG-ICP
(mg/ke)
EC681k-1  29.73
EC681k-2  29.98
EC681k-3  30.72
EC681k-4  30.18
EC681k-5  30.45

EC681k-1  30.72
EC681k-2  30.18
EC681k-3  30.79
EC681k-4  32.14
EC681k-5  30.89

HG-ICP
(mg/kg)
EC681k-1  30.62
EC681k-2  29.14
EC681k-3  30.94
EC681k-4  31.89
EC681k-5  30.42

EC681k-1  31.98
EC681k-2  31.21
EC681k-3  30.72
EC681k-4 29.32
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Fig. 9. Analytical results of EC681k samples by microwave-
acid digestion.
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