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Abstract: Acrylonitrile-styrene-butadiene copolymer (ABS) plastic is an important engineering plastic used for the manufacture of the
front frame in the manufacture of TV shell. In order to meet the usage requirements of different products, different additives containing
heavy metals are often added into ABS plastics for performance improvement. Therefore, ABS plastics may cause harm to environment
and human body when they are abandoned or recycled. Microwave digestion-inductively coupled plasma atomic emission spectrometry
method for the determination of the elements Cd, Cr, Pb, Ni in ABS plastic simultaneously was established through the optimization of
acid digestion system, acid digestion dosage, microwave digestion procedure of pretreatment conditions. The condition for microwave
digestion was optimal when it was added 8 mL HNOs, 2 mL H2O- and 1.5 mL HBF,. After the digestion, the digestion solution was
clear. The detection limit of every element was less than 0.82 mg/kg and the relative standard deviation was no more than 6.98%. The
accuracy of the method was evaluated by the method of spiked recovery and the recovery was 76.2%~85.6%. The method had the

advantages of thorough digestion, low detection limit, high recision and good accuracy.

Yr#s HER: 2017-10-12

BIEEE: OEVE1978-), B3, LR, B0, WL, L5071 R A YR Ls MEE RIS A
Ko E-mail:jfbai @sspu.edu.cn

BEWE: P RAH H ORI H (ZF1224), g TV RSB SRR B H (XXKZD1606), F3g55 = Tl k26
7T H (A01GY 17F022) % Bl



30 i T TR ER

2018 4 3 35 %

Keywords: inductively coupled plasma-atomic emission spectro metry; microwave digestion; ABS plastics; heavy metal elements

0 35

WG - R OH - T R3LRY) (ABS) R
X2 TR R — R, DREL AT ) ol o o B
Mif FAVE IR P AR 2 2 itk | Peeth . Svmde
FHE . RGPS R YRR Mg 2z M T2
W AL EEIPL. RS T AR A AR, 2
— Bl A A TR AR (. i AN IR L
T AN BT R LR OB RE SR fig 4 L R B v K
O ABS BB I 2 Rl BRI RS T 2
DN Q5 Y AR AR 2N S P B LN R S TR T
et AR i s A R A ) R, g kL 25 1R AT 4R K R,
QI T R R e A s S 7 e ol R R B
A EY R4S, FHAE 2003 4F 2 H 13 H S BR#G
Pl Py 1 1 A BT MR = K bR o Y ] B
IRy AR, R TH SR [ SOR) 6 S 2S5
Fhoy  FREE =R R G AA P FAT B X,
PR R ORI R AR LA e Bk 2 R B R e R
RN R,

H A, ik = BORL b 3 <5 e o0 3 1 B A AR
HE, FEIAT B ST, BT 0T PR AL A1 58 ABS 22K}
PEAHESE TR D TR R
KR, P R S A ] e RN T
& Cr. Cd. Pb. Ni B0 £ AENMNZMHHHHHEY
S5 101 By N A e . o S 1) SR A - A
SR RO I D7 V0 SRR JEURE T L R Ok )
W5E FEAT T W9, IAS T I A80CR, Wl 45 A
FRUEA 22 /N T 10% o T ML AT AT i ] LAR
O FA T HL AT DO SN I R REAT RS A 45 0, 53 Ab,
P PR PR BE A1 5 ORUE U &5 S v o B R
B S B AR P R 6 (inductive coupled plasma
atomic emission spectrometry, ICP-AES) % HA5 73 #t
BT AT R84, R RS
BRI ZER A O, Rk, ASCIE I AR IR R L 7
T T AR S5 A B A A, A SR AR VA AR
S HT AL B J7 1. ICP-AES A JF] B A il ABS Yk}
Cr. Cd. Pb. Ni 4 FE &)@ oo s, SRAUm ML AT ik s
15, IR HEAHLANE ABS ¥k 2 M 4 8 e R
JE [P AR TT IR B S 25 K4

1 X§aERsy
L1 KBk
S R B R BRI 1

£ FERGH
Tab. 1 Major reagents
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Tab. 2 Experimental instruments
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Tab. 3 Microwave digestion parameters
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Tab. 4 The results of digestion with different auxiliary acids in HNO3-H202 system

Wkl EM 4468/mL  HALR/mL Cdipsgin/ Cdrsp/% Crosyn Crrsp/% Poysy/ Pbrsp/% Nivysyn/ Nirsp/%
(mg-kg™") (mgkg™?) (mg-kg™") (mg-kg ™)
H,SO4: 1.5 544 5.01 0.46 434 14.1 1.07 30.9 1.52
aps SMLHNOs.  gepgs 933 485 1.95 353 11.5 2.89 25.8 1.28
2mbH20: e s 10.7 3.67 438 1.31 419 1.36 35.6 1.89
HBF;: 1.5 109 151 5.46 2.78 443 0.66 343 0.94
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Tab. 5 Microwave digestion procedure
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Tab. 6 The method limit of detection and quantification of
4 elements

Cd Cr Pb Ni

MR /(mg - kg™ 0.37 0.82 0.16 0.56
EEM/(mg-kg™!) 1.23 2.73 0.53 1.87
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Tab. 7 The addition standard recoveries of ABS plastic samples

. . Jibw B %
WRKE FINR/(mgkg™h)

Cd Cr Pb Ni

No.1 20 80.4 847 765 79.0
No.2 20 795 852 769 795
No.3 20 80.8 856 764 789
No.4 20 81.7 848 766 793
No.5 20 79.5 850 76.8 78.8
No.6 20 814 851 769 79.2
“FIME 20 80.5 851 767 179.1
No.1 50 794 842 765 783
No.2 50 79.2 841 763 785
No.3 50 80.5 839 766 784
No.4 50 793 843 768 78.6
No.5 50 79.8 855 766 783
No.6 50 79.5 847 762 78.1
I 50 79.6 845 765 784
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