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~ 1099 nm, , , , , () 0.02¢
40. 68 MHz, 1.3.2 0.20 g( 0. 0001 g)
1.1 KW, (99.9%% ), , 9mlL HNOs 1 mLHCI 1
16 1/ min, 0 I/ min, 207 mL HCIO: 0.5 mL H:02,
kPa, 1. 2 ml/min, 14 mm, , : 552 kPa, 30
45 s, 1 min; 689 kPa, 45 min; 827 kPa,
: Pb220. 353 nm Cd214. 441 20 min ,
nm Cr267.716 nm Hgl194. 227 nm , HF 0.5 mL,
MDS-2000 ( CEM ): , . 689 kPa,
630 watts, 2450 MHz, O~ 120 Psi, 45 min; 827 kPa, 20 min
M 200 ( Retsch ) , ,
1.2 1.0 g HsBOs 100 ml ,
Pb Cd Cr Hg Ca Si Ba Zn Al Ti Mg 30 mL, 200 °C
Mn Fe P Sn Sb La Ce Pr Nd : 5 min , 100 mL
, Si Sn S 0.5
mg/ml. 1. 0 mg/ml; HNO; HCI 1.4
HCIOs+ H3BOs  H20: , HF ) 100 mL 10 mLL HNO; 1 mL
HCl 25 mL H3BOs(40 g 1), Pb Cd
1.3 Cr Hg
1.3.1
] 2 1
0.5 mm ,
1
Tab.1 Calibration curve
1 (HgmL) 2 ( (HgmlL) 30 (Mg mL) 4 0/ (Mg mL)
Pb 0 0.5 2.0 4.0 0. 99998
Cd 0 0.2 1.0 2.0 0. 99999
Cr 0 0.5 2.0 4.0 1. 00000
Hg 0 0.2 1.0 2.0 0. 99998
2 ,
2.1 , Pb Cd Cr Hg
Hz SO4 s H2504 ’ Hg 2 2
; H2904 1~ 4. 5moJL , PbSOs4 HNO,
1.2 mgL, pPve Oml, HNOs 1ml HCl 0.5mL H:05
oG ’ e HCIO HCIO
: Cd  Cr, ) : !
, 0051 1.5 2mL. : HCIO4
Hg N Cd 1 H]]-‘ ’
) Cd , HF
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HF ICR-AES , nm , Nd  Pb220.353 nm
H;BO; HF, H;BO; , ; La  Hgl84.950 nm
, ICP s ; Nd Pr La Pb405.781
, HF 0. 5 mL HF ; Ce  Pb405. 781
Ph220. 353 nm (Nd
2.3 Hg ) Cd214.441 nm Cr267.716 nm
PVC clr Hg194. 227 mm,
, 1.0 g/ niL. Hg 10% HNO; 2.6
9% HNO; 1% HCI » Pb Cd Cr Hg
21809 10862, ar Ca Si Ba Zn Al Ti Mg Mn Fe P Sn
He 00 L 7 o Sbla Ce Pr Nd :
mL HNOs 100 Mg Hg,  HCI 0.3m, PG Gl > 100 Hg/ml.
’ I h Hel Ca Si Ba Zn Al Ti Mg Mn Fe P Sn Sb
Lol La Ce Pr 1.0Hg/ml. Pb Cd Cr Hg
’ ’ , 10. 0 B mL. Nd ~ Pbh220. 353 nm ,
; ] , 0. 005
’ el 2.7 H:BOs
54 5 100 mL 10 mL. HNO:s
Pb Cd G Hg 1O lgmL ( InL HCl 100HgPh Cd Cr Hg ,
). Ph Cd Cr He 0 12.5 25 37.5 50 mL H;BO;(40
7 > o/L), ICR-AES : T
) 5 , 11017
' 10856 10778 10286 10034 s
) H3K)3’ ) s 9
Tab.2 Effect of storage time on intensity H3BO;
/d 32051
0 0.5 1 2 8
Pb 32841 32751 32896 33026 32274
Cd 187843 188798 181435 187596 188936
Cr 374251 374994 376599 378106 376858 h

Hg 10768 10673 10774 10950 10627

, Pbh
Cd Cr Hg s
Cr Hg
2.5
Pb Cd Cr Hg 1.0 Hg/mL

, 10. 0Mg/ml, Ca Si Ba Zn Al Ti
Mg Mn Fe P Sn Sb La Ce Pr Nd
10.0 Hg/ml Sb
Pb217.00 ; ZIn Cr206. 149
— 8 —
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Fig. 1  Scan spectra for mercury in different concentrations

of boric add
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Tab.3 Analytical results of samples s 7, K=3
@ (mg kg) @ (mg kg) RSDY % , Pb Gd Cr Hg 0.012
P 107. 6 109 0.5 0.002 0.006  0.020 Hg/ml.
Cd 140. 8 142 0.8
Cr 114.6 115 1.7
Hg 25.3 25 4.0
4 [1] . s
Tab.4 Determination results of recovery » 2002
[2] , , . , 2004, 2: 1
[3] , , . , 2004, 25(2): 54
O (Hgml) @ (Hgml) F(Hgml) /% [4] i i . L2003, 1: 19
Ph 0.027 1..000 0.976 95 [5] , ) : - ,
2. 000 2.006 9 2004, 40(11): 640
Cd ND 0. 100 0.100 100 [6] , , . , 2005, 24(2) :
0.200 0.202 101 66
Cr ND 0.100 0.101 101 [7] BSEN 1122: 2001 British Standard
1. 000 1.010 101 (8] , , ) . 2004,
Hg ND 0. 100 0.100 100 23(11): 74
1. 000 0.995 100

Determination of lead, cadmium, chromium, mercury in PV C and its products by low pressure microwaveas-
sisted closed digestion—- ICP- AES

JIN Xian-zhong ">, CHENG Jian-guo’, HANG Wei' and H UANG Ben-li" ' (1. Department of Chemistry & the Minis-
try of Education Key Laboratory of Analytical Sciences, (ollege of Chemistry and Chemical Engineering, Xiamen Uni-
versity, Xiamen 361005; 2. Ningbo Entry-Exit Inspection and Quarantine Bureau, Ningbo 315012), Fenxi Shiyan-
shi, 2007, 26(8) : 80~ 83

Abstract Samples were digested in nitric acid, hydrochloric acid, hydrogen peroxide, hyperchloric acid and
hydrofluoric acid by low pressure microwave- assisted closed digestion system. Excessive fluorine anion were complexed
with boric acid. Effect of chlorine anion on mercury results, coexisting element interference and boric acid effect were
studied. Then a method for the determination of lead, cadmium, chromium, mercury in PVC and its products by low
pressure microwave- assisted closed digestion— ICP- AES was established. The detection limit of Lead, cadmium, chre-
mium, mercury was 0. 012, 0.002, 0. 006, 0.020 Mg/mL., respectively, RSDs were in the range of 0. 5% ~ 4. 0%
percent, and recoveries were between 95% and 101% . This method has been extended to analyze other plastics and
applied to practical sample analysis.

Keywords: Inductively coupled plasma atomic emission spectrometry; Low pressure microwave-assisted closed diges-

tion; PVC; Lead; Cadmium; Chromium; M ercury




