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1.1 {uge

MARSS5 g IR (CEM, USA), a4E My, &
TR VUIR 245 (PTFE-TFE) & e T Ml [ [ g e . A7)
YRR /TR )i R MR T BE . A 2 A DR AP R )
g

Milli-Q #8247k &4 (Millipore, Bedford MA) ;

Agilent 7500c HL AR & 55 8 F IR FIE AL, 0.1 mL -
min~' PFA f§ i [0 %1088 FE N A TEDGEE, Piltier
A SRR T (2£0. DCs 2.5 mm HU0 B TE ., BE 5T
A Niy A s, A d<<0. 526, UL <200,
1.2 KFIFER

HER . sl (Merck) 5 XK, MOS 2% (Jb 5T L2435
WD) s SR, MOS F (bt A F R FIBF 55 1) 5 H b o
W&V, 1 000 pg » mL s FRFRERT RIS, 1 000 pg -
mL ' SRR IE, 1 000 pg » mL~"; EEPREN &
Ws 1000 pg » mL-" s FERUEI VAW, 1000 pg » mL '
TRAFRUER A: 10 pg » mL™ IR A PR MER IR (520 iR A
O, T 8. R % AT BT RS HiIRG
FRUETRIR A BRI REMIL . ARy 5V SRR s EFRIEI 2% 1%
W, 1000 pg = mL™" 5 INFREEW: 11 000 pg » mL™ ' EEARIE

SR EYN
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IR HIERE, R 1 pg » mL™'; JHIEWIR: 10 ng -
mL L B 2L A ARTR SRR R IR (220 IR A D (Agi-
lent, Part £ 5184-3566) ; #4i/K (18.2 MQ),  Milli-Q # 4l
KA, FTREIA R SRR
1.3 FREMZ

50 RHIR A BRI AR R AR R 0, 0.5, 2, 10,

50, 200, 1000 ng « mL~' ARUEFE W R 5 TEALAL L0 26 1
T R B RARER R RS di AR A S IR ER £

1.4 HFmEFE

FEHIFREL 0. 100 0 g ABS BUBLFE B T B & VE iy PT-
FE-TFE @ EHEHES, A 5 mL HAER . 1 mL WEKE
I mL SR, N5, B TRREEE T, REMARY, %
TiE B W AR AR P . THIRRR P4 G . W 2R,
FREARE S 2T ) 50 mL PET BUEDH, LI G 4K
VU TR R 35 3~4 R, YRIAIFEE PET fi, Jn
A 5.00 mL #ENFRIAEW . EEZ 50.00 g, AT, R FEEE M
W72 A

ST AT FUBHR A S5 B T IR SIS AR R f Bl
WAk . A PEA i & R0 Z5 Ab 30 0 =26 1 E R 42, {if

FEATHARRE A ZS AT . SR EA B TR 1289504
FEFP . [ImIEEEY L R 4. Bl B A EE Y[R 00 3 A5 55
ABEAE Ry RIS LE SRS ) ek SR AU SR RIS A Y

ZER e

2.1 HBRHNEE
2. 1.1 HMAK RN

KRR URH R IE T » AT AR AR e 1R A Y S8 AL RE T »
SR A Y . Bh TRERE-T AR CmILRY
(ABS) HAT B HORERE . PR L AR WAy it S et . AU
RSP S AR AA X A IR A A5 DAy PRI o T 2 980 PR 14 T AL U T
PAHE— BT R 2 ABS Z 2SI MEVE (19 SRR i . Ry R
R RIS 1 o Dol N TR NG P JER e e P2 o A R 1 P 5
Wi FEREARIHAROC I RTR T RN . o T R
AR R . AR SRR T 5 mL /T 15 mlL,
AHFFELABIR ABS SRR L ], S286 1T PO ARIA R . L
5 mL fAR-1 mL BUAE/K-1 mL Z0RR AT it 1R R dee 1A
ABS SRR S R RTAE AR R . 45 R 1,

2

Table 1 Digestion effect of HNO;-H, O, and HNO;-H, O,-HF

TSR

AR

ABS1

ABS2

5 mL HNOj3-1 mL Hz O
5 mL HNO3-1 mLL H202-0. 5 mLL HF
5 mLL HNO3-1 mL H2O-1. 0 mL. HF
5 mL HNOj3-1 mL H2O-1. 5 mL HF

5

ARSI TS
RAESER IR FOREN
SERIN. TR
SR O

ARESE I . AR
ARESE AT . VAR
SEATTH AR . IR
FEARTAME . IR

2.1.2 BokEBA R ARERIEE L i e ks

TR T 2R B0 SR FHR AN R A2 Ik B, i i B IR
BE L BFIE] DL R TR A R . =R TR E 120 CHY
FHEHEZR LA 20 °C/min ', 120 CJ5 I FHEEER 2R 10 °C/
U RRMEIREE S . PRRE— R BB AL (R O TR T AR
PUIRRG-T 0K 0 4L R ) CABS) J2 YR Ak Hh iy X T

min

R — 2SR i 5 AR S0 43 31 A0 78 i R L AR IR ) )
H T AN B AN A )R B R ABS A 0 A0 T R ROR (IR
2), ARSLEEE 220 “CHEE 60 min.,
2.1.3  HRACH B AR A

MRYE FR IR RO IL SRR P L3R 3.

Table 2 Digestion effect under different constant temperature and different retention time

R/ C s s /i e AR i

190 30 MRS 4 . A ZRTTRE THGATE 4 . ARER IR

200 30 MR A LRI AT AR IR

200 50 MRASE A, A ERDTE MRASELE . AR

200 60 HEARTE S BRI THARANTE 4 AR S BR

210 30 HIBARKSES ., BORUTE MRS A . A LRI

210 50 MRS S, AR M ASEAE . A ERUTE

210 60 THfRsE 42 MR ARSELE . A ZRITEE

220 30 e THEAKRSE 4 AR UIE
220 50 TH e 4 HRAKTES ., A RUUE
220 60 e e e e

2.2 ICP-MS (eS8 H R ERFNTERMENERE W AR LR ME SR I R . 5 . A bW, B g

ICP-MS {87 19 TAE S B A0 & A SR g e 4 i

FaE MEAF A IR . 2K S A S RO E I3k 4 PR .
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TE PRI SR - KRR I i AT o0 b3k, e e
5 EBTEHEMICR RN K, LI RhVE NN ICER . ASLE R
FUNER N EPA200. 8 bRt T4 1E 7 BRE A TR IE 7
W, TR IETRENT.

As[75]=[75]X1—[77]X3.127+[82]X 2. 549

CA[111]=[111]X1—[108]X

1.073-+[106]%0. 763 976

Pb[208]=[208] X 1-+[206]X1+[207]X1

Table 3 Optimized microwave digestion procedure

Stage Power Ramp/min T/C Hold/min
Max/W  100%
1 1 200 100 5:00 120 5:00
2 1200 100 3:00 150 5:00
3 1200 100 7.00 220 60:00

Table 4 Parameters of ICP-MS(Quadrupole)

S8 BEA ZH BEA
R/ W 1350  RAEHEFLME/mm 1.0

HHHEALAR /mm 0.4
HER Quantity Analysis

BHAFE/(Lemn ) 15.0
SR/ (L e min—1) 1o

HEPE/(L s min~ 1) 10. 85 FHAMIHE] /s 0. 3 s/isotope
FMES R/ (Lemin ) 0.25 X2 <0.5%
FERAETH R/ (mL » min—! 0.1 KA <2%
FHERE/mm 7 WHRTEER 103Rh
Table 5 Isotopes of the elements
JTE Cr As Cd Hg Pb Rh
JRER 52 75 111 202 208 103

2.3 el . AENRYHR

ICP-MS BA ) S L AETEE (AL 1 pg + mL~" 3] 1 000
pg el ) B B R IR IR AG R R . AR T7 L4 TR
H A 2R AR S R B r 3975 0. 999 9 DL

it RO 28 Y 1L IR B AR 22 1Y 3 4% (30D
JITRE RLAHEE . UL 6.,

Table 6 Detection limits of the method (3¢, n=11)

T RN /ﬁ(fj%gi'f% TE R Z'ffj%;'f%
Cr 52 5.8 Hg 202 3.6
As 75 6.5 Pb 208 0.7
Cd 111 1.6

2.4 mofREIER
T H AR RESR BRI NI N M i - T MK LI LR Y
B CABS) BRIERE Al » AR SRR FHRE it IR [ W (9 07 125 45

THERUERE. 22 7 BRI ABS B 5 N r [ 1k 278
90%~110% 2 8], 45 5B,

Table 7 Percentage recoveries of the ABS samples
B Cr As Cd Hg Pb
ABSl  hmRf§ 100 1.00  1.00  2.00  1.00

[Effd 0.9270 1.081 1.018 1.829 1.012
ElEs 92.70 108.1 101.8 91.45 101.2
JIIETRIER 20.00  20.00  20.00  30.00  20.00
[EECEIE 20.74 18.99 18.84 29.75 19.56
[A] i 2 103.7  94.95 94.20 99.17  97.78

ABS2  JnkRME 0.50  0.50  0.50 .00 0.50

[ 0.4917 0.453 4 0.4924 1.108 0.496 9
[l i % 98.35 90.68 98.48 110.8  99.38
ik 10. 00 10. 00 10. 00 15. 00 10. 00
Bl 8.979 9.631 9. 796 14. 43 10. 28
[a] g% 89.79  96.31 97.96  96.20 102.8
Table 8 Analytical results by using microwave
digestion-ICP-MS
R 44 TF  WEHE. pg-g (=8 RSD/%
ABSI1 Cr 1.75 7.8
As 1.47 2.8
Cd 0. 06 9.7
Hg 0.21 8.7
Pb 0. 08 8.6
ABS2 Cr 1.33 8.9
As 0. 05 9.7
Cd N.D —
Hg 0.12 10.5
Pb 0.03 11.3

2.7 Hasatr

IR ER A SRIRTT 5, SRIHZ 3 BURRIT 73 50l 31 ik A o
PR - T 0K LM L R B0k . T 5 A B o A
ICP-MS i+, 52 an%k 8.

H1% 8 ATLAE i, Wik ABS SRR & b i R N 0 R &
ARG I AR A X A T O 22 i e

3 45 i

SR PG T A R4 TR S T AR B8, L TCP-MS 3 AT [ b )
ENIEIE-T 628 LM IR AR P A e . 4.
AR B NIE AR R O AR, ICP-MS AR 2
FERGE, RUEVEETT AT T PRI S .

POTIETIE . P ERR L KRR 2RV YT P
FeahtE /b, JFEIGRSERICHC . Dy 5™ bl PSR A Wk
FHRHIT & A B E B b it T 2%
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Determination of Lead, Cadmium, Mercury, Chromium and Arsenic in
Acrylonitrile-Butadiene-Styrene Copolymer Using Microwave
Digestion-1CP-MS

WANG Ying-feng', SHI Yan-zhi'* , ZHANG Hua', CHEN Yu-hong®, John Lau*, Steven Wilbur*, LI Ping’
1. Analysis and Testing Center, Capital Normal University, Beijing 100037, China
2. Agilent Technologies (Beijing), Beijing 100022, China

Abstract A method was studied for the analysis of Cr, As, Cd. Hg and Pb in acrylonitrile-butadiene-styrene copolymer by
using ICP-MS. The instrument parameters were optimized and the introduction system was developed systematically. The sam-
ple is decomposed by microwave digestion. The digestion condition was optimized concerning digestion system, proportion of
acids and digestion procedure, which affords reference for the preparation of the same kinds of polymer samples. The detection
limits of the method for all sample elements were 0.7-6.5 ng + g !, the recoveries were 89. 8%-110. 8%, and the RSDs were
2.8%-11.3%. The analytical method presented was characterized with good precision and accuracy, simplicity, rapidness, low

limits of detection and no matrix matching requirements.
Keywords ICP-MS; Microwave digestion; Acrylonitrile-butadiene-styrene Copolymer; Element
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