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Determination of lead, arsenic, cadmium and chromium in tamarindus concrete
by microwave digestion system and inductively coupled
plasma-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of lead, arsenic, cadmium and chro-
mium by inductively coupled plasma-mass spectrometry. Methods The tamarindus concrete was digested in a
microwave digestion system, and determined by external standard method. Results The method showed a
good linearity over the range of 0~50.00 pg/L for Pb, As, Cd, and Cr with r =0.9995, and the detection limits
were Pb 2.0 ng/kg, As 19.0 pg/kg, Cd 1.0 pg/kg and Cr 9.0 pg/kg, respectively. The mean recoveries ranged from
81.5%~119.1%. Conclusion This method is simple, rapid, and accurate, and it is suitable for the detection of
tamarindus concrete.
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Yy — D) 5 L 05 L
2 MREEE , . "
21 XE5ERH 100 mL ,
2.1.1 , 180 C
- (ICP-MS) 2 mL, 10~20 mL , ,
(PE Elan DRC-e, PE ), 1; , 50 mL ,
(Berghof Speed Wave Four, Berghof ) >
), 2; (Savillex DST- 222
1000, Savillex Corpration ); 1 )
(Stuart CP300, Scientific Limited ) >
1 ICP-MS 293
Table 1 The parameters of ICP-MS <
=1>107 6volts  Pb 208
Torr
0.57 L/min 973 As 75
volts (c c ) v
— ) x ~
15 L/min U5 ey = 107
Watts m
-1850 =99.999
C 52
volts % r X—— (mg/kg);
o o C— (ng/L);
(Ce0) 3.0% (Ba) 3.0%
Co— (ng/L);
vV— (mL);
F2 WUBHMBRLTIESM m @
Table 2 The parameters of microwave digestion system g
2
) (bar) ( /min) (min) (%) N N
160 50 5 15 90 3 GRS
210 % > P % 31 METERBRLED
50 0 1 10 0
2.1.2 ’
(p=1.42 g/mL), : 4
(30%); GB/T 6682 )
[5], , ,
( GSB, , 3
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Table 3 The mass number of Pb, As, Cd and Cr 10
s 4
203.973 H WO x4 B, W, R BIEXNIRERZEN=10)
Pb 205.975 / 208 Table 4 The relevant standard of Pb, As, Cd and Cr
206.976 / (n=10)
207971 ! () (ng/l) (ng/L)
As 749216  ArCl Sm** Nd** Eu* 75 Pb —0.130 0.005 0.015
105.907 Pd StO ZO YO As 0.014 0.063 0.189
107.904 Pd StO 7O cd ~0.014 0.003 0.009
109.903 Pd StO ZrO Cr 0.163 0.029 0.087
cd 110.904 Pd SrO ZrO 111
111.903 Pd SrO ZrO 3 ,
112.905 Pd SO 71O
113.904 Pd SO ZrO (ngkg) = 2.0
499461 V Ti ArCl CCl 19.0 1.0 9.0
51.9405 HSO SO ArO n = ek 4A = AT
o AN IO Ao 20 33 fA. . 8. B L RNPRE W ERLIE
Cr o 539380 ArC HCIO 32 ,
ArC CIO HSO HCIO
Fe AN HCIO ArO 0.60 0.80 1.00 1.50 g )
s 10 5
x5 BRASZEXAHDNEHE. M. 7. FNFRELESIE(n=10)
Table 5 Spiked recoveries of Pb, As, Cd and Cr in tamarindus concrete(n=10)
(1g) (1g) (1g) (ng) (%)
g0 0624 0629 0628 0577 0606 0553 0558 0557 0.506 0535 922 931 928 843 891
: 0.606 0.618 0573 0590 0.598 0.535 0.547 0.502 0519 0527 892 912 83.6 866 87.8
0go 0900 0918 0884 0855 0885 0.829 0847 0813 0.784 0814 1036 1058 101.7 980 1017
b 0071 : 0877 0591 0881 0902 0947 0.806 0.520 0.810 0.831 0876 100.8 86.7 101.2 1039 109.5
oo 1153 LI88 LIS3 1209 1240 1082 L1117 L1I2 L1138 1169 1082 1117 1112 1138 1169
: 1169 1214 1.199 1231 1215 1.098 1.143 1.128 1.160 1.144 109.8 1143 112.8 1160 1144
Lso 1317 1516 1304 1307 1524 1246 1445 1233 1236 1453 831 964 822 824 969
1294 1321 1.629 1317 1523 1223 1250 1558 1246 1452 815 833 103.9 831 96.8
g 0638 0642 0647 0527 0655 0.637 0.641 0.646 0526 0654 1062 1069 1077 8§77 109.0
: 0659 0.654 0569 0.655 0624 0.658 0.653 0.568 0.654 0.623 109.7 108.9 947 109.0 103.9
0715 0.781 0.708 0.801 0715 0.714 0.780 0.707 0.800 0.714 89.3 97.5 883 1000 89.3
080 (737 0883 0748 0.783 0763 0736 0.882 0.747 0782 0762 92.0 1103 934 978 953
As 0001 ggp 1103 LI41 0907 LISL 1102 1102 1140 0906 LI1SO 1101 1102 1140 906 1150 110.
: 0939 1150 0959 1.164 1.062 0938 1.149 0958 1.163 1.061 938 1149 958 1163 106.1
5o 1499 1529 1794 1523 1541 1498 1528 1793 1522 1540 998 1019 119.6 1015 1026
1568 1538 1.575 1.569 1.530 1.567 1537 1574 1568 1.529 1045 102.5 1049 1045 102.0
oo 0709 0717 0725 0874 0710 0502 0510 0518 0.667 0503 837 849 864 1112 839
: 0713 0721 0900 0.704 0715 0.506 0.514 0.693 0.497 0.508 844 857 1154 828 847
0go 1011 1045 1008 1.062 1012 0.804 0838 0.801 0855 0.805 100.5 1048 100.1 1069 100.6
cd 0207 1.024 1.015 1.035 1.060 1038 0817 0.808 0.828 0853 0831 102.1 101.0 103.5 1066 103.9
oo 1302 1283 1307 1310 1296 1095 1076 1.100 1.103 1089 1095 107.6 1100 1103 1089
1316 1316 1295 1278 1286 1.109 1.109 1.088 1.071 1.079 1109 110.9 108.8 107.1 107.9
5o 1462 1857 1828 1433 1435 1255 1650 1621 1226 1228 836 1100 1081 817 819
1852 1441 1466 1865 1437 1.645 1234 1259 1.658 1230 109.7 823 839 1105 82.0
0go 0833 0809 0817 0807 0837 0542 0518 0.526 0516 0546 903 863 8§77 860 910
0838 0.844 0866 0843 0847 0547 0553 0.575 0552 0556 912 922 959 920 927
0go 1201 1206 LIS6 1169 1197 0910 0915 0.895 0.878 0906 1138 1144 1119 1098 1132
: 1211 1.063 1212 1.083 1100 0920 0.772 0921 0.792 0.809 1150 96.5 1151 99.0 101.1
Cr 0291 1266 1288 1211 1338 1390 0975 0997 0920 1.047 1.099 975 99.7 92.0 1047 109.9
100 1579 1346 1219 1.158 1463 0988 1.055 0928 0.867 1.172 988 1055 928 867 1172
1623 2051 1.675 1710 2.078 1332 1.760 1384 1.419 1.787 888 1173 923 946 119.1
150 16890 1717 1715 1.667 1763 1398 1426 1424 1376 1472 932 951 949 918 981
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Pb 81.5%~116.9% 15.00 pg/L,
As 87.7%~116.3% Cd 81.7%~115.4% Cr 86.0%~ , 10 8
119.1%, 81.5%~119.1%,
8 HMARREEMEE(N=10)
Table 8  The repeated experiments of sample
34 MERH. . B, WEEMXE solution(n=10)
3.4.1
50 100 20.0 pg/L (ng/L)  (ng/l) (ng/L) (ng/L) (%)
10 Pb  1.781 15.00 15.127 0.512 3.38
6 As  0.001 15.00 15.330 0.260 1.70
e s . cd  5.166 15.00 20.816 0.675 3.24
6 MRERBREEMEE(N=10)
Table 6 The repeated experiments of standard solu- G 724 15.00 22.582 0.411 1.82
tion(n=10)
35 FHEKE
(ng/L) (ng/L) (ng/L) (%)
Pb 4.926 0.121 2.46 ’
As 5.331 0.162 3.04
5.00 100 >
Cd 5.324 0.151 2.84
Cr 4.635 0.111 2.39 ’ ’
Pb 9.981 0.154 1.54 ; 11
As 10.855 0.073 0.67 ) 9
Cd 1000 10.789 0.087 0.81
' ' ' F£9 TFHIELHR(n=10)
Cr 9:660 0.165 171 Table 9 The results of interference experiments(n=10)
Pb 19.228 0.317 1.65
As 21.070 0.215 1.02
cd 2000 21.378 0.195 0.91 (wgh)  (ugh) (e (g )
Cr 19.475 0.248 1.27 20.00 20.634 0.680 3.30
Pb 1.781 25.00 26.557 0.444 1.67
. o/, ()
: Pb 1.54%~ 2.46% 30.00 31.083 0.551 1.77
As 0.67%~3.04% Cd 0.81%~2.84% Cr 1.27%~2.39%,
18.00 18.768 0.767 4.09
0.67%~3.04%
342 ICPMS ’ ([)8] As 0.001 28.00 28.133 0.611 2.17
o 10.0 we/L 10 mi 38.00 38.692 0.787 2.03
Opg , min
4 h 24 6.00 12.602 0.231 1.83
7 cd 5.166 22.00 27.297 0.340 1.25
25.00 30.683 0.520 1.80
=7 ICP-MS X 82 E S 13RI £ R (n=24)
Table 7 The repeated experiments of ICP-MS(n=24) 12.00 20.706 0.802 3.87
Cr 7.274 20.00 27.959 0.475 1.70
(g/L) (/L) ) 3400 40710 0923 227
Pb 86369.224 3264.288 3.78
Cd 40011.600 434,044 1.08 CPb 1.67%<3.30% As
2.03%~4.09% Cd 1.25%~1.83% Cr 1.70%~3.87%
(RSD) 3.78% 1.08%
RSD): 78% . (]

3.43
0.4250 g :

3.6 LCPREE SRR
10
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Table 10 The results of Pb, As, Cd and Cr in Tamarindus

Concrete
Pb As Cd Cr
(mg/kg) 0.210 0.001 0.608 0.856
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