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Pretreatment method for determination of lead in liquor by inductively
coupled plasma mass spectrometry
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ABSTRACT: Objective To explore the influence of different pretreatment methods on the accuracy of the
determination results of lead in liquor by inductively coupled plasma mass spectrometry (ICP-MS). Methods Three
liquor samples and quality control liquor sample were pretreated by direct acidification dilution method, evaporated
alcohol acidification dilution method and microwave digestion method respectively and 10 pg/L bismuth solution was
used as internal standard online. After getting the standard working curve by ICP-MS, the content of lead in liquor
was determined and the recovery test was carried out. Results The recovery rate of reference material and standard
addition showed that the average lead content of liquor samples treated by direct acidification dilution method was
lower than that of the other two methods, but the difference was not significant. The results of the 3 pretreatment

methods were all within the allowable error range. The direct acidification dilution method had certain matrix effect,
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and the stability of the evaporation dry ethanol acidification dilution method and microwave digestion method were

better. Conclusion The evaporative dry ethanol dilution method simplifies the pretreatment process of liquor

samples and reduces the amount of nitric acid. The results of this method are reliable and this method can be used in

future testing work.

KEY WORDS: liquor; lead; inductively coupled plasma mass spectrometry; direct acidification dilution method;

evaporated ethanol acidification dilution method; microwave digestion method
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Table 1 Results of direct acidification dilution method

s W5 1/ MR opfy AR wkpi IERIE nbpplsfn P9Ik
(mg/L) IR /% (mg/L) HEDR 22 /% (mg/L) {E/(mg/L) /(mg/L) IR /%
0.2447 115.2 0.5222
SN 0.2421 118.4 0.236 4.00 0.3 0.5303 0.530 98.9
0.2272 117.7 0.5375
0.3804 119.2 0.6322
i 2 0.3618 118.5 0.367 3.67 0.3 0.6544 0.651 97.6
0.3542 117.3 0.6675
0.4325 119.2 0.7077
1 3 0.4174 118.2 0.416 3.92 0.3 0.7008 0.698 97.5
0.3999 118.3 0.6847
0.9249 117.2 1.152
QC-DL-708 0.9749 116.3 0.962 3.97 0.3 1.265 1.234 97.8
0.9999 116.8 1.286
FT2 ATCERARRENELSR
Table 2 Results of evaporation dry ethanol dilution method
iy 2 MEM WERENCR  EE O MDRRE bRt OERWGEM kR RE2VILZE
(mg/L) 1% /(mg/L) IR 2/% (mg/L) /(mg/L) /(mg/L) ] /%
0.2514 103.2 0.5514
i 1 0.2417 103.8 0.249 1.96 0.3 0.5488 0.550 100.3
0.2459 102.5 0.5510
0.3889 103.4 0.6887
137 2 0.3711 102.8 0.381 2.60 0.3 0.6835 0.685 101.3
0.3725 101.5 0.6841
0.431 104.5 0.7226
i 3 0.4248 103.5 0.422 2.26 0.3 0.7301 0.727 101.7
0.4123 103.8 0.7285
0.999 103.3 1.305
QC-DL-708 1.023 104.2 1.011 1.34 0.3 1.302 1312 100.3
1.022 104.9 1.329
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Table 3 Results of microwave digestion method

. T fi AR Ml HixH IbRE ARG bR CFEids

/(mg/L) [l /% /(mg/L) M 2 /% /(mg/L) /(mg/L) /(mg/L) P& IA
0.2552 104.2 0.5522

3 1 0.2433 103.5 0.252 2.37 0.3 0.5503 0.553 100.3
0.2484 103.9 0.5575
0.3802 102.5 0.6822

1A 2 0.3735 103.5 0.377 0.96 0.3 0.6844 0.685 102.7
0.3744 102.5 0.6875
0.4289 102.1 0.7277

3 3 0.4266 102.6 0.423 1.38 0.3 0.7308 0.728 101.7
0.4178 102.9 0.7247
0.994 104.3 1.309

QC-DL-708 1.004 104.9 1.003 0.90 0.3 1.301 1.308 101.7
1.012 104.6 1313
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2 mL F BRI BEE 28] 25 mL LK 2 mL (IR Ib
BE 25 10 mL SEE, 255 K BN AR [0 050 B G
TR TR, NAREICRAE 120%~140%2 [0, B4
LR TE RV, RO O ke B S I Y T el 2
XF 59 FTCHLICE ICP-MS 17 K052, &I T it L mE
FXF Pb A Bi B3 RN, BIGE 4 BEAE Pb A Bi ST &R
e, 1 Bi R (F SR E KT Pbon R, X
Bi WAREICEF SRR, 26T 2 BRI R BL Ak
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