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Conditions for Trace Element Determination in Groundwater by ICP-MS

LIU Jin-wei, LIU Xue-song, ZHANG Tao, BIAN Chao, FAN Xun-yu
( Center for Hydrogeology and Environmental Geology CGS, Baoding, Hebei 071051, China)

Abstract; In this paper, Helium collision mode and internal standard method were used to reduce the inter-
ferences of isobaric polyatomic ion and matrix effect in the determination of trace elements in groundwater by ICP-
MS. The influences of Helium flow, internal standard elements and macro ions were discussed. The results
showed that the response value of "' Re, **Pb and Helium flow were in a linear decrease, while other ions were
in exponential fall. When Helium flow was in 2.5 mL/min ~ 3.0 mL/min, the method could be applied for
groundwater quality classification determination. The response factors of the internal standard elements decreased
with the increase of ion concentration, and the response factors tended to be stable when the ion concentration
exceeded 16.0 pwg/L. Acidity significantly affected the determination error. Selecting the internal standard ele-
ments of larger mass and keeping consistent in sample acidity would improve the accuracy of the measurement.
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Table 1  Optimal conditions for ICP-MS
& e
RF 3% P/W 1 600
FAL WA ¢/ (L - min~ ") 0.98
Zibas [0 55 A
L NE d/mm 2.0,/
FAibE Jié it 55 %, = i
i3 Pt
HEZWH /R 3
A6 77 5K Bk s
IE PR O H] ¢/ ms 50
filf 1< (He) ¢,/ (mL + min ") 2.5~3.5

1.3 AZBAKAF 69 B

i SPSS 17.0 ¥ 3t Ly, 7" 1E 386 R - 1% &
F R Z MK 73 A, Hop CLT o e JE AR 98 Ca
Na K #6453 153 8,505~ B MgSO, il i B2
WRBC ] o RS B DU sl e i AR R 3 Bl 2%
£ s il TR A AR (R BR L S 1 1) A g DR AP 51 A 41
KEEH NOS & B o B 0 E LUK AR P L
Sc.V.Cr Mn Ni ,Cu.Zn Ge As . Se.Y Rh Cd.In.
Sb Ba Re .Pb A9 i &k ¥4 20.0 wg/L,Na Mg,
K.Ca,Cl™ \SO; NO; JF ity & 435514 5. 00 mg/L ~
50.0 mg/L.5.00 mg/L ~ 100 mg/L 1.00 mg/L ~
10.0 mg/L 10.0 mg/L ~ 100 mg/L 26.4 mg/L ~
54 —

263.8 mg/L.25.0 mg/L ~ 500 mg/L.0 mg/L ~
26 784 mg/L ,HNO KFL 80 M 0 ~3% |
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FHRB B Ry 2% 19 s i R I W ISC 1) LV
Cr . Mn .Ni.Cu.Zn As .Se . Cd.Sb . Ba . Pb fr#f 2%,
R RN 0 pg/L.2.00 pg/L.4.00 pg/L.
8.00 pg/L.12. 0 pg/L.16.0 pg/L.20.0 pg/L.
24.0 pg/L.28.0 pg/L.32.0 pg/L., &% (KK
65 MO E MM E A A AE B IR IS )
(HJ/T 700—2014) # & Sc.Ge .Y .Rh.In Re H 4
PRICE B0 20.0 we/L, TEBE BALER S HCR R
SRR I £, L3R 2,
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Table 2 Calibration curve
WEeF WL R w2 1 7 B MR % R
"Li $Se y =0.499x +0.006 0.999 3
Sy y=0.314x +0.005 0.998 0
2Cr y=2.69x —0.244 0.997 2
> Mn y=0.557x-0.02 0.999 9
ON; y=3.23x-0.164 0.999 7
ed 13 Rh y =24.6x -0.000 1 0.999 6
% Cu Ge y =0.866x —0.099 0.999 1
% Cu y=1.75x-0.089 0.998 1
Zn y=1.42x-0.177 0.991 1
5 As y =2.24x +0.003 0.999 5
"Se y=1.32x-0.124 0.999 0
%5 Ba 51 y=18.5x-0.034 0.997 3
4cd y=4.44x -0.008 0.999 7
208 pp $7Re y=1.4x-0.040 0.999 4
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Table 3 Results of univariate analysis for variance

PRGBS T RSD OPHMHN 3. 7% Bekasiz. RSD g M7 RAELK RSD/% WA RENE r
L b . 3
KOG TFWR R R e Ry P Toh MEEREEE
B, 7E KED £ 20}, i & 0 i 3 (P < 0. 05) 5 SSe R 21.4 T 5. 25 % 1 R 3%
HZ. KED 3.6 2 i Mg 0.0.03
- - . o = *Cr bR 19.7 ik K . Na 0.0.02.0.03
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Table 4 Pearson coefficients of internal standards and target ions
'4%5% 45 74 89 Ij\]/{?\]m 115 187 Eﬁ;% 45 74 89 Wb\lm 115 187
Se Ge Y Rh In Re Sc Ge Y Rh In Re
"Li 0.421  0.304  0.072 PAs 0.9777 0.997%
3¢ 1.000  0.987% Se  0.975%  0.9967
Sty 0.982% 0.9577 0.9557 0.934V | ®y 1.000 0.982% 0.9867 0.9677
2Cr 0.913% 0.848% 0.8570 0.8247 || '%Rp 0.982% 1.000  0.9957 0.987%
“er 0.9687  0.9947 ed  0.984%  0.996%
Mn  0.5587 0.4527 4 cd 0.853% 0.870° 0.8427 0.797%
ONi 0.879% 0.808% 0.8137 0.7677 | "SI 0.986% 0.995Y 1.000  0.992®
5 Cu 0.985% 0.990% 0.981Y 0.962V || SBa  0.9817 0.988%
% Cu 0.980% 0.974% 0.9677 0.939% || 'Re 0.967% 0.987% 0.9927 1.000
“Zn  0.9657 0.986" 208 py, 0.958% 0.991% (.984® 0.985®
“Ge  0.987Y  1.000
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