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Determination of heavy metal elements in the water of the temporary pond by
inductively coupled plasma mass spectrometry method

SUN Yao', SU Ming-Ming, XU Yang

(Customs of Dalian, Dalian 116001, China)

ABSTRACT: Objective To establish the method of common heavy metal elements (cadmium, chromium, lead,
copper, zinc, arsenic, etc.) determination in the water of the temporary pond by inductively coupled plasma mass
spectrometer(ICP-MS). Methods ICP-MS was used to determine the concentration of elements in the sample by
measuring the peak area of mass spectrometry. Results The method could detect 6 target elements within 3 minutes,
the linearity of the standard curve was good, the correlation coefficients were all greater than 0.999. The relative
standard deviation of the determination results was less than 5% (n=6), and the detection limit met the requirements of
sample detection. Conclusion The method has high precision and it is faster than the atomic absorption method and
conventional spectrophotometry in the existing standards. It is suitable for timely and rapid monitoring of the water
quality of the temporary pond to ensure the water quality and biosafety of the temporary pond.
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oy B 2 B RS AR R, BT AR
Bro HBER AR K E, A A R B R
(inductively coupled plasma mass spectrometry, ICP-MS)if
AL FHEREA ICO BT, Sl H %
TEFREE AL S T A BTREAN, AR BT L AT 5 AT
30 0 S i Y e T AROR I R P Y D R VR I, 4
AR ] I B HAR A A I BR,  H 2k 7 [ 58, DA 5 B A
R TR LRI R PR BT B, ASBIE S R
ICP-MS 0 5 10 3 iy DXCBF SR K P i LB JB O R
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7900 H JERAH G 45 2 IR A (55 B 2R A 1))

TAUATL, 4HEE 99.995% LA |, R IR UARA B
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I E AR R, FEIRAE]R 7Li. 89Y. 140Ce.
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122 #Honara =
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WEIEE BB EML, WO REST RIS I T i AR (1~2 mL),
TAVKFE R ARAT
123 @ &
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FRARE 5L DL BE B bR, TR MR, 45
32 3. EICRLE 97.3%~111.8%2 8], Ui 7 0T LU

66 Zn [He] ISTD: 72 Ge [He]
¥=0.0125%X+0.0675
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it
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JRSE- RS-0.0005623 g/ | %RSE=
REMIBR=0.01708 pg/L 2| BHCZ 002704 vt & HMII=0.001683 pg/L
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Fig.l Calibrated curve
F1 FERERNELZR(g/L)
Table 1 Results of the detection limit of the determination method(pg/L)
JLE AHX i 2= t{H 7 R JE PR
% Pb 0.016 3.143 0.05 0.15
% Cd 0.018 3.143 0.06 0.18
T As 0.026 3.143 0.08 0.24
Bt Zn 0.287 3.143 0.90 2.70
i Cu 0.028 3.143 0.09 0.27
i Cr 0.112 3.143 0.35 1.00
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H1 T AT AR o TP A B X R KK R, T2 R
TR AAKBRUE . 3R 1~3 FTLAE Y, AW 500 1 B s &
S5 B TR UG VL (ICP-MS) I 53 45 SR Kt A6 i BR % [\l ik
SRR SRR T SR, A A 2 R Xl A OC s v R
E2OR, K, ARSI 7E 3 min DAY,
ZA LR FE AR, AR T IR K h R U R R

bRAnE 4: B 1 e W
x2 BEEIWRERN=6, pg/L)
Table 2 Results of sample determination and precision experiments(n=6, png/L)

JLH I E AR T A 2/ %

5 Pb 2.135 1.6

mcd 0.240 2.0

fifl As 0.538 0.8

B Zn 18.40 0.9

i Cu 5.970 1.0

% Cr 9.570 1.0

#3 EEMNELER (/L)
Table 3 Results of the determination of recovery rate (ug/L)

TLE FE AR E 25 R/ (ng/L) WA/ (ng/L) ME 255/ (ug/L) [T/ %
#t Pb 2.07 10.0 12.9 106.9
% Cd 0.231 10.0 10.5 102.6
fifl As 0.546 10.0 10.3 97.7
Bt Zn 18.6 100.0 117.0 98.7
i Cu 6.01 10.0 17.9 111.8
% Cr 9.52 10.0 19.0 97.3
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Table 4 Current standards and limits

JLHR
i it Pb i Cd fifl As BE Zn 5 Cu % Cr
NY 5051 <0.05 <0.005 <0.05 <0.1 <0.01 <0.1
NY 5052 <0.05 <0.005 <0.03 <0.1 <0.01 <0.1
GB 11607 <0.05 <0.005 <0.03 <0.1 <0.01 <0.1
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