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Abstract: According to the Code of Practice for Groundwater Sampling (DZ/T 0420-2022) and related literature, when testing

groundwater samples for Fe,Mn,and other metallic components,the samples must first be filtered through a 0. 45 pm membrane,

acidified, and then sent to the laboratory for analysis. However, the method of directly adding unfiltered water samples to sample

bottles pre-filled with acid solution occasionally occurs in actual sampling process. It might results in abnormally high

concentrations of metallic elements such as Fe, Mn, and Al in the test results, resulting in an overestimation of groundwater

pollution levels. Consequently, this can cause unnecessary remediation costs or misguide environmental policy formulation. To
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verify the errors arising from the lack of a filtration step during groundwater sample collection, this study disigned a series of
comparative laboratory tests and evaluated the results according to Standard for Groundwater Quality ( GB/T 14848-2017). The
results show that in the groundwater samples with only filtration but not acidified, only three metallic components-As,Fe,and Mn-
were detected ,and their concentrations were all below the Class Il water quality standard limits, while other metallic components
were not detected. While in the groundwater samples which were filtered and then acidified , all metallic components were detected
to varying degrees except for Cd and Cu,and their concentrations increased compared to the samples that were only filtered but not
acidified. The contents of Pb,Mn,and Al exceeded the Class Il water quality standard limits, with Pb exceeding by 0. 3 times,Mn
by 8.8 times,and Al by 0.5 times. In samples that were not filtered but only acidified , all components were detected (except for
Cd in some samples) ,and the detection results were significantly higher than those from the samples that were filtered first and
then acidified. Pb,As,Fe, Mn, and Al all exceeded the Class Il water quality standard limits, with Pb exceeding by 0. 2-0. 5
times,As by 0.1 times,Fe by 2.5-23. 6 times,Mn by 0. 6-2. 2 times,and Al by 8. 3-18. 4 times. For the unfiltered but acidified
groundwater samples,as the shaking time after acid addition increased,the detected concentrations of some metallic components
continued to rise. In conclusion, during groundwater sample collection, strict filtration using a 0. 45 pm membrane before
acidification is essential to ensure the accuracy of test results.
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HI(P1.Q1) 100 W gAML , SR JE 7E 120 v/min 25 C 5 F k% 24
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H4(P4.0Q4) 100 JMA S H2(P2 ,Q2) 5540y 1+ 1 IHFRIA, ARJG7E 120 /min 25 C & TR 8
H5(P5.Q5) 100 MAS H2(P2,Q2) %51 1+ 1 AFRIEW, ARG 7E 120 1/min 25 C 51 F R 24
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Table 2 The relative standard deviation of sample assay results %

T H1 H2 H3 H4 H5 Pl P2 P3 P4 P5 01 02 03 04 05
Cd — 1. 60 4.50 — — — 5.30 — — 1.20 — 7.10 — 1.90 7.10
Pb — 1.90 1. 60 0. 80 1.10 — 1.30 1.80 1. 00 0.10 — 0. 80 0. 80 0. 80 1.00
As 2.30 5.31 3.78 2.24 0.28 — 1.68 1.55 1.07 5.39 1.30 6.56 2.33 2.28 5.60
Zn — 1.62 0.77 1.09 1.82 — 5.50 1.94 0.93 0.74 — 4.71 1.88 1. 60 2.88
Fe — 0.27 0.50 0. 69 1.09 1.07 0.33 0.96 2.16 1.38 — 0.82 1.36 0.01 0.53
Mn — 0.20 1.41 1.07 1.94 0.58 0.70 2.08 0.00 1. 69 0.32 1.48 0. 64 2.60 0. 69
Cu — 2.57 0. 60 1. 14 1.37 — — 5.53 0.50 1.41 — — 4.07 1.56 4.35
Al — 1. 69 0.28 0.59 0.33 — 0. 69 0.53 2.50 1.24 — 0.56 0.33 0. 64 0.79
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Table 3 Concentration of metal components in only filtered but not acidified groundwater samples ( H1,P1 and Q1)
mg/L
eSS Cd Ph As Zn Fe Mn Cu Al
H1 ND ND 0. 002 ND ND ND ND ND
P1 ND ND ND ND 0. 005 0. 009 ND ND
Q1 ND ND 0. 001 ND ND 0. 008 ND ND
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Table 4 Concentration of metal components in groundwater samples
filtered first and then acidified (H2,P2 and Q2) mg/L
A5 Cd Ph As Zn Fe Mn Cu Al
H2 0. 004 0.003 0. 002 0.048 0. 169 0.982 0.014 0.290
P2 0. 001 0.013 0. 001 0.010 0. 049 0.022 ND 0. 190
Q2 ND 0.001 0.001 0.013 0.116 0.016 ND 0. 190
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Table 5 Concentration of metal components in not filtered but

only acidified groundwater samples ( H5,P5 and QS5) mg/L
S Cd Ph As Zn Fe Mn Cu Al
H5 ND 0.013 0. 003 0.073 1. 140 0. 158 0. 025 2.030
P5 0. 001 0.012 0.001 0. 044 1. 050 0.268 0.011 1. 850
Q5 0. 003 0.015 0.011 0.032 7.380 0.317 0.012 3. 880
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Table 6 Concentration of metal components in not filtered but only

acidified groundwater samples ( H3-H5,P3-P5,Q3-Q5) mg/ L
, IR J5 1 #% 35
RES S quj'&/h cd Ph As Zn Fe Mn Cu Al
H3 4 0. 001 0. 008 0. 003 0.039 0.732 2. 650 0. 026 1.520
H4 8 ND 0. 005 0. 003 0. 049 0.927 0.217 0.027 1. 680
H5 24 ND 0.013 0. 003 0.073 1. 140 0. 158 0. 025 2.030
P3 4 ND 0. 006 0. 001 0.038 0. 495 1. 440 0.010 1. 150
P4 8 ND 0. 006 0. 001 0. 044 0.725 0. 330 0.011 1. 460
P5 24 0. 001 0.012 0. 001 0. 044 1. 050 0. 268 0.011 1. 850
Q3 4 ND 0.011 0. 008 0. 022 5.270 0.593 0.010 2.490
Q4 8 0. 001 0.013 0.010 0. 024 6.710 0. 332 0.012 3.290
Q5 24 0. 003 0.015 0.011 0.032 7. 380 0.317 0.012 3. 880
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Fig.1 Curve of the metal concentration in the sample with the time of oscillation
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Fig.2 Content of metal components of the samples

under different experimental conditions
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Table 7 Quantitative analysis results of clay minerals in samples by X-ray diffraction %
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