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An applicability evaluation was performed for an automatic sampling strategy to respond to chemical acci-
dents and the method was compared with manual grab sampling. The auto sampling includes a deep-well pump
and an auto reverse filtration system, which resulted in up to a maximum of 6h of running time. Sampling was
carried out at three locations on May 22 and June 20, 2019 and pH, dissolved oxygen (DO), and temperature
were measured on site. In addition, samples collected via the two methods were analyzed for BTEX (benzene,
toluene, ethylbenzene and xylene), three elements (Fe, Mn and Zn) and microorganic pollutants. BTEX was
not detected at all at the sites and the concentration ranges were 5.0 t016.0 pg/L for Fe, 0.9 to 65.0 ug/L for
Mn, and N.D. to 24.0 ug/L for Zn. Target screening was performed for 15 micro organic pollutants including
pharmaceuticals and pesticides and for the 12 compounds that were quantitatively analyzed, the concentration
range was N.D. to 55.0 ng/L. We measured the concentrations and the values for the two sampling methods
were compared, resulting in 14 out of 17 samples showing good agreement between the two methods. As a
result, this automatic sampling method is expected to be applied in various fields (e.g., mobile analysis system).

Key words: Automatic sampling, micro organic pollutant, surface water.
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Fig. 1. Location of sampling sites along the Nakdong River.
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Fig. 2. Overview of the automatic sampling system: (A) Pump case (pore size: 20 mm, stainless steel) and deep-well pump.
(B) Auto filtration system (blue arrow bar refers to the sample). (C) Design drawing of the automatic sampling system.
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Table 1. List of target organic compounds and their physicochemical properties

Class Compound name (Acronym) Formula log K, * Used ISTD**
Antipyrine (ATP) C,;H;,N,O 1.2 Antipyrine-d3
Fluconazole (FLC) C,3H,FoNGO 0.6 Imidacloprid-d4
Fluoxetine (FLX) C,;H,sF;NO 42 Fluoxetine-d5
Pharmaceutical Lamotrigine (LMT) CoH,CL,Ns 1.9 Imidacloprid-d4
(n=8) Lincomycin (LCM) C,sH34:N,0(S -0.3 Sulfamethazine-13C6
Sulfamerazine (SMR) C,;H;,N,0,S 0.5 Sulfamerazine-13C6
Sulfamethoxazole (SMX) C,oH;1N;058 0.8 Sulfamethoxazole-13C6
Valsartan (VST) C,,HygNsO; 53 Myclobutanil-d4
Atrazine (ATZ) CgH ,CINs 22 Atrazine-d5
Azoxystrboin (AZX) C,,H;7N;05 42 Azoxystrobin-d4
o Difenoconazole (DFC) C,oH,7,CL,N;0;4 4.9 Diclofenac-13C6
Pesic;de Hexazinone (HXZ) CoHyN,0, 1.4 Metribuzin-d3
=7 Metolachlor (MET) C,5H,,CINO, 3.5 Metolachlor-d11
Myclobutanil (MCT) C,sH;CIN, 3.7 Myclobutanil-d4
Simazine (SMZ) C,H,,CINs 1.8 Simazine-d10
Benzene CeHg 2.0
VOCs Ethyl benzene CgHyp 29
(n=4) Toluene C;Hg 25
Xylene CgH,, 3.0

*logK,,, was calculated by https://chemicalize.com.
**[STD: Isotope labelled internal standard
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Table 2. Measured values of the pH, DO, temperature, and concentrations of the elements

SS-G SS-S STD’ GC-G GC-S STD WG-G  WG-S STD

pH 8.1£0.1  8.1+0.2 0.1 8.1£0.02  8.1%0.1 0.04 83+0.1  8.4+0.04 0.1
DO(mgL) 8.8+0.01  8.8+0.03 0.02 9.4+0.1  9.3+0.1 0.1 10.140.1  10.3+0.1 0.1
Temp.°C) 232402 23.120.01  0.07  25.1+0.02 25.140.04  0.04  26.6£0.02 26.5£0.03 0.1
Fe(ug/l) 13330  153%1.0 2.3 9.3+0.5  8.740.5 0.6 6.0 5.7+0.5 0.4
Mn(ug/l) 582409  62.6+2.1 2.9 3.0402  2.7+0.1 02 10802 22+13 1.1
Zn(ug/l)  83+2.0  9.0+1.0 1.8 N.D. N.D. - 15.045.0  19.3+4.0 49
Aver . 1.2 0.2 1.1

*STD: Standard deviation.

-G: the concentration or parameters measured by manual grab sampling.

-S: By automatic sampling
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Table 3. Quality assurance and quality control for analysis using LC-HRMS

F

Compound name LOD LOQ RSD Relative Detection
(Acronym) (ng/L) (ng/L) (%) Recovery** (%) Frequency (%)
Antipyrine (ATP) 0.5 0.5 2.3 101.1 94.4
Fluconazole (FLC) 0.5 0.5 2.5 99.3 100.0
Fluoxetine (FLX) 0.5 0.5 2.7 88.7 11.1
Lamotrigine (LMT) 0.5 0.5 2.0 89.5 100.0
Lincomycin (LCM) 0.5 0.5 1.6 98.8 66.7
Sulfamerazine (SMR) 0.5 0.5 0.8 81.8 0.0
Sulfamethoxazole (SMX) 0.5 0.5 1.5 100.1 100.0
Valsartan (VST) 0.5 2.0 1.6 102.2 83.3
Atrazine (ATZ) 0.5 0.5 44.0 134.5 50.0
Azoxystrboin (AZX) 0.1 0.1 1.1 101.0 100.0
Difenoconazole (DFC) 0.1 0.1 19.8 94.8 0.0
Hexazinone (HXZ) 0.5 0.5 0.5 112.1 94.4
Metolachlor (MET) 0.1 0.1 2.1 104.2 100.0
Myclobutanil (MCT) 0.5 0.5 0.9 107.2 55.6
Simazine (SMZ) 0.5 0.5 0.6 103.6 94.4

*RSD: Relative standard deviation.

**Calculated by equation: (Cspikcd -
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