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Development and Calibration of the Polar Organic Chemical Integrative Sampler
(POCIS) for highly hydrophilic chemicals

Yoshinori, Yabuki
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Adsorption and permeation tests were carried out to select a suitable
receiving phase and permeation phase to monitor neonicotinoid insecticides. ENVI-carb (EC) and PES
membrane filter were selected as the receiving phase and permeation phase of POCIS (passive
sampler). The sampling rate (Rs) of the new POCIS device was calculated by calibration tests. Static

renewal experiments showed that the new POCIS device using ENVI-Carb with a PES membrane filter had

3 d (dinotefuran) to 28 d (clothianidin, imidacloprid, acetamiprid, and thiacloprid) linear range,
which is longer than those of HLB POCIS (<1(dinotefuran) to 14 d). The time-weighted average
concentrations in actual river water measured by the new POCIS were in good agreement with those
obtained by repeated grab sampling within 30 %. Activated carbon and PTFE were selected for POCIS
device to monitor 1,4-dioxane.
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(A) average of grab sampling and POCIS values for dinotefuran and imidacloprid, (B) these for
clothianidin, thiamethoxam, acetamiprid and thiacloprid, and (C) time changes in concentration for
imidacloprid, dinotefuran, acetamiprid and clothianidin. Sampling period was from 7th to 21st June 2019.
(A) and (B); white, black, and blue bars show average concentration of grab sampling, value of measured
by PES-HLB POCIS, and value of measured by PES-EC POCIS, respectively. Error bar of white bar is
maximum and minimum value. The other error bars are 1 c. Asterisks indicate advisory results. n.d.: not
determined. (C); square, diamond, circle, and triangle show the concentration measured by grab sampling
for imidacloprid, dinotefuran, acetamiprid, and clothianidin, respectively.
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logKow —0.55 0.70 -0.13 0.57 0.80 1.26
Filter, PES; sorbent, ENVI-Carb; stirring speed, 400 rpm (equivaent to a flow
velocity of 1.0 cm/s); this study

Linear 3 >28 7 >28 14 >28
range (d)
Rs (L/d) 0.102 0.024 0.067 0.044 0.047  0.039
+0.018 +0.002 +0.001 +0.001 +0.002  +0.001

Filter, PES; sorbent, ENVI-Carb; stirring speed, 1500 rpm (equivalent to aflow
velocity of 18 cm/s); this study

Linear 3 >28 3 >28 >28 >28
range (d)
Rs (L/d) 0.106 0.122 0.113 0.099 0.104 0.123
+0.010 +0.009 +0.011 +0.004  +£0.006 +0.011

Filter, PTFE; sorbent, ENVI-Carb; stirring speed, 1500 rpm (equivaent to aflow
velocity of 18 cm/s); this study

Linear 3 3 3 <1 3 <1
range (d)
Rs (L/d) 0.308 0.270 0.366 0.686 0.445 0.548
+0.030 +0.018 +0.015 n.d. +0.012 n.d.

Filter, PES; sorbent, HLB; stirring speed, 1500 rpm (equivalent to aflow velocity of
18 cm/s); Noro et al., 2019

Linear 3 14 14 14 14 14

range (d)

Rs (L/d) 0.106 0.242 0.202 0.257 0239 0214
+0.051 +0.044 +0.007 +0.041 +0.039 +0.024

n.d. not determined



5 5 1 1

Endo S, Matsuura Y, Vermeirssen ELM 53(3)
Mechanistic Model Describing the Uptake of Chemicals by Aquatic Integrative Samplers: 2019
Comparison to Data and Implications for Improved Sampler Configurations
Environ Sci Technol. 1482-1489
DOl
10.1021/acs.est.8b06225
Noro Kazushi Yabuki Yoshinori Banno Arisa Tawa Yusuke Nakamura Satoshi 17
Validation of the Application of a Polar Organic Chemical Integrative Sampler (POCIS) in Non- 2019
steady-state Conditions in Aquatic Environments
Journal of Water and Environment Technology 432 447
DOl
10.2965/jwet.19-057
Noro Kazushi Endo Satoshi Shikano Yohei Banno Arisa Yabuki Yoshinori 39
Development and Calibration of the Polar Organic Chemical Integrative Sampler (POCIS) for 2020
Neonicotinoid Pesticides
Environmental Toxicology and Chemistry 1325 1333
DOl
10.1002/etc.4729
44
? 2019
??
Japanese Journal of Pesticide Science 250 251

DOl
10.1584/jpestics.W19-36




Asami Moriya, Kazushi Noro, Arisa Banno, Yoshinori Yabuki, Yukio Komai

Ecological risk of pesticides in river water as determined by secular changes in species 2020
sensitivity distribution

Desalination and Water Treatment

DOl

10 2 3

Endo, S.; Shikano, Y.; Banno, A.; Yabuki, Y.

Developing Aquatic Integrative Passive Samplers for Neonicotinoid Pesticides: Initial Search for Suitable Sorbents and
Filters

SETAC Asia-Pacific 2018 Conference, Daegu, Korea

2018

2018 18

2018

44

2019




52

2018

2018 18

2018

45

2020

Polar Organic Chemical Integrative Sampler (POCIS)

54

2020




2020

Y. Yabuki, K. Noro, A. Banno, S. Endo

Developing a Polar Chemical Integrative Sampler for Neonicotinoid Pesticides with New Sorbent

SETAC North America 40th Annual Meating

2019

K.Noro, A. Banno, Y. Yabuki, S. Nakamura

Validation of the application of a polar organic chemical integrative sampler (POCIS) in unsteady state conditions

SETAC Ninth Biennial Meeting of SETAC Africa

2019

(Satoshi Endo)

(30748934) (24402)




