.E_S TA&’E

J-STAGE
wﬁign in

- Analytical Sciences

The Japan Society for Analytical Chemistry

Available Issues | Japanese >> Publisher Site

Author: | ADVANCED | Volume Page

Keyword: | Search | | | &I
B Favorite/ Ctation Eﬁ?ﬁ‘mﬁl one & | Register T My JSTAGE

Articles Alerts

TOP > Available | ssues > Table of Contents > Abstract

ONLINE ISSN : 1348-2246
PRINT ISSN : 0910-6340

Analytical Sciences

Vol. 26 (2010) , No. 4 p.417
[PDF (799K)] [References)

Microfluidic Polymer Chip with an Embedded | on-Selective Electrode
Detector for Nitrate-lon Assay in Environmental Samples

Takashi MASADOMED?Y, Kazuki NAKAMURAY, Daisuke [1JIMAY, Osamu
HORIUCHIY, Benjaporn TOSSANAITADAD, Shin-ichi WAKIDA? and
Toshihiko IMATO?

1) Department of Applied Chemistry, Faculty of Engineering, Shibaura Institute of
Technology
2) Health Device Research Ingtitute, Human Stress Sgnal Research Center (HSS),
National Institute of Advanced Industrial Science and Technology (Al ST)
3) Department of Applied Chemistry, Graduate School of Engineering, Kyushu
University
(Received December 11, 2009)
(Accepted March 8, 2010)

A nitrate ion-selective electrode (NO4—-1SE) has been developed based on

tetradodecylammonium bromide as an anion exchanger and 2-nitrophenyl octyl ether as a
plasticizer. The NO,—-ISE shows an aimost Nernstian response to nitrate ion over a

concentration range between 1.0 x 109 and 1.0 x 101 M, with an anionic slope of —57.7
+ 0.7 mV/decade. The selectivity coefficients of the NO,—-1SE for nitrate ion against

chloride and sulfate (log prtNOS—Cl— =-2.42 and log prtNo3_so42_ = —4.33) were
obtained. A microfluidic polymer chip was fabricated using polystyrene plates and stainless-

steel wires as atemplate for the channel. The microfluidic polymer chip is composed of a
mixing chip and a NO4-—-ISE detector chip. The microfluidic polymer chip, integrated with a

NO,—-ISE detector consisting of the NO;—ISE and a Na’-ISE as areference electrode,

showed an almost Nernstian response to nitrate ion over a concentration range between 1.0
x 107 and 1.0 x 101 M, with an anionic slope of —54.3 + 1.3 mV/decade. The



microfluidic polymer chip was then applied to the determination of nitrateion in
environmental water samples, such as atap water, a well-water sample and water for
agricultural use.
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