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Fig 2 Comparion betw een the real and simulated characteristics of Potassium ISE
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Fig 3 Relationship betw een temperatures and beelines intercepts and slopes
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Fig 4 Principleof electrodesoutput dual ' '
differential amplifier circuit 3) ’ .
A D , [ ]
[1] , , :
[J1 ,1997,2: 49 52

[2] , , )
[C] Procof IEEEWCICA 2000, June
) 2000, H efei, 3: 2155 2157

, [3] PhilipJ Snethurst Soil solution and other il analyses

, 5 as indicatorsof nutrient supply: areviev [J] Forest Ecol-
ogy andM anageament 2000, 138: 397 411

[4] VanvakakiM aria, Chaniotakis, N ikolasA. Solid-contact
ion-selective electrode w ith stable internal electrode A na-
lytica[J] ChimicaA ctaV olume, 1996, 320(1): 53 61

[5] BuehlerM G, KounavesS P, M artinD P, et al Design-
ing a w ater-quality monitor w ith ion selective electrodes
[J] Aeropace Conference, 2001, IEEE Proceedings
Volume 1, 2001: 331 337

[6] : .o M1
: ,1982,8 32
[7] : Ml , 1999, 298
“o" NIERKIEE:  +" WillRL TR BB TR YR - 312 o
> ,1998,14(  ):51 56

Fig 5 Comparison betw een the theoretical concentrations
and the actual measured concentrations
using themathematical model

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 : 233

M odeling and measurement of ion-selective electrode of nutrient

solution measur ing systan in greenhouse

W ang Yongl, SiW ei', SunDemin', Duan Zengqiang2
(1 Deparment d A utanation, U niversity of Science and Technology o China, H & ei 230027, China;
2 |Institute o Soil Science d N anjing, The ChineseA cadany o Sciences, N anjing 20007, China)

Abstract: For nlving the problem of on-linemeasuranent of the contentsof nutrient lutions in greenhouse a-
griculture, a nev method fitting themodelsof K, Ca”", NO: ion-selective electrodes (ISE) named " step-by-
step fitting" w hich is based on the theory of L Swasput foward in thispaper. The nev method establishes a 3-
dimensional model of the ion concentrations, the tamperatures of the olutions and the voltage outputs of ISE
Taking the K™ ISE as an exanple, themeasuranent, the theory and application of ISE modelingw as introduced
in thepaper. Finally afunction that had the ISE voltage output as its independent variable, the tenperature’ s lin-
ear functions as its coefficients, and the ISE concentration as its attributive variablew as constructed A ot of ap-
plication results demonstrated that the model constructed in the paper was precise, and the neav method w ill be
w idely used in onlinemeasuranent in a concisew ay.
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