201641 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi AT &L

doi:10.6041/j. issn. 1000-1298.2016.01. 016

BERENE T EHESREERIE

HEE FhHk & T K A B &

(A R 5 B A TR BE, Jbst 100083)

A Y

i

it

TR B TR Ry A S A AT IR A T — AP RS A BR T S8 e AR R 2 T Bk Y R
SRAINRT LA B R0 T AR AR 5 55 B A5 R 3R 0T A RS 32 4 5 M) 5 DAKE 2 e, St AR 844 T kA5 R T8 ' T T
FEID R ZE RS BE R TT ¥ s 25 AT TR TG BEL BT A e A B R A R B S SR A B X B S, O 3 o A 2 A K
A T S0 8 (e [T YA T 55 TR A T A TR ) 4 A B AG I 3 AT T R A T IR e S 2 A T X L S
ZE AR, BT O BEAF BT 0 AL B vl LA S0 k5 5 o 0 R 8 A% A o M R 7 e R T R R AR (R 22
AP BI/NT 1 mV) | BA RGBT T 0 RE 7 5 24 1B 7 PG T 0 A T B8 A T A TR 3 3 ) 0 AR X 13 22
ART 8.20% , 58 T @KL (S M) AT MG Hr BIAHC R EL R GKF) 0. 998 6, Al A &0/ i il 78 1L 5 1 1Y
PR I R 22 4R A DU RS S

R LS A B TR AL ; AR

FESDES: S126; S131 XHRARIRAD: A X E4RS: 1000-1298(2016)01-0118-08

Improvement of Detection Accuracy of Soil Nitrate-nitrogen
Based on Ion Selective Electrode

Du Shangfeng Cao Shushu Pan Qi Zhu Ying Feng Lei
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract ; lon selective electrode (ISE) is a quick and low-cost method of soil nitrate-nitrogen detection.
Aiming at improving the accuracy of ISE based soil nitrate-nitrogen detection, influences of ISE signal
characteristics ( small signal of millivolt level and high internal resistance) and environmental factors
( noise and temperature influence) on detection precision were discussed at first. Second, how to improve
the accuracy was researched. For anti-interference and collection of accurate ISE potential, signal
conditioning module including impedance transformation, filtering and amplification was added to
detection circuit. Besides, measurement model was amended by software temperature correction for
decreasing the influence of temperature. And then, two groups of contrast experiments were designed and
conducted. One was the collection of ISE potential signals measured by detection circuit with impedance
transformation and filtering module and by detection circuit without this module. The other one was the
detection of soil nitrate-nitrogen content measured by linear regression model and temperature correction
model. The results show that in the condition of high frequency noise, measuring error of detection circuit
with impedance transformation and filtering module comparing with ion meter is less than 1mV. It has
high accuracy and anti-interference ability. And when the environment temperature changes, relative
error of soil nitrate-nitrogen content between temperature correction model and ion chromatography method
is less than 8.20% and correlation coefficient R attains to 0. 998 6. The result of reducing error and
improving accuracy is effective.

Key words: soil nitrate-nitrogen; ion selective electrode; accuracy detection
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Fig. 1 Equivalent circuit of measurement of ion

selective electrode potential with instrument
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Fig.5 Simulation diagram of signal conditioning

module when input signal’ s frequency is 1 Hz
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Fig. 6 Simulation diagram of signal conditioning

module when input signal’ s frequency is 50 Hz
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linear regression model
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temperature correction model
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and with impedance transformation-filter module
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Tab.1 Comparison of soil nitrate nitrogen content measured by linear regression model and temperature correction model
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Fig. 10  Comparison of soil nitrate nitrogen content measured by two kinds of models and reference value
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