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Automatic Detection Platform for Soil Nitrate-nitrogen

Zhang Li’nan Zhang Miao Pu Pan Zhang Jitian
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Abstract; In order to detect soil nitrate-nitrogrn content rapidly with low cost, an automatic multi-
channel detection platform for soil nitrate-nitrogrn was developed. The self-designed PPy (NO; ) ion
selective electrode (ISE) was used to sense the nitrate ion in solutions. The platform response time,
effects of rinsing time on platform calibration and soil nitrate-nitrogen detection were discussed with a
series of standard nitrate solutions, nitrate-nitrogen contents of which were ranging from 1 ~250 mg/L.
Testing results showed that response time of the platform was 40 s when it was used in soil nitrate-nitrogrn
detection. During system calibration and soil nitrate extracts determination, rinsing operation for the
system could be carried out directly with the next sample solution. And rinsing 2 times could achieve a
desirable effectiveness. No significant differences were got between the results detected separately by the
platform and manual operation. Also, different channels of the platform possessed similar detection
performances and good consistency. The system validation results conducted with 20 soils indicated that
satisfied correlation was obtained between the soil nitrate-nitrogen results detected with the platform and
ultraviolet spectrophotometric method. The determination coefficient (R*) was 0. 91.
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Fig.1 Soil nitrate-nitrogen automatic detection platform
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Fig.2 Interface of platform software

-5 AR T S o o o L A SR
it BT 30 1 G D00 36 A A AR A A B s
WABUE R R )5, e i R gy CARRE, B gk
A FR Gt 1 3 A A T R D X,



222 g ol Bl ¥

20134

7 V8 ORI 45 AR D AR 8 90 [ 2 75 7 2 mi R 5T A
R AS I, 3 o B A AR o
10 > b A 0 F BT AT — IR R e b o 9 WK I 1
O AE ST e e A I b R R AR 9 Uk T, SRR
P LS Sl B SR 4 AR G0 i 2 15 HOHR A ) 1 ik
IR E ARSI i H . P B i B AR TAR R R 3
PR o

FACINEIE S S .
ARSI AE T L

R 5 5k
| |

T
1

THGRIMR
RG]

BRAE TR

SR
K3 V8T
Fig.3  Flowchart of platform
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Fig.4 Response time of detection platform
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Tab.1 Effects of rinsing time on platform calibration
mV
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1 246.7 250.5 247.0 246.8 246.6
5 207.6 209.7 207.9 207.7 207.6
10 189.5 191.9 190. 1 190. 0 190.0
25 167.8 170. 4 167.9 168.0 167.9
50 150. 8 153.0 150.7 150. 8 150. 8
250 112. 1 114.1 112.0 112.0 111.9
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Tab.2 Comparison of calibrations in different channels

i 25 A P R i 1 i 2 i 3 i H 4
/mg-1,7" AV/mV CV/% AV/mV CV/% AV/mV CV/% AV/mV CV/%

1 246.8 0.7 246.2 1.1 246.2 0.2 246.0 0.9
5 207.8 0.1 207.5 0.7 207.7 0.3 207.7 0.8
10 190. 2 0.2 190.0 0.7 189.6 0.3 190. 1 0.7
25 168.2 0.3 167.6 0.6 167.6 0.4 167.5 0.9
50 151.0 0.3 150.9 0.7 150.9 0.5 151. 1 0.9
250 112.0 0.1 112.2 1.0 112.1 0.4 112.1 1.1
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Fig.5 Effects of rinsing time on soil detection results
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