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Abstract ; In order to realize rapid and on—site detection of fertile solution pH/EC, one instrument was
designed, which was composed of MSP430F2132, pH/EC sensor, regulated power module, human—
computer interface, pH/EC signal processing circuit, EC signal processing circuit, etc. Through pre-
paring 9 different pH solutions between 10—40 °C, one test for the effect of temperature on the pH
value was made by comparing with the calculated value of empirical equation, and the result shows that
in the soil environment (6.5-7.5 pH) which is suitable for crop growth, the measurement error by
temperature can be neglected. 195 different kinds of fertile solution were tested, whose EC value
ranged from 1.0 to 19.5 ms/cm, and the test used 8 grades of resistance grading measurement mode,
whose measuring excitation signal was square wave signal with amplitude £3.5 V and 4 kHz frequency,

and temperature compensation of EC was made. The calibration and verification test of measuring in-
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strument show that the maximum absolute measured value errors of pH and EC are 0.04 and within

+0.1 ms/cm, which can meet the requirements of agricultural engineering.

Key words: fertile solution;fertile solution concentration;pH value ;electrical conductivity ;

measuring instrument
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Fig.1  Structural block diagram of measuring instrument
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Fig.2 Correspondence between pH value and voltage
at different temperatures
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Tab.1 Comparisons of calculation results based
on empirical equation
1/C pHy pH¢ Ex
4.00 4.36 0.36
10 7.00 7.01 -0.01
9.18 8.89 0.29
4.00 4.34 -0.34
15 7.00 7.00 0.00
9.18 9.01 0.17
4.00 4.21 -0.21
20 7.00 7.00 0.00
9.18 9.05 0.13
4.00 4.08 -0.08
25 7.00 7.01 -0.01
9.18 8.89 0.29
4.00 4.04 -0.04
30 7.00 6.99 0.01
9.18 8.86 0.32
4.00 4.02 -0.02
35 7.00 7.01 -0.01
9.18 8.90 0.28
4.00 4.06 -0.06
40 7.00 7.02 -0.02
9.18 8.91 0.27
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Tab.2 Range of conductivity grade and corre-
sponding piezoresistor
EC/(ms + em™!) Ry/ kQ EC(ms + em™!) Ry/ kQ
[0,2) 10.0 [5,8) 1.5
[2,3) 4.7 [8,10) 1.0
[3,4) 2.5 [10,16) 0.8
[4,5) 2.0 [16,20] 0.5
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Tab.3 Fertilizer pH measurement

pHy pH¢ Ey pHy pHc Ey
1.77 1.41 0.36 3.94 3.92 0.02
1.78 1.46 0.32 4.70 4.74 0.04
1.84 1.63 0.21 5.17 5.21 -0.04
2.39 2.36 0.03 6.91 6.90 0.01
2.98 2.96 0.02 7.74 7.73 0.01
3.47 3.49 -0.02 8.53 8.60 -0.07
3.91 3.94 -0.03 8.92 8.95 -0.03
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instrument in calibration of solutions with dif-
ferent conductivity
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