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Rapid deter mination of phosphorus content in soil based on colorimetry and
spectroscopy
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ABSTRACT: Objective To research a rapid detection method of phosphorus in soil. Methods For rapidly
detecting the phosphorus content in soil, the absorption curve model of phosphorus molybdenum blue reaction by
using the colorimetric method and the spectral method was established, and a kind of intelligent soil nutrient tester
was tested. Results At the detection wavelength 870 nm, by adding 2.0 mL 26 g/L ammonium molybdate solution,
1.0 mL 100 g/L ascorbic acid solution with 0.4 g/L EDTA in the reaction system, based on the data measured by a
UV-visible spectrophotometer, the absorbance was linear with the concentration of the phosphorus solution, and the
linear regression model was Y=0.01558X-0.1106, correlation coefficient (r2=0.995. For the intelligent soil nutrient
tester, the accuracy test was taken and the linear deviation was within 3%. And by comparing the calculated values
with the established linear regression model, the predicted error was within 4%. Conclusion The established linear
regression model is available and the intelligent soil nutrient tester can meet the requirements of the rapid detection of
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phosphorus in soil.
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Fig. 1 Colorimetric cassette of TFC-203 intelligent soil nutrient tester
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Fig. 2 Absorption curve of phosphorus molybdenum blue
reaction(80 mg/L)
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Fig. 3 Absorption curve of phosphorus molybdenum blue reaction
after smoothing(80 mg/L)

3.2 BUEMAE

3 ZRE595# 321 R =FiEs
31 MR ACHIERE
80 mg/L - 870 nm
600~900 nm , MATLAB
2 2 , , , 5 ,
2 , 720nm 870nm 4 ,
870 nm GB 12297-1990 Y=0.01532X-0.1109
(6] 880 nm, X Y 870 nm
870 nm , r’=0.994 5
3 1 .5 0.994
Results . . . . . . . . .
Linear model Polyl: e Yvs. X
c“ffi{:::n:spl(:::; ;gs confidence bound 2.0 80 mg/L 1
EHE | _
by " o) ]
R-square: 0.9947
Moo a0 05+ :
0k . | | | | | | -
< > 0 20 40 60 80 100 120 140 160
4

Fig. 4 Standard curve of phosphorus molybdenum blue reaction obtained from experiment one
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#1 ETR&EN_FENERER
Tablel Modeling resultsbased on partial least squares

R2 ETHZULMEEVIEMNEIELS
Table2 Modeling resultsbased on :multiple linear regression

rZ

1 Y=0.01532X-0.1109 0.994
2 Y=0.01532X-0.1053 0.995
3 Y=0.01574X-0.1293 0.991
4 Y=0.01518X-0.1047 0.995
5 Y=0.01515X-0.1031 0.995

1 Y=7.9721-1.7134X720+6.9874Xg00+60.0156 Xg70 0.995
2 Y=7.6945-3.1829X720+7.4231 Xg00+61.2350Xg70 0.995
3 Y=8.0621-3.7341X7,0+7.2688Xg00+61.8534Xg70 0.995
4 Y=7.6673-5.0398X7,0+8.5856 Xg00+62.0789Xg70 0.995
5 Y=7.6321-6.6703X720+10.3470Xg00+62.0161 X570 0.995
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Fig. 5 Repeatability determination of phosphorus molybdenum blue
reaction
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4 ) , 4%
TFC-203
F* 4 TFC-203 BHELIBLRA M SUERTEMIK
Table4 Accuracy test of TFC-203 intelligent soil nutrient tester
SE MR
/(mg/L) /(mg/L)
1 20 19.9 0.5% [ ’ ’ ’
[ . , 2012, 18(3): 183-186.
2 40 40.28 0.7% Wang YG Yang FW, Liu JJ, et al. Inductively coupled plasma atomic
3 60 60.06 0.1% emission spectrometric determination of total phosphorus in soil [J]. Anal
Test Technol Instrum, 2012, 18(3): 183-186.
4 80 79.75 0.31% 2
5 100 102.0 2% 1. ( ), 2007, 43(10): 835-837.
6 120 121.8 1.5% Li L, Wang Q, Jiang Y, et al. Simultaneous determination of nitrite, nitrate,
chloride and phosphate in milk powder by ion chromatography [J]. Phy
7 140 1414 1%
Chem Anal (Part B: Chem Anal), 2007, 43(10): 835-837.
8 160 159.75 0.16% [3] , . [a.
, 2009, 19(2): 36-41.
4 , Xie YH, Zhang XS. Development of spectrophotometric analysis of
3.0%', phosphat [J]. Leather Sci Eng, 2009, 19(2): 36-41.
R 4 , . [J. , 2000, 7(3):
' 313-315.
TFC-203 o i o
Tu HM, Wang JY. Determination of micropyrophosphate by colorimetric
! assay [J]. Chin J Spectrosc Lab, 2000, 7(3): 313-315.
5
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Table5 Comparison of soil sample detection results

870 nm
/(mg/L)
1 0.05 10.3 10.17 1.26%
2 0.05 10.3 10.06 2.3%
3 0.05 10.3 9.97 3.2%
4 0.05 10.3 10.28 1.94%
5 0.05 10.3 9.95 3.3%
5 TFC-203
4% ,
4 & I
870 nm ,
TFC-203

, 3%
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