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Synchronization Detection of Nitrogen Phosphorus Potassium in

The laser induced breakdown spectroscopy (LIBS) has been used to synchronized detection the

concentration of nitrogen, phosphorus, potassium in compound fertilizers. Applied the partial least squares (PLS)
method on 10 selected samples which are known as the calibration samples to establish quantitative analysis regression
[~

untested samples to test the result of quantitative analysis regression
models. Finally compare the predictive value with the reference obtained by the conventional inductively coupled
plasma atomic emission spectrometry (ICP-AES) method. The result shows that the average relative errors (REP)
are less than 8% mass fraction. The relative standard deviation (RSD) is less than 7% mass fraction. The detection

limits (LOD) are 0.16% , 0.21% and 0.50% mass fraction. The experimental verify the applicability of the laser
induced breakdown spectroscopy in synchronization rapid and accurate measurement of the three major fertilizer
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Fig.1 Schematic diagram of LIBS experimental
system
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Table 1 Calibration samples content of each

component (mass fraction, %)

Sample N P K Nutrient
Al 22.16 8.94 16. 35 47.45
A2 20.10 11. 88 14. 11 46.09
A3 19. 35 13.12 14.97 47, 44
A4 18. 77 9. 86 17.75 46. 39
A5 18. 25 13. 68 15.77 47.70
A6 17. 44 14. 28 17.08 48. 80
A7 14. 60 16. 35 19. 80 50. 75
A8 14. 30 14. 84 20. 33 49.47
A9 16.11 16.59 17.18 49. 87
A10 19. 55 15.53 13. 04 48.13
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Table 2 Detect samples content of each

component (mass fraction, %)

Sample N P K Nutrient
Bl 22.87 10. 15 14. 25 47.26
B2 21.15 11.68 13. 60 46.43
B3 16.71 14. 59 18. 21 49,52
B4 15. 81 15. 20 18.74 49,74
B5 15. 14 15. 87 19.16 50. 17
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Fig. 2 Emission spectra of N, P and K under 75. 90 m] laser induced. (a) VII channel; (b) I and III channel
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Fig. 3 Linear fitting curves of the measured intensity of N, P and K to the mass concentration of them
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Table 3 R and RMSEC value of PLS regression model

Calibration

Element

- N . . R RMSEC (mass fraction, %)
IF3 3 L, H T E IS 2 AU 0 E 2 (8] Y N 0,989 0,316
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Fig. 4 Fitting curve of calibration samples and prediction samples’ contents in the reference samples

(a) Regression model of N; (b) regression model of P; (c¢) regression model of K
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Fig. 5 Ccomparison between reference content and predicted content of N, P and K from Bl ~B5 (mass fraction).

(a) Comparison model of N; (b) comparison model of P; (¢) comparison model of K

3.4 FMELR
T VA A TR0 A R A R AORS B 2, 51T
TUF- 24 40 %) 45 22 (REP) 7
EREP — M S
Ny &
X Ny FCiE A AN B oo WS % & .0 AT
i
TS B BE 51N S 2 A X AR v I 22 2 AT B
,ﬁl\UU:

C; — C;

(2)

Ci

N

100 % oc,

RSD = 7 —~
Nconck 1 (/k

3

P
AEC p AR B BT R B o, K e B HEIY
P Y A 25

R B CLOD) BT A48 57

Lop = 36,/0 4)

X o, g B B R AR AR 25 107 39 4H 5 0 O H A AR
B 00 00 15 2 2% 7 9 2Rk [l 5 A R Y
R

H1 (2) ~ (O 2, 43 0 A0 B8 3000 A o N P
A K JC& ) REP,RSD Fl LOD {8 , 15 2| () 25 3 1n
F*APIR,

4 HETICE A SIS R %)

Table 4 Based on the analysis of element content

b N2
Ao, = D) 0 N R B R B
i =1

(mass fraction, %)

Element REP RSD LOD
N 4.11 6. 89 0.16
P 7.33 2.64 0.21
K 6.61 2.13 0.50
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