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Abstract: [Objective] To study the effect of magnetization on surface tension of herbicide solution and
particle size of herbicide spray droplet, and explore a new control method of particle size of herbicide spray
droplet. [Method] The surface tension experiment of the magnetized herbicide solution and the particle size

experiment of the magnetized spray droplet were designed to record the surface tension value of the herbicide
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solution and the particle size value of the spray droplet under the influence of two factors of different magnetic
field intensity and magnetization duration, observe the change rule of the data, and fit the data, and give the
functional relationship that conforms to the description of the data change. [Result] When the magnetic field
intensity was 50—500 mT and magnetization duration was 5.0—25.0 min, both the surface tension of solution and
the particle size of spray droplet decreased firstly and then rose with the increase of magnetic field intensity and
magnetization duration. When the magnetic field intensity was 350 mT and magnetization duration was 15.0
min, the surface tension and particle size of spray droplet decreased the most. The surface tension value
decreased to 54.0 mN/m with a drop rate of 14.96%, and the spray droplet size decreased to 108.75 um with a
drop rate of 11.20%. For surface tension data, the determination coefficient (R*) of Lorentz fitting function was
0.816 4, adjusted R* was 0.794 0, root mean square error (RMSE) was 1.105 9; And the R* of polynomial fitting
function for spray droplet size data was 0.833 6, adjusted R* was 0.787 4, RMSE was 2.085 7. The fitting
function was meaningful and the fitting precision was high. [Conclusion] It is not that the magnetization effect
will be better with the increase of magnetic field intensity or magnetization duration, but that the optimal
magnetization intensity and duration exist. The Lorentz model function given in this paper can be used as the
function relation between the surface tension of herbicide solution and magnetization, and the cubic polynomial

function can be used as the model for controlling the particle size of fog droplets under the magnetic field

intensity of 350 mT.
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Table 1 Test program list of surface tension of magnetized
pesticide solution

ARFRGR S WA IR /mT HGA I 1) /min

No.of  Magnetic field Magnetization

treatment intensity time
1 0
2 50 5.0~ 10.0. 15.0. 17.5. 20.0
3 100 5.0, 10.0. 15.0~ 20.0. 25.0
4 150 5.0, 10.0. 15.0. 20.0. 25.0
5 200 5.0, 10.0. 15.0~ 17.5. 20.0
6 250 5.0, 10.0. 15.0. 17.5. 20.0
7 300 5.0, 10.0. 15.0. 17.5. 20.0
8 350 5.0, 10.0. 15.0~ 17.5. 20.0
9 400 5.0, 10.0. 12.5. 15.0
10 450 5.0, 10.0. 12.5. 15.0
11 500 5.0, 10.0. 12.5. 15.0
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Fig.1 Surface tension instrument
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Fig. 4 Particle size measurement system for droplets of
magnetized solution
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Table 2 Results of surface tension test of magnetized herbicide solution

143778 5% /mT T A K /min ; T4 3% 5% 5 /m T AR K/min R S)/(mN-m™)
Magnetic field Magnetization ?%ﬁ?{ﬁj]/(mN.'m ) Magnetic field Magnetization Surface
intensity time Surface tension intensity time tension
50 5.0 63.2 250 20.0 60.3
50 10.0 62.8 300 5.0 59.5
50 15.0 62.3 300 10.0 57.6
50 17.5 62.7 300 15.0 55.2
50 20.0 63.0 300 17.5 56.3
100 5.0 62.7 300 20.0 57.5
100 10.0 61.9 350 5.0 59.4
100 15.0 61.4 350 10.0 55.6
100 20.0 61.1 350 15.0 54.0
100 25.0 61.3 350 17.5 56.2
150 5.0 62.3 350 20.0 60.5
150 10.0 61.9 400 5.0 62.2
150 15.0 60.8 400 10.0 59.6
150 20.0 60.2 400 12.5 57.2
150 25.0 60.6 400 15.0 57.9
200 5.0 62.1 450 5.0 63.0
200 10.0 60.5 450 10.0 59.0
200 15.0 59.7 450 12.5 60.4
200 17.5 58.6 450 15.0 62.1
200 20.0 58.9 500 5.0 62.5
250 5.0 61.3 500 10.0 60.9
250 10.0 59.7 500 12.5 62.4
250 15.0 59.2 500 15.0 61.7
250 17.5 57.7
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Table 3 Parameters of Gaussian fitting model and Lorentz fitting model
7 Model Z A X, w) Ve Wy
[SLE N 62.10+£0.29 —7.39+0.64 321.61+6.22 77.98+8.13 14.03+0.47 5.30+0.64
Gaussian fitting
Bt E 62.69+0.40 —8.65+0.78 323.40+5.71 85.23+13.64 14.16+0.49 6.78 +1.13

Lorentz fitting
DR P R Ay I ALAT AR s 2: REARAS T, A: BERVEAE 3, xo: AR AN cdl b oS AL B AARAA, wy: xdb 7 e R ADE T,y
AER ey o S A B AATAL, wo: yh 7 WAL RN ST B
1) Data in the table are mean =+ standard error; z,: Zero offset, 4: Model peak height, x.: Coordinate value of model peak x-axis

central position, w: Width of model peak in x-axis direction, y.: Coordinate value of model peak y-axis central position, w,: Width

of model peak in y-axis direction

T4 REKNDUSHLGITE

Table 4 Fitting curve statistics of surface tension

A IR % H5E AL WEER ERIREL AR
Model RMSE R Adjusted R Iterations Fitting state
Z Tzl & Polynomial fitting 1.4126 0.794 1 0.736 9 10 14 Fitting
4 Gaussian fitting 1.148 5 0.809 4 0.786 1 14 4 Fitting
1.1059 0.816 4 0.794 0 12 )& Fitting

WAL G A Lorentz fitting

a: 20l & Polynomial fitting b: =il & Gaussian fitting

Fifisk S/ ik 1/
(mN-m™) (mN-m™)
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Fig. 6 Surface tension fitting surface of magnetized herbicide solution
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Fig.7 Droplet size distribution diagram of magnetized
herbicide solution
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Table 5 Test results of aerosol droplet size of magnetized herbicide solution

W398 % /mT WAL+ /min ZERLAE/um 3% % /mT ALY K /min R4 /um
Magnetic field intensity ~Magnetization time  Droplet size || Magnetic field intensity ~Magnetization time  Droplet size
50 5.0 121.19 250 20.0 113.37
50 10.0 120.71 300 5.0 116.74
50 15.0 119.03 300 10.0 111.43
50 17.5 119.24 300 15.0 110.35
50 20.0 118.88 300 17.5 111.02
100 5.0 118.37 300 20.0 111.20
100 10.0 117.96 350 5.0 112.16
100 15.0 116.99 350 10.0 109.65
100 20.0 114.07 350 15.0 108.75
100 25.0 113.86 350 17.5 110.67
150 5.0 117.91 350 20.0 110.68
150 10.0 115.44 400 5.0 115.03
150 15.0 115.55 400 10.0 113.30
150 20.0 112.47 400 12.5 110.94
150 25.0 114.12 400 15.0 111.60
200 5.0 112.93 450 5.0 117.16
200 10.0 112.72 450 10.0 112.68
200 15.0 112.33 450 12.5 115.71
200 17.5 111.29 450 15.0 11597
200 20.0 111.07 500 5.0 112.65
250 5.0 115.87 500 10.0 111.98
250 10.0 111.98 500 12.5 110.63
250 15.0 112.51 500 15.0 111.77
250 17.5 111.32




2 W

Fzl, S B0 S 9 R I R SRR T 5K 0 5 S RRAR A S R 331

/N, T A2 A7 A A T %R e A A R A o T R A
o
24 HARREFIIRREENE S RE RIRELIIE
N E WL A BT B R AR AR L, SR 92,27
F 5K 1 BRI G J7 0 T 55 55 R AT 2 T
XUE mA GRS S, HEiiia 5%
W22 WA AEIE B e KIEARIRE L J5 & 45 RADA
WS Fr R 2 B AL . 2 0G4
H1, R* 4 0.833 6, %5 R* 24 0.787 4, RMSE N
2.085 7, XUt L& B A = X HIW SRR E R A,
AT (5) FBR BTG 5 55 i R AT 5 137 5 FE AN G AL,
NI BRI 200 R 3, 1] 8 DMk B B 551 3 Y 25 T R
RAA .
D=116.16-0.23H +2.00H> - 1.197°H> +2.25 8 H*~

1.917 " H> = 19.95¢ +3.22>—
02483 + 974 —1.22748, ©)

A, D NFRRLAT

F kiR /um
122 Droplet size
122.2
> e
g, 118 118.4
NN 117.1
w7 116 115.9
¥ 114.6
&g 114 113.3
Z2 1121
& A 110.8
110 109.6
v 200 20 “
% \
‘?é’ne,,fﬁé’/gz} 400 10 Qgg%\“:\(@@
fegy p 6000 i
1[1[ (4
eﬁsl'{y N\’A%(\
8 HLMRERIBREFSNAEISHE

Fig. 8 Fitting surface of fog droplet size of magnetized
herbicide solution
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