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Grading Removal of Residual Plastic Film in Machine-harvested Cotton
Using Electrostatic Adsorption Method
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Ministry of Agriculture and Rural Affairs, Wuhan 430070, China
3. College of Mechanical and Electronic Engineering, Tarim University, Alaer 843300, China)

Abstract; A method based on electrostatic adsorption for grading removal of residual plastic film in
machine-harvested cotton was proposed. The machine-harvested cotton of Xinluzao No. 26 planted in
Alaer region of Xinjiang was the research object. According to the correlation between the degree of
polarization charge and the curved form of the residual plastic film in machine-harvested cotton, the
characteristics of various residual plastic film in machine-harvested cotton were extracted by image
processing, and then the residual film was graded by clustering algorithm and divided into I , II and I
grades. Then the electrostatic adsorption separation platform was constructed, and factors of different
charge times, flying speed and polar plate voltage of machine-harvested cotton with different grades of
residual plastic film were tested. Taking the impurity removal efficiency as the index, the optimum
combination of the external influencing factors of the corresponding grade residual plastic film was found
in order to achieve the maximum separation between the residual plastic film and machine-harvested
cotton. The results indicated that the factors affecting the removal impurity efficiency were: charge time,
flying speed, and polar plate voltage. The optimum charging time of machine-harvested cotton with grade
[ residual plastic film was 24 s, flying speed was 4. 7 m/s, plate voltage was 39 kV, and separation rate
was 96.2% ; grade II : charging time was 29. 8 s, flying speed was 5. 8 m/s, plate voltage was 37. 6 kV,
separation rate was 98. 1% ; grade Il : charging time was 30.1 s, flying speed was 3.5 m/s, plate
voltage was 46. 2 kV, and the separation rate was 97. 2% . The results showed that the method of grading
removing residual film based on electrostatic adsorption was feasible and met the needs of practical
development.
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Fig.1 Residual plastic film image processing
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Tab.1 Residual plastic film parameters of each grade

R JAK /4% [EAVELS S [ ¥ B i34

I 0~2.5x%x10° 0~1.5x10° 0.6~1 1.0~1.1

I 2.5x10°~5x10°  >3.5x10° 0.4~0.6 1.1~1.2
1.5x10° ~

m >5x10° 0~0.4 1.2~1.3
3.5%x10°

L2 HABKERTIERE
1201 HLRAG 5 I o vt OB R 5 254

AT 35 8 B LR AR 5 3t S 1, W% R 23 25 167 5 ~F-
B 3 Fron, R PSR A HLL XL 4 2 1L ik
Gk A AR e R R R PR AR AR R R
B, BRSO



142 & A Hl

2019 4

P 3 LR A 2Rt I e VR RS 8 1 5 A R T T
Fig.3 Schematic of removing impurities from cotton
based on electrostatic
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Tab.2 Charge separation parameters
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Fig.4 Relationship curves of impurity removal rate

and fly-in speed



6 1

EITHE G5 BURAR FP 5k i R R OB B 25 B 143

LB AT
2.1.2  BRAEE S B ) G R

PREE AR HL FE7E 40 KV, R A K 4.5 m/s,
5 N [ 1) 4o H B R) EA TR0 R I s PR A . S
R BR 2 Y R B ) ¢ Z R DG R 2k, B T
DL Y, Bifi 45 a7 FEL S R) 170 188 G B 2% 2R o 36 K, (RS R
B 35 s Ao AT IR, P30 AT RIS ] B 4% %6 R A I T
Wit o DRIt e A fr Pl B TRDAE 35 s A2 A o X i HL B[R]
FE 0 ~35 s [ B SEAT A G e b, 18 8 0 5 Y
FHOCZ B R 2 0.954 Uk W] i v B[] 0 B3 2% 28 AH 5C
T

TR

WAE

5 10 15 20 25 30 35 40 45
t/s

5 BRAYER Y TG RN A 0 G R R
Fig.5 Relationship curves of impurity removal rate

and charge time

2.1.3 BRASRGWARAIELR

REFRATERE O 4.5 m/s, faf HL IR [A] £ 45 35 s,
B AN [R] A9 AR A s R AT 30 O 0 2 B Ak o 141 6
HBRZR Y MRAR R U Z RIS R M2k, ME S
A LA B A AR F T B 8 DR R 2 A L i O, {EL g
KENT 40 KV I, FEE R AR A A Hs i B 2% 5 L P £
R o N iR HE R AR L I A 40 KV 2y o A AR
LI TE O ~40 kV i [ PN s 2517 A0 5 4 20 B, 753 21
U5 YHRZRER H0.95, U IR AR AL RS 2% %
FHRME B3

5 10 15 20 25 30 35 40 45 50 55
U/kV

K6 Braes Y OB IE U KR INE

Fig. 6  Relationship curves of impurity removal rate

and plate voltage
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Tab.3 Factors and codes of test No.1 cotton
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Tab.4 Test design plan and results of No.1 cotton

AT B AR € BRARE Y/ %

P CAHE A

1 0 0 0 85.3
2 1 0 1 90.2
3 -1 -1 0 75.2
4 0 -1 -1 30.6
5 0 -1 1 80.1
6 -1 0 1 80. 4
7 1 1 0 80.6
8 -1 0 -1 20. 4
9 1 -1 0 85.7
10 0 0 0 85.3
11 0 1 -1 20.7
12 -1 1 0 75.9
13 0 0 0 85.2
14 1 0 -1 35.6
15 0 0 0 85.1
16 0 1 1 75.8
17 0 0 0 85.4
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Tab.5 Variance analysis of regression equation

of No.1 cotton
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[ia] 9 A 75 9817.56 9 110. 38 <0.000 1"
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c 6 006. 08 1 627. 41 <0.000 1"
AB 8. 41 1 0. 65 0.2450
AC 7.29 1 0. 65 0.276 0
BC 7. 84 1 0. 65 0.260 1
A? 1.18 1 9.34 0.648 7
B? 121. 87 1 0. 061 0.0019 "
c? 3319.94 1 635. 62 <0.000 1"
k2 35.56 7
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Tab.6 Factors and codes of test No.2 cotton
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Tab.7 Test design plan and results of No.2 cotton

HRFS CABEEA FPLEE B AR € BRAER Y/ %
1 0 1 -1 30.4
2 -1 1 0 85.3
3 -1 0 1 80. 4
4 1 0 1 90. 1
5 0 1 1 85.7
6 0 0 0 90. 6
7 0 0 0 90. 4
8 0 0 0 90.3
9 -1 -1 0 85.8
10 1 -1 0 90. 6
11 1 1 0 85.8
12 -1 0 -1 35.7
13 0 0 0 90. 8
14 0 -1 -1 30.4
15 1 0 -1 35.7
16 0 -1 1 95.8
17 0 0 0 90.7
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Tab.8 Factors and codes of test No.3 cotton
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Tab.9 Test design plan and results of No.3 cotton

HRIFS CAHEA FPUEE B AR € BRAER Y/ %
1 -1 -1 0 80. 1
2 1 0 1 75.2
3 0 -1 -1 35.2
4 1 -1 0 80. 1
5 0 0 0 75.8
6 0 -1 1 90.9
7 -1 0 1 85.7
8 1 0 -1 34.7
9 0 0 0 75.0
10 0 0 0 74.3
11 0 0 0 74.9
12 -1 1 0 75.4
13 0 1 1 75.6
14 0 1 -1 25.1
15 1 1 0 75.3
16 -1 0 -1 30.7
17 0 0 0 74.9
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