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Mechanism of Magnetization Treatment of Sandy Water to Relieve
Clogging of Dripper
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Abstract; In order to explore the influence of the magnetization treatment of sediment laden water on the
settlement of suspended sediment in drip irrigation pipe network, and reveal the mechanism of mitigating
the clogging of the dripper by the magnetization of sandy water, taking the inner patch type labyrinth flow
channel dripper as the research object, four kinds of magnetization (0T, 0.2 T, 0.4 T, 0.6 T) and four
kinds of sediment particle size gradation (0 ~0. 100 mm, 0.075 ~0. 100 mm, 0. 038 ~0.075 mm and
0 ~0.038 mm) sediment were set, the sediment mass concentration was 1.0 g/L and 3.0 g/L, short-
period intermittent irrigation test and flocculation sedimentation test were carried out, and the capillary
siltation was detected by MS2000 laser particle size analyzer, water quality tester and Ubbelohde
viscometer. The mechanical composition of the sediment, the conductivity and the viscosity coefficient of
the test muddy water were analyzed from multiple angles. The results showed that magnetization treatment
significantly slowed down the downward trend of emitter flow and irrigation uniformity (p <0.01). When
the content of fine sand (0 ~0.03 mm) was high, magnetization treatment had the greatest effect on

reducing emitter clogging. At the end of irrigation, the average relative flow rate and irrigation uniformity
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of the dripper were increased by 17.41% and 47.27% respectively compared with the unmagnetized
treatment; magnetization treatment accelerated the flocculation and sedimentation rate of suspended
sediment. The higher the content of fine sediment was, the greater the acceleration was, and the
sedimentation was 2 h. The turbidity of the back turbidity was reduced by 29.44% compared with the
unmagnetized treatment; the clogging rate of the dripper in the front of the capillary was increased by an
average of 17.71% after magnetization, and the median size of the sediment in the middle of the capillary
was reduced by 11.49% . The magnetization treatment promoted the fineness of the capillary. The
flocculation of the granular silt accelerated its settlement in the front of the capillary. When the
magnetization intensity was 0.4 T, the magnetization had the greatest influence on the clogging of the
dripper and suspended sediment flocculation and sedimentation. It was recommended to use magnetization
treatment measures (the magnetization intensity was 0.4 T) when the Yellow River drip irrigation with
high fine particle content was used, which can slow down the blockage and increase the service life of the
capillary. It can also improve the growth quality of crops and flush the capillary regularly to reduce the
risk of dripper clogging.

Key words: magnetization treatment; dripper clogging; flocculation settlement; sediment particle size

gradation

0 3|

il

T T S A A R — Y A I D 3K (EL R Sk 3
S R R T S 240 T O P A IR B R R R
JH S 9T 7K 46 45 TR K DA AT HE I BT ok e
TR JR Vb £ e 5, T e XORE A% /N T 0. 05 mm B 7
MAERIK 70% LL DT A0 OB U8 U R iR i H Ak 2
YRR, 18K 5 S s SR L, T R AL TG 40 Aok
e VD 1 L2 T I S s AT Sk 1 B S P AR AR SR
it e BT A T THE A1 30 S 3% 2 )R, o R 0k A . K
HAETEE L,

56T HIE 2830 Sk 3% 2E IO R G, B T uE BRI R
Ve JE I WA A AN R BT — s
TR K Ao TR AR A R A Ak B K AR A K
AT HOIY S I L H B AT O TGk b B K
AR5 Ak T30 2 B B, HL R % i Sk 3% 2E O /F F LB
RIIME . BFE LM, K Lh— 5 BE (1.2 ~2.5 m/s)
Wi 2 W7V BLRE ALK, T 2 K AR L RE &, K 43 1
I 5 T 84, K 40 7 AR R AR R A B K 4y
T KB T A A K R i R AR 4~
6 mg/L, 7R HEE 20% ~70% , K SR %2 D
P 2% B R R 20% ~90% K E-FLA
B K TR R R A R K, K 9B B Rk A
Wb e iR, EKBEALJE 20 6 h N, L AUR JE A I3
FefasE o Wik Ab BE AT 0 4 R RS UL 4R v 9 K
(78 0 B IR R R R R M T
WEE T e K B 4 . BRI, 3 vk Ak b B
SR K B VR VD 32 B T IR B, B T S 0
SCIEIE L AN A R B A R T X 2K I SR A 5 ) AR
B AR

EL BTG T8 10 7K % Al b 3% 3k 35 9 5% 4 11

TR 1 AR R B G T BT AR A Ak BN 5 E R
Wil B BIETEAGE o A I, AS SCHUAR 9T 4 ol g A 5 3 A
4 PhoRLAR G C U8 U0 415 1 i Sk 35 JE I R AR O, OF
IO A B2 53 W 28 2 08 0 A1 1 1 A I e 6y s A% DL e
1L LA 78 g A Ak PR TR Sk 34 28 (4 D e AL BRI 45
WY D0k 222 1 Sk M 2 B9 B (0 A R 8, O 51 K T R
3 35 ZE B iR S AL BLE A I

1 #R57F*E

L1 REHREREE

AT I R )z N PG b b DX I X
RE A ET (s E R A RA ), E
BN PE BFRL, BEJE 0. 16 mm 4542y 16 mm, % 3k
S5HE A It 1B FERE 0. 60 mm Y5 1. 20 mm | ¥ 8] B
1.50 mm JiiE B 1. 10 mm P8 R ITHCH 6 4 i Sk
[ #F K 30 em, TAEE )R 60 kPa B, % 3k 3t i
1.4 L/h, koK JtEremth e an & 1 s, i Sk i 4
FEE 7y 0.430 6, P AR E o B/ UL Sk I A %
HE 1R B g

24r

22 ¢=0.6374R04309

201 R*=0.996
= 181
o 16k
& 14T
B 12k

1.0

08F =

1 1 1 1 | | g di i 1 |
0.60 2 4 6 8 10 12 14 16 18 20 22
FEF1K3h/m
L ok rERE il £k
Fig.1 Hydraulic performance curve

TR0 P K IC ) < 38 FH K S 8 X F R K, 7K
RZHINE 1 R 755 KR E



348 &l #Hl

Moo 20224

x1 KBEABRKKRSH

Tab.1 Water quality parameters of tap water for test
b2 7 A Ak (COD) / (mg-L ™) 1.2~2.3
pH i1 7.86 ~8.01
VP R LA (TDS) R W/ (mg- L") 106 ~ 152
S (EC) /(S em ") 217.1 ~372.5
B (Fe) T ile i/ (mg-L°") <0.05

B (Mn) B %/ (mg- L") <0.05
BRI E B )%/ (mg- L") 10 ~21
MERE/ (mg L") 70 ~ 81
B/ (CFU-mL ") <1
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Tab.2 Composition of sediment machinery used in test
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Variation curves of average relative flow rate and irrigation uniformity

of dripper under magnetization treatments
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Fig.4 Clogging rate of dripper at different capillary positions under magnetization treatment
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Tab.3 Median particle size of sediment deposited at

different capillary positions under magnetization treatment

TUK witk FPE LA/ pm

e MREE/T BEWTR EETR THFBE
0 (49.84 £0.49)° (49.80 +0.01)" (6.80 +0.25)"
0.2 (47.51£0.29)" (46.56+£0.10)* (8.25+0.28)"
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0.4 (6.70 £0.10)* (15.61 +0.08)" (19.56 +0.09)*
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Fig.5 Variation curves of relative turbidity of sediment with different particle size gradations under magnetization treatment
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Tab.4 Median settling velocity of sediment with different particle size gradations under magnetization treatment
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Tab.5 Variance analysis of sediment settlement median
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Tab.6 Conductivity and viscosity of water treated with magnetization
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