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30 26 90.7 42.4 

35 20 85.4 37.9 
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261h 10m=56.3g, T=29.6C
0
, v=40ml

min mlC
0

g

5 40 71.5 55.6 

10 39 81.6 53.6 

15 38 83 53 

20 36 85.7 51.5 

25 34 76.4 50.5 

30 31 88.5 49 

35 29 95.5 46.6 

26h 10G130222

26h10

15,000G

9h

ml2207 ( (35minml/min2.11

249h

g 33.424.4

g)7 (

95.5c
0
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271h02m=58.3g, T=27.6C
0
, V=40ml

min mlC
0

g

5 40 65.2 57.9 

10 39 90.7 55.2 

15 38 86.2 53.2 

20 35 92.5 50.3 

25 34 90.8 48.5 

30 30 87.9 46.5 

35 28 97.8 43 

27h02G130222
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90.7 
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h 0215,000G35min

ml2206ml)10

ml/min)2.12g35.721

g12.7

CO43.075.6

min1302min 1213

2121h26m=58.9g, T=28.5C
0
, V=4Oml

min mlC
0

g

5 40 61.8 58.6 

10 40 88.9 57.4 

15 39 95.2 53.7 

20 37 88.8 51.1 

25 33 96.2 47.1 

30 30 82.6 44.3 

35 22 98.8 40 
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1 ml/min2.2

0 30min60min 3h6h

ml/min )2.07min)42

ml/min)2.123 , 6 h 



52 

1 90min-9h-48h)
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2 12h-24h-48h
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211h26

1
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211

0.1.2072

1.0.1.20

0

2110T=21.6c
0
, v=40ml, m=57.3g

min ml C
0 

g 

5 39 72.9 56.8 

10 38 92.2 53.9 

15 36 92.7 51.9 

20 32 95.4 49.6 

25 30 95.7 46.4 

30 26 96.8 42.8 

35 20 97.1 38.9 

2100
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210

35minml 1702

ml) 17ml/min2.32

)g34.616.717.9g)

72.9c
0

97.1c
0

(15-25)min6ml) 

0

2100min12m=55.5g, v=40ml, T=23.9C
0

Min ml C
0 

g 

5 40 70.9 59.5 

10 38 99.5 51.3 

15 34 90.5 47.9 

20 30 100.4 44.1 

25 24 94 41 

30 22 99.1 37.8 

35 18 97.3 34.8 
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2110min12

15,000G

(35minml2216

22mlml/min2.41

14.5g37.312.6

g) 02.5

CO52.7122.2

min02

15-25) minml) 12

30min

1h) 02

2110min42m=55.2g, v=40ml, T=24.6C
0

Min ml C g 

5 40 69.3 54.5 

10 38 99.3 51.2 

15 34 87.6 48.9 

20 30 97.9 45.1 

25 26 88.3 42.4 

30 23 90.2 39.3 

35 18 99.5 35.1 
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2120min42

15,000G

35minml2216

22ml30min

ml/min2.41

 g 32.313.1

g 17.230ming02.5

C
0

47.177.3

min0212

30min

ml00

2120min72m=56.3g, T=24.1C
0
, v=40ml

Min ml C
0 

g 

5 40 68.1 55.9 

10 39 95.7 53.4 

15 36 87.9 51 

20 32 98.2 48.1 

25 30 95.7 44.6 

30 26 95.9 42.4 

35 22 100 38.1 



57 

2130min72
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21303hm=56.7g, T=20.1c
0
, v=40ml

Min ml C
0 

g 

5 39 39.3 56.5 

10 38 80.7 55.6 

15 34 85.7 51.7 

20 30 89 47.6 

25 28 91.6 44.3 

30 27 98.1 40.7 

35 26 99.3 48.6 
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39.3c
0

c
0

77.1
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ml630min

3h

21406h m=56.7g, T=22c
0
, v=40ml

Min ml C
0 

g 

5 39.5 43 56.3 

10 38 88 54.3 

15 35 92.8 50.7 

20 33 95.6 47.9 

25 27 55.6 43.4 

30 24 96.2 40.7 

35 20 99.7 36.2 
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21506h

15,000G

 (35min)ml17.302

19.5mlml/min2.3431

3hg 34.1

14.020.1g

325minc
0

73.433.4

96.2c
0

30min)

20minmin036ml

3h6h

21509hm=58.1g, v=40ml, T=22.1c
0

Min ml C
0 

g 

5 40 50.1 57.8 

10 40 84.9 55.9 

15 38 89.9 52.3 

20 34 92.9 48.9 

25 30 93 44 

30 26 99.6 39.1 

35 20 96.7 37 



61 
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2160h10m=57g, T=21.5C
0
, v=40ml

Min ml C
0 

g 

5 40 79.7 56.1 

10 39 93.5 52.9 

15 36 96.2 49.7 

20 29 97.1 46.2 

25 26 97.5 43.4 

30 24 100.5 40.1 

35 20 93.5 37.4 

2170h10

217
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07

2170h02m=60.1g, v=40ml, T=19.5C
0

Min ml C
0 

g 

5 40 71.2 59.6 

10 39 79.4 58.4 

15 38 88.9 55.8 

20 37 94.4 52.8 

25 35 95.2 50.7 

30 30 95.6 47.1 

35 27 97.7 44 
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 24 hh 10

2020h26m=56.2g, T=20C
0
, v=40ml

Min ml C
0 

g 

5 40 36.7 56.2 

10 38 88.5 54.1 

15 36 89.8 52 

20 32 97.4 47.5 

25 28 92.4 43,8 

30 26 98.1 40.1 

35 22 89.5 36.7 
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2 6hh712h
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1.1.21102

2011v=40ml, T=28.8c
0
, m=56.2g

min mlC
0

g

540 47.1 56.1 

10 39 82.4 54.4 

15 37 87.5 51.4 

20 34 83.5 49.5 

25 31 88.5 46.1 

30 29 80.2 44.1 

35 26 88.6 41.3 
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0.1.1.21

2001min12

m=55.7g, v= 40ml, T=29.4C
0

min mlC
0

g

540 58 58.5 

10 39 89 56.3 

15 37 88.6 53.2 

20 36 83.3 50.9 

25 32 83.6 48.1 

30 30 81.9 46.3 

35 28 90.5 44.3 

2011m=55.5g, v=40ml, T=23.9c
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2011

min12G13022255.5g40ml

23.9C
0

ml220612ml

14ml

min12

58c
0

47.1c
0

C
0

61.772.3

58.5gg33.344.3g

14.2g

min12

2011min42

V=40ml, m=56.7g, T=29.6C
0

min mlC
0

g

539 64 55.7 

10 38 82.1 54.6 

15 37 86.5 52.4 

20 35 81.9 50.3 

25 32 90.6 47.5 

30 30 81.7 45.4 

35 28 82.2 43.2 
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2021m=55.5g, v=40ml, T=23.9C
0

min42
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2021min72T=29.2C
0
, m=57g, v=40ml

min mlC
0

g

5 40 58.7 56.4 

10 39 84.3 55.1 

15 38 79.4 53.2 

20 36 89.4 51 

25 32 85.1 48.7 

30 30 82.1 47.1 

35 28 86.7 45.5 
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2h

58.7c
0

89.4C
0

20minc
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60.164.5

g 

34.223.310.9g(30ming12.0

60ming10.3

1min2124272

2031h1v=40ml, T=28c
0
, m=57.6g

min mlC
0

g

540 64.2 57.2 

10 38 86.8 55.3 

15 37 81.2 53.2 

20 36 89.3 50.1 

25 32 80.9 47.6 

30 30 89.2 44.5 

35 26 85.2 41.4 
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2041m=57.6g, v=40ml, T= 28c
0

h1

041

3h15,000Gml22
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0
 g35.4

ml220414ml
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3h

2041h4m=57.6g, v=40ml, T=28.1c
0

min mlC
0

g

540 64 56.9 

10 38 89.3 54.1 

15 36 80.1 52.2 

20 34 89.9 49 

25 32 84.4 46.7 

30 30 89.1 44.3 

35 26 88.2 41.5 
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40ml28.1c
0
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C
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2051h7m=58.9g, T=27.9c
0
, V=40ml

min mlC
0

g

540 55.6 58.6 

10 39 89.3 56.6 

15 38 83.9 54.6 

20 36 86.3 52.9 

25 34 88.4 49.8 

30 32 76.3 48.2 

35 30 90.2 44.8 

2061h7m=58.9g, T=27.9c
0
, V=40ml
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90.2C
0

58.6g44.8g13.8g

3hg13.66hg13.2

9h

min 1272

h149h

2061h10m=56.0g, T=28.2c
0
, v=40ml

min mlC
0 

g

539 81.2 54.4 

10 36 84.6 51.5 

15 34 91 48.8 

20 32 83.5 45.3 

25 30 85 42.7 

30 26 84.8 38.9 

35 22 81.5 37.9 
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2071h02m=57.6g, T=28.0c
0
, V=40ml

min mlC
0

g

540 59.1 57.2 

10 38 88 55.4 

15 37 85.9 52.6 

20 35 81.6 50.6 

25 31 86.9 47.3 

30 29 80.2 45.3 

35 27 89.2 42.6 

2121h02m=57.6g, T=28.0C
0
, V=40ml
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80.2C
0

89.2C
0

g35.020.4

14.6gh1016.5gh115.8gh4g13.2

h7g11.6

min1272

24h12h

2121h26m=57.6g, T=28.7c
0
, V=4Oml

min mlC
0

g

540 69.3 56.8 

10 38 88.1 54.8 

15 36 84.8 52.7 

20 34 84.5 50.8 

25 32 88 48 

30 30 80.1 46.1 

35 28 91.4 43.2 
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1

1 0.40ml/min

0 min1242
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min124260min 12.5g

 min12g12.017.9g

 

1 90min 
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0, 30, 60 minmin72
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ml/min 2.223 h(0.40ml/min)6h

90min 

3 9h
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g11.690min
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Abstract 

This study aimed to investigate the effect of a magnetic field on the 

evaporation rate of well water in Zawiya city, Libya, and the study was 

conducted in 2024. The primary objectives of this study were to evaluate 

the impact of exposing water to a magnetic field on the evaporation rate 

of four different well water samples collected from various locations and 

depths within Zawiya city. In addition, the study sought to analyze the 

different physical and chemical properties of the water that might be 

influenced by the magnetic field and link these changes to the observed 

evaporation rates. An experimental methodology was followed, where 

water samples were exposed to a static magnetic field of 15,000 Gauss 

using a Magnetron device. Physical properties (volume, weight, and 

temperature) and chemical properties (pH, electrical conductivity, total 

dissolved solids, and concentrations of sodium, calcium, potassium, and 

magnesium ions) were measured for each sample before magnetic 

treatment and at different time intervals (ranging from minutes to hours) 

after exposure to the field. Standard laboratory equipment such as a 

Multiline p4 device and a flame photometer were used to collect the data. 

The collected data was then analyzed to identify significant changes and 

trends. The results showed that magnetic treatment significantly affects 

the evaporation rate of well water, although the observed effect varies 

depending on the specific well source, the duration of magnetic field 

exposure, and the time elapsed after treatment. Complex evaporation 

patterns were observed, including initial increases in the evaporation rate 

shortly after treatment for some samples, followed by periods of decrease 

or stability over the long term. Notably, one sample (Al-Rukaynah, 40m 

deep) showed improved resistance to evaporation after 24 hours 

compared to the untreated sample. The study also found changes in a 



126 

number of physical and chemical properties of the water, such as 

temperature fluctuations, rates of weight/volume loss, and some ion 

concentrations, indicating that the magnetic field affects the structure and 

physical and chemical properties of the water, which subsequently 

influences its evaporation behavior. The complex patterns observed, 

including a potential "magnetization memory" effect where the influence 

persists or changes over time, underscore the necessity for detailed 

studies on the optimal timing for applying treated water after 

magnetization. Based on these findings, the study recommends exploring 

the practical potential of magnetic water treatment for conserving water 

in agriculture and industry. Future research should focus on conducting 

more detailed experiments on a wider range of water types and magnetic 

field parameters, developing standardized protocols for applying 

magnetic water treatment, and further investigating the underlying 

mechanisms of these effects and the observed "magnetization memory" to 

maximize the benefits for sustainable water resource management, 

especially in areas suffering from water scarcity challenges.

 


