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ABSTRACT 
    The magnetism applications are increasing day by day.  In this research the concepts 
of magnetism is the base of proposing a new method to find the total dissolved salts in 
soil. The aim of this proposed magnetism method is to accelerate the required time to 
determine the total dissolved salts which is expressed by the sample (TDS) ,where the 
standard test takes 3 to 4 day; this will cause some delay especially if there is no 
enough time to find the results of test by the standard method. For this, the important 
of this research is appeared where the proposed procedure takes 1 hr only to prepare 
the sample before put the sample in the oven for drying. The results of experimental 
tests for a large number of soil samples shows that approve the efficiency of the 
proposed method, which confirms the ability of magnet to dismantle salt molecules 
and release hydrogen ion in water. The proposed procedure needs magnets of capacity 
equal to 3750 (gauss) to give the desired results. 
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التربة باستخدام   الكلیة في الأملاح إذابةطریقة جدیدة لزیادة قابلیة الماء على 
 المغناطیس

 
 الخلاصة

إن التطبیقات المغناطیسیة ف�ي تزای�د یوم�ا بع�د ی�وم. ف�ي ھ�ذا البح�ث المف�اھیم المغناطیس�یة ھ�ي قاع�دة 
ن ھ��ذه الطریق��ة المغناطیس��یة لاقت��راح طریق��ة جدی��دة لإیج��اد الأم��لاح الذائب��ة الكلی��ة ف��ي الترب��ة. والھ��دف م��

الفح�ص القیاس�ي  إنحی�ث  (TDS)المقترحة تسریع الوقت اللازم لإیجاد الأملاح الذائبة والتي یرمز لھ�ا  
أیام ، وھذا سوف یس�بب بع�ض الت�أخیر وخاص�ة إذا ل�م یك�ن ھن�اك م�ا یكف�ي م�ن الوق�ت  4إلى  3یستغرق 

تظھ�ر أھمی�ة ھ�ذا البح�ث ، حی�ث یأخ�ذ الأس�لوب  لإیجاد نتیج�ة الفح�ص م�ن خ�لال الطریق�ة المعت�ادة. لھ�ذا
المقت��رح  س��اعة واح��دة فق��ط لإع��داد العین��ة قب��ل وض��ع العین��ة ف��ي الف��رن للتجفی��ف.إن نت��ائج الاختب��ارات 
التجریبیة لعدد كبیر من عینات التربة تظھر كفاءة ھذه الطریقة المقترحة، مما یؤكد قدرة المغناطیس على 

ون الھیدروجین في الماء. إن الأسلوب المقترح یحت�اج إل�ى مغن�اطیس ذي تفكیك جزیئات الملح وتحریر أی
 لإعطاء النتائج المطلوبة.  )غاوس( 3750سعة مساویة إلى 

731 
https://doi.org/10.30684/etj.32.3A.13 
2412-0758/University of Technology-Iraq, Baghdad, Iraq 
This is an open access article under the CC BY 4.0 license http://creativecommons.org/licenses/by/4.0 
 

https://doi.org/10.30684/etj.32.3A.13
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-9922-5757
mailto:maythamer@yahoo.com
https://orcid.org/0000-0002-9922-5757�


Eng. & Tech. Journal , Vol.32,Part (A), No.3, 2014         A New Method to Increase the Ability of the   
                                                                                        Water for Dissolving Total Salts in Soil by Using    

                                                                                 the Magnetism 
                            
 

 
INTRODUCTION 

he phenomenon of water treatment by the magnetic field, were known for many 
years and it was reported as being effective in numerous instances [1]. 
The water is a good solvent for ionic substances. The important of this property 

appear from its dipole and dielectric constant, these, in turn, derive from the 
composition and shape of the water molecule [2]. Water is an unusual substance, 
mostly due to it 3D network of hydrogen bond in the molecule. Its properties allow it 
to act as a solvent, reactant, a molecule with cohesive properties and as a temperature 
stabilizer. For that the water could be affected by the magnetic fields [3].  

 In chemistry the salts are ionic compounds result from an acid and a base. That’s 
mean these salts composed of cations and anions, so the product is electrically neutral. 
These component ions are inorganic such as chloride or organic such as acetate Acidic 
salts that salts which are hydrolyze to produce hydronium ions in water. Neutral salts 
are those that are not acid or minimal salts. An electrolyte is the salts that able to 
conduct   electricity such as sodium chloride in water.  Mixtures of many ions in 
solution usually do not define salts after evaporation of the water. [4]  

  
 

MAGNETIC WATER APPLICATION  
 The water possesses particular properties not found in other materials, these 

properties occur by the impact of the environment surrounding on the hydrogen, 
especially in liquid water. This hydrogen bond in liquid water, highly affected with 
electrical and magnetic fields [5]. It is found that some physical and chemical 
properties are changed when water pass through magnetic field .Therefore the so called 
"magnetized water" has chemical and physical properties different than ordinary water. 
[6]  

 Magnetically treated water is water which has been passed through a magnetic 
field prior to use. There are a lot of benefits to use such treated water, although there is 
considerable debate about its efficacy. Biological benefits are including: increased 
commercial earliness of crops; increased yield; increased vitamin C, sugar and total 
acid content. [7] 

 The zones of magnetism application are increased day by day and some of its 
applications are shown below. These applications are the base of the proposed method 
which is presented in this research: 
 

Agricultural Application  
 In following below some of studies of using the magnetic technology: 

• The magnetized water helps in dissolving minerals in a rate higher than non-
magnetized water. There is a proportional relationship between the solubility of 
(sodium chloride, calcium chloride dehydrate) and the time of exposure the water to the 
magnetism field. It was clear, that the advantages from using magnetism solutions for 
these two salts will be useful in the biological and physiological systems. [8]  

T 
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• Magnetism water has very active effects on seeds. Treating the water with static 
magnetic field will increases its solubility tendency for salts. The seeds that irrigated 
by magnetism water will got more nutrients from soil.[9] 
• During 2004-2005 and 2005-2006 seasons a field experiment are carried out to study 
the effect of magnetism irrigation water and phosphorus fertilizer levels on the growth 
and yield of wheat. The results showed that the plants magnetic irrigated water was 
superior in height, flag leaf area, biological yield, and grain yield compared with plants 
non magnetic irrigated water.[10] 
Medicinal Application  
In this field the largest application appear with kidney stones treatment as below: 
•  Calcium oxalate is the major constituent of kidney stones. Magnetic water have a 
great influence on dissolving calcium oxalate which appear from Measure  the 
parameters from the solution of the calcium oxalate  ,which  exposed to the magnetism 
fields different in intensities and different in the  time of exposure ,shows that  the  
efficiency  of  the dissolve are increased with  the treated water  . The results also show 
that the size and patterns of precipitate (CaC2O4)   strongly change with the treatment 
conditions. [11]  
 

Industrial Application 
• As known a considerable portion of the world population is being supplied of the 

hard water, which have   negative effect on different (domestic, industrial and 
agricultural) application. Recently, various research efforts have been directed towards 
treat this water by using the magnetic techniques. [12]  

Hard water is water that has a high content of mineral. The main components of 
these minerals usually are ions of calcium (Ca2+) and magnesium (Mg2+), in addition to 
dissolved metals, bicarbonates, and sulfates. Calcium usually enters the water as a 
calcium carbonate (CaCO3), in the form of limestone and chalk, or calcium sulfate 
(CaSO4) in the form of several other mineral deposits. The main source of magnesium 
is dolomite (CaMg (CO3)2).The total water 'hardness' (including both Ca2+and Mg2+ 
ions) is expressed by parts per million (ppm) or weight/volume (mg/l) of calcium 
carbonate (CaCo3) in the water i.e. the total dissolved salts (TDS). Hard water causes 
deterioration of equipment and its failure, increased energy consumption and loss of 
money. The TDS of water could be reduced by using chemical or physical methods. 
The chemical method is very effective, however can cause environmental pollution 
through the disposal of treated water. [13] 
• Applications of Magnetically treated water are abundant in industry where it is used 
to prevent scaling on the inner walls of pipes conveying fluids, especially water.[14] 
These are some published research in this area where it the base to propose a new 
method to speed up the test of the total dissolved salts. In the following below, the 
proposed method is described in detail. 
 
 

THE EXPERIMENTAL WORK                              
The experiments are carried out on soil specimens taken from different locations of 

Baghdad city. 
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The testing program consists of three stages. in the first stage, the total dissolved 
salts is tested for samples by the ordinary method and named as (series A), the second 
stage studying the effect of using magnetized distilled water by using magnets of 
capacity equal to 3750 gauss (named as series B), and in the third stage, these pieces of 
magnets used directly on samples, this stage named as series (C). These stages are 
described as follows: 
 

Series A 
    The first series of (TDS) tests is done by preparing six cylinders for each sample as 
below: 
1. In the first cylinder, the sample is prepared using the Earth Manual procedure [15]; 
by adding 250 cm3 of distilled water to 5 gm of soil and shaking for 3-day, and after 
that the (TDS) is founded for 50 cm3 taking from the cylinder.  
2. In the second cylinder, the sample prepared to follow the preceding procedure and 
the test time is 1 hour only after preparing the sample, and then the (TDS) ratio is 
founded for the sample. 
3. In the third cylinder, the sample prepared follow the preceding procedure and the test 
time is 2 hours only after preparing the sample, and then the (TDS) ratio is founded for 
the sample 
4. In the fourth cylinder, the sample prepared follow the preceding procedure and the 
test time is 3 hours only after preparing the sample, and then the (TDS) ratio is 
founded for the sample 
5. In the fifth cylinder, the sample prepared follow the preceding procedure and the test 
time is 4 hours after preparing the sample, and then the (TDS) ratio is founded for the 
sample. 
6. In the sixth cylinder, the sample prepared follow the preceding procedure and the test 
time is 24 hour only after preparing the sample, and then the (TDS) ratio is founded for 
the sample. 
  
 

Series B 
 The  effect of use magnetized distilled water, which is used to dissolved salts in (TDS) 
test, is studied by follow the test program, this series consists of two group of tests as 
follow: 
1. The first group of tests in this series is done by using magnetized distilled water set-
up for 12 hours before using it to prepare the samples. This  group consists of  4 
cylinders  for each sample, they are: 
1) In the first cylinder, the sample prepared for (TDS) test by using this magnetized 
water. These samples are tested after 1 hour only from put the magnetized water in the 
sample. 
2)  In the second cylinder, the sample prepared as previous, but the samples are tested 
after 2 hours. 
3) The third cylinder prepared as previous and the test of (TDS) is done after 3-hours 
from put the magnetized water on the samples of soils. 
4) In the fourth cylinder, the sample prepared also as previous, and the time to put the 
magnetized water on samples before the test of (TDS) was 4 hours. 
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2-The second group of testing in this series is done by using the magnetized distilled 
water set - up for 24 hours before using it to prepare the samples and this group 
consists of 4 cylinders for each sample, they are: 
1) In the first cylinder, the sample prepared for (TDS) test by using the magnetized 
water. These samples are tested after 1 hour only from put the magnetized water in the 
sample. 
2) In the second cylinder, the sample prepared as previous, but these samples are tested 
after 2 hours. 
3) The third cylinder prepared as previous and the test of (TDS) is done after 3 hours 
from put the magnetized water on the samples of soil. 
4) In the fourth cylinder, the sample prepared also as previous, and the time to put the 
magnetized water in samples before the test was 4 hours. 
 

Series C 
    In this series of tests the preparation of samples is similar to series B, but instead of 
using the magnetic water a pieces of magnets is used directly on samples which are 
prepared from distilled water. For each sample, four containers are prepared as below, 
the containers made from stainless steel as shown in Figure (1-D). 
1) In the first container, the sample prepared for (TDS) test by using magnets directly. 
These samples are tested after one hour only after put the magnets on sample. 
2) In the second container, the samples are prepared as above, but these samples are 
tested after two hours. 
3) The third container is prepared by using a magnet directly as above and the test of 
(TDS) is done after three hours from put the magnets on the samples. 
4) In the fourth cylinder, the samples are prepared also by put the magnets on samples 
directly but for four hours before the test of (TDS). 
 

 
MODIFIED PROCEDURE DESCRIPTION 
   Magnetized water was prepared by setup magnetic on the water jar for 12 (hrs.) and 
24 (hrs.) in order to find the suitable effect on the salts in the soil. Figure (1-B) show 
the way that applies to make that. 
  As shown in this figure the amount of water is satisfied according to the extent of the 
domain of the magnetic which is found according to the usual method as shown in 
Figure (1-A). 
   The magnetic lines is depending on the magnetic capacity which is found by  the 
(gauss meter), the module of that meter is (DGM-102) as shown in Figure (1-C). 
   The magnetic used directly on the soil samples ,the setup of the proposed procedure 
for series (C) will be used to determine the total dissolved salts in soil is shown in 
Figure (1-D ) as mention before. 
 

 
PROPERTIES OF SOIL  
    The general properties of the soil such as soil description and specific gravity for all 
the soil samples are shown in Table (1). 
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THE RESULTS OF THE MODIFIED PROCEDURE OF (TDS) TEST 
   The experimental results for series (A) will show in Table (2). Where the results of 
series (B) for 12 hour magnetized water is shown in Table (3). Table (4) shows the 
results for 24 hour magnetic water. 
The TDS value for series C will show in Table (5). 
 
 

ANALYSIS OF THE RESULTS 
   The results obtained from the experimental work which are illustrated in Table (2, 

3, 4 and 5), is represented in Figures (2) to (13):   
Figures (2, 3, 4 and 5) show the total dissolved salts by using distilled water and 
distilled water submissive to the magnetism for 12 hour, and the tests are performed 
after (1 , 2 , 3 and 4 )  hour from the sample preparation respectively .  

   Figures (6,7,8,9) show the relation between total dissolved salts by using distilled 
water and distilled water submissive to the magnetism for 24 hour, in both  the tests are 
done after (one ,two, three and four ) hour from the sample preparation respectively. 
 

  Figures (10,11,12,13) show the relation between total dissolved salts by using 
distilled water only  and distilled water with  submissive magnetism directly on the 
samples, in both  the tests are done after (one , two , three and four ) hour from the 
sample preparation respectively. 

  From figures (2,3,4 and 5) it could be found that the use of magnetic water (set-up 
with magnetic for 12 hours before use it ) will increase the ability of the water on 
dissolving the salts that found in soil with time comparing with the amount of salts that 
dissolved with time by using distilled water . The correlation factor were (0.9462786, 
0.9598319, 0.9625415 and 0.962357598) for (1, 2, 3 and 4) hours respectively. 

  The Figures (6, 7, 8 and 9) show that the use of magnetic water set-up with 
magnetic for 24 hours will be more effective on dissolving the salts and the correlation 
factor were (0.9892916, 0.9899616, 0.9899048 and 0.989845957) for (1, 2, 3 and 4) 
hours respectively. 

  From above it is obvious that the increasing the period of applying the magnetic 
on the water will increase the ability of the water on dissolving the salts. 

  Figures (10, 11, 12 and 13) show that the use of magnetic directly set-up with soil 
sample and the correlation factor were (0.98943629, 0.9893879, 0.98953174 and 
0.989826507) for (1, 2, 3 and 4) hours respectively. 

 The summary of the correlation factor and R-squared value (R2) for the magnetism 
treatment and without magnetism treatment in finding the total dissolved salts with the 
ordinary period (3 day) is shown in Table (6). 

The results obtained have been studied in detail to find out the efficiency of the use 
of magnetic technology in an examination to find total dissolved salts in the soil. 
Below the most important results obtained from this research. 
 

CONCLUSIONS 
   The following conclusions can be drawn from the results of this research: 
1. The magnetized water helps in dissolving salts by a higher rate than non-magnetized 
water.  
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2. Increasing the time period to subdue the soil sample to the effect of the magnet 
increases the amount of salts that dissolve in the sample. 
3. By applying the proposed procedure the tests will be fast and gives a very good 
results comparing with ordinary method to find the total dissolved salts in soils. 
4. The impact of the use of magnets directly gave better results than the use of distilled 
water magnetized for 12 hours. In general, both gave good results in terms of reducing 
the time needed for devolving the salts in the water.  
5. The root square by using magnetism distilled water for 24 hour and or using the 
magnets directly in water, not different so much in results .so magnets could be used 
directly and decrease the time that we need for testing the total dissolved salts after one 
hour. 
6. As a result from this research it is recommended to use a magnetic with 3750 gauss 
directly set-up with soil sample for 1 hour before finding the total dissolved salts by 
drying method. And this technique give a correlation factor equal to (0.98944) 
comparing with ordinary method (after 3-day) 
7. The proposed procedure a very easy to operate, and by applying it, a large number of 
samples could be measured in short time. 
 
REFERENCES 
[1]. Balcavage W.X., Alvager T., Swez J., Goff C.W., Fox M.T., Abdullayava S. and 

King M.W. (1996): “A mechanism for action of extremely low frequency 
electromagnetic field on biological systems”, Biochem. Biophys.Res.Commun., 
222:374-378. 

 [2]. Stephen K.L. (1999): “Solutions: Ions in aqueous solution”, General Chemistry 
Reference Text. Simon Fraser University, pp. 1-28. 

 [3]. Pang X.F. and Deng B.(2008):  “Investigation of changes in properties of water 
under the action of a magnetic field” , Science in China Series. G- Physics Mechanics 
Astron. 2008, 51: 1621-1632.  

 [4]. Kurlansky M. (2002): “ Salt: A World History. Walker Publishing Company”, 
ISBN 0-14-200161-9.  

[5]. Deguchi S., Tsujiib K. and Horikoshi K.(2006): “Cooking cellulose in hot and 
compressed water”, Chem.   Commun. 3293-3295. 

 [6]. Hirota N.,Nakagawa J.and Kitazawa K.(1999): “Effects of a magnetic field on the 
germination of plants ”, jou.appli.phy. , vol.85, no.8. 

 [7]. pavlov P., Gyourov S. and Parmakov D.(1983): “Effect of magnetic processed 
water on the yield of glasshouse tomatoes” , Plant Physiology - Bulgarian Academy 
of Sciences, vol. 9, pp 65-70. 

 [8]. Tariq N. Musa and Ebaa A. Hamoshi (2012): “ The Effect of Magnetic Field on 
The Solubility of NaCl and CaCl2.2H2O at Different Temperature and pH Values” 
,Basrah J. Agric. Sci. 25(1): 19-26. 

 [9]. Samir.H.N.(2008): “ The Effect of Magnetic Water on Growth of Chick-Pea 
Seeds”, Eng. & Tech. Vol. 26, No.9 . 

[10]. Al-Naqeeb M. A. , Al-Hilfy I.H. and Al-KubiasayY. M.(2008): “ Effect of 
magnetig irrigation water and phosphorus fertilization on Growth and yield of eheat”, 

737 
 

http://en.wikipedia.org/wiki/Mark_Kurlansky
http://en.wikipedia.org/wiki/Special:BookSources/0142001619


Eng. & Tech. Journal , Vol.32,Part (A), No.3, 2014         A New Method to Increase the Ability of the   
                                                                                        Water for Dissolving Total Salts in Soil by Using    

                                                                                 the Magnetism 
                            
 

Anbar Journal of Agricultural Sciences, Volume 6, Issue 2, (submitted by Iraqi 
academic scientific journals). 

 

[11]. Ali M. M. and Ahmed S. H.(2008): “The Effect of Magnetic Water on Dissolving 
idney Stones”, Eng.&Tech.Vol.26,No.5. 

 

[12]. Rameen S. , AbdelTawab , MohammedAdel A. Y. , Ahmed M. I. and 
Mohammed M. A.(2011): “ TESTING COMMERCIAL WATER MAGNETIZERS: 
A STUDY OF TDS AND pH”, Fifteenth International Water Technology 
Conference, IWTC -15 2011, Alexandria, Egypt. 

 [13]. Al Nasser W.N, Shaikh A.A, Al-Ruwai A.H, Hounslow M.J. and Salman 
A.D.(2008):“ Determining the Effect of Electronic Anti Fouling System on the 
Scaling behaviour by Inline Technique”, Online Monitoring Effect of EAF on 
Calcium Carbonate Precipitation & Deposition. Particulate Systems Analysis, pp. 
112. 

 

[14]. Noran R. and Shani U. (1996): “Effect of irrigation with magnetically treated 
water on the translocation of minerals in the soil” , Magn Electr Sep, vol. 7, pp. 109-
122. 

 [15]. Earth manual,PART 1 (1998): “ Properties of Soils”, third edition, United States 
Government Printing Office,Denver. 

  
 

Table (1) The properties and the description of the samples. 
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Table (2) The results of the total dissolved salts for the samples 
with time using standardtest. 

 
 
 

Table (3) The results of the total dissolved salts for the samples with time 
 by using magnetic distilled water for 12 hours. 
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Table (4) The results of the total dissolved salts for the samples with time by using 
magnetic distilled water for 24 hours. 

 
 
 

Table (5) The results of the total dissolved salts for the samples with time 
by using magnetic directly on the containers. 
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Table (6) Correlation factor and R-squared value (R2) for the magnetism 
treatment and without magnetism treatment in finding the (TDS). 

 

 
Figure (1) Setup of the (TDS) test for series (B) and (C). 
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Figure (2) Total dissolved salts by using distilled water and distilled water 

submissive to the magnetism for 12 hour, the test are performed after 1 hour 
from the sample preparation. 

 

 
 

 
Figure (3) Total dissolved salts by using distilled water and distilled water 

submissive to the magnetism for 12 hour, the test are performed after 2 hour 
from the sample preparation. 
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Figure (4)  Relation between total dissolved salts by using distilled water and 

distilled water submissive to the magnetism for 12 hour, and the tests are done 
after 3 hour from the sample preparation. 

 

 
Figure (5)  Relation between total dissolved salts by using distilled water and 

distilled water submissive to the magnetism for 12 hour, and the tests are done 
after 4 hour from the sample preparation. 
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Figure (6) Relation between total dissolved salts by using distilled water and 
distilled water submissive to the magnetism for 24 hour, and the tests are done 

after 1 hour from the sample preparation. 
 

 

 

Figure (7)  Relation between total dissolved salts by using distilled water and 
distilled water submissive to the magnetism for 24 hour, and the tests are done 

after 2 hour from the sample preparation. 
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Figure (8) Relation between total dissolved salts by using distilled water and 

distilled water submissive to the magnetism for 24 hour, and the tests are done 
after 3 hour from the sample preparation. 

 

 
Figure (9) Relation between total dissolved salts by using distilled water and 

distilled water submissive to the magnetism for 24 hour, and the tests are done 
after 4 hour from the sample preparation. 
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Figure (10) Relation between total dissolved salts by using distilled water only and 

by using distilled water and samples submissive to the magnetism directly, and 
the tests are done after 1 hour from the sample preparation. 

 
 

 

 
Figure (11)  Relation between total dissolved salts by using distilled water only 
and by using distilled water and samples submissive to the magnetism directly, 

and the tests are done after 2 hour from the sample preparation. 
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Figure (12)  Relation between total dissolved salts by using distilled water only 
and by using distilled water and samples submissive to the magnetism directly, 

and the tests are done after 3 hour from the sample preparation. 
 

 

 

 
Figure (13)  Relation between total dissolved salts by using distilled water only 
and by using distilled water and samples submissive to the magnetism directly, 

and the tests are done after 4 hour from the sample preparation. 
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