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Abstract

Water magnetization technology and its effect on the chemical
and physical properties of water has been one of the
controversial topics in the past two decades. In this research,
the effects of magnetic field on scaling of Birjand tap water
studied using Ryznar index and two different pilot scale tests.
In the first experiment, to evaluate the hourly changes of
remained solids in the porcelain dishes, a pilot is designed so
that water of the first tank passed through a magnetic field and
then collected in the second tank. Water TDS was then
analyzed at 4 modes; without passing, and one, three, and five
times passing through magnet with two replications. In the
second experiment, scale deposition of tap water on a
humidifier device was investigated. Results showed that the
magnetic field had no significant impact on the water
chemistry (related to scale deposition) and it made a little
change in the Ryznar index. Also, TDS of different samples
passed through the magnets was about 850 mg/L and all
averages were in the same category of Tukey statistical
analysis method. However, sediments formed on the electrodes
of the humidifier were less (43% reduction) and softer.
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Fig.1- Pilot of the first experiment: Hourly changes
in TDS and solid residuals in vessels
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Table 1- Ryznar Stability Index (Mazlumi et al.,
2013)
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RI Indication

RI<5.5 Heavy scale will form
55<RI<6.2 Scale will form
6.2<RI<6.8 No difficulties
6.8<RI<85 Water is aggressive
RI>8.5 Water is very aggressive
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Table 2- Chemical properties of tap water of Birjand city during different magnetic treatments and the
Ryznar index

PRl ol g uablido 51 il 6 )5ee )3 W ju (6 e O (loond Sluogas -Y Joua

Total Alkalinity Total Hardness TDS EC
Number of Passes RI
as CaCO3 (mg/L)  (mg/L) as CaCO4 (mg/L)  (uS/cm)
Passing Without 275.3 252 852.5 955 9.15 5.31
One Time 262.7 240 852.5 956 9.11 5.43
Three Times 252.8 242 895 956 9.2 5.38
Times Five 255.3 241 830 950 9.22 5.34
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Table 3- The weights of device components before and after magnetic treatment and the percentage of
weight decrease

(o Uk dxuad 1 (ol Cgay (iS00 50 5 jo5u ol HI5 1 aws g Jud 15l 059 -V Jou

Magnetic Water Non-Magnetic Water Decrease in
. Weights before ~ Weights after 24 | Weights before  Weights after 24 | scaling due to
Device components magnetic hrs magnetic magnetic hrs magnetic magnetic
treatment (g) treatment (g) treatment (g) treatment (g) treatment (%)
Electrodes, Electrodes' cover, Screws 250.5 246.5 2475 2415 33.3%
Electrodes (only) 96.4 94.8 96.4 93.6 42.7%
Apparatus vessel 458.5 457.5 458.5 457 33.3%
Electrodes' cover 150 148 148.5 145.5 33.3%
Whole Device (without wire) 709 704 706 698.5 33.3%

a study of TDS and pH. In: Fifteenth International
Water Technology Conference, Alexandria, Egypt

Abdo Salehi SE, Banejad H (2009) Create a magnetic
field for prevention obstruction in pressure systems
when using unusual waters. In: The first international
conference on the water crisis. University of Zabol
(In Persian)

Ahmadi M, Khashie Siuki A, Shahidi A (2014) Effect of
magnetic water and natural clinoptilolite zeolite on
growth of green bean (Phaseolus vulgaris L). Iranian
Journal of irrigation and Drainage 8(1):216-224 (In
Persian)

Ashrafi SF, Naseri AA, Behzad M (2014) investigative
of effect of magnetic saturated hydraulic
conductivity. science and irrigation engineering
(agriculture scientific journal) 36(4):28-19 (In
Persian)

Banejad H, Ghahroodi I, IsnaAshari M, Liyagat AM
(2013) The interaction of magnetic water and salinity
on performance and components of basil plant.
Iranian Journal of Irrigation and Drainage 7(2):178-
183 (In Persian)

Clesceri LS, Greenberg AE, Eaton AD (1999) Standard
Methods for the Examination of Water and
Wastewater, 20th Edition. American Public Health
Association, American Water Works Association,
Water Environment Federation

Dehghani F, Abargouei NS, Qyasvnd A (2009) Effect of
magnetic irrigation water on operation of greenhouse
cucumber in Yazd. In: Proceeding of the Eleventh
Congress of Iran Soil Science:1538-1536 (In
Persian)

Gabrielli C, Jaouhari R, Maurin G, Keddam M (2001)
Magnetic water treatment for scale prevention.
Water Research, 35(13):3249-3259

Gholizadeh M, Arabshahi H, Benam MR (2005) The
Effect of Magnetic Field on Scale Prevention in the

5059 B leosh bodiag pd gy 2,05 iled punblize
Ml odd (pdids p 5 slacgw) § SegS slagl cal wd JSuts
g brals A pulpw p3 O L a3 1) ol LUl g 63y
o 5 oblo Bl tols Lislej] 53 b otnlio & weSilen
5 p5 Slocge, 5 oud oy ol plos &l s 4 (TDS) iz
J..ol> gy D d)btwo u«JbK ool oS C)l> ST )I djaw
Couw gw) (00,0 YV dgus ialS el ouds )b olKuos jlp
O ebline 5 muanilo 4 a5l sl o Wa3g 2SIl coy 2
o> D) (295 Su bolyen cuslio Sle 4 b ol o0
5 3909 @B s | g Soslaer |y 485 S £y slacgu,
osalS aiyd g awmblize ool cpl 5 Sles 240 el
0550y LSM le}c .\J.))f D)Lf:l &S 4;91".9@ W) o)
o by Jelse ol 5l dm &l 0 Of 3503 pugblise
O b ity 098U S Gl 0035 (o) (e
2l gilodige 5 wpp 4 Slolge ) iged n il oaits
sy dod 53l Wil sy g0 Ja5 4y caslie o] (sla gy
pis b g2y oo sl iadl) ol @) Wy ez o
o 5 oy 4 Cnd aliold) al il (61508 S uny 352
S c;‘j 30 dg>ge L;Ltbgio.; 9 C)’Lol &y ;J9l><.¢ d)y» C.‘aw
055 50155 5] ol yial alols dalyial Sis ¢ ubolize ol
slabyial & Cons aodad (6p5cqn) ublie e Jlosl
ooy e uablia 8 sk (ol & Cons pizen 5 K0
s (oglie b w513) ablise £95 (48 (surblise S 5)B0le

(3 b i) O o plses 55 g cpubline 3l digad 5

&l -0
Abdel Tawab RS, Younes MA, Ibrahim AM, Abdel Aziz
MM (2011) Testing commercial water magnetizers:

VS 500 oY 0ylond o s JUw eyl ol O @lio ol
Volume 13, No. 3, Fall 2017 (IR-WRR)

vy



McMahon CA (2009) Investigation of the quality of
water treated by magnetic fields. B.S. Thesis,
University of Southern Queensland, Faculty of
Engineering and Surveying

Mirzaee Sh, Sharifan H (2014) Effect of using sea water
in magnetic and non-magnetic sea conditions on
germination of barley. First National Conference on
Irrigation and water productivity. Irrigation and
Drainage Board, Mashhad Ferdowsi University (In
Persian)

Mosin O, Ignatov | (2014) Basic concepts of Magnetic
Water Treatment. European Journal of Molecular
Biotechnology 4(2):72-85

Mostafa GM, Hamed OA, Ba-Mardouf K, Al-Shil K
(2001) Studies on effectiveness of magnetic fluid
conditioner in control of scale formation in MSF
plant. Issued as Technical Report No. TR-3808/EVP
95003

Powell M R (1998) Magnetic water and fuel treatment:
Myth, Magic, or Mainstream Science?. Skeptical
Inquiry, Volume 22.1

Quinn J, Molden TC, Sanderson CH (1997) Magnetic
treatment of water prevents mineral build-up. Journal
of Iron and Steel Engineer 74(7):47-53

Smothers KW, Curtiss CD, Gard BT, Strauss RH, Hock
VF (2001) Magnetic Water Treatment. U.S. Army
Corps of Engineers, Washington, DC Public Works
Technical Bulletin No. 420-49-34

White FM (2002) Fluid Mechanics. 5th edition, Tata
McGraw Hill Education, 896 Pages

Industrial Boilers. International Journal of Applied
Chemistry 1(1):84-89

Gholizadeh M, Arabshahi H, Saeidi MR, Mahdavi B
(2008) The Effect of Magnetic Water on Growth and
Quality Improvement of Poultry, Middle-East
Journal of Scientific Research 3(3):140-144

Hilal MH, El-Fakhrani YM, Mabrouk SS, Mohamed Al,
Ebead BM (2013) Effect of magnetic treatment
irrigation water on salt removal from a sandy soil and
on the availability of certain nutrients. International
Journal of Engineering and Applied Sciences
2(2):36-44

Jiang L, Zhang JL, Li DK (2015) Effects of permanent
magnetic field on calcium carbonate scaling of
circulating water. Journal of Desalination and Water
Treatment 53(5):1275-1285

Khorshidi N, Afshin H, Gholizade M (2004) The effect
of Magnetic Water on some of the properties of fresh
and hardened concrete. In; First National Congress
of Civil Engineering, Sharif University of
Technology (In Persian)

Kotb A (2013) Magnetized Water and Memory Meter.
Journal of Energy and Power Engineering 5:422-426

Kotb A, Abdel Aziz AL (2013) Scientific investigations
on the claims of the magnetic water conditioners.
Journal of International Environmental Application
and Science 8(3):384-396

Mazlumi S, Heidari S, Mahvi AH, Noori Sepehr M,
Khodayari M (2013) Predicting and measuring the
amount of scale deposition in polyethylene pipes
with using of deposition and corrosion stability tests
and provide effective solutions. Health magazine
4:164-156 (In Persian)

VS 500 oY 0ylond o s JUw eyl ol O @lio ol
Volume 13, No. 3, Fall 2017 (IR-WRR)

vof





