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A Study of the influence of Flow characteristic and permanent magnetic field

on water treatment for industrial use
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Abstract
This paper presents the influence of flow characteristic and
permanent magnetic field on water treatment for industrial use.

Experiment has been done in a closed circuit of 5 m long and

1 inch diameter PVC pipe. 0.5 hp pump was used to obtain a
water flow rate of 554 cm3/s along the pipe for 30, 60 and 90
minutes. Six pairs of permanent magnet were installed to give
the magnetic field in the magnitude of 150 mT. Also at the
entrance of the area where the permanent magnetic field was
applied, the screens of 0.55 mm and 1.58 mm diameter wires
were installed to increase the turbulence intensity level of the
flow. From the experimental results obtained, it was found that
the characteristic of the flow was also an important parameter
in the process of water treatment especially in reducing the

hardness and pH of water.
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L3R (min) 0 30 60 90
oH 730 | 766 | 7.86 8
A1 3L AW - 493 | 767 | 959
Ju W 9 9

A1 pH (%)

ANNNTZAS (Mg/L) 181.82 | 178.79 | 177.27 | 174

nN17aAadUIAIAINN - -1.67 -25 -4.3

N9HNN (%)

137k Fe ion (ppm) 0.146 0.074 0.068 0.079

MREGLERY R R I - -493 | -534 | -459
Fe ion (%)
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ANAIAZUNTIVWIA 0.55 mm

LR (min) 0 30 60 90
pH 7.30 7.64 7.9 8.21
A 3L AW - 466 | 822 | 1247
du v 9 9

A1 pH (%)

ANNNTZAN (mglL) 181.82 | 179.69 | 178.18 | 175.75

N1TAAAITBIATITN - -1.17 -2 -3.34

N9 (%)

USu1nu Fe ion (ppm) | 0.146 | 0.041 | 0.048 | 0.056

nTaaadvaIdIuam - -719 | -671 -61.6
Fe ion (%)
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A1 pH (%)

ANNNTZAN (mglL) 181.82 | 179.69 | 177.88 | 175.76

N1TAaAAIABIATITN - -1.17 - 217 -3.33

N9EAN (%)

USu1nu Fe ion (ppm) | 0.146 | 0.038 | 0.044 | 0.052

nTaaadvaIdInam - -74 -69.9 -64.4

Fe ion (%)

a = a =2 a a %
WU EUNAUAINIIANBIANTNAY aaaﬂwmzmﬂmua:

L= . it a v P
FWIVUULARN WUIRAN LT UINBURIUIID LLEWNVLQ ﬂﬂgﬂ’ﬂ 3

—o— Lifinnzngy —B— faaznsy 0.55 mm

—A— finazunsy 1.85 mm

16.00
14.00
12.00
10.00
8.00 -
6.00 -
4.00 -
2.00 -
0.00

n1sdaauunilavapH (%)

0 20 40 60 80 100

a1 (i)

gﬂﬁ 3 waaemadasuudasedn pH maaﬁwﬁnm@mq

mﬂgﬂﬁ' 3 WUINTI9LI8N 30 WINILINVBINITNARDILAK
sruuthiiai N 3 1@ sxldanutusesnnlng
WAeern uadlanarnwlszesnitsesnuinszuuindaiifide
ALUNTI AzTALLRNen pH vaginldinndu dsezdinléan
anuduinniuuesny lagfidiAinamavesnzunss s2uu
thaiasiezgasudn pH IdinnBeiudn usasitdnwavos
snwoemswauuniutam szgreifindn pH sagin 16dien
nniwdesq Waldianlumstdainanniu

gmsumsane ludmaesmsaannunszduesin 9n
Namsmaaa%ummluzﬂﬁ 4 wundlauszauanuiiudam
Tiumswasesilusuy simsansssasanunszissasi
fienanas aoiudniwavasansmemslna axvinldanusmansa
Tumsihdaanunszensesiianss  dsazinldannnmnin
sruuthiaindlifaazunseiin - sansnaeanunszenssasi
Idinnniszuutintaindaanzunsets 2 awe ey
Wasnwmavasazunsaiaiiuanuiutuliiumsnalden
Fulaildgralnsananunszansasihunniunietasasann

o

wn



—o—"Lifnasungy —B— Gaagnsy 0.55 mm

—— fiaazunsy 1.85 mm

0.00
-0.50 ¢
-1.00 -
-1.50
-2.00 -
-2.50 -
-3.00 -
-3.50
-4.00
-4.50
-5.00

¢619(%)

a1sddsunilasanuns

a1 (i)

= a ' 1 & A '
Eﬂﬂ 4 LLﬁ(ﬂx‘iﬂ’]‘iLﬂaﬂ%LLﬂaGﬂ’]ﬂ'ﬁ&lﬂizﬂﬂﬁ]ad%’]'ﬂL’Ja’](ﬂ']dG]

uaNINHIUN 5 UEAIHANIAALTITE Fe ion Tustwudn
2981 30 wAusn  TuuihdeiNfeasunIeRINITNA
USaaw Fe ion lewnnitszuutndasinnlufasazunss ks
NnURanulmaN Mluwszuui e dansmcauinas vl
a A ' . 9 . o
mnmmamnma‘ﬂaﬁLmﬁd@mmﬁmmmmﬁnuammwah
e T Ao 4 9o = Lo &
suvhiaihdifaazunsafaldnmsinaiionutudwanin
& o wa = . vad oo
Faliiinataga Fe ion 1ddau  lasfianmmznianaszas
U530 Fe ion 284N3RAAZUATING 2 BManuazifienaly
MAGEINU  wEnaIna 30 Wik ull  USinas Fe ion
oA A X - o A Cow 9
nauddninduanafisungautasnnnnamiuutinanilaien
gamﬂawﬁﬂﬁlﬁﬂmmmnﬁwaa Fe ion Ua9H18nA3Y AINU
EnTwazasanrmem s lunstidainaunsaaadSanm  Fe
'Y i a a ' & ' A
ion ldunnin BnTwavasavulsiRanIAsIaEnfeY Selu
ad A A A A a v q o
nIdkinanmansaNngafaiiam 40 wii wzdn lFaaan

= S v 1a . oA S P
ﬂ’J’]ﬁ'ﬂzﬂ’]lﬁﬂi&J’lm Fe ion ﬁﬂ’]LW&ng‘]”ﬂu@NLLﬁ@\‘lluEﬂﬂ 5

—o—Llifianzunsy —B—Gnayunsy 0.55 mm

—A— fanzunsy 1.85 mm

0.00
-10.00 1
-20.00
-30.00 +
-40.00
-50.00
-60.00 -
-70.00 +
-80.00

nsdasuuilasilsunaiFe ion (%)

a1 (i)

U 5 usaamaasuulaadIanas Fe ion sasihfiamen g

4 g9Unan1INAaas
PMNNMINARBIANHIBNTNAVDIANBIULNT IARLAZRUINILN
NN siTHasemstnain wuhBniwasmuwinanans
fimnaudn 150 mT T,@U‘l“ﬁnmlumimwfis_lm‘muizuuﬁ' 90
wifinuiaansnaasinalosawninlate 45 % vmeiian pH
ga"‘ﬁu 10 % WAZANNNIZA9AARY 3.33 % @I IUBNINAVAY
snwoemswafimslnaduwuuiutuann  lagldinaluns
mguﬁum‘fﬂm:uuﬁ 90 w1l wuin sanTnaaUSinmleaan
mﬁnvlﬁgaﬁa 64 % ¢ pH gaﬂij'fu 14 % URZAMUNIZANINAR
331 % s’fﬁLfﬁ"aLﬂ%uuLﬁaummnmsmaaaﬁ'ummmgmmaa
‘ﬁ’:ﬂuqmm‘vmﬁwwuiwamwﬁwﬁﬁﬁ%’umsﬂﬂﬁﬂa%ﬂummsﬁﬁ

pauivld  danulunsthdahasldawauimanaiug v

v
vo Ao

myi Wi dsnsaemslnawouiludwliannly

1aN&1581989

[1] Coey J.M.D. and Stephen C., 2000, “Magnetic Water
Treatment”, Journal of Magnetism and Magnetic Material, Vol.
209, 71-74.

[2] Munson, Young and Okiishi, 2001, “Fundamental of Fluid
Mechanics”, Srd Edition, John Wiley & Son, USA.






