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ABSTRACT. In order to know the physicochemical properties of magnetized water, the experimental
methods of column assay, crystalization of salts and gypsom have been explored to elucidate the effects of
magnetized water on the solubility speed of salts, crystal pattern from salt aqueous solutions, and gypsom crys-
tal pattern, respectively. In the column assay for salt solubility the magnetized water showed the decreased ini-
tial solubility speed of NaCl and slightly increased initial solubility speed of KCI, however, the maximum
solubilities of NaCl and KCI in the magnetized water were almost same in the double distilled water, respec-
tively. The column assay also indicated that the magnetized water showed the decreased initial solubility speed
of urea (CHN,0), sodium citrate (HOC(CDla)-(CHCO,Na),-2H,0) and (NH), compared to the double dis-
tilled water, while slightly increased solubility speed of glycine {S8HLCOOH), boric acid (kBO;), MgSQ.
Crystalization of 1% or 5% salt aqueous solutions by rapid evaporation disclosed that the magnetized water
produced more condensed and bigger crystal structure than the control water. The pattern of gypsom crystal
formation also indicated that the magnetized water enhanced the crystal formation in the hydration reaction of
gypsom plaster compared to the double distilled water. Taken together, it was presumed that the magnetized
water showed the different physicochemical properties in the interaction with various salts, especially showed
the contrast results between NaCl and KCI.
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Column assay for salt solubility. & 1-7el|4:= 3
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Tablel.

Measurement of dissoulution speed of various salts°C.25

NaCl (NH,),SC, Urea Sodium citrate KCI

Fractior-

Control water Magnet. water Control water Magnet. water Control water Magnet. water Control water Magnet. water Control water Magnet. water

© 0O N O O b~ WDN PP

e A =
© N 0N WNRO

1.3404+0.000001.3370+0.000001.3378+0.001431.3388+0.00186 1.3393+0.00168 1.3389+0.0011€ 1.3384+0.0016% 1.3373+0.0013¢ 1.3363+0.0000( 1.3369+0.00000
1.3465+0.001011.3423+0.00077 1.3459+0.002041.3467+0.00246 1.3489+0.00268 1.3461+0.00257 1.3456+0.0021€ 1.3434+0.0026¢ 1.3409+0.0009¢ 1.3415+0.00071
1.3529+0.001321.3482+0.001731.3543+0.001881.3545+0.0026 2 1.3589+0.002€ 51.3568+0.00283 1.3531+0.0023¢ 1.3503+0.0028¢€ 1.3455+0.00072 1.3465+0.00063
1.3584+0.001301.3547+0.001711.3625+0.001521.3619+0.00239 1.3669+0.00203 1.3638+0.0030¢ 1.3597+0.0025C 1.3572+0.003211.3498+0.0009¢€ 1.3507+0.00081
1.3633+0.001311.3602+0.001401.3695+0.001681.3684+0.002421.3737+0.00321 1.3689+0.0052€ 1.3664+0.0032% 1.3618+0.00401 1.3535+0.0012¢ 1.3543+0.00048
1.3672+0.001701.3645+0.001121.3759+0.002111.3746+0.00221 1.3777+0.00188 1.3748+0.0027¢ 1.3729+0.0036¢ 1.3706+0.0039¢ 1.3566+0.0006: 1.3570+0.00054
1.3702+0.002081.3682+0.00091 1.3814+0.002591.3799+0.00227 1.3815+0.00193 1.3792+0.0025Z 1.3794+0.0039¢ 1.3778+0.0047¢ 1.3586+0.0006¢ 1.3589+0.00074
1.3727+0.002631.3708+0.000711.3860+0.002491.3846+0.002101.3837+0.001€ 41.3817+0.00214 1.3854+0.00427 1.3846+0.0052¢ 1.3600+0.0008¢ 1.3604+0.00094
1.3743+0.002991.3731+0.00095 1.3894+0.002441.3884+0.001951.3853+0.00122 1.3837+0.00157 1.3910+0.004% 01.3906+0.00514 1.3614+0.0008¢ 1.3615+0.00107
1.3757+0.003161.3746+0.001321.3921+0.002101.3916+0.00157 1.3866+0.00088 1.3852+0.00144 1.3957+0.0036¢ 1.3958+0.0047¢ 1.3623+0.0009¢ 1.3623+0.00118
1.3766+0.003601.3758+0.00148 1.3940+0.001551.3937+0.00107 1.3871+0.00125 1.3862+0.00137 1.3995+0.00277 1.3998+0.00437 1.3629+0.0009¢ 1.3628+0.00128
1.3769+0.003651.3765+0.001601.3953+0.001151.3951+0.00111 1.3867+0.00272 1.3868+0.001281.4024+0.00202 1.4025+0.0035% 1.3633+0.0011% 1.3631+0.00146
1.3772+0.003691.3770+0.001621.3962+0.000841.3961+0.00066 1.3879+0.00108 1.3873+0.001321.4047+0.001411.4042+0.003171.3633+0.0011€ 1.3630+0.00153
1.3771+0.003€01.3771+0.001751.3968+0.000641.3968+0.00065 1.3882+0.00103 1.3878+0.001211.4058+0.00109 1.4059+0.0018¢€ 1.3632+0.0012¢ 1.3629+0.00171
1.3774+0.003821.3771+0.00176 1.3972+0.000361.3972+0.00043 1.3879+0.00080 1.3879+0.001291.4065+0.00075 1.4067+0.0013% 1.3629+0.0014: 1.3624+0.00187

1.3973+0.000341.3973+0.00037

1.3974+0.000351.3975+0.00022
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Table 1. (continued).

Fraci KH,PQ, Glycine Boric acid Trizma-base MgS0

raction Control water ~ Magnet. water  Control water ~ Magnet. water ~ Control water ~ Magnet. water ~ Control water ~ Magnet. water  Contrdlaghet. water
1 1.3356+0.00071 1.3358+0.00075 1.3351+0.00057 1.3366+0.00082 1.3333+0.00018 1.3334+0.00015 1.3364+0.00155 1.3380+0.0806D20363381+0.00090
2 1.3389+0.00085 1.3391+0.00105 1.3384+0.00128 1.3409+0.00129 1.3337+0.00042 1.3337+0.00019 1.3324+0.00333 1.3451+0.08Q0937B308437+0.00138
3 1.3418+0.00070 1.3420+0.00113 1.3430+0.00163 1.3456+0.00143 1.3340+0.00029 1.3341+0.00021 1.3496+0.00423 1.3522+0.08QPH39(BAB3476+0.00096
4 1.3439+0.00057 1.3440+0.00095 1.3473+0.00174 1.3496+0.00143 1.3344+0.00035 1.3345+0.00022 1.3561+0.00443 1.3581+0.08090D39:B413503+0.00136
5 1.3453+0.00060 1.3454+0.00084 1.3512+0.00190 1.3531+0.00127 1.3347+0.00028 1.3347+0.00019 1.3597+0.00500 1.3634+0.0805039B4068530+0.00170
6 1.3464+0.00054 1.3465+0.00065 1.3545+0.00163 1.3558+0.00126 1.3350+0.00025 1.3351+0.00011 1.3666+0.00336 1.3678+0.080TB3635R3552+0.00256
7 1.3471+0.00060 1.3473+0.00066 1.3571+0.00131 1.3579+0.00093 1.3353+0.00021 1.3354+0.00011 1.3708+0.00283 1.3716+0.0800D32B5468572+0.00323
8 1.3477+0.00061 1.3478+0.00071 1.3591+0.00112 1.3595+0.00086 1.3353+0.00021 1.3355+0.00019 1.3741+0.00225 1.3749+0.0800D3I3513596+0.00381
9 1.3482+0.00072 1.3483+0.00069 1.3606+0.00096 1.3607+0.00060 1.3355+0.00026 1.3356+0.00016 1.3769+0.00179 1.3776+0.0800044(B6N3621+0.00427
10 1.3486+0.00076 1.3487+0.00065 1.3618+0.00078 1.3617+0.00051 1.3356+0.00025 1.3357+0.00019 1.3787+0.00152 1.3794+0.8008D4T(B6R3648+0.00452
11 1.3490+0.00069 1.3491+0.00059 1.3625+0.00073 1.3624+0.00039 1.3357+0.00023 1.3357+0.00015 1.3805+0.00154 1.3810+0.5008052B663677+0.00470
12 1.3494+0.00075 1.3494+0.00080 1.3631+0.00050 1.3629+0.00045 1.3357+0.00016 1.3358+0.00007 1.3816+0.00164 1.3820+0.8600861(B6B3705+0.00461
13 1.3496+0.00075 1.3497+0.00075 1.3634+0.00040 1.3631+0.00047 1.3357+0.00015 1.3358+0.00008 1.3825+0.00164 1.3826+0.080.066387113732+0.00420
14 1.3499+0.00075 1.3500+0.00067 1.3637+0.00029 1.3634+0.00037 1.3357+0.00015 1.3358+0.00008 1.3829+0.00163 1.3830+0.5608665B7R3759+0.00385
15 1.3501+0.00068 1.3502+0.00065 1.3637+0.00032 1.3635+0.00039 1.3358+0.00020 1.3358+0.00004 1.3833+0.00181 1.3832+G68AEM623B71.3782+0.00335
16 1.3774+0.00582 1.3801+0.00297

17 1.3791+0.00514 1.3816+0.00217

18 1.3806+0.00448 1.3828+0.00158

19 1.3816+0.00369 1.3835+0.00119

20 1.3827+0.00295 1.3841+0.00106
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= BRS AZe], A%} A ehhs
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Column assay for salt solubilit. A}&7F <5
o Fakaeel A JgE BAE A, Gl
Froll w2t Apol7t g2 HAsEd, ol FE A
Al groupe® vhE o 3l A group> O]H]—r,ﬂ
Z3e) FHGue Akl 2lste] algmot e
i GFEI, A groups Al 2sled &3
&io] Z FFS PR = HFHol, AA grom—;
Askrel Slste] FehEE FAHE GRE
slolem oFe A A et 7“:}(Table 1).

HE

NaCl

1.3900

1.3800

1.3700

1.3600

1.3500

1.3400

2AEL Pl gt 121

A A group; NaCl, HOC(C¢Na)-(CH.CO,Na)-
2H,0, CHN.O, (NH).SC: 52 7%, & 10mLe|
ol dF 1cg dAe 59l 2 x| dut &
el M B A gl A Gl Eer) ARass ks
Hel=d), -1 A% NaC#H CH,N,Cx: fa&=rt
Zhadhe ko] v 7 AFEN e A A v}
o}, B3] NaCe 7-%ex= 27| fractiord] A
SafjEert JHaEe] Yepded, 1044 fractior &
&8 £x7t ZkHe dx SR SEH A
"a‘i] e As 9 AUdeh 22132 CHIN.CE]

ol gl A2 Lalld s} FElEA| FhAE o]
VR, A9 1287 fractoirell A W& F5He]
Sl & LA FHAR = FE Mol A oFE Wo}, 7}
ol Ale] 7] gt NaCHul= CHN,C7h
o FRaEE AR velius AE 4 F sldds
(Fig. 1).

%RH group; AFERpel| A Gafj&me] Ml ¢l o

i KHPCRMH, o] G5t Se&mrt dage] &
Fre} vlas] Apglpell A 712 zhe] 7} glsiet(Fig. 2).

oﬁ do rr 0

sodium citrate

1.4200

1.4000

1.3800

1.3600

1.3400 | o2

- == -control water; r= 0.9982

1.3300 = == =controf water; r= 0.9980
—a— magnetized water; = 0.9984 13200 —e—magnetized water: = 0.9967
1.3200
1.3100 PR RN SO S VY T PR 1.3000 PO T S R S S W T S SR S ST S
12 3 4 5 6 7 B 9 18 11 12 13 14 15 12 3 4 5 6 7 8 9 0 N 12 13 14 15
Urea
(NH,),80,
1400 150 ¢
1.390 1.400 |
120 1.350 p
1.0
1370
1.3700
1360 1.3600 |
1.380 1380
134D 1.3460
= =+ =corird waler; =09083 1.300 b - == -corrd water; =098D
1.330 5 N .
—e—rrugnetized waler; =090 1.300 —4—magreized water; =002
1.340 1300
13 bt P S S R B 1« S S S S VU S U YA S S VU S
1.2 3 4 5 6 7 8 ¢ 1 1 12 13 1B 15 1 2 3 4 5 6 7 8 9 10 1t 12 13 14 15 16 17

Fig. 1. Salts exhibiting decreased solubility speed in the magnetized watetGat(X5axis; fraction, Y axis; refractive index).
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122

1.380 KH,PO,
1.3800
1.3480
1340

139

1.300

B - SR - ZREE

= =&~ = contral water; r=00956
—o— rragredized waler; r=0.0000

13290 . : N % s 2 5
i 2 3 4 5 6 7 8

Fig. 2. Salts exhibiting increased solubility speed in the magne-
tized water at 25C. (X axis; fraction, Y axis; refractiv index)
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Fig. 3. Salt exhibiting no change of solubility speed in the magnetized watetGt(@baxis; fraction, Y axis; refractive index).
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Fig. 4. Crystalization pattern of 1% and 5% NaCl solution intermediated by magnetized water. a,c,e; 1% NaCl in the control
water, b,d,f; 1% NaCl in the magnetized water, g; 5% NaCl in the control water, h; 5% NacCl in the magnetized water. The mag-
netized water produced bigger crystal formation than the control water.
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A"

Fig. 5. Crystalization pattern of 1% and 5% KCI solution intermediated by magnetized water. a,c; 1% KClI in the control water,
b,d; 1% KCI in the magnetized water, e,g; 5% KClI in the control water, f,h; 5% KCI in the magnetized water. The magnetized
water produced compact crystal structure than the control water.
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Fig. 6. Crystalization pattern of gypsom intermediated by magnetized water, a,b; control water, a; x100, b; x400, noted the
coarse crystal pattern, c,d; mangetized water, c; x100, d; x400, noted the compact crystal pattern, e; contol waterex600, need
like crystals were not organized, f; magnetized water, x600, needle like crystals were well organized.
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