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Abstract: Blood soil and the mixture of blood soil, elvan soil and, silica soil materials were molded, then
they were sintered in 1100°C and were used for the emission of the far infrared ray boll. The emission from
the manufactured bolls was relatively high in the range of 8~12 um wavelength each. The elution of minerals
from mixture bolls was very low, but the elimination of heavy metal cadmium ion in activated water and energy
water treated with mixture bolls was very high. Activated water and energy water had a high to the UV protected

ability in comparison to drinking water.

Key words : far infrared ray, activated water, energy water, boll, cadmium

.M B o] o]&H 3 glom, Ao 7Hg8 T, 4
53 % 2277 SolME 449l WS o83

A7l e A4lo] golAWAM S50 Al N2 7IEEC] =YH L
24 7lss ste Alwd 3 A AXHOH e At LA Wel= sAE el FE FA= of
s AAH L ek 2 Fol A S WAt A QAT AR 29 W] 0.75~1.5 pm,
= =22 58, 4F% A5Ror 5 53% SE8HF FAIA WY 1.5~15um, 9H A H9 15~100

% Corresponding author
Phone : +82-(0)31-220-2482 Fax : +82-(0)31-220-2657
E-mail : bhcho@suwon.ac.kr

-279 -



280 kS
um, =214 W9 100~1,000 pmZ 37, 1A o)
folgh el WMeE 5~20 pmz B k! @
Aol QUA| 9] FAY-E vtalEo %o&%, Cl
NES doAX AU £, F3593), $F
&9 AA, w9, &7, d448 5 vdsiA 48
=

AAHN WAEARZE FE, W, Ay, A}
TALE, £ 5 WAARES ol &shh 0 A4 g 2

o 1 4 o

o MY 2 g

géjlzirlr“ Ho
o

oo

o, N

N

£ 2 S oox o ff
™ %
ki

ox 1R

e,
Py
z o

e
‘2
-
)
R
fr
o
o2
ot

&3
>~

-

2
N oo
A o
oX oX
ol
£

4 o o 3 oot
[e:
oy

zo fil X

N
e
oM o

o M
o

o] # F% it}

= &l TEES SalA 447
A B A BOR S oA 4
A a7 Uele] Ak

A Wl 1‘41/\}9} Ll o e

P N umro}

>

ﬂHﬂ =
o oy

AB
lo

iy o
e A G

2 oZ Hoh
:OZ{LI‘

o

1

“

b Ho{
I mllg_% ld
QL

O
o S o 12 o}

Lo o

T o g

o]o

o d
W
g ol

-
o
o

o oo

e e

3
%

to
sis?
9

A zygol ARl wat A EA 7}t
oA skt

ARE B 2A A

oy et
2 o oE “
e

1B ox
S

u}
2

lo
ofr
2

s
3
oo
=2

al
dby

[} o{y )

=
(@)
&
S
flo
flo
[ﬁy‘
=
i
lo
e
4
O{N
E
L
>

Q 1o ofy | ofn
P
o

o

v
o
o
1o,

HA,
& 74| Asﬂ o} 9 L<>ﬂ 3 144% olw] °‘E%
°‘ﬂr3-" B FH T Cd*olo] A W 7

& Tl FEEEA,
El—Xl—E— IR A=

wekd 27 AH s 24 E
ZHE Cd*ol29 AAE $2 NI
A AAHE £33 EAolng B Ao E A
AE LA QA WAL Bo] cd*ol S AAAZ
AEAE A Lotr iz} 31t}

T ofw Fxe

L

SAE = _f_tﬂ

¢

o~
T

ofz

3]

24 #
21 Mz W Al
Aol AR Rk JAIEE
43 umel 3¢

oA Y ste]
e} e
ELREREE
w2 AHgH

B ulo
CEeE

<4*(pure ultra system, Bamstead
e85 Bu 0 A58

Al 2F-& Sigma Company U.S.A. S

22. 7171 & FX|

ol2Y4iel &AL ICP-MS (Inductively Coupled
Plasma Mass Spectrometer, HP 4500 Series, Agilent,
US.AZ _i_zqg}og\—r =8 ZALS Table 13+ 721F 9
EEERAEEEE byt Fas

JEEO. Z1- T 2=
oe T= |

Tabel 1. Operating condition of ICP-MS for mineral analysis

Contents Analysis condition

Power 1200W
HF mating 1.97v
Pressure (nebulizer) 2x107° pa
Peripump (aerosol flow rate) 0.1rps
Sheath gas flow 15 L/min
Aux gas flow 1.0 L/min
Carrier gas argon
Carrier gas flow 1.26 L/min
Sample depth 7.1 mm
Mg 24

Al 27

Ca 43

Sc 45

A% 51

Fe 57

Ni 60

Mass Cu 63
Zn 66

Ga 69

Se 82

Sr 88

Cd 111

Ba 137
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Table 2. Measurement of the far infrared ray emission rate
from molded, sintered boll with blood soil and soil
mixtures at 1,100°C

Emissivi
Wavelength ~ W/m® x 10” (Ratio of relative Btiick Body)
(hm) Blood soil Mixture Blood soil Mixture
1.04 1.05 0.26 0.26
1.98 1.96 0.50 0.49
3.46 333 0.90 0.84
10 3.72 3.69 0.93 0.92
12 334 333 0.84 0.84
14 2.73 2.65 0.68 0.66
16 2.11 2.20 0.52 0.52
18 1.65 1.71 0.41 0.42
20 1.26 1.29 0.31 031
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Table 3. Mineral composition of deionized water & drinking water immersed with the far infrared ray emission Boll

unit : pg/L
Lo Drinking water Activated Energy water o4 24
+ +
Element Deionized water (DW) Water (AW) (EW) AW + Cd EW +Cd
Mg 5.19 4,357 4,037 1,064 3,961 1.064
Al N.D 12.950 19.260 16.120 18.30 41.92
Ca N.D 49.270 55.740 15,850 35.030 15.71
Sc N.D 0.481 0.474 1.288 0.463 0.427
\% N.D 0.191 1.647 1.553 1.127 521.2
Fe N.D 34.520 42.050 10.37 33.601 1.961
Ni 3.023 0.994 2.028 2.472 0.387 0.213
Cu 1.032 8.938 5.220 1.680 4321 5.629
Zn 3.841 2.617 9.261 1.174 2.103 4.830
Ga 1.718 3.395 3.690 6.410 3.199 4.485
Se N.D 0.818 0.669 0.057 0.854 0.238
Sr N.D 998.3 994.7 435.7 945.5 0.238
Cd N.D N.D N.D N.D 7.618 26.88
Ba 8.723 121.9 131.9 108.0 121.6 195.1
N.D = not detected
S). 87 850 ARE BS RN & Table 4. Measurement of the ultraviolet absorption with
- . drinking water, activated water, energy water under
X222\l ™ ol = 2 5 5 Zy
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ARERE Apoletal AetEth. & A7 Az dH9) 290 0.051 0.065 0.091 0.094
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Table 5. Measurement of the ultraviolet transmission with
drink water, activated water and energy water
under 4atm. 145°C treatment

Transmission %

Wavelength
(nm) Drinking  Activated Energy water
Water Water 4.2-301 4-2-5"2

190 53.5 0.0 0.0 0.0
200 743 19.1 33 0.0
210 80.1 324 9.4 0.0
220 80.9 53.1 30.2 2.6
230 81.6 71.6 60.4 26.3
240 81.9 78.6 73.8 53.6
250 81.1 79.9 76.9 59.6
260 81.1 79.9 774 61.0
270 81.1 79.9 77.3 62.5
280 81.1 79.9 77.6 65.2
290 81.1 79.9 77.6 65.2

N1= 4atm, 145°C, 2hrs, 3hrs treatment, N2 = 4atm, 145°C, 2hrs,
Shrs treatment
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