M NERAL ELUTI NG MATERI AL AND MANUFACTURI NG METHOD THEREOF, AND STRUCTURAL
BODY OF M NERAL ELUTI NG MATERI AL BACKGROUND OF THE | NVENTI ON FI ELD OF THE
| NVENTI'ON The present invention relates to a mneral eluting naterial used
for drinking water, and nore particularly to a -mneral eluting materi al
containing granite granules as essential ingredients and manufacturing

nmet hod thereof, and a structural body of the mneral eluting material.
DESCRI PTI ON OF THE PRI OR ART What isiinportant to a human being |iving on
drinki ng wat er i SMIINZRAL ddEgUAl ENHGo MEAGE ERTiAls AINEY al s necessary

for a living 0.t of, D ) I ni sm
Recently, a n%ﬁfﬁ&%@ﬂ%vﬁﬁ@é@ J&%Mblmﬁbr ane by
ever se 0SMSISTRUCPURAIKBOD Y |OF "MIRIER ATCAEETMNGas been
pol l uted due to. environnental contam nation. However, it 1s well known that
distilled wat VIASCHERIALt abl e as drinking water. In other words, pure
water is a colorless and odorless liquid, and according to storage nethod

t hereof, there are cases where water contains exotherm c materials harnful
to a hunpadrRAROBEBND OF Qe mMPEaEsRIIoONen the pure water is exposed to and

left inthe air, it absorbs carbon di oxi de and then becomes weak acidic
(Japanese Chemical Dictionary Vol. 4. P.823. 1979). Furthernore, the use of

distill eﬂ‘]ﬁﬁf)e()F ’ﬁ-hf%ﬁ’&‘%ﬁl i zed under high-pressure steam is - 2-

The present invention relates to a mineral eluting material used for
drinking water, and more particularly to a mineral eluting material containing
granite granules as essential ingredients and manufacturing method thereof,
and a structural body of the mineral eluting material.

DESCRIPTION OF THE PRIOR ART

What is important to a human being living on drinking water is to
absorb adequate amount of various minerals necessary for a living body

through water in the aspect of biochemical mechanism.

Recently, a near distilled water having passed a semipermeable
membrane by reverse osmosis is usually taken as drinking water because
water has been polluted due to environmental contamination. However, it is
well known that distilled water is not suitable as drinking water. In other
words, pure water is a colorless and odorless liquid, and according to
storage method thereof, there are cases where water contains exothermic
materials harmful to a human body, and in other cases, when the pure water
is exposed to and left in the air, it absorbs carbon dioxide and then becomes
weak acidic (Japanese Chemical Dictionary Vol. 4. P.823. 1979). Furthermore,
the use of distilled water, which is sterilized under high-pressure steam, is



confined to only a pharmacopoei al aseptic test. Such sterilized distilled
water is used for eye drops, injection or the like and is also used to
prepare various nedicines and standard sol utions. Meanwhile, a small anount
of inorganic material and mneral such as cal cium mnagnesium carbonate or
the like is dissolved in natural driméng water which we usually enjoy, so
that we ceonfired to enlyshehannecopbedkaseticotestf Suchcieridieed distilodryadée! une
4. P.401. 1971). According to a NWR analysis, it is reported that a total
of 15 ki nigs used| fdre-eyes waops, ninjectier abrs thaclikasand, isviplsNaused ts, prephree,
Ti, Zn, M or the |ike as trace elenents may be conpletely dissoved in

nat ural d¥amishgnediciaes angl standavdrsobifzonsut ri ents can be snoot hly absor bed
through a plasma nenbrane into a cell. These minerals are known to form
fine clusters with water nol ecul es, thereby maki ng a stabl e hexagonal

structures(Enviironnental Engipeering Lahoratories p.14, ),. and when
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Posi ti ve AQARINMIEOIRNA SBithte TiclbRA9 VRlumbet pAGeS197y)t he vater, and

cal cium thereanong i s absorbed into a human body to aid digestion, to form
bones and teeth, to help bl ood coagul ate when bl eeding, and to nmaintain
actions of nuscles and nervous systen(An Introduction to Underground Water
Sci ence p. 14~HAccotdRg) to Mad¥ER umabisis il &y seported ehat bt adhilBgkidsi n
and nervous system |f calciumand nagnesiumare deficient in the human
body, syngl dife-sustining iminengds esuchdaseCapigs Nendndh&, | afké Be,eTileZal dyiad

(Nutrition of Extrene . .
or the like as trace elements may be completely dissoved in natural drinking

o
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water, so that various nutrients can be smoothly absorbed through a plasma
membrane into a cell. These minerals are known to forrﬁ fine clusters with
water molecules, thereby making a stable hexagonal structures{Environmental
Engineering Laboratories p.14, 21), and when vitamin C is dissolved in the
fine cluster structures and absorbed into a cell, its absorption ratio becomes

high, which can be proven by means of osmotic pressure measurements.

Accordingly, it is necessary to take water containing an adequate
quantity of minerals in order to maintain equilibrium between protein and
ionic substances in a biological body. Positive ions are major part of
dissolved substances in the water, and calcium thereamong is absorbed into
a human body to aid digestion, to form bones and teeth, to help blood
coagulate when bleeding, and to maintain actions of muscles and nervous
system(An Introduction to Underground Water Science p. 14~31, 1983).
Magnesium also plays a role of maintaining brain and nervous system. If
calcium and magnesium are deficient in the human body, symptoms such as

incomplete development and the like are developed (Nutrition of Extreme



-3- Trace Elenents, Vol. 233, p. 140~185, 1984). It is desired to take

pot assi um and sodi umin bal anced proportions and intake thereof is 2 to 4
grans/day for an adult. Potassium serves to contol osnotic pressure in a
cell, regulate actions of nuscles and,nervous system and.naintain a

uni form bl ood pressure by keeping i n'g'(:]ui libriumw th sodium Sodi um serves
t o adj ustfTmsadtiemants,sVot.e23% tmebi)-e183,s198dH of body fluid, stinulation of
nmuscl es and nervous system and to naintain water balance in a human body(A
GQuide to Water Control for Drinking Water(the Korean Mnistry of Health and
Soci al Affai rs?l, g 270~510, 8431%91)' An ideal ratio between potassium and
sodiumis 2:1 ihighde tp| : nokewsium ands sadiasr Had belaneed heronprtiangody
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of the granite, especially because it contains adequate anmount of el uted

m ner al s veateh balaBee iy, a Khament hedy{Ae Gulfieisto tWat@r eS@itroll TeenDemkins
r epeat edI‘%/r studied in order to.obtain water containing adequate amount of
nmi ner al s Watsséther Korean Ministaiynoh dedili landr SociabeAffairs), pp.o 280 15180 dA99DNi ¢
substances i,n a hupman body, and

An ideal ratio between potassium and sodium is 2:1 in the body fluid.

Once iron is absorbed into the human body, it is used to make
hemoglobin and myoglobin in blood and transports oxygen in the blood.
Zinc is known to be involved in growth, appetite, anemia, growth of genital
organs and the like. Besides, chlorine ions bind to cations so as to assist in
the osmotic action of cell fluid and to help digestion. Sulfuric acid ions are
known to have good medical effects on alleviation of constipation, elastic

skin and treatment of dermatopathy.

From old times, it has been well-known that mineral waters eluted
from the layers of granite have a good and fresh taste. That is to say, the
taste of water is the most delicious when mineral water is eluted through
the layers of the granite, especially because it contains adequate amount of

eluted minerals such as Ca, Mg, K and the like.

Thus, the present inventor has repeatedly studied in order to obtain
water containing adequate amount of minerals necessary for maintaining

equilibriumn between proteins and ionic substances in a human body, and



found out that mnerals are plentiful in water eluted through m neral
eluting material containing granite particles as essential ingredients.
SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the present

i nvention to pr ovide a mineral ‘eluting,material containing granite granules
as essenti I n nts and manuf act rrethdth reof, It is ot her
obj ect of p‘ﬂg gﬁ’? | BT P Flﬂg”aolt ﬁ?IP“sBd’gP R ﬁ’gutr‘ﬁg\eral
el uting r [ e ch mnerals are

di ssol veﬁiéeé%r o FBR ERG bRticies B %%sé@%ﬁ e here 1 s
provided a nethod for manufacturing mneral eluting materl al conprising the
steps of crushing granite to sizes of 0.075~0.145 mm subnergi ng the
crushed grSMMARYOEFsTHE INVENTIONose sol ution for sufficient period of
time so that the glucose solution can be fully adsorbed therein; baking the
powders in an electric furnace at 380~400[err]C for 12~24 hours; and
cooling the baked pnxgers in a cl osed vessel such as a desiccator . at a room

temperature to W tlﬁelsséﬁeo biest Rplqithe Prgsepioameention, de; PHVidee a
present inven there | S. provided a structural bod of tg i ner

el uting et et qrafeg ag SFRme, grap lg%t%m? 51 I 3 &amqt?y of
gr anul at ed %H%]é ‘f‘?‘ﬁ%ﬁnﬁ% lity of silver acti vat ed char coal

| ayers V\he?%lin e colu 'S chﬂgéﬂééfl ndrical shape with a dianeter of 5cm
and a height of 27cm and is nounted at a | ower portion thereof with an
inlet for pouring water therethrough and at an upper portion thereof with

an outlet for dilsdbaampther wijeot dvhahet presegh invention to provide a structural
body of the mineral eluting material for manufacturing drinking water in

which minerals are dissolved.

According to an aspect of the present invention, there is provided a
method for manufacturing mineral eluting material comprising the steps of
crushing granite to sizes of 0.075~0.145 mm;: submerging the crushed granite
powders in 3~10% glucose solution for sufficient period of time so that the
glucose solution can be fully adsorbed therein; baking the powders in an
electric furnace at 380~400C for 12~24 hours; and cooling the baked
powders in a closed vessel such as a desiccator at a room temperature to

granulate the same.

According to another aspect of the preseht invention, there is provided
a structural body of the mineral eluting material comprising a column
alternately piled up by a plurality of granulated granite layers and a plurality
of silver activated charcoal layers wherein the column is of a ¢ylindrical
shape with a diameter of 5em and a height of 27cm, and is mounted at a
lower portion thereof with an inlet for pouring water therethrough and at an

upper portion thereof with an outlet for discharging water therethrough.



-5- BRI EF DESCRI PTI ON OF THE DRAW NGS For further understanding of the
nature and objects of the invention, reference should be nade to the

foll owi ng detail ed description taken in conjunction with the acconpanying
drawings in which: Figure 1 is a secti_%gal view for illustrating the
filling state of granular granite and Silver activated charcoal according
to an embodREIR DESCREPPION O TRYENHAWNAIA LED DESCRI PTI ON GF THE

| NVENTI ON The granite used for the present invention mainly (over 80%
conprises Si2, Al[err]derr], and life-sustaining essential mnerals such
as Ca, My, Na, K, and trace elenents of Fe, Ti, Zn, M1 and the |ike exi st
in the form of clemdévwrther codersiantiingnef thé degureNind dlijectsr ahithe ipvewtion, i s

submerged in_ gl ucose spJution and baked in an electric furnace, the glucose
becones cal’ﬁﬁ‘)"%?’%‘é"d ¥ ’-‘gm ke copde (o the dpllqgwinga defailad: reseription ntakenudnt s

of granite suc O, . NalerrlO err] Q and.t.he |ike thereby
pr oduci ng ég’ néﬁ?f%%e%ﬁq mg]dgivérféﬁm szq'@?l?’]CQerr] and the |ike

whi ch exist in granules of the granite. Furthernore, extra CJerr] is

di ssolved in the water thereby making the water delicious. It is preferable
to use the sil veFigaeéi Yatedachatinmll QlevilUddt aNEstratind)’ BRU| Mllih¥P&tatR ofe
first grade. The granular granite and the silver activated charcoal can
produce nograwtilhe g@rauite raxgll kil serwhetivateé dchancad doowrdien Sot yn asntelimieht @fand
with as wide surface area as possible. As for a ratio of specific surface
area (cni ethg)presentanvention. :

o

DETAILED DESCRIPTION OF THE INVENTION

The granite used for the present invention mainly (over 80%)
comprises SiOz, AlOs and life-sustaining essential minerals such as Ca,
Mg, Na, K, and trace elements of Fe, Ti, Zn, Mn and the like exist in the

form of carbonate compounds and oxides.

When the granite powder is submerged in glicose solution and baked
in an electric furnace, the glucose becomes carbonized to emit COs COqz
reacts with some constituents of granite such as CaO, MgO, Na:0, K20 and
the like thereby producing CaCQOs, MgCOs, Na2COs, K2COs and the like which
exist in granules of the granite. Furthermore, extra CQO: is dissolved in the
water thereby making the water delicious. It is preferable to use the silver
activated charcoal of quadrangular granule type in the first grade.

The granul_ar granite and the silver activated charcoal can produce
more effective results when used in as low density as possible and with as

wide surface area as possible. As for a ratio of specific surface area (cm™)



and density (g/cnferr]), it is preferable that the granite has a ratio of
48-56 while the silver activated charcoal has a ratio of 15-17. In order to
satisfy the above-nentioned conditions, it is inportant that the granite be
crushed to sizes of 0.075-0.145mm the crushed granite powders be subnerged
in 3~10% gl ucose solution for sufficient period of tine so that the glucose
solution can be fully adsorbed therein, and the powders be baked in an
electric furnace at 380~400[err]C for 12~24 hours. However, when the
granite powders are bel ow 0.075mm i n sézes thereof, speC|f|c surface area
thereof beg@iméensiop G/6m°), Arciy @refgkable Nhaer fles gaair&teelhatsed vatioy dfadB-56s0
that the pH of the eluted solutin is nore than 9. Besides, when the granite
powder s arehidbdhe lvenctivateds charcotlhbaeaf ratid of ildnlguant i ty of the
mnerals is too.ittle. The silver activated charcoal serves to play
sterilizing and antibiotic roles. The ratio of density and specific surface

inder standard Fat 006t 1 REPRG e PoTapbori conttiRhy &t J¥SimpEpE
according ¢ Lig B’Eﬁﬁf‘e”%Te' BMEAEY O sié%% BP%O'?B"—Gflﬁé‘iﬁgjb 4th/. E—F@ﬁﬁe}ﬂ §i‘%‘:‘ﬂte

specific surface™ area tor granular granite
82. 759¢n] eldhddres BSCEﬁMﬁéﬁgedaﬁﬂ 30n0%neg1ﬁ¢ds\ée &oﬁﬁbhvmre@uﬁiaémo%aaeof
0.637g/cnferr] and 10.345cnferr] respectively. Now, the present invention
will be dedmei bedthat died aglucesc aotlition tcanpbef fullyedadsotimd thatein, Brdnphe 1
-7- Granite was crushed to a size of 0.145nmin average di aneter and
powders be baked in an electric furnace at 380~400C for 12~24 hours.

However, when the granite powders are below 0.075mm in sizes
thereof, specific surface area thereof becomes too wide. Accordingly, minerals
are eluted very fast, so that the pH of the eluted solutin is more than 9.
Besides, when the granite powders are above 0.14bmm in sizes thereof,

elution quantity of the minerals is too little.

The silver activated charcoal serves to play sterilizing and antibiotic
roles. The ratio of density and specific surface area should be adjusted in
order that elution quantity of silver remains under standard rate of drinking
water (10ppm).

In the structural body according to the present invention, the most
preferable density and specific surface area for granular granite are
1.564g/cm’® and 82.759cm™ respectively, and for the silver activated charcoal
are 0.637g/cm’ and 10.345cm™ respectively.

Now, the present invention will be described in detail according to
preferred embodiments. '

Example 1



subnerged in glucose solution of 8% for 24 hours and baked in an electric
furnace at 400[err]C for 12 hours. Then the granite particles were cool ed
at roomtenperature thereby producing granular mneral eluting materi al s.
The granul ar granite of 583 grans and silver activated charcoal (G S 1st
grade from Kuraray Chem cal Conpany in Japan) of 100 grans were stuffed
into a colum 1 as illustrated in Figure 1. In other words, in order to
make a structural body of the mneral eluting naterial according to the
enbodi nent of the present invention, -@&-1id 5 of colum 1 was opened, silver
activated chargoal.

| ayer 2 was in E?QE‘J(J ‘%;ﬁ%rcg?l %lltgﬁgrégg\@hﬁa@?ﬂ%ﬁt@gd %r e %"Pﬂr &' teq;md
respect i vuR Rl e e, SMBR’ G BRF ok %’*ﬂ?}oie%%”%?@%ﬁdtwﬁéeé%m
ot umm- 1 Toce; sEGAATT B YFnies (PAGE SRR EFaRte JBIBEIS, Jife' Bl bre

0. 6379/ cbghy temsp h &8 Efat.rhx‘l' b ¢hesed and
wat er was I nf used&%hrougﬁfegn I N S?Onél nl et %l ogﬂt%ﬁeretg?/ a %/rvt e water

to pass through the silver activated charcoal Iayer 3 and the granul ar
granite layer 2. The water discharged through a discharge outlet 1b of the
colum 1 was u¥he gramidamigragiteatfebs3 grammgl en silver Shctivmitek ichgrowd eiG-4is
produced in the sane manner as in the first enbodi nent except for an

aver age dishngrasie dromh&uyareyi tGhémical) Gempany Oinifapan) of 100 grams were

stuffed into a column 1 as illustrated in Figure 1.

In other words, in order to make a structural body of the mineral
eluting material according to the embodiment of the present invention, a lid 5
of column 1 was opened, silver activated charcoal layer 3 was inserted
thereinto and granular granite layer_ 2 was inserted thereinto. The silver
activated charcoal layer 3 and the granular granite layer 2 was formed in

the column 1 in 4 layers respectively.

Stuffed density and specific surface area of the granular granite layer
2 and the silver activated charcoal layer 3 stuffed in the column 1 were
1564g/cm® and 82.759cm™ respectively, and 0637g/cm’ and 10.345cm™
respectively.

| The lid 5 was closed and water was infused through an infusion inlet
la to thereby allow the water to pass through the silver activated charcoal
layer 3 and the granular granite layer 2. The water discharged through a
discharge outlet 1b of the column 1 was used as drinking water.

Example 2



Exanmpl e 3 Drinking water was produced in the sane manner as in the first
enbodi nent except for an average dianeter of the granite being set at
0.075mMm The drinking water was put to the following tests and the test
results therefromare Itsted in Table 1. Physical properties between water
passed t hrough reverse osnosis system and water passed through structural
body of the mneral eluting nmaterial._[err] Hydrogen ion concentration (pH)

Measured pH values. of the water pa séf. thr h the reverse osnosjis st em
and the water alhT“é‘gW& o¥aleT F% H§°§P§%alﬁ"g3ﬁgu§‘|‘r@? PR oy h 1t HES; %’ﬁti on
inlet la of the colum ccording to the present .nv L.on, «.fhe silv

acti vat e&”&?QPES‘a‘? %%) s?%; Eile Q‘%Ea%‘? aa{?lng‘?tgér%ﬁ]itbg I%gé%igg Egﬁgr eget)i gén I n
Tabl e 1. OTl wat er that has passed the reverse osnosis system maintains a
state of "acidrc .pure water. The reason pH went down to 5.71 is that the
water was affected by CJerr] in the air, or the water consists of water
nol ecules in pure Herr]derr] formby renoving all materials dissolved in
t he -nga%@mthrough sem per neabl e nenbrane. On the other hand, the

wat er, whi ch has passed through the structural body of mineral eluting
material according to the enbodi nent of the present invention, is estinmated

to be weak basic by the follow ng processes. .
Drinking water was produced in the same manner as in the first

embodiment except for an average diameter of the granite being set at
0.075mm.

The drinking water was put to the following tests and the test
results therefrom are listed in Table 1.

Physic operties between water passed ugh reve smosi
sys and water passed h structural bod e mineral elutin
material.

(D Hydrogen ion concentration (pH)

Measured pH values of the water passed through the reverse osmosis
system, and the water discharged from the discharge outlet 1b through the
infusion inlet la of the column 1 according to the present invention, the
silver activated charcoal layers 3 and the granular granite layers 2, are given
in Table 1.

The water that has passed the reverse osmosis system maintains a
state of acidic pure water. The reason pH went down to 571 is that the
water was affected by CO:z in the air, or the water consists of water

molecules in pure HsO" form by removing all materials dissolved in the



In other words, in case of calciumion, CaCJerr](err](s) + Herr](err]
[err] Ca[err] + HCerr] + Herr] + OHerr], In case of patassiumion and
magnesiumion, Kerr]CJerr](s) + Herr]err] [err] 2Kl err] + HCOerr] +
Herr] + OHerr], and MyCq err](s) + Hperr]O [err] Mjferr] + HOJerr] +

Herr] + e formul ae, pHis understood to be
iLcreLsedog%/a a‘rb%%ﬁo’%%hg'gé%{?ggpgg@écrﬁgﬁné s Cg[ elrr]tJ Klerr], My[err] and

the like. [err] Surface tension Measured surface tension val ues of the
wat er whi ch has passed the reverse osnbsis system and the water which has
passed through tiee ithé ustlest il tiee Olwatére &@lithm hisagreset Nehroghheahe
present invention and then has been di scharged fromthe discharge outlet 1b
t hr ough t hetrecturel hadyi vhtretherdlachibing keaterisl aceordirtghdogthenehbrodiment tof
| ayers 2 are given in Table 1. D fference of surface tensjon between the
wat er t hat thfaspigserte dnvaationy ds sestynatedi $0s et aveakndbasie hut &he wiollowings
passed the structural body of mneral eluting nmaterial according to the
enbodi ment PEPCESARS-pr esent -10- invention is about 0.5. It is understood
that the surface tension of the water weakens because huge cl uster
structure of the water is rearranged into a group of small and stable
clusters encircligngihE "ebRIsS iR Yea¥@ldf Wil §d!l s 1 ncl udi ng cal ci um and the
| i ke. The surface tension consists of hydrogen bond strength and Van der
Waal s force between the water nol ecules and clusters (F. M Fowkes, "In
chem stry and physics" P.28, vgl ume 493, 1968), where two thirds of which.
CaCOQs(s) + HsO s Ca”™ + HCOs + H" + OH,

In case of patassium ion and magnesium ion,

KaCOs(s) + HaO" = 2K' + HCOs” + H" + OH", and
MgCOs(s) + Hso*: Mg* + HCOs + H' + OH.

As per the above formulae, pH is understood to be increased by
about 1.91 due to such ions as Ca®, K', Mg® and the like.

® Surface tension

Measured surface tension values of the water which has passed the
reverse osmosis Ssystem, and the water which has passed through the
infusion inlet 1a of the column 1 according to the present invention and then
has been discharged from the discharge outlet 1b through the silver

activated charcoal layers 3 and the granular granite layers 2 are given in
Table 1.

Difference of surface tension between the water that has passed the
reverse osmosis system and the water which has passed the structural body

of mineral eluting material according to the embodiment of the present



are considered to be the hydrogen bond strength. Variation value of the
surface tension of water at 20~50[err]C is about 2.15 dyne/ cm and
variation amount of enthalpy is 62.8538 J/g water. It is therefore
understood that m neral conmponents and the water nol ecul es have an energy
of 17.5405 J/ g water (=62.8538x0.6/2.15), which is nmade possible by m neral
ions in the water that has passed the granite |layer. The surface tension is
estimted to be weakened due to rearrangtient of the clusters by nmeans of

t he energy. ipeentjorEisebpit 08 At s tunderstond dbat ethe sutfree temsien «ft thecwater
conductivity

h ter | C as pas t rev ' t. and
the water m‘{’%ﬁz%gsgﬁé@ssgdhwé OCE%%G{ hsgn'}crs‘iﬁ%s iogﬁthlenl g{a%a?%% @%@ u"ﬁ%g £
accordi ng t qrolip of apedll dndv epdnlenclaswrs hekireing batnerdlss Gharaeidus r indraks
di scharge outlet- I b through the silver activated charcoal layers 3 and the

granul ar gr apfludingagalcium and the V6. in Table 1. As shown in Table 1, the
wat er that has passed through the structural body of mneral eluting
mat erial according to the enbodi ment of the present invention has higher

electric conducll;i mhgysﬁﬂ“;mll?ﬁsiwﬁfceﬁs_iiﬁtﬁ eh Hydﬁog_mbﬁﬂdtsm‘em@h_émb Vamedaef
osnosi s system by about 2. times. e reason i s {hat rajign degreg o
OH err] ion §alﬁ1é@i9§t B%fd"ﬁteﬁ 9%9 i‘ﬁ‘ﬂf%éﬁ‘é‘&c‘aﬁ%rﬁqﬁ ﬁwS%s%e&’W&? aat
clusters of O&e&ﬂg@#e?}x&'ﬁlﬁﬁ”sf’%?%oﬁﬁﬂet WaBSY, whiR! $wd Bifdd %grmwpd-

According t act's, e electric condluctivi'ty Ts increased because
m gration speredcofsidbdedr td bes ither bpdmgeni bond esfrergitho Versatioof vahiteerof the

V(l)llungh ere ps%srifécie\/%enis?orhs o?rv%ageirsastm &89-&)‘64&3 Lébo%lteé/.fé d]y'ne?h cemn? aﬁg'\}arialzt):ioérllo’
amount of enthalpy is 628538 J/g water. It is therefore understood that
mineral components and the water molecules have an energy of 17.5405 J/g
water (=62.8538X0.6/2.15), which is made possible by mineral ions in the
water that has passed the granite layer. The surface tension is estimated to

be weakened due to rearrangement of the clusters by means of the energy.

@ Electric Conductivity

Measured results of electric conductivity of the water which has
passed the reverse osmosis system, and the water which has passed through
the infusion inlet la of the column 1 according to the present invention and
then has been discharged from the discharge outlet 1b through the silver
activated charcoal layers 3 and the granular granite layers 2 are given in
Table 1.

As shown in Table 1, the water that has passed through the
structural body of mineral eluting material according to the embodiment of
the present invention has higher electric conductivity than the water which
has passed through the reverse osmosis system by about 2.44 times.

The reason is that migration degree of OH ion is understood to be
increased when mineral ions destroy water clusters of high electric
resistance and the water clusters are rearranged.

According to known facts, the electric conductivity is increased
because migration speed of OH 1is increased with regard to most of water



637, 1963). [err] Degree of polarization Measured results of polarization
degree for the water which passed the reverse osnosis system and the water
whi ch has passed through the infusion inlet l1a of the columm 1 according to
the present invention and then has beenidi scharged fromthe di scharge
outlet |b whepeigiositiee S0ty aire adissoleédd Hhdr.cOvel dy Cleerd add, FD, granoiear

granite Iapgfsl re given in Table 1. Isotropic material has a refraction
coefficient i'rrespective of direction, but in case of anisotropic materi al
having different nunbers and arrangements of atons in a nolecule, two

pol ari zed @ gbésreRr UpERSizAHohN mutual Iy different directions are forned
according to the direction of the refraction coefficient. In other words,

the water that has passed the reverse osnosis systemis nearly in a pure
state, and degr ddeasured mesultst iofnpolarization degreddonude waber evhich passed

ol ut i g s 1eFel BSmls® 4y SR, pﬁ‘?ﬁ?‘éé‘”??t Sitdiy T BRSSedothiGgR’ Sthe

m neral di éxeﬁsm @ﬁtﬁ oo?ﬁéﬁ cg M%‘}z&ﬁ? &Keﬁ%rlggfmﬁ ngt?fg’d to
bfe vary smhlak. Heenr |diSsmmped Proessthe dﬁehargmrmwfm |5t yihrivegls uthel sByerts
of osnotic r e ﬁaﬁ

system an ﬁé%?ggc\%bqﬁyﬁgsgpggsg% tgroug?t {Eﬁfl&??ﬁ%ﬁﬁ[@?&;ﬁog t he

colum 1 a(':]&hl@llng to the present invention and then has been di scharged
fromthe discharge outlet |Ib through the silver activated charcoal Iayers 3

P essure was. mooktreme el TS, é‘oﬁ%f%*égstar A8 Uf“f @n X cap. flo

t ube equi ppad wint h case erifpernisaBppicre matera (b@\i}ngeld Bt aFaymbers an
arrangements of atoms in a molecule, two polarized lights progressing in
mutually different directions are formed according to the direction of the
refraction coefficient.

In other words, the water that has passed the reverse osmosis system
is nearly in a pure state, and degree of polarization is about 0.1 because
clusters are anisotropic. The water which has passed the structural body of
mineral eluting material is estimated to have isotropic cluster structures due
to mineral distribution, so that degree of polarization thereof is believed to be
vary small.

® Osmotic Pressure {(cell permeability)

Measured results of osmotic pressure of the water which has passed
the reverse osmosis system, and the water which has passed through the
infusion inlet la of the column 1 according to the present invention and
then has been discharged from the discharge outlet 1b through the silver
activated charcoal layers 3 and the granular granite layers 2 are given in
Table 1. The osmotic pressure was measured against 10% soluble starch
solution in a capillary tube equipped with a semipermeable membrane (egg
cell membrane).

As shown in Table 1, the osmotic pressure of the water that has
passed the structural body of mineral eluting material according to the
embodiment of the present invention is larger by about 1.4 times than that



As shown in Table 1, the osnotic pressure of the water that has passed the
structural body of mneral eluting material according to the enbodi nent of
the present invention is larger by about 1.4 tinmes than that -12- of the
wat er whi ch has passed the reverse, osnqosis system This is because
structural bodies of water forned by Tneral ions are evenly arranged
around a cell surface, so that it is estimated that the water having passed
the structural body of the mineral eluting naterial noves nore snoothly
through the cell nenbrane than the pure water having passed the reverse

0SNDSi Is Sy&t efhie xbateﬁtvh?éh Was Q)ﬁssehitli@ réRsd, aérﬂ&lﬁlsﬁﬁérhi Thi%quié@éﬂs\éi L Iy due to
mneral io | | abl e
clusters argtgv1 t{nltarl]l ﬁocg%n Q?Hff‘raaegl ar.oynd fh el | mglsglrrt%rr ane and egntﬁ%%jl bri um due
to ion excREHY ‘?§ %‘EH%FFWEP i%%lﬂ’atefaﬁ‘f"éngl

surface  the struptyealr bedy of the wingradeeluting mateManVQS Smrplsnootlﬂy pH
tension  througlt Ghel well i vbrarane BhRIthe Pukd RraterD haGhigl rp@séedyﬂfé/ fd¥erse

([err]s) pheri c pressure) Exanple 7. 80. 6
18.1 osmosis %?%)@‘l 3. 2 1 Exanple. 7. 60 80. 4
18. 2 0.05 3. 2 2 Exanple 7. 62 80. 9
18. 5 Ipotiwr words, likegthe Jarge electric conductivity due to mineral ions,

it is estimated that water moves fast, small and stable clusters are mainly
configured around the céll membrane and equilibrium due to ion exchange
is realized at a shorther time span.

Table 1
item surface electric degree of osmotic
Sample pH tension conductivity polarization | pressure
{dyne/cm) (zs) {atmospheric
pressure)

Example 7. 60 80, 6 18.1 0.05 3. 2

L _
Exanmple 7. 60 80, 4 18, 2 0,05 3. 2

2
Example 7. 62 80, 9 18, 5 0.05 3. 2

3
comparative] 5. 71 81. 2 7. 5 0.10 2. 8
lexample *

* water having passed the reverse osmosis system

Analytic results of the water { Example 1 ) having passed through
the structural body of mineral eluting material according to the present

invention are listed in Table 2 according to the drinking water quality
standard. '



conparative 5. 71 8l1. 2 7. 5 0.10 2. 8
exanple * * water having passed the reverse osnbsis system Analytic results
of the water ( Exanple 1 ) having passed through the structural body of
mneral eluting material according to the present invention are listed in

Table 2 according to the drinking wate-quality standard. -13- Table 2
Unit: ppmtest item wat er gHialel by standard OUnittespmresult
chromaticity test item S water quality standard. | 2 t utebi déstjt
2 —1_odor .. kNG QGRS e ——
No taste evaporjatdhoemateativdue ' 5000 L2554 (nyl1)
hydr ogen ion yrrs 5-8~815 ' y3-—concgniration (JpH)
har dness( ngCaCdf dPFH§itY 300 2 24 NH err] - N
0.5 odor 0.076 NOJerr] - N No odor - 10
ND chl ori ne ioq(hl) 130, 2—423—+estdual
chl orine taste . 2 . _ No VEF%yanide lon(CNerr])
ND evaporation reSidhd e {1 On (Flggor [) 54
ND .
(mg/ 2 ) »
hydrogen ion 58~85 73
concentration (pH)
hardness(mgCaCOs) 300 24
NHs - N 05 0.076
NQOs - N 10 ND
chlorine ion(CI') 150 2.423
residual chlorine 0.2 ND
cyanide ion(CN") ND ND
fluorine ion (F7) 1 ND
sulfuric acid ion (SO&) 200 ND
arsenic (As) . - 00 - ND
cadmium (Cd) 0.01 ND
copper (Cu) 1 ND -
dnnmmnﬁvg@n«hﬁ) N - S § - ND
iron (79 3 | 0%
mercury (Hg) ND . ND
manganese (Mn) 03" ' " ND
lead (Pb) 0.05 ND
Zinc (Zn) 1 ND
KMnO4 consumption 10 08
amount
detergent (ABS) 05 ND
malathion T 0.25 ND -
parathion gl 0.06 ND
fenitrothion 0.04 _ ND
~ diazinon 002 ND




sul furic acid ion (SO err])

200

ND ar seni c (As)

0. 05 ND cadm um ( Cd) 0.01
ND copper (Cu) 1 ND
chromumVI)ion(Cr[err]) 0. 05 ND iron (Fe)
0.3 0.03 nercury (Hg) ND
ND nmanganese (M) 0.3 ND | ead (Pb)
0. 05 ND Zinc (Zn) -14- 1
ND KMnO4 consunpti oflable 2 {(continued)10 0.8 anount det ergent
(ABS) 0.5 ND _nmal at hi on
0. 25 phenol ND parai hion  0.005 0. OND
ND f eni t rlathi.on Q.04 ND diazinan
0.02 trihalomethane ND - 14- Tab0d 2 (continged) phed¥D
0. 005 - ND-t+--hat-orethap 01
ND bact er|i dacteria 100/ i 100/me ND B¥Dcol |
ND/ 50mi . NE—-catetu6a)
16. 312 ndgriesFein (M) ND/50me 0. ¥Ps
calcium (Ca) - 16.312
magnesium (Mg) - 0.625
potassium (K) - 1.148
sodium (Na) - 2.625
aluminum (Al 02 ND

ND : Not detected

As shown in Table 2, the water having passed through the structural

body of mineral eluting material is characterized by :

1. no detection of general bacteria, E. coli, detergents and organic materials;

2. very little amount detection or no detection at all of ammoniacal nitrogen

or nitric acid type nitrogen;

3. no detection of most heavy metals; and

4. mineral ions dissolved in an appropriate level.

As described above, there is an advantage in the water having passed

through the structural body of mineral eluting material using granite

according to the present invention, in that there is almost no change of pH

and an appropriate amount of minerals is dissolved therein, thereby providing

optimum drinking water.



pot assi um (K) 1.148 SQdium(JNa)_-- .
2.625 al um num (Al)

ND ND Not detected As shown in Table 2, the water haV|
the structural body of mineral elutingisaterial is chara
detection of I_gigneral bacteria, E. coli, detergents and or

2. very |i tWEHARHUGLABYER ISr or no det ection at all of anmmoni acal
nitrogen or n|tr|c acid type nitrogen; 3. no detection of nDst heavy

above, thark s er%@aﬁﬁﬁégd'fﬂgtﬁ%ﬂ%ﬂ@ﬁﬂn%p% Al bR Coghtipest o oo

structural \éﬁfy Eomti?) hg%akt%ﬁuaﬂ Igggﬂi%@‘@l ghr USL-DY KHASI tﬁl@%g]‘eal 86 rbemt he

present in ere Ts alnmost no change of pH and

appropri at %ﬁ% @fmng ft@h%'s%ale‘a desgebl ved therein, thereby pr ow di ng
opti mum drinking water. - 15 - 1. A
m neral eluting materi al corrprl SI ng crushed granite wherein the aver age
particle sizes of the crushed granite is 0.075-0.145mm sub ed in a
3- 10% gl uccke Tel umrmalrcﬁlutangummaénﬁs defined o (G hr W lrluﬂverage

adsorption t in, baked.at 380:;400 r 4 hours and cool ed at
room terrper%ﬁ“'g‘tcg ?Weaoaﬁﬁﬂﬁtc@é Pl & %%@% Oﬁ@@m neral eluting
material as defined in claiml or 2, wherein said granite conprises
Sigerr] and Al[err] err] in over 80% of total conposition thereof,

including G e dfinedd efitRS SiteAh! GRMARARA Sint BRAG! @ 3Rd2 hherginatsaldast
granite comprises SiO; and Al, O; in over 80% of total éomposition

thereof, including Ca, Mg, K, Na as essential components thereto and having
at least one component selected from the group of Fe, Ti, Mn and Zn as

trace elements.

4. The mineral eluting material as defined in claim 1, wherein said granite

particles are submerged in 8% glucose solution for 24 hours.

5. The mineral eluting material as defined in claim 1, wherein the baking
temperature is 400 T and bakingt time is 12 hours.

6. A method for maunfacturing mineral eluting material, the method

comprising the steps of :

crushing granite to sizes of 0.075-0.145mm;

submerging said crushed granite particles in 3~10% glucose solution

for sufficient period of time;

A



one conponent selected fromthe group of Fe, Ti, M and Zn &as trace ~ -
el ements. 3. The mineral eluting material as defined iThisShesd ik Been WL N

said granite particles are submerged in 8% glucose sol uti
4. The mneral eluting material as defined in claim 1 ﬂ&kl ng
tenperature is 400[err]C and baking time is 12 hours.

manuf acturing mneral eluting nmateri aI he net hod corrprl sing the steps of:
crushing granit Q sizes of 075- }@rx&s u said crushed granite
particles in 3~10%4%§ %&G?laﬁ uﬁzflb]ge‘"e% %83?% %t tine for the
full adsorption therein; bak| ng said part icles at 380~400[err]C for 12~24
hours; and cooling said particles at roomtenperature in a tightly seal ed

vessel. 6.  Thedliigheaidasaeictlisnat 6ol @hméatuw%ea 'ﬂlgﬁﬂwds&ﬂé@ Redsdranite

particles are 0.140-0.145nm i n average si zes. he et hod
according to claim5 or 6, wherein said granite corrprlses S|02 and Al[err]
derr] in over 80%of total conposition thereof including Ca, My, K, Na as
essential T Mnmtbt)dmcercbnarm hetaim b, awhereiw tsaish ogramites Bamitlesd
fromthe gatr Ltg@{ Ti,, Mh and Zn as trace el enents. 8. The met hod
accor di ng &8 &1 -&@Emmr%\quag%,syeﬁf anite particles are subnerged in 8%
gl ucose solution for 24 hours. 9. The met hod according to claimb5,

wherein the baking tenperature is 400[err]C and baking time is 12 hours.
10. A strgictHE dheth8dYaRbrdihR &lotlafthUs 0297, Rhefci!saf® BR4difd REmprises

SiO; and Al Os in over 80% of total composition thereof including Ca,
Mg, K, Na as essential components thereto and having at least one

component selected from the group of Fe, Ti, Mn and Zn as trace elements.

9. The method according to claim 6, wherein said granite particles are

submerged in 8% glucose solution for 24 hours.

10. The method according to claim 6, wherein the baking temperature is 400
T and baking time is 12 hours.

11. A structural body of mineral eluting material comprising:

a granular mineral eluting material having granite crushed to sizes of
0.075~0.145mn, submerged in 3~10% glucose solution for sufficient period of
time, baked at 380~400TC for 12~24 hours, and cooled at room temperature
in a tightly sealed vessel and

a silver activated charcoal of first grade, wherein said ~granular
mineral eluting material and said silver activated charcoal are piled up

alternately and respectively in 2~10 layers within a column.

R



a granular mneral eluting material having granite crushed to sizes of
0. 075~0. 145mm subnerged in 3~10% gl ucose sol uti on—fer—a—sufficient_ period
of time for the full adsorption therein, baked at err]C for 12~24

hours, and cooled at roomtenperature in a tightly s eplacghd a
silver activated charcoal of first grade, wherein sag ' ner al
eluting material and said silver activated charcoal '

alternately and respectively in 2~10 layers within a colum. 11. The body
according to claim 10, said granular mneral eluting material and said
silver activated charcoal are piled up;alternately and respectively in 4

LT DT L B TRAAB P SB
ayer 1 R Shiq Uil Aol BRI ot o SRR IRl 05

12, Vmereiﬂlajﬁ@ﬂsgb&itﬁiﬁtéaﬁdbﬁﬁﬂﬁ\ﬁﬁﬂ said granular granite |ayer and said
silver activated charcoal layer is 583:100.

13. The body according to claim 11 or 12, wherein ratio of specific surface
area and density of the granular granite layer is 48~56, and ratio of specific

surface area and density of the silver activated charcoal layer is
15~17.

14, The body according to claim 13, wherein weight ratio between said

granular granite layer and said silver activated charcoal layer is 583:100.
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