
1 0 SEP 2001 Specification  HIGH FUNCTIONAL WATER CONTAINING TITANIUM AND
METHOD AND APPARATUS FOR PRODUCING THE SAME 5 Field of the Invention This
invention relates to high-function water with molten titanium dissolved
therein  and a method and apparatus for manufacturing the same. The
invention also relates to health articles, medical articles or cosmetics
that employ  the aforementioned high-function water. 10 Background of the
Invention Compared to such metals as iron, copper or aluminum, titanium is
a relatively newly  discovered metallic material. The physical properties
of titanium--namely its low weight and  high strength, the latter of which
is exhibited even at high temperatures-have found use in  many fields. In
the industrial sector, titanium is used in jet engine in the aeronautics
and space 15 industry, and in the tubing and tube sheets in the heat
exchangers of nuclear and thermal power  generators in the energy industry.
Titanium. is also used in eyeglass frames, golf club heads and  other
articles of everyday life. The uses for titanium are expanding continually.
The use of titanium metal in everyday articles, health and medical articles
and  cosmetics is relatively well known. Examples include barber's scissors
with titanium film )20 coatings (Japanese Patent Application Laid-open No.
62-268584), the utilization of far-infrared  rays through molten titanium
metal (Japanese Patent Application Laid-open Nos. 61-59147, 1- 155803 and
3-112849), bedding (Japanese Patent Application Laid-open No. 8-322695),
cooking utensils (Japanese Patent Application Laid-open No. 9-140593), eye
masks (Japanese  Patent Application Laid-open No. 10-71168), health
maintenance devices (Japanese Patent 25 Application Laid-open Nos.
11-285541 and 11-285543), health bands (Registered Japanese  Utility Model
No. 3045835) and health slippers (Registered Japanese Utility Model No.
3061466). 



On the other hand, few techniques are known with regard to the use of
titanium metal in  the manufacture of functional water and the like. One
rare example is a drinking-water 30 production system (Japanese Patent
Application Laid-open No. 50-40779) that utilizes electro- osmosis with
titanium metal used in a negative electrode. I 1 0 SEP 2004 Disclosure of
the Invention While the prospects are very promising for the expanded use
of titanium in the fields of  physiologically activating materials, food
materials, medical articles or the like, the true value of this material
has not been fully determined. 5 This invention aims especially at
introducing the apparently infinite utility of titanium  to the fields of
physiologically activating materials and health/medical articles. The
purpose of this invention is to provide high-function water containing
molten  titanium in a dissolved state, where titanium metal is melted by
the combustion gas of hydrogen and oxygen in high-pressure water. 10
Another purpose of this invention is to employ high-function water offering
the high  physiologically activating function, as obtained in this
invention, in health articles, medical articles or cosmetics. Yet another
purpose of this invention is to provide an efficient method and apparatus
for the manufacture of high-function water containing molten titanium that
would contribute to  15 health and medical care for purposes of
physiological activation. In this invention, the water containing a little
molten titanium metal in a dissolved state  will hereinafter be referred to
as "titanium-dissolved water." The first characteristic of this invention
is high-function water in which molten titanium  is dissolved in water. 20
The second characteristic of this invention is health articles, medical
articles or  cosmetics whose main ingredient is the aforementioned
high-function water. 



The third characteristic of this invention is a method of manufacturing
high-function  water with molten titanium dissolved therein, by burning a
mixed gas of oxygen and hydrogen  in high-pressure water and melting
titanium metal in the resultant combustion gas. 25 The fourth
characteristic of this invention is an apparatus for manufacturing high-
function water with molten titanium dissolved therein, which is constituted
by a pressure- resistant vessel comprising a high-pressure water
containment tank, an injection nozzle for a  mixed gas of oxygen and
hydrogen, a titanium metal rod, an ignition apparatus and a  combustion
chamber. -30 The fifth characteristic of this invention is an apparatus for
manufacturing high- function water with molten titanium dissolved therein
as described under the fourth 1 0 SEP 2004 characteristic, wherein a
water-electrolysis apparatus is added for generating a mixed gas of  oxygen
and hydrogen. Titanium particulates or titanium oxide in a simple water
dispersion or mixture will  precipitate and separate out in a short period
of time. The most important characteristic of the 5 titanium-dissolved
water obtained in this invention is, that titanium, melted by combustion
heat,  does not precipitate or otherwise separate out but stays in a
dissolved state in the water over an  extended period of time. The
correlative reaction between the water molecules and molten  titanium in
the titanium-dissolved water of this invention has an unexpectedly
pronounced  effect of turning the water into high-function water. 10 The
high-function, titanium-dissolved water of this invention may be utilized
in health  articles such as a cream for increased motor function, medical
articles such as antibacterial  agents, and cosmetics such as UV blocking
creams. The titanium-dissolved water of this invention has the appropriate
usage at the present,  as shown in the foregoing, but should also
convincingly become a revolutionary 15 physiologically activating material
that would capably meet the demands of the recent trend.  toward more
health-conscious living. While the mechanism of water with molten titanium



dissolved therein for being an effective physiological activator is
unknown, the inventors of  this invention are now assiduously investigating
the chemical cause. Brief Description of the Drawings )20 FIG. 1 is a flow
chart for manufacturing the titanium-dissolved water of this invention.
FIG. 2 is a schematic drawing of an apparatus for manufacturing the
titanium-dissolved  water of this invention. FIG. 3 shows the result of
analysis of the titanium-dissolved water of this invention.  Descriptions
of the Symbols 25 2: Pressure-resistant vessel for manufacturing titanium
water  3: Electrolysis apparatus/raw-gas generating apparatus 5:
High-pressure water-containment tank  6: Combustion chamber 7:
Pressure-regulating valve  30 8: Titanium water outlet 9: High-pressure
water 3 1 0 SEP 2004 10: Titanium metal rod  11: Ignition apparatus 12:
Molten titanium metal  13: Supply cylinder 5 14: Mixed-gas injection nozzle
16: Hydrogen supply line 17: Oxygen supply line  18: Electrode 18':
Electrode 10 19: Partition plate  



20: Water Best Mode for Carrying Out the Invention The titanium-dissolved
water obtained in this invention is a new article that has not  previously
been manufactured. This invention also discloses a new method and apparatus
for  15 the manufacture of water containing molten titanium in a dissolved
state, where titanium is melted by the combustion heat of oxygen and
hydrogen, not by the generally used means of melting -metals by heat, are
discharge or laser irradiation. To elaborate, the inventors examined the
efficient and economical manufacture of  titanium-dissolved water and the
provision of titanium-dissolved water for purposes of 20 physiological
activati on. The examination resulted in a method of containing molten
titanium in a dissolved state by burning hydrogen and oxygen and then
heating a pure titanium metal rod inserted into the combustion atmosphere.
The method includes an innovation of burning  hydrogen and oxygen in
high-pressure water so as not to generate substances other than water and
titanium metal. 25 The manufacturing method under this invention requires
the control of the amounts of  hydrogen and oxygen to be burned, the
reaction pressure and the amount of titanium metal  supplied. The water
manufactured in the aforementioned manufacturing method also contains  some
amount of titanium-oxide particulate, in addition to the dissolved molten
titanium metal,  which would require a filtration system as necessary. 4 1
0 SEP 2004 An explanation, with reference to figures, follows on a method
of manufacturing the  titanium-dissolved water with titanium metal
dissolved in high-pressure water, as shown previously, as well as an
apparatus for-carrying out the same. FIG. I is a flow chart for
manufacturing the titanium-dissolved water of this invention.  5 FIG. 2
shows an apparatus for manufacturing the titanium-dissolved water of this
invention.  As shown in FIG. 2, an apparatus for manufacturing the
titanium-dissolved water of 



this invention is constituted by a pressure-resistant vessel 2 for
manufacturing water with  molten titanium dissolved therein, an
electrolysis apparatus/raw-gas generating apparatus 3 and  a filtration
system (not shown) for the titanium-dissolved water. 10, The basic design
of the pressure-resistant vessel 2 of this invention is an apparatus for
manufacturing titanium-dissolved water with titanium metal dissolved
therein, which is  comprised of a high-pressure water-containment tank 5,
an injection nozzle 14 for a mixed gas  of oxygen and hydrogen, a
combustion chamber 6, and a titanium metal rod 10. The water- electrolysis
apparatus 3 to supply hydrogen and oxygen as raw materials, and a
filtration 15 system for the produced titanium-dissolved water, are added
as adjuncts. The pressure-resistant vessel 2 of this invention is
constituted by the high-pressure  water-containment tank 5 made of metal,
preferably steel. The mixed gas of hydrogen and  oxygen, which is generated
by the electrolysis apparatus 3 and supplied through a hydrogen  supply
line 16 and an oxygen supply line 17, is injected under high pressure into
the ) 20 combustion chamber 6 in the high-pressure water-containment tank
5. The titanium metal rod  10 is gradually fed by a supply cylinder 13 into
the interior of the combustion chamber 6 in  keeping with the burned
amount. An ignition apparatus 11 ignites the mixed gas of hydrogen  and
oxygen, and molten titanium metal is discharged into high-pressure water 9.
The high- pressure water 9 containing the molten titanium is then taken
outside through an outlet 8 at the 25 bottom of the high-pressure
water-containment tank, and is in turn filtered through a filtration
system (not shown) as necessary. While the raw-gas generating apparatus 3
may be substituted by high-pressure cylinders  storing hydrogen and oxygen,
the electrolysis of water in this invention has the advantages of
supplying totally pure oxygen and hydrogen and facilitating the efficient
supply of these raw 30 gases as fuels. 5 1 0 SEP 2004 In an example of
generating hydrogen and oxygen as raw materials for the manufacture  



of water through the electrolysis of water 20 in the raw-gas generating
apparatus 3, 18 and 18'  are the cathode plate and anode plate,
respectively. As mentioned in the foregoing, hydrogen  and oxygen may well
be supplied directly from the respective storage cylinders thereof to the 5
high-pressure water-containment tank 5. Hydrogen and oxygen, generated by
electrolysis and supplied through the hydrogen  supply line 16 and the
oxygen supply line 17, are injected via a pump into the combustion  chamber
6 through the nozzle 14 for complete combustion, whereupon the complete
combustion of extremely hot water vapor gas takes place. The pure titanium
metal rod 10 is 10 inserted into the combustion gas for-heating and
combustion. The titanium metal rod is inserted  by the cylinder 13 by a
fixed amount as required by the amount of combustion. The mixing  ratio of
hydrogen and oxygen for combustion must be strictly maintained at 2:1. The
internal  pressure of the high-pressure water-containment tank must also be
controlled through installation of a pressure-regulating valve 7. 15 As
molten titanium metal 12, heated to a high temperature and burned in the
combustion chamber 6, is discharged from the combustion chamber 6 into the
high-pressure  water 9, part of the titanium is assumed to form a
crystalline structure. The creation of molten titanium in such a state in
water leaves highly hydrophobic  molten titanium in a stably dissolved
state in the water, which will not precipitate even if a  20 flocculating
agent is added. With the manufacturing method of this invention, an example
of recommended  conditions for the manufacture of titanium-dissolved water
on a one-ton scale would be a  mixed gas pressure of approximately 3.5
atmospheres and mixed-gas injection rate of  approximately four to six
liters per second into the high-pressure water-containment tank, 25 where
the water is under a pressure of approximately 1.5 to 2.5 atmospheres.
Excessive gas  pressure may risk damaging the structure of the apparatus.
On the other hand, insufficient  pressure will lower the molten titanium`
production as the gas is allowed to escape out of the  combustion chamber
and cause the heated, molten titanium metal to disperse, wrapped in  



bubbles, to the surface of the water. 30 To operate the apparatus, inject
hydrogen and oxygen under high pressure via a pump  into the high-pressure
water-containment tank 5 through the nozzle 14. Ignite the gas by means 6 1
0 SEP 2004 of the ignition apparatus I 1 to set up the combustion of
extremely hot water-vapor gas. Insert  the pure titanium metal rod 10 into
the combustion gas and bum it. It is essential to burn hydrogen and oxygen
in water so as not to generate substances  other than water and molten
titanium metal in the apparatus. Hydrogen and oxygen must be 5 burned in
water under high pressure to prevent the introduction of impurities.
Furthermore, the  titanium metal rod must be inserted in an area where the
mixed gas would be burnt completely  and converted into extremely hot
water-vapor gas. .Another characteristic of this invention is to
appropriately refine the titanium-dissolved  water with molten titanium
dissolved therein, as manufactured in the foregoing, and use it as a 10 raw
material for health articles, cosmetics, foodstuffs, drugs, quasi-drugs and
the like. The  water produced contains some amount of titanium-oxide
particulate and therefore requires  filtration and refinement as necessary.
The preferred method of filtration is the use of the filtration system
explained below,  instead of ion exchange or reverse-osmotic membrane, to
prevent the unnecessary elimination  15 of the produced molten titanium and
allow the production of water suitable for applications. That is, the use
of a hollow-fiber membrane as a filter is preferable, and it is desirable
with  respect to the characteristics of the titanium-dissolved water and to
the filter life if the high- pressure water discharged from the
high-pressure water-containment tank is passed through  sequential filters.
The foregoing method enables the manufacture of drinking water that meets )
20 the food sanitation, cosmetics and drug standards. When the inventors
studied the content of the titanium-dissolved water obtained in this
invention, it was confirmed that an extreme trace amount of molten titanium
is contained in the  



high-pressure water. The result of an analysis of the titanium-dissolved
water obtained in this invention is 25 shown in FIG. 3. The following is a
specific explanation of an embodiment of this invention using an  example.
However, the invention is not limited to the example provided. [Embodiment]
FIG. 2 shows a representative embodiment of an apparatus under this
invention for 30 manufacturing titanium-dissolved water with titanium metal
dissolved therein, where titanium  metal is melted by water molecules under
water. The apparatus comprises a high-pressure 1 0 SEP 2084
water-containment tank 5, an injection nozzle for a mixed gas of oxygen and
hydrogen 14 and  a titanium metal rod 10. The high-pressure water
containment tank 5 is a pressure-resistant tank, made of metal,  that can
withstand extremely high pressure, and wherein a mixed gas of hydrogen and
oxygen,  5 supplied through a hydrogen supply line 16 and an oxygen supply
line 17, is injected through the injection nozzle 14 into a combustion
chamber 6, and the titanium metal rod 10 *is fed into  the combustion
chamber by a cylinder 13. The internal pressure of the high-pressure water-
containment tank 5 must be controlled by a pressure-regulating valve 7. An
ignition apparatus  11 ignites a mixed gas, and molten titanium 12 is
discharged into high-pressure water. The 10 titanium-dissolved water with
titanium metal dissolved therein is taken outside through an  outlet 8. To
operate the apparatus, as mentioned in the foregoing, supply hydrogen and
oxygen  into the high pressure water-containment tank 5 under high pressure
and inject the mixed gas  through the nozzle 14. Ignite the mixed gas by
means of the ignition apparatus 11 to burn the 15 gas completely in order
to set up the complete combustion of extremely hot water-vapor gas.  Insert
the pure titanium metal rod 10 into the- combustion gas and burn it. It is
assumed that  when the molten titanium 12, heated to a high temperature in
the nozzle, is discharged into the  



high-pressure water, part of the titanium metal forms a crystalline
structure, and that the  titanium atoms realign themselves to form a near
sphere, thereby achieving a stable state in 20 terms of energy. The
titanium-dissolved water thus produced has molten titanium dissolved in the
water  without the aid of an activator. The produced titanium-dissolved
water is discharged from the  outlet and sent to a filtering system as
necessary. The filtering system sequentially comprises  50-, 25-, 3-, 0.5-
and 0.1-micron filters to ultimately yield titanium-dissolved water
containing  25 an extreme trace amount of molten titanium metal. Embodying
Conditions (example) Manufacturing tank internal pressure: 2 atmospheres
Mixed gas: 5 liters/sec. (3.5 atmospheres) Titanium metal supply amount:
0.5 kg/2 hours  30 Produced titanium-dissolved water: 1,000 kg 8 1 0 SEP
2004 4 3) The foregoing conditions yielded titanium-dissolved water with
titanium metal  dissolved therein. The produced titanium-dissolved water is
filtered (sequentially through a 50-, 25-, 3-,  0.5 and 0.1-micron
hollow-fiber membranes) as necessary. 5 Test of the Use of Hi -Function
Water The titanium-dissolved water, which is water with titanium dissolved
therein, was  topically applied or sprayed on a group of ten male and
female monitors to test for the effect  and efficacy of the water on the
promotion of health and its physiologically activating  capabilities. 10
Testing Conditions and Monitoring Results 1. Total number of monitors: 10
men and women (in non-regular trial usage)  



2. Examples of efficacy The body felt light: 5 persons  Tiredness was
reduced: 8 persons 15 Recovery from tiredness was fast: 7 persons  Cold
symptoms improved significantly: I person Motor ability improved (bending
forward, broad jump, etc.): 6 persons  The skin became smooth: 7 persons
Stiff shoulders improved significantly: 7 persons  20 Recovered from tired
eyes: 3 persons Wounds healed quickly: 1 person  Evaluation of Test Results
The frequent occurrence of recoveries from tiredness, improved motor
function,  recoveries from stiff shoulders, smoother skin and the like
among the monitors that had  25 topically applied or sprayed the
titanium-dissolved water on their bodies revealed that the
titanium-dissolved water of this invention exhibits a pronounced effect as
a raw material for health articles, medical articles or cosmetics.
Industrial Applicability This invention provides a new titanium-dissolved
water and a method and apparatus for  30 manufacturing the same, which
enables the efficient manufacture of water containing molten  titanium in a
dissolved state and having a physiologically activating function. The
monitoring 1 0 SEP 2004 tests revealed that the titanium-dissolved water
obtained is capable of being utilized in health  articles, medical articles
and cosmetics. Additionally, the results of a drinking test especially
promise a potentially pronounced effect as health water. 10 10 SEP 2004
What is claimed is: 



1. High-function water in which molten titanium is dissolved in water. 2.
Health articles, medical articles or cosmetics whose main ingredient is the
high 5 - function water as described in Claim 1. 3. A method of
manufacturing high-function water with molten titanium dissolved  therein,
by burning a mixed gas of oxygen and hydrogen in high-pressure water and
melting  titanium metal in the resultant combustion gas. 4. An apparatus
for manufacturing high-function water with molten titanium 16 dissolved
therein, comprising a high-pressure water-containment tank, an injection
nozzle for a  mixed gas of oxygen and hydrogen, a titanium metal rod, an
ignition apparatus and a  combustion chamber. , 5. An apparatus for
manufacturing high-function water as described in Claim 4,  wherein a
water-electrolysis apparatus is added for generating a mixed gas of oxygen
and  15 . hydrogen. it  Abstract   This invention provides a method and
apparatus for manufacturing titanium-dissolved  water with molten titanium
dissolved therein, the molten titanium being titanium metal melted  by the
combustion gas resulting from the combustion of a mixed gas of oxygen and
hydrogen in high-pressure water, as well as the resultant
titanium-dissolved water and health articles,  medical articles and
cosmetics utilizing the physiologically activating effect of the high-
function water containing titanium.   


