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artiscl qslelﬁfof@{% ay life. The uses for titanium are expanding continually.

The “use~of —titanrummetal in everyday articles, health and nedical articles

and cosmet i Tisis inventidradelated ty high-funktienwateEXatithéiten titghidHEdiBRINRRIthéreCi SSOT S
wth titani urrthfi | m 20 coatings ( Pa.nese Pat ent Application Laid-open No.
14
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3-112849), beddi ng (Japanese Patent I on open ),
cooki ngheaforeméngionddipighdunctivat veater. Appl i cati on Lai d-open No. 9-140593), eye

maﬁhs (wapanes at ent plication Laid-open No. 10-71168), health
mai te%@&@iﬁé@%ﬁ%@gese Patent 25 Application Laid-open Nos.
11- 285541 arGorkdard@RbehEh mehiahi ohWper TR aHC dadRRNESRlartvhiy ety Vode!
No. 3045835) and health slippers (Registered Japanese Utility el .
3061468liscovered metallic material. The physical properties of titanium—mnamely 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.
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On the other hand, few techniques are known with regard to the use of
tiganiumnetal in the manufacture of functional water and the |ike. One

‘rgre exanple is a drinki ng:'W)ater 30 production system/{Japanese Patent

plication Laid-open No. 50-40779) that utilizes electro- osmosis wth
titaniummetal used in a negative electrode. 1 Disclosure of the Invention
Wil e the prospects are very promsing for the expanded use of titaniumin
the fields of physiologically activating materials, food materials,
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hi gh- f uncafteleswaicesmetithe third characteristic of this invention is a nethod

of manufacturi hi gh-function - water with nolten titanium dissol ved
therein, by burq%m&f’ TRuRAse 94 thip mventjereis te prpvideanoefaient method and apparatus

for the manufacture of high-function water containing molten titanium that would contribute to

15 health and medical care for purpbses of physiological activation.

In this invention, the water containing a little molten titanium metal in a dissolved state
will hereinafier 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 fherein, 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



in high-pressure water and nelting titaniumnetal in the resultant
conbustion gas. 25 The fourth characteristic of this invention is an
~apparatus for manufacturing high- function water with nolten titanium
.di ssol ved therein, which is constituted by a pressure-"riesistant vessel
conprising a high-pressure water-contai nnent tank, an injection nozzle for
a mxed-gas of oxygen and hydrogen, a titaniumnetal rod, an ignition
apparatus and a conbustion chanber. 30 The fifth characteristic of this
invention is an apparatus for manufacturing high- function water with
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i nvent i ARG eﬂfapfqni'ééfs?lﬁe‘ilng@?ef H? myvention hag ap upexpectedbaproneincedicr eased
mot or  f Rk bPRirniAE HeShtePintd SFusd ntibacterial agents, and
cosnetics suchnggguv b S%Fdngkgreangh‘%%@t i tani um di ssol ved water of this

i nviént i on haFhe high<pmatiops limhmmidmsgeived whleeopthésianéntionanaysbowlided it health
foregoin but .shoul d al.sqQ convi.ncin becone.a revol utionary_ 15 .

physi ol %ﬁF‘ééF‘i‘%‘? a3 @& qreAm fofgnerssssd P&qm’?‘%ﬁ?ﬂ%m 1 !aﬁ%‘ﬁﬁ? spgheas Q“ﬁba‘a‘é‘?ﬁnds of
the recgidhts! RN ebsmieB¥Pdh MBIV BRBkIBcpRRCi ous |iving. Wile the mechani sm
of water with nolten titanium dissolved therein for being an effective
physi ol ogi caFhetanipym-dissolvedwkigbofthis inveritiondas thesappfopriaty uwsageatethe preserty e

now ass ;¥ 4l | gai | e,chem cal se. Brief scription of the
Dr awi ng%%%gwﬁlléﬂe%%?%gie{%r f"(lgtvr%/g 8}5.@&‘5%°8Pvmm§ygﬁﬁ°am°ﬁgfe¥?}89$‘?¥§ni um di ssol ved
watlér ofhystolsgicallyesstivating 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



FIG 2 is a schematic drawi ng of an apparatus for manufacturing the
titaniumdi ssolved water of this invention. FIG 3 shows the result of
‘anal ysis of the titani umdissolved water of this invention. Descriptions
.of the Synbols 25 2: Pressure-resistant vessel for manufjacturing titanium
water 3: Electrolysis apparatus/raw gas generating apparatus 5:

Hi gh-pressure water-contai nnent tank 6: Conbustion chanber 7:
Pressure-regul ating. valve 30 8: Titaniumwater outlet 9: High-pressure
water 3 10: Titaniummetal rod 11: Ignition apparatus 12: Mlten titanium
metal 13: Su@pliantuth nietdrod® 14: M xed-gas injection nozzle 16: Hydrogen
supply line 17: Oxygen supply l'ine 18: Electrode 18 : Electrode 10 19:
Partition pl hl:dgnpign apparafisBest Mbde for Carrying Qut the Invention The

titani umdi S??'Mgﬁeﬂ\@t%ﬁfmlpme ined in this invention is a new article that
' y bee

has not previous n manufactured. This invention also discloses a new
met hod and ap@aupplyscylliader 15 t he nmanufacture of water containing nolten
titaniumin g (ﬂgssal ved ,state, ere titaniumis nelted by the conbustion
heat® of oxygth MRGdrEr8INdeRen 1e8Eleny ( he general |y used neans of

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, arc discharge or laser irradiation.

To elaborate, the inventors examined the efficient and economical rﬁanufacture of
titanium-dissolved water and the provision of titanium-dissolved water for purposes of

20  physiological activation. 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 s0 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.



melting nmetals by heat, arc discharge or laser irradiation. To el aborate,
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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.



15 system for the produced titani umdissolved water, are added as adjuncts.
The pressure-resistant vessel 2 of this invention is constituted by the

“hi gh-pressure ' water-contai nnent tank 5 made of netal, preferably steel

- The m xed gas of hydrogen and oxygen, which is generatqd by the

el ectrol ysis apparatus 3 and supplied through a hydrogen supply line 16
and an oxygen supply line 17, is injected under high pressure into the 20
conmbusti on chanber 6 .in the high-pressure water-containment tank 5. The
titaniumnetal rod 10 is gradually fed by a supply cylinder 13 into the
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wher eupon the”conpl ete °“Conbustion of extrenely hot water-vapor gas te
- pl ace. nlﬁésummfethggi@mrawmwaﬂer-cmuammmstanbrriuustsaisa belcomtodled kierosginbust i on
gas for. nd_conbust The titaniumnetal rod is inserted by the

| cyli ndelp?t%@&tg}p(gaafRrg%sareéwgﬂhﬁgggalygaui red by the anmount of conbustion. The

m xisng 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



rati o of hydrogen and oxygen for conbustion nust be strictly maintained at
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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  shownin 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



Anot her characteristic of this invention is to appropriately refine the
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wat er suitable for aé)ﬁl ications. That is, the use of a holl owfiber

nenbran@tlé?émgl_lfl?ﬂtﬁléf’ Q preferable, and it is desirable with respect to
the charact efrhg high rggsﬁmatEf-EﬁﬁﬁiHm i éﬁﬁr) g%&?ﬁﬁﬁiﬁg-r@s@&m{tgﬁg%&héh renretall,I fe

I f the high- pressure water disc argeed gh-"pres

wat er - cthat ednrwighetandenxitreine]yphigh peestire panghwhereiguanixied Igaé of hyRlrsgenTdhd ox9g&goi Ny
nmet hod enahl th nufacture of drjnking water that neets 20 the tood
sanit at ?‘%Pr?,le‘iﬁ“g%@ gﬁy‘ﬁﬂ%ﬂ’oﬁuaglyslf n'oxygen syply Hoe hi.ds injeptestheanghne
cont ent {4fi ' ' | ' st i | t. Ol J 1 Wwas
confirmed ?Jﬁgt?ﬁaﬂ#\&zg% 1% %?ﬁ{gye&gﬁigﬁ%tﬁﬁ%?tgﬁo%@g% tltl g‘%ﬁlﬁﬁtﬂ IISM?@ nl% gélarfg{ in
the hi tk-combustionechamber by Flaglindes 018t Thef intennad padsgmieof dife lilgk-pressure water-

titani um.di.ssol ve ter,obtained.in this invention is_ 25 show in FIG 3.
The 1 ol {ohRepe sk ¥ 3R bf EorRleRiod i nsrbstre H BHRS HRNE Ac ABIEUNPR APRHA | on
using anl igakad@heixed WEMRT mok&iftitatiiaD]d RiidchaftRl ihtb Hidte *1?1{80' e
provi ded. %ilgnb_odi ment | FI_%O_ 2 shows a .re[;reasureé%t attib\%él‘gﬁﬁ?%ﬁlf%maﬁ%eﬁo an
appdt at beniymidissqlpeds whtey withitisaninmmaal dissolfeddhereinrg takieh aniside thiongbhw ed

wat er witfiegitani um netal dissolved therein, where titanium metal is

mel ted by wat er nol ecul es under water. The apparatus conprises a

hi gh- pr essur o opérate-the appmiratu®; Ak nieatiknéd indhe fotb@Sihg, QApRIY AL R andofgefd gas
of oxygen and.hydrogen 14 and ,a titanium nmetal rod If)LO. Zﬁ"he gh| gh- pressure
wat er - cB¥R &’FMPTCF%?WBWWOW‘WE tank Srusies high presawie andunjectdhe mixedlgas t hat
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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 hecessary. 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



5 supplied through a hydrogen supply line 16 and an oxygen supply line 17,
is injected through the injection nozzle 14 into a conbusti on chanber 6,
~and the titaniumnetal rod 10 is fed into the conbustion chanber by a
-cylinder 13. The internal pressure of the high-pressure water- containment
tank 5 nmust be controlled by a pressure-regulating valve 7. An ignition
apparatus 11 ignites a mxed gas, and nolten titanium 12 is di scharged
into high-pressure water. The 10 titani umdi ssolved water with titanium
nmetal di ssolved therein is taken outside through an outlet 8. To operate
t he appar at uShe &sregding comitonsyiélhed firhReniRsblveiwiley withdit A6 Mg oxygen
into the hlgh essure water-contai nnent tank 5 under high pressure and

i nj ect diseolngds é&?ﬁ&&s t hrough the nozzle 14. Ignite the nmi xed gas by neans

of the ignitip - nthe t 0 set
up the conpl e &P con‘gé&%nglﬁlﬁ%fhsgm? %Frlsﬁéér%‘@@enﬁﬂ@&ﬁé@ ﬁ'gg g't’ he
pure ti 03nindrd. Fatieron hollowibepirenibihesPasieséssary. gas and burn it. s

assu d t hat vvhen the m)lten titanium 12, heated to a high terrperature in
t he °f e Useofiflighdunctiogn,Wates gh-pressure water, part of the

tltanlumrret an the i t.ani um at ons
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in 20 t@pisllyhpslivel @ysprafed oh |at@nsupwsﬁteh A anddemaleatonitods topleGAUERE chRst
solved in the wa wi thout the aid of an activator.

nol ten ti ium

The pr o@lft%ﬁcﬁyt‘&ﬁﬁﬁww ey 6‘}%8“\?/59%Pfh%althla§é k& prdologisally Refivagng| et and
sent t Ocapabilitie€r i Ng system as necessary. The filtering system sequentially
corrprlses 50- _2_5-, 3-, 05 and 0.1-mcron filters to ultimately yield
titkhi S ‘ gand] ag Riesidts 25 an extrerre trace amount of nolten

tit ‘ dyi ditior facturing tank internal
plr egg :Jnggélﬁ%seﬁﬂg'rnégﬂgrmcﬁgﬁlleﬁlgggwggl oy E‘r gl %ugqg:‘ﬁ)gpher esl)
Ti t ani uzn]mahqﬂemﬁégcgnount 0.5 kg/ 2 hours 30 Pr oduced

titaniumdi ssol ved water: 1,000 kg 8 The foregoing conditions yielded
titani um di s5bt bedy felitight:\§inensans t ani um net al

Tiredness was reduced: 8 persons

15 Recovery from tiredness was fast: 7 persons
Cold symptoms improved significantly: 1 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



di ssolved therein. The produced titaniumdissolved water is filtered
(sequentially through a 50-, 25-, 3-, 0. 5and 0. 1 -mcron hollowfiber
‘menbranes) ras necessary. 5 Test of the Use of Hi gh-Function Water The
.titani umdissolved water, whjch is water with titaniunidissolved therein,

- was topically applied or sprayed on a group of ten nmale and fenale
monitors-to test for the effect and efficacy of the water on the pronotion
of health and its physiologically activating capabilities. 10 Testing
Condi tions and Monitoring Results 1. Total nunber of nonitors: 10 nen and
~wonen ( testsroveateddghatahe titanaim-disagjedd water Bitainel éscaphblefdf beingyutilined tndsbalth el t

{1 Fodne BRIl TRl ACOAe Drans HREVR GTURRS 1earorgaly
person bwngseagbdehﬁmyﬁfeﬁ&ﬂﬁédéﬂ@d@%ﬂganfh%%f d, broad junp, etc.): 6

persons The skin becane snooth: 7 persons Stlff shoul ders i nproved
significantly: 7 persons 20 Recovered fromtired eyes: 3 persons Wunds
heal ed quickly: | person Evaluation of Test Results The frequent
occurrence of recoveries fromtiredness, inproved notor function,
recoveries fromstiff shoul ders, snoother skin and the |ike anong the
nonitors that had 25 topically applied or sprayed the titani umdissol ved
water on their bodies revealed that the titaniumdi ssolved water of this
i nvention exhibits a pronounced effect as a raw material for health
articles, nedical articles or cosnetics. Industrial &plicability This

i nvention provides a new titaniumdi ssolved water and a net hod and
apparatus for

10



30 manufacturing the same, which enables the efficient manufacture of water._
containing molten titaniumin a dissolved state and having a

‘physi ol ogical |y activating function. The nonitoring 9 tests reveal ed that
-the titani umdissol ved water; obtained is capable of being utilized in
health articles, medical articles and cosnetics. Additionally, the results
of a drinking test especially promse a potentially pronounced effect as
health water. 10 What is claimed is: 1. High-function water in which nolten
titaniumis dissolved in water. 2. Health articles, nedical articles or
cosneti cs whose main ingredi ent | Whatie chiigbd isS function water as descri bed
in daiml. 3. A nethod of manufacturing high-function water with nolten
titanium di ssolved therein, by burning a m xed gas of oxygen and hydrogen
i n high-presgure [ i B r t ant
combusti on ggs m%nﬁgggg?gt%tegh?gmchaﬁﬁgnﬁtun na}L ﬁlsg%lgl ulrrllc‘ﬁtglln water wth
nol ten titan2um 1Heall|tlsmulclee,dnedlmlm'umlemmpsmem«sgwlmshhgiiln jgeshettt és the high-

i nme ection nozzle for a mxed gas of oxygen and
hyd(rascr)geﬁmc °IlYVf‘€?ﬁP§J P%Cfmr@'a in ignition apparatus and a conbustion
chanber. 5. #An appahahbé ofﬁfanaﬁa%ﬂg %Lﬁacﬁuma&mﬁhwgmg&puﬁ%gsma' bed

in Caim4, wherein a water-electrolysis apparatus Is a or generating
a m xedthg@;t,n & boxyige a mined gassoftoxygeyaml, hytitogen in high-pressure water and melting

titanium metal in the resultant combustion gas.
4. An apparatus for manufacturing high-function water with molten titanium
10  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.
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