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| SPECIFICATION
TITLE OF THE INVENTION
REACTOR FOR GENERATION OF MOISTURE
FIELD OF THE INVENTION
The present invention relates to an improvement of
a reactor for generation of moisture intended éhiefl'y for use
in semi~conductor manufacturing facilities.
" BACKGROUND OF THE INVENTION
In the silicon oxidé film coating step by moisture.
oxidation process in the semi-conductor production, for example,
super high-purity water vapor isrequired at the rate of some
1,000 cubic centimeters/minute (sccm).
| Ea.rle.!er, the inventors developed a reactor for

generation of moisture which was suitable for such a purpose,

‘the construction of which is shown in Fig. 13. It should be
‘understood that thisreactor will be referred to as prior art

_reactor_throughout the present specification.

As shown in Fig. 13, the prior art reactor includes
a reactor shell 21 comprising bottomed cylindrical first and
second reactor structural components 22 and 23 put together, the

first reactor structural component 22 provided with a gas feed

' passage 24a on the outside surface thereof and an inlet reflector

" unit 29a on the inside surface thereof, and the second

reactor structural component 23 provided with a moisture gas

25 -

outlet passage 25a on the outside surface thereof and an outlet

reflector unit 29b on the inside surface thereof, with a
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diffusion filter 30 provided on the borderline between the two
reactor structural components 22 and 23 and with a platinum
coated catalyst layer provided over the inside surface of the
second reactor structural component 23.

In the prior art reactor, the material gas or mixed
gas of hydrogen and oxygen led into the reactor shell through
the gas feed passage 24a is diffused by agas diffusion means
comprising the inlet reflector 29a, the diffusion filter 30 and
the outlet reflector 29b and brought into contact with the
platinum coated catalyst layer 32. Coming in contact with the
platinum coated catalyst layer 32, oxygen and hydrogen are
enhanced inreactivity by the catal_ytic action of platinum and
turned into what is called the radicalized state. The
radicalized hydrogen and oxygen instantaneously react at _a'
temperature much lower than the ignition temperature of the
hydrogen—mixed gas under formation of water without undergoing
combustion at a high temperature.

Fig. 14 shows the change with time in moisture—
producing reactivity found in an experiment with the prior art
reactor operated under the following conditions: moisture
production, 1,000 sccm; and reactor temperature (temperature
inside the reactor shell 21), about 400°C. The volume of the
space provided with the platinum'_._cgﬂ.‘ed catalyst layer 32
(volume inside the second reactor structural component) was
about 490 cc. As is evident from Fig. 14, the prior art reactor

can produce moisture gas at a moisture-producing reactivity
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efficiency of some 98. 5 to 99. 9 percent not only where the mixing
ratio of the material gas between oxygen and hydrogen is
optimized (with no excess of either of the two material
constituent gases) but also where the mixed gas contains more
oxygen or hydrogen than the other. |

Thus, the prior art reactor can produce more than
1, 000 sccm of moisture gas (high—-purity water vapor or mixture
of high-purity water vapor and oxygen) wi_th ahigh degree of
reactivity and responsiveness and is suitable for use in the
semi—conductor manufacturing technological field. The reactor
also allows sizereduction of +the moisture—producing
facilities.

However, it has been found that the prior art reactor
still leaves something to be improved. That is, the prior art |
can not raise the moisture—prodycing reactivity efficiency over
99. 0 percent when the temperatllre of the reactor shell 21 is less
than some 400°C with the moisture production not lower than
1,000 sccm. And it is feared that some one percent of unreacted
oxygen or hydrogen will be mixed in the moisture produced.

That makes it difficult for the reactor to reliably turn out
pure water without hydrogen or oxygen mixed or a mixture of pure
water and oxygen without hydrogen mixed.

Meanwhile, there are two probable causes of
unreacted hydrogen or oxygen reaching the moisture gasoutlet
passage 25a in the prior art reactor: (a) Oxygen or hydrogen

flows direct into the moisture gas outlet passage 25a without
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The invention relates to a triggering nmethod for the pixels of a liquid
crystal sell of the DHF type (DHF-LCD). DHF-LCDs are descri bed
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coming in contact with the platinum coated catalyst layer
32. (b) Hydrogen or oxygen is radicalized but proceeds unreacted
with oxygen or hydrogen straight to the moisture gas outlet
passage 2ba where the radicalized hydrogen oroxygen is
5 unradicalized back to the original state. Of the two probable
causes, it was thought that the first one was overwhelmingly
greater according to various experiments conducted by the
inventors and their experiences. So, the inventors carried out
a moisture—producing experiment to study the moisture-
10 generatingreactivity efficiency using the prior art reactor
with the outlet reflector unit 29b removed. As shown in Fig.
15, the moisture-producing reactivity efficiency stood at about
91 percent when the temperature of the reactor shell 21 was 400°C
with the moisture production at 500 sccm with the mixed material |
15 gas with an optimized mixing ratio. While the test results were
not obtained under exactly the same conditions for those éhown
in Fig. 14 because the moisture production was different, it is
noted that the moisture—producing reactivity efficiency is some
7 percent lower than that shown in Fig. 14. This difference
20 indicates that, without the reflector unit 29b on the outlet side,
a substantial amount of oxygen or hydrogen arrives unradicalized
at the moisture gas outlet passage 25a and that an improvement
of the reflector unit 29b on the outlef reflector unit 29b could
increase the moisture- producing reactivity efficiency. Also,
25 as Fig. 15 suggests, if the reflector unit 29b is absent on

the outlet side, the moisture—producing reactivity



I n European Patent EP 0 309 774 Bl. Liquid crystal cells of the DEF
type cantbe operated in two different nodes. In the asymetrical node the
cell, is disposed between

efficiency goes down as the percentage of hydrogen in the
material gas increases. When the temperature of the reactor
shell is 400°C with the moisture production at 500 sccm, for
example, the moisture-producing reactivity efficiency is some

5 86 percent with the material gas with the hydrogen content being
100 percent larger than the balanced level and some 97 percent
with tﬁe material gas with the oxygen content being 100 percent
larger. The difference inefficiency between the two mixing
ratios is some 11 percent.

10 That is, it is surmised that oxygeri diffuseswith
relative ease and less moves straight while hydrogen is rather
difficult to diffuse and tends to flow linearly inside the
reactor shell 21 of the construction as shown in Fig. 13. With
hydrogen-rich material gas, therefore, it is considered that the |

15 tendency for hydrogen to flow linearly is so strong that oxygen
follows hydrogen and reaches the moisture gas outlet passage 25a
unradicalized in a greater amount.

Based on that theory, the inventors concluded that
if the outlet reflector unit 29b in the reactor shell 21 was so

20 improved as to enhance the diffusion of especially hydrogen,
still a higher yield than the moisture producing reactivity
efficiency or reaction rate of some 98 to 99 percent shown in
Fig. 14 could be achieved not only with oxygen—rich material gas
but alsowith hydrogen—-rich material gas.

25 The present invention was built on that theory.



crossed pol arisers such that the transmssion is at a mninumfor a
certain,»~e.g. negative, voltage -Uerr] and at a maximumfor +Uerr]. In

t he isyrrm%_tri cal node the cell is disposed such that the transm ssion for 0
V applied voltage is at a mninmum and increases for positive and

SUMMARY OF THE INVENTION

It is an object of the present to provide areactor
for generation of moisture which can further raise the reaction
rate of hydrogen and oxygen in the reaction shell of the same
5 construction as that of the prior art reactor without causing
the temperature to rise in the reactor shell that can achieve
a reaction rate of more than 99 percent under the conditions that
the temperature of the reactor shell is less than some 400°C with

the moisture. production at more than 1,000 sccm.

10 The obje.ct of the present invention is attained by
providing either of the following two types of reactor for
generation of moisture. The first type reactor for generation
of moisture comprises: a reactor shell formedwith a first
reactor structural component and a second reactor structural |

15 component united to define a sealed interior space; a material
gas feed port provided in the first reactor structural component
to feed the material gas into the interior space; a moisture gas
outlet port provided in the second reactor structural component
to lead out the product water out of the interior space; an inlet

20 reflector unit provided in the interior space, theunit placed
over the material gas feed port and comprisinga cylindrical
casing mounted on the first reactor structural component, side
openings formed in the casing and a reflector closing the end
opening of the casing; anoutlet . reflector-diffuser unit

25 provided in the interior space over the moisture gas outlet port

and comprising acylindrical casing mounted on the second
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reactor structural component, side openings formed in the

casing and a reflector closing the end opening of the casing,
a diffusion filter on the outlet side provided inside the casing
and a platinum coated catalyst layer formed on theoutlet
diffusion filter; a diffusion filter partitioning the interior

space into a first chamber with the inlet reactor unit provided

therein and a second chamber with the outlet reflector—diffuser .

unit provided therein; and aplatinum coated catalyst layer
formed on the inside surface of the reactor shell over the area
facing the second chamber. It is desired that the diffusion
filter has through pores not larger than 200 microns and the

diffusion filter on the outlet side has through pores not smaller

than 50 microns. It is also desired that the platinum coated

catalyst layer is of the double layer construction having a
barrier coat made of nitride with aplatinum coat formed on the
surface. |

In the first type reactor for generation of moisture,
the material mixed gas of hydrogen and oxygen fed into the first
chamber from the .material gas feed port is diffused by the
reflector unit on the inlet side and further diffused while
passing through the diffusion filter before entering the second
chamber. In the second chamber, most of hydrogen and oxygen are
radicalized upon crashing against or coming in contact with the
platinum coated catalyst layer. The instant that they are
radicalized, hydrogen and oxygen almost all react to form water.

Part of hydrogen and oxygen may move straight toward and crash

in



node. Against this there is the risk that, in the event of the triggering
not beiny free froma DC voltage, electrochenical processes are initiated
or pol arisation charges are generated in the orientation |ayers of the
liquid crystal cell. Both effects may |l ead to phantominages. In the

against the reflector of the reflector—-diffuser unit on the
outlet side and diffuse again. That substantially reduces the
amount of hydrogen and oxygen which arrive at the diffusion
filter on the outlet side through the through pores in the
5 reflector-diffuser unitwithout coming in contact with the
platinum coated catalyst layer. Furthermore, inside the
reflector— diffuser unit on the outlet side is provided a
platinum coated catalyst layer on the outlet diffusion filter.
Because of this arrangement, the hydrogen and oxygen arriving
10 inside the casing of the outlet reflector— diffuser unit through °
the side openings without coming incontact with the platinum
coated catalyst layer in the second chamber have little chance
of flowing straight into the moisture gas outlet port without
coming in contact with the platinum coated catalyst layer on the |
15 filter inside the outlet reflector-diffuser unit and without
being radicalized. Inother words, the hydrogen or oxygen which
arrives unradicalized is bound to be radicalized by the platinum
coated catalyst layer formed on the outlet diffusion filter.
Thus, hydrogen and oxygen are radicalized almost completely, and
20 radicalized hydrogen and oxygen instantaneously react into
water. In addition, the outlet diffusion filter provided
inside the casing further minimizes the probability that
radicalized hydrogen and oxygen proceed unreacted to the
moisture gasoutlet port. This way, radicalized hydrogen and
25 oxygen almost all contribute to a moisture-forming reaction.

The second type of reactor for generation of
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moisture comprises: a reactor shell formed with a first reactor
structural component and a second reactor structural component
united to define a sealed interior space; a material gas feed
port provided in the first reactor structural component to feed
the material gas into the interior space; a moisture gas outlet
port provided in the second reactor structural component to lead
out the product water out of the interior space; an inlet
reflector unit provided in the interior space, the unit placed
over the material gas ?eed port to diffuse the material gas fed
from the material gas feed port; anoutlet plate-shaped
reflector—diffuser unit provided in the interior space over the
moisture gas outlet port with only a small gap held between the
unit and the inside surface of the second structural component;
a diffusion filter partitioning the interior space into a

first chamber with the inlet reactor unit provided therein and
a second chamber with the outlet reflector-diffuser unit
provided therein; and a platinum coated catalyst layer formed
on the inside surface of the reactor shell over the area facing
the second chamber. In a preferred embodiment, the reflector
unit on the inlet side, as in the first type reactor, is formed
of a cylindrical casing mounted on the bottom wall surrounding
the material gas feed port, side openings formed in the casing
and areflector closing the end opening of the casing, or, as
in the reflector unit on the outlet side, is formed in a shape
of a plate placed with only a small gap kept fromthe first

reactor structural component. It is desired that the gap

S



possi ble fromone grey scale value to another. In the symetrical node this
Is nore difficult, because a greater liquid crystal novenent is required

for the same change of grey scal e val ue.
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between the outlet reflector unit and the second reactor
structural component is between 0.5 and 2.0 mm, generally 1 mm
or so. It is also desirable that thereflector unit on the
outlet side should be as large as possible on condition that a
5 specific gap can be secured. The gap is preferably between 0.5
and 2. 0 mm as indicated. Also, the same platinum coated catalyst
layer as that on the bottom wall of the second reactor structural
component may be formed on the reverse side of the outlet
reflector unit, that is, on the side facing the bottom wall of
10 the second reactor stfuctural component. It is desired aswell
that, as in the first type, the diffusion filter has through
pores not larger than 200 microns and that the platinum coated
catalyst layer is of the double layer construction having a
barrier coat made of nitride with aplatinum coated catalyst-
15 layer formed on the surface.

In the second type reactor for generation of
moisture, as in the first type reactor for generation of moisture,
the material mixed gas of hydrogen and oxygen is diffused by the
reflector unit on the inlet side and is further diffused while

20 passing through the diffusion filter before entering the second
chamber. In the second chamber, the material gas of hydrogen
and oxygen crashes against uniformly all over the platinum
coated catalyst layer area and forms water. The moisture gas
produced chiefly in the second chamber is led into the moisture

25 gasoutlet port through the gap between the outlet reflector

unit and the second structural component. Most of hydrogen and

10
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oxygen, which enter the second structural component are
radicalized upon crashing against or coming in contact with the
platinum coated catalyst layer. The instant that they are
radicalized, almost all hydrogen and oxygen react to form water.
Some hydrogen and oxygen may move straight tov_vard and crash
against the reflector of the reflector-diffuser unit on the
outlet side and diffuse again. That substantially reduces the
amount of hydrogen and oxygen which arrives at the gap without
coming in contact w.ith the platinum coated catalyst layer.

Furthermore, since the platinum coated catalyst layer is
provided on the inside surface of the second structural

component over the area facing the plate-shaped outlet reflector

unit, some hydrogen or oxygen that could arrivein the gap

between the outlet reflector unit and the second reactor
structural component would be activated within the gap. That
further minimizes the probability that hydrogen and oxygen will
be discharged unradicalized. This way, radicalized hydrogen
and oxygen almost all contribute to a moisture—forming reaction.
In addition, since the interior space is provided with a gas
diffusion means comprising the inlet reflector unit,

diffusion filter and outlet reflector unit, there will be céused
no local heating of the platinum coated catalyst la.yei' by heat
of reaction. Thus, with the temperature kept under some 500°C
all over the platinum coated catalyst layer, the moisture-
producing process can proceed at a highconversion rate

exceeding about 99.5 percent with a highdegree of
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résponsiveness to produce not smaller than 1, 000 sccm on a safe
and continuous basis.
BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a vertical sectional side view of an
example of the first type reactor for generation of moisture
according to the present invention.

Fig. 2 is an enlarged detail view of the inventive
core, the part reflector-diffuser unit on the outlet, side in
Fig. 1.

Fig. 3 is a cross section taken on line X — X line
in Fig. 2.

Fig. 4 depicts a curve showing the relationship
between the moisture reaction rate and the gas richness in the
material mixed gas in the first type reactor for generation of |
moisture according to the present invention.

Fig. 5 is a vertical sectional side view of an
example of the second type reactor for generation of moisture
according to the present invention.

Fig. 6 is a vertical sectional side view of a
variation of the outlet reflector unit of the second type reactor
for generation of moisture.

Fig. 7 is a vertical sectional side view of another
variation of the second type reactor for generation of moisture
corresponding to Fig. 6.

Fig. 8 is a vertical sectional side view of a further

variation of the second type reactor for generation of moisture

12
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corresponding to Fig. 5.
Fig. 9 is a front view of the inlet or outlet
reflector unit of the reactor in Fig. 8.
Fig. 10 is a vertical sectional side view of the
5 1inlet or outlet reflector unit of the reactor in Fig. 8.

Fig. 11 is a vertical sectional side view of astill
further variation of the second type reactor for generation of
moisture corresponding to Fig. 8.

Fig. 12 depicts a curve showing the relationship

10 between the moisture reaction rate and the gas richness in the
second type reactor for generation of moisture according to the
present invention.

Fig. 13 is a vertical sectional side view of the
prior art reactor for generation of moisture. |

15 Fig. 14 depicts a curve showing the relationship
between the moisture reaction rate and the passage of the time
in the prior art reactor for generation of moisture.

Fig. 15 depicts a curve showing the relationship
between the moisture reaction rate and the gas richness in the

20 prior art reactor for generation of moisture with the outlet
reflector unit removed.
DESCRIPTION OF PREFERRED EMBODIMENTS

Figs. 1 to 3 show one form of the first type reactor

for generation of meisture according to the present invention.
25 In the reactor for generation of moisture (model

1 reactor) shown in Fig. 1, the reference number 1indicates a

13



.Wwhich the shortest possible switching tinme of DHF-LCDs is achieved with the
“lowest possible voltage in conbination with an active matri x. Thi s

is achi eved according to the invention by bringing each pi xel
3 ' '

reactor shell made up of a first and second structural components
2 and 3; the number 4, a gas feed joint connected to the first
reactor structural component 2; the number 5, a moisture gas
take—out joint provided in the second reactor structural
5 component; the number 7, reactor-mounting bolts screwed in the
respective reactor structural components 2 and 3; the number 8,
a gas diffusion means comprising a reflector unit 9 on the
inlet side, a diffusion filter 10 and a reflector-diffuser
unit on the outlet side 11; and the number 13, a platinum coated
10 catalyst layer as catalyst.
The respective reactor structural components 2 and
3 are separately formed of a heat-resistant material s'uch as
stainless steel (in the present example, the material under the
JIS designation SUS 316L) in the shape of a bottomed cylinder |
15 comprising a cylindrical peripheral wall 2b or 3b and a circular
bottom wall 2a or 3a. In the present example, the two reactor
structural components 2and 3 are configured in bottomed
cylinders and have the same length in the axial direction — 33.5
mn — with the peripheral walls 2b and 3b identical - 134 mm.
20 Forming the two reactor structural components 2 and 3 in the
same or about the same shape simplifies the construction of
the reactor shell 1 and reduces the production costs.
Furthermore, the bottom walls 2a_. and 3a of the reactor structural
components 2 and 3 are concave (hemispherical) on the inside
25 surface with an identical radius of curvature (108 mm). The

respective bottom walls 2a and 3a may be made flat on the inside

14



to a predetermned voltage before a data pulse is supplied.
Qper ati onal enbodi nents of the invention will be described hereinafter with
refgrence to the acconpanyi ng drawi ngs in which:

surface, orthogonal to the peripheral walls 2b, 3b. The open
ends of the peripheral walls 2b and 3b of the two reactor
structural components 2 and 3 are jointed into a reactor shell
of a hollow construction with a sealed interior space la. The
5 open ends 2b and 3b are put together with a ring-shaped diffusion
filter flange 6 therebetween. The jointing iseffected by
welding. Welding may be substituted by aseparable cramp
jointing or the like. In that case, it isdesired that an
appropriate seal such as gasket is provided on the cramp. The
10 two reactor structural components 2 and 3 in Fig. 1 are formed
in almost the same shape. One component may be formed in the
shape of abottomed cylinder, while the other may be a
flanged structural component which closes the opening' of the
former. Anyway, the two reactor structural components may be.
15 freely formed, as long as the two pieces can be put together to
form a sealed interior space la.

The first reactor structural component 2 is
provided with a material gas feed port 2¢ in the center of the
bottom wall 2a where the material feed port 2c passing through

20 the component 2 is formed. The material gas feed port Z2Zc
communicates with a gas feed passage 4a of the gasfeed joint
4 connected to the first reactor structural component 2. In the
center of the bottom wall 3a of the second reactor structural
component 3 is formed a moisture gas outlet port 3c which passes
25 therethrough. Themoisture gas outlet port 3c communicates

with a moisture gas outlet passage ba of the moisture gas

15



Fig. 1 is an equivalent circuit diagramof a DHF pixel; Fig. 2is a
pul se ditagram for one form of triggering pul se;

1 i

take-out joint 5 mounted on the second reactor structural
component 3. The material gas feed port 2c and the moisture gas
outlet port 3c are placed as opposed to each other on the common
line of axis of the reactor structural components 2 and 3.

5 The gas diffusion means 8 provided in the interior
space la of the reactor shell 1 comprises areflector unit on
the inlet side 9, a diffusion filter 10 and a reflector-diffuser
unit on the outlet side 11 as shown in Fig. 1.

The reflector unit on the inlet side 9 ismounted

10 over the material gas feed port 2c on the inside surface of the
first reactor structural component 2. Theinlet reflector unit
9 comprises a short cylindrical casing 9a attached on the inside
surface of the bottomwall 2a of the first reactor structural
component 2 and surrounding the material gas feed port 2Zc |

15 concentrically; a plurality of side openings 9c¢c formed in the
casing 9a; and a reflector 9b closing the end opening of the
casing 9a. The casing 9a is attached to the bottom wall 2a
by welding. In the present example, the casing 9a of the inlet
reflector unit 9 is 22 mm in outside diameter and 5mm in height

20 (length in the direction of axis).

The diffusion filter 10 is a disk made of a
heat-resistant material and has through pores preferably not
larger than 200 microns in diameter. The diffusionfilter 10
used in the present example is a mesh filterabout 1.7 mm in

25 thickness formed by laminating a number of stainless steel

meshes having through pores with a mean diameter of 200 microns.

16
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The diffusion filter 10 is cramped to the joint between the two
reactor structural components 2 and 3 by means of fhe flange 6
provided on the periphery of the filter 10, and partitions
the interior space la of the reactor shell 1 into the first and
second chambers 1b and lc, the first chamber 1b provided with
the inlet reflector unit 9 and the second chamber lc provided
with the outlet reflector—diffuser unit 11. While the present
example uses a disk-shaped diffusion filter 10 with all the
surface as filtrationarea, the filter may be a disk in shape
but with the peripheral edge alone as filtration area (gas
permeating area).

The reflector—-diffuser unit on the outlet side 1l
is mounted over the moisture gas outlet port 3c on the inside
surface of the second reactor structural component 3 as shown.
in Figs. 2 and 3. The outlet reflector-diffuser unit 11
comprises a short, cylindrical casing llafixed to the inside
surface of the bottom wall 3a of the second reactor structural
component 3, surrounding themoisture gas outlet port 3c
concentrically; a reflector 11b closing the end opening of the
casing lla; a diffusionfilter on the outlet side llc fixed
within the casing 1la in parallel with the reflector 1llb; a
platinum coated catalyst layer on the filter 11d, the layer
formed on the outlet diffusion filter llc; a plurality of side
openings lle formed in the casing l'ia-a between the reflector 11b
and the outlet diffusion filter llc; and a ring-shaped diffusion

filter stopper 11f to hold the outlet diffusion filter llc, the

17



Fig. 4 is a pulse diagramof another alternative formof triggering pul se.
In the DHF pixel equivalent circuit diagramshown in Fig. 1, the

¢ i

stopper 11f formed integrally with the casing 1la on the inside

wall thereof. The casing 1la is welded to the bottom wall 3a.

The component parts of the outlet reflector-

diffuser unit 11, including the casing 11la and the reflector 11b,

5 are all formed of stainless steel (such asone under the JIS
designation SUS 316L), and the reflector 11b is spot-welded to

the casing 1la. And the outlet diffusion filter 1llc is a
stainless steel filter having through pores not smaller than 50

microns. y

10 On the surface of the outlet diffusion filter llc,
that is, on the surface facing the casing 11b is formed a platinum
coated catalyst layer on the filter 11d, the layer 0.2 to 8
microns in thickness. The platinum coated catalyst layer on the
filter 11d is of the double layer construction having a barrier |

15 coat made of TiN with a platinum coat formed on the surface, the
barrier coat 0.1 to 5 microns in thickness(in the present example,

2 microns thick) and the platinum coat 0.1 to 3 microns in
thickness (in the present example, 2 microns thick). Clogging

the outlet diffusion filter 1lc by the platinum coated catalyst

20 layer llc is avoided by selecting mesh through pores not smaller
than 50 microns (in the present example, 70 microns) in the
stainless filters used in the outlet diffusion filter 11lc. The
filter platinum coated catalyst layer 11d is formed the same way

as the platinum coated catalyst layer 13 on the inside surface

25 of thereactor shell 1. No detailed description is given now

but it will be described in detail later. The filter

18



static capacity CJerr] is the capacity at which the director does not nove.
Clerr] describes the fact that the defornmation of the ferro-electrical
helix is acconpanied by a charge (polarisation charge). R err] describes
thtehf ;I ctional |osses associated therewith. For liquid crystal m xtures
platinum coated catalyst layer 11d can also be provided inside
the outlet diffusion filter l.lc.
The dimensions including the outside diameter
of the component parts 9 and 11 of the gas diffusion means 8
5 are set on the basis of such factors as the moisture producing '
conditions and the configuration of the reacfor structural
components 2 and 3. In the present example, the casings 9a and
1la are 22 mm in outside diameter. Theaxial length of the
casing 9a is 5 mm and that of the casing lla is 10.5 mm. It is
10 generally preferred that the interval between the bottom wall
2a and the reflector 9b is about 1/6 that between the bottom wall
2a and the diffusion filter 10 and that the gap between the
bottomwall 3a and the reflector 11b is 1/3 that between the
bottom wall 3a and the diffusion filter 10. But thereflectors |
15 9b and 11b may placed closer to the respective bottom walls,
thereby reducing the amount of gas passing through the central
area of the diffusion filter 10.
The platinum coated catalyst layer 13 is formed
all over the inside surface of the second reactor structural
20 component 3 facing the second chamber lc in the interior space
la of the reactor shell 1. But no platinumcoated catalyst layer
is formed over the area on which the outlet reflector-diffuser
unit 11 is attached as shown inFig. 2. The platinum coated
catalyst layer 13 is of the double layer construction, formed
25 of a TiN barrier coat 13a and a platinum coat formed thereon.

The thickness of the lower layer barrier coat 13a is preferably

19
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charging-up of Cferr] is rapid and is limted solely by the output
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is defined by t=R[err]Cerr].

0.1 to 5microns. In the present example, a TiN barrier coat
13a about 2 microns in thickness is formed by ion plating
technique. The platinum coat 13b, the core of theplatinum
coated catalyst layer 13, is preferably 0.1 to 3microns in
thickness. In the present example, a platinumcoat 13b about
one micron in thickness is formed by vacuum deposition process.
Other methods of forming a barrier coat 13a than the ion plating
techniqué may used. They include the physical vapor deposition
(PVD) and chemical vapor deposition (CVD) processes such as ion
sputtering and vacuum deposition and also hot press method and
flame spray coating. A plétinum coat 13b may be formed not

only by the vacuum deposition process but also by such
methods as ion plating and ion sputtering techniques,

chemical vapor deposition and hot press. Platinum plating is
also possible in case the barrier coat 13a is made of an
electroconductive material such as TiN.

In the model 1 reactor thus constituted, the
material gas is jetted into the casing 9a of the inlet reflector
unit 9 through the gas feed passage 4a. Thematerial gas thus
jetted hits the reflector 9b, and disperses into the first
chamber 1b by way of the side openings 9¢ in the casing 9a and,
diffused in the first chamber 1b, passes uniformly through
nearly all over the surface of the diffusion filter 10 into the
second chamber 1c. In the second chamber, the material mixed
gas of hydrogen and oxygen uniformly collides against all

over the platinum coated catalyst layer 13, where the gas is

20



If a DHF cell is triggered with an active matrix, then there is a | owohmc
signal at the pixel during the |ine addressing tine tz (typically 64 nsec).
The pi xel, is then isolated until the next inmage

put to what is called the catalytic activation. The activated
hydrogen and oxygen instantaneously react to form water inside

the second reactor structural component 3. And the moisture gas
formed chiefly in the second chamber lc flows through the side

5 openings lle and the outlet diffusion filter 1llc of the outlet
reflector— diffuser unit 11 to the moisture gas outlet port 3c

and then to the moisture gas outlet passage 5a.

Most of hydrogen and oxygen entering the second

chamber lc through_the diffusion filter 10 hit against or come

10 in contact with the platinum coated catalyst layer 13 or the
platinum coat 13b to be radicalized. Almost all the radicalized

hydrogen and oxygen react instantaneouslyinto water.
Meanwhile, part of the mixed gas of hydrogen and oxygen may flow
straight upon entering the second chamber 1b. The mixed gas-

15 then hits against the reflector 11b to be diffused again. That
drastically reduces the amount of hydrogen and oxygen that reach

the outlet diffusion filter llc through the side openings 1lle

without coming in contact with the platinum coat 13b.
Furthermore, the model 1 reactor is provided with the platinum

20 coated catalyst layer 11d on the outlet diffusion filter llc in
the outlet reflector-diffuser unit 11. That leaves almost no
chance that the hydrogen and oxygen arriving inside the casing

11a through the side openings lle without coming contact with

the platinum coated catalyst layer 13 flow out uncaught to the

25 moisture gas outlet port 3c. The chances are that the hydrogen

and oxygen will come in contact with the platinum coated catalyst
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(typically 40 ns). During this tinme the charge which has mgrated to the
pi.xel inthe line addressing tine is divided over the two capacities such
that they, are charged to the sane voltage. If the resulting charge on
Ch[err] is-sufficient to produce the required

layer on the filter 11d to be radicalized. Inother words, the
mixed gas of hydrogen and oxygen whichcome straight to the
outlet diffusion filter llc isbounded to be caught and
radicalized by the platinum coated catalyst layer 11d thereon.
5 The radicalized hydrogen and oxygen react instantaneously
into water. That leaves almost no hydrogen or oxygen
unradicalized.
In addition, the casing lla is provided with
the diffusion filter llc on the outlet side, which further
10 reduces the probability of radicalized hydrogen and oxygen
flowing unreacted into the moisture gas outlet port 3c. That
is, almost all radicalized hydrogen and oxygen contribute to
production of water.
Besides, the reactor shell 1 has therein the gas
15 diffusion means 8 comprising the reflector unit 9 on the inlet
side, the diffusion filter 10 and the reflector—diffuser unit
on the outlet side 11. The provision precludes the possibility
of the platinum coated catalyst layer 13 being locally heated
by the heat of reaction and allows formation of water with the
20 temperature kept under some 500°C almost all over the platinum
coated catalyst layer 13. That makes it possible to produce
water at ahigh conversation ratio exceeding about 99 percent
with ahigh degree of responsiveness in not smaller than
1, 000 sccm of moisture on a safe and continuous basis.
25 That is confirmed by a moisture generation experiment

conducted in a 10-hour continuous operation using the model 1
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deformation there are no problens. This applies particularly if the
characteristic time t is nmany tines shorter than t[err] (Ch[err] is then
charged . '

reactor as shown in Fig. 1. The dimensions of the reactor
include the following: the catalytic area (surface area of the
platinum coated éatalyst layer 13), 181.3 cm2; volume of the
second chamber, 236.4 cm3; H20 gas, 1,000 sccm. In the
5 moisture generation experiment, the mixing ratio _of hydrogen
and oxygen in the materialﬂwgas fed from the gas feed passage
4a was varied with measurements taken of the quantity of moisture
flowing out to the moisture gas outlet passage 5ato find the
moisture generation reactionrate. The results are illustrated
10 in Fig. 4. As is evident fromFig. 4, a moisture producing
reactivity efficiency or reaction rate of 99. 7 percent or higher
could be achieved not.only with oxygen-rich material gas but
alsowith hydrogen-rich material gas, not to mention the
balanced mixture with no excess of either hydrogen or oxygen. |
15 Fig. 5 shows one form of the second type
reactor for generation of moisture (model 2 reactor) according
to the present invention.
In the model 2 reactor for generation of moisture
shown in Fig. 5, the reference number 1 indicates a reactor shell
20 made up of a first and second structural components 2 and 3; the
number 4, a gas feed joint connected to the first reactor
structural component 2; the number 5, a moisture gas take—out
joint provided in the second reactor structural component 3; the
number 7, reactor—mounting bolts screwed in the respective
25 reactor structural components 2 and 3; the number 8, a gas

diffusion means provided in the interior space la of the reactor

23



o/

10

15

20

25

shell 1; and the number 13, a platinum coated catalyst layer
formed inside the reactor shell 1 ascatalytic coat.

The model 2 reactor is identical with the model 1
reactor in configuration except the arrangements of the gas
diffusion means 8 in which a plate—shaped reflector unit on the
outlet side 12 is used in the model 2 reactor in place of the
reflector—diffuser unit on the outlet sidell. The other
details are identical and are indicated by the same reference
numbers as in Figs. 1 to 3 and will not be exp.lained. Needless
to say, the same is applicable topossible variations or
modifications of the components and component parts of the same
configuration as in the model 1 reactor. In the model 2
reactor, the gas difquion means 8 comprises a reflector unit
on the inlet side 9, a diffusion filter 10 and a reflector unit
12 as shown inFig. 5. ‘The inlet reflector unit 9 and the
diffusion filter 10 are identical in configuration with those
in the model 1 reactor. The outlet reflector unit 12 is
formed of a stainless steel (under the JIS designation SUS
316L) in the shape of a disk some 2 mm in thickness and 55 mm
in outside diameter. The disk 12 is so semi-spherical in shape
as to be parallel with the inside surface of the bottom wall 3a
of the second reactor structural component3. The outlet
reflector unit 12 is fixed concentrically with the moisture gas
outlet port 3c defined in the center of the bottom wall 3a of
the seco.nd reactor structural component 3. To illustrate in

further detail, the disk 12 is welded to the bottom wall 3a of
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up directhy and CJerr] has no significance) and/or when the voltage used is

I3 .

the second reactor structural component 3 by four legs 12a
provided on the periphery thereof with a specific, narrow gap
kept fromthe bottom wall 3a on which the platinum coated
catalyst layer is formed. The outside dimension of the
5 outlet reflector unit 12 and the gap to the bottom wall 3a
are chosen on the basis of such factors as the production of
moisture and the outside dimension of the reactor shell 1.
This way, moisture can be genei‘ated at'a. high reaction rate
exceeding 99.5 percent even with a H2-rich material mixed gas.
10 The outside dimension of the outlet reflectorunit 12 is
preferably so set that the area is 15 to 25percent or larger
than that defined by the plé.tinum coated catalyst layer 13. A
area smaller than 15 percent would be insufficient to diffuse
the material gas or bring the material gas in contact with the
15 platinum coated catalyst layer 13. In the present example, the
outlet reflector unit 12 is acircular stainless steel plate with
an outside diameter of 55 mm, the surface area thereof b_g:-ing
17.4 percent that of the catalytic area or platinum coated
catalyst layer 13. The gap G is preferably 0.5 to 2.0 mm.
20 In the present example, the gap G is set at about 1 mm. If the
gap G. is less than 0.5 mm, the generated moisturewill be
difficult to lead out smoothly and also could giverise to such
problems as increased internal pressure in the reactor shell 1.
A gap G larger than 2.0 mm could also cause problems such as a
25 decreased moisture reaction rate, that is, it would be difficult

tomaintain the reaction rate at or above 99.5 percent ona
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so high that sufficient charge is stored on Chlerr] after the charge
equal i sati on. Since t becones |onger than perm ssible particularly
at low

constant basis. The platinum coated catalyst layer 13 on the
inside surface of the second reactor structural component is
identical with that in the model 1 reactor inconstruction and
form. That is, it is of the double layer made up of a barrier
5 coat 13a and a platinum coat 13b as shown in .Fig. 2. This
platinum coated catalyst layer 13 is also formed on the part of
the inside area which faces the outlet reflector unit 12, that
is, the layer 13 coversall over the inside area of the second
reactor structural component 3 except the section defining the
10 moisture gasoutlet port 3c.
It is noted that the outlet reflector unit 12
in the model 2 reactor may be a thick plate of stainless steel
with the edge 12b rounded on one side so as todefine a gap G
to the inside surface of the bottom wall 3a of the second reactor |
15 structural component 3 as shown inFig. 6. Also, the same
platinum coated catalyst layer 12c as the platinum coated
catalyst layer 13 on the bottomwall 3a may be formed on the
reverse side of the outlet reflector unit 12, or the side facing
the moisture gas outlet port 3c as shown in Fig. 7.
20 Figs. 8 to 10 show a variation example of t.he second
type reactor for generation of moisture.
The reactor for geﬁeration of moisture (model 3 reactor)
shown in Figs. 8 to 10 is identical with the model 1 and model
2 reactors in construction except for the shape of the inside
25 surfaces of bottom walls 2a and 3a of the respective reactor

structural components 2 and 3 and the inlet and outlet reflector
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tenperatures, relatively high voltages nust therefore be used. This is
particularly so because Cs is much smaller than Chlerr]. In order to bring
suffi cient charge on Clerr] (the majority flows to Cferr] on the charge
equal i sation), a correspondi ngly higher charging voltage is therefore

units 9 and 12 makingup a gas diffusion means 8. The other
arrangements, which are identical with those in the model 1 and
2 reactors, are indicted in the same reference numbers used in
Figs. 1to 3 and Fig. 5 and will not be described. Needless
5 +tosay, the same is applicable to possible variations or
modifications of the components and component parts of the same
configuration as in the model 1 reactor or the model 2
reactor.
In the model 3 reactor, the inside surfaces of the
10 bottom walls 2a and 3a of the respective reactor structural
components 2 and 3 are flat and 6rthogona1 to the common axial
line of the peripheral walls 2b and 3b as shown in Fig. 8. This
configuration allows reduction of the thickness of the reactor
shell 1 (length in the line of axis) and the size thereof. In
15 present example, the respective reactor structural components
2 and 3 are made of the stainless steel SUS 316L and 114 mm in
outside}iiameter and 15.5 mm in thickness (length in the line
of axis). The platinum coated catalyst layer is provided in
the same form, construction and place as in the model 2 reactor.
20 The respective reflector units 9 and 12 are shaped
like a circular disk, concentric with the material gas feed port
2¢. and the moisture gas outlet port 3c and kept away from the
bottom walls 2a and 3a of the respective reactor structural
components 2 and 3 with very narrow gaps F and G provided as shown
25 Figs. 8 to 10. On the peripheries of the respective disks 9 and
12 are;formed legs 9d and 12a by which the disks are attached
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requi re_d__. _ H gh charging voltages are, however, not conpatible with
the active matrix technol ogy. Triggering nethods which can reduce the

5

to the respective bottom walls 2a and 3a. In the present example,
the respective reflector units 9 and 12 are formed of the
stainless steel SUS 316L and are 2 mm in thickness and 50 mm in
outside diameter. The ratio of the catalytic area (ratio of the
5 inside surface area of thereflector unit 12 to area of the
platinum coated catalyst layer 13) is 20 percent. On the
peripheries are formed four legs 9d and four legs 12a, and each
about 1 mm high at an angle of 90 degrees to the disk surface.
Those legs 9d and 12a are spot welded to the respective bottom
10 walls2a and 3a. The gaps F and G are set on the basis of
such factors as moisture generation conditions. But the gap
G in particular is preferably 0.5t02.0. Inthe present example,
the gap G is set at about 1 mm.
In the model 3 reactor, the reflector unit on the
15 outlet -side 12 may be made so large as to cover almost all the
inside surface of the bottom wall 3a of the secondreactor
structural component 3 as shown in Fig. 11. That is, the outlet
reflector unit 12 is enlarged until its periphery comes close
to the inside surface of the peripheral wall 3b so that hydrogen
20 and oxygen collide against or come in contact with the platinum
coated catalyst layer 13 to be radicalized or react into
water chiefly in the gap G area.
In the model 2 or model 3 reactor thus constituted,
the material gas is jetted in through the material gas feed port
25 2c from the gas f_eed passage 4a of the gas feed joint 4. And

the jetted material gas is dispersed by the inlet reflector unit

28



required voltage are therefore preferable. If a voltage source with
the maxinum voltage Uerr] is available, the charge Qerr] = (err]Uerr]
is stored on the pixel with a very short triggering tine

9 and spouted into the fir.st reactor structural component 2.
Diffused in the first reactor structural component 2, the gas
then passes uniformly through all over the diffusion filter 10
and gets into the second reactor structural component 3. Inside
5 the second reactor structural component 3, themixed gas of
hydrogen and oxygen uniformly collides against and comes in
contact with all over the platinum coated catalyst layer 13,
whereby the mixed gas is put towhat is called the catalytic
activation to produce water. Then, the moisture gas formed
10 chiefly inside the second reactor structural .component 3 is led
to the moisture gas outlet port 3c through the gap G between the
outlet reflector unit 12 and the second reactor structural
component 3. Now, most of the mixed gas of hydrogen and oxygen
entering the second reactor structural component 3 through the |
15 diffusion filter 10 is radicalized uponcolliding against or
coming in contact with the platinum coated catalyst layer, and
the radicalized hydrogen and oxygen almost all react into water
instantaneously. But part of the mixed gas of hydrogen and
oxygen coming inside the second reactor structural component may
20 flow straight. This mixed gas will collide against the outlet
reflector unit 12 and will be diffused again. That
drastically reduces the amount of hydrogen and oxygen coming
inside the gap G without coming in contact with the platinum
coated catalyst layer 13. Furthermore, the platinum coated
25 catalyst layer 13 is formed on the part of the inside surface

of the bottom wall 3a of the second reactor structural component
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to (CJerr] is not appreciably charged). After sone tinme of t, err] has
divided up over the two capacities. This cycle can be repeated several
times (n times), with (Jerr] always being charged up further. The total
time during which a pixel is addressed is nt[err]. Since t[err] can be nade
very

3, the part facing the outlet reflector unit 12. The mixed gas
of hydrogen and oxygen that could arrive inside the gap G
uncaught by the platinum coated catalyst layer 13 is bound to
be activated there. Thus, the amount of hydrogen and oxygen
5 which would be discharged unradicalized into the moisture
gas outlet port 3c is further decreased. Also, optimization
of the gap G (between 0.5 and 2 mm) and the length of passage
in the gap G, that is, the outside diameter of theoutlet
reflector unit 12, still further minimizes the amount of
10 radicalized hydrogen and oxygen flowing to themoisture gas
outlet port 3c unreacted. Thus, almost all the radicalized
hydrogen and oxygen contribute to themoisture generation
reaction. Besides, the reactor shelll has therein the gas
diffusion means 8 comprising the reflector unit on the inlet side |
15 9, the diffusion filter 10 and the reflector unit on the outlet
side 12. The provision precludes the possibility of the
platinum coated catalyst layer 13 being locally heated by the
heat of reaction and allows formation of water with the
temperature kept under some 500°C almost all over the platinum
20 coated catalyst layer 13. That makes it possible to produce
water at a high conversation ratio exceeding about 99.5 percent
with a high degree of responsiveness in not smaller than 1, 000
sccm of moisture on a safe and continuous basis.
That is confirmed by a moisture generation
25 experiment conducted in a 10-hour continuous operation using the

model 2 reactor as shown in Fig. 5, the dimensions of the reactor
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short, i.e. n t[err]<t[err], the total time t[err] perm ssible for
mul tiplekxing is not exceeded and is sinply distributed over a nunber of
separate sshorter tines. .

including the catalytic area (surface area of the .platinum
coated catalyst layer 13), 139.0 cm2; volume of the second
chamber lc, 196.9 cm3; H20 gas, 1,000 sccm, and in another
10-hour test by the model 3 reactor shown in Fig. 8 of which the
5 dimensions were the catalytic area (surface area of the platinum
coated catalyst layer 13), 98.3 cm2; volume of the second
chamber lc, 42.8 cm3; H20 gas, 750 sccm. In those moisture
generation experiments, the mixing ratio of hydrogen and oxygen
in the material gas fed from the gas feed passage 4a was varied
10 with measurements taken of the quantity of moisture flowing out
to the moisture gas outlet passage S5ato find the moisture
generation reaction rate. The results are illustrated in Fig.
12. In Fig. 12, the solidline A indicates the moisture
generation reactionrate in the model 2 reactor, while the dotted '
15 line denotes the reaction rate by the model 3 reactor. As is
evident fromFig. 12, amoisture producing reactivity
efficiency or reaction rate of 99. 5 percent or higher could
be achieved not only with oxygen—rich material gas but alsowith
hydrogen-rich material gas, not to mention the balanced mixture
90 with no excess of either hydrogen or oxygen in either the model
2 reactor or the model 3 reactor. It is also noted that the
temperature measured at the outlet reflector unit 12 was not
higher than 500°C in both model 2 reactor."and model 3 reactor.
While preferred embodiments of the invention have
25 been described in detail, it will be obvious to thosé skilled

in the art that changes, variations and equivalents may be made
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In order to ensure that a DHF cell operation is free fromDC voltage, the
triggering polarity nust change frominage to i nage. The pixel nust
therefore:first be discharged before the new information can be witten in.
This is done by nmeans of pul ses which are applied to a full

without departing from the spirit or scope of the invention.
The scope of the invention is therefore to be determined by the

appended claims and their equivalents.
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line before the insertion of the data (grey scale values). Basically three
variants®of such pulses are suitable and are shown in Figs. 2 to 4. These
figures show respectively the applied voltage U and the charge Q on the
pi xel and four tinme slots 1-4. During the times before (tine slot 1) and

. ' THIS SHEET HAS BEEN
. . REPLACED
What is claimed is:

1. A reactor for generation of moisture which

comprises:
a reactor shell having a first reactor
5 structural component and a second structural component united
to define a sealed interior space;
amaterial gas feed port to supply the
material gas into the interior space, said port provided in
the first reactor structural component;
10 amoisture gas outlet port to lead the
produced water out of the interior space, said outlet port
provided in the second reactor structural component;
a reflector unit on the inlet side provided
in the interior space, facing the material gas feed port and
15 having a cylindrical casing fixed on the first reactor
structural component,” side openings formed therein and a
reflector closing the end opening of the casing;
a reflector-diffuser unit on the outlet
side provided in the interior space, facing the moisture gas
20 outlet port and having a cylindrical casing fixed on the second
reactor structural component, side openings formed therein, a
reflector closing the end opening of thecasing, an outlet
diffusion filter provided inside thecasing and a platinum
coated catalyst layer formed on the outlet diffusion filter;
25 a diffusion filter partitioning the

interior space into a first chamber with the inlet reflector
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after (time slot 4) the triggering the pixel is isolated, i.e. the voltage
applied ts not defined. The pre-pul ses shown at the bottom of Fig.

2 during time slot 2
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THIS SHEET HAS BEE
REPLACED

q

unit pi'ovided therein and a second chamber with the outlet
reflector—diffuser unit provided therein; and

a platinum coated catalyst layer formed on
the inside surface of the second reactor structural
component of the reactor shell.

2. A reactor for generation of moisture as defined
in claim 1, wherein said respective reactor structural
components are bottomed cylinders, each comprising a peripheral
wall and a bottom w_é_ll closing one end, said reactor shell made
with said two reactor structural components united air-tight on
the open endswith thé diffusion filter therebetween, said
platinum coated catalyst layer formed all over the inside
surface of the second reactor structural component, said
bottom wall of the first reactor structural component
provided with the gas feed port in the center thereof and
mounted with the casing of the inlet reflector unit
concentrically with said port, and said bottom wall of the second
reactor structural component provided with the moisture gas
outlet port in the center thereof and mounted with the casing
of the outlet reflector—-diffuser unit concentrically with said
outlet port.

3. A reactor for generation of moisture as defined
in claim 1, wherein said outlet diffusion filter has pores more
than 50 microns in diameter.

4. A reactor for generation of moisture which

comprises:

This Sheet Has Been Replaced

' S [ (1]
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di scharge the pixel so that the data pulses during the tine slot 3 only
have to effect charging to the néw grey scal e val ue.

Y
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[ THIS SHEET HAS BEEN
REPLACED

a reactor shell having with a first reactor
structural component and a Second structural component united
to define a sealed interior space;

amaterial gas feed port to supply the
material gas into the interior space, said port provided in
the first reactor structural component;

a moisture gas outlet port to lead the
produced water out of the interior space, said outlet port
provided in the second reactor structural component;

a reflector unit on the inlet side provided
in the interior space, facing the material gas feed port, to
diffuse the material gas supplied from the material gas feed
port,

a plate—-shaped reflector unit on the outlet
side provided over the moisture gas outlet port in the
interior space with a very narrow gap kept from the second
reactor structural component, |

a diffusion filter partitioning the
interior space into a first chamber with the inlet reflector
unit provided therein and a second chamber with the outlet
reflector—diffuser unit provided therein; and

a platinum coated catalyst layer formed on
the inside surface of the second reactor structural
component .of the reactor shell.

5. A reactor for generation of moisture as defined

in claim 4, wherein said respective reactor structural

-
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components are bottomed cylinders, each comprising a
peripheral wall and a bottom wall closing one end, said reactor
shell made with said two reactor structural components united
air-tight on the open endswith the diffusion filter
therebetween, said platinum coated catalyst layer formed all
over the inside surface of the second reactor structural
component, said bottomwall of the first reactor structural
component provided with the gas feed port in the center thereof
and mounted with _t_he casing of the inlet reflector unit
concentrically with said port, and said bottom wall of the second
reactor structural component provided with the moisture gas
outlet port in the center thereof and mounted with the casing
of the outlet reflector unit concentrically with said outlet
port with a very narrow gap kept from the inside surface of sa1d |
bottom wall.

6. A reactor for generation of moisture as defined
in claim 5, wherein said respective reactor structural
components are concave Or flat.on the inside surface of the
bottom wall.

7. A reactor for generation of moisture as defined
in claim 5, wherein said reflector unit on the inlet side
comprises a cylindrical casing fixed on the bottom wall of the
first reactor structural component concentrically with said
material gas feed port, side openings formed in said casing and
a reflector closing the end opening of the casing.

8. A reactor for generation of moisture as defined

[T T
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in claim 5, wherein said reflector unit on the outlet side is
enlarged until the periphery thereof comesclose to the
peripheral wall of the second reactor structural component.

9. A reactor for generation of moisture as defined
in claim 5, wherein the gap between the outlet ;‘eflector unit
and the bottom wall of the second reactof structural component
is kept at between 0.5 and 2.0 mm. |

10. A reactor for generation of moisture as defined
in claim 4, wherein a platinum coated catalyst layer for the
reflector unit is formed on the reverse sideof the outlet
reflector unit, the side facing the bottomwall of the second
reactor structural component, said layer being identi_cal in
formation with the platinum coated catalyst layer formed on the
inside surface of thebottom wall of the second reactor |
structural component.

| 11. A reactor for generafion of moisture as defined
in claim 4, wherein said reflector unit on the inlet side is
plate—shaped and fixed to the first reactor structural component
with a very narrow gap held therebetween.

12. A reactor for generation of moisture as defined
in claim 1 or claim 4, wherein said diffusion filter has through
pores not larger than 200 microns in diameter.

13. A reactor for generation of moisture as defined
in claim 1 or claim 4, wherein said platinum coated catalyst
layer is of the double layer construction having a barrier coat

made of nitride with a platinum coat formed on the surface

I
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The preruIses during time slot 2 as shown at the bottom of Fi 3 al ready
pre-charge the pixel to a suitable value. Th--e—d—a(—a—ptrl—serdﬁ%g/ time slot
3 then have to supply or discharge | ess charge. The data pul ses

thereof.

KR A0
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have the sane polarity as the pre-charging pul ses. The pre-pul ses shown in
the middle and at the bottomof Fig. 4 during the time slot 2 charge the
pi xel to the maxi mum voltage. The data pul ses during tinme slot 3 then

di schar ge

ABSTRACT
REACTOR FOR GENERATION OF MOISTURE

An improved reactor for generating water from
hydrogen and oxygen which allows production of moisture at a high
reaction rate exceeding 99 percent with the temperature kept

5 under some 400°C inside the reactor shell (1) and with the
moisture production being more than 1,000 sccm. One form of the
reactor (Fig. 1) according to the invention is made up with two
bottomed cylinders, a first reactor structural component (2) and
a second reactor structural component (3), united to define

10 asealed interior space (la). The sealed interior space (la) of
the reactor shell (1) is partitioned by adiffusion filter (10)
into a first chamber (1b) provided with an inlet reflector unit
(9) and a. second chamber (lc) provided with an outlet
reflector-diffuser unit (11). Onthe inside surface of the
15 second reactor structural component (lc) is formed a platinum
coated catalyst layer (13). The inlet reflector unit (9)
comﬁrisgs acylindrical casing (9a) mounted ovér.a material gas
feed port (2c) on the inside surface of the first reactor
structural component (2), side openings (9c¢) formed in the
20 casing (9a) and a reflector (9b) closing the open end of the
casing (95). The outlet reflector—-diffuser unit (11) has a
cylindrical casing (1la) fixed over a moisture gasoutlet port
(3¢c) on the inside surface of the secondreactor structural
component (3), side openings (lle) formed in the casing, a
25 reflector (llb) closing the openend of the casing (11a), an
outlet diffusion filter (llc) provided inside the casing (lla)
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the pixél to the required grey scale value. This can be done in two ways:
either (1) by anplitude nodulation as in Figs. 2 and 3, i.e. by pul ses of
di f f<erent: anplitudes (Fig. 4 centre), the full voltage swing from-U err]

to Uerr] being utilisable, or (2) by pulse width nodulation, i.e., by
pul ses of

and a platinum coated catalyst layer (11d) formed on the outlet
diffusion filter (1llc).

(Fig. 1)
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fraxi mum voltage Uerr] but different pulse Iengths (bottomof Fig. 4). Wth
this type of triggering, the polarity need not change in dependence on the -

greyw scale value as with anplitude nodul ati on.
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Pre-pul ses wi th maxi mum vol tage saturate the pixel, and this reduces the
risk of trosstalk fromdata informati on of other |ines addressed during the

pre~char gi ng pul se.
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5 Cdainms 1. A triggering nethod for a
li-quid ctrystal cell of DHF type, which '
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met hod conprises bringing each pixel to a predeterm ned voltage before a
data pylse is supplied. 2. A triggering nmethod according to claim1,
- Wherein the pixels are :

u.
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brought to the voltage O V line-wise. 3. A triggering method according
to clainfl, wherein the pixels are brought line-wise to a voltage of the
sanme. polarity as the data pul se.
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4:; A triggering method according to claim1, wherein the pixels are
chiar-ged 1ine-wi se to the maxi num vol tage and the data pul ses in the form of
anpli t ude- nodul ated signals utilise the full voltage sw ng
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FIG. 9
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bet ween a maxi mum positive and maxi nrum negative voltage. 5. A triggering
met hod &cording to claim1l, wherein the pixels are charged line-wise to
t he.paxi num vol tage and the data pul ses consist of
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pul se-w dt h- nodul at ed pul ses of maxi num anplitude but opposite polarity.
6. A t¥iggering nethod according to claim1, wherein the data pul se

10

2
FIG. 13 /

Y 71

22 | —23

- ——

AN

29b

l[lgl ZZ
)
/]

VA
. YIS TETEY,
N
P

NN
19
|

25a

L

24a




consists of a plurality of consecutive pulses at intervals, the interval

being edqual to or greater than the characteristic charging time of the DHF
hel ih'x. T .
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What is claimed is:

1. A reactor for generation of moisture which comprises:

a reactor shell (1) hath a first réactor structural component (2) and a second
structural component (3) united to define a sealed interior space (1a);

a material gas feed port (2c) to supply the material gas into the interior space, said port
provided in the first reactor structural component (2);

a moisture gas outlet port (3c) to lead the produced water out of the interior space, said
outlet port provided in the second reactor structural component (3);

a reflector unit (9) on the inlet side provided in the interior space, facing the material
gas feed port (2c) and having a cylindrical casing (9a) fixed on the first reactor structural
component (2), side openings (9¢) formed therein and a reflector (9b) closing the end opening
of the casing; -

a reflector-diffuser unit (11) on the outlet side provided in the interior space, facing
the moisture gas outlet port (3c) and having a cylindrical casing (11a) fixed on the second
reactor structural component (3), side openings (11€) formed therein, a reflector (11b) closing
the end opening of the casing, an outlet diffusion filter (11c) provided inside the casing and
a platinum coated catalyst layer (11d) formed on the outlet diffusion filter (11c);

a diffusion filter (10) partitioning the interior space into a first chamber (1b) with the

20 inlet reflector
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unit provided therein and a second chamber (1c) with the outlet reflector-diffuser unit
provided therein; and

a platinum coated catalyst layer (13) formed on the inside surface of the second reactor
structural component of the reactor shell.

2. A reactor for generation of moisture as defined in claim 1, wherein said respective
reactor structural components are bottomed cylinders, each comprising a peripheral wall and
a bottom wall closing one end, said reactor shell made with said two reactor structural
components united air-tight on the open ends with the diffusion filter therebetween, said
10 platinum coated catalyst layer formed all over the inside surface of the second reactor
structural component, said bottom wall of the first reactor structural component providéd with
the gas feed port in the center thereof and mounted with the casing of the inlet reflector unit
concentrically with said port, and said bottom wall of the second reactor structural component
provided with the moisture gas outlet port in the center thereof and mounted with the casing
15 of the outlet reflector-diffuser unit concentrically with said outlet port.

3. A reactor for generation of moisture as defined in claim 1, wherein said outlet

diffusion filter has pores more than 50 microns in diameter.

20 4. A reactor for generation of moisture which comprises:
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a reactor shell (1) having a first reactor structural component (2) and a second
structural component (3) united to define a sealed interior space (1a);

a material gas feed port (2c) to suppiy the material gas into the interior space, said port
providéd in the first reactor structural component (2);

a moisture gas outlet port (3c) to lead the produced water out of the interior space, said
outlet port provided in the second reactor structural component (3);
| a reflector unit (9) on the inlet side provided in the interior space, facing the material
gas feed port (2c), to diffuse the material gas supplied from the material gas feed port,

a plate-shaped reflector unit (12) on the outlet side provided over the moisture gas
outlet port (3c) in the interior space with a very narrow gap (G) kept from the second reactor
structural component (3),

a diffusion filter (10) partitioning the interior space into a first chamber (1b) with the
inlet reflector unit provided therein and a second chamber (1c) with the outlet reflector-
diffuser unit provided therein; and

a platinum coated catalyst layer (13) formed on the inside surface of the second reactor
structural component of the reactor shell.

5. A reactor fdr generation of moisture as defined in claim 4, wherein said

respective reactor structural
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