
0 8 SEP 2005 Storage vessel for liquid high-purity substances [0001] This
invention relates to a storage vessel for liquid substances which are
supplied to a consumer, having a device for cleaning the connecting pieces
and  lines when the storage vessel is changed according to the preamble of
claim 1. (0002) Such a consumer is for example a reactor for chemical vapor
deposition  (CVD). Such CVD reactors are used to produce chips, i.e.
integrated microcir- cuits, and similar elements. In addition, e.g. devices
for producing hard-material  layers or glass fibers must be provided with
liquid chemicals. To meet the con- stantly rising demands of such elements
one must use extremely high-purity  substances for the corresponding
processes. (0003) When the storage vessel containing the substance which is
supplied to such  a consumer is replaced, however, there is a danger of
impurities arising in the  lines from the storage vessel to the reactors, in
particular through inevitable air  admission when the storage vessel is
changed, which can lead to decomposition  of residues of the liquid
substance in the supply line, especially since said sub- stances, usually
organic metal or semimetal compounds, are often extremely  sensitive to air
and/or moisture. [0004) In order to eliminate said impurities one has
hitherto cleaned the line con- necting the rising line with the consumer,
and the pressure gas line for pressuriz- ing the substance in the storage
vessel, after a change of storage vessel by  evacuating the particular line
with a vacuum pump and then sucking in a solvent  from a solvent vessel, the
solvent then being emptied into a waste vessel. This  flushing process is
generally performed several times. This cleaning procedure  requires
carefully working, reliable operators, is time-consuming (e.g. one must
monitor the levels of the solvent vessel and waste vessel for spent solvent
and  the vacuum), and rather elaborate because of the additional solvent
vessel and  waste vessel for spent solvent. 



OBSEP2005 [0005] The problem of the invention is therefore to provide an
easily handled, re- liable device for cleaning the connecting pieces and
lines of the storage vessel  of the kind stated in the preamble of claim 1.
[0006) This is obtained according to the invention with the storage vessel
charac- terized in claim 1 for liquid high-purity substances having an
integrated device  for cleaning the connecting pieces and lines of the
storage vessel. The subclaims  state advantageous embodiments of the
inventive storage vessel. [00071 That is, according to the invention the
storage vessel is formed as a pack- age together with the solvent vessel
and/or an evacuated vessel serving as a  vacuum source for the flushing
process. [0008) Further, one can provide a waste vessel for spent solvent
used for flushing.  Said vessel can also be combined with the evacuated
vessel. The storage vessel  can thus form a package with one, two or three
further vessels, being replaced as  a whole by a new package when the
storage vessel is changed. [00091 This considerably simplifies logistics
while at the same time considerably  reducing the possibility of operating
errors, because for example the solvent  vessel, the vessel for receiving
spent solvent and the evacuated vessel can be de- signed in such a way that
sufficient solvent, capacity for used solvent and vac- uum are always
available for flushing when the storage vessel is changed. (0010[ In the
simplest case, the package may comprise only one vessel for solvent  besides
the storage vessel for the liquid substance. The vacuum for cleaning the
connecting pieces can then be produced by a vacuum pump for example, and for
receiving spent solvent one may provide a waste vessel independent of the
package. [0011) It is also possible to provide a package with only an
evacuated vessel as a  vacuum source for flushing the connecting pieces
together with the storage ves- sel, or a package only with the waste vessel
for used solvent besides the storage  



vessel. 100121 However, the package preferably comprises besides the storage
vessel both a solvent vessel and an evacuated vessel as a vacuum source
which may at the same time form the vessel for receiving used solvent. -3 0
8 SEP 2005 [OO13] The vessel for solvent and the evacuated vessel and a
Separate waste vessel  for spent solvent, if present besides the. evacuated
vessel, can be combined into a package with the storage vessel in a great
variety of ways. For example, said  vessels can be disposed beside, below or
within the storage vessel for the liquid  substance. Several vessels for
solvent, the vacuum and/or for used solvent can  be provided. The vessels
can be formed by double or multiple jackets around the  main vessel.
However, they always form a package together with the storage  vessel which
can be used for transport and for stockpiling [OD14] The evacuated vessel
can contain a solid absorbent, for example a molecu- lar sieve, e.g. a
zeolite. The absorbent can be provided for maintaining the vac- uum in the
evacuated vessel, i.e. to adsorb air penetrating the evacuated vessel
through leaks. When the evacuated vessel receives spent solvent, the
absorbent  serves to absorb the solvent. The properties of the absorbent are
then adapted to  the solvent. That is, with hydrophobic solvents, such as
hexane, one uses a hy- drophobic absorbent, and with hydrophilic solvents,
for example ethanol, one  uses a hydrophilic adsorbent. 100151 The solvent
vessel, the evacuated vessel and, if present, the vessel for spent  solvent
are adapted to be connected via a shut-off device to the connecting piece
of the pressure gas line and the rising line, preferably between the
coupling and  the shut-off device of the pressure gas line or between the
coupling and the shut- off device of the rising line. The shut-off devices
may be valves, cocks or the  like. Preferably, the connecting piece of the
pressure gas line to the storage ves- 



se) is connected with the connecting piece of the rising line by a
connecting line  with a shut-off device. 100161 The shut-off devices in the
connecting pieces of the pressure gas line and  the rising line and the
shut-off devices connecting the solvent vessel, the evacu- ated vessel and,
if present, the vessel for spent solvent to the connecting pieces  of the
pressure gas line and the rising line are preferably connected to a plate
provided with channels having connected thereto, besides the rising line,
the  connecting pieces for the pressure gas line and the rising line as well
as option- ally a port for supplying pressure gas to the storage vessel. A
further channel in -4- O B SEP 2005 the plate can be formed by the
connecting line interconnecting the connecting  pieces for the pressure gas
line and the rising line. 100171 Such a plate with attached shut-off valves,
which are also designated "sur- face mounted devices," is characterized by
short channels and thus small dead  volumes, a better seal and simple
mounting because e.g. the shut-off devices  need only be screwed into
corresponding tapholes with a seal in the plate. The  connecting pieces and
optionally the couplings for the pressure gas line and the  rising line can
likewise be integrated in said plate. [00I81 The shut-off devices in the
connecting pieces of the pressure gas line and  the rising line as well as
the shut-off devices connecting the solvent vessel, the  evacuated vessel
and/or the vessel for spent solvent to the connecting pieces of  the
pressure gas line and the rising line are preferably formed so as to be
auto- matically operable. For automatic operation the shut-off devices can
be formed  so as to be operable pneumatically or electrically. [00191
Preferably a control unit is provided for driving the shut-off devices in
such a way that the cleaning process takes place automatically after the
package  with the storage vessel is changed. [00201 If the shut-off devices
are driven by an external control unit via electric  



control lines, it is advantageous to connect the control line from the
shut-off de- vices with a plug, socket or similar plug-type part to be
fitted. with a mating part  for connection with the control unit. This
prevents errors from occurring when  the control line is connected with the
control unit after a change of package. The  plug-type part can at the same
time connect the level measuring device in the  storage vessel with the
level indicator. 100211 In the following the invention will be explained in
more detail by way of  example with reference to the drawing, in which:
100221 FIG. I shows a schematic view of a package with a storage vessel and
a  vessel for solvent and a vessel as a vacuum source and for receiving
spent sol- vent; and -5 0 8 SEP 2005 (00231 FIG. 2 shows schematically a
section through a package comprising the  storage vessel and the vessels
disposed in the storage vessel for solvent or as a  vacuum source and for
receiving spent solvent, and 100241 FIG. 3 shows a section through one
embodiment of such a package.  100251 In accordance with FIG. 1, storage
vessel I filled with a liquid substance  up to level 2 is connected to
pressure gas line 3 and discharge line 4 leading to a  consumer, for example
a CVD reactor. (00261 Pressure gas line 3 and line 4 have valves 5, 6,
respectively, whereby in  particular valve 6 in line 4 can also be provided
on a manifold supplying the  liquid substance to a plurality of consumers.
Valves 5, 6 are connected with  couplings 10, 11 via connecting pieces 7, 8.
f 00271 To subject liquid substance 2 in the interior of storage vessel I to
the pres- sure of pressure line 3, connecting piece 13 is provided on cover
12 of vessel 1,  said connecting piece opening into vessel I above substance
2 e.g. via port 14  and having valve 15 and coupling 16 which can be
connected with coupling 10.  



To supply liquid 2 in storage vessel 1, which is pressurized by pressure gas
sup- plied via connecting piece 13, to line 4 to the consumer, a discharge
line pro- truding into the lower part of cover I and formed as rising line
17 is provided on  cover 12 and connected with connecting piece 18 provided
with valve 19 and  coupling 21 for connection with coupling 11.
Interconnectable couplings 10, 16  and 11, 21 Gan be formed by conventional
connection fittings for gas lines, [00281 The two connecting pieces 13 and
18 are connected with valve 20 by con- necting line 22. Connected to
connecting piece 18 via valve 25 is vessel 23 for  solvent 24, further via
valve 26 vessel 27 which is evacuated and contains solid  absorbent 29. The
connection of vessels 24 and/or 28 can also be effected to  connecting piece
13 and/or connecting line 22. 100291 Vessels 23 and 27 form package 30
together with storage vessel I (FIG, 2).  New package 30 is delivered with
closed valves 15, 19, 20, 25 and 26. Valves 5  and 6 are closed before
removal of the previously connected package. To clean  air-filled connecting
pieces 7, 8, 13 and 18 after connection of couplings 10, 16  and 11, 21 one
first opens valves 20 and 26 to evacuate connecting pieces 7, 8, 6 _ 0 B SEP
2005 13, 18, including connecting line 22 and the further lines from
connecting piece  18 to valves 25, 26. Then one closes valve 26 and opens
valve 25, causing sol- vent 24 to flow from vessel 23 into connecting pieces
7, 8, 13, 18 and connect- ing line 22. After valve 25 is closed, valve 26 is
opened so that solvent in con- necting pieces 7, 8, 13, 18 and connecting
line 22 is sucked into vessel 27 and  absorbed by absorbent 28 contained
therein. This process can be repeated sev- eral times. [0030) To perform the
process automatically, valves 15, 19, 20, 25 and 26 are op- erable
automatically, i.e. for example pneumatically or electrically, via electric
control lines 31 to 34 which are adapted to be connected with control unit
39 via  a plug connection comprising plug-type parts 37, 38. Valves 5 and 6
of connect- 



ing pieces 7, 8, are operable by control unit 39 via control lines 35, 36.
At the  end of the cleaning treatment, valves 20, 25 and 26 are closed. Then
valves 5, 15 and 6, 19 can be opened to supply the liquid substance to the
consumer via  line 4 under pressure gas. [0031) In accordance with FIG. 2,
portion 40 of the device framed by a dash- dotted line in FIG. 1 can be
integrated as a surface mounted device in plate 41  which at the same time
closes storage vessel 1. Vessel 23 for solvent and evacu- ated vessel 27 are
disposed in the interior of storage vessel 1. It is evident that  connecting
pieces 7, 8, 13 and 18 can also be formed by bores in flange 41 or
integrated in valves 5, 6, 15 and 19, likewise couplings 10, 11, 16 and 21.
Also,  connecting line 20 can be provided between connections 7 and 8.
[0032) To protect the cover or plate 41, vessel I has hoop-shaped extension
42  with border 43 to permit a protective cover to be fastened e.g. with a
straining  ring. {0033) In accordance with FIG. 2, package 30 according to
FIG. 3 is also formed  as a barrel with circumferential wall 45, inwardly
curved bottom 46 with annu- lar foot 47 and partition 48, partition 48 being
followed by extension 42 with  border 43. 100341 Storage vessel I with
rising or discharge line 17 is disposed in the interior  of barrel 30
concentrically to circumferential wall 45, being supported on bot -7 0 8 SEP
2005 torn 46. The space between circumferential wall 45, bottom 46,
partition 48 and  storage vessel I is evacuated and forms vessel 27 for
spent solvent; it may also  be filled with solid absorbent, for example
zeolite. Since spent solvent is thus  absorbed, the fire hazard is reduced
if e.g. circumferential wall 45 is damaged.  Likewise, liquid substance 2 in
vessel I is absorbed if vessel I is damaged,  thereby considerably
increasing the safety of package 30. Connecting piece 49  



connecting vessel 27 with valve 26 (FIG. 1) is provided in partition 48.
Solvent  vessel 23 is formed by a pipe coil disposed around storage vessel I
in space 27.  Instead, a ring or hollow cylinder around storage vessel I can
also form the sol- vent vessel. [0035) Couplings 16, 21 and surface mounted
device 40 are disposed in extension  42. Surface mounted device 40 is
located on flange 41 connected with flange 52  on storage vessel 1. Line 51
connecting solvent vessel 23 with valve 25 (FIG. 1)  in the surface mounted
device is connected to the lower end of solvent vessel 23  which is filled
via connecting piece 53 penetrating partition 49. Cover 54 on  border 43
closes off package 30 at the top. Further, FIG. 3 shows some of actua- tors
55-58 for actuating valves 15, 19, 20, 25 and 26 (FIG. 1). 0 8 SEP 2005 8
Patent Claims 1. A storage assembly for connection to an end-use device,
said assembly  including: a storage vessel for containing a liquid that is
supplied to the end-use  device; a first connecting piece that extends from
said storage vessel, a first  coupling that is attached to said first
connecting piece for removably  coupling said first connecting piece to an
outlet connector of pressurized  gas line and a first shut-off device
attached to said first connecting piece for  regulating fluid flow in said
first connecting piece; a second connecting piece that extends to said
storage vessel, a second  coupling that is attached to said second
connecting piece for removably  coupling said second connecting piece to an
inlet connecting piece of the  device and a second shut-off device attached
to said second connecting  piece for regulating fluid flow in said second
connecting piece; 



a solvent vessel for containing a solvent; a third connecting piece
extending from said solvent vessel to said first and second connecting
pieces; a containment vessel for receiving spent solvent; a fourth
connecting piece extending from said containment vessel to said  first,
second and third connecting pieces; an evacuation vessel integrally attached
to said containment vessel, said  evacuation vessel configured to function
as a vacuum source and to be  selectively connected to said containment
vessel so that connection of said  evacuation vessel to said containment
vessel results in said containment  vessel being in a low pressure state so
spent solvent is drawn from said first,  second, third and fourth connecting
pieces, the outlet connector of a  pressurized gas line and the inlet
connecting piece of the device 0 8 SEP 2005 9 wherein, at least one of said
solvent vessel or said evacuation vessel is  attached to said storage vessel
to form an integrated package with said  storage vessel. 2. The storage
assembly of claim 1, wherein said containment vessel forms  said package
with said storage vessel. 3. The storage assembly according to claim 1,
wherein said containment  vessel is adapted to function as the vacuum source
so that said containment  vessel functions as said evacuation vessel. 4. The
storage assembly according to claim 1, wherein the evacuation vessel
contains a solid absorbent. 5. The storage assembly according to claim 1,
wherein a connecting line  extends between the first connecting piece and
the second connecting: piece  and a connecting line shut-off device is
attached to the connecting line. 



6. The storage assembly according to claim 1, wherein a third shut-off
device is attached to said third connecting piece for  regulating flow
between said third connecting piece and said first and  second connecting
pieces-, and  a fourth shut-off device is attached to said fourth connecting
piece for  regulating flow between said fourth connecting piece and said
first and  second connecting pieces. 7. The storage assembly according to
claim 1. wherein a third shut-off device is attached to said third
connecting piece for  regulating fluid flow in said third connecting piece;
10 a fourth shut-off device is attached to said fourth connecting piece for
regulating fluid flow in said fourth connecting piece; a connecting line
fluidly connects said first connecting piece to said  second connecting
piece; at least one of the first, second, third and fourth shut-off devices
being  connected to a plate, wherein the plate has a number of channels
configured for at least one of connecting the first and second connecting
pieces to an interior of the storage vessel and the discharge line and
forming the connecting line. 0 8 SEP 2005 8. The storage vessel according to
claim 7, wherein the plate closes an opening  of the storage vessel. 9. The
storage assembly according to claim 1, wherein a third shut-off device is
attached to said third connecting piece for  regulating fluid flow in said
third connecting piece; a fourth shut-off device is attached to said fourth
connecting piece for  



regulating fluid flow in said fourth connecting piece; a connecting line
fluidly connects said first connecting piece to said  second connecting
piece, a fifth shut-off device being attached to said  connecting line for
regulating fluid flow in said connecting line; and said first, second,
third, fourth and fifth shut-off devices are  automatically operable via a
plurality of control lines. 10. The storage assembly according to claim 9,
wherein the plurality of control  lines and from the first, second, third,
fourth and fifth shut-off devices are  connected with a plug-type part
configured for fitting with a mating part for  connection with a control
unit. 11. The storage assembly according to claim 10, wherein the plug-type
part is a  quick coupling. 0 8 SEP 2005 11 12. The storage assembly
according to claim 10, wherein the storage vessel  contains a level
measuring device including a line connected to the plug- type part to
connect the level measuring device with a level indicator. 13. The storage
assembly according to claim 1, wherein said storage vessel is  disposed in
an interior of a barrel, and a space between the storage vessel  and a
circumferential wall of the barrel forms the containment vessel. 14. The
storage assembly according to claim 13, wherein the solvent vessel is
disposed around the storage vessel in the space between the storage vessel
and the circumferential wall. 


