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manuf acturing a | ow vapor pressure streamlean in | ow

volatility contamnants. In particular, the invention

relates to the formation of!a vapor phase | ow vapor
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poi nt of use Such as sem conductor, Tight emtting

di ode (LED) or liquid crystal display (LCD)

manuf act uri ng BAEKCROYMR OF pFEBnTHYEREIGNed Art [ 0002]
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delivered to the ultimate user in vapor phase at
manufacturing tool.

Description of Related Art

[0002] Manufacture of semiconductor devices, LEDs
and LCDs involves a number of discrete processing steps
in which non-air based gases are employed. As defined
herein, "“non-air gases” means any gases that are not
derived from air and their constituent components.
Examples of such non-air gases include, but are not
limited to silane, nitrogen trifluoride and ammonia.
[0003] Typically, non-air gases supplied to the
semiconductor, LED or LCD manufacturer (also referred
to as the ultimate user or point of use) must contain a
consistent low level of contaminants, particularly
those contaminants that are less wvolatile than the non-
alr gas. These contaminants include water, metals and
particles. In addition, the non-air gases must be
delivered to the ultimate user in vapor phase at
elevated pressure (e.g., greater than 50 psgig), and at

highly variable flow.



el evated pressure (e.g., greater than 50 psig) , and

at highly variable flow [0004] Several non-air gases
wanreo7toogggported i n vapor phase from the gas pPOTWS2006/026893

to the ultimte user. Such non-air gases include

silane and nitrogen trifluoride. Typically, non-air

gas that is transported in %apor phase is able to neet

the purity requirenments of the ultimte manufacturer
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pnenplping, valve, etc. under the proper circumstances.
Since the vapor is not conditioned, the transport
vessel or storage vessel doeg not need to be modified.
[0005] Other non-air gases are transported as liquid
or liguid/vapor two-phase fluid from the gas
manufacturer to ultimate user. Such gases are known as
low vapor pressure gases and include ammonia, hydrogen
chloride, carbon dioxide and dichlorosilane. Low vapor
pressure gases typically have a vapor pressure of less
than 1500 psig at a temperature of 70°F. Because these
gases are not available in vapor phase at elevated
pressure and ambient temperature, particularly
intricate systems are required to deliver a vapor phase
stream which meets all the requirements at the point of
use.

[0006] One such system is described in U.S. Patent
No. 6,363,728 to Udischas et al., wherein a delivery
vessel holds a bulk quantity of liquefied gas, and the

delivery vessel has a heat exchanger disposed thereon



use. [0006] One such systemis described in U S

Patent No. 6,363,728 to Udischas et al ., wherein a
wdebinesyovessel holds a bul k quantity of |i que€Tad2006/026893

gas, and the delivery vessel has a heat exchanger

di sposed thereonto provide or renove energy fromthe

liquefied gas. A pressuré‘c%nfroller nmonitors the

pressure and adjusts the energy delivered to vesse
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[0008] U.S. Patent No 6,614,009 relates to a high
flow rate, ultra high purity gas vaporization and
supply system, wherein the storage vessel is suitable
for carrying large quantities of liquefied gas. This
system consists of a plurality of valves adapted to
operate with liquid or gas phasesg, a loading/unloading
unit for handling the liquefied gas and a. heater
containing elements that are permanently positioned on
the vessel to supply energy into the liquefied gas.
[0009] The documents discussed above disclose
configurations wherein low vapor pressure gas is
withdrawn form a heated liquid transport/storage
vessel. The contaminants that have a lower volatility
than the low vapor pressure gas remain in the liquid
phase, producing a vapor that is lean in low volatility
contaminants. However, as the vapor is drawn from the
vessel, the low volatility contaminant level buildg in
both the liquid and vapor phases. When a certain level

of low volatility contaminant level is reached in the



wi thdrawn forma heated |iquid transport/storage
vessel. The contam nants that have a |lower volatility
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associated with the final “heel” typically ranges from

50-1000 ppm.

[0011] One of the disadvantages associated with the
systems described is that gince liquefied gas is
transported, stored and vaporized in the same vessel,
the vessel surface area available to accommodate
heaters is limited. Therefore, the maximum draw rate
that can be achieved is limited.

[0012] A further disadvantage is that these systems
do not provide a stable product purity, since the low
volatility contaminant level in the vapor stream
increases as the amount of liquid in the vessel
decreases.

foo13] U.S. Patent No. 6,637,212 to Torres, Jr. et
al., describes a system and process for delivering a
vapor phase product having a constant impurity level
from a liquefied gas source to an end point. The
system includes, inter alia, a vaporizing means for

converting the liquefied gas having a concentration of



[0012] A further disadvantage is that these systens do

not provide a stable product purity, since the | ow
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i ncreases as the anount of liquid in the vesse

decreases . [0013] U. S. Patent No. 6,637,212 to

Torres, Jr. et al ., descfibes a system and process

for delivering a vapor phase product having a constant
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liguid material .for deposition in which th
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Besabvantages pEParalueolPHReSURBLEHRIOR LRY VEPPEr
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low vapor pressure liquid material is pushed out of a
pressurization passage by a pressurized gas to a
pressure liquid supply system.

[0016] One of the disadvantages related to the
systemg of the latter described documents is that they
do not provide a mechanism for removing contaminants
that have a lower volatility than the low wvapor
pressure gas. These contaminants are withdrawn from
the transport/storage means along with the low:vapor
pressure gas and are delivered to the ultimate
manufacturer.

[0017] To meet the requirements of the ultimate
manufacturer and to overcome the disadvantages of the
related art, it is an object of the present invention
to provide a vapor phase non-air gas from a liquefied
compressed gas source at a high volume and highly
variable flow.

[0018] It is another object of the invention to

provide a vapor phase non-air gas that contains a lower



do not provide a mechanismfor renoving contam nants

that have a lower volatility than the | ow vapor
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the transport/storage neans along with the | ow. vapor

pressure gas and are delivered to the ultimte

manuf acturer . [0017] To re®t "t he requi renents of the

ul ti mte manufacturer and to overcone the
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in the art upon review of the specification, drawings

and claims appended hereto.

SUMMARY OF THE INVENTION

[0022] According to a first aspect of the invention,
a system for manufacturing a low vapor pressure vapor
stream is provided. The vapor stream is lean in low
volatility contaminants and is delivered to a point of
use. The system provides a transport vessel having a
liquid or two-phase fluid held therein. The liquid
and/or two-phase fluid is transferred from the
transport vessel to a vaporization vessel, wherein at
least part of the liquid is vaporized. A ligquid stream
that is enriched in low volatility contaminants is
withdrawn from the vaporization vessel, and a low vapor
pressure vapor stream that is lean in low volatility
contaminants is withdrawn from the vaporization vessel
and delivered to a point of use. The purity of the low
vapor pressure vapor stream is maintained within a

desired range.



[0022] According to a first aspect of the invention, a
system for manufacturing a | ow vapor pressure vapor
wennowwansdos provi ded. The vapor streamis | ean PATIUS2006/026893
volatility contam nants and is delivered to a point of
use . The system provides a transport vessel having a
liquid or two-phase fl ui d h&ld therein. The I qui d
and/ or two-phase fluid is transferred fromthe
toeEasport ANesselit® o vapsthaatdopesesse! thahenedit: fén,
| east part of the liquid is vaporized. A liquid stream
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vessel the liquid.o hase fluid i
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pressure vapor stream is withdrawn and routed to a
point of use, wherein the purity of the low wvapor

pressure vapor is maintained within a desired range.

BRIEF DESCRIPTION OF THE FIGURES

[0024] The objects and advantages of the invention
will be better understood from the following detailed
description of the preferred embodiments thereof in
connection with the accompanying figures wherein like
numbers denote same features throughout and wherein:
[0025] Fig. 1 illustrates a schematic flow diagram
of a system for the manufacturing a low vapor pressure
vapor stream that is lean in Jlow wvolatility
contaminants and which is delivered to a point of use;
and

[00261 Fig. 2 depicts a schematic diagram of another

embodiment of the system for the manufacture and



t he vaporization vessel through which a | ow vapor
pressure vapor streamis withdrawn and routed to a
weabaToogso use, wherein the purity of the | ow vRpDUS2006/026893
pressure vapor is maintained within a desired range.
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t he acconpanying figures wherein ?ike nunbers denote
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illustrates a schematic flow diagramof a systemfor
the manufacturing a | ow vapor pressure vapor stream
that is |RERALLREDOREGORAPTLONYOEOTHENENUENTIAON whi ch
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cont am nan e point o
utilized herein, the term “lean” shall mean a vapor

stream having a lower level of low volatility
contaminants therein than the liquid or two-phase flﬁid
provided by the gas manufacturer. The system provides
the requisite purity on a consistent basis and
maintains stable purity levels in the embodiments.
Further, the supply vessel (referred below, as the
transport vessel) does not require modification to
vaporize the liquefied gas since the transport and
vaporization functions are performed in distinct
vessels. In addition, the system is highly modular,
allowing for simple cost effective capacity expansion.
[0028] With reference to Fig. 1, one of the
embodiments of the invention is described, which
illustrates the transfer of ammonia from liguid storage
to an LED processing tool in accordance with one
exemplary aspect of the invention. Although the
embodiments described herein are with respect to the

use of ammonia, it will be understood by those skilled



utilized herein, the term"l|lean" shall nmean a vapor

stream having a lower level of lowvolatility
woanmi7aosgant s t herein than the |iquid or two-pRasAIS2006/026893

fluid provided by the gas manufacturer. The system

provides the requisite puriéy on a consistent basis

and mai ntains stable purity’levels in the enbodi ments.

Further, the supply vessel (referred below, as the
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vapori ze the liquefjed gas_since the transport and
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substrate. _In the processing tool, vapor ammonia
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%éx%ggépgﬁe average ammonia requirement, a large
transport vessel capable of holding, for example,
23,000 gallons of liguid ammonia, may be required.
[0030] Referring to Fig. 1, a system 100 is
provided, preferably indoors or within an enclosure
(not shown) that allows operation at ambient
temperatures. Ammonia is transported from the non-air
gas manufacturer to the ultimate user in a transport
vessel 10, such as an isotainer. The transport vessel
is in fluid communication with a vaporization vessel 40
via conduit 20. Ammonia transfer from the transport
vessel to the vaporization vessel may be facilitated by
pressurizing the transport vessel through injection of
a high pressure, inert gas into the transport vessel
10. For example, pressurization can be accomplished by
providing gaseous helium from a helium supply system 30

to transport vessel 10. The inert gas is typically

supplied in cylinders at a pressure between about 2000



(standard liters per mnute) of anmmonia vapor at a

pressure of 50 psig and anbient tenperatures. The
wacbwrasmomoni a use rate at the tool may be hi gargs2006/026893

variable, ranging fromO slpmto nore than 2000 sl pm

To neet the average ammoni a requirenment, a |arge

transport vessel capable“oﬂohélding, for exanple,

23,000 gallons of liquid amonia, may be required.
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éﬁﬁéﬁfﬁxbéfhme is attained in the vaporization vessel
40. Vapor ammonia is then drawn from the vaporization
vessel 40 until the ligquid level falls to a
predetermined value (i.e., until a certain “heel”
volume remains). When this “heel” volume isg attained,
the “heel” ig discarded and the vaporization vessel 40
is refilled from transport vessel 10.

[0032] Alternatively, ammonia may flow from the
transport vessel 10 to the vaporization vessel 40 in
gsemi-continuous fashion. In this embodiment, flow from
the transport wvessel 10 to the vaporization vessel 40
is controlled by a control valve 50 disposed on conduit
20, such that the liguid level in vaporization vessel
is maintained at a relatively constant value. Liquid
level in the second containment vessel 20 is typically
maintained in the range of about 1%-95% of the vessel
height. The liquid level is selected to optimize the

balance between liquid entrainment in the vapor phase



transfer liquid fromthe transport vessel to the

vapori zation vessel. [0031] Ammonia may be transferred
wobnramosmnsport vessel 10 to the vaporizati on Pesa82006/026893

batchwi se or in sem -continuous fashion. In batchw se

transfer, liquid or two phase anmonia is transferred

fromthe transport vessel” tid the vapori zation vesse

40 until the desired anmmonia volunme is attained in the
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iﬁter |ver anmoni a may flow fromthe transport
Y #A$9" t he vaporization vessel 40 in sen
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dalaEerBous effect on the ammonia purity. Such

treatment means include subcooling the liquid stream
withdrawn from transport vessel 10, either through a
heat exchanger or through pressurization, and routing
the liguid stream to a separator (not shown) disposed
upstream of the wvaporization vessel.

[0034] In the vaporization vessel 40, vapor and
liquid phase ammonia and contaminants exist at or near
equilibrium. Contaminants that are less volatile than
the low vapor pressure gas, such as water, metals, and
particulates, preferentially remain in liquid phase,
while ammonia preferentially remains in the vapor
phase. Therefore, the low volatility contaminant
content of the vapor stream 60 exiting the vaporization
vessel 40 is lower than in the liguid or two phase
gstream 45 entering the vaporization vessel 20. For
example, if the vaporization vessel 40 operates in
gsemi-continuous fashion at a pressure of 100 psig and a

liquid level such that 75 percent of the tank contents



l'iquid phase. [0033] Alternatively, the liquid stream

Wt hdrawn fromtransport vessel 10 can be treated to
wonrew@agoodt from becoming a two phase m xture PCTMIS2106/026893

its introduction into vaporization vessel 40. This may

be desirable to prevent thg vapor streamexiting from

t he vaporization vessel fr ﬁ16arrying [iquid droplets.

These liquid droplets could carry contam nants t hat
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maintained in a range of 50 psig to 300 psig. The
corresponding temperature ranges from about 32°F to
125°F.

[0036] The vaporization means may include a
conventional heat exchanger, such as a shell and tube
exchanger, in which liquid low wvapor pressure fluid is
boiled against a second fluid. Alternatively, the
vessel may be heated using a heater located on the
surface of the vessel or within the vessel. A variety
of heaters can be used. These include resistance
heaters, such as a heating blanket, heating rod, or
heating blanks as described in U.S. Patent No.
6,363,728 and incorporated herein by reference in its
entirety. Further examples of heaters include
radiative and inductive heaters as well as microwave
based heaters, as described in U.S. Patent Application
Publication No. 2004/0035533.

[0037] The vapor gas space in the vaporization

vessel could be superheated and circulated to vaborize



phase streamentering the vaporization vessel were to
have a water content of 1 part per mllion (ppm on a
waounb@Eroogmsi s, the water content of vapor drawnPETmised0he26893
vapori zation vessel would be approximately 10 ppb.
[ 0035] The vapori zation vessel includes a neans for
vapori zing the | ow vapor pressure fluid transferred
therein. A s the vapor streamis wthdrawn from
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exchanger, Tn which l'iquid_|ow vapor pressure fluid is
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heated wall in contact with the liquid ammonia, the
vessel can be operated at a greater vaporization
capacity at a given wall temperature. Alternatively,
the wall temperature can be reduced if the capacity is
to be maintained constant.

[0039] The vapor stream in conduit 60, is conveyed
to delivery panel 70 upstream to the point of use,
which controls and regulates the flow, pressure and
temperature at which the low vapor pressure vapor
stream is delivered to the point of use at the desired
flow rate. Generally, the flow rate ranges from about
10 slpm to 2000 slpm.

[0040] To maintain the desired contaminant level in
the vapor stream withdrawn and conveyed through conduit
60, a liguid stream that is enriched in low volatile
contaminants can be withdrawn from the wvaporization
vessel via conduit 100, to a purity control valve 110.
The flow associated with the liquid stream varies

depending on the purity of the ligquid in the



Publ i cati on No. 2004/0035533. [0037] The vapor gas

space in the vaporization vessel could be superheated
wana7moswal at ed t o vaporizethe |iquid contai nedCTuS26826893

vessel, elimnating the need for vessel based heaters

and elimnating the potential for droplet formation.

In this enmbodi nent, vapor- Wduld be drawn fromthe

vapori zation vessel and heated by, for exanple, 10 to

+O0:PE 200k efaiE BT LAqt Pepyessel Hshdgsapbtaven (nahd
shown) . [0038] In order to facilitate and/or_increase
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vapor pressure vapor flow is fixed. The ratio of
liquid flow to vapor flow typically ranges from 0:1 to
2:1.

[0042] With reference to Fig. 2, another embodiment
ig illustrated. 1In this system 200, the ligquid stream
enriched in low volatility contaminants is routed to a
waste container/vessel 225. The pressure in waste
container/vessel 225 is controlled by venting vapor
through conduit 250. Waste container 225 is typically
operated at a pressure ranging from about 1 psig to 100
psig. The pressure in waste container 225 is typically
lower than the pressure in vaporization vessel 40,
thereby enabling flow to the waste container 225. When
the waste container 225 is filled or becomes nearly
filled with liguid, it may be returned to the low vapor
pressure gas manufacturer for further processing.
Alternatively, the contaminated liquid may be recycled

to first containment wvessel 10, or optionally routed



t he vapor stream w t hdrawn and conveyed through

conduit 60, a liquid streamthat is enriched in | ow
woabatogmo cont am nants can be w t hdrawn from t RET/US2006/026893

vapori zation vessel via conduit 100, to a purity

control valve 110. The flow associated with the liquid

stream vari es dependi ng 6nithe purity of the liquid in

t hevapori zati on vessel and typically ranges between 0

A QOhdper€cento of o tthee bt mhiog hawu pheserdt us dud o

rate to the vaporization vessel. Since an

e nat ey ytennsrehtSIPE d | evel is maintained in
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and LCD manufacturers requirenent for a constant,
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controlled by adjusting the rate at which liquid is
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to 2:1, [0042]. Wth reference to, Fig., 2 , another
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ahotdideps2@s5t ovil®dOconduit 240. Optionally, partial
condenser 290, can be incorporated as part of the
vaporization vessel 40. Vapor exiting the partial
condenser 290 is routed to the delivery panel 70, while
the liguid component in the partial condenser is
returned to the vaporization vessel 40. Alternatively,
the vapor exiting the vaporization wvessel 40 can be
routed to a mist eliminator (not shown) to remove any
liguid phase component and return it to the
vaporization vessel.

[0044] Additional purification systems 210, such as
filters, can be disposed downstream of the delivery
panel to ensure that the low vapor pressure stream lean
in low volatility contaminants is further purified
prior to its delivery to the point of use.

[0045] While the invention has been described in
detail with reference to specific embodiments thereof,
it will become apparent to one skilled in the art that

various changes and modifications can be made, and



psig. The pressure in waste container 225 is typically
| ower than the pressure in vaporization vessel 40,
woher@ogooenabl i ng flow to the waste contai ner BEBUSYHN6N26893
the waste container 225 is filled or beconmes nearly
filled with liquid, it may be returned to the | ow
vapor pressure gas manufactifrer for further
processing. Alternatively, the contam nated |iquid nay
Q§u£€QY§+1€g LRpibtal, contabareAbpyee8RY £QomOkhe scope
optionally rou?edV|a conduit 230 to the ultimate
oanthactppendsdwaseémer eat nent system (not shown) .
[0043] The | ow vapor pressure stream w thdrawn from
t he vaporization vessel 40, nmay be further purified by
routing the vapor through an adsorption, filtration or
distillation device 290 di sposed upstream of the
delivery panel 70. The aforenentioned purification
device may include, for exanple, a partial condenser
290 which is cooled by a refrigerant streamto
condense contam nants that are less volatile than
amoni a. The refrigeration stream may include any of
the commercially available refrigerants or nmay be
provi ded by evaporation of the waste stream exiting
wast e contai ner 225, via conduit 240. Optionally,
partial condenser 290, can be incorporated as part of
t he vaporization vessel 40. Vapor exiting the partia
condenser 290 is routed to the delivery panel 70,
while the liquid conponent in the partial condenser is
returned to the vaporization vessel 40. Alternatively,
the vapor exiting the vaporization vessel 40 can be
routed to a mst elimnator (not shown) to renove any



i quid phase conmponent and return it to the

vapori zation vessel. [0044] Additional purification
woeyet7a®o210, such as filters, can be di sposedPCT/US2006/026893

downstream of the delivery panel to ensure that the

| ow vapor pressure streamlean in low volatility

contamnants is further purilffiied prior to its delivery

to the point of use. [0045] Wile the invention has

en describ yn. detail with reference to specific
Sﬁ%%jiln%n?lsaerﬁee#elo% it will becone apparent to one
ski |l ed. i n & heystrdm tihed  tiedh @pisrichagngesl andvapor
nodi fi cati ons, can be made, andequival ents enpl oyed,
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transporting a | ow'vapor pressure fluid an
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transferring a portion o i quid and/ or two-phase
|Wveneapor pressure fluid fromsaid transport vessel to

2. vapor: zatd on, v érzfi% “%gégfé‘igﬁ d£asle PAIL, 08 108/
IQUIdIS vapori zed, t awng a streamcontal ni ng
prwdrashdge | 1ewivhgdiatpiss @nre chg d nEtaw sl dtttatyport
contanmi nants fromthe vapori zatjon vessel; and
vessel to a vaporization vessel, wherein at least part
of the liquid is wvaporized;

withdrawing a stream containing primarily
liquid that is enriched in low volatility contaminants
from the vaporization vessel; and

withdrawing a stream containing primarily
vapor that is lean in low volatility contaminants from
the vaporization vessel and delivering the stream
containing primarily wvapor to a point of use wherein
the low volatility contaminant level of the stream

containing primarily vapor is maintained within a

desgired range.

2. The system for manufacturing a low wvapor
pressure stream containing primarily vapor according to
claim 1, further comprising:

pressurizing the transport vessel through
injection of a high pressure inert gas therein to
transfer the liquid and/or two-phase fluid to the

vaporization vessel.



wi thdrawi ng a stream containing primarily vapor that

is lean in low volatility contam nants fromthe
woaporiogmbi on vessel and delivering the streanPCT/US2006/026893

containing primarily vapor to a point of use wherein

the low volatility contam nant |evel of the stream

containing primarily vapor- il18 maintained within a

desired range. 2 . The systemfor nmanufacturing a | ow

vapor pressure streamcontaining primarily vapor

according to claim1 , further conprising:

pressudi zi ngheéhsystansport mewsfaetttthinggh lawecapon of

a high pressure inert gas therein to transfer the_,
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pressure stream containing primarily vapor according
tehasqi or 1ltworphafer sevepni Srey: thet dpawi rgtite vessel

|1 gul dophasg: oL Lpospbass. stisam frgmthe vapori zation

vessel 1n a or “di'sconti nuous franner. 4 . The
system for manufacturing a | ow vapor pressure stream

cont ai ni ng ginarilz vggor acc rding,to claim1 ,
furthe?'cpnﬁ ?s?%ﬁ? Hi tett PgH ﬁ%tV po? Hi tAUr EWR°Fr om
thecySROE | gL ¥E6868IntAgapHBhhNETY PaPSE ¥BESKGing to
controls the flow rate, pressure and tenperature of

the23mwl v apertheessorer yaped: st ream del i vered to the
poi nt - of useg; pg ., iﬁg éﬂétf 50T, MBANLAGLUELDg @pLow
vapor pressure stream con ning primarily vapor
acoodi ngt tonclrassel towhedel hvéhe pansl -whidsecosthols
sem conduct or,

éhe £TBW rate, pressure and temperature of the low
vapor pressure vapor stream delivered to the point-of-

use.

5. The system for manufacturing a low vapor
pressure stream containing primarily vapor according to
claim 1, wherein the point-of-use is a semiconductor,

LED or LCD manufacturing tool.

6. The system for manufacturing a low vapor
pressure stream containing primarily vapor according to
claim 1, further comprising:

pressurizing the transport vessel via a small

amount of energy administered thereto.

7. The system for manufacturing a low wvapor
pressure stream containing primarily wvapor according to

claim 1, further comprising:



LED or LCD manufacturing tool . 6 . The systemfor

manuf acturing a | ow vapor pressure stream contai ning
wonrberaogdoy vapor according to claim1l , furthePCT/US2006/026893

conprising: pressurizing the transport vessel via a

smal | amount of energy admi nistered thereto. 7 . The

system for manufacturing -aijow vapor pressure stream

containing primarily vapor according to claim1

further conprising; hea e ljquid.contained in the
vaporlzatl%%aEéggeFﬂ9lilggﬁéa?oﬁ§%ﬁ3ﬁaanlﬁhmhlch t he

g8£92é§18ﬁ'%§gsé9abﬂétaahéﬁﬁoéﬁchhﬂgéﬁ fhuivdic8. thhe
tem for manufacturi ng a | ow vapor pressure stream
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wherein the |liquid phase or two-phase fluid is a
non-air based fluid selected fromthe group consisting
of anponi arhbydyegem ﬁbkomhdefacaubmngdaoibWevapor

di chl orosilane, or a mxture therei .. 9. The s% L8 E
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primarily vapor is lean in |low volatile contam nants,

conprising: a transport vessel having a liquid phase
or tm@ipha§ﬁefg§b@ehh%k@'%bnufacturing a low wvapor

pressure stream containing primarily vapor according to
claim 1, wherein the liquid level in the vaporization
vessel is maintained within a range of about 1 percent

to 95 percent of the vessel height.

10. The apparatus for manufacturing a low vapor
pressure stream containing primarily vapor, wherein the
stream containing primarily vapor is lean in low
volatile contaminants, comprising:

a transport vessel having a liquid phase or
two-phase fluid therein;

a vaporization vessel, to which the liquid
phase or two-phase fluid is transferred and at least
partially vaporized;

meansg for controlling the energy delivered to
said vaporization vessel;

a first conduit connected to a lower part of
the vaporization vessel through which a stream
containing primarily liquid enriched in low volatile

contaminants is withdrawn; and a



a vaporization vessel, to which the |iquid phase or

two- phase fluid is transferred and at | east partially
woaporoogwd; neans for controlling the energy deCrawsemd026893

to said vaporization vessel; a first conduit connected

to a lower part of the vaporization vessel through

whi ch a stream contai ning-peomarily liquid enriched in

| ow vol atile contami nants is w thdrawn; and aa

del i very pan
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is withdrawmn and routed to a point of use, wherein the
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use, wherein the purity of the low vapor pressure

stream containing primarily vapor is maintained within

a degired range.



