LOW PRESSURE DROP BLENDER FI ELD OF THE I NVENTION (1) The present invention
relates to a bl ender systemthat enables precise blending of gases or

| i qui ds wwolowarsy79bow pressure drop. BACKGROUND COF THE IPRVENTI1@NS2902) Many
i ndustries require precise blends of fluids; e.g. gases or liquids, for use
in manufacturing operations. It is often preferred to blend these fluids on
site. For exanple, the npOoW PRESSURE DROPIBIOKNDEReVI ces, di spl ay devi ces
and solar cell devices nmay require the use of fluorine gas in several

manuf acturing operations. Generally, fluorine is used in these operations
in a gas m xture containing about twenty percent (20% fluorine and a

bal ance of argon or nitrog ( yordine is a very reactive gas
and requires special handli L 8 ; :&*dgﬁoften desirable to produce
fluorine on site using a fluorine generator, such as that available from

Li nde, 3 f ' 3@&%“&%%& ESHHE psig. This
is a sep?ﬁ?nggggggg?gggﬁﬁgrggﬁ§#nﬁﬂ?&FﬁSpIace toaﬁitiggsggééfe y concerns
of usi nof gHseghaiqpide ssthverydod prassgedrapnvent ori es of fluorine. (4) To neet
the requirenents of the manufacturing operation, the fluorine nust
generally be mxed with a diluent gas, e.g. argon or nitrogen, and is used

as a repl acenent gas fﬁE §£!:g EEE containers used by the
manuf acturer. The m xt {1 uu?ﬁ§$bqfﬁng e ﬂgﬁg to nmeet the particul ar
requi renents of the manufacturing operation. Therefore, it is necessary to

be able to provide precise blends of the fluorine and diluent gas. (5)
Known gé92p| dhagisiusipias teqoind pretige blandsefflordspe.g gjases dp ligwids.iey; useypi cal |y rely

on nmass _flow controllers on th s fe lines .t royi t he r.equired
opect 1 Erpg e ERG, T heh brbed Flm REF B Ph B, dRra el o

val ves tHaghantBifiRe 6f Sathohreliats, BispR$ HE el 200 sblhr dell@letivbd Mey deqtiysSthem The
20 psig limt for fluorine generation coupled with the pressure drop from

t he nasusefafdlodemgasdn sevem! masuigeipringepatioan Cenegallinuediegs sseddethester y

mani f ol - 1 [ . : cept abl e
or pr 0RO o8
gas bl eages sr mtrbgensi nply not work in these types of manufacturing
application. Further, the control valves in the mass flow controllers are
noving parts that can fail and require significant repair or replacenent to

mai nt ai (f)()gj)eﬁ@éaiug)enﬂuoﬁne is a very reactive gas and requires special handling if shipped, it 1s

often desirable to produce fluorine on site vsing a fluorine generator, such as that available
from Linde, Inc. that produces fluorine at a maximum pressure of 20 psig. This is a self
imposed pressure limit put in place to mitigate safety concerns of using higher pressure and

larger inventories of fluorine.

(004) To meet the requirements of the manufacturing operation, the fluorine must
generally be mixed with a diluent gas, e.g. argon or nitrogen, and is used as a replacement
gas for cylinders or other containers used by the manufacturer. The mixtures are usually
very specific to meet the particular requirements of the manufacturing operation.
Therefore, it is necessary to be able to provide precise blends of the fluorine and diluent

gas.



(6) Therefore, there is a need in the art for inprovenents to systens for
gas bl ending. SUMVARY OF THE | NVENTION (7) The present invention provides
a systemwoaorashedd for bl ending fluids; e.g. gases or [PCaisdeL/osisphout
significant pressure drop. Blend accuracy is naintained by the system of

the pre |.nventio I 1 e avai di the pressure. drop. associ at W th
known -bf@%i h@“’g’?&%ﬂﬁg %P@%C%E%&%{%ﬁfbﬁﬁpwe%ﬁﬁgﬁﬁ&\ﬁ@ refyo %‘gﬁ gure 1
is a schewebholreM Bith bhereb) BRGID grev vl B casieet PedificitPoRebradodi nent of
the present invention. TAlI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS (009)
The pr eFheese masy 8nwicontrglegvindude eonsypd valresahel cavsergubsioriabpesingopib or nore
fluids w thout experi.enci .si.gnifigant pressure . lcular, the
pr esentwleﬁl\?ghww i ﬁ?%%d;gs iﬁ%&r Oliglrloéj nﬁﬁgg%ut%og C ﬂél%ff}v dﬂgqg?%gﬁ%or t he

pri mar ya@aSrons 4einas fbkuehirdiRis, aflvell Whbeéh dng bhdi@mipléN delvbryghagfdlds such as
argon or nitrogen, is mxed. Blend accuracy I1s assured according to the
pr esent make/ s oresan drops seusad bx knewr £93 Wepdsarimaenepigbled ol progiss Ii%Anch st ream

to a mags fl .t ' : t . |
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t he pr emahéseitypes ot manufayrtisg plidatier iFesthof theicghtrd@wabpeooethe masd fles and
activation/deactivation determ ned by fine-scal ed pressure transducers.
controllers are moving parts that can fail and require signiticant rega.lr or replacement to

maintain operation.

(006) Therefore, there is a need in the art for improvements to systems for gas blending.

SUMMARY OF THE INVENTION

(007) The present invention provides a system and method for blending fluids; e.g. gases
or liquids, without significant pressure drop. Blend accuracy is maintained by the system of
the present invention while avoiding the pressure drop associated with known blending

systems.

BRIEF DESCRIPTION OF THE DRAWINGS

.(008) Figure 1 is a schematic view of the blending system according to one embodiment

of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

(009) The present invention provides a system and method for blending two or more fluids
without experiencing significant pressure drop. In particular, the present invention utilizes a
near zero pressure drop run stream for the primary gas, such as fluorine, into which a diluent

branch stream, such as argon or nitrogen, is mixed. Blend accuracy is assured according to



(11) The present invention is nore fully described with reference to Figure
1 which is a schematic view of the bl ending system according to one

enbodi mrerwoab12dse79pr esent i nvention. As shown i n Fi gur e PCT/GS2@niof®ny gas
source, such as a fluorine generator, 10 is connected to a prinary gas nass

flowrreer 20 t.hrough,a val ve Vi S .Sou S on or
ni t r ogeH® PEEFEPED Wﬁﬁ%éi/él&‘”{%agwa? ﬂﬂ‘gr??n%(g FF%?‘% \E/?/Sggarﬁ1 rooefllner f&’d‘gt hr ough
a val vem\é&rfaﬁ}%m@g&@ﬁmﬁmﬁhe flow controller V2 is slaved to the
operation of the flow nmeter 20 through a controller 50. In this manner the
amount of diluent gas exiting the flow controller 40 can be precisely

mat ched t i r i the flow
nmet er 26&1%? np%grp? &g&ﬁ?@{t}{ béﬁ(n%]r? g P?%&nqk}? ?d(%vl\}l] lma S?aésstsﬂevg@t hr ough

val ve Vacoarding ® the p&demmvhnﬁdiﬂa}dmshnmier@asf leigh erpgodeksazawes\amtont roller 40
at m xi ‘g poi nt 6Q0. The Pressaée of t recisely m xed gas i s naintained
by cont # Wlafl?@/d?ﬁ%}’aél"%iﬁ CHInERH 8Y @&F\?‘é’f‘ RSP UEIHRY CF’ér 50. In particul ar,
controller 50 receives pressure information from pressure transducers PT1
and Pt2 and uses such information for the control of valve V3 as wll be
nmor e f u{0L}) d&he pickend ityehtinw, is Tioee il dascghed with rderepredy i&@éﬁ b thhd)%%s s

equi prrent can exit t stemt .ac ties 80. The
pressur%tha’fn%c 1"18?‘( Qﬁi]}: tg?r}dﬁ%griyﬁarélsac Orghﬁsoﬁ?%ﬁémll@nflen% ﬁ %(SFrlhtg point 60 is
very snilvkntihe NsoRewAin FiguRds epeinagy #8 sbtlitEe Bﬁ@ﬁﬁ@tﬂuoﬁﬁegéﬂemﬂor 0@y |ess
than | psig; and preferably less than 0.3 (12) In operation, the
syst em efaneeied [y aRERATY gy BATS Ty meter %%H@Lfgé @@H@r\éﬂl 4 SHVRM 87 QEKEr i bed

bel ow. t hr ough
the Tl o hibpioEpRBERE R A GaREa b Y S o33l LHRDIERD thichlps 1) ot
di | uent vithe B0 giThe beeraimsoheofiove cmttrotiet €2 is4daved ethp ppgstimefdhd fier ent i al
across valv 3 is neasured b ressure transducers PT1l and PT2 and that
"o or meFIsh 29 BrpeA GBS 0ot P aHBbe “BOCAL S b 26 STEdHE PO er 20
does nof,fiSAL 40%caft b PRIcLsEly n\fa%ﬁé% us PR feck§aMab Bldnll WithehPpassyipas drop bet ween
the primary gas source 10"and valve V3. Thérefore, pressure reading by

pr essur@mur@ﬂhs dluwemetPITZQ vih partivalby grivgry gasdions oW wetdr 2P passppihonuighat el y t he
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When prpﬁ@@@ss@fﬂbf@lﬁ@[ﬁrecﬂ&y Rt ga8 B riai%@The@ B§ coit@Mitd Weryioh 6MhegalseWi | | be
dr awn fromthetggeneral area_of mxi nggpm nt 60. Injitially, valve V3 wll

remai n ¥B &3 eontziier B elarticulas contreller BY) rereies preesurs RREMAUEH FORPIHYE begi n
to fally ]?ce}{fn%d Iﬂf&seg awﬂgmﬂgtﬁm%teﬂ@@@mm SEANEYS hapgpycer PT1 and
pressure rans cer ressure readi ng romt € pressure

t ransdu@eresfuﬂ’g)rﬂesan‘ded%%varréhmomd (gesjcand)etﬁnend@irtb rpnjcbﬂreqﬁipmeih’éﬂ ai fferenti al

pressure based on t rreasured surg ues at {s H@ transducers PT!
Bnd. PT2vestnet5EeR Ex MesHEEm Snirasth B es %n@a R P10 BT e d

Pressur g, 4abiige Py 108 hﬁﬂh% B6inb&Y is BB/ n{di‘lewlﬁhr Q)?éf‘éﬁﬁg dichidheRithdpre@peeeds the
predeterm ned pressure va t he contro O provides a signal for

openi nginveties, e/gless(dladl)lpslgomdqpefmahb’ lvalth@l %p&grl mary and dil uent gases
are conbined and m xed at m xing point 60. As the process equi pment 70
continues to require m xed gas, prinmary and diluent gas m xi ng conti nues
and t hed2y f mropatatiah, the 88&HT & tREHesS aktmion\M3licwd the petepil Bequienabout  t he
predeterm ned pressure val ue. \Wen the process equi pment 70 no | onger needs

m xed clescriherdelons Salg Vhisrnened angdqranaryiens (suiis upgnef)é]é)&ﬁ targug ey i um
d
P11 and By F TR Ao N VaT bne TR [RBRENE Rov R apLR Bp GG oo

pr edet engssiloey stakiuBerald. gt pbaﬁswhéiffemmabdckces vEfe V3ad measuBedits présssred unt i |
nore m xed _gas i S needed hy the process equi pnent 7 n_this nner,
pr essurtgangdussrsdcriged 1 tm@ngﬁgaﬂ BHoRAN i BipYAee 1 ceml%f ﬁb aPSFUES e
exper i iRt Sfeo DI ARERErLVE DR R Bidp b wadi ng_of
nitrogen wt Oglgrr%d]n%eﬁéégt%g&elgﬂ% oop (1)0 5s reflfl é%?llneq)\fvas carried out. The
final product was a 20%fluorine in nitrogen bl ended gas stream This
m xi ng was acconplished with a pressure drop of less ant 0.2 psig.
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(16) The system of the present invention has several advantages over prior
art blending systens. hi particular, the systemof the present invention
can oper awe 2at2/05e199 snall differential pressures, e.g. PesaISeiansPopsig.
This is significant inprovenment over the differential pressures required by
prior art systens enployin ss.flow controllers.. Furt her he ,syst em of
Phe”pr ol BRepiie O P Yo L iyt PSS edngyY bifre KESeRT 11 ow
meter for| @ResYEvOU3tHQoRARMN the AppBEiniRlY tHelpddsure OF 8 ipAgh system In
particular, a mass flow controller having a control valve that is

suscept piodecaddrdnaptimery gas sowreul §; edt. fon flppeneir¢ro e thioting gengrator helewed 19 or t he
primary f.l ui(f (gusg%)y according to the present invention. In addition, by
cont r ol PYREY FEPY¥rount of diluent fluid for mxing based on the amount of
primary fluid nmeasured by the flow neter, nore consistent and accurate

bl endi n& can_be acconplished. It is a nore specific advant a?e of the

pr esent (G13) e Nthes pracesseapipaens &) seapivesppiged & dhersutten 825 gl Phdrayn mary
fluid a ' . : o t ' t nd shut - down
di scr epgﬁrgﬁ%(gg%ngﬁ? ﬁ%gé){rrr%%%ltqé) @élﬁﬂédl' g{élrtllt lvﬁ?ﬁ Vnszdg%lgjgﬁ? %rdﬁﬁlgg%i ng can be
account p@ssuer messusdbyemgsent tayches PT2(Wiltbegingo saflsvighrbodiffdnencpresent

i nvention can be varied in sjze accommodate different flow rates ranging
from 0. RFESYFR le%wq@,rﬁ%urg|twn5f’gp%rr?ﬁa§ﬁipea?SltfaHaBSéluaWe@fmt% ?reéé%f? f or

exanpl ere_a@ihg RSt BE pR3sPL trAflibQrI9PP SRS pRIVRE D BSicherdIResEYBieem of the
present invention. Wile fluorine has been specifically nmentioned above,

t he sysdiékreofialtpnessywredswedtonitmmeasied pressurb eraluseat prassura frgnsduesirs BB gndocess
fluid, h as those yse for el ect rdoni CS gitst%ll.aé@ rgsr%gresvglu%ﬁ) devi ce

manuf ack bt €21 9 feprafned 204 thep i OomPagd Y YT 2 RO gy et e e ads O3y gon,

ni t r 0gegbntraRéd WWHMﬁh@P&Bsur@JiﬂfﬁereﬁﬁMgﬁﬂeedQfhef]fﬁéd&&ﬁﬁined pAs8urd val@selict i on,

nore than one diluent fluid can be used, e.g. two or nore fluid streans can
be succesiplien P nreiddes asgneh&r gpoias e ¥dam Feed pressures for the prinary
fluid and diluent fluids can be varied to neet process demands, e.g. the
primary fluid pressure may range fromO0.3 psig to 200 psig and the dil uent
fluid pi0adsutpomepenirgngbrefV i pribapsing diloeS@@sqssirgeoninaiond mixedhitl e gas

bl endi ng. has be&b desgri bed abave, t,&e {.esertlt i nvent ieign is.not |limted to
gases, DU BRI Ay PHRIOGEE §IF B i“r‘i’ﬁ S “OIeHET BT G ATERPEEs or

conbi nagi\RASeRmiGIAE caftthubs B4 thle SfeRMNEL predsQtAbrdst vaid 13 el Longhes st ood t hat

t he enbodi ments described herein are nerely exenplary, and that one skilled
in the ahont thapredeikenined prassushealegm Vheuthe ipwﬁssaqglpwepﬁmo qegrEnesdsg from the
spirit and ope. of the.ipv | - . var .at | L fications
are i ntnélﬁﬁgggg ’@leb?eS?Sr?‘élm&%eg%%t%lﬁ&ﬁﬂtﬁlﬁ%nz(ggeg%h g#dﬂ?#léﬁ?ﬁr\?%% |%i§q%és descri bed
her ei nagreasare dfferehed as mkhsuasiiindirernicsradidictro $&d and €TR et fidlc 8¥Barthty in the
alternative, as variaqus._ enbodi nents of the inventjon naﬁerbSG{) Sﬁgé){[ged to

provi dePressuredilerentipl falls below a pedgtanmingdayalijess SRy cqreo

is closed until more mixed gas is needed by the process equipment 70. In this manner,

pressure drop across the system is minimized.

(015) In a specific experiment using the system of the present invention dynamic blending
of nitrogen with a running stream of 10.5 slm fluorine was carried out. The final product
was a 20% fluorine in nitrogen blended gas stream. This mixing was accomplished with a

pressure drop of less ant 0.2 psig.



1. A nethod of blending fluids conprising: delivering a primary fluid
to an area downstream of a cl osed control valve through a flow neter;
measur i ngwohe12zosotynt of primary fluid delivered throughPChaskéiomsaves er
measuring the pressure of the primary fluid in the area downstream of the

| d | ve; | i ' d fluid t
Cpstreantly’ dhe Eidthnheamert PR T AR e oY Bt Shreier
cont r ol lsi$émd. ha géﬂi'@ﬂl@f, tRf syStemITaRd predehtiindefiRh kxesReatt h-Ru@gdndine mass flow

controll er based on the neasurenent taken of the anount of primary fluid
del i ver diffar¢ntiglipssuree, 4. dass thandrpsig. This is pigaidigaitigprovempiteysiihe of t he

secondaﬁ}@fgr%lgi%frjggg the ar eéib)lfjﬁ%rre m.of the, cl osed gaont rgtlmlyztasl ve; conparing

t he neasure SEURSWEWn S Pedm a#geﬁﬁgﬁnplé)glr’rrlﬁé?asts 8 cl’0sed ¢tontrol val ve;

openi ng FuAkerchabysedm vthy preddit inviehgortdlintigitedvhhd} mbahpeeis Byhainmastipied
downstream pressure and the neasured upstream pressure exceeds a
pr edet efliAviBderdippagesunag the amount of primary fluid entering the system. In particular, a

mass flow controller having a control valve that is susceptible to failure as required in the
prior art is not needed for the primary fluid supply according to the present invention. In
addition, by controlling the amount of diluent fluid for mixing based on the amount of
primary fluid measured by the flow meter, more consistent and accurate blending can be
accomplished. It is a more specific advantage of the present invention that because very
precise measurements of the primary fluid are provided to the controller 50, that slight start-
up and shut-down discrepancies of the amount of dituent fluid needed for blending can be

accounted for in subsequent cycles.

(017) The system of the present invention can be varied in size to accommodate different
flow rates ranging from 0.1 slm to 10,000 sim. Blend ratios can be any of interest, for
example, blend ratios of 1% to 99% can be achieved using the system of the present
invention. While fluorine has been specifically mentioned above, the system of the present
invention can be used for any desired process fluid, such as those used for electronics,
displays and solar device manufactufe. Further, any diluent fluid can be used, such as

argon, nitrogen, helium, hydrogen, air, oxygen, or methane.

(018) In addition, more than one diluent fluid can be used, e.g. two or more fluid streams
can be successively added to the process stream. Feed pressures for the primary fluid and
diluent fluids can be varied to meet process demands, e.g. the primary fluid pressure may
range from 0.3 psig to 200 psig and the diluent fluid pressure may range from 5 psig to 500
psig. Moreover, while gas blending has been described above, the present invention is not
limited to gases, but rather may be used for mixing two or more liquid streams or

combinations of gas and liquid streams.



m xing the primary fluid and the secondary fluid in the area upstream of
the control valve. 2. The nethod according to claim 1l wherein the fluids
are gaseswo2o12fise7onet hod according to claim1 wherein tReTUSAADHSEHNE

liquids. 4. The nmethod according to claim1l wherein the fluids are gases

and |iqulds. 2012/ 050790PCT/ US20Q.11/ 05290 h i,hg to
claim 1%@3@%‘?\4&%&%@?8&%}{ K58 1\/\%6(51% %%%n%ﬁégérrgﬁlen@ %\%1%?’?8@%%1 Yessure
and t he giematidiRGkIRS i ©8 Bt PigS5ike e atisticht aad @ddifyattheramiloftrdeparfingcess
equi pnrent fluidly connected with the area upstream of the control valve.
from the spirit and scope of the invention. All such variations and modifications are
intended to be included within the scope of the invention as described hereinabove.

Further, all embodiments disclosed are not necessarily in the alternative, as various

embodiments of the invention may be combined to provide the desired result.



7. The nethod according to claim5 wherein the process equi pnent is

equi pnent for the manufacture of electronic devices, display devices or

sol ar celwodewse®y 8. The net hod accordi ng to clai m 1pCunish@n/ os®npri si ng
m xi ng additional fluid with the primary fluid and secondary fluid. 9. The
met hod according to claim1l wherein the primary fluid is fluorine gas and
the secondary fluid is a diluent gas. 10. The nethod of claim9 wherein
the fluorine gas is produced by a €uuwiM$e generator. 11. The net hod
according to claim9 wherein the diluent gas is argon, nitrogen, helium
hydr ogen, air, oxygen or nethane. 12. The nethod according to claim1l
wher ei Ny Bl ymbhwid is delivered to the area downstream of the contro
valve at a pressure of 0.3 to 200 psig. 13. The method according to claim
1 wherein secondary fluid is delivered to the area upstreamof the contro

val ve at a pr.essur f. 5.t0,500 psig. 14. The nethod according to claiml
whereinﬁthe.@HPW§?§°éh%ﬁ%ﬁ&ﬂﬁﬁ%ﬁdﬁﬂé&?ga pressure drop of less than 1 psig
bet ween del i @ WriaRd pMin¥iyTHid tolid-arciR wiBk bt Bt tatdrol 0a16d @idigh4 wherein

the pressure drop is less than 0.3 psig.
flow meter;

measuring the amount of primary fluid delivered through the flow meter;

measuring the pressure of the primary fluid in the area downstream of the closed
control valve;

delivering a secondary fluid to an area upstream of the closed control valve through a
mass flow controller;

controlling the amount of secondary fiuid delivered through the mass flow controller
based on the measurement taken of the amount of primary fluid delivered through the flow
meter;

measuring the pressure of the secondary fluid in the area upstream of the closed
control valve;

comparing the measured pressures downstream and upstream of the closed control
valve;

opening the control valve when the differential between the measured downstream
pressure and the measured upstream pressure exceeds a predetermined amount; and

mixing the primary fluid and the secondary fluid in the area upstream of the control

valve.

2. The method according to claim 1 wherein the fluids are gases.

3. The method according to claim 1 wherein the fluids are liquids.

4. The method according to claim 1 wherein the fluids are gases and liquids.



WO 2012/ 050790PCT/ US2011/ 052903 16. A system for bl ending fluids
conprising: a source for a primary fluid; a flow neter fluidly connected
with the woun#sdn the primary fluid; a source for a secorusasiy/ofios d;, a
mass flow controller fluidly connected with the source for the secondary

fluid g valyg tlyidly connechod Rehaeend fack oW BRIE! (il Lhg mss Tl ow

control Fer; e pressure downstream O e; means to

nMeasur e dbiastRaBEethe HiRBThe eraneéd ipiecandbiessurdif dreated by deaid fodm peaes f or
controlling the amount of secondary fluid delivered_ through the mass fl ow

cont r ol eeyipmentflidivernaceted whk hemianipsteganpefithawapte] YAlYE- del i ver ed t hrough the
flow neter, and for opening and closing the valve in response to the
differential between the pressure neasurenents taken upstream and

downst r gam offht hethedbhv@rdind . claine wiatianhamoasdéquipmant &l equipbht fahéeei n t he

fluids are gases, |iquids or a_conbjnation of es and |i qui ds.
manufacture of elect?onic devices, display devices or solar ceglafewces. g

8. The method according to claim 1 further comprising mixing additional fluid with the

primary fluid and secondary fluid.

9. The method according to claim 1 wherein the primary fluid is fluorine gas and the

secondary fluid 1s a diluent gas.
10. The method of claim 9 wherein the fluorine gas is produced by a fluorine generator.

1. The method according to claim 9 wherein the diluent gas is argon, nitrogen, helium,

hydrogen, air, oxygen or methane.

12.  The method according to claim 1 wherein primary fluid is delivered to the area

downstream of the control valve at a pressure of 0.3 to 200 psig.

13. The method according to claim 1 wherein secondary fluid is delivered to the area

upstream of the control valve at a pressure of 5 to 500 psig.

14.  The method according to claim 1 wherein the primary fluid experiences a pressure

drop of less than 1 psig between delivery and mixing.

15.  The method according to claim 14 wherein the pressure drop is less than 0.3 psig.



18. The system according to claim 16 further conprising process equi pnent
fluidly connected upstream of the valve. 19. The system according to claim
18 wher eiwothe/gs00ess equi pnent i s equi pnment for the meoUfiseen0e2903

el ectroni c devices, display devices or solar cell devices. 20. The system

accordi to,claim further. .| j ng sources for additional fluids for
bl endi ng&w’ tﬁ‘Syﬁgmpf%r?orlr%nlrai/ngffﬁﬂcllsd&gdr?gg{gébondary fluird. 21. The system

accor di ng t oaehaédodOpiareivid;t he primary fluid is fluorine gas and the
secondary fluid is a diluent gas.  22. The systemaccording to claim 21

wher ei n t he aflpyarterdhudly sonmegieh withthersgyien forit prumiry Bk ogen, air, oxygen

or methane. ,g,ree for a secondary fluid;

amass flow controller fluidly connected with the source for the secondary fluid;

a valve fluidly connected between the flow meter and the mass flow controlier;

means to measure the pressure downstream of the valve;

means to measure the pressure upstream of the valve; and

control means for controlling the amount of secondary fluid delivered through the
mass flow controller in response to the amount of primary fluid delivered through the flow
meter, and for opening and closing the valve in response to the differential between the

pressure measurements taken upstream and downstream of the valve.

17 The system according to claim 16 wherein the fluids are gases, liquids or a

combination of gases and liquids.

18. The system according to claim 16 further comprising process equipment fluidly

connected upstream of the valve.

19. The system according to claim 18 wherein the process equipment is equipment for

the manufacture of electronic devices, display devices or solar cell devices.

20.  The system according to claim 16 further including sources for additional fluids for

blending with the primary tluid and secondary fluid.

21. The system according to claim 16 wherein the primary fluid is fluorine gas and the

secondary fluid is a diluent gas.

22. The system according to claim 21 wherein the diluent gas is argon, nitrogen, helium,

hydrogen, air, oxygen or methane.



WO 2012/ 050790PCT/ US2011/ 052903 23. The system according to claim 16 wherein
the source of primary fluid is a fluorine generator.

WO 2012/050790 PCT/US2011/052903
23. The system according to claim 16 wherein the source of primary fluid is a fluorine
generator.
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