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WO 03/ 100410 PCT/1B03/01204 1 REDUCED MJ STURE

COVPCSI TI ONS COVPRI SI NG AN ACID GAS 5 AND A MATRI X
WEAE10048TI CLES OF MANUFACTURE COVPRI SI NG  SAI D  PCT/IB03/01204

COVPCOSI TI ONS, AND PROCESSES FOR MANUFACTURI NG SAMVE

Background of the Invention 1. Field of the Invention

10 [0002] The invention is generally related to the

field of manufacturing conpositions conprising an

acid gas and a matri x gas having reduced noi sture, and

whi ch are stable in acid gas concentration for nore

than an insignificant tine %erlod The invention is

aREDYECED MOIST URE [GOMP OSITIONS GOMPRISIHe AhACID GAS

t AR AMABBRIXi@AS, ARTIChESOFMANUFACEIRESCOMPRISING

SO GOMPBOSITEONSAND PROGESSES FOR MANUFACHURINGh®AME

15 conpositions, and the like. 2. Related Art [0003]

Moi sture is knovvn Bgcl{gea@ﬁdmm@meamdnve gases, such

as the so-called "acid gases", for exanple, hydrogen

1skield efethedavesion sul fi de, car bondi sul fi de and 20

er CHGRTS 4ISEEARbARSALEPISRA & BE TR dn AR diAlS)
I R a ek Pk el i e

term ac gas

cbk%@dsm@{s@oﬁl}in@u@em%ﬁl @©is bh@k ngadx pasdeeing reduded nmhsiﬁle and
m xture of  gas and liquid phases unl ess t he phase

whschsqs@ étiabiedmaplyl gk ReICSHERIOn fpmer thamen eigpifisnt time period.
THE %’?\%Iﬁbgn 1 Zags%l Ifelatédfto %ggcrlég%f 'n{lﬁlﬁfa%ﬁﬁ@ goﬂt{ﬁnﬂlrgQH EICH%BO%UOHS

react as stan conpositions, in-ot
stu@vastatal cgainésrs kanthiningath& campositomecton ungds camaioingde of
t hese ses. In matrix or carrier fluid, then one
C%B?SIE%H F‘%ﬁhelﬁiﬁw to reduce or renove the noisture.
Gas standards may have to have, and preferably do
have, a long shelf life, since the standard reactive
2gRslateayAnot be required imrediately after production.

A f t ant 30

o001 *p SR 1 KR To RB oY 1 Pkt o 1 e
“RQIRYRE", Fbr ERhPI h9drokEPMILNE chdoRYIEMEdgasrdondihifide and
prinmary inportance if the stabili tsgng;)f the reactive

mems {imercaptapnata pibogelsred tor as thielsig fera aeaanplex cqapound.
| |
( eis t%rr{legcelcri] ; é‘ 1? fised h%pe%? fo (ﬁegpﬁe&?tﬁlnefgdé%ﬁv\#{eﬁ hbﬁg pgltélI&d or

X 0asSprior to

nﬁﬂﬁl}e 6008 rah@ llitlﬁﬁl phases henlgk e phiase isfspecififalynaentioned s
noi sture fromthe reactive gas, and then m xes the
dried reactive WO 03/100410 PCT/1B03/01204 2

[0004] One problem presents itself: if one is interested in producing reactive
gas standard compositions, in other words reactive gases having a known
concentration of one of these gases in a matrix or carrier fluid, then one must consider
how to reduce or remove the moisture. Gas standards may have to have, and
preferably do have, a long shelf life, since the standard reactive gas may not be
required immediately after production. A source of reactive gas may contain a
considerable amount of moisture. Therefore, the reduction or removal of moisture
from the reactive gas is of primary importance if the stability of the reactive gas in the
standard gas is to be maintained. It has also recently been observed that moisture in
the matrix gas (prior to its being mixed with the acid gas) contributes to the problem,

for if one removes moisture from the reactive gas, and then mixes the dried reactive
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gas wth a wet matri x gas, the problem has not been
entirely solved, even if the noisture level in the
waored/rooxiogas i s conparatively Iow. [0005] A seconBCT/IB03/01204

rel ated probleminvolves the containers that the

reactive 5 gas standards are stored in. If netal or

gaewvith alweh m:b,tnx g theypeolgeindigs wot Heen ertoelytolved, ever/ibthe

beco bed .onto the ne nd will ultimtely
e B Rty S B Y R act | ve gas. [ 00D6]

C}ossnan et al. (U S. Pat. No. 4,082, 834) describes

al l oys, such as 10 al|oys of nlckel titanium and

zirc Mﬂéln A sreond, geletedpratiiemanvolves e qosspingry thay thegeactive
gas sl{% S aré/ LA8h; It*lﬁgtﬁlo&%et&qﬂl 8'@5&@6%&5@58@@?5%& Wftlﬂ

rocar bons, nonoxi

aﬂd%ﬂl@étonﬁradscﬁbéd o@e e @ttal, ang etlatilinesely ahgigeghd cangentration
about 200C to about 650C. Wile the patent does not

ofithedgactivagpy gases, it is apparent that hydrogen

sul fide, carbonyl sulfide, and nercaptans are

hydr ogen- cont ai ni ng 15 conpounds, so that there woul d
not (pe0tahy Grepecined ab¢Us Pats Nos4,082,8siesaities pHoyspsuch as
enove. sture from.t hese acid gases. Wil .

DGR Rt RO B Tk e BB AR sgggtive sases

(§1ﬁﬁ LShodrs %érh ﬁ&&ro@&ﬂh&lﬁlﬁm@%ﬂﬁpﬁ%@tsﬁélﬁ ad Bl Bhs | ¢2@Bn
a composiTion onpri si ng carbondi sul fide and noi sture

nmnongiet @elgm daleldy,@xyghe apd gitrogemsé temperasutes ranging from about

i bitive § rcial use. 0007 amank
2B a0 o WIS S0 3 st b B R Sbari
Pal%gsﬁsmﬁ@é ch®ORYI SAF 8, Mxﬁeﬂ&hﬁﬂﬁlﬂd dré B§drofen-BRtikintnges
rominert gases, where the inpurities are selected

cﬁmowndaesoghwbere oreild notihg a8 cxpacisdrberelits upiag thesa aheys to
dhd :O V4 fGisur O SBGRese LAY QORT MQI@é Gl Ak i dHe8 nbEERH

npri ses gas w

hpdxfogén‘; lah&tl%rmteethewcoﬁlﬂrmrsbﬁle dncﬁituﬁi rededtion frofin a aompodition
of at. | east about 5% by weight as eleneg ﬁl ni cke
v

CAMarFag P%FQO%@IFL&?IQ%WP’&%G uviagthess Alavadbe fughgempeyature is
pﬁﬁgﬁ%vgﬁgfgg&gﬂmgngge is no disclosure of renoval of

nolsture fromreactive gases; there is therefore no
di scussi on or suggestion of noisture renoval from

react ses,. noi st trix gases
and H07ho YEiTas o o H-S tof NRaky b 020 desiyives a¥hESep
pPEEROR} tnind RARRI RS ofpliiicd frétAinerf\O&es, where the
4,853,148 and 4, 925,646) di scl oses rocesses and

lmpmptwlater setectddofromd thyg grgumorqas@ega a§cdibenr wgnexide, dathes digxide,
ooy Bidhg ol o RSB EieP el PereiseT FgPiies SOH g the
g3k A4hRidRlaté mBRSADdotftised of nickel in an amount of at least about 5%
by weight as elemental nickel and having a large surface area, from about 100 to
about 200 m?/g. There is no disclosure of removal of moisture from reactive gases;
there is therefore no discussion or suggestion of moisture removal from reactive
gases, moisture removal from matrix gases and mixing same to form a standard gas

composition.

[0008] Tom et al (U.S. Pat. Nos. 4,853,148 and 4,925,646) discloses
processes and compositions for drying of gaseous hydrogen halides of the formula

HX, where X is selected from the group consisting of bromine, chlorine, fluorine, and
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3 iodine. The patent describes the use of, for
exanpl e, an organonetal |lic conpound such as an
wa@biosmgnesi um conpound, on a support. The hal i Per/im3/01204
substituted for the alkyl ¥unctional group. Suitable
supports are, alumna, silica, and alum nosilicates
1o(dmet (Fhelpatent desatibestthe Yise ¢dofes gampleparasganemegallic compound

i Se0 AR BTRF AR g AEBHE 2l 0 1t SRR for e

an@mvladlor@i gfop S Buftle §UpPoiteBie] AMmURS Siticned alumingsilidies
reduced noisture gases to form a standard gas.

(matwrak essynihetic)e Hoayever, thegs ismgrdesqyption 0o segesdfon of reducmg or
C

5550 B58Ps B ACETDL SR RRREALS A o BN By B s

fioi inatdixZeaods dnd mipingftle &Idhged rhangtluresgdsem ﬂmn dsmntlard ghhe

atent d b t d to | h
Abarsy Vel (LS. TesoNppbo IS <Ebree PREF AORF BBy

réi\ab of ‘E%f 6t BEbLYIVE Hﬁlggérp seso ﬁsmg %%er&oi&ﬁten pReGerably

gases, but once again, ['acki ng any teachi ng
high sfliggestiéente. Thk pateanmacdbagasmomnp oxiisturslownlio &ss Mz, or

No 6, 183, 539 dlsclose utili.zin
oAl 4 E0L by e G o b b GBS higiRe: or
b%ﬁlﬁ@-@o&hﬁﬁigdg‘hs&‘”guﬂtﬁk@ El%a\iﬁiﬁﬁére if Fa@lﬂhgaﬁy hEMARBT sub@Bstion
di scl osed types of gas streans in which this type o

oﬁstg]trdalcsg@dxﬂmmﬁltlb@w l§4S| P@taNDaﬁ,:] &s130alisclqpes wtikizinghighsodium,

lod% §1 1czi1 ﬁa&?'@q %?18%? gorr 61(‘1:%2} ?1%§ ﬁg c{%ﬁ% & %ﬁﬂl’e anH @\{]a%r@apor

fiehhydsefeam ThpMiseRed tpds ofbghts aleAmein wrsapmrm@rpaaﬁmgh
ot her such gas systens. There is no nentjon of sulfur-

sedinmalomi ﬁ’gcaa@PJ@SI ygels oan batilized inalvdys aifenitragem dytrogen,

BB 0 02 B SRR ) SR 1

btiradicsé¢, dstprenting otHea suchsiag ¢ essemss ULHeras ﬂohaéntidnmﬂl?.ulﬁlud er

t he trade, desi gnatjon 0 for redycin
ceﬁw@mgopéldc%@éﬁgﬁ%{tqndﬁmg.ﬁ% Pl pEpro vﬁ i ¥andard gas
O Q6 sbons that contain an ethylenically

un aturated chl ori nated hydrocarbon, water and

hydr ogen chl oride. The nethod 25 includes providing

certaj i n-.cont ounds.,in.the syste

oo el s N e tcFaTee v ol bt P Poutar
siEO&Y, Sudhhs Moat §h&wh Qﬁd’err%@&a&t&ﬁ%ﬁiﬂdﬁn%wgwﬁY&rredlﬁ:ﬁng the
renpval or reduction of noisture from gas phase

chlorqdo soricentnationan chlprinated ligwid hyfrosarhansihat @aéam an ethylenically

R R e A

1r[dh§t¥é§ bR idIAS EstaiAitop B coragihingtamps AN iR thedykteheatlt | ve
gases W ll react wth netals, there is a definite and

contagingribesystear wath shrmp lecelassiewnpidisre is daslisclasureqrayggestion,

however, of removal or reduction of moisture from gas phase compositions, or

production of standard gas compositions.

[0010] Given the problems of moisture reacting with sulfur-containing acid
gases and other reactive gases, and the fact that some or all reactive gases will react
with metals, there is a definite and unmet need for standard gas compositions, articles
of manufacture including those standards which are stable over reasonable periods of

time, and methods of producing same.
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of manufacture including those standards which are
stabl e over reasonabl e periods of tinme, and nethods

wo@bs/moemuci ng sane. WO 03/ 100410 PCT/ |1 B03/ 01204 P&T1/1B03/01204

Sunmary of the Invention [0011] The present invention
overcones many if not all of the problens noted
above. In accordance with the present invention,
certain "acid gas rgsistant: 5 _nol ecul ar sieve
conposi tions are enPIBPALY pLhedgyention. o vve noisture
fr omgédlqz)d The praResiihiefisn 60EMHEEd MenyRifheedl biVle pashlems
(preferably an acid gas, preferably a sulfur- ) .,
netsdwebove. g agedrdanga svith thepreaeit &1vignon, SCHARDHIAE Sas Essistant
trix_gas ng.the s ' r :
iRl s RS ST AR P o Bedef o HmdPe i tspuF Fom fuid
chmpéditforgadmpaikRglalieattive ghd (ecterablyt dneicidogaspprefepably a sulfur-
entering a vacuum baked, "passivated" container, or 10
confaiaingasid gas).wad motstR e Emaysd Sopht BaTESRs AisHgthg same or

dffﬁe‘r}%ﬁgﬁéaﬁg’ TR reﬁg&ﬁ%oi%@yegm %ﬁ hd fehi@ ed%ﬁ?ﬂa&\'@matrix gas

separate valves) where m xing takes place in
atehthen cambiaed) eitherAsion seehtérarged vachiiug-takedn“‘passimateel” coptansr, or

hat the water, copntent of. the.final conpositj.on
SQASP 85 V5O oK B PRI ST T oGEaAP DL ess
PRI 486l A GRSl in e

cdrtaifsr. UAeused diersimthieiernt ‘Gemp Ve 'aueane dhiat theavaser ¢patent hethe final
nmoi st.ure concentration of the . final,, coppositi

BRI AT BAGACU L B illbecaial tp 87 TRSs tap {0 perts per
bHiiB®Gpbilensit @fetféﬂaslfv 16dsWhah WOFABOEhd MOFE prafebly less than 1 ppb.
concentration, preferably no nore than 0.01 tinmes, and

Asorsed hereisftae bny reducedS mecanh that Bieguaisturaroacenieation of therfipal
ORIt c&rﬁ%r?s%{%ﬁu@%a%ﬁv ga{s%g%teln%’morte Bandf] Gififel Ak starting
PRYY V0T Poture 1S abput ppm i n reactive gases

flRe@nsostinay et dotéenti@tiog wireferablythocaofeakiard(.01 times, and more
Conpositions are made to 4 ppm concentration,, then
peRfprablycno merethan QAQT tiags the gl HEFEFgsucentration. Presently,

i: i t- " - .
A0 oSBT S TN s i
comainiipydompouhdle Compdsitiomyxoe nede tod pipri cohcentratian, ¢hen: dilbed

Y-S X ,(%ﬁ V\,hgr ein Sis sulfur, X algig’éY.are the“s?
t thediesifestreficed mpisiRes coReRIFaHRRRntf YSeIderar ted i ot e
cg%tgﬁgrgg%oﬁhﬂ’n&cﬁﬁem&ﬂ%m&l K¥tbonyls3Pid, ¥hd cORYSRRs

. Exanples of preferred sul fur-containing
wathipfoumds W:t hin fornmula (1) include

Y-S-X @

wherein S is sulfur,

X and Y are the same or different and are independently
selected from the group consisting of hydrogen, alkyl,
aryl, oxygen, and alcohol.

Examples of preferred sulfur-containing compounds within formula (I) include
hydrogen sulfide, sulfur dioxide, methylthiol, ethylthiol, n-propylthiol, i-propylthiol,
benzylthiol, and the like.
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hydrogen sul fide, sulfur dioxide, nethylthiol,
ethylthiol, n-propylthiol, i-propylthiol,
whenmpktohi ol , and the |ike. WD 03/100410 PCT/ | BOB¢DIEIGA1204
5 [0012] In accordance withs the present invention,
nmet hods of passivating internal surfaces of
contai ners that have been cl eaned and vacuum baked are

| to i t hel f-1ife. of .
o BUTE) 6 ACtBEREE Witk e misrebbinceRion e Riihds of passivine
1rﬁéifﬁal%ﬁﬁgé’é§to?corﬁ§m€1%3ﬂat m@@@b&ntcﬁ@né&ﬁxm vazi@nibaked ere

means that tine duri nrg which the initial
emplwed]tor iaticave thé shelf-bigof igoecayeposiions.cspsailly lewrmoapensration

S,.Subst a nt ai t nt
42T 8 RSB AR P e hIP ey W RRE P e durin
whichlisé ifidl @bhoentratist ¢l aresktiveganstotdddh afCOﬁtamer is substantially
concentrations of about 1000 parts _per. billion ‘ ppb),

majisaipeeitthe mtepded epdesipd P%nqe@ﬁatwaeén Has corygxf. thy p
.@ggﬂm@ry rg«gmaa%eae LGSR thaf BF cGREREMmRLE %}gu %O@gﬁtétpher

concentration does not var
bithien (.1;5bp elicendtivefgas camestestionaloeonst vafy bu;bmute thad +p|dl@
nore than +/ -

t he concentration does n
DETBTCE CoPcBR AT OL ART 4D BRPD.h e HRa deenal yery by more
tHAA S S1 5 gﬁ@(\’én@ ‘«%Pc&?z@ﬁt@ﬂfoﬁ?& Mdut ToRHsY, Hﬁa"coﬂ@&traﬁHﬁ Bo&snot

Inert gas or matrix gas, of 1000 ppb or Iess.
vy by 3horeleanptls 20 parced. f‘how rcnactentretht” rsaativa @ese@fmﬁane gases

cont ai ner co 1 t duct
g R Gep TG e 1 S A et 400y Bt 1 1PRgeb or
1q@terial (preferably selected fromthe group

consi sting of noisture, nolecular oxygen, netal
oxi des, and nixtures thereof), and (2) an effective

anou e 20. ctive ect i

oouod] T R B el BT IBSLf THBises 1)
tHe@a4dtioH Pr&tfst dMadilitch-dodtddeing wasdrRn hindad yxygehtbatalmtith

Preferred articles of manufacture of the inventian

mafesial(paefsrablisslestadizgma the grpep epusisting pbmojstire elecular

|
ORI )3, DAL R OSSP EEG l  o
réaktive gusmhaleffoytive sieat being oanptiches drdinteadédostmetrietionfof

Yet other preferred 25 manuf act d products of th
SRR AR © bR ARty SR e e s PIefUT. Eeriess wglefacture

f t %
oIS AR OIS e FLOUBL RSN,

pfdsivated3fietalh d?reﬁerabl:gm,he Rztal Rsseleamdl iR ghreegrope cywisting pf
al(ljllnflin?nri ea ltlm?nrlll% a IIoeysI srt]e(::I ?ereorrllda% b?n%ltlgrclzst t%greof. Yet other preferred
manufactured products of the invention are those wherein the silicon-containing
material is selected from the group consisting of compounds within the general

formula (II):

SiR'R’R’R* (1)
wherein R', R?, R?, and R* are the same or different and are independently selected
from the group consisting of hydrogen, halogen, amine, alkyl, aryl, halogenated alkyl,
and halogenated aryl; and manufactured products wherein the compound is silane or a

methyl-containing silane, more preferably wherein the methyl-containing silane is
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fromthe group consisting of hydrogen, hal ogen, am ne,

al kyl, aryl, hal ogenated al kyl, and hal ogenated aryl;
waozhooerouf act ured products wherein the conmpound PGI/IB03/01204

silane or a nethyl-containming silane, nore preferably

wherein the nethyl-containing silane is WO 03/100410
sdheTéd BOB/tHd 2odp consisting of axttiylslane, emgthylsgamsp frimethylsigane

o‘{e E_Et h%:x 'Lll ane, dinethylsilane, trinmethylsilane and
WMGCHARE ;ﬁ‘%‘??ane. [0014] Reactive gases which benefit

fromthe passivation techniques of the 5 present

invention include nitrous oxide, nitric oxide, .
hydr H9d4] cReastivelgases whishibgaefit frnsn 8¢ nassivaionrtechaiqusp af the

o8P B A RER R G kLR FruapReff Pbrish, bllcfne,

bérof thshiedd, @nd adyeadid aRes bxdepithoahmtiv qild geadt WRhatsilicon-
10 gas (preferably an acid gas, preferably a
CeiRIPIRE-cCOBWOERGi ng conmpound) and a matrix gas, wherein
the sul fur-containing conpound has a concentration in
the conposition of no nore than 1 part per mllion
( ppnj0016] t Refirsaaspiot of e, invention laee commgeeions opmprAsinga reactive
noj sture concentrati on.of nq.nore than 100 .
B FRETABI S e cPTE KR Y & S B Con pUMEE pepeuindb oA fipatrix
gA0 G BictiPthe kulf R onlifihe CHBPo GRS %:cbh%gra%ﬁr?int tﬁﬁ &&mposition

wherein the 15 reactive gas is selected fromthe group
ofwnsiost thay 1 partpiet mallisn (ppnt)an thei matrig gasiand the ¢opepasyion has a

chl ori de hl.orine, boron i chloride,.and any, aci
SR A R R S R SR
mokd ffn%Pe@alﬂ? Rb Ahdrb AnA PP UPdferied CbhibbsiBons are those wherein the

sul fur-containing conpounds selected fromthe group

regoiined gasiinselestedofippdhrigrovd £onsiSting af PiGIOYS gkidei HEic oxiged

C Qu - Wit r ol .
nSORBIOG L oL oAb BRa BROATH o Seelfpoge
wolieh@& iwigh a ¢i)icdh-Eontdiging eompantid) thcarlingdudfupabntainige

and a passivated internal netal _ 25 surface; h) a
cemBpIBss seleriedfrompbe giopp congsimgtof sarbppdisylfiderartonylsulfide,

Lhsds Wid i 1 %1'3 internal space and in contact
aﬁ%ﬂé f)aéswa%né ?Irzternal metal surface, the
reacti ve gas having an intended concentration that is
substantially mai ntai ned; and 30 c¢) the passivated

internal netal surface conprising:
[0016] A second aspect of the invention are articles of manufacture

comprising:

a) a container having an internal space and a passivated internal metal
surface;

b) acomposition of the first aspect of the invention contained within
the internal space and in contact with the passivated internal metal
surface, the reactive gas having an intended concentration that is
substantially maintained; and

c) the passivated internal metal surface comprising:

1) the reaction product of a silicon-containing material and
an oxygen-containing material (preferably selected from
the group consisting of moisture, molecular oxygen,

metal oxides, and mixtures thereof), and
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1) the reaction product of a silicon-containing
material and an oxygen-containing materi al

w@ ps/eberabl y sel ected from the group consi sti ngpof/1B03/01204

noi sture, nol ecul ar oxygen,7 netal oxides, and
m xtures thereof), and WO 03/100410 PCT/|B03/01204 7
2) an effectiv@)anoaneffodftive Iamouemftthwaeagta‘@ gashféle effective

effective anount bein mes_th
concent ration of  r ERCHIEN athtg?eﬁ e f%e%‘{é]:g concentration of
substantial 'y mai nt 82066k g thAdsltblbeRuBSt it rAdihfafle@S

of manufacture of the invention are those erein the
reactive gas is selected fromthose nentioned in the

fir Siqog?i)e?’ eerrec# fes YLk ac ure dﬁL m%lﬁ S dré ﬂlOS? ﬁ'herem

arti ure I nc Ccts ere

tmﬁﬁdtl\vatgﬁﬁls sbl&bl&ﬂm&im thosd melﬁtldnsd an rhaﬁ‘sst\eap@sd oﬂ'&te&hventlon.
Preferably the netal is selectedfromi1

Qthoss prefenrerhargelea POmARLATTUE NG ARIPROZNE S Ydierelq @@maS%lY%W
R0 daCRrREDAL g &Qsﬁvﬁt&f&%&? P%?Jrabltg tlfétrﬁaﬁl i Qlfe@t(e& $dm the group

manufacture ducts o e invention are those
cupestiap of hlmmlﬁmhj ammimmoaﬂcgfs,rsitafeg irot aadicainbimmtions theteofl Yet

R S SRS B R SHRBRS Lot bt
c&ﬁﬁﬂfr%%é&@ﬁalqg sd18&ed RYRNhE QBURESnISHAS DI WORPpSkTAs whthid TR

ition conprises a reactive gas having a
gmumdthmww(Hh of about 1000 ppb and that does not
vary by nore than +/- 10 percent; products wherein the
conposition conprises a reactive gas having a

concegUIBRt iPesreRbd aiclés oPREnEBEURST thd il estafisar® tHose WAEKIN
by nore than +/- 15 percent; products wherein the

thenepwpokition r@omnpﬁsu agieRctive gpphaving/e congentraiionf agout 1000 ppb

SSTOSEPLS35 P50 PR 0 By BB P cfbsion

c6RAPR&S atrevtive @aPhdviRsa borgbgration of ab&lt 500 ppb and tiat dess not
of reactive gas, and correspondingly |arger, or smaller
voRhyAnPTs hatht/- d 6 EraRt; BIOJBFS WAPKSIE BRSPEEPEHOEPHPTSS e

aigxsygas%m%%oéo%keﬁfa%ﬁ Bf?&uﬁﬁé%@ﬁtﬁ&d"t atBRSF8C A By Rfore

venti on conprise only a single reactive gas
thuint-#i- 20péroantt Pgaiuctsivkeerein theagepositivg oomptisdsibigher ankywer

the like. The . c osi tion rise a xture of
CP%n%?tlorPo‘Pféeﬁ‘cé‘é(Etgggén@8%%"53P°1}ﬂy %éiyné{}ﬁ%f P SMaHgievargfion iy
Elllcghﬁ{at lohbiBBrell Svithiithe H¥Rni6El €r red enbodi nents, a

rocar bon, such as ethylene, propylene, and the
Ilke 30 [0020] A third aspect of the invention are

et h%j(ﬁ 9?f Pl;reailéli'rgg al%c es ok manuffacture of the invention comprise only a

single reactive gas with an inert gas like nitrogen, argon, helium, and the like. The
composition may comprise a mixture of two or more reactive gases. Also, the balance
of the fluid composition is, in some preferred embodiments, a hydrocarbon, such as

ethylene, propylene, and the like.

[0020] A third aspect of the invention are methods of making articles of
manufacture of the invention, the methods comprising the steps of:

i) reducing the moisture content of a reactive gas (preferably an acid gas,
preferably a sulfur-containing gas) using an acid-gas resistant molecular sieve, to

form a reduced moisture reactive gas;
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manuf acture of the invention, the nmethods conprising
the steps of. i) reducing the noisture content of a

wo enowive gas (preferably an acid gas, preferabbgr/mo3n1204

sul fur-containing gas) usimy an aci d-gas resi stant
nmol ecul ar sieve, to forma reduced noisture reactive
gas; ii)v®dogihg QigxithoisRET LIrREB o6 2 BBMrix gas ysing melansifagmpisiaire
fir‘r_]rgli st ur efocont egt egif a tmat ritx.X as, usi ng nmeans for
TR PR OTPHTEPF GO TS B #*Peduced i sture matri x
gas; iii)ivabuMA Gukify BakitdgaBnethNuefababf MedrdinsUbfdeablyl a
~container (preferably including any netal sufaces of
inedding amy meigl sufeces Emotad valves atigphc thdho coptaiger) at a temperature

t e 0 '
rdr R S 3o SRS 7B iy R il 1 oy PG fpf e than
6Mous, pibed |efibihly no ldse gmntlDdwouky dnavesjum ad nory than d0o ror,
nmore than 100 torr, preferab}ﬁy no nore tha%to(])1 torr,
PEshRrably e motethanabiogr Avd RFePIEiERPONO M Han O tpBy thfgrm a
v @@H{J—ﬂm&akﬁt@rﬂam%fam %rf%@to?‘the%%ﬂ‘a%ﬁ of the container;

exposi ng the vacuum baked internal netal surface
of t ing esporing thervacwunabikedsnternbmctal st fasorof thei dontamer to a first
ﬂglo rn'&qsoéE&W%B%pléi;sﬁlg\%_sgfc%%gslgg{aﬂgrg gc. %oor}%?ol'llx?lﬂ é‘groz{ tifhe ts{lfﬁ%ient to
afibi 12E RASt GO Jf e GlicoRraRatning SorhFAml t¥hdddt Witk 9 Pgen-
cont ai ni ng conmpounds (preferably selected fromthe

comtainngrsmyoundnpreferahlyi sctegted fronihlezenpagonsistingaf meistuse,

oxi des, and m xtures thereof [ t to form s
o e el B b s MRS by STy sticon-
tré@ed virri oadit 1dabiaioRr! of MR vlcust Hake®intdmaligetdixsurface of the

contai ner, the silicon-containing conmpound preferably
cemripings, the Fileorreantaiging apmpusdreterably gipe legsgroup

1 & i |: o fe [d) - vacuating the
o3l oL P BN Bl PR by g DEC0 10
substpetdcahting tak kortfinet foea sindei saffivianind snovegubstantially all of

oA o RN ABE 5 M e orygen conanin
cs; Huﬁf?i@'té Fd2t e sﬁiu&g.ﬂea'ed dfrakk) exposing the

Icon-treated surface to a second fluid conposition,
t he vdexposing theisdicoorperi surdaredo asedaniditpidicorpaesitiong the

bR R R T e

PR Himt i iRienddd dea@MRGHREdRENtE MR NI MPAriiSle off @Handfakfufe
sufficient to renove just enough of the second fluid

conpod) evagnating the adritainemions dmersuEicdnt nranpnyieduss édough of the
shel,f-life, lqw 25 cqncentration yeactiyv h
sfefod e Bnnelita eFEHE Pl e Goo et AR Gl |V
cEERIrMiditreadtivie Qs bt the RREdde@ Bodentriton iBdbE eshtatBérs bt €
reactive gas with at ) ) ] )
viii) combining at least a portion of the reduced moisture reactive gas with at
least a portion of the reduced moisture matrix gas to form an intended gas

composition in the container.

[0021] Preferred methods in this aspect of the invention are those wherein
the silicon-containing compound is selected from the group consisting of silane,
methylsilane, dimethylsilane, trimethylsilane and tetramethylsilane. Also preferred
are methods wherein the second fluid composition has a concentration of reactive gas

at least 10 times the intended reactive gas concentration of the manufactured product;
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| east a portion of the reduced noisture matrix gas to
forman intended gas conposition in the container. 30
w¢ 0ORd10Pr ef erred nethods in this aspect of the PCT/IB03/01204
invention are those whereir the silicon-containing
conpound is selected fromthe group consisting of
nethods herefrestepd is) aeche), arelrapeathy b8 o1 tastep i), imashadg veierein e

and tetranet hyl.silane. Al.so ef err ed. hads
sl el et 14 tpa DoBERE i B8 EorEhtich of e
sitiefiEesthiaingQdnpouh® BSddi iM Stef &) raddes iRasibol0 100 pHa tb heo
i ntended reactive gas concentration of the

peraentf anst methadpwberaierduripg styp/viip e sgcqd ropBosition 2pheateyl to a
i Y i ar._t

B N R e
coitaiamed apas oylirider Baveig an atjachededytiodsr walney, endhthieleglinder valve is

concentration of t?e siL'cog-containiag cggﬁgund usgd
RO VoA @Oy 10)SigPifdre St YRR ADEPTRIRICH oPrEIEOI 8 YeE igh

. : e

BTN 4L SR A0 poc
step@iv) 754) arEidpesteptrit etepeil) ard 1i) teke piaee thnstenoveehan 15°C.

the container is a gas cylinder having an attached

cylinder valve, and the cylinder valve is renoved

pri 020622] S peftedrdd aciﬁ%&ffesﬁfaﬁﬂﬁolelulﬁr dkve 1868 GOIMRLRTRE

preferably at very g tenperatures for steps iv)
gaug cohsistingeofaydleadarsiovas havingan effdctise hedt, sizmrdngihg from about

15hasGon vp e bl nasalye e LN 7 ges 8 Goroppa ¥ o about

8 AR5/ 8 AP RErFEIRS tHeGRb18 MM sicVRl R Pindek BiéarddR designations
sel'ected fromthe group consisting of nolecul ar

ASV 3eandhAWSA0, partiafldrkchéreia thomelesulaesievenigiAN360.om
about 1 Angstromup to about 10 Angstrons, nore
preferably ranging fromabout 3 to about 8 Angstroms.
Pref o028 ®ratelaby, ik réhowil SiépsSwithiawhe lvestior &€ carried
trade designations 15 AWB00 and AWA00, particu!arlﬁ i
ohestepmbimaon fdemperrtuss andllow ragebwill erspmy water in the iluid
wri)fl %E)ﬁ%@e% yandwe% lee?%;{c‘ﬁqggﬁ witt iR eé’gnﬁﬂgsg H% erred
I'NVEeNntT O are carfrie ouf"at “conbrnations o
ténBPERRNRE Wie Fdth fusoaBovaDEC td ikt teldw a edinpurturek Bére thie
the fluid wll not freeze, and where the reactive gas
regictive gastwitlalcomppese. Temperturesbedow D&Gprr disfaversd bagagee of the

f Just ab 0C.tq just. bel t t wh
TS0 B b 23 RS A o
Tofapefafured sbod¥ BicaitcHRpadISeh RinpbRture BPHSirBictive Yadduriat er

freezing in the container, or in the nolecular sieve
nasters rempvd rendisfavened doatapassiblgiisoemposationeeighp sict yoogas. It
tenperature,of the re Ly | LSt o
o BT b 5 BR8 D S5 ALTARR RS o pions
iPthelcbtaliRAGd by&a@dslow 0°C or exceed the decomposition temperature

briefly. Generally, it is preferred to operate at reduced temperature, as the acid gas
resistant molecular sieve materials seem to operate more efficiently at these

temperatures.

[0024] Further aspects and advantages of the invention will become apparent

by reviewing the description of preferred embodiments that follow.
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25 may be possible, through increased flow rate (or
decreased residence tine) conditions in the

w@asitoasmoer, to operate bel ow OC or exceed the  PCT/IB03/01204
deconposition tenperature 1oriefly. Cenerally, it is
preferred to operate at reduced tenperature, as the
aci d gas resi st Boief DebariptioarofshePeawingsri al s seemto
operate nore efficiently at these tenperatures. 30
[ 00240025ur 6T 1 ssplegicslizgrain aldwstratingyths nodthedseofitine/mmenton;
wi |l becone apparent by review ng the description of
preferred enbodi nents that follow W 03/100410
PCT/ | 05284, i h BlusPREG hebiuprefiovh®tDram Hydfogen
[oozé]@j Fngﬁ?L]?g]gnga%gip e T hat at g Che are
swigidh Gsctive gadaniong embpdiment pi0besivertian; apdj s a gr aph
illustrating noisture renoval data from hydrogen 5
sul fide (reactive gas) in one enbodi nent of the
I nvengoan; FGd3 [1R8#4iks sthkality3ddtd fod alstaatied reixale bf 1 ypm H,S,
data for a standard m xture_of 1 ppm H2S, which had .
whicthhagdrbeon preyiqpslyedenppistuiced asieseribedde refprenc t9 FIGs. 2, mixed
.rf e | . ] qd. i . t |
il £5G058ed GnDLf® mafrix e ¥ERimall Wb TURALASRALE A pROE
vafiuviabaking braklungman cglindet awsH°C it & natmunsadf 166G fat 6dours.
vacuumof 1 torr for 6 hours. Description of
Preferred Enbodi ments [0028] Adsorption of noisture
fromfluid conpositions conprising noisture 15 and
sul fur-contai ni ng conpounds may be eval uated t hrough
several theori ®@escriptién ofRrefaxedEmbodimbits such
theories do not recogni ze the benefits of use of an
aci d [ee28] rAebostian bof molistoelfmm fuidcempdbidonkecmagisifg moisture

adsaor.ption.of noisture onto the acid S- resjstant .
aagél&flﬁﬁﬁetaa@%mgmwdan@a ey e R L e wigh the
e?ée“k%ggﬂ Yissk Gdth th&WrRR 86 hbeRcOdnitd e BERHPEMNIse off Bf acid gas-,

erature and pressure enployed during this step,
reséstaw imolesilap sievhe Thh degrecadf adlnetppory of malstyse opterthé acid gas-

th arnticul ar sul fur-contajnin fluid from i ch
el Bndhll i eRltcRle vBY qphd b & At Fhflcat
pkopefticdiof Ht RAdorB¥nt, the@erhpddaturLAGREN R inloRid dHling ths Step,
in the sulfur-containing fluid that is to be o
ap g ae ed thexdhemigrd and physicebproperdias of tha gawicplar s fusfcontaining
aseous. .s [ At 0.
R R R o Rurg it it V&R  THEE ey Bleth ede dicbde oy
thetmng contehirationiTymdisate inChesulfikcyritainGeyRuit lthatds toiben,

MG awHi ||, pages 369-374 (1970). Wiile the
produced.

[0029] A discussion of adsorption of gaseous species onto surfaces that is
helpful in this respect is included in Daniels, F. et al., “Experimental Physical
Chemistry”, Seventh Edition, McGraw-Hill, pages 369-374 (1970). While the
inventors are not certain, it is believed that the attraction of the reactive gas to the
coating is physical in nature, involving an interaction of dipoles or induced dipoles,
but may be chemical in nature involving chemical bonds, as when oxygen is adsorbed

on charcoal. A combination of physical and chemical forces may be at work as well.
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inventors are not certain, it is believed that the
attraction of the reactive gas to the «coating is
w@hysioeml in nature, involving an interaction of PCT/IB03/01204
di pol es or induced dipol es1130 but may be chemical in
nature invol ving chem cal bonds, as when oxygen is
adso{003@] o' stdted inddnicly) et alinfatexperiméntplidatd foardsempetion

chem forces mmy. be at work. wel | . 03/ 410
SR PP A 2P o ol HEv Lieh Puciptvgiiady iRt
(MpressdddsimailliIR¥REE DRI 60dAIG péﬁgrmdﬁ‘@ﬂwrbiﬂﬁ madt@yal eplotted

plotted as_adsorption isotherns, in which the quantity
agding dhe eqyslirivaripressaxg rlagaaty wasesifiafsqrpiiqry i§ isprospibledp gelate

76 r . afs ' ' i S.: -
e} o ot i R sMEn B osBlre, il B Cffirica
eqisionlf Fesunilich,s possible to relate 5 the amount of

adsorbed material to the equilibrium pressure, using

the enpirical equation of Freundlich, V=kP* where 10

V = nunber of mlliliters ofpgas, corrected to OC and

760 nmm adsorbed per gram of adsorbing material; P =
wheessure; and k and n are constants that may be

eval uated formthe slope and intercept of the 15 line

obt ai ned when log Vis plotted against |og P. [0031]

dA! t ter _ngt L YeLynuntap gmmﬂﬁé}aﬁ%gﬁ%ﬁn@&%@ ;tg:o;(% RAn# 0

istribu : i.he

adsor bent q?%%’gg%rsﬁwdg%eggaun?ﬁﬁégéﬁ?ga I aay’er.

Consipde [ the dynam c equilibrium between

adso?(g:%l%géﬁlgé}fagée nol ecul es leads 20 to the foll ow ng

r el akiandn afd\constail’s thatdg\Be dtakratedFomm the\élgreandsntercept of the

defined previouysly, V' is the vol of gas 0C, 760 mm

25 ad8sP @Hleﬂé#‘e@?{%yéﬂ%@%‘g?&a‘%ﬁmni nol ecul ar | ayer

is conplete, and k is a constant characteristic of

the adsorbent-adsorbate pair. Thus, if P/Vis plotted
agai 1@A31P, Adtersativelyghangmuiecansidetedaidsaepition totdigtribute

Lan ir equati.on lies, The sl e of the.line.is
meeies oy aUTaRs of te SRRt 1 SieORP 08 Papaaequla Lger.
QRhSIAsMli6S of A dPndRie eqlifibRumPleMvecARssIBE AR frdtembieblilkSleads

l[imt 1/kVu. The values of the constant s nay al so be

tothedolhewingoclajomnl ot ting 1N versus 1/P. By postul ating
the building up of rmultinolecular

P/V=P/V,+ 1/kV,

Where P and V are as defined previously, V, is the volume of gas 0°C, 760 mm
adsorbed per gram adsorbent when unimolecular layer is complete, and k is a constant
characteristic of the adsorbent-adsorbate pair. Thus, if P/V is plotted against P, a
straight line is obtained if the Langmuir equation applies. The slope of the line is
equal to 1/Vu; when the line is extrapolated to low pressures, as P goes to 0, P/V
approaches the finite limit 1/kVu. The values of the constant s may also be obtained
by plotting 1/V versus 1/P. By postulating the building up of multimolecular
adsorption layers on a surface, Brunauer, Emmett, and Teller extended the Langmuir
derivation for unimolecular layer adsorption to obtain an isotherm equation for the
more complicated case. Thus, the surface area of a coating produced by the practice

of the present invention may be determined by the B.E.T. method, and preferably is at
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adsorption |l ayers on a surface, Brunauer, Emett, and
Tel l er extended the Langnuir derivation for

waod/mokecul ar | ayer adsorption to obtain an i sotPer/mo3/01204

equation for the nore conpticated case. Thus, the

surface ar ea of a coating produced,by the practice of
leakteabone siigranmneore ipoefenably db deaiekOemiveraey Ifyhe doatipg &, T.

met hod, and preferably is at 0.3/1004: ;

sqiiy Fpar b B POy ARk iy B 4ty id BY i{Oesp agsorotion
iSRRI MmAdThydsaénd i€ pedferd®y iR le@staN milfgrdn €TROBIH. MOmethod is
sonmewhat porous, the pore volune may be determ ned by
describedysrdesaikisunansr, -m@rﬁalﬁe@%ﬁ@}%ﬁr& -Agn.Chem.Soc., 60,

t . t . : g

BT B TR iR acortigh s B0 bR Becbrip 8Pl i1
BhatiteE. P. Hoynel, BnG Chidridaala, PAR, J. AnB0Ben.Go€.]1 238)73-80n@951),
_nitroqen adsorption i sothermnmethod is described in
ingerpgriteq Ry refgrencsthereis  p - joyner, L. G and Hel enda,

P. P., J.Am Chem Soc., 73, 373-80 (1951),

i ncorporated by reference herein. [0032] As stated

pr evil@032] y Aststeted mreviotislptbe eetmieemevel’ magans thet thatveater content

oA costRantimsgee B e TR Ebba® By PRl Bt bRBguat o
of RAOHARQ 0P pr,ldmle Brd7eghiseR I{Nagplgﬁﬁbt, BRmbR d;neferabaty] fss than

nore preferab ess than . (As note
1ppby (Assdtpd prevesislynthiess mpisturo eansantrations A et progently

resent | asurable directl.y.. t, ar bt ai ! "
o TR SRS Rl 55 byt SO BE e
nicAad thah e MYighidlcBnEPRaEsH 6Rthe BRalonipoeitibh Bainprising the sulfur-
conposition conprising the sul fur- 15 containing fluid
coptpiningeflyi@ v be ne mpse than O] ties the stagting fyid gomppgion water

regd

SRR 8506 S 241 e NS HRIRE B e
000 Qilndsithesarting nstiduteiconcemragonir e concentrati on.
[0033] The acid gas resistant nol ecul ar sieves useful
in the invention are 20 typically and preferably

thos g(’)(g?%: r"['h@ _%gidi s FUXREMt }1/6%'[11 Gives: usg%'i in tlﬂe invention are

4, 35 , i ncdrporated ref erence herein.
typiedllgrand gprefemblylibosaciestripad im Agiest atdl. (WbS Ratl Mo. 4,3586293,

. known under the trade designati gns AW 300 .and AW 500
NGRS B e by STFeGRT s BaAaY £ SEBAnt FRIEHI
sl i eldwitundef Bie Had&d@lglaliend RSO0 B1d AWesD, kiaKBle from
under the trade designation AW300 is about 4

Unvingggsal OisProdunts (UHRP)e f Theefievvepare sige pbtheanadeculsresieve known

| ecu] a i eve. kn der the,1rade designatd on A .
w8 TRl B o0t bl Al oy SRy e Rl e size
of e ISt Birddve KAbRA Mhadr thé @¥RSIRRMatith ABUSOD ishbout 5

Collins, J.J., "A Report on Acid-Resistant Ml ecul ar

AgigaiyemSypakscn B0y thherideps sestant mplecylptsienes mpyiherfaund in
draglgns £1., 1083000k ARid-ReditEAMBLANEISBES BIfks WW-300 and AW-

efente.
5007, Oil and Gas Journal, Dec. 2, 1963, which is incorporated herein by reference.

Such molecular sieves are available as pellets of diameters of about one eighth inch

and one sixteenth inch.

[0034] As stated in U.S. Pat. No. 4,358,627, molecular sieves are crystalline
metal alumino-silicates. The molecular sieves are basically a 3-dimensional

framework of SiO4 and AlQOj tetrahedra, the tetrahedra being cross-linked by the
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Such nol ecul ar sieves are avail able as pellets of

di aneters of about one eighth inch 30 and one
webximent h i nch. [0034] As stated in U S. Pat. NecT/1B03/01204

4,358,627, ol ecul ar sievedsare crystalline netal

alum no-silicates. The nol ecul ar sieves are basically
skaridgaif neyugnmh(ahs sd thantbowatio foOXSgezmatamel topherotal of the aluminum

ahe .the tet i.n b
A TR i B b R e S S
aRhfABm $Obd1ARkd b ehed iatlufioRin B¥ XGRSt 8F @ 6BidnD fdrRampledh alkali
of the alum num and silicon atons is equal to 2. The

oealgelmecﬁavthlrmt@leormfonew@twemaa the gxehageert for another byl ighiexchange

bal an he i f -
el P B ol S5 4Bl e ek RINREEA afocfonied by
wiath md¥tRil63qiriof o dm;ydfaaoe mieareggﬁaﬁm resuiles ihekyshits inteslaced
exchange 5 techni ques, &2{?; knovvn The spac

%@tﬁh@@w % mneléwl%mew%méhe Very high Wil Ateas for the
ad eg& I 5ol C%n%olte?uslgsle% Cﬁlfl e LR "1‘3@ ﬁilﬁf"flk@@fas used in the

tS|n sta W th annels o
preo¢re dischrsurdi dmﬂtmlpdmas fidt ahlycn‘ltﬁmmomdacg;tesh bghalsxuﬂfbataeces in
reas for .the, adsorptjon for | es.
Wit B BRI E b e R AR Al Srelgehd. HEh S o hiarady
gBFlﬁﬁx%H/di“oﬁﬁelr v %t&%&ﬁi'ﬁ%%ﬁ%cﬁ@&s QBbtdnces in which all or part
um nosi | i cates, but al so substances in 10 which the

ofithg mlmomhlaabeebeepiamr such ap fonvipgsariop bty@grra@mdm Euamula@nd

for .instan nd/o tal atons nd
2t SRR i b MR Tl vl i Reop s
tHehrsilsd FFordEs, fepreparlor 666l natedllyas thesodiuis FGHS So At

gérmani um Ti tani um and zi rconi um Substi tution may
sediwin CI@@OIpiraa@ a3soeidted Vot therpleetsqinegatiye sijasgn theycryse|strugsre.

so refe

oSty A o TR ba Bl an enefibel, ShRRRE iR s iEhhcement
of Sdi@$n tHe@nAS& N4 sidve drystal btrlhdm&eehcﬂ@dd Anmegiatr Mecahﬁcesble

in the crystal structure. ver, the nole

toshyslyReamiy I YHED SEB T AESEAHA MRRSES, @sﬁllpaswéh Pst A ?1’83{1@ Various
sﬁlfa%lleal%ﬁ %%Hangf)hr %Qﬂir%ndrbaﬁ?% WRLE ﬁﬁg%re e§blﬁ1‘ﬁ%e(ﬂr¥§$@gtal

ucture in € anmoni um (deconpos
sthyduegesyell Itmoiwm gethose mlbadea nltemrtreE)ednmwsedfkhé nateralzr t h

met al s, Ilke Varl |tabe|on ex

AT BTN L T S e Hed e ngi QIR the
pfers&ﬁwenagn %Ierﬂa tagifeen@f&nﬂeldhnkmm LILRARS Snatkitd, bB6hite, as
In the art 'e$ of the naturally occlrring

“cetl}asﬂeadymtqelaalhlawutnqmulmgm, poselits, fargeritehhatiandity, dgelcaided
r. ipclu in resen |nven on, are fayjasite
sifiteBitaLome it Biew Rl PRIR puSiabipiitt S,
1RO NAAuBite, 38apliféE nlesslfte,| RNOITHE tlﬁphéiﬁféhﬂnaﬁéilhté Eoffretite and

paullnglte nosélite, ferriorite, heulandite,

sedadite cE)ta@lplesgqf the Q)@thehg pmlg@-glhcpqmzpq)lptggwh@h are useful for
BTN bbbl SRS USRI g v
U e Na 8, 1 300070hid Zsolied Arets PPet. a16d2,882,243; as well as Zeolite B,
U.S. Pat. No. 3,008,803; Zeolite D, Canada Pat. No. 661,981, Zeolite E, Canada Pat.
No. 614,495; Zeolite F, U.S. Pat. No. 2,996,358; Zeolite H, U.S. Pat. No. 3,010,789;
Zeolite J, U.S. Pat. No. 3,001,869; Zeolite L, Belgian Pat. No. 575,177; Zeolite M,
U.S. Pat. No. 2,995,423, Zeolite O, U.S. Pat. No. 3,140,252; Zeolite Q, U.S. Pat. No.
2,991,151; Zeolite S, U.S. Pat. No. 3,054,657, Zeolite T, U.S. Pat. No. 2,950,962;
Zeolite W, U.S. Pat. No. 3,012,853, Zeolite Z, Canada Pat. No. 614,495; and Zeolite
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sodal ite. Exanples of the synthetic alumno-silicate
zeolites which are useful for carrying out the

wWEozEest i nvention are Zeolite X, U S. Pat. No. PCT/IB03/01204

2,882,244, Zeolite Y, U Siu4Pat. No. 3,130,007; and
Zeolite A, U.S. Pat. No. 2,882,243, as well as Zeolite
OBegal C&adpRat. Nio 8139 B0 &1802K -48o hiphe besa a@ﬁ&%tmwohtes

No. 981: Zeolite E nada t . .
a%é’é?ﬁ‘? ngreobar &1&: Igg?ﬁeﬁ\%esccxgb%dg ngslbatég 6#ﬂ9$}9 240 253,
3/0ah.48Nand 34,1810 57 8 also4feful ttBe disclbbuPes dﬁ?sﬁald Pdents being

3,001, 869; Zeolite L, Bel gian Pat. No. 575, 177,
ingetnorated Nereinpygefepence. No. 2, 995, 423, Zeolite 0, U.S.

Pat. No. 3, 140,252; Zeolite Q U S. Pat. No.

2,991, 151; Zeolite S, U S. Pat. No. 3,054,657, Zeolite

T, U{@35FalRefél<klﬁng A0WHOFRB2;, theZewlilltstratdd schématfeatly aMNagic

3012 853, Zeolite Z, da Pat. No. 614, 495; and

dgeam {05 cegyingoubmgthed sv%l? ) coqtainerpyANe TA A

i Qllhr.l NPrac B8k seftdrad fatb‘%f’ oremétalsurfik P E@a@@ﬁrﬁ b3k, fdveg YD

zeolites are useful. Mreover, the zeolites describéd
ténmpethtGres Patging\bem aBout0°C lxgaboat 14°¢C, 268 duced pdesdursgprefenably
t he sures of

g san g OB e ot retbing mgredhith e b Bis g g no more

tl{aQQﬁ@lltoBe?&rartirHQoﬁ%/\le&QhEd Ghodr, ptdf@aBlyin® 1édslthht 6 B&@S and
schemati ¢ally a logic diagram For cafryi ng out

e hrederablly an@s itiranelthours. 1s:fmma|arv@¢uwnabakﬂgl igterral metal

Internal , surface is selected at .12 Th fac
Sy, aR?a‘Eﬁ%%@ﬁ‘é §XPgsgd éot esﬁf 'Cofg%almtn%l?per a %‘glsateﬁla Efg %h fora
tibdeQiidab 8 WmpERstuteQand Pedsburé SEfichint (@bt @6bspb LS ileon-

preferably 10 no nore than 100 torr, nore preferably

cmawmgenma@i vsuth PENECNRPRBIHISTOIRAINGS Pr&STRb PR theTRefal surface.
S?elpolrjll 158 dua l ﬁ essdvﬂﬁ)agélgﬁﬁm t@&ﬁndﬂl i'can U5mbined w1ﬁh

era ours preferab
nftﬂ)gkeﬁ’SSklhﬁl,amdlﬁedsduﬂs explitiasiofi & the smlMd@nmam b8decidr example

lachienam SHEIRoliutgn Gas Stapdtrin Prat-AS TN (ET)- Tyt Sapiainer is
tﬁews% aﬁ?ed%r r §if %’E,Hﬁfc?én'ﬂ [ErefdVe LERTY BPth%%BB'r@dc?Jc‘ltsﬂ'i&)n-

reac e silicon 15 containing matertal wt
com;garg-mamnaig ati Irég Dé&xlrpbeum&tal purése mt exposedto hnght ‘aincentratlon of

KOS hqp&ﬁqf&ﬁ? 53T ol Protitied B comEN B, BrITE sitpip &
180 @te;;sel%% als btkhb\%n aX R AR ph&i¥dlion HohhiqRe tP8lep3aNand
exanple "Wechter on Stable Pollution Gas

nstcbddtda cbeplanapon tthe slgTird artiodrs) SeeTVéeahitaroaiSiahle Pellutiondpas

a5 dadreRSTMTIOT HbELGRbanet ih BT Puak i B
tlhl@‘sﬁlfﬁdlé}ﬁ tORInfdveSubdtaftRl1lY 911 ©X HRSRM-ddeoBed Feactive gas. The

concentration of reactive gas or |liquid of the
cariginerid thenrepdio@ihetiiled ahd2,ctheravite theicomperaition hrvng &,

dg§1red material at the desired concentration of moisture and reactive gas, or with a
reduced moisture matrix gas and a reduced moisture reactive gas, or first with a
reduced moisture matrix gas and then with a reduced moisture reactive gas, or first
with a reduced moisture reactive gas and then with a reduced moisture matrix gas. At
this point, the container is allowed to equilibrate and the concentration of the gas in
the container is tested at various times to determine the concentration of reactive gas
in the container. If the shelf life is acceptable at 24, the product is made in

accordance with the procedure followed, at 26. If the concentration of the gas
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18. Step 18 is also known as an alternative
passi vation technique to Step 14, and needs little

webploanat i on to the skilled artisan. See "Wecht ePCDIB03/01204

Stable Pollution Gas Standards", p. 43-44, ASTM
(1976). The container is again evacuated at 20 for a
iRBeas¢sar deafehses beyond the aenepied talefasecsnthicn |theypra¢dss of stepse20,

2DSBCH0 Re o 935 i D ol et o

oBaving the desired material at the desired

concentration of noisture and reactive gas, or with a

reduced noi sture matrix gas and a reduced noisture

[ 2CT8048) 93ToigfREs ad B st Frond RAUERaTR! Sl R X

gas a reduced noisture reactive or

pélhdlﬁg Ufﬂ) smil hloal ov Hd’utéGdﬁlm isﬁmultaaemlfs&cwnh dlegﬁesean ablihham)n
educed noi sture matrix oi nt,

|
The ewsmlag ARRIIGAH O gsGTiRGs WPE%IGRHS cemaflémg ﬁ(fﬁ’tl‘ﬁ wletend, a
TRMGRIY Lol 'a%mqfne} hfd Qﬁ‘%cﬂd%as Pe@?sta?n?ﬁfo?écﬁ%f siePe E&ﬁ&ﬁ‘&i
at various tines O det er m™ne he concentrati on of
withircan ineerga Spadenwithie comtainer. riﬁ‘re cohfairten enayHeke anlyi shepd mquired

a t abl d d
SEPLEIS Boe red , PoREogeE P SEPLERE
PeIBGERMEAE oMM is ChBndiRAl. WHeQﬁﬁé— Bl @i by 1NV 4 @dA2étion to

15 incCreases or decreases beyond the accepted
atcon@uhwh@b preferahlytrhetep samessalie ! the efkienofluid oreduceddn 24

ar. e onal | ste 14 an
oRiuleBRRE o » RRRAORE ofsrurt yihSiytit, SEEABLEYigE laser based
sBfdof, aFavRHbEd RIS ast Nve LIEDEES0aS,963086 tand 6, 52284, all
pending U.S. serial no.10/157,467, filed
irdoraratedh beram By seiarencen Suph seasgrs tapliydaglndgone orpaore diode
r r
l%sgrn%%PC% ntgmggxg‘fdd:@ g&ﬁh ﬁ&gﬁd&ﬁeﬁe ?F u?j@ﬁ% Féglt%sce éc cell
tipongtawhieh theanddalmsaqiackeg &Bowghsarﬂtmmbumﬁb all ok alpomoa\oé the

contained wthin an in ernal a n conta|
SThEYUR PN analygag- tTéw ﬁlé{ﬁg ?gﬁwbﬁ%r ed Fdpiop 3 the
P é)f'uﬂgll y:dhm sccégé ﬁ‘&l{shﬁ the ﬁ&&%@%@% géaeg 8f interest
‘erabl’y the contai IS
neaylberddtarmaded. Bhailéd ampdranmtahétnoes’mtemagzsokmare pwferably employed

connectiqn to. a conduit r ef er abl tes so
TN TR ATATR B P B SR ST TS G SUeh as &

t&RYr 8tk thferofBRBSsoLRe oTPuRE MER aSBARIdCE &gt_on RART]RY BBV Med.
a di ode |asef-based sensor, as described in U S. Pat.
A\ un8 n88thesbPurd:; 1opE] Gt%souem:cbf&a& 5l m&asfalﬂuldl@mpﬂsmg a
oratded eren by reference.. Such SENSOLS. thed
f?“ﬂci R T A b L iR dss bgd in
réfereRes RtdeendMptdpplication etidl fio._and t hehd inkens faPfhotsture
spectroscopi c cel t hrough whi ch the di ode | aser
reraead s1ayy have g Bpass nik AL witst1astalled) in pagallgl. pb bypash copduitpdlows
oggg%r}%%gng g?&l{&o QA %fﬁge an-mreﬁ’lldgéh %e@@s@l}r&s 'ﬁulﬁfdeﬁlgﬁ‘ad in
moisture exits the container, and then is either mixed with the reduced moisture

matrix gas, or delivered straight to the vacuum-baked, passivated container.
Optionally, the moisture-depleted reactive fluid may be passed through a downstream
treatment unit, which is preferably a unit that removes particulate matter that may
have escaped from the molecular sieve. An optional temperature control unit is
preferred. As a general rule, the acid gas resistant molecular sieves seem to work

more efficiently at cooler temperatures (25°C and lower), although one must be
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species of interest, in this case noisture, the
concentration of the species of interest 20 may be
waoleymosioned. Simi | ar apparatus and noi Sture sensPCBIBIBO1204
preferably enployed to remove noisture frommtrix
gases. In practice, a source of reactive gas, such as
carefull aottodreete thelmdistaie being remowtd eflsg pthersenaf bef temipdratures

it
S5 25 OGP B Rt R oAb SR ot

d6E8 highdr Wirtbtic QAL Chdtdils & highRAfMPLeat@RS. BB etBH 89 téfPerature
enter a neans for renoving noi sture as descri bed in 25

ivigérenssd cwen mocn ﬂpe aideat ovil fmdite he overceme by thephysicalmjgsorption

renmpval may have a spare unit or
Ogﬁ’lofsiu‘Fﬁr?P]an?’F Fcﬁd B3P el . A bypass conduit allows
one contai ner to be taken out of service and repl aced,
i f necessargeh Fluid depleted in noisture exits the |
cont 81033}, Thsveeanselar maingaining therneleenlay fieverindhg eantaiae is a

ot

ol i DR b9 o SOl KL FR LRI mba P

IrmmtSlhﬂfg&hdﬁ’mﬂ&tlhd siceaint thy eorfthinerds ﬂwnbkec@a:sse&cé mhtmalgtself

a downstream treatnent unlt which is efer
comRGUNGARNACE $HTface 9fAhe ¢onfAingre FREEGOBPMIGLEERSIRS 1 ff}%{&é

p?e‘f&‘?éﬁqg holdfhk ‘al%rgféﬁ b &FU R otdcBl4e 5166@ 1erP§écBH@dry or material

tenperature cont unit I's preferred. As a genera
insidecthe tértaiaer, suaaes withs esd someens the fluad enfraave gnct@e‘mnd@

B LU S S GER g SRR
gEs(Eysl B3/ zl%hkel OF&rfed fitthay W preferfetl @8 fx Hfé:&ic[ﬂ)geﬁlﬂéﬁl@tant

being renpved. Al'so, there may be tenperatures _above
nRéeular sighe shthameror m«pn@rbwé SrsTeshtans snateriphs, preferablyyanother
e overall t [
nboger%lil af sjeye g{atcﬁla h@ gfrlr%gl’rle ltnggl?tlotnotglésggl%ge Jﬁhﬂ 8hé gorﬁzﬁﬁgr
eltRFRL patalléleor skies difﬁlhg@ﬁ@d ireieatis Bpflew of ifided ﬂiﬁd eBér emfnlple it
tend to be overcone t he physical desorption 5
mayjbetdgsised todav e héermmaéréngemeng.wée thegoeprd OrﬁBCCﬁﬁ%m&

cgaame;%'}m@n{y ¢ otlﬂlf?@&ﬁ&gd 'sﬁe‘{f lalerd e mg,@f@:eﬂer

hat |aI y ITnert t acid
agasgenﬁ*mfg‘, fmﬁbﬂeferreﬁhe haeane dontamelmwrth dhendangg héblecular sieve in

nmol ecul_ar si eve he. cont ai ner | ecul a

ARt D o PSRRI Ml Aid ARG cobighieniscbeing
C r

riHenbdeaCQhA: DY headiR ARG EIRNE o LomPRAIGFof these

Sacteparallel aad serisrui@ngensentnae gnowh in thesidsteptiéreart, for example,

cont ai ner,, ziug; as with end screens in the fluid

theair sepadtignficlki t ends rmade from porous metal s such

as stainless steels, alum num VCR connecti ons,

gaskets, fits, and the like. Further it may be
pr ef é003édi Redniod mhletuaez:qbcdnrgvégwme of theanventign pesifereblyar

cwgpgflpgla geduﬁFti fné)rls W reagﬁgﬁ % g aqgéuceﬁ ?nosiétﬁl%tmamx gas, the

compositions comprising at least one reactive gas having a reactive gas concentration
and a moisture concentration, the moisture concentration being no more than 0.1
times the concentration of the reactive gas in the matrix gas. Fluid compositions may
either have one reactive gas, or more than one. If more there are two reactive gases,
the molar ratio of the two may range from about 1:99 to about 99:1, more preferably
from about 20:80 to about 80:20, and more preferably ranging from about 40:60 to

about 60:40. Examples of fluid compositions considered within the invention include
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nol ecul ar sieve material. It is within the invention

to use nore than one container, either in parallel or
waeeyioesioar rangenent in ternms of flow of feed fl uPd/IHEG01204

exanple, it my be desired7to have a series

arrangenment, where the second or succeeding

aguintuaé a%qasbwmlﬁdwnd éln‘éroaﬁn sulfidemnenmitragtne@atrix gas; thg golar

BBl elRL e B ANREROR b 28t sbow 0o

nﬂﬁﬂu%élﬂfﬂydﬁag@’vmlﬁﬂb mﬁnﬁ&hgmﬁbmoﬂemlsa Relown asﬁfeeqn nfek@wan)
in one container while the other contajner

i @ gisipgeamalix gascith snalyr raemes nyiroges sulideite, gle\mhlhlcd g3nging
ﬁfomb%m%w?moﬂ?goaa Sfiddgse.  Such parallel and

Ies arra are known 'in the adsorption art,
for exanple, the air separation field. 25 [0038]
noi st ure conposi ti ons. of | nvent i

Reduc t .
o of 49538] D%&ﬁher SRS e Sep eI Bt eEBE gas
c@t‘ﬁ ﬁn%l oot fiﬁie?% WER i 0BELS of aQRsirix th@ wifl YIRS didR RS create

st one reéactive gas having a reactive
agg&ewlw&yl prederably of ahktast ome icentainer wdvwiwe per @minude marge

i S concentration bei t 1 30t
PR AL AR AT Mo ST O BBy BVE: 11 AHe8 PRRTPi Ao ugh
neesrefebell td nBRIRASH rbAcBRE lgﬂﬁ Y wihl théIS! m ik @aSiRCanPBeh tenove

gas, or nore than one. nmore there are two reactive

tlgvargelgture from beth the reastive gefandribe maBixngas spawpaeoyshm However,
1%68@% %909% 962(‘8)915’88 %T &nm&efgl{e glre}g%%rabier ?cme%Q/Qt

nore I'ng from

niigtiie séﬁhrﬁt@lyt feom ad¥Rtive @&¥edtbhd ﬁxtalﬁrgae& dfhefsbabed/elocny of
conposi tions considered within the invention include

cqws@ B/l danend opdir tepesrbir olithe foeddflyid, the pgopnt of moisture in the
fé:e%rfﬁl?&]Xflesﬂé)\L lp%ﬁer?xrg aopglgfhgtgaﬁgarg?ﬁg ﬂ% A¢ ngaﬁ t Iif(}ggtﬂgld is
ghgedﬁg @ghesmhfpefwurbaﬁlgi Inghdrrftow absswtill2énd0 dreataimorx difficulty
80: 20; t d | fi t hyl t hi ol
IR BRSO TS Mk Piap b lhe Thid Vet fiad Gfareer

i T By

lanat feduaratek kel be eddicidbin rentpvirgemonsi msoistues. r'Ereofeed pressure is

notsitrah b il 0 5.8 gt % hathey g REouE o FRonth

cSithinkfioB Might RsEihe MARecudarSRFE Be UBh LIt WroreRibey, abhean_s)for
at | east one container volune per mnute, nore

fieshethatprgdust flnidds proxistedi(devrstigemmion dre mollegwersmp\sea to filter out
n%p?#lcle%%% mf)rc'elp% £ 16960%31! rgla bregl% %\Q%ﬁ)ﬁ'{n 1€ %na?r{ ]%r?l{)ﬁ ed,

rve gas I X' gases,
and then renove the noisture fromboth the reactlve
gas and the matrix gas.sinultaneously. Howe
[0040] FIG. 2 is a graph illustrating moisture removal data from hydrogen

sulfide in one embodiment of the invention. The apparatus comprised 14 grams of the
molecular sieve known under the trade designation AW300, which had flowing there
through a gas stream comprising hydrogen sulfide and from about 60 to about 80 ppm
of moisture. The test was conducted at room temperature (about 20°C). The flow rate
of the gas stream through the molecular sieve was 1 liter/minute. The moisture in the
stream exiting the apparatus was measured using a diode laser measurement system,
such as described in U.S. Pat. Nos. 5,880,850; 5,963,336; and 6,154,284, previously

incorporated herein by reference, although other means for moisture analysis could be
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it is believed to be nore controllable, and therefore
nore preferable, to renove noisture separately from

WO esmbive gases and matri x gases. The space vel opi1/1B0601204

15 course will depend on th& tenperature of the feed

fluid, the anount of nobisture in the feed fluid, the
usddony Wik tAsy may he eergtin theedasapfilGt dsthe maleralarsieye mosked

o v g PP ap LS L ARSAE MO,

in renmoving noisture fromthe fluid, as the vol unme of
the fluid will tend to, be | arger and there\MII

| ess [@YAT achdditipral cxppripasien§re PrHogRFEIbTuLUG diaxide s?reams
EMREA e HfloBR BB wERRALOLES Wh | b

enericla nore noi sture. The feed
pressure i s not crltlcal but it should not be so

Elo%th é&ﬁgi olFi nﬁ ﬁgﬁtratp%gg Sg)%g)rfgﬁ @éﬁflt Al ough ! éd mixture of 1
g qrhldﬁrlﬁtﬁ%@prﬁéwoﬁslmﬂﬁmgtﬁﬁzecf ddl &e@éﬂ%ﬁ ih Pﬁerence to FIG.

uét fluird is providéed (downstream of the nol ecul ar
Zsmmmi)wutoa purchased othtylean thaprax gasoEtbyleot prolyQ A0S sfreme

t hat b f t.h 40.
L e e R SR e
afuAinb X YERER At 6598 dt laQ8ciut 8NEtoRMOREIHTRRL Af mbyiBe seen, the

i nvention. The apparatus conprised 14 grans of the

stabilisy of t\é:; nsrlf]@vﬁ@ A QYiEe gmd@ﬁet this timeperiafle s lifrnangh dlks data was
Rl st pSRRARD Sl R SR e 2 SRR SERT

eRPechfdthd Gh@faniedrSiedy ﬁmlﬁh&sﬁIWOMbe obnailiedtupdn aking admet”
tenperature, (about 20C) . The flow rate . of, the

gas
MK UEHPh & WF‘HW@I@aﬁ Mathronaliz gas, aad dee dﬁe@mimmtnerthwww and
pldheTRE 84 HlcFtlnflcifixn (iR HEKaleARohlitheP RPRLBIMRC/Bith the
using a measur enent system  suc
na&ndas ©F tdkéith deparateSouféas of Nmet” réac®B80ga8a0d “weOGRatHS @as, de-
and 154, %84 previ ousl |ncor$orated herei n by
ni%?t%‘f‘@ﬂ% gich sepaaighyh then HRIXIngdR A PAFSEYISHFOBIANE- anal ysi s
coul d be WD 03/100410 PCT/1B03/01204 18 used as well.
As may be seen in the data of FIG 2, the nol ecul ar
si ev¢0043t k ¢dthosgl therdebgriptioh heteim is entendadgo bhacpresestative of the

inggon Qi nOCRRarbE Bt e 5 Sehe Aeheniet dhifns,

di oxi de streans, 5 and simlar noisture renoval
abilities were observed. [00421 FIG 3 illustrates 38
days of stability data for a standard m xture of 1
ppm H2S, whi ch had been previously de-noisturized as
described in reference to FIG 2, mxed with a

pur chased ethylene matrix gas (ethylene purity

99. 99995, from 10 Special Gas Services originally
having 1 ppm noi sture), and after vacuum baki ng an
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al um num cyl i nder at 65C at a vacuumof 1 torr for 6
hours. As may be seen, the stability of the m xtures
waozioquiot e good after this time period. Althoughrpehim3/o1204
data was obtai ned using pufchased ethylene matri x gas
havi ng a reduced noisture, it is expected that the
GIaABMSY very similar results woul d be obtai ned upon

a1 o gadcommbiR e HeRs s LI 1hd s

whleGn 1he rédedivel gas ik SichdenGdtitn Mithe Cornpdsitich gfapShuiitesh 1 part

container in accordance wth the invention, or taking

pepilien & the mabcgass and e compegtiqn kas gJRo15HEE oqReentration of no
[ de- noisturizing each separately, then

n1§p%glggigmbassivated contai ner. 20 [00431 Although

the description herein is intended to be

representative of .the _inventjion, it is.not intended :

to | Pnit tHHeCYBRYRIYY Oﬁ%ﬂh{;}ﬂhﬂﬁg’o‘ & F2F 1S 84jgomprises an acid

g3/ 100410 PCT/1B03/01204 19 CLAIMS: 1. A conposition

of matter conprising a reactive gas and a matri x gas,

wher 8i n t Ake reapesitien efadaitvad whercortbe atid gas compmses hgulfur-

comgosition of no nore than 1 part per mllion in the

CRRIFIING ROty t he composition has a noisture

concentration of no 5 nore than 100 ppm 2. The

conposition of claim1 wherein the reactive gas

conpti ses Hie capipgsitign ef clgim Zhesimihssicid gag inseleqted fiem the

wherein the acid Cc ' I - . I

oA Bl e M SRR BT LS S gl Wordd B b

trédhil 6 d@asnd snysel degdsedexicetthddeahat oulpreacnitis b siligowtontaining

nitrous oxide, nitric oxide, hydrogen chloride,

cempeiidne, boron trichloride, and any acid gases

except those that would react with a

silicon-containing 15 conpound. 5. The conposition of

cl ai ;1 3 wihe eompddidorsef dlaim T wherminthagulfiascontinisg gascis ed

fro he group consi sti f carhqndi sul fjde,
selaf B RPTSF Pk CORRnECL FpOBRIS BT FRPoPHENERS: ) : 20
cgmﬁgﬁﬁd%'&ithiﬂ%ﬁiartl).s is sulfur, X and Y are the sane
or " di

erent and are independently

Y-S-X )

wherein S is sulfur,
X and Y are the same or different and are independently
selected from the group consisting of hydrogen, alkyl,

aryl, oxygen, and alcohol.

6. The composition of claim 5 wherein the sulfur-
containing gas is selected from the group consisting of hydrogen
sulfide, sulfur dioxide, methylthiol, ethylthiol, n-propylthiol, i-
propylthiol, and benzylthiol.

7. The composition of claim 1 wherein the moisture

content is no more than 10 ppm.
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25 selected fromthe group consisting of hydrogen,

al kyl, aryl, oxygen, and al cohol. 6. The conposition
woh3/aloaiom 5 wherein the sul fur- containing gas iBCT/IB03/01204

sel ected fromthe group consgisting of hydrogen

sul fide, sulfur dioxide, nmethylthiol, ethylthiol,

n- pr 8pyl t Fhetompesitit qfrcdgiml t Wherein theyohobséyre gbutisniols no more

The, conposition of claim1l wherein the noisture

thaBnt BAT: i s no nore than 10 ppm WO 03/ 100410

PCT/ 1 B0O3/ 01204 20 8. The conposition of claiml

wherein the noisture content is no nore than 1 ppm

9. The congosition.of claim1l wherein the noisture

cont @nt i $hpeompesitiorsoitalm hwheystn tha moistyye cerisPlS NP e
tof §Ia5n11 wherein the noisture content is no nore

1} é Pp ppb. 10 11. An article of manufacture

conprising: a) a container having an internal space

and a passjivated internal metal . surface; b) a .

conpddi t i dhe 6PMBPSKiqR af Aaim L wherginihe Fioishits SoRigRGis Agimore
ﬂﬁﬂqgﬁmand in contact with the passivated interna

surface, the reactive gas 15 having an intended

concentration that is substantially maintained; and

c) the passivated.internal netal.surface conprising:

1) t Hz- r eé‘é‘t%ﬂe Bf BaBEECHFe COMPNSNEon- cont ai ni ng

material gnd &ﬁﬁtai@é?%gﬁiﬁgcéﬁ Mt PacdBdeS pAkivad GntéPalhetal

an effective anount of The reactive gas, the effective

anmount bei ngpunfaesy; ti mes the intended concentration of

reactive s that is t e _Subst ant.i . ' [ .

12. The aPti%{&% “ﬁ%ﬁﬁfggP #Qnorﬂ@pﬁhﬁ??@ﬂ%ﬁ%ﬁ%%ﬁgFﬁ%dnl

reactive gascop@st with 2 Fueslofad nddrhglinah] sabfacy, tHORACtive gas

ppb, and the concentrati on does not vary by nore than
+/ - 10 per cedtving an intended concentration that is substantially maintained;

and
c) the passivated internal metal surface comprising:
1) the reaction product of a silicon-containing material and an
oxygen-containing material, and
2) an effective amount of the reactive gas, the effective
amount being many times the intended concentration of

reactive gas that is to be substantially maintained.

12.  The article of manufacture of claim 11 wherein the reactive gas has a
concentration of about 1000 ppb, and the concentration does not vary by more than

+/- 10 percent.

13.  The article of manufacture of claim 11 wherein the reactive gas has a
concentration of about 500 ppb, and the concentration does not vary by more than +/-
15 percent.

14.  The article of manufacture of claim 11 wherein the reactive gas has a
concentration of about 100 ppb, and the concentration does not vary by more than +/-

20 percent.



13. The article of manufacture of claim 11l wherein the
reactive gas has a +/- concentration of about 500
w@pdiooarnd t he concentrati on does not vary by noreCt/mBn/01204
30 15 percent. 14. The arti2ztl e of manufacture of claim
11 wherein the reactive gas has a +/- concentration
of about 100 ppb, and the concentration does not vary
by nidfe t Fhna2Blepdmoamfactu®ofelaind 04 vherOTheREILOLAOUaIning
1.15. Th ticle of manufacture.of claim.11 whereij
A g5 e Sherp SRRLLRE af moisturey mEEUAT e e e
ox@deRUdhdGRRGIrsd thB@opf noi sture, nol ecul ar oxygen, netal
oxi des, and m xtures thereof. 5 16. The article of
5 manuf acture of claim 11l wherein the passivated netal
s 38! ecthd LrQnLE A HAHR GUIHSH rOh oA MILOMTH metal is
al umi num al'loys, "Steel, Tron an conbi nati ons
selebred € thtQrdup cohbistiny &ff abhrainin, alimihwatallogs, sbeek irah and 1
wherein the silicon-containing nmaterial is selected
combgatiopethgrestip consi sting of conpounds within the
general formula (I11): SIR R2R3R4 (11) 15 wherein R1,
R2, , a . ar S i g . ..
10 epdndentt el SrbdRRATE oPhialth o} et MUROR coppining
mityilil Qg electdiiofr 61 €l gratp Bensistink WF corapotinds hathirpibe aemstal
al kyl and hal ogenated aryl. 18. The article of
forHai®t ure of claim 17 wherein the silicon-contai ni ng
20 conpound is selected fromthe group consisting of
silane, dinethylsilane, trinethylsilane,
tetranet hyl sil ane, SRIRARR'ures thereof. 19.(IThe

rticle of ganytacture of claim 1l wherein th trix
15 ey B RoRECALE° il it 6 SETCom St dgpendenty sdected
fidhd the $fdkp BhERhe T8y Fen, Ah fg&h X4 Salk1edr§P halogdmitedalkyl,
The article of manufacture of claim’ll conprising a
and kalogematsl arylo or nore reactive gases in a matrix

gas.

[

18.  The article of manufacture of claim 17 wherein the silicon-containing
20  compound is selected from the group consisting of silane, dimethylsilane,

trimethylsilane, tetramethylsilane, and mixtures thereof.

19. The article of manufacture of claim 11 wherein the matrix gas is
selected from the group consisting of nitrogen, argon, helium, and mixtures thereof.

25

20. The article of manufacture of claim 11 comprising a mixture of two or

more reactive gases in a matrix gas.

21.  The article of manufacture of claim 11 wherein the gas composition

30  comprises a hydrocarbon.

22. A method of making an article of manufacture, the method comprising

the steps of:
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21. The article of manufacture of claim 11l wherein the
gas conposition 30 conprises a hydrocarbon. 22. A
waoret/tvodioof maki ng an article of manufacture, therP@EIBIGM1204
conprising the steps of: W) 03/100410 PCT/1B03/01204
22 i) reducing the noisture content of a reactive gas
usi ng raducarg thie gadsturesosteantf a neadtoe gaansing av acidiges fasistant
a.reduced i.sture reactive gas;.ii) reducing the
molieg %F’@V%g&ﬁé‘maﬁfluﬁe ?lrsﬁuﬁecjrﬁﬁgwﬁsg\)aﬁg nmeans for
ol SiiZfe_%u_cihg gechbRiire Ehtér? b thakd pa@ingah&dne 6 Bl fur
gas; ii1) vacuum baki ng an internal netal surface of
resluctoon, & frem  ededed magistyre mafgikgdsing any metal surfaces

of netal valyes attached tq th ont ai -

t enp&PAEEYEn )@ﬂn %’Iéuﬁg?%dl e u?%get&t aoéogg%% r%%r? Y no
ilcR&ngd B mdtahauifacdsufahailanlys afachke sstht bamamer)abs,

nore preferably no less than 12 hours), at a vacuum no

h
tompregatuteapging Gomabeut HFerte bty 5‘?Cof0ﬁﬁl)9é65§ fhaR hhqus(preferably
nf {éds PR IRALEL SHAAPbX A% ITTD Gock R 13- ¥hred ot baLadum b8 more

orma vacuu netal surface o
thmanvaitorerprefevablyenxgpmerentjat héorv,aad mord preferablymemneie than 0.01
e _con ainefr toafirst .fluid

tal .surface of t f
tcggn%’o@ﬁg ORCHER fﬂ_f% Al gierd! Seiace i i SR Conpound
for ggtnelx it Ve R -bAIRd iffeamRtal SiEBRE of ¥R offairdeh € a first

sili ontwal ni ng conpound to react wth oxygen-
floindomipoisitign compasing e s{ljspeicentaliing eshpeené dorfa tome sifdicient to

i Sti f [ . 15 | |
afte af gsisarms of IR iR iean v eieaind K9 Bedhvitd ¥
cSithinfRtonipofAd Q@ reterabigGeletidd &Fonl B8 %o siffing Gfmoisture,

vacuum baked internal netal surface of the container,
mofesubdr bk ggem, weidl axides gnd Brpotes dthepead} pieadsit {o Hameacsilbepn-

fromthe aro C I St 1 L hi e
TR 3t S0 1 i By SO M e
conthinBE tieilidodl itaidifg t@APotmdpuratadlit debdcted fedrh thaf grow

the silicon-containi n%ﬁcon'pound( s) that has not
consiting @f gpmpoungds vathyyds gensreldornya (Usompounds to form

t _he_ %})Hat%%}ir{gr tgé‘&ﬁg?iﬁ&r ff)?& ﬁinevsiu}ﬁc?%f? ?f}eﬂ‘gwte Igﬁbstantiall all of
silicon-treatte Surrt ace 0O a secon ul COTTpOSItI n,
thehstlicomematuthifg cordpaumd(s) shdt hasnat eegotedsvitigtha oxggat-congaining

gas having a concentration that is greater than an
COMPRUYYS do ?%H’ég? _"%‘ng%%‘g@’é%ﬁ“ﬁat ion of the article of
an va?%g(P{is%g e sificha-uRY@8 Y@rdado b 3&oh@Muft ihpdsifondthe
time suffici'ent to renove just enough of the second
sédond dluebenpgisitioo womprieingla|reactise géshmamgs @hcentration that is
g%era]lgerr %?a?lea% igtrér? efd_rleécfti%é glaso oncentration of the article of manufacture;
vii) evacuating the container for a time sufficient to remove just enough of the
second fluid composition to enable maintenance of an increased shelf-life, low
concentration reactive gas at the intended concentration in the container; and
viii) combining at least a portion of the reduced moisture reactive gas with at
least a portion of the reduced moisture matrix gas to form an intended gas

composition in the container.

23.  The method of claim 22 wherein the silicon-containing compound is
selected from the group consisting of silane, methylsilane, dimethylsilane,

trimethylsilane and tetramethylsilane.
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concentration reactive gas at the intended
concentration in the container; and viii) conbining at
wo easw4® portion of the reduced noi sture reacti VECTHEE3/01204
with at |east a portion of23the reduced noi sture
matrix gas to forman intended gas 30 conposition in
the container. 23. The nethod of claim 22 wherein the

ot out e3P G BRI bS5 E Bbbon b
Sl MnSd e Eive ghd'dt NRLNM ShbPRe iBibed reactive gas concentration

tetranet hyl silane. WO 03/ 100410 PCT/1B03/01204 23 24.
offthe nmeewfegthred prodaétm 22 wherein the second fluid

conposition has a concentration of reactive gas at

| east 10 tinmes the intended reactive gas concentration

of the namut arthvded cRifd6iheréin 2feps M) @nd®) hre depifated!ptiofto
22 wherein steps iv) and v) are repeated prior to
SP&P- vi). 26. The method of claim 22 wherein the netal
surface is cleaned prior to 10 step iii). 27. The

met hod of claim 22 wherein the concentration of the
sili @un- Tighethod bficlamird whereirsthd niatal Stifpcevis ¥lepmgtgmeor to
from about 100 ppmto 100 percent. 15 28. The net hod
S§P 1k ai m 22 wherein during step vii) the second
conposition is heated to a tenperature of not nore
than 75C. 29. The method of claim 22 wherein the

cont a7.ner The netlgafcigimR@evhenein theconaentrativa ofithg silicon-

Sy o s S 5y 590 B P48 e
wherein after steps i) - vi) are conpl et ed,

preferably at very high tenperatures for steps iv) and
vi), 28he dhemethad ofglaim 22svhereinduriag etgp vihdreseeond

oBRESTHG PaRRepld moktey BT phHEEER 708 35°51 "1

met hod of claim22 wherein the noi sture concentrati on

of the intended gas conposition is ngo nmpre than Q.1
t i me29¢ he The arethadpirlamd2ouimsesiths emtaiggaes gas cylinder having

aff 3RSHRE E?ﬁrld%pvalve, and the cylinder valve is removed prior to step iv).

30.  The method of claim 22 wherein after steps i) — vi) are completed,
preferably at very high temperatures for steps iv) and vi), the cylinder valve is
reattached, and the process steps iv) — vi) are repeated, but steps iv) and vi) take place

at not more than 75°C.

31. The method of claim 22 wherein the moisture concentration of the
intended gas composition is no more than 0.1 times the starting fluid composition

water concentration.

32.  The method of claim 22 wherein the moisture concentration of the
intended gas composition is no more than 0.01 times the starting fluid composition

water concentration.
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30 32. The method of claim?22 wherein the noisture
concentration of the Iintended gas conposition is no
woos/eostean 0. 01 tinmes the starting fluid conposi PCDIB03/01204
wat er concentration. WO 032100410 PCT/1B03/ 01204 24
33. The nethod of claim 22 wherein the noisture
concaat r afthe metifodtdfielair 22 evivheein ¢lesmeishpo sincentration of ¢he
nore .than 0.001 tinmes the s i.n isture .
e s CARBIRIICS B0 Topke AR PRI tETES ARSI DS MR
e g resi stant nol ecul ar sieve is selected from

the group consisting of nolecular sieves having an
effective pore size ranging fromabout 1 Angstrom up

wher ain « ABe BB g3 SRR arten Ak At o i il sjeye i

s18dt&FL 186k thé Sfup REnEERAGRf GrIedusdr isiRFetaviiy gcaffertive pme&e
havi ng an effective pore SI ze ransgpng fromabout 3 to

ragiging fr@n Ahejitlr Angstromeup e me| ai m 22 wherei n
the neans for noisture reductlon to formthe reduced
noi sture matrix gas are selected fromnaturally
occuBsi ng Thealetliodsof clma2dvisyein et dotd gasalesibiast mﬁlEculIhB'eve

nmet hod of cl aim 36 wherei nthe ic zeoli
isselesteddEpm FWO%@H@FB%OE@H@PM 8’5 gk ane espve pore size

R o P AP, . 5 Zeol i 16 L. zeol i 1e

M Zeolite O, Zeollte Q Zeolite 20 S, Zeolite T,

5:8: :3t§: s, Zeol Iofsl&félmnp% Wl}(?é%lf(l)'feglgl gm'_ WB@X@ reduction to
f(ﬁ'ﬁpdhb tr&ﬁlce@%ls‘ﬂﬁré LHSe Fésrh% 8 ct&BiromRtEl @@ufingtdeaif®s

36 wherein the naturally occurring zeolite is
andbythetid Zeoloies-t he group consisting of faujasite,
nordenite, clinoptilote, chabazite, 25 analcite,
erionite, as well as levynite, dachiardite,

paul 3ngi t The BRI dfelait6rwiRsréih ehe dyatHetiodedlite is selected from
scol ccite, stibite, harnotone, hl||&PSIte

thergroun eonisiséing pf &ealite X, daelsr Y &eolitg e Zenlited, Zealitaip s Zeolite
= S5 B L o0 e, RIRLAL peofl PP, oo

and sodal I’'te
STheoliveThEeblnt W, Zolite2Z, Adokitecdme ) ZKa¢HT t)@a&edslasi,ahmaﬂ)eta

nol ecul ar_ sieve is zeolite AV\qu
type zeolites, ZSM-type zeolites, and mixtures thereof.

38.  The method of claim 36 wherein the naturally occurring zeolite is
selected from the group consisting of faujasite, mordenite, clinoptilote, chabazite,
analcite, erionite, as well as levynite, dachiardite, paulingite, noselite, ferriorite,
heulandite, scolccite, stibite, harmotome, phillipsite, brewsterite, flarite, datolite,
gmelinite, caumnite, leucite, lazurite, scaplite, mesolite, ptholite, nepheline, matrolite,

offretite and sodalite.

39.  The method of claim 22 wherein the acid-gas resistant molecular sieve

is zeolite AW300.



