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FIELD

[0002] This relates to improving the performance of permeation processes.
BACKGROUND

[0003] Membrane-based separation has proved to be an efficient technology for

gaseous separations. Some of the mechanisms for facilitating selective permeation of
material through the membrane involve bonding with a carrier that is dissolved within a
solution disposed within the membrane polymer matrix. This carrier forms a reversible
complex with at least one component of a given mixture and thus enables enhanced
transport across the membrane. During operation, the liquid media within the membrane

polymer matrix becomes depleted, which affects membrane separation performance.
SUMMARY

[0004] In one aspect, there is provided a process for effecting separation of at least
a gaseous permeate-disposed operative material from a gaseous supply material that is
being supplied to a gaseous supply material receiving space that is disposed in mass
transfer communication with a permeate receiving space through a membrane, the gaseous
supply material including an operative material that defines a gaseous supply material-

disposed operative material, and the membrane including a gel, comprising:

supplying the gaseous supply material to the gaseous supply material receiving space, and
while the supplying of the gaseous supply material to the gaseous supply material receiving
space is being effected, effecting permeation of at least a separation fraction of the gaseous

supply material-disposed operative material from the gaseous supply material receiving
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with the replenishment liquid material, at least a fraction of the replenishment liquid

material becomes disposed within the membrane gel.

[0005] In another aspect, there is provided a process for effecting separation of at
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repeating set of steps, the repeating set of steps comprising:

supplying the gaseous supply material to the gaseous supply material receiving space and,
while the supplying of the gaseous supply material to the gaseous supply material receiving
space is being effected, effecting permeation of at least a separation fraction of the gaseous
supply material-disposed operative material from the gaseous supply material receiving
space, through the membrane, and into the permeate receiving space, wherein the
permeation of at least a separation fraction of the gaseous supply material-disposed
operative material to the permeate receiving space effects production of the gaseous
permeate-disposed operative material, and wherein the permeation is effected in response
to a differential in partial pressure of the operative material, as between the gaseous supply
material receiving space and the permeate receiving space, and wherein the permeation
includes transporting of a carrier-transported fraction of the gaseous supply material-
disposed operative material through the membrane, wherein the carrier-transported fraction
of the gaseous supply material-disposed operative material is defined by at least a fraction
of the at least a separation fraction of the gaseous supply material-disposed operative
material, and while the at least a carrier-transported fraction of the gaseous supply
material-disposed operative material is being transported through the membrane and
towards the permeate receiving space, and during at least a fraction of the transporting of
the at least a carrier-transported fraction of the gaseous supply material-disposed operative
material through the membrane and towards the permeate receiving space, the at least a
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[0009] Figure 2 is illustrative of the association effected in response to
contacting of an olefin (ethylene) and a carrier material (silver ion).
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effecting contacting of the membrane with a replenishment liquid material, wherein the
replenishment liquid material includes a replenishment liquid material-disposed carrier
material that is dissolved within replenishment liquid material-disposed liquid material,
wherein the replenishment liquid material-disposed liquid material of the replenishment
liquid material defines liquid material of the replenishment liquid material, and wherein the
replenishment liquid material-disposed carrier material that is dissolved within the
replenishment liquid material-disposed liquid material defines dissolved carrier material of
the replenishment liquid material, such that, in response to the contacting of the membrane
with the replenishment liquid material, at least a fraction of the replenishment liquid

material becomes disposed within the membrane gel; and

suspending the effecting of the contacting of the membrane with a replenishment liquid

material..

BRIEF DESCRIPTION OF DRAWING

[0007] The preferred embodiments will now be described with the following

accompanying drawings:

[0008] Figure 1 is a schematic illustration of an embodiment of a system in which

is practised an embodiment of the process; and

[0009] Figure 2 is illustrative of the association effected in response to contacting

of an olefin (ethylene) and a carrier material (silver ion).

DETAILED DESCRIPTION
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supply material -di sposed operative material and the carrier material, so as
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included with the nenbrane gel, a reactive process is effected such that

t he ol ethemioelc potestial hefritteea bpgrativd infaterch] bdisgpeed iimghoi gakedul esupplyv eratdrmh

t hrough 7r:-conpl exation, [0015] Becayse of .tlhe di fference,.in é:({]em' c?l

pot ent | AFCCHING 1§BACSH Breat 16 eB4TEIUS SUPLY FRatprElERSHT VT SBRESHHTROSE SBF NGt er i al
recei vi B SRAGS AR U (REEARRLA JokGeihlVbMbe 5%‘35@\16 hiRriglangRRtd #tthenhef the
at least a cdrrier-transported fraction of the gaseous supply

mat er i alpecheposedivoespate Viee. it perimedatoniecdivimgt space-gispased operativé smapesiabr ane

[ to th | terial i VI 10 J. t th
Phe. condovPacToRIGRThdont ors (g Chepier BROUEa SpaTied o e RS R he
gaseous sSuPiNay tHEBfisiR| (o HRRSAOP &Y V&Rl MBle§idndt tdva ldMff&rehtidtin Rftial ON Of

the menbrane proximate to the perneate receiving space 20, and thereby
ef f ect s peessiire wif thy dperatpvefroatetidtleas betwspothe. gaf@0s Gy meteriad receivimgsaca

ier-t ted fracti f the, | i al - di d
oper at 1 984 fik Brmstic ro g PR bl GeTfesaet v e B b o RE PR ad?
separ at e gferRelel e PhrtfahfredRS O he %B@dﬁ{i%e bl dkpsticd ROHRbaSRRE @ﬁﬁptxﬁe

material) I's being transported through the nenbrane 30 and towards
per meat enatetdi receiyingpapase 2(,e. ahe ghseousg sanply emsterial freczoting rspade-gisposedt

| east sonme of) the. transpqortjin f the at least ., a carrier-transporte

fracti ofPERLY @%@o‘ﬁsgr gagf)rpéhf}g rﬁjgef B} PEPEYDS t&leo%%ef%tf‘iev@a%?le&F%qse?hr ough
the menbyiane 1R0p@Rdatt QU g kPR REE. MR &L ItERtheSHA6L dBPoscl peativk east a
carrier-transported fraction of the gaseous supply materi al -di sposed
oper at i veateretleri al i s associated with the carrier material. In sone

enbodi ments, for exanple, the association is one of chem cal bonding. In

this re ct, in ose..enbodi ent s ere the operafiv terial includes an
ol efin iﬁ@“g he car thlee?ef_fff‘r“&fl%r(?fgﬁwi tﬁ%ﬁgge e@rapgfl?%‘glfmi)oﬂﬁaﬁ%a {\%Scfpfirr?_l%_
aqueous felistt i ANthehddseb®s istisly d@skerhlt dispdied nepehitideemartial thehasgaatati on
between the at least a carrier transported fraction of the olefin and the
si | ver irensivisg onaceo?0 dhdndesa¢tiestingi eegtachng wdhor intersplien Reivesgn, at\mast a

2012/ 167362PCT/ CA2012/ 000554..10017] 1t is believed that. in so :

enbodi meRTEr TRROTR ARt phecr e surly S5 B Wb oot iyt dllpial gra
fraction @frithmaRiarenss s WRbvedBYigihal Highidpasedaonar & ngosmtxeﬁhial thaCr 0ss
t he nenbrane 30 and towards the perneate receiving space 20 includes that

ef f ect edndmybrangegely snasporeficpigasedciatipndseyean the ahlgpwra earriefdranyealtedetastipal

across the jrenbrane 30 and, {owards the rneate. receivi space 20. .The
oper at i B0 PTG TARHEG cdnhal Bty SHEebFRTRELS GO Ol MISRE: St a
| east a ngAéridl Rlispbsain sp@hfi @ nfatertal ii9Mefhed Be HASSOUS fractil ¥f the at least a

mat eri al - di sposed operative material with the carrier material. In this

r espect sepasatysnisacsion odithe sassous fephr maspal-dispaged prerpbveopetesial. vA fraction

TR e e B YA P LAl BT P Byl TETREARSGAR AR ARI hoh RumALTeet
mat er i aldispesddveskrathteeimiatrialii dnldi the tdperatipatnaagal ARrivéd nsderal dhclhfste at

enbodi nents, for exanple, the transporting of the operative )
mat er i aleader sadeHERRsPPHed fracHer efhthengrispumn sundly anaterighdisppsed peréveat e

recei vi o, SRACE P QudrStthAtld bt fh&% RYrrTPRLhdoke@rdctn FPEhALhYD

mat eri al -crl%?d?’ve mat erhlaal vvlht%%n a%herrﬁ%lpqu}ll&) rrgt er aﬁn o? tﬁglaérl?eﬁ%rsu éygel .
material-disposed operative material is disposed as a fraction of the operative material-
derived material within the membrane 30. It is believed that, in some embodiments, in
response to the contacting of, or interaction between, the at least a separation fraction of the

gaseous supply material-disposed operative material and a carrier material, a reversible

chemical reaction is effected between the at least a separation fraction of the gaseous



[0018]1t is also believed that, in sone enbodi nents, the transporting of
the at least a carrier transported fraction of the gaseous supply

mat er i al -woepswdeoper ati ve materi al across the menbranec3@aznct/veisar ds t he
perneate receiving space 20 includes that effected by "hoppi ng" of the at

| east a carrier transported fraction of the gaseous supply

mat er i akujhlg postedalafigroatd wperative rmateriélr oand abs aairatri matevial, hsoone toaefifdécer

material to the pext until reachj e.rece

[0019] | Prqdyictipny ol 9 pREFale; Maferial ﬁi\eq%ﬁé“% R, et fhose e@ﬁ@%@& E?f?.thfg of
the at Leastiv@mabibl SEluiELASHRIh GHd IHeAGhQ I Rbridl M1 SRS @AM erSBRR¥olved

mat eri al - di sposed operative material across the nenbrane 30 and towards the
per neat én raacz&juedmsgsdptime ti20 is notludes withathcembmbtand ¢, a reantive nbéess iof bot h
of the a ove- de ransport chan SIs. 0020 I n.sone. e i ments, for
exanp) e CHGHES SUqy et i 1ET DYegies SFHEALY Gk DporiSEwiey e savdribn
fracti O'Ehr% F%oﬁi REAsH, supply materi al - di sposed operative material to the
perneate re e| Vi ng space 20 is being effected, a gaseous operative

materi al -depl eted residue is discharged fromthe gaseous supply nateri al
recei vi fplSpace. Beeausolofithecdiffernte at ¢hemiedl poteatialpefrthe operatet waieahl, b t hi n

t he gaseous s ly material, whi.ch i.s bei lied reater t.han the
R IR A R S T P e e Y e S
mat er i alo QR &Hof ﬁr%'a@“l'@ast H‘Qhﬁfér#ﬁnﬁ%ﬁ@& B Bf ﬂﬁdgase&g%l&)ﬁl? H8ERal-

embodi ments, for exanpl e, | e the transfer (or "perneation
dlsposed operative material w1th1n that portion of the membrane proximate to the gaseous

supply material receiving space 10 is greater than the concentration of the at least a carrier-
transported fraction of the gaseous supply material-disposed operative material within that
portion of the membrane proximate to the permeate receiving space 20, and thereby effects

a driving force for the transport.

[0016] While the at least a carrier-transported fraction of the gaseous supply
material-disposed operative material (as defined by at least a fraction of the at least a
separation fraction of the gaseous supply material-disposed operative material) is being
transported through the membrane 30 and towards the permeate receiving space 20, and
during at least a fraction of (or, at least some of) the transporting of the at least a carrier-
transported fraction of the gaseous supply material-disposed operative material through the
membrane 30 and towards the permeate receiving space 20, the at least a carrier-
transported fraction of the gaseous supply material-disposed operative material is
associated with the carrier material. In some embodiments, for example, the association is
one of chemical bonding. In this respect, in those embodiments where the operative
material includes an olefin and the carrier material includes a silver ion dissolved in an
aqueous solution that is included with the membrane gel, the association between the at
least a carrier transported fraction of the olefin and the silver ion is one of chemical

bonding through m-complexation.



at | east a separation fraction of the gaseous supply material -di sposed
operative material to the perneate receiving space 20 is being effected, a
gaseous openatiwnescoat eri al - depl et ed resi due i s di schar gedticaam2doassgaseous
supply material receiving space, and a gaseous perneate product, including
t he gaseous perneate-di sposed operative material, is discharged fromthe
per meat p)0gLei vi Nl is ppabieved Tthet, imbane emboém’tanest nlmwtrm{spbﬂ'nmgoﬁehaat Leestnzat erial

wi thin the gaseou uppl y terial, which is beij lied,.is
than t nENTST BATPORESHFRAI O BF EHEouPRbl JH A PO PRI REGabeous
operati y&,08he eﬂ{brgﬁpjﬁnﬁdﬁo&lgﬁl’s erﬂ’f@ét@ Ii‘ede?vl pade b Safed aicht efﬂ’&e({ml ar

$
concentration of the operative material wth ﬁ? he gaseous perneate
pr oduct by e wimspertingiafgndipscitiae gmlk—;nalslegvahmterlahamosshhe mndqralmoif(l:em ration

f th t t | thin th
gel ngesOloer I VeePB‘n%?EH %@e‘\gﬂ%lég@ef g Ogﬁ‘?gﬁ‘gﬁpg}g&?ﬁigﬂl E’\é\‘%ttl? ng of
the me ﬁ@ed?’le Mtguglgr&nh@ B fegw&amemmp@%@ﬁhaim oftfe ggg%ep ket

l'i quid teri I ncludes a replenishnent liquid materi al -di'sposed carrier
mat er i anatdmat-dispostidsspekated matehalnwith ghe mhstenemiterial quindthnatespech) indseposed

liquid material. The repl enish qui.d mater.i al -di sposed |i Uld terial
of 'the F@Bp@megﬁwé ¢ trqn@w@n&a(?ﬁ”faeappar@%w‘aégatﬁv%}dealVﬁitla?ﬁeaﬁl afropn dhe.

repl eni ghognt,d 1(%1 ouafa% lﬁg'sﬁiya%tls hvac%fédwrﬁwlﬁﬂy @tﬁeposed
carrier materla I's ove

he replenishnent [iquid
mat er i abpﬁatsqaaosaatemlmmdmmmena] Whelfm ndgs dienswhveddOcar in esonmatodr thebe of t he
replenishpent liquid materigl. In respon to the contacti,n f the.
menbr an glﬁlepﬁeL%P"eﬁI“@ﬂP@hﬂi?nfra‘F%pam”@ Prf;tt PRgratrvg n}aé%f?'ﬁ Slg‘f ABRIEA of t he
repl eni sHRNIhe! 1 PhoPREO MRS pdhRRQSRMeiYin & be iTERRLARA. by SO,
in thi sar esp{ehgtfng%ﬁh%ﬁ%(ﬁ?d@n%t er?a Fhat has el gr’rgacep elt ed, 1dur| nfg\Ithe
t r ansf entobiigy of éte bperstiven natercdliderival md’u@‘laya\mhmst}sub@hgi matesali af -t sposed
operative terl? is at least partially replenished by virtue of the
ef f ect i AT MEE di sposi tion of the replenishment liquid material (which
includes the liquid material) within the nenbrane. In some enbodi nents, for
exanpl eyodqiggui d ”@tt@rals@lbehw&hhzﬂ @i RN Rentt &h@ﬁ%s@hﬁﬂxg%rﬂhé"ﬁ 1¢Re

transferrl ng of at least a fraction of the gaseous supply materi al -di sposed
oper at i wecamidreranaportenfiadtive ofcbatgastdungupplythaterigndisposed wpemtivhaaterial

| Fquid Adoe amairipeit f uabdRch Garidasap Rk A0 R SR ' 1"

desi r abkg ‘%pﬁlhg%fﬂthre% @édsah chiict @lRh§lofdd FH8tibiP oMBRSgAEARSBPIy hABNAIhe
menbrane” 30 1 nto both of the gaseous supply material receiving space 10 and

t he per dispveedr epeedtiviengatepalc FoR0assdtiatiorawathaond eartienmatsiial tqthednemtuatil al
depl etion epends on oper at.i n%? Egl tions, such as operating tenperatures
and pref¥§ 19g the PRrmegle TeeeARg SR 8w t hr ough t he gaseous supply materi al
receiving space, and rate of discharge of permeate product fromthe

per meat gyg19§ei Vi NGt 3RRGDelidNA BASH é?)ﬁleté?ﬁod&ﬂh@ﬂts Qﬁé‘ﬁ@&ﬁ)oﬂdrfgmf@hee@f%‘aspne of
the gaseous supply naterial receiving space and per meate receiving
space. Welamia| trﬂmgorépdnfrmtmmfcthncg@mquatsumydﬁauemfcﬂl@pqmd eperativevimakrial t he

menbr ane _assij sts i,n effecting c |nuous S8 ar.ation he

oot r abrEOemE Ty 1 GE SRR T PR TERNIES b 20 n I P8

facili tapectomnﬂaﬁoﬂ ofiBsthrodithecabdié-dedaribad tralﬁﬁpagrrhéc}aaﬂﬁmb.he rrenbr ane i's

mai nt ai ned. Conpl ete depletion of liquid material nay lead to uneven
stresses fractures or pi nhaﬂes that woul d conpromni se performance. ¥

i ncl udi KP20hr ri er Iirseras embodimentss forexapmpln, svilstthe HansferdQr dperarcationg) o

st r| pp| t cting
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[ 0024] | thespermeeteheckivingtspace’ 20 1sekaﬂp le€fectediea ghdeond bp@atdie mariabddpiatd ng of
t he menbrape with a repl eni shnent qwd material is effected after at

| east al§st tiSoﬁl.lS%hargqﬁle fiopg dhey gﬁ%?@& iSHPPly RpteHal gecewsrpmwew The imelae

nmb
o oot corepmunEEartae IaRLet Bhierdsl WAIEHE TN Ry sl PHEL T bl
material is effected in response to sensing that at Ieast a fraction of the

liquid material, which is disposed within the nmenbrane gel, becones
depl et ed. 0



[ 0025] I n sone enbodi nents, for exanple, the contacting of the replenishnment
liquid material is effected at predetermned tine intervals determ ned by
several fwotorsie7skere the antici pated inpact of those PaTICN28121080554
determ ned by experinmental data. These factors include the volunme of gas
passed t hrough the nenbrane, operating tenperature, pressure differential,
t hi ckneswppiiedc i praten thanihanalarmodmentrationf of e hyantatd ontenl vrittom, the
characteristics of substrate, etc.. (so of .t hes f course dependent
on each SBIeABT greraths magtialy ‘{em?ﬁet eﬁﬂéﬁ %R/‘é blelé\géjgﬁcg ﬁ(ie onset tine of
changes in nmenbrane perneability, nenbrane selectivity or both at a given
conbi najegq of Op?ﬂi 34th 0 mbodigidntO Bsr RhpIE WHiRNBe Gafdasiot Hpendaordp of
dehydration of the nmenbrane. The liquid naterlal i s replenished at

appr opr iatileasti nteparatibs fnagtmaofnﬁlaugaswea@nplpmamwﬂmﬂm@seérmwmﬂvg mestereal to

nb 0026 f ffect
of tho. GHPIBRASG LB PRGDHETEY AnBear o CH bt e ABHEL TS fulaRadFEl 1o
ef f ect edegihiiel B dif@afléBPlrdth e PasdoS sUPSIO OMBteH MIPRICY viTRt Qfab@' aridOa tghﬁaoﬂﬁs eous
supply material receiving space is being effected. In sone of these

enbodi npeatesate rmoétiqteono;ln@ngf theh €2ABINE ap@mﬁ:gteodlansed n@pmtEWe itenrla is

repl eni mat er i al such t

concent aﬁnﬁ%ﬁe%ﬁ dl e%}‘ESatS é?‘cre Véﬁﬁ)g ﬁ%atcgr r\r/l\?]taﬁ C0n(‘te}"llgeret&}oep ent SHe! H’E’ i qui d
nat eri almBEidGvigtipRhd SsheBbd supplyRinatRRl twikible iPbeihBSupsiiddpdserestef BiRattRe t han

t he maxi mum concentration of dissolved carrier material within the

r epl eni stafemeondegiatibnmat dhe aqpemvagmgtap@h Wi g BgseREs |PSEivaTBEEER- one of

t he per S qdi for Gf .ation of
ai sso oS R ROy BT A RE Fcrblsa s RE ot S AU PP SB P e g
suppl i eehleHdl Rgthat thb%@%ou@ﬁ@nigatetﬂisdm rigels isi iy diedhargeti g prdabe tixtheum
concentration of dissolved carrier material within the replenlshnent liquid

mat er i amaai epgeenipion of tiuenangivermatenatwithiothregaseeis wpplyhaatedsli shichpy a
nultlpI$ pfsbeHWﬁgn 1.05 and 2.0. In sone inplementations, it is desirable
that a SﬁﬁeHP% liquid material, that is nore dilute in the dissolved
carrier material, be supplied during at | east one of the periods in order
to prongo@2qli ssol Uthie @odeks AftheCmecludey effetiap icahtaétiraf ofithy mieabeaner3@ovigh 4 at ed
onto the nmenbrane 30 during the process. [0027]1n some enbodi nents, for
exanpl e rerlepishapend dignidymateria heT}t?ofﬁPlﬁétSblﬁﬁmdfqW%@aFﬁéﬁb%%H@eW ggplenishment

repl eni %?u Fnaltér&? %f’ tdeEA h St &l GRRCH ﬂ{sgcﬂ(le(% %t}ﬁl}‘l]q‘gélwll%&{t ﬁ%ﬁ% e has

gaseous € gaseous supp erlia celving s
been su sxpmmbedhspbﬁeds dnqeldoinatém:he ehbd adplmmhmentf tiguiex avapdrial-dishesepr ipad s

further |ncludes sus endlng he effect of the contactjng of the nenbrane
with a meaierishiod ihe Fp qnilﬁlme&t tnérrpatprl%l m@ﬁaﬂulé m?tfﬂ@?l #‘Hﬁlf%i-"l?fé t shent

tine i “tlﬁw 3 Y8l dt&idf O MRt ﬁﬁent ht tl%‘l‘ﬁldefrﬁa‘%&ﬁ 1@%g§£e§t Q%&P%Qt%%éelnﬁlai)flst he

menbr ane hareplenis mat er | een suspen
r esunpt idissolotd t withisu pipd ycepigme]ﬁméﬂte ligaisle aaserialyd ppysada lignidamdterid héefgms eous

SupDLY. TRLSLL Sl RSN PES L SR eY U AL W Lgthe SRy
contacting of the membrane with the replenishment liquid material, at least a fraction of the
replenishment liquid material becomes disposed within the membrane. Also, in this
respect, any liquid material that has become depleted, during the transferring of at least a
fraction of the gaseous supply material-disposed operative material, is at least partially
replenished by virtue of the effecting of the disposition of the replenishment liquid material
(which includes the liquid material) within the membrane. In some embodiments, for

example, liquid material, within the membrane, is depleted during the transferring of at

least a fraction of the gaseous supply material-disposed operative material, and the

10



gaseous supply material to the gaseous supply material receiving space is
being effected, the perneation of at |east a separation fraction of the
gaseous swppbiz/wsedeer i al - di sposed operative material fromcrloazgeseess supply
mat eri al receiving space, through the nmenbrane, and into the perneate
recei ving space is effected. Subsequently, the resuned supplying of the
gaseous centpgiing ofethe memhbriuce with thasepdersshengmp liguidemeteiial effesteatvieany pspate i s
suspended. After t uspendi ng of .the resunmed supplying of the gaseous
suppl y Hetehgent BP&’ﬁi‘qB@s‘B?}ﬁ’é‘g‘s“GﬁﬁP en‘&?‘@ﬁfa&? g?%ecei vi ng space, resunption
of the effecting of the contacting of the nmenbrane with a repl eni shnent
liquid pggeeyial i susl t@RdBehnsese s BoAhbR et ndtdil ds BERERNIdRE B Riass | M
interval during which the effecting of the contacting of the nmenbrane with
a repl etresHerefiom|themiethbranedhli iato bash pétheggasdous sepply matergibreseiying paee 10

enbodi nen for exampl.e, the maini caoncentration of .di ssol yve ier
mat er i aﬁnﬂimﬁ?%Pmeﬁ 3 Eéf)llvg}% %H?ﬁ%r%tla rlirlg%ir%er%l €7 eé’lt 0l%elll uédj%a?)%qa’)/éjgp %ﬁéé ng one
of the Ubpens dndoseanipdedidaiond, 5@l &NbsdramIY tdnp¥eatindl QhN gressifes gfeaber than
t he maxi mum concentration of dissolved carrier material within the

repl eni statesiad flowdhranghshegdsaoustapply maippirecsidog spages and raterd disshergepf t he

first and _second,liquid.replenishnent. tioe int a I i.ment s,
for ex a%%e,a&t Ke dﬂsftﬁfor% ﬁlllecg%ngg%tterrg el“(’)lﬁé SR éshsdg{l%oe (t:héar‘p?tgf%ﬁrlé%{e{?ﬁg}l% thin
t he replgil GtvdMhe khbidsupplehbtttiabRcfigingUpitd &d e bemgaeneceilinghpadd r st

and second liquid replenishment time intervals is greater than the maxi num
concent Maintgining a dnisyormePnegniration ordidaid aratogial Mithin He mepbErE SHHERLD | i qui d

mat eri al ing supplied L. he r . LA i E liquid
epl en; SHARe gRHEbY e bty &8 REcIE s Ry Mg 26300 I
i mpl eneptaadriadssivid el sisr #diktatedatvhile r € pdestratsBeAictdralo intdgrimt of itht, t hat
is nore dilute in the dissolved carrier material, be supplied during one of
the | quiainbrags ésnimainteined.t i Gemplsteedepietion af diayisy materigh apan teadi l9sWIYER on of
any carrjer i I it at h : during
the procbe HiEhLR of dftbo REMLINBIPESTRBILE Getiphbfer, 18y TRIRARE Sty

ef fect i Reght&GRDWiMiA 0R ropledishheadiquid pateial Strippinpesttthe dirsiposactriapfoat thy e
material froma gaseous supply material that is being supplied to a Igaseous
suppl y meanehrpeg, deaegihg sngtasag of theamembrage yptsibg repleprplynent digyid waterial,
communi ?saﬁﬁt?%te‘ﬁith a perneate receiving space through a nenbrane. The
gaseous suppﬁy mat eri al includes an operative material that defines a
gaseous supply materi al -di sposed operative material. The menbrane i ncl udes
a gel. Toe24pr ocesdnisooleuadsdimbrits,efos epahylenthet dffectias ebtise suppdtingnaftteei al to
t he gaseous supply material receiving space_. an ffecting perneatjon of at
| east a NSEpRIA Wil & Faleribmeat Tavid THERY S eéf&gsg ﬁﬁhﬁl@f@%ﬂ@ﬁ?@@&@dﬁe

oper ati Yﬁﬁ?ﬁr}g{ﬁbgﬂ WHIGM ! BSh S SAliEn FHARLALIRE ?gi, adecérﬁ@@&%ilé‘tgd.s PRSEme

t hrough t rane, and into the perneate recel’ving space, wherein the
per neat ieatbodimaits, | foasdxampke pthe adffenting redcthie ocontdctinp eofy ree ouesbsarephwth a

mat eri al - di sposed .operative .material to the perneate receivi.nng.spa
effects’ %Qﬁ%kqgﬁ Pflﬁsnéa%sﬁ e%&fﬁﬂ)&%@@a%ﬁ%ﬂ%@@?%& Pvf@_%mp _%ftﬁau and
wher ei n 1081 RSEARAWHRA i disPdde8 Wifthh 1R MESRARS ell RocBmdl fEgERATI @l in
chem cal ‘potential of the operative material, as between the gaseous supply

mat erial receiving space and the perneate receiving space, wherein the
ef fecti 4025 t he persomet ¢obodiments, faagtampls eparcaniaging Ladhe oeplefishnmnt

I ' ial-di g terial t. t
oa e R bR B i AR RN ki BY SRR e,
at | eastylRre tef dr@icipafednisiatt sdtHok@ dck@s iQHetEHﬁnQ@%?%i?eﬁrﬁ@ﬂhNdata. These
mat eri al - di sposed operative material and a carrier material that is

di ssol véarteistihélnde the valinae redt gas ipabsed Hhrough thié spepdwanepiophiating empaeratioreane
gel, so as to fect ;assQciati .between.the carrier-transported.fraction
and t he PESRE gl BRSSO RS i, Ry o SO PVBR b of
t he gaseRatctsdARkYf eﬁﬁs%teghmd(séﬁ@%e%e@eﬁfeaéﬂc%ﬁrs%E§eﬂdeht dse@Rbied Thy at

| east a fraction of the at |east a separation fraction of the gaseous
supply material -di sposed operative material. Wile the at |east a
carrier-transported fraction of the gaseous supply materi al -di sposed
operative material (defined by at |least a fraction of the at |east a
separation fraction of the gaseous sug |y material -di sposed operative
material) is being transported through the nenbrane and towards the
pernmeate receiving space, and during at |least a fraction of (or, at |east
sonme of) the transporting of the at |east a carrier-transported fraction of
t he gaseous supply material -di sposed operative material through the
menbrane and towards the perneate receiving space, the at |east a

e o o - Y " o e o o, N 1



[ 0030] The repeating set of steps includes: [0031](a)supplying the gaseous
supply material to the gaseous supply material receiving space and, while
t he supplwongixofc7ishe gaseous supply material to the gasecuwsAoppoyssaat eri al
receiving space is being effected, effecting perneation of at |east a
separation fraction of the gaseous supply material -di sposed operative

mat er i akxparmmentsheoghishowsresesd@d yhenatset tiale ofecdwmingentn spabegnet parmaghlityhe
menbrane, gnd into the perneate receiving .space, erein thedoermaat'on of
At | cas MemREEsa SEERHHT PERTBratoR ENER HURRBRION, ghI SPerits: Pt aed
oper at i YRR béhpdtidd QuPab "RAY Eralisk & VihBIneMBRAe of TRE URuid haguHat iion of
t he gaseous pernea?e-dl sposed operative material, and wherein the

per meat repheriishedf hte@ppidpiiater egpyalsetd onanwirf fségadpt perforimnehemidmal pyotacent i al
(for exanple de%%ggd by partial pressure) of the operative nmaterial, as
bet ween HHPTYEBEEE Y uppl y material receiving space and the perneate

recei ving space, wherein the effecting of the perneation of at |east a
separ at [§u26f r act i @R sohe teithod BRERY Sob eRRhMe "Bk &ffedtingl oS BRS SshtABAE Ajfi tHE
material to the pernmeate receiving space includes effecting contacting of,
or i nt emmmbrane wethwe eeplerishmerdstiquad arateriadris tefigated owhidel ther sunplying of théie

gaseous suppl terial sdi sposed operative teri.al and a garri terial
Phat 1 < EeB0, Pl Fieioh 1, TR G s B e REoiEing Bl dRine o Ehe
nmenbr angn @éhe o¥ChéR drfbRfihest, MSSTfeahg 0 Rtk @8 Mhédbrahé agper t ed
fraction and the carrier material. The at |least a carrier-transported

fract i orepd¢nishmeengligeiduratenigdps peringice sich thak the odeisnuap eoneentyationst dissalved s

defined by at |least .a.fraction of the at |east, a separ.ati,on fractiaon of the
Gaseous ‘s Al bifiy R FEafhel il iRt udh S FIRR hETed AN Plact &
carrier of tippasdsed greaet HRA BE hHEmYASs ecisnBAtIRl Of IBENdALarties pRKEH]
operative material (as defined by at |east a fraction of the at |east a

separ at MoWiF e repdenigimank quidJadesalhep spprliekdpang oilsisd seetherpaneanfithe
terial) .is bej h hy t : 1
ot er! byl B} D GROREERS YRR P DA SeF i BIRBER e oo

sone of karkRe nfatetias Rathin g reflehifienéit ligaRShaRrigibdinEsupplisaapengd ededst age i on of
t he gaseous supply materi al -di sposed operative material through the

menbr anef dhel pededsr igsgrester punntbateayisym oonegnisPianeo! diseolyed pamst myterial
carrierfgan eor.reéfegisfnrn%ﬁtt lli% 4 faéérlha? bgl% es%i!ﬁ'ﬁlie%ucﬂﬂ‘lrpé ARERL L (lztflgrl ostf(%oosfetge
operative nateril I'S assocClated Wt he“Carrier = nmaterral;

[ 0032] ( brssuspgndinagtipleeofbepptani NG5 ahd I® Uasahe smplepRhiationd, 6f isadestrgblt he
gaseous supply material receivin space;({OOBS] c)after the suspension of
t he supﬁre\yiarﬁ@ﬂ@msm@ltgy@gébmge@alpgwISrmt)@r ihte Wthe Hissolved sasaeagatednl bet i ng
contacti r | . enj QUi ri ein
the. r opt SRl e T TR0 B RdoBB AP T Plosnd @R o By U

mat er i almakriy) dsechagdavé precipithed oato the afenibsard Msdurin@dhapiobéss. r epl eni shient
liquid material -disposed liquid material, the replenishnent liquid

mat eri al - di_sposed _|iquid terial of the replenishnent |liquid nmateri al
def i ni ng{,OQ%zui d et &PPg|e dtrﬂ@lt%ef(ér EFATSP e q'}feﬁuwjo efquipcting i thee

R R R e RS G b PR

di ssol vedscons rsupplynatateriadl to the gaseous supply material receiving space has been
suspended. In some of these embodiments, for example, the process further includes
suspending the effecting of the contacting of the membrane with a replenishment liquid
material such that a first liquid replenishment time interval is completed. After the
effecting of the contacting of the membrane with a replenishment liquid material has been

suspended, resumption of the supplying of the gaseous supply material to the gaseous

supply material receiving space is effected such that, while the resumed supplying of the
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of the replenishment liquid material, such that, in response to the
contacting of the nenbrane with the replenishnent liquid material, at | east
a fracti omoabi1zteeseeepl eni shnent |iquid material beconespdirapasedovdstshi n t he
nmenbrane gel; and [0034] (d)suspending the effecting of the contacting of
the nenbrane with a replenishnment liquid material. [0035]1n sonme of these
enbodi mgmesus fupple xangiak to thegasecpxsaaupplg rsa‘erldfresdzlelpg Spscecmrh@lr@t eftectad, | east
twi ce such that at |east two co eﬁa‘g set steps are def

i REOREBIS PHA B ST BaTiey! HE e SRppR HoeHa dspotOf

repl eni §hoBRte 'ﬂq%ﬁ&i "ﬁ%h?rth@' R sepip! indridUreddvial best tapegtofthe he at
| east t conpl eted sets of %eps I s greater than the maxi mnum concentrati on
of di ssolensntarmgiand exto rthe perimaiatewictivimgtspecer igsiffsaiedh rﬁelhﬁeqmﬁléfbf dhevegsempdy|

et = of SBERIHEE of diBfrisuRaDanEoa e ERpEte REhahal ke e SRR S
concent r@%ieﬁ&dOfAﬁérstﬁQ ¥ eRniaf of ee BIRE ﬁippl’yhﬁ%'bﬂth%fg@sé’oﬁﬁ lsepyil$ Aaeertal | | qui d

mat eri al belng supplied during at |east oné of the at | east one of the at
| east two thengsedusdsupplys mdtemalem@ewmggsmeurewmonh@f mlmueﬁfe@ﬁrtgoﬁéeth@r ation

of dlssolved cargier erial. within the r |shrre teral

bei ng s GPPPFEE aﬂmedaef&%f%a%‘{h ﬁﬁSQlﬁ%thrBﬂgng %{a tfaclé?cg/%n?lotﬁp gt ed
sets of sééo‘ﬁ@shc@d fepatidhinfin€ tiffe RELVE Ririkg Qf@)lé}{‘dle%f%ctlh? o$ ﬂ{&contactmg of

i npl ementation I's desirable that a repl eni shment uid materral, that
: s rr?r e tht h}stn?;am: whbladtepgmshtaant?qm:ianatmalels|‘t@lng ﬁéﬁ%pllt é@g@@f ithege : at f
east one .o e e sets.of ste ronot e S ion o
any car ref@rod%‘fnésf’%%ﬂ Mnmgmpc‘roggqrﬁapg?ggglg% 136 LOEIHY aﬂevs) %ﬁduri ng

;grem P; ggﬁ%gepsa{ng%%%h{ Hqﬁ@%at@ﬁ@%ﬁﬂ?ﬁpﬁhe& Qﬁm@g(&ﬁ@bﬁhetfh@t £&ANdeastd nguiof t he

replenishment time intervals is greater than the maximum concentration of dissolved carrier

material within the replenishment liquid material being supplied during the other one of
the first and second liquid replenishment time intervals. In some embodiments, for
example, the minimum concentration of dissolved carrier material within the replenishment
liquid material being supplied during one of the first and second liquid replenishment time
intervals is greater than the maximum concentration of dissolved carrier material within the
replenishment liquid material being supplied during the other one of the first and second
liquid replenishment time intervals by a multiple of between 1.05 and 2.0. In some
implementations, it is desirable that a replenishment liquid material, that is more dilute in
the dissolved carrier material, be supplied during one of the liquid replenishment time
intervals in order to promote dissolution of any carrier material that may have precipitated

onto the membrane 30 during the process.

[0028] In another aspect, there is provided a process for effecting separation of at
least a gaseous permeate-disposed operative material from a gaseous supply material that is
being supplied to a gaseous supply material receiving space that is disposed in mass
transfer communication with a permeate receiving space through a membrane. The
gaseous supply material includes an operative material that defines a gaseous supply
material-disposed operative material. The membrane includes a gel. The process includes,

while supplying the gaseous supply material to the gaseous supply material receiving space
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the replenishment liquid material is effected for a tine interval of
between 1 second and 100 minutes. In sone enbodi nents, for exanple, the
cont act i nyoab1zteeseaenbr ane 30 with the repl eni shnent |i qoirdcATat2&0084 i s
effected for a tinme interval of between 10 seconds and 30 minutes. In sone
enbodi nents, for exanple, the contacting of the nenbrane 30 with the

r epl eni shdreffectinggpdroheatidreof atl leas acfepemtien ffaotiornof theegaseduwsrsuaplyahategalween 15

d and 20 m nut es 12/ 167362PCT/ CA2012/.000554 [ 0038].1 n
Zﬁ‘gggi nawpgse%rwaéwam@ t‘%’éﬁ 33EQUSYPRY HENHLRET YA SBY hﬁwiﬂﬁg's
repl eni ghamphnd, 'aﬂH'lgtonﬁEeﬁe'rﬁleatb Se&iVifE ng&kev"'\&rhlafeﬁh ttlt@}p&ﬁ%‘ﬁﬁ&? of ‘épﬁ’éa)(t a

materi al receiving space 10. I n sone énbodi nents exanpl e,
cont act isegprasfont Frectmeniof ahe gmsdzdms tdupplye piammak-kirspmedl omanatdfenatamrlahlto | the

effected within the ernea rece pace 20. I n sone. enbodi nen for

exanpl & PO e R oG FTEHE HRHSHARAT AR WAL PEIRGHTSHABRT JPREUTS

mat er i alndt&iaef {rRCkREte thBipRrR@idnql er@&e&%?&géns%qem &ﬁff@?e‘hﬁél' Rl cheff&ll Vi ng

space 10 and the perneate receiving space 20. In sone of these enbodi nents,

f or examplestialidfghe oparatitd mateiisl, ef betwicenl theygasewis suprdy amagercal r@ieagm@snacs oak by

h I h d. I 039] | nbodi t I
A R R e
mat er i akedagatRe nqctﬁm‘ BEHRE gaSHRR! %{pﬁgf ﬁiatérﬁﬁdfss@éeanb&?mt mateidl 9o TRE ST @l ,

for effecting the contactlng with nbrane, is being effected. In sone
enbodi mpatnssated wweeiwigraphes, intlndeseffysting ngxt@cftlngrcef oreiptegatitioh retweeh) aj yeadt a

t I ff t to.the.gaseous s ly material receivin ace
sone. enBUARREALDOrEG gkl B Tovs STy PR B dsResci et SR Brdu o |
mat erialy dagrigf hetetiad tﬁa@ i @%s@l@émﬁﬁ‘n raeH@mH'lﬂ&eﬁﬂaﬁﬁt 20dishihed C\ﬂ%m the

enbodi nents, for exanple, the supplying of the replenishnent |iquid
mat er i amansbrasief gt srias ¢f&0h agsbcinhien detse@ou @@cqmpbxytrmpentechfractmeanm thg space

10 dth 20. . [0 ts
oxanp! o CATRETSORboToF &t (S dorEie o s bR BT hBer S Wapdhererte.
gaseous dgs?ﬁﬁld%ﬂ‘é%tﬁfe' BhteHECR! dfidd PasEledd aaﬂgcddﬁeofpﬁ{e%%@st ra% hﬁéh&g space

20 are defined by respective conpartnents 12, 22. In sone of
enmbodi ménckgn Oflélesgqsmll,%l sugplyf matesal-dipposed spﬂeme h1atpmahl Veéltiber uhalat ﬂezasteat her

eGSR
betveen The S oRpl T o Fon oo et [ e SGPEEI“Z"P?%&&%W e eKeth SAmEC. ' "
material-disposed operative material) is being transported through the membrane and
towards the permeate receiving space, and during at least a fraction of (or, at least some of)
the transporting of the at least a carrier-transported fraction of the gaseous supply material-
disposed operative material through the membrane and towards the permeate receiving
space, the at least a carrier-transported fraction of the gaseous supply material-disposed
operative material is associated with the carrier material, periodically, effecting contacting
of the membrane with a replenishment liquid material. The replenishment liquid material
includes a replenishment liquid material-disposed carrier material that is dissolved within
replenishment liquid material-disposed liquid material. The replenishment liquid material-
disposed liquid material of the replenishment liquid material defines liquid material of the
replenishment liquid material. The replenishment liquid material-disposed carrier material,

which is dissolved within the replenishment liquid material-disposed liquid material,

defines dissolved carrier material of the replenishment liquid material. In response to the
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[0041] I n sone enbodi nents, for exanple, the replenishnent liquid rmateri al
I's supplied to one of the gaseous supply material receiving space 10 and

t he per mewbeoreeeisei ng space 20 such that transport is eChanket/mbsseugh the
menbrane 30 fromthe one of the gaseous supply material receiving space 10
and the perneate receiving space 20 to the other one of the gaseous supply
mat er i atontattimig\oif tie mpabeng Ovithrttie tdpéenpdmrenitiquid exasénial i leasbe act®n of ik

wherein the.pressure withi.n the other one of .the gasequs supply. naterial
recei vi F@?@b@wnbﬁ&?‘@h@a gp ‘é‘ioglqsecgg?o\??(ﬁé” 1%212; ﬂ,§; Sswat %jsquﬁ%er Pf: _
pressur gesBymsodiffehisNtrldR8mpled fRRaldimeh ddnGertRBbE b ANBINEA Cardiet thatriabr i al
t hrough the nmenbrane and into a space di sposed bel ow at nospheric pressure,

condensatithonthe freptlérasimeptiliquidenateiiallbeing swppligfadwring ablesist ensrfdhe periasls ief f ect s

backpressure on the nenbrane, interferi wit.h the transfer .(or,perjyreation)
of the §&plfa 'aBnHYar M%Hmofo?cr?ggﬁté%oﬁg désﬁ%lﬁ?é/ Y Er inéqtgrbﬁlsggggld tHE

oper at i y&]dmdtidnliqhid GRAERA HRASLRYBlI LA HBERT hidthdremeiofitgp&idselt o the
perneate receiving space. [004Z]In some enbodi nents, for exanple, the

r epl eni sémreambbdignents, fiertexaingle, iteemindaymagpngenfeatios of slisseived carmier matangl a

mol ar congentrati.on .,of silver ion .qf .at least . 1.0. Ln sone | s, for
exanpl e ,W@Hb&‘? éfﬁl%rH?}Eﬂ?ﬂz rkltqu%i la?]tlelaaﬁ%?fllﬁ' Slugpﬁl?‘i]%qrﬂl&east l%ﬁP%rbeu%fgggs) 8%6‘?%? % on

i ncl udi Bgeager MMaAr tHEOREAMMIAL icORcfragdd VT diseslved Qetiveemteid) #atinlGh®. | n
sone enbodi nents, for exanple, the replenishnment [iquid material includes

an aqueoepserdsiimant bauidmedterdl bging swppliad dsingahlqesit anethes pnepf fagperies byfa

between 5.0 .an 0. | ne ,of .t hese enbodi,nent.s,. for. ;

menbr anof—snui]tt%l!3 u%e_get@'ﬁfl? glsgﬁ.anflp%ﬁ?)] N Sgr&ﬁeln%%rga?tr%r%% % It 13 %?ﬁ%)k(%’rlr%ltﬂga? the
liquid pgigfidtdhent Siqoad @daterfl, {HAElid!dRfe Walu® in tHe BREGvéEsMEet matdtiabobe
enbodi nents, for exanple, the carrier material is dissolved in water such

t hat t heweplied duringiatidepsapneaglisuperiods in pulst theramnte gissplygen o8 any saicer

matert alrriaterial that may have precipitated onto the membrane 30 during the process.

[0029] In another aspect, there is provided a process for effecting separation of at
least a gaseous permeate-disposed operative material from a gaseous supply material that is
being supplied to a gaseous supply material receiving space that is disposed in mass
transfer communication with a permeate receiving space through a membrane. The
gaseous supply material including an operative material that defines a gaseous supply
material-disposed operative material. The membrane includes a gel. The process includes

a repeating set of steps.
[0030] The repeating set of steps includes:

[0031] (a) supplying the gaseous supply material to the gaseous supply material
receiving space and, while the supplying of the gaseous supply material to the gaseous
supply material receiving space is being effected, effecting permeation of at least a
separation fraction of the gaseous supply material-disposed operative material from the
gaseous supply material receiving space, through the membrane, and into the permeate
receiving space, wherein the permeation of at least a separation fraction of the gaseous

supply material-disposed operative material to the permeate receiving space effects
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[0044] I n sone enbodi nents, for exanple, the replenishnent liquid rmateri al
I ncl udes between 10 and 90 wei ght % water, based on the total weight of the

repl eni shwenbidiegsed nmaterial. In sone enbodi nents, for peranebe/oodise
repl eni shnent liquid material includes between 25 and 75 wei ght % wat er,
based on the total weight of the replenishnment liquid material. In sone

enmbodi mpritdsetidrorofe denygassous hpermepleatisisede napetdtiyai chatexiabr iaad  Whereind dke

bet ween 30 and 50 i ght. % wat er, . bas on.t.he total -weight t

op! o BRRAION 5l BB ROTEC (1R SE oY e A e b S5 X BBlts) 1 n
sone e n’@@ﬁiﬁé@feﬁ% Sartid? rprEsasd | o, the Npekdtivai @lat@Bhleras Metwéen IR pRROGN bEIpMENt
liquid material may al so include other additives, such as co-sol vents and

hygr oscopitetialaeesiviag spdcecul] tha psoneate merstiing apase, hereay depsitcctingof the

transferring,.of the separation.fracti.on is,eff d I, e t ture
within BEEH%BH%"fwt§@&985%8ﬁ?“8%p ¥§mPé@29§iﬁ%gégﬁégﬁgkdngﬁgdﬁggﬁéé e
recei Vi Berff?eE thaltdiad @b WBE Hefmélfd heRtvike lspidesinades’ Offe@izeasnt{dtihgiofs or I n

sone enbodi nents, for exanple, the transferring of the separation fraction
i s ef f edtterdctivn besweers at denser semieetiansnertad daetion Ak thef Saseruls GBIy BAETHp| y

ot o s OaRaRe Py e TR Sl EFA I B PR e AR LA HROGRES

Cel si us ST US. n sone e exa

t r ansf efKdt RgdRpodel BrifaR WicineDrdneag,i sorasi 6 ¢ffebesdseclatdti bawehe tHeesupedrat ur e
wi thin each one of themgaseous supply receiving space and theégfnneate

recei vi iignsnosted fiastioeanktl carigrentedal. (iesatgashaganerrdegrrosed dactoy ot
[0047]1 > QB R RBSy TRAL Ra1-diosEX BER e GBS ARHTLHPR Mot B FLLiBH oPAS 2
the at least a separation fraction of the gaseous supply material-disposed operative material.
While the at least a carrier-transported fraction of the gaseous supply material-disposed
operative material (as defined by at least a fraction of the at least a separation fraction of
the gaseous supply material-disposed operative material) is being transported through the
membrane and towards the permeate receiving space, and during at least a fraction of (or,
at least some of) the transporting of the at least a carrier-transported fraction of the gaseous
supply material-disposed operative material through the membrane and towards the
permeate receiving space, the at least a carrier-transported fraction of the gaseous supply

material-disposed operative material is associated with the carrier material;

[0032] (b) suspending the supplying of the gaseous supply material to the

gaseous supply material receiving space;

[0033] () after the suspension of the supplying of the gaseous supply material
has been effected, effecting contacting of the membrane with a replenishment liquid
material, wherein the replenishment liquid material includes a replenishment liquid
material-disposed carrier material that is dissolved within replenishment liquid material-
disposed liquid material, the replenishment liquid material-disposed liquid material of the
replenishment liquid material defining liquid material of the replenishment liquid material,
and the replenishment liquid material-disposed carrier material that is dissolved within the

replenishment liquid material-disposed liquid material defining dissolved carrier material
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relative humdity of between 0 and 100% I|n sone enbodi nents, for exanple,

t he gaseous supply material has a relative humdity of between 70 and 99%

I n sone ewbadizmemicz, for exanple, the gaseous supply natreric20a6054
relative humdity of between 95 and 99% [0048]In sone enbodi nents, for
exanpl e, the operative material includes at |east one operative conpound.

| n soneobfthd merdenishrbendi liprid spatenal, exehnphas, in hespopss & ithe coafaetingalof dbe i ved
materi al include t |east,one erative terialzderiv conpound. For
each ong’eB’f%rTI}‘i’eW’le %ee%@?enbsﬂ?@e%g&ﬁflil\}@e%%]ﬁ%ﬁt -ad%?G?\S’Bd’%gB e?tg‘?%s,hnéetnl[:l east
a fragmpghidhattha veBfha! diyp sé@ivahinahe HRAbYAR gepmpeund is derived fromthe
operative material. Each one of the at |east one operative material-derived

conmpound includes at |east a fragnent of one or nore o&gr ati ve conpounds.
[0049] | 003dhe enbédi nesespending theafipatiag of theicorBstingoplethstmembigaeyetind i s an

olefin, and.suitabl | ef i ns include ethyl ene, propylene, 1-butene, and
2- but ené?plﬁlsgﬁ?eél?gqﬁg%aﬁ%rﬁégt rati ve of the association effected in response

to contacting of an olefin (ethylene) and a carrier nmaterial (silver ion).
VO 2012{0035B 62 PCTI:CAZ0& 2/f GRS dinehts nfos eremeleh ddi roppiting fedrof etepaps e, t he

operative material is defined by at | east one qperatjve conpound d the
at | eastoPpktegprtrigast fwice sy thad at deaghtvey ‘é‘?mPnl?tefir?e%‘PFjeSt"ePrﬁ%E idﬁgm‘ds, %Q%r

exanpl e ;836 AR ciratiBR H disEASEd URGicPRARRLIAY G BHRRY A& 1fistERer! 1Rfuid-

material being supplied during at least one of the at least two completed sets of steps is
greater than the maximum concentration of dissolved carrier material within the
replenishment liquid material being supplied during at least another one of the at least two

completed sets of steps.

[0036] In some embodiments, for example, the minimum concentration of
dissolved carrier material within the replenishment liquid material being supplied during at
least one of the at least one of the at least two completed sets of steps is greater than the
maximum concentration of dissolved carrier material within the replenishment liquid
material being supplied during at least another one of the at least two completed sets of
steps by a multiple of between 1.05 and 2.0. In some implementations, it is desirable that a
replenishment liquid material, that is more dilute in the dissolved carrier material, be
supplied during at least one of the completed sets of steps in order to promote dissolution
of any carrier material that may have precipitated onto the membrane 30 during the

process.

[0037] In some embodiments, for example, the contacting of the membrane 30 with
the replenishment liquid material is effected for a time interval of between 1 second and
100 minutes. In some embodiments, for example, the contacting of the membrane 30 with
the replenishment liquid material is effected for a time interval of between 10 seconds and
30 minutes. In some embodiments, for example, the contacting of the membrane 30 with
the replenishment liquid material is effected for a time interval of between 15 second and

20 minutes.
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[ 0051] I n sone enbodi nents, for exanple, the operative material is defined
by at | east one operative conpound, and each one of the at |east one
oper ati vewoanpourm$2i s an ol efin. I n some enbodi ments, fecTeasamlioe)ssthe
operative material is defined by at | east one operative conpound, and the
at | east one operative conpound is a single operative conpound, and the
single ¢Q038ative o‘,msmmmadba)émntspfoefexmpl[emhsmetactmmﬁ thertngdibranet39), witlor

| f | t ot al f
rom oihdspliaAmeN gDy M rRRece) Wi Bob e ioud s At
exanpl e %éee%or 1Rb 8 e nbobfn it fthiNexdntpl@&nhe koitactflgedf e nh¥rddd Withane

enbodi ne exanple, the carrier material includes at |east one netal
cat i on. réphersdmeene tityoidi metntial, is feffccted(amhlrethemaanb rdcervingaspace af. Imedmgles at

| east one of silv i on cu nts, for npl e,
the car FIBPAIRELS ?%ﬂ xR ‘?ngé% glﬁe mleﬁl%farﬁe W’lrﬁgg}fergglen Spimg%tn]'équ“?
enbodi MRk &; lflﬁéff@c)fé%lm tRin B of t}&t@a@ed{ﬁtsaﬁpl?lmatmdl ye@svidp smbmohnalthaer
nitrate, (f e carrier material 1ncludes the silver ion the silver
ni trat epeﬂm\eam)neeelmmgtspwe?()e rbedineefithese émbodimgnis! Br exarapls; trnvé@ntmtmga@ eis
dlssolve uid materi t ha rOV|d d an aqueous
sol uti ofe ‘Etﬁ%\t’y ia§taf1 E?rﬁd’éataﬁﬁ“{“ﬁ???it hﬁﬁ??i?né%é“ é’lqm@ fféﬁ?ng di ssol ved
silver nitrate. In sone enbodi nents, for exanple, the nenbrane includes

pol yneri emamjit eri aly saned hiRdiRdntd, For BRinglé, alvhilSthe WoRtaetae ofMHetmerbragbel at ed
to, the polymeric material. [0055]In sonme enbodi nents, for exanple, the

menbr and030ith thelreplewislyoént mNdeatenal is being effected, supplying of the replenishment

liquid material, for effecting the contacting with the membrane, is being effected. In some
embodiments, for example, the supplying of the replenishment liquid material is effected to
the gaseous supply material receiving space 10. In some embodiments, for example, the
supplying of the replenishment liquid material is effected to the permeate receiving space
20. In some embodiments, for example, the supplying of the replenishment liquid material
is effected to both of the gaseous supply material receiving space 10 and the permeate

receiving space 20.

[0040] In some embodiments, for example, the process is effected within a
membrane module 40, and the gaseous supply material receiving space 10 and the
permeate receiving space 20 are defined by respective compartments 12, 22. In some of
these embodiments, the supplying of the replenishment liquid material to either one or both
of the gaseous supply material receiving compartment 12 and the permeate receiving
compartment 22 is effected by flowing the replenishment liquid material in an upwardly
direction. This effects improved contacting between the supplied replenishment liquid

material and the membrane 30.

[0041] In some embodiments, for example, the replenishment liquid material is
supplied to one of the gaseous supply material receiving space 10 and the permeate
receiving space 20 such that transport is effected through the membrane 30 from the one of

the gaseous supply material receiving space 10 and the permeate receiving space 20 to the
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material. In some of these enbodi nents, for exanple, the polyneric materi al
i ncludes at | east one polynmer conpound. In sone enbodi nents, for exanple,
the at | esst2oe73el ynmer conpound i s chitosan. In sone echah2omenmwesssf or
exanpl e, each one of the at |east one polynmer conpound is hydrophilic. In
sone enbodi nents, for exanple, each one of the at |[|east one pol yner
conpoundthkasna ofi tibgaseansesupply matesialikaxeiviveg spce A0 dndt the errREatO O CHE

1, 000, 000. 056] | nbodi f | th nb 30 . | ud
ol ysacgHse Pileand iheris hesBipsire s deobh BN Rbme ERedR Bieahomirfe U9
membr ang LNgideRe 0N BE PERMBate ey EARE patd S belbRORAoSPhdrRDpRssure. B

pol ysaccharides include natural polysaccharides such as alginic acid,

pecti c effedingdhotranspottiof thdweplenishmient Bevid nzateriak ronginthgungmbians andiieo
chitin, pullulan, derivatives of .natural polysachharides,such .

est er s, 2e¥PET é}Spgf%ei’elﬁWd até’il%?ﬁ%récr 5’6%@/“%’&?‘?%??%183 ?#1 %4 ?ﬁarﬁ% eﬁlhgfctg%hat es
of t hesginatsll abudtobordiassahas iefBcts Batkpassiardn Bk nyentBthy ligstfatind wad thé gi ni c
aci d, carbonet hoxyl ated al gi nic acid, phosphorylated al ginic acid and

ani nat etraedfesi (or pemmdation)sef the sefaratinnoaction eif Itha mgowvlgftm@tégals@msg%

car boxynet hyl cellulose, cellulose sulfate, .cellul.ose pho | f oet hyl
cel | ul o8B, %ée Hf%%hioii%t elgaégcmsuffu(?gb', nﬁ?l%m erﬁ%‘?ws@%ﬁ?g § i‘pg@‘% ?gg;ﬁ:‘(%:hrt]éari des
such asr&g@qnm@hosphate and chitin phosphate. Specific exanpl es of

menbr anes of pol ysacchari des include those conposed of salts of chitosan
and its derivatives (including salts of chitosan) such as N-acetyl at ed

chi t osaf?042hi t osamn plemsp rabediameatse Apb ovemRlsx ythat alepishmgata Hquids matesiah
menbr anes, conposed of al gini.c ,aci d, t ¥ iV t f,

chi t osalf™ s§3laflgeoélﬁcfohlg’|9 v ‘fl}l(\ﬁ/;lg% atrﬁglgregﬁlcgeﬁr%&%o%g&g\ég% e(?fisﬁ}all %2?

t her eof 1 &4 embbdimhehRe forRampled e, replefishmb@dafuad taeteial ahideesn hfaoasf
which are not intended to be included in the present invention) are

pr ef er r selutipn yncduding atmelpr coricenratonmadbilvet ipn ofehataerncal agdrlddyt B somac fi | m
funct i 0058] | i : . i ncl ud
one_or PRt ST K0 SRl BROGH TR e Ry E RS incl s BFARGARE slabilC 10oS

conpoungscludiflg ththslar esmRafratidnnoSsiter ésboflbemrets 5.0 and 8Xanhl somd be theeerbr anes
is comprised of blends of a major anpunt (e.g. at |lest 60 weight % of one
or nor e EPOPYEEREh fri amplen therpaalpneins deschi®sy up to 40 weight % of one
or nore other conpatible polyneric conpounds, such as, for exanple,

pol yvin cohol : r I d
Pl | ul atd0 S ome 14 Sk prBba RS e RAmRE R LRI PR SPLRIERT
gr af t ed wiatdti 2 chipadsyaac thsomddasbatimantsefdr byangplafthe ogriar mperiapkidissclved ny|
nmononer ;such as acrylic acid. . ) ) .

in water such that there is provided an aqueous solution including dissolved carrier

material.

[0044] In some embodiments, for example, the replenishment liquid material
includes between 10 and 90 weight% water, based on the total weight of the replenishment
liquid material. In some embodiments, for example, the replenishment liquid material
includes between 25 and 75 weight% water, based on the total weight of the replenishment
liquid material. In some embodiments, for example, the replenishment liquid material
includes between 30 and S0 weight% water, based on the total weight of the replenishment

liquid material.
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WO 2012/ 167362PCT/ CA2012/ 000554 [0059] I n sone enbodi nents, for exanple, the
manuf acturing of the nenbrane 30 includes casting a solution of polyneric
mat eri al weuetr/m336ene or nore pol ysaccharides) as a fil FCTIGA2812/080554

enbodi nents, for exanple, the solution includes |less than five (5) weight
percent water, based on the total weight of solution. In sonme enbodi nments,
for exafge4s] the Bodomid enbodimenidefor krasplethe ligwd ri@prislaifghe reptansbmentat er

based on the total weight of solution, . ln so enbodi nent s or_exampl e,
the sol bgyidrmaterighmay; Vb”&&ﬂgbﬁ e%&ﬁ@PV§h§u&§a§dﬁﬁwbﬁﬂgHW%Eh?§¢m?ﬁ%Pacid
is an opgap,f acid such as an organic acid having a total number of carbons
of between one (1) and four (4). In sone enbodi nents, for exanple, the acid

includes acetic acid. In sonme enbodi nents, for exanple, the resulting
sol uti of00day be chstsoms embidimeots, f0f [caampleattlee tteansfefrang oprtbeleparaiobf a

nmenbr ane inter iate. .Sujtable casti sur,faces.jncl ude gl a or.. .
Tef onTﬁ‘ﬁﬁI:thnh’éﬁglﬁtgé @@1@%&1%?%6@}?63\& reg‘fl‘éo?eoo eé%g?%%g%&ii R mowi 1l
have a Lowe %B%E%ne%@ere%iﬁgis%ﬁcé $ boeRedlrs gebrb& Cekitsaarldl T0Ndegieeot her

enbodi ments, for exanple, the resulting solution rr(gy be cast as a filmon a
subst r aCelsimt dnisametamteflireents,poo dxamplenthe transfemingr afribe isenagatipadiastion is
supported on a,substrate nmater.i,al. Suitab substrate,materi al i tself
be a fi F%F%?d E’hﬁﬁﬁb_ Tafifs FEHEn ey orb'aa(htl tﬁ? SASHES URDY fe_oc\ﬁ}vfrllgos rggés/ﬁét rate.
[ 0060] I g cSourmcaieti PRP space! RbeBREHP] ® dedrbes CBISHIE aRg 680ddeinéds LCsiug hild osan.
[0061] Chitin nmay be deacetylated by treatment with hot alkali to _effect

pr oduct sane aintodimessnfor Erempls| ylsatrehsfeniidg ofathetseparatien tfragheeds @ffedted base
to generate the protonated.deriyvativ NH3+) or the unprotonated i po form
(NHDy | PO AherieTbgaing St el Pbe 1B Y i LRby) HEPu et erd

chitin 9@%&&&&%&%@%@9&@9&%& s gesreantslguesh@bkaddrses ddisiig Obt ai ned by
heating chitin, the principal constituent of shells of crustaceans such as

| obsters and crabs to a tenperature of at |east 60.degree. C. together with
an al kal[00#8] sol ut Torsotmav émbodimentsk 401 exampentheagisepusoudy tmeatetn, $ei ght

h : ] | uti [ hyd ' th | ati
Chi 1. TeRGYR LAYy oEArsaa ond 0% HEAPBeRyedRenly i RoRg LY 1 "
random y, diistikhil gaklarel dtilvethnlidibkstbdavediTPEAIN9Y8. (Hsoricahbddiests Ui t) and
N-acetyl -D-gl ucosam ne (acetylated unit). Chitosan readil g@dl ssolves in a

di | ut e amareplesths ghseoosupply matesel ks ageletivabumisiktyiod baayegn Apa@néy@ochl ori c
acid, with the formation of a salt, but when contacted again with an

[0048] In some embodiments, for example, the operative material includes at least
one operative compound. In some of these embodiments, for example, the operative
material-derived material includes at least one operative material-derived compound. For
each one of the at least one operative material-derived compound, at least a fragment of the
operative material-derived compound is derived from the operative material. Each one of
the at least one operative material-derived compound includes at least a fragment of one or

more operative compounds.

[0049] In some embodiments, for example, a suitable operative compound is an
olefin, and suitable olefins include ethylene, propylene, 1-butene, and 2-butene. Figure 2 is
illustrative of the association effected in response to contacting of an olefin (ethylene) and

a carrier material (silver ion).
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aqueous al kaline solution, is again coagulated and precipitated. In sone
enbodi nents, for exanple, chitosan has a deacetyl ati on degree of at |east
50% and wo &7 t hese enbodi nents, for exanple, chi PaTaA2hea06554
deaccetyl ati on degree of at |east 75% [0063]An internediate chitosan
menbr ane can be obtained by dissolving chitosan in dilute aqueous acid
sol ut i of0056pst i nglit srens einbodiorentss far dxamplco theooperdtivetmpgerglds %@ﬁﬁ‘%ﬁr%{ at

honbgeneous chitosan fraction, .or onto substrate nateri S ag, a
hol | ow qaﬁr%les‘lﬂfﬁt‘rvﬁtcé’}nﬂolin&o ée 6%??8@?‘?%0%%‘?%%0@1)%%6}% é‘étoltl | 'mﬁjrray

then beggAntaABbEthat ordékAHHE Udsh dhk dF itReatSehdttdnebefutive Wompbinzd st dre
acidity and render 1f [ess soluble or substantially insoluble in water, or

air-driekkfiand then contacted with the aqueous al kaline solution. [0064] To
prepare the chitosan-type pol ysacchari de nenbrane, the am no groups of the

i nt er med| conposite nenbrane, ar.e at | ea rf} el 1 one or
nor e acf@gafo f or 391“%%5%?‘8}%“%??? exﬁ?zgﬁepl%%esggefrgtgyuei Igg%{lélalgé% gge%%? tcan be
uti | i zegkabQtnenetdtidbicdAbbat, 1 At &R ond OF GaNitdede bAls opetstiveaconipudnd ¢hirr i ¢
acid, hydrobrom c acid, sulfuric acid and phosphorijc. acid; and organic

aci ds sutefinadn acet ewbedimentsntrisaraplel theeperative materigh isidefiged by atdedspPemi c
acid, oxalic acid, nma]oni,c,acid, succini cl.d i k .. acid,
gl ut ar i QPYEIE © Wpﬂgf(i’ Ande iy " ay le(%thto H%Ir}}p%raglg’% ,Ongpleg)ﬁgg{l)hlg hé;i%g%%lec i%g,&%%l?? mesi ¢
aci d, tehmpbldd hed ReisthglCoperiteadhpoudtBnntoldfinaci d, sul f obenzoi ¢ acid,
pyronmellitic acid and ethyl enedi am netetraacetic acid. [0065]Protonation of
the internedi ate chitosan-type poIé\ysacchari de ,n%{;grage_usi ng .t hese aci ds
can be #03tted, fvsomgLmPoamans, foneramygde thiHRbEOMEHR dban PIFABEVHE 4 he

i nternmedi.ate ghi - I e in a solution containing
t he aci gmglonuingoneir%g&farﬁ%& %t%&r%g’?é?%ﬁe%lg%@%g%n@g@he; or by a nethod which
conpri ses subjecting the chitosan-type pol ysaccharide nenbrane to

per vapor@ss3pn wi t lin ok xeatbollingnits) fooenaaipic, npetdrenaeiad thookefiny ér an tlpba ami no
groups in the chitosan-type pol ysacchari de nenbrane successively to

ammoni uldfidns. [ 0066] I n sone enbodi nents, for exanple, the nenbrane
internedi ate has a

[0054] In some embodiments, for example, the carrier material includes at least one
metal cation. In some embodiments, for example, the carrier material includes at least one
of silver ion and cuprous ion. In some embodiments, for example, the carrier material
includes silver ion. In this respect, in some embodiments, for example, the liquid material
includes dissolved silver nitrate, and the carrier material includes the silver ion of the silver
nitrate. In some of these embodiments, for example, the silver nitrate is dissolved in the
liquid material such that there is provided an aqueous solution, that is included within the
membrane gel, including dissolved silver nitrate. In some embodiments, for example, the
membrane includes polymeric material, and the carrier material is complexed with, or

chelated to, the polymeric material.

[0055] In some embodiments, for example, the membrane 30 includes polymeric
material. In some of these embodiments, for example, the polymeric material includes at
least one polymer compound. In some embodiments, for example, the at least one polymer
compound is chitosan. In some embodiments, for example, each one of the at least one

polymer compound is hydrophilic. In some embodiments, for example, each one of the at
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thickness fromO0.5 to 20 mcrons, such as fromthree (3) to ten (10)

m crons, or such as fromfive (5 to eight (8) mcrons. In sone

enbodi nenwe,20fors7w2zanpl e, the substrate material has aprchicdnzawosssom 30
to 200 microns, such as from50 to 150 mcrons, or such as from80 to 110
m crons. [0067] The nenbrane internediate is then contacted with a salt of a
met al catdsbnnd polymeasompbwel hason nombeuprecage molegulal weigzhitref bedbeeh 20008, f or
exanpl e, éffe ﬁgﬂbacti ng includes inmersing the nenbrane internediate in an
aqueous 8 1 HO including a salt of a netal cation (such as a 5to 8 M
aqueous silver nitrate soution). The contacting effects disposition of

metal cqgesy]s i nt qn (heUEMBARh&H, ONtbr 2B 41E OUGB OWheritgnd B (| Xnldel e
menbrane, and within its pores, and effects formation of a gel. [0068] The
menbr an@oBBacharide: lorthisdéspdct im same artwdohergs er edampdn thauembiann sncludes| udi ng
flat sheet, plate.and frame, spiral wound, tubular, or hollowfibre.

[0069] | r‘?n§8ﬁ8‘0é%(837 ®S-for exanple, the gaseous supply material further

[0057] Suitable polysaccharides include natural polysaccharides such as alginic
acid, pectic acid, chondroitin, hyaluronic acid and xanthan gum; cellulose, chitin, pullulan,
derivatives of natural polysachharides such as C, esters, esters, ether and alkylcarboxy
derivatives thereof, and phosphates of these natural polysaccharide such as partially
methylesterified alginic acid, carbomethoxylated alginic acid, phosphorylated alginic acid
and aminated alginic acid, salts of anionic cellulose derivatives such as carboxymethyl
cellulose, cellulose sulfate, cellulose phosphate, sulfoethy! cellulose and phosphonoethyl
cellulose, and semi-synthetic polysaccharides such as guar gum phosphate and chitin
phosphate. Specific examples of membranes of polysaccharides include those composed of
salts of chitosan and its derivatives (including salts of chitosan) such as N-acetylated
chitosan, chitosan phosphate and carbomethoxylated chitosan. Of these, membranes
composed of alginic acid, and salts and derivatives thereof, chitosan and salts and
derivatives thereof cellulose and derivatives thereof (other than the mono-, di-, and tri-
acetate derivatives thereof which are not intended to be included in the present invention)

are preferred in view of their film-formability, mechanical strength and film functions.

[0058] In some embodiments, for example, the membrane 30 includes one or more
polysaccharides, and also includes one or more other polymeric compounds. In this
respect, in some embodiments, for example, the membranes is comprised of blends of a
major amount (e.g. at lest 60 weight %) of one or more polysaccharides and lesser amounts
(e.g. up to 40 weight %) of one or more other compatible polymeric compounds, such as,
for example, polyvinyl alcohol (PVA), or neutral polysaccharides such as starch and
pullulan. In some embodiments, for example, the membrane is comprised of grafted
lonized polysaccharides obtained by grafting a hydrophilic vinyl monomer such as acrylic

acid.
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i ncl udes slower perneating material. The slower perneating materi al

i ncludes at | east one slower perneating conpound. A slower-perneating
conmpound we 2a1xw@nweund that is characterized by a | ower pperasat2idoissy

t hrough the nenbrane 30 than that of each one of the at |east one operative
conpound. Such |lower perneability nmay be derived fromits relatively | ower
di f fusi WQS)Q]i n t hén mrrblemroedmims el extimpid, yhel mmmfamﬂimg)bf ihtaynémbfainmo

menbr ane, both. [0070]1n s me enbodl or exanple sl.o
per neat lu?féu éﬁﬁ%l?ﬁdl ot 2y Wteﬁé Bﬁ?}hésa?}?q QT{RIORCROBYS efiaﬁées\%?rbr ane
30. [00ZYymn Ex%eeé}f‘?&%rﬂ'@rﬂg Stor ERImR¥, atHP k@lutl&lﬂ i dRE 58 fhal Clllive 'BF WERAL | on”)

of the at | east a separation fraction of the gaseous supply
mat er i alpetestpwated bogelr ait thﬁetotaﬂaMerghalof seluti.e &t sxﬂnwhmbedlatentse&s*texample

sl ower - per tin str sferrin errre m t he gaseous
Supply 1 S Pefary ey tendub G Nelat ohga Heth bt th o TSt 67 he
per meat goug6&i 1 %ﬂmé&ﬂlﬁ‘&in%@nts HBF e2fle, INEsAMtide aﬁtacﬂdﬁ%q%e&ﬁesoﬁﬂr%hatm ve
compound of the at least a separ ation fraction of the gaseous supply

mat er i alseme sthpddn@pe rtheiacisl seareigahict ied sucts aprovirgade anidopeing avetal
co oundasoc tive ra fi the r o of he nol rate
o o S BEn St s B e kedrac B Kepe S ¢ RLsdras emppdifienisn i reriale,

oper at i g §QIRALINLsWERE RcidNen 9856 UsHoaHRGILY, fHPE%mﬁi'e IRCLHIAY sSRAGE, such
that a plurality of operative conpound-assdci ated operative ratl 0s are

def i nedmaynkk aast lagasfilnora oflat platptaetbittprodictiopenfat meenbcarepmtemsiedisoci at ed
operati tios.is m ni operati cRmpound- associ at ed rative
ratio. éB}ta 8 CAS g SUBRCEsHigC g£a<§§t°r (#?go’tlr é)ﬁﬁeeﬁ‘? i@g(%ﬁmﬁgﬁhng‘g?tiwﬁ@)to sl ower
per meat iyhg1CRE POty £ llrﬂQVﬂlE}lta\/@a ﬁfw Emfési%m Athe s@f-u%of?fls tlﬁ‘éﬁ HR@& 10%8rR b Fife

sl ower perneating conpound to the nole fraction of the slower perneating
conpoundn \mthehuermltddanqas,ebusaxampm yheredselting| soledai mapdesgaces iastfilnesa 4 han

the mni per.ative ou d-.associ ated operatiye rati o, such that, for
each on&" ra{eﬁﬁatﬁ?al t%ﬁgfo FrsHeR 8? “ﬁ’éﬁ‘ﬂfdm%me‘i/ﬁté SHeRoxted O8RS i on of

the opepdkde Sﬁﬁm&%s%&%ﬁeﬁalgﬂa%ﬁﬁéé?f%% ﬁﬁﬁlto?anfon%oeﬁ shﬁﬁcﬁﬁ 86 e (or

perneat ed) fromthe gaseous supply ‘receiving space, through rane,
and i nt alsb e apwtlnwditer sdsthtei ng space, is greater than t he nol ar
concentration of the operative conpound within the gaseous supply naterial.

I n sone i men for |l e, .while the transfer ei ng effected,
t he gasé@@ ermei? %01?%6185%@% eﬁ’rf”r‘%ﬂ?lfhtg e{drléglél Cg‘éfoéag‘ace as the
gaseous perrreate product . [0072] In sone errbodl nments, for exanple, each one
of the pgodipast OWhitEl MW be BLBALENYy GRAMANdithshoR alkali 8 Eiflet production

of chitosan. The polysaccharide may then be treated with a base to generate the protonated

derivative (NH;3") or the unprotonated amino form (NH,).

[0062] Chitosan is a generic term for deacetylation products of chitin obtained by
treatment with concentrated alkalis. It is obtained by heating chitin, the principal
constituent of shells of crustaceans such as lobsters and crabs to a temperature of at least
60.degree. C. together with an alkaline solution having an alkali concentration of 30 to 50%
by weight (such as an aqueous solution of sodium hydroxide) and thereby deacetylating
chitin. Chemically, chitosan is a linear polysaccharide composed of randomly distributed -
(1-4)-linked D-glucosamine (de-acetylated unit) and N-acetyl-D-glucosamine (acetylated
unit). Chitosan readily dissolves in a dilute aqueous solution of an acid, such as acetic acid

and hydrochloric acid, with the formation of a salt, but when contacted again with an
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[0073] I n sone enbodi nents, for exanple, the at |east one slower perneating
conpound is a single slower perneating conpound, and the single slower

per meat i /gocorpwmwsd i s a paraffin. [0074] I n sone enbodi memtcy20f20m008xanpl e,
a suitable paraffin is a paraffin having a total number of carbon atons of
bet ween one (1) and ten (10). [0075]In the above description, for purposes
of expl agetousalkahoerselotion, desgid sosumtaledndf medipitated. olndemd emprdiments, far

t hor ough un ers andi resent disclosure. r, it w

f th
appar enf*BPEné %%?quao e eéﬁ%ﬂq1 REEe é@eméﬁe@{pnén &t 2o %&Q“ﬁ%t
requi r edmibBdRiRy fér%x%gfet em&)saxhﬁaspi&%ewtylgﬁoﬁm%%w&m flatthpagh certain

di mensions and material § are descri bed f nting the disclosed
exanpl e enbodi nents, other suitabl e dinensions and/or materials nmay be used
within Wﬁﬁ%cope a¥n inhkimediiatecthotosanemerhibtang weh beobiaineddtyi dissmlangl chitosamt | ons,
I ncl udin | | suitabl e, current nd futu chang inte are

bel | eved? AuEFR 14 ALUGR GRS HeeUREn R & n gL et felb &iee A
refer en%@ﬁlogﬂ%h:@ @ﬁﬁo@heﬁsafo%bxbrl O PehRLAR Rardfal GERACE 'a%%lﬂﬁ& fibre
entirety. process for effecting separation of at |east

gaseous stha@tt@-f@im p@gaqboapfemmbme The cast film may then be contacted w1th an

aqueous alkaline solution to neutralize the acidity and render it less soluble or substantially

insoluble in water, or air-dried and then contacted with the aqueous alkaline solution.

[0064] To prepare the chitosan-type polysaccharide membrane, the amino groups
of the intermediate composite membrane are at least partly neutralized with one or more
acids to form an ammonium salt. Examples of suitable acids that can be utilized for
neutralization include inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric
acid and phosphoric acid; and organic acids such as acetic acid, methanesulfonic acid,
formic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric acid, maleic
acid, glutaric acid, phthalic acid, isophthalic acid, terephthaic acid, trimesic acid, trimellitic
acid, citric acid, aconitic acid, sulfobenzoic acid, pyromellitic acid and

ethylenediaminetetraacetic acid.

[0065] Protonation of the intermediate chitosan-type polysaccharide membrane
using these acids can be effected, for example, by a method which comprises immersing
the intermediate chitosan-type polysaccharide membrane in a solution containing the acid
to ionize the amino groups in the membrane; or by a method which comprises subjecting
the chitosan-type polysaccharide membrane to pervaporation with a mixed liquid
containing the acid to convert the amino groups in the chitosan-type polysaccharide

membrane successively to ammonium ions.

[0066] In some embodiments, for example, the membrane intermediate has a
thickness from 0.5 to 20 microns, such as from three (3) to ten (10) microns, or such as

from five (5) to eight (8) microns. In some embodiments, for example, the substrate
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material froma gaseous supply material that is being supplied to a gaseous
supply material receiving space that is disposed in nmass transfer

conmuni cavoanmmicrds2a pernmeate recei vi ng space through aroerdaaraoishe
gaseous supply material including an operative material that defines a
gaseous supply material -di sposed operative material, and the nenbrane

i ncl udi mepteriagdps a dloptpress fragy 3G topP0yinkagonsh sudhaaselvers SOup JISY miatoss; etisutly t he
gaseous s I terial receiving space, and while the supplying of the
gaseous agﬁﬁ %//0 ﬁgn?]tlﬁrrplﬁfonfb t he gaseous supply material receiving space is
being effected, effecting perneation of at |east a separation fraction of
t he gas¢eosy]suppl rheahahbrahe ditsipasiede ap@ericomactodixgth akalf bPIMdd @HasLOUS
supply nmaterial_ receiving space, through the nenbrane, and into the

per meat &SUch casi SHivey 1ofipelc eIPTroWsetoa). n 1r emg cnphosimerts, ofor gkamplgs theacostashingt i on
fraction h ri:al -di sp operati.y rial.to the
per mear s B LR shRRale IRFSLRls A REs3BRBh ldudtRE Bhifor

per meat enddilsqaase dsuehedsad 5\e STRE equedls sibved niveae ebitidne TRI dvRaictifd effScts
effected in response to a differential in chemcal potential of the

oper at | Wspagitien jof metak cyianieiaty (theough sdslasionlppd yhrepghaut dhe meatex dif e space
and the Cel Vi . e perneation includes
trans porn?el%lélk{;lfglgﬁE %51& glgtrglrnl %%r?sg%g%%frf%%fowgﬂéﬁ {);fn£¥ g?q t he gaseous supply

mat eri al - di sposed operative material through the nenbrane, wherein the
carri er {0068hspor t Ghefrhanbiang 30fcahite gab®Ieds irs MpPbie BREErer4ll codfigpasess,
operative material is defined by at least a fraction of the at |east a
separ at 1THGIRS EaG Baetoplateraad Jeasess srird wypng, thpiglar oaholive fbed oper ati ve
material, and while the at least a carrier-transported fraction of the
gaseous ly materd.al.- di oper at.i L i i . ted

t hr ough [mﬁ)mnbrglﬁesbglﬁd%%%@ggtst "3 %‘tg%n ?%{ngér a(k:é(:&lu\s/i ngﬁgp%gtg,hgggg—&%ri ng
at | eastindudes alvwed pedficating niat@izd p@he slogedperivatiag maeariat indludes at least one

carri er-g ansported fraction of the gaseous supply material-di sposed
oper at i VOWFRRSFPEANEHFBRRIINE h e AnHANPAPEMSAINE SNEPING He? serpRRI® thaédei vi ng
space, LhEadbril A5 a do S8 bdrflcatifiBNPIchafle MAMLRIS O Ihah B IASEON IS UPP! ¥
mat eri al - di sposed "operative material 1”s associated w a carrrer mterial
t hat i stldi stslehst @te wipttatine @ompouidd Sedlelowel peinadabiliy dnspos éetiwidt fiom ithe
menbrane gel; and effecting cqontacting of the nmenbrane with a .

repl eni §‘H%%Yf{1y ﬁPWﬁT dL{fﬁ%lé‘ttY an, a\ﬂléqfeé‘?hﬁart%eltsr SpRrBYel¥nlostsr solyilly imnithe i al

i ncl udesg, . yreR ppgiinent Iiquid material -di sposed carrier material that is
di ssolved within repl eni shment |iquid nmaterial -di sposed |iquid material,
wherein the replenishment liquid materi al -di sposed liquid nmaterial of the
repl eni $00F@ht | i qum dommatearhiodimetes, i foesxdmpjey the mbdveari kmedtingh@ntpephé hias hment

liquid materi.al,, and wherein th epl eni shnent |iquid materi al - di sposed
carrier gﬁ?ﬁ‘?aé‘lt‘? Y e REfmGa llﬁYgg%‘F%E]e\g]efTH%rWet e repl eni shrent |iquid
mat eri al -di sposed liquid materi al defines dissolved carrier material of the

repl eni $bympt | i quh o8 bb@imentl 6l dxadble, kb GAIRLNSE JePmbRRONEPHE @Eht N9 Of
the nenbrane with the replenishnment liquid nmaterial, at [east a fraction of

t he replaspi &lapasgtian feetionnel thei gdsehscupply wiatspekdidpasied wiprrative mmtertal ane gel .

2. The lainmed in claiml:. wherein the effecting of the.

cont act ?f\fg&% %thiaiu‘% a(ime1 S QRS s&i\ﬁ{—pgrrpgd&ngn?ogwﬁ 1 itli?ﬂ?;fgrr}?&t (glr ipszm?agmg} fect ed
whi | et fiensthphidongsupply MatedabReSing 4Pl ocrmr@&g'lrﬁhe Bl RSRAUS O IHPP! Y
material receiving space is being effected. 3. The process as clained in

cl ai m 2PeHaiedieeeY g spaceeld: ifiog cadh Qnieeoidlomatdeast pre eerative componadef theeh a

repl eni 1.0 Fal ] eriodic, such.that the mninu

concent ?%?Ele zg%]ep (%#‘aﬂgli] grsa gﬁ é’géf églgrgralgeer > ﬁ%ﬁpg}' %eﬁ'pﬁpﬂseflﬁé’e’fagﬁ &ﬁt‘?ﬁrg}‘?fe i qui d
mat er i als previtgd supgpetde WofipdGndhssbeiatet dPREtFE rhi® dBEAddOBIS tHeSralh QALK t han
t he maxi mum concentration of dissolved carrier nmaterial wthin the

r epl eni SWrAEEtel afpermestigneat the operitige suppeunddodbe mede fractiomasstthanpetve one of
the per E&gﬁounﬁ' withf ﬁreoé;ﬁg(?usas%pgiya}n%giai rr]ec%{v%llgms&aice, such that a plurality of
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wherein the effecting of the contacting of the nenbrane with a

repl eni shnment liquid naterial is effected after the supplying of the
gaseous swppbiz/mwedeeri al to the gaseous supply material rPreraiaziregosjsace has
been suspended. 5. The process as clainmed in claim4; further conprising:
suspendi ng the effecting of the contacting of the nenbrane with a

repl eni sipemnive tompowhdrat@iated oparativettatios are tiefiisdd, hadjatilehst opd efthe phedlityt i me
interval .is conp | eted; after, t effecting of the .contacting of the

menbr ané’fvﬁpt"ﬁ‘t 1Y€ 1 OBIROHNd RTRORALad; %Qﬁr%fwr?a’faélg? 4% ahELipNE) OQEF%%G%‘&POW ecting
r esunpt izedhchited HserStRPlaYibNF R cabNOnd 3FERL 5t I%HQFHrbé %%ﬁ%ﬁ% eous
supply material receiving space such that, while the res supp g of
t he gasever peppkstingat@npaindg the hdiogals ﬁmumokm ppleyofrpérardatidn rod abe \sl(W@r space

S bein%eff cted the ermsatl n of a{ st a separation fraction of the
gaseous PSP ‘?gr?ﬁF’é’PP% °d§h§66%18 aSB%W*% ﬁh\?é IYEE PETRFAINE SATMPRENG WEBBUEC suppl y

mat eri alg,§ReeihRY SRR reb AR aéehfs l%nﬁxgﬁ'iﬁe nﬁﬁ‘l‘ijﬂn’?togfligpﬁeg egrglﬁfﬂ'fed'

receiving space 15 effected; stspending t resumed sup _
gaseous aswgeplted mtwraimearhtlo,osublnehag,a&)e@arﬂl mqocpﬂ the mhateasti ale apecativeicogpswal;e; and

after t e, su endln of the resuned sup f. the gaseous supp]y

mat eri al'§ & Q%Eﬁ‘j’é’ns B’IeyOprT‘ﬁf’fUéfre|‘%ﬂ"%fog1 %Wﬂﬂ’@ 3 BACRUS RE T8N t]é"’ftflt‘%*ct ed,
ef fecti | JRiRsane
with a ?%Bffﬁﬁ. é@‘aﬂné’%%“a e e sinl? Rt Bk Mofl, R iR

r epl eni shdento thenpermn:a‘er reabivhgr spage,wsi giieateh ¢haaf fhectnohg amhcctrimetlomrdfathél ng of

the nmenbrane with a r nls ment liquid materj?l fs bei ng effected. 6.
The pr o CREAIIYE COMPOH VYI mt P rRageous supply materia n some embodiments, for

example, while the transferring is being effected, the gaseous permeate is discharged from

the permeate receiving space as the gaseous permeate product.

[0072] In some embodiments, for example, each one of the at least one slower

permeating compound is a paraffin.

[0073] In some embodiments, for example, the at least one slower permeating
compound is a single slower permeating compound, and the single slower permeating

compound is a paraffin.

[0074] In some embodiments, for example, a suitable paraffin is a paraffin having a

total number of carbon atoms of between one (1) and ten (10).

[0075] In the above description, for purposes of explanation, numerous details are
set forth in order to provide a thorough understanding of the present disclosure. However,
it will be apparent to one skilled in the art that these specific details are not required in
order to practice the present disclosure. Although certain dimensions and materials are
described for implementing the disclosed example embodiments, other suitable dimensions
and/or materials may be used within the scope of this disclosure. All such modifications
and variations, including all suitable current and future changes in technology, are believed
to be within the sphere and scope of the present disclosure. All references mentioned are

hereby incorporated by reference in their entirety.
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wherein the m nimum concentration of dissolved carrier material within the
repl eni shnent liquid naterial being supplied during one of the first and
second | iwoi2dirwpdeeni shment time intervals is greater tiram/dazel2oesssaum
concentration of dissolved carrier material within the replenishnment liquid
mat eri al being supplied during the other one of the first and second liquid
repl eni $HodMMStime intervals. 7. The process as clainmed in any one of
claiml1l to 6; wherein the nmenbrane includes a polysaccharide. 8. The

rocess ,;as claj [ one of cl ai o 7. wherein the nmenbran

el uded: chi ¢oleess G PBhR Sedsubl Rt tofisediating: M RarRil e,

cl ai med mdlerdi¥roah & godeotd Alppby thatePaBthati@kRigtubplcdoper @bédR sUPHI§maérial

i ncl udes at || east one operative conpound. 10. The process as clainmed in

cl ai m 9recghaRSppace Heat i dispassd nbﬁ@SSotp@w&ri%@rmmmqﬁbgnmhmpmteaﬁce@ﬁégi n.

11. The C s. ¢l ainmed i;,n an ne o lains.1.to 10; wher.ein e

carrier Sﬁgact%etr |o§llgﬁ iangﬁe%lgg%lea#he] gaa%?l%oﬁlé) plf%ﬁngéngg%rllc}}hﬁng an °pera{lve matterlal
that defines a gaseous supply material-disposed operative material, and the membrane

including a gel, comprising:

supplying the gaseous supply material to the gaseous supply material receiving space, and
while the supplying of the gaseous supply material to the gaseous supply material receiving
space is being effected, effecting permeation of at least a separation fraction of the gaseous
supply material-disposed operative material from the gaseous supply material receiving
space, through the membrane, and into the permeate receiving space, wherein the
permeation of at least a separation fraction of the gaseous supply material-disposed
operative material to the permeate receiving space effects production of the gaseous
permeate-disposed operative material, and wherein the permeation is effected in response
to a differential in chemical potential of the operative material, as between the gaseous
supply material receiving space and the permeate receiving space, and wherein the
permeation includes transporting of a carrier-transported fraction of the gaseous supply
material-disposed operative material through the membrane, wherein the carrier-
transported fraction of the gaseous supply material-disposed operative material is defined
by at least a fraction of the at least a separation fraction of the gaseous supply material-
disposed operative material, and while the at least a carrier-transported fraction of the
gaseous supply material-disposed operative material is being transported through the
membrane and towards the permeate receiving space, and during at least a fraction of the
transporting of the at least a carrier-transported fraction of the gaseous supply material-
disposed operative material through the membrane and towards the permeate receiving
space, the at least a carrier-transported fraction of the gaseous supply material-disposed
operative material is associated with a carrier material that is dissolved within a liquid

material that is disposed within the membrane gel; and
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12. The process as clainmed in any one of clains 1 to 10; wherein the
carrier material includes at |east one of silver ion and copper ion. 13.
The procewe2ar/whmemed in any one of clains 1 to 12; whecgiaazbizenobisqui d
material includes water. 14. The process as clained in any one of clains 1
to 12; wherein the liquid material is water. 15. The process as clained in
any one of clains 1 to 14; wherein the replenishnment liquid materi al

i ncl Udeéffé’dﬂin%%%ﬁng QIf Uhé Bibmbrde withen Ripleehsmens lighidl Medribl) veeyeipnke of
claims 1 to I5; wherein the effecting of the contacting. of the nmenbrane

with a reppinéshinsnhdiquid myptariel iaeledesar Terlerislraent difud testerial-diggsed gatrierct i on
of the Ligui t.ery al |.ah i | ; Wt hin the. .hecones
depl et egl.a%fff‘}}hr%g 1?)rdtl)%81,5\156M\It';l{’ls'l?ﬁ(.:l al wg@ﬁ{ﬁﬁ&gtﬁlﬁﬂé%gﬁ %?ﬁggﬁé%sgglﬁ@%d%g%mmaher ein
the ef f @gbieng tif réphmishaidhadigiidomeaferibirdispomed nignel watdriah of ¢ipd espleplivimient | i qui d
material is effected in response to sensing that at |east a fractjog of the
li qui d Havidmaterialefines ligpidimefssiabel wahu’vm%iﬁ@%ﬁwﬂéﬁ@e@@ andyubgpigdhe
depl et egeplenishment liquid material-disposed carrier material that is dissolved within the

replenishment liquid material-disposed liquid material defines dissolved carrier material of

the replenishment liquid material, such that, in response to the contacting of the membrane

with the replenishment liquid material, at least a fraction of the replenishment liquid

material becomes disposed within the membrane gel.
2. The process as claimed in claim 1;

wherein the effecting of the contacting of the membrane with a replenishment liquid
material is effected while the supplying of the gaseous supply material to the gaseous

supply material receiving space is being effected.
3. The process as claimed in claim 2;

wherein the effecting of the contacting of the membrane with a replenishment liquid
material is periodic, such that the minimum concentration of dissolved carrier material
within the replenishment liquid material being supplied during at least one of the periods is
greater than the maximum concentration of dissolved carrier material within the

replenishment liquid material being supplied during at least another one of the periods.
4. The process as claimed in claim 1;

wherein the effecting of the contacting of the membrane with a replenishment liquid
material is effected after the supplying of the gaseous supply material to the gaseous supply

material receiving space has been suspended.
5. The process as claimed in claim 4;

further comprising:
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18. The process as clainmed in any one of clains 1 to 17; as effected within
a nenbrane nodul e, wherein the gaseous supply material receiving space and
t he per mewbeoreeeisei ng space are defined by respective eoFEga2dITE00H4

wherein the supplying of the replenishnment liquid material to either one or
both of the gaseous supply material receiving conpartnment and the perneate
r ecei vi agpeniipathenefiiccting arf thbeomthiteny ohtheahembmne ovithae trepignistimertidiquedrbr ane

with a replenpishnment liquid nmaterial, i.s effected by flow ng the
repl eni %%ﬁpswgé%ﬂt& tj}?étﬂé‘l“il%ep}qm eBbU\EF&Tt?VG\tIr%B‘P\fI’B"ﬁ?d?lQ. The process as
claimed in any one of clains 1 to 18; wherein the replenishnment |liquid

mat er i ahfdShs eetd b e CoRaing SANE ARBMIENSWIR larecpRABRIMBAt lIREEMtdREI Space
and the perneate receiving space such that transport is effected through

t he nmenbaseenfsugpentibd offeeting resapyers ebths sspplying ofethe ghseouy sunply inatprishace
dth t i Vi . to th { . th . I

ot ot 1 ald eaBRoAt SURHCBHERA TeraviDE shi Seh Shas TS e SureS SRR Bl 1 ¢ ne

pressur %ev"%%%i)ﬁh Tsﬁﬁ?pl?trﬁﬁériﬂ_nﬁ)_ e LHROGASEONIS MaRRAIY rdbeivitid 8pack Bi6Ehathg

space and perneate receiving space is bel ow at nospheric pressure. 20.
The pr oeffsged she painmeation ofaheashe separaticn fractiont of the;gasdeas sbipply eatematbr ane

i ncl udes. a | ysacchari de, .and .t he repl eni.shnent .1 iqui.d materjal ingcludes
an aqueBiSEOSAITRENC ML TG e et SHRRE TR SFECEYNg PRasey ighdre a

| east 1,Qmigdne, IMEiNRS Qe ﬁn@a'%e&lc@,-ivﬁ%cgpg&@@ﬁea@& of claims 1 to 20; wherein
the replenishnment Iiquid material includes between 10 and 90 wei ght % wat er,

based on the total weight of the replenishment Iiquid material. 22.The
pr ocess saspendiag el rdsnmad pupplpingfofctheigaseows sepply ;material to the gaseous supply

material receiving space; and

after the suspending of the resumed supplying of the gaseous supply material to the
gaseous supply material receiving space has been effected, effecting resumption of the
effecting of the contacting of the membrane with a replenishment liquid material such that
a second liquid replenishment time interval during which the effecting of the contacting of

the membrane with a replenishment liquid material is being effected.
6. The process as claimed in claim 5;

wherein the minimum concentration of dissolved carrier material within the replenishment
liquid material being supplied during one of the first and second liquid replenishment time
intervals is greater than the maximum concentration of dissolved carrier material within the
replenishment liquid material being supplied during the other one of the first and second

liquid replenishment time intervals.

7. The process as claimed in any one of claim 1 to 6;
wherein the membrane includes a polysaccharide.

8. The process as claimed in any one of claim 1 to 7;

wherein the membrane includes chitosan.
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wherein the perneation of the at |east a separation fraction of the gaseous
supply material -di sposed operative material is effected while at | east one
sl ower - paworatdmwgeeonpound i s perneating fromthe gaseorsTRN2pIY000EE er i al
recei ving space, through the nenbrane, and into the permneate receiving
space. 23. The process as clainmed in claim?22; wherein the at |east a
separ at pon f Theptooassafs cldiwed)asayumesiplalims it 81 i al - di sposed operati ve
material includes at |east one operative conmpound, and wherein, for each
one of the at | east .one operatjve c und of the at |east a separation
fractiolf slfelr{ﬁlilgoggrgg}jﬁglage%ﬁbwiqf?ﬁi %tﬁig% O] YSEURE SPRPRYY ve material, there
is provided an operative conpound-associ ated operative ratio defined by the
ratio ofot heTABPbAJcedstsRIMhe® Bl &R DoN of the operative conpound to the nole
fraction of the operative conpound within the gaseous supply materi al

recei ving space, such that a plurality of operatjve conpound-associ ated
oper at i whereat thesit keags cefoparative egrapend|iegedesgp@lefin-t he plurality of
operative conpound-associ ated operative ratios is a m ni num operative
conpound- assqgi at ed operative 0, hh for each one of the at

| east oglf pemgmcﬁﬁs Asgfi%%lfgg“e%‘ﬁé‘%‘%%.Or%&g%gn@%ﬁ%’s, the ratio of the nolar
rate of perneation of the slower perneating conpound to the nole fraction
of the sihewsi theehrRRhidigit Qropalendt dehdt bheoniche cggiseous supply nateri al
receiving space is less than the mni num operative conpound-associ at ed
operative ratio, such that, for each one of the at | east one operative
cormpound?- t hd hgBresesscasrdamed & awhonsroficamg Ade 4Pi ve conpound within a
gaseous perneate, that is perneated fromthe gaseous supply receiving
space, Rﬁ{gf’éﬁghﬁtc‘aﬂi &l Sl @ of RLQ ohb Bf ARIPRALAA'BEHIYNY Space, is
greater than the nolar concentration of the operative conpound within the
gaseous supply material. 24. The process as clainmed in claim22 or 23;
wher ei n,13whi [Thetphaegeasmamied gn sy e ofglaambddo éd, t he gaseous perneate i s

di scharged fromthe perneate receiving space as the gaseous perneate
product. . 25. The ocess. as c¢lainmed in any one of clains 22 to 24; wherein
each onév}ﬁfenfH@qﬁ’f‘?‘{@ﬁ?pabﬁglug?a%%t?r'per meati ng conmpound is a paraffin.. WD
2012/ 167362PCT/ CA2012/ 000554 26. A process for effecting separation of at

| east ajgaseqyg pRIERAlRaified RO 2BHoRAFTAMimY e to 12;
wherein the liquid material is water.
15.  The process as claimed in any one of claims 1 to 14;
wherein the replenishment liquid material includes an aqueous solution.
16.  The process as claimed in any one of claims 1 to 15;

wherein the effecting of the contacting of the membrane with a replenishment liquid
material is effected after at least a fraction of the liquid material, which is disposed within

the membrane gel, becomes depleted.

17.  The process as claimed in any one of claims 1 to 15;
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material froma gaseous supply material that is being supplied to a gaseous
supply material receiving space that is disposed in nmass transfer

conmuni cavoanmmicrds2a pernmeate recei vi ng space through aroerdaaraoishe
gaseous supply material including an operative material that defines a
gaseous supply materi al -di sposed operative material, and wherein the

menbr anwheneni theesffectingl of dwnmperitaiting: ofwiiel membpasey Vil a Feolepshwenns liuih v

material to fhe gaseous supply materiagl .receivi f 19
por mea: TateFat artegt B Bsarebrg st ef G0s MeABEEE (BaSY SERLhA!
mat er i alyhfhSPespsteaRaAla icansmbant adl, bacofct leplerageous supply materi al
recei ving space, through the nenbrane, and into the perneate receiving

space, wherein the pernmeation of at |east a separation fraction of the
gaseous 1&upple nepcessiagiclaimep sty s staiel falbrial to the perneate

recei ving space effects production of the gaseous perneate-di sposed
operatiye i . an i 1.0 LS <€ i1k pefse to a
di f f er efit feg?&lg&h v@ hérﬁl%c‘glle}é{gg%gn@?g g’o?ﬁé’ﬁgpg{ﬁe as'% (?’{/Seyr?gf}leﬁlgéélrf,al ég&bet ween
the gasesi¢s and Pl perifiher deadivingephsd N1y defined by mebpetteyep@mppatrentse sdierdimg
space, and wherein the perneation includes transporti ngt? of ?

carri er ther sppbéng ef the relgnéshment {igpidyRatenak tos BT e eRqta of dhe sateans
operati i Rog=tyeels i per-trna ted
Facti oMl piidEl kb colpilB U e AORKRL oo g BRDRRIRLIERIRRE |

def i nedeffyctilg bPasd canthetapt oPthoinednttearst wlithas treplesishmentt liguid fmatetizlons of t he
gaseous supply materi al -di sposed ?pe_r ative material, ﬁcﬁd while the at | east
a carri effegtedipy Horinedthe replemishment liwd materda) ir s it HHESHPR - di sposed
operative material is being transported through the nenbrane and towards

t he pernpgate [ ML : i t st a fraction of the

t ranspo??i ng %?5?(110}3%%& c?égglggl%%&@rc%g%st%g?i ed fraction of the gaseous
supply material -di sposed operative material through the nenbrane and

t owar ds wiheeeip dremeplensisheerti liuihmsfesickis suppliedtto Ioeag%J the gaseouis evpply aresqitst t ed

RSaoci arEaIPE TALE Gt T aE RPN eRecd LEBTEL GrORrar Er oL it
mat eri a!m&m%né. fofll HRARE D \hd ?%SQOﬁéqﬁlp hRAGI A8kivingedphedhsd@itelpenatdtect i ng

contacting of the nmenbrane w a replenishnent liquid material, wherein
t he rephewidhgrepeceltb ghé dthentose iodlthé gadeaue supply apitetal seqepnng Ispaggiapd the

mat eri al - di sposed. carri er terial that is dissolyed wthin | eni shent
i qui d ﬂ?ﬁ%?ai%ar@cawg_}ﬁ)%&eq é%u‘(v_ vt ipa{FS,S“B%%(?‘g‘innt G e eeﬁ@ﬁéﬁ?@?i qui d
mat er i alsy s RAEGhl| debitlites RA&! hidl (1R pdriiRatcaRESTINE RS is! bllow chtiBédictial
defines li'quid material of the replenishment liquid material, and wherein
t he replpeessghanent |iquid material -di sposed carrier material which is

di ssolved within the replenishment liquid material -di sposed |iquid nmateri al

defines .di ssalved carri er. terial of. the replgnishnment liquid material,
such thgrg; i (r)ﬂhreé%?ﬁ?ﬁss%s cﬁ%}n{gﬁén 8%?%0?%0%‘81115#%&2’ membrane with the

repl eni shnent liquid nmaterial, at least a fraction of the repl eni shnent

li qui d reeedih dhe BROMIRR BicRides @adholysabiharitiéeandethib rreplenigihent 12ghid Tieriul ocess
as clainmed in claim26; wherein the m nimum concentration qf dissolved
carri er 1psledesian aqugaus isplutipl INCEKIRM? BRHE SENGNHANQN feilypy ign Ogé‘i Isestd Bopl i ed
during at |east one of the periods is greater than the nmaxi num
concentrati o f..di i dali whphhin the repl eni shnment |iquid
mat er i alquei ang}‘gé’ngﬁﬁﬁsgdaﬁg}e?ﬁ%E%fs?é;zfts%{‘gﬁéttﬁgp’ one of the periods. 28.

The process as claimed in any one of claim26 or 27; wherein the nmenbrane
i ncl udesvigrgolths agdérastingdent liqdd nbbeiapriodeds tetwednai Oredd i M amightPhewdtr, cl ai m

26 to 28; erein the .nemhrane jncludes,. chitosan 30. The process as
cl ai ned%laW\M]a{WEB Ff@aloweléli‘tgﬂ% e I?Blepﬁ f‘tslxllﬂi’é‘il Qa?F“tahe operative nateri al
i ncl udes at | east one operative conpound.

22. The process as claimed in any one of claims 1 to 21;
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31. The process as clainmed in claim30; wherein the at | east one operative
conpound includes an olefin. 32. The process as clained in any one of

cl ai ms 26woaoRlic736kerein the carrier material includes @&cTicast2/00854 et al
cation. 33. The process as clained in any one of clains 26 to 31; wherein
the carrier material includes at |east one of silver ion and copper ion.
WO 2012whErEB6RPEEUAROD 2/ GROL I dast 34epatatnpirantion of dhe gaAsedussdpply maigriadne of

clains 26 t0.33; wherein.the Liqujd,material includ ter. 35 Th
T S e e e L TR o S M g TP
naterl at)erh%aﬁﬁ‘é &om thdGasc§ sBFRE Ster r@eﬂi%ﬁbdc@, BFRYgANBe BfenBr@ieBnd6 to

35; wherein the repleni shnent 11quid materi I ncl udes an aqueous sol ution.
into the permeate receiving space.

23.  The process as claimed in claim 22;

wherein the at least a separation fraction of the gaseous supply material-disposed operative
material includes at least one operative compound, and wherein, for each one of the at least
one operative compound of the at least a separation fraction of the gaseous supply material-
disposed operative material, there is provided an operative compound-associated operative
ratio defined by the ratio of the molar rate of permeation of the operative compound to the
mole fraction of the operative compound within the gaseous supply material receiving
space, such that a plurality of operative compound-associated operative ratios are defined,
and at least one of the plurality of operative compound-associated operative ratios is a
minimum operative compound-associated operative ratio, and wherein for each one of the
at least one permeating slower permeating compounds, the ratio of the molar rate of
permeation of the slower permeating compound to the mole fraction of the slower
permeating compound within the gaseous supply material receiving space is less than the
minimum operative compound-associated operative ratio, such that, for each one of the at
least one operative compound, the molar concentration of the operative compound within a
gaseous permeate, that is permeated from the gaseous supply receiving space, through the
membrane, and into the permeate receiving space, is greater than the molar concentration

of the operative compound within the gaseous supply material.
24.  The process as claimed in claim 22 or 23;

wherein, while the permeating is being effected, the gaseous permeate is discharged from

the permeate receiving space as the gaseous permeate product.
25.  The process as claimed in any one of claims 22 to 24;

wherein each one of the at least one slower permeating compound is a paraffin..
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37. The process as clainmed in any one of clainms 26 to 36; wherein the
effecting of the contacting of the nenbrane with a replenishnment |liquid
mat eri al we 2effweiced after at | east a fraction of the | ipquich2oetioeoisal ,

whi ch is disposed within the nmenbrane gel, becones depleted. 38. The
process as claimed in any one of clains 26 to 36; wherein the effecting of
t he conf@ct i Agprofess fiw effectingsapamitioh of at lepdt ergasdome pernhdatpidlidpored eperativé s

effected in response to sensing t at. l.east a. fraction of the |jqujd

at or 1 amati] ERPr Lo GeaBoSBRS R tAr bHe: hee Pumtieds ¢ eatuhawricpriddl’ a0
The progRsRifSspab@hARR difhode indEssAfansfef boBmeRichQo Rithef fep@ib@d radehimg) a
menbr ane nodul €, wherein 'the gaseous supply material receiving space and

t he per sppae dhnoegleiavinagbspactcagascadefsunply myterialsinglbdingearn epgraii tarmatesial

wherei n_t he, suppl ying of the replenishnent |liguid materjal to.eith one or
both of tliaﬁéiegf&gi(?u%asgﬁ‘bsplsk}p t@gﬁegﬁ '&%%%Fé/i%ﬁ%’é’ﬁp@?ﬁeﬁﬁ t2ngdn yhgteLn g%er meat e
recei Vi Rgnfte HRantiiBata od QontgtRigf f ecting of the contacting of the nenbrane
with a replenishnment Iiquid nmaterial, is effected by flow ng the

replenishment liquid material in an upwardly direction. 40. The process as
cl ai medwhile awgplying tlegf gasteusrsypply maserdd to {Weegaseays shpply aptesial s3eaBME $H6RIT d

A M A R
t he disposed operative material from the gaseous supply material receiving space, through the
membrane, and into the permeate receiving space, wherein the permeation of at least a
separation fraction of the gaseous supply material-disposed operative material to the
permeate receiving space effects production of the gaseous permeate-disposed operative
material, and wherein the permeation is effected in response to a differential in chemical
potential of the operative material, as between the gaseous supply material receiving space
and the permeate receiving space, and wherein the permeation includes transporting of a
carrier-transported fraction of the gaseous supply material-disposed operative material
through the membrane, wherein the carrier-transported fraction of the gaseous supply
material-disposed operative material is defined by at least a fraction of the at least a
separation fraction of the gaseous supply material-disposed operative material, and while
the at least a carrier-transported fraction of the gaseous supply material-disposed operative
material is being transported through the membrane and towards the permeate receiving
space, and during at least a fraction of the transporting of the at least a carrier-transported
fraction of the gaseous supply material-disposed operative material through the membrane
and towards the permeate receiving space, the at least a carrier-transported fraction of the
gaseous supply material-disposed operative material is associated with a carrier material
that is dissolved within a liquid material that is disposed within the membrane gel,
periodically, effecting contacting of the membrane with a replenishment liquid material,
wherein the replenishment liquid material includes a replenishment liquid material-
disposed carrier material that is dissolved within replenishment liquid material-disposed
liquid material, wherein the replenishment liquid material-disposed liquid material of the

replenishment liquid material defines liquid material of the replenishment liquid material,
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menbrane fromthe one of the gaseous supply material receiving space and
the perneate receiving space to the other one of the gaseous supply

mat eri al weeeivismp2space and the permeate receivi ng spaeer/ardi2noessei n t he
pressure within the other one of the gaseous supply material receiving
space and the perneate receiving space is bel ow at nospheric pressure. 41.
The pr oembwhemsircthairepdehisiment yiqurematerigl-disprsed earrigr #pterighwhishns diseolivedrbr ane

i ncl udes.a. pol ysacchari and t he, repl eni.shnent . |.igui ' ' udes
an aqueBiEbge e g TRt gl R et ARR SR BT R el RSN B b o

| east 1pfatertaPof the@eREMISIRREt Aiguidl hteRsl, suthahyt, BnespohseloatheBoRbeting ofthe
wherein the replenishnent liquid material includes between 10 and 90

wei ght 9sngatbegne \{ﬁﬁhéléﬁ splenisdmest huidengerialopt lepsd arfegationiod Khe Frpleni dimeat
terial., .43, Tt | aj ' f clainms 26 42; wher ej
mat ert ahg% : arjierbzﬁ b@%ogﬁgsfd??p%éecfwﬁhﬁﬂe i %%e?gr%ﬁ or clains to erein

t he per east a separation action of the gaseous supply
mat eri al - di sposed operative material is effected while at |east one

sl ower - per nedhé pehcemeliitied tn geiRat i ng from t he gaseous supply nateri al
recei ving space, through the nenbrane, and into the perneate receiving

space. 44. The process as clainmed _ in clajm43; ) o .
P wherein thepminimum concentration of dissolved carrier material within the replenishment

liquid material being supplied during at least one of the periods is greater than the
maximum concentration of dissolved carrier material within the replenishment liquid

material being supplied during at least another one of the periods.
28.  The process as claimed in any one of claim 26 or 27,
wherein the membrane includes a polysaccharide.

29.  The process as claimed in any one of claim 26 to 28;
wherein the membrane includes chitosan.

30.  The process as claimed in any one of claims 26 to 29;
wherein the operative material includes at least one operative compound.
31. The process as claimed in claim 30;

wherein the at least one operative compound includes an olefin.
32.  The process as claimed in any one of claims 26 to 31;
wherein the carrier material includes at least one metal cation.
33.  The process as claimed in any one of claims 26 to 31;

wherein the carrier material includes at least one of silver ion and copper ion.
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wherein the at |east a separation fraction of the gaseous supply

mat eri al - di sposed operative material includes at |east one operative
conmpound,wendimtseseei n, for each one of the at |east oneroparA2bizeoZONMPOUNd
of the at |east a separation fraction of the gaseous supply

mat eri al - di sposed operative material, there is provided an operative
conpound4.assadte ptoedssapetamed e amptome afefaimed6 y33;he ratio of the nolar rate
of perneation of the operative conmpound to the nole fraction of the
operative conpound. wi t hi.n the gaseous supply material receiving space, such
that a Wﬁﬁ?ﬂ%;‘%?d%ﬁtgpgltlf’agd%o 8und- associ at ed operative ratios are
defined, and at | east one of the plurality of operative conpound-associ at ed
operati ¥g. rattheprdcesstastlined i SResRidN\CEiROTPesBs- associ at ed operative

rati o, and wherein for each one of the at |east one perneating sl ower
permeating conpounds, the ratio of the nolar rate of perneation of the

sl ower péersimthediguidbmpstiads dtethe nol e fraction of the slower perneating
conpound within the gaseous supply material receiving space is |less than
the m ni;pum gE) do Seascc?mggﬂga SRCIr 65 98%s 8¢ ve ratio, such that, for
each oné of thé‘ at Teast one operative conpound,” the nolar concentration of
the operative conpound within a gaseous perneate, that is perneated from

t he gasedigeseisthepkpyleniclorentiliggidmatesal ihblndesgn dgoeoussohitiane, and into the
perneate receiving space, is greater than the nolar concentration of the
operati conqpound within the gaseou uppl erial. 45. The process as
cl ai med\é?n CHE‘FIW%SSOE}S Ci%@e&%?@i e Q%i‘f?"‘r"(%gtzﬁégg rnmeating is being effected,
t he gaseous perneate is discharged fromthe perneate receiving space as the
gaseous yARFIEIHE ePOSChf thé RonthBigh P bP GRS Sncdfbracinitda irBplemvhRaR Rfuig! ai s
43 to 45; wherein each one of the at |east one slower perneating conpound

i s a pammtdriahis efferfed Atqpradlestsa fractionfdfdhe ligeidgrgsenals whisha$ dispoded awithim
gaseous per neat e- di sposed operative nmaterial froma gaseous supply nmateri al
t hat isﬂgee‘?’ﬁ@g"saﬂﬁﬁlﬂi?g%c%sgiegjﬁggous supply material receiving space that is
di sposed in mass transfer comrunication with a perneate receiving space

t hrough 38 Meniedhevesd 4i10Me8 Pt anPotRId eIk e6it@Be6 ncl udi ng an operative

mat erial that defines a gaseous supply material -di sposed operative
material, and wherein the nenbrane includes a gel, conprising a repeating

set of &thepan theeficalingmof the sentagings pbple swmbirang Math 8 uppleyishgenthlidwdseous
supply i S, S ten r Vi : . while
t he sup%?a tff%laéq%)fe %@ﬁé&]g%g%ﬁg%s@p%ﬁg}h% eraﬁe{%aaskg ?icgoéé)sq ggﬁglagﬁp%?%n%t erial
recei vi rhidpidesposedoeitliig tief membete gefl bewmdigepletedeat i on of at | east a
separation fraction of the gaseous supply material -di sposed operative
material._ fromthe gaseous supply nmaterial receiving space, through the
menbr ané?- and TEMEFCERS Griried af énx%‘l?e‘?f\ﬁl%ﬁlsézéé%é& wherein the perneation of
at |east a separation fraction of the gaseous supply material -di sposed

operati V\er.0Rl &fifh a heritienPRERR! %hé&ﬁ?@hﬁggﬁgeoﬁpé&ﬁplgfﬂa‘%&ia? réUeR@'x‘rrg&ﬂaQE‘ of

;
t he gaseous perneat e-di sposed operative erial, ‘and wherelin the

per neat iamh_thcs petfinicatd exteiving gspeorse debnal ty fréspeetnte edmpartopanty, i elherginebsur e of
the Opersgﬁﬂlgl/i%g %?tﬂ?er }e%le’nis%%lelrjlte flc\flllelg r}ngtgr?al qg Seﬁl?el“}sonseuoe%lo}/h of the gaseous supply

material receiving compartment and the permeate receiving compartment, for the effecting
of the contacting of the membrane with a replenishment liquid material, is effected by

flowing the replenishment liquid material in an upwardly direction.
40.  The process as claimed in any one of claims 26 to 39;

wherein the replenishment liquid material is supplied to one of the gaseous supply material

receiving space and the permeate receiving space such that transport is effected through the
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materi al receiving space and the perneate receiving space, and wherein the
permneation includes transporting of a carrier-transported fraction of the
gaseous swppbiz/wsedeer i al - di sposed operative material threaghcAzhe/ooesshbr ane,
wherein the carrier-transported fraction of the gaseous supply

mat eri al - di sposed operative material is defined by at |least a fraction of
the at headtrare Sepahavnenf theagiscars wpplyhpatgaslesasviogpphee et Beingimedte posed
operative yaterial, and ile t at least a,carrier-transported fraction
of “the. et Siaip Jinatier plr oG upbustio puphl FoleikasR iR Fl g el ge
trans DOP&%Ea%ehfeebﬁgﬁlgt HAcHBIH WG ele tp¥Badswitia tReoiRAlde ECRE \thg@us pace,
and during at least "a fraction of the transporting of the at |east a

carri er supray speriad dedaiwog ispaceodnd the prawesta geeaiyipg st Srickow ditspapiedc
operative material through the nmenbrane and towards the perneate receiving
space, PHESYEP |east a carrier-transported fraction of the gaseous supply
mat eri al - di sposed operative material is associated with a carrier nmateri al
that isadi ssqhyeebostd d¥idhimel ifianytosfeldimk 26 h@to;i s di sposed within the
menbrane gel; suspending the supplying of the gaseous supply material to
the gaseous supply materjal receiving space, after the suspension of the
suppl yi mdersin themgmbsanesingludey ¢ nebsaesharide andjbe feRlenigned liaud grtsray
contacti.n f.th RE¥ ' | iquid : i erein
tho. r opt S Ehab AR RGNSy bichiduh £ £B]F SRR or AL R P B

mat eri al - di sposed carrier material that is dissolved wthin replenishnment

| iquid @t er iThk pehcepossadaied i ahyn@iessfichdims @ es é1;n t he repl eni shent 1 quid
mat eri al - di sposed liquid material of the replenishnment |iquid materi al

defines liquid material of the replenishnent |liquid material,. and wherein

the r epl‘@‘??"é’h ﬁ%?eﬂ?‘?fﬁ&"&enﬁﬁﬂé‘ﬂ Qa?eéﬂ R Sctﬁ‘?’geé’r 991&?@?%%%}1@@ waer,

di ssol ved. W dnatho tdih&wdi lﬁ%é@?féﬁ{sm}g&?k@imtaﬁﬁiaﬁl - di sposed liquid materi al
ral o

defines disso vegkcarrggr nmat e repl eni shnent liquid material,
such that, in response to the contacting of the nenbrane with the

r epl eni g¢BnmentTheipgedess asatl@miedlin amy oneeadfaimsR6dect2,on of the repl eni shment
liquid material becones di sposed within the nenbrane gel; and suspendi ng

th ffegti f th tacti f th i fh | enj sh t. 1iquid
b er1 ahe eSO ge of St epielrrnaurs. of G areb i RREL BREIE ng set
of st epgidpesOtPkfivetnbriAlSaetetidll il UE Medshde dbwke chil; 6afiphplias sets

of steps are defined, and wherein the m ni mum concentration of dissolved
carri er peatheatinglfrom thvi gasedus supplyenatshatenceiving spatentirewghathe asnahyanappd i ed
during at, | east one of .t.he at |east two conpleted sets of steps is greater

than t he'RdRs RECRSSEENPETRaSR of di ssol ved carrier nmaterial within the

repl eni shnent liquid naterial being supplied during at |east another one of

the at l4qast TheQréRePALIIfchedeh Slath 43t eps. 49. The process as clained in
any one of claim47 to 48; wherein the nmenbrane includes a pol ysacchari de.

50. The process as clained in any one of claim47 to 49; wherein the
menbr anevherqin theed least @ senaration fraction of the gaseous supply material-disposed operative

material includes at least one operative compound, and wherein, for each one of the at least
one operative compound of the at least a separation fraction of the gaseous supply material-
disposed operative material, there is provided an operative compound-associated operative
ratio defined by the ratio of the molar rate of permeation of the operative compound to the
mole fraction of the operative compound within the gaseous supply material receiving
space, such that a plurality of operative compound-associated operative ratios are defined,
and at least one of the plurality of operative compound-associated operative ratios is a
minimum operative compound-associated operative ratio, and wherein for each one of the

at least one permeating slower permeating compounds, the ratio of the molar rate of
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51. The process as clainmed in any one of clainms 47 to 50; wherein the
operative material includes at |east one operative conpound. 52. The
process asocheywest2i n cl ai m 50; wherein the at |east onecomraizoesseonpound
i ncludes an olefin. 53. The process as clained in any one of clains 47 to
52; wherein the carrier material includes at | east one netal cation. 54.
The propesmatien cifaiheeslovar peymeatiogofompaindstod thet ;o : fraghien edfnthenelowsr ri er
material includes at |easi. one of silver ion and copper ion, :

D o PIEEHEE FambPHCHhiBEE grears iy rf Al SRRtk Blest Han e

mat eri alyihiRRnY 85§t &Smpoun@-asddiatdl ORasveaati6) RicHEkht] for 20ch meofothe @t ai Ms
47 to 53; wherein the liquid material is water. WO

2012/ 16Rk36APETIEAROE 201DOOEBY the molar concentration of the operative compound within a

gaseous permeate, that is permeated from the gaseous supply receiving space, through the
membrane, and into the permeate receiving space, is greater than the molar concentration

of the operative compound within the gaseous supply material.
45.  The process as claimed in claim 43 or 44;

wherein, while the permeating is being effected, the gaseous permeate is discharged from

the permeate receiving space as the gaseous permeate product.
46.  The process as claimed in any one of claims 43 to 45;
wherein each one of the at least one slower permeating compound is a paraffin..

47. A process for effecting separation of at least a gaseous permeate-disposed operative
material from a gaseous supply material that is being supplied to a gaseous supply material
receiving space that is disposed in mass transfer communication with a permeate receiving
space through a membrane, the gaseous supply material including an operative material
that defines a gaseous supply material-disposed operative material, and wherein the
membrane includes a gel, comprising a repeating set of steps, the repeating set of steps

comprising:

supplying the gaseous supply material to the gaseous supply material receiving space and,
while the supplying of the gaseous supply material to the gaseous supply material receiving
space is being effected, effecting permeation of at least a separation fraction of the gaseous
supply material-disposed operative material from the gaseous supply material receiving
space, through the membrane, and into the permeate receiving space, wherein the
permeation of at least a separation fraction of the gaseous supply material-disposed
operative material to the permeate receiving space effects production of the gaseous
permeate-disposed operative material, and wherein the permeation is effected in response

to a differential in partial pressure of the operative material, as between the gaseous supply
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57. The process as clainmed in any one of clainms 47 to 56; wherein the
repl eni shnent liquid nmaterial includes an aqueous solution. 58. The
process asocheiwest2i n any one of clains 47 to 57; wherepoTidaofdessti ng of
the contacting of the nmenbrane with a replenishnment liquid nmaterial is
effected after at least a fraction of the liquid material, which is

di sposerhawiriahirevetviiez st ramd ethg glermépte oenetvinie ppaseednd whHoreimiee peroeten as
clainmed, in any one of clainms 47 to 57; erein e effecting,of the

cont act l’WB“‘%? tFREPrERG (A C\?\moﬁ'tr&n§pé’|5tleg\r,1\$]%cﬁlﬁ§ n‘?ft ﬁqu?sgo%g g3l ¢ oct e
i n T espansGelVpesnsé Rdthralon B8 StentridedfitieRih B cihferldagsfctteitaetion! |
which is glgssepoged V\::;thi n the r%nbrar?e gel, becones depleted. 60. The

pr ocess ofithecdaséaus dupply amateriaalispbsa epienative naterid 9s defifedchyedt loast aifrpchon

DT e TR G el 05 SRS URRLYs TR LSS LLAD cBag o
wher ei Nt 8 UPRdY ivhfle Othe t 1€l R P @RirRRMRApokted UirbtidBt 6 thal gdseod bipply one or

both of the gaseous supply material receiving conpartnment and the perneate
recei vi nptamirdaposeenoperitove tiagerisd fiechdingy tephsparied ctwewaht theg membrane Adrbr ane

with a replenishment liquid material, i s effec | Py .

repl eni §?Yﬁ%fﬁ§ the Wﬁatﬁé‘fqbé’.}‘fué% Sl?ar‘fe’a?{ldu%mgath}eaéf gg%a??{%r%?f%%%gan%ﬁog‘tl%% Stess as
cl ai med gyttt QRErRE-treh@iobed 4ractich §0the WASI0AS Bupphe nfatRiab BispbuER Ripetatigeli d
material 1s supplied to one of the gaseous supply material receiving space
and t he nperinb dhrougle thei memyrangaand towatilstthapermenies frsetvingssnape.cbe ak 1eapt dugh

the nmenbrane fromt onpe of. the gasequs, suppl teri.al .Cei V] ace
e o0, S A B R AP AR R e SR E ooy 3o
mat er i alysdoBGRIAW Y 2 TRARE nadtehid] Rigat REARBAVAR WRERI Vidgd SeaRl tlands digised n t he
pressure within the other one of the gaseous supply material receiving

space andthimthepeemipanegelecei vi ng space i s bel ow at nospheric pressure.

suspending the supplying of the gaseous supply material to the gaseous supply material

receiving space;

after the suspension of the supplying of the gaseous supply material has been effected,
effecting contacting of the membrane with a replenishment liquid material, wherein the
replenishment liquid material includes a replenishment liquid material-disposed carrier
material that is dissolved within replenishment liquid material-disposed liquid material,
wherein the replenishment liquid material-disposed liquid material of the replenishment
liquid material defines liquid material of the replenishment liquid material, and wherein the
replenishment liquid material-disposed carrier material that is dissolved within the
replenishment liquid material-disposed liquid material defines dissolved carrier material of
the replenishment liquid material, such that, in response to the contacting of the membrane
with the replenishment liquid material, at least a fraction of the replenishment liquid

material becomes disposed within the membrane gel; and

suspending the effecting of the contacting of the membrane with a replenishment liquid

material.

48.  The process as claimed in claim 47;
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WD 2012/ 167362PCT/ CA2012/ 000554 62. The process as clained in any one of
clains 47 to 61; wherein the nenbrane includes a pol ysaccharide, and the
repl eni shwenvidicgased mat eri al includes an aqueous sol ut ipom/darci2doszg a
nol ar concentration of silver ion of at least 1.0. 63. The process as
clainmed in any one of clains 47 to 62; wherein the replenishnment |iquid
nat er i ahereol tite sepsetingpeet oD siensl iI9Gomplatt 24 Iresetvicpasiel thef ethkcastotved

wei ght of the repl enishnent, Liquid teriagl. 64. Th . Led in
Ay Jone SUPPEI 5B O eh3 6 et i Wk, B By SpCorRRE of By
separ at p@fief mafetiaPWitRin thb eefdas SMtknt $idpial niateBileyeiad supbHEpbaethopdeat bre
material is effected while at | east one sl ower-perneating conpound is

per meat phthefatdeast heo gampbated suippl epaisestpapr thee dhe MagimyacenceirberyRl t he
rerrbr anﬁ{s%oiggd (I:ar}}igr r%Qt%ri e&ll%%ttﬁe %%?e%ﬁs‘fllm%gt ﬁ&ﬁ& %até?al byﬂg sﬁﬁﬁfeﬂscﬁmﬁg a{:l ai med

in clai
least another one of the at least two completed sets of steps.

49.  The process as claimed in any one of claim 47 to 48;

wherein the membrane includes a polysaccharide.

50.  The process as claimed in any one of claim 47 to 49;

wherein the membrane includes chitosan.

51.  The process as claimed in any one of claims 47 to 50,

wherein the operative material includes at least one operative compound.
52.  The process as claimed in claim 50;

wherein the at least one operative compound includes an olefin.

53.  The process as claimed in any one of claims 47 to 52;

wherein the carrier material includes at least one metal cation.

54.  The process as claimed in any one of claims 47 to 52;

wherein the carrier material includes at least one of silver ion and copper ion.
55.  The process as claimed in any one of claims 47 to 53;

wherein the liquid material includes water.

56.  The process as claimed in any one of claims 47 to 53;

wherein the liquid material is water.
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wherein the at |east a separation fraction of the gaseous supply

mat eri al - di sposed operative material includes at |east one operative
conmpound,wendimtseseei n, for each one of the at |east onepropara2bizeossenMpound
of the at |east a separation fraction of the gaseous supply

mat eri al - di sposed operative material, there is provided an operative
conpoungi?.ass®hé ptoeessapetaaned & angtdne ofefaimed? tyySG;he ratio of the nolar rate
of perneation of the operative conmpound to the nole fraction of the
operative conpound wi.thin.th sequs ,suppl.y rjal: receiving space, such
that a PPEEH §/efg‘?m§}5%‘?ﬁlhlq9@ rﬁ%ﬁ’ﬁ dﬁ‘é@%&%@ﬂ‘g@g Séc))lgé?gti ve ratios are
defined, and at | east one of the plurality of operative conpound-associ at ed
operati ¥g ratrh®prdcesscasEaninbl A AesRidf ¢RiBOAPeIST- associ at ed operative

rati o, and wherein for each one of the at | east one perneating sl ower

per neati ng conpounds, the ratio of the nolar rate of permeation of the

sl over plereimitha gffeesmgonhdhe sontpeingppk ther Wbéﬁleo?"lthhg r@?qg‘?r@?n%rlff’é’é‘{]i ng

péerpnting Wobk Ui BTN COP e 181 BRENT R M |
e’ m nrReD s i FesRE R e RactiglR Phd R B PR AC kgt A 70,

each ongyeahethbRnakell B&®inegdeplerdr ati ve conpound, the nolar concentration of
the operative conpound within a gaseous perneate, that is perneated from

the gaseous supply receiving space, through the menbrane, and into the
per meat 89+ ecdhg prasesrscdaimed igany@neofichams ¢héo Abl ar concentration of the
operative conpound within the gaseous supply material. 66. The process as

cl ai med i, gl 3B 8P Ethé'\’{agﬁt?{j:t&gr Bhighe H{éﬁﬁ)rfﬁ?er OB & EplkistRRERAiRAd ect ed,
t he gaseous pernheate i% i schar ge romthe perneate receiving space as the
gaseous npesrirtad effpstedi i fespbise (bhengingdkes st dsast hadraveidniof theyiquidemeterial, ai ns

64 to 66; wherein each one of the at |east one slower perneating conpound
is a pardigh is dispasedavitiin teempmhrage gele SecomynsiePlsicly: effecti ng perneati on of

an operative material through a nenbrane including a liquid

mat er i al60corr]a[rhiﬁ§itr6&8§g | claiftiéd B LRI WH dEm RS (pSomeation is being effected,

t he operative erral 1s associated wth carrier material that is
di ssolved within the liquid material; and ' o
effected within a membrane module, wherein the gaseous supply material receiving space

and the permeate receiving space are defined by respective compartments, wherein the
supplying of the replenishment liquid material to either one or both of the gaseous supply
material receiving compartment and the permeate receiving compartment, for the effecting
of the contacting of the membrane with a replenishment liquid material, is effected by

flowing the replenishment liquid material in an upwardly direction.
61.  The process as claimed in any one of claims 47 to 60;

wherein the replenishment liquid material is supplied to one of the gaseous supply material
receiving space and the permeate receiving space such that transport is effected through the
membrane from the one of the gaseous supply material receiving space and the permeate
receiving space to the other one of the gaseous supply material receiving space and the
permeate receiving space, and wherein the pressure within the other one of the gaseous
supply material receiving space and the permeate receiving space is below atmospheric

pressurc.
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repl enishing the liquid material within the nenbrane, as the liquid

mat eri al becones depl eted, wherein the repl enishing includes contacting the
menbr ane wibt2hi2zai6rzpl eni shing |iquid material including e#csswedoesnri er
material. 69. The process as clainmed in claim68;, wherein the nmenbrane

I ncl udes a pol ysaccharide. 70. The process as clained in claim®68; wherein
t he menbz.aneThéploderss chihesnany otk of Thémpddesls as cl aimed in any one of
claims 68 to 70; wherein the operative material includes at |east one
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cl ai ms ereln materi al 1 ncludes at | east one netal
cati on.
63.  The process as claimed in any one of claims 47 to 62;

wherein the replenishment liquid material includes between 10 and 90 weight% water,

based on the total weight of the replenishment liquid material.
64.  The process as claimed in any one of claims 47 to 63;

wherein the permeation of the at least a separation fraction of the gaseous supply material-
disposed operative material is effected while at least one slower-permeating compound is
permeating from the gaseous supply material receiving space, through the membrane, and

into the permeate receiving space.
65.  The process as claimed in claim 64;

wherein the at least a separation fraction of the gaseous supply material-disposed operative
material includes at least one operative compound, and wherein, for each one of the at least
one operative compound of the at least a separation fraction of the gaseous supply material-
disposed operative material, there is provided an operative compound-associated operative
ratio defined by the ratio of the molar rate of permeation of the operative compound to the
mole fraction of the operative compound within the gaseous supply material receiving
space, such that a plurality of operative compound-associated operative ratios are defined,
and at least one of the plurality of operative compound-associated operative ratios is a
minimum operative compound-associated operative ratio, and wherein for each one of the
at least one permeating slower permeating compounds, the ratio of the molar rate of
permeation of the slower permeating compound to the mole fraction of the slower
permeating compound within the gaseous supply material receiving space is less than the
minimum operative compound-associated operative ratio, such that, for each one of the at
least one operative compound, the molar concentration of the operative compound within a

gaseous permeate, that is permeated from the gaseous supply receiving space, through the
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74. The process as clained in any one of clainms 68 to 72; wherein the
carrier material includes at |east one of silver ion and copper ion. 75.
The procewe2ar/whmemed in any one of clains 68 to 73; wreraiazot2veodsiqui d
material includes water. 76. The process as clainmed in any one of clains 68
to 73; wherein the liquid material is water. 77. The process as clained in
any onemefnbedre| amd Hfo tie pdmenkearativing lipacesisl gritehimen thd inglar ¢oneentratien

i ncl udes_an aqueous sol ution.. :
of the opgrative compound W1H11n the gaseous supply material.

66.  The process as claimed in claim 64 or 65,

wherein, while the permeating is being effected, the gaseous permeate is discharged from

the permeate receiving space as the gaseous permeate product.

67.  The process as claimed in any one of claims 64 to 66;

wherein each one of the at least one slower permeating compound is a paraffin.
68. A permeation process comprising:

effecting permeation of an operative material through a membrane including a liquid
material-comprising gel, such that while the permeation is being effected, the operative

material is associated with carrier material that is dissolved within the liquid material; and

replenishing the liquid material within the membrane, as the liquid material becomes
depleted, wherein the replenishing includes contacting the membrane with a replenishing

liquid material including dissolved carrier material.

69.  The process as claimed in claim 68;

wherein the membrane includes a polysaccharide.

70.  The process as claimed in claim 68;

wherein the membrane includes chitosan.

71.  The process as claimed in any one of claims 68 to 70;

wherein the operative material includes at least one operative compound.
72.  The process as claimed in claim 70;

wherein the at least one operative compound includes an olefin.
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73.  The process as claimed in any one of claims 68 to 72;

wherein the carrier material includes at least one metal cation.

74.  The process as claimed in any one of claims 68 to 72;

wherein the carrier material includes at least one of silver ion and copper ion.
75.  The process as claimed in any one of claims 68 to 73;

wherein the liquid material includes water.

76.  The process as claimed in any one of claims 68 to 73;

wherein the liquid material 1s water.

77.  The process as claimed in any one of claims 68 to 76;

wherein the replenishment liquid material includes an aqueous solution.
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