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METHODS AND APPARATUS FOR THE SELECTI VE REMOVALCF

CONSTI TUENTS FROM AQUEQUS TOBACCO EXTRACTS BACKGROUND
warsoue7Tet hods rel ated to maki ng reconsti t ut BAT/1B2008/001021

t obacco, by using an aqueous tobacco extract have been

di scl osed. As exanples, see U S. Patent Nos. 1,01

6, 844; 3,760,81 5; 3,847, 1(_3:?;_ 3, 386,449 and 4, 674,51

9. Various nmethods of adjusting the contents of

G { [ y
weThBRGHD B ARkafd R o ety gL g centdflae rrow
t obacco pl ant paARYERUSTARAGEOEXTRACISN an aqueous
tobacco extract, treating said extract to adjust its
content of certain net @AddkeaROmgD and reconbi ning the
treated agueous tobacco extract with the extracted
t JBHREINBEPYSTeIal A0 MRiNePOaIS Y dRFCeR bV HERE AP Fguey s tobacco
extra@ hoeasen tigtloseniAsekinpleg stobScPaentNaar 1,81 6,844e3,26078 H#in3,847,163;
or,gani . .
2200083 sTEYE e BOTEN A0 B QN 808G oS8l v
also heen distlapice Ronkbxarerde Hsiboisahie. 3,6)8801 dgsasikes sgigacting tobacco plant

parts it R3ePBDbiat an 38L1eB 39 10BBEEoRAFES , trESBnFIEHEExitiaE: th BEjUSHE content of

of supercritical solvents to renove al kal oi ds sugh as
certaiRjraglellicy NP (2SFh AT e oLl OAEonPES wﬁ@b%aﬂ“ﬁd@d
tobach® pérted SU SN eatepplio.a8, 80, J20rdebtribes el ppodesy éor siepiatifyng ohaab material
Whereirpgr%réérﬁ? goq\%?wtt J:Jrh‘[%@.h@ a.fctown ettf%p RUs& ﬁ))l e%]éct Eéqgi@&ti‘éﬁtuents from an
hi's"dpplication descri bes, angﬂg ot her 't |n%§
aqueetist Jebtion aheoluplp abacerscaneroneen Sk At Ngs bt $63 8,119,835 and
5,497 7PREBLHf ths REE lof bGpefifiSH! isbVEH B fehfl aRRIESULP B GR6tNe from
extracts. For exanple, a nethod of selectively
tobacExquci ng the amount of tobacco specific nitrosam nes
(TSNAs) from an aqueous tobacco extract conprises
contacting the extract w NA sel ecti ve
adsorption agent. As usgghﬁg?gﬁﬁ, a TSNA sel ective -
adpivsigeed ere lpsemedinaetherisaaydrarratsits fekinedelegiioysepaedpherl specific
constilseMy FNRBEGEDIdnPe)drasld DShidAb liddtol dBERBEE BmBXE 6REr thiRg) methods
ot her constituents, o ueous tpbac o extract such as
and agpgajus %§9°”PHE°%§NA§‘*EE€ '@a{ewe\éﬁ' GIFEEF it TR UG A fom aqueous tobacco
extraqis.ef Borablaynpiig sa andiSMA0B sklectivelyi reyudimgdéhe efmogmteert bacco specific
i i idbs: cofBBiHTRL extract with
ritosifps ToNAB ErRELAIRH: ool EholdABte coRBBRRG extact with 2
TSN/neientipe pdserriige Agent afis Beddiersit aUS N ssiastiysAdyapHon ageatis an agent
that sBIRER/ES/ aﬂg&gﬂ THRAYBRpoHaAB s LMl §reE)lér ?&@d lt)Flfaﬂroltﬁelt:] dértituents |
resin can croreticular in. Prefer e
ofsafegar RLRE P e g SRS 085 S edpels REsORl Hoer fijerabl hes
a TSHAscletdty aes sf greateethan 2, mhes @elfsldbiyrgreatart an Pr eyfdemesigpreferably
memﬂﬁﬁéﬁé&ﬁﬁspf such a resin have a pore structure that
encoqpasses bot h macropores and m cropores, i.e.. it _
haderlsiNd seeqtiye pasagtion @57tPR e ZRPreUsARHR PRYBAT- t Hie porous resin
polynitr @eh b&brolidea irPheadTedt. I THEBrebin cah BEBhefcrdrtlilabre3mC Preferably, the
resin Iij]sg% gtyf}ﬁg%\llyg({yg)éggr{et éo%glym-errhr%giﬁ tﬁaﬁgé gée c?r(r)sesain%oe {netﬁg deé{llen state.
Preferred varieties of such a resin have a pore structure that encompasses both macropores and
micropores, i.e., it has relatively larger cavities and channels on the order of 100s of Angstroms in
diameter that branch into smaller cavities. These smaller pores preferably have an average
diameter of less than 100 Angstroms, for example about 30-60 Angstroms, or about 40-50

Angstroms, such as about 46 Angstroms.
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di aneter of |ess than 100 Angstrons, for exanpl e about

30-60 Angstrons, or about 40-50 Angstrons, such as
W@b@an9ead? Angstrons. Further, a nethod of sel ece¢TaEi2908/001021

reduci ng the anount of specific netal ions (e.g.,

cadm um from an aqueous tobacco extract conprises

contacting the extract with_a netal selective

adsorption agent. A netal §8lective adsor ption agent

ggrﬁ,l']\beer AnEH0g Si'ls%ré% l\}eélqulfcﬁ%ltl{b arh@Unt &)%g cernetbﬂorge(éﬂ cadmium)

e resin can mer resi
from astapuerts- t@haccpmyxtr@etppmsmmﬁctmme axirgclili metl selective adsorption

agentgﬁ\%ﬁ-ﬁal sbiBkRA abSbrbds a@@ﬁ’t'chﬁﬂe stuatnandd V\éstrhfdi’fﬁiaihhple in bead form.

I nding functional nc rated in
The resifoen B ERPHET eS0T 4516 @wﬁﬁ%?”ﬁe?ﬁefﬁa'l‘t%?%sebﬁan ross-linked
in thef $Wstibh Gead agd WFJS’nétaICHﬂndimg mncﬁmbhgmn@s moorebratedAn the resin. The

functlgna‘la’ LS L X%%nt% r%?tg* ﬁ%rgbgfuﬂaloﬁély rbﬁ)ogsr&ch as a helating moiety. A

P fodi acetat e Hoi S can
prefeirgrctypalef obelafing mﬁleM?m@'M'?’&a‘a@meWobac co ext r act
SHRB aBSeFRARRIsEN bRB#ekBe Blepslbf ridkiigsan é@q@bé&&bbe&@o extract such as

t obacco plant part t
ChOP@%ﬂtpgaC\RpBHan?rtgqq%%qﬁlgg E’ ?(%an[?ﬁ? pag{% dg?gn\tﬂlgffbng he t?ﬁ!%c%g %Jlant parts
with @b ayecouetsoftsn,carch adsswatencThe ebaves trefhod$ ceorateninclatié gstep of

concenr}Stu%qu 9(#%059@9&&8 e?’?r(écﬁ algnte abebeméEHQa/ &e;SEEéalﬂ(E)g Céltf'lSIﬁéd aspartofa

processin
proceissing meted whish incluges %tﬁ@ f@@h%ﬁ@@@@ reEeyY %f a BIPfaé\ty of conStlents of an

aque&ls%@cbé ¥xtkt FRRAEA i alRtdoEarfie deHbRRY SudHIhatditdsteps of contacting
the cqer})égn%traﬁ%e}zgetoga?crgé g)?tEﬂ@t ‘Qf@}ﬂ ;glgrﬁ{{%&fssﬁﬁahvg &%gerﬁﬁm ae{g]gz gts L%%'Be combined in

a singt b6 of conitddtingithp tatiaaba extracwithel mised bed ofdstscite asisorption - agents, a
serie?ﬁf%%{e%tti)\)ga%ept@ d%ﬂliS‘B{e'a%%nE 'fhe%rﬁtm&laQ'e§ﬁ @@nt&’étlng Q84<BChH iRE series of
e obac

0 extract wt m xed sel ective
connegirrbfaseeld padig@Rtadinga %%‘Pqt‘&a‘@ﬁ’r%‘@'l‘ é%?']tve agent s
dlAStbfdaméﬁﬁCéqab&&gtobb@ol &agtthcpf bé cotaétdd aatht et bngore selective

adsor@gcm %ﬁe;q Sﬁ@orée érr()é% %?@%prgé%gg e{)ﬁ? I%RN%%I"I \é%fa%%n% a%grﬁ& )are contacted in
a vesfdl bechbatithesdgent dogs eotfernt ofeslc €or @xtrw@c@g@éanok%tract can be contacted
in a g%gglaﬁ{degjbxgmé& %nsqm@f g U RRaRR SEAdeHE ARG Fhfe' éﬁ%nﬁ&%ﬁ%ﬁded but

one or at ch “process steps in whic
preferhly TR BMYIOEPUB B ILGHER BN AISM IR SEe FXSEFro P SSPRgted by any
apprétBieRimétRessutatas fitbdreortdiowing 0 agaltp settle ot caarbe accelerated by
Centrg a5Iact can be contacted in a vessel and subjected to
{9%'?'ng or agitation sufficient to keep the agent
s egatiealy, Bgvuperfumentsrsangrinent gambegw'wgnﬁ@ qoptagtingsep. In such
an arf"é?@gﬂnglgc adfie0s {o%)ac&r@t@&taﬁé%leéﬁ/@ aﬁﬁﬁﬁlo‘h%@éﬁt@) %ﬂe Bi¥oduced from

propriate nmethod such as filtration o ow ng
opPORHRPRSTRO!pusosik FRES I G BESHR LG gt A sgheet fan upper
porticresr 4 dddgmihilrnseleblivecsdsattivie byent @ac be rtbetinuously erbduced in a lower

porﬂ@{é% Q/%rsrge?%uc%qﬁat% erafe%?f%ea r{%ggh 8\%@&) tﬂb{\‘/%r&ggq‘ﬂhe éﬂract and

an enen acco ex
is coliesled @pmaeoaw@oﬂwpttqpmﬂr@gem(@)d extfrect jsrpoliastrstienn atoppgar the bottom of

the VQ&QPSAlIt@%aQ\RJI)I b&urb%ugtobécé(fé@@dt carFlﬁar infIRRBY Bra I@ﬂé’r%lctfém of a vessel
t obacco extract can be introd U%g to an u

p
whileo? SHSGHS SEFOTRIRN WeTEFARS TEOHISHIAT WiposGEon chieiysee and the
upflowcrafeldﬂu@wﬁiuyowsﬁbb&siu @Rifhdt Barcbd @wetainedstctothabthe sblective adsorption

h,t he fl
agengﬁ%vés fl?vgn\l}lo(@’ Wy ﬂh%‘f?ﬁ"t tﬁ% eéf)(za\tlc\:/ L a%hat géenltt Isggr& g etc?eghf‘ko%’ Stsor near the
bottoor pantizar of theeveses while extractie s@lebteaﬁdm@kprrm iedorpriat e vessel.
fromat or near the bottom of
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the vessel. Alternatively, aqueous tobacco extract can
be introduced to a | ower portion of a vessel while a
W@ 2008020492 adsor ption agent can be introduced PCT/EB2008/001021

upper portion of the vessel and the upflow rate of the

aqueous tobacco extract can be nmaintai ned such that

the sel ective adsorption agfnt fl ows downwardly

through the extract so that”agent can be coll ected

f t |

eﬁ gan C% a \éanéa?ﬂ%f)%% P) %ﬁgreg?nggégﬁg}rlthﬁ&uglg/ tﬁr%ﬁgﬁ’ggp oérht))l"ég doftacting
vesselsf whigh opadisetonnectedin Beriegdvdn tradelks!nt %JCba%§ySé€;m rihggn also be

advanBigBbiid 18 RS ¥ n@rhlﬁ&lég&t@f-ﬁ’érﬂﬁ@ws%é’ls Qfhidh@ah 86 hppreximately equal to

e B o R 2 Cy ST S o ALy gt moce
al—ike&nétag #euRubGustebatt@aexiraat amd maaaeleoﬁvemaiserpﬁmema@contacted in
I e
s conliShiey AL AP she R ol n Y
st andby or regenerating node. Preferably, the aqueous
t ObacC°D§¥AfL@ﬁDE’é@hlb'?ﬁ»§@l=WEFERR@!)SEWIIDDMEWnt are

contacted in a contacting vessel havi

| ByRjeraring smpkinasnaleriajs fr@f&%@ﬂ&ﬁﬁaw asoRACCS ¢ f%%?“it'tutﬂéﬂ"meﬂﬁﬁcan be
made @ﬁ%@_ﬁ’érﬁﬂ@sﬁﬁblﬁ’mmﬁa tEd/BEBIUMENSERionof inee plant. rithe soluble and
e BRI R By BRI 8,9 LIS S v
produstoSubl tscenstitest mitetahoem e Eirals BOTRNST 8 smeking Ridcle and can be

blend®d i natJ@?toEé’écH%@/oﬁBﬂeﬂ maafiad! ﬁt\ d?éHe%élﬁ@%e%nubléQJortlon it can be
processed separ at el 3{ subse

dosirqlsco e SPAF P SBoh PR v i B GReicplp o chonse
the chadcRdristids of & rasedtituted padduciu Sepofot &xanple tommsenigloivnegd U.S. Patent

Nos. 5 ﬁ]é 546 ar %@%Bb\ﬁhlm £Aqcd é)‘MattgH MALH rb? %%rgp@eclﬁ%e?r%{lr%fy

er al’s roces ortion
can ab@eqdlegxtra&mféoqa@%@@‘éﬁ%n e %%zq i iy splbable MeRTBieGgIzed i the

art. Ifopéxa‘?ﬁm&% mefzt%d Sbnfbrising Qbﬁl@é’tlngﬁdﬂahé‘cﬁblbmnﬁat@ﬂal trvﬁh water, such as
the characteristic erecontltu

flltereg r\/@&j’cfﬂs’ﬂ@gewatﬁ deé%%ﬁ?ﬂl \gateE ocr?mﬂnytafgv\% ar Gr §n %Foust solution.
Addltlb&lﬁncltﬁjllﬁb]aﬁ;;c!&%samdafﬁa B3®:rg 3Bd/onmtermisgilge scpiwntqﬁglpla@seajcohols can

be adggci £ih Q/XtFF ?orﬁgo%g% %xﬂaétiaﬁ'of SCELEH'é Eﬁéﬁneﬁg ofdHERYS

rac can created In any
s{pbagsp is ustalyeried @r@e@ﬁhpﬂ@rdo PreCessEdal e tOPa?COé%éﬁﬁ'ﬁ'lyéut 9 ghopped

toa sﬁlaﬁﬁfzg ngoFéO;B’FB;Bérﬁ\b g @&t aBkdrAgiveIQ R GE addtlcanémarptiedes ahd dust of
wat er tered, wat er

tobaca%pllarbtﬁnag%r@\ WE{CE fnaygs WH%ddrbthﬁﬁfogFésnao%gﬁa%co Ucaw%g‘ﬁged in making

an aqaedusttéhanco Addctt The®bactolmateriats ewitatied Wiiyedsr osail qayeous solutionin

a conglwefr ﬁ)‘? ? ger?or&(yf@% H@an gvh%%% @S he RbiSe i Sﬁ‘leﬁ\ﬁse agitated such as

e water to nodif
by rotafingrtaeednianes TRRIPIIBPEIUWERANIRTRRETS ObPe MBl4E 63! beﬁaa%%'e%m optimize
the ektfactitgrlobassd moﬁ@xeﬂﬁpl@ l«tﬁ@t&nﬁfeke@lﬁreto@twmasal amgeou'EfEeﬂutlon can be

s 03 S0 SRR o RPEEES, R B4R 10 oo

140°Iadmttp|rejerablsrmlslthqm @rcEsaldn (ﬂﬂq‘h@lﬂg@eﬁmp@b’(g@@ thet a@iution. A preferred
temp%@gj% s ot 6. gﬁ"d@éo&’c@l 1Br1@g”ﬁ egg' %b&lﬂe@p@ QSRS '1?@’F§)f Where an

acco, can i n mak queous t obacc

clevatsgieaRaratUF RO KBl do8THrl R FPMTS Pan RegIReIRC b NS NE FXasiianperiod. or
the s&ﬁtlcﬁ‘ﬂcaﬁ%ée?%é%osﬂbﬂd @cfhtédﬂng’lthéq:ﬂlérﬂanrlaf o] 3 dasu@ﬁrlhedextbéct can be

durin
mainlplog AL LEe i BT b ALy SRR atT b SRt ai ner.
Thihetiiquip ag@dous exteast inphelginesaifble pretian of ther tebaran, dag be separated

from ﬁ;]gr]”l B@He%?ﬁ {cRs BRhd Mudfre Eyllq%}yec\?ﬁlroﬁﬁété AR R QGEPSS deEMting, filtration or

e tenperature e water or aqueous
solutlon can be
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greater than about 38C (about 1000F), such as about
43C to about 600C (about 1100F to about 1400F), but
w@e@Ber@Ehbi y | ess than or equal to the boiling PCT/1B2008/001021

tenperature of the solution. A preferred tenperature

i s about 46-520C (about 115-1250F), e.g., about 490C

(about 12CQ0F). Wiere an el eyated tenperature sol ution

is desired, the mixture can be heated during the

¢ .

centrﬁg;%ﬁ%ﬁ tF'gg tha‘?rgﬂé e IIEP (¢ a{‘:@?%la grjabﬂo'ng B?rgl?é"seggrak%ac;y%gcé?ﬁlhg{he liquid
extraghaftegipe lr@ahbls@omn pnberscrliavedis seileyuhieimay hp aifled by gpinning the

mixtufBEicRGis §X b BAG, b9 PreBBiFg e MKIAFL B béPﬂnfuJeh@n lsiéHasdn a bucket—type or
Xtr act

pask i p sk asonk Al A s T SisPi s it Anerafd voeof
centrlﬁfgeﬁ@ﬁh&nepamtlm dﬂ%ealqyndamnabfwm aseluble tahectopadhinggdes a basket-type
centriﬁ.ﬁ;%as{%ﬁ 29 E?a éétﬂr@ﬁ 'bg[’l\ CAEC Mtgrlégﬁ'ér%t%]\ blﬁ%fo‘?é(écﬂgleﬁratlon of the

T aerons Can be soparat ed
extraﬁe@aﬁﬁ% cqmie 1efefigr & @RTPReRCCRITRIN QXHRCt; nsol ubl e

poﬁ thePMetheds BeRALS héﬂéiﬁdthb%qﬁ&idd @aramhs @)haféFBMy Rencehtlged. The
re such

amOLinx%szﬁl E@ls(?%cc%%%ngtlgﬁ% IP aa gngleé)HS g)ﬁ Caﬁfa pe{ gr’ionl)lace}{ltrﬁlon can beqaffected
by valiogskfetiotsyfoeexamplisatbk edtiotof pauepes solutfonde tobbycoanatenal in the extraction,
the ré?é)cr'? g?fﬁggé)gf 1Q4f a%?%{é‘?rp &1s0fims| L{émpélraﬁl%s priddureNgnd dth&- cofditions of

centrifuge forthe separation of the
extrawloaumn@sntr@ offtfr%%tnaﬁtscan@maécqr@tﬂ'ae?,dobypaaWthﬁqbﬂfcma@@% ‘ogamples
mclud%)éﬁ&raﬁc)fﬁﬁhd @&I&Heb%hh@@is SPreferadsy, tﬁaekifaatﬁabl bedcdvpmically concentrated

by evg?org%og X@wﬂag%«?ous ts?]l %\{%Eglg%%n baun%ag aP% eerateg gy ?x Qéqusqathé gﬂract toa
lowerpd epressneeantdraatinanase tenapsratuterandhiey anwerabieisthdeiverepsrsdhe exposed

surfal858h Bf thE RENEHYEHS £06tdrPGdsskis Preferably
concentrated. The amount” of sol ubl e tobacco

c ohyBically, bR exracHs gﬁl%m an glgyatediempeiagye. tSBCh as about 43°C to about
60°CGastLe M 0°Altd SbuE aum°b)3 pedérally aububygmrabmus 20°af<)t Diiesghafamteristics of

aquegu%atngacc[) ext?ac% ﬁe‘in cau al‘?‘ glgr%gge IP l égtrra tvns\? 1% ?i?ﬁ& tem;%eratures so

Sl
r ac e
that lpwerfierapriatyres mewamrgve Qxiffﬁ@ ﬂom@m@ismqm@' adp@régmﬂeéacﬂyn gonstantly

stirrirdt Sebth&Ud Hxﬁi@sthgfexﬁéé’[r%ﬁ'é%nm &QQ&‘S%FBF\@&I khy Qafpp&r%ﬁjs may be
extract _can CCO

v BT SO RETRBEY BT GRTNIoTes) Broop Sl 8 1 oxtactandis
prefeRif et abligorotidias ®©xhuscihe egracbe femonom cal | y

%%edég(e%to%jongéfnt%\‘% R EﬁFktPeQ (%fn *}S%aQHHéS ng v%r%lteWoz ﬁ{e}hgg% such as

Can' be acce era ed y €exposi
specrtrégﬁvntycﬁnérr@fcacpv%sw EORYFE/Ivthe |prﬁ§¢@ta@,@apqs extgact sae pagferably be

conc&%ra@&ﬁ@'raaééi& o Bsdut ¢ I1 BLR3EBESK, b e@?ﬁ&é@l@ St ﬁh@? b@E@Rentrated to

sol vent s a rotary vessel I.C
a dergiy pIRBpTE 62 G it hiSa B At U ATEE ttinp i kGt 1 o abou
140°ia)sfoabmmmdat§but 0.28tmit 600C (about 1100F to about
1400F), preferably about 49C (about 1200F). The
characteristics of aqueous tobacco extract can cause
Selgptivieritanexgieof iTabacse Seqaifcd¥itrosaméras v SNAg!rom @qy@pus fobacco extract

t qﬁ@%ﬁé& I‘o%%rt@é)mt Tena %Qé‘ﬁlﬁ/g ta@%ﬂ?&roﬁta‘ééﬁtgl tHERYrd STREMMEt selectively
roces adsor C
remopiSh TR AR e e G oBd SRR RS ek g FRE Ay e prein, TSNS

includetib caﬁpaumda4%stﬁﬁhltrm'anand )dt(@pyridy Pl dougenuse (KNK) Nenitrosonomicotine

(NN r\f}ON %Fo%ggr%%?mneﬁg&%& Sa'ﬁb fNr hlﬂgs aﬁai@g ﬁ% Q\[ﬁg lt ?’hé%ﬁ&; éﬁ(%tlnﬁlgta method of
selequ@}’ @duging tha @moyet of P@%Wd‘[]@e @éthte@e E3NBefrem an agygoge fobaeco extract

can doRpke {dRaRGIRXPhctGRAGEIYIN ALV BdsRfptiBX bESRL WIAB nBRspecific
nmeasured by a variety of nethods such as
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specific gravity and refractive index. For use in the

present methods, the extract can preferably be
weomwsemi4rat ed by a factor of about 1.5x, 2x orPGRIEN(S/001021

for exanple the extract may be concentrated to a

density of about 1.2 g/m to about 1.35 g/m at about

43C to about 60C (about 11Q. F to about 14Q0F), for

exarrpl e about 1.28 g/m . Seélective Renpval of Tobacco

adsorb%@f Céucb %ﬁ'gl évra%%a%}%%scam:m or Péﬂ@k@ﬂb@ﬂk@ SUGPPACEONAS from an

rac erre roperties o NA sel ective
aqueoa%lswtpmu aﬂso@g@tﬁmvnmmﬁoram@at@ﬂ prretered porelpshiavpe pepy found to be
Surpr,s{, lngeTme&;v@m aqueous tobacco extracts have been

C %%%rlﬁal gNA s/_\%ctlve agsorgtﬁo% agentl-lsnc ude Ibeetl:cjsl'éﬁJ %gﬁlp gross-linked non-ionic

copolyhef oRsthighedriatkgisigrenaald diviod bpmendyhdlomﬂ\bm bgraaee ORRRNer resins.
An ag%rNAc%;r%pnch‘lg %%EHH Mél%g‘am t}/re% ?ﬁ”n Ibg%ﬁeﬁpa%sﬂﬁross linked in a

nitrosoanata
swollep gtatelsing e riedelt{aftsgmiaet i prafeready SHEHERNHY SQRETRbAREEI i US

PatenPilio. &7 907 4B Ereftferiche Siked KRR, Whioina@rinaspmeates by edferecas in their
extract can conprise contacting the extract with a
entirettSNA sel ective adsorption agent. Wile

na WSN[ASeIeﬁﬂl\&ead swptivergsntsacbe aspraotic stgeesidiviay berrepamacroporous
or maér&%ﬁ%’ﬁar%sﬂ?m r‘ﬁat‘ge ol &h’eﬁ%%w?ﬁé%%l%e?% pbre! rﬁrﬂﬂe @Gé‘ﬁﬂ Héndreds

adsor aving a conbinatio ed
of AngB OB BTGB raNE L EAof BUPRFIE SRS B P OpTEIEFiTgP oung dafmeterson
the or8& ?€dris\6? ARBshroffsl ahlis, \eTSNER eéleditiveddé'cﬁ:}b%n%betmrefembly has a high

. d t h

o SERLE B Rl D P WS 5808 gk
adsorplioniagght cee he eradeTted by @ pergisiTplless éhﬁi‘éﬁb@u'fdﬁﬂ Angsigms, or less than
about%@sﬁxngﬁrongr& % %P&utgf@ MRELRINY. Praderad SMCQ a}elé)b'f HeEGENA selective

benze resin, post-cro

adsorgigp| 308 @pdﬁ@edgq”h@b%t 500 Blte tyo Ii?@*séé%wyaﬁ‘qfﬁst aigbuf 1000 m?/g or
greatenr Rb& Irpfeﬂéirablﬁuﬁdut €0 1399 9K Btal psosiblpatiitla spketfiaipbre volugedof about

1.15 %?QC(H oL er. |sh%I%? %rb?err{ae d qefe(,r %oef $OL geciecﬁl\/é E&jsowf@ﬁ gbéht resin has a

ora erence entrret
particla STBNFors @bett20va9 radsromﬂt ia @wsagsérﬁﬂgtb eﬂﬁ QE?@teé thagraioghpe0 (9/bead)

indicalihg/4 ﬁ@ﬁx\@yo\églwgd hemzene macroporous or macroreticul ar
G TG E LR e .

have BIsaRCdensinf 6f o6 I@btl #bbulpn? eménalg.cisuné24 g/antica bulkbénsity of at least

about&ng S 2%\@ n @5@3 é@@l\lﬁgselpgﬁlc%ro%%lt fat)&ﬁ% 59fg/cm®. Such a resin

ective a g(g I on age
can hp\f@ w@ﬂﬁoyorh@f@balﬂl@ﬂgﬁ gi: Bf7érwitha %‘Mﬁéﬂc ’E&aE‘b‘%‘B@r &pnf31and

a partﬂ:let\foqugac%r%f Bb&bis08 g 96 5001 1R SriRSspedifiPicé @illiRélofEhbifa resin can
MO Tl g
Sauteﬁb%fbgé@iavﬁﬁ@ﬁ tarowesatioet @7 mnatybilet thd Burberstverags JiiantEles can be about
0.65 rll']rrr]]ta%fi Aot Wah 866, 3623 BEQQS%%ﬁg L @G Hle¥s nedR % 5 hRand 0.8

9CAn range roma to nore preferably
mm. at | east about 1000 n2/g or greater, nost preferably

a%?g%&%fegoeﬁg{pgr offa r&diRlhalRg Asd biefdrRAr frbdreess ples ITSNA selective
adsofjer ssbaboReRF PR SR BRI D SAEP pl P i iagyrer anc

denofeesdlzms Kafen q»rer:paaréd fol gass prese fapplinatidre)i map0fab0restsytha PgwaChemical

Corp?rﬁ {olj]lgq’g R/IEII %f? |§el.]rﬁﬁ)atr o [I)&\Jéaﬂ" (9;9@81%“‘5@%3 'rgalo%an%s and is another

'y~ cros
example of an acceptable TSNA selective adsorption agent. As a further example, an acrylic ester

polymer resin capable of removing TSNA compounds from aqueous tobacco extract is Rohm and
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A preferred TSNA sel ective adsorption agent conprising
styrene-di vinyl benzene resin can have a solid density
wo@tooandsgnst about 1.2 g/cnB, e.g., about 1.24rQr/Be8)8/@1021
bul k density of at |east about 0.3 g/cnB, e.g., about

0.35 g/cnB, and a particle density of about 0.50
g/cnB. Such a resin can hayg_a void fraction of about
0.7, e.g., 0.71 , with a bulk void fraction of about

Haas 8Aé 27, g\n%ng tlge %m@[%% s 6@?6{ }ésﬂ a ?égfnclilarnﬁg?‘ﬂe'cﬁé\’a@t@nﬁ@@b’ﬁDowexTM

I C ecit pore vol une of
OptivasaBh 403 eRrE orred Avas BoRM ANdioes XA fonths selfajvg reraovg! of ToNas. In

consi@éh otihd 7orég634ggaddﬁr¢aalmf§ﬂr§d ;ﬁoﬁérﬁ& df s TENAREEEabé a{dssumbn agent

t.he, Saut
can b RSB ADE P i R iR et BBt % 65
atidthgotaatereting th Ae balraily tHeds e ndebaricm by wichgedustiornaif ENAs takes
place?Q b% ﬁ'io Mg‘@?&@fﬂ%bﬁc img}a%mh&uglemth AoREghEiAiRd Both the chemical

awng( referred properties %
compesitoBnet taepdseriopkanstivs PEY A ﬁ@é%ﬂiefisgcsmﬁg‘i [evRg to contribute to the

effectQéﬁésB @h? 64183tivityd GBus, GAISHA ﬁ%&we&!ﬁs&%rﬂeﬁﬁaﬁs pigfdritey non-ionic and
act u

compfea B AP 1o Bite; SRR 42t db BUPHES porfr g laF proforred
chara@erigiics ahd ocommBxgiab pioteqts aje iNMSr20E ar!si nsit finitiag poexhaustive. A TSNA
selec@%%él(nttr@ad E&%Bﬂé ?i(t Thxdrfiss dr'ﬂamw&érr&f@\d&mnstlc However,

her exanp an acceptable TS sel ect
prefera@mm F@ﬂc"%{@ éﬂ%mptl% R s neag RESSENT Magn Vv'f ggoerally have a
pluralﬁ‘ﬁéf%harﬁeﬂeyﬁé thaEare Binfllap@iheciaiadteiatosi df he ESdiAplaympefemetbagents.

Ar?gﬁ @ﬁqqu%eréig%gg%aecé&a%)%rﬁtg&gd {Nﬁh 59 QJQO rﬁglj\_@%%ﬁ can [P\'aze ?P} effecton

ares
adsorphar d etlestedtdnstituerts. Bonexdnmy. ffaﬁaﬁpgtf@(c‘@menmgeof%s As increases

the acﬁgoﬁftl@ﬁ E&@ac%’_&ﬁm&:ﬂ% adstidhRyehtd. Q-'ilgﬁé'r‘ @én@rﬁ@r‘éé ¥Ecrease the

. I.n consi deratlon of th ore q
adsorgle B Pk 59U FHRTIPY PR R YN Re HBT BE T gEoncentate
tobacaél 8aret capbeagemly affotch @y tedperatune eghdyiscesiignamafifegt adserption rates.

Slmpg ﬁ‘%:lﬁgﬁg a ?r% r%{uger <')f%é&§§9%€ggtﬁ% %9%291%28%}5@%%& h)‘? H{ay serveasa
startingrpoii fqremumzatfgn A5 omnsrqb@rmoareége prrehecdetasmiser Peihegkiies pyactitioner
depef¥ind WHERBAGR & tHetxBEAGRY Qr‘ﬂarﬁ;@h'ﬂhﬁﬂ tH@'abBarﬁ@Jls Mdla’ifoe requwements

si zing. Both t he chem cal g 8 % "
of melT an PR BRI Ui coRRUP LRI PURF B MELS HPUIBR [T YR (ED capeciy

c omerpiHbofttre bxtracheareihfilente trenesstidn df F8NAGEleciveyadsTiptie) agents.
Higher gH%;Nﬁer%@) fg\?ogé o n%ﬂér%ﬁ%% ahit b%gg uch 3s QrH?\E? rL%WeVpH favors generally

1 Ses ores at are size selective
adsoffptien afSMgRNIAACKS sLesas Aleao or‘\é@'bﬁaﬁ@e Hrabpeytagbout 7, e.g., about 5.7 to

aboup@@fsq?;;.@anwg.telfép@dand comer ci al pr oducts are
rative

b ESNA Seece Aorin or 1 etind o P pe el r-Dmoves Tona
compoands mraytomm:ecﬁ extraet] and aemotesrTIHNA compdomesy ter @ greater extent than it

remo eétﬁér c%ﬁl\ 8 &%Hp a TSRO e cfi\yé e@ggﬁm& d¥nt f’erétﬂ/ extracts
Vrooticroine i pieter

od W gener a have a ur a
TSN/éﬁ@reaeneeﬁer gﬂe@éhqm@tberaﬁf@a%ﬁ ?ﬁm%ﬂneﬂté pregent in 2aucous ’fobacco extract.

HWJ] et iuh&d ég}‘aﬁns%hlémﬁeleﬁ)ﬁﬂﬁm Bb¥ccBleRi£x EfbeageiRlURd aldikaloids,
haracteri sti e extract contacted with an
reducé’&%%‘rgﬁfsr e %&@iﬁar&fgﬂn'ﬁa\/e an effect on adsorption of
sel echade obetdfieorhsss dFear meteaapt esmovingr BRI%A frgmtdggeous tobacco

extragt cgﬁ SY @ét@%r?é%ié&a sﬁgp@&r\%@‘g rn?e%s e lbn%ﬁtgorf] S RESR ATSNA compounds

gents.

using eremdandu;ﬁé@rr@eetr efaasisotogat mﬁ%rswp@fﬁ!ze%@mltw%fl%mwp'e the

concSRFR6h bY e SRASOIPLURE RALHthS: cIINVRMES carl BE d¥ieRfiA&d trya @Bmple of
a concentrated
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tobacco extract can be strongly affected by
tenperature, and viscosity can affect adsorption

WO 2108890431 npl y as a gui de, a tenperature of abpCI/1BROEG/001021
(about 12Q0F) may be preferred, or nmay serve as a
starting point for optimzation. An optinal
tenperature can be determ ngd by the skilled
practitioner depending on conditions of the extract

untreeﬂgcgccﬁﬁ éﬂ%%ﬂgo&ftoﬁﬁgo SRRA RidSiny Racgg%ﬁ'a‘ﬁ%antltatlve procedure To

mal Nt ai Ni ng an ap iate viscosjty.
measw@@dmr@w&@ sAgPlEK3e @) BFWP%“ﬁt?df%{? gfs%r%?*?%1 5glom¥is allowed
to corf@RA&ILlI¥riunt BEa féﬁ%%gcﬁrb %aﬂ‘stdoﬂﬁ&teﬁtalmthl thé proesesigtdi bacco extract,

sel ectivjty of T [ a nt
such ?Fﬁ‘ﬁ@‘ft Aﬁ-fggtgﬁ&i"é‘tl §1§%st8r% gf\AOQF ) L glan'?r negol 19 of
adsorbert imatsiaburideesonditiovsef cqidtanastinig oy egitation $l5fflcmﬂt§t9rkpeﬁ> iba adsorbent

in susggns%rgﬁ% ? @%Igc?ngqﬁHé: et J?'nla%ﬂ%rﬁent@ﬁa@"aflﬁg 981 & a RRAMSIate. The

concanirpiianet rtqﬁalﬂrséwﬁeffmun% T eRmpared 6 (P38Y AR B?tﬁﬁait%?rﬁxga@nﬁ TSNA
adsorbvitdl @fdkefa of aaé&alérbf eg@ Abo tdrabe edfines bl wking theparvesageSNAotal TSNA

e O T T
selectheraoearptits agéotrforssaimphe preaerT 8ithode Wil oraferably Haverantadeerptivity index
great&gﬁén ad%[l?&? radp AYsefettivesdserplishdsentQvith éli%@l%ﬁ\ﬁﬁ/ l%g Bt greater than

her organit ¢ comp onents resent In a
aboutﬁ&tfa% E'@f%%jr %@tageEg?é‘ﬂtﬁ lingiges @Bﬁ%‘ﬁﬁ%gr 95635?" ? nWﬁ Q{ﬁferred.
S @l RAdctivtyindek For ToNAGeRcRXtagaNs cartle dxfinakasng @proagdire as follows.

he ekl AT P P B L O B ARy samie
of contShifatéd aqneaugivbacsotesineat ob sanple atihe eqwebtyat%@%ﬁﬁvm@aaqyy extract
(35 ) iS & AR i MRIFbUTRSRHE SFERT1 Hfat b k@ngeeﬁ%tmm @hsiZeMvith the

ocag o R sk, LR 2, AU 1 PP o a0
with coAstaRRYitAbh Omslﬁleﬁﬁ\ﬁ\almmﬁm taBguikdriber Tb@agpmtnﬂ deparated from
the c%racl?np %egj ?8 eous toeb%c eﬁra%?gpé ﬁne%\%”u %@NE q,oﬁgmgtam@ttﬁéjlevel of

ract usi recog
alkalajdiegropiouads i weg@n d@téiﬂ!mm@ inthe qqé%ﬁmﬁ@d aqwatqb@mfsﬁxtr get. The TSNA

selecl d@x E%@flﬁgd)as‘ﬂ{e R RI3E FfUBEbNSIhE RGB! of 81l TSNA 8m@luatd in 35 mi

5 g/cn8) is allowed to co
of coRSRIPA PENEUE RPRCTASNTBHVdi ok 13 E Jd*cigé%cgeﬁg’y&?e percent
redudtion &xcaticalsids, rAacih, ilustiationasn ajentithat8@Cet thed@uof TEORDY 80% and the

level éfggagé%% %ﬁ{ /oh% gﬁgy s]e W‘L mo‘e of QeA e&%tl\gg acilsoEbtion agent

con IthﬂS const ant
accortingrte thagsase hegin ﬂeie&blys!@ﬁﬁTWé\ﬁﬁle%"tk @éﬁx ¢fitleariabeys érreferably

greatbth8h SIRRAE 1288 mddCiteRRablyat RlagCdbagt 4 (8. ¢édi@ahar®ul 30, 40, 50, or 60
adsorbent material in a vial on a rotary plate. The

5) concentration of total TSNA conpounds is conpared for
t riestiadgarnch TBNA ssdatick agent witht the dharBiNisticksd Ppwex T Optipore™ L493

C,
ALy e S e
for T&WA@ma@ dinteaiive esiad SeA RSN A diass X&kr Ao e wr@SSﬁdsorbems
COmaé}sﬂ‘ve avéﬂéé&léha?rsét&%mé/& tﬁ&a%m pé}fﬂ@g@aeurﬁ%r.men Tablé he

ent net refera
ngpeb I Folih SBBTe SO RERAD B F U CaUbH Ry ncex
of abagtewudr gmdtér ahd ROTINA sel¢ofivityriodexes ablbagirabatteé. Fdnareragietbe TSNA

seleczge g&s%rpﬁf’oﬁf ggﬁterg rmy ?%Nﬁge?d%@ d\\/ﬂy Andéxrb‘#'aﬁgﬁ ébf oragp%{ér %\Qﬂ a TSNA

selectivit
Select’&lwm@é tatidapabayEt §~'T%faﬁ“v§b' HefPNageladiva gds&rayp@ewumey havea
as foll ows.
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The |l evel of total TSNA conpounds and the |evel of
al kal oi d conpounds is determned in a sanple of
weomsemi4rat ed aqueous tobacco extract. A sanpl BCDIB20682001021

concentrat ed aqueous tobacco extract (35 m) is
contacted with an anmount of the agent ( 1 g) at a
tenperature that is consistgnt with the processing of
such extract, for exanple about 43C to about 6Q0C

TS NAg%%ggrﬁiw& ih%%ﬁ ch, &bglﬂf’)%gr é;il? og}?a?rg Vi'“tsglﬁ es%%'aﬁ\;\tgmdeﬁgi' gffﬁétércman about

qui rium e
10. agent is separated fromthe concentrated aqueous

tobacco extract, and the | evel of TSNA conpounds and
_the level of aLkalnld,pnnnnundc i agai-n—determ-ned—in—

T o oo oY

ReshBo&Qupce tRal aqueq m&ahobaua:rface Meaadiare Them&§i®NAviesh Size
®sel ect i vi tly i r?gg’g i s déréanled) as t héAnusiremar age W

redur n el @fp al T TSN gonpounds 1 n 3dydTkg
Opt'é?'%co%éént ré?\(ﬂé'gseaggéo s?qg%bacco e>t4r act by 1 g of
XAmRgent at 43nfic &dier F) |disui ded by tlse percent reduc2d-6m

in alkaloilds. As an illlustration lan agent that

reduces the | evel of TSNA'WEST)%’) and the | evel of
aI kal oi ds by 10% has a TSNA sel ectivity index of 8. A

t L
st R AL R0 Ao Gl M 578 ot
| east about 2, pr/@fse’:roatﬁqpegwsetab@cmehteﬁ?tabout 4 and
ngsr‘h%tgmgfo?éé@étﬁéel??eduglﬁgtth@gﬁbﬁnt 8 frftad 1ons,g§Lﬁ:ﬁta‘§rcaHRﬁfr‘n from an

his r
aqueqs| eRa%e9 EXERFE GEN FRTRISE r?@m@ﬁta}géE% EKTaST PR ad?etw%ﬂ'%erﬁdwpm“
agentOHrb i e&(df Metdl 488 ct(veradsekpibn dgesisnhdiase biewetivel atiseldctively removing

stant t
B e
a surpising contbinadias oXaffecivenesgyarrkpel¢ctivity i de raaewrl 19é fedal ions from an

aque&qpﬂc% EMS AR HageniSRAbAFEREL Stvcak abifl chIRIRCHRGE Fesins having a
particles are sunmarized in Table 1. Advantageously,

combirglionTeronseies @8 iAl/@Wsdsor pt i on agent may have a TSNA
ach‘séfé@éd nébihy inclodepaarbpabidr maGroosticgle esiyreme-dinidyl aeTZ8Néresins with

metal Sﬁ %tcsl:vtglﬁﬁélg rrdf[llrg& nal %agé l%‘%ﬂgéle ?egﬁlngiﬁaée ﬁgfeﬁrgﬁlﬁm Soreen of about

el“ective
{452t byt D Myesh rfespasiclesiTBR Pt bl syelbipiihe ayepes Spaipdiameter s

abouﬁ(ﬂ@tﬁ?‘n‘ éﬁ'dttb/e hUMSHRY a\%fracg%[ls bigasb.42 enlvitil &hould 428 bNabrie\beihg particles
he TSNA sel ective a (g@gtl on agent may have aTSNA
haV’”ﬁG’?ﬂﬁS‘?rf‘{??We BB N3 ™50 or greater and a TSNA

s @irefetably] thy resttlbas af agregtselid tdraity abowit 1.8 g/cRRBLE, 1.43 g/cm® in

methg%l %?lltak/% Eﬁ% gﬂ? Xeﬂ‘léltyp Egs?é‘p;b‘g@ %@gr}n er{yer gutréél%?% oand an average
partlder dnnstelabast & Q)B/Q@oo? ®xaostl-6ho/ret hUﬁP @\fer%'d%’cfchv@] i5 preferably

abouf @ﬁ'uﬁg Noe, WRh 8 BEIMRbId %cti@ﬁbfébouztim% e DR 7aHm d@3ARickVoid fraction of
CCQ. exirac

ool A e BB PG RREL B roforares

have af £¢Hahp® Dame at lRastpbottieseqs mnm aefesblyectdpagty of at least about

1.35 gcgls Wd%r{t&% ?Q)Z el n@tfur%ﬁ&wa‘ﬁ%é‘d%ﬁw' cﬁel@ﬁncﬁ% Qt?t Pﬁé?éra‘(bly the metal
0 metal 1ons from aqueous tobacc

selociva péasrrion agentis erfeslEmeIIREEd Wi % 8eeIaes MRRtK 3gd @pddaving an

exché tCa aost%pétu@dspgo&,pm‘@leamt [ on of effectiveness and

i Vit or the renpval tal ions
A chelatmg rXo:ety is generally a functlonal anrE a

ical group tha{ presents metal binding
atoms, such as an oxygen or nitrogen atoms, in a molecular geometry more or less adaptable to
interact with the atomic orbitals of a metal ion. When the positions of the metal binding atoms most

nearly correspond to the geometry of the valence orbitals of a particular metal atom, specificity and
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aqueous tobacco extract can be achi eved by the use of

weak aci d cation exchange resins having a conbi nation
woboopeperti es as follows. Preferred resins i neCT/HR2008/001021

macr oporous or macroreticular styrene-divinyl benzene

resins with netal selective chelating functional

groups. Suitable resins havg a preferred nesh screen

of about 14-52 or about 16- go nmesh. The particle size

afﬁnﬁ%ﬁnll%‘é%&%i@@& yAI’ﬁME]GdI%&@IE abif §r0@¥ %raapggfe§éﬂ%|’?erah9$ ARt 5eda§se of its

mm and e nunbér average |1 s abou
selecijyjerpetalpingding prmregies nyjdilioggl qxw@plﬁapftq glating rng@iilqwﬂclude nltrllotnacetlc

acid (NITAEH RIS/ IR timER télradizetidack) hidh samaso 0¥ inE@perblel intd d@sin. The

me’caI(r:)s_%z]el_c’[[]weTg\l ;glpﬁ\r/?gcran e?}(;%hIg%&reengs(#“wﬁxlg)ﬁgﬁebgﬁﬁm fu&g%g%ﬁ%ed with a
chelatimg @mpietyof about 0.5 g/cnB, e.g., about 0.47 g/cn8, and
ar)\n%‘ké@é@%f& ?%?érr%hﬁhgaff@ééétb&? ﬁ& i ngagthﬁwcﬁldEé‘ﬁmb&n@m IRC-748,

L%-}cgflﬂ@# Mg}ﬁr@waa@ ﬁxargglgsr gf a@er@gtlve\mqrtglcsglleg&el@%gﬁpt{pn agents that
are nﬁdo&ﬁiol’d@ﬁ é?)freriﬁOthyl (berZaneerefins haviRg irdinddiacgde trirekienal @rdips are

¢! out t he particle,
puralf 75 (AR aTED of P2 pr e Tonpaly B30 Bl R pfgporec o
the Dowﬁhﬁmschb@cenmny e&urlhar@@m@p asiudg Chklex o, Ivefa@tls mpvdseted by Bio-Rad,

and IJem%g{ 4I'P z‘ﬁif?ra%dpflfﬁ% %&%f&t&@@%{} 'StyMroﬂfM g Bé}%@ﬁtcé}%ﬁﬁ/ Another
/1. Advant ageous he'résin is functionalized

alterqﬁl\(q@ggngﬂl'éh%fql%vq‘rﬁm@y%} oy qgft@f\ g}e?gﬂ fg,om chgoqﬁg?%cco extractincludes a
styrefeRdiging! |bwﬁze|aud se¥irptdniptisiag @nindpRogbhbais funcliarat yroopsd-Ni2€H,PO;). An
th _a,chel ati -
examglaepog (S:'i“ih g] relslnti B é;g'{' ﬁla -1 %Ar%fa%{b%illﬁytjng ﬁlg?hgﬁlﬁ%ga%pany.
mnetof sk«& ingfbe et aflll rgcagnize that tf@ra@pve:ldenﬂﬁ@apre@erfﬁdwhﬁrﬁaﬁerisﬁcs ofa

metal%%%%%ta%s&?ﬁcﬁ‘ll ag@ht%ﬁdj G fcﬁ‘éd?ﬁf% cofmfelcid Brodifict EXSHgR a% ilustrative and
a nol ecul ar geonetr

ntro
not 1545 L BIECEYS: M PAET DR (T e PARRBTRIES B BT aRGn gt Sipractersts
illustreeti ady these eXiinepies Me., mosorbiion@itenibl tdreprivkigad nistaidielegtive chelating

functi\%/‘é%ﬁ cgﬁjt‘?‘et %Plgg[ éeYe g\s‘)er 40%8&9&‘? ug?e(ﬁt \g\/mﬁn 9\%%@ el of th%fmétl%%ls described

c¢e or i
herei prawided & ihey armarRaerriaid adpairfiYitylged éplﬁﬁmt)z ed. An
| T4 R §é]8$ti'v§ a@é‘drﬂlogré@;léﬁt dSustdMeRdig iy éﬁdag‘é}@ kit bf€htively removes

solubfi TR PR CORGRITEIPG AR BT APbIo AT o RSl eyt acorbs
otherichadtitLeb@tsni & rargamicrdompetnds sach ab {|dIoA)s. srdeasure of the effectiveness of a

mateﬁélhz}flrgﬁkggi .ﬂgletrﬁééﬁfr%eéd G ito‘iirac bft cP@Qn @klsb%té?ﬁmed by a
pLaoks el

I NCOr pora resin. ective

stralgati@wm me@ﬁua@eem ofrﬁ»y ra@caorwmrbéa apie ng pétppaarized amount of

adsofb@Ht Jﬂ\dém&{dlaﬂﬂz@kj bérﬂﬂlo‘%t I"or%xé?rhﬁlb ahé &ngﬂtlf&ﬁ)b( of Muble metal can be
sel ect e ads

f ti, .
ceter T § FETYARETFREY FOBTERT MR PSSR TPAR PP peoumiz=d
quanfRetive prord dHiaa 8.saBgiait}s vl obdonadrtmtatzixirae isalivetd sebme td aquilibrium

ata t%gﬁé?étﬁg 104} i@&ﬁgﬁt@nttvﬁﬂtpr&regﬁ LSHARES étt ek gg EEUY hﬁ‘%l to about

resins naving rmno cetate unctlona STOU

60°C gakoup(itQF itq @tloph140§:)9®(§he ﬂ'ﬁﬁ‘ﬂ'fcﬁ@f adserrtiny agend (‘PepPercenditions of
const@ﬁf@ﬂﬂmy or é’d‘l@tld?ﬂki‘ﬁﬁsluﬁhehﬁ&kéep tAaAdEbARhUf @.iip@déldn@@cﬂl@s\/by placing

the mﬁfﬁl’@ in; %VI%CEFE t%l exan‘g{ﬁ%mnéﬁ&t# solflg] %galam E{eated and

untredied 2883ct mmmbaedi Lﬁoe dortyymSyd:H emédgvyptividy iBdBxdoMto) 100 can be defined
by tal@gﬁ@@?%rce@gg e&%@o%ﬁe%&@%@(@veﬂgﬁm 35f o Ezg}geﬁtﬁelt&%c{uggus tobacco

rrain rom aqueous acco ex
extrapiy| lefggnt at 43°C (110°F). A soluble metal selective adsorption agent for use in the

present methods will preferably have an adsorptivity index greater than about 60. Soluble metal
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styrene-di vinyl benzene resin conprising

am nophosphoni ¢ functional groups (-NHCH2PC3). An
wezx@sph@7nf such a resin is Dowex(tm |PA-1, PCT/IB2008/001021

manuf act ured by the Dow Chem cal Conpany. One of skill

in the art will recognize that the above-identified

preferred characteristics of, a netal selective

adsor ption agent and the foregoi ng commrerci al product

selectﬁ)é%gpér?lfb 4Ents Mtl"ﬂgfﬁsro?&h\n‘(ﬁncﬂ&é% Jf’Qrtea{e\' b bt 96 are preferred, agents

sorbent materral possessing a
with "&ﬁ‘?ﬁloﬁ%hqub?ﬁ @'fgf%ﬁ%fr%%tﬂé’ﬂ wefegedi | | ustrated by these

esaml;m carl b@descmdaofycamndmttm carh be Ostpiiisddny sastiaighaibrward test.

ctive ch cti ona
ML LR SO
as op ag pi redelhetivei 0
metalaé?]ﬁré?PB{?@E J%H&ﬂfem ¥ tdo¥c@nekiset %Ce( byéfﬂlycnte%anfﬁﬁ 8lmetal selective

orption agent as use erein |s

adsorpliparagent deof Pwa}e AeRETRET %%M'M'Fyén‘ilﬁé‘tcé@eid?%dg‘” Siictalsetectve

adsorﬁﬁHﬂﬁ@gHrﬁ ab ef@hoa@uemasmt/@hamemamt @a@ﬁheamleltcﬁ akafpic abrapounds is
deterrgp'\a(im %tsgngﬁls ouﬁ%gcseg{é{%d gétp %FJ?( Jopat 12 00 e %nlt SAn émgunt fof ?%ncentrated

aqueafsftawtcventresid3oml) i coalzeted aith ar am@tmﬁoﬁ th@a@@t (dbl aba fasingrature that
is confufacﬁgb %ﬁo&e@?ﬁ& 6PsLRK lekifsch, LANaHBY 433@@% éBdﬂl?Gb B)Yabut 110°F to

. tforward neasurement of the redu
140 RSP ES AR RHa R RgSriag STRaEi2 0 AL esaP e ppRybies e
the ekfidebr pioanekafodimg e drheanisliutd BnsllowBoIto exmepd equititriem. The agent is

separg%ﬁ%?@tt ?a ct:olng [) tl% etdS a&uggus%oﬁgg%xt%mng ?neqs;ercff gécnﬁg"n'aﬂd fhe level of

rea concen agueous
alkalcmd@qnmunoits's n@a:adgtemmnm@@nmmemaaw% toheesrpe: The metal

selec@@t@c{éé( ?’é%ﬁfﬂédbt?{ w%%ﬁ?@éya{ggt 'eg‘ﬁ%?ﬁ R@de leSel f lcavw@fint B 35 mi of
u

concRrReR SELRELSPRAFD FEERS 51 ih BY S4B ALLECaal ¥ ELgvides, B hgpercent

reducHb0alkaB@st As abiduktratidi) @n bgdrod thiat rikd@es the levblafitadbd@ by 75%and the

level E)P aqlgl?c%lgssl?‘}/néz’? Thgg a%ggrﬂiru tée?&tl\ﬁglqmex(of JrS gA cg&qﬁﬁm sﬁalectlve adsorption

or agitation
agentsqpmm@g démnihe ueadecdisporibed ha@srma@@madmwns%ﬁé%wmWﬁ@b@ﬁatséthan 15

and nife P e?é?éw%égt@rtﬁﬁﬁ %du@JZO {erb Ayr¥died th&ﬂ%(ﬁ% @b%@’orpb &B)&‘ As set forth
The concenpfrati on of ﬁ‘? sol.ubl e

in

below ey FPRIEBR B TR (6 SesRBAY St h . do il Boeq fetors

will badsddrgtbod thiaythe mteXfaﬁ/orameO:otldltud@(}haiame taempuhdiblievétt thyy processing of

tobac%@i%w&t;f&ethgy %thl@]g grnoﬁn l??s JRUR! bd ﬁ"leﬁlﬂﬁglyfcfe@énﬂmed in
con t rat e aqueo s tobacco extract

applyig regjleatis dgscripgherein1 00F) . A sol ubl e netal sel ect i ve

a%?arﬂa%&nslgqﬁ@hefa%elé&@ édbofdtﬁan RE& S BAY haxmtdmlsdsmﬂuknty index of
er S or VI
avoub G5Bt g e e Bl rbplt i3t an oy gDl the meta

seleciivd adsadstion ptyéntirbay mavdia:@s ad$orgtivita irelex ohalpoui 6 r géterramd a Cd
Selecg\”gfr%'eg(%gab&?%}&sgrgg i ndi ces of about 75 or greater

el ectivity can be described by an
" Helegcarencocth bis dercupnt Adrethyd af selpdivelnreBeviRg gretals, such as

cadndi@s, tnack@igltﬂgttcﬁryt ditie, Rohehagldowe eﬁﬁic%@f&dibaﬁed ainfﬁpnéés @Jn;tactlng the
ca

aqueR et o1 AUt NG Loy I8 AP 1 U DETHRR paP et can be
a mat@pabus crn&lmkléldusetsleireictgl polymgr testrm@eeferaedm@qbpm ra$1ns are those
that h%(/g ?@Eran%ﬁ%a%ts 5#@Mﬁr§) qttﬂg%ij cﬁ&llhﬁé\c{m b§w@IeH §f3(eu lSuc:h a polymer

ect1ve adsorption agent
prefeeebm@rr@rw chaleinafinasiena grups.sych ?ﬁd@woé'a??t'ééc'é équH%dn a preferred
for a netal selective adsorption agent as follows: The
| evel of cadm um and the | evel of alkaloid conpounds
i's
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determined in a sanple of concentrated aqueous tobacco
extract. An anpunt of concentrated agueous tobacco

wezimsaei(B85 mM) is contacted with an anount of P€TE82008/001021
agent (1lg)atatenperature that is conpatible with the
processi ng of such extract, e.g., about 430C to about
GOOC (about 11Q0F to 140F), leth constant agitation

(i.e., stirring or gentle shaki ng whi ch does not
exan%p'lg SrAtHREnE B! n?eqthdd%ﬁlphgeas c%ﬁttaﬁlﬁ'@tth&équg&%@*ﬁgctm iminodiacetic
mxture is allo to come to equilibrium The

acid fypefjonaljzgd §QE?§P:§’§V€I¥"°FF% "$@ concentrated aqueous
t O'D&Qéletn@dﬁrrﬂsl of swﬂ&etdwylb%\ﬂﬁé copblywadssitinavingtimihb@adetatetunctional

chela?L%gll {ga c @?8*}5\%’? ca ons%gn Qeg agetdrgyfﬁlﬁjnterlong,lqﬁe jonic strength of

a ueous tobaCcCO eX
the egeMcandvthe pHi qfdl@ex liquid epdifeict eHlLI@ySQ'MVIb’efptkégﬁ &ge be increased in the

presdRELERLrAB. Th rthé PH8sdre¥ et ch@cfnd@ FHEIHYM dah b§5erﬂ$ve9fwnh a Iesser degree of
concent rat ed %JGOUS t obacco extract @H% of agen

specifigity paig ofhey iopg car) defemoyed Wity highss refaive aHinity- educt ion in

al A(s&ir@thés exafiple thel relativat affality Oﬂ’s,ucrapblﬁ@améSIrtslTatHg‘zéwhuﬂSg)d” can be
oo B S GRS MR, 1 Y pleollo 2 RE e o
arourc b rang whaigdios ipoip eﬁ?regmftheaagemtﬁuew@aqf t5 ordaéer(syml es in a solution of
1.5 Wisiestrbggh)herei n has a cadm um sel ectivity index of

gr at e than 15 and abl reater than a
b Bighaua £t man b el o2oR oyl Bimore cbpestle Saiiple meta
ions bpadjbstlbg revwgH viahe abacaosxttatt] pniscreading srfdeaensieg thedonic strength or

s SRS, o NSRRI %6 B
econgmicgivt 3soheart of atcomplsteRirprEsinBImetiid; by aTRagise decrrgpasging ieps (ie.,

concbRRAEH, Qilil@cPéh I'dfbvdl ef nitrd1ss, Bﬁ&ﬂﬂél‘l@) k&8s Bimaxiimid $¥kctivity in accordance
S S et erm.ne

win GG SRR By LA QU et e B i ap pgractcan
be adjpsiatl Lyetancentiatiomcbs ailpionoof thgenibacomyexitaste BurlBer, processing steps
accoﬁngﬁs‘i’\fr@tthé’ }e'iﬁ’ovél ﬁén-ﬁ'retegm(?% ééﬁ A mgét%ﬂn%g/ bgggﬁ@rm@g before and/or
ctivity I ndex o or greater: I exa
aftertarﬁéepr@nmﬂse@|ceatﬁwé thei@diept Wilna BgEIePoTREs PRWDR! @rmzasmg chelating
functRdaiigipsvi ty i ndex of about 75 or greater and a Cd
ect ty ind of out 20 qr, grea

eon R o P Ayars RoahEBiBiegiray be sciusted o bolow
abousgil @il axa@myplerte alpauit pig Sroeglzedus pH 4 pobr tasorsaaing theyexinaat Wigh a chelating
resmm?ﬁéﬂ-rl ¥an MJJS%% aEélR%éé&]C éq}égg‘tﬁm? ) ggéﬁﬁtlueﬁg tsf?cg%co? QIeak acids

onpri ses contactin € aqueous ex W t
and @é?%@"[’q WGQ%WB er at vepilow P ugle p$ gleout pH 2 the resin can

fail toafisOh @l ieHs. Tgediors; @ dvamnmﬁ@mag QitSa €] feBik @preferably above

t bi.ndi n 0 r Pre ed macr 0 :
the pRE&fthe SIS Sty el S0, AR i FE s et e aqueous
tobaca@xtrdnder paste aijusssl th Ay aboutaHSWok &xampd ’rataéoutSbIchrabout pH12
pnorRP&dﬁ'E%ﬁngPﬁm@fe%&%b{h Qeﬂ@édné%su?he' ating functl Onal

groups, such as I m nodiacetic acid groups.
prlBPB clabawiiome te BethofanAPPRGHS CP'ﬁée ﬁ%@?ﬁ?& f?f é’ﬁ’ﬁ‘iaf’“s'@§he tobacco

extraemtra@rtelaﬂgg tdam g W BldBe SofafAS timbé th e dxtﬂadﬁl@djué’@ﬂ&d» Micrease the
funcglonallze shyJene di vin

selechc e pRT PGSR ERR S sPy PR L SRty

resin having imnodi acetate functional chel ating

groups f O'ESeB@Ne'FFe‘M&EI SHnraleSm & b%‘t%b @B Rfa@f fected

b count eri ons, lonlc str eng e extract, and
t h*bvpm%f"tr@ﬁ@ nemavﬁdd‘r%ﬂota%p extrgpifby ¢ cgetaé@@wf Howevsy, this requires

a sepifde f@NoRotdISHE A Gitbdanhequipment operation and maintenance costs. A
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presence of nitrate. In the presence of chloride ions
Hg2+ can be renoved with a | esser degree of

wa@p@siopisci ty and ot her ions can be renpoved w tPCTIRpaER001021
relative affinity. As another exanple, the relative
affinity of such polynmer resins for Hg2+ versus Cd2+
can be greater at about pH % while the rel ative
affinity for Cd2+ can be |ncreased at hi gher pH (such

metho%sof %Eslg&r\]/gl%?ééu%%ﬁg %dam%f & rhtfe frﬁﬂ L aﬁ%&[o%@ @Hbgc&f e;&rQ@( c:ompnsmg

ar eat er SucC t1on
contaqtmg thei ofiieet with @ng'ltrH‘)B sefefiiye adﬁ@pwue@% C@aat ‘Pea@teff?rﬁgﬁd without

crystahi%atﬁﬂl G thfe%etﬁcﬁi' @bk Méfdn@lg@b!é’darélély Srﬂ@@dnﬁbnﬁ‘ahswm)theselectlve
rema mlet ﬁ'&‘lr ggéﬁo% tg? USt tg%g tc@ﬁ(éco %%Rragt S rrei grpercgoterrt%% df nitrate

selectp/egmledsrpmmefgeoer&brajse iINCoCESeiNg BoUEDUS mh)ebpmdrm)\ave&ﬁ@h identified.
a?"ré{‘éﬁ'&:e Hfirﬁ%en?é‘eé’ﬁse %GQ&gM fl 5%% F%F&GQ Mnfld YtyRfe-BivRGr benzene
of a conple

rocessin arrangi ng the
copolyyneres ey lieidnybbrnzene 38 a gl 9'?1’6%%?"9%& aéfpsmdpqe[ﬁra unctlonallzed by a

strond SéHécha v@afaklb'aEé fbRE. Aaps}dfetfrb@ nitrbié%)ele‘ém/eaéﬁsbr@tldsmagelﬂit @ comprise
ty in accordance w 18, 8 aﬁ'rro&ds renoval of
tert'”%@f %ﬁt%faa%ma Qrﬁgﬂ?g‘awﬁé?m%%‘é{ﬁbf &"OPREY i ¢ strength
ofPrefarrekéxaaptes oA rdsin MJngﬂ@erFQm@ g aitiagarsedgctive adsorption
agentdiHIH&é BBw&fm tl\h]ﬁﬁﬁlgm%gAeZ(tdo%%(m et ApeanQ\ﬁ‘ﬁéJD'églexTM M43

acconp he rénova non- met al ?Eé
anugaggiiecay the P%P@@mwa'ﬁoa@rﬁ@rﬁf%}dmn‘b@dé*laés émpw §1, FPAS3
and FPADOEP € eRdUld B¢ RGteE @3t ARbiengldcive debrplicih agéritha@ not limited to the

exemgl?fgaong(a)trero Saﬂ%%%grgé eo)(z relgsclaf |h ?l %%Ie?tﬁ/ féﬂ%‘é é)lngﬁ]%lgent can be
deterinimed by examinatias bEbesemyehplaayditiads Qgijacme @@pmﬂp@wﬁts ﬁprthermore a
nitrate sgleﬁtw@)&%%k)ﬁoet i &yeRP&H bd Haﬁu@étu%ﬁf&éhpﬁé‘héfé%ﬁdrég thbpva from the

actin extract wth a ¢ ating resin

foregeia elenRlEy. 58 68 26 heREEThSdRT BFOTRIPN BALPYCEYIY &ﬂﬁ‘éﬁe selective
adsorpiéd &gbinflg strong orweak aci ds and bases and buf fering

C ounds. . Howev [ o it TM

z%n@ﬁ%é"?‘i glitr%l(% ég'ﬁgtf a?gc%rgt?qbryaﬁgg {é‘#’ph er g | g\rag :Amberllte
FPASIhevhizhl abonprisgs & omrceretiontgtas stiveae- dh@vlabﬁinﬁ@“er esinnwithsa weak base
functlgﬁﬁféﬁa‘g\ﬁg% @?gig ggﬁﬁgf’%?ﬁg{ (I)Efl %Y@ma‘é'bdik@e@?@bﬁéﬂoﬂﬂ) .32 g/cm anda
particist dqnRy oéata@geéwé?ahc%ﬁa(ﬁ?lam%efﬁa% B“QV%%F?JS fragyoy gfbout.70,
with MBIt ¢THbayt Of‘30 rané  aaftitle voio fradtion bf iidu0.86. Thb particle specific
pore *?ogllén%éz o S:l'JIChoG[\ res% c%ﬁ ?et%ﬂl A %lﬁ%}f M 5@?% 'I*Me%gruéie EE@is Féfé?&bly such

an eI a n appar a us
that theaPauier wemaﬁgemeﬁbqaamhﬁmba@ttq FHgnmpdile B at%’@@eréb‘(?rﬁ%‘i"amemr can be

abouVh b el atlng resin two or nore separate times with

the extract adjusted to jncrease S tive
oTA BR5TTEH AlvBIESelrE e s TR A B I ORI (R Aiberte™
FPASZ @high corgprises an acriel-didiyl venzBeepsiatith afweaak basd Binftiopatity can have a

solid g%ﬁ?#§ bbPRHS rﬁg(ggnﬁ‘lﬁgel:xr%?hpé@ap%ﬁ ﬂ/&ﬁﬁaﬁbﬁarﬁ&é@%‘%ﬁb of about

acco rac

0.97 ghind. Puesiys resin C%D @'éfsﬁbb(thév%@ éﬁ‘!id actip atabeyai thip. #iba blilk void fraction
of ab@&ttoeﬂ%@ta p%ﬁiélemﬁkcﬁmﬁff abduR0. 16”ﬂhé’@drﬂ‘8]@§lﬁ6nﬁ@p@'@%l§me ofsucha

hod of selectiyv g#‘
iR REE o bR Eou P dETioe OBl LHL P Eh e Sauer
averddeadignéteinein bai dboue0. 49 nraitlesiad parhbarevardge diatrieten cagkabout 0.45
can be perforned w thout
mm.
A preferred nitrate selective adsorption agent, exemplified by Rohm and Haas Amberlite ™

FPAY0CI, which comprises styrene-divinyl benzene resin macroreticulated resin with a strong base



10

15

20

25

30

35

crystallization. Further the nethod can be perforned
separately or in conbination with the selective

wo eowwi47Df one or nore other constituents of PCOER2068/001021
extract. Preferred properties of nitrate selective
adsorption agents for use in processing agueous
tobacco extracts have been identified. Preferred
ni trate sel ective adsorpti -4 "agents incl ude ani oni c

quatergg ragrﬂ‘rion I V%uﬂgdolnglﬁ?ga%r\%vg 3%8!1&’ @EI’[}P&C aa&ft}f I2'6%17 avi B&ﬂ( density of

er ab
about PG erdingnand ezmumdq\sgy pfmgub%qag/em SRbgceHase Hfﬁfeé%RW have a

void fr’g‘ctm'nle b6 R d.4Y, Mtﬁfa%uﬁﬁ}o?ocﬁédﬁ@n afauPd 29 An@EPakiceaRId fraction of
npri se tertl ar uat er nar am ne or L&?ter r“?rugosecm

about § Brip AheRAHEIR SRS AT Bimssof spp'ta Eeinéan 8L

The pﬁrﬂab BizB B\HréTgraply ebie theidheSayterdverpge diametencan be @out 0.42 mm while
ect ive | ude Dowex(t

the n er ?%er?ﬂet%qﬁ%%aé%gsggﬁr& (%é nr?ﬁ‘l\/ar at hon EX\SB m

m@@wm«(trm seluctiveragrerriion @een. epmpliied O@Hé Mﬁ?thon WBA-2,

compngé"s %%ﬁﬁédg%lrkﬁ%zgﬁ@f@sﬁnﬁadﬁé&um%m ek b Weak PARlertiary amine
an

OB T (o QU T OF BB AR R R 2Py Preg e and

parnclexielmﬂy bf dbedt (&t e lSsich Bresfreran @cfgraidpeaviei sesiddifactipn of about 0.63,
with a% 81& Factfo b%%ﬂo\{ufo ?%g%r P GRS aBEUtAQEE T RRfble specific

am na exenpl ary |trate sel ective

pore vaumqﬁwqbw ra@reeﬁ@refﬁtﬁbtywé@ﬁwt@ 73gHjot Mg @1l (s Rigferably such

that tr@%@fe%\& cAfiHPRkterGan b8 BhdRD.BB &Mt WhiRdhCUITYer Sienghe diameter can be

features at vary fromthe foregoing exanples, so
about, cﬁ?d“‘ﬁs the agent has the adsorption and selectivity

oR\ mrefeired attratessdiextivé adsamplivorquentgxergeliied bA Domvek Br Margthon™ A,
c:omp{;%ﬁ1 ra‘%tﬁgﬁﬁaﬁlﬁ% Rnﬁ e%?%@én??ﬂ beréﬂﬁlg{ed SN W bstr8%h e quaternary

aminafitestoraiy ce0 haveaFalt wresﬁéofoﬁbwtnw I S < RIS OGDEH S o’
and aPBAkIcRassy f)f—db@b’d 0B /brhY SUdR a Redirecad prddrilsly Bvesi vl fiaibtion of about

0.48, gﬁlaahulé é{?lg frg?tlgn (%ﬂl%qu? H I:%%‘arq(i anIUXIB v%c}%g?[%h@%%%t ﬁé& n’-%,'e particle

specificegara volamepif sfigr alybgin hav prefergtoy de fab@tﬁtoi Bnero¥9- abegiparticle size is
preferg\bl}guc WhithhePs dé&#:% rSverd i gr'h@tQF dRAbe@bo@ Bt while BOAuAber average

e Vol action about 0.56. The particle
d'am%‘ﬁfé‘@PPP@b%ro@Wune of such a resin can preferably be

aoYtefekreliSnikt8/ Blechee apsuiition| &yedi, zexemplifed etfye Dalvky™sMé which
compﬁmﬁn}ngr?e( gHﬂgr zae\rllg rn%%emgcrg'n? &ﬁfgt & ?e@m%thgep@é% &\sé gunfgonallty of

er aver age
greatenthan/eboutef Eraqditerean havea ss)écl! @Qﬂsnw‘ ab@ééﬁ@@{% %@MGHSIW of about

0.43 gﬁﬁmlnh G p%qlc@/deﬁgltynf%ﬁgut"da@lsg/&ﬂb eSudhtaekgmcaﬁ'B%é’rab!y have a void

roses an Vi nty en q
actiuoalabBHL e B API Aot TR oY SPaer i gloR of about
0.46. ah@);tartﬂcle]@egﬂ@p@e valubie ok satrsietiy cafi pelioskily Be 8®uhdFABM*/g. The

partlcfl esslﬁenls arlfletr tﬁ)ﬁucﬁjﬁ ?%ltl%% aqjter%QQr%[r‘; dgllp%gt /cme ?b%ggg 8? mm while the

erab ave a vo rac Ion O
numbera@ragﬂctlam@emhlbew@pdq‘?ﬁamm on of about 0.35 and a

pq:rréi’e&b@/ Vbt fdagié %Gs&t)tlcﬁb%gntsoh% a-léli]Bst@lﬂfat 'cﬁéa%lty for nitrate

ge0|f pore vol une, of such 37
adsor) Wutfor@xarep'e (Pafig9 gfﬁ%efﬁanﬁbewé) %‘i 'E'@O‘u %re%f%i’ye?f FS/‘ %(u% put 0.
mmol Mdte gréferabirgteRiter he@BOE OCiSanRbI@F 0.2 mnivenitdie per ddard 8dsumbent in an

extra%avmg arE) up bj gh’? r(I aVS r‘laqgmg]/n%rﬁttrg{e g)@aclb&aagrguctapgblé %f coming to
equilibrium in contact with tobacco extract in less than about 6 hours, more preferably less than

about 4 hours, and most preferably in about 2 hours or less.
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mm A preferred nitrate sel ective adsorption agent,

exenplified by Rohm and Haas Anberlite(tn) FPA90CI,
wokiosiomonpri ses styrene-divinyl benzene resi nPCT/IB2008/001021

macroreticulated resin with a strong basequaternary

amoni um functionality can have a solid density of

about 1.26 g/cnB, a bul k d% sity of about 0.46 g/cn8S,

and a particle density of agout 0.60 g/cnB. Such a

%gl%tecs%{l]%ce ! e q%r ﬁ)%l)( a f o% n)(é%f é% %n %H tﬁé{ € %ctﬁ’l@@ Wmoves nitrate

VOl rac 1 on
compqmds ifiotmea tp@a@mf%re@tl anl sMoxppitralg. ceslpourrwé tﬁérﬁr?"t‘tﬂeex"e“t than it

remov%@ %’Eh'ef' b&ngdb%gs Mgy 'é%m% aSMf?é’te 8clE&vk Bdsonttion g badTerablb @xtracts
article si referabl%gsuch

et g Sl SHER P b 9UPLEBaTF PRt ASUEOS: oS, rract
Exemwbtylcembbumdl nphiest whith salgetivily ianetaeco edractisen bbmeaswedde alkaloids,

e sel ective adsorption agent,
reducm% %EgBIEEIQBQHJn%( Mar at hon WBA- 2, conpri ses

s Ayme@nere of e ﬁmctlm@w@nﬁé@ﬁ At rﬁ@@Y‘N@th%m%PWOP%@P?PCO extract

can bNét%n%g‘ﬂ%@K s{?iﬁ@ﬂfo‘i'ﬁérﬂ hREYurambemer the Redubonalr hitrite @&ﬁp&l@ﬂ@usmg a
[ ensi

standgi G SIOU O geEip SRR AP BSTARGT ( Brer b e Griraton

of nlt@kec RBmp&unes amdr@tsemc@apmqodefcen dlel getbmnvredainveishmple of untreated

concenfAEh b { 1B exfaddsi edbg Héé(ql)é%tgtnfer pﬁ‘&&eﬁ@n‘% @fsample (35
digl)s iR pdidyled

artic racti on_ of
mi) oﬁumcwﬁtqdcqxga@p%@ﬁfais@awae & dppitiRS ABPU RO A, r'%e'?qwe&’é?] come to

equilibHuR{ ﬁ%@@ﬁﬂer&@re&ﬁ&kﬂcoﬂs&gn@iﬁ/ﬂﬁa prddeesipgstitdiiceo Sitraet, $ueh as about
57¢ i Seaib i QB b b b T T e Sl e Bl By matera

undertrendittmstof @nS@nhetiming opagitten sdficient to xeep Besdsottiontin suspension such
as by%ﬁa%ﬁ’w@%é %@r n?t%i'&%ds@r’é@%étéda@?u Dal Qﬂ‘%ﬁﬁ{anatebThe concentration of

onprises a styrene- di vi'nyl

total e POTHRAUNY & CPEATER &2t Teaiss ﬁ“%‘ﬂtf?aé?dﬁxf"%ﬂg% adgprptty index on a
scale @H@foellbﬁ @érybe’?dlﬁflﬂ@d t)yutanhg DB pkickitaGast thtalnirate &@ohdotinds removed from

35 mlﬁ?%q?caa/t@%? aqgﬁca,ls tot aaclg:? )ét[agpb tpf a9entg?%b&¥ 1 0‘3?)9 %qﬁ’ﬁ'gte selective

adsotierdyenSactsedn thegirgseobmetheds wit g@fqyatfhah@e@n\a@;s@ptmty index at least
about Lza&t%%ﬂd gfefégﬂybregt#ﬁvan%&h 2, I?Hle |ﬁ|tr‘éfé' éélléccﬁ\ﬂscédsel'ﬁ)tl&'f agent may

article void fraction of
nave FrefrAdspiDi AV g of Feoub 3 NTBe GRECHE SSBRteR el s 2oty
indicd¥ o heaePtian BBow@Bvute Mord hreferddyandidyenisarithiidies Sf greatesthan about
suc the Sauter average di aneter can
44 OrE?é °£\8r83{%r %re n‘ﬁwﬁﬂ {eg the nunber average di aneter can
beA setrativity 1088 farnitraik setestiveragedts st padefingd Leieg ¢ procedure as follows.
The I@\%?&rt&él'nﬁ%t@&%unmé bV or amélm%hms idMistermifidGia sample

rises styrene-divinyl benzene re
of conpaE PRGNS BEECP XA AN AT Ay SR Rk AP BIRRRGopyXact (35
mi) is@bntgEtedivied art :hmumﬂnm agenb geay/d terhperaiterthiitdsaesuallysodintdined during

the p@ci%%nt&%é%h extr }t[ fc;lr e}( T?I/ Cemg%tﬁ etélbgut?lqBﬁﬂgtvythgg%é#m'a‘éltatlon The

'a” par 1% densi
mixtugg is ailoweSlie horae toeeyunb@ta?n Blequéﬁfa%$%Darﬁéﬁ?ﬁéff‘?i” {hsicgncentrated aqueous

tobac,fc[)aé;&é&nam tr%bl@%l & -firate WbhBoumdb Wnl tN@'Iéﬂ/ef bRgkal6i8 Pdhpounds is
about 0. E)rartlcevmdfrac

detenm@dﬁgﬁnmhé 095%‘ Pief agiuraus RPERRSTRCS R befEpRgpsRgiifon in e
level Bf &frifzaddamdeanédie divided Bipthe mBrcgnt rddietigrain blkalo@ls s Ag en illgstration, an
agengtggggcg%?' ﬁnegc%ﬁ{;‘ﬁﬁ r{?\ﬁ&q d n%ra§%l§/t4%5/o AVEHEES I ARBH BF al6flds by 4.1%

has a nitrate selectivity index of greater than 10 A nitrate selective adsorption agent according to
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nunber average di aneter can be about 0.46 nm

Preferably, nitrate selective adsorption agents have a
waadesemri al capacity for nitrate adsorption, POF/I1B2008/001021

exanpl e | oadi ng greater than about 0.35 mmol,

preferably greater than about 0.37 mmol, nore

preferably greater than abgut 0.38 mmol or 0.42 mol

nitrate per gram adsorbent i'n an extract having about

the usgggh%?elg bor erabl?ﬂh&sza ARRL éma%tw ihdeAloPatfedst @Qtan@\%peféélﬁy greater than

aboutt%ma@duefésabfya%@at?rﬁh%%@ut %#déggﬁbpe@%g‘gu ?@ea%%ﬂt 45 or greater.

p ﬂ@@eﬁﬁe@@bb{slﬁ as ﬁltrb{é%@leamléﬂs&pmlﬂgént m%an@é hitrate adsorptivity index

of ot Bt gBpi, 1o P i el ied ok R APt panpori nivte
selectivkfadsdrpticel agenemawies/e i ritrae edsomiipiblindix of ablgast abolid€@od a nitrate
selec@ﬁ @ﬁ%{ ofa@%gslra%'g&vﬁs nitrate conpounds to a greater

than 1t renoves ot her conpounds. For exanple, a
nitrate selective adsorption agent preferably extracts

Prefdifieti nitiifd s Of SorfHcBiad & &el@éﬂ'v@ @b’sdr;limﬂ a@élh‘EWlth @:b@c&lﬂ;i‘rﬁted tobacco extract

cqopponent s ent agco

ETBR S oBisD G uETwin FRRREERuST MRE by passing the extract
throudhodedyoeo resict ead$ cardaindssn pwassel edchaasa tallrlldalp@hcqumn orin a plurality of
vessegs ?é&‘ﬂe@l@d Sngfﬁ;-f'raﬁlvel EYele) tﬁ@llé&@t‘ SrARSRRAR - befigNBRRM 8. Ofn b NReferred

ectlveness an agent at renoving nitrate fro
arranggiRsbuat teabtam@oc@stw%&?nr@éwdbv ettt o g & any "tme with an
approiﬁﬂa@él;@étiufaptﬁmaﬂ oNGRsbHseERgtofidine fdreedepdiation, dor exbmple by hot water,

steamﬁ{géﬂr ?n? g’%%@ Fgasmqur & Eaé%ge{g\gon %tsg gﬁg@ﬂ@yg Beé)ctf an ||m|nod|acet|c
acid fumwonwn@bstyram -figinylbézené tasiie a byl geluzng cmnﬁéﬁed in parallel for a
period UFRGAHT Q&s%%nhﬁlyqsa@c& RS Hodr? ofmeBBhE intthe BRid@atRS contacting

concentr at ed agueous t obacco extract us
period BedlpLIeAY ERHAITY R oW BF SLBaRMEC %i‘dsdﬁﬁ}g’%é%%’%d i psigpeadsin
the c@mﬁﬁemowataed feruse acthe nsdticdiisaiesdrived hgreln @eybe tigjusttd to control the

contaatqime acco ngq/ rptehblnd?nik Ae%@ dPlte?er%bcl))wa f{(})gl %{%H‘é Lét%{:&df&h to the rate

consi sten rocessin
constarfit of bbé’@g dordive agent andsihe Noigd yolime 9of thedwedt g @Btﬁﬁpr @@estely one void

volun{eaQ Bé‘stse& Jr%httﬁe a&wm %Q&&}u.valem fohke @E@&ﬁl@féﬂt of 3 g

dsor bent under conditi
ST 1 QoS UaE G BP0t RRSEP PHEH ) 0t tnsyPrsinl
difficultrio ﬁerﬁme its: contastirgtstepcbylpps g gtbe exdgratiteroegtt a @bmreniddsorption agents.

oreagr‘?ﬁgl Pﬂg‘ﬁﬁ %cﬁ{eg 91103 b@l(tré?;ﬂn% c{)f%"ﬁ‘\ a(ﬁ)sl»oﬁ;ti%n a% can produce

nitrate conp oun IS CO
a pregsyre ﬂnoeéhaé@vqwae'mtw@amw"mtor éﬁwlts vxr?hamedmﬁhr Qnghe adsorption

ageni tﬂéille XThas, |ta<t>a$1Qﬂ3| &fv@{‘nta%bdu@ t&-?@ zf an aksnsteb |aﬂﬁﬁ|gd$ryerit ﬁhkthél lontac‘ung
nta 0 nitrate

stop. AFTEVeD bGP LU E OB RER  di RO i opertes of

selectife sagemptioredgeABGt ¢anliboBsible fo ulilizer agreatseagiiani of the adsorption capacity

of an %ggrﬁrbwj%?& %grg%‘reg et (ﬁ'&ﬁ%s 'dEan‘Bsd BLigeent methods wil |

ave an a ty Index at |east about
12'\0©<Pfdm6|yaﬁﬁluq9uéft@f?aé’§1’ \EX ?féaﬁaérbq Reffededuithoane qhgore selective

adson@;'h&l{ é’éeﬂtsﬁ@brﬁéﬁr'n‘\tﬁe pelebroddse Bteaglﬂ %lcﬁgﬁrd&ﬁé/rﬂ a@etﬁt{s‘) sraléntacted in
sor % té %ﬁgex oq abg‘;}zﬁd F ﬁel§ Y e, agent

a vesatl SO b P JgR N Coou P st iion 1y PGP EESTRr g ample.

and eixtradt cabbaitonBbicariea negsel emdeﬁlege«:teoﬂto stimidg agagitaorvduilzient to keep the

agen gbgt)é:n e?[lt p%f%l%ﬁ)&r %?)q;b[ Ty tsto cAééJQéf ? go "A\ggﬁ@%ﬁ& extfatt can be

sepa@@detbenee@er@gawgp@@ﬁnaje "@équrﬁé'élh @as |ﬂhrgt'%n Prr drcaniinodhe gxtract after
allowingtheé®X¥ent to settle. Settling of the agent can be accelerated by centrifugation.
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The |l evel of total nitrate conmpounds and the |evel of

al kal oi d conpounds is determned in a sanple of
w@omsemirat ed aqueous tobacco extract. An anpouPCT/T82008/001021

concentrat ed aqueous tobacco extract (35 m) is

contacted with an amount of the agent (3 g) at a

tenperature that is usuall Y ({THI ntai ned during the

proceSS| ng of such extract, tor exanple, about 43C

%F[grlﬁtatn;e?;p QEduntdM chhe&%ﬂ%ﬁ%é?rﬁen@géﬁ (5 [t iN 1A cBhXLtAE StebS In such

t'0 cone to equil umTeaentlssearaed
an afangRMeRe 2gURREE mhaa@%wt@aumgel@%%éew@w agent afﬁﬁHmE’H%ed from

oppo&ﬁy@dm@fs oh4 Vdsakie F@.cm@ﬁwéﬁ@quawk bR cd @M@bt calﬁ b@hkcaiuemo an upper

port el Bl e B r A PO T esoph PR SRR Ehopsin a lower
porticnteétheswedel afch éialt theiflow aate ottberpernhachidves pig fleke thraygh titeeextract and
is col@@lreg ﬁQrﬁw a[ &%@5 hé’f&p of‘ﬁq@llgé'%te@ng %xtrﬁls@&le’c{eh WSk AL/ r%Qvthé‘Bbttom of

UCGS e concentration nitrate |¥ 2%
the vetel. Nﬁ@m%’ﬁlye?ﬁqea‘eﬁ tgPASP ¥racheasy hféntﬁx,duaedf%\mgerao fon of a vessel

whlleﬂa{ §dl&ih€e §@o€‘;ﬁ'tbh \égémddaﬁ %@Xntﬂfdug@dela:a‘hruﬂpbﬁpbrﬂ&\ offshe vessel and the
selecti.ve a {
upflow gza 8¥ ﬁg ragp%ou&rt%t}ag?oa%ﬁ?eﬁcan Sintaindd &G crhdtM}Qhe %I&?ve adsorption

R AR R T R T
agent padess dofvnerardlydbrotighathe extmblsogh@faeqeram'}begao&f&teéirfmﬂﬁbmboﬂom portion

of th@\%‘%%‘él while Qgﬁra%‘ iQ E&fe@{ea%% tHé ﬁ)@tp%ﬁloh hemedboud, 12 and
preferab | east, about 45 or

y rea
Ay ST B GBYAAEEo R e Hblee MER S 916 SRSV PrHPiRg et ino @
contefdiﬁlyg V€ sa thatl foabBanasks A tantadiiyg slegd @k a afetladd toeasbve TSNAs from
aqueg%sqg?a%o e%%%t e%dr%llwet cFo%ac{ eét%p <%f a\{’éeglb{osoJ etP gegré(ov\g/fénea 'solcr)]rg ﬁ?r!h the extract
can @agsmultarmyuqugn@d At r'ﬁusech@,@ﬁmompmrydmsm@)@ltber @polumn or batch

procés@ aphusaB Ridthoa Br &W&tl\%lﬂb&lﬁ(ﬁ{g@néﬁb ahRd TS!NAsVln laR d@¥ecb toBhcco extract
| east about 12. Preferred nethods o ontacti.n

can GoRPE?4 3 V&P qtroBiastnadhe syt Wil 3 We@b%?&f‘éﬁﬁ%ﬁ EPUPRAGhoLand a TSNA

selecivd Zdaoiptidinayent] Uke istioaX the agénts ean Hizmpponinatdleeuivatent, . iea 1:1 ratio

of TS%% s%[e@ﬁde%g Rt%%g%ep squ&§é Q%enE n'-eor S%Jnﬁ é)ﬁ'é}ér?ébgc%mbmatlon of TSNA
S cont al

se!eqﬁw ¢Q$m¢fté*aﬂ0|ué@|n&ﬁ’@i selggtiveggentjsi mwa@pwwéeﬂy {id sddyrs, by dry weight, of

Dow %W&E@i dnB RBAMEhY ﬂbawﬁdﬁ@@r dorpbRbledgERB ﬁé\ﬁ@’ﬂreferred physical

fe refer red arr
cnarsas S L e o e T A B s 8%%@%%%@%@399“8 can
be cHdsam tomnbitieh &1 rajpfiveposipatities gndég) kmkticsuntiter agehtsc dhemai®s can also be
. fr ol
coaBp e 5 S ORRBARAD el o ot e
conceniratipoinessiient abis gRleaivB derBeves bYithat AgRtacet i ¢ aci d

f qﬂ@dn: EHE!IE: de a’éﬁﬁln@éébhg *@S'ﬂhlwn@&‘um%lmlrgﬁiy Gf doﬁta@tmg vessels, which
l nMms con [
can rsib enle i 8h ST G B BLGH PoF YO P BaTE B PO e fsucha

systend, itoa aho heoayantagddue temainacta nulither cfont-efesteiving veesaln dprirgximately
r of the extract

eaug h%@%?h&ggbé tsie%r’][)ng%tg#%?éi % E%rg S rﬁ%&et he col um.
FI ow rates for use in the nmethods described herein my
NsuiReicoBkR Gpbsrake Mrﬁ&hoﬁah@f seRBleaCbndtitUBRIsE 66Mcdhided Squeous
t he bi ndi ng kineti cs. [5’2 erabl%taflowratels set
according to the rate ciR8fRM3H binding for the
agwhen amdddsited tooisd almlumnreamefngelmemb&me e®otactiag step, the methods are

prefe?z?c@r ?@ﬂ ﬂﬁ&? &Jé’ rﬁggﬁ aﬁéf% y ﬁ\lapﬁ%s %eien%a 8’ fc;rl?ﬁé)b{gpostevﬁb\s described

ent e rate constan
abovrehtée to@@%p@@estr@t ?@raQqadVgntag%oyﬁlu epiceatrated i w%tapwa%wact with

the s8MEHREHsorbént @@entD.ews ik el sdibbrption afehf i fithé fdr@ 0P8 bE@EFesin beads
the contacting step by passing the extract through a

col um of adsorption agents.
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For exanple, gelation of the aqueous tobacco extract

in a colum of adsorption agent can produce a pressure
wale@g/opd@ar over whel ns system punps or results POT/IB2008/001021

channel i ng through the adsorption agent bed. Thus, it

can be advantageous to utilize an alternative

arrangenent in the cont acti_lilg_ step. Moreover, it has

been determ ned that as a consequence of the

and lﬁg %Qﬁtm:tlng Nebddl & RrRP& &% iurdg!i |tei§ ta'ls\‘)eadﬁgﬁtgééyu% Q6 maximize the

't can be possible to utillze rea
duratgs’apf FhSrﬁ” BRVvieR BerMélﬁPﬁ?ﬁ“b'P?aééﬁ%Hm“t WOWPV%@%%W% s{fudianeously
achie@ing #h<ak gb&E hashdBntdieovarsd Basatid l2rdknarbinsncédtamddobigby extract to

o ASSERE LR Pl Db T g Bl Bl ve
colurpy, §vie skortsningdhd wprlﬂathle:lh—semoeaeuoomﬁ d calg@nt {ehceage the duration of in-
servn@éjﬁgrﬁﬁ tofag rés'fh Eﬁ’ea\dec%ﬁﬁ{n SHAGH oldtedmd e pRaRIMs é&@éal@@(mth increasing

forma urlng contactln steg For exanp
PressypRHieP: m'f@ﬁt'%é? tf@aﬁw@e@awfa?c&eé'a bepd Bed,elwap C%htaE made.
s ujl@fidsEor dodtagting iguidg with adkgitlet resins arirhdrty Ieave rdiativs eiqensions of
aboui gl ? Iengﬁﬁnct anaelfesrp grggqgaier wfui )Eh%g%r ?tglsiﬂpgec}%toécg %él tlgg%rs?a%%e BSween the
inlet grechie @utel and dhecwidtteis thyy avenggeagipersion iatae aridpoend! ditrstiom sFlowing

concErttatdaPbbaito %&tréjﬁ QI%BE%H']SDMI”H& &@uﬁﬁ‘%latﬂgﬁl%ngﬂl} Jn@M\él&% ddhGresult in
agent to _settle, Set n

ent
arealgEgeLA‘er 8?%66’6?013%1%%%“9[}5‘%?9 fa‘ﬁheAPF HSP?R'an gj2 Sglumn. When applied
in thmmenhemuﬁs ¢Hig ef&rct amgderediiced Bywudhey aitdihmiz @ith dimehdiens of less than

abouf? l? e%% anéstére uch a a%gﬁ‘fthl Ad} %f&%glgg[}%ﬂb '8 tgﬂl’}’%olqéngth diameter. In

rac ectl v agent
practicat the gcrie @nd rr@rnb@mi@graﬂq Qg o«rrﬂébebﬁetamweeﬁs@n the rskﬂled practitioner

acco%r{ph@degwgc,{yobacco extract can be introduced to

on of a vessel while sel ect
S5PRToEh MAEING Ba A DR R RIS oreA P GtAjoe g ofthe column
can dIS.’WhEJle tpeotdraiprefsutehizovseaiversyibtouginte coltven f These pabmuroflates are

discs, &gfe?%mﬁ |{1 %g@%&\l&alv&b Hgldué)g}%xﬁﬁmtaf%at P gla Eerr ﬁ)CtFle I?r@qor éjiameter

roma vesse
of th%mlwa@tanri pedgried piita@ne pompigtholss tiraugh wfn@h W?W@Pwt Age plates

can BéQﬁé‘n%lof arN §Lﬁékﬁléwa‘tfeﬁi|ab’sucﬁ@§8&§§|ct QRARCDNREbASE, HdMd¥s such as
ower

sinls KB T 8ot e abEhe B By s ANy iputed ot or
passagEse IOnear oo meéh sdreensass also rdiséh eThepfldteswcaralveehadd intdigee in the

colurﬁlgH}‘?Qt hi 9 9)8 t‘h@gdeg@f‘thQ%oI%hQEraﬁmgeM‘éh‘?Jtﬂﬁﬁng the plates
sel ec |ve a sorption agent passes downward
fromﬁt?ﬁ’@&@l‘i’”ﬂﬁ@'@?&”ﬁ aﬁf’e%wf’ﬁat agent can be col | ect ed

f rwrfértehma db]?tat:ﬁﬂg sﬁéb’stdf 2} ncbfthddb @re\b@ﬁlﬁi&bd e dla&esﬁi(ah b8 placédbetween
rom-t

e R S SP G UORAORE. HAT o L b S Sereeprayias thoagents
For exdsie i ntiredalgreihrnay be made exhtsedtdomgrisies s elurality df iragrmixedselective
adso%ﬁﬂgbfntst ﬂ?th%%ﬁ%téul@% ﬁ&n%eﬂf)us@j H&E@ BQ%EQh b& ”Qé/c?to accomplish

rom agueous tobacco extract e cont act I Ng
seleciiyeemevalpf ﬁ@i%@' ¢fopditisvis qfré”ieaﬁquii%("?arcé?rﬁﬁf?ét extract
Cafh é}fbafeltt!’@ddb@t@@ Qﬂﬁé bhefhdbis d@drigddtherelem dofprigone or more selective

oo AT EaE A P BT S0 B e Rl S augeds BiRTin aselectve
agent Shdacting vweaqmmcagsmtlo bagtber vexsal acuelr@ang@mnqied s¥esgels or pairs of
vessélg QBn Bk BRMRGE th My élgle %ﬁé@@ﬁéﬁ ?}Bm@n IeL %ba%@cl: 8oy Brocessing

sorption agent ‘an ctive adsorption
app@é@jéﬁw@dap"ﬁ‘ﬂeto rpét'fP@’"@Q‘ a pleghodglengribed éHO\@é“%W!SﬁﬁQ%IS9'eCt'Ve agent
equivalent, i.e., a 1:1 ratio of TSNA sel ective agent
and net al sel ective agent. For exanple, a preferred
conbi nati on of TSNA
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sel ective agent and soluble netal selective agent is

an approximately 1.1 m xture, by dry weight, of Dow
wa@piaospere7 L493 and Rohm and Haas | RC- 748, or cpopB2atd/m1021

agents having preferred physical characteristics of

these resins. Alternatively, in an el aboration of the

nmet hod, the ratio of agents1 can be chosen to match the

relative capac:ltl es and/ or 'Rinetics of the agents. The

contacftlgit; g%ss\? gacg)aﬁ iec{ lp%a%%la\nllieagﬁ ch‘ !/é/ssglg %?‘eeiﬁ s'éRnc@Bag %qink%d in two

vesselsiee agsinbis ibeng ¢wemadanyuﬂgwmgﬁolwﬁ§w %Feﬁ?a'ﬂ ﬁa@uqh§he vesse'
gjhﬁ&tv'aﬁﬁjsyméﬁ%’éfgﬁld Rikvitdsahavagsdh. désbrllié'ﬂnmaéle‘iéll \bﬁn reference to

LG R T NI R ———

chang@ﬁ dai¢ e ReEEeshd equivanir anEeet ngitreut departing fioar tiel ssbpe dfwhat is
descriEy%c? Pr%rgle Yhe TS in aﬁé{lﬁér%%xa oe%aarr]e ?Jo@ﬁe@f‘or ﬂlqgtfﬂﬁbﬁgﬁ%‘ Principles

ntain a nu vVice vesse
descripgpiersin and shopldampybg canetruddesiimitios fhgimethage §§q;qi%/|ce§ gesgribed herein

in anyS¥ed!

exira

ona

ndby or
apparatus for renoval

regener ati ng node.

Modi fi ed col um
of sel ected constituents of
concentrat ed aqueous tobacco extract Wen it

desired to use a col um ExAMBLESTENt

IS
in the contacting

st ep, the nmet hods are preferably perfornmed using an
appar a .
R e R e

adfhafullageg) meleyialsoveceinsted foeddgrition of epngtitHerde of qppcaniyated tobacco
&Xxtract with the selective adsorbent agents.
isin the formof a bed of
beadsand the contacting vessel

adsor pti on agent

i's

When t he
resin
in the formof a

Cﬂhé’é‘FBenﬂéoMﬁos%&Q adv
duration of the inp-cery

‘céptWWF‘N%Wé@er, an obs

Hoageous t

tEardat o s

OTraes INaniee t he
AGP2 BR2ousl y

AabiverdTiridnese goal s

andonev_aof caoncont ¢ at

erSrablﬂem di

hane~n

scagem GEGthF be the

T ocorroid

Actyaled GaPPead bed. TH

‘UUGL;W
uPe'“? esults

U I Uljll aTJCI
ont
n a rapjd i ncrease

théeheelpr essur e dr op ao

r@msularhe C

oDavrsmn 4G$us

S NkcralEe e dur ati dd

PO neer

1{6 Ocl L.UI UTTTT.
Vi ce Egrl og of _a

r ESMrEebitad col um and t
I TAS

d’aﬂe‘er cone

URE HiystyE1066s

ifa'?/?‘ écaitic?séing gAnt'on' he us

'B goTressu
ual_desi an

P‘H'Hﬁbemtem IRA-400CL
a resin bead hed

C Bblunmanccﬁesnb&hmdieg) Col

udees for c

oR&HMbrylite I'dBL <8

m &gmﬂg %{UCHL esTThs C

nsi ons of about 5;:

i )Fnd
u?%ﬁot h :d

VR RbdrE™ XAD-7

aneter. or qreater

V\ma/remet ﬁé’BIl@sgrt h is und

dBeadood as

Pawex Qniinee "befhken

IIC I III et

ract

t
A e

Eﬁeéﬁbél%% 'oPEh%

| ameter, suc

¢ %lo‘é?ﬁtuégﬁ

comqggﬁ%?cqrﬁ )gdsor

purposes of the comparative measurements reported herein.

and—theouttet
di nensi on in an orthogonal

c ot Fencentraien ibascegxiiest (35t MY JGGH: c%% rPn%
adsorrbﬁhtaﬁété!rﬁﬂ WellecangWgu IBRKSIiIrES 163 Hoest 60I0Y140°EqtRter gentle agitation

eni f .
@ﬁgrﬁkﬁ{m&{n ag% glﬁlll\g 80%1&%{}? etotal TSNA, as
well garadicatnids, reelutiogisygarhisslulgé bmotonzaii, Be, $& Qdaed RApyvaggsietagmined.
ol b@ﬁtsmét_gﬁéls aorENA odm
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adsorbent material were allowed to equilibrate for 24
hours at 600C (1400F) under gentle agitation on a
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adsorption agent has a TSNA selectivity index of at
|l east 2. 2. A nethod according to claim11 further
weow0dEing the steps of concentrating the aquROL/EB2008/001021

tobacco extract before contacting the extract with a

TSNA sel ective adsorption agent. 3 . A nethod

according to clai m1lwhereismthe TSNA sel ective

adsor pti on agent has an average pore size of |ess than
CLAIMSO Angstroms and an internal surface area of from

about 300 nR/g to about 1100 n2/g. 4 . A nethod

according to claimlwherein the TSNA sel ective
T addprtpRd Giseiegivsty remaeving{obance prasific siioparisesTSAAS) frem an aqueous
tobacb@@&tacahxmﬂnsﬂ@% fi@dspfand a total porosity of about

ar eat er A net hod according to
clpal m%% Nt %&acfgﬁﬁr%c | ective adsorption agent is
a ceupding therexghctyiity adistlAmstbeiiiovidayrbtidrergeenehgobitha TaSselective
adsorbiidheREnd fhsh BIRA !seﬁé'btﬁﬁyaﬁ@exv&ftaheést particle size from

about 20- 50 nesh and crush strength of greater than
about 500 (g/bead). 6. A nmet hod according to claim1

2. whAenethod adverdliNA ceh emtnh\eeccmts@rn@&mmmg@@bn&b@u&a@gtﬁé\l&queous
tobac@tg?)glraeg Be\f+rg3érorlgtrgr<g(\ﬁj1 tl’?e ex%% t\)IYIt a r%% s¢ %%lge g&s&m%gﬁ agent.

aqueous tobacco extract conprising the steps of:

3. p ﬁ\%ﬁéd&c@r@m@%@@flﬂtﬁ \M@?@lﬁ@l@ TENAs8feLtive SO0 'a§k91t b average
extr %Ct Wi th sel ecti ve adsor t Ion ag

pore {3t B P d B SToRIoBG £ e SRS gI956 PURE A JemaPRS0R msto abou
1100 m3pal selectivity index of at |least 15. 8. A nethod
according to claim?7 further conprising the step of
concentrating the aqueous tobacco extract prior to
4. céreiled argordhe testaimalorheriin theTRlAretealivesgserptidnagent has an internal
surfacdred Pt aseaR0t 1009-m¥y ARt &ﬁéé?t?@\' Bt 916/ @I) br greater.
wherein the netal selective adso i on agent renoves
sel ectively cadm um fromthe aqueous tobacco extract
5. t & neetigpdemrendingXd @aitn tvWaneiathk aiStiAdelet®ie aﬁsd?fpﬁd’r%ent is a copolymer
of styr%ﬁé’gﬁoddlﬂrgyl B&z‘éh@bi@t zro\é@%gcl e sm% IéTtestteEqule wity deXrP cl? szdek; ror @bout 20-

tion | Vi
50 mesh a”if Cr%“r?@”?'ﬁ&ibl otgreater then ?bﬂé‘! §00r (Gth@ed)ng nitrate from
an aqueous tobacco extract conprising the steps of:
an. aqueous t bacco extract; contacting
o ATahed ShepRE B bREBRIEe FONASRelGarbotkyatent hos o TSNA
adsomﬁvévmldaxomlamstﬂate sel ective adsorption agent has a
nitrate selectivity index of at least 3.8. 12. A
met hod according to claim 11 further conprising the
7. st\dpeippd obaRlestiveltemeyincheo! dir Bl ians wst an egveauetiobacco extract
compfingthe szpsont acti ng the extract with the nitrate
I ve adsor on agent. 13. A nethod according to
Cﬁgﬂel%%n}%%a&ug% tgt)achggt(ac bout 37% of nitrate present
i pontagling ¥terextractivdth a metal selective adsorption agent, wherein the metal selective
adsorption agent has a metal selectivity index of at least 15.

8. A method according to claim 7 further comprising the step of concentrating the aqueous
tobacco extract prior to contacting the extract with the metal selective adsorption agent.

9. A method according to claim 7 wherein the metal selective adsorption agent removes
selectively cadmium from the aqueous tobacco extract to a greater extent than alkaloids.
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removed during the step of contacting the extract with

the nitrate selective adsorption agent. 14. A nethod
waewsngi4ny to claimlliwherein at | east about 4P@&/182008/001021

nitrate present in the extract is renoved during the

step of contacting the extract with the nitrate

sel ective adsorption agent. 15. A nethod according to

cIa|n111 wherein the nitratd sel ective adsor ption

10. ent’cgodS %g?cﬁ%];t%rhﬁac%\e W reRE&RE gﬂeet‘al s@%bllﬂll féﬂi@&‘ph&ﬂ@één% s a Cd

aving an acid neutr zi ng capaci t
adsorpifwtxguné@x@‘rab@w&ﬁ about 1 5 eq/l. 16. A nethod of

processing an aqueous tobacco extract conprising the
preParln an a gus t obacco e

11. Céﬁ‘&%‘?ﬂdr‘gtsﬁlﬁ(jt VFHée W at@ B%‘&f‘c?qé‘ﬁ?‘fs t&%c{g@%{dgg{ ?or%prising the

stepsbhe concentrated agueous extract with a plurality of

| ectiv s conprising agents sel ected
Ere%a%nr?oa% a%gg%ﬁl%agg g% i/e adsor ption agent, a netal
s eprdadting éne&d%@t pith @wtratgéﬁlpctlvaﬁdswtmntaﬂamtewfseé?'@ thejnjiate selective

adsorﬁtﬂﬁm‘%{ggﬁﬂ%@ 2R seldefivityindBidradeastie® di ng to claim 16
wherein the plurality of selective adsorption agents

includes a netal selective adsorption agent and a TSNA
12.  sélmahed/accadisgriptiniont aiethér. coﬂrtbrisiﬁg thetsitepdof scneentiating thepaqueous

tobac{‘?/(le %ét@f: IOY\{&eCroﬁ\!aQﬂntngﬁe SR ?M Pftr%te%%fefcme'%goﬂpﬁo@agent

con m xe sel ect1ve adsorptlon
agents.

13. A method according to claim 11 wherein at least about 37% of nitrate present in the extractis
removed during the step of contacting the extract with the nitrate selective adsorption agent.

14. A method according to claim 11 wherein at least about 42% of nitrate present in the extract is
removed during the step of contacting the extract with the nitrate selective adsorption agent.

15. A method according to claim 11 wherein the nitrate selective adsorption agent is a styrene-
divinyl benzene resin functionalized with a weak base having an acid neutralizing capacity of greater
than about 1.5 eg/l.

16. A method of processing an aqueous tobacco extract comprising the steps of;

preparing an aqueous tobacco extract

concentrating the aqueous tobacco extract

contacting the concentrated aqueous extract with a plurality of selective adsorption agents
comprising agenis selected from among a TSNA selective adsorption agent, a metal selective
adsorption agent, and a nitrate selective adsorption agent.

17. A method according to claim 16 wherein the plurality of selective adsorption agents includes
a metal selective adsorption agent and a TSNA selective adsorption agent.

18. A method according to claim 16 wherein the contacting is performed in a vessel containing a
mixed bed of selective adsorption agents.



