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1 Inprovenents relating to the renoval “of -Sol ubl e
Conponents from Tobacco Material and Apparatus
therefore. The present invention relates to a process
for renoval of soluble 5 conponents fromtobacco
material, and apparatus therefor. Due to the existence
of chem cal differences between tobacco grades and
types, for exanple Virginia and Burl ey tobaccos,
conpositions, or blends, of several grades or types
are required in order to obta}n a final tobacco blend
with chem cally and sensorially bal anced conpositions
for use in snmoking 10 articles, cigarettes for
exanpl e. Certain grades or types of tobacco contain
buprevementsatelating to the nemovakofSeluble Gipmpenents from

evel s, tfhus king it necessary to dilute the tobacco
JS@P%?@ ]ﬁ@eﬁﬁrgngrfgkpﬂbatﬁﬁ thereforesoe sensory
attributes are natural for, and specific to, certain
t obacco types so nmaking their use indispensable in

some 15 | DLt i t
Ceduce apg F?gglgf?}tt@vgltfﬁ?lg Eealg?est %g&‘}ggc%s%épfoge%?%al of soluble
dorhpenents foes tobadtompensle and bppaanscherefot.exi bl e. |t

has heretofore been proposed to renove various
conponent Buer tamthebexistenoet eff ichemical | ddferencesr between tobacco

w th altered cfherrical a nhysi cal c&z;{ateristics. ..

g and Hipes ar P@F’é’gﬂ% / gk and g E}%ags%scomposmons, or
ARG Bt BT ohcis o Wkl Bt BB 3 SL i bt 53] tobacco
BIERERWIH Eﬁr@f&g}l?%ﬂ%n??@ﬁ#gggfaﬁg?&ﬁ@?h%}ioh@ £6f 48 il Smoking

overcone en cost .processi ng

aticlashyighratds Yorbtanpld. t obacco material, various
processes have been described in which chem cal

al t er at i ofverthint ghadesoormiypeasi af tobacedf eontai wertainy substances in
S S5 oSl o B oSt o1 L tobaceo
B LSe qﬁnéo%%rfctiﬁg Q%ticle. Some sensory attributes are natural for, and
specific to, certain tobacco types so making their use indispensable in some
instances. Dilution of tobacco types may reduce applicability or render the use of
certain tobacco types and/or grades of tobacco inflexible. It has heretofore been
proposed to remove various components from tobacco material to leave a product
with altered chemical and physical characteristics. Products with altered physical
characteristics generally require a further processing step in order that they be
utilisable in a smoking article, as a reconstituted tobacco product for example.

In order to overcome the often costly need for further processing of
physically altered tobacco material, various processes have been described in
which chemical alteration of tobacco material is affected without significantly
altering the physical characteristics thereof.

In US 5,360,022 it was proposed that water soluble components be

removed from tobacco material in a single step process using a liquid solvent. The
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removed fromtobacco material in a single step process
using a liquid solvent. The 2 process utilised a
single extraction housing, set at an incline to the
hori zontal, in which solvent and tobacco materi al
flow counter-currently wthin the housing. The
extraction process required the tobacco naterial to be
lifted out of the solvent during rotation of a
conveying screw | ocated within the housing, the
conveying 5 screw being operaple in both the forward
and reverse directions. Extraction of conponents from
the tobacco material is facilitated by operation of
the conveying screwin the forward and reverse
proeesstutiised al singleaaxdtagtion iHousinge eeti atcan msline doithe horizontal, in

which heeti s tobesn aRRfenah h%‘%%{z&%t?r%%ﬁ%r%%ﬂ%Sﬂgﬁi%%ﬁa_%ﬂéousing.
b4t RoR IR rdd Wl ticolsfitehll ke BRba syt bEpfPsotvent

c%% taieH of RCcdifiR 'Cél?cvgvcl'bﬁﬁ‘fed"\ﬁﬂhﬂ ﬂfeoﬁé@%ttﬁs conveying

time taken to ilitate extraction of t

seesve dseitiyy operibio ire both e forwied taidarsversepdeedtions, Extraction of
protracted extraction tinme is both costly and tine

cosnponentiframdthedgbadcoimaterial/isfhéititated by opegatianaef the conveying
S5 e GRSy B R o o
FpsRrdl DTVt e KSR R PR Sk i downstream end
ot tRg 'e?{uﬁ&l‘ié@ﬁbﬁﬁﬁ . Rewwdulg Hesa@ﬁferﬂtto ﬂ'ibé'e”é}éil'tl‘f]tg %ﬁ Fl}et 41§ lifting

hori1 zontal and conprises a conveying sScrew fts

dfthatotsacoa medterid]l outtofahe sbleentby eadh totaitetg bf dactonveying screw
rotation thereof. An overpressure within the system

weuldc protrace thet tosalt time talen thdiaeilitate nexteantiona o€ stheonecessary
ko B3RS, e LSS v costy
BT o3t 804 s UEAHEN PR e RS A Rargperstios of the
t6BARBRePial b PrI1BRAES ExpBRuRd fothe sBRfent.ne

US 5,791,353 discloses a method of denifrifying tobacco stem

material utilising a pressure-tight apparatus in which the single extraction

housing is set at an incline to the horizontal and comprises a conveying screw
that lifts tobacco material out of the solvent through each rotation thereof. An
overpressure within the system reduces the extraction time, however necessitates
the use of a pressure-tight system, therefore, the operational costs of the system
are considerable.

The present invention is predicated upon Applicant’s realisation
that it is important when extracting components from tobacco material that the
residence time of the tobacco material in a solvent is minimised such that the
physical characteristics of the tobacco material remain substantially unaltered by

the extraction process and that the required extraction efficiency of the process
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residence tinme of the tobacco material in a solvent is
m ni m sed such that the 25 physical characteristics of
the tobacco material remain substantially unaltered by
the extraction process and that the required
extraction efficiency of the process 3 should utilise
the mini mum sol vent vol unme possible. As referred to
herein, required extraction efficiency shall be taken
as neaning the proportion of a sol ubl e conponent
needed to be renoved from thg tobacco material in
order to obtain a tobacco product with the necessary

5 chenical conposition. It is an object of the present

invention to provide for the efficient and
Sb@“ﬁ;‘?t@i‘% mingEnmselventivolumegrossibleibl e conponent s
[ t is a,further ohLect of_ the

fromtobagco ~naterial..|
oresent 1AV AREEHSH LRGPy iTagUised extraction exiicignay shall be taken

l.ubl ts f
<3 by BTRNGHBR BRBRER, AR AT o8 from
the eolpaceeematedrial Thordes 88 dbaitey | tﬂbéﬁdﬁgprdd?fct Qhith the Mebessary

of solvent use during the process. It Ts an even
chemic¢ad confgjositionf the present invention to provide a

process for renmgval of sol uble conponents from
tobacco rhi®PRALIfcrfcty presens inveptionitie qtovite for the efficient

aﬁ@e' é ltered. t baccoairat{sri l.,, said materi%Iw

v r Pf§ ifemqyal ot SoMblgs components fipm tobacco
n{;%@ﬁlﬂgd t obacco products, whilst the physical
characteristics of the tobacco material renmmin

subst ant ifald ¥ fufthbs Sbjéélt bY thd gre@'eﬁt: ﬁ%nti&lgtppél%%‘f&g A process,

i nvention provides a nmulti-stage process enova

and appatatis, eforotip arerdval fofogoltibleacsmaponéres i fédbm #WHACEH Mmaterial
terial is 20 sequentially substantially

obgccg na ) $ i
Wilsbqa%'r @_@derilwmmtabnnpa@twﬁ thesprocessels mininmsed bydmaximising
th%’%tﬁ%fetdc(})'%tl S%T\lr(e%'t use during the process.

It is an even further object of the present invention to provide a process

for removal of soluble components from tobacco material whereby there is produced
a chemically altered tobacco material, said material having greater flexibility in terms
of its uses in blended tobacco products, whilst the physical characteristics of the
tobacco material remain substantially unaltered by the process.

The present invention provides a multi-stage process for removal of
soluble components from tobacco material, wherein tobacco material is
sequentially substantially submerged in a solvent within a series of inclined
extraction tanks.

Preferably the tobacco material is sequentially substantially
submerged in three extraction tanks.

Preferably each stage of the multi-stage process inputs tobacco
material into a further exftraction tank, each of which extraction tanks is
substantially filled with solvent.
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Preferably the tobacco material is sequentially
substantially subnerged in three extraction tanks.
Preferably each stage of the nulti-stage process

i nputs tobacco 25 material into a further extraction
tank, each of which extraction tanks is substantially
filled with solvent. 4 The tobacco material is
preferably conveyed t hrough each extraction tank from
the upstreamto the downstream end thereof, whil st
being substantially subnmergeqgl in the solvent. The
tobacco material is then output from each extraction
tank and subsequently input into a further extraction
tank or 5 rempved fromthe extracti on apparatus. As
stat ed abbhe, tebassecanatarial iisl preferablyersanveygd through each

e3aelian il S Hhe Peam e pistieaiend héedbawhist being
S A 086 e O A s o
cdohnaitiaR fioh cfadk Ofnde 86hselgRBlitly 'ih%ﬁtsjrﬂtal iﬂfgﬁg% extraction tank or

preference that solvent s sequentia plied to
remeved fram the extractionxappacatuen tanks in a direction
opposite to that of the flow of tobacco material .

Ther ef or efAS witatedn abpee,s éobasgoomaterialais isequentinlly tswbstantially
SUBRRTER B solfeng Wik beigsimpfingd eiaciiam tinks, the passage
b4 S SIS SET56RcS LTl Y wve

dirRRe6A01.e Mo izl u?st'rédivﬁ endafo a Cddvinistidaph endNbf ehélP\ank. It is

from the upstreamto the downstream end of that tank.
nsuih byl preferenve \thaic solvént ke sequentiallynsitpplied td thieoseties of the

the extraction tank is enhanced by the action of a

exbagon tanks i a difestion oppesite ¢ thafiof the flow of tobacco material.
Therefore, within the series of extraction tanks the tobacco material supply and

solvent supply flow counter-currently.

Advantageously, within each extraction tank, solvent and tobacco
material flow in the same direction. Most advantageously solvent and tobacco
material, within each extraction tank, flow from the upstream to the downstream
end of that tank.

Suitably, conveyance of the tobacco material through the extraction
tank is enhanced by the action of a solvent recycling pump. The solvent
recycling pump is operable to remove solvent from the downstream end of the
extraction tank via a recycling pipe, and to pump solvent into the upstream end
of the same extraction tank. The suction afforded by the solvent recycling pump
draws the tobacco material through the extraction tank towards the downstream
end thereof.

Preferably the tobacco material to be extracted according to the

process of the present invention is continuously fed into a first extraction tank
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20 recycling punp is operable to renove solvent from
the downstream end of the extraction tank via a
recycling pipe, and to punp solvent into the upstream
end of the same extraction tank. The suction afforded
by the solvent recycling punp draws the tobacco
materi al through the extraction tank towards the
downstream end thereof. 25 Preferably the tobacco
material to be extracted according to the process of
the present invention is cont¢gnuously fed into a first
extraction tank 5 before undergoi ng sequentia
extraction in the first, second and third (if present)
extraction tanks. Preferably, solvent is continuously
Hefore wndergbingt sequentialtexiraction in the Kirstpsedond and third (if present)

sequentially fed fromthe third extractiqon tank to the

exdrasHan darks: Raaferably, solvent 16,COREEROBY eARDS the ghi exaraction
BR80T sécherany i o be Brd fhcrion Bk I 4 Sed s nd then
T, FRECHAER, OB bR TSI i3 Rt rmore

thahakhee dx@iaRtionltanks ARSbe A¥éd af thePprdceBK of the preveaininvention
about 5 mnutes and about 15 mnutes, nore preferably
theugie twe extratibon tdksimay be safficietout 10 mi nutes and

even nore_10 preferably,is abut 5 mnutes. It wll be
clear to W@l@bi)ki £ eFsidencpctime; of Hibe tokaccpematerialein each

QB A A Tk, S BBkl R . mor
@gf&g@tﬂg‘ fcggbn%t@sféént W ikt fg?d taﬁoﬁf_(tﬂ?‘aﬁfinutteﬁ‘ d even more

-

onents Trom sai eria he resi dence

prefezablyristddout Shagmffes. TewAli R clefr fptHoskakilled i the art that the

further depend upon the required extraction efficiency
reSidence titne fov lihe tobaceo endtertial iRreath rexiragtion ¢andowilkk e dependent
tenperature in each extraction tank will be in the
qrhglp&etmca% smateriglundergome ensestion adeibensgluent used to extract

tRe esfoﬁ{b"ig lc%rr?peotn\é% snfr%PrP §4id material. The residence time for the tobacco
material in each tank will further depend upon the required extraction efficiency
for the tobacco material.

Preferably the solvent temperature in each extraction tank will be in
the range of about 70°C to about 95°C and even more preferably between about
80°C and about 85°C. Heat exchangers may be provided between extraction
tanks to maintain the solvent temperature. Heat exchangers may also be
provided in the solvent recycling pipe of each extraction tank, thus maintaining
solvent temperature within each extraction tank.

Solvents suitable for use in the process of the present invention may
be selected from the group comprising water or alcohol: water mixtures. Other
suitable solvents will be known to a person skilled in the art.

The ratio of total mass flow rate of tobacco material to total mass flow

rate of solvent in the series of extraction tanks may suitably be between about 1:2



10

15

20

25

80C and about 85C. Heat exchangers may be provi ded

bet ween extraction tanks to maintain the solvent
tenperature. Heat exchangers may al so be 20 provi ded
in the solvent recycling pipe of each extraction tank,
thus maintai ning solvent tenperature within each
extraction tank. Solvents suitable for use in the
process of the present invention nay be selected from
the group conprising water or alcohol: water m xtures.
O her suitable solvents willgbe known to a person
skilled in the art. 25 The ratio of total mass flow
rate of tobacco material to total mass flow rate of

solvent in the series of extraction tanks may suitably
and dbenbded0 ahdus preferably betiveenoahout: 134 anddabout 1:20 and is even

pref er ween aboyt 1:4 and about 1:20 and
Iaqr@rpre%mlﬁy &e@ff@%mm e and b dil0.1Thatis o s der example, for

ettt i o majePel AR ik, £ 10 A Wb Btbent enters

HETHR B o 80 ATl 0k BBl TG s v

rhfe®f tbbacebao Qétal a8¢ dowiratd 6f sﬂlvém swillfBerdépentientan the chemical
solvent will be dependent on the chem cal

cil:lamceacnsacs rquired im the hobalcqqproducttremﬂhn@ fronutheotxtraction process,
Itln‘é&romthe tractl process, i.e. the
e¥Eation ¢ @%?cqsﬁe pr ocess. Tobacco

T A e R i el st
ré%j‘@&lt%tﬂgbé%\(ﬁ@uﬁﬂﬁo t obacco material is

Stem has a pdrdfl cl'e siZze of between about
718 i nchegdvamaptowdly, when the’tdbaebe dtedalis. sterhl) ¢he stem has a

process of the present invention is particularly
pasti¢lelsidecof betwwen laboht Wi8tinchess(22mim) and abowti2 m!ﬂms éﬁlmm)

Specific Nitrosam nes (TSNAs) from ¢{obacco nmaterja
15 The prEBeRrocessesti éﬁ PIAseRk ANV A% mpu@r%ﬁseﬁﬂ for

SRRFLPLYS nitrites, nitrates and Tobacco Specific Nitrosamines (TSNAs) from

tobacco material.

The present invention further provides extraction apparatus
comprising a plurality of inclined extraction tanks, each extraction tank
comprising an extraction housing, conveying means, tobacco material inlet and
outlet means, and solvent inlet and outlet means.

Advantageously the extraction apparatus comprises three extraction
tanks.

According to the present invention the extraction tanks are
advantageously inclined at a negative angle to the horizontal. As referred to
herein, a negative angle to the horizontal shall be taken as meaning that the
upstream end of the extraction tank is higher, relative to the ground, than the
downstream end thereof, thus the extraction tank is set on a decline from its

upstream end to its downstream end.
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conprising a plurality of inclined extraction tanks,
each extraction tank conprising an extraction

housi ng, conveyi ng nmeans, tobacco material inlet and
outl et means, and solvent inlet and outl et neans.
Advant ageously the extracti on apparatus conprises
three extraction 20 tanks. According to the present
i nvention the extraction tanks are advantageously
inclined at a negative angle to the horizontal. As
referred to herein, a negatiwe angle to the

hori zontal shall be taken as neaning that the
upstream end of the extraction tank is higher,

relative }%ro thﬁygﬁ’gund, than the 25 downstream end
t her eof , HrRERablyctheaxttaction tanls i inclinedtat annegative aripde to the
hbfi9omit r epd to its downstreamend. 7
RZRaL K WYD" BRI CR% 4 1 FporB retemblye o1 @ negative angle of
bmiab@)U@Bglaﬁdta‘BohP@{Pﬂfezﬁb?ﬁ@ét@f up to about 5, and

ga

Is nore preferably at a ne hgl e of between ,
about 30 Axhdinddgeously the ke ' al,. : eqQusl.y ..
the1 exa rpggi on housl?fng i s aa%tgjlyﬂl ?)1\;Bvﬂglis)i blss?g\r??@!ﬂq’ﬁy&%t&many
CY,IFT - tube. Preferably the conveying neans is a
SCrew copveyor,. ternatively the conveying neans nay
be a con ? é?%ﬁad’lﬁ Q‘? COBYRHANS MEANS Ab AcsomewWedozviesior. Alternatively
the€ésHva Jlns for exanple. Qther suitable
h((;, oérghey? n% %%%% I B?)ea CQHBWHBS gbfflh SoEpIISing dabacco nmterial
retaitingPhitfagk 2 b i ns,ks disposed 10 .
W thin the e?ﬂs agélfgﬁg‘ﬁéﬁ%i%?%}t}h&geaa gt means will be
krggvreto ¢hoseeskiiled dapthe et Breks: e i NS 4
e positioned so as to form gbﬁ;ﬁ{l%é@g}%%%eaglﬁ 15 flisposed
W@ﬁ’?’éﬁﬁ@&ﬁ'@é?@ﬁhouﬁngferabl y the screw conveyor is
axi allyﬁldi%]ed W th the
vantageously the screw conveyor comprises fins. Preferably the

fins are positioned so as to form a helicoid flight on the screw conveyor.

Preferably the screw conveyor is axially aligned with the
longitudinal axis of the extraction housing. More preferably the screw conveyor
is co-axially aligned with the longitudinal axis of the extraction housing.

Preferably the screw conveyor is rotatably mounted to the
extraction housing and is rotatable by motor means operably attached thereto.
Suitably the rotational speed of the screw conveyor is selected in accordance
with the desired residence time of the tobacco material in the extraction tank.

Alternative conveying means may be in other than axial alignment
with the extraction housing. The alternative conveying means, for example, may
be set at angle to the longitudinal axis of the extraction housing. When the
conveying means is set at an angle to the longitudinal axis of the extraction
housing, fins attached to the conveying means are configured so as to rotate
within the extraction housing without obstruction.
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| ongi tudi nal axis of the extraction housing. Mre
preferably the screw conveyor 15 is co-axially

aligned with the longitudinal axis of the extraction

housi ng. Preferably the screw conveyor is rotatably
nounted to the extraction housing and is rotatable by

not or neans operably attached thereto. Suitably the
rotational speed of the screw conveyor is selected in
accordance wth the desired residence tine of the

tobacco material in the extragtion tank. 20

Al ternative conveying neans may be in other than axia
alignnent wth the extraction housing. The

alternative conveying neans, for exanple, may be set

at angl e The ttobacaoninletidicans etk eactpiextraction ttank tis opreferably a
housi ng. .\WWen the conveying neans is set at,_an angle
happer er. altegnativslyad cauv%yos%eim @ﬁ@szh,rtegﬂh@n with a opgning in the

' . ched tQ the conveyin ans are caqnfigured so
extiapiBh bBGREE solRTabrepmiettal Bl oRef e SO st at the
StimdrPheréhf, The tobacco inlet means of each
xtraction tank is preferably a hopper or,
alternatively, a conveyor belt, which, together with
an opening in the extraction housing, allows tobacco
mat eri al Kachentxdraction dank acomprisésotebaapoatoutlet means at the

stream end, t hereqf. 5 _Each extraction tank conprises
4o 80b ikt Rreforably dBnbacesn ewdet [epanst comprises

S
AL ARl G e b5 BRSO B8 o rom
4. i tank th h
oo, b0 W opmaitrniety | o0 (mouon e

means is a dewatering screw. Preferably the

dewat ering screw extends into a dewatering neans
sol vent tAdkantageously the dewatering means is a dewatering screw.

Preferably the dewatering screw extends into a dewatering means solvent tank,
which dewatering means solvent tank forms an integral part of the extraction
housing at the downstream end thereof,

Preferably the dewatering screw comprises a hollow, helicoid screw
(as illustrated in the brochure of WAMGROUP) operable to remove tobacco
from the extraction tank. Most preferably the dewatering screw has a hollow,
corkscrew configuration. Suitably the dewatering screw is rotatable by drive

means.

Advantageously the dewatering screw is set at a positive angle to
the horizontal such that, in operation, excess solvent flows back into the
extraction tank whilst tobacco material is removed from the tank.

Preferably the dewatering means may further comprise a press at an
end thereof, which end is distant from the extraction housing, the press being

operable to remove excess solvent from the tobacco material. Preferably one or
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whi ch dewat ering neans sol vent tank forns an integral
part of the extraction housing at the downstream end
thereof. 15 Preferably the dewatering screw conprises
a hollow, helicoid screw (as illustrated in the
brochure of WAMGROUP) operable to renove tobacco from-
the extraction tank. Mst preferably the dewatering
screw has a hollow, corkscrew configuration. Suitably
the dewatering screwis rotatable by drive neans. 20
Advant ageously the dewateringgscrew is set at a
positive angle to the horizontal such that, in
operation, excess solvent flows back into the
extraction tank whil st tobacco material is renoved
rhorenof the exdrdctioBrtaflks edrhprisésedeieatetiapimearsewith apness at an end
conprise a press at an 25 end thereof, which

urther . f
tg‘?ﬁﬁ"oﬁslt ds mueh by Ptﬁéltqﬁée éhatrai deass thenel exfraction fankswmprises
ei ng. operable.to renoye ex s salvent fromthe
#%%&gﬁﬁa@?i fh a ress QB@F& @t 9 nore of the
extraction tanks conprises dewatering neans with a
press at an end thereof. It is nmuch by preference

that at | i ' ' i
Prférablhie e_ﬁdclr[‘h 8ktrgetidr2 enkory ﬁlfwlfdéiﬁ giriféﬁo ?@ﬁrgnt recycling

dewat er i r;% means with a press at an end t

meariseraitaplpdhé solverdcrecyeling mhedrs 3y avindap opérable to remove
t recycling neans. Suitably the sol vent

spl ve

spbepé fiomg the dawnseeamendpfdhe cxtrpetion tankiviaa resycling pipe, and
from,t he downstream end of .t extraction.tank via a

to el sOfigers o the nrstreamicnd:a The e extiaction k.

upstream end of the sane extraction tank. 10 Each
extraction tank conprises solvent outlet neans, which

means  ar eBadhl &{tRicabh YarlkOsotystihes Y6Tveht'Siitlct Phetai! whidh! eans are

the extraction housing fromthe dewatering screw
prefetably loeated Suehn that esobvent eexditsl the hextmetivrnhowsihg efrom the
means, exits

dewatering screw solvent tank. Even more preferably the solvent outlet means exits

the extraction housing from an upper portion of the dewatering screw solvent tank.

Advantageously the solvent outlet means of one extraction tank is

joined to the solvent inlet means of the preceding tank via a solvent pipe.

Advantageously solvent originates from a solvent reservoir, the

solvent reservoir containing solvent with no components dissolved therein.

Advantageously the solvent outlet means has pump means operably
attached thereto.

Preferably the solvent outlet means of the first extraction tank is

linked to waste solvent treatment means via a solvent pipe.
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t he extraction housing froman upper portion of the
dewat eri ng screw sol vent tank. 15 Advantageously the
sol vent outlet neans of one extraction tank is joined
to the solvent inlet nmeans of the preceding tank via a
sol vent pipe. Advantageously solvent originates from
a solvent reservoir, the solvent reservoir containing
solvent with no conponents dissolved therein. 20
Advant ageously the solvent outlet means has punp neans
operably attached thereto. Rpeferably the sol vent

outl et nmeans of the first extraction tank is 25
linked to waste solvent treatnment nmeans via a sol vent
pipe. 10 It is nuch by preference that heat
exchangerk iansghr by praferenee whatrheak excluanigers amrprovided between

eservoir and the solv i nl et

eRTaHEOR fanlih btk Foe s EearyRI kg thecivent inlet means of

tfS HRRACRY Facklgh, BRI PPN By R %tmagé% ﬁaggtqnsﬁ%!amgnf& majntain the
sGWéﬁNﬁﬂﬁéHﬁh)é wilBRthE ¥ ovided in the

sol vent “recycling plpe of eac extrac Ion tank, thus

mai nt ai ni ng sol vent tenperature wthin each

extraction tank. 10 It will be understood fromthe

af or egoi niydvangegequsiyyrheat exchangers mapdie pravided imrthe solvent
| vent flow, in the sane

t ank. tobacc maktlerl al and
f?ﬁYP Bipe P?S#P HEtRstioR eﬂal%m%@néngr@lvwntemperaMe

eam end thereof. Furthernore, in
“fl"n g*‘??@*‘@ﬁ%f?@‘presem invention, it will be
underst ood that the general overall flow of tobacco
mat eri al through the series of extraction 15 tanks is
in the fdtweildbeiureletstond frern theeaforégoing des@iption that within

t ank onwar ds, whereas
each extraction tank tobacco material and solvent flow in the same direction

)

from the upstream end of the extraction tank to the downstream end thereof,
Furthermore, in the process of the present invention, it will be understood that
the general overall flow of tobacco material through the series of extraction
tanks is in the forward direction from the first extraction tank onwards, whereas
the general overall flow of solvent through the series of extraction tanks is in the
reverse direction, i.e. from the last extraction tank to the penultimate extraction
tank and onwards to the first extraction tank. From the first extraction tank,
solvent may be conveyed to a waste treatment process where soluble
components may be removed therefrom and, if required solvent is recycled for

re-use in the extraction process.

Within each extraction tank a partial equilibrium is allowed to form
between the components in the tobacco material and the components thereof
dissolved in the solvent within that tank. The residence time of the tobacco
material in each extraction tank, the solvent temperature and the ratio of the total
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t he general overall flow of solvent through the series
of extraction tanks is in the reverse direction, i.e.
fromthe last extraction tank to the penultimte
extraction tank and onwards to the first extraction
tank. Fromthe first extraction tank, solvent may be
conveyed to a waste treatnent process where sol uble 20
conmponents may be renoved therefromand, if required
solvent is recycled for re-use in the extraction
process. Wthin each extractipn tank a partia
equilibriumis allowed to form between the conponents
in the tobacco material and the conponents thereof 25
di ssglved in the solvent within that tank. The
ass gatejofetobacachmatesisd do dheotat nzdssiflowaate of solvent in the
and the ratio

t ' tank, th | t ot rature,
S pantion tanien el piiEet e crishal e@ubibsumEas: Seretore, the
f f | t.int [ f
%ﬁ)}ﬁc&@?ﬁé&‘ i I anXsdfﬁmw? b ?%(Fefgg'c e&%r%ﬁ‘gt%rg aﬂﬂﬁﬁ @?&lr’%gisfﬁ% be set to
& | : L ¢ o
moduch (g, MV R Bl s ater
gxtragtion. a t obacco product having the required chenical

characteristics after 5 extraction. The creation of a
sol vent extract concentration gradient within the

series of extraction talﬁrg)is facilitates the efficient

Use of SoRDEFERHPTL P obVan Extiagt GoReatifionagtadimt within the
ol : e Th I { t t

BhS irackth s PRER teFoient The, & SARBRLQ popruce the

requited RsltrhONG:S efficlcAdie fdragk gg&%sgf’c Q%Fv%?ﬁ ex cfgglgéenuation

that the present invéntion early unders

iagreatessan the ficstrexiractiom tamkedrilotwest & tHedRsceiddtionadnk.
be nade, by way of exanple, to the follow ng exanples
and acconpanyi ng drawi ngs, in which: 15 Figure 1 shows

an extraciion talﬂlg &f the present invention in
order that the present invention may be clearly understood and

readily carried into effect, reference will now be made, by way of example, to

the following examples and accompanying drawings, in which:

Figure 1 shows an extraction tank of the present invention in
longitudinal cross-section, and

Figure 2 shows a multi?stage extraction apparatus according to one

embodiment of the present invention.

Features common to both Figure 1 and Figure 2 are denoted by the

same reference numerals in both Figures.

Figure 1 relates to extraction apparatus for use in a single step of

the process of the present invention. Each step of the process utilises a single
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| ongi t udi nal cross-section, and Figure 2 shows a

mul ti-stage extraction apparatus according to one 20
enbodi ment of the present invention. Features comobn
to both Figure 1 and Figure 2 are denoted by the sane
reference nunerals in both Figures. 25 Figure 1 '
relates to extraction apparatus for use in a single
step of the process of the present invention. Each
step of the process utilises a single 12 extraction
tank, generally denoted by the reference nuneral 24.
The extraction tank conprises an extraction housi ng
3, the extraction housing 3 being a holl ow,
subst,antially cylindrical tube. A conveying neans 4 is
eXH3EHOR dankt ganerallk denetel dy theuxsfergnee numerhl 24. The exiraction

Qdi ment the conveying.nmegns is a screw 5 conveyor
(50 $EhBE S i ExfroEyOH hiteini do e extFaption hwsing, terdes hollow,
1 Lhall nalss axk thg extraction housing. 3 and i .
sBSntiaty el b O FirRdine TooR s ifosed e within
eREArEYR hdh : t i {&’;ﬂ]t - of
t he extractsiﬁic%%lgﬁltr}éﬁéi%gﬁg. et {sh?r gm@ %)qregﬁgilg a screw
conveyarit.e by drive neans (not shown), a notor for
exanpl e. The speed of rotation of the screw conveyor 4

is altered to effect a change in the residence tine
W thin the extraction, housing 3.

of tobac mat eri al A .

The scr em&%WEV&onXeY%f Heroaxdtby aligned with the lopgigwdinal axis
i jot. f.or hel i id,flight

o 8o BBy G5 PSEbg sl 3 s

thdtrthd on¢: 4 sives iR & khd ﬂc:tg :thé‘ Adwin? &ﬁloencg g%‘ggé extraction

means (2,25). The tobacco In neans 'S a
housingshot®hg screvatcetvepér #hie ropsabledty SriveOmeaits (@6t sRéwn), a

housi ng 3.
motor for example. The speed of rotation of the screw conveyor 4 is altered to

effect a change in the residence time of tobacco material within the extraction
housing 3. The screw conveyor 4 further comprises fins 5, which fins 5 are

positioned so as to form a helicoid flight on the screw conveyor 4.

The extraction tank further comprises tobacco inlet and tobacco
outlet means (2,25). The tobacco inlet means 2 is a hopper (not shown) located

at the upstream end of extraction housing 3.

The tobacco outlet means 25 is positioned at the downstream end of
the extraction housing 3. Figure 1 shows one embodiment of the invention in

which the tobacco outlet means 25 is a dewatering screw.

The dewatering screw extends into the extraction housing 3,
through an opening therein, into a dewatering screw solvent tank 11, the tank 11

forming an integral part of the extraction housing 3 at the downstream end
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20 The tobacco outlet nmeans 25 is positioned at the
downstream end of the extraction housing 3. Figure 1
shows one enbodi ment of the invention in which the
tobacco outlet neans 25 is a dewatering screw. The
dewat eri ng screw extends into the extracti on housing
3, 25 through an opening therein, into a dewatering
screw solvent tank 11, the tank 11 form ng an
integral part of the extraction housing 3 at the
downstreamend 13 thereof. TRe dewatering screw
conprises a dewatering screw housing 13 and a
helicoid screw flight 14. The helicoid screw flight 14
of the dewatering 5 screwis of a corkscrew
thenebfgur ati on which has a central bore (not shown)

di sposed down the | ongitudinal axis thereof. The
dewatering screwis rotatable by drive neans (not

Gevat bf | e g PR BN oriei R4 DRI sorey bousing 13

4t @'Heﬁbo{1 QcH‘bWﬂ tl“@%é’ﬁel'i‘éﬂié's@ﬂev? ﬂlgﬁg I‘Iﬁg&; Eféodewatenng

openi ng thereln, excess sol vent

schew dersf al corkseent c@ﬁﬁgndamahewhiw Bas avednttal Hhore (not shown)
dewat eri ng screw sol vent tank 11. The dewatering screw

d:lqusodqu;m d¢he longitudinal aximyhexsof Thel dewmatesingeserewadis rotatable
r nlntothe entral bore_.at an oi nt along the
3YHmeaNS (ROtSHORT), 3 SIHREfar I€ng screw has a
press 15 located at an end thereof, which end is
di st ant fromthe extraction housing 3. The press 15 is

oper abl e ng ﬂ%?ﬁ%tfr%%"s@fe\{fﬁ%ﬁt o aﬁ&cﬁhe tobacco

mat eri al re t e mat er | out put
materiat tirom tienlex@4ctioh riiging ghabrsughlahedpéingatherein, whilst

input into a 20 further extraction tank 24 or,

exicess selventedsaing througlp the tentraltbore exfithe cleweatering screw into the
dewatering screw solvent tank 11. The dewatering screw is configured in such a
way as to allow solvent to drain into the central bore at any point along the

length of the screw.

The dewatering screw has a press 15 located at an end thereof,
which end is distant from the extraction housing 3. The press 15 is operable to
remove excess solvent from the tobacco material before the material is output
from a first extraction tank 24, through tobacco outlet 16, and is input into a
further extraction tank 24 or, alternatively, is output from the extraction
apparatus.

The extraction tank 24 has solvent inlet and outlet means (1,12).
The solvent inlet means 1 is a pipe which enters the extraction housing 3 at the
upstream end thereof. The solvent outlet means 12 is a pipe which allows

solvent to exit the extraction housing 3 at the downstream end thereof. The
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apparatus. The extraction tank 24 has solvent inlet
and outlet neans (1,12). The solvent inlet neans 1 is
a pi pe which enters the extraction housing 3 at the

25 upstreamend thereof. The solvent outlet nmeans 12
Is a pipe which allows solvent to exit the extraction
housing 3 at the downstream end thereof. The 14
solvent outlet neans 12 is |ocated such that sol vent
exits the extraction housing 3 fromthe upper portion
of dewatering screw solvent ygnk 11. The sol vent

outl et neans has a solvent punp 18 operably attached
thereto. 5 The extraction tank 24 may further conprise

a solvent tenperature sensor 17 and/or a solvent )
sobvenit ontlet means.12risdocated sutk thatisolwend exitstheextraction housing

recycling systemintegral with extractio j ng 3.

Infrom the wnsipereon of dpwatasng scsew wﬁ@twﬂvzﬁ?,ﬁw Solvgnt outlet
10 recycl e ,pipe lineo7. fr,amthe d ream end of
@W%%W@f‘& I‘E’gsa‘?ﬁfr‘%@w@@gﬁf?tﬁ%@ol vent to the

extraction housing 3 at the upstreamend thereof via
solvent recycle inlet 6. A heat exchanger 9 is

integral Thélkxtactich eark R4 rhay €urther coPhpesy aisdlveas s€tiperature
t hrough heat exchanger 9 before being returned to

sensomk? and'or bsobvend Iovel senserddc e 2 shows a conpl ete
apparatus according to one enbodi nent of the present

i nvention. The apparatus conprises three extraction

i gur e 1, RS ok s S, otusht GEyEing Wil integral. with

SR g SETEEN A, epBbjods AR e v s

1e0P¢ldi pipBtiner 7, vin the dWnstrdanehérof extractiviphoasingv® and to
or” more extraction tanks. _

return the solvent to the extraction housing 3 at the upstream end thereof via
solvent recycle inlet 6. A heat exchanger 9 is integral with recycle pipe line 7.
Solvent is passed through heat exchanger 9 before being returned to extraction

housing 3.

Figure 2 shows a complete apparatus according to one embodiment
of the present invention. The apparatus comprises three extraction tanks 24, each
extraction tank 24 being shown in Figure 1. The extraction tanks 24 form a
modular system and a person skilled in the art will understand from the
aforegoing description that alternative embodiments of the present invention

may comprise two or more extraction tanks.

According to the embodiment shown in Figure 2, a first extraction
tank 24 has a solvent inlet 1 which is linked by means of a solvent pipe 19 to the
solvent outlet 12 of the second extraction tank 24. The second extraction tank 24

has a solvent inlet 1 which is linked by means of a solvent pipe 21 to the solvent
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According to the enbodi nrent shown in Figure 2, a first
extraction tank 24 has a solvent inlet 1 which is

I i nked by nmeans of a solvent pipe 19 to the 25
solvent outlet 12 of the second extraction tank 24.
The second extraction tank 24 has a solvent inlet 1
which is linked by neans of a solvent pipe 21 to the
solvent 15 outlet 12 of the third extraction tank.
The third extraction tank 24 has a solvent inlet 23
which is linked to a clean sglkvent reservoir (not
shown). The sol vent outl et 5 of the first extraction
tank 24 is linked to a waste solvent treatnment system
(not shown). Optionally, heat exchangers 20,22 are

qutletildeof thet thirdrextrastionftank. The thisd extraction tank 24has a solvent
s 2 and ent e second andthlrdetratl
lpﬁqﬁbé iﬂch &b@@@&ﬁewc ST (TESRTVOlth ot ¢ solvent

L PR e A TR -
S 39 ) QBRI et SRl 024 SA4EBA botworn the

first hiedl seddnd eataction tamlts 24,4 eaatwéenthe sacondsaidshi éraction

in each extraction tank 24 indicate that sol vent

tanks.24,skspeativeblase. The sol vent tenperature sensors 17
in each tank nonitor the solvent tenperature and the
heat exchangers 20 and 22 ensure that the solvent is

15 The scpt,Bherallipe e SitackipippRtatis i e Po Bivent from
Pl SN rorBir thot BRSWAP IR sdIVEnCRIMRADEA into the third

means 1's subnerg so vent .

dxtractiohitanid 24 vila Rebant 1tlen 23] and @athof the dxrdctiont tahks 24 is
ensuring that approximately one quarter of the screw

iﬂ&ﬁd/wﬁr solyeritrantil the sodvensrievelt selnlsersulﬁnm eaoch extraction tank 24
er eof the extr ctlon ss, the solvent is
13 10ate thst, §p{yepgé|nmg g cease. e so vent temperature sensors 17 in

each tank monitor the solvent temperature and the heat exchangers 20 and 22

ensure that the solvent is maintained at the correct temperature for extraction.

The solvent substantially fills the extraction tanks such that a major

portion of the conveying means is submerged in solvent.

Each extraction tank 24 is inclined at a negative angle to the
horizontal, ensuring that approximately one quarter of the screw conveyor is free

of solvent at the upstream end thereof.

During the extraction process, the solvent is continuously fed to the
extraction apparatus from the clean solvent reservoir (not shown), via a heat
exchanger (not shown), into the solvent inlet 23 of the third extraction tank 24.
Solvent from the third extraction tank 24 is output therefrom via solvent outlet
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extraction apparatus fromthe clean solvent reservoir
(not shown), via a heat 25 exchanger (not shown),
into the solvent inlet 23 of the third extraction tank
24. Solvent fromthe third extraction tank 24 is

~output therefromvia solvent outlet 16 12 and is

punped via sol vent pipe 21, through a heat exchanger

22, to the solvent inlet 1 of the second extraction

tank 24. Solvent fromthe second extraction tank 24

i s punped via solvent pipe 19¢ via a heat exchanger

20, to the solvent inlet 1 of the first extraction

tank. Solvent output fromthe first 5 extraction tank

24 is punped to a waste solvent treatnment process (not
12nandh)is purhped vidsoleant rpipe f21owhrbuglc ai heatoéxchahgen2, to the

i h the extraction apparatus i.,s in the reverse
salvewt imé hrseeprd exdagtionnignky 3¢eMofymtefrom the second

i of k. 24 i urned . 10 usi n u 8. Th
R AFL R 2§ B pimed b4 FilFErigfivn 1012 & heRtiinger 20, to the
elveat tqt I t 5@&; t{h&lﬂg [Fdf? S t
syvithi_ nﬁlggcrl} ggt?gcﬁﬁne%gn rg . h@recyc?@@ﬁzoﬁ\g@ntthe first
ektrattiom tardt D4 rie puhpedhie & faktecsdlvan! trédiniend précesk gﬁm shown).
which it was renoved via a solvent recycle inlet 6.
Tiwe, thet generak flowedirection ofisolvenhin thecextradtion apyratusiis in the
novi na. tobacco nmaterial within each tank 24 in a 15
TeVIS@AECEROTect i on. The sol vent input and output flow
rates should be equilibrated such that the sol vent
levels within the three extraction tanks 24 remain

rel ativel ' . j .

The- sol veme HRBHaFfic bk Wsicht i LGOI EIX24 s tumed
oapysing tpusnys 180 Ul'le bevyeldd selvest passes i hi &heapBRERanger 9 in

vol unme of solvent required to achieve the required
ordarrthat thensadventciempeyatofe rémains constant ithinedach exitraction tank

rati o of tohacco mgterial mass, flow ratio: sol vent nmss
264 rTSPIéClﬁHtﬂ‘HYYPQtﬂé s retorneshton then same xdrastion tgak 34 from

wiiéh ¥ W58 r&hod88 Via %:s%lvent recycle inlet 6. The action of the recycling

pump 8 can also assist in moving tobacco material within each tank 24 in a

forward direction.

The solvent input and output flow rates should be equilibrated such
that the solvent levels within the three extraction tanks 24 remain relatively
constant during the extraction process. The solvent mass flow rate into the
extraction apparatus should be set so as to utilise the lowest volume of solvent

required to achieve the required extraction efficiency of the process.

Optimally the ratio of tobacco material mass flow ratio:solvent mass
flow rate within the extraction apparatus should be of the order of about 1:8.

The screw conveyors 4 and the dewatering screws 14 in each
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25 The screw conveyors 4 and the dewatering screws 14
in each 17 extraction tank should be set at the
desired rotational speed. Optimally, the speed of
rotati on of the screw conveyor 4 should be such that
the tobacco material to be extracted is resident in
each extraction tank for approximately 5 mnutes. 5
Tobacco material, having an appropriate particle size
is fed into the first extraction tank through tobacco
inlet means 2. Wien the tobageo material is tobacco
stemthe appropriate particle size is between about
7/ 8 inches and about 2 inches. Tobacco nateri al

initially floats on the solvent surface until forced
QJ@ramw@uéw& ghould baset 6 theitdesired rrotationaly spondey’)ptimally, the

e fo rd direction. ative gleto
Sed S roBibm OF 14 fefek omreTom 4 SMla e 5968 (99} fhe tobacco
] S i.n ot he
ingfepialo U ALARE B ot if cabf sHHRPEGR Sk iy Foppowimately 5
miutéfHbacco materi al having a particle size of between
about 7/8 inches (22mm) and about 2 inches (51nm.
15 Tobacco material is conveyed through the first

extracti on tank 24 ai;xt he action of the screw
conveyor Xobagqa matesiad.havieg en apphepriate particle sizei is fed into the

SERH FAciont Blclfraah o Bhed et raears i Whke (e feteee mppteral is
BAGH stom FEGERIPREY BRI R 1 Wbt Bodul B dnoies and about

Dindhes. TeWEice! tatkrind ’iﬁ?{all#ﬂ(gﬁs Bh&hs sﬁ?vén‘f sAPabO Ak Yorced to

attached to that end o wat er |
submerge in the solvent as the screw conveyor 4 rotates in a forward direction.

The negative angle to the horizontal of the extraction tank 24 assists in forcing
the tobacco material to submerge in the solvent. A negative angle up to about 5°
is optimal for tobacco material having a particle size of between about 7/8

inches (22mm) and about 2 inches (51mm).

Tobacco material is conveyed through the first extraction tank 24
by the action of the screw conveyor 4 until the extracted tobacco material is
removed from the dewatering screw solvent tank 11 of the first extraction tank
by means of the dewatering screw 14. Excess solvent flows back into the
dewatering screw solvent tank 11 via the central bore of the dewatering screw
14,

A press 15 is optionally attached to that end of the dewatering
screw 14 that is distant from the extraction housing 3. The press is operable to
remove excess solvent from the tobacco material before the tobacco material is
fed into the second extraction tank.
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screw 14 that is distant fromthe extraction housing

3. The press is operable to 25 renpbve excess sol vent

fromthe tobacco material before the tobacco materi al

is fed into the second extraction tank. 18 The

process as described is repeated in the second and

third extraction tanks. 5 A press 15 attached to the

dewatering screw 14 of the final extraction tank 24

is operable to renove excess solvent fromthe tobacco

material before the material jits the extraction

apparatus. The foll owi ng exanple is provided in order

to further illustrate one 10 enbodi nent of the

i nvention but should not be construed as limting the

scope thereof. Exanple Burley stemis initially cut

to provid rticle gize..of, between 7/8 5 inches .

(220my andbB PRIGRE o TriFioodnss epeted cinc S ciepopd and third

dxtRcEibffinigef ore extraction, is in the region of

12. 8% Hot water, to be used as the solvent in the

extraction process, is allowed to flood the

extraction apparatus, the apparatus conprising 3

extracti oA presst dfiksttached setthet dewateyiig seresnglé 6 the final

the horizoptal of 3 . The water is heated to about 80C

PLraghan e r%ﬁglst rBeiable 4ot resrovep gaceasusolvantl from theatobacco
e albbrated to maintain the water at

oA efope B mpfiial Bt B rirariion aBrgthee e of ¢ he

stem and water are set so as to maintain a stem water

ratio of 1:8 within the extraction apparatus. 25 The

rot ati ondlhe felksvizig OReplelis povided fi'of (@Y Rirthet Hlitate one

embodiment of the invention but should not be construed as limiting the scope

thereof.

Example 1
Burley stem is initially cut to provide a particle size of between 7/8

inches (22mm) and 2 inches (51mm). The moisture content of the stem, before

extraction, is in the region of 12.8%

Hot water, to be used as the solvent in the extraction process, is
allowed to flood the extraction apparatus, the apparatus comprising 3 extraction
tanks each set at a negative angle to the horizontal of 3°. The water is heated to
about 80°C before entering the extraction apparatus, and the heat exchangers are
calibrated to maintain the water at the selected temperature. The mass flow rates
of the stem and water are set so as to maintain a stem:water ratio of 1:8 within

the extraction apparatus.

The rotational speed of each of the screw conveyors is set such that



19 the residence tine of the stemin each stage of
the extraction is 5 mnutes. Table 1 shows the results
of extracting Burley stemvia the process of the
present invention, the process paraneters being those
of Exanple 1. 5 Residence Tinme TSNA (PPM TSNA (PPM %
Change Burley in each extraction Control After
extraction tank Stemb5 3.1 -73% 10 11.6 5.1 -56% 15
8.9 -24% Table 2 shows the typical TSNA and nitrate
reduction resulting fromthe j@xtraction of Burley stem
usi ng the process of the present invention, the
process paraneters being described in Exanple 1. 10
rley TSNA before TSNA after Nitrate before Nitrate
tﬁﬁlrgg e%‘iele}ﬁ“&ﬂf&gﬁ flegn bgachustege af thetexdraction is 5 minutes,
extraction @12.8% Moisture 14.8ppm 4.2 ppm (-72%
4.47% (-98% '72/0) (-98% 20 Cdainms 1. A nulti-stage

i I -
P obaces maroieTRNGYs fhe FRUMS o SHIRARE Htley) 138 via the process
ofdhe preseat inventiba] thetprobéss (ya’i’mﬁéﬁ?@b&iﬁgt éﬁifofgg%ﬁme 1.

wthin a series of inclined extraction

wher ei n
Residence Time | TSNA (PPM) | TSNA (PPM) % Change
Burley in each extraction Control After extraction
tank
Stem 5 3.1 -73%
10 11.6 5.1 -56%
15 8.9 -24%

Table 2 shows the typical TSNA and nitrate reduction resulting
from the extraction of Burley stem using the process of the present invention,
the process parameters being described in Example 1.

Burley TSNA before TSNA after Nitrate before Nitrate after

Stem extraction extraction extraction i
@ 12.8% extraction
Moisture 14.8ppm 4.2 ppm 4.47% 0.11%

Content (-72%) (-98%)
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said solvent is sequentially supplied to said series
of extraction tanks in a direction opposite to that
of the flow of said tobacco materi'al. 2. A nulti-stage

.- process according to claim1, wherein the tobacco

material is sequentially substantially subnerged in
three extraction 10 tanks. 3. A nulti-stage process
according to claim1 or claim?2, wherein each of said
extraction tanks is substantially filled with sol vent.
4. A multi-stage process according to any one of
clains 1-3, wherein the tobacco material is conveyed
t hrough each of said extr@dtion tanks .15 from an
upstreamto a downstream end of said extraction tank.
5. A nulti-stage process according to any one of the
precedi ng cl ai ns, mherqtggﬁkthln -each of said
extraction tanks sol vent tobacco material flowin
the sanme direction. 6. A nulti-stage process according

toclaimb5, wherein said 20 solvent .,an t obac
mat eri al, vlehmnlueﬂogc progess tfop Femgyad © ?ISB‘%"?‘? hieuts

sroFs AP Bzl B BC GRS RO T 6 5‘%“5?%“3“”

suﬁgag%ﬁ'm o 't%thn!"ﬁ%ﬁﬁésﬂoﬁ@bﬂn&dlmomﬂm ahd iwherein

nuous ed into a first extractign. tank. 0
tar?ksma

saidn stslf- et rsgsac;m:nhmliy ahpymdr 4o tspish seriess 8f gxfraction
tract t k and
o s A AR

process ,acco vhoedinipntes elaient, waldreinEthe

SHEET P2003 élhml;% C t r?gg%sa fedgl nt o sal'g\ré hird
toBagch agirtepial tisdeqiertiatiyesubstanti submpsged AR extraction
tanks.

3. A multi-stage process according to claim 1 or claim 2,
wherein each of said extraction tanks is substantially filled with solvent.
4. A multx-stage process according to any one of claims 1-3,

wherein the tobacco material is conveyed through each of said extraction tanks

from an upstream to a downstream end of said extraction tank.

5. . A multi-stage process according to any one of the precedmg
claims, wherein within each of said extraction tanks solvent and tobacco
material flow in the same direction.. “

6. A multi-stage process according to claim 5, wherein saxd
solvent and said tobacco material, within each extraction tank, flow from an
upstream to a downstream end of said extraction tank.

7. A mlti-stage process according to any one gf the preceding
claims, wherein said tobacco material is continuously fed into a ﬁrst extraction
tank. before undergoing sequennal extraction in said first extraction tank, a
‘second extraction tank and optlonally a third extraction tank. |

8. A multi-stage process according to claim 7, wherein solvent

ENDED SHEET
AM cmet .0 ..400 R.003
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fed fromsaid third extraction tack into said second
extraction tank and said first extraction tank. 9. A
nmul ti-stage process according to any one of the
preceding 5 clains, wherein the residence time of
said tobacco material in each of said extraction
tanks i s between about 5. mnutes and about 15
m nutes. 10. A nmulti-stage process according to claim
9, wherein said residence tine is between about 5
m nutes and about 10 m nutes. 11. A nulti-stage
process according to claim 10, wherein said 10
residence time is about 52t nutes. 12. A multi-stage
process according to any one of the preceding clains,
wherein the solvent tenperature in each of said
. extracti,o PR @GS sk®uentiall
15 %5%‘5‘?05% %‘il’ ae%ﬁgfytéé procéﬁ?rg%ggaéll ng t%,u Y.

fr8in8aid ﬁgrd"é‘z&fﬁéhﬁn $@ilintd Said stoond extteaction fenkr and said first
a

et ween out 80C and. 85C. 14. A multi-stage process

_extaationdank. t o any one of the preceding clainms, wherein

\?\gltgrsobvent eI ect ed f%) é@ngg%sggm:_stg ceding

c ¢ fiftié oNsaidftobAccopiraeaitl rig eﬁ:h of said
clafﬁF]Q %gr%grﬁée%ﬁgt&%ﬁe ratio of total nmass flow rate of

extrattivrcmnkeisdistereen abes Saninutasandiabgit | AmEIWES.s 0l vent
o 8 e it SR, A £t Enk Ja b 3 Phein saia

Qe Giddi iRk andebodt 10 afihatesi s bet ween
reﬁgéu q&ﬁglsta%é{é%ﬂ%&gszo 25 17. A multi -sta e process,

accor di g, toAChmJlm:sfh@c proesseiaccerding to glainn 10.s whersip said
about 1:4 and about 10.
residence time is about 5 mmutes

12. A multi-stags process according to any one of the preceding

ﬂ

claims, wherein the solvent temperature in each of said extraction tanks is in the
range of about 70°C to about 95°C.

13. A multi-stage process according to claim 12, wherein said
solvent temperature is between about 80°C and 85°C. ’

- 14. A multi-stage process according to any one of the preceding
claims, wherein said solvent is selected from the group comprising water or
water:alcohol mixtures. :

15. A multi-stage process according to any one of the preceding
claims, wixerein the ratio of total mass flow rate of tobacco material to total mass
flow rate of solvent in said series of extraction tanks is between about 1:2 and
about 1:30.

16. A multi-stage process according to claim 15, wherein said
ration is betweeﬁ about 1:4 and about 1:20.

17. A multi-stage process according to claim 16, wherein said

ration is between about 1:4 and about 1:10,



10

15

20

25

22 18. A multi-stage process according to any one of
t he preceding clains, wherein said tobacco material is
cut lamna, stern, dust or fines. 19. A nulti-stage
process according to claim18, wherein when. -said
tobacco material is stem the stemhas a particle size
of between about 7/8 5 inches (22nm) and about 2
inches (51m). 20. An extraction apparatus conprising
it plurality of inclined extraction tanks wherein
each of said extraction tanks is inclined at a
negative angle to the horizontal and each extraction
tank conprises an extractizkh housing, conveying
nmeans, tobacco material inlet and outl et neans, and
solvent inlet and 10 outlet neans. 21. An extraction
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S%@Pﬁ%ﬁ‘#%‘agwtmea%f étgpgllfla#sfg -é%%ﬁév\ggrei n said

. ' OpahiP i Shi)W, bstantially

m%‘e’lr(g%r (c}wtubemmz%eg ext \rNacfiuon appar,at N
accor di rg.t o Amngxtoacticnf apPasatus cgg:pggmﬁg R}W@@ ﬁ’fs’g‘ﬂ}md‘

oSt SRR G F SRR B st g

| a@@; gqneih@ h%ﬁ&ﬂnﬁpa%@?acn&xﬁaaﬂ@u taik@ofphisey amextiastion housing,

conveying belt .conprises tobacco material .-
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to any one of clainms 20-
outlet means.

1. An extraction apparatus according to claim 20, wherein said
apparatus comprises three extraction tanks.

22. An extraction apparatus according to claim 21, wherein said
angle is up to about 5°.

23. An extraction apparatus according to claim 22, wherein said .
-angle is between about 3° and 4°. _

24. An extraction apparatus according to any one of claims 20-
23, wherein said extraction housing is a hollow, substantially cylindrical tube.

25. An extraction apparatus according to any one of claims 20-
24, wherein said conveying means i a Screw Conveyor. .

76. An extraction apparatus according to any one of claims 20-
24, wherein said conveying means is a conveying belt, which conveying belt
comprises tobacco material retaining means.

27. An extraction apparatus according to any one of claims 20-
26, wherein said conveying means is disposed within the extraction housing.

28. An extraction aﬁparatus according to claim 25, wherein said
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25 26, wherein said conveying neans is disposed within
the extraction housing. 28. An extraction apparatus
according to claim?25, wherein said AMENDED SHEET. 23
screw conveyor is axially aligned with the .

"l ongi tudi nal axis of said extraction housing. 29. An
extraction apparatus accordi-ng to claim?25, wherein
said screw conveyor is rotatably nounted to said
extraction housing. 5 30. An extraction apparatus
according to any one of clainms 20- 29, wherein said
tobacco inlet neans is a hopper or a conveyor belt.

31. An extraction apparat® according to any one of
claims 20- 30, wherein said tobacco outlet nmeans is at
a downstream end of said extraction tank. 10 32. An

" extraction,appa j sedigalnandd of waist extraction
scERyt GOLYEREdE BRAL Plignéd At Hlongitadian

neans conprises dewatering neans,
ho%ing'i ch nmeans tobacco is renoved fromsaid
action tank. . 33. An extraction t herein said
accor di r2§.t oA extiaction spRUERISACCHRES @2%%"1525" means

is a dewatering.scre id EkrfoondoubiRig. appar at us
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dewat ering means solvent tank forns an i part
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sai d housjng., 35. An. extr AUy oflckaims @0-
any one ok cﬁg}ﬁ§m§§@“jgﬂgﬁ, mﬁere?%&said ggEaLering on
C ' it Aunstie bt & doomstrezmend of stidextiag
36@%%5@%%%%?‘?gm said extraction tank.
tank o
32, An extraction apparatus according to claim 31, wherein said
tobacco outlet means comprises dewatering means, by which means tobacco is
removed from said extraction tank. |
33. An extraction apparatus according to claim 32, wherein said
dewatering means is a dewatering screw. .
34. An extraction apparatus according to claim 33, wherein said
dewatering screw extends into a dewatering means sohnxﬁ~hnﬂg.vﬂﬁch
dewatering means solvent tank forms an integral part of said extraction housing
at the downstream end of said housing. ' _ .'
, 35. An extraction apparatus according to any one of claims 33-
34, wherein said dewatering screw comprises a hollow, helicoid screw opersble
to remove tobacco from said extraction tank. | _
36. An extraction apparatus according to any one of claims 33-
35, wherein said dewatering screw is set at a positive angle to the horizontal
such that, in operatibn, excess solvent flows back into said exiraction tank whilst
tobacco material is removed from said tank.
37.  An extraction apparatus according to any one of claims 32-
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36. An extraction apparatus-according to any one of
“clainms 33- 35, wherein said dewatering screwis set at
a positive angle to the horizontal such that, in
operation, excess solvent flows back into said
extraction tank whilst 25 tobacco material is renoved
fromsaid tank. 37. An extraction apparatus according
to any one of clainms 32- AMENDED SHEET 24 36, wherein
said dewatering nmeans further conprises a press at an
end' thereof, which end is distant fromsaid
extraction housing. 38. An extraction apparatus
according to any one of cl2di ns 20- 37, wherein each of
said extraction tanks is provided with sol vent
recycling 5 nmeans. 39. An extraction apparatus :
accordi ng .t . | i edb @i gh Rndahéreo
3 6’07'?15%‘% s@t&%g@gﬁfsﬁ%%ﬁ? s ?%% ent 9,0 utlet - - "

whi isvihiétaht fromishid extiaetion hoasihgcat ed such t hat
sol'vent exits each extraction housing fromthe

dewat er BRg sbn@gﬁl‘gﬁﬂ%mm acg _?OAﬂlyeQ{l? .ggtc}z?g'ﬂxs‘ 20-
3ToROEER b Lot Fndilferkd 3 PrafiaBd ek BolviR recycling

K is joined to- the solvent inlet means of the
precedi ng tank via a solvent pipe. 41. An ext [S%c i,on

appar at 39. suABtexracton GPParatis ASEONNE thER%:PRS aigps 20-
reference to, Figures. .1 agnd 2. 15. b .
38 wbersin eachek say P%‘ﬁ%&?‘a’gl&%‘!%ég relbeftaddsrabas, phich

| outiBf BEERC SrellOcdie@SithGhdt so\\ehiPisis sidhfektraction housing from the

dewatering screw solvent tank. .

40, An extraction apparatus according to any one of claims 20-
39, wherein the solvent outlet means of one extraction tank is joined to- the
solvent inlet means of the preceding tank via a solvent pipe.

41. An extraction sdpparatus substantially as described
hereinabove with reference to Figures 1 and 2. |

42. ° A multi-stage process substantially as described hereinabove

" with reference to Example 1.
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