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-1- - PROCESS FOR EXPANDI NG TOBACCO The present
invention relates to a process for treating tobacco. Mdre particularly, i_t

"rel ates t qgompgagess for expanding tobacco to increase i pgricudeciss
capacity. . Tobacco | eaves, after harvesting, are subjected to curing

processes. As a result of water |oss suffered during the curing process,

t he | eaves undergo variabl'e shrinkage. It is conventional practice in the
tobacco industry to treat cured tobacco intended for cigar or cigarette
manuf acture to recover the shrinkage by_increasing its filling capacity. It
I's generally considered that by treating the tobacco in this way the

* cellular structure of thePRGAESS KORHEXRAYDINGaTOBASC@xpanded to a state similar
to that found in the leaf prior to curing. A nunber of processes
exist for increasing the filling capacity of tobacco. These are w dely used

within the i ndq?r{e(rf/rekéhtaiﬁbéﬁt\i'&t PIREHEClo 4 BFAEBE Yor tledting tbbaého. TR €sent
i-nvention is based on the discovery that filler expansion levels simlar to

"~ and sonetirfsticyaty.eit relatestivoacprachiefod eppanding ctnbiasaa | toyingseaseeitpansi on

processes ,ﬁﬂ%n@g&%ﬁ ecovery can be achieved by the use of isopentane as
t he expansi o I'um'in the vapour phase in a carefully controlled process.

Tobacco leaves, after harvesting, are subjected to curing processes.
As a result of water loss suffered dbring the curing process, the leaves
uhdergo variable shrinkage. It is conventional practice in the tobacco
industry to treat cured tobacco intended for cigar or cigarette m'anuf_acture
to recover the shrinkage by increasing its f'ill'ing capacity. It is generally
considered that by treating the tobacco in this Way the cellular structure of
.the éu_red tobacco leéf is exbanded to a state similar 1o that found ih the
leaf prior to curing. | . | |

A number of processes exist for increasing the filling capacity of
‘tobacco. These are widély used within the industry to achieve product
recovery after curing.” The present invention is based on the discovery that
filler éxpansion levels similar to and someti.mes better than those achieved
by cohventionally used expans_iori processes and hence recovery can be
achieved by the use of isopéntane as the expansion medium in the vapour
phase in a caréfully contro"ed process. |

Accordingly, the invention provide_é a process for treating tobacco
' comprising the series of steps:
{1)  subjecting in a chamber the tobacco to a reduced pressure of.n_ot
greater than 70 mbar (7 kPa);
{2)  introducing, into the chamber, isopentane vapour at tempe'rature in
the'ra'nge of 70°C to iOO°C and .maintairiing the tobacco in contact with
iso_pehténe vapour at a pressure of at least 4 bar (400 kPa) to cause

impregnation of the tobacco structure;
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~Accordingly, the invention provides a process for treating tobacco
conprising the series of steps: (1) subjecting in a chanber the tobacco to
a reduced pressure of not greater than 70 nbar (7 kPa); (2) introducing,

into the “?@U‘Pﬁfm | sopent ane vapour at tenperature in th C?‘Eﬂg 70[err] C
r openta '

to 100[ er and nai ntai ning the tobacco in contact with”i vapour
at a pressure of at |east 4 bar (400 kPa) to cause |rrpregnat|0n of the

t obacco structure; WD 97/ 28706 _

PCT/ GB97/-00304 (3) renoving excess |sopent ane vapour by

depressurising the chamber, w thout causing damage to the structure.in the
st Oobacco; (4) =~ contacting the | npregnat ed tobacco wth steam to expand the,
<tobacco; (3) reuovinggexdesspisepentasei vapoue hdebressatising rtheeclidmber, | east

at mospher P GAIHING damags' 1S Yo stk n AHF SPPTE0t rcat od according fo the-
_process ofgf he gontacting the impregnated tobacco with steam to expand the
| tobacco; ' _ | |
{5)  reducing the pressure in the chamber at a rate of at least 100
mbarlmmute {10 kPalmmuta). and

{6) venting the chamber back to atmosphaeric preséure,

The tobacco which is treated according to the process of the
invent_ion will typically be in the form 6f pieces of cured tobacco leaf
'obtained by threshing, flailing or slicing whole cured leaves. The_ tobacco
may alternatively be in fhe form of strips cut from whole leaf or may be
shredded leaf. The tobacco 'td be treated will typically be'arranged'in
baskets in the processing chamber. _ _

The cured tobacco is, according to the preéent invention, subjected
to a reduced pressure of not greater than 70 mbar {7 kPa} i.e., to a
pressuré, in the chamber, of 70.mbar or lower. By this treatment, air in the -
processing chamber and air retained in pockets_between tobacco leaf pieces
or within the cell structure which would otherwise interfere with the

. subsequent impregnation of the ceilular structure by the isopentane vapour
is removed. The application of a pressure above 70 mbar does not
sufﬁciénﬂy remove occluded air in. the tobacco and, as a result, the
subsequent impregnation of the tobacco cellular structure by isopentane
vapour is impaired. Preferably, the pressure in the chamber is reduced to
below 25 mbar (2.5 kPa), more preferably to about 10 mbar (1 kPa), to
remove air from within the tobacco str'ucture to ‘enable optimum
replacement by isopentane vapour in the suEseq_uent stage of the process.
Isopentane vapour is then pumped into the processing chamber. It is

important in the invention that no liquid isopentane is allowed to enter the



invention will typically be in the formof pieces of cured tobacco |eaf
obtained by threshing, flailing or slicing whole cured | eaves. The tobacco
.may alternatively be in the formof strips cut fromwhole |eaf or may be
shr edded IW#&?”.’”‘F%e- tobacco to be treated will typically BETEBOAMRY in
baskets in the processing chanber. - The cured tobacco is, according to
the present invention, subjected to a reduced pressure of not greater than
70 nmbar (7 kPa) i.e., to a pressure, in the chanber, of 70 nbar or | qwer.
By this treatnent, air in the procesghﬂg chanmber and air retained in
pockets between tobacco | eaf pieces off wwthin the cell structure which

woul d ot hprodese ¢HEmbdrer Fhetdibrel NRyuRd RsopRnititie srgpee gnasiderthef plobessel | ul ar
structure by the isopentane vapour is renoved. The application of a
pressure &RBTWeroisyiiectadetn ihe shamber ahroysh endiapodedl WBighaferms, t he

tobacco afgbpefar fblrtar BehfuckORSAT" OOTRRABRY o6 able {d'EaiANAREC

cel | ul ar ucture | sopent ane vapour IS itnpalire refera

pressure icBntdtt Witiithe tsbaceduceSince lwoboitade Wad Highly lBitile naric
preferabl¥lgto about 10 nmbar (1 kPa), to renmove air from wthin the

tobacco Slammpableesalyente sagingeriog design ebepearnse and recopert avetedhpour | n
e SUnscHRoe AR Erlal==the 1AFBSIASALCY O olhebdE NI |11
| sopent anentering theneblarnberewiilebetinethe range of@r&%/ 28°MEo 100°C although
PCT/ G897/ g(r)|3c(:)¢:1ntacting the tobacco in the chambe.r the témperature may be reduced
.to from 60° to 80°C.. Isohe_n_tane vapour having a temperature greater than
100°C should not be introduced into the chamber since it imbairs the
subse'quent' steam expansion treatment and does not enable sufficient
. expansion of the tobacco to be achieved. Furthermore, if the vaboriser is
 setto produce isopentane vapour at a temperature less than 70°C theré isa
. risk that Hqukiisopentane”nﬁght pass through and enter the process
chamber. Isopentane vapour at a temperature lower than 70°C might, on
entering the chamber, be cooled by the contents of the chambe.r to the
extent that it condenses. The effect of allowing liquid isopentane into the
process chémbef is to disrupt the process. Firstly, any liquid isopentane
present in fhe chémber will take energy out of the system as it evaporates.
Secondly, .the energy requirements of the excess isopentane 'recovery
procedures will be increased. |
The émouni of isopentane imp;egﬁaﬁng thé celis in the tobacco leaf
is controlll_ed' by the pressure of isopentane vapour creéted in the process
cpamber. The isopentane vapour is injected into.the. chamber until an
. internal' pre_ssufe of at least 4000 mbar (406 kPa), breferably up to 5200
- mbar (520 kPa), is achieved. When this pressure value is reached, the
chamber is sealed after which the internal pressure may continue to rise as

the temperature of the isopentane vapour continues to rise. The tobacco is

then maintained in contact with isopentane vapour at a pressure of at least



-3- process chanber. Therefore, liquid i sopentane stored outside the -
process chanber is injected in the chanber through a vaporiser which forms
| sopent ane vapour at bet ween 70[err] and 100[err]C before it is able to . o
come into conégﬁ) wi th the tobacco. Since isopentane is a hlg_, voI atite -
and fl amma®i%?? ent, engineering design of the process

system nust be car eful | y undertaken. The tenperature of t he’ i sopent ane_.
vapour entering the chamber will be in thé range of from70C to 100ferr]C
al though . on contacting the tobacco in the echanber. the tenperature may be
reduced to from60 to 80[err]C. |sopentgane vapour havi ng a tenperature
.greater than 100[err] C should not be introduced into the chanber since it
4 mpai rs t h609Ghmban¢hd0 dRahnard pempemtuter bicativtinathe ogs afdromn@0!e

sufficient -ex ion t he tobacco to be achjeve Furthermpre, if th
vapori ser % @‘i‘rg ﬂﬁiﬁuﬁ%’“?‘?b%é?ﬁ‘&ﬁ@"?ﬁpﬁﬁr‘h%ltmgaf’%?rﬂﬁ? gl Hredhe han

70ferr]Ct Fb%rp%nta%eaho Eg&‘fr t 0@ h'abQ%GnH%Q?:QBGH%%IQ'Ef @{Eb%%sid?" BHgRe and

-enter the process c I sopent ane vapour at a tenperature | ower. than
70[err]C rrtqbac,cooaaterluteeacMQvem@ychmman)ethecmbadcdoyntdmtemtneti't shef the

chanber tot e extent. that it condepses. effect al | | i quid

i sopent ane”| Q%Brefﬁ'éreﬂﬁ%%gnﬁl‘{éﬁﬁ'ér qusa PB" i} 6xte Sl".‘h‘%ff %&"ﬂ ?egtly any
liquid i sopegtedily PAERRNbrdsBuld Bs6d R bbAEdd i amxﬁmgm setitatl wile system
as it evaporates. Secondly, the energy requirenments of the excess -

i sopent anetheecmmarpﬁ v@pdur der wi perieg fnfrorndd50 minutesheThisopemiodh
Pt 20 ety S B Bt e b GRkE Bnkfufont e Y e
| sopent ane VapOWs sd:‘onl & 60§ 2liné peAod Mascdlapderr alliBkédssaBopaitahsalappupssur e
of at |east 4000 nbar (400 kPa), preferably up to 5200
is removed from the chamber. by reducing the pressure in the chamber as
- quickly as possible, preferably to a value in the range of from 1000 to 1500
mbar {100-150 kPa), without causing any substantial disruption or breakage
of the cellular structure of the tobacco. Subs_taniial disruption or breakage
of t.he cellular structure at thié .s'tage in the process would be cat.astr.obhic
since subsequent expahsion of the tobacco would be impaire.d or even
.prevented. We have found that this pressure reduction can be achieved in
10-20 minutes, typically about 15 minutes.
Immediately followang the depressunsatlon ot the chamber as
descnbed above steam is introduced into the chamber. The temperature of.
-the nmpregnated tobacco is caused to increase rapidly by contacting the
tobacco with the steam. As a consequenc.:e. of this rise in temperature, the
isopentane bound _i'nside the tobacco cell structure undergoes a volume
‘increase causing the cellular str’ucture. of the tobacco to expand. As the
~ steam is introduced the pressure in fhe chamber rises to a level typicallly not
greaier than 3000 mbar (300 kPa} and preferably within the range of from
2200 to 3000 mbar (220-300 kPal. A rapid temperature rise in the
tobacco is required in order to achieve effective expansion.

Care should be taken with the introduction ot the steam so as not to

create avoidable turbulence inside the chamber’ ‘which would have a



mbar (520 kPa), is achieved. Wen this pressure value is reached, th
chanber is sealed after which the internal pressure nmay continue to rise as -
The tobacco is

‘then mai ”tg)d’ﬁﬂsio@ contact with isopentane vapour at a prpéﬁ%_rgy,,@gmat | east

the tenperature of the isopentane vapour continues to rise.
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-4- 4000 nbar (400 kPa) and terrperature typi caIIy in the range of from 60C
to 80[err]Cto allow conplete penetration of the tobacco |leaf cells by the
i sopentane to occur. W have found that good | evels of expansion of the

tobacco can be achi eved by nmaintaini ngst-he tobacco in contact with the high '

pressure i entane our eri od N ex SS O apou
B oo hol VASTROTEl Bifaoth ahg deRadum exeansiar Wham he SRR

30 mnute

°f PTETH &c

s.
t with

- the i sopeniaifg VeRaH .ﬁ%dactnﬁ{' HQSOIeafchem fwe 5Qvén diSsted TAbve etHerd As

causes the vapour to be iInpregnated Into the tobacco structure.
soon as t hinsraductiopeofi thet theIlsaﬂthnahuedaxcﬂ&am mpenananapmpour.s

e vea: bl Wil B EeldReS o fhps et B SRS Gerify Brsatnier dbeecio
(100- 150 kﬁa»uhw\/aﬁuiorﬁatueldmm iftPESRdErisal edlipntdtiti Withiy 1y grikege of

the cellular structure of the tobacco. Substantial disruption or bre
This equipment consists of a condenser through which cold water is

passed. The efficiency of the condenser, which affects the rate of

condensation of the steam and isopentane vapour, affects the rate of

reduction of the pressure in the chamber. The efficiency of the condenser

unit may, for instance, be varied by varying the temperature of the water

flowing through it or by varying the rate of flow of the water through it. It

- is, thus, possible to control the rate of change in the pressure in the

chamber by controlling the .rate_ of condensation of  the

isopentane vapour in the condenser unit. The present invention

qui ckly
0 nbar -

akage

steam and

is based on

the discovery that the final filling value of the treated tobacco which

depends on the expansion of the cell structure achieved can be controlled

by control of the rate of change of pressure in the chamber

during this

stage of the process. The relationship between the filling value of the )

treated tdbacc_o obtained and the rate of change of pressure in the chamber

at this stage in the process appears to be linear over the range investigated.

We have found that, to obtain a satisfactory flllmg value, the rate of change

of pressure should be at least 100 mbar/minute (10 kPa/minute).

Preferably, however, we would operate the system to achieve a rate of

change of pressure of at least 300 mbar/minute {30 kpalminute)'and most

preferably greater than 400 mbar/minute {40 kpa/minute) in order to

achieve a high fil.ling value. During this stage of the process the

pressure is reduced to about 100-300 mbar (10- 30 kPa} at Which time the

chamber is isolated and air is allowed to re- enter slowly to brmg the

pressure back to atmospheric.



of the cellular structure at this stage in the .process woul d be
catastrophi c since subsequent expansion of the tobacco would be inpaired or
even prevented. W have found that this pressure reduction can be achieved-

in 10-20 typi cal |y about 15 m nutes. - tmediately fol | owi ng
t he depregﬁ%ﬁqﬁi on of the chanber as described above stpggfﬁq%’oq:’mroduced
into the chanber. The tenperature of the inpregnated tobacco.is caused to
increase rapidly by contacting the tobacco with the steam As a consequence
of this rise in tenperature, the isopentane bound inside the tobacco cell
structure undergoes a vol une increase cagsing the cellular structure of the
st obacco to expand. As the steamis introduced the pressure in the chanber
‘rises to a | evdhet{hsisctaeatgd nigbagee aafter remavalotrormithe Rrocess phpmired

L o N A 8 B I

rapid tenperature ri'se | e'to

ef fecti vewapdosiciar or cigaret prediition bas rédsiredyi tAheubitaticnbbadighg on of
~the steam so as not (o create avoi dabl e turbul ence inside the chanber which,
woul d hav&emgoves heat theotppagco thereby fixing the expansion achieved. For

on the {ofaBas S A enEL tepy i e piogess of dog inverlin Wldplpahe! <1
i nt roduct itxeatedhatobaeas hiad drieamatioallyi kdncayetl afiery dedvieg the process
| chamber forms a preferred efnbodiment. '
| In order to measure the f_i'lling~ value of a cured, threshed cigar
.tobaccq product as described in the 'fdllow'ing examples, a filling value
apparatus is used which is essentially composed of a cylinder 64mm in
diameter into which a piston 63mm in diameter slides. The piston has a
.gréduated scale on the side. Pressure is applied to the piston and volume in
| millilitres of a given weight df tobaqco, 14.18g is determined. Experiments
have shown ihat this apparatus will accurately d_eferrhine thé filling value of
a given amount of threshed cigar tobacco with good reproducibility. The
.pressure on the tobacco applied by the pistoﬁ in all examples was 12.8 kPa
applied for 10 minutes at. whiéh time thé. filiing value reading was taken. |
The moistljre,content of the tobacco affécts the filling values 'detern'iined by
thié. method, therefore comparative filling values were obtained at similar

moisture contents.

Example 1 _
150 kg of a cured, threshed 'ciga'r tobacco _c__bh_taining. 14% moisture and
having é filling value of 5 cc/g was arrariged in baskets and treated
according to the process of the invention in a treatment chamber. The
- pressure in the treatment chamber was reduced to a value of about 25
: mbar {about 2.5 kPa) and then isopentane vapour having a temperature
between 70° and 100°C was 'pumped into the chamber raising the. pressure

in the chamber until a pressure of above 4.3 bar (430 kPa) was reached.



- to atnosp

I ntroduction of the steamis discontinued. Steam and isopentane vapour,
which is released fromthe tobacco cell structure during expansion thereof,
.is withdrawn fromthe chanber into condenser equipnent within the plant.

Thi s equi p¥@AT28¥8hsi sts .of a condenser through which col &W@’“P%“"passed
The efficiency of the condenser, whi ch affects the rate of condensati I on of
t he steam and i sopent ane vapour, affects the rate of reduction of the
pressure in the chanber. The efficiency of the condenser unit may, for .

i nstance, be varied by varying the tenperature of the water flow ng through
it or by varying the rate of flow of t he Mat er through it. It is, thus,

possible to Confﬂéjkoﬁél;%or\'ﬁ’rkﬁ rﬂ&n?é]ﬂ@@‘?n'ébntt&ﬁ RAES B RopBntde Gé}%ﬂ?er by

* controlling the rate of condensation of the steam and isopentane vapour in
" the condenera further IheniputesenAlli excens iisopensaneavapownwabdhdngemoyed t hat

.the final |II|n val.ue of the treated tobacc I ch, depends o

expansi on ‘f’mtwgg%mbeé'tbryu@f’ﬂf’ﬁ'gaé # BIEFULSID W‘W?‘ﬂ’l V&f%ﬁer&é\f’fol of
the rate Ofpcifiarsmbindy e:%salrsrés@uw%fclasabeﬁ 4lubpn9( 14D kPaf.a08t84m! he
process. The rel ationship between the filling value of the treated tobacco

obt ai ned awas tthen intredugedcinto ghe chambossmmb aj pressrecofaabimst Jibar H880st age in

~the proce ppear.s . r the e |nve a ve found
t hat , (S)%:aj ﬁ:ag " Sf'i’%qb‘ac‘bber 3%?? P Itﬁ TREVPa ebgf L@%’Qnéﬁ“@ o
pr essure sdbuilt R Beinddes| eAftkbr 16, fﬁ@wd&smam tr{el&dfﬁbérnﬁvaatrec)ucd?refer abl y,
however, we woul d operate the systemto achieve a rate of change of '

pressure dRt@of| 488t mbgomindte i1 HUkRa/BY RBSRAMUARY isABERBEE PWIRAU abl y
greater thgg,« QQHE&%B( ﬁbm‘ttﬁe(éﬁarfi%{ iy %sédﬂ' 18" 464 :% dRRBLEVE TR N gh
) ring this stage of ’

filling va rocess e pressure is
reduced. tcprabswb \31@9-r8&ﬁhed)ar ab&Gf 300ki?fhhr ﬂOvﬂﬂa&tmtwmehtdmnt:Ia&nbas is
|solatedadalJ “al l owed . to L slowy to bLirl?the sure back
to enter the chamber to ring the pressure back to at osp eric
pressure. The pressure values employed within the treatment chamber are
shown in Fig. 1 o
After removal of the treated tobacco from the chamber its final filling_

value was measured to be 7.4 cc/g.

EXBI.TIQ. le 2

The procedure of Example 1 was repeated on another sample of the same
untreated tobacco with the ‘exception thét after Ithe intfodu"ction of steam
into the chamber the pressure in the chamber was reduced at a rate of 450
mbar/minute {45 kPa/minute). The preséure values employed Within the
treatment chamber during this Example are shown in Fig 2. After removal
of the treated tobacco from thé chamber its final filling value was measured

to be 8.2 ce/g.

. Example 3 _
"~ The relationship between the final filling value of tobacco treated according
to the invention and the rate at which the pressure in the treatment

chamber following the steam treatment of the impregnated tobacco is



WD 97/ 28706 _ ' PCT/-GB97/ 00304
The thus-treated tobacco after removal frontthe process chanber nay- then be
_pneunat|cally conveyed and, if required, blended in the usual way for cigar
or ci gar etgyGofgogtuct i on as required. Pneumatic conveyrngiE?EHﬁﬁmﬁgat from
t he tobacco thereby fixing the expansi on achi eved. For this reason, an
addi t i onal step in the process of the invention whereby the treated t obacco
is pneumatically conveyed after |eaving the process chanber forns a -
preferred enbodi nent. - In order to nmeasure the filling value of a
cured, threshed cigar tobacco product-@8s described in the follow ng
.exanples a fill val ue apparatus is used which is essentially conposed:
s - h b

of a cyli Jgdpceg, IVESHAR BJMYRTHERtIPN VS FRTB ST AU PYIFERRALEE S| i des.
The pi stormeaaoaesaadyﬁtﬁstnﬁreah %e@erémﬁnéé Bt :Ere%%waee'édmhwa o the
pi.ston and volunme in mllilitres of a given weight of tobacco, 14. 18g 1s

det er mi necef mmwmdgchmensmweatraentt tr:hamhtp‘phlrllathusg e lstmmuga:tfel y
-determ ne gl | | | val u ﬂ& &‘S ﬁn anou H’é’o ed .Ci gar t obacco

Wi th good G ﬁt’f/e ‘THE® SPEQLPEPSSH S ”98886'865 4 depmPnen e

piston in t?i'al t8XNEPhE%t BPSvarging hP@ r@tePht %ltaﬁrmlaorﬂwm%%r ataa\rt"aeh time

the filling val ue readi ng was taken. The npisture content of the tobacco
affects t Heomﬂ!ﬂtlahﬁgwaﬂue&ltmﬂﬁmtwtmhtmemcmbem lveastondensedpar ati ve

filling Va}n YhE cShdEnss t@nlpgg tﬁe apparakus use l\J/rrreu:ugeoagrtneg the effrcrency of
the condenser unit the rate of change in pressure in the treatment chamber

may be increased. _ _ . |
In carrying out the trials one 6f four levels of condenser efﬁcienéy

was employed. The four levels were:

Efficiency level (decreasing)  Method

1 {max) full chilled water is circulated through the
S - condenser from the end of excess
isopentane removal stage to end of

pressure reduction stage.

2 ‘ " chilled water is circulated threugh the
' condenser throughout pressure reduction
stage. '

3 ' | o ‘chilled water is circulated through the

condenser when the rate of change of
pressure in the treatment chamber drops to
267 mbar/minute.

4 . chilled water is circulated through the
o condenser when the rate of change of
pressure in the treatment chamber drops to

2133 mbar (mmute)

- The rate of change of press'ure in" the pressure reduction stage was
determmed from the monltored pressure vs time profrle and recorded m

_each case. The results of the trials are set out in the following Tabte



Exanple 1 150 kg of a cured, threshed cigar tobacco containing 14% noi sture
and having a filling value of 5 cc/g was arranged in baskets and treated
aceording to the process of the invention in a treatnent chanmber. The

‘pressure iwWoldgsiof eat ment chanber was reduced to a val ue pépaR@WhaR> NMoar -

‘»

(about 2.5 kPa) and then i'sopentane vapour having a tenperature between 70
and 100[ err] C was punped into thel%ggrbeﬁ raising the pressure in the
chanber until a pressure of above.- bar' (430 kPa) was reached. - - WO
97/ 28706 : PCT/ GB97/ 00304

N et—trn—conrtract—wti; sopentane vapour :
for I‘E’ﬂ 1eEﬁ%e ¥1u1 es. H‘tegxg&aan sopeniane vapoA‘ V\%é tﬁen rqrmveg .
fromit harte§ y reduci ng Eg M8 sure ih the ¢ KJ over a pqgriod of
aboutMW@uﬁ@—Mmsthen '
intraduded}intolthe chanber unt813a pressurée of about 7d7har (300 KWPa) was
reached?2 The tirde taken for thi83dressure to be attai 84d was about] 2 o
-m nut?esS After Bhis, the pressus20in. the chanber was 7d8uced at ajfrate of
150 ntbad/ m nute2(15 kPa/ m n) as48d eam and i $opent ane 9&8our were rlenoved
fromit h8 cphanbed and passed to 842 condensef. The prgggure was rgduced to
~about: 260 hbar @20 kP‘a) at wni cggpol nt arr ywas 7.93 '
.7 1 375 805
: 8 1 303 ' 7.52
;. 9 1 ) _ 303 . 7.75
- 10 2 i 400 . ' 8.54
P11 2 . 400 - 7.94
12 3 280 - 743 -
13 -3 287 ' - 7.73
14 4 202 . - 7.73
15 4 - 216 e - 7.67
16 4 . 150 . ' 6.92
t17 4 134 ' - 7.32
: 18 4 165 . B8.75
19 4 211 : 7.89
20 4 156 7.32
v 21 4 205 ' 7.27
22 4 - 213 7.49

The total average filling values obtained were plotted against the rate of change of

pr_essure used in the pressure rédi:cﬁon stage and' the best fit line drawn through

these. This is shown in Fig 3. Ageordi'ng to the results obtained and the best fit line

shown in Fig "3 the filling value (FV) of the treated tobacco is related to the rate of

change of pressure in the chamber fo!lowung steam treatment of the tobacco (RCP)by
the followmg expression : '

FV = 2,221 x 10°x RCP + 6.997 _



allowed to enter the chanber to bring the pressure back to atnospheric
pressure. The pressure val ues enployed within the treatnment chanber are

_shown in Fi g 1 After renoval of the treated tobacco fromthe chanber
its fi nal Lhd-9e val ue was neasured to be 7.4 cc/g. bFr063okn€
procedure 01? Exanpl e 1 was repeated on anot her sanple of the sane untreated

tobacco with the exception that after the introduction of steaminto the
chanber the pressure in the chanber was reduced at .

nbar/ m nute (45 kPa/ m nute). The pressure val ues errpl 0 ed Wlthl n t he

treat nent chanber during this Exanplel@re shown in aI of
the treated tobacco fromthe chanbemfl nal fil I| ured
to be 8.2 cc/g. Exanpl e 3 The rel hi p betweentheflnal f||||ng

" val ue of tobacco treated according to the invention and the rate at which
the pressure in the treatment chanber follow ng the steamtreatnent of the
i npr egnat dd t ohepreseps for treatmg/\[gtg;ppgg:mnsmg the series of steps:

PCT/ GB97/ 00304

(1) subjecting in a chamber the tobacco to a reduced pressure of
not greater than 70 mbar {7 kPa); '

{2}  introducing, into thé chamber, isopehtane vépour at a
temperature in the réngé of from 70°C to 1CO°C and maintaining the

_tobacco in contact with isopentane vapour at a pressure of at least 4
bar {400 kPa) to cause impregnation of the tobacco;

{3) removing excess 'isopenta_ne vapour by depressurising the
chamber, without causing damage to the cell structure in the
tobacco; | _

{4) conta‘cﬁng the impregnated _tobadco with. steam to expand the
tobacco; | |

{(5) reducing the pressure in the chamber at a rate of at jeast 100
mbar/minute (10 kPa/minute); and | |

(6)  venting the chamber back to atmospheric pressure.

2 A process according to claim 1, wherein in step {1} the tobacco is

subjected to a reduced pressure bélow 25 mbar {2.5 kPa).

3 A process according to either claim 1 or claim 2, wherein in step {2)
the tobacco is maintained in.bontact with the isopentane vapciuf at a
pressure in the range of 4000-5200 mbar {400-520 kPa) for at least 30

"~ minutes.




-8- reduced was investigated. The investigation was carried out by
repeating the procedure of Exanple 1 several times but in each case a

- different rate of -pressure reduction in the treatment chanber foll ow ng the
st eani ng ofvgdrmstwbacco was used. The rate of pressure regQTiGBOMN003es vari ed
fromone trial to the next by varying the rate at which the mxture of

st eam and i sopent ane vapour, wthdrawn fromthe treatH

condensed in the condenser unit. of the apparatus used. m
efficiency of the condenser unit the rate of change |nu “%m i\ﬂmﬁu

treat ment chanber may be increased. -11-1n carrying ™ alss ®ne of
four | evel s of condenser efficiency was enpl oyed. The four Ievels wer e:
*Efficiency |evel (decreasing) Met hod 1 (max) - full

‘chilled wauer iq frdcess akeerdidy /@Ry M@ of claims 1 to0 3, wherem in step (4)
condenser from the end of excess

i sopent ane the gtaam lggrggngc@déntp tie chamber to raise the pressure to a valug)péssur e

.reduction %%gcézoc;w 3000 mbar (220-300 kPa) ~chilled water is circulat ed_
t hrough the condenser thr oughout pr essure
reduction - . stage. .3

chilled wa e.r i cr rcul ated through the '

condenser é)rQ%ﬁSé apcgﬁmggéoopiarm 4, wherern the rate of change °f)ressure

nbar/ m nut e

in the ”eﬁ]‘éﬁﬂf’e CiRa &S S”f?tosthﬁoprocess is st least 300 mbarlmmute 26%0
_kPaImm__ute) '




4 chilled water is circul ated through t he
condenser when the rate of - change of - : . pressure
i n. the treatnment chanber drops to ' 133 nbar
(m nute) Qﬁm @t e of change of pressure in the pressuredﬁﬁgﬁ%mﬁp st age
was deterntne romthe nonitored pressure vs tinme profile and recorded in
each case. The results of the trials are set out in.the follow ng Table.

WO 97/ 28706 _ . o 1 /3 o PCT/ GB97/ 00304
Table  Trial Efficiency Rate of. Change _ Aver age
No. - LeveI : .~ of pressure - : (total)
(nbar/ntn) 1 ¢ pmifngvyarog . § v 1 7 ' 313
*7.77 2 ' 1 : 633 8.41 - 3

2 1 520 - o 7.73 -ﬁ 2

450 7.38 5 . 3 : 317

7.93 6 3 343 ' 7.93
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7 1 375 805 8 1

303 - 7.52 9 1 303

7.75 10 2 _ 400 . 8.54 11

2 - W0 97128706 400 o ' 7.94 12 PCT/GB97/00304
280 7.43 13 3 ) 287 _
7.73 14 _ 4 ' %ﬁf o . 7.73 15

4 - 216 - 3 - 7.67 16 4 o
150 - - 6.92 17 4 N - 134

7.32 18.. 4 r ' V=1 r Y — 6.75 19
VAR VLA L X T I R R
*156 ' 1 7.32 21 4 205

7:27 22 : 4 213" Eg 7.49 The -
total average fillihg values obtained were plotted apgimst the rate of

change of pressure fised in the pressure reduction st nd the best fit

"I fne drawn through fhese. This is shown in Fig 3. Ac Ing to the results .
obtained and the beft fit line shown in Fig 3 the fifl {i% value (FV) of the
treated tobacco is felated to the rate of change of fpfessure in the chanber
following steamtreft nent of the tobacco (RCP)by t e {38 owi ng expression

FV =2.221 x ‘10[err]}{x RCP + 6. 997
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-10,.- - CLAING -1 A process for treating
tobacco conpr|5|ng the series of steps: (1) subjecting in a

chanber thewjmhmmno to a reduced pressure of ~not gr eeramstboaos 70 nbar
(7 kPa); (2) introducing, into . the chanber, isopentane vapour at a

‘tenperature in the range of from70[err]Cto 100[err]C and mai ntaining the
t obacco in contact with isopentane véppgr at a pressure of at |east 4

bar (400 kPa) to cause inpregnation of the tobacco; (3) renoving
excess isopentane vapour by depressurising the chanber, without
,cau5|ng damage to the cell structure in the - t obacco; (4)
contacting the inpregnated tobacco with steamto expand the. t obacco;
(%) reducing the pressure |n the chanber at a rate of at | ezt 100
nmbar/ m nute (10 kPa/ (o) ventrng tne cn f&2r back to
at rospheric pressurqg. 2 Alprocess accordlng to claimfl, wherein in
- st-ep (1) the tobaccq is '
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subjected to a reduced pressure below 25 nbar (2.5 kPa). Q&oiﬂp}-gc'e& :
accqrding to either claim1l or claim2, wherein in step (2) L M8 PO i's
.Meintained in contact with the isopentane vapour at a prezZapss
range of. 400%&&00 nmbar (400 520 kPa)_ for at least 30 mn
97/ 28706 T foaas ateny, CRCANEATION DCT/ GBO /Y68
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(57) Abstract

. Tobacco is treated to cause {ts expansion by a process which comprises the steps of subjecting it, in a treatment chamber, to a reduced
pressure of not greater than 7 kPa, impregnating the cell structure of the tobacco with isopentane vapour at a tempemture in the range of
from 70 *C to 100 *C and maintaining the tobacco in contact with the vapour at 8 pressure of at least 400 kPs, removing excess isopentane
vapour from the treatment chamber, contacting the impregnated tobacco with steam to expand the tobacco cell structure, reducing the
pressure in the treatment chamber at a rate of st least 10 kPa/minute, preferably 30 kPa/minute, and then venting the treatment chamber
back to aunospheric pressure, The final ﬁllmg value of the tobacco treated according to this process is directly propomonal to the rate at
which the pressure in the treatment chamber is reduced following the steam treatment of the tobacco,




