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ABSTRACT

Reconstituted tobacco is typically made by recavdragments and particles of tobacco, which is comrily
coated by impregnating in a bath of a liquor of dobo extract to rich the reconstituted tobacco bskeets in
flavor. An innovative non-contact coating procesgray coating, was proposed in this research, whicbke
through the limitation in wet strength requiremémt reconstituted tobacco base sheets in traditidmgregnation
coating means. The influences of solid contentfiowd of tobacco extract, and running speed of gaatinachine
on coating amount and final sheets formation wenestigated. The results showed that the coatinguatnof
tobacco extract increased with the solid conterd 8aw of tobacco extract in- creasing, the forratiof coated
paper sheets was significantly improved by incregghe solid content of tobacco extract and coaspged. It
was found that basis weight, bulk, and absorbeltcity of reconstituted tobacco base sheets didpnotiuce a
significant effect on spray coating performanceisT$tudy confirmed the potential of spraying ashaice for
reconstituted tobacco coating.
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INTRODUCTION

Commonly, a large amount of crushed tobacco I¢af @ind dust was produced and discarded in regtdaessing
of tobacco products [1-3], reconstituted tobacc@ayermaking method was a way of taking full adagatof these
tobacco scraps or waste. It involved operation$ iscdigesting the particles and beating them timty form a
pulp, this pulp was then formed into a reconstdutase sheet, using equipment which is similah#&b tised in the
paper industry [4-7], the base sheet was finallgted with concentrated aqueous tobacco extract.cbhgéng of
tobacco extract was essential for reconstituteéidob base sheet to cover the wooden smell andnoatgood
flavor [8].

The most common coating methods presently was igmatéon coating, the wet strength of reconstitutdzhcco
coated by impregnating process was of importantreerial significance for coating machine runninghout

tobacco sheet broken. However, the wet strengtieadnstituted tobacco sheet was generally too waake there
were considerable of tobacco fines and scraps,hwligss much shorter in length than the right filibeg capable of
interweaving and forming a web. Based on it, inmmustrength aid was commonly used in the manufaiti
cigarettes and similar smoking articles for sakdoofd safety [9-11]. Now therefore, a coating metlmmvering
enough tobacco extract on reconstituted tobaccardézss of the base sheet strength was demanddte $ghay
coating was a non-contact coating method withoat rdquest for wet strength of base sheet, and qoasdy

would be a good choice for production of recongitutobacco.
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In short, the main objective of this research iet@luate the potential of spray coating as a ehoiccoating

method for reconstituted tobacco. The effectiverafsspray coating was examined in terms of solidtent of

tobacco extract, tobacco extract flow, coating dpeed basis weight, bulk and absorbent velocitypb&cco sheet.
Results were analyzed in terms of coating amoudtfammation index of the final tobacco sheet prdduc

EXPERIMENTAL SECTION

Materials

The raw pulp fibers and chemicals including tobastem and tobacco waste, unbleached softwood g,
eucalyptus pulp, PCC(precipitated calcium carbgnate food grade, chitosan were provided by Xin Ye
reconstituted tobacco Co. Ltd., (Wuhan, China).

Preparation of reconstituted tobacco base sheets

The stock for reconstituted tobacco base sheetawascture of tobacco stem and tobacco waste pulpleached
softwood pulp, and eucalyptus pulp, which were eetipely refined initially with KRK high consistegc
refiner(Japan), and then successively beaten ioingfdegree of 40 °SR, 50°SR and 30°SR with PhiledPTI
corporation, Norway) before mixing. PCC in food dgavas added into reconstituted tobacco sheet#leas dnd
0.06% of chitosan was used as retention aids ferdi and filler. And finally the reconstituted toba base sheets
with basis weight of 35+2g/m?2 were prepared usiighi€n automatic paper sheet former (PTI corporatimmway)
in papermaking method.

Tobacco essence extraction

The tobacco stem and waste were extracted in paterwith liquor ratio of 1:6 at (60+5)°C for 1lespectively.
And then the extracted liquors were mixed at rafi@:1 and condensed in a rotary evaporator at T@%Cseries of
concentration.

Spray coating of reconstituted tobacco base sheets

The moving of prepared reconstituted tobacco bhsets was controlled by RK-303 coater(RK Co. LEhgland)
through fixing it on a home-made disc, and the pg@n(Wei You Te Co. Ltd., Fenghua, China) was éitead on
the coater, thus the reconstituted tobacco basetsheere coated as they go through. The coatechsttdged
tobacco sheets were put into drying oven for 2 naimg then the prepared reconstituted tobacco shests
conditioned at a constant temperature and moistunmore than 24 hours, and then weighed. Ther fidpers with
formation index about 137 were used and coateddardo eliminate the interference of formatiorbake sheets in
measuring the effect of solid content of tobacctvaex, tobacco extract flow, and coating speed aating weight
and formation index of paper base sheets; The hademeconstituted tobacco sheets using the tobstook
mixture were used and coated in measuring the tefiédasis weight, bulk and absorbent velocity bé t
reconstituted tobacco base sheets on coating amount

Measurement of paper and reconstituted tobacco shise

The basis weight of filter papers and reconstitutdzhcco sheets before and after coating was meshswcording

to GB/T451.2—1989, the bulk of reconstituted tolmasbeets was tested by paper sheet thickness(pester sheet
testing machine factory, Changchun, China), anadrilesnt velocity of reconstituted tobacco sheets massured

by ZZ-100 Klrim paper sheet surface adsorption Weigster(Sanquanzhongshi testing machine Co. lidan,
China) according to the standard method GB/T461.8891 The formation index was tested by paper sheet
formation tester(Techpap Co. Ltd., France).

RESULTS AND DISCUSSION

Effect of solid content of tobacco extract on coatg amount and paper sheet formation

The uniformity of paper thickness is the real digttion of the paper quality in the specified arei@.1 showed the
coating weight and formation index of paper shests function of solid content of the tobacco ettrahe filter

papers of formation index 137 were used as the bheets due to their consistent formation. The leméhe

formation index, the better the paper formation wasould be seen that all of coated filter papatained better
formations than the uncoated ones. The formatidaxrof spraying coated filter papers decreasedragmisly with

the solid content of tobacco extract increasingnfii0% to 50%, and then increased as the solid mbafdobacco
extract increased to 60%, the best informationxnofle79 was achieved at the solid content of tobaextract of
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50%. Furthermore, the coating weight on filter papleeets increased constantly as the solid comtetdbacco

extract increased. It can be concluded that thaysppating gave a positive effect on the formatbpaper sheets
and coating weight of tobacco extract, and subsgte better flavor of reconstituted tobacco wapested. Since
some insolubles of tobacco extract was precipitatedi blocked the bumper as the solid content aidob extract
exceeded 51.5%, therefore, 41.2% was adopted fsesuent experiments.
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Fig. 1. Coating amount and paper sheet formation itex as a function of solid content of tobacco extef(*coating machine speed was 20
m/min, spraying flow was 3.45 ml/s)

Effect of tobacco extract flow on coating amount ath paper sheet formation

As can be seen from Figure 2, as tobacco extrast fate increased from 1.25 ml/s to 6.91 ml/s,dbating weight
sharply increased from 8.64 g/m2 up to 27.05 gth@,gross growth reached 213%. However, givenithigation
of spray gun, the tobacco extract flow could notr&ieed any further, or a much higher coating amheuas to be
expected. It seemed that a higher tobacco exttaat fate would not bring a positive effect on pasbreet
formation, since no significant decline in formatiomdex was detected after tobacco extract floneeged 2.25
ml/s, the formation index stayed around 80. Thesibbs reason was that the particles of sprayingdob extract
coagulated and consequently resulted in worsecimdize distributions with the flow rate increasin
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Fig. 2. Coating amount and sheet formation as a fuation of tobacco extract flow (*coating speed wasi2n/min, solid content of tobacco
extract was 41.2%)

Effect of coating speed on coating amount and papeheet formation

As can be seen from Fig 3, the coating amount medlgreatly as the coating machine speed increasediuced
by 14.46 g/m2 as the coating machine speed rose i@m/min to 40m/min. However, the acceleratiorcadting
machine did not cause a poor paper sheet formatanversely a much better formation of paper sheatsgained,
the formation index decreased from 91.5 to 51.6nfthe point of mass production, higher machineninm speed
was expected for higher production efficiency. Hoemr from the experiment results in this laboratecale, the
coating speed acceleration gave an adverse effemating amount of tobacco extract.
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Fig. 3. Coating amount and paper sheet formation aa function of coating speed (*solid content of theobacco extract was 41.2%,
tobacco extract flow was 3.45ml/s)

Effect of basis weight of reconstituted tobacco bassheets on coating amount

From this part of experiment, the tobacco extraas woated on the handmade reconstituted base sh&tetsd of

filter paper in order to discuss the effect of bageight, bulk and absorbent velocity on the cgatimounts. As can
be seen from Figure 4, no significant differencecivating weight was observed with the basis weight
reconstituted tobacco base sheets decreasing fib84@m? to 29.68 g/m?, which indicated that theses no

definite relationship between the basis weight efonstituted tobacco base sheet and the spreaflitubacco

extract on its surface.
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Fig. 4. Coating amount as a function of basis weiglf reconstituted tobacco sheets(*solid content dhe tobacco extract was 41.2%,
temperature was 22 °C, coating machine speed wasnfnin, tobacco extract flow was 4.35 ml/s)

Effect of bulk of reconstituted tobacco base sheets coating amount

A series of reconstituted tobacco sheets with warioulks were prepared through the process conthlding the
pulping of tobacco and wood fibers and the preseinipe prepared base sheet, at the same timéasie weights
of all of the tobacco base sheets were kept onta®bg/m2. As can be seen from table 1, similath effect of
basis weight, the bulk of tobacco base sheets dicxert a distinct influence on the coating amost the bulk
increased from 1.83 cm3/g to 3.15 cm3/g, the cgaimount of extract on reconstituted tobacco bdsets
increased slightly.

Effect of absorbent velocity of reconstituted tobaco base sheets on coating amount

It can be seen in fig.5, no significant change dating amount was detected, although the absonmdotity
increased sharply from 9.5 to 33.1 mm/10min. Gdhespeaking, the reconstituted tobacco sheet \igher
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absorbent velocity should has higher adsorptioralodipy, therefore theoretically the coating amowats supposed
to be much higher, which was not observed in thalt®f this part.

Table 1. Effect of bulk of tobacco base sheets onating amount

Basis weight Basis weight Coating

Bulk : -
femelg before coating  after coating amount
/g/m? g/m? g/m?
1.83 34.68 52.15 17.47
2.14 33.41 51.20 17.79
2.31 34.55 51.65 17.10
2.53 34.82 52.10 17.28
3.15 34.39 52.80 18.41

(*solid content of tobacco extract was 41.2%, aogttiemperature was 22°C, coating speed was 10mtofiacco extract flow was 2.35 ml/s)
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Fig. 5. Coating amount as a function of absorbentelocity of reconstituted tobacco sheets (*solid ctent of the tobacco extract was
41.2%, temperature was 22 ° C, coating machine spkwas 10m/min, tobacco extract flow was 4.35 ml/s)

CONCLUSION

The spray coating operation was beneficial to papeets formation, offering a more homogeneousitgtial the

specified area; The coating amount of tobacco extya base sheets was improved by enhancing tite cmitent
of tobacco extract and tobacco extract flow as liglpossible; Acceleration of coating speed gavegative effect
on coating amount. The coating amount of tobacdoaeikxwas not significantly influenced by the basisight,

bulk, and absorbent velocity of reconstituted taoaloase sheets in spraying coating process. Ty gtrovided a
promising strategy for reconstituted tobacco caggiroduction to reject strengthen agent.
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