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Method for expanding tobacco leaves with steam
at high temperature and velocity
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. ABSTRACT : A study of expanding tobacco includes the steps of adjusting the moisture
content of cut tobacco, without the use of exogenous impregnants by contacting the filler
with a high velocity gaseous medium at elevated temperature such that heat is rapidly and
substantially uniformly transferred from the medium to the filler for a total contact time
sufficient to expand the tobacco leaves. Study is disclosed for drying and expanding cut
tobacco by introducing the tobacco into an elongated tubular shaped conduit through which
steam high temperature 150 -350C and high velocity above the 18m/sec, super steam is
recycled. moisture content of shreded tobacco leaves, immediately before treatment within
the range of from 10% to 24% and, most preferably, within the range of from 18% to 21 %.
Expanding rate showed 70% in NC - 82(B.3) and 42% in Burley - 21(B.1) which is produced
in 1993 under this condition. When expanding tobacco expanded tobacco did not change
significally, but they were decreased at 270C very largely. The curtailment of cost price and
physical and chemical properties of various items were improved in cigarettes.
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Fig. 1. Mass and heat balance in fluiding system.
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Here | F=Tabacco Mass Flow(Dry Basis) (kg dry Hs=Enthalpy of kg of Air & Steam [cal/g
basis] mol]
G=Air Mass Flow [kg dry basis] Q.=Rate of Heat Loss from Walls [cal/hr]

X=Moisture content in Tabacco [kg liquid/kg Q:=Rate of Heat Input from Heater [cal/hr]

dry basis] C., G, C,, C,=Specific Heats of Tabacco,
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Table 1. Effect of temperature on expansion ratio of
cutted tobacco

(NC82)
Treated FV(cc/g)  Expansion ratio( %)
temp.(C) (B3/C3) (B3/C3)
Untreated 4.30/545 -/=
150 5.10/6.64 18.6/21.8
200 5.35/6.78 24.4/244
250 6.01/8.16 39.8/49.7
270 7.35/9.02 709/65.5
300 743/9.88 92.8/81.3
350 10.03/11.68 133.3/114.3
* cxpansion temperature 270(C), fluidize velocity 18
(mysec)

% FV . filling value

Table 2. Change of expansion ratio according to the
different moisture content of cutted toba-

cco (NCS82)
Moisture FV(cc/g)  Expansion ratio(%)
content( %) (B3/C3) (B3/C3)
Untreated 430/545 —/=
12 8.35/9.69 94.2/77.8
14 8.25/9.45 919/734
16 8.07/9.18 87.7/684
18" 7.72/8.87 79.5/62.8
20 7.64/8.53 71.7/56.5
22 7.58/8.48 76.3/55.6
24 746/832 73.5/52.7
* expansion temperature 270(C), fluidize velocity 18
(m/sec)

* FV ! filling value

Table 3. Effect of temperature on expansion ratio of
cutted tfobacco

(NC82/Br21)
Stalk EV(cfg) Expansion ratio{%)
position (#élstrz%?l) (Ng:za/glﬂ) (NC82/Br2D
A5 4.75/5.81 6.96/7.98 46.5/373
B3 4.30/6.57 7.35/8.85 70.9/34.7
B.1 445/6,10 7.43/8.86 67.0/423
Cl 440/6.70 7.40/9.38 68.2/40.0
C3 5.45/6.67 9.02/8.36 65.5/253
D3 6.01/5.73 8.78/7.59 46.1/32.5
# expansion temperature 270(C), fluidize velocity 18
(m/sec)

* FV ! filling value
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Fig. 2. Comparison of expansion ratio with year
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Table 4. Change of the fineness index according to
the different moisture content

(FI: Index)
Variety Contro] _Moisture content(%.)
and grade 14 18 2 26
NC - 82(B.3) 341 3.07 3.2(‘) 320 334
NC-82(C3) 333 303 328 330 331
% expansion temperature 270(C), fluidize velocity 18
m/sec :

Table 5. Correlation of tobacco stalk position with the

fineness index (NC 82)
Grade A5 B3 B1 Cl1 C3 D3
Control 321 341 354 342 333 313
Expanded 3.13 325 341 339 328 301
tobacco

* expansion temperature 270(C), fluidize velocity 18
(m/sec

Table 6. Changes in the color of the expanded fiue
—cured tobacco

Variety Calor level
and grade L a b
NC82(B.3) untreat 6199 637 3468

NC82(B.3) treated 5777 1048 2628
NC82(C.3) untreat
NC82(C.3) treated

% cxpansjon temperature
(m/sec)

6466 567 3309
5863 874 31.00
270(C), fluidize velocity 18
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Table 7. Changes of chemical compnents with expansion temperature (%)
Components Control Expansion temperature (C)
150 200 250 270 300 350

Total

Alkaloid 2.14/1.05 209/1.16  203/1.09  1.84/093  1.68/085 157/08%  1.29/095
Total

Sugar 19.9/10.9 192/119  199/106° 182/ 74 143/ 72 134/ 64 124/ 47
Total

Nitrogen 1.62/1.65 1.51/1.52  1.58/1.53. 1.58/143  161/153  165/1.51  161/1.58
Ether

Extract 5.35/5.16 528/490  516/456  454/469  454/438  447/434  4.22/440
Crude

Ash 93/184 95177  102/179 99/187 101/194  103/193  123/19.8
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Fig. 3. SEM photographs of (a) the untreated tobacco leaf NCB2(B.3) and (b) cross ~ section expanded tobacco
leaf (300 X).
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Table 8. Eifect of expanded tobacco rates on the physico — chemical properties of hanaro lights

Expansion  Net Filling Pressure Hard - SBR No. of smoke components
ratio weight power drops ness puffs (mg/cig.)
(%) (mg) (cc/®) (mmH0) (om) (msf3ecm) (No)  Tar  Nicotine CO
blank 829 5.1 99.0 22 549" 104 6.7 0.63 85
21.7 787 59 94.0 22 5197 9.3 63 0.59 80
415 753 69 892 23 456" 82 58 0.53 7.5
59.1 716 8.0 86.8 23 421" 74 5.1 041 71
SB.R : static burning rate
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