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Influences of Concentration Process on the Evaporation Effect of Alcohol Extraction from Reconstituted Tobacco Materials

YU Jing, ZHUANG Hai-tao, YUAN Guang-xiang et al (Jiangsu Xinyuan Tobacco Sheet Co. , Lid. , Huai’ an, Jiangsu 223002)
Abstract In order to investigate the relationship between concentration process parameters and the evaporation effect of alcohol extraction
from reconstituted tobacco materials, vacuum concentration experiment was made by rotary evaporator to study the effects of different concen-
tration process parameters on the evaporation efficiency of alcohol solution, ethanol loss and sensory quality of products. The results showed
that water bath temperature had the most impact on the total evaporation rate of solution, followed by vacuum degree, rotating speed of evapo-
rating flask, concentration time and ethanol concentration. The evaporation rate of ethanol and water increased gradually along with the in-
creasing of water bath temperature and the decreasing of vacuum degree. The evaporation rate of ethanol and water presented a down and up
trend along with the increasing of rotating speed of evaporating flask. Evaporation rate of ethanol dropped while the evaporation rate of water in-
creased along with the increasing of concentration time. Concentration time had the most impact on the ethanol loss, followed by vacuum de-
gree, ethanol concentration, water bath temperature and rotating speed of evaporating flask. Ethanol and water loss increased gradually along
with the increasing of concentration time and the decreasing of vacuum degree. Ethanol loss increased while water loss decreased along with the
increased of ethanol concentration. Sensory quality of cigarette products made by the alcohol extraction improved significantly along with the in-
creasing of ethanol concentration. Miscellaneous scent and irritancy of cigarettes reduced, however aroma decreased when water bath tempera-
ture raised to 70 “C. Aroma of cigarettes reduced with the increase of vacuum degree. The suitable technology conditions for concentration
progress were as follow: ethanol concentration 75% , water bath temperature 60 C, vacuum degree 5 kPa.
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Fig.1 Effects of ethanol concentration on the evaporation rate
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Fig. 2 Effects of ethanol concentration on the loss during evapo-

ration
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Fig.3 Effects of water bath temperature on the evaporation rate
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Fig.5 Effects of concentration time on the evaporation rate
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Fig. 6 Effects of concentration time on the loss during the evap-

oration
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Fig.7 Effects of vacuum degree on the evaporation rate
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Fig.8 Effects of vacuum degree on the loss during the evapora-
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Fig. 10 Effects of rotating speed of evaporating flask on the loss
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Table 1 The design and results of the orthogonal experiment

D Z& Rl

Rl sy sL s

R A IRV TR B OBk C R4t - E B3 ; AR
S Ve Uf G el G Tl SR
tempcrature//o(J concenlrallon//% llme//mln ﬂask//r/min degree//kPa g/min g
1 40 0 0 25 5 0.5556 0
2 40 25 5 50 6 0 0.661 0
3 40 50 10 75 7 8.286 0 0.574 7
4 40 75 20 100 8 12.210 0 6.316 0
5 50 0 5 75 8 4.6720 0
6 50 25 100 7 10.450 0 0
7 50 50 20 25 6 0 6.533 0
8 50 75 10 50 5 15.470 0 7.4150
9 60 0 10 100 6 22.400 0 0
10 60 25 20 75 5 9.4430 0 5.6720
11 60 50 50 8 20. 660 0 0.197 5
12 60 75 5 25 7 0 1.117 0
13 70 0 20 50 7 0.555 6 0
14 70 25 10 25 8 0 0.945 7
15 70 50 5 100 5 8.286 0 6.708 0
16 70 75 75 6 12.210 0 0
*2 BEREVNARBEREERNZMW
Table 2 Effects of various factors on total evaporation rate of solution
i A K B 2k C K D AR E S
Items Water bath temperature  Ethanol concentration Concentration time Rotatlng‘speed of Vacuum degree
evaporating flask
ky 3.178 6. 906 0 8. 300 10. 830
k, 5.264 5. 438 9. 636 9.117 3.704
ks 7. 650 8. 588 7.934 4. 104 10. 820
ky 13. 120 8.283 11. 650 7. 693 3. 861
ez R 9.946 3.149 11. 650 5.013 7.127
FIRMF Ranking order 2 5 1 4 3
Itk Optimized level A, B; C, D, E,
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Table 3 Effects of various factors on the evaporation loss of ethanol
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. . U Rotating speed of

Items Water bath temperature  Ethanol concentration Concentration time S Vacuum degree

evaporating flask

k,y 1. 888 0 0 2. 149 4.949

k, 3. 487 1. 820 2,122 2. 068 1. 798

ks 1. 747 3.503 2.234 1. 562 0.423

ky 1.913 3.712 4.630 3.256 1. 865

W2z R 1.740 3.712 4.630 1. 694 4.526

FRF Ranking order 4 3 1 5 2
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Table 4 Effects of ethanol concentration on interior quality of concentrated solution s
LB - Py y e R X 5y
Ethanol KAl AL ﬂ(%ﬁ :FJ.;E Miscellaneous AR Total
. Smoke Aroma Irritancy Arid Aftertaste
concentration, // % scent score
25 13.0 22.5 13.0 13.5 13.5 13.5 89.0
50 13.0 23.0 13.0 13.5 14.0 13.5 90.0
75 13.5 23.5 12.5 13.5 14.0 13.5 90.5
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Table 5 Effects of water bath temperature on the interior quality of concentrated solution i
YAYE B Juls FT‘l‘/
m@@; HEvk F il i s L S Ba
Water bath . . . Miscellaneous Total
Smoke Aroma Trritancy Arid Aftertaste
temperature, // C scent score
50 13.5 23.5 12.5 13.5 13.5 13.5 90.0
60 13.5 23.5 12.5 13.5 14.0 13.5 90.5
70 13.0 23.0 12.5 13.5 14.0 13.5 89.5
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Table 6 Effects of vacuum degree on the interior quality of concentrated solution s
HASBE - . y e R X 5%y
Vacuum degree s AL M(%Q :FJ;{% Miscellaneous AR Total
Smoke Aroma Irritancy Arid Aftertaste
kPa scent score
5 13.5 23.5 12.5 13.5 14.0 13.5 90.5
6 13.5 22.5 12.5 13.5 14.0 13.5 90.5
7 13.0 22.5 13.0 13.5 13.5 13.5 89.0
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