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ABSTRACT : In this study, we have investigated the natural and puffing combustibility of
cigarette brands and the compulsory ash-drop, and analysed factors related to the materials.
Cigarette combustibility was greatly affected by the tobacco weight in cigarettes rod.
Combustion rate of 4AOR cigarette made by flue-cured tobacco was 5.02 ™"/n. and 10% faster
than 1BO cigarette. Combustion pattern has interrelation with sugars, chlorine and ash contents
among tobacco components. Combustion rate of 4DL, flue-cured tobacco was 55 seconds faster
than 1CL tobacco extremely much in sugars contents, and ash drop was maintained at 21%
longer. Combustion time and burning rate were fast in cigarette made by expanded tobacco
slice and tobacco stem and the formation of ash was poor. The length of puffed ash drop of
expanded tobacco slice and tobacco stem were 18.6 mm and 252 mm and these forced ash
drop length were 3.8 mm and 4.9 mm respectively. Puffed burning rate of general cigarette was
14.3% faster than static burning rate and super slim type cigarettes was 21.3% faster.
Combustion rate and ash drop of domestic and foreign cigarette brands were quite different
depending on tar level and cigarette types. The lower tar level, the faster combustion rate and
the shorter ash drop.
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Burning Time
or Burning rate

Manual 1

Natural Ash Drop
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Fig. 1. Flow chart on the experiment of puffed
and forced ash-drop measurement.

Fig. 2. Real image of ash-drop measuring
device(ADM).
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Table 1. The specification of Flue-cured and
Burley cigarette samples

Flue-cured Burley Others

Grade Werilglts Grade weriglts To.bacco we?glts
(mg) (mg)  fller (g

4AOR 751 4AT 630 ET 435

3BO 713 3BT 606 ES 592

1BO 813 IBT 5% RT 743

ICL 675 ICW 542

3DL 648 3CW 513

4DL 560 MDP 559

Filter P.D : 82.5mmH;0(27mm).

No vent, Cigarette paper porosity: 45 C.U.
Cigarettes column E.P.D : 50+ 5mmH;0.
Crop years: 2001.

ET : expanded tobacco.

ES : expanded stem.

RT : reconstitute tobacco(paper making).
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Table 2. The specification of domestic and
foreign cigarette samples

Type Regular Type(tar) Ssuﬁlif
Brand Corporations Img  3mg 5mg Type
P 1A - MAL VL
Forei
oreien pu - D -
Cigarettes
- - MIL -
Domestic SA TI
Cigarettes 10 RA TH L
P(PM), B(BAT), J(JT), K(KT&G).

1. BHY el U

Algol ol 3%k

=
A7) Aggoll ok

A= Table 33 2} @bl Foll IFFo] 3
+ nicotine FAA] @ul He] 5L e
= gzAed AEoez 3ME9  nicotineTt
nitrogene A2l 3BONA Z+7+ 3473 3.85%
2 gotow woelede] nicotined} nitrogens £
a 3% 3BTOA Z+4 3568 5.12%E 713 =9k
th o] HREL EF TH7 dke] Aolrt 2
vebg o, Jleke] dellxE szl sgddel
A e 3ekg Bgdrk ¢35 nicotine@ nitrogen
hile] ZAE AAAE FL42 FEHAT
o Ao} AY P 72 Eg Aol A A
BelA g Ao FEHHIHARZH 5, 1997
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Table 3. Comparison of chemical components to Flue cured, Burley and other tobacco materials

(unit : %)
Type Grade Nicotine T.sugar T.nitrogen Chloride  Ash Inorganic
K Ca Mg P

4AOR 3.36 10.6 3.22 0.53 12.99 2.27 1.66 037 0.23

3BO 347 19.3 3.85 0.67 14.57 243 175 038 0.22

Flued 1BO 2.90 20.6 2.56 0.4 9.95 2.08 158 031 0.19
~cured 1C1 2.22 20.6 2.37 0.52 11.14 2.26 163 034 0.20
3DL 2.35 211 2.78 0.69 11.88 2.45 174 036 0.24

4DL 2.13 9.0 2.63 0.88 17.64 4.56 350 0.73 0.27

4AT 2.82 - 4.71 1.03 17.11 4.46 3.00  0.78 0.34

3BT 3.56 - 5.12 1.08 16.60 4.39 295 074 0.35

Burley 1BT 342 - 5.10 0.95 18.16 3.88 382 0.72 0.35
1ICW 2.88 - 4.83 0.98 18.99 4.08 3.04 077 0.35

acw 1.87 - 4.51 1.07 21.43 4.63 332 088 0.35

4DpP 1.01 - 3.08 1.13 21.78 435 371 092 0.38

ET 1.70 19.90 2.49 0.35 12.83 2.38 .62 036 0.22

Others ES 2.55 26.20 2.73 0.21 9.67 2.04 1.56  0.33 0.20

RT 0.41 5.90 1.90

1.26 17.68 3.87 2.71 0.68 0.26
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Table 4. Comparison of the combustion characteristics on the cigarette fire drop out for Flue cured,

Burley and other cigarettes

Type SBR FBR ) D e
Grade  (sec) ("wd  (sec)  ("/m  (sec)  (mm)  (sec)  (mm) (mg)
4AOR 4443 4.05 363.1 4.96 420.8 254 126.4 6.1 0.050
3BO 425.8 4.23 353.0 4.62 411.6 24.1 1115 5.6 0.049
Flue 1BO 490.9 3.67 382.4 5.02 514.2 249 131.6 5.9 0.046
—cured 1C 387.0 4.65 297.0 6.06 315.9 2.9 101.8 5.2 0.041
3DL 387.9 5.33 242.1 743 3164 24.3 80.2 5.8 0.060
4DL 335.0 5.37 230.5 7.81 339.6 26.1 85.7 6.3 0.062
4AT 389.6 4.62 2579 6.98 317.1 24.3 91.0 6.6 0.055
3BT 338.6 5.32 219.0 8.22 271.6 23.7 102.8 6.8 0.059
Burley 1BT 307.7 5.85 226.1 7.96 288.7 23.3 80.1 6.1 0.057
1CW 292.9 6.60 207.3 8.68 232.8 23.9 75.4 6.4 0.051
CW 288.0 7.79 1414 12.73 170.3 236 69.6 6.8 0.057
4DP 256.7 8.71 160.2 11.24 185.5 24.4 75.0 7.5 0.074
ET 197.5 10.23 110.6 14.58 150.7 18.6 61.4 3.8 0.026
Others ES 324.6 5.69 256.4 7.92 320.3 25.2 67.9 49 0.037
RT 230.8 7.80 171.7 10.48 252.6 23.8 92.0 5.1 0.059

T : time, L : length.
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Fig. 3. Static and puffed burning rates on
domestic and foreign cigarettes with respect to
the tar delivery level.
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Fig. 4. Puffed ash-drop time(PADT) and forced
ash-drop time (FADT) on domestic and foreign
cigarettes with respect to the tar delivery level.

gro] ofel EZ7|EFY(puffing)ell F&e F+ &
) ZAle] 23 Heeh dA|, e %
BAE SS9 28 AaE5e 1§
Babd o g ofdhg Hh=rhs 28 2
Fig. 4 ¥ Fig. 5ol ¥94 o 2444 zﬂtﬂoi
A A7k g Aojoll wigt 24 AFE A7 vebdl
t}h o] Z JJr A7 Al E 2E-Y @l
b Quty ghefell wlele] whE Aoz eyt
hil2 A& ul A"olRol) =Y
apo] =l ol2fdt A2 Bl
F719F A9 Frlel wel A A
o2 g#ZcHThomas %5, 1989). ololl wt
o1 Z#7)7) Aol Aol AErt Luly
gt eigoe 2EHd Thle] Al 3o
Roltt wWolAo] el Aoz ghgrElvt W
ZAA Ao A RE zLdue] AEolA
A 7ko] Uuky guflol] wlsted whE Zlo 2 velyt
£, o] AA A &j@H F7loll whE A 7
5 Zoll 98 Aoz AztE)
Tl - 24 AFEue] F94 Al A7k
259y guljitto] obvel Eb29] o] 1 mg
9} 5 mgdl AE TAME T4 gl FHoiA
o zfdol A A|7te] oAbt thk vl HolH <k
23 Aoz vehdeh 2EdQ wule B¢ 9
A1 VSErh =4 gl ELO F<)4 AEelA
A 7ke] 14% 7) Ao Jehyel 2 3 Img
o] AlgFodE 24 L-1Hdt 54 AEFE
T-10] 25% 70 ZoZ Uehdor, g2 dafo]

N m,- r_?L

N
rtt.

(] mg
=
2
o =
‘.m O.u.

o ot 2
_ﬁinﬁ

al to
o

2

FZAY - AN AAE

=

5mgel A FETolAE A AlFEuled TI-57F ¢
Akl MIL-59F DL-501 Hlsted 742t 28%%} 18%
o 71 Aoz B4 AlFdule] ZASE
gdHollX 9} Zo] AFFT g vl v}t =2
A odghre & g Zlovh my F4ke S
Fao\} sgtzbx 5o wighm|E P53, 98Ut
F wAlellA F2Y AUAe fAR] 8l HA
3 thsly] wiEolw, 9ite] As+= YEWHE

gF7] 8 Frtes ﬂés}?#i g Fu 53 2
o] A HolHoll gL T+ A8E Wol w3}
7] wiitoz etk

——— 1

[DPAL WFAL |
_

-k b TR 40

mmmmm

Length {mm]

Domestic and forexgn cigarettes
—
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and foreign cigarettes with respect to the tar
delivery level.
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