Journal of the Korea Society of
Tobacco Science Vol. 21, No. 2, 136~ 143 (1999)
Printed in Republic of Korea

Melojy wysE o SuEEe] RSy

Azs” - 2on? - oj2%
sl ARUAZY, YA eE YT
FFAGAz AT
(19993 11€ 159 #HF)

_E)l{J

31]-/

The degradation characteristics of waste cigarette
filter in outdoor

Ju-Hak Kim", Oh-Sub Yoon?, Moon-Soo Rhee

”*Sintanjin Manufacture Department, Korea Tobacco & Ginseng Coperation
2) . -
Department of Environmental Engineering,
Taejon National University of Technology, Taejon 305-320, Korea
Korea Ginseng and Tobacco Research Institute, Taejon 305-345, Korea
(Received November 15, 1999)

ABSTRACT : This study was conducted to evaluate the degradation characteristics of waste
cigarette filters under 0, 5, 10, and 15cm in depth from soil surface by environmental
conditions. Weather was the most important factor during degradation of waste cigarette filters
in this study. Bulking of cellulose acetate filaments exposed on soil surface was observed after 2
months, but the form of filter was kept up after 12 months. The treated cigarette filters in soil
landfill revealed a little different degradation pattern at each soil landfill depth, The sample in
Scm depth of soil was more degraded then other site. A fluffy appearance of cellulose acetate
filaments in the control filter rods was also developed more strongly in soil landfill then on soil
surface. From the observation of waste cigarette filters by scanning electron microscopy, much
degradation of the fiber of waste cigarette filters could be ascertained in soil landfill. The
weight of waste cigarette filters under Scm from soil surface was reduced about 50%, and the
tensile strength of the samples in soil surface and under 5cm from soil surface were reduced
66.0% and 92.4%, respectively. The microbial experiment date that the viable cell number in
microbial population and cellulolytic microorganisms showed the maximum values under Scm
from soil surface, suggest that microorganisms in soil play an important roll in the degradation
of acetate cigarette filters.
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Fig. 1. Waste cigarette butts at each outdoor
experimental sites.
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Fig. 2. Scanning electron microscopy of the
fibers in fresh and degradated SIMPLE
cigarette filters in soil landfill for 12 montho.

Table 1. Weight loss of butts from the waste cigarettes filters exposed at different sites.

(unit ; mg)
Cigarettes name Wt.loss
Site Date RODS  Remarks
ESSE THIS 88 LIGHT SIMPLE (%)

1998.3.16  133.29 233.34 348.05 212.89 674.51
Soil 9.16 95.87 174.80 71.507 144.68 602.11
surface 1999.3.16 39.64 150.55 68.97" 137.32 577.90

Wt.(%)  -32.75 -35.48 -80.18 -35.50  -4598 -14.32  Butts(10)

Soil 1998.3.16  131.91 237.74 348.84 215.61 666.92  Rods(b)

Landfill” 9.16 92.06 152.04 53.02 136.61 521.34
1999.3.16 84.43 117.25 48.76" 131.12 488.67
Wt.(%)  -35.99 -50.68 -86.02 -39.19  -52.97 -26.73

a) Exception of open cavity (One pack ; 147.4mg)

b) depth ; 5cm

139 -



= AFEY zga ojgAast 27k 14%, 26%°
Zags JetlEd oA HEREdl AR
H22=)7] oo} 528 CAV} AHdzhgoll F 29
7] uiiell Fallge] 2 A2 FHA o9}
2L FAZAE Coulon(1994)8}  Brodof(1996)2]
AQA} FAE JeERNA

eIFUE AlE

o 2elsHe] o] Ay F2o whE B
FAsE WHeE AT AR AY
Table 20 Ytelch,

Table 20|14 Riule}l o] 12714733 ¥ A%
99 Al8e 66%, WYAFE= 92%2] 7HAaE
vebdich 6087 FRE] AE gre] sinksiAl
Zad AL F279 Eal@do] Y] Kot &
3t ogko g B 4 qledl, oleldt AT Fels
(19602 Ag7ZA7e}l {4kt

njdE A
2 AFlA T g Az F, A gl
Elo] St 3, AxEud B, FA vz,
ARE AR F9 ZAfE FHHeE dHEd
CA-°4 PHEEE 2 geolle al¢ =elx]t
dF9 Eallell ozl ul%‘%«l 3ol &
i FA ) o2t A& Siu(19495-2 vl
AEoll 23t cellulose °‘:zﬂ,=_oﬂ gt Bl T

AAE AAH vl gt wpebA B oﬂ—'TLoﬂA-].‘:_ pa¥
F # Pel52l vyl i Eills il
= 54 *P-Aiiﬂ e

cellulose ¥-alj 7<=

ool E2E A B9 AlgFud A4
P A dAHeZ fungiFrh
Ak,

bacteriaT7} 453l :‘i—-g S oly 4

Fig. 3 ollAe} Zo] A EwelAe] AFsE of
A R(COYET} & Ala Fwo] Fx=l o)
bacteria, fungi®] B3¥7} tld =25 o4 5 U
cl. z2eul, Actinomycetest WRA| Rl n|slo]
a2 ZF7HEo] dgith ol2ldt Antz RE] A EHo
A #H gulde]e] Edllole bacteria, fungiz} ol

Viable cell counts (log CFU/g)

Bacteria Fungi

Actinomycetes

Population

Fig. 3. The number of viable cell counts of
microbial poulation inhabited in soil surface (SF;
Soil surface, CO; Control, T; THIS, S; SIMPLE).

Table 2. Tensile strength change of the waste cigarette filter exposed under natural weather conditions.

Sample gf(D)

Values{gf/De)

Description | 2 Denier@) 5 (p-3)- ~ Change(d)
Initial 11,010 8,199 9,157 0.315 0.00
6 M soil surface 3,621 1,962 4,411 30,000 0.111 -64.76
soil landfill” 1,294 934 744 0.033 -89.52
soil surface 3,874 3,189 2,085 0.107 -66.03
2 M soil landfill” 558 652 948 0.024 -92.38

a) depth ; Scm
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Fig. 4. The number of viable cell counts of
microbial population inhabited in the depth of 5
cm below - soil landfill (SL5-CO; Soil landfill
5cm-Control, SL5~T; Soil landfill 5cm~THIS, Soil
landfill 5cm-SIMPLE).
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Fig. 5. The number of viable cell counts of
microbial population inhabited in the depth of
10cm below soil landfill.
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Fig. 6. The number of viable cell counts of
microbial population inhabited in the depth of
15cm below soil landfill.
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Fig. 7. The number of viable cell counts of cellu-
lolytic microorganisms inhabited in soil surface
(CMC-B; Carboxymethylcellulose-Bacteria, CMCC-
F; Carboxymethylcellulose-Fungi).

B

7] —S.5-CO
SL5-T
B SL5-S

Viable cell counts (log CFU/g)

CMC-F

CMC-B

Population

Fig. 8. The number of viable cell counts of cellu
lolytic microorganisms inhabited around filter
reclaimed in the depth of 5cm below soil landfill.
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Fig. 9. The number of viable cell counts of
cellulolytic microorganisms inhabited around fillter
reclaimed in the depth of 10cm below soil landfill.
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Fig. 10. The number of viable cell counts of
cellulolytic microorganisms inhabited around filter
reclaimed in the depth of 15cm below soil landfill.
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