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Tablel, Cigarette butts concentration in every samging zone.
Day Zone Amount of cigarette|Sampling area (m’) | Concentration of littered cigarette
butts thrown * butts per sampling (butts/m2)
Tuesday |Calle 116 92 1320 0.07
Thursday |Calle51 4438 3749 0.12
Friday Los Heroes | 995 800 1.24
Saturday | Galerias 1020 3000 0.34
Modelia 3405 4719 0.72

*Estimated value from the area under the curve.
AtsS 20t H2h A4 - ASAIEXNGUA LME= HHIEB=E
LS CEHGIUS [ 94,952,6160HHI2 LiEtE

Table2. Amount of cigarette hutts that are thrown to the streets and sidewalks in niglilife areas of Bogota.

Day Concentration of| Approximate total area |Weekly Monthly Annual

littered cigarette | of bars and nightclubs in | littered littered littered

butts (butts/m?) | Bogeta (m?) cigarette butts | cigarette butts | cigarette butts
Tuesday 0.07 860,000 61,600 246,400 2,956,800
Wednesday |0.08 66,000 264,000 3,441,240
Thursday |0.12 105,600 422,400 5,505,984
Friday 1.24 1,091,200 4,364,800 56,695,168
Saturday 0.57 501,600 2,006,400 26,153,424
TOTAL 1,790,300 7,163,200 94,952,616

National Litter
Index(2019)?

X =
- XS EAKS U EIDI%% +¥5tD H
= !

(63}

Victoria X9 W Al & 2w XNAUHAM E2 & (SAl NL2Z2EH 50km OILH)
= 8
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1,0050H2! 2301l HioH SHHE== 2,209012 281 014 0| LHME W22 AL

PAPER/PAPERBOARD - Other paper (including

Items as Proportions of Total by Material Type

Glass, 3%
Cigarette Bultts,
32%

Metal , 7%

Miscellaneous, 3%

Paper/ paperboard,
25%

Plastic, 30%

TOP 20 CATEGORIES - HIGHEST COUNTS

7
2295

tissues)

PLASTIC - Other plastic

Z) 1) International Journal of Research Studies in Science, Engineering and Technology Volume 2, Issue 11, November 2015, PP 1-10

2) National Litter Index(KAB, 2019)
3) Litter Strategy Monitoring Wave 77(KESAB, 2019)
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<¥ 2-1. FCTC 8 2¥¥ HT °|P&>

e 20164 2018
(n = 180) (n = 181)
MibE 2oL 57% 66%
H6x Gl ZAE st It & ZAXEX 56% 64%
H8x Do =2 RH 23 87% 88%
HoZx EHiME d=01 28t 7Kl 40% 48%
H10x EHHMES SoH0l 28 X 48% 57%
Mz guiMsSe 28 & e 64% 7%
122 w=, AMAE, 8d € HES2 AAHLI 5% 71%
H13x gy, o 2 =& 57% 61%
M4z gHi2lE & =0 28 =2 Za £X 42% 51%
H15E EHiMS 2 =8 1cH 50% 61%
H6x OldE Aol EHHEtol & 20 59% 70%
M7 ZBHECE AdIss HHas NMS 15% 13%
H8x &t & Qlzte] AUES 35% 35%
H19E ¢ 24% 28%
H20& S+, 2Al, E2us 41% 51%

%3]) WHO Global Progress Report(2018)

- 9o =32 23 38 27 T HAE&HolaL old B 24 Thee 6719 '3l 8
w4 AA 5 MPOWER(M : Monitor Tobacco Use and Prevention Polices, P : Protect
from Tobacco Smoke, O : Offer Help to Quit Tobacco Use, W : Warning about the
Dangers of Tobacco, E : Enforce Bans on Tobacco Advertising, Promotion and
Sponsorship, R : Raise Taxes on Tobacco)®l] tist o]g &0 7M &2 7= Z2EHE
7h 9=, BY), wEAE £o® Yeton 8 A EALE BH3a e F7HE
2, 55, 795, S9)c JuFoE Fo o3 XA
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<X 2-2. F7p'd MPOWER(WHO) o] &9 >

= = =2 SN = [ = 2
= b | seas s 22 §;§¢ Ezig ﬁz;ﬂo Eﬂxsﬂ ;fl a;l—;¢ NS A
IAERI | 4 4 | 4 3 3 4 4 3 3 3 36
o= 3 4 | 4 3 4 4 4 3 3 4 36
ZE] 2 4 | 4 3 4 4 4 4 3 4 36
= 3 4 | 4 3 4 4 4 3 3 3 35
EElE] 4 4 | 4 3 4 4 2 4 3 3 35
OHLIOF 4 4 | 4 3 4 4 2 4 3 3 35
ol 3 3 | 4 3 3 4 4 4 3 3 34
2=4|0t 4 4 | 4 3 3 3 4 4 3 2 34
= 4 4 | 4 0 4 4 4 3 4 3 34
I 4 4 | 4 3 4 4 3 4 3 1 34
HlO] & 3 3 | 4 3 3 4 4 3 3 3 33
Z=e2 3 4 | 3 3 3 4 4 3 3 3 33
24 Al O} 2 4 | 4 3 3 4 3 4 3 3 33
MLICH 4 4 | 4 3 4 4 1 3 3 3 33
2eIHA 3 3 3 3 3 4 4 4 3 3 33
20| 4 4 | 4 3 3 4 1 4 3 3 33
Ol2BEIL} | 3 4 | 4 3 3 4 3 3 3 4 33
ofgHe 3 4 | 4 0 4 4 4 3 3 4 33
20}LIO} 2 4 | 4 3 3 4 3 3 3 3 32
WAELIOH| 2 4 1 3 4 4 4 3 3 4 32
hE] 3 4 1 3 4 4 4 3 3 3 32
AT Ol 3 4 | 4 3 3 3 1 4 3 4 32
=290] 3 4 | 4 3 3 3 4 3 3 3 32
st= 2 4 1 3 4 3 4 1 3 3 28
s 2 4 1 0 3 4 3 3 3 3 26
== 2 3 1 1 3 2 4 3 2 3 24
0= 3 4 1 0 4 3 4 1 0 2 22
U= 3 4 1 0 3 2 1 1 0 3 18

Z3]) Global Health Report(2019)
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Ris

2HAE 23 F T7HA S AlFEEE UE A 3o
™, o] T HujAlE vdE HZEY AH2HE A HNERHE(24.49/30)°] &

<E 2-3. 278 FUA FE>

Al 2(Lerazig OIF)
= J} b 1
2 = =
SHHH A HI A 1,007 /2
X DS Al 44391 2+
Hol2sea 24,42 /Y - CHHOI CHE W& = SHiE B
S0l e 2U2s A M (B
o = 201AL=NI|2 841212 Jb219] 0.54%)
(201;) - AN MTISHHE LY 1,7999,
M AHIAl 50421 /2 2 MASHE  200HHI(45009)
Ol CHBHO! 3,004% (EHONIKZSl 67%)
Of E A AFOHE 31D| 2 591/2t o M= mat
A HIAl
AT) 40021 /2H(Z2IFHO] 10%)
. 3,303,491 /2
- (BHORZ 40| 73.9%)
ES
Soem 16 1ax) £228.29/1000JHH|
pe‘;’j’};' = - ZTMQ EIIME CE HIZD A
" Cl’ ) ADHOF2O| 16.5% AAHIMMET)E BRI O =2
valorem tax -
3 = AHIAf =hE e
(2018) ) DIotouo| 20.0% - 1 9l gile 2AH(ke)E HES 2t
ST - SHHMES M = SZEe o
T £293.95/ 1000048 e JHEE MAsEs Dt X
(Minimum Excise Tax, MET) or
. HMHZHO| 80~90% -
- (20181 AR : £9.4)
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<% 2-3. I7IE HHA FEE&E AH)>

M S(LEHREEH JIE)

= Jt o 1
?x = @
SN
o €98.20/10007H b
(Specific tax)
ZIHA| _
A0H0F22) 21.7% AR MAEHO R BAIIES
(Ad valorem tax)
. SH(1g)0l Wt Ci2H Hepee
?2017) 2 HIAI(VAT) 2314 9| 16.0% UL} =Y
SHHHIZCl A4 5 SRR D
ME|2H0| 73.5% = IHEE MN==st2= ML 23
A (20173 2EBOROIA -
€ 0.2819)
2 Al 116.0491/2¢
TS A 18.601/2¢
=T
ARE A 113.8401 /2t ZEE dAEHHS 2R WADIE2
o oo SH(1g)0l Wt Cl2H HspEe
P Ut S
(2019) SUHSEA 16.4¢1/% SHHSS M4 5 QTR 22
E OHER KSR DU %S
AHIAl
44,5401 /24
(VAT)
2 309. 42011/ 2+
(12 49001 J|=) (HHIZHOl 63.1%)
1JHHIZH 0.8g 0I5 MZ :
AUDS$0.93653/ W H]
= 98 0|2
(20198 62 01) HAe Yooz LRE0| &
ABIAL = 2 A SE0f UK OLOF B, LIREIO]
(Excise and customs duty) | 1)uyig 0.8g 20 HIZ ¥ | SR s DO XN US
JIEF S MZ UBIRYYHIS RIQIS JIE ME2
I AUD$1291.77 /kg A2 DA(tkg)0ll THEH DIMDIEES
< = —
2019) (2019 9F 0%) AUD$1291.77/kgQ 2 LEHRIBIEHY O
(o] |

GST
(Goods and Services Tax)

10% (HHSHS 9.1%)

b

Al

oF 62.6%
(EHHOH $35/2000H1 J1&E)

=01 0.8g01 THEH AL S

gHi2EH S Ms7x = SHiE
ot €2 HIIS0 et M=== N

HOZ HLEHN UK e A=

|.EI
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PAUE b
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<E 2-4. AUn FRA FE>

H S(LEBASH JIE)
2 9 o1 A 2l -
B Federal Provincial/Territo | (Sale tax) | gey ="e
(. duty) ( Al ./ tax) (HIZ/EHSH)
excise duty rial excise tax pST | HST
Yukon $50.00 - - 5% 63%
Nor thwest
. $60.80 - - 5% 67%
Territories
Nunavut $60.00 - - 5% 71%
Brithsh Columbia $49.40 - - 5% 71%
Alberta $50.00 - - 5% 67%
LI Saskatchewan $54.00 6% - 5% 69%
$23.85
(2018) Man i toba $59.00 8% - 5% 71%
Ontario $36.95 - 13% - 67%
Quebec $29.80 - - 5% 60%
New Brunswick $51.04 - 15% - 76%
Prince Edward Island $50.00 - 14% - 68%
Nova Scotia $55.04 - 15% - 73%
Newfound!land $49.00 - 15% - 71%
<¥ 2-5. "3 @A FZ2>
H S(LetEAEH JI=E)
= I} Hl 1
2= 3 o
saf=lg=g I $1.01/2
Puerto Rico $5.1/2
0o 4. 5/2F - UBHZBSHN(Smal | Cigarette)2l Al
_ i 2o olgteiiMel =LAz PR
Connect icut $4.35/2 —c = .
- - =EUlME 2 Fo F: 2t &
New York .35/ LTS ZoHO| AHOISID] 20191 |
ot
Rhods |sland $4.25/2 = §0.17-5.1/202 B= $1.81/2
o =9 Guam $4/2 oz I AlE
(2018) A Nor thern Mariana Isl. $3.75/2 - S MICHIS oAurCHiAIS D
Massachusetts $3.51/2 HOIZE0 ZEE UK LOMH =
Hawai i $3.2/2 SHMel 2R 28 =0IACH DA
Vermont $3.08/2 £ HME=0 U
Minnesota $304/?:," - SHHMS2 M=+ & El3xer 2
Washington $3.025/2 S OHEE N2 E X 248
[1linois $2.98/2
California $2.87/2
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<® 2-5. "5 BRA FE&E AH)>

MECEEEENRE)
= I} Hl 1
2z 3 o
New jersey $2.7/2
Pennsylvania $2.6/2
Wisconsin $2.52/2
Delaware $2.1/
Ok | ahoma $2.03/2
Alaska $2/2
Arizona $2/2
Maine $o/2t
Maryland $2/2
Michigan $2/2
New Mexico $o/2t
Nevada $1.8/2
New Hampshire $1.78/&
Montana $1.7/
Utah $1.7/
Ohio $1.6/2
South Dakota $1.53/2
Texas $1.41/2
lowa $1.36/2
or = = CrHiAl Florida $1.339/2
(2018) Oregon $1.33/&
Kansas $1.29/2
West Virginia $1.2/2
Arkansas $1.15/2
Kentucky $1.1/
Louisiana $1.08/2
Indiana $0.995/2
Colorado $0.84/2
Mississippi $0.68/2
Alabama $0.675/2
Nebraska $0.64/2f
Tennessee $0.62/2
Wyoming $0.6/2
| daho $0.57/2
South Carolina $0.57/&
North Carolina $0.45/2
Nor th Dakota $0.44/2
Georgia $0.37/2
Virginia $0.3/2
Missour i $0.17/2

Z3]) 1) gov.uk(2019)
2) Federal Ministry of Finance(2018)
3) Japan Tobacco Inc, Fact Sheets(2018)
4) Tobacco in Australia(2019)
5) Smoking and Health Action Foundation(2019)
6) Alcohol and Tobacco Tax and Trade Bureau(2019)
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2Fugte] HUES HIUIEBYYH A2x9 2 HIEY AREF Y wg EFH
Hol glom FujBZE HIUIEEFIA BAHA JIA S

webA e FFALE HME HUIEEES ‘O §o AEHUEE B
FHE Ao 2AHE

BRFY QLR TFs ALY EEFA Fol B AT A3z 1] FulE
o]
=2

22 ALES Wallshes oledE Yehla Jlon, ABEFE I A &

BH2 FHHA7IE S S (List of Waste)oll W} H7|E] &4 &2E &7 2 #H7E
9l

of FaldS AHEstr] S8l FEstsle] e s o8t 22 HIERFA
gl EEe JIEA 222 YERY 1A &oF CODE 20(Municipal Wastes, =

71& )4 CODE 20 03 01(Mixed municipa waste) ==+ CODE 20 03 99(Municipal
wastes not otherwise specified)$} 22 7]E} HI7]| &2 EFATUN & F A

<X 2-6. 99 EA] 5 7] & (Municipal Wastes) ¥5F>

- 2 CODE g 3 & g
20 01 01 0l ¥ EX AN?
20 01 02 sl AN
20 01 08 o 2 Y HIIS(MEHA) AN
20 01 10 92 AN
20 01 11 H4R AN
20 01 13 =y AH"
20 01 14 " AH
20 01 15 222 AH

e+ 20 01 17 Z3ts AH

(20 01)
20 01 19 =ot AH
20 01 21 SZs 2 JIEt &2 8 HII2 AH
20 01 23 Chlorof luorocarbons2 L& st H &I AH
20 01 25 AR 9 XY AN
20 01 26 CODE[20 01 25]2 HMIQIEt JIE & XY AH
20 01 27 SWMSH ZEE HUE, 47, FEAY L £X MH®
20 01 28 | CODE[20 01 2712 M st HQIE, 23, HEHM L &7 MN®
20 01 29 QM2ES SR8 M MH
20 01 30 CODE[20 01 29]E HMI2I&t MK MN
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<¥E 2-6. 929 =AH7]E (Municipal Wastes) 2F(E A<)>

2+ = CODE Y 3 7 &
20 01 31 MEZ=sSH Y NESAAH <F AH
20 01 32 CODE[20 01 31]2 MIQlst < AN
CODE[16 06 01. 16 06 02, 16 06 03101l E&t= HiEf2l & =X XL
20 01 33 AH
ZCIEXl &= HiE2l, olest tiEelS2 E%:.Bm U= SEK
20 01 34 CODE[20 01 33]2 Ml HHE2l & =& AN
SHE2a S EstolD Y= CODE[20 01 21, 20 01 2312 ML
20 01 35 AH
e A st H &J| - MXHEHI
(20 01) 20 01 36 | CODE[20 01 21, 20 01 23, 20 01 35]E MIQIEH HED| - M XEH] MH
20 01 37 soi2& 2 &= =M MH
20 01 38 CODE[20 01 37]1E HIst =X MN
20 01 39 ZctAE AN
20 01 40 & AN
20 01 41 =2S3FAZ 2L = Hol= AN
20 01 99 ASZ & %S &= AN
20 02 01 ME20 HOIS AN
d3 2 SEII2
o 20 02 02 s, = AN
(2X HIIS 2 N -
20 02 03 JIEF HEMA HOIS AN
20 03 01 S8 TAHDIIZS AN
20 03 02 ANEM 2ME = HOI2 AN
20 03 03 23 &E2s AN
JIEF SAIHDIZ 20 03 04 Holx £ X AN
20 03 06 LA HME= HOI2 AN
20 03 07 Che Hol= AN
20 03 99 JIEF EA HIDIZ AN

Z3]) Waste Classification(2018)
) 1) AH : Absolute hazardous
2) AN : Absolute non—hazardous
3) MH : Mirror hazardous

4) MN : Mirror non—hazardous
FHAVIEEES YASH7] Y3 EWC—statoll = A&-8o] 753 H7]1E(06~07)
< FEEY YEg L oy, gujE e old E3EH JA &S

[e)
=)
Al = ol AR HrlEY 2 AAlE AR 2 dubEd 2
7
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Packagng - Mik ] 5 3 3 :
Sl E-W P E-¥ _s:_ = ] P =] 5 E-V) consider ]
Packagng - Beverage E-L 5 P E-L E heerisufl = s B P 3 B T:‘]m
Containers i quoniwine ek s
Multi-packaging and = : - > 3 © z : =
peinlesd tnabiriss EL consder 5 b 5 5 consigar consider | consider consider
P - esle: E=L consider £y = E-L = E—L | pending | E-L E-L consider | considsr
wizual and Telecom
Elzcironics - call ; E-V
s E-L E-¥ E-V E-L E-L E-L E-L E-\" E-L E-L et P E-W
Elecironics- computers,
accessaries and [T E-L -] E-L E-L E-L E-L E-L pending E-L E-L consider | comsider
equpment
Elecironics - foals E-L consiler consider consiger
Elegironics - T E-L P —L ~L E-L E-L E-L pending E-L E-L consider considsr
HHSW- batteries “E-L g5 E- E-L .E[‘t“ E-L E-V E-V E-V | E-w
HHEW- corrosives & E-L o = E-L = E s der e
e - " con = - consider consi consider
oy E-L
HHEW- aerasals, ix - = 5 5 o
coEnt & Rammables E-L 5 consier Sahenis & . E-L consider P consider | comsiger
HHEW- mercury lamps, : - E 4
bt oy peORIES E-L consider consder E-L P E-L pending consider consider
HHEW - paint L P E-L E-L E-L E-L E—l E=l E=L E-L
HHEW -pesticades! —L 7
Eriizers & continers [ E-V E-W E-L = E-V E-V E-V E-V =
HHSW-pharmacewicals E-L E-W E-V E=L E-L E-V pending E-W E-N* E-V E-V E-V
HHSW- sharpsisyringes consider EL E- consider pending E-\* consider E-W
Automoiive “batierss E-L E-L consider pending E-N E=N"
Lulomoiive -fires E-L P P E-L E-L i P P P L B
. . g E-L
Buismotive -used od, od i c S
e T E-L ] E-L E-L E:Huers E-L pending E-L | el B
:;;T:Im'”e olfer fe.o. E-L consider Ei i =i Eo pending | E-L | consider | pendng

Notes: * = leglated EPR being consicered; (P) = Deposit is charged territory-wide, collection depat only in lqalist. This inventary does not take into account intiataes led by indiidial manufacturers or ressilers o collect
end-of-life producss. There iz 2 national stewardship program for mercury switches [and=of-ffe vehiclas, ELVs) az part of the federa notice to prepare and implement pollution prevention plans for mercury relezses from
ELV: processed by steed mils, Curently, there are ro legislated EPR recuirements at the federal level.
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- MK EHiEOI20 CHet Mele = = ANUEHR2HA SYotdeH, 2
HeldlE E£a fE6tl U= &4 F
- ZctAE, HCOE, HiEZI, 2ASu 22 S#ALF9 J&0l 2 S=20 oA
EPRHICE AIRHGIO MUS AHIA, MeH Y ZZHM, E2IF 22 2E6t0 AKX
32 OF S0l CHollA HEBHA 2ot U= &E
- el A SYHFII(MMU, HM=E, |, A8, HINIF 230 0IXles Ikl st
=Hol et MEEol ARZF M= ULt oM soildlt SHFE &40 CHSE FHERst 20401 U
e COH #ZHIE= DASIUES M SHHLAHMAS HOISOl CHSt Melol CHEt s
TEMOF & 2RI /US
- 222 YAt GiHDIZS2 Melol e U2 SHXMA U220 Stt
=qi g Helg <ol o XN&S ot US
MZEAL | - 01218 =80l SUE ME0I2 Mah ! SSHHE, HHHE=xE =g HE X tH
I, HII=, =22gn 22 SF2H0l e BHe NJ¥ sS Z&gotl US
S2) AA gl AE A e 553 5] AJ(PUA, =FF, 2018)
Tackling the plastic problem : Using the tax system or charges to address single—use plastic waste(TMA, 2018)
Tobacco and its environmental impact : an overview(WHO, 2017)
2.3 77149 FulEFx A -A &8 AL (Terra Cycle)
‘Terra Cycle 2001'd A" w59 Wix7|doz A&go] Brles AFS A2
A eEEEE A AAFeE AR'ge B3R ol A w55 &7k #
A ERA FoT WE O M, BE, EE 5 150057 ARES AN U
‘Terra Cycle®} 5Fd%s 2L 7Y BZ83 AFS FHLE AFela, aid &
& A9 AYEL HIES FAoE AT = 7] Wil £&32 AVE §
A7} 7FsdHA B £349 Yo mE M2EEE B e Ao Yed

Step 1: Sign Up

E-g-

Individuals go fo
www.terracycle.com and
join the Cigarette Waste

Brigade

Step 2: Collect

Participants start
collecting at their location
by putting cigarette waste

into a bag and then into
any available box.

<1g 2-6.

Step 3: Download

HARTRIET 1L

When ready fo ship a
filled box to TerraCycle,
Brigade location
leaders download a
shipping label.

Terra Cycle®] 2|3

Step 5: Incentivise

Step 4: Send

(

For every piece of waste
received, TerraCycle credits

Leaders then affix the
shipping label to a box

and ship to TerraCycle Brigade leaders with an
via Post. incentive to any charity or
school of their choice. Waste
is then recycled.
&2 FAAA>
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€ 2o 9n] g8 Z7H Duj A FZAHBAT, Philip Morris, JTI
) B AYARAAN AFS Adior INMAENA FRAXREE ATt FAHH
i F 2o Fo wet JRFS AR FujFExe YAWAS 3 7 H
olgg A AL 2o ® FitEo wid 49 =9 Hrles s 3l
om 20123 MA Hx=2 Sz A8 T2 T3 (Cigarette Recycling Brigade) <
T3 A8 a T Folet 2

Qe HHlE ASHT YHE FehraE 242 ABEI

oo

A ° 2P S FEE F Rl

o] o
A=

LW U YXHE £

S5 =HE SH|BX= =7 E U3 & = = =
TerraCycleOllA| AT §| Z10) Hxy 2 @aet 5, Bio-Burden Ol = E|H]|, EE= E2t2F
Tests = ol de2 ERE

&t

Eelieint Tol EH|SIE & o E BHElEE F ZEE O E MEE =2 g
s M2[(CHE R7ZI=2a & H =gt = Walo| HEf 2 JtS5HH 4Y B o4E
H E[HE TS = D) 3YE Sl Eet2E 822 NEE

>
ZAAZS 93] Bio—Burden

=g B

Hrlsge 4+ &

‘Terra Cyclee=
SANY) AT
ASHA & Leiv 2R H FolE 8%
Hj B %o A83e tst A= e ASZ XALE

Results: USP 81 & USP 82

test(F] A&

HEde 5)e

MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS

The sample(s) was examined according to the United States Pharmacopeia USP 34" edition, Microbiclogical
Examination of Nonsterile Products.

Test Compenent (B): BLEND OF PP AND PE (TERRACYCLE # 109114) — SAMPLE # 109114

__USP 61 Microblological Examination of Nonsterlle Products: Microblal Enumeration Tests
Parameter Result Requirement Conclusion
Total aerobic microbial count (TPC) 65 cfug — o
Total combined molds and yeast counts (YM) LT 10 cfuig S— —
Total viable count (TPC + YM) 65 ciu/g LT 5,000 cfu/g Pass

efu/ml = eolony-forming units per millilitre
efu/g = colony-forming units per gram

USP 62 Microblological Examination of Nonsterlle Products: Tests for Specified Microorganisms

LT =1ess Than
GT = Greater Than

Parameter Result Requirement Cenclusion
Staphylococcus aureus Absence Absence Pass
Pseudomonas asruginosa Absence Absence Pass
Salmoneila spp. Absence Absence Pass
Escherichia coli Absence Absence Pass
Bile-tolerant Gram-Negative bacteria Absence Absence Pass
Cilostridia spp. Absence Absence Pass
Candida albicans Absence Absence Pass

<1y 2-8,

Terra Cycle9] Bio—burden test A3}>
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Terra Cycle®] AH A2 Tom Szaky= BHIZEHE Zo2Yg A|Zo
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Aol FAZF AT 1kge] Set2E ARG A4S = Sl EF = 2,000707F B 835}

1 AEEE AFS Avfjshe B SR ABEH= T £85 = HEo] ¢ 7]

WE) FAR ALE ehd
<% 2-18. Terra Cycle?] @&z A -AEEAH >

2 = W =
- 229 “Cigarette Waste Brigade” = TerraCycle LEXAI &I SHIE EiHol=
Z=4I3| At True spirit tobacco companyldt S22 &Gt U= HHHIE=E MHEE =
SOEO2 20143 4Z0 Al&GIH 2= &=0AM 2 88,0008t JHHIE =2l+ct] Ol
MHEE5IAS. 2016 900002 SHXIJF O T2 030l ZO6HD U2H U2I0HHEBX)
7o B2 U2 NAM & H82% FHOGIH ZHiEx MEsS AdoAS
2= ulelot - Ul2IDHEBX) 72 HAF LHOIA ZM . 2)HEe HHlB3E=E MEES <ol Terra
(mEx)2" CycleZ 0l&5t

- HEZ2E dEx0 20l 2t ZEDN S0 (EH&X kg™ 100point)EH, &
= HOIE(1point = 19)= MHEZ3 AHTerra Cycle)2 01822 FIb XIHSH Algl=
Kol = NPO(Non—profit organization, HIG2ISHM)EHM SOl J|182E
- 20174 4828 AJIU0IRENA HIIS 22 822 “Cigarette Waste Brigade” =
o= AJ|Lt0l
WS S& HHiBx2 ME=s Aot JASD, e 2 1,220kgel SHIBEZE £+

& o2 MGt UAS
o= OFxICH - 2016 OFXICHAl HAF U 49 EHANAM LI EHIB=(H2E 2F 1260kg) ol CHEE
(BTE) AI® O TerraCycledt FREAZS Soil MHEEZ S| &

- Terra CycleAlll =

2t 50 ~ 672t JHHIE +=HotAS

5 - REE2 Sol 22 HIE=x== Terra Cyclel B&2Z BUE & £HE HUHIBxE
o =
0/ 83ol0 ct= EHENCS EctAE HEELZ H=Z
- X 20 L= 2H2H 700012 +=HE2 X - 2HS0IH SUHE U012 22
B &=
- 201348 Terra Cycledt PLREAZ2 W2F =2 4I42] XXI=*(Downtown Vancouver, West
End Robson Street, Gastown) 110JH2 EHiZx dE4+HEES &
- AR%= HE2 HIHANMN 2E0t0 JA2H 2S5, B2 L MEESES TerraCycleOl
IHLICH B2 _
=5t AS
- & 2,8000H2 +=HEOl XS 0l Y EJIS0| 99.25%2U A& H2Z TAIEA2
0, O 2F 1,9002F JHEICl BEJF = HEHH MEEEHD US
- TerraCycle, Clean Up Australia Day(HIZ2IEHHMI) 2t Australia Post(SRAEZ2AH= &2
s =¥ o2 Soll EHiHJIZ22 50090k €2 & Us RESEE Mot 122+ 8,00004
HE +Hole Z2UE NS

EA4) D) vt 74 TR TEAZ(EREY : 2016. 06. 27)
2) 2=71yn 74 FE} FHAF(EEY : 2017. 03. 28)

3) TerraCycle cigarette recycling brigade (W32} 8)
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M 2% =9 HullE= f2|HA =Al

<E 2-19. =9 FHiFZE AL dFAHE(E AE)>

- =24
H4HEL HEFSFE MG /g W22l Xl A2t & HE Jtsds 3EE
- 2UHCR HetE ME= EF HHo SHAE oAl e Hol2e=z 2ol JI=2
SE0AM NEHSFE O R0l EHE
— - 2HolE N30 SE HEHSR 22 HEH SO0 o 3t =3
N - 2lS8 S9S O0IH= |AH 0IX 22 24X 2 & X3

A= =EU0AN RIILQLEESS MG fIgt SE 20k

%)) 1) ¥E(https://www.icevirtuallibrary.com/doi/abs/10.1680/coma.900013)
2) o] (https://www.sciencedirect.com/science/article/pii/S0956053X16305682)
3) F-2 A A (https://pubs.acs.org/doi/abs/10.1021/ie102288b)
4) A (https://www.sciencedirect.com/science/article/pii/S0013468616325464)
5) W24 (https://www.sciencedirect.com/science/article/abs/pii/S0003682X17306217)
6) 3% E XA (https://www.sciencedirect.com/science/article/abs/pii/S0001706X13002180)
&=

7) A

i

=4 (https://www.researchgate.net/publication/321192990)
8) 2] 7] (https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.5b00032)
9) 48

10) aF733}A) (https://www.scientific.net/AMM.705.39)

2]k (https://www.tandfonline.com/doi/abs/10.1080/01694243.2015.1062653)

11) & #HAl (https://www.sciencedirect.com/science/article/pii/S2213343718306912)
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3.1.1. g E X F&9 712 AY B4

O Alx A=

o,
off
N

—I—l

— AR A F 2ot AHS F FElE RS wHAACIH A 2443 A ATA FRIFE (A
&8 =l PAF M AF)
— <2¥ 3-1>3 o] AR H/F FuiE=x 207HE 200mL &

A 24X GF/C ARz =33}

[GF/C 01} 3]

st on, A4HT

ali

=HEe Sage L J|))|
pH pH =& J[(0rion StarTM A212, Thermo Fisher, USA)
CoD

. £Z&E2A Kit(HUMAS, Korea)
(chemical oxygen demand)

00C

) ) 0.45 um ZEf =, TOC analyzer (Shimazdu, Japan)
(dissolved organic carbon)

FEEM FEEM(Shimazdu,Japan) 17| 24 & KII8 S48 N2 U0 I}
(Fluorescence excitation— (Aromatic protein (AP), Soluble microbial by-product—Iike (SMP),
emission matrix) Fulvic acid-like (FA), Humic acid-like (HA))
POl SE28 EctX0H(iCAP 6300, Thermo Scientific, United Kingdom)




M 3% EHIEZ= 2d Falld "ol

Excitation (nm)

g8 s =0 ® o &
pH 7.6 7.7
DOC (mg/g) 8.0 24 1
COD (mg/g) 241 64.5
TR FA A/E 299 44 N8E AR 43, pHY AS T AT BT 3
Ao & Wyl AFEHA S

SHA #7128 FFH 3ol FL F DOC 7IE 8.0mg/gell A 24.1mg/go. 2, COD
24.

71 24.1mg/goll A 64.5mg/g0 2 F7MHAS
400 400
380 320
360 E 360
340 5340
320 c 320
9
300 T 200
=
230 ﬁ 280
(i
260 260
240 240
220 ; T 220
300 350 400 450 500 550 60( 300 3/0 400 450 ROO 550 GO0
Emission (nm) Emission (nm)
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H 3% EHiES=E #F
<E 3-3. HHlBE F9 AT 439 2718 P4 s>
(291 pg/e)
g = g9 & g9 =
S 51.1 195.7
K 1,441.4 1,187.1
Fe - 0.9
Cu - 1.6
Zn - 3.6
Ni - 0.7
Mn - 0.5
Na 329.2 345 1
Al 3.4 7.5
B 4.1 7.7
Si 41.1 10.1
3.1.2. 2HlEZx FAER 4
O B7} By

o gee—
Quartz tube Pyrolyzer GC/MS
<3 3-3. Pyrolysis—GC/MS &4} >
— Pyrolysis—GC/MS #4248 &3l guj&=xd 23d FallEd £48 AAe s, 390

e o] MES FHIsH] s, Sz FE2Y oF 26mLE J3} 70CA 243t
AA7)aL, ol FAAXVIE F3te 390 FH AE Ax
— 3¢ A= 2F 500ugS <1¥ 3—-3>3 o] Quartz tubeol] Y I EHE Glass wool

2 143} o|F dFIIAE olF Pyrolyzerd] A& 114 F 900CE 20%7 4R =

A S
- dEAE S T VAAAEES GC/MS B4E T3 FAERE A4S AA
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<X 3—4. Pyrolysis—GC/MS &Xzx4A>

= = X A H 1
Agilent technologies 6890N/
GC/MS . ? . )
Agilent technologies 5973 Network
Length: 30m
Column DB-5MS Diameter: 0.25mm
Film: 0.25um
Flow 20mL/min He JIXl AlS
. 10C/min (&)
Oven temp. 40~300C _ i .
ZJ| hold 2 min, OFXI2 hold 3min
Detector Scan mode: 35 ~ 550amu W1ON14 library
Pyrolyzer CDS 4000
Pyrolysis temperature/time 900°C/ 20sec ok 500ug SZ2HX ME E¢
O H7t 4%
T T T IR 1 m T T T T
L ! Toluene 1+ Benzaldehyde b Naphthalene Nicotine -
- Benzene Ethylbeg‘zt;ang 1 1-Phenyl-1-propyne | -
1 ' M-Xylene N
3 il m-Cresol k
Styrene

,

1
1
1
i
1
s !

Triacetin

Monoacetin

Abundance

2.5 5.0 7.5 10.0 12.5 15.0
Retention time (min)

<19 3—-4. 4 A/FE FujFE X Pyrolysis—GC 4 A7 >
% ¥4 /% Pyrolysis—GC/MS 423 <8 3-4> Bl <3 3-5>9} &2 &0
AZHPS. dujEx A AH/5 WSS v wstH S ) Benzene, m—Cresol, Nicotine#
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M 3% EHllZ= #d Foid Yol

|
— pol ALEE BAES DA SEAE A £95 T e T2 TN A
o A3A== Respirometerd X (BRS—100)E AFE3¥ S

<¥ 3-8 OUR % A= &4 4F=>

E— x A H 1
ME =c CHMSte=Hel&d ZIIx W
£2 b s& 500mg—0,/L ME . HUIBx FEW(H/F)
s & 21 50mL
30mg/L - Urea
7mg/L - NaCl
Medium & & gt SH4==H(0ECD medium) 4mg/L - CaCl,—2H.0
2mg/L - MgS04,~7H.0
28mg/L — KoHPO,
ZASH AHIA 0.1mM N-allylthiourea
O B7t A%
~25 —————T————1— T T ]
E | Cazom | E - —A— Raw cigarette 1
c 20 | |-y =013 1 B or ~ ¥ Smoking cigarette|
= - n [ i
5 i
£15 |- - s[4 ]
3 [ D40 ]
10 + - — L i
8 [ _ ES[ _
& 5| . x 20 & ]
> 21 A4x.a .
X I ] VvV &Aa
O© o e 0 L . v*::*ét’i
0 1 2 3 4 5 0 1 2 3 4 5
Time (days) Time (days)

<1¥ 3-6. ¥4 A/F FWEx g4 & HE>
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-
o

o
oo
T

0.64

e
o
T

BOD/COD ratio (-)
o
~

o
[
T

0.0

<19 3-7. §4 #A/F 2uj¥ % BOD/COD H| ¥3}>
— 5T b4 v ARE vy oz AETH A Q7 (biological oxygen demand,
BOD)E A3t o], o] npefo 2 BOD/COD M & A4a Aote <18 3-7>0] U
Bule 78 2342 §F4 F @iEx9 BOD/COD Hl= 0.64°19, &4 A
BOD/COD+= 0.892 £ ¥ Hul#x §& 49 ALl FijHoz vA yed

3.14. 2 Ex e =4 H7}
O %7} ¥
1) %7} Z2EZ: OECD test guideline 2369 X A& F43e] Ful5x e 54 3
7He AF3 A+
2) == N
-8k Zebra fish (Danio rerio)
Al%E © Wild—type AB line
3) A% =4
-Semi—static renewal (24A]7tvlt}; =& &4
hpf o]F &FrlH XIE 2dste] Jr7HE A5 A S

B 2% 26£1TC /XA
2

4) A3 A=
0 hpf 1.5 hpf <3 hpf 24 hpf ~ 96 hpf
o\
L2
%, H. DO, Cond by = 1. Coagulation of embryo (24, 48, 72, 96 h)
- > - > p onductivity 5 > 2. Lack of somite (24, 48, 72, 96 h)
(» e L= A|E 3. Non-detachment of the tail (24, 48, 72, 96
= : h)
Glass vessel with Selection of 4. Lackglc heartbeat (48, 72, 96 h)
respective test fertilized eggs 5. X|AME2 f’é‘! 24, 48, 72,96 h)
concentrations/controls & fertilization 6. Z|"HOE HE (24,96 h) N
at volumes to fully rate determination 7. =E=3J = (96 h): pH, DO, Conductivity &7

cover eggs l

<39 3-8. F4 A/F ¥z A A At 43 X=>



H 3% EHIES= #A Roid Tt
5) =249 A3 7%
FAE T0%01749 ol AHE
‘Negative control (E2), solvent control (DI water &-& CaCO; &M )o|A o] HE&
90% 1%
‘Positive control (4mg/l 3,4—dichloroaniline)ol]l 412 XA 30%°]%4
‘96hpfoll A negative control® hatching rate”} 80%©]%t
-96hpfell A negative control® HilgEA 8] && 44 (DO)] E3t=71 80%°1%%
6) 54 =
‘96, 120hpfoll A o] F=—X|ALE 2= (XAMS BA 7] coagulation of embryo,
lack of somite after 48 h, no heartbeat %)
2Tl A9 X ARE (negative control, positive control, internal plate control,
solvent control)
‘Apical observation Z3}: Coagulation of embryo, lack of somite formation,
non—detachment of the tail, and lack of heartbeat

718 ofF 21 (Yolk sac edema, pericardial edema, bent axis)

o %7t 23

($))
o
T

Mortality (%)
N w s
o o o

RN
o

0
0 1 100 1,000 10,000
Specific number of cigarret butt (ea/m°)

<3 3-9. ©§ FUT FI A/F BuER NS B2 JAhE As>
— <3 3-9>% ©9] FT FA A5 FelEx Al mE XA (120hpt 715) WS}

g Jeya 918, BB E B9 A5rt 3ABSE ANEE FASEON, 53 §

A H .

A & FHHjEx 1007 o] SN §Q & FHjEZxAM Aol FH A HHjF

B oS £ vy
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%
0x
od
N

CI=zss_Jamoss] ug =3
100 : . . : : 100 : .
. 80t < — 80t 1
X / N >
S 60} / \ S 60| |
g / VB
S 4o i i E a0l ]
© 1 [ =
= 20} \ ;2
Not Detected ! 20y ]
0 L L L L\ Y
0 1 100 1,000 9,000 0 . .
Specific number of cigarret butt (ea7m°) SoN S0

<a¥ 3-10. @9 9T F4 A/F SujEx Ao #E 713

- <3Y 3-10>2 w9l Rug FA AF BeEz 5] Be 713
S UERE 9e. 99 B EE 1000714 Z18 80 YA gty 4 1/
4 5 10,0007) AZA 7130 #FHE 7FEL EFA A 30%, FH T 6092 &
A W QTN AHo %A ey

- <Y 3-10> 93 s} gol 10,000 ABNM 71 FFE BsNE d F

<E 3-9. HMEx W FAERAN & A 54 £F ZA>

HAE &= AEE ME B F=e Z21 £ X
Nz GE e2% L2E Cer iodaphniadibia - -
= Et=29 Z=Jt0ll et HAE =0l .
sEE M 60 B (crustacean Cladocera) C - Micevskaet
e S ; LIEtLi= =4 St (EC50 %=X
1959 i (ZE Z&h)o Vibrio fischeri e al. (2006)
24 =4 (mar ine bacterium) =
LIZES &0 _
. 2S4H ZAE HIEE U2 Rawls et
Zctuelorel2s 4l Dugesiadorotocephala o
- PHNE UM al. (2011)
INX= J&
SHE3x FE228z U= sl " himur | SEH220| € 0|8 sdHHO0I, Di Giacomo
o LES S8l almonella typhimurium SIIXIBY MEE AAS ot al.
SE2I0te RFE =4 B} Escherichia coll SMAIZ Jbs A ol (2015)
SHl W SEE0I
AMsS20 0X=e XNEA 2= dils=s S0A HS01<
_ Austrocochlea porcata, o
[ = XY I&F ) Ol S8 Z&s 014 HE Booth et
o . _ Nerita atramentosa _ .
(HI%2 &= B2 2 H o 2ol 100% SHUWA=E 2 =0/ | al. (2015)
o Bembicium nanum
AEs ME L 5%, 10%, =2
25%, 100% S| EMH AlZ)




M 3 HulZ= 838 7
L
Ao % B 54 £ 2AHRE AH)>
X

e ARG
gulnz (AHeE @

A
716 Eu|st Ao 21

vl A

=

=

=4 o
SAZ Hole K27 He

M | DjaE wm amwy N 7
HE

s 1~1.5 kg/2 A

Hha 2|23 =708, =4k,
njg=
sy ojge

s EHHlgs A3 sA+
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ojj ekt
FEXM 2
HdESATAR
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= MBSl

sty

slAIEl SR

et e

7| da

aziistg 1
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e

(120717 F2F)

=

Fad

<ag 3-11. H7}o] AHe" FH3 7|4 2 Fu>

ik

Hi: PAF M AZ) 20702 A A o)A 24417+ A

<X 3-9. FHiFx Y F3E
HAE &= MNEE HE B F2 Zu =
SilEx ZH 820 JAs 3 3 -
e E; T Hedistediversicolor g &2 ds AN 2F, )
=0l WY J8E2 N Wright et
N _ L (Polychaeta from coastal =2 =529+ [ 2 ONA &4
e L Me|sol NXles ) o e al. (2015)
o1 ot sediments) L HEE Mot LM
gl ned 220 ne . o MR S > S o= T
_ _ Atherinopsaffinis _ _ N
2E29 =4 B, (narine fish) ZH > O/XA 22 EEH=22 | Slaughter
e OE sS4 B, . '“E:'Ine ' | Ss HEE =ol, BERD ot al.
_ — imephalesprome|as
sol =00 I 2H prajesprom SHHDE US M O 2 =42 (2011)
czao =4 B} (freshwater fish) Dol
3.1.5. Fuj ¥ X HH|3 5§ZA HIt
O H7} %y
— <39 3-11>% o] vA=E 7|¥t §H|g} A& o] &t FujEx HH g3 I
Az F
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M 3% EHiZ=

O H7} 43

=

H

L=
©

* E|H|SPSA| (HFO| 2| 7)): 7|87 27| F 24M|7H Bt = 95% =3l 7t
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