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ABSTRACT

Title of Thesis Appropriate Waste Tires Management:

A Case Study of Greater Bangkok Area

Author Mr. Mentri Noopin
Degree Master of Science (Environmental Management)
Year 2005

The objectives of this study were: 1) to study the situation and the problems of
waste tires in Greater Bangkek Area; 2) to study technologies for utilization, recycling
and disposal of waste tires; and 3) to suggest appropriate waste tires management for
Greater Bangkok Area. Primary data were collected by interviewing tire business
entrepreneurs and the secondary data were reviewed from several relevant sources.

The result of this study iliustrated that waste tires were mainly found at auto - repair
services, car service centers and bus stations. Approximately 45 % of waste tires were
burnt in the lime kiln of cement factories, 25 % of waste tires were sold as second - hand
tires. Some of waste tires were ulilized as crash absorbing materials, buckets for plant or
bins, and were sold to the waste tires merchants. In addition, some of them were
disposed as municipal wastes.

Technologies of waste tires utilization were classified into 6 groups which are
whole tire utilization, furniture manufacturing, retread, crumb rubber, pyrolysis and
tire - derived fuel. The evaiuation applying the € - aspect feasibility study showed that the six
technologies mentioned were applicable from fair to good. Subsequently, the SWOT
Analysis revealed the strengths, weaknesses, opporiunities and threats of each

technology.



(6)

The suggested appropriate waste tires management can be classified into
seven aspects; policy, legisfation, economic, sccial, environment, technology and
administration as follows:

1) Policy - The waste tires management's policies should be formulated both at
provingcial and national levels.

2) Legislation - Regulations of collecting, discarding and disposal of waste tires
should be addressed both at provincial and national levels.,

3) Economic - Economic tools for supporting the utilization, recalling and
disposal of waste tires shouid be applied.

4) Social - Knowledge about waste tires utilization should be disseminated.
Trainings about how to make furniture from waste tires should be implemented.
Researches about waste tires recycling should be promoted.

5) Environment - Projects for waste tires recycling should be created.

6) Technology - The technologies mentioned in this study should be applied for
waste tires utilization.

7 Administration - Information system and recycling center of waste tires should

be established.
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(Cis - 1,4 - Polyisoprene, IR) ganvuikazgUnIninsunmdLNetila
st ladu HrAnanane Ruseain auiuiuansTn viesns wdnfusfens
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7 v
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{ s ; i b 4
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=i o
AR 2.1 nwdeaaeenelunea

UURINA: Houghton Mifflin Company, 2005.
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daelunisfiudnen lulaqpiuldfinsiaunlaoaduduscavialamandnlululasaie
P = = o vt
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Structure of a Radial Tire

-l o - '
DINN 2.2 DNFARATINEUTIAER

WMEN: MAXT Tire Monitor, 2005.

2.1.2.2 daulsenausNsauua
gesneuiilsznaugdoudAny 5 4o (@ugie Ysauiyali, 2543: 7) was
wihfaedussrdou (Good Year Thailand, 2548) figat
1) BNHAN ﬁﬂqﬁdwuﬂu'ﬁugﬁul.ﬂumqm‘m-mﬁ g AUATIEN
vinetnalaetaniluasfiesdatudasansiiasulfitenseseendiauvielatoy
2) TAse814 (Inner Liner) Uszneudaadinludude whananedu
uarenadudanfagivnanidulaludey Indlaawmef sueu aan Tavs viauduluailadui
a7uEn Mt fuinas
3) manu1y (Tread) ﬁouwwusnﬂuﬁﬁﬁurl'aﬁ'uﬁunuu CRTEN

Goadluiuanuduseanng (Tread Rib) WialFeNATNLLITINANLIEUIALN (Tread Element)

L
vieluiu (Tread Block) ABNENMINAINEIUNANTBILNEITNIVA YTBENAUAII WTENI
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5) Wingn (Side Wall) Ao gounagsendnenafiurausds 991

andaguszinnidtaiuiusenens N ivedulasedudly

Inner Liner

Sidewall®

e _ Bead Wir

=i -
NINA 2.3 FlsEnavenesaeus

WWRINHT: Good Year Thailand, 2005,

2.1.3 guan WBanumsadn wazdiunumsianenssaaus
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i 3

1) ngugsaunuiuduanetesnuusisielszina Juflunquinansalvg)

L al

Thun 139 InorFaaalanu 49in ngueneaeIn & nquiladu uasusm jadef (Usune

Tne) 17A HEANINNTOBUAI UazENTaUIN Ussinnenvshaa (Radial) Tnafiulaune
- o [} g ar = e [ o = &

nsNARLaZNIFAIMNETUALLF MU (Global Strategy) AdansuARsaNMulaz sz

13.1 2 UEU AnTludndounnnanFasas 80 189N1INITHARNINNA
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Ao a °
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.
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o 2/ g =i ar :II
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a el A o '
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[useTneuEnHaRuaEs e lulssna (1dw)

WA, .. oleesnTuar - ” ;
TOEUFTN sounsnimad  T0BU BNVRDABN 74
saUTN
2544 6,302,183 2,468,678 57,024 39,886 163,318 9,031,089
2545 7,388,474 2,772,957 54,564 41473 172,246 10,429,714
2546 8,542,423 3,021,933 80,550 49,962 198,890 11,893,758

a‘ [ H - L 1 =i
RINANTIW 2.2 WU Funnuenesasusnnanuazavtng lulszinalull w.e. 2544

. 2 & j
Wudnuaulszunn 9 duidu uasiiuawdiu 11.89 anudulull wa. 2546 Tafluunliu

P | o I~
INNTU LWAAIANNINN 2.4

10,42

o (fnudy)

2644 2545 2546 hETE S

M 2.4 1Bununisuanenssoeussnlull w.A. 2544 - 2546
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UNTNLUANKRANINTGA Aa aesneusmis Aadlufesas 72 se3aenn Aa 899D
latansuazsaussyn Feuas 25 uanaanan fauas 2 ansounsniees faaas 1 uazanes

H‘ L5 i E L = ] s s:i
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d" = ] e d: 5 i e
uanaNi MenaRgVAaReNANLFNnRNTUINT Iy

308y q uaonil

jawaz 1
sounsnmad

Samar 1

tNNaaRaN
o jauas 2

salavas
uaIuIINN—"

janar 25 ) st

" Sawmr 72

al - L3 L]
N 2.5 dndaunisrdnensoaumlszianeg o Tull w.a. 2546

] 3 ﬂ: 3 2
Fununisundnenesoauslull w.A. 2544 - 2546 RNAIRsINUsEume 1.1 drudu

dhalsznnn 3.4 audu MaasiBuadaysuanifenisen 2.3 Juuliuinautuanels
FININT 2.6

= o
15190 2.3 WBuntuenesoaumingi

Sunusesoemidin (1&w)

i snesfils I01ALRITURZIOLIINN sounsnisef  ENavABAeN 99U
2544 1,094,678 89,523 Lindoys Liideya 1,184,201
2545 955,842 125,949 1,837,783 64,064 2,983,638
2546 1,188,690 165,934 2,058,441 64,009 3,477,074

wnswn: eedmiusounsnimeiuazenaaanant w.a. 2544 Lifideya
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2544 2545 2546 Ina
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r‘ﬂl o 1 J L T a o =5
'El'NTﬂfJumﬂquq}J']ﬂ'ﬂq@ AR ENTOUNTNLADT ﬂﬁlﬂu?ﬂﬂﬂ: 59 789R494Y AB 84
o v v [ : = TP T
TOEUMLN TREIAT 34 E.I"N?ﬂtﬁﬂﬂ']?ﬂﬁ:?ﬂU??Vj‘ﬂ TREAT 5 AUANAL SINVRDADNNNITUILDN
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UesNaaies fonas 2

214 JagAunldudnenssosun

- Cad k1 - - dl Ail E 7] [ :', ¥ =
nsudReratusstiusaalidngaunie daaliud LIt AIUFNITETENENS

&N (Compound Rubber) uazdmQALEY q MitnInaNaNAUENHaNUATLTEN L

L} M
o | - =

2 a 4‘ §s - 3 o i wr d* ar
AENUTIIRALNL m'nm'lumwamtlqei’nuuﬁmmmmuunhmu (ﬁllf]?lf_l I

as e

tyaiR, 2543: 8- 11)

1) 81989909 R 1AUA B19URUTHATYN BI9UMQ uazENATW AR
n?zuoummﬂs‘gﬂﬁwmami‘q Tnedud awanenNfiasiamunseness e Alunsedn
ens0uu efinannNaten L LA NUAAMUNULAL AR UNSHER

2) sadaAsl Beansnsadtuunidiiu 2 nqu nfiuui'nl.ﬂumqﬁqmmzﬁﬁ
fiAnuANTRARILEE9sN TR LAun SBR (Styrene - Butadiene Rubber) BR (Polybutadiene
Rubber) waz IR (Butyl Rubber) 'lunzg‘uﬂa-:Lﬁumq'é’qmm:ﬁﬁﬁamamﬁﬁmﬂﬁmq
5ITNTNA L8 Tmimm:luﬁl‘mqmauﬁﬁmﬁwumusiaﬁq:i’u AnTau uaslelau ene
ﬁ’atm"l::ﬂun@:nﬁ 1#un CR (Choloroprene or Neoprene Rubber) NBR (Ac.rylonitrile -
Butadiene (Nitrile) Rubber) uae CMS (Chlorosulphonated Polyethylene Rubber) €79
Fupseludoutar i uandrfuaesssnaAniesnadainnmeilunguusnludagoud

4 = J
mnzanie 11 em@n (Compound Rubber) HAMANITFFN 9 AMufifeIns
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=
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R - = [ ® o L
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= L]

ﬂl J =y ] - o g -t ”w L i e
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AW 4.24 ensroeudTudaga et aaudin

WWAINNT: (N) US Army Corps of Engineer, 2005,
(1) Marryland Department of the Environment, 2005¢e.
(m) Marryland Department of the Environment, 2005f.
(q) Stowe Craft Gallery Design Center, 2005a.
(]) Stowe Craft Gallery Design Center, 2005b.
(a) Parkstructure PlayCore Company, 2005.

2) WilludagaFadauviadraiuun eresosusiiannuudusaiisanenaz
Mngeulduazannsasndunznauldd deunldariinnununiund@eauiniainduds
R w4 \ o o o =l e @ W 3
azgniniamzlidundt uenainiiddiseignnindeuasuniauaslisniiusiacldussny

ea¥afdvinmrgananidn (Yamaguchi, 2004a)
3) Mifuruaduuasjuaantl enesaeustaniEnunIusanIsanusey
Az ATUAI T FluNNIRARANTINLAINARY BNTNEUFARZYNUTTIARE

4 v g )
uelWseainlsudninngniaiuduuwuniuns (Yamaguchi, 2004a)
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MD ;2 = [l o Yo i [ S =i =]
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5) NN UNIAUTUTOLUNNAIUNTAAUINLTL ATUNIAUTUNIRI N

o'qil ol k7 [ 5 L ot B - s 2 b | :; d{

saeusminNINGEdauiuiugy q uodedadudaaiainds dusslouiagnduinags
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AT ligauninuazArldaneluntsguainmianaae (Yamaguchi, 2004a) Aa8ting

o =
BRAFNNING 4.25

(n) (1)

d fﬂl - o
MWN 4.25 enesnousn diludagiutuen
L A
LURINUN: (n) Dave Propst, 2005.

(9) The Motorsport Company, 2005.

6) Mvnzn1fuiien sresnaumdiiiuiandwiuindzmfaumnaule T
mé’gam"i"mﬁ'\mamuuﬁmmﬁ?ﬁué‘qﬁn"l.ﬂgnﬁmﬁ'u'imma‘*’ﬂagﬂmum"ﬁiﬂuﬁqmﬁﬁ ANt
meeurimashiinseenalszinn 99 Alanfusienns 1 du azldlassadraznniafiondis
ARG 0.9 wmsuaziivmiin 3960 Alani %Q“i:gﬂﬁﬂﬂﬁdﬂﬂ:Lﬂﬁﬁﬁﬂﬂﬂiﬂ@’m
geflanlszanng 6.4 - 19.2 lud fiszfumau@n 18 - 30 WA (Yamaguchi, 2004a)
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ué’qmqnﬁﬁﬁuuﬁqﬂﬂﬂﬂmwﬁouu’%"ﬂﬁhuumiuu's"wm‘ﬁuﬁ'mﬁ-ﬁ'ﬁmﬁﬂﬁuﬁmmﬂﬁ&w
gresnnuRaIN s taeinuiAutesiuiiaadulduaslszudadldsnandinsld
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Fandu q 1w Aeurin Azunsaman Wneienas 50— 75 (Yamaguchi, 2004a)
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8) Tivinfhuuwasuanlaaldunesosufaunaluaitingse udafamulunuas:

(Wenzel Construction, 2005) Aa9t1ULAAIAININT 4.26

NN 4.26 gnsnausm igidudasairaniunesiuas

. C‘
LURININT: Wenzel Construction, 2005,

4.3.2 nswlsgiilureslduazinasiaes

grnausnin fulspliduseduaziiefiiaef anunsavinldvieenssBoauay
v 1
glunes A miuesnaudaialukeasiuisousndaudusinlunn 1414 cansurviaay

= | 2 i & 1/ -: & ar i B = ci.
HAam 1ﬂll.ﬂ TATULIN N8 UWRZINTHE AIRENLARAIANNINTY 4.27 WASNINN 4.28

ThaiTambon

(n) (1) (A)

d = o a e -«
2NN 4.27 udpingiwlsglannasosusifiurelduasieftiaes (n)
L ‘J o
unasnu: (n), (1) nesius aav Aax, 2547,

(A) ShiptheWeb.com, 2005.
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(1) (a) (a)

Ml 4.28 wasAuTlsplananssosuifiureddduazinaitines (1)
u,wa'aﬁm: (n), (1), (M) The Artists and canvasor.com, 2005.

(9) Faster Fine Arts Inc., 2005.

(?) Kansas Kollection, 2005.

(@) Fraser Leonard Gift Company, 2005.
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sosusmatITaNsasantd Ae enesausamn sotla eveenlsn eredarTeeiiv ilusu
1 L 3
nszuqunsnane1maananlaaia luiusall (Yamaguchi, 2004b)
N1TAIIAMIT (Inspection) A8 NITATIRANINAINIALNILLBILIINILURN
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] o ar al © = i k5 = =4 ' 2
1w 359 saEAR An11a n1sdrgadnnien uddlssiliumudemalausinnaudaiing
nszuaumsFalyl

nsdesue (Repairing) uduneudenusugiuasuing19iid1a
& 5 o - o ar y o [ 3 <4 ]
n1sdag (Buffing) luntsdaguinenndmdenlisesnisianananainn lu
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nMIuaeRan (Recuring) anitunsdaguiazgnuasdnpsnalusiudainlu
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N17AsAndugaying (Final Inspection) unisasiamsanineiuay
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434 walulagiadniuuaf
Anfuef Ae nefiiiunsruountrssmnaaslddudaoradn 1 dnsruaung
k&R uaznasUszanaldanu el
4.3.4.1 NITLUNNILEAR
nszuaunITHARANFILUeS fn9inau 4 Fumeu Crumb  Rubber
Technology Recycle, 1999: 64 - 66)
1) asnsusasgnamdhiudn 1 munmlszinns 2x2 s
2) Judamdn 1 fandnaazgnaeliifafaafulpassunandos 3alu
Waeditnsduidn 1 azgninlfidusuuds TaeszunmewusnnistumuneaInafina 1

frunniAnaL 130 ek gaidua

de
o

3) Fusnadn 1 Riduaunisasgnusdlunluateun valisees
:’« oy [ % nu - o v & o -
apvreriussunrualianelfigunnitlnfasialéldeyniadn 4 eanun Seasidiludag
dl = =y 3
iesiTuundnsely
L
4) lfumsugavitascarntsauanu@ndurieanuld 3 1iis 1ia
usn Ao douiidududn 4 (Crumb Rubber) sunsnsin T iUz Tomildnannading iy
dounsulugnncaeaflddwmiuaioun adnntesonus vigie MsuniazaauauIy
- n 4; s 4” = | L3 1 -= dl = o Ed
wuilla nuseunn usniuidam@luntsedadiuust Juy 1lisfiaes An wanndn
(Steeh) Dalunanseould uarsiiafiau Ae doumitludule Flu) st W leda
4.3.4.2 nisdssgyniigen
gnafuiviafantsoinlthlsegnaldaulsvuatoataFmeasua ity 3

-

Ngx Al (Yamaguchi, 2004d)
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1) Miludounanyaandadnsifiniannunsvienatasin viu Jany
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L i i - .
#u eraialaausauseyn uedunssdiy (usiu 3eaiideR 3 senns fe 1dusiaBy (Filer)
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- . [V - - e a e 1 - %
watonanmunu MRnviadiulsiananiFeaandndud wazlddszloniniafiu
auasdemiisatniihnasTinAauarantos (Waste Minimization)

2) MMe9siAan a9Timen Ae gerasud lFudonidnlddou
nszuaunisAdaatiuedu Irea q Wfinssuaunisu@ndail
1 »
(1) Yeafiuiueinaniug Wil uarasial
(2) WanuFauraanannialeinisaruRnAMGL
-y L H [~ é bl L 3 -
@) edanuRlfazilugnaneddanlud Teazgnoudalilds
Tnefidingzusunisdan luflunisudnn@aiuriiniaineaizanarasn
3) i hMluend@manssunea¥se iy dalhlfulgennanens
uzasamaouy laudingsuddiniends Ae dafnfuwefsanuienss 15 - 25 lnadmdn
- Iﬂ‘!/ 1 = d. 13 = = ;
HINAHNNUEINNSHABENTAUNINNIN 200 DIANTATEY ﬂﬁeu:ﬂﬂﬂ'n'lm::uﬂfmuuuﬂmm!u
WelFlusaagnmgiindetu finpuaninduin asnisuanainanfan nadugy ns
Wienaula sanafimiudusdaouuusztasgratgnisidauenszaaaiiaigu 3 win us
Aunufunandienansresssruanvitsuazinwuiiygninisuanseudtadaenafug

yrmanliAend1iL (Yamaguchi, 2004c) ATKRSTLAUNMSRARENNERaR N WATHIILeT

UWRASIN N 4.20

Rubber 1z blended
with asphah

E Aggregats & heated in drurms e AsphaliyRubber blend is added 1o
aggregate
Trucks are fillad and .
travel 10 jobr site Rubberized Asphalt concrete
is stored in silos

«l o o -
DNIVIN 4,29 NECUIUMNTHRREMNNTRAHINENATHIULLDT

uuﬁiaﬁu‘l: Rubberized Asphalt Concrete Technology Center, 2005.
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