UNANNIY (Research Article)

A31AYIAAUNIALRBNNANITIBUIANAEAN
Polyethylene Terephthalate (PET) tiluawilsznay
Properties of Concrete Block Containing Polyethylene

Terephthalate (PET) Plastic Bottles

o 6
aAnIn Himqﬂ’]fy’ﬂu*
g 3msmdagnsn ﬂm;‘fﬁﬂ'117@).5/7755&/?[’7ﬁ@im:ﬂ?ﬁfﬁl,ﬁad 1/14’7’?7’]5/’75&/5551/?[’7@@5{

fea o < o e o a
;ﬂuﬂﬁ\?ﬁ@? AMUNANSIAUY D UNDANDIVIN IV VJW'JW?J?;]JJF')% 12120

Patthapon Buranakarn*
Department of Architecture, Faculty of Architecture and Planning, Thammasat University,

Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120

Received: June 24, 2019; Accepted: July 25, 2019

GGEDR

Tatudinalnadvozrrenmadnidudwinann sndenisdasaansuazdasldiaaluns
HapaauuINNINVLsiadu uIsoisidasnMIanuszaeNmERNa NS IaNAREN PET 31
Jasusnelunauniauden S'fiuLflumiﬂi:qﬂﬁsl’fﬁ'uNﬁfamﬂuaﬂiumuamﬁmmm NI
'T@lqﬂizmﬁLﬁiaﬁﬂmﬂmﬁ'ﬂﬁﬁwa@iammﬂmuﬂuuﬁ{l m’sgﬂﬁ'fmmgﬁ A1RITLLIIAG Iu@ﬁaﬁngu F
msthanusousasnawnsauienifuiawasan PET ndinlseney lasnasmsilsznaudisnia
Wanaan PET uuufl 1 Adawiantha 5 ioudiwas 917 19.5 auiues 150103 322 585503 Anunm
0.3 §a51UAT I%IEN 9.6 NTU UAZVIAWAEAN PET LUUR 2 Adwwiane 5 louwduas 81 18.5
rudluas USunas 335 Tadaas auww 0.3 daduas iiwin 10 n3u lageauniaudendvua
N34 20 LOUALNAT 817 60 LTUALNAT KUY 10 LTUALNAT LALABWBNIALFONTTWIANTIS 20 LTUALNAT
817 30 LTUALNAT AU 7 LTUALNAT Lﬁ'amaauLLazLﬂﬁﬂuLﬁ:mamﬂ'ﬁﬁtﬁmﬁadﬁ'uﬂ'ﬁﬂi:qn@"l‘fmu
luanansriunauniaufanaiugu Lfial,ﬂ%ﬂmﬁﬂuﬁ'uﬂaun’%mu§anmuquwu'jmauﬂ'§@u§anﬁﬁm’m
wana@n PET ilududsznaufinarhlviasivussdasnss aauniauianaiuguidinnnunuiuin
wWInNNNINAewnsauaeniiduiananadin PET usuisznay lagnawniauianfidoianansdn
PET ﬁ@hmi@@%uﬁﬂﬁ 30 W7 uay 24 52lwg Lﬁugdifu miugé'aﬁ@mjmaaﬂauﬂ%muﬁaﬂﬁ'ﬁﬂum
Wang@in PET wuuf 1 ﬁﬁﬂu@é’aﬁ@mjugaﬁq@ LazAanNIAUSanNSvIawa1Ean PET wuufl 2 Jen
Iu@é’aﬁ@%ajuﬁﬂﬁqﬂ NATBIAINITINAMNTOUNLINTIANANEAN PET ANadaa1thianusanyas
AauNSAURanNvIaNa1aan PET luudazgtuuy lagsuiiauosnaunsausaniidianaiaan PET

*Corresponding author: primecud47@gmail.com DOI: 10.14456/tjst.2020.15



Vol. 9 * No. 1 « January - February 2020 Thai Journal of Science and Technology

aQ’Luﬁwﬁmmmlﬁmmﬁaa“fwmﬁamﬂuanvl,ﬁmwmmgm NN, 1501-2541 INNNANITNAFAY
a = Aa a = ! A a [ ° o
ABUNIALRBNNNVIANARAN PET Dudindsenay wuuf 1 t309uUUFALUIA $I%UI% 3 2730 10
ABUNIALRDNNLMANTRUNFAEIWIUNIABNTIAN uanTaIaNATIllalIuuLiBuAUAaUNIALAEN
U32nNdN 1H9NAAMUAUILIULAT TRITULIIDA Iu@ﬁa%mjuﬁﬁmga LLa:m‘s@ﬂ%wﬁn A3
ANuTauniadnge wamﬁﬁ'uﬁmmmﬁnmLﬂu,u,mmﬂuﬂﬁﬂ's:ﬂqﬂmﬁl"ﬁm@wmaﬁn PET lunns

NORINNTINEUENBIAN ﬂ'ﬁl%x‘l’]%ﬁﬂ’]ﬂ(ﬂ HITRREN

Ad@1ATY : AOUNIALRDN; VIAWAIRAN PET (polyethylene terephthalate); ANURWILULEY; HRITU

L390a; Iu@ﬁ'&ﬁwf;ju; ms@@%uﬁw; mMItaNSan

Abstract

Nowadays, there are so many waste plastic bottles in Thailand. This type of waste is difficult to
dispose and takes many more years for degradation than other wastes. This research focused on the
reduction of plastic bottle waste by an alternative use of PET plastic bottles in concrete blocks for
exterior walls in architectural applications. This research aimed to study the factor effecting the dry
density, water absorption, compressive strength and thermal conductivity of concrete block containing
PET plastic bottles. The products used PET plastic bottles (Type 1) with dimensions: 5 cm diameter,
19.5 cm length, 0.3 mm thickness, 9.6 gram weight with volume of 322 mm?®, and PET plastic bottles
(Type 2) with dimensions: 5 cm diameter, 18.5 cm length, 0.3 mm thickness, 10 gram weight with
volume of 335 mm? in the dimensions of concrete block: 20 cm width, 30 cm length and 7 cm thickness.
Test results when compared to the control concrete block showed that the compressive strength of
concrete block containing PET plastic bottles was decreased. Dry density of concrete block containing
PET plastic bottles was decreased, while water absorption at 30 minutes and 24 hours of concrete
block containing PET plastic bottles was increased. The elasticity of modulus of concrete block
containing Type 1 PET plastic bottles was the highest and the modulus of elasticity of concrete block
containing Type 2 PET plastic bottles was the lowest. The PET plastic bottles affected the thermal
conductivity of concrete blocks depending on the arrangement of PET bottles, in which their
performances conformed to the TIS 1501-2541 standard for construction in architectural applications.
By comparing the test results of properties with the other concrete block containing PET plastic bottles,
the concrete block containing Type 1 PET plastic bottles with three bottle arrangement is the most
proper concrete block for exterior wall applications with high dry density and compressive strength, low
absorption and thermal conductivity. The results of this research can be used as a guideline for using

PET plastic bottles in exterior wall construction for architectural works.

Keywords: concrete block; PET plastic bottle (polyethylene terephthalate); dry density; compressive

strength; modulus of elasticity; water absorption; thermal conductivity
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