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Floor Tiles Made from the Mixture of Para rubber and Plastic Wastes

from Factories
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Abstract: This research aims to develop floor tiles by mixing para rubber with ethylene vinyl acetate plastic
wastes (EVA plastics) from factories. The study uses para-rubber STR 20 at 100 phr with various contents of
EVA plastics (e.g. 0, 5, 10, 20, 40, and 80 phr) and then mixed with chemical substances at constant ratios
including zinc oxide at 5 phr, stearic acid at 2 phr, sulfur at 3 phr, mercaptobenzothiazole at 0.5 phr and
diphenylguanidine at 0.2 phr. The samples are ground by two-roll mill and formed by compression molding at
150 degrees Celsius into 30x30x0.2 cm tiles. The properties of the para-rubber floor tiles are tested under
ASTM standards. From the results, it is found that the para-rubber mixed with 10 phr of EVA plastics floor tiles
is the suitable ratio for producing rubber floor tiles and rubber wall tiles in buildings. This ratio increases
hardness and wear resistance properties and decreases density and thermal insulation properties when

compared with the para-rubber floor tiles without EVA plastic.
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Figure 3 Rubber compression machine
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Table 1 Ratios of para-rubber floor tiles mixed with EVA plastic wastes (phr)

Ratio Para rubber ZnO Stearic acid Sulfur MBT DPG EVA plastic
EVAO 100 5 2 3 0.5 02 0
EVA5 100 5 2 3 05 0.2 5
EVA10 100 5 2 3 05 0.2 10
EVA20 100 5 2 3 05 0.2 20
EVA40 100 5 2 3 0.5 0.2 40
EVA80 100 5 2 3 05 0.2 80

Figure 4 Blending of admixture in two-roll mill machine
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Figure 5 Putting the blended admixture into rubber

compression machine
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Figure 6 The Para-rubber floor tiles mixed with EVA plastic waste products

4. nsNAFAUANMANTAUBILAUNTELT DY

NN
v

AU LLNILLﬂ‘i‘ZLﬁ ARNNTIRANAHUITNAERN

|

v

2 liainnistugy ldveaeu s uandinig
MENTW UATINATUAE N 7] il srnny
el 1A sy Useneufiae nnsmagey
AYIHVLNLLL B1NM ASTM D1817 NNINASALINGE T

111 ANH ASTM D570 NSNAKALAINHNWTN AN ASTM

454

D2240 NNINAFBLAINHMUNIULIAS AN ASTM
D412 NMINARBLANNNUNNIANTNA AN ASTM D624
NINARBLANNANTIE ANH ASTM D1630 LAZNT
yEELANLSAYE NMINANIE 81 s ASTM C177

(ASTM, 2010)



HRRAMNNTZ T BIEIWIT RN AH LS WA AN UAD NN TS9N UAARINNTTH

NANITNANRN LL’Z'I%?J‘Q”I‘Jﬂ:‘l

AINNIINAABUNNIASGL AUANTRN BN
WAZAUANTRNNATINTZIT DENINITINAN LAY
a aal :// o 1 Y o dgl
PILWAFRNEILE 113 6 SR9du arsnsnagulF Al
a aa d’j
ANTNANNANEANDA Laa 1N LI B9EIN9NI9
Faue 0 119 80 phr azdswasianuaniTanulaswll
WL uNTIARGATIAA MDA LA UNANE AN
QI ﬂgl a aa lﬂl dJ al
WHTUANNLBNNUNANGR N D (N 7 waY 8) Tl
NARBANANUT AT NINT WA UAN LU LVAD
A & g a
Watugnszid e 1w AN NaNaan
alal b % ¥ o s
Biaudn BvinnmeseunuantEnwnann he
ANTNVLNLUUT ANAAAT (NI 9) wazANNLTIRAN
P o a A \ & ~
WA (NN 10) Wauk Izl ase el unndAs
WANARNNINTY A9UAINIATNLN Wi $eaas O
Tunndmandon falunaniiatinluy iy uazyniia
AUFUAUANTRNINARL WNANATUNIBUNA
(MWD 11) WATANNUABNTANUNA (MWD 12) B

NIULASENNITIHANNAAR NBR LY NS RTEIUHAN

o . g Ay oAy a =
ﬁ]qﬂqqﬂﬁ‘zLU’aQEn\'iWqﬁ\qV]VLNN@QHN@N%@QW@W@WT]@

a ' e

218 wiAngNTRNIMUFanNI&NY9e (MW 13) WA

q

¥ 1
a K

@ v A a _ aa g
ATULANTIAY ANANNANEFANDA LA UNTzL a9

#1913 lamangan T 10 phrvisll Wuaaann

'
o aal o

wanginaleannissnuiluiannianauianina

Q )
v

AN NI BNENINNTT PINTINANAR NAINAIY
o

Hluiannigngugs uazdagnuatiasauianenisily

WanaNgdw (ryﬁ”\im‘wm 4 uaz 15) agldannngadas

WannAnainwnalifuukunszidasen s 1§

(Barlow, 1993; Edenbaum, 1992) 14anannil NN9uax

[% '
ado

NANGRND DA L NN ﬁ\i'l%‘qmmm !
| a aa =< o 6§ a
N41ANABNINAYIBINANERANEA B A9V lTinaasn
23UNEIHIAANIaTA 8 LAZT LR A L8N
(Yuliestyan et al.,, 2016) NnlHanansFesd awilen
wananndaleunedauliliivgaaan Asnmi 16 dau
ANFNU32ANEN191U AN RUA AAALH BNAN

A aa ~ = = &
NANRBINALD (NINT 14) TILAPNDIANLT LAWIL

o

Yastupanteuna (sdyde wazany, 2549

Herrero et al., 2013)

100

[ Minimum

Il Maximum

80

Torque (dN.m)

RERRRR

Amount of EVA plas’uc (phr)

Figure 7 Torque of admixture of para-rubber floor tiles mixed with EVA plastic waste
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Figure 10 Hardness of para-rubber floor tiles mixed with EVA plastic waste
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Figure 11 Tensile strength of para-rubber floor tiles mixed with EVA plastic waste
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Figure 13 Abrasion volume of para-rubber floor tiles mixed with EVA plastic waste
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Figure 14 Thermal conductivity of para-rubber floor tiles mixed with EVA plastic waste

Figure 15 Image of EVA plastic waste from scanning

electron microscope (100 x)
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EVA plastic waste with 80 phr from scanning electron
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