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Abstract: Porous diatomite particles with different diameters were used as functional materials in various
field. This study investigated effect of diatomite particles on the physical properties of foamed EVA
(ethylene vinyl acetate). Formed EVA resin was modified using the different weight percentages of
diatomite (0.1,
investigate mechanical properties.

1.0, 3.0, 5.0 and 10.0 wt.%). Tensile test, tear test and compression test were used to
The results showed that tensile strength and tear strength of the
EVA/diatomite composites were generally improved compared to the pure EVA, and the strength of both
strength of the
EVA/diatomite composites was lower than that of the pure EVA. It was found that the porous diatomite

composites increased with the amount of diatomite. However, the compression

particles did not affect the compression strength of the EVA/diatomite composites.
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Table 1 Chemical composition of diatomite

A | B | ¢ | D
Element -
Weight%
(0] 54.22 54.77 53.40 51.32
Na 0.22 0.32 0.40 -
Mg 0.65 0.89 0.41 0.69
Al 4.71 4.49 5.58 3.90
Si 32.99 32.42 35.85 20.62
S - 0.75 - 0.82
K 1.05 0.96 1.43 0.64
Ca 0.65 0.55 - 19.51
Ti 0.63 0.42 - 0.34
Fe 4.88 442 2.93 2.15
Total 100
Stk & A ok
01]%%1_ Z_,} 1'd(ethylene vinyl acetate, ©]3}
EVA)2 §d4 € W3AA, dEX ol Holy
g —rx]i g ARgEI Ut 53, Al
in-sole'mid-sole-out-sole- & H]E3}o] TEHA| o
2 2853 Yo, o)lEL FE FFoE QA%
+ A2 e =EHo Y] wiEe] A&F

qd #elE
mebA &

E Qg

"o g s}
AT E AEE EVAFTA O %
AT FHHE HUlete JAE &
H71ete] EVASL FRE YAkele] da@aA
2 AW A sl AEZT

KR
=

5

Al
=

2. |
210 2

2 AFdME U 57/ 7RE
3t W, Table 1914 FRES FA
ARt FHel wek o] 2F4 Aolvt v
S ¢ F Ut FXRE AY CYAE=E S A
o, 53], FRE CYAE Ca, Ti Ao

ura}uru} 3, FZRE DYAE Caol 3
o] 714 =A YET

TZE A7FFe AA x99 1.0, 3.0, 5.0 1
23 10.0 wt.% = 3+ EVA/diatomite E3A 5=
A 25k o

o]}

AAE A

=& Sio,°
Al

L op

2o

I
S

R [

=
o=
E

7
o
&

6 %E=|A|

=

2RIZORIR] H248 A1z, 2020'H 2@

7_<<3|'

rH

MO

2.2 &z IHE I AHHE FMZF

Heat oll7]171E  AFE3E  pellet’d2]
EVA A& S83] &5A2 F, Ashg YAl
TEE O‘X]-% Zt SRR Frkste 100TClA
o2 PN EFH preform>
2 YA & g F3
%71 ¥, heat pressing 71715 AM&-3}

oA 150 kgf/em?e] tg€o =g 783

mixing

o
SE

JZ*.

of o Fu
2 A
_t

o

M2 X oox =

o S >
4opoe 32
rkﬁ_—ﬂo o

>
d

2.3.1 Boli7taY &3

BzAE EFLTolA COo, N,
727t A HA FAE FEA
2 71t H7FEC osiA O Bl s
folgtm = B 04%%%% g 73 ol
3t Foto HAEE

Kils
7h 2

i Ho

:\_J'I_
o]
H,

i}

e
-

-lu:
Hoon |
22

1:}
B

o

3
pal

3

% Ttawre 2%

2

2

2.3.2 7|14H &4 AlE

EVA/diatomite EFA52] 71418 E4&
st7] flate AAIE, AEANE 293 ¢
< WEAEAE7ANA s T
ASTM D6389] T4 &JA3te =
AR on, 1 to 3kF, 50
mm/min 2 Pt}

QAEAE L KS M ISO 20872 fF40l 2| A3l
Egk$AH(trouser) AFHE AR oM, 250 kg
9] 3=, 10 mm/min SEE H7}slgth

G=AFH-S KS M ISO 3386-2 490 2 A8+
AEAA(20X20X20 mm) AEHE AFsF L
H, 1t 3=, 5 mm/min EEZ H7sAh

37}

s
T 4N

AFA

O]l:l

H

e
ot re

AN

B

[e]

=
=
=

o J

2.3.3 =M &

= EVA % EVA/diatomite SR 89| 2wz A
He Y=t O BEExFYS gotiy] st A
A} F=A} & v) 7 (scanning electron microscope, SEM)

S A3} mAAHQ WS AFsI¢T

=



TEE

—M— Decomposition Temperature
[J Amount of emission
T
L}
200 — 300

S

S 180 20 £
2 2
& p
2 1604  pf B 280 2
£ k)
K 5
p 2
S 104 | | 270 5
= =
o =3
g £
S 1204  ff ] - La260 <
4

[=)

100 . " . " 250

Pure AlOowt% A3.0wt% A5.0wt.% A10.0wt.%

Diatomite content

(a) Diatomite A

—B— Decomposition Temperature
[ JAmount of emission

200

w
o
=)

1804 |-

N
©
o

1604 | |

N
®
o

1404 [ [ B

N
N
L=}

12041 o ] - 260

Decomposition Temperature (°C)
Amount of emission (ppm)

100 . . : . 250
Pure  CLOwt% C3.0wt% C5.0wt% C10.0 wt.%

Diatomite content

(c) Diatomite C

XL EVA HEIHe| E40] 0X|=

—B— Decomposition Temperature
[ ] Amount of emission
T
[ ]
200 A — 300

o)

S 180 20 ¢
2 =
© =
g 1604 ] B 1280 2
£ k]
e G
=

S 1404 b ] t270 ©
@ c
o >
£ g
S 1204 | ] e 1260 <
2

o

100 y 250

T T T
Pure B1lOwt% B3.0wt% B5.0wt.% B10.0 wt.%

Diatomite content

(b) Diatomite B

—M— Decomposition Temperature
[ Amount of emission

[

200 N — 300
=
S 180 290 €
E] g
g =
2 1604 || |- 280 2
13 3
& 5
< -
S 1404 270 S
3 ]
£ g
S 1204 | L 260 <
i
o

100 ; ; ; ; 250

Pure D1.0wt.% D3.0wt% D5.0wt.% D 10.0 wt.%

Diatomite content

(d) Diatomite D

Fig. 1 Decomposition temperature and amount of gas emission in accordance with diatomite content
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Fig. 2 Tensile strength of EVA/diatomite composites
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Fig. 3 Tear strength of EVA/diatomite composites
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