oo o oo og220 oigd, 20210 Journal of Adhesion and Interface Vol.22, No.l, 2021

(AT=E(Original Article)) https://doi.org/10.17702/jai.2021.22.1.22
TZEE et S2EA &2 7[48 24 3
= Mol ds0] et A+

A
(3]
S
[N}
)
S
(98]
e
()
=
me
X
4

(3]
S
[N}
)
S
(98]
e
>
me
aly
oX
(3]
S
[N}
)
S
(98]
e
3]
[N}
me
2
)
p—

A Study on the Mechanical Properties and Moisture Control Performance
of Diatomite filled Olefin Foams

Jae Yang Kim, Ji Eun Lee, and Dong Gi SeongJr

!School of Chemical Engineering, Pusan National University, 2,
Busandaehak-ro 63Beon-gil, Geumjeong-gu, Busan 46241, KOREA

’New project team, KIFLT, 152 Danggamseo-ro, Busanjin-gu, Busan 47154, KOREA

3Department of Polymer Science and Engineering, Pusan National University, 2,
Busandaehak-ro 63Beon-gil, Geumjeong-gu, Busan 46241, KOREA

(Received March 04, 2021; Revised March 16, 2021; Accepted March 22, 2021)

= - [e] )
2ud, AN B9 =7 5 BAES AU STk ol AHS] Slstel Awst w wAel &
3 EVA (Ethylene vinyl acetate)& ©|§-5t0] Wao] R7]22 Hrkste] S8 F4 BHo| 9oohw
E ARE, TSS AUl 2URd SEAS Axsn BEA) 8 §4 54 Hojs
3§ FRES AlSgon, S8 BAE BHL R Faael et o 10~15%] S8
23} 10~70%9] +2 ARES el & AFE B xEL Wb SEES
WA Az} pssigon], A A7l FREL 1 u47Rst BYow
ko] 2 S 72tk Alo] selm gl

2 o oY WHdq ASHE FEES ol g3 ARS FHTS] Aol dAw nYE
=

2o

Abstract: Products using diatomaceous earth, which are used in various fields, are optimized for moisture
absorption, but have problems such as high hardness, powder flying, and rough surface feel. To improve this,
an olefin-based foam having low hardness and high elasticity was prepared by adding an excessive amount of
inorganic material using EVA (Ethylene vinyl acetate) having low hardness and excellent elasticity.
Diatomaceous earth was added to impart moisture absorption characteristics of the foam, and the moisture
absorption/drying characteristics showed a moisture absorption rate of about 10 to 15% and a moisture drying
rate of 10 to 70% depending on the content of the diatomaceous earth. Through this study, it was possible to
manufacture a water-absorbing olefin-based foam with diatomaceous earth added, and it was confirmed that the
diatomaceous earth added to the foam had a great influence on water absorption and dissipation due to its
microstructure and characteristics.
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1. M &E

Zetag oy dE tiA|sto] AMEE= LEA &F
A o] S B LEXE 1Y F5del o)
= T LA A= 2+ EEE0] 7HA L
S doEgsto] ofd EAE WA AR
stAY ¢lel EAJo] ¥ E ). Ethylene vinyl acetate
(EVA):= Fig. 1914 & 4= Ql=xo] ofddll TefA|et =
AHHld (vinyl acetate, VA) SFA & 55 sl A4
H Grtad S A ol o]

VA gHefol whek EVAS] AR WhAlo] of & A 7}
39 EVA 358A7F ok 7)ol W2 =Y
HdotAE o] E A ut Agsho] AAti=d oF 4
wt% VA ©o]5}9] Hlgof 7] %23 EVA 35 A = H
olAE|o|E WA Eejoddl o R A= Gt o] EVA

AdE ZeoEqe 54 5 dFo|AT Feg

O & OF 4~30 wt% VA7Z} =3tE EVA &34 =

7k oddl-vldotAlE o] E FEAARE XA
o A7tAA detAEd P=olth oF 11 wi% VA &
Lo EVAZ} STHE HJAA 2 AMEH o]k 2
Hl-& 60 wt% VAE Z1}sl= EVA F5IAE odd-
Hldopaglo| E 1R e} 3ty @59 EVA 358A
= 8ol kst 23 & E3ehh2,3]. EVA 3%
A= Swi% VA o]slof A= LDPES} -AHgt & € 2
i BEEYS ZotaY w74 Y VA §eFo] g2
A goldas golA A Hi ohh EHIAG 1577
o] 27| theFgh 9T HQITtH4,5]. VA ggfo] ¥
Hete A U v Fegfn &5 9
af Zetd 4= 93 B4 AxE StH BEEYsHA,
dEFH= Ax=HA FYsto] LDPER Alzxg Z&
Hrop 2 A9 s YepA "ot ol d4do] Yek
U= o] 9= VA &Fo] 4o EVAZtE LDPER U=
A7t W) wfZolrt6].

HEZA = 77 AE5H A A X ujEY A 2
AbE = A AR 24 AR otk AFHOoRE A F
Z9 WA= HALF e A Foju o] F A E
gl A Fo] AR R YA ARGE AT A2X} A A
A F EVA, PE, PP, PVC 5 &40 Q&= 728 &4
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Figure 1. EVA polymerization and structure.
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2.1.1. $£=X| 2 M|

2 AFoA Hlo]A EHE AMEEE A= EVAR
VA &=Fo] ZF 19.0, 28.0 wit%<l Hanwha chemical2]
EVA 1520, EVA 15292 A}g-319ich 7] AlE) 7] %8
melting index”7} 400Q] EVAE & A3}t HA|= Ab
3lo} ¥ (above 98%, Gil chun Co. Korea), Y5 o] A 2=
A HloldAKbead, LG chemical)E A3} TH FRE=
Imerys minerals Calipornia, INC.2] celite super glass S+
& Agetel wxA 2HEE Az ZHLA L of
o] F 4 IAFSHE(DCP)(98%, granules, Perkadox BC-FF,
Akzo nobel) & HEAZ= /A EH ofxro|7hEotuto]
Z(CELLCOM-JTR, Kumyang)2 AME-sFith 2-2+9] 4=
A 1000 A, HEO|FA, 7tuA L FEA = T
ok Hrlelga FRERE 0, 30, 50, 70, 100 phr=2 &7}

Table 1. Recipe of EVA based foam

[Unit : phr]
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
EVA
100 100 100 100 100 0 0 O O O
Base (19 wt%)
polymer EVA
(28 wi%) 0O 0 O 0 100 100 100 100 100
/nO 3 3 3 3 3 3 3 3 3 3

Additive St/A 11 1 1 1 1 1 1 1 1

Diatomite 0 30 50 70 100 0 30 50 70 100
Crosslinking o)y 1 1 1 1 1 11
agent
Blowing JIR. 4 4 4 4 4 4 4 4 4 4
Agent
. . 170°C/ 170°/ 170°C/  170°C/
Molding condition 600s 900s 600s 900s

2 Ao A ARG Ho] A EEH B HUHAIES
AR aAFe] F8l B 99y FEo]7] wZof |
M-S ARESEAl btk e Al A o] A zof gl
FAY =2 A= 9 HUHAY B A7 Fa5H7]
ool Ho]x Eemel AHREH H7HES Ul &
Hlsth Al 42 Fig. 20 Yefliich Alzd 8
i RAES OF 2341 B8 AR A kIS g
S 7t EAS H7bstg =9 A A A oscillating
disk rheometer (ODR) (Model 4308, Zwick)E ©]-8-35} %
2420 AYAAWANT HuES Frrstgomn, o
o= B2 sto] 47 271S AT 0]F hot
press (model 150P, G=5714)E ©]-&35}o] 170°Coj A
10~ 1527t 150bar®] fglo =z ¢f5ste] WA & A
za}gct

- =

222. 7148 24 &Y

W EZ A F430 EVAZL 2 E i 2 77
A 549 W3 HE5S el Ax, JAE, AFE, Q)
e, W7 F oAl FFY AdES A
o} 7} H7H= ASTM 2 of ghazo] Xl om 74
A A=g B@ristz] 918l wsAE 71(UTM, INSTRON

1. Base polymer

Weighing 2. Additive & Filler
3. Crosslingking agent &
‘ Blowing agent
o 1. 10 ~ 15 min
Mixing by kneader 2. Divide 4 ~ 5 times,
5 ~ 10min

‘ 3. 3~5min

Mixing by Roll-mill

Sheeting & Cutting

Degree of Crosslinking

A

Press

1. Oscillating die rheometer
2. Flat die rheometer
3. Capillary rheometer

- Press Condition
Diatomite 50 phr |
:170°C , 10min

Diatomite 50 phr t
1 170°C , 15min

Figure 2. Foam manufacturing process.
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Table 2. Diatomite - EVA foam hardness

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
0 30 50 70 100 O 30 50 70 100

Ditomite content

24°C
Hardness 25 26 29 30 33 31 35 36 38 42

C type

10.0 600
—n — Tensile Strength
—n — Elongation

- L 500
w’g 95 ]
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Figure 3. Tensile strength and elongation of EVA (VA 19
wt%) foam.
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Figure 4. Tensile strength and elongation of EVA (VA 28
wt%) foam.
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Figure 5. Tear strength of EVA foam.
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Figure 6. Resilience of EVA foam.
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Figure 7. Water absorbtion rate of EVA foam with respect to
diatomaceous earth content.
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Figure 8. Moisture drying rate of EVA (VA 19 wt%) foam.
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Figure 9. Moisture drying rate of EVA (VA 28 wt%) foam.
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(e) Si (wt%): 88.96,Zn (wt%): 11.04
Figure 10. SEM-EDS of foam with respect to diatomite

content. (Diatomite content (phr) : (a) 0, (b) 30, (c) 50, (d)
70, (e) 100)

Figure 11. SEM of foam with respect to diatomite content.
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