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ABSTRACT : It goes to be serious with environmental pollution because of great number of waste tires
scrapped each year. That is why there are lots of studies for efficient recycle. We tried to reduce particle
size of the waste tire powder using a new technology of self-designed grinding machine (SDGM) and
ultrasonic treatment. The purpose of this study is to improve the physical properties of reduced waste
tire powder. We investigated the fine powder by particle size distribution(PSD) analysis. And also we
examined the physical and mechanical properties and cross-link density at various particle size. Also we
carried out morphological studies after making the products by SEM.

Keywords : environmental pollution, waste rubber, cross-link, mechanical properties, SDGM(self
design grinding machine)

.M = 1% Helee #3590 BAZ BFHD 9

gebd ABESE el BAHA BAs

AFA Aol FAH wHow A% A5 o) olA Y Al Yol T F Y
ololsl WAYE A2 mEA e A8 Z7h ook

A} BATFAZ Ase] H7lE Ao dF 7) ALP) AGEL FA dolg, UFolE, *

BE ANk 1AYNT AAE /HEol§0R BRE £ Uk’ dolge dAny

oz AHe-mail : rubber@nongae.gsnu.ac.kr)

A ~Ev] 2384 A2z, 2003 128

Wy

A=t

(23] sEfolole] )8 wAFo] 9,000 kealkg
olgfe Mg olgslel ARE a4z AR
o dflez olgdt AYolgoze AU



YEE XA 7 Hepolo] T AFE F+ 129

Az, ol APEEA ol olgsH, Edrigols
& BAE AREUS o3 ATAFL A
S FAAZA T8 ol 2BE 5o wel olg
Aok

r-{u

HZ 5L FEAC gL #HE T U
 21A47]elle 8771&0 71 T8% Ve 3§
Ugtn dEE ol wwu|gel #HH Ax3IA}
o} 53] £EE A% FHME F5Fen 87
FAE sfdstodol At o shesiA € AW
oltt. A 7= olAE AEAe) 100% AEE3
(Total recycling system)& 2R 2 AT Folf 1%
159 v qEE3}, FHA ] 7|E(surface treatment),
Ed71E Bol Ak

Hetolo] AEEL HEetoloo AAE FHA 3§t
71 A% 271EE A8 A W Fo
to|tk &3E o)Ei3l FAL 7= AW|E W3}
A71A] g3 s} A8" 5 Qe Fofolth w
2px] Edrbgo] F2-& % gtk dvbHoz i)
Elojol= A2EHY WAEHE AR e
TFEEed Y4EHe 4AELE ARSte] HEt
ololg frejdo] 2xE(Tg) 8tz Esfshe diel
ok ol WS 1960t oA Alztste] A
A A e WYZEH(Cryogenic grin-
ding)e 2ol vsl dA=271E 3338 T2
A e AR webA HErelol W o] 4
3] AolAe Aol Atk 2 WAEHE ¥
Eolo] ] TJJW A AL ko] MR
ZHAA SRl e ol#Eeel Husta
=g ‘@Z]('r‘f"’ﬂ‘\: 2] 7HFo] Fobdd weta #
o2 AEFssker & FhesE Fgstn e
D2 ALt ol FRelA fejsit &
Atk

2 A7E AFA APRE F Helolo] AP
£ tig zlelch 7hart ® 37 gutyes 3
A BFTFEE olFL A7) Wil &A=
wom 7igel s §§HA Fob AFEol o
& 2o dEA stk old B dFdME EE
A AEES 317 Aste] BAHAY A &2
24 HElololE B3t HElo|o] BTFA
& XAVt BAITRIE St oo wWE ZAH

&
s

EANRE T3t FHElolo] HEEo] dHFE 43
< A=sth

I. &=2&47|

1. 24471(Grinding machine)

AR 2Hg AL A ASE A
ARES) 9% mAlEEY] Az 3RE] Fasg
e ok FYo BAriee WEEAN, 5 oA
A A4E FUSAY LNGS ARSI Tgolat]
frefgel Al BEashAY d2olA Bishe R
o] Ut EHBFErIee BLd FHIAFY
B89 Apol¥nt ofle} S 7HE WA
T 433 Fad WeEEA A8t ggs 2
AFMe 7IE A8 FeH Zles THHS
2 By, @Eﬁ}@l 1R 37 BA4ES FASHEA

T A z7)Ee] ool YAk
ikl 7}%% =, dE, Ao} Fo| U
on, F¥o AWML ZrgA EEES Ax
e 3o Fgsla ok ol& ke | 4
Zl(pin crusher)”} e glovt W o] £
7} o, Aol AE 2 fAFoz ANB(FE
£)5 olg3lo o] BEAE AsnA stk A
AR HE o Zv|HAHm T9) A=
A7) HoAD Q3 ol& st A #A
5 FET 2uyA ETAR d77T €23] 29
Hu gk B dpore Fig 194 Reule) 2
o] ML EH7E MLFgoIZN Qo AFT
H}Q} 2 0431 7}11 Aol e —réﬂﬂe 3t

& 289 Ac® % Hu Aold nrrue
RUST 55 229 PARS Al npy
2 w9
A7l FA RS BAM vhE) we
YRYoR QB YAz 7 WY BHA
32 wrgomd Sl Hstel o PlgE BT
2e & lor, me BEA 250 sl
Jreny e dquAs FEl BasA e

5 ol Uk Telw BaRe 55 34 2
Sog wase] 33 $¢ IS Wl 3

Elastomer Vol. 38, No. 2, 2003



130

C R AAE -

g et I it ;
3
§ Vi
g %/ ——
e s
. R
. /s
§ 5%

Sog

256Q

! gy

Figure 1. Schematic diagram of the SDGM (self-designed grinding machine).
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Table 1. Formulation of waste tire powder

Weight percent of

rubber blends (%) Composition (%)

NRY 40 Rubber 59.8
SBR? s Carbon black 27.8
BRY +1IR? 45 Ash 53

Volatiles 4.1

1) natural rubber

2) styrene butadiene rubber
3) butadiene rubber

4) butyl rubber
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Figure 5. Comparing of the particle size distribution of waste tire powder (a) before grinding, (b) after grinding,
(c) ultrasonic treatment before grinding, (d) ultrasonic treatment after grinding.

Table 2. Analysis on particle size distribution of waste tire powder

Samples Particle size distribution(zm) Specific surface Rosin deTr:lsliety
2 3

Xio Xs0 Xoo 1op Xom area (m’/cm’) Rammler-N (e/cc)

B.G 171.55 262.15 466.81 834.27 319.27 0.023 2.9051 1.1504
AG 127.61 196.71 331.26 593.40 209.01 0.032 3.7967 1.1495
UTB.G 96.86 192.69 405.87 703.61 189.53 0.036 2.5756 1.1828
UTA.G 49.75 143.78 314.85 594.41 126.47 0.057 2.0053 1.1524
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Figure 6. SEM photographs of waste tire powder (a) before grinding, (b) after grinding, (c) ultrasonic treatment

before grinding and (d) ultrasonic treatment after grinding.
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Figure 7. Comparison of mechanical properties on the vulcanized waste rubbers.
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