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Microwave Application to the Vulcanization of Rubber Compound

-(I) The Heating Characteristics of White Carbon by Microwave-

C. Y. Park, J. K. Kim, S. K. Min
Dept. of Polymer Engineering, Pukyong National University, Pusan 608-739, Korea

ABSTRACT

Since the rigid and continuous networks of high-purity silica(white carbon) were relatively

transparent to microwaves, high purity silica coupled with microwaves using a zirconia

susceptor at room temperature and it was then heated to its melting temperature. The low-puri-

ty silica, contained small amount of impurities, yielded greater microwave absorption owing to
easy motion of the interstitial alkali ions and it was then heated to its melting temperature. X-

ray diffraction patterns of the low-purity silica were broader than those of the high-purity silica
due to higher concentration of non-bridging bond and more deformed random network struc-

ture.

In the vulcanization process of whitened or coloured rubber compound which is employing

low-purity silica(white carbon) as a reinforcing filler, vulcanizate could be obtained effectively

by microwave heating energy.
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o3}l 28k 44l (jon-jump relaxation loss), A
7] A% 28} £4 (electric conduction loss), A
B2 2§k £ (interfacial polarization loss) %9
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Fig. 1. The schematic representation of microwave
heating system.
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Fig. 2. The schematic diagram of microwave cavi-
ty configuration.
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Fig. 3. The microwave power profile of microwave
heated low-purity silica without a susceptor.
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Fig. 4. The microwave power profile of microwave
heated high-purity silica without a susceptor.
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, ITE APte vlolaRs A mfo=
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Fig. 33} Fig. 59 2#=21H ATw Ayl 4
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1,550 C7HA) 44 71d=e] 48 Heldx 48 A

fob

lo

o

1800

1600 |

1400 |

1200

1000 |

Temperature (°C)

800

600 1

400 ! * ;
0 10 20 30 40
Time (min.)
Fig. 5. The temperature profile of microwave
heated low-purity silica.
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Fig. 6. The temperature profile of microwave
heated high-purity silica.
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Table 1. The chemical analyses of high-purity and
low-purity silica

unit ; wt%
Sample; High-purity | Low-purity

Compositioni silica silica
Si0, 99.99 96.80

Fe — 1.71

Na - 0.68

K - 0.48

Mg - 0.17

Al - | o

webd, A% APl vpo|azsts 44 F5ike
ol olF BTEQ 9%E o)y EAd JT ¥
< tan 0% 27| dEoletz A4 4 Yk

Fig. 49} Fig. 69 Azx24e 1¢x A=ty 3
. AlHo] sdEo] 27} 1,000C ool € o
vto)225te] Whilgte] A% ags 94 5 9l
ek o] AL AN Ao vlo]aEnE F5d
A FAE 1,000C o1 25olM vlo)a2nE F4
gthe Hasslerd] A7 A3& Fuste] 43 B
W, vpo|azs} FFAs} A4 vlo]a R F45
do] Ago 2 Hdd ¥, dALE Eye] we} 714
748 Alge] 2251 1,000 Axs) =4, A)H9
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ek Az 4 gl

7t U9 ALE 9 155 Aeste] XRDEA
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'o] 2¢% Alezke) XA el H4 geg B
oZth ofe ATk A Brh Avr At F
o B34l HEF2E 2 gk A4e £ 9
. o]59 vAAYE el g FRLE A}
43te] Archimedes?] 1ol we} 72t 53)4 &3}
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Fig. 7. The X-ray patterns of (a) microwave
heated silica sand and (b) microwave

— ]

Intensity

heated fused silica.
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