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Abstract

The objective of this study is to develop an optimal operational conditions for wastes to utilize as
useful materials. Optoelectronic industry wastes will be chosen as the target wastes to produce
Low-Temperature Cofired Ceramics(LTCC) and potentia as Glass-Ceramics in this study. This study
will focus on rheology of melting process. The blending of waste glass and CaF, sludge will be
designed in accordance with the specified requirement of target characters, By co-melting two kinds of
wastes at various ratio, test results showed that the lowest pouring temperature was 972  while mixed
CaF; dudge and waste glass were in the ratio of 2:8 . The first year study will focus on utilizing the
mixed slag as Glass-Ceramics. Moreover, the significance of this study is a concept of combing
“materialization principle’, and the factor of energy saving and rheological characteristics. Hence,
the optimal operation conditions, which contain the concepts of “cost-benefit analysis’, “acceptable
operational temperature”, and “ quality characters of products’, could be found.

Keywords: Optoelectronic industry wastes, Viscosity , melting process, co-melting, rheology,
Glass-Ceramics
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glass-ceramics
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1. CaF,

CaF, CaF,
105°C
ICP-AES
2. CaF,
3. CaF,
(melting point, MP) (pouring point, PT)
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CaF>

A|203 CaO Fe, O3 K,O MgO Na,O P,0O5 S|02

(w/iw)

CaF; 0.66 56.92 0.03 0.15 0.27 151 1.03 2.17

Al,O3 CaOo Fe,O; | ByO3 MgO SrOo BaO Zn0O SiO,

(wiw)

13.45 3.41 6.16 5.30 1.28 151 2.20 241 64.30

CaF;
CNS ASTM
CaF;
Zn
Element

mg/kg mg/kg
Cr 5.36 5.32
Cu 29.34 8.64
Zn 118.21 18.21
Ni 6.75 3.89
Mn 21.67 N.D
Sn 6.30 11.23
As 14.50 0.07
Cd 2.15 0.01
Hg N.D 0.02
Pb N.D 0.13
In N.D 85.62
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- - viscosity
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Heat Flow
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6 4 994 1005 1016
5 5 975 996 1009
4 6 1019 1034 1045
3 7 1044 1065 1078
2 8 1056 1092 1103

3 80% glass +20% sludge
790 /

—

2 60% glass +40% sludge
910
806
—_ s <
1 70% glass +30% sludge
850 930
— £
" 1 " 1 " 1 " 1 " 1
500 600 700 800 900 1000
Temperature
CaF; DTA

S 0,-CaO-M gO- CaF>-A I 203-Fe,03

SiO,-Ca0-MgO-CaF,-Al,03-Fe,0s

viscosity
(hagy,1963)
10*'poise
n N oexp H/RT
No R
H

1100

100poise

1019



Eyring

Poisson
n ep A+B/ T-To

n noexp ATS

T A no S Cp(T-To)
T To
Fuller
Si0,-Ca0-MgO-CaF,-Al,03-Fe03
n 10 ° ""Pa. s 90
15
n 10 10" Pa. s
n 10 *Pa. s 90 15
n 10 °Pa. s
n 10° "Pa. s 23.5cm 5K/ min

n °‘10b Pa. s

n °‘1Ma. s



n $P&. s
- CaF; 8/2 7/3 0
1200 - - - -
- ICaF; 812 - 915 - 10°%Pa.s
CaF>
16
14F
~ 12}
0
& 10f o
o 81/ 2
w8 —
® 6
>
S 4t
2 -
0
400 600 800 1000 BEZICO 1400
CaF, 8/2 (900 1000
1hr) 30min 1hr 1000 SEM (Scanning Electron Microscope)
XRD (X-Ray Diffraction) SEM  XRD
SEM
XRD

(8)900 (b)1000
CaF,  8/2 - SEM



500 4
2504 400 4
300 4
200 4

100

50 4 m‘
4 04
T T T T T T T T T T T T

(@900 -1hr (0)1000 -1hr

100 4
L o o

(c)1hr-1000 (d)30min-1000
CaF, 8/2 - XRD
1. CaF>
8/2(900 1000 1050 1hr)
Vicker's 1000
/ /
(target product)
900 1000 1050
MPa 215 283 274
MPa 57 67 59
Vicker’'s 180 215 190
(g/cm®) 2.3 2.8 2.6
2 CaF,

8/2(1000  1hr)



Ca Al Fe Si Mg

Cu Zn Mn
Ni Cr Zn Cu

8 2 972

1000 1Hr 283 MPa 67 MPa
Vicker's  215(kgf/mm?)

1.Cioffi, R., Pernice, P, Aronne, A., Catauro, M., Quattroni, G, “Glass-Ceramics from Fly ash with Added
MgO and TiO,", J. of the European Ceramic Society, 14,517-521,1994.
2.Ellison, A .J. G, Mazer, J. J, Ebert, W. L., “Effect of Glass Composition on Waste from Durability: A
Critical Review.” ANL-94/28, Argonne National Laboratory, 1994.
3.Romero, M.; Rincdn, J. M.; Rawlings, R. D.; Bocaccini, A. R. “Use of Vitrified Urban Incinerator Waste as
Raw Material for Production of Sintered Glass-Ceramics.” Materials Research Bulletin, Vol. 36, pp. 383-395,
2001.

4. /
2005
5.
2003
6. /
2002

CaOo-Si O>-M gO- CaF-A I 203-Fe03

10



