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Abstract: Sintering and microwave dielectric properties of Zn,;,Si;xOs (x=0~0.10) ceramics were investigated. The
secondary phase of ZnO was observed in the specimen for x=0 whereas SiO, was detected in that for x=0.05. The
Zn1.96S11.02004; the ratio of Zn/Si is 1.922. The insufficient

grain growth was observed in the specimen of x=0. For the specimens of x=0.05, the grain growth sufficiently

composition of Zn,SiO4 might be close to x=0.02, i.e.,

occurred through the liquid phase sintering. The value of quality factor of all specimens was dependent on the x
the ratio of Zn/Si,
constant, and quality factor (Qxf) of the specimen for x=0.05,
6.43, and 115,166 GHz, respectively.

value, i.e., whereas that of dielectric constant was independent. Relative density, dielectric

i.e., ZnioSijesO4, sintered at 1,400C were 96.5%,
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Fig. 1. Powder X-ray diffraction patterns for the specimen of
x=0 in ZnySi;Os ceramics; (a) calcined at 1,150C, (b)
calcined at 1,200C, (c) sintered at 1,350°C, and (d) sintered at
1,400C.

AR

(b)

(©)

Intensity (arb. unit)

1
d) s @mzso, I
= v SO, =

300)

g

20 (deg.)

Fig. 2. Powder X-ray diffraction patterns for the specimen of
x=0.05 in Zny,Si;+xOs4 ceramics; (a) calcined at 1,150°C, (b)
calcined at 1,200°C, (c) sintered at 1,350°C, and (d) sintered at
1,400C.
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Fig. 3. Powder X-ray diffraction patterns for the specimen of mO] tH= Nguyen 59 Eiok= Hhg Z2i}o] 8]

x=0.02 in Zn,.,,Si;+O4 ceramics sintered at 1,400C. olg|gt A= ZnySi0qQ] A7 I XU HPE &
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Table 1. Linear shrinkage, bulk density, dielectric constant, and quality factor of Zn,,Si;+O4 ceramics.

Sintering Linear shrinkage Bulk density Dielectric Qxf
temperature (C) x (%) (g/cm’) constant (GHz)
1,350 0 17.1 3.82 5.96 24,959
0.02 20.1 3.87 6.07 92,481
0.05 19.7 4.03 6.27 104,323
0.08 19.2 3.86 6.04 101,484
0.10 18.9 3.60 5.96 72,889
1,400 0 18.3 4.08 6.39 51,634
0.02 20.5 3.96 6.20 104,987
0.05 20.5 4.10 6.43 115,166
0.08 20.5 4.07 6.38 111,459
0.10 19.9 4.01 6.34 89,383
1,425 0 18.3 4.11 6.55 13,359
0.02 20.0 3.88 6.11 84,451
0.05 19.5 4.09 6.45 90,215
0.08 19.5 4.05 6.32 79,381
0.10 18.9 3.98 6.24 71,014
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Fig. 4. Field emission scanning electron microscope (FE-SEM)

images of Zn;Sij+xO4 ceramics.
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Fig. 5. Powder X-ray diffraction patterns for the specimens of
Zny.,Si1+x04 ceramics sintered at 1,400C; (a) x=0, (b) x=0.02,
(c) x=0.05, (d) x=0.08, and (e) x=0.10.
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Fig. 6. Dielectric constant and quality factor

Q%) of

Zn,.xS11x04 ceramics.
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