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Abstract: Sintering and microwave dielectric properties of Zn»Si;Os (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

composition of Zn,Si0; might be close to x=0.02, i.e

. 21,9581 020y4; 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

occurred through the liquid phase sintering. The value of quality factor of all specimens was dependent on the x

value,

constant, and quality factor (Qxf) of the specimen for x=0.05, i.e.,

6.43, and 115,166 GHz, respectively.

i.e.,, the ratio of Zn/Si, whereas that of dielectric constant was independent.

Relative density, dielectric

Zn15S1 050y, sintered at 1.400T were 96.5%,
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Fig. 1. Powder X-ray diffraction patterns for the specimen of
x=0 in Zn»2Si; Oy ceramics; (a) calcined at 1,150T, (b)
calcined at 1,200°C, (c) sintered at 1,350T, and (d) sintered at
1.4007C.
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Fig. 2. Powder X-ray diffraction patterns for the specimen of
x=0.05 in ZnyxSi 04 ceramics; (a) calcined at 1,150°C, (b)
calcined at 1,.200°C. (c¢) sintered at 1.350T, and (d) sintered at
1,.400°T.



430 J. Korean Inst.

(#4) Zn SiO,
B

13

ey
It

@204

Fig. 3. Powder X-ray diffraction patterns for the specimen of
x=0.02 in Zn,.Si;xO4 ceramics sintered at 1,4007T.

ZnO (ICDD file number 36-1451)7} st48% 9 4
ZAoA & WALl YR £A Zn,Si0qo])
A ZnO7t 4= Zate o|d¥RE ®ugy Qck
[6-8]. Eidem 52 3}&4E £4HL 950°ColA 24
2lgt 4%, ZngSi0, Qo) ZnO7} A HS Hnsgict
[6]. Tanaka §%= 1,250°CoA Zn,Si0,& A5t 7
£. ZnO7} 4L S Byt [7).

E3H 2AL2% 1,3000C9 AZAAAME ZnO2o AH
ol oigt Burt 9lon, Nguyen 52 AZF9 &
= Qxf3to] ZnO 2X1Hg9] A4 9§t ez ZFAs)
act [8]. x=0.05 =Z=AoML Si0, (ICDD file
number 46-1045)7} stART U AHLe g 1,350°C9
AZAA A WARE|Q oL}, 1,400°Ce] AZAF| oA
AE|A] kotch Nguyen S% Zn;sSiOas Al2ta] Ao
Al Si0,7t /4E& H1gt v o} (8] x=0.02 =g

i

Electr. Electron. Mater. Eng., Vol. 28, No. 7, pp. 428-432, July 2015: S~O. Yoon ef al

il =2

e 23 30 UEdct. 2Rlglx] e b

TRE QAT ZnO Y SiO7} TRk A]

21’1281049—‘] _75."51*-8- X=0.02{ZD|_QBSi|_0204. Zl’]/Si=1.922)9-]'
SR Zoe Az,

1,350°C & 1,400°CollA] AZAFH

ARRlE 33 40 YERAT x=0 242 UAPL

Bt AURRE, XY= o]RojH ot UAMIAo|

1,300°CollA] A2t AZAA9] B UHo] 3.0

Ao

o

umo] {tH= Nguyen 59| ¥ ueh= c}2 Zutolct [8].
o]§t Ait= Zn,Si0,9] 472 ¥ x|YUst RYe x

o

4 " AZEERA e UAsicHE AL AlAMEH
x=0.05 o|4to] EAS 1,350°CoA] 4AZ3 7
x=0 =4 22| AA7L P&ty AR o]
g BAE 4 9o E3h x=0.05 ¥ 0.08
1400°CoIA 423 2Z2AE BYHY Aol o
AFEE Yellgion], Bhe 2 dxpt
B GAMIAo] waA dojd Zloz Ajztect,

Nguyen 5% Zn;Si0;9] AZ7|71E AAAA=Z |

Bt ne Ho

o 2 =
wo rC rlr

0.08 =70l vlgiA doidoz LA dojun, o=
2RI Si0.2 QUsiAl YAMIFo] WelE wte 7o
2 @ddd. 3HH, Fig. 4004 stitma mAIFH 2R
d x=0.05 o]4F9] R Ko ofFe UA}
7t WEE Ut FE-SEMOJA = 712 Y42 o]£0
Al JAAPE AiE oz oA UEh}H, Zn,SiOofl A
Yo| 22 Zn ¥ Siolnz2, olFe YAH= 7I8je Si
£ 4 Wo] ngsti Qe Aoz mosch

Table 1. Linear shrinkage, bulk density, dielectric constant, and quality factor of Zn.,Si;+,Os ceramics.

Sintering Linear shrinkage Bulk density Dielectric Qxf
temperature (T) X (%) (g/em’) 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;.5,Si;;,04 ceramics.
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Fig. 5. Powder X-ray diffraction patterns for the specimens of
Zny.2,811,04 ceramics sintered at 1,400T; (a) x=0, (b) x=0.02,
(c) x=0.05, (d) x=0.08, and (¢) x=0.10.
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Fig. 6. Dielectric constant and quality factor (Qxf) of

Zn2.2,Si.,04 ceramics,

Zn;Si0s= Zn0-Si0, 24 BA0A §U3t Qg Ato]
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