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Thick Film Type Cluster in Mg>SiO4/Glass Composite Ceramics
for Anion Generation
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Abstract

The eco—friendly technologies have been extended as matter of international concern due to various

diseases and syndromes according to an environmental pollution. In this study, we have manufactured

a ceramic cluster with thick film type for anion generation equipment which is maximized anion but

minimized ozone contents generated. To develop the formulation of ceramic cluster, we conducted the
Mg2SiOs powders doped with 10 vol% glass frits as Na-Zn-B-O system and sintered at 1050°C for 2
hours in air for starting materials and investigated the matching properties between the Ag-Pd

electrode and the starting materials. The sintered sample for the composition of cluster has 6.7 of
dielectric constant and 32 kV/mm of withstand voltage. The yield of anions was measured according
to an electrode pattering, discharge gap between electrode, and thickness of electrode protective layer
in the cluster of thick film type. We have manufactured the ceramic clusters with optimized thick film

structure that have an anion over a hundred particles and the ozone of 0.6 ppb generated.
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Table 1. Properties of MgsSiOs and commercial
glass powders.

- Density Surface Area Particle size
- = (kg/em?) (m?/g) (um)
Mg,SiO, 3.17 2.6310 2.6
Pb-B-Si-0 2.95 Transformationpoint: 454°C
Glass
Na-Zn-B- 0 2.97 Transformationpoint: 460 C
Glass
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Fig. 1. XRD patterns of Mg:SiOs/glass(9/1
vol%)  composition with calcination
temperature.
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Fig. 2. Bulk densities of Mg»SiOs/Glass(vol%)
compositions with sintering temperature.
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Fig. 3. Microstructure of Mg>SiOy/Glass(9/1 vol%)
samples with sintering temperature (a)
1,060C, (b) 1,100C, (¢) 1,150C.
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Table 3. Characteristics of ozone measurement.

T A = K 3

0.0 ppb 1.2 ppb

i
Ay

A Ay,

(e} =

0.6 ppb

)
[y
o
o
A
rr
o
ga)
2
o, e
&

d N oo

¥
)
0 rlo O oo 2 fo O O of m Ee I

T 4y AL
e
32 &

B 2 4

o ol

N

)

ol

ok,
)
=
==
o
ox

o BT

E R
o
Ruigye:)

o

Jo P rlr ol
»
¥
b
[

£

W)

o

<

rr

oo

o

o

(- %

oz 5 M

o S

o

N
oo N

¢

th.oolu] §olo] 1008t/ o] %
= APl AR &
=74 9H97F 100942 1
=& 7 v & 29 A
gk S 2Hol 1 kVe 1
TAFS 1AL FH5
1007 o] Ay

to
r
o

o
o Mo T

o
o >
L |y
2 q

& 1o

V
4
ri“
B
o
[}
S5 e

oS o (T
o

-

o

ol
-

o

i

d

o

WA FerEE ol
SAom WANAE FA A

AA

o

[>
An)
il
2

o

ol
ol
s

MngiO;;oﬂ Na-
10 vol%E #H7te A=A
WEE 305 g/ar, &
g B =4S

1050C oA 44
< 67, Q- fox

o]-&8ko] Fol
]
T

Uehton], oyl ol waEe 100w A o4
Ao} oF WALLE 12 ppb2 5 F 4L U
ek

21 28

[1] 58% seAnFaAe “gole Arm
537, p. 3, 2005.

[2] $4%, w8, A9, “2nEE T34
717, 53 /W5 10-2005-0030661.

[3] M1 568, PN AF, A o B 2 2
iR, QRFASE TR, K 2002
359054.

[4]

(5]

(6]

[7]

(8]

[9]

[10]

Tt S, WA B, A A EAER T, £
nEMnzA 4 o giEgE”,  dBE/N5Es
B, ¥EPd 2003-47651.

R, fE ol WA, Tole WA
AE R gole WA, F5EE

& 5 2003-0076592.

TEE, H457], “ZIE 9 Adxzo] Ag
2 Ag/PdA FHEAS mAT RS 714

Ade mAEs @, F=AGEs A, 25
4, 6%, p. 623, 1938.

Wk A8, Y35, “BaWO,~MgsSiOy Al
e 2= 9] CaTiOs H7tel we& 133 F35
47, sar MR kel «], 389, 3%, p. 280, 2001.
H. Ohsato, T. Tsunooka, M. Ando, Y.
Ohishi, Y. Miyauchi, and K. Kakimoto,
"Millimeter-wave dielectric ceramics of
alumina and forsterite with high quality
factor and low dielectric constant”, J.
Korean Ceramic Society, Vol. 40, No. 4, p.
350, 2003.

Y. Kobayashi, "Microwave measurement of
dielectric properties of low-loss materials
by dielectric rod resonator method”, IEEE
Transaction on Microwave Theory and
Techniques MTT-33, No. 7, 1985.

A, oJsF, Aae, 1E 8, “Cordierite/
glass composited] LTCC &A1 &4 %
AEA" ANAAA TGS =5%], 214, 23,
p. 144, 2008.



