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Structure and Dielectric Properties of Sb,O; Doped Zn-Nb-O Based

Microwave Ceramics

CAO Xiao,GAO Feng, HU Guoxin, YAN Xiaobin, TIAN Changsheng
(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072 China)

Abstract; (ZnNb, Og-Zng Nb, Og)-Sb; Q5 (ZZS) ceramics were fabricated by the conventional ceramic processing.
The effects of the contents of Sb,O; on the microstructures and dielectric properties of ZZS ceramics were investiga-
ted. The results showed that Sb, O; accelerated the sintering of ZnNb, Og-Zns Nb, Og ceramics. No other phase was
observed in the ceramics except the two main phases of ZnNb; Qg and Zn;Nb, Qg. It was shown that Sb*t could
change into Sb®* and replace Nb°* or Zn?* to form the substitutional solid solution. The dielectric constant (e,) in-
creased firstly and then decreased with the increase of the content of Sb; O; , but maintained between 23 and 25, while
the dielectric loss has increased slightly. At the microwave frequency range, the dielectric constant of 0. 7ZnNb, O -
0. 3Zn3 Nb; Og decreased slightly and the value of QX f increased firstly and then decreased with the content of
Sb, O;. The ceramic with the composition of 1% of Sb,O; showed the optimal dielectric properties of ¢, =22. 88 and
QX f=38 871 GHa.

Key words: antimony trioxide; composite ceramics ; microstructure;dielectric properties
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MR F & 45 W 0 % B RE R4 iR
BER TR MR, H 1120 ClHHKIEEMR D, A
PREFARAR , A BEIX 9520 DA b, BLB & 7E 1 120
CEGuRgRE. RNUEL, EF 5 EE
T M B % BERE Sb, O, 154k B I 38 fin 5838 K5 R
NS 2=1% BB R KA

Bl 124 1150 Chest Z7ZS1 # ~4 # K XRD
B, b E T H, LW EHH ZoNb,Os
Zn;Nb, Os PItHALR » M % A7 5T 0 B FE R F0 20 f3 22
AIAEAL, B KB Sb,O, H K Ho A 37 48 B A7 5t
W, R B Sb,O; MBI A & & W ZnNb,Os-
ZnsNb, O, H A& ML .

v Fn.Mb.O,
= FolbOy

20 30 40 30 i1l M
2007 )

B 1 ZZS1#~4# W%H XRD Hik
KA 1 WEIEHEH ZoNb, O 1 Zn; Nb, Og
A BB AE B (as b0 R (V) , 3k 2,3
BT o
£ 2 ZIS1#~AHE&® ZnNb,Os W R E %K
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ZZS1 # 1.422 7 0.569 4 0.503 0 0.407 5
7782 # 1.423 6 0.569 3 0.503 3 0.407 9
7783 # 1.422 1 0.568 0 0.502 8 0.406 1
7734 # 1.423 3 0.569 4 0.503 2 0.407 8

% 3 ZZSl# "’4# 7}:}?55 :}: Zn; Nb, Oy é@ Haﬁﬂﬁé}&

T A a/nm b/nm ¢/nm V/nm?
7781 # 1. 899 6 0.590 0 0.519 7 0.582 4
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7784 # 1.896 7 0.589 9 0.520 2 0.5821
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7[5 B9 3 b T 40 B4 o B 4 R, 7 R~ oL it B T
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2.2 METHEERE

Bl Ak ZZS1 # ~4 H B M e, 5 tan & FE
Sb,O; S EMA LML, HEE Sb.O, &M,
MR e oMKW/ z2=1. 0% B BRARK
B XE5WENTEETL—B. BEK tan 5 WKE
Sb,O; FERMEME AR EEHRNBE . XEEA
Sb*" J& Sb*" Xt Nb*" B ¥, 5| i MG B AE , 3
H tofe B 338 0, DA T 456 35 B0 tan & HE R, AR AR R
TLHER e 2MHFEKA LGS, FEE RN
i, MY tan & B/,

26 1¥i 2.00

——10kHz
25 | —— L00 kHE® =,

—— 1 MH: | 115¢
24 ¢ > | 1
- 100 2

o 05 L0 135 20
e

B4 ZZS14 ~4 4 WA s HERERE S, O,
FERIEL

B 5 & ZZS MR TE I AR T S e Bl , B
% Sb,O; FEMIEI, FEK e AW/, QX f A
et KGN, QX fEB AT 10 000, FH7E z=1%
AbER BB KB (38 871 GHz) . B WL 4 R
BREFTEAHAER:

D) AME#HEE. FTEhBERIERRE.

2) EFMEHAE. FEREM AEM AR
RN REE R . TE o= 100 i i R AR E
K, M X BE A 9800, BUE M8 s HOK, Sb, Os
BRI EEA, RRRENBFEEAR SO, B/
T Sb®" Xf Nb™" B BT = A R A, B K QX IR
(EE=INI-

25 - 45

E {40

M- 135
23 130 £
o 25 :}
- 0~

a1 15

10

an 5

0 05 l‘lﬂfn, 15 20
B 5 ZZS1#~4# Bﬁ%;ﬁ;ﬁ&ﬁ B MR8 (6.5 GHz)
3 ##

1) £ 0. 7ZnNb; Os-0. 3Zn;Nb, O Fg&E i1 A
D& Sb,O; AT RFHMEMRER T HEIBB R
CL O AR T &I FL .

2) B0 Sb,O; X ZnNb, Os-Zn;Nb, Oy B2 B
AHE5 M TTRE R, Sb°T B kA df A SAS T R B e [
Bk,

3) Bt Sb, O, &M HN, 0. 7ZnNb, Os-0. 3Zn,
Nb, Os Fa& B IRAR A0 B 5 BU5E 3 K5 B, RIFFTE
23~25 Z [A], 4t H 15 6 U] B <2 T 3 hn . BRI AR R
T K& A F SRR Sb, O, & & K 35 1 8% A
QX F R RIEE A

4) IR RET . FN w(Sh.O: =1 0%
(0. 7ZnNbe Q-0 3Zn, Wb O: ) P ¥ &5 & ¥ B 5 .
HAMEER 8% ., =22. 88,0 =38 §71 GHz=
(5.5 GHz),

Ll

[1] LEEHII.EIM I T,.HOMNG K S, Dielectric properties
of AB:(; compounds a: microwsve frequencies (A =
Ce Mg, Mn,Co . Mi.Znend B=MNb. Ta)[ 1. Jpn T Appl
Phys Part 2,1997,36(10A) :1318-1320.

[2] GAOF,LIUJJ,HONG R Z,et al. Microstructure and
dielectric properties of low temperatures sintered Zn-
Nb; Qs microwave ceramics[J]. Ceram Int, 2009, 35
(7):2687-2691.

[3] WUSP,NIJ,LUO J H, et al. Preparation of Zn-
Nb, Qg-TiO, microwave dielectric ceramics for multi-
layer cofired component[ J]. Mater Chem Phys, 2009,
117(1) :307-310.

(F# % 600 7D

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

