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ABSTRACT

Fabrication of the potassium-titanate fiber with K,O-nTiO, composition and coating of electrically conductive Sb-doped SnO, (ATO
: Antimony Tin Oxide) layer on the fiber were the aims of this work. The fiber fabricated by slow-cooling technique showed the mean
length of 15 um and mean diameter of 0.5 um. Three different coating methods i.e, sol-gel, co-precipitation and urea technique, were
attempted to coat the conductive ATO layer on the potassium-titanate fiber. The influences of coating method, concentrations of ATO
(5~70 wt%) and Sb (0~ 20 wt%), temperature in the range of 450°C to 800°C, number of washing (3 ~4 times) on the resistivity
of the ATO coated fiber were examined in details. The fiber coated ATO by coprecipitation exhibited lower resistivity of 103 Q-cm
at the 30 wt% of ATO, and showed nearly constant low value of 60 to 90 Q - cm at the higher concentration of ATO.

Key words : Sh-doped Sn0,, Conductive oxide, Potassium-titanate fiber, Coating

LM B 2 Sn0y7F A Ak $n0,el SHE B7HEke] i

FHYe] ZHEYS ASlE 107 Q- cm7bA Aol

w2 FHTE AMESlE Qs M FE mpo] 229 o= Zlo] B HAG. E3 TiO, EZll Sb-doped

ol 22 T #F 241}111301]1\1 A s Azt 9 SnO,(ATO : Antimony Tin Oxide)*? ZH& 7% 100~

P2 A5 glom Ax} Abgle] weshax Hatvi 101 Q-em 59 @ 29t 2y 99 Azs &

=2d 982 o oA Uth o]y Axtute] ¥ el 2 2R 57 W AAE Zetisgolt e

2 o] gs) WA AAAS R AES0] MBol Aol A T A EWHE 2 Bo] A A9 g

2 Quk AREAEE HAr|Ho R TANE 2= BEFL olof el MAE FHE Uthins A4ws g
gl AATE WA BA71E AASE weld. ol 2adu,

AA 214 AR dY] 43 AL Agely 71A0) H B A7 522 mAgol 51 SEHoR ke A

Grie wgel 9ou, Niolt Cul 3w A Jbs B 8 Almsisd Utk Adsh e Qutdos Feks
& WArshe] oFsl 9l AR BIXE Rek ok @t ot RS ) AgE) BB A4 =4
o seHom ge AskERM EA4el 248 AR BW opel 44 BPYOE A% AY BHS F

A NL 7 PE A dHe =84 AR o] &
. & A7E BHAAE FE 2T Y HHay

_Nl

[‘

l"

Correspondmg author dwshm@nongae gsnu.ac.kr

~386-



Sb-doped SnO,= =¥

AHE MY AN E AFIUT Grle)ds =A
o] & ATOE IH3AtH EUEEE e F5%
Atol= tiAl H7te] HslE FEll SnCly- SH,09F SbCly
AHgste] EebdE A9 Wl -4 (Sol-gel
method),” 3% % (Coprecipitation method),” #Y A
(Urea method)®9] 3714 Wl o2 F¥ste] 8 20
w2 Adgte] WelE vaE. ole} e ATOV &
g9 geiztg =44 ARE sl Axe 2y
A7) BA] AEE AXE A BY o) 2vf H2 4
02k FEI =L 4L I JdeodE ",

Clo

o JH o o

2. MY

B # (K0 - nTi0,) H-FE AZ87] Y3t Tio,
2 K,CO,E 77 FHEIH(KALD : &% 98.5% o1’
3 FHEE 99% o)A FYste] ARSIt =
AN ZE L A% 2EEZE SnCl,- 5H,09 SbCLE ¥
B9 Yakurirbe] AEFEL st = FAAA glo]
2 ARSIt AR A FA] vEg §uiE AREE 9
@22 FrEE FYste ARSsidth 28 7]E vk
FANA AMEE Al UIASIFOREE duk Al
€ FYsted AE3HET

Az et ZF A Z™o digt 4342 X-
Ray diffractometer(Rigaku, Cu-Ko)& AHE-3ld AAe}. 1
g3 ZE ¥W-S SEM(PHILIPS, XL 30S)% TEM(JEOL,
JEM-2010)& AH8-3ted st HE gEe =4
< #713l7] Ysle) A= XRF(PHILIPS, PW2400)3} EDS
(Oxford, Link ISIS)2] FH| & A3} oH, XRF] ¢
S -vlze) Wy o2 MEYES, EDSe] ¢ SEM
BAA 7o) 83t 223 ¥ EHA-E& BET(Micro-
meritics, ASAP2400) v]E AME-sle] A3t EjEt
ZF Afe Y 2A4ies Azsgen, =314 3¢
2 E.4, 33, #4HA AR HHS AHSET
AN A vAY SAYHS o3 2o

)

21. K0 - nTiO, 4/ M=

K,CO:$ TiO, & 1:29] v &2 Efste &8 E he
F B Azslo] gdstA EFE A 2719 ade
< Axg F 1050°CAA 177 AAst /& AH 3
3l th 2% E 1050°C AER 3 olf+ TiOd H&d
o] 1855°CHl HlE| K,C0;2 F=Fe] 891°ColB=
850°C B} 2 2&dA 4&ZF A A% KCot =
otr] HAF. I FuEe-S JoF|Al Hlof AfFAdel AA Y
2 A% 71537 gEont? doja AiE K,0 - 4Tio,
o] 384 7k 0.5~1 M9 HCl A2 4 F4L
AXR KCIL AAsY ks 4L 71 K0 - (6~8)
TiO, A5 AZX3IH). o1& oAl AZF F 500~600°C

ERA Ao Alx 387

| kooponder | [ 70, Powder ]

| J

l—v Sintering l 1 1050C(2~3 h)
’ HCI treatrent ] £ 0.5~1M HCl
[ Orying | S0t @h)

: 500~550C (0.5~1h)

L Calcining ]

Fig. 1. Flow chart of the fabrication of potassium-titanate fiber.
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Fig. 2. Coating process of Sb-doped SnO, on the K,O - 8TiO,
fiber.
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Fig. 3. Coating process of Sb-doped SnO, layer on the K,O -
8TiO, fiber using the alcoholic solution.
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Fig. 4. Coating process of Sb-doped SnO, layer on the K,O -
8TiO, fiber using the water solution.
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Fig. 5. Coating process of Sb-doped SnO, layer on the K,O -
8TiO, fiber using urea.
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Fig. 7. SEM micrographs of (a) K,O - 8TiO, fibers, (b) K,O - 8TiO, fibers coated Sb-doped SnO, by sol-gel process (c) K,0 - 8TiO,
fibers coated Sb-doped SnO, by co-precipitation technique, (d) K,O - 8TiO, fibers coated Sb-doped SnO, using urea solution.
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Fig. 8. TEM micrographs showing (a) K,O - 8TiO, fibers coated
Sb-doped SnO, (b) fine Sb-doped SnO, paticles.
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Fig. 9. XRD patterns of Sb-doped SnO, coated K,O - 8TiO,
fibers.
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Fig. 10. XRD patterns of Sb-doped SnO, power.

Table 2. The Effect of Coating Method on the Resistivity of the
K,0 - 8TiO, Fibers Coated Sb-doped SnO,

ATO content Temperature

Method (wi%) €0) Resistivity
Sol-gel 30 500 1.3kQ-cm
Water precipitation 30 500 121 Q-cm
Alcoholic precipitation 30 500 103 Q-cm
Urea 30 500 1.6kQ-cm
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Table 1. Chemical Composition of Sb-doped SnO, Coated K,O - 8TiO, Fibers

K,0 TiO, P,04 Nb,Os Sb,0;4 Sn0, (wt%)
ATOKEP-02 (Alcoholic-precipitation) 3.282 63.475 0.109 0.444 3.992 24.576
ATOKEtP-04 (Alcoholic-precipitation) 5777 52.858 0.173 0.28 4.139 31.806
ATOKEtP-06 (Alcoholic-precipitation) 4.777 45.068 0.116 0.169 3.511 45.068
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Fig. 11. The effect of Sb-doped SnO, on the resistivity.
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Fig. 12. The variation of resistivity depending on the amount
of Sb dopant.

Table 3. The Effect of Washing on the Resistivity

Method Washing condition Resistivity

Water precipitation Washing 124Q-cm
Water precipitation No Washing 2290 Q-cm
Alcoholic precipitation Washing 103 Q-cm
Alcoholic precipitation No Washing 1L.5kQ.-cm
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Fig. 13. The effect of sintering temp on the resistivity.
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Fig. 14. The effect of sintering temperature on the crystalline.
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