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Abstract K,Ti;O,; whisker have been synthesized by hydrothermal process at low temperature and pressure condition. The
average length of the synthesized K,Ti O,; whisker was about in the range of 300 nm to 1.5 um. The average diameter of
the synthesized K,TigO,; whisker was 15 nm to 60 nm. The aspect ratio of the synthesized K,TisO,; whisker was below 12.
The average length and diameter of the synthesized K,TigO,; whisker can be controlled by reaction temperature and time,
KOH molar ratio. K,TisO,; whisker was synthesized from more than 210°C and 4 h at reaction temperature and time. The
length of the whisker is increased with increasing reaction temperature. Characterization of the synthesized K,Ti O,
whisker was carried out using the XRD and FE-SEM.
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Fig. 1. Idealized crystal structure of K,TisO,; [12].
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Fig. 2. Experimental procedure for the synthesis of potassium titanate whisker by a hydrothermal process.



Fig. 3. Scheme of chemical processes in the system KOH-TiO,
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Fig. 4. XRD patterns of potassium titanate whisker synthesized

by hydrothermal method at molar ratio (R =[KOH]/[TiO,])=

600 for 4 h various reaction temperature (a) 150°C, (b) 180°C,
(c) 210°C and (d) 240°C.

B 2 o

1O -

Fig. 6 of WE EREe RnAle
918 EDS B4 Aolw, HRiEe] 24 9429 K,

A Z71e Aoz FAuwni24, 28]

D2 = 32.96 nm

D1 =236.88 nm

e
| 3,.4‘
D3 = 2247 : -

<

La=158.78 nm
Lb=4149nm _

SEM HV: 20.00 kV SEM MAG: 200.00 kx

WD: 4.433 mm Changwon National University

¥ P2
J/ La=192.90 nm
Lb =28.31 nm

D1 =25.84 nm

D3 = 24 98m

D2 = 25.53 nm P1
La =507.01 nm
// Lb = 37.84 nm

SEM HV: 20.00 kV

WD: 4.428 mm Changwon National University

MIRA\ TESCANSEM HV: 20.00 kvV
-

MIRAW\ TESCAN SEM HV: 20.00 kV
-

. X
\03 = 22.36m
/P4 =a8. 21 nm

4

SEM MAG: 200.00 kx
200 nm
u WD: 4.472 mm

=438.53 om
= 37.41 nm

SEM MAG: 200.00 kx

u WD: 4.399 mm

Ti, O 947} ASHUL, e E-ELS AEHA] &t
t}. Table 12 FAE ElghabdFe] 7 vhs-2

ol whE

L 3 y
/¢1 =25.54 nm

MIRA\ TESCAN
-

Changwon National Unlvorsnyn

MIRAW\ TESCAN
-

Changwon National Unlversnyu

Fig. 5. FE-SEM image of potassium titanate whisker synthesized by hydrothermal method at molar ratio (R =[KOH]/[TiO,]) =600
for 4 h various reaction temperature (a) 150°C, (b) 180°C, (c) 210°C and (d) 240°C.



12

Yeon-Bin Choi, Jeong-hun Son, Je Kyun Lee and Dong-Sik Bae

:(.a o O T T :{B@;mwlu o
n
« s
254 s
2 »
n
°
" -
\ l H
g 1: "’ g
[ Y Y Y T T T R e am am D g —y
ey Sov e
Element Wit% At% Element Wt% At%
oK 59.19 80.75 oK 36.83 62.44
KK 6.33 03.54 KK 14.05 09.74
TiK 15.71 15.71 TiK 49.12 27.82
C ot o CaperiTgecean gromas i 18 O TTEAT
C "
” " o )
» o
° °
" o
" “
. " x "
J} i L
¢ " 2. 30 40 500 600 740 0 e 0. e 180 200 300 400 500 600 A0 800 900 1000 M0
traray - hev ehergy - bev
Element Wit% At% Element Wito% At%
oK 40.53 65.28 oK 40.79 65.93
KK 22.57 14.88 KK 17.38 11.49
TiK 36.89 19.84 TiK 41.83 22.58

Fig. 6. Energy dispersive spectroscopy (EDS) results of potassium titanate whisker synthesized by hydrothermal method at molar

ratio (R=

Table 1

Aspect ratio results of potassium titanate whisker synthesized by hydrothermal method at molar ratio (R =

various reaction temperature

[KOHJ/[TiO,]) = 600 for 4 h various reaction temperature (a) 150°C, (b) 180°C, (c) 210°C and (d) 240°C.

[KOH]/[TiO,]) = 600 for 4 h

Fixed condition

Reaction temperature

Aspect ratio

150 0.158 um/0.033 pm =4.79
* Molar ratio (R = [KOHJ/[TiO,]): 600 180 0.185 um/0.022 um = 8.41
* Reaction time: 4 h 210 0.311 pum/0.027 pm = 11.52
240 0.546 um/0.045 pm = 12.13
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Fig. 7. XRD patterns of potassium titanate whisker synthesized

by hydrothermal method at 210°C, molar ratio (R =[KOH]/

[TiO,]) =600 various reaction time (a) 1 h, (b) 2h, (c) 3h and
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Fig. 8. FE-SEM image of potassium titanate whisker synthesized by hydrothermal method at 210°C, molar ratio (R =[KOH]/
[TiO,]) =600 various reaction time (a) 1 h, (b) 2h, (¢c) 3h and (d) 4 h.
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Table 2

Aspect ratio results of potassium titanate whisker synthesized by hydrothermal method at 210°C, molar ratio (R =

600 various reaction time

[KOH]/[TiO,]) = 600 various reaction time (a) 1 h, (b) 2h, (¢c) 3h and (d) 4 h.

[KOH]/[TiO,]) =

Fixed condition Reaction time Aspect ratio
lh :
* Molar ratio (R = [KOHJ/[TiO,): 600 2h 0.122 pm/0.017 pm =7.18
* Reaction temperature: 210 3h 0.323 um/0.028 um = 11.54
4h 0.311 um/0.027 pm = 11.52
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Aspect ratio results of potassium titanate whisker synthesized by hydrothermal method at 210°C for 4 h various molar ratio (R = [KOH]/

Molar ratio (R = [KOHJ/[TiO,)

Aspect ratio
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