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Abstract - The pretreatment of tungsten added BaTiO y ceramics was performed to improve the recovery
of Ba, Ti and W. BaTiO , ceramics were digested with HF : HCl ( 1 : 2 ) mixture in an acid digestion
bomb at 220°C for 3 hrs. The concentration of Ba, Ti and W were determined by ICP-AES. Recoveries
of Ba, Ti and W were 99.6% , 99.8% and 99.2%, respectively. And their C.V. values were 1.02%, 0.73%
and 1.79%. Using this method, the analytical results of Ba, Ti and W for a real sample were obainted to
be 25.9% (wiw), 38.8% (w/w) and 3.31% (w/w), respectively.
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— Rupture disc
~ Pressure plate
Cap screw

Compression ring

Bellville spring washer

*Screw cap with cap screws

— Corrosion disc

— Teflon cup with cover

<~— Bomb body

Platinum crucible

— Bottom plate

Fig 1. The schematic diagram of acid digestion bomb
assembly.
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Table 1. Operating condition of ICP-AES

Descriptions Conditions
R.F. generator 27.12 MHz
R.F. power 1150 W
Argon gas flow Coolant 12 L/min.
Auxiliary 1.0 Lfmin.
Carrier 1.4 L/min.
Nebulizer Concentric type
Sample uptake flow 2.0 mL/min.
Torch Mountable
Observation height 15 mm
Wavelength Ba 455.403 nm
Ti 323.452 nm
W 224.875 nm
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Table 2. The effect of the acid ratio on the recovery of

elements
Ratio of HF : Recovery(%)
HCI Ba Ti W
6:0 98.44 98.72 100.0
4:2 95.88 97.36 95.95
2:4 99.55 100.0 99.00
3:3 100.0 97.67 96.54
0:6 71.52 66.44 97.25

Table 3. The effect of the acid volume on the recovery

of elements
Reagent volume " Recovery (%)
(ml) Ba Ti W

2 96.61 99.01 98.67
3 95.81 97.93 97.67
4 98.34 97.80 99.97
5 98.87 97.52 98.37
6 100.0 100.0 100.0

YHF:HCI=1 2

Table 4. Spike recovery test for Ba, Ti and W in
synthetic BaTiOx ceramic samples

Added Found Recovery Relative error © C.V.”

Bemet g g @ @ %)
Ba 30 49.8 99.6 0.40 1.02
Ti 30 49.9 99.8 0.20 0.73
' 30 49.6 99.2 0.80 1.79

D. Mean values obtained from five runs.

2. Coefficient of variation

Table 5. Analytical results for the elements in BaTiOx sample
onc. ” by ICP-AES  Conc

b by wet method

Element Wt %) Wt %)
Ba 25.9 (as BaO 28.92) 259
Ti 38.8 (as TiO; 64.72) 38.9
W 3.31 (as WO;3 4.17) 3.30

D'. Mean values obtained from five runs.
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Fig 2. The effect of decomposition temperature on the
recovery of elements.
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Fig 3. The effect of the decomposition time on the

recovery of elements.
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Sample
0.1g

-6 mL HF : HCl (1 : 2)

Acid digestion bomb
at 220C, for 3hr

- Dissolve in H ;0
-2 mL H202

Acid digestion

- Hilter

Filtrate
Make up vol. 100 mL

Scheme 1. The procedure for pretreatment of BaTiOx.

Mt et

HF : HCL (1 :2)< ARS8 7% 220 CollA3 A
7F Awe] EFAZIeR 100% ] 2A3T) Fse o
2 4 UAT. BaTiO . Ale}=lel Ba, Ti 2 W 50 mg
NS Zyzr sl REAaRA ARk, ZAZ
AL A7 F ICPEAR EAs A A=, WEA
% 073 - 1.79% 9} 35 992 - 99.8% 2A] & A
AT =2 FJ5ES BHh

Analytical Science & Technology



7k AR EE o] 8% BaTiOxA AR 5 Ba, TI % W4

S adstE] 9 Auay Ak dE A, e
71eAlee 2, B 23AL (1986).

. J. K. Choi, T. H. Kim, H. B. Lim, Anal. Science &
Tech., 10(1), 35(1997).

. Michihiro Murata, Akihiro Kitao, Bunseki Kagaku,
21, 1231(1972).

. Yoshikazu Yamamoto et al., Bunseki Kagaku, 35,
631(1986).

. J. O. Burman, C. Ponter, L. Bostrom, Anal. Chem.,

Vol.15, No.1, 2002

o
L
ot
=
AL
IR
-

19

50, 679(1978).

6. G. F. Larson et al., Anal. Chem., 47, 238(1975)

7. J. Dolezal, J. Lenz, Z. Sulcek, Anal Chim Acta., 47,
517(1969).

8. Masumi Sato, Hideo Hara, Yoichi Goshi, Bunseki
Kagaku , 34, 731(1985).

9. Meidensha Electric Mfg. Co., Ltd. Jpn. Kokai Tokyo
Koho, JP 59, 82932(1984).

10. Thid, JP 59, 11, 046(1984).

L. Thid, JP 59, 198, 346(1984).

2. Thid, JP 60, 220, 847(1985).

[



