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Table 1 Characteristics of commercial samples
o/ a C t l [

Sample  Y,03, %% S;zi; Ds?/um  PSZ/SZY
1 3.6 M, CP) 0.56 PSZ
29 5.4 M, C 0.64 PSZ
3 105 C 0.97 SZ
4 137 C 0.66 SZ
5 169 C 0.93 SZ
6 54 CGT 0.36 PSZ
79 5.4 T,C, M 0.77 PSZ

a) specified values; b) G : cubic, M : monoclinic, T :
tetragonal; c¢) average diameter; d) PZT : partially
stabilized zirconium oxide, SZ : stabilized zirconium
oxide ; e) specified surface area : sample 2, 6.3 m*/g,
sample 7, 7.4 m*/g

KAGAKU Vol. 39 (1990)

AR O 7.

NT = AREERIE (1 mg/ml) &, % V(b7
= LKA (Spex B HF50) ZIRD L5 IHFHBL
THEZ AFRVENT =T L 02815g 2T 70 Y
E—A—IiICBVWY, HE 85ml 2 AWV TN 7
%, ZRHKT 100ml IZHRU T2,

Ay b)Y LAOBEERIR (1 mg/ml) &, B4 v b
Uy a (RIJEMZE TR, 99.99%) 0.1270g #2/N7 =
v hEERRICIER AR L, AU,

fthd> 6 Lk (8%, 74%K, < 7AYUL, FIY,
ANV L, TIVIZY L) OBEEFER (1 mg/ml)
i, MEME TENRFROCOTHEBEERZHO
7z,

3-2 THRAD &I, FMYTHRAIE D 120 ORER
FHRSHEA I 1L, BE(L YV 3 = AR OB RICH O 12
REET NI I AR F VI TIRBEPH 12, 22
T, BMEBLY V=7 4 (Spex 8, ZR35) 0.200g
% 31 THRANZLEHBSRBRIEIR DL, < Yy
7 AWK E L THOT.

BRI ITARTTIAF v 7 ABOL O RN,

Table 2 Analytical lines and detection limits

Element Analytical Detection |
line/nm limit/ug g
Fe IT 239.562 1.2
Si I 251.611 4.0
Hf 11 277.336 2.6
Mg I1 279.553 0.045
Ti IT 336.121 0.52
Y 11 371.030 —
Ca 1T 393.366 0.37
Al I 394.401 8.8
Table 3 Operating conditions
RF power 1.3 kW
Carrier gas wet Ar
Carrier gas flow rate 0.51 min"*
Coolant gas flow rate 16 1 min ™"
Auxiliary gas flow rate 0.51 min~ !
Observation height 12 mm above coil
Slit Entrance 20 wm
Exit 40 pm
Slit height 4 mm
Signal measurement
Integration time 3s
Repetition 5 times
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Sample (0.200 g)
t——(141) H,SO, 10 ml

Decomposition in Teflon pressure vessel
(230°C, 4~24 h)

——(1+10) HCI

Constant volume, 100 ml
(3.5% HCI)

ICP-AES

Fig. 1 Outline of sulfuric acid decomposition

Table 4 Results of sulfuric acid decomposition

R, MK, IR - EREOER/ICP-AES I LB YV a=T+ 5 3y 7 ABEROHH

Decomposition time/h

mpl
Sample 2 4 8 16 24
1 O O @)
2 AN O O
3 | ©
4 | (@)
5 n ©
6 O @)
7 O (@)

Decomposition rate : ©, 100% ; O, >95% ; L1, >
90% : W, >80% ; &, >70%

T 141
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Table 5 Concentration range and relative standard

deviation
Element Con:;rrlrtjzit}on/ R.S.D., % (n=5)
Fe 0~1 0.5~1.3
Si 0~5 0.4~1.1
Hf 0—~50 0.4~0.6
Mg 0~1 0.5~0.7
Ti 0~5 0.3~1.0
Y 0~5 0.2~0.7
Ca 0~1 0.6—1.1
Al 0~20 0.4—~0.7
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Table 6 Analytical results of commercially available samples (ug g™ ')

Element Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7
Y? ©2.71£0.04  4.03£0.05 8.03£0.07 10.7£0.09 13.5%0.07 4.98+0.05 4.14+0.02
Hft 1.43%0.01 1.4310.01 1.3540.01 1.29£0.01 1.24£0.01 1.40£0.01 1.831+0.01
Fe 80.41+0.7 41.3+1.7 55.5+0.4 55.4+0.7 91.7+1.3 88.7+£0.3 34.0+0.5
Si 1160110 737L5 550£8 44917 49317 38.4%+1.7 659115
Mg 103+1 55.41+0.2 19.5+0.6 15.910.4 33.6+0.3 1.33+0.13 15.4%0.7
Ti 599+9 753+7 70617 54711 508+ 7 48.31+2.6 102+1
Ca 257+5 125+2 319126 32.8+1.2 296+ 4 4.00+1.59 21.8+0.7
Al 9300+ 110 5580+ 50 <8.8 1012£10 1239+15 <8.8 907+5

Average of five determinations * standard deviation, n=5. 1 Values indicated in %.
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Determination of yttrium and impurities in
yttrium oxide-stabilized and -partially stabilized zir-
conium oxides by acid pressure decomposition/
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ICP-AES was applied to the determination of yttrium
and impuriries (Fe, Si, Hf, Mg, Ti, Ca and Al) in
yttrium oxide-stabilized and -partially stabilized zirco-
nium oxide powder samples. A sample powder (0.200 g)
was decomposed with 10 ml of (1+1) sulfuric acid in a
Teflon pressure vessel at 230°C for 4 to 24 h. The sam-
ple solutions were diluted to 100 ml with (1+10) hy-
drochloric acid, followed by ICP-AES. The decomposition
time did not depend on the average diameter, but on the
crystal system of the samples. The standard solutions

M, MK, BE INERBSR/ICP-AES ICE 2 Y VI =T €T 3 v 7 ABEB OS5

T 143

for calibration contained 0.20% zirconium oxide, 8.9%
sulfuric acid and 3.5% hydrochloric acid for matrices
matching were used. The proposed method was applied
to some commercial samples, and the reproducibility was
satisfactory.
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