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( Q9 NY% ; Ta0s ( 99 9% ; R-716 ,
Q0; ( ) ;ZrC: 2000 mg/ mL ; Hf 24 , 2,
:1 000 mg/ mL 02000¢g
13 )
ZrO: ( 99 99%) ZrO: ,
(ZrO2 0.0100g¢g ), 1 000 20 min,
Hf GBWO07310,
GBW07301 ,&BW07407 , BHO0104 ,
1
Tablel Measuring conditionsfor eements
3 t's
Element Line Crystal Peak Back Peak Back Detector PHA ABS
ground ground
Zr K LiF220 32 10 32 95 10 4 SC 100 300 1/3
Zr K LiF220 32 10 32 95 20 20 SC 100 300 1
Hf Loy LiF220 66. 90 67. 85 40 40 SC 100 300 11
Nb K LiF220 30. 45 10 SC 100 300 1/3
Ta Loy LiF220 64. 65 20 SC 100 300 1/1
S K LiF220 35 85 36. 60 20 4 SC 100 300 1/1
Rh KA LiF220 24. 95 10 SC 100 300 1/1
2
Table 2 The table of standard saamples contents
No. ZrOz HfO2 No. ZrOz HfO: Na ZrOz HfO2 No. ZrOz Hf O:
1 99. 99 — 7 60. 01 2 36 13 8 02 0 295 19 0. 343 0. 531
2 99. 00 0. 236 8 50. 01 2 95 14 5 00 0 590 20 0. 227 0 413
3 96. 00 0. 590 9 40. 00 4 13 15 302 034 21 0 140 0 177
4 90. 00 118 10 30 02 472 16 205 0472 22 0100 0 059
5 80. 00 5 90 11 20. 01 531 17 101 0 118 23 0.042 0 0012
6 70. 01 354 12 10. 00 177 18 0.520 0 236 24 0.0095 0.000 2
Note:’ -’ no corresponding val ue by chemical method
14 Zr Hf ,
(4000 0+ 0000 2)g KA Loy
Li-B4+O7; (0. 2000+ 0 000 2) g (0 100 0 + ZrO: , SC
0. 000 2) g Nb20Os (0. 040 0 +0. 0002) g Ta.0s ,
, 2 ZrO: )
LiBr ( LiBr 30 mg), , ZrO; ,
3 0mL LiNOs , ZrOz
X , , , ZrO:
ZrO; 99.99% 5 00 %, ;
2 5 00 0 0095 %, ; HFO2
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( H, A B Nb- 3
S-3:  Zr-K ,
3 (n=10)
Table 3 Results of precision test
(w/ %) (%)
No. Component Average D RSD
1 ZrO2 98 65 0. 096 0. 098
Hf O2 1 06 0. 007 5 071
) ZrOz 63 46 0. 089 0 14
Hf O2 0. 82 0. 005 3 0. 64
: ZrO2 1 67 0 013 0. 78
Hf O2 0. 054 0.0019 3 52
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26 , ZrO2 Hf O2
, 4
4 ZrO, HO:
Table 4 Comparison of theoretic and experimental values of ZrO; and H O: w/ %
No. Component Theoretic value Found
ZrOz 95 05 95 20
! HfO2 1 48 1 53
ZrO2 82 50 82 62
2 HfO2 4.72 4 64
3 ZrO2 60. 50 60. 39
HfO2 177 173
ZrOz 22 50 22 48
4 HfO2 0. 89 0 92
ZrO2 1 52 1 48
> HfO2 0. 118 0 112
6 ZrO; 0. 060 0. 062
Hf O 0. 059 0. 063
27 , ,
5
5
Table 5 Comparison of analytical results of real samples w/ %
This method 11 Chemical method
No. 2r0z Hf O2 ZrOz + HfO2
1 99. 12 0. 65 99. 90
2 85 24 389 88 81
3 74. 68 034 74. 92
4 64. 27 211 66. 14
5 36. 50 0. 76 37. 06
6 17. 34 0 15 17. 61
7 341 0. 039 3 36
8 0. 215 <0 01 0. 227
9 0. 066 <001 0. 062
ZrO;  HfO; , 16 M7 9

Note: chemical method for the determination of the sum of ZrO; and HfO2. No.1- 6 are by gravimetric method ,and
No.7 - 9 are by spectrophotometry.
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Deter mination of zirconium oxide and hafnium oxide in mineral
and reagent by X-ray fluorescence spectrometry

TON G Xiao-min , ZHAO Hongfeng , ZHAN G Wei-min
(Chemical Examination Center , Northeastern University , Shenyang 110004 , China)

Abstract : The sample was prepared by melting method with lithium tetraborate and lithium nitrate as
fluxing agent. Nb and Ta were added as the internal standard for Zr and Hf , respectively. Through
discussing the correction of spectral overlapping interference and comparing the correction mode of
each internal standard, the secondary interference curve method was selected and the spectral overlap-
ping interference was corrected according to certain sequence The matrix effect was calibrated by
adding internal standards Consequently , a determination method for zirconium oxide and haf nium ox-
ide of wide content rangein zirconium oxide reagents and mineral s by X-ray fluorescence spectrometry
was established Three samples with greatly different contents of zirconium oxide were determined for
ten times The relative standard deviations (RSD) were 0. 098 %, 0. 14 % and O 78 %for ZrO- , and
071 %, 0 64 %and 3 52%for HfO.. The detection limits of ZrO. and HfO: were 0. 005 1 % and
0. 008 4 %, reectively. The determination results of smulated sample were consistent with the the-
oretical values This method was applied to the determination of actual sample and the results werein
good agreement with those obtained by the chemical method.

Key words: X-ray fluorescence spectrometry ; internal standard; interference curve; secondary curve;
Zirconium oxide ; haf nium oxide
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