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Table 1 Preparation table of standard series

R RE 4 R 210, M/ 710,/% BRI
GBWO07103+Zr 0.009 0 3.0 GBW07103:0.291 0
GBWO07104+Zr 0.0150 5.0 GBWO07104.0.285 0
GBWO07105+Zr 0.0300 10.0 GBW07105:0.270 0
GBWO07106+Zr 0.0450 15.0 GBW07106.0.255 0
GBWO07107+Zr 0.060 20.0 GBW07107:0.240 0
GBWO07108+Zr 0.0750 25.0 GBWO07108.0.225 0
GBWO07110+Zr 0.090 0 30.0 GBW07110:0.210 0
GBWO7111+Zr 0.1050 35.0 GBWO07111:0.1950
GBWO07112+Zr 0.120 40.0 GBWO07112:0.180 0
GBWO07113+Zr 0.1350 45.0 GBWO07113:0.165 0
GBW07302a+Zr 0.150 0 50.0 GBWO07302a:0. 150 0
GBWO07306+Zr 0.1650 55.0 GBW07306:0.135 0
GBWO07307a+Zr 0.180 0 60.0 GBWO07307a:0. 120 0
GBWO07310+Zr 0.1950 65.0 GBW07310:0.105 0
GBWO07311+Zr 0.2100 70.0 GBWO07311.0.090 0
GBWO07157 0 1.25 GBWO07157:0.300 0
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Table 2 Content range of various elements of standard series

JLR L % JLR L %
7r0, 1.25 ~70 Ca0O 0.06 ~26.75
Si0, 11.70 ~70. 65 MgO 0.042 ~6.99
Al20, 0.99 ~15.36 K,0 0.04 ~4.86
Fe20, 0.77 ~23.75 Na, O 0.014 ~3.04
TiO, 0.07 ~2.13
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Table 3 Testing conditions of Instrument
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Mg-KA 50-60 171 S4 38.398 40.700 30 15 RX25 PC 100-300
Al-KA 50-60 171 S4 144.78 147.05 30 15 PET PC 100-300
Si—-KA 50-60 1/1 S4 109.064  110.500 30 15 PET PC 123-297
K-KA 50-60 171 S4 136.616  139.05 20 10 LiF1 PC 100-300
Ca-KA 50-60 171 S4 113.068  115.0 20 10 LiF1 PC 100-300
Ti-KA 50-60 171 S2 86.132 87.76 20 10 LiF1 SC 99-299
Fe-KA 50-60 1/1 S2 57.500 58.52 20 10 LiF1 SC 95-320
Zr-KA 50-60 1710 S2 22.53 24.50 20 10 LiF1 SC 100-300

Rh-KAC 50-60 171 S2 18.46 20 LiF1 SC 100-300
Br-KA 50-60 171 S2 29.938 30. 800 20 10 LiF1 SC 100-300
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Table 4  Correction table of elements
METR  BEHRIETTR L ESITR TR
Al Zr, Br
Si Al,Mg,Ca,k,
Ca Mg
Ti Fe,Ca
Fe Mg, Ti,Ca,Zr
Zr Al,Si,Ca,Ti Rh
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Table 5 Analytical results of reference materials

B GBW07157 GBWO07106+7Zr0, =0. 1500 g+0.1500 g GBWO07106+Zr0, =0. 1000 g+0.2000 g
TR Wil bRl Wi PR Wi Pt
AL0,(107%) 14.94 14.70 1.93 1.76 0.922 1.07
Si0,(107) 66.05 65. 66 45.02 45.18 30.40 30. 12
Ca0(107%) 2.817 2.64 0.165 0.15 0.117 0.10
Ti0,(107%) 0.421 0.41 0.143 0.132 0.103 0.089
Fe,0,(107) 4.589 4.69 1.728 1.61 1.11 1.07
7r0,(107%) 1.27 1.25 50.27 50. 00 66.76 66. 67
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Table 6 Comparison of analytical results

. 7r0,(107%) Si0,(107%) AL0,(107) Ti0,(107%) Fe,0,(107)

Fris A AR ES T A i AR ot AR i A ok
2012-2486  8.57 8.68 87.35  87.40 0.67 0.61 0.46 0.50 2.69 2.69
2012-2487  20.51  20.64 74.74  74.39 0.6l 0.69 0.58 0.6l 2.75 2.74
2012-2488  65.65  65.82 27.12  26.97 0.54 0.47 1.39 1.35 2.48 2.38
2012-2489  51.78  51.88 38.21  38.00 0.77 0.78 4.15 4.07 2.89 2.82
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Table 7 Accuracy test

B GBWO7157 GBWO07106+Z10, =0. 1500 g+0.1500 g GBWO07106+Z:0, =0. 1000 g+0.2000 ¢
s W58/ % RSD/ % (10 %) W58/ % RSD/% (10 1K) ME TG/ % RSD/% (10 1K)
ALO, 14.95 0.09 1.918 0.39 0.917 0.92
Si0, 66. 06 0.04 45.06 0.05 30.37 0.07
Ca0 2.814 0.09 0.184 0.72 0.115 1.34
Ti0, 0.423 0.95 0.139 2.49 0.109 3.60
Fe,0, 4.589 0.11 1.726 0.11 1.12 0.27
710, 1.27 0.13 50.25 0.04 66.82 0.04




553 19 KB, A X RSO OEIEIE I E B i BB R 191

G R [T ] 16 450 Hr,2009,29 (11) - 24—

3 gEi*/k\' 28.
SO 1 X =505 Bk e S [ 4] BT, R, WakE. X-5E0000E A il e rk
b B BB A SV 72k, LA TR RCA LI LTI, 2000, 1503
23-25.
Ml MERRE i ke e Sl 52 3 G BE
%ﬁ;ﬁﬁ?ﬁg BRI OB .
B T =< -

Ly e . 16 A ER R HMELS ]
AEETTRRERES T TICHTERRERI [ 6 ) coppmon b 5 2. 20 5 005 B ORI

R 1B A bR AR D Y ), 45 TR ) LM dEst Mo BTt iRE , 2011 :91-95.
HYL S AR A A O R E i 2 (7] CHETYSI) RE L EAT Y =)
P TR
[ 8] s, Sam. X-J&uIeiih bt s a i
(1] CAOTYMY RES. SO0 W CF AR M KRR ] TR I o3 B 4l , 2011, 20 (4) :67 =
(BE=W) [M]. dbnt: s ikt , 2011 :402-442. 69,82.
[ 2] SR B TR sDeEmesEadE [ 9] 5KESF, SRR, SRS X-HRIOLE AN E
YEHTC R[], A5 MR, 1994,13(2) :121-124. AR EUOR A5 [T]. A5 R, 2005, 24
[ 3] B3, s, R 30, 55 XS 2ue otk v il & 65 (4):307-310.

X-ray Fluorescence Spectrometry for Determination of
Zr Si Fe Ti Al Ca in Zirconium Ore

ZHENG Ying' ,ZHANG Meng—xing’
(1. Gansu Institute of light industry, lanzhou 730000, China ;
2. China metallurgical geological administration the fist Bureau test center ,Beijing 101601, China)

Abstract: Using the welding pool of sampling, an X-ray fluorescence determination method of Zr Si Fe Ti Al Ca in the zirconium
ore mine is established. The use of the state level standard material mixed with zirconium dioxide to make a blead standard material
solve the insufficiency of the standard of zirconium ore. Sample: partial boric acid lithium mixed flux =1 : 20 melted into a glass
prototype, using the experience coefficient method and internal standard method of scattering line to correct the overlapping effect of the
spectral lines of elements and matrix effect, the standard material and mixed standard samples were analyzed, and the resuits of the
standard material agreed with the recommended value. The relative standard deviations (RSD % ) were less than 3.6% . This method
can meet the determination of the major and minor content elements in the high conteat zirconium ore.

Key words: X-ray fluorescence spectrometry; zirconium ore; molten sample preparation
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