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Table 1 Measuring parameter of analytical elements
e Tk P EHIE fé.‘ﬂl‘?fri ﬁ’:ﬂlﬁﬂ'ﬁ:‘]
Element Sp(jctral Crystal Voltage/  Current/ C-ount
line mA kV time/s
Fe Kal,2 LiF 40 70 10
Si Kal,2 PET 40 70 10
Al Kal,2 PET 40 70 10
Ca Kal,2 LiF 40 70 10
Mg Kal,2 TAP 40 70 10
Mn Kal LiF200 40 70 10
P Kal,2 Ge 40 70 10
\% Kal,2 LiF 40 70 10
Ti Kal,2 LiF 40 70 10
Cr Kal,2 LiF200 40 70 10
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Table 2 Content for components in calibration samples w/ %

% F% Name 45 No. TFe Si0;  AlLO;  CaO MgO  MnO V.05  TiO: Cr:03 P
Lt YSBC19808 38.48  11.80 1.16 0.57 0.29 8.70 19.03 9.39 1.40 0.081
e pro i GBWO01704 13.6 10.24  0.62  56.87 6.89 1.88 0.565 0.450
L2 ENCY GBWO01707 5.55 26.40 7.75 44,42 9.24 1.93 0.531 0.253
LR & i YSBC19805 1.43 21.75  16.15  24.87 8.53 0.456  0.218  26.86 0.005

HLEK = b s GSB H 42001 0.80 22.67  13.85  25.57 9.05 0.74 0.44 25.28
GRGEY 7k080928-0020 51.00  44.41 0.17 0.51 0.062
It i YSBC13803-417 48.589  5.67 3.22 13.70 2.47 0.655  6.446 0.072
PR ZFK-1 32.43  16.53 4.00 2.13 3.37 1.82 10.64  2.082  0.046
LR s ZFK-2 0.697 1.16 56.27 8.98 2712 0.082 3.18 0.602  0.011
L2 LY ZFK-3 18.58  13.31 5.03 37.77 5.94 1.55 1.36 3.852  0.208
[/ ZFK-4 37.730  19.98 5.06 3.33 1.81 0.046  0.700  0.216  0.181
BLER BB ZFK-5 52.15 4.29 2.53 1.03 2.74 0.566 8.99 1.23 0.016
3N ZFK-6 51.14  14.97 3.76 0.83 0.97 0.082 2.42 0.834  0.093
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Table 3 Parameters of calibration curve

a LA LA A7 B LEEE o Iﬁﬁﬁi? _
Component Linear range Linear regressmn Corre‘la‘tlon ement of interierence correction
w/% equation coefficient R Matrix BELE TS Overlap
TFe 0.80~55.00 w=0.078721+0.43697 0.9997 Si,Ca, Al
SiOy 0.500~55.00 w=2.788991 —0.42269 0.999 8 Al,Ca
Al O3 0.20~65.00 w=2.951511—0.10047 0.9997 Si
CaO 0.20~60.00 w=0.381191—0.39713 0.9998
MgO 0.30~30.00 w=1.731861—1.20991 0.9999
MnO 0.08~9.00 w=0.683871—0.047 82 0.9998 Cr
V05 0.050~20.00 w=0.248 981 —0.035 36 0.999 8 Ti
TiO, 0.20~30.00 w=0.346961 —0.303921 0.999 8
Cr; 03 0.10~4.00 w=0.075761—0.04993 0.9997 \Y%
P 0.005~0.500 w=0.170621 —0.07593 0.9996

x4 FHEEGRPEAINBEEERBRER (n=10)

Table 4 Experiment results of the precision test for vanadium-titanium slags

FE 5 Sample FEHR Idex TFe Si0;  AlLbO;  CaO MgO  MnO  V;0;  TiO;  Cr: 03 P
. FHME w/ % 30.72 16.39  3.67 2.03 3.06 6.82  16.04  10.79  2.40  0.050
= RSD/ % 0.29 0.42 1.8 0.61 1.9 0.40 0.32 0.32 1.2 1.7
BRI FBIME w/ % 30.22  15.79  4.33 1.76 3.43 8.52 2.21  11.18  2.66  0.026
o RSD/ % 0.29 0.49 1.0 1.20 1.80 0.41 0.66 0.29 0.62 3.8
. FEE w/ % 0.460  0.602 66.00 10.19 18.20 0.06 3.12 0.006
Pk it e
RSD/ % 2.8 1.4 0.14 0.43 0.33 1.8 0.93 1.8
SRR Y w/ % 1.46 21.94  24.26 9.06 16.03  0.467  0.205  26.94  0.027  0.003
LK = s o
RSD/ % 1.8 0.37 0.09 0.70 0.08 0.64 0.49 0.30 3.7 6.4
x5 YIHRENREHERNERWTR
Table 5 Comparison results of vanadium-titanium slag CRMs w/ %
5 Sample i H Item TFe SiO, Al, O3 CaO MgO MnO V205 TiO, Cr; O3 P
it N fH 30.48  16.90 3.84 1.96 3.39 6.87 16.18  10.87 2.40 0.054
e ik 30.50  17.11 3.87 2.13 3.48 7.14 16.27  10.94 2.42 0.055
YSBC19819-2017 o B B
A% 30.57  16.95 3.82 1.98 3.35 6.84 16.25  10.84 2.38 0.054
L AEH 28.96  15.93  4.05 1.57 3.41 7.80  17.69  11.53  3.03  0.037
. i TA7S 29.01 16.03 4.02 1.62 3.44 7.95 17.77  11.55 3.05 0.037
YSBC19820-2017 - i
ENVR 28.88  15.96 4.03 1.52 3.38 7.82 17.75  11.48 3.05 0.038
U i NEE 30.08  15.79 4.15 1.79 3.41 8.36 2.20 11.37 2.60 0.026
f o TR 29.89 15.69 4.18 1.86 3.53 8.31 2.12 11.34 2.59 0.026
YSBC19821-2017 :
A 30,03 15.72 4.28 1.78 3.48 8.39 2.19 11.41 2.62 0.027
BRI N 32.30  16.47  3.98 2.12 3.37 7.36 1.78  10.80  2.00  0.040
i 0k 32.18  16.53 3.91 2.23 3.59 7.33 1.76 10.81 1.99 0.040
YSBC19822-2017 : -
Ak 32.26  16.49 3.91 2.09 3.29 7.29 1.75 10.86 1.95 0.039
PR N 1.28 25.41  13.55  27.28 7.48 0.607  0.272  22.35 0.0036
Lk 7 A i - i 7 F
. 1k 1.38 25.13  13.61  27.15 7.49 0.606  0.291  22.43  0.025 0.0030
YSBC19825-2017 . N
Ak 1.32 25.28  13.58  27.35 7.45 0.609  0.258  22.41  0.028  0.0038
. VN 0.695 1.13 56.53 9.01 27.14  0.081 3.18 0.013
LK it N 0 , , . . .
. ik 0.685 1.02 56.38 9.23 26.70  0.080 3.08 0.043  0.032  0.012
YSBC19823-2017 o i
Ak 0.672 1.18 56.45 9.05 27.03  0.078 3.18 0.046  0.029  0.013
B A E (H 0.442 0.57 65.92  10.20  18.20  0.060 3.41 0.013
- - TA7S 0.468 0.55 65.79 10.43 17.94  0.057 3.26 0.045  0.025  0.010
YSBC19824-2017 :
AR 0.435 0.56 65.81  10.12  18.13  0.062 3.39 0.044  0.028  0.012

IR R R R AR A TR BOR T 10 W R A 2 /T 10 %R ICP-AES .

60 —
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Determination of ten components in vanadium-titanium slag by
X-ray fluorescence spectrometry with fusion sample preparation

YANG Xin-neng, FENG Zong-ping
(Manufacturing Department of Panzhihua Steel & Vanadium Co., Ltd., Panzhihua 617000, China)

Abstract: The vanadium-titanium slag contains rich beneficial elements including vanadium and titanium,
and it has high comprehensive utilization value. The determination of composition in vanadium-titanium
slag usually adopts chemical analysis method, which has some disadvantages such as complicated operation
procedures, large consumption of chemical reagents and long analysis period. The transparent fuse piece of
sample was prepared under the following conditions: the flux was lithium tetraborate-lithium carbonate,
the dilution ratio was 1 : 20, the release agent was potassium iodide, and the sample was pre-oxidized at
700 °C for 20 min followed by fusion at 1100°C for 22 min. The standard samples (vanadium slag, vanadi-
um-titanium blast furnace slag, converter slag, etc) and production samples (vanadium tailings, ferrova-
nadium slag and iron ore, which had been determined by wet method) were used to prepare series calibra-
tion samples with matched concentration and gradient to the test samples. The content range of calibration
curve was expanded. The rapid determination method of TFe, SiO,, Al,O;, CaO, MgO, MnO, V,0;,
TiO,, Cr; 04 and P in vanadium slag, vanadium-titanium blast furnace slag, ferrovanadium slag and vana-
dium tailings by X-ray fluorescence spectrometry (XRF) with fusion sample preparation was established.
The problem that one set of analysis method should be established for each type of vanadium-titanium slag
and it could not be used for the simultaneous determination of several types of vanadium-titanium slag was
solved. The precision test of vanadium-titanium slag sample was conducted. The relative standard devia-
tions (RSD, n=10) of determination results were less than 7%. The experimental method was applied for
the analysis of vanadium-titanium slag standard sample, and the found results were consistent with the
certified values. The detection requirements of each component in vanadium-titanium slag could be satisfied.
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