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Table 1

Analytical parameters of instrument

260/(°)

HLE

LI HEHAS I ]

JCHE Lk TN R &5 PHA/%
WA 2esL U/kV I/mA (°) /s
Al Kal PET 144. 639 — 30 100 0.46  JATHEES 30 50 ~ 150
Si Kal PET 108. 997 — 30 100 0.46  FAIEEE 30 50 ~150
Fe Kal LiF200 57. 540 — 60 50 0.46  AMEITHge 10 40 ~250
Ca Kal LiF200 113. 090 — 50 60 0.23  JAIHEE 30 50 ~ 150
Mg Kal XS-55 20. 776 — 30 100 0.23  HAIEE 30 40 ~ 160
P Kal PET 89. 395 91.818 30 100 0.46  WAITEE 10 50 ~150
Ti Kal LiF200 86. 153 — 50 60 0.23  JAIHEES 30 40 ~250
Mn Kal LiF200 62. 989 — 60 50 0.46 BRI E R 10 50 ~ 150
Na Kal XS-55 24. 843 28. 629 30 100 0.46  WAITEEE 10 50 ~150
v Kal LiF200 76.959 — 50 60 0.46 A ITH 10 50 ~ 150
Cr Kal LiF200 69. 358 — 60 50 0.46  [NHRITEES 30 50 ~ 150
1.3 kK= TINAUEEZ 10 mg, #AFR 2 500 s A MLLLEZ 20 mg,

FEHET K AT I FRHERE & F 1000 C R4 1 h,
U A T b B B bR R foehek
e AR A AR A BORLE 200 H (0. 074 mm) DA
TE#M.

1.4 BRAZE

FREL7.000 0 g ( +£0.000 2) A 4E51,0.700 00 g
( £0.000 2) A4 T4 R (PRUERE il be ok i
JEREAR) AN T4 0 70 TR 5, AN B Al 1) 2 3 BE
WIS, ¥ s T BUE AL 2 B, A &
1 100 “C 5 fil 12 min , 545 Fil 60 s FIHH S Je Je i 4 s
L GRS s 3 S, SRS IR s L
AR 120 s BHIABUEEZ 20 mg, 14 fil 2 300 s
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Table 2 Sample size of synthetic standard sample
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FE 456 X 28 B0 6 HE U 1 A BT R 22 5
W, A I T AR A . 5 R o
X H R T B T v R 280 , I
ST IR B B, Y R 0 LK L R 2 T

& PR IER A FRAERE B PR A g Jai s RORFEAR 1 SR, W5 Wi — 1 5 A5 e i 2 ¥
g ssewss2ois 0200 . SUBKETDY ik i AL Ca T & ARG 2
YSBC28851-98 0-3000 TR HIRES , Dy 1 A i i SR SRS 0 A
oy, YSRCssIS20M 03500 PRS0 R 1B B8 LEHEAT T 2% P50
YSBC28851-98 0.3500 O PR T 5 R 7R B0 e SR AR 5 i
L s o VR B BRSPS, AL
YSBC28853-10 0-6500 BESh 3 BT R AR R BB , BT R R T Y
®3 YUl AEREN SR
Table 3 Standard sample content of vanadium-titanium blast furnace slag %
FRIERE S Fe, 04 CaO MgO S V, 05 TiO, Al, Oy Si0, MnO P, 05 Na, O K,0  Cry04
YSBC19815-2014 3.30 25.37 8.82 0.39 0.347 19.98 14.46 26.30 0.757 0.014 0.258 0.74 -
GSBH42001-92 1.14  25.57 9.05 0.234 0.44 25.28 13.85 22.67 0.74 — — — —
YSBC19816-2014 32.38  37.40 13.02 0.049 2.67 0.504 1.73 9.99 1. 46 1.62 — — —
YSBC19811-2000 45.98 3.19 1.86 0.066 15.79 9.15 2.05 18.26  9.05 0.146 — — 0.94
YSBC19809-2000 44.69 2.04 1.90 0.052 17.20 10.02 1.25 18.25 10.67 0.105 — — 0.93
YSBC19812-2011 9.19 1.52 5.28 0.118 — 77.66  2.64 5.50 1.08 — — — —
GBW(E)010210 0.858 38.84 8.46 1.13 — 2.63 14.11  32.75 0.30  0.008 — — —
YSBC13837-96 0.915 38.57 16.97 0.536 — 0.360 7.08 34.08 0.089 0.037 — — —
GBW(E)010212 35.10 33.72 11.66 0.13 — 2.22 1.25 13.44 3.34 2.00 — — —
YSBC28851-98 0.362 37.95 9.66 1.03 — 0.616 13.83 34.65 0.382 0.0072 0.400 0.580 —
YSBC28853-10 0.097 45.48 6.75 0.618 — 0.610 10.60 29.45 0.651 0.040 0.140 0.200 —
AR PR AR BR P TR A M R A i IRTR e il et

AEURETS, v DAREAR G il A iR 1, 35 in o s v, 2
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AL EE R (HH T LiCO, A A a1 Ji+
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AR, BUER AR S R B e i L R 9 o A
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Fig.1 Melting effect under different flux ratios
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Table 4 loss on ignition results of standard samples

B HERE ff PR %
YSBC19815-2014 -1.05
GSBH42001-92 -0.068
YSBC19816-2014 2.32
YSBC19811-2000 -6.45
YSBC19809-2000 -7.05
YSBC19812-2011 -3.21
GBW(E)010210 -0. 805
YSBC13837-96 0.935
GBW(E)010212 -2.77
YSBC28851-98 0.612
YSBC28853-10 1.85
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Table 5 Standard sample content of bauxite after the burn loss %
R HERE Fe,0;  Ca0  MgO s V,0, TiO, ALO, S0, MnO0 P,0; Na,0 K,0 Cr0,
YSBC19815-2014 3.27  25.11 8.73 0.386 0.343 19.77 14.31 26.03 0.749 0.014 0.255 0.732 —
GSBH42001-92 1. 14 25.55 9.04 0.234 0.440 25.26 13.84 22.65 0.739 — — — —
YSBC19816-2014 33.15 38.29 13.33 0.050 2.73 0.516 1.77 10.23 1.50 1. 66 — — —
YSBC19811-2000 43.19  3.00 1.75 0.062 14.83 8. 60 1.93 17. 15 8.50 0.137 — — 0. 883
YSBC19809-2000 41.75 1.91 1.77 0.049 16.07 9.36 1.17 17. 05 9.97 0. 098 — — 0. 869
YSBC19812-2011 8.91 1.47 5.12 0.114 — 75.24 2.56 5.33 1. 05 — — — —
GBW(E)010210 0.851 38.53 8.39 1. 12 — 2.61 14.00 32.49 0.298 0.008 — — —
YSBC13837-96 0.924 38.93 17.13 0.541 — 0.363 7.15 34.40 0.090 0.037 — — —
GBW(E)010212 34.15 32.81 11.35 0.126 — 2.16 1.22 13.08 3.25 1.95 — — —
YSBC28851-98 0.365 38.18 9.72 1.04 — 0.620 13.92 34.86 0.384 0.007 0.402 0.584 —
YSBC28853-10 0.099 46.34 6.88 0.630 — 0.621 10.80 30.01 0.663 0.041 0.143 0.204 —
HCBY1 1.20 34.45 9.44 0.851 0.098 6.09 14.03  32.34 0.489 0.009 0.360 0.626 —
HCBY2 1.82 31.65 9.22 0.711 0.172 10.20 14.11 30.45 0.567 0.011 0.329 0.658 —
HCBY3 0.326 44.82 7.0l 0.612 0.025 1.99 11.05 29.72 0.669 0.039 0.151 0.242 —
R 6 AEINE o RERIE N H B A E X M I LA v i 22 114 52 1)
Table 6 The effect of variable theoretical « influence coefficientcorrect and overlap correction on standard
deviation of calibration curves
ik MUERTFRAER 22/ % BEHEJE bRuEdw 22/ % Hoy WHERTRENZE/ % ASUE IR FRIE I 22/ %
Al, 04 0.35 0.17 MnO 0. 000 8 0. 000 7
Ca0 0.28 0. 106 Si0, 0.20 0.12
MgO 0.35 0.18 K,0 0.010 0. 009
P, 05 0.001 6 0.001 5 Na, O 0. 005 0.003
Fe, 0, 0.31 0.20 V, 05 0.05 0.012
TiO, 0.015 0.010 Cr, 054 0. 06 0.03
xRT PUERER PSR EES R (0 =10)
Table 7 Experiment results of the precision test for V-Ti slags
B ok Fe,0;  €a0  MgO  V,05  TiO, ALO, S0,  MaO P05  Na,0 K,0  Cr,0,
SEHIE/ % 3.25 25. 06 8.70 0.343 19.77 14.31 25.89 0.749 0.014 0.255 0.732 0.028
Bk it
RSD/ % 1.82 0.63 0.35 0. 46 0.31 0.21 0.37 0. 64 4.20 4.15 3.26 2.18
EWM/% 4172 1.96 175 16.09  9.37 1.19  17.00  9.87  0.098 — — 0.810
s RSD/ % 0. 30 0. 80 1. 63 0.32 0.35 1.76 0.41 0.42 1.75 — — 1.23
SEHIE/ % 8. 88 1.49 5.10 — 70.24 2.56 5.33 1.05 — — — —
i Bk i
RSD/% 1.20 0.92 0.35 — 0.96 0. 61 1.45 0.43 — — — —
T/ % 34.19 3285 11.30  0.126 2.18  1.22  13.06 3.25  1.95 — — —
e prids .
RSD/ % 0.62 0. 60 0.22 0.31 0.83 0.93 0.42 0.23 0.96 — — —
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Table 8 Comparision of experimental results
4 B 1 B 2
AIPRES 555 % AIPRES 53 % LIRS 555 % AIPRES 553 %

Al, 0, AR 14.09 14.00 koS iiery 13. 88 13. 86
Ca0 Rk 38.82 38. 80 Rk 37.88 37.80
MgO Rk 8.40 8.41 Rk 9.65 9. 61
P, 05 Icp 0. 152 0. 149 ICp 0.015 0.018
Fe, 05 Icp 0. 862 0. 853 ICP 0.370 0.362
TiO, ICP 2.65 X 2.59 ICP 0.613 R 0.632
MnO ICp 0.352 0.359 ICp 0. 386 0.372
Si0, A 32.68 32.60 koS TierN 34.60 34.72
K,0 ICP — — ICP 0.533 0.513
Na, O ICP — — ICP 0.374 0. 361
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Determination of 12 components in chlorinated furnace slag by fusion
sample preparation and X-ray fluorescence spectrometry
XIAN Yun, MA Xiaohui
( Shenyang Nonferrous Metals Research Institute Co. Lid. , Shenyang 110141, China)

Abstract; The standard curves with large gradient in content range are established with standard samples such as
vanadium-titanium blast furnace slag, vanadium slag, high-titanium slag, and blast furnace slag. And Al, Si, Fe,
Ca, Mg, P, Ti, Mn, K, Na, V and Cr in slag are determined at the same time. The sample was prepared by
melting, and the mixed flux of lithium tetraborate and lithium metaborate (67:33) was used as the melting system.
The effects of the selection of melting flux, melting temperature, dilution ratio and the amount of release agent on
the melting effect were discussed. The standard curve was corrected by using « coefficient correction of change
theory and spectral line overlap correction, and the precision of the method was investigated, among which the
relative standard deviation was 0.21% ~ 4.20% (n = 10). The analysis results are compared with those of
volumetric method and inductively coupled plasma atomic emission spectrometry, and the results are satisfactory,
which can be applied to the rapid analysis of various types of vanadium slag samples.

Key words: chlorinated furnace slag; vanadium and titanium blast furnace slag; vanadium slag; X-ray

fluorescence spectrometry ; melting sheet sample preparation
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