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Table 1 Measurement conditions for the elements
. . A
JLHR ViR PRI &% SIHT R A 20(°)
Si Ka pPC PET 109.00
Al Ka PC PET 144. 650
Ca Ka PC LIF1 113.10
Mg Ka PC RX25 38.25
Mn Ka SC LIF1 62.960
Ti Ka SC LIF1 86.110
As Ka SC LIF1 33.964
Fe Ka SC LIF1 57.50
Zn Ka SC LIF1 41.780
P Ka PC Ge 141.190
Pb g1 SC LIF1 28.232
Cl Ka pPC Ge 92.880
Na Ka PC RX25 46. 440
K Ka PC LIF1 136. 680

1.2 briERERR ISR

TEF FAR AR S S AR E AR il 2R, 2% 9
R UERRE it 755 0 BT ASE: it A 2 2 RS0 UL JE 25 777 T
AR BIARINE . BR AR KB BR ERE &, BB 11 b
FErf TFe (Si0, \CaO 521 73 4 35 1 Y 1 55 PR 42 JK 4%
AT, HAT G B 2 BB M e i 5 i . (HER
W AT hREE R Na K \Zn JUREA L0 S0 & L,
Hit/b CLIT R B2 M, P, R S E Y it NaCl (ff
JHRTAE S g rp SS0°CHET) (KCLCRE TR £E 5 A
450 CHET) 580 A prfE YSBC14721—98 #4A
[l LU TR &, (45 CL 41005 e F7E 0. 25% ~

10.00% Z [A],Na 2H 53 & HE{E FIAE 0. 43% ~6.85%
ZIa, K 450 & | ETE 1.36% ~12. 00% Z [,
P IEMEY I ZoO (i FHETZE S B b 850°CHET) &5
FRFEFAS [ T i LR A, 45 Zn 4143 10160, 24%
~35.00% Z[a], N THECHIr R EY) Bt 18 4>, B
L2 A, AT Al 22 0 1k 18 5 0 3R 5 A
(fL2FF TR ES IR AP & T R & & NI Ar
HE, B GB/T 6730 251 , it Fr A7 1ol kE A v AR i
SR AR [F) 00 A 7 12 LG R 5 7 1 | B p
] 7 R B A) 45 ) | B PR A A R 6 B R
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T L L 26 2
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Table 2 Measurement ranges of the components

sy WERE ) e, WERE
(%) (%)

Si0, 1.35 ~48.50 TFe 17.49 ~66.87

Al, O, 0.11 ~4.93 7n 0.24 ~35.00
CaO 0.13 ~10.50 P 0.0048 ~0.37
MgO 0.16 ~5.98 Ph 0.0040 ~0.182
MnO 0.061 ~3.63 Cl 0.25 ~10.00

TiO, 0.0070 ~0.32 Na 0.43 ~6.85
As 0.0011 ~0.22 K 1.36 ~12.00
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Table 3 Correction of overlapping spectral lines and matrix
effects
JLHR IIHTER FEAEITR

Si Ka p

Al Ka p

Ca Ka Al
Mg Ka Ca, Al,P
Mn Ka Fe,Al,Mg
Ti Ka Mn

As Ka Zn

Fe Ka Ti,Mn
Zn Ka Fe,Al,Mg

P Ka Cl

Pb LB, Zn

Cl Ka P, Al
Na Ka p

K Ka Ca,Mg, Al

PEFRERA CORRAE VBT B iR 5 B A
il AR VR v 2, ek R, R OGRS AT
Ho HIESHILE 4,
2.4 yprdiikivEr
2.4.1 JiEAGEIE

e LA BR 22 KRR o B S ) 25 TR R, 4R R
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Table 4  Calibration curve parameters of each component

SIS IR iEs *Ei i "
Si0, 0.1344 -1.2920 0.9926
Al, Oy 0.1370 -0.1216 0.9946
CaO 0.03978 -0.2319 0.9949
MgO 0.2320 0.1197 0.9984
MnO 0.02614 —-0.0003583 0.9969
TiO, 0. 1468 —-0.04658 0.9908

As 0.006079 0.0002817 0.9950
TFe 0.1953 -3.4351 0.9919
Zn 0.03059 -0.1809 0.9917
P 0.03647 -0.01743 0.9967
Pb 0.01996 0.005724 0.9893
Cl 0.9710 -1.3681 0.9925
Na 2.7073 -0.0819 0.9686
K 0.8273 -0.3554 0.9591

ARSI 1 B A% RS B T AR R R AT SIO,
Al 0, ,Ca0 ,MgO ,MnO .TiO, ,As TFe .Zn P . Pb CI,
Na K &5 B9 &, £5 415500 5 45 2 09 R % A 7 flt
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0.9% ~5.8% ; B AL I 45" SR XRF 0 2 Hi 5
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Table 5 Comparison of analysis results by different methods
1R I5 e 2#E 5 3K A TIRBR AR IK
Sasy| ATE TRk % AJitk A % AJitk bR % AJrk BEDTIE %
W WG | W WER TOC | WER W | WEE WEE
(%) (%) (%) (%) (%) (%) (%) (%)
Si0, 1.41 1.46 -3.40 3.24 3.18 1.89 2.98 2.94 1.36 1.11 1.08 2.78
AL O, 0.36 0.31 16.13 3.93 4.02 -2.24 3.11 3.07 1.30 0.26 0.27 -3.70
Ca0 7.77 7.89 -1.52 3.78 3.74 1.07 2.07 2.04 1.47 9.55 9.57 -0.21
MgO 3.17 3.10 2.26 1.01 1.06 -4.72 0.58 0.61 -4.92 3.00 3.07 -2.28
MnO 0.23 0.20 9.52 0.18 0.17 5.88 0.082 0.079 3.80 0.55 0.56 -1.79
TiO, 0.041 0.045 -4.65 0.32 0.34 -5.88 0.13 0.14 -7.14 0.28 0.27 3.70
As 0.0035 0.0032 9.38 0.055 0.052 5.77 0.083 0. 086 -3.49 0.17 0.18 -5.56
TFe 58.40 58.92 -0.88 32.76 32.70 0.18 21.58 21.53 0.23 52.99 52.93 0.11
7n 0.57 0.54 5.56 25.40 25.18 0.87 12.24 12.21 0.25 5.69 5.72 -0.52
P 0.11 0.10 10. 00 0.044 0.042 4.76 0.056 0.058 -3.45 0.074 0.071 4.23
Pb 0.26 0.24 8.33 0.26 0.24 8.33 0.014 0.013 7.69 0.15 0.16 -6.25
Cl 0.12 0.11 9.09 0.31 0.32 -3.13 1.49 1.51 -1.32 0.31 0.32 -3.13
Na 0.041 0.038 7.89 0.24 0.25 -4.00 0.13 0.14 -7.14 0.15 0.14 7.14
K 0.18 0.19 -5.26 0.091 0.093 -2.15 0.12 0.13 -7.69 0.074 0.072 2.78

T ORI = (A7 HTES R — SRl i T4 ) /Al i s B .
QLU 7 1 : TFe ,CaO \MgO \ ALO R FHHE 1 5 Si0, R F 4705 Na KSR I AAS %5 MnO P TiO, R ] ICP ~ OES 5 Zn Pb As SR BBk 5 CL R
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BRI dly R SE 23 M ) 255K, 15 B BR 22 KN
PERE SR AL AT HE) R
ART7 L FEAS BT B URLRI I, A0 B B 50
DR ARG T IR i 6000 45 SR AR X 2 R
(IR dn a5 B 2 R A IE AR TR
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Determination of 14 Major and Minor Elements in Dust Ash by X - ray
Fluorescence Spectrometry with Powder — Pelleting — Lined Boric Acid
Preparation

ZHOU Li -li, DONG Li —nan, ZHU Chun — yao, ZHANG Ji — ming
(Jiangsu Province (Sha — Steel) Research Institute of Iron and Steel, Zhangjiagang 215625, China)

HIGHLIGHTS

(1) Standard reagents were added to the iron ore reference materials to prepare calibration samples with higher
concentrations of potassium, sodium, zinc, and chlorine.

(2) The measurement ranges of potassium, sodium, zinc, and chlorine were 1.36% - 12.00% , 0.43% -
6.85% , 0.24% -35.00% , and 0.25% —10.00% , respectively.

(3) This method is suitable for the determination of potassium, sodium, zinc, and chlorine in the dust ash over a

broad concentration range.
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ABSTRACT

BACKGROUND:; The high content of potassium, sodium, zinc, and chlorine in dust ash significantly affects the
stable operation of converter. To recycle the dust ash, it is necessary to accurately determine the contents of the
components. Dust ash contains a broad range of potassium, sodium, zinc, and chlorine; therefore, the traditional
X —ray fluorescence spectrometry ( XRF) exceeds the range of the work curve.

OBJECTIVES: To develop a method for the determination of 14 components in the dust ash with a broad
concentration range of potassium, sodium, zinc, and chlorine.

METHODS: Standard reagents of potassium chloride, sodium chloride, and zinc oxide were added to
commercially available iron ore standards in a quantitative manner to provide a new series of calibration samples
with wide ranges of potassium, sodium, zinc, and chlorine contents. The 14 components in the dust ash were
determined by XRF spectrometry with a powder — pelleting — lined boric acid preparation.

RESULTS: The measurement ranges of potassium, sodium, zinc, and chlorine were 1.36% -12.00% , 0.43%
-6.85%,0.24% -35.00% , and 0.25% —-10.00% , respectively. The results of the 14 components in the dust
ash were consistent with those of the traditional method, yielding a relative standard deviation of <5.2% (n=7).
CONCLUSIONS: XRF spectrometry with the powder — pelleting — lined boric acid preparation showed good

accuracy and precision during the determination of 14 components in the dust ash.

KEY WORDS: dust ash; major and minor elements; boric acid; powder pelleting perpetration; X — ray

fluorescence spectrometry
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