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Table 1 Working conditions of XRF
JLER HL R HL U R iR I=KAY;-3 LR GRI 4 HE 53 BT I [
Element Voltage/kV Current/pA Filter Collimator/mm  Vacuum degree Initial End Analysis time/s
Si 11 200 27 7.0 100 174 215 200
P 11 200 27 7.0 100 216 238 200
Mn 11 200 27 7.0 100 609 672 200
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Table 2 Experimental scheme and result of Si-Mn alloy
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S N N N . N NO. : Si Mn P
hy e AR 5 0 4 B A ST 0 R R B L T Mg B Ch
N - - . 1 3.0000  0.3000 30 17.18  63.84  0.202
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Table 3 Range analysis of Si-Mn alloy orthogonal test
W 5 Si Mn P
Ttem A B C A B C A B C
K, 52.29 54.24 52.86 192.79 194.78 193.67 0.614 0.588 0.595
K, 53.03 53.00 53.06 193.79 193.64 193.65 0.589 0.604 0.599
K; 54.20 52.82 53.60 194.64 192.80 193.90 0.595 0.606 0.604
by 17.43 18.08 17.62 64.26 64.93 64.56 0.205 0.196 0.198
ks 17.68 17.67 17.69 64.60 64.55 64.55 0.196 0.201 0.200
ks 18.07 17.43 17.87 64.88 64.27 64.63 0.198 0.202 0.201
W2ZER w/% 0.64 0.65 0.25 0.62 0.66 0.08 0.09 0.06 0.03
B w/ % 17.65 64.59 0.202
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Table 4 Calibration curve equation and

correlation coefficients

. A 12 o i £k Ty HH G R AL
Content Calibration Correlation
Element . -

range w/ % curve equation coefficient

Si 15.43~20.33 y=0.0368x+2.3065 0.9994

Mn 55.09~68.17 y=0.1433 2 +20.51 0.9983

P 0.049~0.40 y=5.7021x—3.2473 0.9816
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Table 5 Precision results of Si-Mn alloys

i H Item Si Mn P
SERE w/ % 17.59 64.42 0.15
FriEfw 22 SD w/ % 0.10 0.12 0.0088
AH T BR R 25 RSD/ % 0.59 0.19 5.7
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Table 6 Comparison of Si-Mn alloy with chemical measurements w/ %
Si Mn P
FE i G
Sample Kk I i Ak [ 7 i Hik A 7 o
No. Proposed National standard Proposed National standard Proposed National standard
method method method method method method
1 17.11 17.27 64.94 64.62 0.20 0.21
2 17.65 17.84 65.90 66.21 0.14 0.16
3 16.72 16.91 62.86 63.05 0.25 0.27
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Abstract: Based on the requirements of sample detection period, the soluble starch was used as diluent and
binder for sample preparation of pressed powder pellet. A series of silicon-manganese alloy samples with
certain content gradient, which were similar to the samples in composition, structure and particle size,
were selected as the calibration samples after determining the contents of silicon, manganese and phos-
phorus using the national standard methods. The contents of silicon, manganese and phosphorus in silico-
manganese alloy were determined by energy dispersive X-ray fluorescence spectrometry. The optimized
sample preparation conditions were obtained through orthogonal tests; 4. 0000 g of sample and 0. 4000 g of
soluble starch were mixed uniformly for sample preparation under pressure of 30t. The prepared pellets
were uniform and smooth with moderate strength, and the reproducibility was good. The results of preci-
sion test showed that the relative standard deviation (RSD, 2 =10) for silicon, manganese and phosphorus
in silicon-manganese alloy was 0. 59% ., 0.19% and 5. 7% » respectively. The accuracy results indicated that
the determination values of experimental method were consistent with those obtained by national standard
methods, which could meet the requirements of rapid detection at the site of smelting.

Key words: X-ray fluorescence spectrometry; pressed powder pellet; binder; silicon-manganese alloy; sili-

con; manganese; phosphorus
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