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Quantitative Determination of Mn, Si, P and Fe in Electrolytic
Manganese by X-ray Fluorescence Spectrometry
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Abstract X-ray fluorescence spectrometry with fusion sample preparation method was used to determine
the quantity of Mn, Si, P and Fe in electrolytic manganese. A P& Au crucible was coated with a protective
layer made by melting lithium tetraborate and used as the container for electrolytic manganese. The P+ Au
crucible with electrolytic manganese was placed in a muffle furnace BaO: was used as the oxidizing agent
and the electrolytic manganese was gradually oxidized with increased temperatures. Afterwards, the glass
plate was made by fusion method and then tested by X ray fluorescence ( XRF) spectrometer to determine
the content of Mn, Si, P and Fe elements in electrolytic manganese. The precision of the method for Mn,
Si, P, Feis O 23%, 2. 82%,0. 31% and O 53%, respectively. Comparing with other analytical methods,
XRF method is more stable Since this method solved the problem caused by corrosion of P Au crucible
during sample preparation by fusion method, analytical errors of the method could be controlled com pletely
within the acceptable limits of the national standard Thus, this method allows to quantitatively determine
all elements in electrolytic manganese with fast speed and good reliability.
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, Table 1 Working parameters of the XRF spectrometer
, , 200 / / » PHD PHD
kV mA
’ Mn 40 60 30 90
. Si 40 60 30 90
P 30 100 30 90
Fe 40 60 20 120
22
[F4]
’ 7.0000 g s 1 mL
’ ’ , 1000 C
X ( XRF)
s 0. 2000 ¢ , 1.0000 ¢ ,
[56]
XRF ; 2 0000 g 0 2000 g \
, XRF 800 C >
s 1~ 2 min,
30 min s
, Pt(95%) + ,
Au(5%) , ,
? ( 2 ) ’
> , XRF
2
, Table 2 Working parameters of the fumace
, / / / /
Claisse (78] C min min min
1050 10 15 2
X ’ 3
, B 31
, , BaO2, V205 Na20:2
2
21 ( 800 C)
ARL 9900 X ( ,
); RYI=05 (
) ; .
( ). ; ,
, ( Li2B+O7 @ LiBOs= 67 © 33); KBr , BaO2 LiCO3
(AR);BaO2( AR) ; KNO3(AR); LiCO3( AR); KNOs R , LiCOs
(300 ¢g/L); KNOs BaO:

”



, BaO2 , BaO2 BaO2 ,
s s BaO2 s
Mn 3 Ba0: ,  BaO2 2¢g
2 2 2
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Table 3 Predsions of the method with different oxidants
Mn/ ks Si/ ks P/ ks Fe/ keps
BaO, LiCO;: KNOs= 111 BaO, LiCO5;: KNOs3= 1: 1 BaO,  LiCOs;: KNOs= 1. 1 BaO, LiCOs: KNO3= 1. 1
1 124 273 372 978 0 6429 1 2674 Q 5767 Q 2908 3 8350 8. 9752
2 124 211 375 506 0 6393 1 3926 Q 5757 Q 2949 3 8571 9. 1045
3 124 161 371 800 0 6442 1 4514 Q0 5754 Q0 2874 3 8364 9. 0000
4 124 608 370 590 0 6699 1 328 Q 5742 Q 2842 3 8612 8. 9183
5 123 808 374 513 0 6802 1 6583 Q 5720 Q 2946 3 8099 9. 2521
124 212 373 078 0 6553 1 4185 Q 5748 Q0 2904 3 8399 9. 0500
0 2854 1 9866 Q0 0185 Q0 1510 Q 00180 Q 0046 Q 0205 0. 1316
0. 23 Q53 2 82 10 65 Q 31 1 60 Q53 1. 45
! %
32 ,
, , ( )
o o
, s , Mn: 75% ~ 99%, St
Q200 ¢ , Q 1%~ 2 5%,P:0 01%~ Q 10%,Fe: 1% ~ 10%
s Q 2000 ¢ X
2 2
o 2 o
2 2 4
4
2
Table 4 Calibration curves for Mn, Si, P and Fe
2
, , KBr , R
Mn y= 0 89264x- 8 1015 Q 9985
0. 2000 g ? Si y= 0 63788x—- 0 17483 0 9954
33 p y= O 47459x - 0 27349 0 9953
Pt(95%) + Au(5%) Fe y= 0 72179 - 0 98456 0 9991
' . . 35
921 C, 800 C
2
2
800 C , (1 ’
5 )
' ' ,Si P Fe ol
2 2 5 ,
34 ’
5
Table 5 Accurades of the methods o/ %
Mn Si P Fe
XRF XRF ICE-AES XRF ICP-AES XRF ICE-AES
1 93. 15 92 98 a 077 Q0 064 - - 4 96 4 95
2 97. 03 96 85 0 211 0 220 0 0253 0 0245 1 61 L 63
3 97. 20 97 45 0 238 Q0 223 - - 173 1 80
4 95. 72 95 67 Q0 425 Q0 426 Q 0171 Q 0174 1. 08 115
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Table 6 Comparison of analytical results for determination of trace Cd by GF-AAS and cold vapor generation AAS

C (g LY

t P
5 6 7

5. 785 9 125 12 22 14 38
5. 782 9 132 12 19 14 39

18 56 19 45 25 12

18 62 19 38 25 24 152 <005

: 2 2%,
98 3%~ 103. 1%, 0 05 mg/ke,
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