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Table 1 Calibration curve and detection limit

JLHR LR 2k Il 14 75 LIPS % 6 R
Element Linear range w/% Linear regression equation Correlation coefficient Detection limit w /%

Al 0.010~0.15 A=6.7285w—0.0067 0.9997 0.002 2

0.15~0.35 A=3.8356w—0.0249 0.9995 0.0023

Ti 0.010~0.30 A=6.2133w+0.0022 0.999 8 0.002 2

P 0.0080~0.060 A=13.84w 1.0000 0.00049
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T MRS T5 2R F 23 YL BE ¥k 70 A I SE e 4l R
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Table 2 Determination results of aluminium, titanium and phosphorus in high purity ferrosilicon CRMs

e b . T (8 7 {8 T E bR s R AR
b HEFE L& . .
CRM £l . Standard Found Average SD M 22
emen
w/ % w/ % w/ % w/ % RSD/ %
Al 0.011 0.012, 0.012, 0.011, 0.011, 0.012, 0.010 0.011 0.001 0.073
GSB03-2199-2008 Ti 0.043 0.041, 0.042, 0.045, 0.043, 0.043, 0.043 0.043 0.001 0.030
1 . . s UL » 0.040, 0.045, 0. s 0.04 . . .
R ik R
P 0.012 0.011, 0.012, 0.011, 0.012, 0.011, 0.012 0.012 0.001 0.042
. Al 0.011 0.012, 0.011, 0.012, 0.010, 0.012, 0.011 0.011 0.001 0.073
YSBC15601-2006 .
B bk Ti 0.027 0.026, 0.026, 0.028, 0.027, 0.027, 0.028 0.027 0.001 0.033
) P 0.014 0.014, 0.014, 0.013, 0.013, 0.014, 0.015 0.014 0.001 0.057
Al 0.240 0.230, 0.230, 0.240, 0.240, 0.240, 0.240 0.238 0.005 0.022
YSB14601-2001 i
BEBE Ti 0.032 0.033, 0.031, 0.031, 0.031, 0.033, 0.032 0.032 0.001 0.031
" P 0.009 0.0091, 0.0095, 0.010, 0.0099, 0.0087, 0.010 0.010 0.001 0.053

5% 3Tk
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Determination of aluminum, titanium and phosphorus in

high-purity ferrosilicon by spectrophotometry

DOU Wei-quan, GAO Ming, XIA Pei-min, WU Xue-jiao, XIA Fu-rong
(Quality Control Department, Dragon Northwest Ferroalloy Co., Ltd., Yongdeng 730334, China)

Abstract ; The rapid and accurate determination of aluminum, titanium and phosphorus in high-purity ferro-

silicon has important significance for the classification and warehousing of matter products to guarantee the

quality of outgoing products and guide the smelting process and operation. Sample was dissolved with nitric

acid and hydrofluoric acid. The silicon and fluorine were removed by secondary fuming of perchloric acid.
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The residual amount of perchloric acid after secondary fuming was effectively controlled. The mother solu-
tion was prepared in the medium of perchloric acid. The content of aluminum in mother solution was deter-
mined by chromazurine S spectrophotometry. The ions such as iron, manganese, copper and nickel were
masked with Zn-EDTA. The titanium ions were masked with mannitol. The pH was controlled at about
5. 7 with hexamethylenetetramine-hydrochloric acid buffer solution for coloring. The coloring solution with
certain volume was treated with NH,F-EDTA solution for fading and used as blank. Then the content of a-
luminum (0. 01%-0. 35% , mass fraction) in high-purity ferrosilicon was determined. The content of titani-
um was determined by chromotropic acid spectrophotometry. The interference of iron (III) was eliminated
with ascorbic acid. The pH was controlled at about 3 with ammonium acetate. The coloring solution with
certain volume was treated with NH, F-EDTA solution for fading and used as blank. Then the content of
titanium (0.010%-0.30%) in high-purity ferrosilicon was determined. The content of phosphorus
(0.008%-0.060%) in high-purity ferrosilicon was determined according to national standard GB/T
4333. 2-1988 Methods for chemical analysis of ferrosilicon-The reduced molybdobismuthylphosphoric
acid photometric method for the determination of phosphorus content. The detection limits of elements
were in range of 0. 00049 %-0. 0023%. The content of aluminum, titanium and phosphorus in three stand-
ard samples of ferrosilicon was analyzed according to the experimental method, and the found results were
consistent with the certified values. The relative standard deviations (RSD, n=6) were between 0. 022 %
and 0. 073 %.

Key words: high-purity ferrosilicon; spectrophotometry; aluminum; titanium; phosphorus





