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Determination of Trace Aluminum in High—purity Silicon with Chrome
Azurol S Spectrophotometry by Nonlinear Fitting

FU Cuidi LU Cheng-hao ZHANG Rong HUANG Ping-ping WU Hao

LUO Xue<tao LI ]in—tang*
( College of Materials Xiamen University Xiamen 361005 China)

Abstract: Spectrophotometry with chrome azurol S is one of the methods used to determine aluminum content in
silicon. Since the standard curve is linear but does not pass through the origin it leads to a large measurement error
with low aluminum content. In order to improve the accuracy and decrease the detection limit the
spectrophotometric aluminum standard curve was analyzed in the low Al content part and the effect of different
models on the data accuracy is discussed in this paper. Results indicate the absorbance of aluminum standard
solution at 0 —0.3 pg/mL did not match with the linear relation while the function of y = 17.45230x" +10. 42883
x° +1.04047x ( y for absorbance deduct blank «x for aluminum concentration) yielded good results where R’
reached 0. 99975. This formula was evaluated by the certified aluminum content in different volume polysilicon
solutions. The relative standard deviation is 2. 55%. The result matches the one obtained by the inductively
coupled plasma atomic emission spectroscopy method. This method can improve the measurement accuracy of low
content aluminum in polysilicon when the content of aluminum is greater than 0.55 pg/g.
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Table 1  The fitting results of different functions
0~0.3 pg/mL 0~0.06 pg/mL
a b c R? a b c R?
y=ax 2.40875 0.98528 1.40330 0.98681
y=ax+b 2.66776 —-0.04682 0.99077 1.55000 —-0.00636 0.97934
y=ae " +¢ 1.04810 -0.52097 -1.06979 0.99769 0.06549 -0.06756  -0.06649 0.99877
y=ax® +bx 3.54538 1.60647 0.99804 12.07589 0. 81808 0.99970
y=ax’® +bx* +cex  —17.45230 10.42883 1.04047 0.99975 -61.25356 17.30159 0.71797 0.99972
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Table 2 Average values and RSD of the aluminum content

determinated by each function fitting aluminum

3
Table 3  Spike recoveries of the method

w( Al) /(pgeg™')

R/%
standard curve L 00 2 02 99,03
3.00 4.04 100.97
RSD/% 1.03
w(Al) /(pgeg™") 5.00 6.01 98. 06
361 21.34
453 15.68
457 6.25 o 18
432 10.09
460 2.55 1CP
— AES 4, 4
3 ICP - AES
S 3 °
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Table 4  Analytical results of Al in high-purity silicon samples
18
ICP - AES

w( Al) /(pgeg™)

w( Al) /(pgeg™')

RSD/% w(Al) /(g g™")
1 1.03 1.08 0.99 1.03 4.36 1.23 1.25 1.27 1.25 1.06
2 4.27 4.29 4.32 4.29 0.59 3.01 3.03 3.05 3.03 4.31
3 2.56 2.60 2.63 2.60 1.35 1.98 2.00 2.02 2.00 2.62
4 J. 1991 22(2):108 - 118.
. 6 . FAAS.GFAAS.ICP - AES ICP -MS 4
y= —17.45230%" +10. 428832% + 1. 04047x ( y I 2006 25(4) :
. ) 56 -57.
7
S o
] 2011 32(2):
121 - 128.
0.55 pg/sg o 3 N
1994 16(3) : 15 -16.
5 9 : I
1 1997(4) : 58 - 59.
J. 2009 28(1):72 -74. 10 . S
2 Takahashi J. Determination of metal impurities present in J. 1999('1) : 49 -51.
solar-grade bulk silicon by ORSHCP-MS J . American 11
Laboratory 2009 41(7) :28 -30. J . 2006 25(1) :64 -67.
3 Di Sabatino M Dons A L Hinrichs J Amberg L. 12 J .
Deter-mination of relative sensitivity factors for trace 1999 18(4) :241 —246.
element analysis of solar cell silicon by fast-flow glow 13 -
discharge mass spectrometry J . Spectrochimica Acta S I
Part B: Atomic Spectroscopy 2011 66(2) : 144 —148. 2001 37(2):73 -74.
4 GB/T 14849. 2—2007 2 14 .
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5 120 - 124.
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