,2010,30( 10): 62 65
Metallurgical Analysis, 2010, 30(10) : 62 65

:1000- 7571(2010) 10— 0062- 04

1 2 2 * 1

2 2 2

(1 s 361005; 2 s 361005)

¥ b EE( AR B A RBR FerlBR Ok B, B B ABRAY R B R A TR A E T e 69T
., A 3 cm A9LL & R SKAK REK B kAR E KA RIAL AR A 9k R R I 2 % ik
Vi Aetnt) a2 ATRT RE S MEE R EOHR, ML RELE L4 SR A, £ pH
3~ 5T BT BRAN ST ik P, %5 SmL 0. 25 o/ L 49 1, 100 =R Z3E 10 min B4 AL <89
g, b, BAE 2 ~ 10 g/ 50 mL SEE RARAEL R 2, £ pH 5. 5~ 6 1 895K F K vk
Gk P, 555 5mL 0. 3g/L@BRFSE 1Smin B mAg 26 K we % o4h, BE 4 ~
16 Mg/ 50 mL S8 A IRAIL R 4 Bl 9 Ak kAt M E 25N 99 9% % dhat (5 4)
ok Aebe 2, -5 ICP-AES Sk MK 4R shtb, MR £ E 5 % A%

c B ahEE; AR EE, B B

:0657. 32 :A
99. 99 % ( ) 1
Q 0005 %~ 0 0030 % 11
99. 99 % ( ) ,
Fe™ 1, 10 \
Fe’ Fe* pH 3~ 5
(ICP-AES, ICP-MS) Fe' 1, 10
(GDMS) "2 , 510 nm
, pH535~61
99% , -S
trer , 545 nm
99. 99 % ()
. 12
; Sp752 ( )
: 100 Mg/ mL( ),
. Q 700 g 1 000 mL
99. 99 % , 500 mL 50 mL ,
) 1000 mL; : 100
Hg/ m1( ), 1. 756 ¢
:2010- 01- 25
/ (2007H Z0005 2)

; - mail: linfahe@ 163 com

;E-mail: cchen@ xmu edu cn



,2010,30( 10): 62 65

1 000 mL , 500 mL , ,
50 mL , 1 000
ml; :300 ¢/ L; :
10g/L; 1,10 :0 25 ¢/L, Q25 , ,
g 1,10 1 000 mL , 2 ,
mL , 600 mL. ,
1000 mL - (pH 4 2): ,
68 000 g , 125 mL ,
250 mL 60 mL
, 22
+ 1, 10- + - ( 1o 1 ’
2, ); -S :0.3 g/ L, )
0300g -S , >
25 mlL, 475 ml, AIF* Y OALFs,
1 000 mL
(10 g/ L) L8l , -S
R log Bi= 4 32, -
13 log Bi= 6 13 log B= 11. 15 log Bi= 15. 00,
131 [7], -S
, R 10 mL , .
4mL ( ), 1 min \ -S ol
, , Q4 mL Q 001 0% ,
0 1mL R , ,
s 3 mL R , , )
3mL , . 5mL ,
(1+9) 3 mL , ,
50 mL , . s
132 10 mL 23 pH
50 mL ,
5SmL , ) 5 3~ 5, B
20 min 3 cm 510 nm pH
7 pH 5.5~ 6 1,
: 20 mL pH
50 mL 2.5 24
mL ,5mL -S ,25 )
mL - , , , 20 3~ 6 mL
min 1 em 545 nm
7 5 mL
2 , S
21

—,.63



HE Falin, CHEN Werr hui, LUO Xue tao, et al. Determination of iron and aluminum in polycrystalline silicon by

spectrophotometry . Metallurgical Analysis, 2010,30( 10) : 62 65

4~ 6 mL, 5mL R 5 mL
25 s , s 20 min 3 cm
10 min , 30 min Fe™ (Ug/ 50mL)
; 15 min , , Fe&t 2
, 40 min ~ 10 Hg/ 50 mL ,
20 min :A=0.011 55P+ Q 043 45, r=
26 0 9999
Fe'  2Hg/mL , 0~ 10 mL AT 50 mL
( mg ): Ca™ (10), Mn™ (2), AT* , 25 mL
(02),VV TilV(0. 1) ,5 mL -S ,2 5 mL
AT" 1Hg/mL \ - \ 20 min,
( mg ):Ca™ (10), Fe* (3), Mn™ (2), ,
VV TilV(a 1) , 1 cm , AF*
F Fe” , AT" 4~ 16 Hg/ 50 mL
Fe’* Fe™' . F \ ;A= Q 051 37P+ 0. 056 00,
r= 099 6
27 3
) 1. 000 ¢ R
, , 3
28 \ ICP-AES \
1 Bg/ mL 1
Fe’ 2 Hg/mL Al ( , 3
) ( ) , ICP-AES
0~ 10 mL Fe™ 50 mL , 2
1
Table1 Determination results of iron in polycrystalline samples
(w/ 107*%) (w/107%%) (%) ICP- AES
Sample Found by this method Average RSD (w/10°*%) Found by ICP AES
1# 10. 8,10 3, 10 2 10 4 53 11. 0
24 27.7,27 5,26 9 27 4 3.4 28 3
3# 132,13 9,13 9 13 7 6 8 14. 7
2

Table 2 Determination results of aluminum in polycrystalline samples

( ) ICP AES
This method . .
S ) Spectrophotometry (One time fuming) (w/10"%)
ample
P (w/10" *%) Found RSD( %) (w/10"*%) Found RSD(%) Found by ICP AES
1# 57, 63,56 49 44,4941 28 62
24 74, 71,73 45 61,6262 19 7.6
34 10. 3, 10 3, 10 1 51 24,9595 13 10 8
:ICP AES

Note: T he determination results of ICE AES were provided by JACO SOLAR SI LIMITED.
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Determination of iron and aluminum in polycrystalline
silicon by spectrophotometry
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HE Falin , CHEN Wen hui’, LUO Xuetao, CHEN Chao
(1. College of Physics and Mechanical  Electrical Engineering, Xiamen University, Xiamen 361005, China;

2. College of Materials, Xiamen University, Xiamen 361005, China )

Abstract: T he polycrystalline silicon (silica powder) was double dissolved with hydrofluoric acid and
nitric acid. The interference of fluorinion with aluminum was eliminated by double smoking of per-
chloric acid. The great error caused by low sensitivity of iron was solved by using 3 em cuvette. The
content of iron and aluminum in polycrystalline silicon were accurately determined by spectrophotome-
try. The effect of coloring conditions on coloring reaction was investigated to obtain the optimal ex-
perimental conditions. The results showed that in HAc NaAc buffer solution at pH 35, Fe' could
form a stable red complex with 5 mL of 1, 10-phenanthroline (0.25 g/L) after 10 min and Beer’s law
was obeyed for iron in the range of 210 Hg/50 mL. In hexamethylenetetramine buffer solution at pH
5.5- 6.1, the Al could form a stable purplered complex with 5 mL of chromeazurot S (0.3 g/ L)
after 15 min, and Beers law was obeyed for aluminum in the range of 416 Hg/ 50 mL. The content of
iron and aluminum in polycrystalline silicon (silica powder) with purity of 99.99% could be accurately
determined by spectrophotometry. The determination results were compared with those obtained by
ICP-AES. The relative error was about 5 %.
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