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Table 1 Working parameters of ICP-OES

/(r-

I kW
/(L mn-?1)
/(L- min-1)
/(L- min-1)
min-1)
/s
/s
/s

1 05
15

15

0 82
15

15

20

10
3
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(Img:- mL* Fe ): 0 863 5
g , : 100. 0 mL 2
, 2mL(1+9) ,
(Img- mL'* TiO. ): 21
0.4433¢g , o0mL1 1 , 2 , )
g , 100. 0 mL , ,
(01mg- mL't VvV ): A, PAN, EDTA,
02296 g, 50 mL , (1+1) , A ,
, , 1 000 mL , 385 W, 12 mL, 10 min
(01g- mL™Y) , A
A (0o1g- mL™*Y): 1. 0000 g , 2, A 003g
A , , 100. 0 mL
Table 2 Hfect of volume of complexant A on digestion
: (@BW07226, o vanadium and titanium magnetite
), TFe (50.819%); TiO: (1234 %); V20s A/ mL 2 3 4 5 6
(O 558 %)
12
121 22
0.1000g 121
1 A 1 y L 3
100 0 mL , '
) 385 W
122 (TFe %)
10.00 mL 250 m ' Table 3 HEfect of microwave power on digestion
10 mL HC 10 mL , , . . .
5 o vanadium and titanium magnetite
o ' ’ /W 120 230 385 540 700
50 g- L *Sndl; ,
) , , 20 mL 15%
, 30 mL , 3 , 53
30 s
121 )
123 ICPOES 3BOW, 4 '
10m. 50 0mL : K ’ 8 1zml,
’ ’ ICP-OES 10 12 min,
1

Table 4 Hfect of acid vdume and digestion time on digestion
o vanadium and titanium magnetite

(Hd / mL)
/min 15 14 13 12 11 10 9 8 7
12
10
385W,8 12mL HC, 8 12 min,

A 003 0059
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24 A, 385 W, 10 min
) 3
3 121 Table5 Table of 3 factorsand 3 levels
, ICP-OES , Al /min) B( /mL)  C( Al g)

, 5 6 1 (18 (18 (10 03

T1, T2, T3 , 2 (2)10 (2) 10 (2)0 04

A2B3C2 3 (312 (312 (3)0.05
:0.1000¢g , 12 mL HCl,0 04 g

Table 6 L9(33)Orthogonal experiment and results of total iron

TFe | %
A B C /W
ICP-OES
1 (1) (1) (1) 49. 84 47. 16
2 (1) 2 (2 50. 35 50 15
3 (1) (3) (3) 50 31 50 90
4 (2 (1) 3 50. 55 49. 90
5 (2 (2 (1) 385 50 90 49. 99
6 (2 (3) (2 50 84 52 25
7 (3 (1) (2 50. 37 50 25
8 (3) (2 (3) 50 55 50. 75
9 (3) 3 (1) 50 67 51 00
T1 150. 50(148. 21) 150 76(147. 31) 151 41(148 15)
T2 152 29(156. 89) 151 80(150 89) 151 56(152 65)
T3 151 59(152 00) 151. 82(154. 15) 151 41(151 55) A2B3C2
1 79(8 68) 1 06(6 84) 0 .15(4 5
25 ICPOES TFe, TiO2, V20s 0. 999 8 7, TFe, TiO2,
7 01000g9 , , V205 )
12 , 10mL 50 mL
: : : Fe, 3
TiO2, V , 1
Fe, Ti,V 238 204, A, ;
334 940, 310 230 nm, Fe, TiO2,V 0 150 , ) '
Mg- mL™',0 100ug- mL"*,0 2pg- mL°*, ICP-OES TFe, TiO2, V20s ,
y=213 7x+952 9, y=748 3x+13570. 1, ,
y=7 035x + 129. 7, 0.999 9, 0999 1,
Table 7 Results of ICP-OES
1 2 3 4 5 6 7 | % | % I %
Fel % 5060 5110 5095 5050 5075 5100 50 60 50. 82 0. 02 0 24
TiO2/ % 1254 1254 1256 1256 1254 1255 1256 12 55 170 0. 01
V20s/ % 0583 0561 0573 0579 0581 0587 0579 0. 578 3 58 0. 01
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Deter mination of Fe, Ti and V in Vanadium and Titanium Magnetite by
|ICP-OESand Microwave Assisted Digestion

ZHU Xiaping', YIN Ji-xian? , CHEN We-dong® , HU Z-wen' , L IANG Qing-xun* , CHEN Tieyao®
1. Institute of Material & Chemistry & Chemical Engineering, Chengdu University of Technology , Chengdu 610059, China
2. Department of Mine Inspection, Guangzhou Entry- Exit Inspection and Quarantine Bureau, Guangzhou 510623, China

Absgtract The method of determination of iron, titanium and vanadium in indissolvable vanadium and titanium magnetite has
been established by inductively coupled plasma atomic emission spectroscopy through adding the complexant A and using micro-
wave-ass sted digestion. The optimal conditions are confirmed by orthogonal experiment: Q 1 g vanadium and titanium magne-
tite, 0. 04 g complexant A , 12 mL concentrated HCl , 10 min digestion time, and 385 W microwave power. The newly-estab-
lished method has been applied to digest vanadium and titanium magnetite of Panzhihua Iron and Steel Institute (GBW07226) .
The iron, titanium and vanadium were detected by ICPOES, and both comparative error (Er %) and comparative standard devi-
ation (RSD %) met the demand of analytical chemistry , and the complexant A can significantly accelerate the dissol ution of vana
dium and titanium magnetite through the complexation with the dissolved metal ions, and making the surface of sample and hy-
drochloric acid medium to update constantly. The determination of the main and trace elements of digestion solution at the same
time was achieved by ICP-OES. The method has the advantages of less use of reagents, economy, rapidness, and being friendly
to environment , and it meets the requirement for rapid and volume determination. So the method has the value of practical appli-
cation for the entry-exit ingpection and quarantine department of the state and other relevant inspection units.
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