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Determination of Vanadium in Iron Ore by Inductively Coupled
Plasma Atomic Emission Spectrometry
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(Analysis and Characterization Center , Institute of Research of Iron and Steel, Jiangsu

Province/Sha-Steel , Zhangjiagang,Jiangsu 215625, China)

Abstract An analytical method for the determination of vanadium in iron ore by inductively coupled
plasma emission spectroscopy (ICP-AES) was developed. The sample was decomposed by hydrochloric
acid, nitric acid, hydrofluoric acid and perchloric acid, the insoluble residue was alkali-melted and
recovered, and the salt in sample was decomposed by dilute hydrochloric. The main working parameters
and analytical lines of the instrument were selected. The interference of matrix and coexisting elements, as
well as the conditions of dissolved acid and flux were discussed, and the best analytical conditions were
established. According to the experimental method, the content of vanadium in the iron ore standard
sample and the test sample were measured. The result was consistent with the standard value or the
identification value of other methods, and the relative standard deviation RSD was less than 6. 5%.
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Table 1 Working conditions of ICP-AES

RF 3 W REHE/ HEISRHE/

FALIES1/

W B/

#=/W (r+ min~1) (L+ min~1) MPa mm LI /s B /5
950 100 0.5 0.2 15 30 5

1.2 $iritisk 0 AR T B BR B AR A o VR R AR
HLEY A Hrite £k v 310. 230 nm, IR HEMZ R B TR B AT &,

1.3 KFH 1.4.2 FRE BRI

HIARERE A W (1. 00 mg/mL) FREL 1.785 2 g
FSEAE 105 CHET 1 h MEEREA A EGER
F99.95%) , B F 250 mL B4R, im 100 mL & 4
8 (50 g/ L), s, B R b A 2R MIF o &
20 mL, /NI E BB R A, B8, FIK I 26,
BE, B A 1000 mL A&, HKHERBREZ
LIRS,

PARMER W (100 pg/mL) : B H 25 mL 4R #E
it % ¥ W (1. 00 mg/mL) F 250 mL & &,
25 mLEEFR 1+, AKBBREZE RS ; &4k
B (AR, &R KTF 99.95%0),

BAER . TR 2y FBIER 1 4, BR40 I
R,

R VAR VIR 5 AR R A A

SEH6 Bt R 3 O 43 B 4, SE 3 T K 308 GB/
T6682 MEM =HEE T K.

1.4 KBH*E
1.4.1 RFER5#

FREL 0.5 g H 2 0. 000 2 @)iXkE, BT 100 mL
RV 2 M Bspr v , B KR, i 20 mL 3578 .
5 mL S FEBRIKE Y #, B WAKFU/NF 10 mL B 7
fm 10 mL #£FR .3 mL iR 4k LR I % 77 i W AK
FUNF 10 mL in 5 mL BERKEMMEHE
T, im 10 mL #h W (14 1) #0120 & 7K hn B s i 2
KB H,EHT 50 mL AEMP &AW, R
s H L, 7R HUERHE A 4 B R R B IE Y

RO TE AR A D RRA R LA
Yy, 7T S o 8 40T 8, P K U AR AR 4K 3 3, 4
BEAEABANESHRB D R EEERET . B
A4 1000 “CHRAK, i 0. 5 g 1B A 4 57 F 4 il
30 min, BUH A0 . K 0 VR 8] [l J 3R IO 9 2 M BE AR
o, PR G IR A b, 35 B R LR R R B
B BUR VR R, AR R 2= /NTF 30 mL, B A E
ZAF 50 mL AR P&, B FHAE MRS B LR,
1.5 THEHEKEBRBRMES

FREX 0. 30 g WRZEgHy 9 1 R LM AR5
B, BA 50 mL FREME P, LK 2 MARFEH
BIAR TS W . A RE SR B T 3R el e 43, TRl
LREBRB P ENEBEEMA 0.5 g REHH
%
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— BT AN EEREERER FRE 0N L
A s R I TC ) 7 5 YRR B i A 24 R ) Ak
0. 30 g FTJ , AVH BR AR T 48 .

BB A br it gk £ E A 310.230, 311.071,
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Table 2 Preparation of calibration curve

PRAER BT/ (pg e mL™D) PRUERWMA R/ ng PR UER WA /mL HBL T 0. 500 0 g Fe &k i) i 2 5 4/ %6

100 0 0 0

100 50 0.5 0.010
100 100 1 0. 020
100 200 2 0. 040
100 400 4 0. 080
1000 1 000 1 0.20
1000 1500 1.5 0. 30
1000 2 000 2.0 0. 40
1000 2 500 2.5 0.50
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ABIBMA 0.3.0.4,0.5,0.6,0.7.0.8 g IBREHEH,
SERMEK 3, G5REYMA 0.3 g F1 0.4 g iXHEHT
GRS 58 4, TN B 55 RAR AR A A 0. 5.0.6.,0. 7,
0.8 g W4 & HMl e 45 REREZLE N,
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Table 3 Comparison of results from quantity of flux

BEBHMAR/g 0.3 0.4 0.5 0.6 0.7 0.8
LI/ % 0.154 0.168 0.200 0.201 0.202 0.201

2.4 BEEXK

PEH 3 AN B, R L I Oy B R AT I E 11
WHATHE BT, FRIEK 4,
2.5 HEMEXR

FEHL 2 R R A 2 NGO b HERE
i PR SE I T I L B R LK 5.

®4 BTEXEER

Table 4 Test results for precision /%

W E

S E B AR 22 RSD

0.008 0.008 0.009 0.008 0.008

0. 008

6% Begh 2 5 0. 008 0. 000 514 6.4
0.007 0.008 0.008 0.007 0.008
0.053 0.056 0.055 0.054 0.057 0.056
v BB 0. 055 0. 001 505 2.7
0.054 0.052 0.055 0.055 0.057
0.201 0.204 0.203 0.196 0.198
2% 7Bk 0. 200 0. 002 606 1.3
0.198 0.201 0.197 0.198 0.202 0.197
x5 SWHERMER
Table 5 Comparison of results from different methods /%
TLE MRS R EEWE ES AR A E B 1E fVF2E
8 F 5 0. 056 0. 055 0. 004
v 2% TBK 0. 200 0. 195 0.012
YSBC19719-2009 0. 314 0. 308 0. 009
YSBC19722-2011 0. 315 0. 310 0. 009
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Table 6 Standard recovery test results /%
TLE MRS s fE s A B 1E AR W B EES

0. 050 0. 104 98.1

B AT H 0. 056 0.100 0. 155 99. 4

v 0.150 0. 201 97. 6

0. 050 0. 360 98.9

YSBC19719-2009 0.314 0.100 0. 405 97. 8

0.150 0. 447 96. 3
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