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Fig. 1 SEM images of vanadium-titanium magnetite in Baima mining area under different magnification.

XTI 1a BB (4# 4038 ~ 4# 4047) £14, MHETE
gELH O, Fe, Ti. S S e K A& EL, n] LS 5 A
CH %R (TiFeO), B & & N kv
(Fe,S,)o XF B gl — L K2 7000 7%, A RSNy
3um(/&l 1b), HEETEH## D X R 4, i Fe
S 1 B L AT HEI D X Y 3 B o e kT
(FeS) S5H4kH™ (FeS,) MEHIK.

Fie IR [ R 7 VX HAth = AN X PR RE 2k R4 T
WS, AT RNV M X BB LR P AL R N R
" (FeS) SHE (FeS,) M &K, M4 SCrk il o5 4%
G AT RS DB BB (CuFeS,). HE—2 ik
BACRE e FHR A 0 3 AN R R e e S R4 T
1200 3
1100
1000

900
800
700
600
500
400 +
300
200

100 -
0

55 (cps)

B 15

0 2I0 4I0 6IO 8I0 l(I)O léO 1;10 léO léO 200
BRI RI(s)
B2 BRI BN S SR 8 Bk 0 ob bt 9 A R
wifeyy
Fig. 2 Different sulfides precipitated in vanadium-titanium
magnetite ore under programmed heating mode of
carbon sulfur analyzer.

— 526 —

B, MR RERCINZR (181 2) AT DL Y, A7 =R [
SUBRAL A 53 SR T, AR AR 25 B0 Ak 0 s A ) ] 2
H1, 20 3 SN T RESZR BT (M5 A 950°C)., Bk
B (s 1171°C), BEEERA (55 1194°C) ks
TE AT H R =2 1 SO, (55 . 47 13k
Kl g, TR R X AR RE R T R AL T 2
225, MR AR Be 2T AN ORI 2 B B, P
T BRI i 22 5, PR AR S I s a) R
T, 3 2 3t S AR A R TR B G 2 22 A 3 B i
o DRIL, A (A A PR Ak ) 7 TR o B P R
B, DR R R, T X6 T ik v ) AT ) % B B
AT
2.2 BRI D D3O Tt 2 R RE )

M TR KB R Th B Ak ) 1 25 5,
T B AT PR AN S M R . e B SE 56 7 vk, fiLr
At A L 12°C/min A FHIREE, DR AR 43 Hr ) 5
K 409t LA AR 3 BF TR A 0s) 2 P il 28 B e K
Lk I 100% (e KRS ] 300s), 43 1) %) 258
AW, L0AGH . IS0 KR A = Lk i 2k
AT RE, SRR IR WLIE] 3a. FTLLE Y, BEE AL
ZIA% . A IX R AR L R X A AR e i, AR
P 2.1 ATV LSRR AL, K TR Ak T RE ARG B
Bl 3, WAL = A XA LA R

SRS ) DX it P A ) 7 2 s ] g 4 e e
i AR, T B AT TR T A . Ay ik
BT 1R 80% . 85%. 90% . 95%. 100%, %5545}
BT X i R Y 5 ), 25 SRR W, B AT DR i
Fh, B AR B RE = 8 . & 3b(HA AR


http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn

543 4%

553 44 E5, 4 BV X SRR Th iR & S kA
15 @ FHIFTHEL I Db ORI 2 200 ) PEALIE AT IA 050l Bty e
ol i 180 | ThALIA
SERAE . LRSI X 160 L BERAE . LTRSAIE DX
= 3%0r SUBKRERE D 7ER T THIL F BRI 2 140 SUBRBEBR T 7ERL T THE P B
5 3001 e 5 ol etk
3 20r ALt = feAtm
s 200 f KA DX SRR B TEAR Y gl CRAN X AR RS e
£ o5l FHE T BB 2 T LR THE TR
£ 100 | Feiin 2k
= - =40 L
50 + 20
O 1 1 1 1 O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 0246 810121416182022242628303234
BRI M I (5) BRI (5)
F3 AR XKD iR £

Fig. 3 Release curves of sulfur in vanadium-titanium magnetite ores from different mining areas.
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Table 2 The influence of flux addition sequence on sulfur measurement.
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Table 3 Repeated measurement results of vanadium-titanium magnetite ore samples from different mining areas and standard

materials (n=7).
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(%) (%) (%) (%)
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Optimization of Sulfur Determination in Vanadium-Titanium Magnetite
Ore in the Panxi Area

WANG Yong, LI Zijing, LIULin", LI Guowei
(Panxi Institute of Vanadium and Titanium Inspection and Testing, National Quality Supervision and Inspection
Center of Vanadium and Titanium Products, Panzhihua 617000, China)

HIGHLIGHTS

(1) For the differences in sulfur forms in vanadium-titanium magnetite ore in the Panxi area, some samples are prone
to integration delay. The experiment solved this problem by optimizing key analysis parameters such as
instrument analysis power, and achieved accurate measurement of sulfur.

(2) For the poor precision of sulfur determination caused by large fluctuation of sulfur content in vanadium-titanium
magnetite ore in the Panxi area, the precision of the method is less than 2.0% by optimizing the quality of flux
and sample.

(3) Due to the wide range of sulfur content in vanadium-titanium magnetite ore in the Panxi area, standard samples
with different sulfur contents in vanadium-titanium magnetite ore were used to establish multi-point standard
curves in the experiment, which not only meet the current measurement of sulfur with 0.048%—1.36%, but also

further expand the sulfur measurement range (0.0004%—1.52%), especially for the measurement of low sulfur.

ABSTRACT: Sulfur is an important quality and environmental indicator in vanadium-titanium magnetite ore, so
the accurate measurement of sulfur is of great significance for subsequent process control and pollution evaluation.
There are some problems such as integration delay and poor precision in low sulfur when measuring sulfur in
vanadium-titanium magnetite ore with the high-frequency combustion infrared absorption method. To solve the
problems, scanning electron microscope (SEM) and infrared absorption carbon-sulfur analyzer with programmed
heating function were used, and the analysis conditions such as power, flux and addition sequence, and sample mass
were optimized. The optimized experimental conditions were as follows: analysis power of 95%, iron particle flux
of 0.30g, copper particle flux of 0.20g, and tungsten particle flux of 1.0g, sample mass of 0.30g. The order of
addition is iron-copper-sample-tungsten. The optimized method was used to measure sulfur content, and the results
of sulfur in the standard sample were within the allowable error, with satisfactory accuracy. The relative standard
deviation (RSD) in samples was 0.40%—0.67%, with satisfactory precision. The range of the method was
0.0004%—1.52%, and the detection limit was 0.0004%.

KEY WORDS: Panxi area; vanadium-titanium magnetite ore; sulfur; high-frequency combustion infrared

absorption method; method optimization
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