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Fig. 1 Solution after sample dissolution: (a) Drip perchloric
acid after placing sample on the electric heating plate;
(b) Drip perchloric acid after heating for Smin;
(c) Drip perchloric acid as soon as the sulfuric acid
smoke leaves the liquid surface; (d) No perchloric acid
addition.
1 WAEBURACEE
Table 1 The mass ratio of samples.
KRS BT e L (B4
ke 1 1:0
ke 2 4:1
ke 3 1:1
Ak 4 1:4

Table 2 Analytical results of total iron content in iron ore in the presence of bituminous coal with different mass ratios.

- TFe & &i151A TFe ¥t 6 YOI E(E TFe & & F-¥MH RSD AT R 22
(%) (%) (%) (%) (%)
R 1 52.20 5215 5218 5210 5211 5220  52.15 52.15 0.08 0.10
=) 41.83 4182 4180 4175 4178 4177 4175 41.79 0.07 0.10
RAE 3 26.28 2620 2622 26.18 2624 2628  26.17 26.22 0.16 0.23
IR 4 10.72 1067 1073 1075 1062 1069  10.68 10.69 0.43 0.28
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Table 3  Analytical results of total iron content in iron ore in the presence of solid reductant with different mass ratios.

. TFe &mit Bl . — TFe & | RSD | AHXfRZE
HE AR TFe Fim 6 WINEE (%) )
(%) SFEE (%) (%) (%)
B e (1 1) 26.34 2630 2639 2633 2619 2622 2629 26.29 0.27 0.19
B -5 (12 1) 26.42 2635 2637 2642 2648 2629 2646 26.40 0.27 0.08
B A -JCHEE (12 1) 2631 2642 2616 2633 2646 2628  26.18 26.26 0.33 0.19
B a-A%0 1) 26.19 26.18 2629 2610 2619 2625  26.17 26.20 0.25 0.04
T4 AR ENE S REUR Y
Table 4 Comparison of analytical results of total iron content determined by different methods.
AJ7EIE TFe F it FEGERE B IE TFe &
FE S ERT oA
; THfE | RSD ; FHfE | RSD
6 WZETE (%) 6 WINEE (%)
(%) (%) (%) (%)
S1 3122 3128 31.19 3129 31.17 3124 | 3123 | 0.5 |31.29 3117 31.10 3131 3114 3118 | 3120 0.26
S2 40.65 40.60 40.67 40.58 40.62 40.64 | 40.63 | 0.08 |40.69 40.60 40.74 40.71 40.60 40.68 | 40.67 0.14
S3 2553 2549 2540 2544 2547 2552 | 2548 | 0.19 | 2559 2545 2542 2548 2558 2557 | 25.52 0.29
S4 2026 2031 2034 2028 2037 2030 | 2031 | 020 |2020 2031 20.14 2020 2035 2027 | 2025 0.39
S5 1113 1118 11.16 1123 1120 1111 | 11.17 | 040 | 11.10 1122 11.19 1129 1120 11.09 | 11.18 0.68
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Determination of Total Iron in Carbon-Containing Iron Ore by Perchloric
Acid-Assisted Digestion and Potassium Dichromate Titration

REN Shiyuan', WANG Yunfeng®, GAO Chunying', WANG Nan', WANG Lin',

DONG Zaizheng’
(1. Analysis and Testing Center, Northeastern University, Shenyang 110819, China;
2. Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of
Sciences, Shenyang 110016, China;
3. Department of Mineral Engineering, School of Resources & Civil Engineering, Northeastern University,
Shenyang 110819, China)

HIGHLIGHTS

(1) Carbon containing samples generally require roasting to remove carbon before titration analysis. Perchloric acid
was used to remove carbon from the sample during dissolution, which was simple to operate and highly efficient.

(2) The solution after carbon removal with perchloric acid was transparent and clear, and the use of perchloric acid
had no effect on the test results.

(3) Perchloric acid needs to be added as soon as the sulfuric acid smoke leaves the surface of the liquid, to achieve

the optimal condition for carbon removal.

ABSTRACT: Rapid and accurate determination of total iron content in iron ore is crucial for mineral processing
research and improving iron-making efficiency. Iron ore needs to undergo beneficiation treatment before iron-
making. Solid reducing agents, such as coal and brown coal, are commonly used in magnetic separation technology.
However, the high carbon component in iron ore samples is difficult to completely remove during the dissolution
process, resulting in cloudy or even black solutions. When SnCl,, TiCl; reduction and potassium dichromate titration
are used to determine total iron in iron ore containing solid reducing agents, direct determination of total iron
becomes impossible. Although the traditional method of roasting to remove carbon before analysis can be used to
determine the total iron content in iron ore, this method has large errors, a long analysis cycle (2—4h), and high
energy consumption. A method is proposed here for removing carbon from the sample by adding perchloric acid
during the dissolution process of sulfur phosphorus mixed acid, which has achieved good results. Through
conditional experiments, the optimal condition for carbon removal was determined to be the drop-wise addition of
perchloric acid when sulfuric acid smoke just left the liquid surface. This method was used to determine samples
prepared from iron ore standard samples and bituminous coal standard samples in different proportions, with relative
standard deviation (RSD) of 0.07%—0.43%, and relative error of 0.10%—0.28%. For samples prepared with solid
reducing agents of lignite, coke, anthracite, and graphite in a 1 : 1 ratio with iron ore standard samples, this method
had good decarbonization effects, with RSD of 0.25%—0.33%, and relative error of 0.04%—0.19%. Using this
method and the traditional method to determine actual samples with different carbon contents, the RSD ranged from
0.08%—0.40% and 0.14%—0.68%, respectively, and the analysis times for a single sample were 30min and 2—4h,
respectively. Compared with the traditional roasting method, this method eliminates the step of removing carbon
from roasted samples. It reduces the error of analysis results, improves work efficiency and reduces energy
consumption with its simple operation process.

KEY WORDS: potassium dichromate titration; iron ore; removing carbon; perchloric acid; solid reducing agents
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