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Visualization of Solution Chemistries Bidden behind Sophisticated Techniques
for Determination of Total Iron Content in Iron Ores
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Fig.2 (A) Plots of redox potential of Fe (I) solution after addition of SnClz vs. amounts of TiCls added under aerial atmosphere. (B, C) Change in redox
potential with time course of Fe (III) solution after addition of aliqots of a TiCls solution under nitrogen atmosphere at (B) 25°C and (C) 90°C .
Arrows denote injection points of TiCls solutions. Experimental conditions: 70 mL of 0.3 mol/L hydrochloric acid solution containing 4.6 x 10 mol Fe
(1) , 2.2x 10 mol Sn was used to measure redox potential under nitrogen atmosphere. Aliquots of a 0.13 mol/L TiCls solution containing 6 mol/L

HCI were injected.
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Fig.3 Apparatus of redox titration under nitrogen atmosphere.

320 |

60



600
500
400
300
200
100

Redox potential/ mV

-100
-200
-300

15

Redox potential/ mV

0 20 40 60 80
Time/ min

SRILARDEFHFATEICH T BABBACBIN TV BB RILF RICDRRE

Redox potential/ mV
)
S

i
oN
S

0 0.5 1 1.5 2
Time/ h

&
S 0
o O

Fig.4 (A) Plots of redox potential of Fe (Il) solution after addition of SnClz vs. amounts of TiCls added under nitrogen atmosphere. (B, C) Change in redox
potential with time course of Fe (II) solution after addition of aligots of a TiCls solution under nitrogen atmosphere at (B) 25°C and (C) 90°C .
Arrows denote injection points of TiCls solutions. Experimental conditions: 70 mL of 0.3 mol/L hydrochloric acid solution containing 4.6 x 10 mol Fe
(M) , 2.2x10° mol Sn was used to measure redox potential under nitrogen atmosphere. Aliquots of a 0.13 mol/L TiCls solution containing 6 mol/L

HCI were injected.
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Fig.5 (A) Plots of redox potential of sample solution vs. amounts of K=Cr-O~ added under nitrogen atmosphere. (B, C) Change in redox potential with
time course of Fe (Il) solution after addition of aligots of a K=Cr=0~ solution under nitrogen atmosphere at (B) 25°C and (C) 90 C .
Arrows denote injection points of TiCls solutions. Experimental conditions: 70 mL of 0.3 mol/L hydrochloric acid solution containing 4.6 x 10~ mol Fe
(1), 2.2x 102 mol Sn was used to measure redox potential at room temperature. Aliquots of a 3.40x 107 mol/L K=Cr=0~ solution were injected.
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Fig.6 (A) Absorption spectra of V(V) solution after addition of TiCls. (B) Plots of absorbance(O) at 766 nm and redox potential ([]) of
V(V) solution vs. amounts of TiCls added.
Experimental conditions: 70 mL of 0.3 mol/L hydrochloric acid solution containing 9.2x 1075 mol NH4VOs was used to measure
redox potential at room temperature under nitrogen atmosphere. Aliquots of a 0.13 mol/L TiCls solution containing 6 mol/L HCI
were added. Reference solution used was a 0.3 mol/L hydrochloric acid solution.
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Fig.7 Plots of redox potential of Fe(III) solution containing a 2
mol% diverse element vs. amounts of TiCls added at 25 C
under nitrogen atmosphere.

Experimental conditions: 70 mL of 0.3 mol/L hydrochloric
acid solution containing 4.6 x10° mol Fe (), 2.2x 1073 mol
SnClz containing 9.2x 107 mol of each diverse element
except selenium was used to measure redox potential at 25
°C under nitrogen atmosphere. K2SeQas, ZnClz, Cu(NOs)2,
NH4VOs, and MnClz were examined as a salts of diverse
elements. 4.6 x10° mol of K=SeO4 was added as a selenium

salt. Aliquots of a 0.13 mol/L TiCls solution containing 6 mol/L

HCI were added.
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Fig.8 a) Proposed scheme of iron reduction, b) Profile of redox
potential. (Online version in color.)
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