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Fig. 1 Analytical results of TiO, at different digestion

temperature and melting time

2.3 AAEmEIG A
1L AR KD B T A 2 4 TR I

Analytical results of TiO, in samples dissoluted with aqua regia, four acids and alkali fusion methods

KRR TiO, MEE (% ) SRR T TIO M B S A E M AR 122 (% )
% NEE Tk PR 2345 FK 4R Rk

GBW07839 2.95+0.12 2.63 2.77 2.97 -10.85 -6.10 0.68

GBWO07841 19.83 £0.36 17.21 18.25 19.97 -13.21 -7.97 0.71
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Table 2 Effect of the quality of sodium peroxide on the determination of TiO,

i A T GBWO07839 GBW07841
() TiO, NEME (%)  TiO MEE (% ) HAXHR2E (% ) TiO AEH (% ) TiOMEE (% ) AHXT R (% )
1.0 2.95+0.12 2.65 -10.17 19.83 +0.36 17.16 -13.46
1.5 2.95+0.12 2.76 -6.44 19.83 +0.36 18.29 -7.77
2.0 2.9520.12 2.92 -1.02 19.83 +0.36 19.77 -0.30
2.5 2.95+0.12 2.94 -0.34 19.83 +0.36 19.80 -0.15
3.0 2.95+0.12 2.94 -0.34 19.83 +0.36 19.79 -0.20

— 462 —



53 AT, &5« o AR — R IR 45 B T ORI TR DN B v Y R 1 R 39 &
63 IhRPECR I X SISO EME SR
Table 3 Analytical results of TiO, in the actual samples by X —ray fluorescence spectrometry
FEfh e S10, (% ) AL, 05 (% ) CaO(% ) TFe,0;(%) MgO(%) K,0(% ) TiO, (% ) Na, 0( % ) Mn( % )
Ti-1 54.23 15.37 3.33 13.89 4.57 3.71 3.30 1.47 0.071
Ti-2 52.25 15.46 3.17 12.00 3.48 2.92 6.59 2.49 0.075
Ti -3 30.51 9.54 6.54 30. 83 5.36 0.41 16.95 1.58 0.452
Ti -4 2.09 1.19 0.35 47.53 0.48 0.035 48.48 0.14 1.12
Rt G 5 P(%) S(mg/kg)  V(mg/kg) Ni(mg/kg) Cu(mg'kg) Zn(mg/kg) Sr(mg/kg) Y(mg/kg) Zr(mg/kg)
Ti-1 0.248 46 212 180 57.3 127 246 33.9 382
Ti-2 0.254 63 282 109 35.3 99 287 34.0 681
Ti-3 0.096 2843 601 51 50.9 198 402 25.9 212
Ti-4 0.024 168 485 25 23.3 296 38 36.9 400

4 GRRRENCR AT RS DT LN G R Lext
Table 4  Comparison of analytical results of TiO, in the actual

sample by this study and chemical method

o Bl o (AR D745 12 1 AL TIO, RSD
Mz Tio, F-HIE (% ) WREA (% ) (%)
Ti-1 3.11 3.10 2.6
Ti-2 6.39 6.43 3.5
Ti-3 16.52 16.67 2.6
Ti-4 48.30 48.43 1.7
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HIGHLIGHTS

(1) The effect of aqua regia, four acid, alkali fusion methods on the result of determination of TiO, was compared.
The method involving sodium peroxide alkali fusion, hot water extraction and hydrochloric acidification was
chosen.

(2) The salt content in the solution was reduced by optimizing the quality of sodium peroxide, and the matrix
influence of the sodium matrix was eliminated by diluting the standard solution with blank test solution in the
whole procedure.

(3) The method had complete dissolution, fast analysis and a wide linear range of ICP — OES determination.

Sample Sodium peroxide fusion Hot water extraction ICP-OES analysis
-hydrochloric acid acidification

ABSTRACT

BACKGROUND: The main types of ilmenite resources are ilmenite ore, ilmenite placer, and rutile ore. Ilmenite
is a mineral that is difficult to be digested, and generally insoluble in nitric acid, hydrochloric acid or an aqua
system. For high — grade ilmenite, even if the sample is dissolved by hydrochloric acid — nitric acid — hydrofluoric
acid — perchloric acid mixture, titanium element is also easy to hydrolyze to form insoluble partial titanic acid
precipitation, which often causes great difficulties in analysis. However, the traditional methods such as volumetric
and spectrophotometry have the problems of long operation process, many steps and low efficiency.
OBJECTIVES: To improve the accuracy of the analysis of titanium in ilmenite and test efficiency by choosing the
appropriate pretreatment combined with large — scale instrument analysis methods.

METHODS: Using 2. 0g sodium peroxide as flux, the samples were melted in a corundum crucible at 700°C for
15min. The resulted melts were soaked in hot water of 40 —50°C , and then acidified with hydrochloric acid. The
high content of titanium in the sample was determined by inductively coupled plasma — optical emission spectrometry
(ICP - OES). The effect of the sodium matrix was eliminated by diluting the standard solution with a blank test
solution. The sample was decomposed completely by optimizing the melting temperature and time. The salt content in
the solution was reduced by optimizing the quality of sodium peroxide to ensure the stability of the determination. The
spectral interference was eliminated by optimizing the spectral lines and using the background deduction method.
RESULTS: The detection limit of this method was 0. 0035% , the analytical ranges were from 0. 0066% to
62.50% (both were calculated by TiO, content). The relative standard deviations (RSD, n =12) were 1. 1% -
2.1% and the relative errors were —1.69% - 1.11% , which was verified by the national standard materials
(GBWO07839, GBWO07841) of ilmenite. For actual sample analysis, the relative standard deviations of the method
(RSD, n=12) were less than 4% . The analytical results were consistent, compared with the national standard
method (ferric ammonium sulfate volumetric method) .

CONCLUSIONS: This method is used to effectively solve the problems of incomplete digestion of ilmenite and
easy hydrolysis of high content ilmenite, and achieve rapidly quantitative analysis of titanium content in different

ilmenite samples by ICP — OES.

KEY WORDS: ilmenite; titanium; sodium peroxide fusion; corundum crucible; inductively coupled plasma —

optical emission spectrometry
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