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Table 1  Standard solutions

w/ %

FREVE - -
Si0, AL O;  Fe,05(Fe) TiO,
STD1(GBW 07177)  7.80 71.06 1.82 3.08
STD2(GBW 07178)  15.24 54.94 9.04 2.46
STD3( GBW 07180)  36.03 42.97 0.41 2.06
STD4( GBW 07405)  52.57 21.58 12.62 1.05
STDS ( N\ TARHER ) - - 15.00 -
STD6 ( N\ THRUEFE ) - - 25.00 -
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Table 2 Comparison of analytical results with two dissolution methods w/ %
R ‘ $i0, Al,0, Fe, 0, Ti0,
N MR —— — - -
i PRfE(H VIE RE/%  bRdE(H VIE RE/%  bifE(H VPXE RE/%  bRfEE PBE RE/%
Tl 3.2 3.21 0.31 90.51 -0.13 1.31 1.32 0.76 3.8 3.77 -0.79
GBW 07181 90.63
Jrik2 3.2 3.16 -1.25 80.36 -11.33 1.31 1.24 -5.34 3.8 3.65 -3.95
Tkl 19.44 19.26 -0.93 75.32 0.25 1.24 1.32 6.45 3.22 3.33 3.42
GBW 07182 X 75.13
Jrik2 19.44 18.59 -4.37 66.3 -11.75 1.24 1.18 -4.84 3.22 3.05 -5.28
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0.5000 48+ FrifEdy i GBW 07182 £ 4% 5 1y, #%
L3S ik 1 BouinA S A Lse, BT Sk
KPR i BRSO RS Ve, 20 A 0..5.,0. 8
1.0.1.2. 1.5 ¢ JE A5 ,700°C #45 R 10 min, H
3 MMES R AT I, A 0.5.0. 8 g 1 AL FH R
SO AN I VA A OO0 L L o o 0 W S O A0, 9 ¥
AR P EEAFAE A 1.0.1.2.1.5 g i %k
PRIR IR AL A I E (S P EE ) 5, L
N BYIICHIE BORATAE . O 1 ORIERE bl 3 58
IR RER R D A SCERFEMA 1.0~ 1.2 ¢
1o A B R i, R e 8 I M A R
AT Y A R 1S g

463 AR R R

Table 3 The selection of sodium peroxide amount

o SR BRI A i w/ %
m/g Si0, Al, Oy Fe, 0, TiO,
0.5 18.76 74.00 1.22 3.20
0.8 18.94 74.50 1.24 3.25
1.0 19.39 75.38 1.26 3.20
1.2 19.55 74.99 1.24 3.24
1.5 19.35 75.06 1.25 3.23
GBW 07182 FprufifE 19.44 75.13 1.24 3.22

AP UL, ME (S PR HEEREA Y & (K 4) o H L
TEMA — € it A A5 7E 650 ~ 700°C i 10
min 5 EE A o

4 SRRRRLE

Table 4 Melting temperature of samples

GLERITY w/ %
0/C Si0, Al, 04 Fe, 0, TiO,
600 18.57 71.49 1.18 3.00
650 19.35 74.65 1.23 3.12
700 19.40 75.08 1.25 3.23
730 19.55 75.10 1.18 3.24
GBW 07182 FrifE(E 19. 44 75.13 1.24 3.22
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Table 5 Spectral lines and detection limits of the method
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JLE SIHTiIELR A/nm HHARIE J5 K R/ %
<o 212.412 3 A3 0.063
o1

? 251.611 H3 K3 0.011
ALO 308.215 43 A3 0.033
2 396.152 H3 A3 0.024
Fe 0 239.563 L3 k2 0.024
e

2 248.814 4 A3 0.051
o 334.941 2 A1 0.0025
1

: 337.280 H3 A3 0.013
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H Na & ik 9.3 mg/mL, it & ) ICP — AES fp %7 SbREEM BT

PR 1 mg/mL )& Ehi ., KEAY Na {#ICP — AES Table 7 Analytical results for actual samples w/ %
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07182) i 37 AR BRI AE 11 Y, T HAXT R ZEAIAH
XIbRIEMG 22 , 45 0 L3 6, I 1 9 AR vEELAH A7, T
HHEE/INT 3% 7 iEAG % (RSD) /NT 4% .
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Table 6 Accuracy and precision tests of the method

FRUEY) S w/% MIXTER2E R
% TOWE bR RE/%  RSD/%
Si0, 16.56 16.62+0.09  -0.36 0.5
ALO; 63.13 63.17+0.25 -0.06 0.2
GBW 07179
Fe,0;  0.69  0.68 £0.03 1.47 3.0
TiO, 3.29 3.28+0.03 0.30 0.5
Si0,  19.48 19.44 0.40 0.21 0.5
ALO; 75.14 75.1320.45 0.01 0.2
GBW 07182
Fe,0;  1.24  1.24+0.04 0.00 2.9
Ti0, 3.23 3.22+0.03 0.31 1.2

2.8 SEhRER BTG Fou I
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FofTr ik (AR 0Ok e k) e 25
BT e R T AT LA th, AR 100 7 45 2R 5 oA
O IR TN A R TG B B 2 5
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Si0, 28.49 28.32  8.45 8.38  23.78 23.95
ALO; 51.27 5111 7145 71.60  26.01 25.90
Fe,0; 1.60 1.6l 3.0 2.99 2512 25.09
TiO, 2.53  2.55 0.80  0.83 .24 1.22
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Determination of Si, Al, Fe and Ti in Bauxite by Inductively Coupled
Plasma-Atomic Emission Spectrometry

WANG Yan', SUN Luo-xin' , ZHANG Fan®, ZHANG Hua', CHEN Zhi-hui'
(1. Henan Institute of Geological Survey, Zhengzhou 450001, China;
2. Center of Testing Rock and Mineral of Henan Province, Zhengzhou 450012, China)

Abstract; Bauxite has strong chemical stability, which often contains a small amount of corundum. Therefore,
samples are classified to refractory samples by the method of inductive coupled plasma-optical emission
spectrometry. The routine 4 acids digestion system works well for non-corundum bearing bauxite, but cannot
completely digest the high Al and corundum bearing bauxite and simultaneously determine Si. Four elements of Si,
Al, Fe and Ti in bauxite were simultaneously quantified by Inductively Coupled Plasma-Atomic Emission
Spectrometry (ICP-AES) after the samples were digested in a Nickel Crucible with NaOH-Na, 0, and acid treated.
The melting effect, dosage of Na,0,, temperature, elementary spectral lines, coexisting ions, matrix interference
and elimination of melting samples are discussed in this paper. The results show that corundum bearing bauxite
samples are completely melted with 3.0 ¢ NaOH and 1.0 g Na, O, at 650 —700°C for 10 minutes. The standard
solution prepared by national bauxite standard material is good to eliminate the matrix interferences for Si, Al, Fe
and Ti measurements. The detection limits are 0. 0025% - 0. 063% , and the precisions (RSD, n =11) are
0.15% -3.05% . The measured values of national standard materials were consistent with the certified values, and
the measured values of actual samples were consistent with the values by the other methods. This method has the
advantages of completely decomposing the sample, having a short digesting time, is simple for analysis procedure,
rapid, accurate, has a wide range for determination content and is especially suitable for high Al or corundum
bearing bauxite samples.

Key words; bauxite; silicon; aluminum; iron; titanium; Inductively Coupled Plasma-Atomic Emission

Spectrometry ; sodium hydroxide ; sodium peroxide
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