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Simultaneous determination of major , minor and trace elements in
red mud by high-pressure closed digestion and ICP-OES
CHEN Shuo', LI Bing®, TAN Hai-jun', HU Zhen-guang’* , ZHUANG Xiu-mei'
(1.College of Chemistry and Bioengineeing, Guilin University of Technology, Guilin 541000, China;
2.Guangxi Nonferrous Rare Earth Development Co., Ltd., Aluminum Corporation of China, Nanning 530000, China)

Abstract: Red mud samples are digested by high-pressure closed method,and the major, minor and trace elements
in the red mud are determined by inductively coupled plasma emission spectrometer (ICP-OES).Through experiments,
the suitable working conditions are determined,and the interference factors and elimination methods of the matrix effect
are analyzed.The analysis spectral lines of each element are screened and determined, and the acidity effects and the
interference between elements are explored. It is shown that the recovery rate of this method is between 92. 1% and
110. 2% ,and the detection limit is between 0. 000 559 mg-L™" and 0. 083 916 mg-L™",which can well meet the actual
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analysis and detection requirements.
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F 100°CHET A IRIE (7 PEREAR) ), B T AL B
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F2 HERZTFHIKR mg/L
JTE  EHVRE  MEWRE || TR ECHRE e
Al 20 19.612 Cr 5 5.385
Fe 20 20. 66 Ph 10 9. 889
Mn 20 19. 198 Ba 10 10. 424
\4 20 20. 690 Ti 5 4. 820
Mg 10 10. 841 Sc 5 4.961
Na 5 5.087 Ni 10 9.929
Ca 10 9.728 P 10 10. 103
Cu 10 9.812 Y 5 5.014
Ir 10 10. 856 La 5 5.028
Co 10 10. 146 Ce 5 4.973
Er 5 5082 || Tm 5 5.026
Pr 5 5.009 || Dy 5 5.241
Nd 5 4.939 Ho 5 5.162
Sm 5 5.003 Gd 5 5.429
Eu 5 4.940 Yb 5 5.319
Th 5 5.054 Lu 5 5. 109
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T RN TR ST L3 3,

R3 KNS HE FREMZN R & BEC &

JLHE ST/ nm R? BEC/(pg-mL™")
AL 396. 152 0. 999971 0.1793
Na 589. 529 0. 99945 0.2022
Fe 238. 863 0. 999991 0.1116
Ca 317.933 0. 99981 0. 5558
Mg 279. 533 0. 99983 0. 02135
Mn 293.931 0. 99985 0. 002
v 290. 881 0. 999823 0. 1548
Cu 324.754 0. 999765 0.1168
Zr 256. 887 0. 99998 0. 03237
Co 228.615 0. 999996 0. 03064
Ni 221. 650 0. 99981 0. 0023
P 214.915 0.99917 1.216
Cr 205. 571 0. 99993 0. 05493
Pb 220. 353 0. 999838 0.2186
Ba 233.527 0. 999988 0. 02579
Ti 368. 520 0. 99968 0. 01391
La 379. 576 0. 99992 0. 02867
Ce 413.765 0. 99994 0.2747
Pr 417.939 0. 99989 0. 6886
Nd 401.225 0. 99995 0. 0922
Sm 356. 827 0. 999994 0. 1888
Eu 420. 505 0. 999687 0. 00218
Gd 310. 050 0. 99997 0. 147
Th 350.917 0. 999999 0. 1874
Dy 340. 780 0. 9994 0. 00239
Ho 339. 898 0. 99984 0.2034
Er 349.910 0. 999841 0. 0329
Tm 379. 576 0. 999989 0. 075
Yb 222. 446 0. 9998 0. 0895
Lu 261. 542 0. 999999 0. 00610
Y 371.029 0. 99953 0. 04003
Sc 424. 682 0. 99988 0. 01501
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AL PERE PR R A, ME R S T A T R
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x4 FREBILERESH %
JLH i JLH i JLE i
Al 10.2 Ti 3.65 Nd 0.0168
Fe 22.6 p 0.055 Sm 0. 004
Na 5.177 Cr 0.619 Eu 0. 003
Ca 10.79 Pb 0.014 Gd 0. 0029
Mg 0.228 Ba 0. 0069 Th 0.0019
Mn 0. 1093 La 0.0289 Dy 0. 0088
v 0. 057 Ce 0. 0564 Ho 0. 0028
Cu 0.0112 Y 0. 0335 Er 0. 003
Zr 0.2714 Sc 0.0100 Tm 0. 0007
Co 0. 008 Pr 0. 0098 Yb 0. 0185
Ni 0. 125 Lu 0. 0016 REO 0.2027
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R (mg-L7")  (mg-L")  (mg-L7")  FCR/%
AL 3.265 2 5.223 97.9
Na 1.657 2 3.539 9.1
Fe 7.234 2 9.329 104. 8
Ca 3.452 2 5.416 98.2
Ti 1.168 2 3.293 106. 3
Mn 0. 875 0.5 1.357 96. 4
v 0. 458 0.5 0.937 95.8
Cr 4.953 0.5 5.504 110.2
Zr 2.171 0.5 2. 688 103. 3
P 0. 437 0.5 0. 907 94.0
Mg 1.827 0.5 2. 364 107. 4
La 0.231 0.5 0.730 99.7
Ce 0.451 0.5 0.941 98.0
Y 0.268 0.5 0.772 100. 8
Pb 0.224 0.2 0.415 95.6
Ni 0. 200 0.2 0.394 97.0
Co 0.129 0.2 0.326 98.4
Cu 0.179 0.2 0.375 98. 1
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b 00483 02 0.233 - BRAE 0. 000 559~0. 083 916, AT AR Hu itk 12 5L B33 Hr
St er o e H Bk | I 327 v AT BRARG 28 e B 5
Dy 0. 140 0.9 0. 348 1039 RAGPE =S, v T4 250 40 S AR S Ak 32
Ho 0.046 0.2 0.249 1015 i KE SN EZMITR W RIBRE , ke sE A F)
Er 0.048 0.2 0.247 99. 5 ﬁﬁ&%/bﬁ%*ﬁ%{ﬁﬁjﬁ%% o
Tm 0.012 0.2 0.215 101.7 .
Yb 0. 2955 0.2 0. 501 102.9 %}%j{ﬁj}(
Lu 0.026 0.2 0.221 97.5 (1] %o FFEEEAE R TTE AR [J]. 18 T8 5,
Pr 0. 157 0.2 0.348 95.7 2019, (23) :55-56.
Se 0. 161 0.2 0. 360 99.7 [2] SULE, R, IME S S5 JRIBLEA FIUH PR SRR )]. 4

2.8 FHiEMKHR
TERUE IO SZEE 0T WA 28 R EAT 11
UGESEME T AR BR (n=11,k=3) LA E 25
R 3 bR AE R 2= T kR PR 25 SR L3R 6.,
®6 FRDETEHK LR

JLER bRz il 5?/ JLER A 2E faih H:Q/
(mg-L7") (mg-L7")
Al 0.004612  0.013846 | La  0.002815  0.008445
Fe 0.007338 0.022013 || Ce  0.011094  0.033284
Na  0.006846  0.020537 Y 0. 003488 0.010463
Ca 0.015745 0.047234 || Sc  0.000373  0.001119
Mg 0.004658 0.013973 | Pr  0.027972  0.083916
Mn 0.018546  0.055639 Lu 0. 000261 0. 000783
V. 0.007158 0.021475 | Nd  0.005508 0.016525
Cu  0.001551 0.004653 || Sm  0.006339  0.019018
Zr  0.005088 0. 015265 Eu 0. 002088 0. 006264
Co 0.005475 0.016425 || Gd  0.005358  0.016072
Ni  0.004667 0.014001 | Tb  0.006317  0.018952
Ti  0.001331  0.003994 || Dy  0.004470  0.0134105
P 0.005424  0.016272 Ho 0.009178 0. 027535
Cr 0.001553  0.004659 | Er  0.000991  0.002973
Pb 0.007156 0.021467 || Tm  0.001002  0.003007
Ba  0.000780  0.002348 Yb 0.000186 0. 000559
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