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Table 1  Concentration range of the components in imported manganese ore samples
HOw Hord (%)
= 51 MnO Si0, Fe, 0, P, 05 Al 0, CaO MgO K,0 BaO
B8 35 ~62 2-~6 0~36 0.02 ~0.11 0~11 0.01 ~12.12 0.004~3.000 0~1.5 0~1.5
AR F I 36 ~70 3~24 2 ~43 0.02 ~0.23 2~4 0.01~8.56 0.100~2.300 0~1.5 0~1.5
finsE 39 ~62 2~6 5~30 0.23~1.15 2~10 0.16~2.20 0.020~1.250 0~1.5 0~1.5
K F 45 ~72 2~15 3~22 0.02~0.11 0-~3 0.09~1.68 0.010~2.020 0~1.5 0~6
+HH 37~52 15~22 4-~8 0.02~0.11 1~5 2.10~5.20 0.005~1.650 0~1.5 0~1.5
HELL 58 ~63 1~3 0~6 0.02 ~0.06 0-~1 0~0.14 0 ~0.080 0~1.5 0~3
B BC 45 ~58 12 ~17 6~13 0.19~0.21 8~10 0~0.01 0 ~0.005 0~1.5 0~6
] i 30 ~32 53 ~57 2~3 0.02 ~0.09 1~2 0~0.01 0 ~0.005 0~1.5 0~6
JEE % A 36 ~37 25 ~30 2~4 0.02 ~0.05 1~6 0.08 ~0.32  0.010 ~0.79 0-~3 0~6
B 36 ~37 5~12 17 ~29 0.05~0.32 0~3 0.05~2.92 0.400~1.180 0~1.5 0~1.5
gl 34 ~36 11 ~14 3~4 0.09 ~0.15 2-~3 0.04 ~0.08 0 ~4.590 0~1.5 0~1.5
PG R 27 ~28 20 ~22 24 ~26 0.87 ~0.91 6~7 0~0.01 0 ~0.005 0~1.5 0-~1.5
ZERI/R 65 ~66 2~5 3~5 0.02 ~0.14 4~6 0.01 ~0.35 0.120~0.170 0~1.5 0~1.5
W 41 ~43 24 ~28 0~1 0.02~0.11 5~7 0~0.01 0 ~0.005 0~1.5 0~6
B4 48 ~49 7~9 9~10 0.02 ~0.05 270.4  9.89~11.25 1.580~2.030 0~1.5 0~1.5
it 27 ~72 1~57 0~43 0.02 ~0.91 0~11 0~12 0~4.59 0-~3 0~6
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Table 2 Composition of components in manganese smelting slag

(%)
MnO 8102 Ca0 MgO Alzog Fezoz Ni Cu Zn
KV 9.92 32.66 19.24 5.07 11.1 2.1 0.012 0.01 0.03

2SS HIE 10,76 31.89 17.2 7.53 9.82 2.47 0.02 0.009 0.02
R 33 40.93 3.29 1.29 - 6.02 0.018 0.005 0.02
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Fig.2  FTIR spectra of (a) high silicon manganese ore,

(b) rhodochrosite, ( c¢) manganese ore ( MnO, ),

(d) rich manganese slag, (e) water quenching slag

and (f) air cooling slag
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Identification of Manganese Ore and Manganese Smelting Slag by X-ray
Fluorescence Spectrometry, X-ray Diffraction and Fourier Transform
Infrared Spectroscopy

WU Su-ru, SONG Yi, GU Song-hai, GUO Fen, SUN Xin
(Tianjin Entry-Exit Inspection and Quarantine Bureau, Tianjin 300456, China)

Abstract: It is very important to identify manganese ore and manganese smelting slag for manganese ore import
trade and environmental protection. Due to the similarity of elements in manganese smelting slag and some
manganese ore, such as Mn, Si, Al, Mg, Ca and other impure elements, they cannot be identified only by the
content of the elements. China% main imported manganese ore and the main manganese smelting slag samples were
chosen as the research subject, which was studied by X-ray Fluorescence Spectrometry ( XRF), X-ray Diffraction
(XRD) and Fourier Transform Infrared Spectroscopy ( FTIR). The silicon content of the manganese slag is
relatively high, whereas the calcium content of the water quenching slag and air cooling slag are relatively high.
The phase characteristics of manganese ore include pyrolusite, manganese oxide, bixbyite, rhodochrosite, among
others. The phase characteristics of manganese smelting slag include iron silicate and tephroite because of being
smelted. The characteristics of infrared absorption show that manganese ore has two strong absorption bands in the
range of 600 —400 c¢cm ', and dependently or at the same time has infrared characteristic peaks at 1420 cm ™',
Manganese smelting slag has widely strong infrared characteristic peaks at around 960 cm ~'. The phase spectrogram
database of imported manganese ore and manganese smelting slag in China has now been established. Primary
differences between the manganese ore and smelting slag were determined ultimately, and were proved by FTIR.

Key words: manganese ore; manganese smelting slag; X-ray Fluorescence Spectroscopy; X-ray Diffraction;

Fourier Transform Infrared Spectroscopy

— 664 —





