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Geochemical Characteristics and Geological Significance of Iron
Deposit in Nanfen, Liaoning
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Abstract The Nanfen iron deposit is the largest open—pit iron deposit not only in China but also in Asia. Since 1949, it has become
the main mine to provide high grade iron for the Benxi Steel Iron Cooperation. This paper discusses the geological background of the
mineralization the geological characteristics and the major and rare earth elements in the Nanfen iron deposit. The major and rare earth
elements (REE) of banded iron formations are analyzed and it is shown that the average bulk compositions of banded oron formations
(BIF) are rich in Fe and SiO,, but with very low AlLO; and TiO, contents, as consistent with the characteristics in Anshan—Benxi,
Wutaishan and Qianshan. These chemical features show that they are chemical sediments of detrital input, with very low REE
concentrations, with the shale—normalized REE patterns of distinct positive anomalies of Eu and the depletion of light REE relative to
heavy REE. This demonstrates that the BIFs are the products of chemical sedimentions from the paleo—seawater with significant input of
volcanic hydrothermal fluids.
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F1 BHFETRETVHEETERSTEIE (L. wWB/%)
Table 1 Major element contents of ores in
Nanfen iron deposit
FHEITE HQ-1 HQ-2 HQ-3 HQ-4 HQ-5 HQ-6
Na,0O 0.29 0.03 0.08 0.3 0.03 0.06
MgO 1.13 0.77 0.87 1.28 0.55 0.67
ALO, 0.09 095 0.1 006 0.88 088
Si0, 4707 4586  40.87 438 45.89 4458
P,0; 0.16 0.04 0.08 0.19 0.03 0.06
K0 0.05 0.63 0.55 0.06 0.63 0.61
CaO 0.75 0.71 0.77 0.73 0.67 0.59
TiO, 0.006  0.078 0.07 0.009 0.078 0.056
MnO 0.044  0.063 0.055 0.053 0.068 0.063
Fe,0; 43.32 35.2 36.8 44.87 336 35.2
FeO 7.37 16.57 15.55 7.89 15.78  16.57
T(Fe0;,) 5151  53.61 54.08 53.64 51.13 53.61
LOI 0.32 0.13 0.38 0.37 0.28 0.16
Bt 100.28 100.90 95.795 99.242 98.206 99.339
Fe,0/Si0, 092 076 090 102 073 079
Fe,05/FeO  5.88 2.12 2.37 5.69 2.13 2.12
Si0,/ALO; 523.00 48.27 408.70 730.00 52.18 50.66

®2 BHFETHREFTAEELEHESREETEZSW
R (BN wWB/ %)
Table 2 REE composition of BIF bulk samples from

Nanfen iron deposit

REE Jt# XT-1 XT-2 XT-3 NF06-7° NF06-8 NF06-13
La 1.7 2,67 203 3.00 2.11 2.50
Ce 5.52 8 376 5.40 4.20 3.90
Pr 0.69 088 0.62 0.70 0.60 0.50
Nd 23 333 314 270 2.50 2.10
Sm 092 122 1.18  0.60 0.60 0.50
Eu 0.5 13 1.29  0.80 0.70 0.40
Gd 066 09 0.73 0.50 0.60 0.40
Th 025 0.17 0.16  0.10 0.10 0.10
Dy 133 132 1.28  0.70 0.90 0.50
Ho 036 032 031 5.20 6.10 4.80
Er 0.68 069 0.67 020 0.20 0.10
Tm 02 028 027 050 0.60 0.40
Yb 6.53 551 6.13 0.10 0.10 0.10
Lu 1.7 2.67 203 30 2.10 2.50
Y 552 800 376 540 4.20 3.90
ZREE 22.59 28.00 2293 21.10  20.00 16.80
LREE 17.15 254 15.78 18.60 14.90 13.80
HREE 10.01  9.19 9.55 7.30 8.60 6.40
LREEHREE 1.71 276 1.65 2.55 1.73 2.16
(La/Yb)y  0.16 0.16 0.12  2.03 1.42 1.69
(La/Sm)y 029 034 027 0.77 0.54 0.77
(Gd/Lu)y 024 023 020 0.07 0.07 0.07
(CelYby 026 024 0.11 1.84 1.43 1.33
OEu 1.79 185 1.95 6.48 5.17 3.89
oCe 4.62 451 284 292 3.11 2.60

&k LB LEK[11],
Note: The date which marked b y* are from Ref [11].
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