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Abstract Banded iron formation ( BIF), consisting of alternating layers of iron bands and silicon bands, are the most important
iron resource in the world. This paper briefly presents two methods of magnetite sample preparation, and focuses on the trace elements
and REEs for individual Fe-rich band and Si-rich band. The conventional dissolving method ( HF + HNO, ) obtains the same effect with
the HBr + HF method for the magnetite samples. For the studied samples, crustal contamination can be ruled out on the basis of the
generally low concentrations of Th, Zr, Sc. Both the Fe-rich bands and the Si-rich bands display depleted light REE relative to heavy
REE, combined with positive La, Y anomalies, suggesting characteristics of sea water. Meanwhile, hydrothermal fluids are identified
as major sources because of the positive Eu anomalies. The absence of negative Ce anomalies indicates relatively anoxic condition in the
local water. The Fe-rich bands show total concentration of REE higher than the Si-rich bands, which may be related to the
characteristics of silicon and iron sediment, the iron sediment is more likely to absorb REE. The high-grade ore has mixed source of
hydrothermal and seawater, which has the same origin with the normal ore. Part of high-grade ore are strongly disturbed by the later
hydrothermal fluid, even show the characteristics of hydrothermal fluids.

Key words Sijiaying area; Banded iron formation; Fe-rich bands; Si-rich bands; High-grade ore
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Sijiaying iron deposit

Simplified geological map of the open mining in
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Sijiaying iron deposit and the detailed sample location
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Fig.3  Photomicrographs of magnetite-quartzite from the Sijiayin iron deposit
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F1 EFe BRAREBEA ENMEBBIEITLL( x107°°)
Table 1

Comparison of trace elements data obtained from different dissolution methods for the Fe-rich samples ( x 10 %)

g SJY-Fe-2 SJY-Fe-3 B SJY-Fe-2 SJY-Fe-3
Fik HBr-HF HNO;-HF HBr-HF HNO;-HF DiRiS HBr-HF HNO;-HF HBr-HF HNO;-HF
Li 7.68 7.51 4.38 3.99 Sm 0.27 0.28 0.78 0.82
Sc 0.92 0.89 0.77 0.75 Eu 0.09 0.09 0.23 0.24
\ 8.99 9.31 13. 84 14. 00 Gd 0.36 0.38 0. 84 0.88
Cr 223.2 219.2 219.4 225.9 Th 0.07 0.07 0.13 0.14
Co 2.45 2.32 2.08 2.17 Dy 0. 46 0.48 0.75 0.78
Ni 8.44 8.52 9.42 9.13 Y 3.61 3.72 5.28 5.47
Cu 8.62 9.90 5.40 5.65 Ho 0.12 0.13 0.17 0.18
Zn 12.88 12. 41 13. 06 12.75 Er 0.33 0.38 0.49 0.52
Sr 10. 00 9.93 16.23 15. 47 Tm 0. 05 0. 06 0. 06 0.07
Zr 1.12 1.10 1.37 1.34 Yb 0.37 0.41 0.43 0.43
Nb 0.23 0.22 0.39 0.36 Lu 0. 06 0.07 0.07 0.07
Cs 0.10 0. 08 1. 18 1.22 Hf 0.05 0. 06 0. 05 0. 06
Ba 12. 47 13. 04 8. 19 8.44 Ta 0.02 0.02 0.07 0. 06
La 1. 56 1. 60 4.75 4.89 Th 0.19 0.20 0.37 0.39
Ce 2.52 2.42 8.05 8.17 U 0.08 0.09 0.30 0.33
Pr 0.32 0.34 1.02 1. 06 Th 0.19 0.20 0.37 0.39
Nd 1.28 1.30 4.19 4.27 U 0.08 0.09 0.30 0.33

100°C L #hR |- ,24h J5 B i FHE 2 140°C , R R 48h, 52 J5

5,78 2T A 2mL(1 +1)HNO, , 35 Bfi 7, T 120°C
AR R 24h [FZERE T, EE IRE, HRHE
WA 2 S0mL PE P, A ImL 500 x 10~ In N #5,
JH 1% HNO, iR = 50g, BAIR

3.2 E#laik
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Oy AR A N EEUE ., 7 H R A, X F HBe-HF %, #
Y5 HBr KA RN D RS P Fe' T IR 5N Fe?* X
HNO;-HF 3%, k0™ 5 HNO, % 2E RN @, 4 BEZ T H i
Fe’* &4k ok Fe' o (& HNO,-HF 5% 1k 2 A B 4 v
JE K, BEARER s X F HBr-HF, i F i AR 2 HBr, %5
FER ) AT LAAG 4 4 6, BT LA X & e i A1k T HBr-
3Fe, 0, +24HBr—9FeBr, + 12H,0 + 3Br, D
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4 R ERROEAE BT
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FRE B Y TRWAENEREICEE T Dy 5 Ho Z[H, #
+ICE M & &% A PAAS (Post Archean Average Shale, f&iC
SN) (McLennan, 1989) #E47 b5 EAL , & WA 415 & 0 b ifEfb
JE R LB I A8l 4 FoR & 6k s SRR A R MEAL S
BORR L BC sy i Ze Nl 5 TR, R’ La RWRORN La/La” =
Lagy/ (3Prey-2Ndgy ) ;Ce 75 A Ce/Ce”™ =2 x Cegy/ (Proy +
Lagy ) ;Pr 5% S Pr/Pr® =2Pry/(Cegy + Ndgy ) s Eu FH A
Euw/Eu® = Eugy/ (0. 67Smgy +0.33Thyy ) ; Gd F 5 A Gd/Gd”
= Gdgy/(2Thex-Dyy )3 Y H 8 H Y/Y" = 2Yy/(Dygy +
Hogy ) (Robert et al. ,2004 ;Bau and Dulski, 1996)

A GEE M X T A AR AL AR R = R
( TREE P 53 51 25.69 x 107°) , {HL/2 & B K i ZK9
( T REE =60. 00 x 10 ™) F1 ZK8 ( Y REE = 144. 6 x 10 ~°) B i}
B K ZK6 i ZKT M A B W ZK6 Hl ZKT
HREAFAR LAY 450, Th I AR X B 4R 0 A iR, (H
& ZK8 (i Fh A s 55 , ZK9 L TR LA E AR
A AT B 3 R (Pr/ Y gy, = 1.315Sm/Yh gy,
=1.22), F@EH ARG EA La IERF (La/La” =1.30,
1.28) , & 0 FE fh CE 55 19 La F% (La/La”™ =0.95,1. 04,
1.12,1.03) , Ce B B S5 HH, Y hLH 0.80, &
FRERN Y Eu Sy CPIE 1.55) & T80 A ) Eu 59
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and magnetite rich ore from the Sijiayin iron deposit

—@— SJY-Si-1
®— SJY-Si-2
@ SJY-Si-3
®— SJY-Si-4

+fh’-§i-5

oo
>
1)
oo
(=)

OO onbo o
X
'Y

Pr Nd Sm Eu Gd Tb Dy Y Ho Er Tm Yb Lu

K5 FIZE BIF 2R B Bk VB RESRTIG 10 PAAS FR
HEALTC 7> 2 50 TE]
Fig.5 PAAS-normalized REE pattern of Fe-rich and Si-

rich bands from the Sijiayin iron deposit
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