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Abstract

After decades of changes, isotope geochemistry has become an important part of geochemistry,
and has played an important role in solving various geoscience problems across the whole field of
geoscience. Iron is the most abundant variable valence metal element on the earth, and also an in-
dispensable metallogenic element. The study of stable iron isotope geochemistry is a relatively
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advanced direction. With iron as a non-traditional stable isotope, a series of iron geochemical me-
thods have been developed from the direction of stable isotope. At present, iron isotope geochemi-
stry has been applied in planetary exploration, mineral tracing, deep oxygen cycle, supergene process
and the evolution of mid ocean ridge basalt. At present, how to combine iron isotope with other iso-
topes and apply it to planetary geology, mineral tracing and other fields remains to be further stu-
died. In this paper, the change of iron isotope determination method, the different process of iron
isotope fractionation and the research and application of iron isotope are discussed in detail.
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Figure 1. Plot of argil isobars at masses 54, 57, and 58 as a function of N, injector gas flow rates and D, (a) or H, (b) colli-
sion gas flow rates (Quoted from Johnson C et al. [2])

[E 1. FREJ54.57#158 BIFA L FELE, 1EJ Ny EST R SARTRIEF D, (a)8k H,, (0)FHES A FRIRAI RS (5] B Johnson
C F[2])
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Table 1. Three-isotopeexchange experiments between aqueous Fe?* and ferrinydrite and Fe-Si gels (Quoted from Johnson C

etal. [2])
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Figure 2. Temporal and spatial zoning of iron isotope in Xingiao deposit (Quoted from Zhu et al. [3])
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Figure 3. Key correlations are observed between major- and trace-element parameters and the & **Fe composition of the
GSC basalts (Quoted from Gleeson et al. [17])
E 3.GSC ZRETHEEMHEBTRSHS 6%Fe MO Z AW B X B (5|8 Gleeson F[17])

411. HEIRBHMERZRES 6 Fe RENBAEN REMNRARFHRN[18]

ko TREE L 70 ZEIT IR AN A AT PR T s RN U ) S R AL . R T BF AR
AR R LR Y% )7, BTARA T o E 7R85 37 M8 ER X A MR R . O%
52t 0%Fe Bik 0.29 [18]E A IBIARSY, EAREFAS . KUK (L2 M 2 5y SRR . Forbaio
I — AUk A B 18] RIBEIG 1 NayO + K0 f[18] KAk 1k L [18] (WL 1<) 4) 3 e s ke 251
KEIER . 16 Fe®*/yFe K T-2T 0.15 HIMNS VR0 /0 I BT Ia] , ok 2040 7 S 1 R R 00 26 20 8[18] 11K
Ba/Th FIFXALIT S7SHESr o)l enaq 22 B, KVESZ 2 7K AL A R FEE AT 0 s Y A0 1 S A K [18] o

RO (R 2 A TE T HAR 0OMg AR 0%°Zn, 32 WA AR PRI Bh VR A T A [18] . 7E MR RRE
KFET 300 TR, Fe/SFe (VR SR AT A2 BLIR B R 24 70 S5 i A A A M T 45 48 3 9 [18] . Tk
FRAM IR ] T B AL 3% [ M BRI 138 45 CO, (FERRMRER ) — C IRV 25 18 TR M M AL Y i )
+ O, (KA AE R R 4E) [18].

DOI: 10.12677/ag.2020.1010089 915 HOBRBL 2RI


https://doi.org/10.12677/ag.2020.1010089

EfL,

0.35
HF ~ Samoan rejuv.
0.30 1 + ™ f
0.25 1
o 0.20 - ‘? é
B
w 0.15 |
0.10 4 S TH_
MORB
0.05 TEZ
MgO > 8 wt.%
0.00 r r
50 55 60 65 70 75 80
Fe/Mn

Figure 4. Relationship between 6°°Fe and Fe-Mn ratio (Quoted from He YS et al. [18])
B 4. 5”Fe SHELLXRE(SIA He YS F[18])

4.12. AR ENSKELLFE BN E g A A FEMELFEAHIEI[19]

5 % (OIB) & AT b 77 Al e Py M g A Rl () 7= 40 [19] o IR IR A V77 1 B THAR[19] TR Hh
12 (P RE A MR - Mg 5) b B ERER I 8 5 X U I 0 2R TSR P R AL AR AR R %
FEIRMI TR A LAy — 3, XS R AT RE S ARV A BV A 4 il s B = P T XA AE TR R [19] . AR
OIB ZH 3l 5 7 Y 468 0 S 12 [ 57 B4 AE (Sr-Nd-Ph-Hf) [19], FHIXELBIF R IR & . (HA2, HIfE
ATHSRAE DL B AAX TR & B A AL

51 SC[19] 9 7 T AP35 S AR LB 5 SRR A 2 1) R v 4k TR 7 2 50 o k1R 7 3 20 i WG o 401 A 3
Jei» SR PER Nd-Sr-Pb [R]4A7 2 B H 58 21 L AR [19] (LA 5). 78 B4 ELR, Camie T A FA & A
FIALRG Sy, — AR & A8 1 S [19)4H B, o — N2 S AR G 4, TERTIE SRR X I 2
SR 22 A R B, RIS AERE[19]. 2RI T — AN BT R [19], 1L — MRS
RO, TERR AT B R N /A, SRR Ik, PoA B B o I AR [19] o o 7E S N0 W A R TR 1o A2
W, BRIFEINLER B TR E . RSB, ARG SR ACRYR T B A SRR, Ak
A8 5 AR AR A SRR S 5 L RO 2 S BT s R A7 3 265 2 0 2k R B, L B O M TR A 3%
B S, J R R SR S B A RN R B PR B B AR B T e AR AR R, AT o Ak DAAS [ 4 B
BIRA, TR T U AR E RO R RGE MY T o IX R R BT A [19] 45 76 K 75 AR 4 JgUit v AN A [+
MRRG S 2 SRR & SR FURREE R 2 [ 0 2 52— B0, bR OIB AL 2 AR
—NEARGS R o B SRR AR M8 5T P OISR IA B A AR AL [19] 0 SPIA H R BRIX R IR A I SR A LT 58
R, B BUR/D BRER H IR RS [19] . MEAT G T BT IR TR A0 B A 155 1) B

FERFILEIE A VR R R, JEFRUHYERINI R, 7R TR XU iR & [19] . AMELA
HOERAL 2B R, ok M MR Sk FURNE A BT O SR AR R TR A i a[19]. N T T BRAT 2L R AR 4L
[19], BERAE SRS R HTIE 2 HH 10 s BE o0 A0 AR JE o A R AR LB G 2R i AN R AR SR MRV o X
B — IR R BN #A A FRR R R R, SO LE JSUR P R 2R B S A LR BE BRI &
A R[19]. FEHLTE AR 2 BT PE RIS R AR R R A= A2 TBRR, R E S IS il FE v, B AN
BRI Z B I T R R AR A [19]. BRI F S HAh R AURE U AR AUIS, PR R B AKX — SRR AIE 2
—AMRERIG L, AR At 77 i 8 2 A LR AR, oAttt 7 (4 5 P I R AT DAAS S R B T [19]

DOI: 10.12677/ag.2020.1010089 916 HOBRBL 2RI


https://doi.org/10.12677/ag.2020.1010089

FA, H

0.5130 [
: A
05129 F ¢¢
g 05128 F
Z o | ——
3 05127 f
L oo | T
Z 05126 F Yy
. o
0.5125 f $ 6: :
0.5124 f ¢
0.5123 R S R T 1
0.00 0.10 0.20 30
18.6 [
184
m 182 f
3 —_——
S f ———— 00—
£ 1o f oo
o [ —C Vv VvV
5 [
17.8 | _j&:_o
17.6 : S—— v o S
174 [ A A 1 A L A A A
0.00 0.10 0.20 30
0.7056
[ C
0.7052 ' _#
. <
0.7048 | <
= - —_—
A i
8 [
% 07044 | o o=
= [ : ”
> L
0.7040
0.7036 f
:—o—o—
0'7032 [ A A A A A A A A A A
0.00 0.10 0.20 0.30
6> Fe-prim

Figure 5. Radiogenic isotope compositions (Sr, Nd, Pb) against Fe isotope ratios corrected for olivine fractionation. The data
shows correlations in all isotope systems (Quoted from Nebel O et al. [19])
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