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Equilibrium fractionation of Fe isotopes during Fe( [l ) hydrolysis

LI Jin, ZHU Xiang-kun and TANG Suo-han
(Laboratory of Isotope Geology, Ministry of L.and and Resources, State Key Laboratory for Continental Tectonics and Dynamics,

Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Fe ([l ) hydrolysis is an important process during geochemical circulation of iron, and controls the mi-
gration and redistribution of iron in water to some extent. The existing form of Fe (Il ) in supernatant and the
difference of Fe isotopic composition between the supernatant and the precipitate caused by Fe (Il ) hydrolysis at
20C and 46 C were studied in this paper. The experimental time lasted 95 days and 130 days at 20C . At the
end of this experiment, the existing form of Fe (Il ) was colloid, Fe isotopic composition in different experimen-
tal periods were the same, and the difference of Fe isotopic composition between the supernatant and the precipi-
tate (A 56Fepe(M)Sup7Fe(lH)pre) was 1.15%0. The experimental time lasted 95 days at 46°C . At the end of this ex-
periment, the existing form of Fe([ll ) was aqueous, and the difference of Fe isotopic composition between the
supernatant and the precipitate (A 56F€Fe(m)sup—Fe( Mpre) Was 1.37%o. The instantaneous equilibrium fractiona-
tion factor (a) of Fe(Ill ) hydrolysis could be calculated by Rayleigh fractionation formula, and the a of 20C and
46C were 0.999 121 and 0.999 260 respectively.

Key words: Fe ([l ); hydrolysis; Fe isotope; Rayleigh fractionation; instantaneous equilibrium fractionation

factor (a)

2012-08-07 2012-09-13
201011027 40973037 40921001
1980 - E-mail 1ijin80119(@ hotmail. com

1961 - E-mail xiangkun(@cags. net. cn



892 31
MC- Balei 2006 pH 2.2~
ICPMS 3.5 Fe lll
FeCl; Fe, SO, 5 NaOH
Fe I Fe-
Cly; Fe, SOy ;
Polyakov
1997 Polyakov and Mineev 2000 Anbar et al.
2005 Polyakov et al. 2007 Hill and Schauble Fe Il ,, Fe Il . Fe
2008 Domagal-Goldman and Kubicki 2008 5 FFe 0.22%0 ~2.11% Balci
2006
Bullen Fe Il ., Fe Il .. 5 0Fe
etal. 2001 Johnson er al. 2002 Welch ez al. 0.58%0 ~ 0.98%0 Balci 2006 Fe
2003 Croal et al. 2004 Balistieri et al. 2008
Brantley et a/. 2001 2004 Skulan Fe
etal. 2002 Wiesli et al. 2004 Johnson et al. Fe
2005 Bulter et al. 2005 Balci er al. 2006
Wiederhold et al. 2006 Icopini et al .
2004 Teutsch et al. 2005 Johnson et al. 2005 1
Beard er al. 1999 2003 von Blancken-
burg et al. 2001 Zhu et al. 2002 Walczyk and 1.1
von Blanckenburg 2002  Croal et al. 2004 Icopini et FeCl;
al. 2004 Johnson et al. 2005 Crosby eral. 2005 H,O  Millipore
Balic ez al. 2006 18.2 MQ cm
Fe Fe  HO  HNO;
100
Fe Il 1.2
Fe Fe Nu Instrument Nu
Plasma HR ~ MC-ICP-MS
Fe Il Fe Nu Instruments DSN-100
35.4 plL min
Skulan 2002 98T 0.22 pL min 3.84
Fe [l . 1~100 L min Ar RF 1300 W
Fe 5000 pg L 0.1 mol L HNO;
Skulan 2002 I mol LHNO; 0.1 mol L HNO;
PFe Fe 3min 2 min
Ope I - =1.00132 1.3
Fe
0 FeCl; Fe
A Fep, [ a- =0.15%0 Skulan 2002
Fe Il
56 Fe * Fe
a e =0.9999+0.0002 95 130



6 Fe 1l Fe 893
FeCl Milli-Q Fe S0Fe MR
’ Fe= & o —1 x1000
1 mg mL 10 1.5mL Fe >"Fe
1 mL 6 ~ FeCl, 1% HNO;
20C 4 ~46C
20C
46°C 2
Fe I FeCl;
Fe ]]1 col 20C 95
Felll ., Fe Fe Il e
Fe Fe
6 1 A Fepe 11 wp-Fe ll pre 1-13%0 1.03%0 ~ 1.22%o
95 5 4 130 A56P‘€Fe l sup—Fe Il pre
1.22%0 Fe
20C 46T pH pH
3.0 2.2 Milli-Q 3.0 1
46C Fe Il o,
2006a 2006b Fe Fe I e Fe
130 ACFepe 1 ap-Fe il pre = 1.37%0  1.32%0 ~ 1.41%o
pH 2.1 2
MC-ICPMS 0Fe Fe 3
56F€
Fe 3.1 Fe I
1.4 1
Nu Plasma HR ~ MC-ICPMS Fe OH 3 . =Fe [l ,,+3 OH" 1
2008 Fe Kywoy = Fell ,, OH 2
- Sample- Fe OH ; K, 4X
standard Bracketing Fe 1038 1994 pH
2 Fe I .,
1 20C 46C Fe I Fe
Table 1 The degree of Fe I hydrolysis and Fe isotope fractionation during hydrolysis at 20C and 46°C
d % 3 Fey, 3 Feye ASFere 1 wpre Il pre
20 1# 95 17.3 0.18 -0.98 1.16
20 2# 95 13.9 0.11 -1.12 1.22
203% 95 14.4 0.08 -0.95 1.03
20C 20 4% 95 13.6 0.09 -1.01 1.10
20 5% 95 15.2 0.19 -0.96 1.15
20 6 ¢ 130 15.5 0.22 =1.00 1.22
1.15
46 1 & 95 73.2 0.92 =0.40 1.32
46 2 & 95 73.3 0.98 —0.403 1.38
46C 46 3 & 95 72.2 1.05 -0.306 1.41
46 4 £ 95 73.1 0.92 -0.45 1.36
1.37
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Table 2 The results of calculation a at 20C 95
P 3 Fey  8Fepy Inf a 130
201 0.83 0.17 0.18  —0.98 —0.18995 0.999 052
202% 0.86 0.14  0.11 ~1.12 —0.14966 0.999 265 Fe
203% 0.86 0.14  0.07  —0.94 —0.15548 0.999 485
204% 0.86 0.14  0.07  —1.01 —0.14618 0.999 384
205% 0.85 0.15 0.19  —0.96 —0.16487 0.998 848 - Fe
206% 0.84 0.16 0.22  —1.00 —0.16842 0.998 694
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Table 3 The results of calculation o at 46C

I SSGFesup SSGFeIm, Inf a
4614 0.27 0.73 0.88 -0.32 —1.31677 0.999 301
462% 0.27 0.73 1.04 —-0.40 —1.32051 0.999 258
46 3% 0.28 0.72 1.05 —0.36 —1.28013 0.999 180
4644 0.27 0.73 0.84 —-0.45 —1.31304 0.999 299
0.999 260
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