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Fig.1 The dissolution of various phases of minerals with HCl
and HAc agents ( data from reference [ 1,3 —4] and
this study)
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Table 2 Comparison for Fe isotope ratio measurements of Bayan

Obo ore-hosting dolomite marble with different

dissolution methods
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Fig.2  Comparison for Fe isotope ratio measurements of Bayan
Obo ore-hosting dolomite marble with different

dissolution methods

W =5 E-26 255, 256 Felt Jy
-0.01%0; H = A0 W 25, 8Fe N
= 0. 12%o; His £ TR 55 Ak 325 F0 %5 5 IR 7 i 15 15 1Y



%51 o

http: // www. ykes. ac. cn

sl
Y 2013 4

S5 Feft 50 = 0. 19%0F1 —0. 18%o, £ Fe B
fBZAY R 77 1% F 64.2% o WA 1 24 M -63
VG, A IS Fe N - 0. 24%0; A = A4 )
SV I, 8 FefH A — 0. 31%o; i Bt R 15 i 15 AR A5 1
S5 Feftily —0. 20%0, Kt i Fe VRN 64. 8%
A A=A M-64 2%, ZAM Fe N
0. 01%0; = A1 B Y 20 5,8 Feftih — 0. 23%o,
ARSI RG] . OF A = AR A
H A1 5 W) Fe [l RAUA BRI, KBEH =
BRI IRR T A S, i E A AL S ),
IFHENTHXY &SRR ERMV R, X 4555 T
MEEEER (A a8 KRB W SRR T
@L%}@L%) (] o A5 B RE R R R 1Y Fe [A] 4
RIAZ R HF, BT H = A &2 Fe i
PR CREFEAE) . ORI MIL SN Fe ¥
i S LU R TR VA AR 1 AR A 1 T i R AT, R A AR S
B2 X ity FR R R ER A0 00 P T i A W VS A 5 AR
I, BRAGHY Fe [R07 22 L BUR = A 500 S 3h iR
VAR ARG 45 2R — B, R B IS TR AT B R AR 07 )
TR A3 T i R AT R AE I Y Fe [R5 28 4318 o
R R TR RN B TR VA i 15 ARAR 1) Fe [R5 28 4L A2
WRELHEN IS B a8y Wi Fe [Afi R
BB, R A 7 A AT TR IR =
A A E = Fe A 2R F R, I H M
PIRR—3, ML, Wi S BR VA 1 LU i PR 75
T D BT () BT, AR 40 00 D ik 23 TR, 3K
Ty W, T T Fe [m A2 Ml {27 2l ik
JE AR A R AR R, R FH R VS A 1 Ak B 1
AN BRI A A o, BT Iy e

3 g5k
BEXS 1 2 SRR RAE i A AR IR 1 , AR SOR L BF
FE T B SR R 1 2 8 HIR SR I A g R v
FRARAG Y Fe [Alf7 2K 4524 , WK IR i 5 EE 4 vl
TR = SRR it B PR ER B ) Fe [m] i 3R 20
o TR ER RN A B TR X BR TR £h B I Y Fe 15 fift
R, T AEBR IR ER 61 CBR A ALY e BR AR AR
W) 1 Fe 75 il ZA 0 BAR CRLH < 1% ), I B
@ﬁi“ﬁf%‘iﬁﬁ’ifi;ﬂﬁﬁ@ﬁmﬁﬁ*fﬁi Fe [F]fi
RAYIE . BE b, X PR DT R AT T AR
#nnﬁﬁ@&%ﬁﬁ% Fe [ =15 B4, H2xF
FEPRBURE A, D1 ANk A W B 1 ) 3 AR e, B
%‘ﬁ?ﬁ@ﬁi“ﬁf%qj Fe S HEARAVRE Al X PIFP 5 12249
YA . 5340, X F iR R b HoAth oo FE B

Il 2R AR B S, X
[ERUERER L

PR, TR RECR S Z MR RA
K, AL IR RPN L JELE (I ] A iy UKLy
S5 o MR TR IR Ve B 1 R SRR ER ™ W I, 3
T it R ORE R/, AN ELRORL [R] I8 A P e U 3
A DA fh 14 PR 57 5 30 5 A ) PR I T I ]
T T R 2 0 0k A A A 2 AR R R R ) 1 I A
o AFEBRBRERT P R R A, Bz 4 FJ7
b AT R IR () DA AR AT DL A AR A A, (B SR Bk A5 AT
AE 2 A g T 1]

A o 2 5 A R A 5 0 3

4 ZHLHK

[1]  von Blanckenburg F, Mamberti M, Schoenberg R, Kamber
B S, Webb G E. The iron isotope composition of microbial
carbonate[ J |. Chemical Geology, 2008, 249 1 -2.

[2]  Frost C D, von Blanckenburg F, Schoenberg R, Frost B R,
Swapp S M. Preservation of Fe isotope heterogeneities
during diagenesis and metamorphism of banded iron
formation [ J ].  Contributions to Mineralogy and
Peirology, 2007, 153(2): 211 -235.

[3] Hyslop EV, Valley ] W, Johnson C M, Beard B L. The
effects of metamorphism on O and Fe isotope
compositions in the Biwabik iron formation, northern
Minnesota [ J ].  Contributions to Mineralogy and
Petrology, 2008, 155(3) : 313 -328.

[4] Johnson C M, Bell K, Beard B L, Shultis A 1. Iron
isotope record melt

compositions of carbonatites

generation, crystallization, and late-stage volatile-
transport processes [ J ].

2010, 98(1 -4) . 91 - 110.
[5] Halverson G P, Poitrasson F, Hoffman P F, Nédélec A,

Mineralogy and Petrology ,

Montel J M, Kirby J. Fe isotope and trace element

geochemistry of the Neoproterozoic syn-glacial Rapitan

iron formation[ J]. Earth and Planetary Science Letters,
2011, 309 100 —112.

[6] Skulan J L, Beard B L, Johnson C M. Kinetic and
equilibrium Fe isotope fractionation between aqueous
Fe( ) and hematite [ J].
Acta, 2002, 66(17) : 2995 -3015.

[7]  Johnson C M, Roden E E, Welch S A, Beard B L.

Experimental constraints on Fe isotope fractionation

Geochimica et Cosmochimica

during magnetite and Fe carbonate formation coupled to
dissimilatory hydrous ferric oxide reduction [ J ].
Geochimica et Cosmochimica Acta, 2005, 69 (4):.

963 —993.
[8]  Wiederhold J G, Kraemer S M, Teutsch N, Borer Paul M,



14 NG, 26 BRI SR A A K [ (57 20 1 ) e P A D7 105

VAA =S 100 R 2 A ] H32E

Halliday A N, Kretzschmar R. Tron isotope fractionation BT[], R b 5 2E iR, 2006, 12(3):

during proton-promoted, ligand-controlled, and reductive 398 -403.

dissolution of goethite [ J]. Environmental Science & [13] JHZRIE, REEM SR ZE 22 o248, Tk 1

Technology, 2006, 40(12) ; 3787 —3793. T AR AR S5 B T R ST A A TR A0 2 1 S
[9] Brantley S L, Liermann L, Bullen T D. Fractionation of AT ] A, 2006, 25(1) . 5 -8.

Fe isotopes by soil microbes and organic acids [J]. [14] NG, dettdp, JERIE, BEE . AG MP -1 [HE T3¢

Geology, 2001, 29(6) : 535 - 538. AR TC R o B R L) ] BT, 2010, 24
[10] Brantley S L, Liermann L J, Guynn R L, Anbar A, Icopini (5): 866 —869.

G A, Baling J. Fe isotopic fractionation during mineral [15] 2Rt 2541 BOHT I, JERFE fif2£ %%, Nick S B.

dissolution with and without bacteria [ J]. Geochimica et BRIV Z 1) MC - ICP — MS il 52 77 % 5 AR vEY)

Cosmochimica Acta, 2004, 68(15) : 3189 —3204. JRIGERRINL R AR ]. 5 A0 2F 23k, 2008, 27
[11] G, AR R IR JE , o . 1 2 i ol DCOAH DG b ot (4): 263 -272.

BATTI KR [ 6 28 AL B X 1 2= SR B PR B A [16]  FHARIE, D, ARAF 0, 2, B2, KRG brifERE

HiZ90)]. MR, 2012, 86(5) : 819 -828. AR BRI AL R A [T ] a I, 2012, 31(2):
[12]  JHREIE RAFFH. AG MP - 1 BB F3ci i iR TR 43 218 -224.

The Selective Dissolution of Carbonate Minerals for Fe Isotope

Determination A Case Study on the Ore-hosting Dolomite
Marble in the Bayan Obo Ore Deposit

SUN Jian'?, ZHU Xiang-kun'* , CHEN Yue-long”
(1. State Key Laboratory of Continental Dynamics Institute of Geology, Laboratory of Isotope Geology, Ministry of
Land and Resources, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. School of Earth Sciences and Resources, China University of Geosciences (Beijing) , Beijing 100083, China)

Abstract; With the development of Fe isotope technique, the carbonate minerals in normal carbonate whole rocks
have been selectively extracted by lower concentration HCl and HAc solution, respectively, for Fe isotope
determination. However, the applicability of the two methods for those samples with complex mineral compositions
such as Bayan Obo ore samples requires further examination. The experiment carried out in this study can be
separated into two steps. In the first one, lower concentration 0.5 — 1 mol/L. HCl was used to dissolve different
minerals , including dolomite, magnetite, hematite, pyrite, riebeckite, and biotite, at room temperature for about 3
hours. The resulis indicated that the lower concentration HCI can effectively dissolve the carbonate minerals, while
the solubility of Fe released from Fe oxides, sulfides and silicate minerals were all less than 1% . Secondly, the
lower concentrations of HCl and HAc were both used to dissolve the typical ore-hosting dolomite marble in Bayan
Obo and then the Fe isotopes were measured. The results showed that the §°Fe values of Fe-bearing carbonates
extracted by HCI and HAc were in good agreement with those of separated dolomite mineral within uncertainties.
They were —0.69%0, -0.62%0 and —0.69%o, respectively, for sample E-16, and -0.19%0, -0.18%c and
—0.12%o, respectively, for sample E-26. Additionally, Fe isotope fractionation was not observed during the partial
dissolution of carbonate minerals using HAc, which indicated that both lower concentration HCl and HAc were
reliable to partially dissolve Fe-bearing carbonate minerals from the Bayan Obo dolomite samples for the Fe isotopic
determination. This study provided a good example for the application of a selective extraction technique for
carbonate minerals from geological samples.
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