A % dh # 2018%F $63% FAH: 461~ 470 @Q(FPﬂ%) bk
SCIENCE CHINA PRESS

s APERAILH IR AN AL T R R KR DB E Y B

WA, RFH T

1 PEBEBE R AT, RS 2RO L, 5t 550081;
2. REBEEBERYE, LR 100049
* B AR A, E-mail: zhaoyuyan @mail.gyig.ac.cn

2017-08-25 Yk, 2017-09-29 17, 2017-09-30 $23%, 2018-01-10 FIL% I % %
E 5 AR 4 (41673072)F0 v [ Bl B P i 75 4R 24 %1 H % Bl

e EEEZEMEMRANES KEEAEKE T L TR E S 50 2| Brit & #Br/Cl i 18 4 1345
BRI, EBriy MRS T E EMFHHCEE. CAHNFHRLILE LAY R A 2 %5 E EBrA T # &
BrfaClty 2 5, WX T %R #Br FBr W Ek b FAT A T8 Z RAH R, RATBEHA25CT AN T4 h oy
Fk, ART RV BEABrMCUREMENEHHAN, AR TBr Cl EEHRLKAN-BRF NI EAEURKGEE
Wt EAGNEME T, SRERRN, AEHFHAL KHBr fnCl A &R T E 8 2 ®AT N, BBr i T3
NEATICI M 1 T 8 F AR R . AR RGRET, FENFEFREHOBr LCIE A2 ER, SBrACl £ 7
TFRGERN, BroWE THhEMEAMCIW AN, Br AiCl B EHSA T WELNE, THRTHIEREN.
AT WBU/CUL RSB E R BT AN R ER. KETFFEATRE &% mEk g iR E P, Br/CliL{E

W (e B2 2] v 2k AR VLR B R v, S A % B R TR AR ER 2h (] AR VIR R LR AR I L A
N RN EARNAB BT HREERE A 0RO BEH, AR PR

Kl

2 B B F A 25 i K S5 (National  Aeronautics and
Space Administration, NASA)HLi# 5 k& %= (Opportunity
rover) T 20044 7E K 5L -2 26 i i 5 4600 2] 55 —
AVUBUA H#E 1 Burns TLALE )M, 7R IXHEE WA 6
# Sk, KR AR 1R B 48 2K 15 (X (Mossbauer
Spectrometer)HE M 2| R AR T (Fe,03) . Bt 814 H.(KFes-
(SO4)2(OH)g) . #k-. BE-BRIRERFH W), 5 /RE XX
B AFAE L K BTG B IR R 3 0 B R ok T
X G435 1Y (APXS)7F Burns 1T AR 8 15 19 25 A0 BE &
BANRBL T Z B R &, JEEIBEE3AN
ot ey P8l Br/CHLAESZ Brif sh Y42, i 25 CIik
J R BB AT 5 kR A Br/CLEL (B et 6 2. i
FBroo R 7 L TRE i i % 7 &30 IR T APX Skl

HHRH, KE, THFEFE, m&, Br/Cl L, Hlk#

FR(Br~30 ppm)(1 ppm=1 pg/g, F[E), M7ELHER
YRR RE S e ), IR e B B AR B T B
5K A G, (HBrAE K B R AR i B TRAER S
AE HHLH H A E R, £8P, BTkt
ZX AR IR IR T Y 0 AN, Rieder® A5
Clark%5: A\ P13 T APXS FiMossbauer Spectrometer$(H
TN, R AR AT e S Sh SO R,
B BB R £h A i C1 3 B DL IR A AE I
BERR RS YRR ERT Y. SRS, BrAICIHE
FHAETP IR EFZE -1 E FIEFE. SHiBkL
CIA EMH AR R A, KR T4 BRI
AR R LU R AR A =17, Br FICIAE AR X R A e
KRBT, 16K R T W A AR B A AT R AT

SURMER: WA, BT BERREL T R A B EC AT B KR DU S 7R . B R, 2018, 63: 461-470
Chang R, Zhao Y Y S. Partitioning behavior of Br and ClI during jarosite precipitation and its implications for sedimentary rock on Mars (in Chi-
nese). Chin Sci Bull, 2018, 63: 461-470, doi: 10.1360/N972017-00785

© 2018 (HpIERIE) Atk

www.scichina.com  csb.scichina.com




4 % B B 2018528 #63% HaH

fig 5 1 BRI VAR SR 0 I AR R AL A AR B K 25 5=
PR T BE AT R GEWESY. Zhao% A E £ X BroAICT
e R A AL R i M sk Ak 2= AT A R T R B, Y
HAER LA Br FICT HAE W AT B, S BE Rk
M ABrmiAECL, AT 8 A% B B 2R Th B & 45 N
Br/C143 5. PR TR AT 456 v B AR ANLAE R iF 5 ok AR R
Fr SRR RS, SR T # AR ILIE sl ad F
Br FICI AU 43 FiC AT R DL R 4 A 0 25 1 o i 4 2k L
F A B A B SE IR, = RGNS

KBTI IR Bl S R IA K B e dE
INE KA Y E BN, Burnsi i 2 — &
RS DR VRA 2 L R 2P S E A i 4
MU, F5R & IR AT 90 B XA U B AE
Jei BAPF B T 7K 5 UTRR W 04 K Ak 2 I S 4 AR
A1, Bt Burns TR B 9T B, BOA N 2R IR T
IKIE B2 ST FE AR S i g, BRATR AR
TREE Q5 COVE MBI B, BRAEA R IE LI K
BGIR AT, CRRHH PRS00 1Y S R, bR iR
AT FI %55 S 45 SR A T O 2 BB AL

TEARNFGEH, FRATE T 7E 25 °CF E AL 2K i iR
RO, AT RYEA Brofl CLk BB B 1Y B 47
BRAURE i (B G B . B GZH A S3EA P2, JfiE
LA 3 B A A AT, ZRECT Br AICL 7R 4
BJANL -5 T P B A BRI DA R i 2R R B B R AL
2 VR T R 25 K4 5 )

1 BB Ik

1.1 AR

ABIFFE R FH B AR B BT ¥ 5 SCHR 16125101,
FEAERT LR T P S INAS [R) R B vk BE (R Br FICL. #5008
TN Z O, KA R B AR 426 (1) B H
FE S O Bral CIA #EEP R L), (2) H & Bri A i (Br-
FHERI); (3) H S CIEE S (CI-EE R AL); (4) [H)
W& A BrFI CLAYFE 5 (Br, Cl- B 40 2k 0. Hirp, Br-#%
BRI S5 0 B Br 5 lEH SO /Br BEJR LS, 6, 4411
285 ; Cl- BB 56 vh W) iR C1 & BE 4% SO /CL
R4, 3, 2H11i%%E; Br,Cl-# 8P £k i 52 56 h 78 4%
SO, /CIEE IR L [ 22 A 2 B hilk b 8028 Br () 5 i, #)
WBCI/BrBEJR L% M2, 4, 10, 25F150, LIWLEEBr %}
CI /5.

FFANRE S A B 1710.45 mol/LIY AR FREE 1A W vh

462

JIMA100 g FeSO,-7H,0, FRAK [k 15 & i) 4f Br Al
ClI & AN AR B KBrATKCL. BebR 1 A7 i df 11 5
Bag, IFEH O LN ER2 cmBFLIFH T 555
o R O TSR B W O T AR AL R I RAE
25°CH T I 1w PE AR R e i 15 d. SLde gl
Jei, BT S RN AR, R AR s AR
FER18.2 MQB Al /K R S iE v Kb E Eh 2, 25
FEEW T KT, A 500 46 F 2 5B 43 500 ) 1 %%
WpH, JFREGE B, T . HE TR,
RS W ST BV RS B 12— 20 B

1.2 RSBt ) ik

(1) XSFLATHaprmak. BRI X 2R
T (X ray diffraction, XRD)EHE7E H ERL7 B M Bk
A 2A AT B R K Ak 27 [ 5K i S0 = R A TR 4,
FIT FH X 5 48 A7 S ASCFR Aor 22 A g B 2 A i (RS
Empyrean). X544 PR AR, BLE 40 kV,
FLH 40 mA, FER AR N 1.5419 A, H20 Mt
FEl 410°~60°, #4K40.0263°, FHE ] }136.465 s.

(i) PrEJCiborrmis.  FAKE S 0 PnE 5
T [ B2 g M BR 1k 24 58 r A BR 547 2 B4 5%
HUD R AR, BT B OO 3 R AR R Bl A R e
Renishaw 2\ ] il i (B InVia). SHHUKR206%, ok
P 532 nm, 783 F% 55 FlJE: 100~4000 cm ™.

(i) R F R IrEL.  EEAE S A
$# B8, F 1 530 %5% (scanning electron microscope, SEM)#{
P v R4 B M ER AL 22 0 53 Br A Bk 5 47 2R 24T
LR, BT RCR A L S 0B% i 55 [ FELA
) 1l & (%5 Scios). 7EETDH%E3k T, Jil i iy JE 24 20
kV, BHUIK1200006%, TAEREE 41.9~7.0 mm.

(V) XHHRZIOEIE AT, A a B B A2k
LR i 22 XRDFIRaman %8 52 M4l 5, M+ . WFES |
JEBE, FEAEZRIMTE A2 s BB} 22 B S 06 %8 HEA T XU
29 G (X ray fluorescence, XRF)IMR, AT FH X%
TG R H AR 8 3w il 13 (45 XRF-1800X). LA
ghange . AAbak . ALER . BREREN 0 G Al e IR
— 3 LR A B E AR, 43 3% BrAI LAY &2 2 ) &
PEATASRETE. & RURE S FFBridg A PR 90.35 wt%, Cl
ARSI R 470,13 wt%.

(V) FESRERLHrE. B A o i
TEWRSE ARG (7 M)A FRZS B R TI0A,  Fir FH A i
I 72 A 38 ELECOZS Rl il . 05 7 10 1R A J%



A B RBE(1350°C), B 2H 43 A2 iSO A, Bl 2R/
HEALTAMGIN R G0, W B 7 . HORS 25 5 AH G D
21 I AE <5(22.5) %, E W 5 AH X 152 22 8 il 7F <3.54
(£1.77)%.

(vi) FESLTEAR.  BUOSEERINO.S gk, B F20
mL 2 DU § 2 4 HHE 3 v, R L 1 B T K A TR R
FHEATIE AR, RS VRS, X R WA T A
AT, HEF MA1 mLIER. FHERAH)GE, KILE
#1100 mLA RS, I H18.2 MQEB 2l K 2 4.

1.3 WAE BTIGA TS i

(1) BEFEEAC) L. wl e
FBr-, CIMISO; ¥ & 75 b [F B2 B BR fb 22 A 55 BF
B Bk b2 [ R d S g = AT, P B
T (0, 3% 4% i & [ DIONEX 2 #] 1 % (%! 5 DIONEX
ICS-90). 3 ixf s AEAE i A2 1E I, Br v B 3k () s v
R 22 41.19%, CUk BEMNR A AR R 25 4 2.46%, SO,
W RE M bR ETR 228 2.04%.

(i) FHEF RIS EAAS) A HTHL. %
WA i A% H R RIS, A6 T BB 2 e Mk fb 2
T iy A1 K Ak 2 [ 58 3 0 SE 00 = 64T PH S 7K,

F1 AREARTMALERS RAZERY

Table 1 Chemical composition and formula of synthesized jarosite

Fe?*, Mg W B, Fr R 7 W 043 6 6 B 1 vl 3
[ PEZ ) i 3 (%0 5 AAS900F). i 35f bk i BE 5 4% 1E
Jei, K IR Y - AR IR 224 1.14%, Fe™ ik il
R IR IR 22 4 1.22%, Mg ik B i i1 - Y A
R ZEH1.61%.
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B LRY AR L 2 XRD AL 8 61 % 58 24 ok 4l
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WE R, 7EBBral MBr,CI4 S, WG 7 T
AIBr ¥k B 5 BB AR BN P B Br o 2 R S IE A DG OG
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Br-# A AL FP Y BrAlR T 2N 50 9. {EBr,C14H 5256
W, YRR T CUOR R HE 2 1 Br g i3 Z 0, &
P R AL H CLAY 5 A L D (BT 1(b)). 3 T
A Br X CI ik A B EPERBRLAF 72 B . T8,

FEMS  BIUREE/RIL  Br(wt%) Cl(wt%) S (wt%) K (wt%)  Fe (wt%) Mg (ppm) (145N
K-BL - - - 13.30 6.83 27.54 54.00  KosiFey35(SO4)2(OH)s 08
SO :Br Br-# #f g1
Br-01 8:1 5.34 - 13.35 7.17 27.36 21.65  KpssFeys5(SO4)2(OH); 6:Bro 30
Br-02 6:1 6.34 - 13.60 7.25 27.25 21.97  KosFes30(SO4)2(OH); 40Bro 37
Br-03 4:1 8.04 - 13.20 7.26 19.36 23.09  KpooFeies(SO4)2(OH); 47Brg 49
Br-04 2:1 11.24 - 13.40 7.53 26.75 2546  KooFer20(SO4)2(0OH)s.13Brosy
SO¥:CI":Br- Br,Cl-Z 41 kAL
Br,CI-01  8:4:0.08 1.06 0.26 13.15 7.52 26.73 27.63  KoposFes33(SO4)2(OH)s 84Bro.065Clo.oss
Br,Cl-02 8:4:0.16 1.80 0.25 13.00 7.55 23.49 26.87  KposFes07(SO4)2(OH)s 03Bro 111Clo o3
Br,CI-03 8:4:0.4 3.27 0.21 13.25 7.41 27.22 88.97  KpoFes36(SO4)2(OH)s 77Brg 105Clo.on0
Br,Cl-04 8:4:1 5.68 0.19 13.45 7.52 26.33 28.84  KpoFes5(SO4)2(OH)s 30Bro339Clo.026
Br,Cl-05  8:4:2 7.66 0.15 13.05 7.49 26.49 2732 KoposFes33(SO4)2(OH)s 44Bro.471Clo.ono
SO :CI- Cl-3 H kL
C1-01 4:1 - 0.17 13.20 7.44 27.33 21.89  KoooFes35(SO4)2(OH)4 0:Clo 023
C1-02 3:1 - 0.22 13.00 7.41 26.85 2450  KoosFes37(SO4)2(OH)4s 0:Clo gz
C1-03 2:1 - 0.29 13.15 7.60 26.47 2597  KoosFes31(SO4)2(OH)s 84Clo a0
C1-04 1:1 - 0.42 13.00 7.64 26.06 30.15  KooeFes30(SO4)2(OH)s 5Clo oss

a) TEBr-# B8k LA Br,Cl- 54 B SR SC 3G 20 v, A0 4R 3 00 B3 J8E B AR (3 A 5 BRI T K ECL- B SRR BLIC IR 4 P, B0 AR IR
FRCITIR BEREAF: i 4 (3G ITNT 3 . BE0 ER LA 27 X AR R AR 1) B 057 B R O 2B AT AR AT 3. SR oo il iz U Ta (e
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Figure 1 The correlation of Br and ClI contents in synthesized jarosite and their concentrations in initial solutions. (a) The relationship between Br
content in jarosite and initial Br™ in solution; (b) the relationship of Cl content in jarosite and initial CI” in solution. The analytical errors of Br and CI”
are 1.19% and 2.46%, respectively. The errors are not marked on the figure since they are ranged less than the data points

2.2 BrAlCHES VLI HE M g 2y id & 5%

A A T S 2 SR VP B R LB IR A
A B R LR Br 5 CLE B 0 L, 7T L4583 Br
N CLTE B AR AR 8] 1 o i R 8. TR =R
D=C//C,, HHCARFHMERIPICEMN T E, CpWft
RIRWP IO ENE TR 248 8 2l 4 fl it
Dy >11M Dei<1, BUAEAE T8 P i B i ) F 2F A 3%
BRERARL, 1 CI i T B AF T . Bofl CI7E B Ep ik
TR AT Y 1B] 1) 43 B 2R 505 90 B 5 v B ALV B
B R WNE 2T 7.

TE A Bral L8, Brit 4 Fid 7 BUBE W) 46 7 W
Br ¥ BE A3 ik 20 78 Br,CI4L 3256, Brid 43 i
Z BB ) U VA T R Bk )88 i 2 G AR I 2 R
B (E2(a)). FEERCIZHSEE Y, CLEY 73 B R BB V) R
T CIVR BE 38 s/ ZEBr, CLL AR R, Y

W HE TR W CI ik 48 5 B Br/CI1 H B HR 35 fin ik, C1
FE B AR A 1 43 TiE 2R RBE S R 4R Br/CL LE 3
Mg/ N (E2(b)). HI, CU7E s 8P4k 19 43 B 47>
ZU W S AE W B s I, 5 AR R B T 4R 1)
Br/CIHLAE. Br FICI7E B 8 &AL P (19 73 BiL 47 8 LABr™

& # WAL P AR AL

(1) XRDAMHTZER. 3 AA A & 9 XRDEL
P&, 35 AP R AL AR 1 XRD I B — 3. B 3(al)~
(cHH115.5°, 17.5°, [El3(a2)~(c2)$129.0°, 31.3°LA K &l
3(a3)~(c3)H146.9°4b, 7 i BHBRALAE i LA ERE
w4 U (R 2 16 A5 D 3% 0.1°~0.2°; 1E K] 3(a3)~(c3)
47.6°4b, BERE SR SR TE R, IRA A A R
Bk, (A7 AR S i RO i i 0.20.

23

20 0.25 .
(a) - BrEEEm (b) SCI-EF RO
. g « Br.CHEZE sy ¥ _ _uBr,Cl-ggqatatﬁﬂl
] ] oIs
E 12 ) 5 0.15 p X
R 5 R 010 o
m = (&]
* @&
4 u e Pe 0.05
0 0.00
0 05 10 15 20 25 30 35 0 05 10 15 20 25 30 35
Bri- {8 P IRE (with) CIEHIEERDPIRE (with)
B2 SR BrAICIEY 4y BE R S MR R B B R IE. (a) Brit Bl RECS MR BrRE X R (b) CIAEL R B S WG
WHCIREE 2. B/ TP S AR bR AR IR 22BN 1.19%, CIH 2.46%, FHT-iR2E 70 F/NTEE S AN, SORTER EARE:

Figure 2 The relationship between distribution coefficients of Br and Cl in jarosite-solution system and their initial concentrations in solutions. (a)
The relationship between distribution coefficient Dg, and initial Br~ concentration in solution; (b) the relationship between distribution coefficient D¢
and initial CI” concentration in solution. The analytical errors of Br™ and CI™ are 1.19% and 2.46%, respectively. The errors are not marked on the figure
since they are ranged less than the data points

464



30000 (a1) (a2) | @
- 80000 A 400004__J ”~ e
24000 Br-E P&
2ol 1 — 1
1 12000 40000 h zocm-_)t
_— 20000 b 10000.._J fu___L~
6000 L A o
i] L\~ 0 o.__.J PP | &0
14 15 16 17 18 19 20 28 29 30 31 32 33 34 45 46 47 48 49 50 51 52 %
35000 @
7 o 1 A (1) 400000] o (b2) s0000f A | A (b3)
28000
Ak A awm_ﬂw @W%JL_Aﬂ . — Br,Cl-E FPELH
El% zwoof A1 A el Ml ] L\ |
g5 14000 _A__-\_)\— 40000 _/Vr\ ZODm-_JL.\ = e
a5 e B S, || R — 20000 _/\f\ 1DOm-_JLf'\_-__J —— v
g b ool e nc O—NFL - ——— @—A—?f—TJLf‘E
14 15 16 17 18 19 20 28 29 30 31 32 33 34 45 46 47 48 49 50 51 52
40000
25000 (c1)  aoo00 1 (c2) - . A (€3)
; 30000
" 60000 JLM—JQ = CH-EHER
) 15000 — | 80
% 10000 40000 s _] Lub_jL_..»_ <4-11
5000 20000 | 1°°°°J\E\_,;_A_~ ]
0 0....) __JLA
0
14 15 16 17 18 19 20 28 20 30 31 32 33 34 45 46 47 48 49 50 51 52 W
26(%) 26(%) 26(%)

B3 SIGA A AL B XRDEE K. (al)~(a3) Br-HEH# LT, (b1)~(b3) Br,Cl-BHERTIL; (c1)~(c3) Cl-EHELTL. F2SRER IS E >R 3 B
AR, (al)~(c1)H1 26=14°~19°; (a2)~(c2)"1 26 =28°~33°; (a3)~(c3)1 20=45°~51°. Tl E 0 R 23 ke G, HA &k ERE, M EZE FBr

BCIE BT

Figure 3 XRD patterns of synthesized jarosite in this study. (al)—(a3) Br-jarosite; (b1)—(b3) Br,Cl-jarosite; (c1)—(c3) Cl-jarosite. The XRD patterns of
each category of jarosite were divided into three continuous parts. (al)-(cl) 26=14°~19°; (a2)—(c2) 26 =28°~33°; (a3)—(c3) 26 =45°~51°. In each
figure, the top one is halogen free sample (blank), the following halogen bearing samples containing increasing Br and Cl contents from top to bottom
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Figure 4 Raman spectra of synthesized jarosite in this study. (al)—(a3) Br-jarosite; (b1)—(b3) Br,Cl-jarosite; (c1)—(c3) Cl-jarosite. Raman spectra of

-1

each category of jarosite were divided into three parts. (al)—(cl) Raman shift range 100~700 cm™, represent the fundamental vibration of jarosite;
(a2)—(c2) Raman shift range 950-1250 cm™', represent the sulfate radical information of jarosite; (a3)—(c3) Raman shift range 3300-3500 cm™', repre-
sent hydroxyl and water information of jarosite. In each figure, the top one is halogen free sample (blank), the following halogen bearing samples con-

taining increasing Br and Cl contents from top to bottom
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Figure 5 SEM images for morphology of synthesized jarosite. (a) Sample Br-01; (b) sample Br-04; (c) sample Br,Cl-01; (d) sample Br,CI-05; (e)
sample Cl-01; (f) sample Cl-04; (g) blank sample K-BL. (a)—(f) Halogen bearing jarosite, and they prefer to be agglomerate with little conical crystal
faces. (g) Halogen free jarosite in well tetragonal bipyramid or trigonal bipyramid
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Table 2 Fractions of Br/Cl ratios between Br,Cl-jarosite solids and
initial solutions
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Br,Cl1-05 1.05 52.09 49.51
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Figure 6 Correlation of Br/Cl ratios between synthesized jarosite and initial solutions. The blue points are experimental data of this study, the red
points are Mars in situ analyses obtained by opportunity rover. We use the bulk rock composition data of Meridiani Planum outcrop as the “Br/Cl ratio
in initial solution” to substitute into the equation. Data point [1] sets Br/Cl ratio of initial solution as 0.001 which represents the lowest Br/Cl ratio in
Meridiani Planum on Mars; data point [2] sets Br/Cl ratio in initial solution as 0.006 which represents the Br/Cl ratio of bulk Mars; data point [3] sets
Br/Cl ratio in initial solution as 0.01 which represents the average Br/Cl ratio in Meridiani Planum on Mars. According to our observation of enrich-

ment of Br over Cl during jarosite precipitation, Br/Cl ratio of initial brine which generates the Burns formation, should be lower than that of measured
in the outcrop
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Partitioning behavior of Br and Cl during jarosite precipitation
and its implications for sedimentary rock on Mars

Rui Chang'” & Yuyansara Zhao'"

! Center for Lunar and Planetary Sciences, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China
* Corresponding author, E-mail: zhaoyuyan @mail.gyig.ac.cn

National Aeronautics and Space Administration (NASA)’s Opportunity rover landed at Meridiani Planum on Mars in
2004, and discovered the first sedimentary record on Mars called Burns formation. The detection of magnesium- and
iron- sulfates, jarosite (KFe;(SO,4),(OH)s), and hematite (Fe,O;) in the outcrop of Burns formation indicates that aqueous
activities have been once present in this region. The Alpha Particle X-ray Spectrometer (APXS) onboard the rover
detected enrichment of elemental Br in rock and soil samples which varied by three orders of magnitude, and primarily
controlled the variations of Br/Cl ratios in these samples. Although aqueous related processes have been suggested to
explain the enrichment of Br, the speciation of Br and the mechanisms for Br variations are poorly constrained. Jarosite
has been reported to be able to preferentially incorporate Br™ over CI” during precipitation, and result in Br enrichment
and Br/Cl fractionation. However, the partitioning behavior of Br and CI” during jarosite formation and how the
incorporation of halogens would influence properties of jarosite are not well known. In this work, we synthesized a series
of halogen bearing jarosite with Br~ and CI” concentration gradients by oxidation of ferrous sulfate at room temperature.
After synthesis, we used X-ray diffraction (XRD), Raman spectrometer, infrared spectrometer (IR), scanning electron
microscope (SEM) to analyze structure information and surface morphology of jarosite solids. Anion and cation
concentrations in solution and solid were analyzed by ion chromatography (IC), atomic absorption spectrophotometer
(AAS) and X-ray fluorescence (XRF). Our work shows that Br and CI contents in the synthesized jarosite are positively
correlating with its initial concentrations in solutions. Starting at the same concentrations in solution, incorporation of Br~
in jarosite is about two orders of magnitude higher than that of CI". Coexisting Br™ can significantly interfere with C1~
partitioning into jarosite. The distribution coefficients of Br~ and CI™ are negatively correlated with their initial
concentrations in solutions, and in the Br~ and CI™ coexisting setting, the distribution coefficients of ClI” decrease as the
initial Br~ concentration increase in the solution. Therefore, during precipitation of jarosite, Br~ prefers to participate into
jarosite while CI™ prefers to remain in solution. Incorporation of halide anions into jarosite directly affected the range of
hydroxyl and water in Raman spectra, indicating that Br™ and CI” substitute for OH position in jarosite without changing
its fundamental structure. We calculated that in our experiment settings, Br/Cl ratios in jarosite are about two orders of
magnitude higher than that of initial solutions. Therefore, if jarosite precipitates from a brine containing Br~ and CI, it
can enrich Br over Cl and bearing significant higher Br/Cl ratio signature comparing to the initial brine. For sedimentary
outcrop composed of substantial amount of jarosite, Br/CI ratios may not be controlled solely by evaporation and
precipitation of halide evaporites, but might also be influenced by precipitation and dissolution of halogen bearing
jarosite. The aqueous stability of halogen bearing jarosite and the possible release of halide anions during jarosite
dissolution require further evaluation.

jarosite, Mars, Meridiani Planum, halogen, Br/Cl ratio, sulfate
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