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Owing to the large fractionation between carbonate minerals and

. . . . . Temperature (°C)
aqueous fluids with respect to their 30/*0 composition (i.e. 100 30 60 40 20
ABO, i qwater ~30%0), the oxygen isotope composition of carbonates 35
has been a fundamental tool for the estimation of mineral o l
formation temperature and/or fluid origin by Earth scientists. In et smheon®™
this study we synthesized smithsonite at the temperature range
between 25 and 80 °C and we report the temperature dependence
of oxygen isotope distribution between this mineral phase and the
aqueous fluid. Our experimental setup can be seen in Fig. 1 A A

Fig 2. Typical X-ray diffraction
pattern of synthetic
smithsonite powder
precipitated during this study
at 10 pCO, and 25 °C after 8 h
incubation compared to

Chacko & Deines, 2008

Intensity

This study

o
o

1000Ina.

smithsonite-fluid

R? =0.9997

= 3.12 (+/- 0.046)*10%/T* - 2.84 (+/- 0.441)

smithsonite-fluid

OmDSratlire Sonsor r.efere|nce s.miths'onite. l . l . ' . ' . l | . A ' ol ref? rence. |
Samoline i 10 20 20 20 = 50 - 50 g5 oMmithsonite material (PDF- =
2 0 (Co) number: 01-083-1765 8-449) =
% S 25
—
Gas bubbi -
S The t | luti f the 1000l | 14 d f 10000 oo s = 2-64 (+/-0.117)*10°/T" - 0.20 (+/- 1.130)
O Hiom mdal e temporal evolution o e NOL iheonitefluiq  VAIUE  OVer ays o 0 oo
a split ring pair experimental runs during this study as it can be seen in Fig. 3 suggests that the
achievement of isotopic equilibrium is not instant at 25 °C, but requires substantial 20 h n o ” > "
| time, despite the fact that pH of the reactive fluid is low and CO,,, is the 10%/T? (T in Kelvin)
predominant agueous carbonate phase.
Jo o 31 : . - | - | - ' The enrichment of 0 in the Fig 4. Oxygen isotope fractionation between smithsonite and fluid in the temperature
CO, ¥ ﬁg;t?rtznrti:g el _ solid phase at the initial stages range 25 a.nd 8.0 °C estimated using a) a theoretical calculation after [1] and b)
e . = of the experiment likely stems measured in this study [2] and [3].
: Ay = i - L . . .
3°_E:u.l.br.umrne _ from sluggish exchange kinetics Our experimental findings indicate a strong temperature control on the
Zn(NO;),4H,0 Fig 1. 5 aesh : imposed by the absence of 1000In0, . thsonitefiuig 1N the temperature range between 25 and 80 °C as it is
Experimental = mechanical mixing in the setup illustarted in Fig. 4. The relation between temperature and isotopic
Titanium vessel Setup - 2 I | used in this study. fractionation can be described by :
- — 6/T2 — . R2 —
1] Chacko & Deines (2008) Geochim. Cosmochim. Acta, 72, 3642-3660 28 N I 1000INGpitnsonite-fuia Value for The measured fractionation as it is defined by Eg. 1 suggest less *'O
- ' ' SN ' 0 5000 10000 15000 20000 25000 experiments conducted at 25 °C. enrichment in smithsonite compared to that established earlier by [1]
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Analytical error is within the symbol.

based on first principle lattice dynamics simulations.



