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What is Vesta Vesta is depleted volatile elements

Cr is a moderate volatile element with a relative high
Tc50% = 1296 K.

Cr would still be abundant after degassing, so it 
should be free for late accretion

Cr has multiple oxidized gas species.

If the isotopes fractionated under equilibrium, we can 
evaluate the temperature.

Cr isotopic volatility

Sample and Analytical methods

 11 eucrites and 4 diogenites.

 Two-step cation exchange chromatography, with a
yield of 60~90%.


50Cr-54Cr double spike, Neptune plus in IPGP.

 Correction for ε5xCr are from Trinquier et al., (2007),
and calculate ε53Cr with Mn/Cr, average ε54Cr (-0.71
± 0.08) for unknown samples.

 1ε for ε53Cr and ε54Cr variation can only shift δ53Cr of
0.008 and 0.038 which are less than the uncertainty
(0.04) in this study.

Results: 𝛅53Cr vs. Cr content Results: 𝛅53Cr vs. Mg#
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Magmatic process should fractionate Cr isotopes, and
the effect of partial melting should be minor.

Cr partitions between minerals

Volatile element
isotopes, e.g.

Zn, K, Ga, Cl and Cr

Isotopic studies of the volatile element is robust to
track the volatile history of planets.
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δ53Cr = -0.12 ± 0.03 
(2SD, N=6)

δ53Cr = -0.22 ± 0.03 
(2SD, n=3)

(Modeling shows core 
in low P has lillte Cr)

T calculation by δ53Cr between OC and Vesta 4
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△Cr contentVesta-OC = 43%

T = 1550 +750/-600 K, < 2300K
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Low temperature < 2300K of a magma ocean


