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INTRODUCTION ICP-MS spectrometer 1 ‘
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Harsh present-day VENUS surface conditions, 740K and 95 bar result from high CO, partial pressure. Injection of water with HPLC
Now the VENUS atmosphere is dry (with sulfur). e X | -
But, during the early ages of the planet, or later, with volcanic events, the VENUS atmosphere could have been |
significantly wetter. e Q
furnace
Gas sampler

Olivine samples

- Chamber Temperature: 740K

- Pressure Chamber: 95 bar

- Gas: SO, H,S, CO (a few ppm)

- Water injection pressure: 200 bar and 300 bar

Olivine Crystals Candidate material :
Olivine compounds (Mg, gFe,,SI0,)

® Reference: Virgin Olivine (San Carlos)
® 740K, CO-H,S high, SO, weak, dry (V24) A
1 week,

B 740K, CO-H,S high, SO, weak, 200 bar H,O (V26) > under

| VENUS
® 740K, CO-H,S high, SO, weak, 300 bar H,0 (V27) | conditions
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Reference : San Carlos Olivine

XPS : Bonds and Chemical environments on top surface

Microstructure: Virgin Olivine
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M(2) octahedron : sharing 3 edges with neighboring polyhedral
and 1 edge with the oxygen tetrahedra [SIO,] = C, symmetry
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Spectrum : V27_04-FaceA
w

/27 04-FaceA

RAMAN : Bonds and atomic environments

Raman spectra of treated oli{}ine sample (V27) SEM * Microstructural informations
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Cg,, Trioctahedral - phyllosilicates, Mg,;(Si,O,,)(OH), (talc)

Bl | Olivine treated 474°C, CO-H,S high, SO, weak,
300 bar H,O (V27)

Raman spectra of no treated and treated
olivine sample (Virgin -V24 -\VV26 -V27)
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1 RAMAN reference spectra of
v3:2Ag + 2B, | .

| Mg;(Si,044)(OH), (talc)
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474°C, CO-H,S high, SO, weak, 200 bar H,0 (V26)
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474°C, CO-H,S high, SO, weak, 300 bar H,0 (V27) 194 cm : vl A;, modes of a Mg(O,0H), octahedron Deci?jrr;‘tion
\ N \ 361 cm : v5(e) modes of Si—-O,—Si symmetric stretching mode / 3kV
678 cm™ : vl A, modes of Si—O,—Si symmetric stretching mode \
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Raman shift (cm ) Raman spectra of N 3662 cm - Non-equivalence -
_ _ _ _ 5 sample V27 A in sites between the two OH
150 cm to 400 cm : external, rotational and translational lattice movements of [SiO,]* © I /| \ groups
tetrahedral, translational movements of Mg2* or Fe?* cations octahedral. Ll 1 gl ,».t"'r,,m"f b 3678 cm : v(OH) stretching , N
400 cmt to 500 cm? : v2 internal symmetric bending vibration modes of [SiO,]* tetrahedra ) A R ! llki ‘”k',l",‘,lr,-_ WY modes (v(Mg,OH) sfp | 3/27/2019 | mag B WD | HVY | det | vacmode | 3
500 cm2 to 620 cm-? : v4 internal asymmetric bending vibration modes of [SiO4]4' tetrahedra N | ol 3 L 4i4001PM | 5000x | 8.6mm | 3.00 kv | CBS | High vacuum | 2>.4um | 0°
780 cm to 1000 cm? : vil+ v3 internal symmetric and asymmetric streching vibration 3630 3650 3670 3690 3710
modes of [SiO,]* tetrahedral Raman shift (cm)
. . CONCLUSIONS
XRD : Crystalline phases
SEM/EDS RAMAN  XRD
XRD pattern : V27 olivine sample 740K CO-H,S High, SO, weak, 300 bar H,O 4+ Composition Virgin olivine (% atom): O: 59,3 Mg: 24,5 Si: 13,5 Fe: 2,7 + Virgin olivine : Two crystalline orientations
+ V24 (474°C, SO, weak, dry) : NAD + V24 (474°C, SO, weak, dry) : NAD
: + V26 (474°C, CO-H,S-SO, weak, 200 bar H,0O) : Modified surface + V26 (474°C, CO-H,S-SO, weak, 200 bar H,0) : NAD
. 0452634 l oOF 551758 g5 (O H)2 Sid 010 Tale +V27 (474°C, CO-H,S high, SO, weak, 300 bar H,0) : Modified surface + V27 (474°C, CO-H,S high, SO, weak, 300 bar H,0) :
i © with Mg5(Si,0,,)(OH), (talc) Presence of Mg,(Si,0,,)(OH), (talc)
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Crystal structure of talc + V24 (474°C, SO, weak, dry) : Diffusion of Mg on the top surface, no chemical environment modifications/Virgin Olivine
Camara (2003) + V26 (474°C, CO-H,S-SO, weak, 200 bar H,0) : Si enrichment and Si + Mg chemical environment modification, layers of Si-O, and Mg-OH,
B i way of the formation of serpentine: Mg,(Si,O,,)(OH), (talc)
< o ; iﬁ%ﬁ %ﬁ %“"’%’% + V27 (474°C, CO-H,S high, SO, weak, 300 bar H,O) : Idem V26
I 4+ No accumulation of Fe. Fe is (+lI) in all the samples even if oxidizing conditions. Way to a passivating topotactic change. Mixed Fe (+Il) and

Ty T T T T T T T T T T T T4 L (1) inwet conditions, with possibly FeOOH presence.
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