#35kE HSW ERN ST A /I S Vol. 35, No. 5: 877884
2016 9 A ACTA PETROLOGICA ET MINERALOGICA Sep. » 2016

Bmuxmli NEREMRETHEAE
fr e o Y S R 1T A

5 #L XL O EL,m: o A &, ERAE
CAERUKEE HhERE A R AR, 1 L S S AL R R I S s, JERT 1008715 2. EHLTUR Y. HOTd RE S AT
PR YR E K IR, WAk R 4300745 3. T EFRMER S GEWEGIR T, LR RS EN R E, el 100049)

W OE. GRIRER YL RO R A A TR RS 1 A 5 R AR A K T A R K P 5 Bk () A7 T 2K S ST R A P Y L

HEBEMIRRE Lo A SCOF &R0 Tl 52 5, 5B R P FR A X S AR 2 6l HoR, 6 R IR ZE A B0 4t 11
Sl KR VEAN S ENE BTHEAT T 0F5C . 45 R W S50 TR 738 3 — 10 GPa W 25 ARFFAAZ A0 ¢ Bl 7 1) 1 s 4

KT a e ZEHH MEERAS TS HCh V,=308.8(2) A3V Ky=104(1) GPa fil Ky =4(fixed). [CO; P~ 4L % #r it

FPREN O ORPEI N IRSN o) SIS+ B0 AL 11 087.9 cm™ A1 720.5 em ™ 1, SE AR NIy HIBLAE 293.8
em™ L ZH MR BB ) 2 R EYEIEMSCOCR, HAMRSIRE R S iy e A IR s U, HE R 2 A RS

Eﬁ*;iﬁ(,runcncn oy, =—~0.29 My, =~0.26, 8/ NSRS y, = ~1.57. - PAEWIEEREA 1) R4 R T

[MnO(,]14‘$HE‘JO&/J‘W54F[LO3]2’%WE"JE%O S5G T N FRIE50 5 5L A SO6) 5 A 700 2R T 1 38R e o R A

FARHT T R4,

FKHRIA: AT SRIA RS X STEATH s fr 2ol

FESES: P578.6"1; P574.1 CREFRIZFD: A XEHS: 1000 - 652402016505 - 0877 - 08

Compressibility of single-crystal rhodochrosite and high-pressure behavior of
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Abstract: Investigation of the structural stability and modification of carbonates under mantle conditions con-
tribute to understanding the Earth’s carbon cycle. In the present work, synchrotron radiation X-ray diffraction
and Raman spectroscopy were employed to investigate the structural stability and elastic properties of single-crys-
tal rhodochrosite in diamond anvil cell device. The results demonstrate that rhodochrosite maintains stable up to
~10 GPa and exhibits anisotropy with c-axis being more compressible than a-axis. Isothermal equation of state
parameters of rhodochrosite was obtained as V; = 308.8(2) A3, Ky=104(1) GPa and K6 =4 (fixed). The
symmetrical stretching band (v;) and in-plane vibration band (v,) of [CO;]?>~ were observed at 1 087.9 cm ™!
and 720.5 em !, respectively, and the external (v3) at 293.8 em !, all of which present linear positive rela-

tionships with pressure, and the external mode is more sensitive to compression. Mode Griineisen parameters of
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internal mode (7“1 =~0.29 and 7, = ~0.26) are lower than that of the external mode (st =~1.57), indi-

cating that the bulk compression is largely due to the contraction of [MnQg] rather than that of [CO;]?~ . Elas-

tic properties of calcite-type carbonates are discussed in consideration of previous reports.
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Table 1 Pressure dependence of lattice parameters
of rhodochrosite

J£J1/GPa al/A /A V/A3
0.000 1 4.776(1) 15.681(9) 309.8(1)
1.1 4.767(1) 15.535(8) 306.0(1)
1.7 4.761(1) 15.477(8) 303.9(1)
2.7 4.751(1) 15.404(8> 301.2C1)
3.2 4.746(1) 15.369(8) 299.8(1)
3.7 4.742(1 15.329(8) 298.5(1)
4.2 4.738(1) 15.290(8) 297.2(1)
4.7 4.735(1) 15.250(8) 296.1C1)
5.2 4.732(1> 15.218(8) 295.1C1)
5.7 4.728(1) 15.166(8) 293.6(1)
6.2 4.725(1> 15.129(8) 292.5C1)
6.7 4.722(1> 15.094(8) 291.4C1)
7.2 4.719(1> 15.056(8) 290.3C1)
7.8 4.716(1> 15.011(8) 289.1C1)
8.3 4.714(1 14.972(8) 288.1(1)
8.7 4.711C1 14.953(8) 287.4(1)
9.2 4.709(1> 14.919(8) 286.5(1)
9.7 4.706(1) 14.893(8) 285.6(1)
10.2 4.704C1> 14.866(8) 284.8(1)
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Fig. 1 Normalized variations of the unit-cell parameters

of rhodochrosite as a function of pressure
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Table 2 Raman frequencies of selected miodes of

rhodochrosite at various pressures

J&71/GPa v /em™! v,/ em™! v3/em”!
0.7 1087.9 720.5 293.8
1.3 1089.9 721.8 296.6
2.3 1093.2 723.6 300.2
3.1 1095.8 725.2 304.5
4.2 1099.0 727.6 308.7 4
5.3 1102.1 729.8 313.6
6.2 1105.1 731.3 317.8
7.7 1108.9 733.9 324.6
8.7 1112.7 735.4 329.4
9.6 1115.5 736.9 332.4
9.1 1114.2 736.6 330.6
8.1 1112.3 734.9 327.2
6.9 1108.2 732.4 319.9
5.8 1103.8 730.5 316.0
4.8 1100.5 728.1 310.5 I
3.4 1096.4 725.8 304.9
2.8 1085.7 725.2 303.5
2.0 1083.4 723.2 298.7
0.000 1 1087.1 719.9 290.7
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The solid symbols and open ones respectively represent

the experimental data collected on compression and decompression

Griineisen 2= # e W 2 1L ) 50 it b 9 )y 11 A 1
PERREE, 2 dEH L LR B2 i (Homeister and
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%%t:
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L, Ko e 28 B 0 500 R AR s s [ K =
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BRI R K 3D L EX S K5
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=~0.29 Ml y, =~0.26, LN THMHRN M 7, =
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) A A WL 7 e I B JE 2 1R A, £ B AR R 3 05
(Lin et al ., 2012; a5, 2016); 2250 1E 35~ 54
GPa 22 2k & 77 A (Boulard et al.» 2015) BLAE ~ 44
GPa A2 4 = #HH(Merlini e al ., 2015); ZZ 54 M)
1E~30 GPa I A4 A & J7AH(Ono, 20075 Minch ez
al .» 2010); J7 il A AEAR IS R )R (<2 GPa) BFAf
FAHEAAR (Merrill and Bassetts 1975; Merlini ez al . »
2012). FEMAG K, J7 il A T P I AR e v
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SERIB D) RS

SR, 2T 548 B RARABLE , 5 i A TGE ) 3
FEI R — S0 1) S 4 25 0] S v BT ¢ Bl 1) B s
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LCO; P~ FE [, 1 ¢ %77 1) b 4y A 45 5 ¢ s 4 1)
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Reeder(1999), Boulard er al. (2015), A 3T ; 2%
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