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HES—RBRESMMRSTIE: X T HigH
mRESAKESRIET

SEANF

RN GRPO i RS SR E R A=, il 430074

Wi A CEARZL 7 &, SR FWRAE N
H R AL 2 7S R0, RARIE AN ] b J52 IR 30 K 2 1)
A o AEFL I IRYA ARE R B0 R T, Mg R AR AT RE
ST AT AR A 2, T b — 4ok B T i 4R
KBRS dhF Xl (MORB) FIvE & XA
(OIB) HfdnA74 W& M) M A7 UMK 7 e fiE: MORB
FE AR AT 25U HT LU BRW) S i R AT AR it 126, T
OIB A ity 38 5 4 DA Ay 2 T8 ek M0 A o g ol 280
&, BN by 2 SAE AR /N, HAREE 1546
SMRFE . HEATST OIB FEM IR I HbI R, 1))
FAAEE BRI 4

Wi A ARAE B AR ) MM A, M A
) PR AR AR, e T g4 (LA
MRS AT AN T PSS EAE D E
I B P T R Py 1) AR G R A A W
(R0 2 e R L A B ] DA LR 4547 (Si* +
207 = Vg + 2Vo)BUE FREUR (2SI + O = 2A1" + V)
1w 0 = Nl AT 1R =57 k> T LG S o e
AL IR B 1) “ BB A% T8 B DA SR T
I, AR AT RE T Mg A AR — A BRI M A AR
JE, T A N AR R (Lattice Strain Model) t # K H 2k
FR T g ARG AR A S R, R AR )
AR RIS JRE (R Z IR C 2 A (Sheheka &
Keppler, 2012; Rosa et al., 2020). 7E %R [T,

Fifs SARAE il v e I R 7 AR R R T
BRI, XA T T FE R SRR R T RAS
JiFe,

Ty I, R SARIIRAS T FEAE i e (4
ARG S SRS Sl h A HT Z T HA
FRFFCR T AN R b R Ci, 4, SAAE:,
A, FMMHE AR R ENZER . BATER
TREA KT B R AT SR CRFREL 5, & D
) e He S I S 5, R A AR HER “A-4-
AR A R bR R RS T (Ye et al,
2018), FFEL TAHIHE G — IMA AR R -1k
BUORETTFE . BATVELL LR KB, KT AR A,
AASRE PR AT 2 F 2 (70~80%) KHTE
PRRS T RERE R . 456 O e s s, Fed]
D@L T R RSRE RS TR ST,
BAVE T LAV S AEAR WL - 4 R, B Uk
R4, A T A N AR AR 25 5 T I Aith
SEA T N ST M A SARAE T HUE A 4 v P 1) S
6N 75 204 (Shcheka & Keppler, 2012; Rosa et al.,
2020), FATELL T 74, G, ST i it 4 (Brown
& Shankland, 1981), 7£ T HhHh & A /] ¥ 365 ¥ %5 i
£, 45 30 (0 45 S nT DU A 1) Al R L T b BR A 45 b ik
FErp, SRR AR AL 84 (P0Xe*Ar and *'Ne/
AL



TP A R 2 s

918 JRFEARFE SIS E A 461

c B 13: HEKREMER SRR -

S e ERANELC R RIS S IR FERN

x| B

AR S PRAETE A0 TR R AR S 510 S 11
OYTC TCR TR LR R 20 i A ek e LA
X o et i F A DN S S AR AR S o 784 1y o
FEAR T B, SR AT 1) AL S 560 0T 7T 5 AR v T4 4k
PERAA IR S 5T Re-ReO, 28 /1H) sl AUAIG IR 45 1
(<500 C), il i Fe 44 B AR S Pk gk S
PIAT T 2R AT 15 BRI I LR o ek, il P
DA R Rl P LA R G v Y i 1R A TR A 0 O i A
S PRI R AN 4L

BATTR) FH 7K F0 8 WA P s B & DR A o iz 2 4
AR E T S+H,0+HCI/NaOH/Na3AlSisOp5 Al
Na,S,0;+H,0+Na; AlSisO 3 fE HWIEAI A F T S 1)
IRAF IR S0 R I 9, 9286 (0 R Y FIE 800
CHI2 GPa AN . SLEE KW R: (1) & S+H,0 £
29, S WEEIAF RN S, « HoS Ml SO, I Hbf
FRE R TR, Sy AT HoS F1 SO, B /b: (2) 78
S+H,O+HCI fR &, S, W1 RHkD, H,S Fl SO, il h
BRI, (3) 7 S+H,0+NaOH A&, HS
BN T METT DU IR S FhAL, (4) fF S+H,O0+
Na;AlSisO;; & W, H,S Fl SO,  Bigisb, S, JLT- 1%
Hf EEFI, (5) 7F Na,S,05+H,0 K &, Sk
TR, A /b8 HSH SO! ; (6) 1FE NapS,04+
H,0+Na;AlSisO; 7R &, S, ffe P 52 21 8] 5,
AT MO A HS AT SO; &

DL g SRR COBR T a5 KIL HoS A1 SO; 1]

EAEHE TS

1R

T EREBARR Y HERAS R e ThR e rai@ ) B PR i &, 2

e 230026

PLAE RS S, 1X —#Lii #F (Pokrovski and Dubrovinsky,
2011; Pokrovski and Dubessy, 2015), F411& I H,S Fl
SOz 5 S, W LA E 4k, EETHR SR S; AR
T8V 5 COU AR P BRI X AR S Fh AT R 52,
SRR R S5 A B AR T SO, IAFAE , sl Itk 4% 1 5 A A
T H,SHS HIAEAE, 1y RS54 A R T Ss A2 ALE s
(3) AT RIS Em S, Wi EtE, AfE
AR Z R R IA P 22 5
T St b T R R A R AT P R 5% B 1) S 5
WG, FATFIH DEW R THE T 9050 48 F & K
WA S FEA ) ST B RO BRIk P 4% A (1) B8 Bk o
RS RFFE SR, BRI 2 S W Ak b S A 8 ()
WP E R &R oI AR 3R 1) 52 e ] BE S AR
AR R 6 0 0 A% T A B R B A7 % (Galvez et
al., 2016). X T S+H,O A&, HAIMhw HT
PE, RERR SR I IS 4 = T AR B, AT B
TS, Bt X T NayS,05+H,0 A &R, I
WILRHS I N B, #1986 (00 0 A 15 AR 459 1 ik
PE, BB T Sy MRS E P o 780 i aly i 28 1) 4805
B4 (AFMQ = 0-2) Ffwfg it (ApH,=1.5-2) [
SR HoS RIS, 2 5 T 321 S Fh Y, i HSO, /S04
8 SO, FEATLE K EA EAETE . FATTHEMN , B H,S
Ah, Sy nlBEAE T r AR R AR T AR R — S
A, XA REXMARIE RS S FHSRGR o 2 7 A

S

XFE (1995-), W-LAFSCA:, WFFCTT ) SE5 A A S 5. E-mail: 1k2017@mail.ustc.edu.cn
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SR E 554 T phase H BY38 1. X T g
N ELEFHIEKB BT

2 : Sk > N2
9&%%5 %lq\iﬁi ’ EX/@, iﬁlgfé]%k
TPEREERACR Y, AHE 230000

0 K BEREIR R WA A S i is 7K B sk
(1) F= LA, phase H AF A HiuBR P9 3547 70 B IR 1) 3503
TOKEERERR EL, O 153 wt%K, HiEKE T
IS 2 S 25 55 W b BR N 3 1 420 B RN A 2 o A 2 )
D2E R R o FRATTR 25 T2 B v eR R 1) 36—k i
PR B T Mg i K ) 44 T phase H I
SEORIBAPEVE BT . UL phase H AR M BB R
(1) 52 0 B R ) (R0 386 Jnfg 97> - 76 30GPa 4541,
300 K #2000 K, Vp 1 Vs 73 5l k2> T 8.5%F1 10.0%,
SRIMAE 60GPa I X B 1 sk 2D 43 3l A 4.7% 1 5.6%.

Phase H [ 5 FV3 FEAIR T Mol (1) 3= 220 ) A5
B2 4 (bridgmanite). 7EA AR B, phase
H 7EIR L2 1300-1700 23 HL AR 25 43 fiff A HL 7 2 40 A
/K (e.g., Nishi et al., 2018), SEBEP L. ik
TP RVEE S BB N 2.7% 1.0%F1 15%, HAr T
M R 1) e L0 2 T AR ) b R 2 T BOWLI o 7 75 JE K

B R C M oy N O 00y i P D) O I ¥ e B R )
L S, ATVER I, #TEARE L) 1300-1700
o A I B 22 N ANIELSL T (e.g., Schumacher &
Thomas, 2016). K, phase H {3 n] LA RE X
SRS, XA HE— D EDIE 7 /K AT DLgdinis 28 N
W&, A4, phase H o Mg? 1 Si* n] LAtz AP HUAL
TE K 5-AIO0H, K /K47 4 BV 1K X 4

HiL 7= 2% 1) S 45 phase H (IAFAERAE T 3F—2BAE
o FRAITHIE4F5] T phase H (80 5 & 1) 0, 76 F
b THUR , O T % 1) S R T LA YA
BA 2 AL &R SRR
SGLOBE-rani (Chang et al., 2015) FW, 7Eykf
o A —BE PG RSP IR i N 2 1200 2 HLERBEAbfig
B W0 I 2 B 50 1K %% 1) 5 (Ferreira et al., 2019).
I, Phase H W& £E 1] fE2 T HubS fr by M 7E 4% 1) 5
PEM BB RN 2 —

B—AEH T R (1995-), WELFFTA, WEFUI7 I il B0 2o vE i 58 — P JR #1715, E-mail:  songzj@mail.ustc.edu.cn
SEAFVEF T RGPS, TFEHIFHNG T8 o PR T FE LA RGBT AR RIRR I 19 e AR A5 TR 3 00 2« MRS R

PR LG HOHA S BRI AL 2 . RS ) - SR X
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b L g FN IS TR TR IR S T R F T
KESRSEREMIF[FIBIH L

FEA, KA

WIS shERRHE 2% B, B 310027

TRANON HUBR R P Al AR v 4 DA A
FUSFEAT EEL M, 1y HILAE IR A A A RS R
W A5 DR A T A1 A 7 R Hb Bk P 849 5 1) 4 AL
PRI A 250 2 HUEEERR IR g, wi AR
7N AL T 1] LA Fe-Ni & A0 I8 JR RS . 134
By T i A7 7 AT BRI . /i ABIEITIA R
Fe-Ni &4z WAl 4x )& s AR R0 4 WA # nl DL A
AFURFB , AH LA L5 B AR A M AN [R5 X BT o ) B 43
WA AEAR K4+ (Deng et al., 2013; Tsuno and
Dasgupta, 2015; Zhangetal., 2019). 4 5 4F (1) BEfi
L % S D D A Ay A 3 iR A TR IR 1) i
17772, AWFFAE T 2 TR B HLAE 10 GPa - (1450
‘C) AI19 GPa (1600 C) X AL HE ) Fe-Ni-C-S
o> HEAT 1 vl ve Hs SIEHR, S0 2 A1 0o I 4 AH W R B
(R S A8 HRLRE o IR Ah, AHITFUICEE . BB T i A OG
T4 e BT R o IR BV R T SIS B I A A AR IR

SEEG IR 45 5, AT T HLAs 2 S T iE G T &8s
WRELSY, HEE, SRR O R . BT RTA
& BRI (Tsuno et al., 2018; Zhang et al.,
2018), HLAS A S BEAD 6T - B At 1 o LA J 2
3%, WU Extra Trees Z5# BYSE pli22 2] vk, wILL
X E R (0.98) FE AR O B 4 615 2
(MAE=0.23) K377 i%% (RMSE=0.39). It4F,
TR G, 2 R 2 M 2 (1) S R R s SR DR 1y
F W ML A% 24 SRR TN Fe-Ni-C-S #& 4& rh f id i
figt 155 Ll 28 SRS TR B g AT 5 o 5 v i TR S0 AL
2] G, WA B Fe-Ni-C-S Ja4K ] LUAE A 31| g
B DR B (P b h B e A7 e, JF H. Fe-Ni-C-S
JA5 PR 4 WA A R b 2 0 i 0 2 Jf0 iy v g 3 2
(A5 B AR o T B0 A E T L T 24 A il 8 4% 1
N AT REFEANAEAE, WA N BEAE HLE B 4 1) JES S
B, BRCA TR 1) T LAk

BT H il R Fe-Ni-C-S 4 FRAH 67 11 52 30 07F 50 B JOnf I8 i i mh i A B TR 76125 (42072066
BEE R HERN (1994, WERFRAE, HFR e MR 2 AR SR S B 9% E-mail: leijiali@zju.edu.cn
SEEEAT A K (1986-), A AWRIFIF G, WEF 5 M HERAL 22 3008 SR 3) ZUAF 7T, E-mail: zhangzhou333@zju.edu.cn
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8 Il 57 2t B AR R L I A AN AL

el 1 1,2 1,2
ENE, AL®E, 207, R
1. PEEBRERE FeRy i SR I s, P ERRER AR S BRI 2 (R 2B, AR 2300265
2. FEREERE AT A AL, AR 230026

[i] A4 i 1R A A7 A 22 AN [R] 20 PR A4 AR,
BN WL IR TR TR R AR K TR o 7 M R RS 1)
it R AR, BERR ERFK T LA SE VRS, TE R —
T A 2 A RS Tk R R I A 1 s 7K I Ak 2 R] (1) e
SRR . I SRR AR H AR R P B A R T, fefE
TEAR AT IR PTG EE IS R TC R 51K
HRUE bR S e R R e MR A T T R T A
Mo il A i T e ) Bis#, iR
73 1R BRARCASE 73 ek P2 R R 7K 1) EL s e ) BRAIG, 8 I it
A AR A 43 B T B TR SR M AR I s 7K A« 40 30 T A
R I St AR (1) A 43 B e R DA DR I A v A
I ARAE Y B FLAH DG () B B ML A A
=X

PATTRI 7K I WA R 45 6 06 27 8 3l Bt B AT
MM T PR £R (Nas AlSisO )~ 7K A4 58 s S Ui 44 1) 41

B S AR BN, BRI - AR KL
il A0, R I S AR e AT LR ik e 15 43 i@ (spinodal
decomposition) WL & AEAH 7 2. 1 H, T EERR R
53 FHIK I B)) ) 5 A AEAR R 22 001 5 st T4 18 1 ik
PR SR 20 43 ] LASCHE SR ), TR P B B T 1R R
s A 1R W 24 245 ) OF EC TR IR s AR Bk, i S ib i 24
NSRRI o il JEE P BRI, SRR T8k
Kbk K, FEUFEM .

T R I W S AT 55 43 Al R B S 4
W92, ATHE 7R T — i 0 I SR A A AL
T A A 9 28 5 4 A7 R T 400 45 ot B[] B 4 SR AN )
LU A P Ak P SR PR RN ' 7K IR, T R — R A o317 )
P AALEAA o [RIINE, e 15 70 fift 3 Pl A 4R 2y B ML o]
DA R b B s s A4 R AA AR 23 B TR 3803, X T BB
KR IR 1) AT B2 e
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RERRTEING 520 F R A ELEE S
T, B

PEBHERAR KRS HERRI =S (R R0, &8 230026

RF AR R DT RE A 3t BR 2 T A 5 s N R R
PR e ok 23S BRAE i ER Py 8 IBT 7= A 1 M sk 2R
A 22O, B R A L R R RRIR AR IR S R L
B BRI ER T S e it o £ () R A ) R, FRAVIAEIX
HLOGTE IR S B/ b B I ) g ok 7 520 TR A
TELLIHIFEM . 520 T KANIE S 1h1 75 Hhb 1k 3 7 (1) 47
FEPE—FAPAEG, S0 B 2% 2 7 M i 7 A [
DXk I 520 TRANELLHIAE 520 F1 560 PHANRE

YRR A A R AL . EARTUFH, BATHE
NERIT T A AR AT 520 ANIE L1 40 3405 K 5200
7o s O EE I I 5 2 i i 0 s O AT R
B AR A AR RS, TS E0E Ca ik
AR IE K. XFhE Ca lBEEARALE 560 Tk
WA AL TE K 560 T KA 42 1H FL AT Hb 7R 22 nT ER0IE
HIDCHE . DRI, et R A5 11 R XS R s P )2 45 4
IR E KL,

H—EE T BT (1982-), Hd%, WFFI7N: il A )%, E-mail: zhumao@ustc.edu.cn
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BURUEEN T HUHIBHET t H 7 BB

=30
A E it

1. WK

Rk, AR,

Tk RV Cepx) B SO X i KK
T [ 72 T A TR R P S KO8 B 1) B T B
SR, BT epx HARZEN H &5 G HLHI LA 1%
"ﬁ{ﬁﬂ{)iﬁ, 11 I AL e R AL 22 T BolU epx

TRAT T 5 K IR /K B A I 2 AR R HE 1)« 3
iﬂé BEE R T Gk, JE T L8 5% ) 7E w4
H s 2 TR 90 5% H s A 52 2 TR) 52 20 O 3R 1K) B 9
WRER T 2N, X5 cpx ' H P L
AL T R

TEARTAHETCH, AT T 2BV HE N cpx
BEAK S B2EE, B CFFmENL (Support Vector
Machine, SVM)X} cpx B it ¥ 32 22 70 25 40 BORK 5
T THLASE 2] (3L 1904 MEEAD, # T —

FEETH: LG AA SRR (BX201700206)
B tEE T R (1989-), LR,

%/% 722, REHREY,

e HERELE B, BN 310027;

2. WA 22 R 5 IR 2 U T 2 S

KA,
B A2

BLM 310027

/\7’%

ATLAFT R IX 2> epx HFH 2B RA TP UG —
CRMAHER%>92%) . #E—Hh, 75 SVM BRI 5T
SEml b, oo B BORS T (eXtreme Gradient
Boosting, XGBoost) ML, FE TR AR A
ST REREE, BN R AN FEAR A, 18
7 T PR A TR A T A oo 3O ST A
DURRFERE, RILTAEE K b S Na 45610 H
FERGKETEL, BT Na S EEH cpx BERG K
A2 H Y. AT SVM Rl XGBoost #5754}
T4 cpx P H B KAEY #, AR HTE cpx T
T HAT R, I KIS R VIR K & i AR
T A K A B AR A DL S R S KA R KA
Z IR

WEFCTT ) M s 4 Fh ER {1k %% . E-mail: huanchen@zju.edu.cn
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N, degassing of low-melting iron nitrides and origins of
Earth’s missing nitrogen

Lv Chaojia, Liu Jin"

Center for High Pressure Science and Technology Advanced Research (HPSTAR), Beijing 100094

Iron nitrides and carbonitrides are the two
primary hosts of deep nitrogen in the Earth’s interior;
hence, the storage and circulation of deep nitrogen can
be largely controlled by the melting behavior of the
Fe-N-C system. In this study, the melting temperatures
of these minerals were determined individually and
jointly using an electrical resistance jump diagnostics
up to 80 GPa in laser-heated diamond-anvil cells. The
solidus curves of these samples are extremely low at
mantle pressures, and are marginally affected by the

iron spin transition, nitrogen concentration, and
carbon  incorporation, suggesting nitrogen-rich
metallic liquids likely exist at depths of <1500 km in
the present-day mantle. Meanwhile, our Raman
spectra are indicative of N, degassing out of iron
nitride liquids at <12 GPa. We propose a two-stage
mechanism of low-pressure N, degassing in the
proto-Earth coupled with nitrogen-rich liquids hidden
in present-day lower mantle, shedding light on Earth’s
‘missing nitrogen’ mystery.

Funds: National Key Research and Development Program of China (Grant: 2019YFA0708502); National Natural Science Foundation of China (Grant:

42072052)

First Author: Chaojia Lv (1993-), male, Ph. D. student, Research Field: high pressure mineralogy and geophysics. E-mail: chaojia.lyu@hpsar.ac.cn

*Corresponding Author: Jin Liu (jin.liu@hpstar.ac.cn)
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J:i’éfllE' i }:TZ‘/%'ﬁ:T Mg3A12$13012 E*WJE

BEF,

REERE, FWAE,

K =R
x| kAR

1. MO BIIA R E R A st =, K45 1300005
2. MK GRS M A AR G, K FF 130000

IKAEHOERVR S (A7 £ AR L (OH™) f74E T
HERERFA v, 5 HER B ) 5 R0 R A A 42 0K
EHEFEM (Hirschmann, 2005). FRFEHZ X -
TR ) (NAMs) 2 rp g E B AF K EZ —.
Hrh, MgsALSi;Oq, A A 2 U8 1 = E K 2
—, A7 B 1 20v01%, iy UV A ¥ 40vol%,
B E KRG H i — H A 43, Lu 5 Keppler et
al. (1997) KINAE 10GPa 5 1300 K, Mg;ALSi;0p,
AR AT ) K RIS B 200 ppm wt.H,0. Withers et al.
(1998)5 Mookherjee. Karato(2010) & I Mg;ALSi;0,

FEETH: (41902034)

AREAT IS 7K AT LLA S 1000 ppmowt HyO. R4
BELRSG 1 FAT] T At o K IR EA A A
WS O S| D22 B N I 2N 1 =T e 2 ) 07 NI .
5-12GPa 5 1300-1500 K [l K4 1F T, SR Y5
PEARILAE I B Mg ALSi;O M RES,, JLRA,
b ST IR ) 100 BOK B E, il 2o el T
BT, Bt — DA BT A I e
AREA G KR, o EHug R & Mg;AlLSi;
O AR AT 7 7K F2 10 [l B 4 030, 35 B T /K A L b2
A7t G IR

WEER A BET (1997-), WLWFFA, W5 im: HIREFES. E-mail: 1264637171@qq.com
SEEVEE T A XIER, 2%, WF5eJim: HERE#WF5T. E-mail:liu_zhaodong@jlu.edu.cn
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BT ##% 4 - 18K Mn-Fe” TSI E 1t

AR E,

RE /A

TEREERE THAERALERTFRT, T 510640

The ratio of melt Fe**/FeT is the direct index for

the oxygen fugacity (fO,) of a magma system. However,

the advanced technologies for melt Fe’*/Fe’ ratio
measurements (e.g. Mossbauer spectroscopy and
K-edge X-ray absorption near edge structure spectra
(XANES)) are not yet all-pervading, which is
inconvenient to acquire the fO, of a magma system and
thus understand the role of fO, during magma
generation and evolution. Here a mathematic expression
for melt Fe’"/Fe’ ratio calculation is derived on the

basis of olivine-melt Mn-Fe exchange [Fel' /Fe! =

1- KDMF™ % (Fel /Mn,,)/( Fel /Mn,), where

ol/m

2+
KD " is the Mn-Fe*" exchange coefficient between

olivine (ol) and melt (m)]. The key parameter,

2+
KDY | showed a large range in previous

experimental works, which might be resulted from
varying experimental temperatures and compositions or
inaccurate Mn analyses via low-current electron probe
microanalysis (EPMA). Therefore, a series of
graphite-buffered experiments, where almost all Fe are
Fe*" in graphite-buffered conditions, are conducted at
experimental temperatures and melt MgO contents
ranging from 1250C to 1450°C and 8.61wt% to
19.37wt%, and the accurate MnO contents of olivines
and coexisting melts are obtained via both high-current
EPMA and laser ablation inductively coupled plasma

mass spectrometry (La-ICP-MS). Our experimental

data, in combination with previous accurate
. Mn-Fe?*
experimental data show that KD, ~ values are

constant (0.730 =+ 0.025) with varying

experimental temperatures and melt compositions,

nearly

which suggest that temperatures and melt compositions

2+
KDM™ ™ and  the

have no obvious effect on the olm

2+
KDY observed in

significant variations of the
previous experiments are largely caused by inaccurate Mn

analyses. Our mathematic expression, along with the

2+
constant KDM™F¢" from our experiments allow us to

calculate melt Fe’*"/Fe” ratios without need for complex
measurements (e.g. Mossbauer spectroscopy and XANES)
and any temperature corrections, but only need for
accurate Fe and Mn contents (or Fe/Mn ratios) in olivines
and coexisting melts, which are readily measured via
EPMA. The Fe*'/Fe’ of previous experimental melts
calculated via our method show excellent agreement with
those measured via Mossbauer spectroscopy or XANES
and calculated via olivine-melt Mg-Fe exchange method,
which demonstrate that our new method is valid. In
addition, no significant deviation from the olivine-melt
Mn-Mg exchange equilibrium is the important
precondition to apply our method to calculate the melt
Fe*'/Fe" of natural olivine-bearing samples.
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IR 5 [E 7132 X T KA 48] 7K 53 Bo R 2B 200

WA, AR

L R ZE B EREWETTT R BRI 22 1R 5% s S =, S P, 5500815
2. EREERRE, B, 1000495
3. P EBREBE AT R 2 s A L, S, 230026

AT FORONE 7 S Bk bbb = 2 i 4 e 4, [
AR Ky 44 SUTE KA s A FORON A2 & ppm 237
HER7K o IX BETE (1) 7KK 2 e E g i R A AL 2
PR, U R . F SR LR A R R AR TR
2, NI SZ M1 M 1) BR 5y ) 27 ok B DA S R Py 35
(K4 A PR 2% (Tauzin %, 2010).

TH R R A PR T KRG R A, R Uil
kAN TR 49 8] 7K 1) 43 T 2R T DA A A S8 AR 1) 7K
i (Wade 25, 2008). 1 il i i 5256 i 5 7 AN
[F Ty 25240, IFSC R — S50 s 0« W BL L
W) 153 SR 7K 43 B R B s e o 3T NE T 7 — R4
(ST, A ) 1oy J s 00 55 2 BN K AE 44 X
TE/KH W8] o3 i R AP K, ITA3 201 Deprops
KEZHAE 2 /£4 (Demouchy 25, 2017). {HRIRFE
At Depuopx AR B EAE 2 22 AT AFAE— MR K
AT, B —LERARFE A T Depwops IBEIT S
PLE (Xia 58, 2019). SEERFTTS RIRFE S0 22 5%
s BN K I 43 T 3 B0 ) RO ) By 5 S B0 5 )
HHAT BT

FHETH: SMNARF RIS E ST (202012033)

AT FTIE R T P LA [R) B 23 1) e Ao 25 4 b
VG (— A S, 55— AR 2T
BB, R AR WA FRET T — R 500 sk
S, SEI Vel A 1~7GPa, i B ok
900°C~1100°C , F| H HE A Hi £1 Z1 e o X i 1R K 75 12
AT . IRPE AT LIS SR, AR R sLRg T,
1GPa F Depyopx A 2.4+0.6, 3GPa 4 2.240.6, i 15K
Kb (5 F1 7GPa) AR REIY N 1.8£0.6, 5
HNSZEG A (Novella 25, 2014). AW5{E 1GPa
ZAT NAFRNIK A B R AR T AT N SEER S5 R 1.4+0.4
(Aubaud 5%, 2004), #Edll CPX 5 OPX [A] ¥ (1)K
S RBT B S R AT ALO; &&= 5% (Tenner
&, 2009), AWEFCRIT MR ALOs &R 1.23wt%
M Aubaud IR A ALO; &84 3.39wt%. /K43
Be R AR A R I, B 3G 0 B, RS
FRAAE N ATREORFE ) — /N 28 TR, By
s I3 6 7K AE 44 SCTETKAT 1) (1) 53 BE SR 2800T e # A
TE—E HIREIR, A T 3RIBCE HERR 1L g /K 5 s 5
CAIVEAL K (5, 5 S — 0 X W 3 TR 52

FAEFTA: WA (1996-), LW, B . LR HER DI FT. E-mail: judongyang@mail.gyig.ac.cn
FEGEVEE TS ALEF (1980-), WFFTH, WU 7M. SEISHhERIL 22 I LL AT B2 24 9%, E-mail: duwei@mail.gyig.ac.cn
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g E R T g AR E R TR AEBAS
WEFSAZEZ NI WS KENR

REEER, WA, REF,

E£WE, HE?, Mok, =&, kAN

LMK AR E K S, KA 130012;
2. PIEBESE IR AT B R ERAG 2 H K A9 %, SR 550081
3. WMORE: GEE MR R L, KFR, 130012

IKAE DAy R ) — ol B T (R 2 7, S R IX 3
FOAAT B e T AR 22— o KT AR R A
HT 40 B VF 22 4 BRAK 27 5T LR b Bk 08 ) 5 e
JRAE T o el vy T S R 0 W, I BRI H (14 K 2 22
LL OH JERAF7E4 L LK) (NAMs) ft, H
BB TR Mg A B, M sk R ) T2 S By
B K BE

AT A Z o A A R s L R AEAR
B (K9 s ) AR S A A T 0 BERRUE A7 A, o e i 5 e
Bl 2 — LR B AT A ] DU AE T Mg
FITIES, TS A A & Si0, i 945 3447 1
A2 0 AsBo[SiO4]s, H A R0 27 o)
TEARA T SR R bR Y, Al 2 1A V22 Hb B A 1 5%
SR Y. — RIVSERBEIUR W, AR T A AT L
fiK, ¥FRH (OH™) g BIH Mgk, (HAR

S50 25 RAFAE R 28 7, FL0r 7K LT 231 L
T ppm A& IKIEARML2E B o AR T4 R IR
i JSE S s R ML A7 AE 25 58, B A E N AR T A
HH ) L TG, BB AR A IR KR PRI ST HE AN IR
N5 G I o 9 i 21 M T00 5 1) 1% s ) FH L
PEMREE N o ARG H, BATRRE T KRR &
A K R, fE 18-25GPa Al 1700K-1900K [
W 44 T BT BRI SR RS2 100 ek
HVBERR AT AT B, WA RN S b B R B A
A 9 B P LT R 0 T B R S R AL AL, 8
L AR 2T A G R 2 O i R AR rh R S &
T R EHLE], 5 H B AR A K S B
JE RS () DG 2R, 3 — 20 I I A FL AT 2o 5 A
U KR, LSS R A BT T b g s B R Hb
2 T8 1R K R A7

BEE IR H e s L AR BRIV X A L A A 1 A A R R A B SR IS (41902034)
BAEE R BRBERE (1995-), W LWF5Az, WF5 . Mg i Py 44 - JEKE W IE ST, E-mail:  lychen20@mails.jlu.edu.cn
AGEEE T XIRR, SRRZEEEE, W57 HUERVESE A JFUR 2. E-mail:liu_zhaodong@jlu.edu.cn
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FURE X A

2K B LIE AT R

KEL, HRE

FIRURZERRL A S TR e, SR R BT I [ K R S04, M At 210023

HR LA — A EE RN 2R
A TR R o T 44 SR TSR ) R SR v
SR KR UL, AR SRR AR, T i —
SeAR MG E (W1 Fey Tiv Cr %) [AANASHRIAL & n] fE
SRS RO A A R K BBt S A A AR
o 510, FIREEE T RERE HIHE B C-O-H Ui
PRATE PR (KBS, T 32 1 i A 0 v 7 R i
o CATWETTRT, HubE 1 4% 5 78 N TR A 23 ] 1 H
A REMAL 1, Kb, EREVITTHET Y&
KA, AT SR A P SR P 2 - A R
T b ) 2 B 2 AT RENS HEAS LK)
B KVEA L o AT r R T A e
W ——HRIE A RO T 35 R A 5 K S 5
WFFOLAR G, i T2 S AR T okE 2R 4 U LF
BTG - Fe Tk, AT i Hs S RSk
WIFTL T 4R SR A R A 5 K PR IR S

S ATUR A RIS — DB B (K BN Al B AR R 5
FlAS [ e B 34 5 (R R A A i i, B
AR A LS ERAA 3 MR .
5 RSB AE 1-3 GPa.s 800-1000 °C F/K ML FI & 1F
BEAT » AT S0 AL AR B AR A D A s s
TR SIS CEEn iy B . WIIARFE & D) E
Ja A < AR PR 7, T DLRE S A R A L ) R RO

BRI RN, 5 Fe;04-Fe,05 (HM),
Ni-NiO (NNO)F1 Fe-FeO (IW) 1 Ay 48 3% )& 22 ph % o
S 25 UG R AR 26 WA . F L. 404b
TR TR S A I, A i T KRN AR 2% R R A AE
B I 5 R i e 7 =R (R B sV IO

SIS SRR (1) AR A PR L A A B i
J5 0 F 5 T v o 4, S B 4 3 3 K g 92>
FEARREMMAERR, (2) MEHEARAYH FeO & &
IR, R AR 5 5 4IRS R A DGR R R A
I, W] SR B T g R T 2R Fe (AN A B
MR TP IR IR R (3D AERAN R HLIX 1
Hiu D AN A B Ge vk W, MR IR AR FeO B i
H~6-9 wt. %, HLHE SU 25 R HEWT, Hubg AR A AEE
JR A (TW) R IR R 35 i i 15 2% Bl A A 4 #F (NNOD
TR H~50-150%, a2 U, b b A A R A
FE AR R 1 488 i R A0 5 P A PR R EE A I mT R4
A A K RE ) B AR A DLBERE R A R
HFPRFE MR 1 WA ~10-30 ppm, &4 F (1-3
GPa. 800-1000 °C F1 NNO) A%+ 1 AT 45 R Aw
ik 5-10 5 LA X REWRE, MU A i A b i P2 Sk g
HOTREH RN T, TR BN IS AN EHg v 2 )
AR (W S, B O R AR 9 4D

. ?3”@0

HEWH: ERESVLIR (2018YFA0702704) FIEZK AR SETH (41725008)
W EE R kYL (1997-), LW AE, DR 5. SR A%, E-mail:  zhangk@smail.nju.edu.cn
*EAFEF TN IRE (1980-), #3%, WM. 990454124 E-mail: xzyang@nju.edu.cn
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i R AR TEIA: KRB RAEMATH L)

T R g 5 MR BT ST BRI R S &, bt 100029

A o 1t A ER K I A 3R R 48, P 15
TP ESBER P S Rl 2 SRR ORI, s Kl K
Wl LI e B RO TE AR IR . i
(S)AE LBl = (R L 2, FEE 2 i
HERE P PR SR A 0, W R sk TR 0 2y
Ft BRI e AR T Sl el W R A
AR R 25 ik 128 1) S8 A AL JSUIR S 5 o A% T MORB,
YLl LI s fy vt 5 7« E AR A AL 3R
H(3S) 7“7 = KRFE, 8 BN K A
PR T M AR S A R R 28 B TR ER . AR,
X AL GOU I AR A 32 BB AT Pk A BBE -
DIURJRLIR S AEAR iy oF (K 0 384T 0 MR RF Ik S K
M RGN0 PR ik b e R R A T

ARF bt A2 5 A AL A SRR A i R i K
FEP ORI ERAL 22 AT o ARBR T AR, bty i A o
Tt PR PR P58 S v, 2 IB BB TR B A 10 U5 30 AT
IS R A - AR A AR K AR BT s
HAR R R PRI AN I & S idk: 1) 5 Fe
bR (fSy) Wik, FER-A A HILRE A [ 43
K S (AN ZAHARR G, AT S I ol
B DA BE R ph S FEFA: 2D 3F Fe M £S,
WAk, ARG A B R oA K BB [ &
dr, VUARTRORIRR S LB, BHAS T S FEMRO hiT
¥, ARFArrA S it

fiE i difA s S A& ([S] M H P AL R g 4
PR RS BN S EE . ] DEW AR 5T AR
AN IR BEART i A b [ST AR AR LE g, &5 2R B R AR 1
SEM P-T-fO, 511 T, S £/ LR RS T HS A HyS
ERAEAE, SO B T REIAEHAK, SaMdE, ik
RS A— 8 AP ST, [HAE~90 km
Ab BAT — AN (0.5-1.0 wt.%), KF I T bR i
PRRE TR YT, W5 7 AR AR R 7E IR VR S AT B A7 AE —
AN R S BRI o JoR B A A Sk s A R A
S HHE R 2.91X10" giyr (30-230 km ¥E
FE), oSS AHA-2.1+3%0. AHRFTAER A S H
NI 4.65X 10" g/yr, {UH 6.3%01 S #REHE] 17
Hiv IS AR

AW 5T FE A T TR b A AR ) M ER AR 2 AT
hs XPERMEAT IR S R R EEE L 1D MUY
FARES A TR JE) S TEFRRENT, 87 0 b iy T
BMFA 6.3%, HIMEEERZE, Mbir-Ril S 15
B <20%; 2) FEHNHATN S AN IR A
F, AFFR AT AE IR R R FEASBELL SO, 1 TE 3k e 42
PP 3) s RS 87 i I,
KA TRIE 'S E e L HEKR: 4 K
A S BOR T g 53S (HEFSE N MK Ak
&S M FFLE BTF, ST HERK WIS B AR A AT
HEERRE X
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— MEPL KRR B R R FERR LR FIRT A R E (SCSS)
RN FRE: W RINERRS EMRB/INET

ZHEMHE, ke

JERURAE Bk MRA R 3 LA B R Sk =, kst 100871

PRI 2 5 08 A 0 A 2 L R B At P A, A
Wi & sulfur concentration at sulfide saturation (SCSS)
X1 A S ST SR A ik R rp i N S8 A 0 3R AT
ARG, HOW S K BRR A 2 AN EUT
], ARSI FEAZ N o3 5, MBI, B K
A, AR EERARIE R, SR A A A
B TARZHAR, SRIMHAT ) SCSS 7Y rfr DLZS 56 4 45
M)m 2, R T 5 KRR R SR 4 A (P B 40 22 i
/K F B 5 SCSS I IFAH GG 2R L& A3 3 S B0 IE 5
SR B A A h K B I R B B A SRR IEE
B, X IRE T IX LRI K N ] . O’Neill and
Mavrogenes (2002)42 H T B K ik R dh ks i b S*
() A ) 2 B R HE B2 R AR A Rk 30 In[S]sess= —
AGreereo /RT+InCy —Inafsy' +Inafed® , A7 Fil Py

073 Sl ARAR AR ) VLR s B [ 3 A 0 ) E g, sulfide
capacity, M EALERIPNEIE, FIEALY)T FeS (1)
TG IX L RATTA 44— A JE T O’ Neill and Mavrogenes
(2002)F H A3 2 BEAS HEZR (AR AR, 3k — A5 78 (g
A SR B KRR S MR 1K S LA 8% and HSTHLS
FPIE SAPAE, AR A ) B Ry DU IR A 3
AR, . X T HS/H,S, #IAX A In[S]scss= —

AGpy poo /[RTHINCys— Ina™ + g%, X 5 75 T
sulfide capacity Hi Cus, hydro-sulfide capacity $51C.
ETOAMLE W GREWEE 0.15-3 GPa ,
785-1600°C; /K& E~1-13 wt%), FMIFFH]— Cus
MR, BRI A AR AL 23 (1) pR B, FRATT PR AR AR
ARSI 4 1 FE L AT I S 30 25, 2 AT R R B A 7Y
A TARKIED o KT [R0A ) 52 560 B0 ok 1 fsobi k3
) Liu et al. (2021), XFEATTH EILUESE T X — B
N AN AH -

FATHe X — IR T 1H 5 Ruscitto et al. (2012)
I 1A B R A 9K X aA 1K) SCSS A, R ILXS T
KZH I, SCSS fH & TSl (m & &, $R/nHh
2 35 Rl P e 0 A LRI (R RS o 0 N T I oI 2 i
FI7K 5 5#(0.3-6.2 wt%), 51521 HS/H,S & &
7E 82-1410ppm Ju [l N AZ A, DA IG5 9K 22 Q5 AH 6
T MORB [ & ®=AKH HS/H,S Mok, &
AT RS B8 W] DA SR oF S50 b AR R 4 A R SCSS
i, 58 KE B AR E 48 &1 1 S,
SCSS A My o B I AU 7k B A i R 7K 2 o 0 I ik
PE B RO REAE, BRI AT DAFE S8 J 4% 4 A b B 47 B4
IR R ot

HEEWH: EFRESIEIR HERHIEETH (2019YFA0708500; 41802052)
WVEER A AR (1984, BIWFFCOL, WH5U5m: SEH A%, E-mail: huijuan.li@pku.edu.cn
*EAFEF TN 5RK (1963-), #%, WM. A PAA%%; E-mail: Ifzhang@pku.edu.cn
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Partition Coefficients of Fe'* and Fe’* between Mantle
Minerals and Melts: Implications for Redox Variations
during Mantle Melting

Jintuan Wang (£ % H), Fangfang Huang (% % 77), Xiaolin Xiong ( #% /N K),
Eiichi Takahashi (% ¥ 2% —)
b BRI MR ST T o Z MR R 5953, M 510640

The redox state (described by oxygen fugacity, fO,)
of the Earth’s mantle is governed by the phase
assemblage and the accommodation capacity of Fe®*
and Fe*" in each phase. During mantle melting, Fe** and
Fe*" redistribute between the minerals and newly
formed melt. The redistribution of Fe’* and Fe*" will
inevitably cause redox variations. However, how the
fO, of the melt—mineral system varies during mantle
melting remains unsettled. Because the partial melts
faithfully record fO, of the system in their Fe*/Fe*" (i.e.
Fe*'/Fer) ratio, thus we can investigate the redox
variations by exploring how Fe’'/Fer of the melts
changes during mantle melting. Fe’"/Fer ratio of
mantle-derived melts depends on Fe*" and Fe®" content
in the mantle and their partition coefficient (DFe’* and
DFe*") between mantle minerals and melts. However,

DFe*" is rarely determined due to the difficulties in
determining Fe®* content of silicate minerals. Here we
perform high pressure experiments at 1.5-2.5 GPa,
1150—1420 °C and determine systematic DFe®" from
the relation amongst DFe’’, DFer, DFe’" and melt
Fe'/Fer ratio. The results show that Fe*" is moderately
incompatible in orthopyroxene and garnet, moderately
incompatible to compatible in clinopyroxene,
compatible in spinel and magnetite. Partial melting
modelling reveals that Fe’"/Fer ratio remains almost
invariable during partial melting of the oceanic mantle.
But it increases slightly during the melting of the
sub-arc and decreases slightly during the melting of
plume mantle. Importantly, the elevated Fe’*/Fer in
primitive arc basalts (ABs) and ocean island basalts
(OIBs) reflects oxidizing nature of their mantle sources.

FEEIRH : AR EE R SRR Fe® I Fe™ LR B SN E (42003047
B—AEH A EE (1989-), BYERRFSCG, WEFU77 . MR A FURAS AL . E-mail: wangjt@gig.ac.cn
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SRR A TS E M SRR R

TS 21,2 > 1,*
BT, X A
L b s R L, 65T 1000945
2. JbRURE R 5 A RSB, JEad 100871

T 1R 2 M A S A B ) T AR, ot M e
HEAMBERGE ) S LR, SR ik 80% LA B
e P FR B R SR ) S T R A RIS (CaCOs),
ZET (MgCO3), A (MgCa (CO3) ,) (Oganov
et al., 2006). HIASCEAMIAS A A0 TR W AT
ARE s T2 AT R AR RS B0 TR A 1) S NV S 25
BE SR AT P i T R 5 AT o AR ZE RN 1YY
e S AUE PE O 2 i m IR SE B R E - (Fiquet et
al., 2002; Stagno et al., 2011; Solopova et al., 2015),

SR, UNBFICH A RS RK L AR 55 2 W 52
M) o 1 e ER 00 R PRSI T TR 5 5 B R /K B30 R o 1
F 5 ATREAE TC ML PR B S0 B 0 TE R ) FE AL

H T W KN ZE R e Mg AR ME R S, 3R
AR T AfF o i R 45 14 (6-25 GPa, 800-1800 C),
BRIHE C-CO (CCO). Fe-FeO (IW) 2G4 3% J& 9%
AN AR E M. SR 45 R I, 2R 7E Lt
2R SR SR M ' HaO AR I g PR P AR, S A iy
FEAEY R EELIRAA

BT H: FRE AT A ARV ROR R 8 BT IS (2019YFA0708502)
W—EE T el (1993-), W LWFFAE, RS S - KPR, E-mail: xiaowan.su@hpstar.ac.cn
SEAEEA T A XE (1984-), BRFH, WA, W07 AT PP EL. E-mail: jin.liu@hpstar.ac.cn
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Constraints on fluids in the continental crust from
laboratory-based conductivity of plagioclase

.. 1 . .1* . 1 . 1.2 . . 1.2
Haiying Hu', Lidong Dai’ , Wenqing Sun', Mengqi Wang **, Chengxin Jing "
1. Key Laboratory for High-Temperature and High-Pressure Study of the Earth’s Interior, Institute of Geochemistry,

Chinese Academy of Sciences, Guiyang, Guizhou, 550002, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China

Highly conductivity —anomalies have been
extensively observed in the mid-lower crust by
geophysical surveys and are closely associated with
major constituent minerals (McGary et al., 2014).
Electrical conductivity of synthetic plagioclase with
different composition and water content was measured at
1.0 GPa and at temperature up to 1173 K. The influences
of Na and water concentration on conductivity of dry and
hydrous plagioclase were respectively investigated. The
global conductivity—depth profiles of the continental
crust constructed based on laboratory conductivity data

HETH: EXARBSEEES (41772042; 41774099; 42072055); FEE

of plagioclase and other major constituent minerals
indicate that even though crustal rock contain a certain
amount of water in crystalline structure, it is still difficult
to account for the global HCLs observed by the
magnetotelluric surveys. The addition of aqueous fluid
into rocks is required. To accurately constrain the fluid
fraction and salinity in the HCLs, the bulk conductivity
of fluid—rock systems was further calculated, and it is
suggested that at least 1 vol.% of fluid with seawater
salinity is necessarily present in the mid-lower crust for
interpretation of the HC anomalies.

Fht CVRZOL” ARIUH, HEPRABE RS E

FAEF WA T (1983-), FIMFFLGL, WEFUJ5 M. il e s RS A ) P9 7T, E-mail:  huhaiying@vip.gyig.ac.cn
SEEEAT A RZHR (19772, WU, W07 &l e b Bk gy 384 21, E-mail: dailidong@vip.gyig.ac.cn
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ARSI PIARE

, FL

TERREBE) NI ERAG 2B ST RO 2 MR AL 27 B 5 s %, )M 510640

G 2 RO P 5 B L 2y« T B
PEA S IR AT S i ol B KRB (1 T 1l DA B RS AE
HBR R R P B 1) B o 7E kb 58 R M (1)
WEAAE T, BARLRICENEEAAE R, M H AT
SRR BT TORRAN L o ZEARTEFOH, FRATIAE
0.3-8 GPa, 1200-1700 C {525 4 F 9T T 2ot %
AR Teas s P M Z s P s, Jf
TR B PR B TR T BN S
BRE R I T R A R & B AT T D o
26T BORAE RN SLI AT, AR A —
M ETCFEATAETE R o 2 H1 45 TR W B A R
fifi £ B 5 R 3 1A e i 48 o, (R B B S R R A FE 1)

ST 0o T PR R AR SR T A S R
Wi o 45 Er T A RIERAT (0 5256 Kodle, A2 17— ]
LSRN S8 CAEHR A i it L 1R 2256 2 3 TR A
A SN, BRATKBERSUTCA ., &
TIHEEEE DTl Ar > C > Ny i fE Z il
P H C > Ar > Nyo BT HRR ISR AR VR 23
MRS T DA A M BRI 1) /N B s T BRORE A
1M Ar (R R JSEAEAN ] P-T 46 T Rtk sl A5 i b
TNy, EMARS FHE AR EA R E LR
KAy S FEAWT AR IR K No/Ar PR 102443t
R N, /2 Ar LUAR PGB v AN B 4, S
e G o 3R [t Ry 8 )3 R B KT 3 B 2R

W—VEF RN R (19949, BRR, H-LWFsTAs, BRI M. SEIRHbER{L Y. E-mail:yuan.li@gig.ac.cn

CMEEE TS Fon, WHFC0, P EBRZEGT R BT S BT
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WiRET C. H. O B Fe & FHYRIE
3R AN 2t R IR R 22 M)

>, 1,2,3% 1,3 ) 2 7 1,3 a2
>, I £ )11, Duck Y. Kim®, Bo G. Jang®, Z=#1F ">, F 7
Lo EEFERE HERIG 20T HhER P 3 o R e SR %, 5B 550081
2. dbRm R REE R L, B 2012035
3. HEERREABE Y, bRt 100049

i BR A AZ 2 R R v g 4RI P Xk, b 7 2 0
7N, HER R L Al % AR, RANATAE I 7 Lk
Biyoo%, Hbhc, H, 0, Si, S#HANERE R
FAETHER W T (Birch, 1952), 1X4L4%
TG B AR HBR YA W) 0 R4 mt s B Fe3R
S R AR R R, DR A ST ER A R e 4
MSE N AZIT T S (Li & Fei, 2007). #Rif,
AR D S X SR e R IR S, BRIk, BT 26
— PR JRUEL A T B) ) 2R TS T MR (hep-Fe) %%
TG E AL R PR AT TS (He et
al., 20200, TATWHFARIEITTHEAE C. Hy O, Si.
S, 3 re HAE 1) B A RV AL (RN, FoAl 1AL
[ 3k 250 %8 400 GPa, LR 4 2000 % 7000
Ko AL IHKILF] 100 pso I HIRATEWFS T
XY Fe &M s, R PSR IRAT 5 45
FIsEm . AR AT, H. O. C A LLYE hep-Fe [

[) B AT A e A7 A, BLZEMR B IS 3000 K B, Hy O
C & nLLTE hep-Fe s rh &4 B2 15 O %,
1M Fe JRU TR AE A 3547 8 L IRE) . XL
FRONB B T AHAL, B By 5 2 13RI AR r ok
JBU, T DA R - A 5T (1 LS5 B R B (9 1 o AR
W#F MW  (Houetal.,, 2020; Sunetal., 2019; He et
al., 2021, A1k, Pl Tt — 206 25 135 Fe-H. Fe-C
M Fe-O USRI E BT 56 — PR IR B 4y 7 3)) ) 2 0t
5T, I E T AR AL B T B R Sk . AT
W 7R, 8 A AR T B ) S A R
TR PR, JRF 002 B ) R e S PRI, A I ek py
FZ PRI &8 SR AR FE 30, AT Sy b R A AR Tk ) 8 T
R AR AR BE 3 9% 0 my AL be ) et TR R
(Dziewonski & Anderson, 1981; Tkalyip & Pham,
2018). [MUt, HiBkNEZIRA o] Aekb T B A Ak
FATAH A S

FEEWH: AR S LI B (No. XDB 18010401); 1 [H [ AR #IE 4 (41774101, 42074104); FRHGEH L4 (No. 2020394)
B—AEHAEIRER A 150 (1985-), EIWFFUR, WF7 . mld e I B P vk s 2L o1 S0 9. E-mail: heyu@mail.gyig.ac.cn
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—
| —]

=]

= E TR R KT AEE R R AT

IR RRAH 8 SRR R

= 1 1,2%
EIRRC, AR
1 EMFCY CERD JE3T 1000835
2. MU RE S0 P IR E K TS T E RS (dbst) dbat 100083

IR HLTIR A ) e T ) BRI A 2 M o0 1 2
fift ML BRFNAT AL 2 G b A i R U5 WD TR I VF 2 IS
SR HEY (HSIEH, W, etal., 2015). AbY/EBIG TR
AR I7K 1T BEXE A WL A BN B I 7K AH vp i ok —
16 4 I G 25 i B L [ 2 A ) A TR BB R
WA, IR AR BE ARG e A R G nT AR
XL (MANNING, C E, 2004), 5Szibiiduli
ST . XM SR TENRE S, UL
XA NI ARG, 2 H T F vp T 28 26 i i
A R RO e BRI VR o AR STaE AR L
LA, WA R R RS Ak &,
05 LA JSURT e i oy e AT L DL R by 2o i A F B, X
A KA UKVIAR S UKVIAH . PKVIL VIR %S Bt b )y

3100~3000cm™, 2000~1650cm™, 1625~1450cm™ %
900~650cm™ AbAT PUANERAE R I, b 1625~1450em™
RN B BRI LA EE B8 T 0 H R
FIAFAE s 1900~1650cm™ FRIELMLERBNIX,  H BRI
U 5 B B I IR AR AR, 2345em™ A B O=C=0 L[4
s 1810cm™ H L e 55 A W L% s 1049em ! 4k i
IRV, FR7R T AT REATAE 07 B IR AN 20 S o
TLEMAMEEAN C. H. O, S.

Wi AR iR R e,
I A SRR Y 04 B, RIE REE & &4F
IE (R 1) Rasbil (R 2), RUPFHLAZRYM
alit

A A T R AT, IR 3 F1 RMAEREEREHE T e
b FE 5 A R A A e R i i M 2 . £ 30 R A AR Ce Dy B tu
TRV W BLIH 2T 40 6 B 2922em™ A 071 016 0.07 0.04
2853cm™ L C-H {19 S FR B0 FRAh 45 4% 5 W i e, ad Ho ke t
6 1420em’ FHE K 720~810cm™ HIL C-H (11745 B3 0.17 0.03 03 001
B W W, AT W% U5 T P AR L B K Nd Pr s¢ sm
3100~3000cm™ % Lk 1 LWL e, 3 W 95 75 rh A 04 0.09 01 013
FEAERRRE . PO AR YE, (3 1680~1620cm ™ 4b 1o Tm Y Vb
B A U T U T TR LR . O R K AE 0.03 001 09 0.06
T2 RANSEREMOINIEFAE
CH X FRMZE RS (em™ ) CH XMHFM4EHES (cm™ )  CH ZEHES) (em™) Jak (em™) FERE (em™)
3100~3000
2022 2553 Jﬁo 16801620 2000-1650
900~650

KBRS (cm™)

1625~1425 1900~1650

2345

WMD) (em™ ) O=C=0 FPIMMIE (om™ )EEp H MBS (cm™) 5 & IEEEM LA EEE (cm™)

1810 1049

BAEE R ER (1996-), Wid:, WF5E)5m: mEd YYE. E-mail: 2001200070@cugb.edu.cn.
SEGEVEE WA 25k (1984-), #Hdz, WEFLrI: mE WEL, e %% . E-mail:clark.li@cugb.edu.cn.
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The distribution of water in olivine: A thermodynamic model

Joshua Muir, % &&"

T B R B R 2T TR R R AL 27 [ K B S %, 5EBT 550081

Water is a key volatile in the upper mantle.
Previous work has shown that even small amounts of
water can strongly affect some properties of olivine,
such as conductivity and rheology, and thus can affect
the properties of the upper mantle as a whole.
Predicting the effect of water in the upper mantle is
extremely difficult, however. Experimental measures of
the effect of water on forsterite properties are limited to
small pressure, temperature and composition regimes
and show conflicting results.

In this work we use density functional theory to
build a thermodynamic model of the distribution of
hydrogen (and thus water) in forsterite as a function
of pressure, temperature and composition. We
demonstrate that all of these variables can have large

HEEWH: EBFRARBSESIE (41773057, 42050410319)

effects on the distribution of hydrogen in forsterite
and thus should have large effects on how water
affects the properties of forsterite. In this way we
demonstrate that there is no single effect of water on
forsterite properties in the upper mantle and that the
effect of water on forsterite cannot be constrained by
an equation with a single exponent. When
considering the rheology of the upper mantle the
distribution of water, which varies strongly with
temperature and depth, must therefore always be
considered. As an example with a set amount of
water we predict Si vacancies to become increasingly
more prominent with depth and thus forsterite should
also weaken considerably with depth due simply to a
change in the water distribution.

H—VEZ WA Joshua Muir (1985-), 1 LJ5, WHFJr: BISHWBRA ARV WP EL. E-mail: j.m.r.muir@mail.gyig.ac.cn

FEEVEE: 7k K, E-mail: zhangfeiwu@vip.gyig.ac.cn
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FER T HREE MG L AR RN SRR
LIS SEIRYFAEXT EL S 4

Fiaed', FH

1 EMFCY CERD JE3T 1000835
2. MU RE S0 P IR E K TS T E RS (dbst) dbat 100083

B LB IR SRAE I H6 L on R 0 R B A, W5
TIRZIICEE )2 T o B 1 5B IR 6 AN 2 34
B SR 485 A AN ) S A R P PR iR AL, e T
TR 6 v BT R PR . T A Hhk
B WGRG T —, R R TR R
G R S N T = SO/ SR St SR B N 11 /N N
+ 0 FE W AT RE IS AR . SO N R AR SRR Al B
(CeFCOy) MG M R L (NdOHCO;,) I T
i (4004 500, 600°C) GiAR R N SEH, JREE—
I L0 A 6% WK o3 1 73, X sl AR ET S 1 e
1 NdOHCO; [ 25 MR AEBEAT T X Lh o B o #3300+

BN Y

&1 CeFCO; HYE B M LIS B HHIE
[COs 1 PUFR BB LT SMEIE N [OHT 4R BT 4

Cercos vilem™)  va(em™) va(em™) FHIEE (em™)

WA 1090 871 717/750 3579
400°CIHARFE 1060 848 /
500°CoftEE 1079/1122 854 696 /
600°CHfFE 1014/1081  808/846 703 /

8 L 2140615 2 s % B, CeFCO; 1 NdOHCOs
UL AN 635 1 [CO51 [OH] RIS A% 3 3 = 43
M. CeFCO; [ [OH] 4R &)W s i s FE Al 55, 14
HEKEAER D, AHEILoHE BN . £ 400°C &
IS, CeFCO; I[OH] ¥R 3N s 6314 2%, JE[OD]
FRAE 0 B, AT AE B [OH] & R S BUTR R I
NAOHCO; & it T I [OH] 45 ik W e U i i 55 v, 400
C il AR 5 [OH ] W e U 1Y St sk 55, I 2> 70 ik
B, JFAEBE 2590em™ A7 E ) [OD] R AEUE () B, IF
] NdOHCO; 7E 400°C ji AR, {H2, T m 22 600
"CI, [ODHFAEUENY 2, J5UK (K[ COST i E Wi Wi i
0 B B O, HEMIZE 600°C 414 F NdOHCO; &
GOy

% 2 NAOHCO; Ky BT 4I 50 1L 4F1E

NdOHCO;  [COs|* DUFIMRE B 4T A5l [OHTHRBILLSH
viem™)  va(em™) vi(em™)
WIEHRE  1080/1100 873/854 727;767/788/800  3635/3648
400°CHUAAAE 1093 856/830  755/730;784 3650
500°CAifREE 1090 854/831 755/725 /

WVEE R FHHE (1998-), Wid, WFFJ5m: mES YWYE. E-mail: 2001200016@cugb.edu.cn.
SEGEVEE WA 25k (1984-), #Hdz, WEFLrI: mE WEL, e %% . E-mail:clark.li@cugb.edu.cn.
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%%H?%E{Rw%NU%MmmmaGmﬁwAAM§,%@RH

L P EBEEEARRY:, S 230026;
2. Columbia University, New York, 10027, USA;
3. Cornell University, Ithaca, 14850, USA.

M TR A PR KOG P4 2 B BRI AL 5 3 ) Al R
MIORBRE  AEQR e, ZKn] AR PR R — ke s o idk
ANHLERIRHR o FERFVAIBT, BT 25 i AR T oK F
AT T UEA R IE W2 5 7K T LA W97 2 3 AR A
A5 G A 2R B N AR e A0 . L KR
13wt MM A ) F) g S04 AL 2 8 35 S M L b e
P A i) e AL LU S — R PRFIE . (A,
A D9 A bty v i T (R K R B AR, B S0 1R A o
X AT B AR AT of it T A R 5 R B AR ol A 2 R
A1) S A R

AT G ] 3 T8 B3z o BEAR 0 5 — 1 Jat PR
VT VST AR bl L I A 1 R e gl
W R 2 R SEPE . TR S A SR

P BB — B0 BATI &5 AR WIE S0 B AT IR 9 1K
A 1 Sl DU RARRE ALV 22 0 oty 35 05 00 00
BB U1 R BLAGRT T PAT THEA LS . ik
A, FATT AU SOAT (¥ B ¢ T8 B i 36 ) e 1) 47
g 20 A7 Ly A e A0 SR A R IR R 3 P g, A g
ARBBEZE A Z o X W] RESE T 2R IR S0 IR R
Gk P TIRLn WA, EEAAAE T 5 1) [
PRI 3 26 F 8, AE DR oh 45 1 DA AE 1 AT BEPEAR
o DRI, oty mP AR I S0 AR S8 DL A N L sk
VYIS 1R 7K SR T RE 2 EE DRI R BIE 98 5 R AL T 1 i AS
%, IR AT AL SR K R R . X
IR A AT B A 0 S A BROK AR IR, ) i
IE R TR K

HETH: EREATRITR S 2018YFA0702703), HEZ AREBI#HSE (HHES: 41925017)
FAEFTA: BT (1998, HLHIRA, FEFJ7m: Sl E S WP D5, E-mail:  dxzxy@mail.ustc.edu.cn
EEEERIA: RIBIK (19745, #u%, W7 milh & s Y HEDEST. E-mail: wuzqlO@uste.edu.cn
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BRIEAN ZEFFIBERF CO, BmRITHRIHIZY
k1%

L PEBREER e S MR S &, PIERREEEOR RS A R 222, S L 230026

CO, RS MRIA A K P P ELZEH RS, R
R AR s # oA EEERE o 2 it
FUAR BRI WA 2 TR G AT R o A B . AT BRI 4
e COy WAREE, FF HAENAE b S8 7 W) (1) B AR}
ARG RER R NI T3 CO, HHE— P HE, A&
17 A R 1 A 15 1 S0 P B UE o AR VR SUAE il v TR
SR AE T, R GTT e SRR A R A0 A1 s 4
ARSI T o ARG SAN R AW 77 S AL oy, H
X R AR YD (S10,. ALO3 MgO) K Bk 1 £5 (Na,CO5
K,CO3) $Z LW G, 7EE IR 78 0 B )5 i T
YT T 1600°C R R, B S R KR5S T B
BRI AR, RIGHHIRE: (CaCO;) % LB A .
RARBARTE) CaCO; fEfmR N/ IE CaO
COy, FMEIRTFI COL £ v B AR 24%. LR
FH B SR AT B B, 173 e RO 2 v )
FOVEAT LA BT o K SIS UG IR Gk R+ b
TPk +EB 1K (8 wt%) JANKE 2% Pt
B o L i e S G AE VG FE I A ML AT, SR AR
K44 1.0-2.0GPa Al 1300-1400°C, SIS E]
24-60h, SZEGWEE AL, AR, Hak
i —3

FEBAT SRR R SIS AL, S =)k 1 A
BRI ES+CO, AR« iR EE A 1300°C 14 hn %) 1400

CHF (HJ) 1GPa), AR T R A A 75
AWK/ (18.91-19.56 wt. %). 4/ Jj )\ 1GPa Y
HNE] 2 GPa I (IR JE 1400°C), ¥k BR I h — Sk m
THEM 18.91wt. % HINE] 21.86 wt. %. KT AR
WA SEI 2, S~ A AR (SR B+CO, <
A B0 =M B RIOE+CO, M+ RS ). S
WA Y P AR A B i S I LT, A SRR )2
K, SAARTSE R DLS A A — H RN R 2,
SEIGUEL S 1400°C, SEGEFIE] 24 ANEFRISRAE TR, A
R T AR 5 s A e 4 P BURs AR BT R AR,
HFEUA A ) AR S R 18.91 wt. % NEEF|
9.69 wt. %. SLIGIRJE 1300°C, LI [A] 24 /NI
ZAEN, SAOR T AR R AT O T B A
TS BN 19.56 wt. % FEEF] 18.61wt. %; 5
IOV 1300°C, SZIGHFA] 48 NEFISE TR, B4R
MRS R 19.56 wt. % FEEF] 17.96wt. %. B
Perp AR AR B R T RN A S I
Jrs R IR RE RN, o FEX PGSR, A A & A
WIVER 93155 .

S o L3R W BRI A N AP R R A S A
IIERT CO, MRS TR, HAZSIEME CO, H
I IEARPOE FTHRAES) ;. 1-2GPa R A4S
SRR COx HEE, S iRtad B4zl 7 .

HEGIH : LRI EBUH (2021M703059) 5[H K (AR EIE QARSI (HHES: 42103059)
EE A R, 1991 44, 5, fid, FEAFENILT RHF. E-mail: renzhizhu@uste.edu.cn
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W IR BB IR G TE & S BT TS R

ZrE

L PEERRABOR A E R 2 R B2 2 B B 22 5 AT AR R, AL 230026

J N P R R AT B (3 T B 7R R
FCFR ZIE IR AT AR N AR TR P e R R A7 2= 5T
A DB R BRI T J R A DL R g 0] 37 25 g
T EEE, ZUPUHBRIRHEEAT I LUGE R
I TR B T AR KR "He/'He i
BTV Kl PR, S T R A
PRSP REEIMATAE . I, 8 KA1 *He/”Ne 1K

EEEWH: WY (42173040)

F1 2°Ne/**Ne (HBHIL UG L 2 KA, 1Ok HbBRR
PR S A A A AE A e o 852 S a6 45 R 7
i PE (1057 B AR R A AT DS SR P P 8 g L B
BRI AR, IR ISR TE IR, BhEE
LT Z AR RARRE R S U637 5 3 IO AT AE R IR R 1)
WAL IR AR S BATHAL AR AR, 7 ik
WA SRS AR HE 5 o3 P 1) B e o

fE# WA BB (1985-), WIFLG, WIFUrm: 5 5 SR %, B-mail: liyunguo@ustc.edu.cn
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REBR AL TS o TR S BT ERR 5

TH, ZFM, RIFH

T EREBAR Y HERAE R R 22 B TP R ety B PSR el s, 2B SIE 230026

FEE R AR 47 A M Bk P S0 B 1T A% 1) T LA, B AE
() 1A 55 240 SRR P T8 2 1R DR B S 8. TRk, MEAA
N5 A TR A 48 A0 /38 3 v 1) B S 0T A B A SR 07 B
RORELE ., M ITE S IT-EE (TC/EA-MS),
NI 2T A6 (FTIR), $7206#E (Raman)
ST AP TP IR Bk & M J7 . TC/EA-MS
ST, AR VAR AR TEIE S
X FFH A4 HT o FTIR FI Raman #6122, f¢
B STEUHOR 1A B [ R, tRE g IR BRI B A5 S
{EAH S S HOR SRS DT 4B 75 B L Ah o T 7 VAR
H FTIR I 38 5 75 B A SOOI HE K
HL R (EPMAD 8 #2807 ARG B = A2 1
FEAE X P8k e & i, e PR A oK e s
A R, A2 SEARON R /N, v LA 32
Ml R B R i AR R 5 B AT, AR AR R
IEAE R RERTB 2 o3 M 7%

AHIE S vl o s 3 ZE I 1 A 6 M
T EAE 0~8 CO, wt.Y% 1) 1 85 B A1 B A B i

23 5K TC/EA-MS. FTIR. Raman Al EPMA 43 #t
i, LRSS S REIR AR B R o A B AT
(757 TATLL TC/EA-MS 5387 45 Al h 3 %144,
ST T LLAN, bSO R AR R AR T V. AR
WRHERE: (1) @85S B 1510 cm™ BRIR R
A 1o B 20 AR e 22 80k 329.65 + 7.77 Lmol -em !,
1400~ 1600 cm " i PR AR XU Ut 17 AR F 21 SR Wi &
¥k 60232 + 1862 L-mol “em ™. (2) mEi8E A 41
B R 2O Ve TH BT 2 CO, wt.%=
(15.91 + 0.36) x (COy/HF) X%, Hih COy/HF &
1074 cm™" 70 47 (¥ B AR 06 1 B 800~ 1200 em ™' T
HHEAWE (QM ML, (3) &3, T EPMA ik
TEAIHTIG TAE LR, 0T LLAE 0~8 CO, wt. %[ i [H]
PN HE B 23 BT 85 FIZE 0 ek R R B S v (R B . ASE
GUIITT R, 0 501 2 2 R e, T R S M X B o0 T
EHTER s HBATF — D AT BRR Eh 0™ W v R 4 A
T ST EL A 2 H A A HP B A TR B
TR

FEGTHH = ATFh s S B R SR A0 A U A b e R R BR B AL R ST (HEHE S 42072074).
WEE R B (1997-), B, MLARSAE, WESOT I PR AEER. E-mail:  pb71480@mail.ustc.edu.cn
SHINMEHF T A W (1986-), 5, EIWF5E, BFFEAM: SLRH A%, B-mail: jifm@ustc.edu.cn.
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H Rk S EFRBUTRIER PRI B

KA, A&, A, A, RIFE

T ERRERARON S BRI R 2 B PR e et B PR RS R, AL 230026

SoE AR EEE R TR — BRI
BRI JRAE T, A(H)ERERR $h43 b 8 5 5 440(0)
A%, TEHEGREE(OH) M 7r 77K (H,0), P I I A A
BIKH0) F e AT ANSEIAEF 4 K, TERARIK
RN, PR H,O 476 H P (kK
O EEREM. KSR (<1 wi%) Bt
PRI, OH X H 8 otk A il 200, R, &
JEFS AT OH X H # B so ik i A 2. Ie4h,
SETAFAE HoO F1 OH X FP RS H ALY Bz S
HITBEHLE, A RrE— D0,

TATAE S 28 [0 145 I LR ¥4 3 2 s 28 b e I 4
JRESARTT RE T WA 2010 H § 5% : (1) 1200°C Al
1 GPa FR/KEE 0-2 wt% [ § B S2%: ()
500-1600°C 1 0.1-1 GPa I & /K% & 0-0.16 wt%[¥ H
SIS NS X RSl BURTA 1 EAW Ao o7 ¥l Rk = KPS iy
M2k, kR 2 AP G RIS RN H I E R EL.
P, Hy AR E K S B T

BAEH WA kD) (1991-), FHERITIL G, WEFUIT M S8 A,

FWLE B/K BRI HoO 43 708 H 37 B0 B Z 0Tk s
HMEEE TR GBI H T BEARBL N 2 x 102 m?/s,
IRATREARR T OH M M RE. KT H ¥ B ARLbE
K IR AR KR AL A5 B, FRAT 1T SR &
i 0.16 wt%LLN H,O 20 T DTk AR . Kk
HEASZE T, iR R (1100-1600°C) H it &S
BARIRIE T (750-950°C) 1) F F i R E0% 17—
2, XU T OH 1% H ¥ H(F M OH HAF A A
HLA AR ALL 2 428) . AR R (500-1000°C)F H ¥ LR
B g A iz sk By, o T RN H
IEBHE. 3TN R (H BRI R K 6
FERR AR 40 L 23R (W B THAE ), AT DRIy e s A v
FIEX AR H I AUHIRA o] fet 2 7 Bkik. H
ERMBUTISAR Y BURES H A8 A JERIE A T
R BT, B SRR BRI — L PR,
PEARIK 5 i O RE R SR M, OH 4 HIOR T 7 Bk R 6)
T H ¥ B TR A R 2

E-mail: z112345@ustc.edu.cn

CEEIEH A BURER (1981-), #FZ, WIFUNF: LA A 2.  E-mail: hwni@uste.edu.cn
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i G T ESRT ARENRME N TNMR

E2FWM, ENE

B RREE AR R S MR 2 B, PR rei@ ) B MRS R sl S, L, 2300265

AiF s 2 A ERBRAE I R OGBS R 2 —, A H 0,
A B e PR 2 ROR AR AT PR, A 0] S A 7
A WU ART v A 1 ) AR S R A e o 8 8 DG S
PARE = L0 . AR KL WA R, HIKLE
0.7-2.4 GPa, 635-940°C 54T Tl 7280~ (MgCOs)
FEAKAT NaCl Ml H s g B, ol s pr by 2
S, e TR RN BCRILE A, R ey 3E
B A B A8 = ) DTHRIEAT T I

BANGEE R LW, 78 LRSI AT, 228078
Al K R AR A 0.01-0.05 mol/kg, HEAIZE4AE T
T R4S IR A FEAR A — AN B 0 S5 R0 AR 4K (1)

VAR S BRI R P R B O, e T B R LSS
NaCl [N TT LA 28 860 (R B, 7E 0-19 wit%
NaCl WG, BRI 3-5 f%. Jsrdr & 54T
FEW], AE TR R I 4 KR NaCl s i i i 1 1k 1R
L HCO, 1 CO B A7, ok HCOy |
5, HA R AR 3 B2 B PR . FRATT 5K
I 45 AR, e Z SR 2 AF T, A ehaly 22860,
UL Yot R i e R N AW I AT A HE -S> 2 T
eI VR BEAN AT /D 5 Be AR R Tt T O AR V8 1 O 3T
B, KR FRBERR 7 S M@ B2 IR R 5 0 gk — 2D 1E N
B b VR o

BEGTRH = A S IR R A DT A T AR SRR R R T SIS T AT (42072074)
CHAEAEET S BT (1986-), EIWFFLOY, WEFCJT ) P A A R L 2. E-mail: jifm@ustc.edu.cn
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Hh R IE#E 5 F-CI1-Nb-P BY B FIREt

kEW, ¥R, kg’ kX2, HRag, Tas'

1 B RURSE HERRLE S TR B 2R SR AT PRI HLHBIE AT [ 5 T 9206 %, B st 2100235
2. BECRY HRERSCEMREIR AT RS 0, B 210023;
3. PEAERY: MU R KBEB) ) E R E A SER A, P62 710069

Ry Fy CLEIBEFUR MU ERAG 2 ROl 2 it B ASCERATRBE T —A F, CIL,

Nb, P £t &R

FUEA T BB RS TR, W NBIAEA AR r R ik, ﬁ%ﬂﬂ%lﬁtﬁ/ﬂi%/\ﬂﬁ)ﬁ%

BT R 5 AR 2R TG W L AR (- F/P; FEPT F, CLE BT . g KRBV HA]
CI/Nb) )2 IR VP Al g w45 7 (K P2 DL K 5e T AKX ppm GO0 IK Fo CLRE AT JSUR RS 7 20 #7
AR AR LR P R AT . BB, F, L L 0 22 AN S 25 ) 3 K 7 A B r LR TR
Nb, P SETCERMRGHE T 2 ORHE S, IR R F, CLA M ml B8 TR S hn if

REUH: ERARFHRES ETH (No. 4168810341688103), i &1 K 2% HER G UG 4 BT s BFH# I L (No. DLTD2105), Hr e A 5

KRS B LI % 4 % (No. 0206-14380114, No. 0206-14380128)

FAEF T IKREI (1997, Lo, WEEWFFUAE, WFFTIT 1) : KBCE A AT WFF IR 9 S SLURIX (R A, 5es A8 T AT F BR8P . E-mail:

2970143759@qq.com
EFEEE S B (1985-), B, IS, BT KA A A BT AR Fan AR AR L AU
BRI R AL R %) . E-mail:  zgang@nju.edu.c

KA (s
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B B 7E B 15 A SR R R R E XM R m iR BB B 7
X, KA, R

T EREBAR Y HERAE R R 22 B TP R ety B PSR el s, 2B SIE 230026

B A2 K B AR X % 22 L 2 1) 6 ) ) T
WARILAR B 2 v s SRR IR 2 OC T B, | A 8K
55 45 R AR R Eh A AR T K CaO X Tl E (BRI
) AR S AR ER, (22 SCAS (Af
A1 E LRI B R AR A AR T R R, R T R RR R
fift 2D AR CaO 1 5 19 7 T A0 ¢ 38 DL R AR G 1
DL M ATE 2 . RAFETEZEF & EAL 103 GPa
F1050071350°C 444 FIF e T fudiilig 8 5Kk
SRR PR V- S5, o AR ST T F 4k CaO 5 i .
PEARK & & IR L Ca/(Ca+Mg) LU AE X T 4544 SCAS
MIREM o XK= T RE rAr 8 R EoR, %
e AT AR R R Js A b R 2 B BA+6 M B RAFAE
SCAS Bl K57k CaO 5 5 (138 i ify 235 4 K. 76 [

SEVRARZE 43 FE N (nbo/t = 0.43), SCAS B# Ca/(Ca+
Mg) LU 3 Imi 3 K, Wi oR Ca'5 SO 2 A A
b Mg® SSRGS A . Ak, SCAS bt I Al
S AR 7K R TR HE N RS 0 o 3 e ) S K
BN SCEREAE AR, AR T —/ Ml SCAS
SR TR TR AR, ATRIL: 1
R AR R o, CaO B i (AR A #45  v] LA K
B AR IR A . R A, AR
Fs AR AT e ) #1800 ppm (AR, J il i A2
A K g B2 S & & 2 H o Wl{E it~
B o T LEIRAR A5 R A, BRI ZE K 1K CaO A >10
wt% MO0, B AR ICIE R ITR S AL
Bk

B—AEH WA R (1995-), METE, BT il e RS i BR 1 %, E-mail:  1k2017@mail.ustc.edu.cn
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1 E

f iR 3% FLIS

R A R AR BT

SepuLe

IR S HERERE B, JE3 1000835

2. FPIEMRE RHAE WD ST MikE, JEst 100036

kR,
Lo FORE s
B e MR ) T L2 R o A AR R R A R

P R ER N EB ) CO, f 14.16 X 10%t, CO, KW T
b RZ R b (1) JBE A T DA S 05 B A R AU i o b
A4 A ZEARAIE 5T 45 SR R W M ER R & 5 K2 1
7t CO, WA, ilm It CO, fEHBIRIRIB AT X 1
R S B A A RN 0 4 I 2 A LA T R e BRI
WA NI K T R 6250 4 vl BE e b e 1) = 229
EJIG IR, e g v (1) 20 A B A% R Z AT
AR EE S (GCMC) J7iEmT 0 I 5t Co,
AARTE AR R B AL P B AT A RUBAFREAE, 5h18 Tk
& (0-100MPa) . [ (350-1500K) « £L4% (7.5-30A)
W B FH IR 2 o AR AR IR B IR 6 1) A% S 4K
a=b=4.637 A, c=15.023 A, ZHFRISHRIA R R

HEE&UH: BRARREES (42174115)

A, PRRL, RN E, CO, 4 T HUBE K A7 (AR 1K i
R4k, BAUHIHT 300 J7 8 HERFAR R, )5 300 T340
NGRS RRWIBRIR BN CO, KW & T4
HEWR K EE%"&Q%?IEM’E?H#JE’J?%J CO, IRPET i
i B AN FLAR (10 B AR 4 2 3 SO I A7 el s R 7 2 1)
RAE AL AR, (EWR I S AR E « FLAR I — 54k
WOy T IREEAERRIRBLFLEE N, B IR 5+ CO2 70 10
AL T EVE LS . R, LT CO, fERRIR
BEAL Bt R A PR BB JSE  COL IR PEANRR IR BE AL 12
R/ B AR PR » A B A0S PR 2 3 52 F 459
M FRA, B COp WRFEANBR IR BE AL AT /)N R 488 Ty i 1
TN WFFTEE AT T A MR AR 0 S A A i ik
FEAEESH

HEE R MR (19942, -t W ¥R AR, E-mail: 3001200067@email.cugb.edu.cn
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Effect of faceting on olivine wetting properties

Yongsheng Huang"*, Takayuki Nakatani'*, Sando Sawa', Guoji Wu?, Michihiko
Nakamura', Catherine McCammon’®
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China;
5. Current address: Geological Survey of Japan, AIST Central 7, Higashi 1-1-1, Tsukuba, Ibaraki 305-8567, Japan

Grain-scale pore geometry primarily controls the
fluid distribution in rocks, affecting material transport and
geophysical response. The dihedral angle (0) in the
olivine—fluid system is a key parameter determining pore
fluid geometry in mantle wedges. In the system, curved
and faceted olivine—fluid interfaces define 0, resulting in
faceted—faceted (FF), faceted—curved (FC), and
curved—curved (CC) angles. The effect of faceting on 6
under various pressure and temperature (P—T) conditions
and fluid compositions, however, have not been
constrained, and mineralogical understanding remains
unresolved. This study evaluated facet-bearing 6 and their
proportions in olivine—multicomponent aqueous fluid
systems. Our results show that 1/3 of olivine—fluid 6 are
facet-bearing angles, regardless of the P—T conditions and
fluid composition. Faceting produces larger dihedral
angles than CC angles. The grain boundary plane (GBP)
distribution reveals that the GBPs of faceted interfaces at

* Corresponding author. Email: huangyongsheng@gig.ac.cn

triple junctions have low Miller index faces ({100}, {010},
and {101}). The misorientation angle/axis distributions of
adjacent grain pairs are in accord with a theoretical
distribution of random olivine aggregate. Moreover, the
calculation of the FF angles for adjacent grain pairs with
low Miller index GBPs reproduces measured angle values
based on the olivine crystal habit. Therefore, our study
suggests that the FF angle is strongly affected by olivine
crystallography. The presence of faceting increases 6 and a
critical fluid fraction (¢,) for percolation, lowering
permeability. In the mantle wedge, where olivine
crystallographic preferred orientation (CPO) is expected
owing to corner flow, increasing the FF angle proportion
with associated changes in fluid pore morphology will
lead to permeability anisotropy, controlling the direction
of the fluid flow, and resulting in geophysical anomalies
such as seismic wave attenuation and high electrical
conductivity.
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