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Abstract: Experimental geochemistry involves the simulation of the physical and chemical conditions of the Earth’ s interior. By
this, the behavior, nature and effects of elements and isotopes are studied experimentally, so as to constrain processes such as
petrogenesis and mineralization, magma evolution, fluid metasomatism, and differentiation. The field of experimental
geochemistry emerged as a tool to offer forward modeling for challenging issues that are difficult to address by studies with
traditional geochemistry and petrology. The rapid development of the field is attributed to the improvement of facilities for
generating high-pressure and high-temperature conditions and the availability of modern analytical techniques. In the past about half
century, the growing research in the field of experimental geochemistry has greatly promoted the development of traditional
geochemistry and even the entire earth science related fields. In the next one or two decades, experimental geochemistry is

expected to further strengthen important scientific achievements in the following aspects: (1) deep Earth and early Earth; (2)
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volatiles and habitability of the Earth; (3) experimental simulations and planetary science.

Key words: experimental geochemistry; high pressure and high temperature; research history; research perspectives.
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Weill, 1975) % 7] fiZ & 4318 (O’ Neil and Taylor,
1969; Clayton ez al., 1972) & [R {7 £ 43 1% ( Suzuo-
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JE 52564 8, PRk Se i 4 JF | 17— st 5 ik Ak
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al., 2009; Magyar et al., 2016) , A B I 72 5C 565 =
LR ey W W S S 1 I U A IO A= ¢
SR AT S BOR B KR A I S8 7 1 A
G5 SR T BB, X S R S i s
JE B A I, B S B T S R A T A e (B A
TR SR 0T A ) Y LI L [R] 2D AR SO IR A
HSE B RE 108 L R R A R ) D g
TR il o RS 25, i — D iRk T 92 50 K
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A — Bk — A — ik — g5 R AL R S 18 (Yang e al.,
2014a; Dalou et al., 2015; Li et al., 2016b; Ro-
manenko ez al., 2018; Dalou ez al., 2019) J4 & HEH
b M A% (Y JT &R M BT L K A 4 (Hart and
Dunn, 1993; Li and Agee, 1996; Corgne and
Wood, 2002; Lin et al., 2007; Polyakov, 2009;
Zhang et al., 2014) %5 B L2620 . B Ah , AATTIE X
SRR RUEE 1 (Y — 6 Y My 5T S R 28 M AL A 2 A
S5 W HEAT T H AT, A5 RO R Y R (M-
erdel et al., 2007; Green et al., 2010) . #% 3% 4= F
B8 5> 5 (Wood et al., 2006) M ER b 3% % 43 (1 i
P (Lietal., 2016a; Yang et al., 2016) Az 71 511

K — & = Wi (Yagi, 20165 Hu et al., 2017; Liu et
al., 2017) 5. 1) H 3K 19 $4 35 fk (Watson and Harri-
son, 2005; Trail et al., 2011) LA B kB 41 #% 9 A 5
(Fei and Bertka, 2005). 15 £ T3 #7 £ AR 5 A W &
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2020) , X b BRI Al 2 A B IR 2R R i AL Bl )
AT T R RGNS . R R AR K 4 Bl
T Z FI ) 67 2% 55 1Y S 96 R A0, %k /s 31 40 0k RUEE AR
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Fig. 2 Planetary origin, volatiles and Earth’s evolution
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e AN LA . 5 A — AR H EE RS ]2 L
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R R A0 AR TG H F ASAZAE T . H B & b ML
BRAE 2 21 B T S ) B b TR A L B = PR X
A7 1) L S i ER Ak 2 T DL S S A
FHOCE AT T ARG G , TR0 Hb ok R 1 A%

V2 i2un L M PTve 5  TV  E AE 0 A SR UK STV S
TR (045 A 2 Jm ) A TR B0 sk | B 25T R (f
FEE Bk A AR PR IR AR . — S SE TAEXS X Sy
T EAT TR R A4 U I8 &R 1943 i (Hart and
Dunn, 1993; Liand Agee, 1996; Corgne and Wood,
2002; Corgne et al., 2005) \Si/Fe/N %8 5 [Fl i Z 1
348 (Georg et al., 2007 ; Polyakov, 2009; Shahar et
al., 2009; Lietal., 2016b; Dalou et al., 2019) ,Jff #p
WA 1 T AR R AR 2R (Keppler, 19965
Manning, 2004 ; Kessel ez al., 2005) Pl J—2650 % [y
RS YR R M R T AL 1 B A (Wood ez al., 20065 Li et
al., 2016a; Yang et al., 2016; Armstrong et al., 2019;
Keppler and Golabek, 2019). {HAHE TARIRA R Ge 4L |
AN F R A — B AR R B — 2 2R R R
W K IS ) 50k H Rl S5 A ol R AR 5 )
A9 TR (B G v iz g DR vh o0 32 3 % A 4 TR S < v
TEERAE, 2021). 5340, T MLl iR (Y 7K — 5 B v F )
JrT A R (AL KRBV BT DI PGH IX, B LLSVP ) &2 AR S
VT AATF SRR, ) B 8 728 A AR DG 18 Ak 27 B 1 7T g
NN i) B B2 (Trifune ez al., 20105 Zhang
etal., 2014; Mao and Mao, 2020).
42 #ERSMHMIKEEMG
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e b Bk S, o VRS Hb BR 1 W B Ak S R B ) 2
PE AT 035 52 W . R O o2 b 3Kk PN BB i 3 BR A )
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RS E RN B T R N b, B R
T HLERAY ) ) A B A AR W B A
A CE IR S MR EAE ] R T R T
S5EEEEL I I EEE W T K E K E
A Wy B G Y 1 5 T A6 (Huppert and Woods, 2002;
Saal et al., 2002; Keppler, 2013; Holland and Tu-
rekian, 2014; Wallace ez al., 2015). i@ 1+ /= & & &
SEHG R O3 AR M BR P B rR R RCAE i R T
R P TT e 5T, 2 24 S S R Ak o ) 2 R
A T by R 27 1) T 9 0 0
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17 A 45 I 1 52 ) (Kohlstedt ez al., 1996; Yang,
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2012, 2015, 2016; Yang et al., 2014b, 2016; Liu
and Yang, 2020; Jiang et al., 2022; Zhang et al.,
2022) s A T BAKAFTE 008 kB EL 04y b AR 2
3% B 5 i R K (Li and Keppler, 20145 Li et al.,
2014; Yoshioka ez al., 2018) ; i F1 & 76 Hb 12 #f: 132 45
W9 v B A A7 B8 0 LT AT DL 2 LA b v g T
fEIE A FERmIREE WA A 5 F ) 55
A7 #8 (Keppler ez al., 2003; Shcheka ez al., 2006) ;
25 I PR AR AE b R T v ) i AR
A A W (Beyer ez al., 2012; Shcheka and Keppler,
2012; Roberge et al., 2015). ff vh ¥ 7 & ¥ o £ 4%
Ry PG P 2 Hb Bk PN A %) AR H SR 3 R
JESEB: A0 o 5 i BR A 5 o B DL R b 3k 3L R,
R B IR A 58 & B, T b 7 1) TR 350 s 1K b P
WK ae 1] e AR A PR (Liu ez al., 2021). (HE A
AR MR AR E— 25 i 4 0 R 43 A b sk R Y
TEB A 5 B IR o Al e P10 2R 09 18 7 DA ST P A Y
Yy HAY 22 RN 55 5 T .
4.3 TERBEN TR

B F A28 60 4 A A BT I 46 %k oK BH A& H Al
EARFEATIRI LR AT BB 51T 3 B e R
PR RERRIEA I S A AR IREAENZ
A B ZERE H BROR KCR BRI 1) B St 17 B R AR
AT —A & & Rk (Taylor, 1982; Shirley and
Fairbridge, 1997; Board and Council, 2012). 17 &
Yy J53 1 b 3K b o 28 D KA OC B AR R T AR, R AT A
BRI A — D 1 . T AT AR
st R HROME B2 B K HLAE 9 4 &, S0 06 M R Ak 2 IR R
oAty B2 AR S5 48 20 R Ak DL S AT B R A i e 4
#7454 F (Syono, 19925 Smith, 1997; Fei and
Bertka, 2005; Mao and Hemley, 2007). 5% 4 #i 3R
b2 H5 i A 0 T A 2 B A L R R R
YA AR CRLR I 440 55 ) o AR 247 R A
J57 (Lb G ot &R 43 Be ARl AL 26 4010 45 ) I8 T B AT A &
A, IF AN T I 552 50 A4 Rk 09 S 8 A7 b . ]
I, TE R H A AR i, R AT DL S S g A 40 T e
iff5E .

AT T, 36 28 TR F 24045« (1) et 47
B ) BRGE AR RN A 2 20, L 85 R 58 R X K A
AT ) T 2 R L R R R Ak 2 80 18 S 5 ] 2
(Feietal., 2000; Fei and Bertka, 2005);(2) & Jc
F Y53 e SR A% 4y Sl BRI 29, A Al
B X BR L 4 B KR AR B AR TR AR ook R Y A

5% (Gaetani and Grove, 1997; Walter ez al., 2000;
Draper et al., 2003; Agee and Draper, 2004; Mc-
Canta et al., 2004; Dygert ez al., 2020) ; (3)4% % 43
(AL 35 95 & Ve R 2k o0 2 1Y TR AR A7 AL 7E ) BR M 2
AT A B AR IR, AL A5 8 T O 1Y J9r B 6] A% 3 A A
B LK H L C .S 1 3R A Ko 1 A Bk 4 2K
AR MR A AR R 19 29 5K (Rubie ez al., 20045
Tsuno and Dasgupta, 2015; Li et al., 2016a;
Yang, 2016; Yang et al., 2016; Keppler and Gola-
bek, 2019; Righter, 2019; Liu and Yang, 2020). &
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