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Abstract
melting process, water can significantly depress the solidi, modify the melt properties, and change the partitioning patterns of trace

Water has substantial effects on many chemical-physical behaviors of the silicate systems. Specifically to the partial

elements between the melt and the solid phases. In recent years a large number of experimental studies at high pressures have been
carried out to investigate the influence of large amounts of water on the partial melting process of the silicate systems, and special
attention has been paid to the significance of the second critical endpoint which enormously changes the fundamental phase relationships
of this process. Here we review these experimental studies in some wet silicate systems such as SiO, + H,0, NaAlSi; O, + H,0, granite
+H, 0, basalt + H,0 and peridotite + H,O, and tentatively outline the future directions.

Key words Water; Partial melting; Silicate system ;Second critical endpoint; High-pressure experimentation
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J& Nakamura(1974) 5 fURFFEIESE . 5 H AW 1E, Si0, + KA
o e 37 N s v 1 i [ VT S A = N el D2 S B N 0
XF Si0, WAHLL (liquidus ) RS2 (1] 4A Wik dya, ) s A,
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BT B TR 14 Rl iR B2 29 1115°C (Anovitz and
Blencoe, 1999) . BEH [ 71 f49 TH 15 , J5 il B2 A 48 0 R 24
11 +2°C /kbar ( Birch and LeComte, 1960 ) ; 5T k& fffy 14 = 46 il
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KA + KRR A R T S T B A C R C 40t
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Fig. 6  Phase relations of the albite + H,O system under high
pressure-high temperature conditions ( water-oversaturated )
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(2000)
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i MgO-FeO 4143 %5 [ AR £ i B2 1) 52w AE 3 A [, K 24 e
Ik 40°C £ 45, X M) T iE B Boettcher and Wyllie (1968 ) |
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Fig. 7 Phase relations of the granite + H,O system under high
pressure-high temperature conditions ( water-oversaturated )
Data sources are Luth et al. (1964), Johannes (1984 ), Bureau and
Keppler (1999) and Jeanloz and Morris (1986)

B AT, B X6 R I AUUA R (Ab + Or + Qz + H,0) 7E &
JES5 N 038 43 6 il B2 ) OF 5% 16 AR A FR ( Tuttle and
Bowen, 1958;Luth et al. , 1964 ;Johannes, 1984;/& 7)., A A
Qz + H,0 {KF A1 Ab + H,0 K FAE 5 J F A7 76 55 I 5t 3
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R KA 2B AR FR 1 3 Tl S0 A AR X A
(e b i A ST B AR AR ) , 2 Lambert and Wyllie
(1972) .Liu et al. (1996) .Schmidt et al. (2004) Kessel et al.
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For the purpose of comparison, the hydrous solidi of basalts at high

pressures are also plotted in Fig. 8B (Py,o = Prya)
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S R 12 = R P e s g e e N @ 7 SE 2|
(HE B B3N 1% H,0, % @l i FE K 29 45°C ; Liu
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AR AL AP BT Y T R AR F A PR ; Zhang and Frantz
(2000) ,Stalder et al. (2001) } Mibe et al. (2002)) ; fnsR
TR i DR T S b TR A B b T I 00 A0 P b i) iR
IR EN S TS + KRR M MR, R G o Ja
T AL A AR AT RE IR + SR IR (] 4A A SCHY & iR
EESL I BT 9E FFE A Hirose and Kawamoto (1995) | Hirose
(1997) I Gaetani and Grove (1998) Z£)., /% J1ik #|24
3.8GPa iy (£ 115 km PR ) , K 2 1 BLES il 5 o il (5]
10) 3 3, AV 1l I Aof B G Ao, I 538 A4 A SCF-TT U2 A7
FECEB, AT SR I R AR P B A2 BT T
e A R A @RS BT E B A Mibe el al.
(2007)) .

AR T RBE A R SR U, RV A R v T 3 e
ISR 5 BT ORPE K R R R SRR, RS A
P ) MR R AR R LB B AR A 1 . RPEE AR
Ty AR R HCHb TR OO AR A DG s T R
PR A1 P L BRAIC (Jeanloz and Morris, 1986) o 7E RV
HTIT, b0 B B E R BRI S R A S s R A
NI e S E I VAW e ARSI D=h et ik
RA S TP E A K0 & & —BEAL, AT 5 A
RAEZGE BRI RAR R R B, (HJ2, X TAR IR L
2 IR BEBAR T 1) 28 2 K I ] Y K B2 AR T R
e B, 2 R R AR e N R 2 ) e R R R, B
KM EAER R BB 2 T . 1B 10 3B 1E R J7 AR 3k
)55 G S o 5 4 T B MO 5 + KRR AT eIz
AEAE RIS AR SCEF-T; 24 Iy 38 3158 2888 10 55 Il 5 o
ST TI Ao 5 + FK A F b n] BEAE TR I S A AR
SCF-I1, AN ZMIG S A SCF-1 i 2 i LA A AH SCF-
LA — SRR [E 08 B AT 7T BEAE M A (14 B 20 s Rl R vh &
T AW 2 W AE A ( Kushiro, 1972; Keppler, 1996;
Manning, 2004 ),

10 i

KA TR e VR R A Rl Ay 26 AR T BRI
AR R e 2R AR U Rl B2 A A R 1 23 e HC Ay PR 2
PRI, 0k T 5 30T 5 I S S A B, g AR
TEAERLE TR A AR R TR T B KB PSR

EHE vt R (87 = ASWAN U ST G o N 2 S N I 2 ST
Al HH IR FRER & B B A 55 — b I Sk (SCF-1) Je s &
K BRE IR RS 5 24 Tt BE T I, 35 S AR TR By b B B
P o A A ke AR ) 5 214 30 B8 5 30 i e i
R 3P IR i 2RV T — 34— B AR — 58 =l s St
(SCF-III) , —FANFA AT (B 4A) o 55— 5T, EJE )
Th i I, A 2 290 Gty e e 2 % i it EE AR R AT 5 oh T
Rip AR Ao B 55 DR, 3 S 55 i B o e B0 BB 3 T A R
(P 4B) o 455 Il Ao a5 R B IR R AN A L5 L L
FRR) i A il L B, A AR e A R AR RO I U I
(SCF-IT) u] AFEAR B R B T A7 7E (18] 4C) s (R R PSR
AWML (E S i TR R B T IR i, L 5 L 1
F1% I PR A% [T R DA 42 o 445 o 14 24 F9 TP PR ke g
AT E A —1E,

AN , 575 il B ) B AT REAN R R e A G
WA TR AR ot TR 19 I £ B2 R R TT
nRAL A TR A R R B AR R — ML
S8 [ T, VAL AR 25 TP S ph I S A i 0 38 7 3k 6 AH Hh A fE R )
POBkSE ) o B2 TR ) RS AT SC AR B RE IR 2, AT TTE L
HIOCRECE R PRI T AW SRS A xR
B ICR AL R TTRTE A% T A o5 7 20 AT REA R
HFE0 3 TR TT 2R G 5 3X T T B4 1) 1 N M2 . ARk Y
WFTEUESE AR/ 1A B 73 X 3 8 3% 53 B 9 582 W) 0 AN )
R . Hervig et al. (2002) W] WLRIE W N LA BT,
A o) T e R AE AL AR o 5 G R 1A Ry 2 A B A 1)
T ELERANIT o Spera et al. (2007) F B . 4k R P A iR
PR B H BG4 5 35 1 I AR v B TR 0 R AR A AR S AT O T
ARIED A 23 PE AR 5 5C B, 2206 3L 1A 1) 4 D H ] e S 2w ik
100% My 1R2E . 50 I Stsi A A RE IR Eh e + MR 4
e s e A T B8 I A e DR T T A Ol 2 W AT
FITFRIEITCE B . Kessel et al. (2005a) B4 X LR A
+ KR ZR 0 i i e T S 2 SRR - R A 2R AT IR 248 — il
Fsig 15 00 g I AR 230 TR (L4 U/Th, Sr Ba Be K%
M L TC AR AR ) TR — Bl I SR A (SCF-T) 55K v iy Bk
PEAAT R RN TRI A 5 SR T AE A 2R 30k 30 i o 58— I 9 o
AR T B3t 2 A AR, T F S B4 Bl G 3R A B el
I SR A (SCF-TD) v i) s BR AL 2747 b 505 AR A G 78 L
LA AR B R A A T AR, ER R RT L A R TR
FEARIAE 9 43 Bl — A 58 T E SR MR IR A o AR e, 3
T2 FE 537 B BT WF 5804 8 v B0 55 Il 54t o e % HG ] g
AR IS

SF I S B R BB — i I S A (SCF-1) J2 e
K BB TR B 6 AT 8 WG 4 — 1A 55 i i S 3 A ( SCEF-
10) (&1 4D) S A7 HA U1 ) B SCRY o A 6 & K B Rk IR
SR AT AT R R (R RE IR R R AY 2R — Pl
I 7 A 4 25 P — e AT, AT I b sk A R 2L B PR 5
103 BE R LS Rl IR SR ) B BN — RN L
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JREAE e PR T 0 v P P e R A 5 PRI g P e 26 5 B0k
i AT 8 55—l R s R O A B 5 K 8 ik R R 0 1
BRI — I 5 AR I R

RIS, 7K + i RR AR AR R 7E T AR A I SR
JEE 70 VAR R TR Ao I RO B I, kR R % e R ) 55—
Il P (SCF-T) B & 5 7K 1 Tk R AR AR TR I L2 — 56 =
Fof I S A (SCE-TID) 5 FF A AN IR 0 °F #9 i SR AE P-T
P bR — 2% i S £k (eritical curve; WL 6 18] 7 5]
10) o IS b, 28 —Fh I S i & 2 K Rk SR
SRS ) — 5 =R G PO AR AL T —Fh P BRIR S BRIt
I F M LR VLA : dP/dT = AS/AV; A2 b dP/dT ARG FLith
LIRER AS AIZ SN R AE AL LAV i O R BRAE AL
V&4 Ry ok, BT S e e U e i S 8 I S (4 e R e A P-T
P B AR AR UL (dP/dT <05 WL 6 181 7 e € 10) , sk
FEUL AS S AV BIRF SR . 73— 7, dP/dT <0 ERE K
FIRRARIS , Sl BE A A 57 = o 1 A 30 A4 4 B8 8
AR—55 — Pl I S A S B K B RE R R AR

K+ RERRER AR R TP 0958 N SR o e 2 A DRI 1Y
I RIS AR RAE W R BRI 45 N A B i — i s
SRR (SCF-1T) 7218 B2 - FE 77 U8 I B A 5 ) PR 4 AH 1A
FHCHCAN T 75 oA B LR 20 43t L 70 2 1 ik W WA ) T 2
BEh iR 2l 05 ) H A2 56T 20 B9 N0EE — Fi I 2
TR (SCF-1) K & 7K i e R ER Ao 1A FL AT e i o 2 1) il o 2
SCo e i BT b A Sy R AR B B I 2 R A
YEFJE 0 & & 7K S5 45 Rk 1 33 A 4 ik — 2B v Ak i ok (L
London, 2005 ) ;3X—5 AW /2 15y M L A4 | HC 8 A A
AL B BT i e 3R A R — 2P I, (EAS — R A R ik
AR AR A AT e RO SRR S L TR R A, TR A DGk g
T AR TEA TSR A 2 L (Thomas et al. , 2000) .

SRR G i A I E T FRAT TR B R A R AR R
AR F 0 R R Y, AEDRIE 0 L3S B HLZ5 2R L
— B ARG H RSB i B R e Si0,-H,0 K NaAlSi; Og-
H,0 45 £ X 5 2% 3 G 095 AR TP ( Bureau and
Keppler,1999 ;Kessel et al. , 2005b; Mibe et al. , 2007) , 1 H.
BRI AT | 5 ()7 B % ( Kessel e al. , 2005b;
Mibe et al. , 2007) . it —2 R A BIRIEH A L2

Brigt WAL B AL IR SO R A AN ECTAR . 5
AT R AR B
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