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Abstract: The effect of phosphorous on liquidus temperature of peraluminous granite was experimentally studied in

rapid-quenched cold + sealed vessels (RQV) at 100 MPa in this paper. The albite granite of Yichun stock was

closed as the initial composition for experiments with 5% H,0. The experimental result shows that alkali feldspar is

the initial liquidus ecrystalline phase. Phosphorus can effectively reduce the liquidus temperature of the

peraluminous magmatic systems. With increasing phosphorus content in melt from 0.27% to 7.71% P:0s, the

liquidus temperature of the granite decreases from 810 °C to 740 °C. The depression of the activity of alkali

feldspar-forming components by the association of P°* with AI** in the melt is a probable mechanism for the

reduction of the liquidus temperature of peraluminous magmatic system.
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X2 T EPAEPERKT Y% IR (B
FUE .REE DK 8"0) ¥k, ZEMAHEEN, B F
REPHRER P FROUHEHEEK Beauvoir #
HERIRKE Y (1.08% ~1.63%P:0s) , Tt 2278
B HY Comwall 1 X K& ' (0.27% ~0.58%
P,0s) . T BEF ] Pedrobernardo & A % ¢! (0. 31% ~
0. 52% P,0s) . fi& K New Brunswick i [X ) Middle
River fi gz " (0.16% ~0.34%P,0;s)., &K
Macusani JBEEE1(0.58% P,0s) I R BEITHER
T WA EE1(0. 15% ~0.63%P,0s) ,

EFERERNEREEHRRNBR, AN
TRPMRER, A0 FREMARMEMNT HO0 EE
T R PR . BRR T REBR LA (4 B KG B A0 B
MARE, FEF R TARBARGERRE K
mEMKAABREL ", o, ERBERNRE
SEELFAEREERMBELALIBFH - EBE
RE, E5WAEITE W.Sn, Mo Nb. Ta FH EET
A B , SEH 4%, RE PXE
KA K ERNERMES R FEENRRKE,
WEFRT —LEREREAR (Si0:-AL0s-Na,0-
K.0-P:05) HISLIRBIFT -2, 1B P 3B Bs stk
R, EXEERMTAURERE BT ERNE
ma B #i im0,

Z Wt T AR K AR o 48 B TE K 6 R AR D 3K e
MIRYr, LK 100 MPa &4 F P RSB A K

WARLR R, FH M7E TR R b 8 BE 30 A
FRIE PIERAERNERMR, SO0 R
HERERERRE . By EASBRRAERNHE

1 SRR %

1.1 ¥R &

HMTIAER 414 AERPHARKIERS (B
B YS-02-48) MikEAMR S EPEE TR E AN
Macusanite {4 8835 T 8 AR KRRV BY
(% 1) .P.0s & A A 23 #r 4 (NHL ) PO, B 7 51 A
Ho FEERNMHPKARESHMBK. ZEHGE
FREFRT, EAEWME NI, I (<100 B),
Z ARSI, EEEHEPRETHEZE 200 B
T, REETHRSTEH. AR PEL SRR~
E B K44 (NH,) PO, 1 YS-02-48 p K, BT H
B PHE4h U LUERTBESR, BAHRY
H4HIRBB T JCMT-5/180 B rE 4R B h FHR
F 1500 C, ER 1 h (EERM RS 8RR
mAKA . S KBS Na, KASHATHRE), 4
EEHAEHBHFE T KEPEZRERE K, I
R POs A B PHY, TFE2~3 KB
S EE 4 h — BR4ERRE P AEZ 1500 C ER

&1 YS-02-48 Macusanite,Ongonite [} B LB ¥R R ERE (%)

Table 1 Chemical compositions (% ) of the albit granite, Macusanite, Ongonite and starting material

e YS-02-48 Macusanite " Ongonite" 1435 7 24553 KEZE: LR3I
Si02 73.82 72.32 72.47 74.16 72.86 70.79 68. 06
TiOz 0.02 0.02 0.00 0.02 0.02 0.02 0.01
AlOs 15.17 15.63 16. 66 15.56 15.21 14.75 14.39
Fe203 0.32 0.52%® 0.52% 0.41 0.40 0.40 0.41
MnO 0.09 0.06 0.11 0.09 0. 09 0.09 0.09
MgO 0.02 0.00 0.25 0.19 0.20 0.19 0.44
Ca0 0.49 0.23 0.18 0.33 0.33 0.32 0.43
Na:0 5. 12 4.10 4.65 5.24 5.13 4.97 4.95
K0 3.42 3.53 3.13 3.61 3.52 3.40 3.28
P20s 0.32 0.58 / 0.27 1.91 4.83 7.711
F 0.23 1.31 1.09 / / / /
B:0s 0. 02 0.62 / / / / /
H20 0.74 0.30 0.98 / / / /
F—=0 -0.09 -0.54 -0.40 / / / /
BE 99. 69 98. 68 99. 64 99. 87 99. 66 99.74 99.75
ASI 1.17 1.42 147 1.19 1.19 1.19 1.16

. (DK A London et ol ¥ (2)K FeO & “/"RAAME,
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1.2 ZXBTEE

AR FTA LRTE P E P B R E BT T &
BEEKALREN “RQV- REHNSE X" EE L
T BEBHRNAZ EHRE MARGEMH
BRGNS AR, RAANEAER, ERFENE
TFTAETEKREILPHZR (REBEX). EHUE
KABRBMEE X, FHNSAE, FRAIE P
PRE, HUBRE <5%; BEWERRANE
WRPK-103 RIS, 2 5RERBBLE, H
WERE <5 C;

FREL 200 mg AR Y, BARKE R 4 mm
(4M2) x3.8 mm(H#) x50 mm(K) WEESE P,
FMEHFERERER 10 WL ZBETRIFESE
BERBEA, FERRYAE 5%H.0, FRESHREK
B, HET 110 CREA PR ARRETHER
BTF, MA “RQV-RENFEALHEER" BES
i, SEEZE 30 MPa, FHR E 850 CHHMAKENZE
100 MPa, B iR %51k 24 h, RJ5#% 1 C /min EHFK[FR
EL TR B EIER 96 ho BREE A, ANBEZ I

YS0um
T

HEELE, 2B TKREMEREERT 110 CHA
FHRT 1 h MG AERERB LR BER AN
W, LBRHEREERBNAENEE <0.5mgEN
RIER., HHASE, BULEA=Y, HRCEA B
HITETERE

1.3 HHZERENRERE

AL R IR T8 45 d M T e R R R A
WARLRIREE , VAR £ 8 B 2 LOB ) + C(Rik) e
LOA ) 0P 4018 BE (IR E S BISCR [22])

2 ELRHR

BT RERA  WHEKY YWIBHERA, &
W R ABCR L HERFER, B K/ 3 ~50 pm A
Z (B 1), F2FHT 100 MPa £ T & Pt HE
EXRBRBHABENLRSE R, XREREY,
YS-0248 (HF 414 MM KALRKE) WBHEEK
1 H 810 C (0.27% P.0s) ,BEEERR P.0s & B
X, BHKREH 1.91%P,0s iy 780 CTHZ 4. 82%
P,0s ) 760 °C . 7. 71% P,0s ft) 740 °C, B4k & 5 P,0s
B 1% , BAHRBRERKA T7~10 C (B 2),

1 EBRFYHBMETRIE
Fig. 1 Photomicrographs of experiment products
A- 1459, ERB 0%-4-11, :=790 C; B-2#3H, LR 2%-4-22, t=750 C; C -4 W, LR 5%-8-27, =750 C;
D - 4433, LRS 8%-34-8, :=730 C. EPFHE M. Al HBREBEABELE, VIRASBF Sk RERH I,
A - the photomicrograph of 14 glass (run No: 0% -4-11) at ¢ =790 C; B - the photomicrograph of 2# glass (run No: 2% -4-22) at
t =750 C; C - the photomicrograph of 3# glass (run No: 5% -8-27) at ¢ =750 C; D - the photomicrograph of 4# glass (No, 8% -34-8)

at £ =730 C. M -melt, Afs - Alkali feldspar, V - vapor.
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F2 100 MPa.5%H,0 4T & P IBRERMN 830
WHEZEEXRER
Table 2 Experimental resulis of P-bearing peraluminous ganite 840
at 100 MPa and 5% H.0
55 ZRS ?ﬁﬁf’ g Q;%Cﬁiﬁ ﬁ%ﬂ)ﬁ‘l‘i} R 5 800
0%-4-9 850 9% G ~ 760
0% -8-10 820 9% G
#1 W 0%-3-11  0.27% 810 96 G + (Afs) 720 H
0% -4-11 790 9 G+ Afs ® >5 ®  aspwnks
0% -7-10 780 9% G+Afs 680 ——— el
2% -4-27 830 9% G 0 2 :’o (.,/f) 8 10
2%-7-28 790 96 G o
nERam P e 06 G (Af) B2 P.0s X i 8 2 3 00 WA R W
Fig. 2 Effect of phosphorous on liquidus temperature
2% -4-22 750 96 G +Afs of poraluminous granite
5% -6-21 850 96 G
5% -5-21 800 96 G R E RO BT, M THERERS
W %828  4.83% 760 96 G S, P HEABIRIAS | %A 10 F B R
5%-8-21 750 % G +(Af) 2MOSi + POP = 2MOP +SiOSi (M = Na K ,Al)
o o n el EREW P EABERTAE, BET
8%:5:6 200 o c WHEKAASTERE, FEMT Sio, MIEE,
8% 6.6 840 % c 5PHAEWERRBEKEARNE, £
MBH  8%-3T  T.71% 780 9 G BRMEET, PERS AIGER ™, ALO, +
8% -4-7 760 96 G P,0s = 2A1PO, & i, AIPO., B T 8¢k ALO,
8% -34-7 740 9 G + (Afs) HITE B . BT A< SEI6 SR B 45 o O O B SR 1
8% -34-8 730 96 G+ Afs ERRMBAHREE, NEMHLRER LOS

HE: A -BHKA, Qu-FX, C-HH, (Ak) - JLERAIEHEKA,

3 i

3.1 PXERBHRZIEENRME

London et al. " LW W4T 200 MPa &4 F P
% Na:0-K:0-AL0:-Si0,-H.0 & R i A &R 8 i &
W, LRERERH, WREERE (ASI=1, HEHER)
KRRPBHLERENR T P05 B 730 C, K3
T P20s 4. 5% I 660 C . 9% 1] 645 C, Bl sh BAIH
B 1% P.0s, MHALZBERMEKLY 15C (KRS
f <4.5%P.0s)  ERHRBERMELA 3 CUHERS
A 4.5% ~9.0%P:0s) , V&I 1% P05 BRI
HRREAI C, BR, ZKESARBFRHTHEFH P
FHREESERERER (ASI>1.1) MHREE
7~10 CER—HH,

P StaEBRER AR MR, QA EOR B L B - AR
BE K LO EEETHBRENEN, 5P AR

) + C(fE) oLUFK) PHERE, R+

BRENTYIBEREG, BEBERKAEK
ERNRE, DAIERRNBHARERE., YBHEKA
MRS R, BEKASBEEPHMAAS
HE()BFEEMTHRE.

[ (Na, K)AlSi;05]1(s) =1/2(Na, K),0(m) +

1/2AL05(m) + 3Si02(m)
KA. s.m 4548 B & (solid ) FiE  (melt) , 552 [H
HASEEN 1, HPEERSSHASTHEXRN
T
K= a&’i,x),o X a}\/l,zo, X ado,

B ERATE, KRS ALO; I IE B MR AK 1 K
(NaK) AlSi;0s 4143 B8 BE, M T30 Hi Bt K A e fn
&, BEKARMSERBESEEPEERAGH
AWEEE X, BERAASEEER, KBNS HER
B R, BERATEEREME, RS HREE
ZREM. T HERERRGE, P HFEABKRE, E
FERR R ALO, T LI T WM K A 4 40 08
i, N REAR T B A IO 45 S IR B, IR R T 52
BARRKBAHLEE., BXFRERERSER,P
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MIIIA, ZEREEEERAEENRMNEERT Si0,
P BE DA RS P AR R 1, Si0, 75 B RO 4 R e
e RAEEN A, HmSBE P &4 T B
£ 18 BE e IR AR N o

3.2 HRENX

RESREANEPIERERERATUE
P, B ASI, ® Ca.Mg.Fe, %5 # REE.Th.Y X %f
fE, #5 Sn.W.Nb.Ta HFL BT L ARHEKER,
Bea et al. BV H Si0; > 70% P20s > 0.5% n[{ER S
RIAERAES W.Sn B LR E A HRERH, EP I
HERERENAETELRS (F.P.B)WIERE, I
ML AR ERERAERYBHALE
B, —HH,NTHRE,E P IERE KM EE
AR IR B T B BB KA RS W R
A, BDE P ol 8 B S PT DUB R T s 55 A X B
;73— F i, EREWET R T BRI RS
B, REBEXBFMBEMAER, BEhTEP24E
FARKNBHELERE, SHRETRTHERME
i E e, FERE PIEERERNBRE 5SS
AR BAEERMBERE, NTIAMATHEX
BRX#PBoEmER, FARERRIAY PEIT
Y, WBKA SO BAURBEYVYEEPEXR
HEEWER, FBHRERPHATE W, Sn,
Be Nb.Ta.Zr Hf % i) B 8, 7EREG W5 K 2 74k
B, PSR X 48 A K WO & E A
2R 16 B 0 FRA DA BORS BE /N -2 BN T IR S
Bz HMERESR, WRKTEHEK - BB RN
WRE NMEFTHRAELSRAIEEMT 1L,

4 4 B

PRRIERERNWRY, KERPRT PXdA
FEFKBHRBENER, TREREY,PAIAY
PRI R A R AR B, B30 1% P.0s &1k
RHZBE T7~10C, PS5HEEKF AILEEGER
AIPO,, PR T #thd ALO, A3, {EEmkE
AA LTS B RGBS T R KA RS &, AT
FMERETERRNBHLERE, &P 3ERERA
AHEFERWBAHREE, XUE P IERE KT
R T s B IAL, R EWET R TR
RN EPHERERERBURBE-FHESRH
FE&RMEK, S W.Sn.Be Nb.Ta Zr Hf EHH &
Ry HEEBREEKR,

ARRIAREABR ARAFEAS "Foidse
FERKRARKAL RIS LR ELERR
(Btog-5: 40273030) Fo B £ & S5 B RE R R]
B (2006CB403500-06, 2006CB403500-08) # %%
AT B T RN, AR R,
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