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Abstract; Fluid-saturated experiments were conducted to investigate the partitioning of 12 REE and Y between
the phosphorus-rich peraluminous melt and coexisting aqueous fluid at 1 kbar and 800 °C. All runs were con-
ducted in cold-seal Rapid-Quench pressure Vessels (RQV, a kind of “externally heated cold-seal pressure ves-
sels”) using water as a pressure medium for durations of 144 hours. The major chemical compositions of the in-
itial and run-product glasses were determined by EMPA; REE contents of the initial and run-product glasses
were determined by LA-ICPMS; REE contents of aqueous fluids were analyzed by ICP-MS. It shows that the
partitioning coefficients of REE (including La, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu) be-
tween aqueous fluid and hydrous melt (D™™!) vary from 0. 1X10™* to 19. 9X10™*, and D}¥™" range from
0.2X10 " to 7.8X10™ ", indicating that REE and Y are preferentially partitioned into the hydrous melts. The
relationship of the fluid-melt partitioning coefficients of REEs to the phosphorus contents in the run-product
glasses shows a near-normal distribution as the contents of P, O;increasing from 0. 19 wt% to 6. 09 wt%, with
the maximum D™™! corresponding to 1. 44 wt% of P,O;. The fluid-melt REE partitioning coefficients de-
crease as increasing the atomic numbers of REE from La to Lu, showing Dyiger > Dyrer > Dugee generally. The
ratios of Dy to Dy, show no obvious variations with increasing P. s contents in the run-product glasses from
0.19 wt% to 6.09 wt%, keeping a nearly constant value of ~1 (in the range of 0. 91-1. 28). The experimental
results demonstrate that the interaction of phosphorus-rich peraluminous melt with coexisting aqueous fluid
could not result in the fractionation between Y and Ho, and among the REEs. Therefore, it is implied that the
melt-fluid interaction cannot be a candidate for the mechanism of REE tetrad effect during the evolution of per-
aluminous magmatic system,

Key words: partitioning coefficient; melt-fluid interaction; phosphorus-rich magmatic system; high-tempera-

ture and high-pressure experiment
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Table 1 Chemical compositions of YS-02-48 and the initial glasses, determined by XRF(wt %)
N wy/ %
RS SiO; TiO: Al O Fey O3 MgO MnO CaO Na, O
YS-02-48 73.82 0. 02 15.17 0. 32 0.02 0. 09 0. 49 5.12
Macusanite? 72.32 0.02 15. 63 0.52b 0. 00 0. 06 0. 23 4. 10
Ongonite? 72.47 0. 00 16. 66 0.52b 0. 25 0.11 0.18 4. 65
POT 74.16 0.02 15. 56 0.41 0.19 0.09 0. 33 5. 24
pP2T 72. 86 0.02 15. 21 0. 40 0. 20 0.09 0.33 5.13
P5T 70.79 0.02 14.75 0. 40 0.19 0. 09 0. 32 4. 97
P8T 68. 06 0.01 14. 39 0.41 0. 44 0. 09 0.43 4.95
wy/%
Rl KO P20s F Blf_j()g H,O F=0 B ASI
YS-02-48 3.42 0. 32 0.23 0. 02 0. 74 —0.09 99. 69 1.17
Macusanite? 3.53 0. 58 1. 31 0. 62 0. 30 —0.54 98. 68 1.42
Ongonite® 3.13 1. 09 0.98 —0. 40 99. 64 1. 47
POT 3.61 0. 27 99. 87 1. 19
P2T 3.52 1. 91 — — — — 99. 65 1.18
P5T 3. 40 4. 83 — — — — 99. 74 1. 19
P8T 3.28 7.71 — — — — 99. 75 1. 15
a8k [ London 4§, 1988; b—3k FeO Fii /4 —FmAN .,
F2 LBHMKRIEIEFR REE &= (LA-ICPMS 4347)
Table 2 REE contents in the initial glasses, determined by LA-ICPMS (ppm)
. wy/1076
Fed La Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y > REE
POT  387.66 353.62 379.38 394.90 371.78 448.94 311.35 455.74 422.67 382.89 442.31 388.76 443.52 5 183.53
P2T  407.31 365.06 377.92 465.11 374.97 439.05 371.88 434.14 406.17 373.98 425.33 394.48 449.94 5 285.33
P5T  430.13 366.51 417.02 441.19 366.95 426.45 434.61 449.19 410.47 380.76 447.96 409.30 448.51 5 429.04
P8T  429.83 377.04 387.82 473.34 416.73 458.67 445.72 494.76 457.73 421.88 457.51 402.01 469.28 5 692.31
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Fig. 1 Diagram showing the variations of fluid-melt REE
partitioning coefficient (D™/™<t) a5 increase of the
atomic numbers from La to Lu at 1 kbar and 800 C
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Table 3 Average chemical compositions of the run-product glasses (melts), determined by EMPA (wt%)

ppn MR wy/ % ASI
N SiO;  TiO, ALOs FeO* MgO MnO CaO Na,O KO P05  jfafk

POT-27-7 10 69. 13 0.01 14. 83 0. 36 0. 06 0.07 0. 33 4. 00 3.25 0.19 92.22 1. 39

P2T-24-8 10 67.27 0.01 14. 51 0.32 0.09 0.07 0. 25 3.23 3. 06 1. 44 90. 24 1. 60

P5T-24-7 10 64. 98 0.01 14. 48 0. 34 0.17 0.07 0.28 3.78 2.98 3.74 90. 83 1. 45

P8T-26-3 10 65.52 0.01 14. 31 0.33 0.11 0. 06 0.27 3.58 2.79 6. 09 93. 07 1.52

E:FeO" R B HE,
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Table 4 REE contents of the run-product glasses (melts) and aqueous fluids (ppm). and the
calculated fluid-melt REE partitioning coefficients (D™ % 10*) at 1 kbar and 800 “C
spss @l
o La Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
POT-27-7 330.98 311.82 324.71 339.20 310.66 376.37 257.98 374.40 344.48 312.47 362.72 314.72 368.01
P2T-24-8 }% 389.04 349.18 359.76 427.45 348.07 408.98 343.13 403.48 373.52 347.96 395.53 368.78 413.31
P5T-24-7 gg 401.71 349.16 391.46 409.26 345.64 401.89 380.37 421.24 376.58 348.51 411.62 388.03 412.03
P8T-26-3 404.95 357.42 366.63 447.90 373.66 426.10 416.14 459.72 417.34 386.25 419.37 364.61 430.60
POT-27-7 0.12 0.11 0.09 0. 07 0. 05 0. 04 0.02 0. 02 0. 02 0.01 0.01 0.01 0. 02
P2T-24-8 i 0.57 0. 69 0. 65 0. 85 0. 45 0. 45 0. 35 0.33 0. 30 0. 26 0. 25 0. 21 0.32
P5T-24-7 ;Zg 0.16 0.13 0. 10 0. 09 0. 05 0. 04 0.03 0. 02 0.02 0.01 0. 01 0. 01 0. 02
P8T-26-3 0. 06 0.05 0.03 0.03 0.02 0. 02 0.02 0.01 0.01 0.01 0.00 0. 00 0.01
[fid/melt /10—
La Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y

POT-27-7 3.9 3.5 2.6 2.0 1.6 1.2 0.9 0.7 0.6 0.4 0.3 0.3 0.7

P2T-24-8 14. 6 19.6 18.1 19.9 12. 8 10. 9 10. 1 8.1 8.0 7.5 6.3 5.8 7.8

P5T-24-7 4.1 3.7 2.6 2.1 1.5 1.0 0.8 0.6 0.5 0.4 0.3 0.3 0.5

P8T-26-3 1.6 1.4 0.9 0.7 0.6 0.4 0.4 0.2 0.2 0.1 0.1 0.1 0.2

ST SR A s o fw KB X BT8R A e A rh
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(8 3) ;Hth Dy, /Dg, 46T 0. 81~1. 85, Dgyg/Dy,
A5 F 2. 05~4. 96, Dy./Dy, 254k TF 2. 34 ~14. 06
(3% 5), 7R LREE [0 JCHM 2535+ . HREE [H] #7555

2 REE 28 £ # (DM 5 L5 74
A w(P,0;) 2 i % %
Fig. 2 Diagram showing the relationship between REE
partitioning coefficient (D<) and phosphorus
content in the run-product glasses
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The ratios of fluid-melt REE partitioning
coefficients at 1 kbar and 800 ‘C
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Table 5

RS

La/Sm La/Yb Gd/Yb Y/Ho
POT-27-7 1. 34 10. 74 4. 96 1. 00
P2T-24-8 0. 81 2.34 2.05 0. 96
P5T-24-7 1. 57 12. 08 4. 37 0.91
P8T-26-3 1. 85 14. 06 4. 89 1. 28
3 e
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Fig. 3 Diagram showing the relationship between the ratio of
REE partitioning coefficient (D™ /D}™) and phosphorus
content in the run-product glasses
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