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Table 1 Experimental results for the crystallization

of zabuyelite in HDAC
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cC) cC) C) ('C) | (MPa) | (MPa) | (MPa)
1-1 245 525 480 380 391 330 192
1-2 253 572 545 420 431 396 230
2-1 301 566 500 400 290 220 113
2-1 315 550 544 390 238 232 91
3-1 354 569 555 450 157 148 78
4-1 300 542 538 450 267 263 168
5-1 166 511 500 400 595 574 406
5-2 308 539 495 380 244 199 81
5-3 357 550 544 450 137 134 74
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A schematic diagram of heating parts in HDAC (after Bassett et al. » 1993)
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Fig. 2 Images of No 5-3 in table 1 zabuyelite taken at various temperature

()—Lk 5°C/min (AT E 351°C W BFERAR I Li: COs @A AN I 76 TH LI BRI L 2% 5 (b)—AE 644°C ), Liz CO5 fify 1A 228
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(a)—At 351°C during heating at 5°C /min rate showing the residual Li COs; and small vapor bubbles. at which disappeared quickly; (b)

at 644°C all zabuyelite melted to droplet and parts dissolved into the aqueous fluid; (¢)—at 566°C during cooled at 1°C /min rate, one degree
blew the nucleation temperature of zabuyelite, the single zabuyelite crystal begin to grow from the edge of the sample chamber; (d)—at
564°C ,crystal growth at a rapid speed; (e)—at 450°C , the crystal growth stopped; (f)—at 348°C, the vapor bubble dissappeaed again and
homogenized into the aqueous fluid, indicating the bulk H>O density of 0. 582g/cm?®, which was used to calculate the sample pressure at

elevated temperature
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Fig. 3 Raman analysis of crystals formed in HDAC
(A)—HDAC H45 & 0GR ER L it 14, 7 T AF S AR BOBHL 2 L BEAL 8 5 (B)—a g SEIR 45 19 Liz COs fb IR I B 2 i 1#
b ok BT Ruff £ 8 80 i iy Lio COs Bz & 35 &
(A)—Zabuyelite crystals formed in HDAC, The cross indicates the spote for Raman analysis shown in (B); (B)—a—Raman spectra

of the zabuyelite of experimental crystallized shown in (A); b—A Raman spectrum of zabuyelite taken from RUFF date base
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Fig. 4 The P-T conditions for the initial (square) ,
quick stop (triangle) and final (diamonds)
crystallization of zabuyelite in HDAC
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London (1984)

CN, QCS, CS are the P-T conditions of crystal nucleation, stop
quick growth and eventurally stop growth respectively; A, B, C
are the P-T regions of crystal nucleation, stop quick growth and

eventurally stop growth respectively. The phase diagram of

LiAISiO;-SiOz-H; O is from London (1984)
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Abstract

The crystal-rich inclusions (CIs) are a common type of fluid inclusion in granite pegmatite. Zabuyelite
is one of the main spodumene minerals which contain crystal-rich inclusions. Therefore, mechanisms for
the formation and P-T conditions of zabuyelite will have important implications for the entrapment
conditions of the crystal-rich inclusion. Crystallization experiments were conducted in a hydrothermal
diamond anvil cell (HDAC) using Li,CO;-H,O as starting materials. The results of nine experiments
performed indicate that the nucleation of crystals started at 550 (£ 30)°C, the crystals stopped quick
growth when temperature decreased by 15°C, and then crystals growth was slow and stopped until
temperature was at 400 (£50)°C. The temperature of zabuyelite crystallization concentrate on 550~400°C
and pressure has no effect on its growth. The temperatures fall to the condition range of spodumene,
further evidencing that the zabuyelite rich in crystal inclusion is the product of direct crystallization of
entrapped fluid, rather than the reaction between low-density aqueous carbonic fluid and the host
spodumene at the late stage of pegmatite evolution. Rapid growth of zabuyelite after nucleation resulted in
decreasing of internal pressure in the crystal-rich inclusions and this might be one leading reason for the

formation of cristalbalite in crystal-rich inclusion.

Key words: crystal-rich inclusions; hydrothermal diamond anvil cell; crystallization experiments; high

temperature and pressure; zabuyelite





