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HERE BERFATSEAREEIER ARREEWERELGEEIR. £XH7TH
NEETZRARTFTHECERARRGEGET TRANSH N FE-THRE=ZSHH
BERFHERSEAHTTHE. SHARERSGEAME, EEXTRRFEAE Li.Na,c/a
BE.HLO0LBA-ESE AR WEE SIS 2 0EMN XM FHERSEA W] R H#T
TS, BT RS LLKREUR S NE2BESTERENZEAEANERRE.
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ZEAM¥EERXN Be;ALSKO, BR—MEMEERNRREY W, HE BB P6/mcc,
B Si-O, I T 32 8 T AR B9 7S JTIR #E 7S IBh 77 190 30 , N ST 3R Z (6] B Be-O, I T {4 B2 A-Os N\
HEEE. L TEENATAEF —BAE B BE, BT FASRMBY T E LB REEEMB
FHEHE. SFAEEFSE EHERNFRERLE,BRE ANIAR, BT Be-O, MM #&H Si-O,
MO R EEER, B RRE SR IR, BRI A R R 2 (Zoltai, 1960
Hawthorne et al. ,1977), @& A4 #HH,Be’ 0] DLgk LiT B, AP 0] RL gk Fe? [ Fe¥t \Mg®t,
Ca* Mn** S B, MiEEP A UEAR HO0.CO, LK LiT.Na* K" . Rb" Cs*EWERE F.
H i, B4R ) B Sk A 7E 454 BB B/ B9 2 Bl (Sanders et al. ,1991; Artioli et al. ,1995), &
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RANAETYHFkAERFEL MAERKAEKGS W AR RBMELEE X,
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AR {1010} BT & 825, {1121}, {1011} 4
LEEF, MOV KEAETRF, KEEARSHEE
HEZHEE>3, EREERGATRR G EE
D. BEERREXLEERA. METHR.HED
RERT=TFRHRE=ZSHFREKTHEEAH
m (G5 ALT-D, KA AT KERGE, R+H
3.2cmX3.2cmX4. 0 cm, R B A, AEH, H
TFARRWEMBY AR, BRAERLKAER '

1cm

A6 2 4 A7 (WL I Y Liege K220 #BF 5K 7 Jean-
Maris Speetjens 4¥7). ENEFZ TS AWML
B4 K (%) :Si0, 65. 07, Al,0; 17. 46,Fe,0; 0. 20,
MnO 0. 01,MgO 0. 03 ,CaO 0. 01 ,BeO 11. 91,

( »=0001

t=1121

m=1010

s= 10?1 )

1 SxWEEA @Beryl-b B BIEEHE
Fig.1 Morphology of beryl crystal from

Xuebaoding (sample Beryl-b)

Nazo 1.59 9Kzo 0. 04 9Lizo 0.71 ,CSZO 0. 26 9Hzo

2. 80, BB 100. 09, FBEM REZKH AW ERS N (%) :SIO, 65. 39, Al,0; 17. 66, Fe,0;
0.49,MnO 0. 01,MgO 0. 04,Ca0 0. 01,BeO 13. 35,Na,0 0. 53,K,0 0. 05,Li,0 0. 16,Cs,0
0.07,H.0 2.11, B & 99. 87, B FHH AW ER , HHERAWR T EHEY — , RUEB RS
A, UBREHOFH O XN O=18 IEBITEBI NV RELERIHN .

Beryl—b : (Lio. 27Bez. 67) (Feg. 01 AlL 42)Sis. 07015
(0. 87H,0, 0. 29Na, 0. 01K, 0. 01Cs)
ALT-1: (Lip, osBey. 5 (Mgo. 1 Feo.03AlL g1
Sig. 07015 * (0. 65H;0,0. 10Na,0. 01K)
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Table 1 Refinement parameters of beryls

e Beryl-b ALT-1
WP B RGBSR e | BECO 20s @) 2082
] . ) k BB a0. 1nm)|  9.209(2) 9.212(2)
Siemens P4 1 [ 17 5 {X b W S0 3 08 B S04 c(0.1nm)|  9.2221(9) 9.1937(8)
i Mo-Ka £8 (A=0. 71073) ,w/20 FHERK,, REEFO. 1nm®) 677.4(2) 675.7(2)
o B E#EETF 4.0°~60.0°/min Z A AT 45, f 1201 . 298
. N . c/a . 3
Jﬁ XSCANS ﬁ J? ]& 17 & % ﬁ JE (Slmens, i‘i‘ﬁﬁ)ﬁ(n}g/ma) 2.773 2.711
1994), [ Bt #£ 1T Lorantz 3L B R R AL B Y AR % e & e (mm 1) 1.003 0. 892

E.REEWESEEsmL, FaEaETY ﬁﬁiﬁm
AAERER/N_RERTE A REREL, Ko

0.9221~0. 8025
561

0. 9535~0. 8225
547

CEAQ) 2.55~24. 99 2.55~24.85
FHRHERTEIZEBIHERYE, . FIEE wgawmts 775 713
EFH&REREEERETEHEEE NS ZHE HHTHR 203(Rine=0. 0352) | 202 (Rine=0. 0226)
WERT I 1248 AEH EBHE TR, BB T —y — — i
ARTFHTER. WHITHEERE PC-586 LfF R1 0. 0355 0. 0246
A SHELXTL-PC %K #4 & 58 B ¥ (Simens, wR2 0.1103 0.0745
1995) RO 50
° R1 0. 0371 0. 0263
ERA IR P, EHELITEEES Bt wR2 0.1123 0. 0759

A [F] & 0 AR A E L Fett Mgt Bl g S AP

EBEEFHFN oI Z.
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Table 2 Atomic positions of beryls H,O.CsT i GEB A M 22(0,0,1/4)

z ¥ P ((}J:eq)a) Uani B, HKK HO 5 Nat K™ 5@ E

Beryih — BN 26(0,0,00 0 B . REELES

Si |0.8821(1) (0. 2708(1) 0 0. 007(1) 1 MEREMEAMBFHB SME,R
Be 0 1/2 1/4 | 0.009C1) |0.9047(2) e . _ J

Li 0 1/2 174 | 0.000() [0.0950¢2) JEREATIEMITE, B 5] A BB AT & &%

Al 2/3 1/3 1/4 | 0.007¢1) |o. 9870¢2) . > P
Fe 2/3 1/3 1/4 | 0.007¢1) lo.0121(2) 22 YT R, HEWBTRE, A2

O lo.8531¢1) [0. 3514(1) |0. 1446 (1) | 0. 012¢1) 1 B, BUEERNEF1EZELIEA 2T
0O(2) |0.7651(1)|0.0714(1) 0 0.014(1) 1 )j—‘_\, . Xﬂ.a: Beryl—b, %%g %ﬁ%ﬁsﬁ Ll+

oaw) 0 0 1/4 0.048(1) |0. 4648(1)

Cs 0 0 1/4 0.048(1) [0.0353(1) BFHHEF . BAREEINBRELER ZE
0EwW) 0 0 0 0.086(1) |0.4663(2) . .

Na 0 0 0 0.086(1) 0.2418¢0 DL ESBNEERMLEFHFTRA,

K 0 0 0 0.086(1) |0.0267C2) T[] PAIA K, EIE AL Lit, fiE4S

' ALTI1 . .

S o ssa@loarie] o Joosm| 1 oM REAFEXSHLE TR

Be 0 1/2 1/4 0.007(2) |0.9815(2) FyE EER A AE,L, 1T -

Li 0 1/2 1/4 0.007(2) |0.0183(2) . ]

Al | 2/3 1/3 1/4 0.005(1) |0. 9755(2) Beryl-b: (Lio. 2sBes. 72) (Feo, 03Aly 9)SisO1s
* Fe 2/3 1/3 1/4 0.005(1) |0.0109¢2)

Mg 2/3 1/3 1/4 | 0.005(1) [0.0127¢2) (0. 93H,0, 0. 24Na, 0. 03K, 0. 04Cs)
O(1) |0.8544(1) |0. 3530(1)|0.1450(1) | 0. 007(1D 1 ALT-1: (Li,. osBez g5) (Feo. 0:Mgo. 03Aly 55)
0(2) |0.7639(1)|0. 0730(1) 0 0.010(1) 1 .
oaw) 0 0 1/4 0.074(1) 0.50 Sleolg . (O. 66H20’O- OQNa,O. O].K)
0eW) 0 0 0 0.191(5) |0.1589(0)

Na 0 0 o 0.191¢5) [0.0864(0) 3 IS

K 0 0 0 0.191(5) |0. 0046(0)
E.ESRHEER IohBEFE. REBEBEAETHIEME T

. Beus(LI60OEREWE B SEBEZEATHEBEREA WELBEE<0. 1%) R K-
HEEAK,0=0.5%~1.0%) #EEA Na,0=0.5%~1. 0%) . B-B & A (Na,0=0.0

O(1W) Cs(1)
O(2W) Na(1) K(1)

& Be(1) Li(1)

B2 SxTEEREPEFERKPHMEGE cHEE)
Fig. 2 Locations of atoms in unit cell of beryl from Xuebaoding (projected along [0001])
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apf HiFER AL EZRPHEFHE; 1—
Aurisicchio % (1988) F W “N T & " & &
A ; 2—Aurisicchio 25 (1988) 8 iy “ X i# "4
H A ; 3—Aurisicchio % (1988) R K “ILH
BPRER; RS ALT-1 28 H;
5—Z RS Beryl-b @+ & ; 6—Artioli %
(1993) w f B i £ ; 7—Sherriff % (1991)
R R EE T ; 8—Artioli % (1995) PRI
B 9—Sanders £ (1991) hHEEF;
10—Hawthorne % (1977) P IR EH
apf—Atoms per formula unit; 1—%octahe-
dral” beryls in Aurisicchio et al. (1988);
2—“normal” beryls in Aurisicchio et al.
(1988) 5 3—*“tetrahedral” beryls in Aurisic-
chio et al. (1988) ;4—sample ALT-1 beryls
in this work; 5—sample Beryl-b beryls in
this work; 6—beryls in Artioli et al
(1993) ; 7—beryls in Sherriff et al. (1991);
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~2.0%,Li,0 BEZE 0. 6%) FEE-
BB EA (Na.Li 4 85,Cs,0>
0.5%)% . Aurisicchio £ (1988) |
BI®E A P Be-O, MU HE & A Al-
O \EHRHWEHBFRARESER
K=t cERX", M“EX"&FA
(Al,Be;sSi;Oy5 ¢ zH,0) . “/\ T & 4%

A R AlMe® Be;SigOys « zH,O) F1“ 1Y i & " & 1 A (R Al,Be,LiSi Oy * zH,0) , Hiff R4

REBEBEF M AZNERBHE T,

HA¥STERTUEH, SETWEEAF,Li.Na & BEH (Li,O # Na,0 4+ 51 %
0.71% % 1.59%) , A K IF B K- ERE A (JJT4,1982) , MM REZHE GRS BERE
AMBERLS  TUEAN“EE"EEL. ARSH /o BEL B A HHEZEARB THMAARKY
A, B 3 RBIE Aurisicchio % (1988) MR R LR M A F TR & &-c/a HHIE . BRI
HAKa KT cic/afdR 0.998, K BB A “LEFGEAR (c/a=0.996~0. 998) ;T F = T & H:
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AW c KT arc/aflH 1. 001, X0 FUHE A" FEA (c/a=0.999~1.003 ).

B RS W IEE ,Beryl-b, & 4 Be* # Lit AL, Be-O BBRIB KK 3., AEZHE
AR, Be-O, ¥ 4 MHIEM E Si-Ox M AT, E— SN c 8 7 EH B4 Be-
O, MEk,.ZEafimm ERE - Bl Be-OEBREAXNBRSE c BWMM LY a K. BT
PA,Lit B#: Be*' 5| Be-O BEKENERBREA c/a HRAXFERE (A 30,

3 SHERRKO. 10m) MEEHEREERNER MAKEKZHERE .M
Table 3 Interatomic distances HEHHFFHBRR-ABNERLR, TRTHRE
(0. 1nm) of beryls HAFETREAR SRR E cHETRE EZcHlimEER
Beryl b ALT-1  ZEZ—ERBE,.BENMHIRE ML ESHERR, ik,
SFO(IX2 | 1.6118(9) | 1.6182() AR ZFBEHIEAREHMBRRBAEERRIEFE. B LiTER
200 | L0 | L g gt ol MR R A B T
ALO X6 | 1.9065¢6) | 1.9083¢e) TE {1010} T 5 {0001} T AH X W M 5 B¢ & 4 A8 B 2 4K,
Be-O(1)X4 | 1.6722(5) | 1.6582(3) {QOOL} K A BB A FERE. EH AR c/a EHWEMLTER
EARGRUTH 1o mENE. BWEESOERZ—, BB R R ERE N o/a f>1
MEEAERMRAHR.

BEERESEHAPEES(AIE,18DEMADPTRER EHFITRELE I EENE
BUHEMNEMEEEFEWEEZE, 19D AN, GENEKRETH AUNERFEER
W, MAKETHRK/INMESSSE R ELEFNHAX. B, BE3HRT 9 REH
B, 48R EERKER, TUBNTHERNERETHES, #M AT UEERT HEHR
E.ENBRS BAMESEEFEL. EF AN EXTEEANBRERSEKRETHESE
R BHFHEATEE SO, WEEKANTINEH, 4 & BT Fdk+ Si WEEESIRERER
RAMENAEREREEEREW. RV REFSINGEERREUREERRREEL REN
RERNEMRATYRBHER  BUTUREERKRETHES, T UBBRT ANy E. 14
¥UREFEERR . AXX T EH —H K EBPRE TEEERT.
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Abstract

Beryl crystals occurring in nature are mostly prismatic, tabular ones are rarely observed.
This paper presents a study of the structure of a tabular crystal of beryl from the Xuebaoding
greisen, and a comparisons with a prismatic crystal sample of beryl from the Altay pegmatite.
The beryl of Xuebaoding is rich in Li and Na, containing 0. 71 % of Li,O and 1. 59 % of Na,O.
And it has a relatively high c/a ratio of 1. 001. These facts show that the beryl of Xuebaoding
belongs to the Na-Li beryl or ”tetrahedral” beryl. The data of diffraction intensity of the crystal
structure were obtained with the Siemens P4 four-circle diffractometer. The structures were
solved by direct methods and were refined to R indices of 2% ~3%. The results show that sub-
stitution of Be by Li cdused the Be-O bond distance to expand. The formation mechanism of the
tabular ‘morphology of beryl is also discussed in the paper. The content of and/or chemical form
of Si in the ore-forming fluid may be one of the important factors affecting the morphology of

beryl crystals.

Key words: beryl; tabular crystal; crystal structure; Xuebaoding, Sichuan Province
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