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“Beryl”) » dhE&L2ERF : (Coo.627 Nao.oss Koost Rhu.sr Cag.azs o2 { Bez opo Lo s69)2.068{ Aly ot Feo.010) 1,974 Sie.oi0 Opso AR
MIZ M a = 1.59735 nm, c = 2.7844 nm,a= B =90°,7 = 120°, V = 6.15274 nm’, 4T HE N, =1.615~1.616, N, =

1.607 + , 37424 0.008 ~ 0.009,S.G. 24 3.00~3.10.
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Table 1. Physical properties of raspberry “beryl”, bixbite and morganite

N, N, N,— N, S.G./ (g/art) BRIk IR
KIREEIRT 1.578 ~ 1.600 1.572~1 592 0.006 ~ 0.008 2.80~2.91 (7]
KR wREA 1.568 ~ 1.572 1.564 ~ 1 569 0.006 ~ 0.008 2.66-2.70 (3]
A B 1.615~1.616 1.607 = 0.008 ~ 0.009 3.00~3.10 A3

2.2 RAEBNERETE

¥EAHRR0.03 mm BEHAFERECEHRT
ME HAeFHrtSREa L, HPELas
SLBR A AT 6B 75 ) 4 48 T K A9 B (B )R IBAE 22
SBHEEK. ¥UEREVEZ AN, EIEX
WEET K THaMR, EBE M -MATOME, 4
R REE AR, 2VARD. W5
PR A A BHAKO%ST YERERE.

3 Suikib2EFRIE
3.1 HEIE(EDS) S #i—BE FEH 54 (EPMA)
B0 )R & B B R i 8B 1% (X (EDX)AE AL

ortr, REBHLEERSHF w(Si0,) =
68.16% , w(ALO;) =19.77%, w(NaO) =1.04%,
w(Cs,0) =10.28% .,

RTH—EMR BERASEA"HLER
S RHEGR,CRAT B TFE 0 R —H &
FHET 17 TR, EREEK 2. K
Si0; < 59% , Al,0; < 16% . T Cs KEBEY ¥
SR H AT (Cs,0=10.393 ~ 14.737% ) , ¥
AR GBI, Cs WEEM, A4
CCHSEFEHRERTENGEGTRESHEMNS
B(11.3%)58, @bl W, Cs TR R 5 k4
KIS E R G A " A ST R
T, CCH—METE HEENRN, 7Y
GITE =R L BEERSHEM TEETRD,

X2 BCGEEI"BER"HBFERIIH (wsy/ %)
Table 2. Electron probe analyses of a Cs-rich raspberry “beryl” {point analysis was conducted from core to rim)

b=y Na, 0 Cs,O AL Oy Sio, Total o 5 Nz, O Cs,0 ALO, Sio, Total
1 0.40 10.39 14.82 55.92 81.53 11 0.38 13.90 15.05 57.08 86.41
2 0.43 10.58 15.14 56.29 82.44 12 0.37 14.42 15.24 56.62 86.65
3 0.44 12.49 15.58 57.67 86.19 13 0.36 14.46 15.29 57.37 87.47
4 0.44 12.68 15.58 58.27 86.96 14 0.39 14.46 15.26 58.33 88.44
5 0.38 13.10 15.78 58.62 87.88 15 0.47 14.56 15.40 58.07 88.50
6 0.46 13.29 15.36 56.71 85.82 16 0.37 14.68 15.50 57.21 87.75
7 0.43 13.49 15.48 57.45 86.84 17 0.37 14.74 15.21 57.51 87.82
8 0.43 13.61 15.57 56.14 85.74 b= 2N 0.36 10.39 14.82 55.92 81.53
9 0.46 13.73 15.56 56.43 86.18 B 0.47 14.74 15.78 58.62 88.50
10 0.47 13.79 15.41 57.97 87.64 i) 0.41 13.43 15.37 57.27 86.49

T W A W o B 2 B (R L R TR )
3.2 SOBEETFRIEMN (HR-ICP-MS) 44T

EREONEFERSTAHYEEEMNRILE
Be, X A1 T VG Axiom Bi M %S B TR E F %L
(HR-ICP-MS) fE 4+t , R THW FH E Y &
B4 :Si0, 59.63%, A,05 12.1% ,BeO 7.66% ~
8.2% ,Cs,0 10.25% ~13.34% , iEBAZAEHEL—
FhESEBNERET Y.

WA, A TRy b e KER, B REE S
HEIRE 1000 °C, 1 FHHE H,ORKEN 2.47%,

WHT P EHEIESENKEFEE(HPITEES
RS KEEIER),

% HR-ICP-MS FT 8t BB, H & 4
EPMA bR A0, BHETERINWERS
e A5EEGEA, A6 MBHORER
(BERAEMES LR E 3. BEITRFRE
FE L F 89 Si0,,ALO; Fl BeO S5 B VB RA TR
GHA. CEZEAMERARNE w(S0,) <
60% Al,0, < 17% .BeO < 9%, W4 BITEW Li,
Rb,KFICGHERMBEZHAT YR LUER
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Table 3. Chemical analyses of the Cs-rich raspberry “beryl” and other natural beryls

510, ALO; Fe:0; MnO  MgO

A SCHE 56.43 15.56 0.13 0.04 0.46
X B RAE A (1 gy )70 64.16 18.06 1.57
LT E R (M) 66.45 18.02 1.06 0.17

BE R 75 (B g1 1 )10 63.29 17.76

N0 KO €0 (€0 Rh0O LihO0 Be0 H,0 it
030 0.24 13.73 0.46 2.02 8.16

2.47 99.9

2.10 0.02 1.19 11.12 1.30 99.52
0.35 0.33 0.06 0.04 13.66 0.00 100.19
1.23 3.79 0.05 1.30 10.79 1.10 99.31

ARG B ILEREN S L KRE PO E

FHIBIHREEAE Y S " 407K
f & 4k 2 X M. (Csger Nagoos Koon Rbg st
Cag 028 )0.822 ( Bez 009 Lig 560 )2.968 ( Al 963 Feg 010 )1 o7
Si6.000018

3.3 XH&ESW

3.3.1 X & &8 R4 (XRD) &7

KRB M A, REE T D/MAX-3A ® X
SR AT L&, RACu K, 15(0.154178 nm) , &7

BRERAIRIEI, B EN3S eV, B H25 Ma,
Mg X ST E(E3), HEB LA RS
d {824 0.3273,0.3027,0.2870 #10.1635 nm%:, ¥
STHES®G GHT Y. S%&a 0 ERS
& d {H/E L $,0.3273 F10.2870 nmf I 4% 3R 135 41
SHMEEA B, BHELKPHBRTHEEAN
0.7980 nm3& fiT £k, M £ T 0.3027 M 0.1635 nm
SRITHKR, CRTHREWE, EHEAFLNE
SRR MAMRF,

F4 FHRT UM X SHEMKRTHBIER
Table 4. X-ray diffraction data of the Cs-rich mineral

fif B % d/nm 171, e d/om 1/1y R d/nm 171y fii BT % d/om 175

1 0.5756 2 10 0.2453 2 19 0.1832 2 28 0.1562 2
2 0.4619 8 11 0.2308 7 20 0.1800 6 29 0.1546 3
3 0.4012 4 12 0.2271 2 21 0.1748 12 30 0.1518 8
4 0.3346 2 13 0.2228 10 2 0.1742 10 31 0.1509 4
5 0.3271 100 14 0.2214 7 23 0.1712 6 kY) 0.1466 5
6 0.3025 38 15 0.2154 5 24 0.1704 6 33 0.1458 s
7 0.2914 2 16 0.2064 7 25 0.1635 14

8 0.2870 36 17 0.1998 3 26 0.1575 4

9 0.2662 7 18 0.1839 8 27 0.1571 2

3.3.2 X HZ&EEMENE

HX 0.15mm x 0. 10mm x 0. 10mm A 41 o f {4, 7F
#2E Bruker 2 &4 =AY Smart 1000 CCD M H X &t
gegp it L, WEM BN BIENEE R 4.15°
<0<26.9°1,LL 20 FX AW, EEERT WE
817 M5t ., W45 Ho di ML 2 A & A RR Ay

a= 15974 nm,e= 2.7844 nm,a = B = ¥,

y =120°, V =6.1527 nm®,

S agE A MERAIELE(ES) BEE
TR RAERRW&RSED Y, Bl
HEWEXR ESSEaMel, E47E5 M L &
X Bebf , KB B THABEFRETAKERLL
B, Lo, ERB P EHIFEHN BeOy 446 T
R REERERB N REBIR, BT R R
TRETaR, R —MFEEn BN,

£S5 EFSHETNIHARKHANREBESY. /2 BFRBEHLILE
Table 5. Cell parameters, c/a ratios and cell volumes of the raspberryl “beryl” and cther beryls

B MR 5 [a] ¥ =N a/nm c/nm c/a V/om’ B o
O P&/ mamc Utah no .7 pink rim 0.9236(8) 0.9193(4) 0.9953 0.6792 Aurisicchio
Utah no.8 red centre 0.9224(3)  0.9193(2) 0.9967 0.6774 et al .18
et PG/ e Afghanistan no.22 0.9215(3) 0.9229(5) 1.0015 0.6788 Auﬁsicchio
Madagascar no. 18 0.9215(1)  0.9218(3) 1.0003 0.6779 etal. 8
BRI a” R3c Madagascar M1 1.5974 2.7844 1.7432 6.1527 Ky
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CRYSTAL CHEMISTRY OF RASPBERRY “BERYL”

LIAO Shang-yi, PENG Ming-sheng

( Departmert of Geosciences, Zhongshan Uriversity, Guangzhou 510275, China)

Abstract: Several analytical methods such as SEM-EDS, EPMA, HR-ICP-MS and X-ray single crystal diffraction are used
to investigate a newly found Cs-rich mineral. It is discovered that it has a distinct chemical composition, crystal structure

and optical properties, therefore it is different from nommal beryl. It is concluded that it is a new Cs rich mineral, belonging
to the trigonal system. It is called " raspberry beryl” . Empirical formula: (Csg 7 Nag oos Ko oa1 Rby 31 Cap.028 )o.822 ( Bes.oso
Lio.569)2.968 C Al1 964 Fep 010)1.974St6.040 Org » unit-cell parameters: a = 1.59735 nm, ¢ = 2.78444 nm, o = B = 90°, 7 = 120°,
V=6.15274 nn’;R.1.:N,= 1.615 - 1.616, N, = 1.607 ; birefringence:0.008 - 0.009; S.G.:3.00-3.1.

Key words : cesium-rich raspberry beryl ; madagascar; superstructure; trigonal system



