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Table 1 Crystal data and results of siructure refinements for synchysite—(Y)
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Table 2 Synchysite-(Y). site occupancies, atomic coordination.
and isoiropic thermal vibration parameters
I o G2 BT Blegv.)
x b z
Y(1) 0,64 0.5000(0) 0.2595(4) 0,2500(0) 0.54(4)
Y(2) 1,33 0.6707(1) 0.2545(3) 0.7506(1) 0.46(2)
Ca(1) 0.50 0.2500(0) 0.2500(0) 0.5000(0) 0.9 (1)
Ca(2) 1.00 0.9121(4) 0.2513(6) 0.5007(3) 0.75(7)
F (1) 0.50 0.500(0) 0.077(3) 0.7500(0) 2.3(4)
F (2) 1.00 0.845(1) 0.084(2) 0.7768(8) 1 1(3)
0 (1) 1.00 0.434(1) 0.297(3) 0.8737(9) 1.5(3)
0 (2) 1.00 0.923(1) 0.063(3) 0.0519(9) 1.2(3)
0 (3) 1.00 0.940(2) 0.652(3) 0.1747(10) 2.3(4)
0 (4) 1.00 0.486(1) 0.179(2) 0.3759(9) 1.1(3)
0 (5) 1.00 0.610(2) 0.073(3) 0.0485(8) 1.9(3)
0 (6) 1.00 0.678(2) 0.042(3) 0.1722(12) 2.6(4)
0 (7) 1.00 0.308(1) 0.151(3) 0.1754(10) 1.6(3)
0 (8) 1.00 0.696(2) 0.132(2) 0.8744(10) 1.5(3)
0 (9) 1.00 0,269(2) 0.113(3) 0.0548(9) 1.4(3)
c (1) 1.00 0.974(2) 0.105(4) 0.118(1) 1.4(5)
C(2) 1.00 0.398(2) 0.037(4) 0.383(1) 1.0(4)
c(3) 1.00 0.286(2) 0.053(4) 0.118(1) 1.6(5)
£ 3 HHERY: SOREARDBN
Tahle 3 Synchysite-(Y). anisotropic thermal vibration parameters

R+ Bu Baa Bss Biz Bis Bas
Y(1) 0.74(7) 0.76(8) 0.24(7) 0 0.36(5) 0
Y(2) 0.86(5) 0.35(5) 0.24(4) 0.02(4) 0.25(4) 0.00(4)
ca(1) 1.2(2) 1.3(2) 0.3(2) 0.4(2) 0.5(2) —0.1(2)
ca(2) 1.1(1) 0.6(1) 0.6(1) 0.0(2) 0.4(1) ~0.1(2)
F(1) 3.4(8) 0.4(7) 4.1(9) 0 3.2(6) 0
F(2) 1.6(5) 0.5(5) 1.3(5) 0.2(4) 0.6(4) —0.7(4)
0(1) 1.6(6) 2.5(8) 0.8(6) —0.4(6) 0.9(4) —0.3(6)
0(2) 1.4(6) 1.2(6) 0.5(6) 0.4(8) 0.1(5) —0.9(5)
0(3) 4.0(9) 2.3(8) 0.8(6) 1.5(7) 1.0(6) 0.7(6)
0(4) 2.4(8) 0.5(6) 0.5(6) 1.4(5) 0.5(5) 0.6(5)
0o(5) 4.1(7) 1.6(6) 0.5(5) —3.1(5) 1.6(5) —0.9(5)
o(7) 1.9(6) 1.4(7) 1.8(7) 1.0(6) 0.8(5) —0.6(6)
0(8) 3.0(8) 0.1(5) 1.2(6) 0.7(6) 0.1(6) 1.0(5)
0(9) 1.9(6) 1.9(6) 0.3(5) —0.3(86) 0.1(5) —0.9(5)
c(1) q.0(7) 3(1) 1.3(9) —0.3(8) —0.3(7) 0.3(9)
c(2) 1.8(7) 1.4(8) 0.3(6) 0.3(7) 1.7(5) —0.8(6)
c(3) 1.9(9) 2(1) 0.7(8) —0.8(9) ~0.2(7) —1.2(8)
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4 HHEEY: HFEAE (L)
Table 4 Synchysite—(Y); bond distances(})

Y(1)-Y(2) 4.118(1) Ca(2)-Ca(2) 3.897(3) Y(2)-0(7) 2.465(5)
Y(1)-Y(2) 3.955(1) Y(2)-0(8) 2.395(5)
Y(1)-Y(2) 3,967(1) F(1)-F(2) 4.073(4)
Y(1)-Y(2) 4.122(1) F(1)-F(2) 3.979(7) Ca(1)-0(2) 2.463(5)
Y(1)-Y(2) 3.951(1) F(1)-F(2) 3.983(7) Ca(1)-0(2) 2.463(5)
Y(1)-Y(2) 3.967(1) F(1)-F(2) 4.069(7) Ca(1)-0(5) 2.414(5)
F(2)-F(2) 4.154(5) Ca(1)-0(5) 2.414(5)
Y(2)-Y(2) 4.107(1) F(2)-F(2) 4.161(5) Ca(1)-0(8) 2.411(6)
Y(2)-Y(2) 3.969(1) Ca(1)-0(8) 2.411(6)
Y(2)-Y(2) 3.965(0) Y(1)-0(3) 2.479(6) ce(1)-0(9) 2.709(5)
Y(1)-0(3) 2.479(6) Ca(1)-0(9) 2,709(5)
Y(1)-F(1) 2.338(8) Y(1)-0(4) 2,428(5)
Y(1)-F(2) 2.305(4) Y(1)-0(4) 2.427(5) Ca(2)-0(1) 2.436(5)
Y(2)-F(1) 2.394(3) Y(1)-0(7) 2.534(6) ca(2)-0(2) 2,374(5)
Y(2)-F(2) 2.365(4) Y(1)-0(7) 2.537(8) Ca(2)-0(2) 2.725(6)
Y(2)-F(2) 2,347(4) ca(2)-0(4) 2.387(5)
Ca(2)-0(5) 2.649(7)
Y (2)-0(1) 2.385(6) Ce(2)-0(5) 2,404(5)
Ca(1)-Ca(2) 4.07(2) Y(2)-0(3) 2.509(6) ca(2)-0(9) 2.402(6)
Ca(1)-Ca(2) 3.989(1) Y(2)-0(6) 2.489(7) Ca(2)-0(9) 2.363(6)
Ca(1)-Ca(2) 3.978(1) Y(2)-0(8) 2.531(7)

%5 FHHSBLY: ZWMANRLAQDRBC)

Table 5 Synchysite-(Y): bond distances(A) and angles(") of the carbonate groups

c(1)-0(1) 1.282(9) o(1)-c(1)-0(2) 117.39(70)
c(1)~0(2) 1,271(10) 0(1)-c(1)-0(3) 118.70(74)
c(1)-0(2) 1.256(10) 0(2)-c(1)-0(3) 123, 88(71)
c(D-0(d) 1.243(9) o(4)-c(2)-o0(5) 114.04(74)
c(2)-0(5) 1.292(8) o(4)-c(2)-o(6) 122.26(65)
c(z)-o0(6) 1.273(10) 0(5)-c(2)-0(6) 123.70(75)
c(3)-0(7) 1.229(9) 0(7)-c(3)-0(8) 117.03(78)
c(3)~0(8) 1.309(10) 0(7)-c(3)-0(9) 126, 44(83)
c(3)-0(9) 1.220(10) 0(8)-c(3)-0(9) 114, 94(69)

Bl &R Ca BMY—FEUL 1ML BIZEI M. CaHFMYRFLL —Ca—Y—Ca—Y—
B REESC H A AS L. EY—FBED, YRF2JMETHENGAL BN A T
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Ca(DE—HME, CaLFCaQQRFERMPA L. YOMY@DBHEFQ), 2XF(2)
Befr, XPr)E5YQ) ., Y@IME, FORMEREIZ F i, d R4 MmBEL, BE27 B,
YO EFMNEAMNERTS5YRM. Ca(DARECaBRMENEE TR, IR R
fr, WicCa(2)WE—MASINEERTF. F—RANEE 7RG, ALk
4.2 BaGLEH0ITR

MERR, REMURE-BLARRIyOHakEmREcR By, REAAET
XS HRERBHBAG M, XHER TERBEMAYG ARG ERRE, ATUAEERS
RIEFHERE %, HXRY, XXV ONEHT RS ERRYETHOURE, FE#T
ERAXH &R EER K BERFRATHR LR,

IEfn Wang £ FHH SRV WERFIEHE, HHBELY, WETRHECo. By
i, TLAGHc” =18, 00 ARAHRENE, HTHCHMEERERTEAEHRBF.
Y(1)—Ca(2)—Y(2)—Ca(1)—Y(2)—Ca(2)—Y(1) (E1), Miih#7 & c"=18.00x 3
=54, 0AMY B —HBARIE.
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Fig.1 Crystal structure of synchysite-(Y), projected on (010)

(Triangles represent (COs) groups, and O stoms lic at the apices of
triangles; circles from the largest to smallest represent F, Y, Caand C
atoms, respectively; the unit cell is outlined)
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Bz #HETBypRELZKE(0) EAHE
(FFEF5RAREL HAESrENEMaE R RBREATRRER, TaBFEREE)
Fig.2 Crystal structure of synchysite—{Y); projected on (001)

(Atomic symbols are the same as those in Fig. 1; arrows indicate the
shift direction of the layer structure, dashed line outlines the bottom

of the unit cell, and solid line outlines the top the unit cell)
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The Crystal Structure of Synchysite—(Y), YCa(CO,)F
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(1o titute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing 100037)
Zhou Kangjing

(Fujian Institute of Matter Structure, Academia Sinica, Fuzhou 350002)

Key words: synchysite-(Y); crystal structure; Sansegou of Qinghai Pro-

vince

Abstract

The monoclinic space group of synchysite—(Y) was determined as C2/c by
single—crystal crystallographic research using Weissenberg method. The unit
cell parameters obtained and refined on a four—circle diffractometer are @
12,039(3),b 6.950(1), ¢ 18.436(6) A,and B 102.45(2)°, From 1350 independent
reflections collected by means of MoKa radiation on the same instrument,
1019 reflections with />30 (I) were corrected for Lorentz and polarization
factors; however, no absorption correction was conducted. After the refinement
with anisotropic temperature factors by the full matrix least square method,the
residual index for the 1019 reflections was R=0,086,

Synchysite—(Y) possesses a characteristic (001) layer structure, with layers
of (Ca) and (YF) separated by layers of carbonate groups. The layers stack in
a manner analogous to C2/c muscovite, where (Ca) layers in synchysite-(Y)
are equivalent to (K) layers in muscovite, (CO;) layers in synchysite-(Y), to
layers of tetrahedra in muscovite,and (YF) layers in synchysite-(Y), to layers
of octahedra in muscovite.As in muscovite, offsets of adjacent (COs) layers are

similar to those in 2M;, which results in the layer-stacking polytype structure,



