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% 1. REKUABNHXHEBDRRE
Table 1. X-ray powder data for kulanite
# OB B B OX meExHE S EEEHHDL
B OB % M A BES%MA BEgsENa
F | st | oo | b | G | V0 | PR | ot | b |V || 4 | m | bk
1 | 9.965 | 8.8689 | 9.959 | 8.8742 | 25 100 | 8.84 | 8.88 60 | 100 | 8.81 7 | 100
2 | 14.660 | 6.0374 | 14,654 | 6.0397 | 4 020 | 6.05 | 6.06 5 | 020
3 | 17.760 | 4.9900 | 17.749 | 4.9930 | 15 120 | 5.01 | 5.01 40 | 120 | 4.97 4 | 120
4 | 19.220 | 4.6141 | 19,205 | 4.6178 | 10 701 | 4,62 | 4.63 30 | 101 | 4.59 2 | 101
5 | 19.740 | 4.4937 | 19.736 | 4.4945 | 15 011 | 4.51 | 4.51 50 | 011 | 4.47 a | o11
6 4.322 | 4.322 5 | 111
7 | 21.310 | 4.1660 4,1650 | 10 210 | 4.175 | 4.171 5 | 210 | 4.124| 1 | 210
8 | 24.885 | 3.5751 | 24.879 | 3.5758 | 25 220 | 3.583|3.583 | 50 | 220 | 3.564| 2 | 220
9 | 25.695 | 3.4642 | 25.705 | 3.4620 | 10 | 211 | 3.475{3.476 | 20 [211 | 3.447| 1 | 211
10 | 26.880 | 3.3141 | 26.905 | 3,3111 | 8 121 | 3.324 | 3.321 5 | 121 | 3.205| 1 | 121
11 | 28.810 | 3.0963 | 28.813 | 3.096 | 100 031 | 3.108 {3.107 100 | 221 | 3.090] 2 {031
3.105 031 221
12 | 29.395 | 3.0360 | 29.407 | 3.0348 | 40 | 181 | 3,044 | 3.043 | 70 |131 | 3.024! 3 | 131
13 | 29.930 | 2.9829 | 29.942 | 2.9818 | 18 230 | 2.988 | 2.989 | 20 | 230
14 | 30.580 | 2.9210 | 30.579 | 3.9211 | 50 211 | 2.927 | 2,928 | &0 |z11 | 2.910| 4 | 211
15 | 31.110 | 2.8724 | 31,102 | 2.8732 | 50 310 | 2.833 | 2.877 | 30 |310 | 2.852| 2 { 310
16 2.368 | 2.868 | 20 | 140
17 | 31.640 | 2.8255 | 31.669 | 2.8230 | 22 131 | 2.829 | 2.831 | 40 | 131 | 2.811| 2 | 131
18 | 33.250 | 2.6923 | 33.282 | 2.6898 | 71 231 | 2.698 | 2.695 | 50 | 231
19 2.690 | 2.6%0 | 60 | 311
20 2.681 | 7 | 221
21 | 33716 | 2.6662 | 33.711 | 2.6566 | 65 | 320 | 2.659 | 2.661 | 70 [320 | 2.643 [ 3 gfg
22 2.531 | 2,534 5 (141 | 2.514 | 1 | 141
23 2,515 | 2,511 5 | 321 | 2.495| 2 | 321
24 2.503 | 2.503 1 | 240
25 | 36.600 | 2.4532 | 36.626 | 2.4515 | 17 102 | 2.458 [ 2.457 | 30 [T02 | 2.444| 2 | To2
26 | 87.095 | 2.4216 | 37.102 | 2.4211 | 18 002 | 2.428 | 2.428 | 40 [002 | 2.413| 1 | o002
27 2.409 {2.403 5 | 141
2.408 112
28 2.389 | 2,388 | 10 |33 | 2.377| 1 | 330
29 2,271} 2.272 | 15 | 212 | 2.261| 2 | 212
30 | 40.600 | 2.2202 | 40.632 | 2.2185 | s 004
31 2,186 [ 2.185 | 15 410 | 2,177 | 2 | 410
82 | 42.150 | 2.1421 | 42,181 | 2.1406 | 35 151 | 2,146 | 2.146 | 30 | 151 | 2.137| 3 | 1Is1
33 | 43,085 | 2.0978 | 43.168 | 2.0939 | 11 132 | 2.100 | 2.100 | 10 | 132
34 | 44.260 | 2.0448 | 44.285 | 2.0437 | 20 421 | 2.045 | 2,046 5 |421
35 2.040 [f2.,040 | 10 [ 341 | 2.039| 2 | 312
2.040 312
36 | 44.970 | 2.0141 | 44.901 | 2.0132 | 31 060 | 2,020 | 2.020 | 30 |o60 | 2.01 | 10 | os0
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g%k
B/ OB B K’ Ok m#sXxBH B KEEHR
®E &9 E HE®DE BEENE
S | o | cstm | o | aiim | Vo | MR | o [t [V | MR @ {10 | bk
37 2,007 2
38 | 45.735 | 1.9822 | 45.800 | 1.9795 | 4 202 | 1.982 1 2
39 | 46.410 | 1.9549 | 46.403 [ 1.9552 | 20 322 | 1.956 15 1.956 2 182
40 1.912 1
41 | 48.280 | 1.8835 | 48.345 [ 1.8811 | 7 222 | 1.883 7 1.880 2 222
42 1.788 5 1.786 1 102
43 | 51.430 | 1.7753 | 51.444 | 1.7748 | 10 500 | 1.776 2
44 51.465 | 1.7741 | 51.478 | 1.7737 8 301 1.765 1
45. | 52.000 | 1.7571 | 52,037 | 1.7560 | 12 510 | 1.758 1
48 1.733 1 510
47 1.702 1 42
48 | 54.500 | 1.6823 | 54.524 | 1.6816 | o 351 | 1.684 5 1.681 1 351
49 | 56.545 | 1.6262 | 56.559 | 1.6259 [ 15 361 [ 1.629 15
650 | 57.415 | 1.6036 | 57.449 | 1.6028 | 15 441 | 1.604 7 1.600 2 441
51 | 58.435 | 1.5780 | 58.498 | 1.5765 | 7 501 | 1.578 10 1.578 2 501
52 | 59.235 | 1.5586 | 59.202 | 1.5573 | 20 271 | 1.553 1 1.556 3 162
53 1.529 15 1.528 3 514
54 | 61.305 | 1.5109 | 61.347 | 1.5098 | 1 080 | 1.522 2
55 61.83 1.4993 | 61.859 | 1.4987 37 {342 1.501 40 1,495 5 033
033 { 601
56 | 62,165 | 1.4920 | 62,185 | 1,4916 | 45 323 | 1.495 30
1.468 25

W% 4 Cuka, BE S50kV, B 40mA, REAZBYE,

Rratordr, WARBSEAEH XUTHEBRNG (ZEBEA P2,/m), HEEEE % HRLE
IWHERERZMEF (BEM, BB ENEHPL. ZHNDAX KR hRdhiE
MHRBERALOWRETET W@k AR ZABORERKE, Wik, BEREXGEHTIR
T, Mt iaBRAME R (ELMTRERELGHIZFHEML) . 0 BE E0
ARRRE—ERRR R

BERGMAERFAXTHHRERSHENEK 2, AKX 2FH, RERFEKRHBEE Kafin
SRHEZEVHRBEENL, BEENAERRSE LR TOMAUL, XMKRHERESE
RECEUA, BRLEX—-FHEAT ENRBE—A"RRERRF5.
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#£ 2. BESNBRNACYT HERBHLLEER
Table 2. Comparison of unit cell data for kulanite and analogues
o “ BRI LBHEHENE IR ESHEgMa NEXAE FERBZI
BT 3 * in s
BEENA BBgENA
) 7 L1 #1 = # (1 = 8 #2oof
= ([ B P2;/m 5 P2 P1 PIT® ™ P2y B P2im
a0 (R) 9.024 (1) 9.027 9.023 8.999 9.103 +0.003
bo (&) 12.079 (4) 12.087 12.119 12,069 12,204+ 0.004
(i) 4.924 (1) 4.928 4,936 4.921 4,959 £0.002
@ 90° 90° 90° ~90° 90°
B 100.462° 100,43° 100.23° 100,31° 100.28° + 1/
Y 90° 90° 90° ~90° 90°
z 2 2 2 2 2
aibic 0,747:1:0.408 | 0.747:1:0.408]  0.745:1:0.407 0.746:1:0.408 0.746:1:0.406
v(&® 527,76 528.8 531.44 525.49 52442
.8 = B3 AR ITIE JLA B BFEY J A K BE® O. V. R

¢ XAMHPBEREESEATTE N S ERAHFRET RARRFRAE LR,

% 3. BHERNARAUT HLF RS

Table 3. Chemica! analyses of kulanite and analogues

s 1 2 3 a 5 6
3 — :

o\ g @ B K Wk mExH S B E &

mzf} wiV-E S\ HRERBENE BERAE | REREE | BEEWE
Na,O 0.12 0.02 0.02

K,0 0.08 0.14

CaO 0.67 0.46 0.1 0.77 0.55

MgQ 1.78 0.80 0.69 3.08 5.81

MnO 6.1 8.34 6.09 6.32 0.30 15.84
BaO 25.40 24.02 25.68 23.66 24,42 23.35
FeO 11.03 10.40 12.25 10,50 12.55 5.54
Fe,Os 0.36 1.20 2.14 3.74
Al Os 16.37 17.37 15.34 14,30 17.04 13.33
Si0, 1.23 0.84 0.17 0.19

P,Os 32.65 32.13 33.76 33.28 36.66 33.74

CI- 0.005 0.012 0.3*%
F~ 0.042 0.14

H,0* 4.23 4,37 3.83 3.90 4.81
it 100.05 100.19 98.09 101.23 99.65

B, 1. 2REMEshEREnr BhoxRsile.
3 ERSHhE AN EE R AWM R ICXA—733R FRETE.
4 BN IMEKHEEDQ976) A Z R TR R DT S B2 T 48,

5 EAMARRAEZDQITDEEMTER, HO BHERMTNE,
6 ERIBO. V. B HW (1975 HEE, T+« SENRBHDES .
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Fig. 1. Site of kulanite, penikisite and bjarebyite =RRPRERXP—-CRERENRY
in the Fe—Mg—Mn diagram (see table 3 for HER, MEEERHSR=FfhrELl
pumber of sample) 1, RRIH —TT #H B T

Bo Wb, HLELR=FMBLTHh, WAREOHBBEE, MAHURNKEARRS, B
BITE XD R, BRI, F EFHhEA 5B T AP RAE, Si** 7E845A
BoRPRERFEN, ERRAE TP RAE,
BNy FRAREAD (FSRERS):
1. Ba,,o((Feé? +o.n-:Mlla.s.:l\flg’o.2305\‘-0.aaNao.t;z-Ko.ol) 1.90 (Alz,04F€**0.03) 2.0
C(P2.90510,13)3.030121 (OHz,96F 0.01) 2,01
2. Bag.os (Fe?*o.0:Mno.74Mgo.12Ca0.05Ko0.02Nao.01) 1.85(Alz.1aF€**0,09) 2,25
C(P2.84S10.09)2.95012] (OHs.0eF 0.05) 3.0
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4. Ba-l.uu(Fez+0.9¢Mﬂ0.51Mg0.49030.09) 2.09CAl1.51F €% 6.11) 1.98 (PO 3,02 (OH)Z.N
5. Bao.ss(Mgo.gsFeu.ncao.Js) 1.88A12.0P3.09012.44 (OH) 2,56
6. Ba,;(Mn,,;sFe**0,53)1.98 (Al 61F€**0,26) 1,95 (PO4) 2,97 (OH) 2,90+ 0. 22H,0

T, SMRBOETE

EHBFEABEGNA ML EEMEZ R, RIEV. C.ERO X BRI BRHLL I
R EBFFEIA A, 3200—3600 cm™' 3 BB NEEAIH (OH) A B /) 1 48 3% 3h, &
3210cm™ ' 3545cm™ AL ML N R ATNBOGR ML, XESRET HWH— B,

823cm™ W] W] 8 & (OX) FH M /b th#ikzh. 900—1200 cm™* 22 ) Y P S AR 55 R IR
£, BAREIACPOI W AIEX FrikMazikzh.

%t 200—700cm ™7 B PN & A e e e iy T 2 R AR A B R D, B 400—700 cm ™' %At K i
Z(POJ WmkEAHT iR, iR IER (ALO(OH),)5 M AI—OHRE),

! 1 1 1 1 1 1 1 1 2 1
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B 2. BEURCKBEREEIA (1) RS S BHEE AR (2) MLLIMR O i
Fig. 2. Infrared absorption spectrum of kulanite (1) in Xiyuantou and bjarebyite(2)
in Rwanda

TYesctt: SMRIR—AS0LLIMIIEIEETH, HESAVIR & HKBr
WE B R 2 B B PR 3 B T 9 B 98 S 8 00pie Al
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2 Fig. 3. The DTA—TGA chart of kulanite in
Xiyuantcu
1—SSEMEHI0 (—ESelBEENa.
700 THefRM BILERE: SB-—-1000C, R&E.: DTA
949 PTA +1008v, TGA:50mpe, 45 #2,5mm/mio, FiEidE
n 20k/min difi{k,; a—ALO:s RIEE:. hEMEH
DTA T BB HL R T P B A L
960
700
. & ©
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4. BRRRBRIIAMLER S AN TRHEENAMBBENG 20, HUEHAIRE. B
RIEHE S BB R RIEAR BN TR BN EE MRS LR THOR BT W,

ZI AR R B R A — WL R f S E TR A R, TEE R PR3
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Study of Kulanite Discovered First in China

Yang Yueqing, Ni yunxiang, Guo Yongquan
Zhang Yaping, Liu Jiapin

Abstract

Xiyuantou of Fujian, China is the third place where kulanite is discovered
in the world. The kulanite has been found in granitic pegmatite of Ms-Ab-Sp
type in Xiyuantour. Kulanite replaces in part montebrasite in the form of
disseminated and irregular assemblage or occurs in fractures of quartz-montebra-
site assemblage. The associated minerals include augelite, palermoite, goyazite,
lazulite, triphylite, apatite, quartz and so on.

Kulanite chiefly occurs as irregular fine-grained aggrogates, and some as
tablets. Yellow-green or dark-green in color. The lustre is vitreous. Conchoidal
fracture, hardness (Vickers):810.3 Kg/mm. Specific gravity:3.973—3.997 (obs.),
4.01(calc.). Biaxial(+), 2V (mean) =34° ,Weak pleochroism, Ng=1.722—brownish
green, Nm=1.,705—Dbluish green, Np=1.701—yellowish green. Absorption:Ng>Nm
>Np, Nm=b, cA\ANg=11.

X-ray powder diffraction data are given in table 1. X-ray single crystal
study shows it to be monoclinic, space group: P2, or P2,/m, unit cell: a,=9.024

(R), be=12.079 (R), co=4.924 (L), F=100.462, V=527.76( 3°), andZ=2.
Chemical analysis data are given in table 3 and are compared with those of
penikisite and bjarebyite. The chemical formula is Baj.os (Fe?*q.97Mng.5¢Mgo.28
Cag.08Nag.02 Koe01)1-90 (Alzeos Fe€®*gu03)2001 ((Prego Sioe1s)seos 012 (OHaeo6Fo001)2007 IR
absorption curve includes three principal absorption zones at 3200—3600 cm™',
1193—833 cm™' and 660—431.5 cm™'. DTA curves has one strong endothermic

peak at 700C.
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