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85721-0077; 3. hEBIEGEIBERLZERT FEBT §™ W02 5 W 22 B USRI S/ AR AT B S MR SRR, TR T 510640;
4. PERSE HERRLE S E BB, I Kb 410083)

THE . A R T R RIS A R AR HFB/REN, 2IRF M- GPRA4RRES U=, £614
RES0~200 um, LA WHEEEHMA (meieranite) . FZEER IR A hydroxymcglassonite-(K)]. 44 KA
(sugilite) « £MNE5 40 (pectolite) « T %E, EIIOEEE, B PAT(1 0 0)22(0 0 DEITEAMEEE, b5 A EE3-3Y,
THHEE3451 grom™. ERFRMET, RHEMANTORFOMEIR, 4R EMA, BRARZE<S pm,
e, 0=1.66(3), A=1.68(5), y=1.72(3) (F1J%) , 2Vcal=72°. Hir &6 HPL100~1500 cm ' 5 H22 M B
RiF %, VHJESi—0, Fe—O, Sr—O¥RZIER, 1500~4000 o'V FE B IS FL 2 A 0E, J9)ROH, H,OMIRS)
A ﬁé’égﬁfft%fty\j(Srz.94Pbo.o4cao.02)zs(Feo.91Alo.09)21[(Si3.98 Aly02)54012](OH)-3H,0, fiﬁﬁSr;Fe(SiZOG)Z(OH)@HzOo
XU 2 B SR AT S5 A o W 8 A AEAR A R BN R, S IEHEP2/m, B 54a=11.1035(10) A, b=7.8463(7) A, ¢
=7.8222(7) A, p=101.406(8)°, V=668.02(11) A®, Z=2. JAHM A H/KEEEE A (ohmilite) Z45H), H2%TFATH
SiO MU A B4 (PTy,) FeFeO,(OH),/\THMAEETE BCFAT PN R &85, 5B 25 B A S FIH,0 %0 T o F XS L0
TSt OBEE S N d A%, hkl): 4.632(92, 111), 3.486(100, 02 1), 3.291(67, 021), 3.065(57, —221), 2.841
(48, 3 1 1), 2.118(49, 3 3 0), 1.956(46, 0 4 0). JATHAHA K44 ABERI L S0 W SR #ER (1930—
2019) HIZEARTTHR.
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Yuzuxiangite, Sr;Fe*"(Si,04),(OH)-3H,0: a new inosilicate mineral
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Abstract: Yuzuxiangite was discovered in the Wessels Mine, Kalahari Mangnese Field, North Cape Province of Africa. It
occurs as agglomerates of acicular and fiberous crystals, 50-200 um in size of the aggregate, in association with meieranite,
hydroxymcglassonite-(K), sugilite, pectolite and aegirine. It has light brown color, vitreous lustre, perfect cleavages parallel
to (1 0 0) and (0 0 1), an estimated Mohs hardness of 3-3%3, and the calculated desity of 3.451 g-cm. Under microscope of
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transmittance light, yuzuxiangite is observed as colorless to light yellow acicular and fiberous crystals with single crystal
size less than 3 pm in diameter. It is biaxial crystal (-), a=1.66(3), f=1.68(5), y=1.72(3) (white), 2Vcal=72°. Its Raman
spectrum consists of 22 peaks in 100-1500 cm™, belonging to the Si-O, Fe-O, and Sr-O vibration modes, and 5 peaks in
1500-4000 cm™' belonging to OH and H,O vibration modes. Its ideal formula is Sr;Fe(Si,06),(OH) 3H,0 and its empirical
formula (based on cation=8) is (Sr,.0,Pby0sCag.02)53(Fe091ALp00)51[(Sizos Alpo2)s4O012](OH) 3H,0. The X-ray single crystal
diffraction analysis confirms that uzuxiangite belongs to the monocliniccrystal system, with cell paramters of space group
P2,/m, a=11.1035(10) A, b=7.8463(7) A, ¢=7.8222(7) A, =101.406(8)°, V=668.02(11) A3, Z=2. The crystal structure of
yuzuxiangite is same with ohmiite, characterized by a composite chain parallel to the b-axis, composed of a chain of corner-
shared FeO,(OH), octahedra flanked by 2 parallel chains (*T4,) of corner-shared SiO, tetrahedra, leaving the surrounding
space occupied by Sr and H,O. The strongest powder X-ray diffraction lines are of d A(1%, hkl), including 4.632(92, 11 1),
3.486(100, 02 1), 3.291(67,0 2 1), 3.065(57, -2 2 1), 2.841(48,3 1 1), 2.118(49, 3 3 0), and 1.956(46, 0 4 0). Yuzuxiangite
is named in honor of Prof. YU Zuxiang (1930-2019), an eminent Chinese mineralogist with important contributions to
studies of new minerals, especially to studies of platinum-group element minerals in China.

Keywords: yuzuxiangite; ohmilite; inosilicate; new mineral; Kalahari manganese field; South Africa

A AEIL T R s AR H (KMF) st F i R AR 7, B 555 & s 404am, ok
FERER IR AI80%! s 20T AR 35 A T 0, B 198 14E 2423 DR B2 TAGE 4, 4
RN AR A I E BN H o A E AL AR AL, BT B HE LT =58 (N’Chwaning
D FFZERE (Wessels) ARk, JERHT oA (1.25~1.0 Ga) BRI 5 i i HGl = £, A
W EEANBEY (Mn>*Mn3'0,)« FTEELH [(Fe, Mn),0,]. 4R [(Mn>"Mn} Og(Si0,) | F /K&l
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Table 1. List of new minerals discovered in the Kalahari Manganese Field

IMA#tHE S ¥4 2 il EEBON
Braunite-IT #%5H-1T* Ca(Mn®**, Fe*),,SiO,, I4,/acd SCHR[2]
1981-011 Sturmanite & E5H CagFe3'(80,),s[B(OH),] (OH);,-25H,0 P3¢ SCHR[3]
1988-029 Orlymanite JfE4T 4 H Ca,Mn?'Siz0,0(OH)s 2H,0 P-3 or P3 SCHR[4]
1991-031 Vonbezingite JZ4i£5H CagCus(SO,);(OH),,-2H,0 P2/c SCHRS]
1992-033 Hennomartinite #8471 StMn** (Si,0,)(OH),-H,0 Cmem SCHik[6]
1992-012 Poldervaartite 2R £7 (Ca, Mn*"),[SiO;(OH)](OH) Pbca SCHR[7]
1993-036 Effenbergerite 44 BaCuSi,0y P4/ncc SCHR8]
1994-002 Nchwaningite /K2 fE4E A Mn,SiO;(OH), -H,0 Pca2, SCHR[9]
1994-055 WesselsitefE 4 8 A7 SrCuSi; 0,y P4/ncc SCHR[10]
2000-040 Manganvesuvianite %575 11 7 CaoMn Al;pMgy(SiO4)10(Si,0,);0(0H), P4/n SCHR[11]
2001-014 Tweddillite 4H4841 75 f1 CaSr(Mn**, Fe*),Al[Si;0,,](OH) P2,/m SCHR[11]
2006-026 Olmiite ¥RERRES A CaMn[SiO;(OH)](OH) Pbca SCHR[12]
2009-061 Guidottiite F Bk e 80 (Mn,Fe*)(SiFe*")O5(OH), P6, SCHiR[13]
2012-027 Scottyitedfr i A EILf1 BaCu,Si,0;, Pnma XHik[14]
2012-028 Lavinskyitef: i #81AH K(LiCu)Cug(Si;011),(OH), Pcnb SCHR[15]
2012-060 Colinowensite 5 44111 BaCuSi,Oy 14,/acd SCHR[16]

2012-096 Diegogattaitefif: 48544 A1 Na,CaCu,Sis0,y-H,O C2/m CHR[17]
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2012s.p.  Potassic-mangani-leakeite £14%F] 7% [N 47 KNay(Mg,Mn3'Li)SisO(OH), P2,/m or P2,/a  3CHR[6,18]
2013-012 CairncrossiteE4N 54817 S1,Cay(S14010)s(OH),- 15H,0 P-1 SCHR[19]
2014-085 LipuiteZ=BE £y KNagMn3 Mg, 5[Si1,03(OH),](PO,)O,(OH),-4H,0 Pnnm SCHR[20]
2014-107 Taniajacoite3% FEAR R 1 SrCaMn*, Si,0,,(OH),-2H,0 Cl1 HR[21]
2015-009 Meieranitef: BEH8 40 40 Na,Sr;MgSi¢0,, P2nb HR[22]
2015-044 Cyprine #1555 11AH CayoCu?*(Al;gMg,)Si sO0s5(OH) P4/n SCHR[23]
2017-045 Strontioruizite /KTEEGEE AT Sr,Mn3*Si,0,,(0OH),-2H,0 2 SCHR[22]
2019-056 Saccoite¥% A5 Rl Ca,Mn3'F(OH);0.5(SO,) P4/nce HR[24]
2020-066  Hydroxymcglassonite-(K) $24H4E £ IR 47 KSr,Sis04(0H)-8H,0 P4/mnc SCHR[25]
2020-084 Yuzuxiangite FAEAHA St;Fe(Si,04),(0OH)-3H,0 P2,/m AR

* R CNMNCHEAED )

A AR A LA BRI 2T R, A 0 R iy 44 G B BRI 2 W 44 Koy 2R
Z 14 (IMA-CNMNC) #ZHbdE, S IMA-2020-084. %0 ) fir 4 DL & A 30N W0 K
A BEE (1930—2019) o JAMAH AT o RS, 19534 Bl T b 52 o 25 e [ 20 A 6] 3 5 oK 2%
CABEED) 1, BEJE N A 3 R Bt 0T 7 BT DA . A 664E st R R AE R, A A B
T W%, WIRFWEMGT T, THEREE . TR AT MR 50, 1ENE —1EE LR
72280, A 4R B IMA-CNMNCHEHE (B 12F I G Z= 0 7)), b B 8 4 & BLAN
WEFACH T HE TR, WOk E R B AR SRR R 2 WU, JEHH{EIMA-CNMNC
2250 (2000—2008) o JARLAR A 1 5 B AR AR A7 T80 [ b BT 10 0E (05 ML6111),  [F B bR A A7
TBCEE WA SR K e (S 22692) FIRRUFFIRIH (F£4£5R200008) .

1 PR S

JAMLAR AR BT B AR TT B 4 R home B F5 28K, MiBEARAR: 27°6'51.82"S, 22°51'
18.31"E, RAYEAE THORK S EME KA (sugilite) W, EHAERIEES0~200 pm (K1),
PR N ERt, TOIR, WARGE, Mett, Z2RWE, (505 R E3-3%. A WIkLr4E77 19)°F
17(1 0 0)E(0 0 1)H5E B, TFHEBE3.455 g-em . FEXSTEE M BARGES 26 IR 5 R I RO6 i, HE%T
MR . R BT N, A A SRS A (meieranite) . B AR A (hydroxyme-
glassonite-(K))+ 5i4 (aegirine) FIEHAES A (pectolite) FAz, 2B SR GLWIR A R 8VE KA
Bepkd (K2a,b), BRGEFMRIRT, REMA 2L O-REEROMAA-GKRESGER, BEEOAKR
W, B e, EZ MmO TE S KAZE—RaaTEe (E2e, d, FaERNEAL
3 umo ARG S R i K AT RGBS B T A A BB ES BN, R IE
P, a=1.66(3), f=1.68(5), y=1.72(3), 2Vcal=72°,

#iKleyenstuber” . Gutzmer and Beukes®“'fIit 5L, HAMAMAILAEMT WHEGTE KT b
() — U BRI A, HE GRS 1 9270~420 °C, JR/120~100 MPa.

2 ARG
AT AR A AL A5 K H B EPMA-1720 L FHREMX T, I E1S KV, WHE10 nA, H

71 um. BT E R FEEICE NSI. Fe. Sr, M/DEAL. Ca. Pb. Pk e &M K 4l A A 9%
(Si0,)+ FREH (Fe,03)+ KH A (SrS0.) . WIE (ALO;) . FEKA (CaSiO;) MEREREH
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rruffI H #7455 R200008 (catalogue #R200008 in http://rruff.info/) o
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Fig. 1. A specimen containing light brown yuzuxiangite and dark blue meieranite disseminated in light green sugilite matrix

a RALEMET T, BAPRAEOREMEA 5 OSSN A (meieranite) « TEMENF A (pectolite) KIEMEMTEA (acgerine) F=THURIELEE
CANVEREEA Csugilite) o b SOGEMEE T, WAHAA RO YA SR AAEERER AR, o @ RMIGT, FAEMAARROR- KL
PRGN d B IERMWCT, FAMA A RROR-PUR L 48 SRR — B A B .

K2 AMHMA (yuzuxiangite) 7EEHMEL T RUSAE

Fig. 2. Microscopic features of yuzuxiangite

(PbSO,) Mhstt. 7 M FE i AME AL BFE i 5 LB A i (0 L7 AR 07 o F B R R #2 AR 1R 11



634 [T/ = 3 2024 4
FKIZAFIREF TS ERIE, FEERAPEHO0EE (9.09%), irdRuE2. RIEIN 0k

RIS, f8 AR A B T

bk s

mIRSE K% EO. OHMH,OR &%,

TR AN

(S15.04Pbg.04Ca 02)53(Fe0.91 ALy 09)51[(Si3.08 Al 2)24012](OH)-3H,0, EﬁuﬁsrsFe(Slzoe)z(OH) 3H,0.

*2 RERAMLERD (we/%)
Table 2. Analytical data for yuzuxiangite (ws/%)

Moy PHIE PleA i PRz apfu FrrE
SiO, 34.54 33.57~35.30 0.56 3.98 Pure SiO,
AlLO; 0.80 0.55~1.09 0.16 0.11 Pure corundum Al,O;
Fe,0; 10.56 9.92~10.94 0.32 091 Pure Fe,0;
SrO 44.06 41.05~45.85 1.33 2.94 Pure SrSO,
PbO 1.24 0.43~2.72 0.80 0.04 Pure PbSO,
CaO 0.17 0.09~0.24 0.05 0.02 Pure CaSiO;
H,O0* 9.09 6.98
Total 100.46 99.53~101.42 0.28

*HOM & B AN ZR M & &,

3 hiEhi
AEAE A B $2 2 6 i fEHoriba  LabRamis i O #7214 Bl e, R He-Nedt, #&
LW T T 61> BE B E WM 1
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R AR 26 H, 100~400 cm 'WE B HIL10N R A, ITHEFe—0, Sr—Ofif
R B B U AR F A, 400~800 em WE R B BL7ANFL 2 AL R0, TT I JE Si—OBE Y il AR
A, 800~1500 con "JEH L HILS M A F20, T IHJESi—OBM M RN, 1500~
4000 cm 'YE B HBISAN R E A B IE, FEOH, H,ORIEaIE (K3,

4 XPFEATIH KR i

R 45 7 K H Rigaku Synergy H S TG E, XSG IE B IE 50kV, HH 1 mA, FHR
A=) MoKa (J10.71073 A) JtlR, 2 ZBRERFEMAL, AR EAL200 pm, 2
JNHypix 6000, 7EZFEE FEhERARLI8 wm PIFE LBk, FISEEG Bn i O SRS R, o B FE b
ZAS R 50%, FARAT B FAR} b PRUSCER AT S 50 ds , TR OB I (8] 140 s,  SLBEOGINTE]S0 ho A7 5 £ dE &
FE RS AL EE R H T R EC & [ CrysAlisProf A, 45 84 3K fil SR 18 K F SHEL X AR #2230 2 Olex 2 4Kk
FBY,

M ARG S B fERigaku Synergy H5EATHHX R A HISECuKo (34K 1.54184 A) ¥ H 24577
Wt FR1F260-1—4E 4 F BENLEAT 24T SR 98 BE SR I,  an3 . F4 B L AT 5 45 21 1) &5 A A 2R S0
HPEFEbR i, KA R Unitce 1P R B SHON: a=11.0867(6) A, b=7.8316(4) A, ¢
=7.8085(5) A, B=101.382(4)°, V= 664.65(4) A}, Z=2.

23 REEARX-HEBARITHEE @A, 1%)
Table 3. X-ray powder diffraction data of yuzuxiangite ( d/A, 1/%)

Leas rncas e hkl Lincas rncas e hkl

28.8 10.838 10.869 100 8.0 1.983 1.983 331
15.1 6.9644 6.936 -101 11.9 1.970 1.969 412
13.0 5.462 5.434 200 46.2 1.956 1.958 040
21.3 5.201 5.192 111 12.3 1.926 1.928 204
21.1 4.923 4912 201 72 1.902 1.901 520
92.4 4.632 4.633 111 6.4 1.884 1.882 430
39 4.173 4.161 211 2.7 1.845 1.844 503
2.7 3915 3.916 020 3.6 1.837 1.834 42-3
10.2 3.859 3.856 -102 6.8 1.816 1.819 241
16.8 3.685 3.684 120 7.0 1.776 1.779 602
10.6 3.611 3.610 211 9.8 1.747 1.747 -124
6.7 3.563 3.557 301 12.4 1.730 1.731 333
100.0 3.486 3.486 021 35 1.720 1.719 024
67.1 3.291 3.288 310 13.1 1.689 1.690 601
23.8 3.239 3.236 121 8.6 1.661 1.664 214
37.7 3.175 3.171 212 7.9 1.644 1.648 341
17.4 3.122 3.123 112 4.0 1.621 1.625 433
57.1 3.065 3.062 221 7.1 1.602 1.605 432
3.0 2.938 2.936 -302 3.9 1.591 1.592 441
7.0 2.877 2.874 202 11.4 1.566 1.564 -143
48.0 2.841 2.842 311 3.4 1.552 1.553 700

28.0 2.821 2.821 221 1.3 1.525 1.526 215
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(#4£3)

Tneas neas dealc hkl Tneas Aineas dealc hkl

329 2.743 2.749 312 10.1 1.511 1.511 623
229 2.635 2.633 321 4.2 1.494 1.495 134
352 2.598 2.601 -103 1.3 1.486 1.476 105
27.1 2.571 2.570 122 9.1 1.467 1.468 721
72 2.508 2.508 203 2.8 1.446 1.446 225
7.7 2.466 2.468 -113 2.3 1.437 1.438 350
11.4 2411 2.405 302 3.4 1.425 1.427 252
3.5 2.381 2.382 103 7.2 1.413 1.411 442
5.4 2378 2.377 131 32 1.390 1.393 351
7.0 2.348 2.344 412 8.7 1.372 1.374 244
2.7 2312 2317 222 33 1.370 1.365 534
5.0 2.242 2.243 421 1.1 1.342 1.342 543
23.4 2.220 2217 313 1.9 1.333 1.329 712
7.8 2.165 2.167 -123 32 1.327 1.321 225
12.4 2.134 2.138 023 8.0 1.317 1.317 642
49.4 2.118 2.118 330 2.7 1.307 1.308 525
39 2.083 2.086 232 2.2 1.295 1.297 353
19.1 2.073 2.072 132 1.9 1.283 1.287 061
27.6 2.054 2.055 421 10.1 1.2784 1.279 641
16.6 2.034 2.034 402 3.4 1.278 1.275 722
4.5 2.009 2.006 413 3.4 1.265 1.266 253

BT i 20 -g oK S Gk, R AEIR IR 4 1 5 S ORE,  SRAG I FR SR AT S 24 o & Ay, H
THER SRt 23 (AL BE A P2 /m ) G B EE MR . fEZS MRS B RE b, Dk o AN & B 1) % 1) S AL 2
#, O. SiEFALEUZ & R B, Fe. Sthi B % & W M B AE1E, Fﬁﬁ)ﬁ%ﬁ%ﬁﬁ
RIE N, AR T ERE TR ST T e . R45IH T AT S250 MR I 5 515
TSAPREIET AR AL FE S H . 6 MR NE 8K I B A B0

R4 A, BARFEBSHRL. wR2. Rint. Ro S Fl 4% #2625 (e, H 3R A5 45 Mg B 7R
HHEM (R5), HAKEKEA (Ohmilite) PPN, NIHFe U yt. 75 1Z 45 M 1 HEXT AR 5
JoH, fEE2ANSIAL (Sil. Si2), 34NSrfiz (Srl. Sr2. Sr3), 1/7Fefi, MIIANHE TOfL (O1-
O11). BVSKHAN P iHHEKH (K5, FeA=ME, O1’50H, 09. 010. O11AH,0, #hH4s
KN Sr;Fe* (Si,04),(OH)-3H,0. WIE4FT7R, 458 A7 1E HFeO,(OH),/\ TH & 3t F # T OH %k 42 2
FCTAT DR\ TR BE, R S10, VU [T 44 3 T0U R R A8 6 47 2 B o — 2K FeO4(OH), 5 5 13 1) — 2%
Si0, VY T A B S T 5T 47 b ) &2 & %[ Si401,-Fe,(OH), Si,015], St HyOWFiZ & A 85 1 2 8] 1)
TR, Sr5 R A HENO M 2 BRI H,O M IR EL AL EU N8 ~ O FL A £ i 4. SiO,DUTHI A, Si—OlA]
FHN1.576~1.661 A (°F31.625 A), FeO,(OH),/\ A", Fe—OIEEEN1.975~2.05 A (71
2.007 A, SriEALZH AT, Sr—O0 (OH, H,0) MIAIFE N2.517~2.847 A (FF¥J2.671 A) (1
#6). AN, WIHO---OMEEIEH (2.7~3.2A) HE, FfEO1—H--04, 09—H--03, O10—H-*
06, O11—H:+05, Ol1—H--O6IE 8 (£6). TESION AR I HBsER, Si—Si—Sifi &K
JefaN104.3°, MAEEE KR
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*4 REBOREEBEEEER

Table 4. Information on crystal and structural refinement for yuzuxiangite

R ARHE
4k SriFe* (S1,04),(OH)-3H,0
TR 694.13
B AR /mm? 0.01x0.008x0.006
e monoclinic
el LIk P2,/m (#11)
5K o TR . AL AR
fm SRR 668.02(11) A3
Z 2
TR R 3.451 g/em’
BRI R A R 1E
e Rigaku Synergy
ek, Wk, Mo Ka, 0.71073 A, 293(2) K
20 JEH (°) 5.312~52.732
SYrE g 10424
JSL ST 1457
ML LT > 4o(D)] 1171
Rin 0.1828
Ro 0.1003
h, k, 161 “13<h<13;-9<k<9;-9<I<9
R, wR, [T > 4o(D)] R=0.1458 wR,=0.3408
Ry, wR, [&=FB 5] R=0.1714, wR,=0.3557
AR 1.198
FEE S50, PR e 5L 75,5
IR KRN AR AT B E (e A7) 6.02/-2.85

RS REEAETFIRLR. LB (32 RENM (BVS, va)

Table 5. Fractional atomic coordinates, displacement parameters (A%) and bond valence sums (BVS, v.u.) of atoms in

yuzuxiangite
JRTALE Wyck. X y z iy Ue/Usso BVS*
Srl 2e 0.1094(3) 0.25 0.3552(4) 1 0.0149(9) 2.06
Sr2 2e 0.5825(3) 0.75 0.2792(4) 1 0.0159(9) 2.02
%) 2e 0.2680(3) 0.75 0.3953(4) 1 0.0157(9) 1.89
Fe 2a 0 0.5 1 1 0.0210(13) 3.08
Sil 4f 0.2960(6) 0.4527(9) 0.1221(9) 1 0.0137(15) 4.01
Si2 4f 0.2014(6) 0.5479(9) 0.7435(9) 1 0.0113(14) 4.00
O1 (OH) 2e -0.031(3) 0.75 1.000(4) 1 0.030(7) 1.24
H1 2e -0.111 219 0.75 0.907 24 1 0.02
02 4f 0.1641(15) 0.527(2) 0.148(2) 1 0.015(4) 1.92
03 4 0.0623(16) 0.529(3) 0.772(2) 1 0.021(4) 1.77

04 2e 0.285(2) 0.25 0.168(3) 1 0.016(5) 2.14
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JR T E Wyck. X y z g Ue/Usso BVS*
05 2e 0.239(2) 0.75 0.737(3) 1 0.011(5) 2.09
06 4f 0.4081(15) 0.541(2) 0.247(2) 1 0.017(4) 1.70
o7 4 0.2338(16) 0.457(2) 0.575(2) 1 0.019(4) 1.77
08 4 0.2994(15) 0.465(2) 0.911(2) 1 0.014(4) 1.9

09 (W1) 2e 0.031(2) 0.75 0.410(3) 1 0.009(5) 0.48
H9 4 -0.0107 0.65949 0.32506 1 0.013

010 (W2) 2e 0.495(2) 0.75 0.563(2) 1 0.023(6) 0.50
H10 4 0.5006 0.66378 0.65902 1 0.02

Ol11 (W3) 2e 0.489(3) 0.75 —0.047(4) 1 0.024(6) 0.30

H11A 4 0.513 436 0.847 819 —0.131 03 0.5 0.037
H11B 2e 0.39947 0.75 —0.1099 1 0.037
JRTFALE Ut U U v us u?
Srl 0.0285(19) 0.0123(17) 0.0038(16) 0 0.0027(13) 0
Sr2 0.029(2) 0.0096(16) 0.0099(17) 0 0.0065(14) 0
S13 0.034(2) 0.0073(16) 0.0071(16) 0 0.0060(14) 0
Fe 0.038(3) 0.015(3) 0.012(3) 0.005(2) 0.008(2) 0.003(2)
AN A S 4 Brese & O'Keeffel*’),
6 MEMEATATMEK (A) REAKE (©)
Table 6. Selected bond lengths (A) and angles (°) for yuzuxiangite
- K i K i K
Fe—02 1.975(16) Sr1—07? 2.559(18) Sr2—06™ 2.517(17)
—O1"*(OH) 1.995(5) —03? 2.624(18) —O11"(W3) 2.563(27)
—03* 2.050(18) —09(W1) 2.636(22) —010"'(W2) 2.643(27)
—04" 2.663(24) —07? 2.680(17)
—O1"'(OH) 2.738(32) —08? 2.754(16)
—027 2.847(17)
Ty 2.007 Ty 2.677 Ty 2.638

Sr3—010"(W2) 2.620(26) Sil—06™! 1.576(18) Si2—07"! 1.599(18)

—09'(W1) 2.660(22) —02"! 1.622(17) —03! 1.602(18)
—06* 2.674(17) —04! 1.641(9) —05"! 1.642(9)
—02 2.686(17) —08"! 1.661(18) —08"! 1.659(9)
—05"! 2.749(24)

—07? 2.768(18)
P 2.698 Ty 1.625 Ty 1.625

O1(OH)+++04 2.87(4) 09(W1) ++03* 2.70(3) 010(W2) +-06* 2.82(2)

O11(W3) +-05 2.95(4) O11(W3) ---06 3.11(3)

i S i Ffh 7 KA
O1—Fe—O01 160.2(2) Si1—04—sSil 151.7(2) Si2—05—Si2 149.6(2)
Sil—08—Si2 131.8(2) Sil—Si2—Si2 104.3(2) 03—09—03 108.1(1)
06—010—06 109.5(1) 04—011—08 127.2(1)
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Fig. 4. Crystal structure of yuzuxiangite

5 SHE P it o &

AR 5 KRR A A S AR R S o oc, HERR A R B R N: Fe'+OH o Ti*
+O% . RIFIM T ZH EBERYSH, WIS KERE ARG, A ARG R 5 AR R
Sr—O. Fe—OfK. [FEN, B TRERRIED W AAER &M E 40285 R S5 4, nT AT 2 3l
B2 BRI G, AP (VY Cr, Mn™) o Fe**; Ba®* (Ca?', Pb*) « Sr’*.

=7 RERAMKEREANREES T

Table 7. Comparison of crystal chemical parameters between yuzuxiangite and ohmilite

ZH AEAEF IKREEREE A *
AR Sr;Fe*(Si,04),(0H)-3H,0 S1;Ti(Si,06),0-2H,0

(Sr2.04Pbo.04Cag.02)x3(Fen.01Al.00)51

4+
Sr3.10(Tio97F€0.02)50.90

Gt ; .
o (Sis oAl 02)5:012(OH) 3H,0 (Si30201)[O07s(OH)o21]-2.41H,0
7 [A) 3 P2,/m P2,/m
a = 11.1035(10) A a = 10.979(6) A
N b =7.8463(7) A b =17.799(5) A
TS
RinSH c=7.82227) A c=7818(4) A

B = 101.406(8)°
¥ = 668.02(11) A’

B = 100.90(3)°
¥ = 657.4(6) A}

Z=2 Z=2

<Fe(Ti)—O>§ K 2.007 A 1.992 A
<Srl1—O>## K 2.677 A 2.674 A
<Sr2—O># K 2.638 A 2.594 A
<Sr3—O># K 2.698 A 2.674 A
<Sil—O># K 1.625 A 1.623 A
<Si2—O>f 1.625 A 1.626 A
O1(OH)—O28 K 2.748 A 2.767 A
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€EZY)
4 AR IR B *
09(W1)—O03% K 2709 A 2.688 A
010(W2)—O06H# £ 2.796 A 2.831 A
O11(W3)—O044it K 2.833 A 2.830 A
O1-Fe(Ti)-O148 159.0° 162.4°
Sil1-04-Sil %A 152.1° 150.3°
Si2-05-Si2 150.0° 151.0°
Si1-08-Si24 ffi 132.0° 130.3°
Sil-Si2-Si2 it # 104.2° 104.1°

* K EEERER A 2085 K H KomatsuZEB¥ & MizotaZgBY,

FAEAEAS . KEEEREE A BY, EAER A (batisite) P78 HEFREKHE A (shcherbakovite) PO14EE
BRU R R R D AR 5 (KS5c) . FEDay and Hawthorne U5 58 IR iR £ AT 1) R 4t
AT A BT g, A MR A A S5 AL A 1 ek A DU T A B )RR O B 4 i S DY T AR A2 AN SR AT A
T EE AW, LT, HE t*’]*%%?ﬁ, AIE N Ty, HEM) 2, FRATHYE =5 5 A I i e 4
PUTHIA % (o) ASEH AT (o), PLRZRTEFAT (p/fp) MHEX e rEig s (R MAIIc=2) 1
WFREREZE CT,) (WNESR) -

ﬁﬁkﬁﬁsc 2B ‘v‘v‘ R Asc-3p ! “'bi"b"‘

1 b PP

(c) (d)
mmascu" E.8. 5 Iy qu‘ b ‘A4

f"’ > >
‘vv e ,v < pv <

(€ 7
v, 'NA w4 ®

. 1 o:]' = ‘ » v‘\f B A A} B
b FEEE R fsc-6¢ c A A A A
CEp L2y

1 q By 31 5' — .
V' ‘A " ‘A ' ‘A . B =R ERsc-7p
° l1o1]
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Fig. 5. Variation of periodicity and direction in single chains of SiO, tetrahedra
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3) ARV AR EE AR TATRE %, 815 N Ty, WORHHARA (ElS5e).

4) 5 S U AR L R R AT RE %, TS ORPTs,, WS AOMEAE T (B .

5) 6k A VU iR B 5 R B A W S, 15 NPT, WA (plumbogaidonnayite) 4
(Kl5e),

6) 7TANEESA VAR = E I B FATRE %, W5 8°T,,, W =RIE% A (pyroxmangite) [+
(EI50.

R4 ik A DU A i 52 2 42 07 5K, ] LTI IE 2 A7 76 5 22 1 X e S DY T 4k B e, Gn AR B
B34 (meieranite) 21 ( °TgTy) s — ek DU HA 5 BRI AT 43 20°T, o 10 58t (El5g, ho o

6 én e

A AR AT 2R AR B A IR - K AR S TR AR AL S R s B R IX,
1 2% S Fe(Si,04),(OH)-3H,0, BRI FR, TMEP2,/m, HMSHa=11.1035(10)A, b
=7.8463(7) A, ¢=7.8222(7) A, p=101.406(8)°, V=668.02(11) A®, Z=2. Ho¥yRATHF 3= A K o5
N, d A(1%, hkl): 4.632(92, 11 1), 3.486(100,02 1), 3.291(67,02 1), 3.065(57,-22 1), 2.841(48,
311), 2.118(49,3 3 0), 1.956(46,0 4 0). JAtHAA HKEEARE A% Fe ' +OH o Ti* ' +O* B X R 14
52 55 45 ) () [ V5 AR o TG, 65 1) TR AELE S AR TR Fe O o (O M), /\ T 445 % A1 ek 40 DY T A7 0 2L s 1 P47 b
(A, A S DY T AR o B D 4 Tk S DY THD A B 2 SRR P AT B 2% CTuy) o

B 1 DA OSCEOOA e L RE, R R A R T SRR e A B R A 2
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