Ref. p. 477]

8.1.4.9 Neptunite, hellandite, sérensenite, astrophyllite, ... and related silicates

Tables and figures

Table 1. Neptunite, hellandite, sorensenite, astrophyllite, epididymite, bavenite and lorenzenite groups [91N1,

9901, 02D1, 0201, 03P1, 03P2] as well as some synthetic silicates.

Silicate Composition Refs. Group
Neptunite KNa,Li(Fe,Mg,Mn),Ti,SigO,4 VIIID22
Mangan-neptunite KNa,Li(Mn,Fe),Ti,SigO4 VIIID22
Hellandite-(Y) (Ca;R)Y,AIL,[Si14B40,](OH), 9IN1, 0201  VIIID23
Hellandite-(Ce)® (Ca3R)Ce, Al [S14B402,](OH), 9901 VIIID23
Tadzhikite-(Ce)” CayCe,Ti,[Si4B40,,](OH), 9IN1, 0201  VIIID23
Mottanaite-(Ce) Cay(CeCa)AlBe,[Si4B40,,]0, 02D1 VIIID23
Ciprianiite Cay[(Th,U)R]AID,[Si4B402,](OH), 02D1 VIID23
Sorensenite NayBe,Sn(Si304),-2H,0 VIIID24
Sverigeite NaBe,(Mn,Mg),SnSi;0,,(OH) VIIID24
Astrophyllite subgroup”
Astrophyllite K,Na(Fe®* Mn);Ti,Sis0,6(OH),F 03P1,03P2  VIIID25
Magnesium astrophyllite K,Na[Na(Fe,Mn);Mg,]T1,Si50,6(OH),O0 03P1,03P2  VIIID25
Niobophyllite K,Na(Fe®* Mn);(Nb, Ti),SisO,6(OH)4(F,0) 03P1,03P2  VIIID25
Zircophyllite KZ(Na,Ca)(Mn,Fe2+)7(Zr,Nb)2SigOZ(,(OH)4F 03P1, 03P2 VIIID25
Fe-dominant analog of K,(Na,Ca)(Fe** Mn),(Zr,Nb),SigO,(OH),F  03P1, 03P2 VIIID25
zircophyllite
Hydroastrophyllite (H30,K),Ca(Fe*",Mn)s.¢Ti,SigO6(OH)4F 03P1,03P2  VIIID25
Eveslogite (Ca,K,Na,Sr,Ba)s[(Ti,Nb,Fe,Mn) ,(OH);,-  03M1
Siss]0144(F,OH,Cl)14
Kupletskite subgroup®
Kupletskite K,Na(Mn,Fe?")(Ti,Nb),Sis0,s(OH),F 03P1,03P2  VIIID25
Niobokupletskite K,Na(Mn,Fe”");(Nb,Zr, Ti),Sis0,¢(OH)4(O,F)  03P1,03P2  VIIID25
Cesium kupletskite (Cs,K),Na(Mn,Fe,Li)-(Ti,Nb),Sig0,5(OH),F  03P1,03P2  VIIID25
Jinshajiangite NasBay(Fe,Mn);5TigSi;5064(F,OH)g VIIID25
Epididymite NaBeSi;0,(OH) VIIID26
Eudidymite Na,Be,Sis0;5-H,O VIIID26
K;Be;SigO s K;Be;SigOs
Bavenite Cay(Al,Be);Si50,6(OH), VIIID27
Lorenzenite (ramsayite) Na, T1,05(S1,0¢) VIIID28
Natisite Na,TiSi05 VIIID28
Na,ZrSiOs Na,ZrSiOs
Li,TiSiOs Li,TiSiOs
Li,VSiOs Li,VSiOs

¥ The compositions are somewhat different from those reported by [91N1].
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460 8.1.4.9 Neptunite, hellandite, sorensenite, astrophyllite, ... and related silicates [Ref. p. 477

Table 2. Atomic sites and thermal parameters ®.

a) Neptunite®, having monoclinic structure of space group Cc, at 293 K [91K1].

Atom X y z

Nal 0.2669(2) 0.1965(2) 0.3140(4)
Na2 -0.2613(2) -0.1992(2) —0.3009(4)
K1 0.000 0.42058(7) 0.25

Lil 0.502(1) 0.4353(5) 0.256(2)
Til 0.3425(1) 0.32500(6) 0.1034(2)
Fel —0.3376(1) —0.31623(6) —0.0961(2)
Ti2 0.0882(1) 0.05243(6) 0.1144(2)
Fe2 —0.0877(1) —0.06111(6) -0.1118(2)
Sil 0.1469(2) 0.40781(9) 0.0616(3)
Sila —0.1436(2) —0.40499(9) —0.0588(3)
Si2 0.5248(2) 0.2258(1) 0.0853(3)
Si2a —0.5214(2) —0.22887(9) —0.0852(3)
Si3 0.7706(2) 0.47294(9) 0.1096(3)
Si3a —0.7698(2) —0.47541(9) —0.1087(3)
Si4 0.8954(2) 0.15005(9) 0.0797(3)
Sida —0.8942(2) —0.14857(8) —0.0836(3)
(0] 0.9575(3) 0.0506(3) 0.0717(5)
Ola —0.9494(3) —0.0445(3) -0.0717(5)
02 0.4553(3) 0.3241(3) 0.0719(5)
02a —0.4563(3) —0.3296(3) —0.0668(5)
03 0.1084(3) 0.1677(3) 0.2583(5)
0O3a —0.1099(3) —0.1695(3) -0.2671(5)
04 0.3708(2) 0.4303(2) 0.2240(4)
O4a -0.3753(3) —0.4493(2) —0.2580(5)
05 0.2058(3) 0.0740(3) 0.0961(4)
O5a —0.2090(3) —-0.0792(3) —0.0901(4)
06 0.7133(3) 0.3642(3) 0.0386(5)
O6a —0.7092(3) -0.3676(3) —0.0494(5)
07 0.2138(3) 0.3098(3) 0.0777(5)
O7a —0.2050(3) -0.3031(3) —0.0659(4)
08 0.8328(3) 0.4933(2) 0.0223(5)
O8a —0.8325(3) —0.4893(2) —0.0198(5)
09 0.1586(3) 0.4514(3) 0.2226(5)
09a —0.1595(3) —0.4477(3) -0.2217(5)
o10 0.3969(3) 0.2128(3) 0.2507(5)
O10a —0.3940(3) —0.2090(3) -0.2567(5)
Ol11 0.4643(3) 0.1161(3) 0.0258(5)
Olla —0.4597(3) —-0.1200(2) —0.0275(5)
012 0.9272(3) 0.2600(2) 0.0248(4)
Ol2a —0.9305(3) —0.2554(2) —0.0338(5)
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Table 2 (cont.)

b) Hellandite'”, having monoclinic structure, space group P2/a [77M1].

Atom x y z Beg [A%]
M1 0.0 0.0 0.0 1.29
M2 0.04179(4) 0.01878(14) 0.35996(7) 0.94
M3 0.24771(8) 0.00225(37) 0.65957(16) 0.93
M4 0.15428(6) —0.03944(26) 0.92862(12) 1.02
01 0.0408(4) 0.2436(14) 0.5635(7) 1.36
02 0.1757(4) 0.3127(14) 0.7556(7) 1.30
03 0.0698(4) —0.3003(15) 0.7357(7) 1.63
04 0.1312(4) —0.3268(14) 0.5404(7) 1.42
05 0.0373(4) 0.1926(13) 0.8669(7) 1.37
06 0.2457(4) —0.2345(14) 0.8605(7) 1.46
o7 0.1665(4) 0.2219(13) 0.4475(6) 1.22
o8 0.1303(4) 0.6744(15) 0.3085(7) 1.89
09 0.1872(4) 0.3281(15) 0.1633(8) 1.96
010 0.0848(4) 0.7286(15) 0.0388(7) 1.62
Ol11 0.0526(4) 0.2484(15) 0.1576(7) 1.68
012 0.25 0.3267(21) 0.0 1.64
013 0.25 0.6515(20) 0.5 1.31
Sil 0.0999(1) 0.4851(6) 0.6468(6) 1.10
Si2 0.1112(1) 0.4966(6) 0.1616(3) 1.31
Bl 0.1708(5) 0.5344(18) 0.4510(9) 0.25(4)
B2 0.2544(4) 0.4527(17) 0.1375(8) 0.18(4)
H 0.047 0.04 0.92 4

¢) Sorensenite'®, having monoclinic structure, space group C2/c [76M1].

Atom X y z

Sn 0.25000 0.25000 0.50000

(0] 0.04384(17) 0.47523(34) 0.86797(31)
02 0.18295(7) 0.04853(34) 0.49599(31)
03 0.30047(16) 0.22843(33) 0.69123(27)
04 0.04117(17) 0.04062(33) 0.86873(31)
05 0.08358(17) 0.23994(30) 0.52567(29)
06 0.31453(17) 0.05318(37) 0.48462(32)
07 0.18293(21) 0.26439(42) 0.85100(36)
08 0.44522(16) 0.25862(29) 0.76059(28)
09 0.39574(18) 0.05964(37) 0.88396(31)
010 0.38303(18) 0.42096(35) 0.88275(31)
Sil 0.39711(6) 0.05380(13) 0.50164(11)
Si2 0.38279(6) 0.24309(12) 0.80364(10)
Si3 0.10431(7) 0.03979(12) 0.49490(11)
Bel 0.50000 0.10140(93) 0.75000
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Table 2c¢ (cont.)

Atom x y z

Be2 0.50000 0.41538(75) 0.75000

Nal 0.24363(12) 0.45290(25) 0.76492(22)

Na2 0.05320(11) 0.25979(21) 0.69795(20)

H1 0.18779(316) 0.16497(775) 0.88850(546)

H2 0.18751(424) 0.34251(1064) 0.90966(777)

d) Kupletskite?® [01P1].

Triclinic space group P 1 Monoclinic space group C2/c

Site X y z Occupancy | Site X y z Occupancy
Mnl  0.8500(1) 0.20620(5) 0.47875(6) 0.809(5) |Mnl  0.2527(1)  0.39265(3)  0.00989(3)  0.913(7)
Nal  0.8500(1) 0.20620(5) 0.47875(6) 0.191(5) |Nal  0.2527(1)  0.39265(3)  0.00989(3)  0.087(7)
Mn2  0.27901(9) 0.06668(5) 0.48702(5) 0.974(3) |Mn2  0.7461(1)  0.03613(3)  -0.00589(3) 0.990(3)
Mn3  04223(1)  0.35220(5) 0.48391(5) 0.881(5) |Mn3  0.7468(1)  0.17930(3)  -0.00728(3) 0.966(4)
Mg3  04223(1)  0.35220(5) 0.48391(5) 0.119(5)

Mn4 0 0.5 0.5 0.299(3) Mn4 0.25 0.25 0 0.431(4)
Mgd 0 0.5 0.5 0.2013) |Mgd4 025 0.25 0 0.069(4)
Ti 0.0795(1)  0.08598(5) 0.19683(5) 0.948(4) |Ti —0.4641(1) 0.10716(3)  —0.15196(3)  0.881(4)
Nb 0.0795(1)  0.08598(5) 0.19683(5) 0.052(4) | Nb —0.4641(1) 0.10716(3)  —0.15196(3) 0.119(4)
Sil 0.6785(2)  0.27194(8) 0.23032(9) 1.00 Sil 0.0417(2)  0.19281(5)  -0.13490(6) 1.00

Si2  0.8128(2)  0.54570(8) 0.25292(9) 1.00 Si2 0.0391(2)  0.32547(5) -0.12427(6) 1.00

Si3  03781(2) 0.67477(8) 0.25541(9) 1.00 Si3 0.9601(2)  0.11053(5) 0.12310(6)  1.00

Si4  0.5081(2)  0.93072(8) 0.23432(9) 1.00 Si4 1.0417(2)  0.02169(5) -0.13312(6) 1.00
Kla  0.1321(2) 0.2645(1) 0.9961(1) 0.885(4) |KI 0.5 0.24270(9)  —0.25 0.50
KIb  0.093(3)  0.186(2)  0.9982)  0.115@) |K2 0.5 -0.02746(9) -0.25 0.50
Na 0.5 0 0 0.322(6) |Na -1.0 0.10683(8)  —0.25 0.381(7)
Ca 0.5 0 0 0.178(6) |Ca -1.0 0.10683(8)  —0.25 0.199(7)
o1 0.72904)  0.3203(2)  0.3824(2)  1.00 o1 0.0676(5)  0.1842(2)  -0.05821(1) 1.00

02 0.1483(4)  0.1593(2)  0.3675(2)  1.00 02 0.5672(5)  0.1077(2)  -0.0655(1)  1.00

03 0.1292(4)  0.3949(2)  0.5948(2)  1.00 03 0.0672(5)  0.3234(2)  -0.0474(1)  1.00
OH4  0.2935(5) 0.4627(2)  0.3980(2)  1.00 OH4  -0.0652(6) 0.2477(2)  0.0505(1)  1.00
OH5 0.9921(4) 0.1189(2) 0.5951(2)  1.00 OH5  04343(6) 0.0391(2)  0.0474(1)  1.00

06 0.5572(4)  0.2586(2)  0.5921(2)  1.00 06 0.9289(5)  0.1094(2)  0.0457(1)  1.00

07 0.5749(4)  0.0133(2)  0.3866(2)  1.00 07 1.0644(5)  0.0309(2)  -0.0563(1)  1.00

08 0.0724(4)  0.5917(2)  0.2007(2)  1.00 08 0.2753(7)  0.3593(1)  -0.1507(2)  1.00

09 0.2460(5)  0.0417(3)  0.8296(3)  1.00 09 -0.7252(6) 0.0491(2)  -0.1645(2)  1.00
010  0.4319(5) 0.4153(2)  0.7994(2)  1.00 010  -0.2240(7) 03557(2)  -0.1510(2)  1.00
Ol1  0.1297(6) 0.8100(3)  0.8330(3)  1.00 Oll  027496) 0.1660(2)  -0.1663(2)  1.00
012  0.2646(5) 0.9567(3)  0.1693(3)  1.00 012  0.7863(6) 0.0486(2)  -0.1655(2)  1.00
013  0.2665(3) 0.6074(2)  0.8089(2)  1.00 013 0.0367(7) 02615(1)  -0.1542(2)  1.00
Ol4  0.5721(5) 0.2222(2) 0.8031(3)  1.00 Ol4  0.9628(7) 0.0464(1)  0.1523(2)  1.00
015  0.3807(5) 0.1906(3)  0.1672(3)  1.00 015  -0.2133(6) 0.1660(2)  -0.1666(2)  1.00
Fl16 0 0 0 0.50 Fl16 -0.5 0.1064(2) -0.25 0.50

Landolt-Bérnstein
New Series I11/27 1 4



Ref. p. 477]

8.1.4.9 Neptunite, hellandite, sérensenite, astrophyllite, ... and related silicates 463

Table 2 (cont.)

e) Astrophyllite*”, having triclinic structure [00Y1].

Atom x y z B, [A’]  Occupancy

Fel 0 0 0 0.92(1)  1.0Fe

Fe2 0.8574(1)  0.7159(1) 0.991(1)  073(2)  0.5Fe+0.26Mn+0.19Ca+0.05Na
Fe3 0.7127(1)  0.4272(1) 0.0046(1)  0.64(1)  0.84Fc+0.16Mg
Fed 0.4296(1)  0.8596(1) 0.9942(1)  0.60(1)  0.84Fc+0.16Mg
Ti 0.5069(1)  0.7373(1) 0.8511(1)  0.62(1)  1.0Ti

sil 0.0941(1)  0.9053(1) 0.8656(1)  0.64(2)  1.0Si

Si2 0.0742(1)  0.4354(1) 0.1327(1)  0.642)  1.0Si

Si3 0.7699(1)  0.8309(1) 0.1247(1)  0.66(2)  1.0Si

Si4 0.7930(1)  0.7973(1) 03765(1)  0.61(2)  1.0Si

Na 0 0.25 0.25 1.00(4) 0.73Na+0.27K
K 0.63333)  0.5199(1) 02480(1)  2.833)  0.85K+0.15Na
o1 0.7631(4)  0.8458(2) 0.0478(1)  0.83@4) O

02 0.0944(4)  0.8767(2) 0.94291)  090@4) O

03 020354)  0.7125(2) 0.0460(1)  0.88(4) O

04 0.4889(5)  0.2744(2) 0.0639(1)  097(4) O

05 0.6633(5)  0.0107(2) 0.9500(1)  097(4) OH

06 0.0557(5)  0.4295(2) 0.0557(1)  094(4) O

07 0.5 0.25 0.25 1.56(7)  (OH,F)

08 0.0116(5)  0.7390(2) 03485(1)  1.50(5) O

09 0.1616(7)  0.0460(2) 0.8453(1) 1856) O

010  0.62504)  0.5694(2) 0.0468(1)  1.08(5)  (OH)

ol1 0.4893(5)  0.7637(3) 0.1519(1)  1557) O

012 0.1478(7)  0.0694(2) 0.6525(1) 1.88(8) O

013 0.7040(6)  0.6228(3) 0.8360(1)  2499) O

014  01920(7)  0.1230(3) 03346(1) 2328) O

015 0.8185(7)  0.8568(3) 0.8341(1)  236(8) O

016  0.6933(6)  0.1439(3) 0.1673(1)  2.36(8) O

HI 0328(5)  0.503(1) 0597(1)  66(1) H

H2 0383(5)  0.936(1) 0.412(1)  46(1) H

f) Lorenzenite (ramsayite)*”, having orthorhombic structure, space group Pben [87S1].

Atom x y z

Ti 0.1513(1) 0.1322(1) 0.3309(1)
Na 0.0643(1) 0.6450(2) 0.1537(1)
Si 0.3421(1) 0.2961(1) 0.5267(1)
(0] 0.0000 0.0060(5) 0.2500
02 0.1817(2) 0.4407(3) 0.2758(1)
03 0.3336(2) 0.2967(3) 04152(1).
04 0.0089(2) 0.2428(3) 0.4280(1)
05 0.2357(2) 0.0598(3) 0.5670(1)

a)
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Table 3. Crystal structures and lattice parameters.

Silicate T Space Lattice parameters Refs.
[K] group al[A] b[A] c[A] o By
Neptunite" RT 16.7 12.4 10.0 [= 1154 63B3
Neptunite” RT C2/c 16.41 12.55 10.03 f=115.5° 66B1
Neptunite® RT Cc 16.46(1) 12.50(1) 10.01(1) B=115%26 66C2
Neptunite® RT 16.48(3) 12.49(2) 10.00(2) F=1154(1)° 72L1
Neptunite® 15  Cc 16.436(4) 12.436(4) 9.966(3) £=115.63(2)° 91Kl
273 Cc 16.426(4) 12.496(3) 9.994(4) B=115.58(2)°
Neptunite® 110 Cc 16.430(3) 12.436(2) 9.963(2) B=115.60(1)° 91Kl
203 Cc 16.427(2) 12.478(2) 9.975(1) B=115.56(1)°
493 Cc 16.426(3) 12.532(2) 9.995(2) B=11551(1)°
Hellandite” RT P2Aa 18.824(4) 4.696(1) 10.248(2) £=111°26(1) 72H1
Hellandite® RT P2 18.911(4) 4.708(1) 10.276(2) B=111°31(1y 72HI1
Hellandite” RT P2/ 18.845(5) 4.687(1) 10.269(3) A=111°36(1) 72HI1
Hellandite'? RT P2/a 18.99(1) 4.715(5) 10.30(1) pF=111.4(1)° 77M1
Th-rich hellandite'" RT P2/a 19.068(8) 4.745(2) 10.289(3) B=111.18(3)° 9901
Mottanaite-(Ce)'? RT P2/a 19.032(9) 4.746(3) 10.248(5) B=110.97(5)° 02D1
Ciprianiite'® RT P2/a 19.059(5) 4.729(4) 10.291(4) [=111.33(2)° 02DI1
Tadzhikite'? RT 17.93 4.71 10.39 B=100°45"  70El
Sverigeite'” RT Ibmmor 6.818(6) 13.273(8) 10.815(8) 84D1
Ibm2
Sverigeite'® RT Imma  10.815(8) 13.273(8) 6.818(6) 89R1
Sorensenite'” RT 2/ 18.58(7) 7.45(3) 12.05(5) 5=98°09 65S1
orCc
Sorensenite'® RT C2kc 20.698(17)  7.442(5) 12.037(11)  B=117.28(6)° 76Ml1
Astrophyllite'? RT 5.36 11.76 21.08 a=94.9° 63W1
£=190.0°
y=103.2°
Astrophyllite'” RT 5.368 11.86 21.15 a=95.1° 64N1
B=287.6°
y=103.2°
Astrophyllite®® RT A1 5.36 11.76 21.08 a=85°08 67W1
£=90.0°
y=103.13°
Astrophyllite®" RT A1l 5.365(2) 11.88(1) 21.03(2) a=84.87(6)° 00Y1
£=92.25(5)°
y=103.01(4)°
Astrophyllite?® RT 2 5.322(1) 23.129(5) 10.842(3) £=109.402)° 63P1,
98S1
Hydroastrophyllite™ RT 11.86 11.98 5.42 a=103°25"  74HI,
£=95°09 75F1
y=112°12’
Magnesium RT A2/m 10.56 23.0 5.35 £=102° 74H1
astrophyllit624)
Magnesium RT A2/m 10.43 23.0 5.35 p=102° 63P1
astrophyllite24)
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Table 3 (cont.)

Silicate T Space Lattice parameters Refs.
[K] group alA] b [A] c[A] apy
Eveslogite? RT P2/m 14.069(3) 24.937(5) 44.31(2) y=95.021(4)° 03M1
Kupletskite 1A% RT p7 5.3925(2) 11.9283(4)  11.7256(4)  a=113.044(1)° O1PI
B=94.840(1)°
7=103.064°
Kupletskite Ma2b2¢*®  RT  C2/c 5.4022(2) 23.226(1) 21.1782(9)  a=90° 01P1
B=195.246(1)°
7=90°
Niobokupletskite” RT p7 5.4303(9) 11.924(2) 11.747(2) o= 00P1
112.927(3)°
B=94.750(3)°
y=103.175°
Cesium kupletskite®® RT p1 5.41(1) 11.74(2) 21.16(4) a=289° 71E1
B=90°
y=102°23
Niobophyllite*” RT Plor 5391 11.88 11.66 a=113.1° 64N1
Pl [=945°
y=103.1°
Jinshajiangite®® RT C2/m, 10.732 13.847 20.817 B=95°3 82HI
Cm
or C2
Eudidymite’” RT 12.568 7.371 13.976 B=103°47"  63NI
Eudidymite® RT 12.62 7.37 13.99 B=103°43 4711
Eudidymite™ RT C2/c 12.63(1) 7.38(1) 14.02(1) B=103°43(5)° 72F1
Epididymite* RT Pnma  12.74(1) 13.63(1) 7.33(1) 70R1
K;,Be,SigO;s RT Cmc2, 7.485 15.453 11.148 76N1
Bavenite™ RT Cmem  23.19Q2) 5.005(9) 19.39(2) 66C1
Lorenzenite" RT  Pben 14.51 8.73 5.22 41K1
Lorenzenite" RT Pnca 14.26 8.57 5.09 49B1
Lorenzenite® RT  Pben 8.66 5.18 14.42 5581
Lorenzenite" RT  Pnca 14.518(3) 8.976(3) 5.081(5) 69C1
Lorenzenite®® RT  Pben 8.707(3) 5.234(4) 14.492(3) 8751
Lorenzenite®” RT  Pben 8.7128(10)  5.2327(5) 14.487(2) 87S1
Natisite®® RT  P4/nmm 6.50(1) 5.07(1) 75M1
Na, TiSiOs RT  P4/nmm 6.480(1) 5.107(1) 78N1
Na,ZrSiOs RT P2/ 13.92 5.46 13.70 B=120° 70T1
Li,VOSiO, RT  P4/nmm 6.3550(9) 4.4490(9) 98R1
La, TiSiOs RT  P4/nmm 6.444(3) 4.399(2) 9471

" Natural sample;

2 Na7.56K34SOLi3.88C30.05Mn5477Fez+2.1SFe3+0.O3MgO.O4Ti747SSi3I.45A10.66O95.5(OH9F)0.6;

3 Composition [%]: SiO, — 52.29, TiO, — 17.35, FeO — 11.92, MnO - 2.27, MgO — 1.55, CaO - 0.62, K,0 —
5.58, Na,O - 6.81, Li,0 — 1.63;

¥ Nay,Lig¢KooFe; 4sMgo3sMng 5Tiz 0SisOns;

Landolt-Bornstein
New Series I11/27 1 4



466 8.1.4.9 Neptunite, hellandite, sorensenite, astrophyllite, ... and related silicates [Ref. p. 477

Table 3 (cont.)

5)
6)
7)
8)
9)
10)
1)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26a)

Lig 93Naz 00K 05Fe1.60Mgo.30Mng.10Ti2.0Si5.03024 — neutron diffraction;
Composition as > by X-ray analysis;
(Cag 4R 30Mng g3 Thy 01)(Si; 56Al035F€0.11B0.97)0s:1.13H,0 (R is a rare-earth element);
(Cay.02R0.93Mng 5)(Si 61 Alg 23F€0.18B0.98) O xH,0;
(Cag 73R 06Mnyg 62Mgo.06Ti0.02Tho.02)(Si1 70Aly 19F€0.15B1.13)O5-0.78 H, O;
(Cas 1oMng 15Y3 00R | 5¢.16)(Al; 12Fe’ 59)(OH)[ SigBsOs5.26(OH)s 74];
(Cag1Thy 77U, 1Yo.25Lao459C31.30Pr0415Nd0.465m0406Euo.01Gd0.04DYO.o3Er0.01Ybo.01)(Tio44lA10483F63+o.65MH3+0.02'
Mgy 13)(Sig.11B7.9sBe€o 9sLio40) On the basis of 48 (O+F);
22’4(:2?}4M2[R1A45C30437(Th,U)4+0.17Y0A01]Ml(A10450Fe3+03sMg0403Ti4+0407)T(BC141xLio.ozmom)B3A99Si398022-
MS(P 1%130.5301‘10.43);“ Ml 3+ 4t 3+ \T p p

“Cay "[Ro72(Th,U) " 66Cags0Yo.02]" (AlpagFe” 038Ti" 0.10Mgo.0sMn™ g.02) (Beo.g20.60L10.04)B4.00S14.00022-
93(0%.970H,,54F g 49);
Composition [%]: SiO, — 24.70; TiO, — 6.53; ThO, — 0.50; Nb,O5 — 0.75; R,0O3 — 32.43; Fe,O5 — 1.32; MnO
—0.89; MgO —0.42; CaO — 18.31; SrO — 0.04; Na,O — 1.17; B,O5 — 12.70;
Nay, 8Mg4.26Mn2+3.53Fez+0.09zn0,3 1Beg23Sn4.1S111.83045.77H2.83;
Na(Mn”"Mg),Sn*"[Be,Si;0,,(OH)];
Composition [%]: SiO, —49.73; SnO, — 20.07; Nb,Os — 0.75; Fe,0; — 0.04; BeO — 8.02; Na,O — 15.95; K,0
—0.34; H,O — 5.24;
Na4SHB€2(Si309)2'2H20;
(NalA059K1A375)(F62+4A695Fe3+14062Mg0A096Mn0A634C1104068)(T12A197Tavo47zroA231)(Si7.459A10A177)025.921(OH)5A079;
(K .8Nay2)(Fes3Mng.7)(Ti1sNbo.Zrg.1Sno.1)Sis(O,0H)s1;
Naz(K3,95Bao,0lNaO,04)(Fez+1 .52Fe3+0.48)(F ez+zooMnl .04caO.76NaO.20)(Fe2+6.76Mgl 24)(Ti3.95Nbg 03Z10,02)(F 1 200H0 80)-
[(Si15.70Al0.30)O043]O4(OH)g;
(Kl4750C304032)N32A015(F62+2A604Mn1Ao77)M81.851Til4812[(Si3A919A104076)O12]2(0H)5A980F0A072- In [98S1] monoclinic A2
type structure is given (a = 10.370(3) A, b = 23.129(5) A, ¢ = 5.322(1) A, = 99.55(2)°. In table are given
the data for the C2-type;
(K0431Bavoz)(H3O)+1467[Nao4zocao51(H3O)+0429](Fe3+3A48Mn4+0A44Mn2+1AsoMgoA14)(Til438Nb0A43Tavo4)-
(Si4.92A10.83017.40)(OH)6.80(O2.61(OH)3 20F 1 10);
NaZ.I5Kl496(Fes+0.46Fe2+3.OSMnOJOCﬁO.ZS)Mgl.96Til.88(A10.27Si7.81024)[01.98(OH)1.02]'[(OH)3.70F0.30]§
(C322.60K12.32Nal().08sr1.80Bal.28Rb0.16)(Ti5.56Nb3.36Mn0.96FeZ+O.84Fe3+0.ZOZr0,20TaO.08)(Si47.5A10.44)'
[O139.36(OH)20.64F9.76Clo 80];
(K1.67Rbo 075T0.03Ba0.01Nag 02)(Nag 6sCa 33)(Mns 15Nag 4aMgo saFe o 77Ce0 01)(Ti1 aoNbo 05)(Sis 03A Lo 06)-
O26(OH)420F 0 515

260) (K1_77Rb0_07Sr0,03B30_05)(Nao_52Ca0,31)(N 30.3SMgO.47Mn4.07Fez+2.06C60.02)(Ti1.78Nb0.24)(Si7.76A10.28)OZG(OH)4.23FO.78;

27)
28)
29)

=]

30)

31)
32)
33)
34)
35)
36)
37)
38)
39)
40)

(K1 84Rby.13Cs0,01)Nag o5(Mns 40Zng 73F €0 53Na9 25Mg0,05)(Nb1 33210 40 Ti0.24T20,04)(S17.71Al9 32) O26(OH)4(O0 89F0.11);
(Cs1 2:K.35Nay 14Cag09)(Mns 90F e ggFe™ o 55Lio 44)(Ti1 49Nbo 54Z10,12)(Si7.92AlL0,15)024(03 69(OH )1 35F.96);
(Nay 079K 1.572Cag,173R0.123) (Fe4.430M0.053Mn | 862)(Tio.494Nb 1 492 T0,032)(S17.467A10.235) O 25 246F 0.325( OH)5 425
(Na3 36K 62)(Baz 11Cay .73R0.09Sl‘o.oz)(Fe%s.77Mn2+6.02Mg0.23)(T16.57Nb0.2621'0. 18A1.12T20,01)(Si14.90Al0.11)Og4.17-
(F4.620H;21);

Nay 97K ¢.02Be1.0513.0107.01(OH)g 995

Na, oBej.09512.9306.94(OH) 1 045

NazBezsi6015'H20;

HNaBeSi;Og;

Ca4(BeOH)2+XA12_XSi9026_X (010 <x< 084),

Na,Ti,S1,04 synthetic;

Na,Ti,S1,04 single crystal ;

Na, 99(Tip.99Mng g1 Feg 01 Nbyg 01)Si;.010s;

Natural sample (California);

(Nag 830K 353Cag 572Bag 013)Fe1 647Mgo.727Mny 602(T11 80sNbo.150Z10.061)(Si7.012A10.335)O25.131F0.400(OH)s 460,

Landolt-Bérnstein
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Table 4. Data obtained by >’Fe NGR [97L1].

Silicate T Site R AQ DH A B
[K] [mm/s] [mm/s] [mm/s] [%] [°]
Neptunite” 293 Fe2(Fe’)  1.152)  243(5)  0.30(3) 49.4 58(1)"
single crystal Fel(Fe*)  1.14(2)  2.72(5)  0250(1) 46.6 59(2)
k| b* Ti2(Fe*)  0.3(2) 0.28(x)”  0.25(1) 4.0 41(x)?
400  Fe2(Fe’h)  1.07(2)  2.13(5)  031(2) 49.4 65(2)
Fel(Fe*")  1.052)  2.60(6) 0260(2) 46.6 52(1)
Ti2(Fe*)  0.2(2) 0.64(x)  0.20(1) 4.0 90(x)
Neptunite 400  Fe2(Fe’)  1.065(7) 2.093)  0.29(2) 49.4
(polycrystal) Fel(Fe)  1.053(8) 2.56(3)  0.22(2) 46.6
Ti2(Fe’)  0.11(5)  0.45(x)  0.40(2) 4.0

D
2)

relative to o-Fe;

when the error exceeds the parameter value, an x is marked instead;

3 Bis the angle between the k-vector of the incident y-rays (= b) and V,,_

Table 5. Data obtained by the NMR method [90S1].

Sample Nucleus Site &Y DH Remarks
[ppm] [Hz]
So6rensenite "9Sn —706 430 Static linewidth 6 kHz
Na4SnBez(Si309)2-2H20
'H +5.1 =1200
*Na -8.9 =1000  Second doublet not
doublet resolved in the MAS
-20.0 spectrum
»si Sil -86.6 50 Relative intensities 1:1:1

Si3 —88.6 50
Si2 -97.0 35

‘Be 25

D

MeSi(‘H, ’Si) and Me,Sn('"*Sn).

Landolt-Bornstein
New Series I11/27 1 4
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Table 6. Refractive indices”

Silicate Mg, ng ny 21° Refs.
Neptunite? 1.692(1) 1.702(1)  1.734(2)  40° biaxial, positive 72L1
Neptunite®” 1.690 1.699 1.736 49° 34L1
Hellandite” 1.656(2) 1.662(2)  1.668(2) 87° 72H1
Tadzhikite'" 1.750 1.763 80°...92° 70E1
Sverigeite'” 1.678(4) 1.684(4) 1.699(4) 67(4)° biaxial, positive 84D1
Sorensenite'” 1.576(1) 1.581(1) 1.584(1) 76(5)° biaxial, negative ~ 65S1
Astrophyllite'” 1.676...1.691  1.703... 1.731... 70°...88°  biaxial, positive 61F]1,
1.726 1.758 64N1
Astrophyllite™ 1.660(2) 1.7022)  1.725(2) 75° biaxial, negative ~ 98S1
Hydroastrophyllite  1.660 1.720 1.728 40° biaxial, negative 74H1,
2 75F1
Magnesium 1.658 1.687 1.710 81.5°...83°  biaxial, negative 74H1
astrophyllite*” (calc.)
Eveslogite™ 1.631(2) 1.641(2) 1.647(2) 82(2)° biaxial, negative ~ 03MI
Niobokupletskite”™”  1.718(1) 1.733(1) 1.750(calc.  87(2)° biaxial, positive 00P1
)
Kupletskite*” 1.656 1.699 1.731 79° biaxial, negative ~ 56S1
Cesium not given 1.726 1.758 75° biaxial, positive 71E1
kupletskitezg)
Niobophyllite*” 1.724 1.760 1.772 60° biaxial, negative ~ 64N1
Jinshajiangite®” 1.729 1.802 1.852 72° biaxial, positive 82H1
Eudidymite®" 1.544 1.545 1.549 23° biaxial, positive 63N1
Eudidymite*” 1.545 1.546 1.551 30° biaxial, positive 63N1
Natisite® 1.756(2)(w) 1.680(2)(¢) uniaxial, negative ~ 75M1
Na,ZrSiOs 1.742(3) 1.755(3)  1.742(3) biaxial, positive 70T1

" Compositions according to Table 3.

Landolt-Bérnstein
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