428 8.1.4.8 Fenaksite, deerite, haradaite and related silicates [Ref. p. 449

Tables and figures

Table 1. Silicates from groups VIIID17-VIIID21 [91N1] and related ones.

Silicate Composition Group
Alamosite PbSiO; (see chap. 8.1.4.1) VIIID17
Fenaksite KNaFeSi,01 VIIID18
Litidionite KNaCuSi;0, VIIID18
Na,Co0Si4049 Na,Co0Si40

Na,NiSi;0 Na,NiSi;O

Na,CuSisOq9 Na,CuSi401

Na,Cu,Si,0,,-2H,0

Na,Cu,SisOqy

Vlasovite Na,ZrSi,O1, VIIID18
Agrellite NaCa,Si,0,(F VIIID18
Miserite KCas(Si,0,)(SigO5)(OH)F VIIID18
Canasite K;3Na;CasSi1,030(0,0H,F), VIIID18
Lemoynite (Na,K),CaZr,Si;¢044:(5-6)H,O VIIID18
Natrolemoynite NayZr,S119026-9H,0 [0IM1]
Altisite Na;KTir[Al,SigO56]Cls [95F1]
Penkvilksite Na,Ti,Si30,,-5H,0 VIID18
Tumchaite Nay(Zr,Sn)Si,0,,-2H,0 [00S1]
Charoite (K,Na)s(Ca,Ba,Sr)sSi;3044(OH,F)-nH,0 VIID18
Narsarsukite Na,(Ti,Fe)Siy(O,F)y; VIIDI18
Caysichite-(Y) (Ca,Yb,Er)4Y4Sig0,9(CO3)s(OH)-7H,0O VIIID18
Leucosphenite Na,BaTi,B,Si;0030 VIIID19
Howieite Na(Fe,Mg,Al)2(Si017)2(0,0H)o VIID20
Deerite (Fe,Mn)g(Fe,Al);(SigO;7)O3(OH)s VIIID20
Taneyamalite (Na,Ca)(Mn,Mg);»(Si,Al);2(0O,0H)44 VIIID20
Haradaite SrvVSi, 04 VIIID21
Suzukiite BaVSi,0, VIIID21
BaCu,Si,0,

Ohmilite Sr3(Ti,Fe)(Si,04),(0,0H)-2H,0 VIIID21

Cu3NaZSi4O 12
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Table 2. Atomic sites and thermal parameters.

a) Litidionite, KNaCuSi,0,, having triclinic structure, space group P 1 [75P1].

Atom x y z B [A%]
Cu 0.4122(1) 0.1287(1) 0.1624(1) 0.74
Sil 0.8593(1) 0.1742(2) 0.8119(2) 0.65
Si2 0.7222(1) 0.3545(2) 0.5664(2) 0.66
Si3 0.2110(1) 0.2877(2) 0.9582(2) 0.59
Si4 0.7256(1) 0.3825(2) 0.1557(2) 0.68
01 0.5682(3) 0.2072(4) 0.0323(4) 1.25
02 0.2716(3) 0.1161(4) 0.9166(5) 1.04
03 0.8535(3) 0.3320(4) 0.0452(5) 1.22
04 0.0302(3) 0.1851(4) 0.8549(5) 1.64
05 0.2521(3) 0.0432(4) 0.2803(5) 1.34
06 0.7943(3) 0.4314(4) 0.4102(4) 1.20
07 0.5561(3) 0.2017(4) 0.4459(5) 1.30
08 0.2562(4) 0.4471(5) 0.2155(5) 1.76
09 0.8331(3) 0.2535(4) 0.6323(5) 1.30
010 0.2716(3) 0.4072(4) 0.8286(5) 1.61
K 0.0038(1) 0.2033(1) 0.3348(2) 1.58
Na 0.4090(2) 0.1295(3) 0.6633(4) 1.57

b) Na,CoSi40,9, having triclinic structure, space group P1 [97D1].

Atom x y z B [A%]
Co 0.4198(7) 0.306(1) 0.478(1) 1.1(2)
Sil 0.804(1) 0.072(2) 0.113(2) 1.9(3)
Si2 0.138(1) 0.283(2) 0.510(2) 2.7(3)
Si3 0.738(1) 0.365(2) 0.494(2) 3.3(4)
Si4 0.751(1) 0.381(2) 0.943(2) 2.9(4)
0l 0.976(3) 0.090(3) 0.293(5) 5.8(9)
02 0.736(2) 0.151(3) 0.276(4) 2.9(7)
03 0.280(2) 0.157(3) 0.104(4) 1.1(6)
04 0.273(2) 0.214(3) 0.551(4) 1.4(6)
05 0.585(2) 0.415(3) 0.431(4) 2.2(6)
06 0.578(3) 0.356(3) 0.824(4) 3.0(8)
07 0.128(2) 0.396(3) 0.786(4) 1.5(6)
08 0.807(2) 0.352(3) 0.745(4) 1.0(6)
09 0.128(2) 0.450(3) 0.435(4) 0.7(6)
010 0.797(3) 0.208(4) 0.994(5) 5.8(8)
Nal 0.016(1) 0.238(2) 0.905(2) 2.0(3)
Na2 0.422(1) 0.272(2) 0.953(2) 2.0(3)
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Table 2 (cont.)

¢) Agrellite”, having triclinic structure, space group P 1 [79G1].

Atom x y z Beq [A]
CalA 0.99796(14) 0.21554(5) 0.99620(15) 1.16(3)
CalB 0.54176(12) 0.28461(4) 0.01966(13) 0.92(3)
Ca2A 0.45521(12) 0.72007(4) 0.48010(13) 0.94(3)
Ca2B 0.00155(13) 0.78166(5) 0.50022(14) 1.27(3)
NaA 0.23539(28) 0.99102(11) 0.86794(34) 2.49(7)
NaB 0.26104(29) 0.50234(12) 0.13576(36) 2.84(8)
SilA 0.20870(16) 0.93103(6) 0.35569(17) 0.81(3)
SilB 0.30739(16) 0.56807(6) 0.65542(18) 0.79(3)
Si2A 0.48573(16) 0.87795(6) 0.21377(17) 0.80(4)
Si2B 0.02460(16) 0.61933(6) 0.79397(17) 0.75(4)
Si3A 0.16705(16) 0.08998(6) 0.33394(17) 0.78(3)
Si3B 0.67404(16) 0.59022(6) 0.34109(17) 0.75(3)
SidA 0.48619(16) 0.87771(6) 0.77347(18) 0.80(4)
Si4B 0.02139(16) 0.61974(6) 0.23430(18) 0.72(4)
FA 0.7607(4) 0.7610(2) 0.1268(5) 2.7(1)
FB 0.2353(4) 0.2451(2) 0.3595(5) 2.5(1)
O1A 0.3493(4) 0.9351(2) 0.6138(5) 1.3(1)
O1B 0.1641(4) 0.5639(2) 0.3974(5) 1.3(1)
02A 0.1028(4) 0.0048(1) 0.3023(5) 1.1(1)
O2B 0.5891(4) 0.5065(1) 0.2960(5) 1.0(1)
O3A 0.3483(4) 0.9352(2) 0.2356(5) 1.2(1)
O3B 0.1722(4) 0.5640(2) 0.7804(5) 1.3(1)
O4A 0.0620(4) 0.8634(2) 0.2822(5) 1.3(1)
0O4B 0.4543(4) 0.6355(1) 0.7256(5) 1.1(1)
O5A 0.3938(4) 0.7990(1) 0.1901(5) 1.1(1)
O5B 0.1102(4) 0.6991(2) 0.8169(5) 1.4(1)
O6A 0.5130(4) 0.9064(1) 0.0072(4) 1.1(1)
O6B 0.9958(4) 0.5913(2) 0.0012(5) 1.2(1)
O7A 0.7013(4) 0.8924(2) 0.4117(5) 1.6(1)
O7B 0.8136(4) 0.6001(2) 0.5964(5) 1.5(1)
O8A 0.9743(4) 0.1295(2) 0.2368(5) 1.1(1)
O8B 0.4984(4) 0.6382(2) 0.2562(5) 1.2(1)
09%A 0.7019(4) 0.8922(2) 0.7911(5) 1.6(1)
09B 0.8079(4) 0.6032(2) 0.2180(5) 1.5(1)
O10A 0.3947(4) 0.7986(1) 0.7067(5) 1.3(1)
O10B 0.1082(4) 0.6993(1) 0.2962(5) 1.2(1)
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Table 2 (cont.)

d) Deerite*”, having monoclinic structure, space group P2,/a [77F1].

Atom x y z B [A%]
Ml 0.3209(5) 0.1756(3) 0.0238(6) 1.1(1)
M2 0.3209(5) 0.1756(3) 0.3572(6) 1.1(1)
M3 0.3209(5) 0.1756(3) 0.6905(6) 1.1(1)
M4 0.1669(5) 0.3042(3) 0.1388(6) 1.1(1)
M5 0.1669(5) 0.3042(3) 0.4722(6) 1.1(1)
M6 0.1669(5) 0.3042(3) 0.8055(6) 1.1(1)
M7 0.0443(5) 0.4290(3) 0.2654(6) 1.0(1)
M8 0.0443(5) 0.4290(3) 0.5987(6) 1.0(1)
M9 0.0443(5) 0.4290(3) 0.9321(6) 1.0(1)
Sil 0.258(1) 0.5325(8) 0.170(2) 1.4(3)
Si2 0.258(1) 0.5325(8) 0.836(2) 1.4(3)
Si3 0.362(1) 0.4156(8) 0.371(2) 1.1(3)
Si4 0.362(1) 0.4156(8) 0.705(2) 1.13)
Si5 0.486(2) 0.3057(9) 0.245(2) 1.6(3)
Si6 0.486(2) 0.3057(9) 0.911(2) 1.6(3)
01 0.253(2) 0.118(1) 0.164(3) 1.2(4)
02 0.253(2) 0.118(1) 0.497(3) 1.2(4)
03 0.253(2) 0.118(1) 0.830(3) 1.2(4)
04 0.132(2) 0.230(1) 0.298(3) 1.2(4)
05 0.132(2) 0.230(1) 0.631(3) 1.2(4)
06 0.132(2) 0.230(1) 0.964(3) 1.2(4)
07 0.492(2) 0.135(1) 0.080(3) 1.1(4)
08 0.492(2) 0.135(1) 0.414(3) 1.1(4)
09 0.492(2) 0.135(1) 0.746(3) 1.1(4)
010 0.356(2) 0.250(1) 0.203(3) 1.9(5)
011 0.356(2) 0.250(1) 0.536(3) 1.9(5)
012 0.356(2) 0.250(1) 0.870(3) 1.9(5)
013 0.222(2) 0.374(1) 0.323(3) 1.1(4)
014 0.222(2) 0.374(1) 0.656(3) 1.1(4)
015 0.222(2) 0.374(1) 0.990(3) 1.1(4)
016 0.110(2) 0.498(1) 0.122(3) 1.0(4)
017 0.110(2) 0.498(1) 0.455(3) 1.0(4)
018 0.110(2) 0.498(1) 0.788(3) 1.0(4)
019 0.471(6) 0.343(4) 0.083(8)

020 0.477(6) 0.375(4) 0.346(7)

021 0.466(6) 0.368(4) 0.801(8)

022 0.414(5) 0.432(4) 0.551(8)

023 0.354(6) 0.491(3) 0.775(8)

024 0.356(6) 0.493(3) 0.303(8)

025 0.321(6) 0.516(3) 0.023(9)
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Table 2 (cont.)
e) Haradaite, SrVSi,07, having orthorhombic structure, space group Amam [67T1].
Atom X y z Beq [Az]
Sr 0.2500 0.2058(1) 0 1.27(5)
A% 0.2500 0.3931(3) 0.5000 1.35(12)
Si 0.0228(11) 0.1073(4) 0.5000 1.41(14)
(0] —0.0587(19) 0.1511(6) 0.2528(39) 1.36(27)
02 0 0 0.5000 0.50(0)
03 0.2500 —0.0003(15) 0 0.50(0)
04 0.2500 0.1366(14) 05000 0.50(0)
Table 3. Crystal structure and lattice parameters at RT.
Silicate Space group  Lattice parameters Refs.
a[A] b [A] c[A] a By

Fenaksite! P1 10.00 8.18 6.98 o=114.7° 76G1
£=100.7°
7=105.0°

Litidionite® P1 9.80(1) 8.01(1) 6.97(1) a=114.12(8)° 75P1
B=99.52(6)°
7=105.59(8)°

Na,CoSis00 Pl 10.7173(6)  7.8782(5) 6.9402(4) a=117.3943)° 97DI
B=116.842(4)°
7=93.561(4)°

Na,NiSi4Oy P1 10.6512(4) 7.8295(3) 6.9454(3) oa=117.849(3)° 97D1
B=116.706(3)°
7="93.214(3)°

Vlasovite (Na,ZrSi,O;;)  C2/c 10.98 10.00 8.52 B=100.4° 74V1

Agrellite” P 7.773(1) 18.942(1) 6.984(1) a=90.148(5)° 76G1
£=116.84(1)°
y=94.145(7)°

Agrellite” PT 7.759(2) 18.946(3) 6.986(1) o= 89.88(2)° 79G1
B=116.65(2)°
7=94.32(2)°

Miserite” P1 10.100(5) 16.014(7) 7.377(5) a=96°25(3) 76S1
B=11193Y’
y="76°34(2)

Miserite® 10.076(30)  15.998(33)  7.329(24) a=96°31(16) 67Kl
B=111°21(17y
7="76°10(13)’

Miserite® 9.96(5) 15.87(7) 7.33(4) = 95°45(24) 60R1
B=110°52(24)’
y=76°25(9)

Miserite” 9.98(4) 16.00(7) 7.46(3) a=95°41(33) 62Kl

B= 1119319y
7= 76°54(23)’
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Table 3 (cont.)
Silicate Space group  Lattice parameters Refs.
a[A] b [A] c[A] a f
Canasite® C2/m,C2or 18.87 7.24 12.60 [f=112° 59D2
Cm
Canasite” Cm 18.836(4) 7.244(1) 12.636(2) B=111.76(2)° 87R1
Altisite'” C2/m 10.363(2) 16.310(2) 9.132(2) £=105.34(3)° 95F1
T=973K C2/m 10.423(3) 16.333(3) 9.160(2) B=105.62(2)° 95F1
Lemoynite''? C2lc 10.384(3) 15.947(9) 18.601(6) £=104.59(3)° 76L1
Natrolemoynite'' C2/m 10.51502)  16.2534(4)  9.1029(3) B=105.462(2° 0IMl
Penkvilksite-20 % Pnca 16.3721(5)  8.7492(3) 7.4020(2) 94M1
Penkvilksite-1M'?*) P2/c 8.956(4) 8.727(3) 7.387(3) B=112.743)°  94Ml
Tumchaite'” P2,/c 9.144(4) 8.813(3) 7.537(3) B=113.22(3)° 00S1
Charoite'¥ monoclinic ~ 31.82(5) 7.13(3) no data no data 78R1
Caysichite'” Cem2, or 13.282(3) 13.925(3) 9.724(4) 74H1
Ccmm
Caysichite'® Cem2, 13.27(1) 13.91(1) 9.73(1) 78M1
Narsarsukite'” I4/m 10.726, 7.947, 62P1
Narsarsukite'® [4/m 10.80 8.01 32G1
Narsarsukite'® 4/m 10.76 7.92 34W1
Narsarsukite'® [4/m 10.72, 7.944 5981
Narsarsukite'® [4/m 10.72(4) 7.99(2) 60P1
Leucosphenite'” C2/m 9.799 16.840 7.199 B=93°22’ 7181
Leucosphenite*” C2/m 9.781 16.854 7.208 B=93°16(1) 72C1
Leucosphenite*” C2/morCm  9.788 16.826 7.198 B=9327 72P1
Leucosphenite® C2/morCm  9.789 16.818 7.191 B=9323’ 72P1
Deerite® P2,/a 10.786(8) 18.88(2) 9.564(9) £=107.45(5)° 77F1
Deerite®” P2,/a 10.755(2) 18.870(6) 9.568(2) £=107.12(4)° 65A1,
67A1
Howieite® Pl 10.170(4) 9.774(4) 9.589(4) o=91.22(5)° 74W1
£=10.76(5)°
y=108.09(5)°
Haradaite® Amam or 7.06 14.64 5.33 67T1
Ama2
Haradaite®® Ama2 7.001 14.67 5.324 74W2
Suzukiite®” Amam or 7.089 15.261 5.364 82M1
Ama2
Ohmilite®® P2,/m 10.979(6) 7.799(5) 7.818(4) F=100.90(3)° 83M1
BaCu,Si,0, Pnma 6.862(2) 13.178(1) 6.891(1) 0271
Cu3Na,Si,01, Pnma 7.519(4) 10.203(5) 13.567(8) 76K1

D" NaKFeSi,O1o. The data of [71G1] were transformed through the matrix (011/1 1 0/100);

2 NaKCuSiOq;

' (Nay06K0.07)(Cas 30R047)(Mn,Fe,Sr,Ba,Mg,Zr)o 14(Si15 61Al0.03)03070(F3.730Hy 71 );

Y KCad(Si,07)(Sic015)(OH)F (ideal formula);

5)
6)
7)
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Table 3 (cont.)

»  Composition [%]: SiO, — 56.08; TiO, — 0.10; Al,O5 — 0.55; Fe,05 — 1.41; FeO — 0.71; MgO — 0.05; MnO —
0.38; CaO —20.95; Na,O — 8.01; K,0 — 8.47; H,O" - 0.49; H,0" — 1.11; F—2.21; C1 - 0.22; CO, — 0.20;
P,O5—0.04;

9 K3Na;CasSi;n050(0,0H,F),;

19" Naj 09(Ks 23Na 57B2 05)(Ti1 0sNbo 0aZ10,01) Al 0381795026, 10CL2.90;

e (K3439Na4421Rb0A01)(Ca3.39Mn0AozFe3+0.31ZH0410C110.04STOA02Mg0417)(ZY7A11Nb04stio426)(Si39As1A10A19)0103.36'22-77H20;

12 (Nay 66K 0.30Ca0,07MNg 02)(Z1 1 06Nbg 05 Tio.05)(Sio.00Al.01)O25.79-9H,0; ideal formula NayZr,Si 0,6 9H,0;

12 (Naj3 6Cag 25K 0.02)(T11.72Zr0.15Nbg 07F €0.02)(Si7.87A10.13)O21.08F0.02:4H,O;

20) Nay 04(Ti;.03Nbg 05 Feg.02)S17.99022-4H,0;

'3 (Nay.03Ca0.01)(Zro 7651017 Tio.02H 01)Sis 02011-2H,0;

% (Cay 57Nay 51K.93810,03Ba 07)S14019(OHo 55F 0 25)-0.72H,0;

Y, 05Cay 47R0.35813.05Al0,09010.19(CO3)2.04-3.93H,0, R is a rare-earth element;

19" y,(CasR,)(OH)(H,0)5[Sis050](CO4)s-2H,0, R is a rare-earth element;

7 (Na7.58K0414cao.05)(Tis.22F33+0.60Mgo.18Fez+0.10)(Si|549oA10410)043.4;

'™ Natural sample;

" Nay 64Ko 37Ba; ssMgo osF €0.08B4.037Ti3.855120.003059.905

% Nag 1Ko 24Bai 71Fe 01Ba.15Tiz 0sNbo 15 Sitg 57050 50;

20 Nay36Ba; 77B4.12T14.16512024050.32;

Nay4Baj 35B4.19Tis.155119.08059 865

#) Natural sample (California): Fez+6Fe3+3O3[Si6017](OH)5 with 3.4 wt % MnO which substitutes Fe;

2 (MgO.O8Mn0486Fe2+I0490)(Fes+5.89A10.38)Sil1.86039.95(OH)10.05;

2 (Nal.03C30402)(Mg0445Mn2.98F62+6441)(Fes+l.59A10.62)(Sil1.96Tio.o4)031.3(OH)|2469;

% Srvsi,0r;

) (Bay 7S1022)(V* 202 Tio 02)Si3 970145

%) Composition [wt %]: SiO, — 34.79; TiO, — 10.27; Fe,05 — 0.20; SrO — 47.37; H,0" - 6.68;

) (K, Na)y(Fe**,Mn),(Sis010)>(OH,F) with K/Na = 1;

0 (Na3 7Cag3)(Ti; 7Zro ,)(Nb,Fe,Al)o 1(Siz 9Aly1)O2-SH,0.

22)

Table 4. Magnetic properties.

Silicate C 2] Tinax Refs.

[emu K/mol] K] [K]
Na,NiSi;0 1.01 19.0 35 97D1
Na,CoSi401 2.68 14.3 10 97D1
Deerite 36 66C1, 81P1
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Table 5. Data obtained by *’Fe NGR method [80A1].

Silicate T Site oY AQ DH A
(K] [mm/s] [mm/s] [mm/s] [%]
Deerite” 77 Fe** 1.34(1) 3.10(1) 0.30 19.4
Fe*' 1.34(1) 2.79(1) 0.30 25.4
Fe** 1.31(1) 2.53(1) 0.30 18.0
Fe** 0.63(1) 1.05(1) 0.29 7.9
Fe** 0.59(1) 0.80(1) 0.29 18.1
Fe** 0.60(1) 0.51(1) 0.29 11.2
259 Fe** 1.12(1) 2.89(1) 0.23 11.0
Fe** 1.13(1) 2.57(1) 0.27 29.7
Fe"' 0.92(1) 1.86(1) 0.34 52
Fe™' 0.97(1) 0.98(1) 0.66 18.2
Fe** 0.50(1) 0.56(1) 0.46 35.9
335 Fe** 1.09(1) 2.78(1) 0.25 10.2
Fe** 1.09(1) 2.47(1) 0.29 29.8
Fe™' 0.72(1) 1.13(1) 0.62 23.6
Fe** 0.56(1) 0.36(1) 0.48 36.5
375 Fe** 1.07(1) 2.68(1) 0.24 16.3
Fe®* 1.08(1) 2.35(1) 0.27 243
Fe™' 0.63(1) 1.03(1) 0.54 24.5
Fe** 0.56(1) 0.29(1) 0.38 34.9
Deerite” 77 Fe** 1.34(1) 3.08(1) 0.29 18.9
Fe** 1.34(1) 2.81(1) 0.29 27.3
Fe*' 1.33(1) 2.49(1) 0.29 15.3
Fe** 0.62(1) 1.09(1) 0.31 6.7
Fe** 0.62(1) 0.81(1) 0.31 20.3
Fe’* 0.61(1) 0.52(1) 0.31 11.5
295 Fe*' 1.13(1) 2.89(1) 0.22 7.7
Fe** 1.14(1) 2.58(1) 0.32 34.6
Fe"* 0.93(1) 1.84(1) 0.43 12.4
Fe"' 1.04(1) 0.89(1) 0.36 4.4
Fe’* 0.52(1) 0.53(1) 0.48 40.9
325 Fe*' 1.10(1) 2.76(1) 0.26 11.8
Fe** 1.11(1) 2.45(1) 0.30 31.0
Fe™ 0.77(1) 1.42(1) 0.56 16.4
Fe** 0.55(1) 0.43(1) 0.47 40.8
375 Fe*' 1.06(1) 2.64(1) 0.26 16.9
Fe** 1.07(1) 2.32(1) 0.30 243
Fe™ 0.65(1) 1.20(1) 0.50 15.9
Fe** 0.54(1) 0.37(1) 0.46 42.9

1

Relative to o-Fe;
2 Fe%l l.27Mn0.03Mg0.48Fe3+5.80A10.35Ti0.0l Silz.o7o4o(OH)8.68;

& Fe%l1.03Mn1.14MgO.O3Fe3+5.49A10.ZSSi12.06040(OH)10.O4.

Landolt-Bérnstein
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436 8.1.4.8 Fenaksite, deerite, haradaite and related silicates [Ref. p. 449
Table 6. Refractive indices
Silicate” Ny ng n, 20° Refs.
Fenaksite®” 1.541 1.560 1.567 80° biaxial, positive ~ 59D1
Litidionite® 1.548 1.574 56° biaxial, positive ~ 35Z1
Agrellite® 1.567 1.579 1.581 47° biaxial, negative  76G1
Canasite” 1.534 1.538 1.543 58° biaxial, negative ~ 59D2
Natrolemoynite' "™ 1.533(1)  1.559(1) 1.567(1)  63(1)°  biaxial, negative ~ 0IMI
Penkvilksite 20°” 1.637 1.640 1.662 42° biaxial, positive ~ 74B2
Penkvilksite 1M'*” 1.640(2)  1.646(2) 1.675(2)  50(1)° biaxial, positive ~ 94M1
Tumchaite'” 1.570(2)  1.588(2) 1.594(2)  60(5)° biaxial, negative  00S1
Charoite'? 1.550(2)  1.553(2) 1.559(2)  28°... biaxial, positive  78RI

30°
Caysichitels) 1.586(4) 1.614(1) 1.621(1) 53° biaxial, negative 74H1
Leucosphenite” 1.643 1.657 1.681 76° 72C1
Leucosphenite® 1.644 1.6595 1.687 75° 72P1
Howieite® 1.701 1.720 1.734 65° biaxial, negative ~ 74W1
Haradaite®® 1.7132)  1.721(2) 1.734(2) biaxial, negative ~ 74W1, 75F1
Suzukiite®” 1.730 1.739 1.748 =90° biaxial, negative 82M1

a)

For compositions see Table 3.

Landolt-Bornstein
New Series I11/27 1 4



	PREVIOUS DOCUMENT
	NEXT DOCUMENT
	 
	LB-Home
	Contents Vol. III/27I4
	Introductory material
	Title Page
	Contributors
	Preface
	Contents
	List of frequently used symbols and abbreviations
	Definitions, units and conversion factors

	8  Magnetic and related properties of silicates and phosphates
	8.1  Silicates
	8.1.4  Inosilicates
	8.1.4.1  Pyroxenes, pyroxenoids and silicates with related compositions (Text)
	8.1.4.1.1  Crystal structures. Lattice parameters
	8.1.4.1.2  Neutron diffraction data
	8.1.4.1.3  Magnetization. Magnetic susceptibility
	8.1.4.1.4  Nuclear gamma resonance (NGR) data
	8.1.4.1.5  Nuclear magnetic resonance (NMR) data
	8.1.4.1.6  Electron paramagnetic resonance (EPR) data
	8.1.4.1.7  Heat capacity
	8.1.4.1.8  Electrical conductivity
	8.1.4.1.9  Dielectric properties
	8.1.4.1.10  XANES and EXAFS data
	8.1.4.1.11  Raman and infrared spectroscopy data
	8.1.4.1.12  Other optical properties

	8.1.4.1  Pyroxenes, pyroxenoids and silicates with related compositions (Tables)
	8.1.4.1  Pyroxenes, pyroxenoids and silicates with related compositions (Figures)
	8.1.4.1  Pyroxenes, pyroxenoids and silicates with related compositions (References)
	8.1.4.2  Carpholite, shattuckite and related silicates (Text)
	8.1.4.2.1  Crystal structures. Lattice parameters
	8.1.4.2.2  Nuclear gamma resonance (NGR) data
	8.1.4.2.3  Optical properties

	8.1.4.2  Carpholite, shattuckite and related silicates (Tables)
	8.1.4.2  Carpholite, shattuckite and related silicates (Figures)
	8.1.4.2  Carpholite, shattuckite and related silicates (References)
	8.1.4.3  Amphibole group of silicates (Text)
	8.1.4.3.1  Crystal structures. Lattice parameters
	8.1.4.3.2  Magnetic properties
	8.1.4.3.3  Neutron diffraction data
	8.1.4.3.4  Nuclear gamma resonance (NGR) data
	8.1.4.3.5  Nuclear magnetic resonance (NMR) data
	8.1.4.3.6  Electron paramagnetic resonance (EPR) data
	8.1.4.3.7  Heat capacity
	8.1.4.3.8  Electrical resistivity
	8.1.4.3.9  Infrared and Raman spectroscopy
	8.1.4.3.10  Absorption spectra
	8.1.4.3.11  X-ray absorption spectra

	8.1.4.3  Amphibole group of silicates (Tables)
	8.1.4.3  Amphibole group of silicates (Figures)
	8.1.4.3  Amphibole group of silicates (References)
	8.1.4.4  Aenigmatite, pectolite and umbite groups of silicates (Text)
	8.1.4.4.1  Crystal structures. Lattice parameters
	8.1.4.4.2  Optical properties

	8.1.4.4  Aenigmatite, pectolite and umbite groups of silicates (Tables)
	8.1.4.4  Aenigmatite, pectolite and umbite groups of silicates (Figures)
	8.1.4.4  Aenigmatite, pectolite and umbite groups of silicates (References)
	8.1.4.5  Tobermorite group of silicates (Text)
	8.1.4.5.1  Crystal structures. Lattice parameters
	8.1.4.5.2  Magnetic properties
	8.1.4.5.3  Nuclear gamma resonance (NGR) data
	8.1.4.5.4  Nuclear magnetic resonance (NMR) data
	8.1.4.5.5  Optical properties

	8.1.4.5  Tobermorite group of silicates (Tables)
	8.1.4.5  Tobermorite group of silicates (Figures)
	8.1.4.5  Tobermorite group of silicates (References)
	8.1.4.6  Xonotlite group of silicates (Text)
	8.1.4.6.1  Crystal structures. Lattice parameters
	8.1.4.6.2  Nuclear magnetic resonance (NGR) data
	8.1.4.6.3  Electrical resistivity
	8.1.4.6.4  Optical properties

	8.1.4.6  Xonotlite group of silicates (Tables)
	8.1.4.6  Xonotlite group of silicates (Figures)
	8.1.4.6  Xonotlite group of silicates (References)
	8.1.4.7  Jimthompsonite, babingtonite, zektzerite, batisite and related silicates (Text)
	8.1.4.7.1  Crystal structures. Lattice parameters
	8.1.4.7.2  Magnetic properties
	8.1.4.7.3  Nuclear gamma resonance (NGR) data
	8.1.4.7.4  Nuclear magnetic resonance (NMR) data
	8.1.4.7.5  Optical properties

	8.1.4.7  Jimthompsonite, babingtonite, zektzerite, batisite and related silicates (Tables)
	8.1.4.7  Jimthompsonite, babingtonite, zektzerite, batisite and related silicates (Figures)
	8.1.4.7  Jimthompsonite, babingtonite, zektzerite, batisite and related silicates (References)
	8.1.4.8  Fenaksite, deerite, haradaite and related silicates (Text)
	8.1.4.8.1  Crystal structures. Lattice parameters
	8.1.4.8.2  Magnetic properties
	8.1.4.8.3  Neutron diffraction data
	8.1.4.8.4  Nuclear gamma resonance (NGR) data
	8.1.4.8.5  Magnetic resonance
	8.1.4.8.6  Heat capacity
	8.1.4.8.7  Optical properties

	8.1.4.8  Fenaksite, deerite, haradaite and related silicates (Tables)
	8.1.4.8  Fenaksite, deerite, haradaite and related silicates (Figures)
	8.1.4.8  Fenaksite, deerite, haradaite and related silicates (References)
	8.1.4.9  Neptunite, hellandite, sörensenite, astrophyllite, epididymite, bavenite, lorenzenite and related silicates (Text)
	8.1.4.9.1  Crystal structures. Lattice parameters
	8.1.4.9.2  Nuclear gamma resonance (NGR) data
	8.1.4.9.3  Nuclear magnetic resonance (NMR) data
	8.1.4.9.4  Optical properties

	8.1.4.9  Neptunite, hellandite, sörensenite, astrophyllite, epididymite, bavenite, lorenzenite and related silicates (Tables)
	8.1.4.9  Neptunite, hellandite, sörensenite, astrophyllite, epididymite, bavenite, lorenzenite and related silicates (Figures)
	8.1.4.9  Neptunite, hellandite, sörensenite, astrophyllite, epididymite, bavenite, lorenzenite and related silicates (References)



	Index of substances for Volume III/27I4
	(A) Alphabetical index of element systems
	(B) Alphabetical index of mineral names

	Contents, editor and authors of further subvolumes of III/27
	Contents
	Editor and authors of III/27



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


