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Crystal Structure and Some Chemical and Physical

Properties of Nonmetallic Inclusion in Steel.
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¢ oy 27 .
| a,=10" 08A ,z=3%%, _11-g545 36 (=) zes 10 s 7
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126 20 103 10
123 20 102 20
121 20 101 40
119 40 0934 20
115 40 07980 50
113 20 0967 70
11l 40

109 40

(TWR% SR K, PR, BBIR

& RiFER lee 1713, nwp
17722, ey 1°728 kg 2V

82°5° (—)* gEx : MH 6 ~ 72"

3A1,0,+ 2Si0, Aluminum
silicate, (Mullite)

(I wme, A€, R AR
Y a,=2 X7 44h b=
2 XT'59A , c,=5'7T5A%  a,=
7 49A | b,=7"63K , c,=2"87A ™

@ME, EE 316, 3715%%
(@WaEg (C) 518102 471830""

(B5)IE4FF 3 B fiE -

dA) 171, (hkl)  d(A) I/I, (hkl) 27)
536 40 o 1459 12
341 7 17440 30
3738 100 1422 6
288 25 17403 11
269 51 135 8
254 60 1334 16
242 17 1'326 10
2729 24 1324 10
220 75 1316 4
2712 29 1311 4
210 7 1276 23
1885 .9 1270 11
1837 12 1262 20
1710 7 1'257 12
1698 9 1240 4
1692 13 1238 9
1579 23 1233 5
1567 9 1219 5
1'526 3 1191 5
1522 59 1185 5
d(A) 1/1, (hkl)  d(A) 1/I, (hkl)2D)
1145 3 0970 3
1101 5 0957 ° 3
1097 7 09475 4
1016 5 09459 6
1012 5 0°9434 5
1006 12 09406 3
1001 4 0°9250 . 4
099 6 09223 5 -
0988 6 09184 4
0983 4 09111 3
d(A) I/I, (hkl)  d(A) 1I/I, (hkl)so)
344 100 145 70
2791 50 138 50
272 70 1'3¢ 70
255 100 127 70
228 50 124 50
222 100 1'19 50
210 70 1’14 50
172 70 1z 20

48.

49.

1113
d(A) 1/, (hk) d(A) I/1, (kD
1"61 100 1°10 70
1°52 100 1704 50
1'01 70

(6Yi% IR ea 17638, nwf
1642, ey 17653 ; ea 17642,

ey 1°654°” pdifs 1 2V 45°~
50° (+)*
Al1,S,; Aluminum sulphide

(e @ e (s aE 1 ~s"
B)E, w2702 13C)% . @)
B ((C) 1 1100%Y  (&R1550)%
Gyt feegmy 4 Ok, B, /-
QY AT, Ty s T

44
—n, sy 4 R (7
N 31 - Iy .
b ) (6)mT s
d(A) I/1, (hk) d(A) I/I, (hkD)2n
53 i3 2°13 7
470 23 2°07 33
347 13 1799 20
322 100 186 66
295 27 1°74 20
2°82 83 1769 33
2766 13 1760 33
2°54 20 1°56 33
2747 13 1°50 27
2°37 13 1'40 10
218 13 137 20
B,C Boron carbide

(s - B QHERMEE XK, &
Eifk 2 a, =5 614 ,c,=12"07A *¥
D34, R3m z =3 ; X%,
5 65A , co=12"16A % Dia,
R3m z =3 ; "%, aa:S'SOA,
c,=12'12A % (L&, W

a,=

2'51% 250 3°508~2 5225
2'519%  (4)fhs (C) : 24505
2350%) (5} i a L 1 R (K,
&) & @mrar ) (6) B

HrigfifE

d(A) I/I, (hkl) d(A) I/1; (hkl)s)
449 30 (101) 1'505 20  (303)
402 40  (003) 17463 30 - (125)
379 70 (012) 1°446 30  (018)
2’81, 30 (110) 17407 30 (027)
257 80  (104) 17403 30  (220)
2°38. 100 (021) 1°345 207 (009)
230 10 (113) 1342 20  (131)
202 10 (006) 17326, 20  (223)
182 10 (211) 1°286 10  {208)
1714 30 (205) 1261 20 (306)
1°637 10 . (116) 17191 10 (042)
17628 10 (107)

d(A) I/I, (hkD) d{A)y 1/1, (hkl)27)
4°53 8  (101) 1635 5  (107)
4706 15 (003) 1503 8 (303)
381 4 (012) 17473 17°  (125)
2°83 10 (110) 17445 10  (018)
258 63 (104) 17409 15 = (220)
2738 100  (021) 1351 5 (009)
1816 2 (211) 13260 8 (223,312)
17720 12 (205) 17267 8  (306,217)
d(A) I/1, (hkl) d(A) I/I, (hk})2D
4700 5 © 154 3

379 15 1'50 3

3°39 100 17450 5

257 23 1400 5

238 38 1320 5

2703 38 17260 3



1114

% &

50.-

51.

52.

53.

(Es (C) @ #2730

dR) /I, (hkl) dA) I/1, (hk)
181 3 1230 5
169 3 I'158 5

(7Y% #EX Knoop H K,0,2800%
MH 9 3%

BN,: Boron nitride

(D e, B, KE- 2)%*@%
& AEY 2,=2' 5140’ 024 |
Co=6"70 +o 044 ¥ — 25044
co=2"661A (3)&@, W
27203 2303" 234 2 29%
£2997%
~2730 (METF)™  G)Yaribray.
MR DR Ok, Halg, B, 7 o i) O

B (hasry L Z2FN; nasy

CTPAa—)® R (s y)®

5 (#ig) 0%

5 (&

a3, bk

C®, KRBT GWEE S EE

TR 2 B L 2T AR
JEHE nwf 174" S Knoop
H Kigo & 00> THRE ™

CaF, Calcium fluoride, (Fluo-

" rspar)

D e, a6, ®E, §6, &
B, $RE QSIS (e, =
5451kX " O, Fm3m, z =4

(3)HbEE, % © 37180 (20CC), 2797

~325" (4)Eha (C) :1360%"
Gyatribsagt® - A (4,0 0016g

(18°C)/ 100ml, 0°0017g (26°C)/
100m1)? B (P b ) gk
(#)7 % (NH3 ma-(?i)m (5)
# W (C) :2451%

CaO Calcium oxide, (Calcia) -
1)@ u\é, E@- . 2);‘3533%1_ BNYA

#, a,=4"8105A % Of, Fm3m,
z=4; a,=4"80A% (E, B
B 1373455 340% 37324

3737 (4)mg ('C) 25702
26003 25725 2580%"  (5)5#7

bEE 5 (K, 0'131g (10C)

/ 100ml, 0°07g (80°C)/ 100ml)%’

Sote 27 9

W ()T (6)EE LA
d(A) . I/1, (bkl) d{A) 1/I, (hkl) %)
2°778 34 (111) 170755 9 (420)
2405 100 (200) 0°9819 9 (422)
1701 45 (220) 0°9258 3 (511)
1'451 10 (311) 078504 4  (440)
1°3%0 5 (222) 0°8131 5 (531)
1°203 4 (400) 0°8018 6 (600)
1°1036 4 (331)

(TWEE  JEIFE nwp 1°837 i
(c) :2850"” s (MH4 5%

CaCrO Calcium chromate
(1)3*55%1_ IEH, a,=7 25A
co=6 344 Dj°, 14/amd, 2 =
4 (Z)kti, B :3-2235’“) 4° 84

54.

55.

56.

57.

3Ca0 ™+ Cr,0,

% 52 £ (1966) £ 7E

(3)FLE (T) 121701 21600 (4)
BB g

d(/i) I/1, (hkl) d'(g) I/1, (hkl) 27)
4" 80 6 1'50 23

3°63 100 145 18 -

2'90 15 . 1°35 13

2°70.° 75 . 1729 10

2°57.° 15 121 6

293 20 119 5

2'27 .8 1"15 8

186 ° .75 1°13 8

181 .20 1703 8

1°62 15 1°00 5
s 2 097 8

+ 3Si0, Calcium

chromium silicate, (Uvarovite,

Ouvarovite)

(1)

LI A TN R
DF, a,=11"874A %

(2% Rt
01°,

la3d,z =8 (LE, %BE 3418
. 30 b= sy L.

~3'81%  (4)EIHT st

dk) 11, (hkD)  d(A) /1, (hkl) 20

297 61 (400) © 1266 17 (664)

280 3 (a11) 1'208 2 (853 941)

2765 100 (420) 1197 6 (941, 853)

2752 15 (332) 1166 3 (10.20)

2742 33 (422) 1102 18 (10.40, 864)

233 20 (510,431) 1°085 16  (10.42)

216 15 (521) 1049 13 (880)

2704 2 (530,433) 0°989 6  (12.00,884)

197 2 (600,442) 0°976 7 (12.20)

1'93 38 (611,532) 07963 18 (10.64)

(12.22)

187 5 (620) 0895 6 (12.44)

183 2 (541) 0885 15 (12.60)

1713 18 (444} (10.84)

1645 . 56 (640) 0873 8 (13.40etc)
1588 66 (642) 0°857 7 (888) .
1503 2 (732,651) 0°823 6 (12.80)
148 13 (800) 0815 21 (14.40)

S 1415 4 (653) (12.82)
1327 20 (840) . 0°808 28 (14.42etc)
1296 37 - (842)

Ca0+10%FeO Calcium iron
oxide:

(1)#:551‘-%1!1 Yy aa—4 762A %)
O%, Fm3m (2 )@?ﬁﬁ?&f'ﬁ

d(/i) I/1, (hkl)

d@A) 1/1, (hkI) 93)
2' 75 40 (111) 17436 30 (311) .
27380 100 (200) 1'374 - 30 (222)
17683, 60 -~ (220)
(SN AT : ca 1°87%

Ca0 - 2Fe0 Calcium iron

oxide

(Ve cmgme

& (c):

d&) 1/1, (hk))
2°59 35 (111)
27243100 (200)
1589 80  (220)
1°354 50 (311)
17297 10 - (222)
CaO -

2)#‘557}%1_ _Lji
a,=4'4918 % 03,

Fm3m  (3)gk

£11337 (4 (4)EHT sl

d(A) I/I, (hki)es
11214 20 (400)
170302 25  (331)
170043 50, (420)

079166 50 - (422)

Fe,0, Calcium iron

oxide, (Calcium ferrite)

W - Friee (QE, wE

(@s (C) 112167

(4)EIH g f

— 78

570827

d@A) I/, (hkl)  d(A) I/I, (hkl)zp)
2799 25 1'53 « 25

265 100 51 75

252 75 st 15

223 10 107 s

209 10 09% - 5

182 75 0921 5

d(AY I/1y (hk)  d(A) 1/1, (hkl)2n)
79 100 193 4

392 - 37 188 4

349 5 183 4

331 5 178 5

305 15 74 5

2795 31 I 17

274 17 166 12

251 2 el 2

236 . 43 I's6 4 -
13 10 | TS5 4

204 5 148 4

roz. 2. 145 . 2
(afr# @?ﬁi ea 2743, nwf
258"

. CaO 3 (Mg, Fe) O - 4 Si0,
Calcium iron magnesium silicte,
(Actmollte) «

(M @ iRt MRa, 86,

B QMRS aa? zh,
C2/m,z =2 (3)E, BE 129
~372%" (4)EH sl

d(A) I/I; (hkl) d(A) I/I, (hkl)2n
4°89 10 . 1768 10
4750 14 1"64 6
4'18 2 1'61 4
3°86 8 1°58 18
338 16 1'51 16
325 6 144 2
311 16 136 6
294 6 1"33 8
2°70 100 1'31 4
2’58 40 1729 8
2'53 60 1°27 2
2°33 14 119 4
2'27 6 116 2
2'15. 14 1°05 4
2°03 4 1703 2
2°01 6 07979 4
1°86. 4

GWE% T © eq 1°6139, nw,e

1629, ey 176410 Sty .
76°49" (—)¥
3Ca0 - Fe,0, - 3Si0,

Calcium iron silicate, (Andrad-
ite, Topazolite)

(e e, B, K, 86
Q) BE T H, a,=12 OSA %)
01°, Ia3d,z =8; a,=12' 024 ¢ "5)
a,=12"0454 0 (3)E, Wi :

37-4"1 3°838% 3°64~3"9%
(4)REs (TC) :1100, 1170~1200
(57 i

d(A) I1/I, (hkl)  d(A) I/I, (hki)9®)
302 75 1°96 60

2'70 75 1"91 35

2°57 5 1'82 5

2°47 75. 1'74 5‘

237 50 167 60

220 35 161 100

213 5 1°51 35




M IEEE N E%@#HE%J&QQUL Y

3DMWH
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60.

61.

CeE R

d(A) I/I, (hkl)  d(A) I/I, (hkl)%) 62.
4726 15 1742 13
3702 59 1°35 45
2°70 75 1°32 45
2°57 13 129 45
246 50 1'24 7
2737 20" 1°22 17
2720 13 118 12
1796 28 1"15 5
1’9 17 112 53
1778 22, 1'10 53
1°74 13 1707 50
1767 50. 1701 25
1764 10° 17990 - 25
1761 100 0°978 67
1°51 22

d(A) I71, (hkl)  d(A) I/I; (hkD)20)
4724 40 1'74 20
301 80 1767 60
2769 100 161 100
2°56 20 151 40
245 80 135 60
2°35 40 131 60
2°20 40 1725 60
195 60 121 20
1789 40 1'11 60

i nwf 1°895%

(Fe, Ti),05-3 (Si,Ti)0,

3Cal -

Calcium iron titanium silicate,
(Schorlomite)

(s - BE (QRESHEE xH,”
a,=12"09A (3)LE, HEE:37783
~3°88%  ()EHFRIIE ©

d(d) 1/1, (hkl) d(A) I/I, (hk})2D 63
431 <10 (220) 1781 20 (631) .
3026 50 (400)  1'743 10 (444)

2702 © 80 (420) 17679 70 (640)

2584 <10 (332) 1614 >100 (642)

2'468 60 (422) 1512 30 (800)

27366 10 (431) 1424 < 10 (822,660)

2205 10 (521 1'351 50 (840)

1964 20 (611,532 1'319 = 50 (842)

1°909- <10 (620) 1290 40 (664)

1845 <10 (541)

Ca0 - MoO, Calcium molybdate,

(Powellite) 64.
(e e, 6, G6, Fo (2
fEEHEE CTEH,® a,=5 226A
co=11"43A | C8s, [4:/., z =4
(&, T 14 38~4 53" 4356
~47526% 4726 (X )% 4 35%
@yrtrfemE - (K, 72

—n, 2= m @) () 65

[ AR B fE

(A) 1/1, (hkl) d(A) I/I, (hkl)2n
4776 28 (101) 1°260 2 (411)
3'10 100 (112) 17254 7 (208)
2°86 13 (004) 17249 12 (316)
2°61 16 (200) 1204 5 (332)
2°38 3 (202) 1188 5 (404)
2290 10 (211) 17169 4 (420)
2262 6  (114) 17130 3 (228)
17993 5 (213) 17092 3 (1.1.10)
17929 30 (204) 17084 <1 (327)
1848 13 (220) 17082 4 (424,318)
1694 14 (116) 17041 2 (501)
1635 5  (215) 170344 3 (336) 66.
1588 22 (312) 1°0087 5 (512)
1552 9 (224) 09670 3  (521)
1438 3 (321) 0°9643 3 - (514,408)
17429 2 *(008) 079555 1 (329)
138 3 (305) 09527 2 (0.0.12)
1'355 4 (323) 09504 3 (505)
17339 3 (217) 09402 4 /523,
17307 4 (400) :

\3.1. 10

Ca0 - P,0s4 (a)
phosphate
() s, G QWSS T
7 OnwE, BE 282" (W
& (c) 1984 980% 1000% (5)
AR © A Ok, &)™
(B)EIHF 5 24 i -

Calcium meta

67.

0°, wak (+)7 &R 11140

3Ca0 - P,05(a)
ortho phosphate
(1) - e, At @)% Sk B
#}, a,,——lZ 86A b,=9" 11A

c,=15"23A ,f=125° 20’ 99)P21/a,

a-Calcium

AV HACEBOMER AR (k) 2 i () ™

GYEE &5 Hﬁa}#uﬁ” &
A ©ea 1°584, nwf 17599, ey
1°605%" j‘tiﬂqﬁa 2V 50° it
()™

2Ca0 ~P20s5(8) B-Calcium
phosphate

(s : 4w, Bfs (SRS @ IE
F QYR A (K),
w @) AWEE IR ea

17630, e71°639% @ 2V

2 =8(7°84) (NLE, BE:
d() /1, (bkl) ~ d(A) I/I, (hkl)zn 28143 3°14% (WEhs (C) :
61 5 1’8010 35)97) 98) 91)
6. s Tar 8 1720, 1700, 1730 (BYyartr
485 6 U3 4 feEageE A (k, 07002~3g/
eov. 8 e 100m1)® F (sk,0" 0025¢/100m1) >V
340 1°§ s R (Z)w:—»)?” 5 (#K)T %
320 121 6 T
s o s e (E) (6)EH # i
¥e 6 ris 6 dA) 1/1, (k) dA) I/I, (k)%
2:50 15 1:13 ’ 5 13 2834 18 (109‘) 27150 80 (32;,204)
gm0 e 8 718 8 (011) 27061 20 -
2702 20 1°05 3 614 20 (201,002) 27014 20 -
193 5 104 3 576 20 (112) 1926 80  (408)
: § 513 50 (211,200) 1°915 20 -
veom Lo, 3 T8 100 Goaoh L m =
" 1°69 4 0° 955 3 3‘25 g?) 022) 1°803 50 (208)
. - 331 21 20 -
}22 %Z) ‘83%3 2 317 20 - 1'691 20 =
2790 100 (014,031) 1°656 20 -
(TWE# B AR, BT B 259 80 5400,2303 1598 10 -
PFEE L ea 17587, nwf 1591, e zi R T iR ms
1°595 jt%ﬁ 2V 900’ —jﬁ]'lﬁ 2°22 20 - 17476 20 -
(+)™ d(A) I/I, (hkl)  d(A) I/I, (hkl)100)
, 392 60 216 19
Ca0 - P,0s(#) Calcium phos- g.gg 1(1)3 }gg ig
phate 261 67
M e us . 27) . .
(1)1’5&.1‘%1% FHRE RS »27)(2) d@A) 1/, (hk)  d(A) I/I, (hk)3)
SHACEMEE (T (K, B) e ¥ 1.
E) IS e S £1 1 res 8
1°573, nwB 1587, ey 1596 & 322 63 156 22
g2V 80°, ik (—7)27) 289 100 147 5
e oo 278 15 vae 7
B0 977°C 262 75 3 5
254 10 132 3
Ca0 - 2P,0; Calcium phosph- 242 15 126 10
ate . 2:27 20 1:23 5
s @ s, BE (A (C) 1 200 15 e s
8107 (3% e 1 ASHLK 2 ¥ Ko
JRITER [ ea 17470, nwf 17497, %0 25 o6 3
1°499% sy 2V 15°, "k v s ros 7
1°02 5
M (__)27) .
2Ca0 - P,0s(a) a-Calcium g?);ﬁ'f’:n @;é;fg f“ZIVSi%’\, A
-phosphate () . , EhME
(1), © e, B Q) B, W 37 09°7
Q)EE () :1230% 13537 1300%®  68. 3CaO - P,0,(8) pB-Calcium

ortho phosphate, (Whitlockite,
Martinite)

(e @ Ea, Eﬁ. (2)3"’55%1_:/\
H, %ﬁﬁ;m W=10"25A , co=
36" 9A 1V RBC(?), =% (S)H:E
R 3 1235) 3 1101) 4)mﬂﬁ(C)

35

1670 (5 EI 7 #5

d(A) I/1, (hkl)  d(A) I/I, (hkl)102)
634 30 1°88 30

565 - 20 1°86 30

512 50 1'80 20

400 30 176 30

353 20 171 50




W 552 F (196) 75

dA) I1/1, (hkl)  d(A) I/1, (hk)
341 30 "69 30
332 10 1'67 30
317 70 1'61 20
2°98 10 1'59 30
2°85 100 1'54 50
2°74 10 1745 30
2'58 70 1°43 30
2715 10 - 1°40 10
2°06 10 123 10
2'01 10 1"14 10
1798 10 111 20
1792 50 1705 20

69.

70.

d(A) I/I, (hkl) d(A) I/I, (hkl)s3s)
136 11 1706 11
132 11 103 . 14
129 - 11 101 11
125 18 099 7
22 1 09% 7
1'18 11 094 7
115 11 091 7.
112 9 084 7
110 1

d(A) 1/1, (hkl) d(A) I/I, (hkl) 100)
83 — 202 18
65 — 193 32
54 32 188 32
405 . 32 182 18
340 43 178 18
318 65 1’72 36
2°89 . 100 1'68 . 14
278 43 1'63 14
2°70 25 : 1'59 14
2°60 82 1556 25
2’52 29 1'51 - 11
2740 21 146 14
2°26 21 144 11
2°18 18 141 14
2°06 18 138, 14
d(A) I/I, (hkl) = d(A) I/I, (hkl)103)
803 20 193 60
655 50 188 50
524 80 8 10
407 40 177 30
345 70 1’72 70
335 10 170 10
321 %0 167 20
302 10 163 10
2°88 - 100 160 10
275 30 155 50
2°68 10 146 10
2'60 %0 143 10
2752 20 140 10
2741 20 138 10
225 20 125 20
2'19 20 124, 20
2'16 20 118 10
2707 10 115 10
2704 20 111 30
2700 10 109 10

(6% JEHTEE @ ca 176267 nwp
1629% eq 1762077 ey 171237
nwf 176233 s 0 2V 0°
wtE ()7 &8 113503 14007
B :MH 5%

2Ca0 + 3P,0, Calcium phos-
phate

(s mfe, afe (2FLE (C):4
7747 (3EE R ROk, B
M RATER ea 17477, nwf1 511,

ey 1'513% a1 2V 237

sig (+)7

4 CaO - P,O; Calcium phospha'tvé,

(Hilgenstockite) -
(e - e, gt QKSEMEE 8
7 Q)Ea (C) 117007% ()

71.

72.

73.

74,

CaF, -

Wz R RAERET Y
ea 17650, nwB 17651, ey 17 656"
FHfs 2V 307 Zahie (+)°

7Ca0 «- 5P,0; Calcium phosp-
hate, (Tromelite)

(1) times, e Qs (C)

985" (3% Ml AR
PE Lea 1'584, nwf 1°5%, ey
17605" syt 2V 907 T
% »

Ca0 - 3Ca, (PO,),
oxide calcium phosphate, (Oxy-

Calcium

apatite)

(%ﬁ%%i&:ﬁﬁ, a,=9"38A, ¢,
=6"93A ) C2, C63/m
3Ca; (PO, ),
fluoride calcium phosphate,

Calcium

(Apatite, Fluor-apatite, Asp-
aragus stone)

e wme, 56, B, 86, ,‘f;%
B K EHEE N, a,=9 37A~
Ca=6'88f§x }04) Cgh, PGs/m, z =
2 (WE, B 3 16~3 225

37151~3'270%  3°18%  (4)Ehx
o, . 35 - 3 .

(C) :1680%  (5)m4FsklE

d(A) 1I/1, (hkl) d(A) I/I, -(hkl)3s5).

3°80 25 1°59 25 -~ -

345 75 153 - 50

311 75 1°50 50

2°82 100 1747 60 -

2°73 50 1745 60

2'56 50 1743 50

2°54 25 1740 25

227 50 1°31 50

2'13 25 1°28 25

2704 25 1°26 25

1°94 75 124 75

1'89 50 1°22 75

1°83 75 1°19 25

181 50 1718 25

1777 50 1"16 50

1 75, 50 115 50

1"72 60 . 1712 60

1'65 25 1°10 60

162 25 :

d(A) I/I, (hkl) d(A) I/I, (hkl) 105)

344 20 (002) 1'84 60 (123)

307 30 (120) 1°80 30 (231)

2" 81 100 (121) 1777 30 (140)

278 40 (112) 1°75 30 (402)

271 60 (300) 1"72 30 (004 )

2'63 30 (202) 1"64 10 (232)

2°53 5 (301) 1'61 5 (133)

2°30 5 (122) 1'54 5 (240)

2'26 20 (130) 1°52 5 (331)

214 10 (131) 1°50 10 (124)

2°06 10 (113) 1747 20 (502)

200 5  (203) 146 - 10 (304)

1794 40 (222) 145 10 (233)

189 10 (132) 1743 10 (151)

(6)f# JE47E : ea 1630 ~1°643%
nwf 1°632~1"648% ea 1629~

17640% nwB 17633~1"644F ea

176291 nwpB 17633 e ¢
2V,(~-) ®=s :MH 57

CaMgPO,F Calcium magne sium

fluoride phosphate

75.

76.

(e - fmte, s (QRESMHE @ 8
%%, a,=6"52A, b, =8 75A, c,=
751A , f=121°28"" C%, C 2/
(3L, %E 3 15~3' 27" ()
S

d(A) 1/I, (hkl) d(A) I/I: (hkl)io7)
438 30 (020). 1807 50
362 20 {(021) 1740 10
345 20 (112) 1720 80
319 100 (111) 1705 50
3702 100  (202) 1684 10
89 10 o — 17671 10
2°78 50 (200) 1656 50
2'63 100  (131) 1602 10
2°59 50  (022) 1°557 50
2°49 20 (222) 1539 10
2730 80 (132 1°522 10
2722 50 (112,131) 1'510 10
211 50 (312) 1749 10
2707 50 (041) 17479 50
2704 50 (311) 1453 10
17962 30 17428 30
1°946 20 17392 30
1788 20 1388 30
1872 30
17837 10

(GME#E B | ea 17590, nwp

1594, ey 1°614Y7 ypdmm i 2V

51° (+)?  mEx :MH >42

CaS Calcium sulphide,

(Oldhamite)

(s i, A, T, B6E Q)
REKEE (32 (NaCl®y), a,=
5686A % Of, Fm3m, z=4
a,=5 684A ° (Q)E, W :
2'589(X %)% 2756 2°18(157C) %
2:80% 261 (X #)% @b
BME s (k, 07 0121g (15°C)
/ 100ml, 0" 4614g (100°C)/ 100ml,
S8) 7 s (8)Y G)EIT L

(hkl)

d(A) 1/1, d(A) I/I, (hkl) 35
2°85 100  (200) 0948 14  (600)
2°00 100 - (220) 089 8  (620)
1'63 50 (222) 088 6 (622)
1422 16 (400) 0790 . 5  (640)
1271 60 (420) 0761 8  (642)
17160 ‘32 (422) 0690 3 (820)
1006 6 (440) 0671 2 (822)

(6% BITE nwp 2 137(Na #) ™"
W 1 ~2000C % s

2Ca0 - Si0, (a)
ortho silicate
(s @ 4Efa, B
#7 (ma (C) @ 2130%
STAREE -

Calcium

M B
(4)ml

-d(A) 1/1; (hkl) d(A) I/I, (hkl)2D)
56 8 1°90 48
4'32 24 1’80 32
4'05 6 1'75 20
3'80 24 1768 20
3-38 9 163 28
301 48 1°53 8
2°89 9 1°50 6
2°74- 100 1°47 9
2°60 6 1°44 5
2'51. 9 141 5
244 6 130 3
2'32 6 127 3
2'24 5 1°25 9
218 6 1°23 5
2°02 6 118 2
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77.

78.

" 27904%

(5M# M ea 17715, nwpB
1720, ey 1'737  Sedihfy © 2V
Ko, (£)7

Ca0 - S8i0, (a)
silicate, (Pseudo-wollastonite)
(e s dEf, (ifs (QNERME (B
#F (B5H)T QE, BE
2°905% 2°80~2 92%
(s (1C) 11540°M% (5) 54
1L2Er LT s (Ok, 070095g(17
T)/ 100m1) ¥ ()™ (O)m
g diqils

d(A) 1/I, (hkl)  d(A) I/I, (hkl)108)
57 10 161 10 |
437 10 1'sa 10
o4 10 147 20
342 20 144 10
323 8 14 10
280 60 138 10
r44 20 129 10
199 20 125 20
197 100 122" 10
183 10 120 10
1'75 10 118 10
1°70 10 1"14 10
168 10 il 10

aR) 1/I, (k) . d(A) I/I, (hkl)2zn)
: 10 2 30

5766 00 3
501 3 197 80
436 10 189 3
4702 5 183 20
37 5 1'7%6 10
361 3 ' 10

T34 2 168 10
322 100 162 10
304 5 I'se 5
281 80 147 20
2°71 5 144 5
2°52 5 1°41 10
245 20 139 10
237 5 129 10
2°22 3 1'25 20
212 5 122 10
d(A) I/1, (hkl)  d(A) I/I, (hkl)2»
57 5 148 8
342 15 140 5
323 100 129 3
2780 75 125 8
245 10 118 3
198 63 ru 3
183 8 3
169 3 104
161 8
154 3 (a, /-, F5E)

(7TWEE  JRIFER {ea 17610, nowp
17611, ey 16547 eamsm 2 2V,
(H)7 = 11200C, —~>wollas-
tonitem

2Ca0 - Si0, (#) p-Calcium
ortho silicate '
(eE, BE 328" Qi
BOHEE TR Ok, )T G)EHEE
it

dA) I/I; (hkD)  d(A)
5 156

I1/1, (hkl)2n)
2°9% 40

282 5 153 40
2°69 100 151 . 20
2°56 40 1467 40
249 5 17430 5
2°36 40 17400 20
224 40° 1°357 20
2'14 80 1314 5

Calcium meta

79.

80.

d&)y 1/1, (hkl)  d(A) I/I, (hkl)
40 20

201 17286

195 50 17240 5
1°88 40 17209 5
177 40 17169 20
1768 40 17153 20
1'61 40

1°59 40

(a)igx  #&f% 1650°C, >y

Ca0 -Si0, (8) p-Calcium
meta silicate, (Wollastonite)
(e e, af, JKAd, HE,
W Qs =8 a,=
7'88A, b,=7"27K | ¢c,=7"034 |
a=90° B =95°16, y=103°25,%
ci, P, z =6, ma*B)E, %
g :2°906(21°C) % 2780~2 923
2793 2°915% WL e
A Ok, ) G)ETRREE

d(A) I/I, (hkl) d(A) I/I, (hkl)2n)
3'80 40 198 60

337 40 1°89 60 ‘
303 40 1°80 50

2'88 40 1°76 40

2'78 100 1°70 40

2'74 0 1'63 50

2'61 70 1°61 40

254 40 157 30

2'44 40 1755 40

2°40 60 1753 40

2°28 50 1748 40

218 80 1745 20

2'11 20, 1741 30

208 40 1°39 30

2'04 40 137 40

2'02 40 1730 20

dR) /I, (hkl)  d(A) 1/1, (hklyzn
20

383 183 60
3’51 40 1°79 10
330 60 175 20
320 10 71 20
310 40 1760 20
298 100 183 10
246 20 1747 10
2°34 10 1745 10
230 10 136 10
218 20 '8¢ 10
201 10 1726 10
198 10

d(A) 1/1, (hkl) d(A) 1/I, (hk)20
38 40 179 20
351 40 175 40
3°30 80 171 80
308 40 160 70
2797 100 . 155 30
276 20 151 20
270 30 147 70
254 40 145 60
246 40 142 20
33 60 139 20
227 50 13 70
217 70 133 30
207 20 126 50
201 40 123 20
o8 30 121 50
190 20 117 60
182 70 114 40

(6% JEITE ea 1°619, nwf
17632, ey 17634¥ ea 17620, nwf
17632, ey 1'634® Jradm 1 2V
>40° (=) 2V 39°% g
1 1200°C »>pseudo ‘wollastonite, %)
1190C*® sz :MH 5%

2Ca0 + Si0, (@)

a-Calcium

— 8 —

81.

- 82.

ortho silicate

(e e, G @FRSERE N
7, (Glaserite /1), a,=5"47kX,
c,=T19kX , z =2 )&, %
g 13707 (1500C)% @as (C) -
2130%) 21209 (5)E BTG EE

d.(‘&) 1/1,  (hkl) d(A) I/I, (hkl)2n)

116 9 108 2 :
113 9 101 3
109 6 0" 96 3

GYh# W ea 17724, nwp
1724, ey 17387 diify 1 2V,
(+)7 8 11420C, « 28 51456
° aﬁ,@go)

2Ca0 - Si0, (a’') a-Calcium
ortho silicate, (Bredigite)

e Emee, v QKEEE
¥, (B-K,SO,H), a,=11"08kX,
b,=18"55kX , ¢,=6"76kX , z =
16 (3)E, 331 (700°C )%
(4w A - '

d(A) I1/1, (hk}) d(A) 1I/1, (hkl)109)
2°76 100 1°98 5
2" 69 80 1°95 5
2737 20 177 20
2°20 20 1760 20
2°05 5 17387 5
(BYiE MR fea 1713, nwfB .

V717, ey 17732%7 S 1 2V 30°,
(+)7 &5 1 850~1000C, ¥ >a’;
~1400C, g =g' 2

2Ca0 - Si0, () B-Calcium
ortho silicate, (Shannonite, Be-
1lite, Larnite)

(e - Eme, ae CREEEE &
FO 89, =5 4gkX | b,
=6"76kX , ¢c,=928kX , f=94"5°
z=4 (3, BE 3287 ()
B3 R B

d(R) I/1, (hk})  d(A) I/I, (hkl)108)
10 1 10 ]

338 ‘9

322 10 189 - 10
306 10 1'79 10
2°88 10 178 10
2'78 100 170 10
2°74 60 1762 20
2'62 60 1°61 10
254 10 160 10
2743 10 1°59 10
2740 10 1°56 10
227 40 1°54 10
2722 - 10 1753 20
2718 80 148 20
216 10 1°45 10
2°13 10 1741 10
2°08 10 1°38 10
2704 10 137 20
2°02 20 1°34 10
1°99 10 1704 10
197 20

d(a) I/1. (hkD) d(A) I/I, (hk])27)
3704 50 1°89 50 :
2°76 100 1°80 50
2'71 100 170 25
2767 50 163 60
2'59 25 1761 60
246 50 1°57 25
2°26 50 1'55 25
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$% & @ %524 (1966) HT7F
d@R) I/1, (hkD) dA&) 1/1, (hkD) d.(zgs) I/I, (hkl) d'(ﬂ) I/I, (hkl). d(A) I/1, :(hkl) d(A) I/, (hkD20)
218 15 - 152 25 143 10 113 10 - 439 % 2703 20
203 50 148 .25 4 10 110 10 404 & 198 20%x
1798 75 189 25 . 376 100 1'9%4 20
137 25 140 10 109 10 351 50 190 70
. 333 50 8 70
d(A) I/I, (bk)  d(A) I/I, (hkl)1uo0) d(A) I/1, (hk) - d(A) I/I, (hkl)ioe) ' 15 100 180 80
295 5 159 40 56 10 2727 10 ¢ yer o o o
282 5 ©orUse 40 32 20 2723 10 v A
269 100 153 40 408 10 218 20 T o re o 2
256 40 1'51 20 382 20 205 10 A La X
249 5 1467 40 338 10 201 20
236 40 1430 5 301 & 198 10 g i% 5738 }gz . gg
224 40 1740020 289 - 10 196 10 S To o
214 80 1357 20 2779 10 193 10 536 50 Ty o
201 40 1314 5 27 20 191 100 % 5 T4
195 50 128 20 278 90 188 40
. . 210 20 S142 2
188" 40 1240 5 260 10 st 10 ) : .
177 0 1209 - 5 254 10 1°80 60 *Ca2Si0,, *3% CaSiO,
168 40 1'169 20 251 “10 75 40, - "
161 40 1153 20 2745 10 169 40 d(A) I/, (hkl) d(A) I/I, (hkl)zn)
: 232 10 167 10 173 10 147 20
o o - 1-71 . 10
d@) 11, (mk)  d@&) I/1, (hkD2) : : e e 2
277 100 1°70 8 d(A) 1/1, (hkl) d(A) I/I, (hkl)u2) 167 10 ' 10
262 40 162 16 431 40 169 . e 1o % 20
243 16 sz 12 380 40 %gg 58 (
C2e8 12 149 12 335 40 : 4 . .
219 50 137 8 300 80 149 40 %.gg = igi’ }8
288 40 147 40 a1 5 1o
2703 16 129 4 ‘le 1o a1
198 32 25 4 274 100 44 40 T2 40
19 16 '8 4 261 40 141 40
180 12 13 4 252 40 136 40
245 40 126 40
.. . ‘ 233 40 124 40 5 tea 17641, now
(5)17%:5%' E?}f‘$ tea l 717, ey (Xﬁ% Fd?ﬁzg 7y ,' 18
. 35) 7 1°736% 219 40 116 40 17645, ey 165077 Jeihf @ 2V
173557 nwp 17722, ey 204 40 1'l4 60 27)
a2V okEw, (1) 2V e a0 110 4o KEW ()
39) g . 35) . . . .
64~69°(+)> ##5 ¢ 650°C,> 7" 18 60 0°960 40 86. 2Ca0 - 2Si0, - CaF, Calcium
30) . . 1.
675 °Cy>y 1'75 - 60 0895 40 fluoride calcium silicate,
10 : : . . . Cuspidine
83. 2Ca0 - Si0,(y)  y-Calcium (5MEE JETEE © cal 642, nwB1°645, ((1)@ l?m ) o -
ortho silicate, (Shannonite) ey 176547 eamsy 2V 60°(+)% &@" ?7)@" N e
(M @ mte, Gt (2SS 14 sRiEE | BEA QHE, wE
o AR ) o BB TRIE - F . . . R . 27) "
- ! . 84, 3Ca0 - Si0; Calcium silicate 2°95~2" 975" (4)E¥ i ¢
7%, (Olivine %), a,=5 06kX , b, L vk -
P e 111) — (1)'% . 43@@, El‘@u (2}%55*%13 . 5 2 ’ 2
=11"28kX , ¢, =6"78kX ;" z =4 ) ToNiL e st s e 30) i d(A) I/I, (bkl) ~ d(A)  I/I, (hkl)2n)
rmr - o0 72D #5 Q)bE, WE 1291 (4)Rn a5 20 186 60
(BrE, ®E 12797 (WEET & & o e 40) ; . 4739 20 180" 80
. B (°C) 11900 (5)EHFMHEE - 357 20 7L 60
fig . . 317V 70 1°56 60
R o d(A) " I/F, (hkl)  d(A)  I/I; (hkl)uz)) 301 100 148" 20
d(A) 1/1, (hkl)  d(A) I/I, (hkl)an) 302 80 1's54 70 ‘
566 40 205 20 204 40 1'49 80 28 .80 143 20
4737 70 2. 02 50 277 100 1746 40 253 70 136 40
£06 60 197 40 273 90 139 40 2741 20 122~ 40
384 70 1791 80 260 90 1°30. 40 227 60 1715 © 50
341 40 188 . 50 205  50- 110 40
: 244 30 127 40 :
303 &0 s .70 2'32 60 123 40 1'% 60 1707 40
g' 57>o 1(518 }: ng (758 218 90 1'20 50 :
‘74 2°07 40 116 50 e . . ,
o %, rer 40 A 11 =0 (6 E .275)01 1'59, nwp
2'54 ' : « 1595, ey 1°602% 3% A
. 1793 60 109 50 5, . 4 o) e
246 60 I's6 20 183 60 iy 107 40 KEW (+)
233 50 1'53 60 1°76 100 1'04 40
225 40 1'50 60 . . ] '
218 40 148 60 res # 1oz %0 87. CaMg, (Si0,), Calcium magne-
rn T4 20 ak) /1, (hkl)  d@A) 1/1, (hkl)zn sium silicate, (Tremolite, Gram-
. ' . 302 4 163 31 .
d(a) I/é + (hkl) c} ({;) 14/01, (hkl) 27) 2°75 100 154 10 matite) :
144 4 | 261 75 1'48 31 .
140 50 116 50 730 8 T4t 20 (s s, e, %6, Ak
3w 10 10 zis %0 v 18 () Bt © B o, =9 78A
1 ° = * Ay o ’
130 20 109 50 198 5 120 8 b, =17"8A , ¢, =5"264 , p=73 58,
' 192 10 116 3 , , ‘
rer: % I & 8t 3 113 3 %8s, C2/m, z =2 IHE, BE
1'25 : 176 38 109 5 ‘o . . .
s 5 1o 50 130~33% 2°9~32% (4)mEHr
e T (6Yfi% J4id iea1'718, ey W
. - . \27 o o
dA) 1/1, (hk) d(A) 11/01 (bkl) 27) 1724 Seass 2 2V S, () g.(;\) I/, (k1)  d(A) I/I, (hkl)zn
163 60 139 - . . - 70 312" 80
1°62 10¢ 1°37 10 85. 3 CaO -2 Sloz Calcium silic- 85 10 . 2'81 10,
154 - 10 127 10 i 51 5 254 10
Tos . 10 Yo 20 ate, (Rankinite) £61 8 Tes
1'50 40 123 10 () \me, At QFELEE & 370 ¢ 3. 152 100
T B % H (3 (C) @ 4r1464195) $36 10 re s
146 10 116 : o 27
145 10 T 20 #1475:>Ca, S0, 7 (4)EH7 455l

— 82 —

GYEE  JRITE e 17599,  nwp
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. cpoe?) . ; .
21;8(?)1(3,)_57? 162577 s - 2V (4)Blfr s (e e, af, Ké, &6, &
’ . _ 3-({;“1) L (i d@) /1, (nki)ue) @;Oﬁ@, =2 SCe) ) S
2Ca0 - 5MgO - 88i0, - H,0 o w () o #1572, =9"71A, b,=8'89A,
Calcium magnesium silicate, 266 100 (‘{%) res 30 (fﬁ) c,=5"24A, B=T74°10;  Cts,
Tremolite) - 241 30 (12) 16l 50 C2/c, z=4 (Q)LLE, ¥ 1320
2'30 50  (040) 1'57 50 ©0030) o 27) = o .
(s @ fs, B, KE, &6 (@) oo % o s 10 ~3738," 3275 (4)Rxt (C)
FRREE D HSY, 2,=9"T8A, b, = 216 50 (221) 143 30 1391 (5)Hifbagag e’ 7 (k)
: 5 o ) 3 : YT
17'8A., ¢, =526A, 8=73°58" ¥ 28 50 (o) 13 30 (6)E 4 AR BfiE - |
_ i o 231 132 50 o . |
%, CZ/“;;)Z =2 (A&, BE e [042) dA) /1, (k) dA) I/1, (hk)2o |
o Q._2° 5 . 123 1°23. 30 4'50 10 1°66 20
$2°9~3"2 (‘Q@?ﬁﬁﬁﬁg . 187 60  (222) 1'19 30 g }16 10 162 100
. . 41 20 sz 30
dA) I/I, (hk)  d@A) I/1,  (hkD2n » . . : :
3'(46) 40 (RD) 1'(82) io‘ - {bkD2 (5% JEIFE 1ea 17706, nwp Yo 190 i'i(z) %
338 40 171 v . . o 2T sy
328 60 169 60 ) r7i, 17z, 6277')1 72477 o A5 291 30 1'% 80
318 40 165 100 : ° 757 20 28 0
314 100 164 20 2V 71°,(+) 252 100 % 0
244 10 .
296 60 162 40 91. 3Ca0-MgO . 2S5i0, Caleium 230 20 }% gg
2°83 20 159 60 . s .
-y r53 60 magnesium silicate, (Merwinite) 91 20 15 3
272 100 152 60 . o Ne : :
2w 8 e we, ae, wee OmA k8 1E B
- - . e e -0 .
254 40 47 2 (4%51‘3?. ﬁi’; (3L, . 315 % o 17 100
2°35 60 1744 100 HRE :
2730 60 137 60 (a7 AR 74 70 106 30
217 60 1'3¢ 40 : ¢
: : d@A) I/I, (nk)  d(&) I1/I, (hki)ua) . 3
205 20 rss 4 gig 10 %g;) 20 (Rkly e ad) I/, (nkd)  d(A) I/1, (hkl)2n
) ) : 20 c4 25 166 50
% % gg L3 ig 2795 10 156 20 358 25 162 85
Lo - O 287 10 1's5 10 321 75 156 25
%05 27 10 1's¢ 10 2797 100 149 50
19 . _ . 276 25 141 8
v 268 60 153 - 60
. .26 2 143 10 249 8 138 25
(GYiE® JHITE ©ea 1°59%, n 0B 229 10 140 10 2 ® L »
1613, ey 1762447 ity - 2V S % 10 % 1% %
815( _’_) o) ' ol 75 124 25
N 216 40 1'3s 10
205 20 133 10 e 50 121 25
2Ca0 - MgO - 28i0, Calcium 202 2 '3z 10 1'83 50 1155 50
) vt ) 190 100 127 10 174 50 107 75
magnesium silicate, (Akermanite) 87 40 123 10
e &e, 6 (2)%%1‘%&)1115 17310 ' 10 g.(g’:,,) L (hk1) ‘11.%’*7) UL (hk1) 108)
%, a, =7 8435A , ¢, =5 010A ;" e 3m o 166 10
. o . Q ) ’ ) 2
a, =7' 8464 , ¢, =5 0204 ()t o . 9% 10 e 10
B 2 944, 2 922(X )% i)ffﬁi%o ﬁﬁ}t .}11500C % C4hr T 290 40 156 10
(474 Bl B, 1500CTShe - BIE5R e
. ) ea 1708, nwB 1°711, ey 1'718 230 10 50 10
cda@) /1, (hk)  d(A) I/, (hkhun e . o 27) - .
e % ((101)) 1‘(7_6) 80 §312} S 2V 677 (+) 2% 1 1 4
372 50 (111) 1’73 50 (331)
351 30 (210) . 167 20  (003) 92. 3MgO -CaO - 48Si0 Mg,Ca 215 10 141 20
309 70 (201) 166 20 (421) . o 3 213 20 133 10
287 100 (211) l'64 50 (322), (8i0,), Magnesium calum meta 210 10 129 10
ZsL 2 Eooz; 160 50 (113; silicate (Grammatite) e ls 1%
- 7 (310 1'54 30 (208 . e .
£ w §m§ . <(412§ (1)1@250). s, Elﬁ;- (2}%%5%1‘%1‘5.0. #t o7 10 o7 10
‘39 .60 (102) - 151 60 (213 , -9 —18° : :
2'32 60 (301) 149 30 5332) 7, _Za" _29 834, bo —‘"1‘8 054, i?g ;8 }'gg %g
2728 50 (112) 147 50  (511) ¢, =5"264A , (3)EHTHEAE * . .
S m ) i % L) . . dA) /1, (k) ad) /1, (hkDz)
o % ru e d@i) 1/1, (k)  d(A) 1/1, (hkl)10) 360 20 180 20
204 70 (a2) 1 43} 60 (55 bao X zou % 334 20 176 80
. . 52, . . *69
200 30 (321) 141 50  (303) , i R A 1 =
. ) 338 50 165 - 50 2799 10 163 100
e @ teon 6 o8 HE B S
i.gg (358 %3”03 3 20 (313) g:;ﬁ 1(5)8 %gzls gg T8z 20 1'58 10
. . 260 20 I's6 10
7 60 (411) reo o 1% 50 r w R
. 232 40 I'st 10
3Ca0 - MgO - 2 Si0,, Ca,Mg 2% % % 50 '
X . . 222 10 :
(8i0,), Calcium magnesium 253 & '3 20 216 10 Te 10
s s 233 50 120 50 215 4 ‘45 10
silicate, (Merwinite) 227 20 127 20 212 20 1'43 1(1)0
(I : fmfe, B, KEE QES 216 50 126 20 205 40 1’42 80
g RS, gol‘l—;)5' 21A, b,=9"22 93, CaO - MgO - 2Si0,, CaMg(Si zoz 1o e 10
A, ¢, =6TOA" &, :9)5 204, b, 0,), Calcium magnesium meta 1% 10 133 80
=9"20A, c,=6"T8A Dza, - silicate, (Diopside, Malacolite, fgg ig 1ss 40
B-K,S0, 7 (3)bE, B 137150 Alalite, Pyroxene)

— 8 —




- 95.

1120 B & % 52 &£ (1966) & 78
(TWii% hidise @ e 17664, nwf adby UL (hi cady UL (i) ) VoG 1% G
16715, 17672, ey 1'694% i 2°2% 50 127 50 310 100 (112) i:gil’»gg g 8(1)33
£ 12V 59°03. (+) ALV I -2 Z-gﬁ ﬁ §é82§ 12638 2 (411)
’ Zu %0 b %0 2622 23 (200) 1'2488 13 (316)
94. Cao . MgO . SlOz N CaMgSiO4 2702 50 116 20 2°29 19 (211) 1°2284 2 %109%

. : . - 207475 (332
Calcium magnesium ortho silc - (A% AT ea 17606, nwp 5:3224 : 8(1)23 %?ggi s ()
aie (Monticellite) . 162, ey 1°6327 el : 2 R B ¢

: ‘3 s - A 27)

(1‘)% . :,H.ﬂ:i@, H@ 2k Entﬁle.o #t (=) ress 12 (220) 11728 1 (420)
77 N a, =4"815A s ba =11"08A , $i.0 2 (Me. Fe) Si0 1° 7278 5 (3(1)(15) %%ggg g Eﬁgg
co=6'37& , Vi°, Pbam, 7 =4 | 96. Ca (Mg,' Fe)Siz06 - 2 (Mg, Fe) Si0s ez 16 815; Lo (1.1.10>
7—Ca28104 #1 Olivine %1% (3)p (Amphibole) 7 . I's921 30 (312) 424
&= 13 03 ~3'25%)  379% (4) (s : ki, ﬁ i, Bk, R 1'55°22 14 (224) 10838 8 (327)
WX 5 ’ (M ke T Y Cha 14427 6 (321) 501
B ('C) 1149877 (5)EMF & ke oA e R R 14219 2 (008) 10439 3 (431
. C2/m,z=2 QBME, HE @29 13859 3 (305) 2.0.10
d@A) /1, (k) a@d) /1, (kK)o . o27) . .
4(15) éo (hk1) 1_(71) 4 (hkly2n) —39% (4)@?)11,@&1? : igi;i(l) (25 8.38.)11)
ggg 5 168 10 o K 10116 4 = (512)
10 159 90 d(A) I/I, (hkl) d(A) /1. (hk)2n) ot 1 e
315 20 154 20 g4 100 7% % (2 5 10)
308 30 1'50 30 501 50 169 50 -
445 50 164 75 .
2786 70 143 20 389 25 }gg 2 (6)E%E JRIFER 1ea 17918, nwp
27 5 139 60 370 % . ’ .
2765 100 136 20 1°935%" Sedmsg : (+)7
257 50 133 10 343 100 155 25 »
#3950, e s g %i i% f}‘ﬂ' ‘138 100.CeO Cerium oxide 122)
r21 10 127 10 297 7 136 75 ()5 5B 2 7 F, a0 =5 114
210 10 122 3 272 100 T 7
203 10 20 40 o . Ok, Fm3m,z =4 (2L, .&,fé{ :
19 10 116 30 2757 3 . son
sl 90 e s 238 50 11729 60 777 (X 48)%
231 60 128 %
v %0 r's 10 g(l)g ;g }%2 Zg 101. Ce20; -Cerium oride _ »
dA UL (kD) d@R) /1. (hk)oe) e s 13 %5 (Dt 2 IRkREs, A ) —7Hk6E (20
oW % a nes 0 rn s B T (AR, LasOum),
e 0 I % a,=3 8884 ¢, =6 0624 1"
318 10 '3 10 d((f\) /Iy (hi) d((.;xz) L, (b)) Dis, P3ml, z =1 ;37 (CH,
1708 5 o
3'92 20 138 20 105 85 101 - 25 Mn.Os%4), a,=11"126A 325) Ti,
87 : . P
276 10 igg 10 v ‘ Ia3, z =16, (3)LHE, %f.‘)ﬁ*c);ﬂ? 9~
55 . T 1 (6% JEHTE e 176139, nw/S’ 703 A M6 867 (X i) W C .
255 10 10 1'630, ey 1"6410%" stififg - 67331 (X #)'™ (4gea (C): 1602
CE Iis 10 76°49" (=) CIFFHLFIIE - (K, sa)
Tso 10 o 10 97. 5Ca0 - Si0, - P05 Caloium i ()" ,‘
'8l 100 109 20 silicon phosphorus oxide, Calci - 102.CeOz Cerium oxide, (Ceria)
%:ZZ %8 }333 ig um silicon phosphate, (Silicoca- ) e, 36, KRG ~(2())%§§§%
I i b5 10 rnotite) & 3 (L) ,a0=5 41108 1%
: 10 : : . i
- (s : dmfs, Bt (QUE, BE - Of, Fm3m,z =4 Q)LE, HiE
3&,83 I.{é* (hkl) 3‘9;2 11/01, (hk1)2n) 3° 014 (3)EtE (C) 2176030) 7216 (X &) 326) 7-330) 7' 1349 (4)
0°95% 10 0920 10 1850%) Ais ('C) 1 2600% 1950 (10~30
: ‘9 .
o v v | 00 P0n Calos mmHg )™ >26007  (S)iibs
(6% - 47 : ea 176505 (Na), 98- 7Ca0-2Si . 20s .d“;‘“‘ EIE R Ok, ﬁm)”’ (o
nwf 1°6616 (Na), ey 1°6679 (Na)* silicon phosphorus oxide, (Nage- REe) Y KL 2Ce0.™ T (K,
sy 0 2V 7502 (Na), (—)? g;)‘;"?‘sgge)gﬁ R, THER), e (T ), ik
- AR ) fv:. %@ e
Ca (Mg, Fe)s - (Si0;s), Calcium . ‘ (mmﬁ(lJV))T;TT%;CS tdoT
magnesium iron silicate 99. CaO - WOs, CaWO, Calcium 3.2), (6)nldrHEE
(s migis - 5™ QvE, =E tungstate, (Scheelite) g_({i?; L1, ((Tlﬁ)) g.(é)‘)m‘ll/zlx (b))
12°9~3"17 (3)EHT A el ¢ (1) mf, A6, %6, B, )ﬁ 27706 29 goo) 10412 9 Esl(l)g
. . 31 1913 51 (220)  0'9565 5 (44
dA) /L (k) d(A) 1/, (hki)e) &, KEE (CHERMEE - iE7§‘ e W () 09146 13 (531)
P a . 80, =5242A , ¢, =11"372A ) Cis, Usez 5 (222) o018 7 (600)
41 50 rss 70 - SRR . 6 : 5 (400 0°8556 620
¥% a0 6 70 [4:/2, 2 2;)1 _(3)H5§’ &5'6 06, By 23313 0omy & &332
335 50 sz 5°88~6"147" 6'12 (X )% (4 1200 6 (420) 08158 5 (622)
308 rs2 7 PEFEE s (k, 0'2g (15 ( .
: : X R 7ME%E FES IMH 6
27 5 i % C)/ 100m1) ¥ % (NH.CI i) T |
zes 1w L T (8, 7ra—n)" GEHTHE 103, (Ce, Th)Os Cerium thorium
2°49 90 1°30 20 {E . oxide, (Ceoéi 75%,Th02 25%)

— 84 —



e YU E%@#aa%*ﬁ‘BU‘i{ , SomE 1121

(IS S, ao=5 4604 2 (@Ea (°C) 1890 £50% s (5) i-(éi) Vs (s d_(é) I/, (hk)2n)
(2)EIHT 4R 2 - SHEEOME R (KT & 2o w roe 3
. Y 2743 100 1°06
d(A) /1. (Wk)  d@) I/1, (hkl)1en (BA)T m @) Omirg 3 6 ro i
316 70 1°37 40 &{E . 2702 13 0°93 2
O A e 4 om
1" . °
165 100 111 100 . d_(A) /L0 HY  d(A) I/1. (h*+k7+1?) 128) 1'56 25 083 2
1'58 50 105 100 : g,gg 83 g i:ig 3§ gg 143 30
104. (Ce, Th)O; ~ Cerium thorium 529 &6 14 1% 1 4 114.CoS Cobalt sulphide
_oxide, (CeO2z 1509, ThO, :50%) rez 4 2 vH 3 46 (I 88 (QhE, %E 15 45%
(g ML © 32, a0 =5505A peo®momoormos e A (C) 110030 >1100%
(2)E#T 4 fE - A @y bt 3)W<(7k,0' 00038g
. . . B 31) L .31)
dA) /L (k) dA) LI (Wi , _ (18C)/ 100ml1) " # (8%, Ek)
318 70 138 40 109. CesS, Cerium sulphide .
275 40 127 & 115. Co4S3 Cobalt sulphide-
1'95 100 123 8 (1) : B (2hE &M 1 3H, ao (L)R5 S MRS < w5, 2o =0 914 1@
re % Le 1o =8 6258 ) T§, 143d,z =4 (3) RARTIS - LT B0 ’

Oz, Fm3m, z =4 5, N, a4, =

5 32)86) 129)
S, 158 5675 (X )] 3'385A , co=5'213A ¥ (2)E#F

105. (Ce, Th) O, Cerium thorium 5 51129> (4 )l (C) 2080 +30129)

oxide, (CeO, :25%, ThO, : 75/) 2050 j:7532)36) #sE
(1 S g _Ui a0 =5 545A L ,
(2)EHT 2 fE 110. CeN  Cerium nitride o x F AT .
) b e+ , =5 024 12 d(A) I/I,; (hkl) d(A) I/I, (hkl)ise)
dA) /I, (k) d&) I/, (hkl)1m (lzﬁ‘:““%’“ LT, a0 =5"02A, 299 70 144 50
320 70 139 40 Ok, Fm3m,z =4 QQ)LLE, BE : Zér 6o 139 60
277 40 127 8 - 1 86) 248 50 1°37 60
1'% 100 124 80 809 2 gzls 78 130 70
1'67 100 1"13 100 r ( rze 70
160 50 107 100 111.CoO- Cobalt oxide (Cobaltous 1'76 100 21 40
106.Ce20.S  Cerium oxysulphide oxide) %‘gg 2 i(l)? 1%
RREE A%, ot 0k, o, (VBIREE, EE, B6 OF  —
=6'834 1 Dis, C3m,z=1 (2) S D7, a0 =4"24A 7 OF, ;\(fx)ﬁ Iﬁ %(hkl) dA) I/1, (hk)w2)
e, W 599 (X ) @)mi Fmdm 2 =4 (ILE, HX 9 % I e
TR 6 451;?5.) 5 74’3‘)'6 7 (‘i{?ﬂ,ﬁ (C): 1% 8 127 70
L) L (bR 2y 1/h (he 2 1800;>" 1805, 431800 (5)4#HL %.gg ;8 i (l)g gg
Ee 1T o) ree 13 o) FHIME R Ok, Tra—n) 151 50 ror 100
oo & oo 1SR o (o (@, 7>e=74)7 OEwg re w
305 100 (101) 1495 9  (113) Bl _
27407 45 (102) 1373 7 (203) ) ‘ 116. CosSs Cobalt sulphide, (CoS -
) . d(A) 1/I. (hkl A : i
rmoaem vm oy oem, o 4D G 4D uh gge CosSy, Coboltons cobaltic
1901 41 (111,103) 1281 8  (211) f:ég {% g%; g:gg ég 8%% SUIPhlde: Linnasite)
N %82’)112) 1265 6  (105) U284 (1) 08 20 (422) (1Y K, SAIKE, BEIRE  (2)
o : ' . . 123 40 (222) 082 -7 (333 511) S EHES |, a.—9" 364 1 OF,
7.5;; ) Cerxur;sulphldeEI . 112. Co20; Gobalt oxide, (Cobaltic Fd3m, z =8 ; a,=9"398A 334)011,
MK . Eﬁ?%?é;i@fze)(zz)%ﬂﬁfl; . oxide) Fd3m (3ULE, % :4'5~48)
M, ao= . y m3m, 35) 30) =, o .
P mdQUE, S o KE BB, KRG, B oK), 4867 (e (C):
593 (X )% (2)mgp (C) & (20 BHEE @ RF, a0 =4 644 53480 ()4 R et
. ﬁ!ﬂ C): =5"754 % D34, R3¢,z =2 (3) d&) I/, (hkl 133
2450 +100% (4)E skl - KE, B " 5 g0 R (O dd) /L (nid) <11.<?2> /Ly (hk) 139
R . ’ = AL 282 9% 1°26 40
I  a i LS B B
zgs 10 4 o8 gg 3 Tra—n)" o @7 6)mEF 182 80 110 30
73 6 11 0013 53 40 HEE - 180 90 109 40
166 2% 12 0879 10 43 . R 167 100 106 40
. d(A) I/I: (bk)  d(R) I/I: (hkl)1sD) 148 20 07985 30
rae 2% 16 0870 55 44 321 % 163 %0 4d 40 0960 70
}:23 g %g g'g{s)g 10 48 2°87 100 1'57 50 136 50 0°908 50
’ 55 51 "33 . :
Ls & 0802 60 52 T o ves 0831 50
108. C . . 113. CoCo30,  Cobalt oxide, d(A) /I, (hk)  d(A) I/I., (hkl)1)
. 1825? Cerium sulphide (Cobaltous cobaltic oxide) g:gg 1% i:g ég
W e, e, wEE, Fok s : BE (RE @ IF, a zs ® w0
SRR TR, e SSUOAY Ol Fama=s () i W e
3 a, =863 T, I 4 FRHE - ac n30)35) = o~ Y. . .
=5 GME, BE SR e s o 18 5 v %
. 00129) e oo35) - . ey 35) . T - S .
522,77 5725 5°186(X #)> i, wEe)” wm BaE) P (6) | g(;\s) Iéé: (hk)  d(A) 1/I, (hki)1sm)
. o . . _ ’ X 117 20
57020 (11C)® 5 19(X f2) 5 2% P iERE 7E2 100 105 10




1122 % & W & 52 £ (1966) #H 7%
dA) I/1, (bkl)  d(A) /L, (hkl)1s) d(&) 1/{. (hk)  d(&) I/1. (hkl)1®) 2 281}& “) Dif, Pbnm; a,=
238 30 106 10 ) : ’
82 s 0% 10 i G Gm) Lo 1 an 11484 | b, =5 534 , co=2'827%
0" 960 2044 100 (333,511) 1°068 40 (933 o138 _
N ] 1878 60 E44o) ) 0'9863 60 §1o 4)1 0) =20" )' s G 11474 , by =5 53Ase)
1'22 ?8 g.ggia gg S 17796 60 (531) 079697 60 (10,4,2) Cco=2' 824 (3)LE, ®E:6°68;
A gzer 10 17680 60 (620) 0'9578 20 (775) 67" (a)gha (') :1890% 189514
: 1% 60 (o) 001 w0 (o71) 1887% GIFIFLEIEIL T (K),
. : 17252 80 (660,822) 0°9109 20 (10,6,0) ok PN T
117. (Clo,hN(;)3?§ Cobal’; nickel o R S i (A, de) T (G)ETAREE ¢
sulphide, (Siegenite aR) /1. (k) d@A) I/Ii (ki)
P SR 123. CrsC Chromium carbide 314 10 (310 170 80 . (511)
(s {ﬁ@% (2} S - 30, (1) .Z»Y () SRR R 274 80 51013 166 40 (330)
a,=941A ® Of, Fd3m, z =38 E ZE%@ LE, B 167915 255 8 (40) 163 .60 (421)
(b, i 14 5~48% 47 83(X (251)7" (@) () 11665™ TR S ) R R
)% ()ET R 124.Cr;Cs Chromium carbide 230 100 éz(1)1; sz w0 geu;
.. . e 227 60 (301) 1" 521
aR) I/1, (k) d(A) I/I (hkD)2n (1 8 ZWHB%*- A ) 228 100 (3203 L4 25303
336 20 204 20 coa? 86 ‘12 60 (510) 1 800
28 100 2% a, =13"98A , Cge)—‘l 5234 (3)tt 2710 40 Esu) ‘T4z 40 (701)
236 70 r6r 100 #H, BE 6927 Waa (C) . .
15, Coas ' 565 71667 7807 5 o ool
118. Co2Ss ~ Cobalt Sulphide 1665, ?}1667 1 (5 ”sjmt 191 100 - (600) 139 40 (810)
e me QWE, B 48 ZHYHEE LA (k, B, Tk) 189 80 (411) 137 60 . (140)
= AR ’ 87 100 (221) 137 - 60  (202)
@B E R (Y & (6)ml 47 i i - Crvca 3 SRR
) ’ . » 1'82 100 (130) 133 - .40 (630)
(#) dA) I/ (hkD)  dR) /I, (B9 mowo Gn 1m0 G
119. C6S, C b 1 Iohid g%’(]) 28 1 gj 38 1°76 80 (321) 1°26 80k (721)
. Looz obalt sulphide 202 100 1315 207 1'75 80 (280) 125 100 (81L)
(e B (24 SEE I, 199 20 rass 10 . ; '
=5 5232\ 136) ( )ﬂiﬁ &Jﬁ 4 26930) 190 10 1°195 50 %.(?3) Iég‘ (hkly %-%7) Iéé‘ (hkI) 138)
PPN B ; . 182 30 1172 50 : .
@aH b R (K7 & 179 50 - 1159 30 o ® L.
(Rime, EoK)™ (5)EF B T vt 195 60
A . . 5 . I aA) 1/1, (hk)y  d(d) /I, (Bkl) 2
¥ w0 o) T (11\7) AR T 4(A) 1/L, (hkD)  d(A) /T, (hkDo) v B T
246 60 (210) 127 14 (331) z® 5 ras o 124 40 29103 119 100 §322%
. . : v I'24 80 (412) 118 100 (341
E §§éé§ R Ei%?% 2o 1% e 123 8 (141) 118 8  (512)
166 55  (311) 1718 3 (332) T8 10 1199 10 1‘ 23 40 (222) 1°16 100 (901)
159 17 - (222) 118 17 (242 . . 122 100 (730) 116 100  (821)
153 17 (230) 1°06 55 (3333 i.gg 2 L % vz 80 (241) ‘
' 1'74 30 1159 30 . . .
120. Cr4C Chromium carbide _ (TWEE bt 3800°C *" BEX
. 125.Cr;C3, Mn,C; Chromium micro-H 1300kg/mm227)

121.

122.

(s sfeE T2 h™ (s (C) @
1520 :

CrazsCs Chromium carbide
(s RmE c ol (@)Y a=
10°6388 ¥ 0f, Fm3m, z =4
@ME, ®E 16°97 QWA (T):
1550% 531547 (4)fbarayit

27
BT Ok, B, EA)T GNETH
32
BuiE™
d(A) I/I,. (hkl) d(A) I/I. (hkl)1n)
321 20 (311) 1°38 20 553
307 20 (2_22) . 731)
2°66 40 ---(400)- - .1'34 20 (733)
2'44 20 (331) 17337 40 (800) -
2:38 80 (420) 1°29 60)- (644)
" 129 20 820
27 80 (422)
205" 80 (511) 1°25 100) (660
18 60  (440) 1°25 szz)
180 80 (531) 1"23 80 (555)
1°77 40 600 751
442 ) 122 20 (662)
. 1719 60 (840)
168 20 (620)
162 20 (533)

117 60 (gﬁ)
(Cr, Fe, W, Mo) 25 Ce ~Fea (W,
Mo)zce .
ybdenum tungsten carbide

(N5 EFESE T3 T, a0=10"659 ~
10534 *® 2 =116 (2)E 7 #4
Hfl -

Chromium iron mol -

126.

127.

carbide, manganese carbide

(1}& HH%I_ TN, a0=13"98A |
Co=4" 523A M) Ctv, Céme (2)H
R B

d(A) I/1, (hk) A 1/1, (hklgmo)
2°70 © 60 (311) 171 60 (61

265 60  (401) 1'51 60 (602)
2738 80  (411) 144 g (801)
215 40 inz) 136 - 40 (641)
2712 100 (202) 135 60 (6_22)

. 2704 100 . -(421) 2% 0 (423)
196 & (511) 126 60 (802)
190 60  (222) 1722 8 (911)
1°86 100 (402) 1721. 100 (603)
185 .80 .(601) 118 100 (642)
178 60  (521) 117 100 (10,11)
(3% MnsCs :ao=13"874,
co=4"534 %

(Cr, Fe),C, Chromium iron
carbide ’
(1) R - =4 Q)E B
d(A) 1/I. (hkl) dA) /I, (hkl)2n
2730 40 146 20

212 60 135, 20

204 100 17205 60

181 60 1'178 60

174 60 . 1160 60

CrsC. Chromium carbide
(D D JRE (2MSRIEE D #17, ao
=11"46A , bo=5" 52A , Co =

-— 86

128.

129.

CrzN Chromium nitride

(1) S - NHD Q)Y
Mg 1A (7, 6H-HCI, 6N-H:S
04)™ (3)EHF##LH  B-CreN

d(A) I/I, (bk) - d(A) I/I, (hkD)zn
238 %5 163 25

2" 22 25 138 25

210 100 rer 20

@Mw% =EHEHE 9°3~11"9% :a,
=4"771 ~4"805A , co,=4"448~

4 4798 ¥

CrN Chromium nitride

(15 B 42 a, =47 1404
0f, Fm3m,z =4 QrE, %
% 159" (A (C) 417703
51497 AV BRI ¢ R (K,

B, TAh), nayry . AT,

sury s 7a—n)® s (F
KO AR Ok, B, 7ary)? (5)
EIFr#R%dE - y-CrN
dR) /i (bk)  d(A) I/I. (hkl) 1)
2740 100 (111) 1°25 110 (311)
2°07 100 (200) 1'20 110 (222)
t47 125 (220}

130.CrO Chromium oxide



IR AT Ok B S % b N2 2, 3 O

1123

131.

132.

() : B USRS AHD
()L (‘C) 1 1550% (@)
MR R (K, AHNO,)®Y

Cr20; Chromium oxide v
(s @ ke, (2ERMEE 1A%
ao=4"954A , co=13"584A , D3, "
R3c,z =6 )&\, WE 523
(X 48)% 5 21° @gs (C); 19907
2440 (MET)YY 2265" (5)a#i 1k
LR (A Ok, B, Tra—=,
TOUAH Y, Na T s ATV, N

QY s AT —IL, g )W
(64T M gnfE

d@A) I/1, (hkl)  d(A) 1/I, (hk)s®)
3633 74 - (012) 171731 14 (128, 312)
27666 100 (104) 1'1488 -10 (0, 2,10)
27480 96  (110) 11239 10 (134)
2264 12 (006) 170874 17 (226)
27176 38 (113) 170422 16  (2,1,10)
2048 9 (202) 079462 13 (324).
178156 39 (024) 0°9370 12 (410)
1672 9% {116) 0°8957 14 (1,3,10)
1579 13 (122) 08883 7 (3,0,12)
1'465 25  (214) 0°8658 23 (416)
174314 40 (300) 0'8425 8 - (4,0,10)
1'2%1 20 (1,0,10) 0°8331 .11 (1,0,16)
1°2398 17 (220) 0°8263 9 (330)
1°2100 7 (306) 07977 15 (3,2, 10)

(7WEE Cr.0s 25 ¥ LERE
B b >3000C, oY 2
F L 5B D IRIB A, T

B 5 © CraOs, FeCraOs,
a-crystoballite
3Crs0s - 2Fe,0;  Chromium

iron oxide

(SRS IER, a0 =5 3624,

133.

134.

a="55"28°" (2)[H|IF B :

dR) I/I. (hkl)  d(A) I/I, (hkl)ie)
364 80 1°47 90

2°67 80 1744 90

2°49 80 1°33 20

2718 80 1°30 90

205 40 129 70

1°82 80 124 90

1'67 100 1721 70

1°58 20 1°20 70

158 40 1'18 70

Crz0;5 - Fe:05 Chromium iron
oxide

(l)ﬁﬁoﬁiﬁ RFH (BEEK), a.=
5376A , o =55"44°MY ()@
fh ’

d(A) I/I, (hkl)  d(A) I/I, (hkl)u6)
367 80 1°47 80

2°68 80 144 90

2" 50 80 1"34 20

2'19 80 1°30 ° 90

206 20 1'25 70

183 80 1722 70

1768 100 - 120 30

159 20 118 20

1'58 60

Cr203 - FeO Chromium iron

oxide, (Chromite)

(1) : BB, Bea QRS :

SEF5 (F), ao=8 348A , z =8

135.

136.

a0 =8 344 AP (3L E, B 5 109%
4°32~4"57% 5 085%

(@) ('C) 121605 2180*) (5)5
ey C R Ok, B, Tra
—J, A, ~asr s TAT
v, NTF e TIHLa—)v, N

v+ (6)ET R

d(A) 1/I. . (hkD d(A) 1/I. (hkl)47)
4'83 50 121 25
2°95 50 117 10
2'51 100 112 10
2708 50 1°08 50
191 75 1°05 25
171 25 0°965 50
161 75 0°933 25
1749 75 0878 25
1"33 10 0'854 50
128 50

Chromium steel slag mFeO :Cr.

Os)

d(A) 1/, (hkl)  d(A) 1/I, (hkljun)
482 50 144 25
370 50 135 25
293 75 1'28 50
254 100 121 25
208 50 17 25
191 7 11 50
172 50 108 25
161 75 0968 50
1's4 2 0878 25
149 75 0°858 50

(7W&# ®Es :MH 557 Chrom-
jum steel slag (FeO, MnO) - Cr.0s
Z Dt B (Fe0) s Si0, faylite
o '

Crz0; + FeO - Chromium: iron
oxide, (Chromite)

Y7 FARE (CHERREE 1 IF, a
=8 05A., O, Fd3m,z =8 3k

&, B 1 45~48%509(X )® -

(@ () :1850% (5YHi{batay

WHE AR Ok, B, TN, T

NHY, ~NarFy s ZAFIN, D

L e T Ta—I, Nu T +#) "
(6)m197 e fiE

d(A) I/I, (hkl) d(A) I/I. (hkl)148)
4'65 80 1'55 90
2" 84 90 142 100
2°42 100 122 60
2732 10 114 40
2'01 90 1'05 20
1°85 80 100 10
164 90 0°92 10

(TWsE JRAFE © nwf 2 08~2 167
Al FeO 257949, Al,0s2°29
94, Crz0; 54°22%, MnO 0" 94%,
TiO, 0" 68%, SiO. 6°16%, H:0
0" 099414 )

FeO - (Cr, Al)20; Chromium
aluminum iron oxide, (Chroxﬁite)
(1Y R ~BEE QHREE
siF OF, Fd3m, z=8 ()
&, BE 45~4'8% (1FL4(C):
1850% (5)E4FAREE

— 87 —

137.

138.

139.

d(A) I/I. (hkl) d(A) I/I: (hkl)u9)
481 50 116 20
294 60 111 30
2°51 100 110 60
2740 10 1704 30
207 70 07977 20
169 40 0°958 40
1°60, 90 07929 30
1746 90 0°871 30
1740 10 07848 60
1'31 20 0°813 10
1'26 50 0°803 40
1°20 30 R

(W% R TR © a0 =834 (Al
0, =09) ~8 18 (Al:05 =31%)
A JREEE : ea 2708~2" 167

(Fe, Mg)0O + (Cr, Al);0; Chrom-
ium aluminum iron magnesium,
oxide, (Picotite,Chromium-spin-
el)

(1M @ HRE, fhe, Rt ~-2E
(2B b © 7 a0 =8 3054,
Of, Fd3m, z =8 A&, BE:
4708 472 4743 (X45)™ (Was
& (') 12000% (5)EIF HELAE -

d(A) I/I, (hk)  d(A) I/I, (hkl)wu®)
4°80 50 116 20
2'93 60 i 30
2°50 100 108 60
2°39 10 1704 30
207 70 098 20
169 40 0796 40
1’59 90 0°93° 30
146 % 087 30
140 10 0°85 60
131 20 081 10
126 50 0°80 40
120 30

(6YE% JEITE nwp 208" S
i : Cr2.04484%, Fe0 14749,
Al,0; 12719, Mg0O 14°29%, Si02
5.9%149)

Crz0s - 3Fe203 Chromium iron
oxide

(Lt MRS @ AF (ETR) a0 =
5'395A , «=55"37° (2)E sk

fii -

a@A) I/I. (hkD)  d(A) I/I. (hkl)ue)
3769 80 “45 90

2°68 80 1°34 30

2°51 80 130 90

220 80 130 70

2°07 20 1°25 70

1°83 80 1'22 30

168 100 121 70

1'59 40 1"19 50

1'59 40 118 40

1°48 €0 116 50

MgO - Cr:0; Magnesium chrom-

ium oxide, (Magnesiochromite,
Picrochromite)

(1) s (RIS © X%,
a,=832A, Of, Fd3m, z =8
@HE, w42 443 (Xg)P
4742969 (4)@LA (°C) 200031
2200%° (5)E47 $R B4l

s



1124 B or M ®524F (1966) H£75
Td(A) I/1, (bkl)  d(R) I/I. (hkl)150) il - dA) I/, (bk)  d(A) I/I, (hkD)
N . b o s W
0 (311 : . Lt -
2708 100 (400) 1273 100 (533) 4@ /L. - (hkD 4G A .
1603 100  (511) 2°67 80 1°45 40 2'51 60 116 40
2708 100 133 40 212 20 112 40
(6)i %  f5T5E8k | ARILAY, 20 D e o a0 o 1
=8'§7(35i0"001A R nwp d(éé’.) /T, (bkl)  d(A) I/I, (hkl)iss) res &
. : : 2 . . Lo .
2°08 2:62 38 }:ig 4118 147.Fe2C (¢) e-Iron carbide
140. MnO - Cr; 03 Chromium manga - %% 138 }-§§ 38 (M Bk - RXFH (ﬁ?f@),lss) ao =
nese oxide rer 4w ro o 27548 | co=473498  (Q)ETiH
(Vs &g S8 a, =8 436A | g(gf\) /I, (bkD)  d(A) I/I. (hki)1ss) & -
(CMeE, R 4 900% 7o 17 10 Cd@A) I/I,. (kD). d(A) I/, (hkl)1ss)
: 260 20 I'sl 10 2% e ((100)) 137 60 (110)
141. NiO » Cr;0s Chromium nickel 237 60 150 10 216 60 (002) 124 60  (103)
) 209 40 149 10 208 100 (101) I'l6 - 60 (112 201)
oxide y0r 100 ru 160 60  (102)
s 3 = N e 27) X 1 X .
e Rkl ,(2%““’%15 AL, oy M re 148. Fe,C, FesCs Iron carbide
a,=832A , 0s, Fd3m, z =8 89 10 130 40 oo e s 156) o 2
ba U8y . ) (L4 s < 445 %) 2, =9°061A |
(ML, W :5°16% (OmEHFs ver ® 2 :
CH, wk - # - - bo =15"6954 , co =7 937A | 7 = 4;
& : czl'(g*%) 1/ (hk) ‘%-(5’,\9) L (b)) 1 KF. a0 =18124 , G =7 937K .
CdR) /L (hk) d(A) I/ (k 264 90 57 60 - s 7 o
o R B g (RO 260 90 I's6 10 z 18 35)(2,”:]3@’”?{{% . 7 0, 7z
293 30 147 8 253 10 145 10 (X #)™ (3)mr iedkf -
250 100 13 10 207 4 143 80
707 35 27 25 : : :
70 15 120 10 206 100 4l 8 d@) LLo (b dA) 1/L. (bkl)15n158)
108 25 202 100 - 133 20 2oe % ggg; NSO ((2%%
()% IRIFE < nwf 2°29 (Li) ¥ Frl o % @ pe oD oEmom s
i lnw, i) : 218 50 g 50
. » 161 10 213 60 (522,621) 143 50 (1100,931)
142. Cr3P V'Chromlurixsz)phosphlde 2 (TWEZ Es MH5 57 007 100 Enog 1 50 (742)

B g =9 : . 204 100 (612) 134 5 .
(1)%5?%% FIET,T a0 =9"126A, , . ; . . 2702 50 - (503) 134 - 50 - (1102)
co=4"560A, Sz, 14 ()hE, % :Cr2Ss Chromium sulphide 200 50 (711,540) 1'28 50  (941)

‘ E :6. 02.;55) 6- 50 (X 7%%) 35). (S)E;}_ﬁ (1)@ : %%%@‘ (2)%%:%%% : 7(75" 1°98 50 (630.) 1725 50
Ml : ao=3"41A co:5'5)5A ) B)E, L & (6(3515’0@20) 1w
. ) . . FEE 13777 (19C)% (1 e 1'77 - 50 (404,632) 119 50
d(A) I/I; (nkly  d(A) I/I, (hkl)zr) HPL ; ( 30)C) (it I'73 50 (722)  1I'l7 50
239 10 (112) 1'70 50 (431,501) BE IR 0Ky & (K, 7o 169 50 (623) 116 | 75
N WEEILN R AT
T i G 1w s nBrY e TuI L, RE)Y (5) 149 FesC Iron carbide,
I'86 50 (222)  T'11 20 (642, 820) T #REAE - CrS-CraSe (7) S = (Cementite) N
I'79 90 (510,312) 096 10 (921) 59" 7at. % A1), HIRAE, (2HE FiEE 41, a.
143. CrP  Chromium phosphide ah) 1 k) ad) v ks o T4 5284, Do =5 08834, c,=
() REE (2R ¢ a5 ze I ;g L. 67 7426A Di%, Pbam, z-=4;
POV Tt o 202 100 139 60 ao =4"5144A | b, =5"0787A | co, =
ao=b5"93A") b, =5"35A | c,=3"12 1'71 & st 90 o ‘
o . : 6 7297A %0 (&, W 17 420
A, Di%. Pbnm ()E, 5 : 164 10 126 10 LE, %BE 1 7°4]
35 5 , rs7 e 764% (@B (C) 118373 12279

144.

5733 5755 (X #8)% 5 7(15C) ™
@R R (k, )7
 (REER, 7)) T (GEPTEBIE:

a(R) 1/I, (hkD)  d(A) I1/I, (hkl)12)
276 80 (101) '71 70 (130)
2746 70 -(111) 167 70 (221,301)
2704 30 (021) 1°38 30 (202,231)
1°99 100 (211,220) 1°23 70 331,222)
193 100 (121) - 240
1"86 70 (310) 107 70 (402, 431)
CrS Chromium sulphide

(s - B, Kfs QEESESE DN
# a,=3"44A | co=567A , Dis,
C6/mmc,z =2 a, =3"44A L Co=
5775A Y KF (HHEE), o=
127004 , co=11"52A 9 ; s} a,
5 94A |, b, =3"41A , co=5"63A ,

B =91°44" " ()i, -4 1709

@aLs (C) :1550%  (5)arHbaE
EE AR k)7 E ()7 6)E

.Crz2S; - FeS  Chromium iron
sulphide, (Daubreelite)

(e - 2 HERmE 2y
a0=9"995A, O, Rl3m; a,=
9'966& ® (3)LE, P 13 81%
3°842(X #8) > (4)EHF #8lE

&o °
d(A) I/I: (hkl) d(A) I/I, (hkl)1s)
3'53 80  (220) 1'58° 60  (620)
301 100  (311) 1'52 60  (533)
2'89 - 40 (222) 1'51 40  (622)
250 80  (400) 1'44 60  (444)
229 40 (331) 1740 40 (71 1)
551
2°04 60 422)  1'34 60  (642)
192 80 511) 1°30 80 (553)
333 731
1'77 100 (440) 1’25 80  (800)
169 40 (s31) 1722 20 (733)
118 60 (822)
660
d(A) I/I. (hkl) d(A) I/I, (hkl)3s)
354 40 : 177 100 -
3°35 40 1'53 20
302 80 145" 40

150.

1650 (5)53H7 (b MERT: TR ()
& (B, ~ury TZAFN, Nm
S e P a—L, u st
(6)EIH7 5 Bl -

d(A) I/1: (hkl)  d(A) I/I. (hkl)ise)
254 5 (020) 197 5 (211) :
2738 . 65 (112,021) 1'87 30 - (113)
2726 25 (2000 185 40  (122)
2°20 25  (120) 176 15 (212)
210 60  (121) 168 15 (004, 023)
206 70 (210) 161 7 (221)
C 20z 60 (022) 158 20 (130)
201° 100 (108) -
. 27
(T T
FeC Iron carbide
(VI35 e .
d(R) I/I. (hkl)  d(A) I/I, (hkl)160)
225 85 - - 1203 35 .
2119 ° 45 1169 30
2°016 100 1’151 25
1°805° .30 1146 25
1130 10

1719 - 15



flﬂ*#’#%)% TER O SRS %

LUz 2,

3y

1125

b
i
L
151.
. 152,

) 153.

d(A) I/I. (hkl) (A) 1/1;  (hkl)
1349 15 1°114 10
d&) /I (kkD)  d(A) I/I; (hk1) 161)
340 100 1°56
285 20 1'53 1o FeO
2764 20 1'50 20 Fe,0.
2°50 60 147 20
2°16 40 1739 40
2'06 80. 1"24 80 -
1'93 20 1°20 -~ 60 ‘Fe;0,
1'82 40 1"16 - 80
1'70 80 1"12 60
165 40 1708 40
104 40 Fe 0.

(&) /1. (kD) d(A) UL () 60
337 100 1°56
2°15 20 1°24 70
2°07 70 1°16 60
1°82 60 1712 50
165 70
d(A) I/1. (hkl) d(A) 1/11 (hkl) 161)
337 100 1°49 FesO,
2°50 20 1747 20
2714 40 1"39 40
2704 80 1°24 80
1°81 20 1°18 10
169 8 1'16. 100
1'63 10 112 60
1°55 60 1708 40
2WE%  SHfE Fe 77°4%,
Cl1l7° 4%
v-Fe, Carbon iron,
(Austenite)

(l)ﬁﬁ"aaa‘%L % (@),

8o =

3604 P 2,=3"63A7 (@K
¥fE :

d(A) I/1, (hk) = d(A) I/I. (hkl)13®)
2°08 100 (111) 1°083 80 - (311)
1°80 80 (200 ) 17037 50 (222)
1°270 50 (220) 0°900 30 (400)
d(A) I/I: (bk) 4&) I/I, (hk)2D
2°09 100 (111) 0°833 15 (311)
1°81 40 (200) 0°812 20 (420)
1°28 . 40 (311) 0742 20 (422) .
1°09 40 (222) 0699 10 (333)
0°907 20 - (400) 0652 . 10  (440)
a—Fe _ Carbon iron, (Ferrite)
(l)iﬁ%%oﬁﬁiﬁ (R, a0 =
2'861A 7 (2)EF el -

dR) I/I. (hkl)  d(A) I/I. (hkl)2D
2°02 100 (110) o765 25 (321)
143 30 (200) 0715 5  (400)
1'17 40 (211) 0°693 10 (330)
1701 20 (220) 0°640 10 (420)
0'905 20 (310) 0°584 7 (422)

0" 827 20 (222) 07550 10 (333)
Fe N () 4 (Prime) -iron
nitride

(M aE T HS 2, =3 7954
=1 (@QWwE, ®E  718(XH)"
657 (2) % (3)EH 4 LdE ¢

d(A) I/I, (hkl) d(A) I/I (hkl)xez)
379 10 (100) 17265 20 (221, 300)
2684 20 (110) 17200 10 5310)
27191 100 (111) 1"144 8 311)
1897 77 (200) 17095 38 (222)
1°697 20 (210) 1053 - 20 (320)
1549 20  (211) 17014 20 2321)
1342 67 - (220) 0°949 44 400)

“Ymz NEHE 161%
(N Bo#iH 57~6"1%)"

154.

155.

FesN Iron nitride

(L) s isiE A 4, =2"6954 |
co=4"362A , DE, C652, z =1(2)
(2)mE4F f il -

d(A) I/I, (hkl)  d(A) I/I, (hkl)3s)
2°38 20 1100 3

219 25 roa 5

209 100 092 5

161 25 088 8
137 25 08 8

124 25 08 3

116 20 07 3

e 10

Fe:N (¢) ¢-Iron nitride

(RS 547" a,=5'5234
bo =4" 830A ;Co =4" 425A z =4,
D QUEE, i 702 (X))
30)%@6 353O)<3)m§1‘5(°C) -\20030)
55732’ (@)Y E AR (k)
5 KP & (herr )Y s
(B, weEe)™ G)myriuiE @

d(A) I/I: (hkl) ~ d(A) I/I, (hkl)ie)
345 13 (101) 1°206 10 (040)
2804 1'8 (1) 1197 16 (420)
2°404 14°0  (020,210) 1'166 43'2 (232,402
2°207 19°5  (002) (331, 041
2°110 100.0 (021, 211) 421
1'7% 05 (121) 1104 59  (004)
1697 0'1 (301) 17065 01 {133)
17626 24°6 (022, 212) 17055 10°5 (042,422)
1600 0°1  (311) 1003 4'8 (024,214)
1457 01 (131)  0°9299 35°7 (333,043
151,423)
1422 01 (103)
138 2's (321,230) 0°9103 3'8  (250)
{400 - 09074 4°0 (440)
1365  0°1 .(113) 09026 4'8 (610)
1'255 23'6 (023, 213)

‘ (l)ﬁ'ﬁ% N&EHE 11'3%

156.

157.

(NB#&pF 11°1~11"39%)"

FeN (e), FegN-Fe.N(e)
e-Iron nitride

()% S ) a,=2"T00A ,
co=4"371A , z _1 (2)@?&%&1&{
a(A) 1/1; (Rkl)  d(A) I/I: (hkl)
2’34 (100) C1'17 60 (200)
2°19 100 (002) 115 100 (112)
2°06 100 (101) 1"13 100 (201)
1'59 100 (102) 1°09 60 (004)
134 100 (110) 1°03 80 (202)
123 100 (103) 0989 60 (104 )
(W% ¢ #Ho LEEN (493N

JRF,100Fe JFLF) idFe:N DN i
L b3, TR NREIZIRE
ko> TR% Y, 700°C TitFe N
DBE LD L&, FesN:FesN
VRO b D ltab =43 - a,
Co=CoTH D, 27 Las, cColdis
FRERTFERTH 5,

Fe(N & FesN-FeNizym Wil ik o
b Ditac=2+/"3 + a0, co=CoTHB
BEBRTFTH 5,

FeO Iron oxide, (Ferrous
oxide)
e B (&S s

a,=4"307A , Of, Fm3m ()&,

158.

159.

160.

161,

162.

w15 745% 5 7% (R (C)
13723 1420 % 1377'% 13711®
1378 (G)prfbaag " ¢

(k, 7ra—n, Prian)P 5
(/\le/'lX‘T”/ AN =Ry Ve
na—n)i g (E’ﬁ)”) (6)EIH7 4
BiE .
d(A) I/I. (hkl) © d(A) I/I, (hkl)9
27486 & . .(111) 1°243 15 (222)
27153 100 .(200) 1077 15 (400)
1°523 60 . (220) 07988 10 (331)
1299 25 (311) 0931 15 - (420)
(TfE%E  BHE D nwp 27327
FeO (90°K) Iron oxide,
(Ferrous oxide)
(5@  HEHE™ a, =3 0499
A, a=59°27"5 (2)EIF#L{E
d(R) I/, Hexag. d(R) I/I, Hexag. 166)
175246 100 (14) 1°0738 60 (204)
1°5122 100 (110) 0°9918 20 - (107)
13014 20 (105) 09866 20 (205)
12041 60  (113) 079816 60  (211)
12908 60 (201) 079636 100 (116)
-1°2497 20 (006) 0°9573 100 (212)
12366 60 (202)

(3% #5200°K L Lo iBE THE.L
wH (NaCl W) #fTs,
Fe20, (a)
(Hematite)
(1) - #wBf, %Be QR

AH EEER) I Ya sy Mm ,
a,=5420A , @ =55°17, z =3 (3)

a-Iron oxide

WHE, mE 5260 524 479
~5"3% ()@t & (C) 11565% (5)

LR P Ok, Ak
woEE)T GMEE R WA,
&AM, BB, kT s
MH 5 ~6" 52"

Fe20:(y) . 7-Iron oxide,
(Maghemite) .

(s EMEE 13 h (Reanm)?
z =12 (W% ¥ . y-Fe.0:>
a-Feo0s, EF%IEEEL00 ~700°C &

Fes0. Iron oxide, (Ferrosofer-
ric oxide, Magnetite)

(s kB, 26 QSRS
SH (AEALNE)P a,=83744 |
(B)ME, TR 14°96~520" 5 18%
4°967~5"180%" 5°201%) (4)Eh
() :1538% GYfbEayed :
Rk, Pra—n, Pryy)?
s @)™ GWEE S \EGK
AEET B e s :MH
5 5~6"5%

MgO . Fezos, MgF8204
Magnesium ferrite, (Magnesiofe-
rrite)

Vs - %6, 86, 26 CRRE



1126 % & 5 52 4 (1966) 7%
& _ij (Z B % ,Lm)"s ao= © 165. Fes0s - Mn,O;  Iron ménganese d_(/‘i) I/1, (hkl) d(?) 11/11, (bkl)
8'366A, Of, Fd3m,z =8 (3K oxide, (Bixbyite) 501 6 1% on
&, 47 518% 451 (X )7 (e © B (ERHEE @325, re w0 SR
4°56~4"657 4°506°7 4" 481 2, =9"365A , OF, Ia3,z =16 (3)it rs 63 rez 16
444 ~4" 60" (@ELE (C) :1750%) ®, R 14 u5) 5068 (X )7 rso 63 resc 16
17603 1750 £25°  (5)5 47 (bars A7 A5 .
760, _2 (5)5 WtqriJ OV GIE7E &~ S 170, FeP, Tron phosphids
TRH SN (8RR, T -, F d(A) I/I, (bkl)  d(A) I/I, (hkl) 1) BpEv - A1) o mon A
87 it (R ™ (6T feli vs o s UG < $107, 2.=F T304,
AR ' 7 10 o s bo=49854, c,=5 6684, z=2
4@) UL (hkD ‘i‘(@ IZLs: (hk) 167 702 20 155 (1°95) (QMLE, BE 5 07 (X &)
296 50 098 10 res 2 w8 1) (3) BT AR B ‘
25 1% w8 171 5 117 2
<, ; . 1°65 100 115 20 A . A o (hkD)
71 30 0°89 5 160 5 it Zg %'(:?321 I/I éggzl)) ?‘(;eé I/I 5132) 173)
. . 1'56 5 112 " 460 70 012.101) 1230 90 (024. 202)
i'gé o oae 10 52 20 1o 10 732 100 &fm ) 1218 40 (114.041)
Iy % RS- . 2280 30 (021) 1193 70 (220.212)
. X : .82 1ds 20 109 20 2205 60 (111) 171 10 (22)
ras 2 081 -~ 10 141 70 107 50 :
vz 2 o5 '3 20 T11 10 — 1140 40 (042)
o on s » < tmomomm a0
. 82 112 "10
- 166. (Fe, Mn, Zn) (FeOz): Iron 1766 90 (013) 1102 70 (222
'czi(éX) I/;, (hkl) T%ﬂ I/%. (hki) 27) manganese zinc oxide, 1752 100 (121) 1079 100 (213.034)
95 2 2 3 :
2°51 100 1727 7 (Franklinite) 1'593 90 (031) 1052 70 2142g
208 13 i 3 : i e g s 55 90 (103 1046 90 (108
170 12 ros 7 U - gkma (Zﬁﬁﬁfﬁlﬁz;)ifv ) 53 ™ Elzzg 1039 2 (043§
160 - 27 roa 1 “7._Er 1505 30 (023 1036 130 (231
(3, W 15 07~522 _ 1483 30 2113; 1024 90 (115)
148 40 09 3 :
: 167. FesP  Iron phosphide 1365 70. (200) 1011 120 (223)
e s . +ag?") ¢ I'317 10 (123) 100z 140 (13)
(7Thig#  JEHT# tnwB 234, 2°38 () R () BisE L E5 Y rosz 5 (211)
163.MnO'- Fe.03 Manganese 3)H w67 74% (ELE (C) - k ‘
oo T (”t%’ s ()”L (, ) 171. FeO- Si0,, FeSiO,
ferrite, (Jacobsite) 11003 1166 Gy T bR I ia silicate
ot . 31} ik e ey ica
(e R~ 1RGN - RGO (ERY S e 2030 e -
557 a,=8515A, Of, Fd3m (% Siss - B LR, WK -
Z :é. a8 457A ) e 1168. Fe, P Iron phosphide 3 5% (3@ (C) @ 1550 1220
«op35) e 5 Y ikt SEBIK o E e )
HE 4 7635) 5029 (4)[‘-—5]%%"?‘ e U(@". . U("@ (2%.35%1? 172. (Mg, Fe) SiO; Iron magnesium
R NF, ao=5852A, co,=3 453A, g ’ v & Ao
SIS 2,C32, z=3 (HE, B : meta silicate, (Anthophyllite)
N 33 k) - .
d@R) /1, (hkl) d(A) I/, (hk)168) 656 () () : 12007 (1) : %Eré ﬁé('ﬁtf&f’é WIKE)
3902 70 (220)  1°3 70 (533) [EETS ‘T 2A
25 @ (1) 1ot 0 () 1365 (5)5HHbar B R (K, 2k & D#1 a,=18'5
213 8 (400) 1°230 60 (444) 30) 0 b.=18" 04A =5 2,71&174) Vls
17743 70 (422) 17194 40 (711) ;?fj-pg‘c) CE (FEK, REEE+ 7 /E’i) ) [ »y Co™ » hy
U643 80 0 /511) 1138 10 (642) (O - Pnma, z=4 (Q}LE, %E 12 857
1'510 100 (440)  1'111 - 90  (731) ~3 2% (EHEEE
1143 20 (531)  1°057 80  (800) A L bk a) L. (k) 17
1351 50 (620) >oi b0 e & . .
. - . d(A) I/, (hkD) d{A) I/L, (hkD) 179
e et . 27 z8 %0 rvai 100 820 50 . 259 40
(5Mii#  JHITE Tnwp 2°3 Zo5t 50 1y 50 504 20 254 50
) T _ ca o e £5 40 Z5 40
164. MgO « (Mn, Fe)O - 2 Fe20, Z05 100 11z £12 40 243 20
. . . . 387 10 23 10
Magnesium manganese ferrite, ror 100 tu 50 ‘ :
: 72 100 110 100 566 40 23 10
(Jacobsite) Lo 10 D 556 10 zm 10
() : e~ (D R ros 50 732 10 21 5
A %57 a0 =8"42A, Of, Fd3m, r40 70 105 70 ¥23 60 Z0w 20
o = e 35) 1:35 50 ]: 02 50 304 100 199 20
Z' 8 (()lt;% &‘J <4776, Lo oS 287 20 198 10
5703 (X 1) (4)a3r i % 10 0 5 283 40 T 10 .
) 274 20 187 10
4A) I/L (kD) d(A) I/1 (hk]) 1) 169. FeP Iron phosphide 268 40 s 10
Ps 100 15 0 (DA < #1977 (U B re 4
243 10 27 10 . 730 ik (0 - 171
e iz 2 o e 71 % TATH: ca 1623, 70 1635
7 fl i : . .
_ . 7 ) =R _ ey 1 644™ Sptifs : 2v 795 (—)%
e e dA) /1. (k) d(A) /1, (k) 3
149 100 099 40 4 2‘} }g ng 173, (Mg, Fe) SiO;-Iron magnesium
raz }0 orr 7 ggg é(li igg i; silicate, (Hypersthene)
(SYii% Y Dnwp 273 S zsz 63 s % (e : WE (2 #4757
it 1 MgO 9°26%, MnO 13°949%, zie 2 s 42 iOZIi’ZOA, bo=8 86A, c,=5 20
Fe02'57%, Ti0: 07099, Fe,0, s 10 a2 A, Vi, Pbca, =16 (L, %
7396941 21t o v 16 B34 (4)EHREEUE -




MPIEERANAYOEREE L 5 2,

174,

175.

3 DIHE 1127

d(A) 171, (kD d(A) I/, (kD) a(A) I/I, (kD d(A) I/I, (hkD d(A) 1/1, (hk)  d@&) 1/I, (bk)
33 30 178 40 2350 40 (210) 1446 70 2207 30 (140) 1370 5 (322)
320 100 60 60 2302 80 (140) 1428 170 2189 10 (220,211 © 1338 10 (134)
298 20 I's3 50 2066 5 (132) - 1280 5 (262)
28 80 149 8 2190 70 1419 40 ro7 5 (150
273 30 39 60 2071 60 1399 70 1 &8 5 (113)

ru e w imon
255 50 : 4 372 70 O :
748 50 fao 1938 40 1340 80 (Y AT 2'_)5; 1 ;;38’ nwf
223 10 . 17828 ey 178407 il : 2V 58;
21 50 125 20 # RS . ST
zhis s (§)1fﬁ? 5 @%{T$ ca 1" 835, nwpP (=)™ #U : FeSi0,85%, Mgo

) 1877, ey 1" 886" iy : 2V 47; . o '
96 40 ros 40 ) . o e 43) . . Si0,15%

(=) bt RS WS I MH6 5,

(5Wi%E JEITE L ea 1 692,708 17702, VH 657" 179. 2(Fe vssMg o) 0 Si0; Iron

ey 17057 b fy 1 2V 905 (—, +)
) Al T S10,52719%, Fe0l14™ 25
%, Mg020° 06%, Ti0,0 50%, Al,
0,6 23%, Ca03 26%, Fe,0,1 21
%, MnOO0 32%

(Fe, Mg, Mn) SiO® Iron magnésium
manganese sdwate

(1)t ?E:é (2 B S g™
a0=9572A, bo=1822A,c,=5334
]& B=102°08 (3L, HE 32

27)
347 (I B

d (A) 1/1, (hkl) d(A) 1/1, (hkl) 178
83 50 204 20

Iy 55 10 196 20

415 10 188 10

387 20 169 10

359 10 166 60

345 40 163 40

325 50 1" 60 20

312 40 156 10

2799 10 152 60

2'7 100 148 10

2" 61 60 14 90

2 51 60 138 20

230 50 1733 40

224 10 130 10

219 70 1730 70

210 20 128 40
(5N  JEITH : ea 1 63~1 66,

nwB 1 64~1 67, ey 1 66~1 707"
Sty 1 2V 65~85; (+)* G
Si0,50"74%, Mg010'57%, Al.Os
0 88%, Fe024'13%, Fe,0,1 80%,

‘MnO7 38%, Ca02 00%, Na:0O

0 22%, H,O1 94%

Fe.SiO, Iron ortho silicate,"
(Fayalite)

(Ué W~ 26 (Z)Fsaihﬁm_ #t
v ao=4 80A bo=10"50A, co=
7 40A (3)HE, W : 3 91~4 34,
P g 0~4 14" (ks (T) 11220,

9 1205%  (5)EF AL
d(A) I/1, (hkl) d (A) I/I, (hkl) 17)
52 - 70 (020) 1837 70
4737 10 (110) 1775 100
396 70 (101) 1" 703 60
378 30 (111) 1677 70
354 90  (120) 1" 648 70
304 70 (022) 1" 625 70
286 40 (102) 1605 70
2822 100 (130.112) 1589 30
2626 8 (040) 1574 70
2562 90 (122) 1537 50
27495 100 {041) 1 523 80
2 461 60  (003) 1514 80
2403 60 (200) 1461 40

176,

177.

2(Fe¢oaMgaos) 0+SiO; Iron ortho
silicate, (Fayalite, Olivine)

(D 0 AN — 7k, skt (2

e Y
10" 4824,
z=4 (UL, % 4 32" @mE
PrigffE -

a,=4 8164,

d(A) I/1; (kD) dR) I1/I. (hk) 9
525 20  (020) 1834 10 (151}
3972 20 (021) 1778 30 (222
3784 10 (101) 1 770 10 (240)
3558 30 (111) 1703 10 (241)
3075 5 (121) 1 679 10 (061)
3047 107 (002) 1 650 10 (133)
2831 - 100 (130) 1626 10 (152
2634 20 (022) 1606 10 (043)
2621 20 (040) 1539 5 (213)
2566 50 (131) 1 533 5 (242)
2501 70 (112) 1" 523 20 (004)
2 416 5 {200) 1 516 20 (062)
2408 20 (041) 1" 430 5 (170)
2 350 5 (210) 1420 5 (233)
2313 20 (122) 1412 5 (312
27303 30 (140) 1371 5 (322)
27194 10 {210. 211) 1 341 10 (134)
2 071 5 (132) 1 283 5 (262)
1842 5 (113)
(GWEE bt (=) MK : Fe.

Si0.94" 1%, Mg.Si0,5 9%

(Mg, Fe).Si0O4 Iron magnesium
ortho silicate, (Olivine)

(D : A Y — 7hkts, Rk, HWR
& (ks SME  2sY (BE,
WEE 3 26~3 40%

178. 2 (Feo-ssMg 0-15) 0O- SlOg Iron

magnesium ortho silicate,
(Ferrohortonolite, Olivine)
(s - ik ts ~taE R
#7737 ao=4 808A, b,=10"4524,
Cco=6 OSOA, Vi, Pbnm, z=4
(BULE, mE 41577 (BB
& :

d(A) I/I, (hkl) dA) 1/1, (hk}) 9
522 20 (020) 17829 10 (151)
3958 20 (021) 17775 40 (222)
3770 10 (101) 1766 10 (240)
3547 30 (111) 17699 10 (241)
3055 5 (121) 1675 20 (061)
3037 10 (002) 1646 10 (133)
2821 100 (130) 1622 10 (152)
2625 20 (022) 1602 10 (043)
2612 10 (040) 1534 5 (213)
259 50 (131) 1530 5 (242)
2495 70 (112) 1520 20 (004)
2409 5 (200) 1511 20 (062)
2400 20 (041) 1 426 5 (170)
2 346 5 (210) 1 417 5 -(233) -
2306 20 (122) 1407 10 (312)

—~ 91 —

co=6 095A, Vi, Pbnm,

magnesium ortho silicate,
(Hortonolite, Olivine)

(1)Yf, At ~ *«%é (2)%E B -
#HP a =4 799A, b,=10" 3934,
Co=6 063A, Vi, Pbnm, z=4
(GME, w388 (4)E
il -

d(A)Y I/1, (hki) d(A) I/1, (kD) 9
521 20 (020) 1834 5 (113)
3945 20 (021) 1" 820 10 (151)
3762 10 (101) 1769 .40 ({222)
3535 30 (111) 1 761 10 (240)

3 045 5 (121) 1 753 5 (123)
3027 10 (002) 1 693 10 (241)
2810 100 (130) 1 665 20 (061)
‘2 616 20 (022) 1640 10 (133)
7509 10 (040) 1615 10 (152)

2 549 60 (131) 1" 595 10 {(043)
2489 70 {112) 1"531 5 (213)

2" 400 5 (200) 1" 525 5 (242)

2 389 20 (041) 1 515 20 (004)
2340 5 (210) 17504 20 (062)
2297 20 (122) 1419 5 (170)

2 286 30 (140) 1414 5 (233)
27184 10 (220,211) 1" 403 5 (312)
27062 5 (132) 1" 367 10 (322)
17974 5 (221,‘230) 17333 10 (134)
1908 10 (150) 1275 5 (262)
GWE%E JRITE T ea 1752, nwpf
1781, ey 1'795% Sedilify 1 2V 65°

(=)™ #lAk 1 Fe2Si0459'0%, Mge
Si0,41°0%

2(Fe ocsMgos:) 0-Si0; Ifon
magnesium ortho silicate
(e ikt (MRS © #1050
a,=4 783A b,=10" 335A Co=
6 031A, Vi, Pbnm, z=4 (3}tE
w3 74 (ET R

ah) 1/1, (hkl) d(d) 1/1, (hk}) 92
516 20 (020) 1" 896 (150)
3 920 30 (OZI) 1°825 5 (113)
3 745 10 (101) 1" 809 10 (151)
3523 30 (111) 1'762 40 (222)
3031 5 (121) 1" 755 10 (240)
3015 10 {002) 1685 ‘10 (241)
2" 792 100 (130) 1" 655 10 (061)
27604 10 (022) 1" 632 10 (133)
2582 5 (040_) 1" 605 10 (152)
2534 60 (131) 1" 586 10 (043)
2476 60 (112) 1" 525 5 (213)
2 396 5 (200)- 1514 5 (242)
2374 20 (041) 1" 508 20  (004)
2333 5 (210) 1495 20 (062)
2° 286 30 (122) 1" 410 5 (,l 70)
27272 30 (140) 1" 398 10 - (312)
2174 10 (220,211) 1" 361 10 (322)
2049 5  (132) 1327 10 (134)
. 221,23 17268 5 (262)
1961 5 (042 )
(GYHE#E MITE ey 1721, nwp

’




1128

#® r

5 52 4 (1966) #5752

1748, ey 1" 757" Yedfify © 2V ~80;
(=)™ Bk : Fe,Si0.45.8%, Mg,
Si0,54° 2%

181. Z(Fe o'“Mg 0-56)O'Si02 Iron
magnesium ortho silicate,
(Hyalosiderite, Olivine)
(D : ks (28 RS < #4777
a,=4"787A, b,=10"332A, c,.=
6 035A, Vi, Pbnm, z=4 (3)it
&\, 3 720Y0 (4B SUE
d (;X) I/, (k) . d (;\) I/1, (l.xkl) 92)
516 20 (020) 1" 825 5 (113)
3924 30 (021) 1807 10 (151)
3752 10- -(101) S 1°763 - 40 (222)

3 525 30 (111 . - 1755 10 (240)
3509 10 (120) 1.745 5 (123)
3037 107 (121) 1686 10 (241)
3016 10 (002) - 1656 10 (061)
2°797 100 (130) "1 649 5 (232)

2 605 10 (022) 1633 10 (133)

2 583 5 {040) 1" 606 ) 10 (152)

2" 536 60  (131) 1587 10 (043)

2" 478 60 (112)- 1" 524 5 (213)

2" 396 5. (200) 1" 517 5 (242)
2375 20 (041) 1" 509 20, (004)

2" 332 5 (210) 1" 496 20 (062)

2' 289 30 (122) 1" 410 5 (233)
2°274 30 (140) 1" 398 10 (312)
2176 10 (220,211) 1" 361 10 (322)
27052 5 (132) 17325 10 (134)
1898 10 (150) 1276 5 (262)
(GMEE JBITFE ey 17720, nwf
1736, ey 17572 Sea@hfy . : 2V 77
(+)% #8% : Fe.Si0,44%, Mg, Si
0,56%

182, 2 (Fe pasMg 06s) O+ Si0; Iron

magnesium ortho silicate,
(Hyalosiderite, Olivine)

(e ERRE (% R < 8
a,=4 784A, b,=10"3184, c,=
6 027A, Vi, Pbnm, z=4 (3)H
H, W 369 (TR :
d \A) 1/1, (hkl) d (A) 1/1, (hkl) 92
515 20 (020) 1" 8 10 (151)
3 916 40 (021) 1 823 5 (113)
3 744 10 (101) 17807 10 - (151)

© 3516 30 @Qu) 1 761 50 (222)
37481 10 (120) 1" 754 10 (240)
37030 10 (121) 1" 743 10 (123)
3014 10 (002) 1" 684 10 (241)
2°791 100 (130) 1" 654 10 (061)
27 601 10 (022) 1" 644 5 (232)
27578 . 5  (040) 1631 20 (133)
z '533 60 (131) 1" 604 10 (152)
2475 60 (112) 1" 586 10 (043)
2' 391 5. (200) 1°523 5 (213)
2370 20 (041) 1513 5 (242)
2" 330 5 (210) 1" 508 20  {004)
27 285 30 (122) 17494 20 (062)
2" 270 30 (140) 1 408} 10 {170)
27173 10 (220, 211) 1" 406 (233)
27048 5 (132) 1" 397 10 (312)
1" 962 5 (221,230) 1" 359 10 (322)
(5% JRITE ea 1710, nwf
1'733, ey 1" 7487 et fy : 2V 29°
(—) 4Rk : Fe,S510.36%, Mg,Si
0,64%

183. 2 (Fe ¢12Mgvss) O Si0. Iron

magnesium ortho silicate,

184.

(Chrysolite, Olivine) .

(D& gkt ~+ ')—‘7‘@@ (2%
i AP ao=4 7637, bo=
10°225A, ¢, =5 993A, V}F, Pbnm,
z=4 (bE, %E : 33387
(4Bl

d(d) I/1, (hk) d@R) I/1, (k1) 9
513 40  (020)° 180 10 (150)
3888 40  (021) 1" 794 10 (151)
3730 10 (101) 75 50 (222)
3502 20 . (111) 1743 10 (240)
3485 10 (120) 1733 10 (123)
3010 10 (121) 673 10 (241)
2" 995 10 (002) 1639 10 (061)
2°771 100. (130) 1632 10 (232
2" 515 60 (131) 1621 20 (133)
27461 60 (112) 17592 10 (152)
2" 381 5 (200) 1617 5 (213)
2°351 20 (041) 1" 506 5 (242
2' 319 5 (210) 17499 20 (004)
27273 30 (122) 17482 20 (062)
2252 >30 (140) 1399 5 (170)
2'162 10 (220,211 1397 5 (233)
2°034 5 (132) 1390 10 (312)

- 221,230 1" 354 10 (322)
ross 5 (042 ) r39 10 (134)
(BGNEE JRHTE :ea 1657, nwpf

. T g 27) s . o
17667, ey 1°690% sty : 2V 88

(+) % #m%  Fe.Si0,11°8%, Mg,
Si0,88 2%

2 (Fe o~1oMgo-9o)O’Si02 Iron
magnesium ortho silicate,
(Forsterite, Olivine)

() e RS aEY

185.

a0=4 7604, b,=10"2234, . c,=

5 992&, Vi, Pbnm, z=4 )i
B, @ 33537 (4)mHR R :
d(A) 1/1, (hk1) d(A) 1/1, (hkl) 92
511 (020) 1" 878 (150)
433 10 (110) 1794 10 (151)

3 892 60  (021) 1751 50 (222)
3728 10 (101) 1742 10  (240)
3500 20 (111) 1733 10 (123)
3487 10 (120) 1672 10 (241)
3013 10- (121) 1°639 10 (061)
2°997 10 (002) 1635 10 (232)
2°771 100  (130) 1" 620 20 (133)

2' 515 80 - (131) 1592 5 (152)
2461 60 (112) 1'506 -5 (242)

2" 383 5 (200) 17498 20 (004}
27352 20 (041) 17481 20 (062)
2319 10 (210) 1" 396 10 (170, 233)
2272 30 (122) 17389 5 (312)
2252 30 (140) 1353 20 (322)
2°162 10 (220,211) 1'318 10 (134)
2°035 5 (132)
GYEE BITE ea 1 659, nwpB
1672, ey 1 6952_’? Sl 2V 913

(+) ™ 48 : Fe.Si0.9° 8%, Mg,
5i0,90" 2%

2(Fe o0 Mg 6o01) O+ Si0, Iron

magnesium ortho silicate,

~ (Forsterite, Olivine)

(V& : At (@ RiE < #)7

ao=4"T59A , b,=10"220A, c,=
5 991104, Vi, Pbnm,
WHE 137345 (4)EHTAREE :

z=4 (3)HEF,

186.

187.

--188.
189,

d(A) 1/1 , (hkl) d(A) I/1, (k1) 92
510 (020) 2034 5 (132)
432 10 (110) 1879 10 (150)
3884 60" (021) 1751 40 (222)
3722 10 (101) 1T 741 10 (240)
3500 20 (111) 1 733 10 (123)
37481 10 (120) 1672 10 (241)
3010 10 (121) 17639 10 (061)
2994 10 (002) 1 633 10 (232)
2°770 100 (130) 1620 20. (133)
2514 100 (131) 1591 5 (152),
2460 80 (112) 1498 20 (004)

2" 350 20 (041) 1" 481 20 (062)
2318 10 (210) 1396 10 - (170. 233)
2271 40  (122) 390 5 (312)
2251 30 (140) 1352 20 (322)

2 162 10 (220.211). 1317 10 (134)
(5ME% JRIrER tey 1 656, nwf

17672, ey'1 6927 Sefg:2V 93
(+)™ $R% : Fe,SiO, 9'4%, Mg,
Si10,90° 6%

2"(F9‘\omeg o-ge) O- SiO, Iron
magnesium ortho silicate,
(Forsterite, Olivine)

(D& - at QRS #%5)°
a,=4"758A, bo=10"207A, c,=
5 988A, VI, Pbnm, z=4 (3HE

W 13 275V (4)EHTRRBAE
d@R) I/, (kD d(A) 1/1, (hk1) 9
510 50 (020) 27032 (132)
430 10 (110 1876 zo (150)
3883 70 (021) 1785 5 (151)
3723 10 (101) 1'750 40 (222)
3496 10 (111) 1740 10 (240)
3478 20 (120) 1781 10 (123)
3007 10 (121) 1671 10 (241)
2992 10 (002) 17636 10 (061)
2768 60 (130) 1634 10 (232)
2512 70 . (131) 1619 - 20 (133)
2458 100 (112) 1'590 5 (152)

2" 383 5 (200) 17497 20 (004)
2347 20 (041) 1479 20 (062)
2316 10 (210) 17397 10 (170.233)
239 40 (122) 17388 5 (312)
27250 30 (140) 1'351 20 (322)
2'161 10 (20.211) 1°316 10 (134)
(5ME#%  JEITE ey 1°645, nwB
1°660, ey 1°679%" Stdhfy : 2V 92

(+)™ $a8% : Fe:Si0.4%, Mg.Si
0.96%

3(Fe, Mn, Be),Si0,- (Mn, Fe) S
Iron manganese beryllium
silicate-iron sulphide, (Helvite)
(6 : e, Je, FRE, G
(20 bR © S2p™ (S)E, W
3 16~3 37"

Fe.TiO, Iron titanium oxide

F9203'Ti02, FezTi05 Iron
titanate

()BTl

a@A) I/, Gk . a@l) I/1, k) ®
496 33 154 53

348 100 149 1

274 80 1°46 1

245 13 142 8
240 11 138 5

220 11 135 7

197 24 130 5

18 27 126 5

7 13 124 5

1 69 1 116 - 3



A, co=14"135A; ¥k (Z5)P
a,=5523A, a=54"51; C%, Ry
(3)bE, w4 44~4"90¥
50" (@& (°C) :1370%  (5)
WAbsEagME - A (5, 6H-HCI,
6N-H,SO,, 6N-HNO,, ~uo+>

CILAFN, NaF LTI T )
(6T R

dAY I/, (hkl) dA) I/L, (k) 3
373 50 (102) 120 30 (312)
2'74 100 - (104) 1718 60  (2010)
254 85 (110) 115 70 (314)
223 70 (113) - 112 70 (226)
186 85  (204) - 1707 70 (2110)
172 100 (116) 100 30 (318)
163 50 (108) 0 978 50 (1014)
150 85 (214) . 2013
147 85 (300) 07970 70 (324 )
'3 70 (1010) . 0790 70 (410)
27 60 (220) 0921 85 (3110)

0913 70 (2014)

(THEE  #pa © 5% BEE  MHS,

- VH 540% ; MH 5~6%

191.

192.

193.

FeO-Ti.0;, FeTi.O4 Iron
titanium oxide

(Ve B QWSS 25 (%
B ALY 4,=847A, O, Fd3m,
z=8; a,=8 50A % (3t E, BE:
47346 (21°C)% (4)EH MR

d(A) I/I, (k) = d(A) I/, (hkl) 178
299 50 142 70
256 20 130 50
244 70 12 70
195 70 108 50
163 50 1703 70
153 100 100 70

2Fe0-+Ti .03,
titanium oxide

(1%55%1_ CAH (RER /1/)179)
a,=8 5OA

Fe.Ti20s Iron

Fe,Ti O Iron titanium oxide
180) _ . °
(1) S © 3L,  ao= 1172754,
«=90; 07, Fd3m (2)E#risss:
d(R) I1/1, (ki) d(A) I/1, (hkl) 18)
2293 40 (422) 1230 10 (842)
2203 5 (431 132 100 (933
2163 100 (333) 106 10 (862)
1986 70 (440) 1084 40 (666)
1872 40 (42600 1016 10 (775)
1745 5 (622) 079997 5 (955)
1693 10 (533) 09838 10 (382)
1660 5 (630) 09687 5 (366)
1619 5 (444 09528 5 (10.62)
I's72 5 (SL7L) 09397 70 (12,00)
1478 5 (553) 079300 70 (il51)
1463 5 (722) g 12,22
I'375 5 (733) 079146 40 (10. 64
1353 5 (821) 08711 5 (10.82)
1328 100 (660) . 13.11
08633 70 ( 993)
301 10 (555)
1250 10 (752) 08440 70 (11.73)

A, co=5 68A35) 4 C6/mmc,
z2=2; NA (:473‘)181 ao="5 958.&,
co=11"743A, z=12 (50atomic %
S #E ¥ 3 NiAsT BB THER)

(3)NLE, W 14 58~4"79%. 4 69
(X#, FeosS), 484%  (4)Bhs&

(C) :1195* 1193% 1170~1197"%
Sy AT bEm R @ A (5K, 0700062
g (18°C) /100m) ¥ 4 (=2 Fn -

Ny, ey e Tra—,
N 44) . 30)

~ar e +8) Y m (BT (6B

HREE -

d(A) I/, (hkb) aA) 1/1, (k)

511 10 176 20

472 20 1'72 80

38 20 164 30

2°98 . 80 1747 50

268 90 145 30

254 20 137 50

2 32° 70 132 30

210 100 1z 50

191 30 1n 50

190 20 105 50

d(A) I/1, (hkl) dR) I/1, (k)

297 33 144 9

2 88 4 32 13

265 33 130 5

206 100 118 1

71 33 ri; 13

161 7 105 7

1748 4 10 1

d(A) I/I, (hk) d(A) I/I, (hk1) 18D

298 90 (110) I'50 50 (215)

293 50 (004) 149 50 (220)

267 . 90 (112) 147 60 (008)

252 30 (201) 146 50 (117)

215 50 (203) 4 60 (222)

214 50 (105) 142 50 (311)

2°09 100 (114) 34 . 40 (313

195 50 (210) 133 80 (224)

192 - 60 (211) 133 50 (118)

1°75 60 (213) . 1'28 40 (401)

1 72. 90 (300) 127 40  (217)

164 60 (116) 123 40  (403)

1'62 4 (214) 119 40  (226)

1'60 40 (107) 118 40  (321)

Fei.:S, (x=0~0"2)

d(A) I/1y (hkD) d(A) I/1, (kD) %

298 60 129 20

2" 64 80 121 20

245 10 117 30

22 10 111 80

206 100 109 80

188 10 107 10

172, 70 1705 70

161 40 105 80

1" 45 20 0 99 50

143 40 097 50

132 60 09 70

(TVEE e R R MH
35, VH 1607

195. Fex-1Sx, (x>5), Iron sulphide,

(Pyrrhotite)
(1B HR s -

- 93 —

196,

fﬂtiﬂi# >JE A T%W ERREE T L2, 30WE 1129
d) /1, (k) d@&) /1, (hk) ah)y 1, k) ad) I, (k) dA) I/1, k) d(A) I/1, (kD) 18
166 51 110 1 17238 10 (911,753) 08294 10 ,(13.'33> ;igg ;g ' }?2 10 .
- : 955 17 5
1763 8 ) 07984 10 (14.20) gjg g 110 40
. . 107 5
- 190.FeO-TiO,, FeTiO; Iron titanate, 194. FeS Iron sulphide, 206 100 105 30 -
(Ilmenite) . (Troilite, Pyrrhotite) res s 00 1
72 40 968 10
(D @ mh, % ,_‘@,ff%%@,‘ﬁ%% & . B ~106, FREG~HH 161 5 0908 30
@ (2 RAE X7, a0 =50 0791 Bl QRS 7 =343 re. |

FesSs Iron sulphide, (kansite)
(s S 3T (. L‘)183)aa_10 1

R @ErR

Tadky

197.

198.

/1, (kD) d(A) I/T; (hkl) 183)
505 50 (200) 154 10 (533)
299 50 (311) 14 30 (711.551)
232 100, (331) '3l 50 (731.553)
'8 100 (440) 126 50 (800)
173 50 (531) 14 30 (840)
FeS, Iron sulphide, (Pyrite)

(1) : Bf (ZFEB%L ik (|
,L\) a,,—S 417A TS, Pa3, z=4
(BE, % 501 (X%&)“’ (4)E
I ARBAE '

dA) 1/1, (KD d@A) 1/1. (kD) isn
3128 36 (111) - . 11548 6 (332)
2°709. 84  (200) 11057 6 (422)
2423 66 (210) 10427 ° 27 (511)
22118 52 (211) . 170060 . 8 (432)
179155 40 (220) 09892 "6 (521)
16332 100 (311) 09577 12 (440)
15640 14 (222) 079030 15" {600)
15025 20 (230) 08788 8 (611)
11448 24 (321) 08565 7 (620)
12427 12 (331) 0°8261- 4 (533)
12113 14 (420) 08166 4 (622)
171823 7 (421) 077381 5 (631)
FeS, Iron sulphide, (Marcasite)

(Ve HFREE, 7 —sBt 28

EHEE T a0 =3354, b,=4'40

A Co=5 35A ViZ, Pmnn, z =2;
ao—4 436A bo,=5 414A co=3 381

A,‘Vh , Pmnn, z=2 (QWtE, &
e 35, .
B 148877 47 875(XM)  (4)EHF
e s
B
dA) I/I, (k1) d(A) 1/1, (k1) 3
344 40 1740 1
271 100 137 7
2741 25 1°32 2
2" 32 25 1°30 2
205 2 . 1721 6
o1 30 119 5
1’76 . 63 1716 6
1772 4 1709 8
169 . . 15 1707 1
167 10 106 1
1759 20 1°04 5
152 6 102 1
150 5 101 1
147 1 07993 4
1743 13 07987 4
0°962 10
d(R) I/1. (hk]) dA) I/, (k) 3
344 60 153 40
2796 40 152 50
2270 100 1°50 50
2755 - 20 1743 60
2°41 70 1°37 50
231 70 1"22 50
2°10 20 121 20
205 20 1721 40
1794 40 119 50
1791 60 116 50
187 10 114 20



1130 & i F 52 4 (1966) % 7 &
ady 11, (k) d@) 1/, (hkD) 31‘{‘; UL (hk) ‘f‘é&g’ ‘I‘éé, (hkl) 39 208.La,S; Lanthanum sulphide
. : .
7 20 15 o 298 40 29 20 (1), ﬁ’ﬁ%nzg@)ﬁnafﬁl_ I,
169 50 107 40 3_70 £ 126 60 (y-LasS,)* —g 727A Th,
167 40 106 50 ~41 60 123 60 A .
7 220 60 120 60 PR TS, I43d, z=54; a,=8 723
IS 60 ros 60 21 2 Ly so +0 OO]ASG) C(B)E, ®E 147983
. o, e . "17 60 . . .
(5Yi%  #27 : >450°C, —v r® g I 70 (X #) 12 4 9312 4" 85% 5 01%)
164 100 11 20 . o pram N 30) 5e o 3 30)
. . . 4"997(0°C/0°C 47 911(117C)
199.FeS-Cr,S; Iron chromium - ret 2 ros 20 (@R (C): 2035:i30129) 2100 ~2150
I'se 40 106 100 : ’
sulphide, (Daudreelite) . 1 éo ro 80 (vac. )?0) Y LR
(1)@4 un@ (ZWEB%L :Zji 146 A60 1ot 80 (ZK)SO) 2@ (@)30) (6){%% a—La2832
a,=9 966A, Ol Fd3m (&, a@l) 1/, (hk) d(A) I/I; (hk) X .
o 35) 321 40 149 40 G50CLIT THET 2L vwbhTn
T 1381, 3 842(X¥§'c) (4)Eyr 308 40 r zs 30 2129 B-LasS, :650°% & 1300 +100
277 100 25 30 o PR *
749 50 22 20 o o T S A 4129
A 21w vz CORBATILE 5 , B A 925 Jom
e R) 1A, Gk ® -5 o 129)
%(?) Iﬁ) . (kD U}‘%) 1</)0 (kD 2'18 20 114 20 A 2 1300 £100C ’ /9—).}/
' S 15 20 204 20 107 40 : .
232 ;38 1-42 10 1Y 6o 104 30 209. La S, Lanthanumlzgs)ulphlde .
. T 0 186 0 0984 20 e o —g
7o 0 1% 168 a0 095 30 (l%zaajiiiigf@ f4 g(i); ?}%A{%)
= . . zZ =
: : 0 168 - 90 0904 20
_ g% 2 T 1 61 30 0880 20 483" (3@ (T) : 16502
205 20 105° 40 55 30
L1%. 40 1oz 100 210. Mg;N, Magnesium nitride
v e R 203. LaN Lanthanum nitride " (1)@ ﬁﬁ’@ (2)E B _ij‘lss

200,
-stlphide, (Pentlandite)

201.

202.

(Fe,Ni) ¢Ss Iron nickel

(1)@ ﬁfﬂﬁfé (Z%EE%L ifl'gs)

a0=10. 09A Oh, Fm3m, z=4
(3L, W 4 6~5 o35 (4)@#5
BEE :
ad) e k) d@R) I/, (k) B
355 (220) 1" 698 10 (531)
335 20 1" 528 20 (533)
304 .90 (311) 1518 200 (622)
2°9 700 (222) 1308 50 (731)
2°52 10 (400) . 17253 ) 50 : (800)

2" 30 50 (331) - 17227 20 ~(733)
2°195° 10 — 1"157 10 (751)
2"13 10 — 1'071 10 - (664)
1"95 30 (511) 1°051 10 © (931)
177 100 (440) - 1°024 50 (844)
(5Mii% (FeaNis)Ssia,=10"09
A? (Fe1sNis)Ss ta,=9 9187

W 47 956(X )%

(Fe,Ni)sS, Iron nickel
sulphide, (Violarite) ‘
(s @ KM ~SRIRE (2 Sk
HP a,=9"40A, 0I, Fd3m,
z=8 (3)LE, W :45~487%
€79 (X#)® (4)EHE LA

d(A) 1I/1., (hkl) d(A) I/I. (hkl) 3%
33 50 ra23 30

28 100 118 30

237 80 10 30

208 20 106 30

193 30 0993 30

183 70 099 70

168 100 0915 30

4 30 0838 10

137 30

(Fe,Ni)S; Iron nickel sulphide,
(Bravoite)

()& : BIRE (2R o
a,=5"56A, Tj, Pa3, z=4(3)lL &,
W 460 (X)) (EHTE%
fif.

204.

205;

(IS o F (ALY a.=
5 28A; a,=5 294" 0f, Fm3m,

z=4 (2HE,%E 6 9% 6 845
Gyttt d « 4 (E&H ¢
W)™ @5 S ELaN:
a0=5"32A, b, =5 30A, c,=5 25
A, BEE4 69g/cm327)

LaO Lanthamim oxide

(l)ﬂ%’aa%l_ Ca K (s L\)m) ao=

52494, 0f, Fm3m, z=4 ()i

H, W 7114

Laan Lanthanum oxide,

" (Lanthana) ;

e e, ft (z)ﬁfaaf%l; R
7 (AR 0,=39344,¢c,=6134

A D%;, P3ml, z=1 (BLE, &

BE 167 580(X #1), 6756 (4l

206.

207.

(°C) : 23053 2250 £40™ (5)53#71k
R A Ok, O 0004g (29°C)
/100m1)3” 5 (B, NH.Cligw, 7
1L:—11/)3°)31)T (72 b )®

(6)fi% L5 (CH) La,0,1*
M (Mn,0,); a,=11"40A, 7%
BE 15 84g/em® (X#R), TI, la3,

z=16 #&F ! 350~600°C, CHI—A
ﬂ129)

e

LaS Lanthanum sulphide
(I%EE%L MH E’L‘)Izg)
5 854A 0;, Fm3m, z=4

W 15 660(X ),
(C) 1 2200

LagS, Lanthanum sulphide

(L Gt @ L H a,=8 7304 ,
Tq 143d, z=4 ()&, %E :
544 (X #), 534" (8 (C):
2100'%)

QHE,
575" (3)a 4

— 94 —

211.

aa—9 93A T, la3,z=16:. a,=
9°95%) (3)E, BE 2 712(25C)
@RI (C) 1 51500 (5)5r
FACEIHE T (50 ® 5 (3
K, Pra—u)P g () ()
rigsln

d(A) 1/1. (mkD) AA) I/, (k1) 1)
286 50 1" 53 50
2" 65 50 1" 50 20
248 50 1°47 50
216 100 1'43 50
d(A) I/I; (hkl) d(A) I/, (kD)
1'95 50 1°40 20
1'81 50 1°35 100
180 50 1" 26 100
175 100 1"24 70
161 50
dA) 1/1, (k1) d@A) I1/1, (hkD)
4'08 13 1747 3
287 20 1"44 2
2°66 27 1" 36 20
2°49 20 1°27 12
2°12 42 1724 1
1'95 3 1"13 1
181 1 111 1
1°76 100 1707 2
1"61 3 105 1
153 3 1703 2
102 2

MgO Magnesium oxide,

(Periclase)

(e me, g6 (205 @it © 3

CF(EL) 7 a,=4"2134, 0%, Fm

3m, z=4; Wk (NaCl®), a,=
4208 ()E, W 3581 (X
#)77 358319 364 ~3'674% 3765
353 (OB (°C) : 2800 (5)
FALEEHE 7 (4, 0 00062¢ /
100ml, 0°0086g(30°C)/100m1)2 7
(Fra—n)? g (@, NHixw)>
(6)EIFT #5 H i -

dA) I/1, (kY d(A) I/I, (hk1) 129
27431 10 (111) 1°0533 5 (400)
2'106 100  (200) 0" 9665 2 (331)



ﬁlﬂqﬂ#ﬁﬁﬁﬁ%@%%%ﬁ& LU 2,

3DMY
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d(A) I/1, (hkD) d(A) I/1. (kD
1489 52 (220) 0°9419 17  (420)
1270 4 (311) 078600 15 (422)
1216 12 (222) 08109 3 (511)

(TWEZ  JRITE : nwp 17732120
1°736%) MgO & FeO & i3 584 % B
HEERL, FeOBOBME & b i
HhoWE->BETERICL S,
nwB (D): MgO (100%)1° 736 £0°002,
Mg0(90%)-Fe0(10%) 1" 768+
0002, MgO(75%)-Fe0(25%)1° 8
22 £0° 003, MgO (50%)-FeO (50
%) 1°948 +0° 005, MgO(22%)-Fe

L 0(78%) 2712407 01" #5240 1 3600

212.

213.

c® 2825C mEx : MH6
MgsP, Magnesium phosphideo
()85 B 325 a,=12'03A,
T, 123, z=16 (2)EHFHEIE :

dA) /1, (kD) d@A) I/: (hk1) 180
€9 60 (211) . 541
347 100 (222) 186 40 {45
2 6o (321) el 80 (622)
231 RO, (631)
TOl 30 (400 361
269 30 (420) 552,
240 ve 0 (63
25 70 (332) 721
246 30 (422) 271
431 . 642
w0 |34 rer %0 (s62)
510 651
150 . 561
a0 50 (521) I'ss 60 ,(732)
' 251 372
213 30 (440) 50 70 (800)
611 ) 811
9% 50 (532) ras 50 fggy
352 741
. 620 SN
reo w0 () i g (662)

MgSiO; Magnesium meta
silicate, (Enstatite, Bronzite,-
Hypersthene, Pyroxene)

(e wmte, gf, K, HE, W%
5 Q)R BHE M a,=8 829
A, bo=18"228, c,=5 1928, D},
Pcab, z=16; 1% a,=18 204,
bo=8 874, co=5 20A, Vi, Phca,
2=16 (LE, B 319 (Xig) &
318% 37 10~343% ()RR (C) :
1560% 1524°"  (5)EF i Hefi

d(d) I/I, (hkl) d(A) 1/1. (hkl) 12D
633 <1 (120 1984 13 (421)
£41 1 (200) 1958 24 (361)
3303 35 (211) 1026 4 (431:162)
3167 100 (a40.221) 1887 6 (281)
2941 44 (231) 1854 3 (441.332)
rerz 87 (160) 1800 7 (262.380)
2825 23 (151) 1'786 10  (460.1.10.0)
2706 26 (241) 1773 7 (451)
2534 43 (311) 1" 732 8 (201)
2494 51 (022) 1702 9 (381)
2471 31 (30.251) 1698 8 (272)
2' 358 7 (331) 1°679 9 (182.412)
2280 5 (080) 1649 7 (7)) .
. 042,261y 1603 20 (2.10.1)
raz 7 (171.212) I'sss 10 (301)
2232 7 (341) 1’525 7 (s51)
2114 24 (360) 1520 14
2096 21 (351) 1485 34
2058 13 (27.152) 1470 22
2019 10 (280,242)
ady 1/1, (kD d(A) I/1: (hk)) 3
8 20 165 40

© 214,

d(A) I/, (hkl) d(A) I/I, (hk})
38 40 161 60
40 20 159 40
355 60 154 40
316 100 152 50
291 80 149 80
278 60 147 60
269 60 a5 20
253 80 raz 40
2738. 40 139 60
223 40 136 40
211 60 3¢ 40
205 - 40 130 60
2701 40 . 1°27 60
195 60 125 50
188 . 40 123 40
185 40 rel 40
178 60 1'19 40
173 40 : 116 20
169 40 113 20
d(A) T/1. (kD) d(A) I/1, (k)
111 20 108 .20
110 20 105 60
108 40 o4 20

(OY% YT D ca 1649, nwp
1°653, e7 1°658: ca 1°650% M
#fy 2V 31 (+)2V &R 11300~
1375C, Enstatite—>Clinoenstatite o
MgSiO; Magnesium meta
silicate, (Clinoenstatite)

(1) @ e, WH QSRS ®
#2Cs,, C2/c, z=4 (ANLE, B
B 23 193% 37 28%) (4R (C) :
4415572 431562%  (5)EAFGHME o

Jd(A) I/1, (hkD) d(A) I/1, (hkl) 189
350 10 161 80
329 20 1" 59 10
316 100 152 100
2'96 40 149 100
2" 87 100 147 100
280 10 13 10
2'72 10 138 100
2"53 80 136 40
2°46 80 120 60
2°09 80 127 80
2°01 40 1" 21 40
1°98 40 119 10
179 40 117 10
177 40 116 10
1"73 20 1"4 10
1"68 10 111 10
164 10
d(A) I/I. (hkl) d(A) I/, (hkl) 108)
4" 42 10 198 10
4" 32 10 196 10
328 60 1'93 10
316 60 178 20
2'97 90 173 20
287 100 172 20
254 40 164 10
2’52 40 1°60 80
2744 40 1°58 10
2742 20 152 40
2°36 10 1°48 20
2°18 10 146 40
210 60 1" 39 10
2708 10 137 70
2°00 10 135 10
d(A) I/I, (kD) d(d) I/1, (k)
133 10 1'13 10
1"32 10 110 10
128 10 106 10
1" 26 10 1704 10
125 10 1'03 10
121 10 101 10
116 10 0" 996 10

(6YE% JBIFE ! ea 17651, nwf
1°654, ey 1°660%" Sdlf : 2V

— 95 —

215.

216.

53° 30, (+)% 53f% : 1557°C,
Clinoenstatite—»MgzSi0427)
MgSiO, Magnesium meta
silicate, (Mesoenstatite)

() R B fi -

dA) I/1, (k) d(A) I/, (hkl) 108)
436 10 1°65 10
407 10 163 40
350 10 161 10
327 10 1760 10
323 10 158 10
316 100 1°51 10
2°97 20 1°49 60
2°90 40 1747 10
2" 87 20 1745 10
2'72 20 1'40 10
2'54 40 1737 20
2744 10 1" 35 10
2'29 20 ! 1"31 40
2" 22 10 1°26 20
2°10 10 122 10
196 60 1" 14 10
1"80 10 0" 989 10
1'71 20

QWE®  egmE® (1) 1410
C g THEEIZThrinzkl, 1410C
T10hrfRFE 3 5, (23:) 1400C %
THIREIC 3hrin#k L, 1400°C T24
hrf#FE4 %,

Mg.Si0, Magnesium ortho
silicate, (Forsterite)

(e - e, g QK SHEE &
F1 0, =4"76A, b,=10"20A, c,
=599A, D¥, Pbnm, z=4 (3)i
&\, B, 3 213(X )0 3 21
3191~3 333 322" (@) (C):
1890% 1885 «<1900% (5)5#r b2k
BN i (B (6)E RS

d(A) I/l (hkD) d(A) I/I, (hkl) 189
511 26 (020) 1878 5 (150)
388 69 (021) sl 2 (113)
73 25 (101) 1792 3 (151)

. 111 1°748 60 (222)
d487 21 (120) 1670 13 (241)
3000 17 (121) 1636 12 (061)
2768 53 (130) 1'sls 15 (133)
2513 73 (131) 158 2 (152)
2458 100 (112) 1572 10 (043)
2348 9 (041) 53l 1 (301)
2316 9 (210) 311
2268 59 (122) 1'514 10 (213)
2250 33 (140) 320
2161 15 (211) 1497 27 (004)
2034 5 (132) 1479 30 (062)

1438 4 (330)
1945 4 (042)

1396 12 (170)
d(A) I/1, (nkl) aA) I/1, (k) 3
1394 9 (233) 1125 1 (430)
13510 17 -(322) 10987 - 1 (412)
1'316 9 (134) 10360 3 (334)
1°295 2 (332; 1" 0201 3 (0.10.0)
1° 266 1 (204‘ . 283

09797 1 (381)

. 214 462
26 1 (262) 09266 1 (414 )

2.10.1

) . 163
ras 2 (081) 09061 1 (531)
1242 2 (270) 08748 1 (444)
1226 1 (350) . 3.10. 1)
1189 1 (400)  O#5 1 (5136
s 2 - 533
1155 1 (352) 08331 7 (326
11476 1 (272) 365

. 552
08281 9

. 263 (1.11_ s)

1169 2 ( 421)
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&, &

5 52 4 (1966) 7%

217,

218,

JEITE : ea 17636, nwf
1°651, ey 1°669%" Sty : 2V
48°55, (+)™ -

MgS Magnesium sulphide

e e, g6, KRB0 QW
RS | 5 (H.0)° NaClR, a,
=5"191A (3w, R : 2 80%
2 79~2" 853 27 85%%) 2 68 (X))
(@)RE=(C) 28 >2000% (5)5
PR E 5O & (8,
PC1)¥ % (#+r ooy )
Mn;C Manganese carbide -

(R BHEE - $H5% (b, e
6'89(17°C)* (3 (C) : 1217

(TME%

120771520% () ML -

219,

()@ SRt
. /L‘)

& (K7 E ()™

MnO ‘Manganese oxide,
(Manganosite)

(2%55%1_ hYys) (
a,=4" 445A 03, Fm3m,
z=4; a,=4 436A"Y (hE, BE:
5 365(X#) % 5 43~5 46 5 404
(@) () : 1650% 1785%) 1780%
ELFREE = F (KT 4

(~asrr-zz2Fn, ~Nvsr - TH

=) v (&, NHL.Cli i) %
(6)ET AR AE
d(A) I/I, (hk) d(&) I/, (hkl) 5
2" 568 62 (111) 1°1112 11 (400)
2223 100 (200) 170198 10 (331)
1°571 58 (220) 079938 18  (420)
1" 340 21 (311) 0°9074 15 (422)

~ 1283 - 13 - (222) 0°8554 13 (511)

0" 7857 4 (440)

- 220.

221.

(7% MnOm (m=10~1"13) :
s fbE s T e
MnOyis & THE 2 #4 LS 27 R
A AR 534050 BE R 1 MHS ~
6% VH 260" ‘

(Mn, Fe) O Manganese iron oxide
(1 s A () og,
Fm3m, z=4

Mn;0,, MnO-Mn.0;) Manganese
oxide, (Hausmannite)

(s : B, BRE~FE, (%5
W D EH a,=5 T5A, 6,=9 42
R, z=2 (3E, B 4 8562
47 722~4" 856" (4)8h 5 (C) : 1705%
G a s « R KT %
(tEE) ™ (6)EIHTHLAE

d(R) I/I, (hkl) -~ d(R) I/, (hkl) 182
308 40 15 40
287 20 144 20
27 . 60 13 10
249 80 128 5
23 20 123 5
203 100 119 5
180 20 117 5
70 10 112 5
164 5 108 5
158 10

222,

223,

224.

225,

226,

%77 MnOm (m=1"33~1"42) : =
EALEETH Y, HEFEATS
D, WLEFET2E>Tnws, "
Mn; 04, (MnO-Mn,.O;) Manganese
oxide, (Manganese spinel)

(185 St - i a0 =8 74
(2)BiE ('C) 1 1705%  (3)Aiibagy

W R 7 E )T @
SAREAE v

d(A) I/1; (k] dA) I/I, (hkl) 199
510 80  (111) 2'17 15 (400)
309 20 (220) 177 10 (422)
263 --100 (311) ° 1" 67 20 (3x)
2°51 15 (222) 1" 53 18 (440)»
(5Yz® : IEH > HR, 1170C ¢
2.8 R NNEE I 5, MgO-ALO,
LAl AL '

Mn,O; (q) .a-Manganese oxide

(I)ﬁ‘a HE (Zﬁ‘*aaff%iiiizﬁ(fzt
L) ao—9 41A, T7, Ia3, z=16
(ML E, WE 4 503‘”35). @yt

SRR Ok, B8 T ()7

(5)ET KR ELE -

d(A) I/L (hkl) d(A) I/I, (hkl) 195)
386 10 139 20

2'72 100 135 10

235 10 1°28 10

2'01 20 119 5

184 30 118 10

1" 66 90 116 10

145 20 114 10

1742 60

(5YE#% WA D 1080°C, Mn,0,—M
nQ% MngO4 b.c.c,a,=9" 4011&,
2=16" a-MnOm : m=1 50

Mn; Qs (7) 7~Manganese oxide
V& : BE CWaMsE ERY
BV TLFEMEE « R (K, Besg)?

27)

B ()T (BT EE

d(A) I/I: (hkl) d(R) I/I, (hkl) 19)
4°93 40 2°03 20 ’

308 60 183 30

2°74 70 1" 79 20

248 100 159 30

2" 39 40 1° 55 60

(5ME# ®hs 1 1080°C, Mn,0,—
MnO® y-MnOm : m=1"50~1"58
Mn,N Manganese nitride

(U8 St 32 2, =3 864,
2=1; a,=3 844A "7 (2B Al
d@&) 1/1, (hkY) dA) I/, (ki) 39
223 100 1"16. 27

1"92 66 111 3

1°36 - 27

dA) 1/1, (k) d(A) 1/1, (hk1) 17
3 85 20 1°93 80

273 20 1°36 90

2°22 80 1"16 100

Mn,N Manganese nitride
(1% B NH, a.=2 7734, c,
=4 520" (2)EARscfE

d(A) I/I, (hkD) a(A) I/1. (hki) 197
2°42 60 127 100 -
2728 60 1720 40

2"13 90 119 100

165 80 - 116 100

1" 39 100

227,

228.

229.

230,
231,

232,

Mn;N, Mananese nitride
(LR S 750 a0 =4 194kx,
Co =4" Oglkx;lgg)ao:4. 205, Co/a o=

0°98. (2)EF Ll

d(R)- I/1. (k) d(A) 1/I: (bkD) 39
2740 100 126 17

2°10 33 122 5

202 20 1°20 9

148 13 1°05 2

1°45 25

Mn‘N Manganese nitride
(I EREE (IEh, a,=3 765A Co
=3 684A™"

d(A) I/1. (hkl) d(A) I/I. (hkl) 197
217 100 1733 80

189 70 132 100

185 50

MnP Manganese phosphide

(1) R, SIRE (2R
25 8,=5 9054, b,=5"2494 ,
co=3 167A (3)ILE, % 15 39
(21C)® (@@ (C) -119030)
Gy LT © A (K5 #
(RsE) ™ (OB -

d(A) I/L (hkl) dA) I1/1, (hkl) 200
393 20 (110) 1°576 40 (320)
296 60 (200) 17483 20 (131)
2779 100 (101) 17423 40 (410)
263 60 (020) 17396 20 (202)
2'58 60 (210) 17357 40 (022)
247 80 (111) 173500 40 (212)
202 60 (021) 17313 40 (040)
1999 100 (211) 1°309 . 40 (330)
1963 80 (220)° 17298 80 (411)
1914 100 (121) 17288 200 (420)
1845 80 (310) 17282 20 (140)
1679 60 (130) 1°233 100 (222)
1673 80 (301) 17213 © 40 (041)
1669 20 (221) ° 1°202 80 (312)
1594 20 (311) 17200 60 (240)
1'585 60 (002) . 17189 100. (141)

Mn.P Manganese phosphide
Mn;P, Manganese phosphide
()& . BIKE (QE, BE 1512
(18T)” (3)iA (C) : 1095
(WA LEEEE A (k)T s
(mae)™

MnSiO;, (MnO-Si0;)
Manganese silicate, (Rhodonite)

(& k&, fie, #E, &E, B

e+ — py 30)
&, B (s B =3k
#H, B 340~3 68% 3 707"
@aEkE (C) :1270% 1273%  (5)E
P -

d(A) 1/1: (hkl) d@A) I/1, (ak1) 200
354 20 1832 20

33 40 1722 20

308 60 1' 685 30

297 90 17610 40

294 100 1'554 60

2'76 80 17476 30

2'60 80 17427 60

2'52 20 1" 386 10

247 10 17335 -10

2°37 30 1° 297 20

2° 22 20 1270 30

2'17 20 1° 098 20

211 20 1° 081 50

206 20 1063 50

1" 887 40 1°049 20



B IERRATE OFE B 2 b OIS 2

, 3OMH

233.

(6YEE JRITE ea 1733, nwp
1"737, ey 177473 Jeahfy © 2V 61°
s MH6™

Mn.SiO,, (2MnO-Si0,)
Manganese ortho silicate,

( Tephroite)

() IRE~KRE, R, REME,

234.

235.

Wikt (20 Sl e Ve
Pbnm, z=4 QA)E,HE 14 1%
(O (°C) 1 1340 1300%  (5)H
T HRELAE

dA) I/, (hkl) d@A)

I/, (hkl) 35)
53 20 1'56 60

4700 40 1°54 60
383 20 145 40
362 60 1°40 40
312 40 138 - 40
2°86 80 135 20

©.2°69 20 T 1020 40
2" 60 60 1"18 40

1255 80 116 20
2'44 40 . . 1715 20
234 40 1"11 20
224 20 108 80
189 20 1706 80
1"81 100 105 20
1'73 40 103 20
169 40 102 40
1"65 20
dR) I/1: (k1) aR) 1/1. (kD
394 40 2'12 10
366 40 2703 10
2'88 70 181 100
270 20 155 70
266 40 1' 50 20
2'56 70 143 20
2" 46 40 136 10
2°35 40 111 40
222 10

(6YH%E JRIFEE [ ea 1'759, nwf

1°786, ey 1" 747 ea 1°778, nwpB
1°804, ey 1°815™ Jeamfy : 2V 65°

18, (=)™ ;2ves;(—)® @z
MH 639)

(Fe, Ca,.Mn)Si0O; Manganese
iron calcium s1hcate,
(Bustamlte)

(& RE> 76 QE&EE =

£ BE, wE 3 32Y
RIS

WE

d(A) 1/1: (hkl) d(R) 1/1, (hkl) 39
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MnS (8) pB-Manganese sulphide,

(‘Alabandite)

(2) s
_Lji”’“)a,,—s 60A, z=4"; X
a,=3" 98A, co=6" 43A WurZIte

a,=3 976A, c,=6'43

R BkE, BE 1 40® 4050 (X

B2 3 27 (W)ERA(T) 1 1530%
(5 EHF BN

d(A) 1/1, (k) dA) I/ (hkl) @200
324 90 129 - 40

198 100 115 90

169 90 . 108 80

r4
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17372 40 (008) 17099 60 (205.109)
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o
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220 70 (042) 149 10 (1902
. 221 146 40 (262
717 80 (132)
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414 2
- v ror s 5" 99 (B)ﬁ?ﬂfﬁﬂs;)ﬂ’? i’g {ﬁ; (7
d(A) IA; (kD d(A) I/I, (hkl) 221 ’
st 17 70 268. (Fe,Mn)O- (Nb, Ta);0s Niobium ) (Ee) ™
2:23 128 igg gg tantalum iron manganese oxide, 274.Ni sP, Nickel phosphide
$140 100 1459 70 (Niobite- tantalite) (1)A 5 ( c) 111857 Q)% SR
2855 50 1336 70 (s : 26 ~RiBaAE, %E’@ (2)45 & N
2728 .50 1322 70 ﬁ %75353 _5 082A b _14 238 5t
250 50 1226 70 Ele . 4 275.Ni 3S, Nickel sulphide
712 5 I % AH:H" 7304, Vit, Pben, z=4 (D e, FHESELR (2
roge 50 rus 70 (3L, i : 548 (35()#’%_’ Fsse)_/Mn B, mE 5 82% (mirrai
1'202 50 1 022 50 =1/1, Ta:0:=17%);’ 795’65 L (7}()30) i (EEe)®
1825 70 50 « 50 30) g « 230) . ’
(1000 TRML = HALEH) ~8720,75°26~7"30"" (4)EHHE 276, NiS Nickel sulphide
ad) /1 wk)  dR) I/, (k) 20 8 (e B2 QREE =F, X
aon 1 100 4 11w ) 1L ) ® HT (WA (T) 17977 (A
ros = e © 300 100 I 70 L3RR TR (K, 07 00036g (18
vor ra 2% % 1o 2 C) /100m1) P 5 (k)
vo % reu c® 1o s, ()™ v (bl BPERRILS ) 7 4
o4 - 20 165 40 . ) . ' ' :
092 20 157 40 208 50 . Lres  s0 g, EA)P
088 20 146 . 40 1’78 50 ros 10 - . . .-
086 50 72 80 277.Ni ;S Nickel sulphide

(s REEY % REE v

(OMEE, BE 14 7Y WALy

HE A (K), B (EE)

Si,C Silicon carbide

() ;K (2HE, g 2 5%
Q¥ b EE A (Fra—n,
=705 K)P (AR,
%)

SiC Silicon carbide

(L EA~2 (205 R ¢ o
SiCK#H, B SiCxHFT (HE,
wE 1372172 37173 (OBLE (C):

>2697% 826002 >2700 H>

20003" £32210%" (5)5Hrfbaeey it
B AR (K, B, TAhY, ~uy
Ve Z AT, NaT e P a—
)% 5 (BKOH, ~u 4y +3) %
(6YEE - a-SiC 1 ") (W),

o= SiCiz EWyckoff™ 1z & 1y K4y

Eniz1I~ND4 BRrbYy, &5

IR E ) BHE O RS HRE S

NTwvb, eSiICOZDEHMEIE

v



fﬂ*ﬂ?%@ﬁ?‘%@%uaaa‘% THUNIC2,

3 DWHE

281.
(N EE~R

RE S~
280.

—TEP TSi L CIERTOIEHAI &
o.(f‘%f:@witﬂﬁblié 1332
"C})é; 8H, a-SiC ./\75, o=

3 079A, co=20" 146A 27R, a-Si

LR, a,=3 079A, c,=67"995
Z\ 75R, a-SiC 1K, a,=3 079
R, co=188 867A 84R, a-SiC :
K, a.=3 079A, c,=211"5394,

87R, a-SiC 1 AW, a.=3 0794,
c.=2190044, (Hiz "%, Riz%
A TR, £ ORI KT 3 HA
BFhOBOEKEH b bT) V!
2100°C, a-SiC=28-SiC, (a-SiC
75, a.=3 0817A, c,=5 03%A,
Ffh; B-SiCILi, a.=4 35904,
Yol 3 210g/cm?®)™ A 4~
~EfE

SiC (@) o-silicon carbide

& Ee, G, TG, ’é
(o) St - AH I a, =3 076A
co=15"074, Csv, Céme, z=6
(MeE, R 317V 321 (X M)
(4)E TR EAE ©

dR) I/1, (hkl) d@R) I/I, (hkl) 39
2763 20 "13 2
2'59 6 111 2.
2°51 100 109 6
2°36 40 104 8 -
2°17 12 1700 14
2°08 2 099 4
200 4 097 8
1°83 2 0" 96 2
1°68 4 0" 94 4
160 2 091 2
1'54 80 0°90 2
142 16 0" 89 16
131 60 087 8
129 4 0" 84 12
126 4 0" 81 2 -
122 2 077 4
118 074 10
073 2
dA) I/1, (kD) dR) I/I, -(hkl) 226)
4’3 60 118 10 : .
315 60 1'10 20
2'51 80 105 20
2'18 40 1700 60
2 06 20 0981 60
1790 60 0962 20 .
179 10 07923 20
161 40 0" 895 80
"% 100 0862 40
146 20 0842 80
132 100 07833 10 .
126 20
d@A) 1/, &k . d@) I/I, (kD) 26
2°50 100 109 ° 40
217 40 1°05 80
2'00 40 07998 60 .
1" 54 80 0° 975 60
142 - 0°89 100
131 80 084 100
126 40 .

(5YE% JBITE nwf 27654, ey
2 697" #Ex IMH 9 27

SiC (a, I) a-Silicon carbide

(2 a1 oK
% (BEEH)T 20=3 0744, co=
37704, C%, R3m, z=15 ()it

282,

283.

&, 3214703 217(Xi) 2
(4)mEl PR g5 ME

d(A) I/I, (hkl) d(A) I/I: (hkD).22D)
265 40 1°09 20
256 70 1°05 40
251 70 % 1°03 40
2°39 60 102 . 10
232. 50 0993 50
217, 10 07989 30
2710 - 30 0984 30
1°96- 10 0973 50
7 o2 0" 965 10
159 50 0°952 40
154 .90 0930 40
144 50 0916 10
1940 40 07897 40
132 20 0°887 70
1°31 80 0868 60
129 20 0°857 50
128 20 0'852 10
126 20 ¥ 0837 100 x
124 10 0826 40
114 10 0809 50
ru

30
(%EniE B - SiC wiﬁtg%m@#ﬁﬁc-—ﬁm‘ 3)

GWEE FHEK a,=12 694, a =
13°54°5" 15R, «-SiC 1 : X%,
a,=3079A, c,=37"78RA% JE#T
B IpwB 27647 ~2"649(Na), ey
27689 ~2° 6937 sy : 2V, (+)%
SiC (a, II) a=Sillcon carbide
(e e~ (20 S tExs - N
F7 8,=3" 0734, c,=15"08A,

4, Céme, z=6 (3LE, FE :
3 21827 3 217(X#%) %" 3" 208%)
(@RI (CC) & 432400%  (5)EIHT %
f& :

dA) I/1: (hkD) d(A) . I/1, (k) 220
2°62 60" 1°06 10
2°51 70 ¥ : 104 40
235 50 100 30 ¥
2" 17 40 ¥~ - 0998 50
2700 30 0986 40
1767 30 g 0" 973 50
154 80 X 0° 955 20
1"42 .50 0940 40
1.3 30. - 0911 . 30
131 80 . - . 0887 90 X
1'29 30 0874 10
1726 30 0" 862 60
122 20 07842 20
113 20 0837 100
1709 40 ¥ 0" 811 30

. 0'802 50
(XENiE B-Si CHO X HEFARFHRIc—FKT 5)

6% JRITE @ nwf 2 647 ~2 649
(Na), ey 2 689~2 6937 S
2V, (+)27’ 6H; ¢-SiC II .,\75
a,=3 0817A, c¢,=15"1183A%
SiC (e, M) a-Silicon carblde
(e BEe-26 QFEEE N
2D 5, =3 0734, ¢,=10"0534,
&, Céme, z=4 (ME, {ﬁf"‘“
3 214(X #8) ™" (4)EHT AR fE -

. d(A) I1/1: (hkD) d(A) I/1, (bkl) 22
T 2°66 40 103 30
2°57 50 100 40
2"51 40 ¥ 07986 50
2°35 50 07975 40 x
2°08 30 07963 30
183 20 0940 50

2101 —

284,
N

285.

1137
d(R) I1/1, (kkl) aAd) I/1, (kD)
160 40 0" 934 20 .
1" 54 60 ¥ 0914 10
142 50 0" 900 40
131 70 X 0" 887 60
129 40 0"863 100
2 0% 0°856 30
124 20 0838 80 ¥
118" 20 0" 824 40
114 10 0" 802 90
111 40 0" 799 10
104 50 0° 785 30

(HENZA-SiCHXLFHET O HITRIc—KT 3)

(5ME SewhfA c2v, (+) 4H, o-
SiC I : AFH, ao=3 0794, c,=
10" 254A%

SiC(a, I¥) a-Silicon carbide
() R 1N
HED 8, =3 0734, c,=52"78A, C,,
R3m, z=21 (LE, TE :

3 214:;15)227) 3 217(){{@)227) (4)E3 i
HfE - ‘

d(A) I/1. (hkD) d (;\ ) 1A« (hkl) 220
2'61 70 131 70 X
2751 100 % 129 10
2°47 20 126 30 3
2" 38 20 123 10
2°33 10 rn 10
2'23 10 109 20 ¥
217 10 x 107 20
2'05 30 105 20
165 10 104 20
161 10 100 50 3x
154 80 3% 099 20
1°50 20 . 0'98 40
1743 30 0" 96 10
1"40 20 0" 95 20
1"34 10

0'93 20
(X ENiEA- SiC DL F BT o @i —KT 3)

d (A) I/L1 (hkD) d (A ) 1/1a hkl) 35)227)
091 10 084 90

090 30 083 20

089 70 0" 82 20

0°88 - 20 0" 82 10

Q87 30 08 "~ 30

0" 86 40 0" 80 30

084 20 : 078 50

(W% Sehf 2V, (+) Bk
a,=17"68A, a=9°58" 2IR, a-SiC"
NV :&7%, a,=3 0794, c,=5288

A %)

SiC (@, V) a-Silicon carbide

(165 B3 © BEHD a,=3 0734,

co=128 17A, a=4°07 (B/hDK
HHEFIcHEL T %), Ch, R3m,

=51 (2E, ®E 3 218,3 217

(X#8) ™7 (3)EHF AR

d(A). I/1. (hkD) d(A) 1/1. (k1) 2
2763 50 151 <10
260 20 ’ 146 <10
257 20 43 20
253 30 141 20
251 100 133 10
2748 20 131 50
2742 10 130 10
236 40 129 10
2°3¢ 30 126 10
221 - 10 125 10
2°17. - 20 121 <10
2715 20 1"14 10
2703 10 113 <10
1798 10 110 10
170 <10 ros 10
169 10 S 107 <10
165 10 C 104 10




1138 & & #5244 (1966) H£75

‘i'(éo) BV aR) 115 kD) B-SisN, ao=7 594, c,=2"924% (7)11‘*%:@@?)1$ ‘nwf 17544, 5739)
r e . . 1
55 20 0955 20 (B)HLE, HE 3 15(X#) , 3 442 15538 nwp 175352, ey 175430
I'sa 50 07984 10 (@R (C) 11900 (MET)® = a2V, (+) R e-Quartz
Y R 1897 (S HLFMOIE T AR (k, - (BRE)24-Quartz (HAR),573
2  d
o 1 osel 20 WES, B, vy TATFN, C s 1 2230C
’ "841 <10 . 4 gpeae o
0" 936 . NEAY - PO — L . ( . 5. . i
093 <10 0832 <10 /. ZZ)/ 7= ]) 44)ﬁ(ﬁ (7 291. Si0. (B) B-Silicon oxide, (8 -Quartz)
) o ] V), (BT Y)Y RNNFE (s dmn, (6 (2% SHEE -~
0298 <1g Soe <ho i, 7% )® (6)EHTR B 23 e n g o
0898 <10 01809 <10 . ¥ a,=5 114, c,=5374;
088 40 . 07801 20 'a(és) s 92‘533 ?(5\3)1 e 522‘1“3 228) ﬁmﬁaﬁﬁ‘:”)aoﬂ 9894, ¢, =5 446
"882 < 10 o & :
78T <10 428 60 (ozog 1'25(9) zg Emg _ A, z=3 ()=, w2 6513”
: 38 40 (002 1800 20 (242 .
o L 344 40 5400) 1764 40 (024) 27653~-2°660%° ()AL (C): <
(4)1;%;?) JRHTE : ea>2"66, nwf . v 14703 #914770 1610 (5)54i1k
= d@A) 1/1, @k d@R) I/, (kD) 7
2.6390 513,:3:1 SI4C Zﬁ-sﬁx)\ﬁ, a,= 3(10) AT A R HUMR R Ok, fERE, BhRE,
370794, c,=128"43 o 2873 95  (0%0) - 1'594 40 BYY  ZRATI, NaTY - T
286. SiC (e, V) a-Silicon carbide Fool 10 (o9 1o = Ca—, N B, )Y
: ~E ke B - i 258 70  (003) 1436 40 g e ’ 50 ; )
(1)5) ﬁé. %‘ (2)3‘?’:?53.1%1: N 2529 100 5(1)033 1416 40 s (T )k (7 )
F, lao=3 073A, c,=82"94A, (6)[EH7 48 34 1

s — e - 2483 20 (231) 1405 30
C R3m,zz7—33 (ANLE, BE 2427 20 (1) U334 @ s ) g
8217 (X)) ™7 (4B RN v W Gm)  Tw%s @ £43 60 (00) 1393 80 (209)

N N . 2232 20  (600) 1"301 30 342, 100 (101) 1"292 60 (302)
d@A) I/1, GkD  d@A) 1/, (kD) 220 _ : ’ 255 60 (110) 1217 60 (220)
262 50 . 1: 04 40 27149 - 40 (040) 1°295 20 2. 30 40 (102) 1"225 - 40 (123)
2'52 100 100 40 3% 2°074. 60 (041) 17260 10 222 60 (200) 1°196 60 (131)
gi’g gg * : 8223 ig % ress ‘w00 res 2'05 60 (201) 17190 40, (114)
204 20 095 30 85 90 (112) 1113 20 (132)

289. Si0 Silicon oxide, U7l 40 (202) 17105 20 (400)

res 20 - 094 30 - : : . 57 80 (121) 1044 20 (105.223)
160 20 091 20 (Silicon mono-oxide) 1421 80 (122.300) .
s 20 091 20 w .
156 30 089+ 20 & 231?2% R (2)5'?55%1‘%;.% 231!;1}5 (7E#% JRITE D nwp 175328, e
154 80 08— 50 r‘-—‘ﬂ:; (S)kbE’ ?E‘,g 122 . 27) o R o 51 .
149 10 088 20 » @ AL % (7 &)™ 1"5404°" 8%  ¢-Quartz (fKiEH)
143 30 087 40 TRV e 4 2p-Quartz (FHIRAY), 573C; B-
i:g 70 » 8:22 0 * ~290.Si0:{a) e-Silicon oxide, Quartzeg- Crlstoballte, 870°C
ree 30 o8 10 (a-Quartz) . (1250°C)* . < 2230°C 2"
126~ 30 % 0°8l. 20 = B pE e . i o
1o 2 x g8 % ‘”ﬁ) m% 9?3% (zﬁ_ﬁﬁﬁ*ﬁ% . 292, Si0, (@) ‘a-Silicon oxide,

’ ¢o=5 4054, D3, {a-Cristobalite)
GWEZ  BEIK 2, =27 704, a= $312, 2=3; 2,=4 904, co=539 (D : f8fs, B8 (RS E

A® EHRAEE, ao=4 903A. c
6°21'5" 33R, a-SiC WV : /\75, 2o N o o HE 8, =4" 9734 , co=6" 954, D%,
=3"079&, c,=83"10A% =5 393, 2 =37 (L, FIE: P4,2,2, z=4;a,=4"9A, c,=

2°647 (X #8292 65%2° 653~ 2° 660X
2°651% (4)ELA (C) @ <1470¥ %
147737 1610"Y (5)53 ML

R (k, t5EE, E, ~wsr -
AT, »uF s s Pa—, N

o B, REER) S BEGE (T

6'928% (a)bE, W 1232 (X
)20 (OB (C) 1171090 17023
1713 1728°Y  (5) Mt iy
=~ (K, EEE, BhEE, ~w¥r - L
CATI, Ny e Ta—)L,
o 3, ) N RS (T

287.SiC(B) B-Silicon carbide
(RS S H T e, =4"3494
T3, Fi3m, z=4 (UHE, BWE :
32127 3 216(X) %" (3)EHF R
& :

ad) 1/1, Gk d@) I/I, (kD) 220 1) )3 5 o )30 .
251" 100 08 13 CAN)TE (7 B (G)Eﬁﬁ& AP (79 E)® (6)E R
217 20 084 0 1& : &
1'54 63 077 2 ; 1 :
131 50 074 6 . R
. . d@A) 1/1; (hkl) dR) I/, (hkl) 210) . .
1'26 5 072 2 4726 35‘ (100) 1' 228 2l (220) d‘(A) I/1, (hkl) d_(A) I1/1, (hkl) 234)
109 6 069 3 37343 100 (101) 11997 5 -(213) 404 100 (101) 17432 2 (312)
oo 18 ooe 1 2458 12 (110) 11973 2 (221) 3138 12 (111) 1423 1 (204)
i 6 27282 12 (102) 171838 4 (119) 2845 14 (102) 1" 401 1 (223)
o RN e od g pm B
A A 2 1" 353 :
d) 1A, Gk d(A) 1/1, (kD) =0 128 9 (2000 11530 2 (311) )
za 1 e B rego 6 (201) 11408 <1 (204) : 232 <1 -(200) 1'3¢5 1 (303)
Zls 1 oo 87 17 (112) 14 <1 (303) 2121 4. (211) 133 1 (105
¥s4 60 g‘ gg go 181 <1 (003) 10816 4 (312) 27024 3 (202) 1301 2 (313)
s . 60 - T2 7 (202) 10636 1 (400) 1932 - 4 (113) 1282 2 (322)
126 10 084 100 ' . 1871 4.(212) . 1235 <1 (24)
’ - 263 (L')'”) % 253 <i ?(1’33 i 8173; ‘ g &33 1756 1 (220) 1"224 <1 (401)
: : i) *60 2 v :
(W% BIE nwp ! 54 15 (211) 1036 2z (214) - %: ggg é 5084; 1'207 é gég;
- I - - 1453 3 (113) 10149 .2 (223) Y ‘ 203 11842
288. Si3N, Silicon nitride v " 148 <1 (300) 0989 2 {402, 115) U642 %1 (104) 11762 1 (215)
(s e ~IKEae Q%R s w7 o) . 9872v , (31‘3) 612 5 (301) 11659 1 (314)
° . < . | - . .
#5528 a,=13'38A, b,=860A, I35 11 (203) 09l <1 (304) Leod 2 (213) 11856 <1 (331)
7 i p.229)230) - 1372 * 9" (301) 09762 1 (320) US4 1 @) 1Ulllz 1 @20
co=T T4A, (Gesl J); NH sy U288 3 (104 09607 2z (321) Lk 2 (géé; 10989 3 (421.116)
@-8i3Ny a0=7 764, co=5 64A Tme 4 ) 0es <1o@l0) (

— 102 —



b IR R A O BIEY b 12 2, 3 OFH

1139

293.

294,

12°26(0°C )3V 27 28 ~2 33%

(7WE%- FRITEE :ea 1484, nop
1 486%™ S 1 2V, (=) &
a-Cristob. ({&iE%! ) =4-Cristob.
(B iRH),180~270°CY #p + 2950
C, 2230CT BEE : MH 6 ~7%
Si0. () p-Silicon oxide,
(B-Cristobalite)

(1 dmfe, B (% RS 2

26 5 =7"18A, T*, P2,3, z=8;"

=7 128¥2=8 a,=7 11~7 135
A (200 ~10001C)™ (E, WHE:
2716 (X#) 2 2721 (4)Bes(C)
1713%% 171097 1702% (5)5 4l
FHME ROk, BB, B,
Yy LATFI, NaT Y - T
a—, nm e+ EE)Y
s (Taa )P im (7 o)™
(6)mIFr R i -

d(A) 1/1. (kD) a(A) I/1, (hkl) 236)
415 100 (111) 17380 20 (511)
292 5 (211) 1266 30  (440)
2753 80 (220) 1°210 30 (531)
2w 10 (311) 17131 20 (620)
207 30 (22) 1' 090 5 (533)
199 5 (320) 1° 030 5  {(444)
1795 5  (400) 17001 10 (711)
169 5 (411) 07957 10 (642)
1641 60 (331) 07930 10 (731)
1460 50 (422)

(TWEZ TR nwp 174667 5.
B-Quartz (B iEH)=28-Cristob.
(BIBR),870°C (1250°C); B2~
Tridym. (B &% )24-Cristob.
(FEiEE) ,1470°C (1570°C); B-
Cristob.=2Silica glass (i),
1713C? @ : 2230C>
Si0, (@) e-Silicon oxide,
(a-Tridymite)
() 6, BE QR SES &
% 2,=9"88R, b,=17"1&, c,=
16'3A, z=64(7) (HE, T :
(4)8x
A(°C) 1 1670% 5y HH LA :
Ok, Wi, g, ey =
AT, N - Tia—ib, N
s g, REER)Y BiEE (T

) (7 0m) () EdTR S

fi :

d(A) 1/1, (hkl) d(A) I/I. (hkl) 39
48 50 162 50

439 100 5 50

412 100 153 70

373 90 143 50

323 50 13 50

294 50 137 20

277 20 1'3¢ 20

249 70 131 50

2728 50 1" 24 20

21 20 123 20

207 20 120 60

195 50 115 50

18 2 110 20

177 20

169 70

d(A) 1/I: (hk}) d(A) I/I: (hk}) 39
430 . 100 - 164 4

408 .

33 160 4

295.

296.

297.

dA) I/, (ki)Y d(A) I/I; (hkl) 39
381 67 " 53 5
343 1 1" 44 3
3721 1 1" 40 7
296 17 136 3
280 3 131 4
12749 27 125 3
231 11 119 5
2°08 5 115 3
184 3 110 1
169 8
d(R) I/1, (hkD) a@d) I/, (hkd) 108)
430 100 187 10
408 80 176 10
381 80 168 . 10
¥25 20 1"61 10-
2' 96 40 158 10
247 60 153 10
2" 37 10 152 10
229 20 139 10
207 10 137 10
203 10 1'33 10
197 10 129 10

(TWEE  JRITE : o 17478% nwp
1479 1475% ey 1" 481%) S £
2V 353 (+)®2v36°5° (+)* ks
e-Tridym. ({85 )= 8, -Tridym.
(I —75i8%Y,117°C; B1-Tridym.
(I —=iBR )2 L. Tridym. (& —
B R 163°C Y b : 2230°C Y
Si0, (8) B-Silicon oxide,
(8-Tridymite) .
(e © fme, B (2% BHES © 8a-
Si0; (&~ R, A% f-8i0,
(- iam) A% (s, wE:
2 30% 2 28~2 33 (4)EE (C) :
1670 G HALEMGHE R (K,
i, i, ~wr v AT,
SNy PR, NuS e+
#, TR mAGE (T )Y
# (708" (6% & B
Tridym. (5 —&{E# )26-Cristob.
BiEE), 1470°C (1570C); a-
Tridym. (f&iE% )28~ Tridym. ({&
—EiER) 117C; B,-Tridym. (&
—E B 28, -Tridym. (F— =ik
#),163°C? . 1 2230°C
Si0z Silicon oxide,
(Lechatelierite, Silica glass)
(Ve e, OB %G &
R Q)E, wE 2200207
~2'22% (4)FE (°C): 1695 ~1720%
GypAribzsy g - &~ Ok, 5B,
B, ~ayry s AT, ~NaT
oA=L, NuFr s,
B B (Taa )P (7
vB)® (6¥E% IRER Silica
glass : JERHHE, nwp 174600, 2721
g/cm327) BJER Silica glass (FE&
B, 2 6lg/cm®® BER s.p silica
glass : ERED s MH 7Y
Si0, Silicon oxide, (Keatite)
(s - e, 9 QUEREE 1IE
¥ (5 RiE)® a.=7 464,

— 103 —

298.

299,

300.

301.

302.

303.

co=859A, (3, E : 2 50%
(@YE#E  JEITE CnwB 152, ey
175137
Si0. Silicon oxide, (Coesite)
() @ 6, BE QRS =
& (B55)Y QE, B 301%™
@Y HHALEROE TR (7 R
(GYEE JRITEE ea 17599, ey
1 6042 et fy < 2V 108 (+)%
Si0; Silicon oxide, (Silica W)
(1) EE, 9 QK AEE (&
5 (GEHkHEE)® a,=4 728, b=
5164, c,=8 36A (3LE, WE :
1 98%  (A)ypirfbpmit® -
(&) '
SiS. Silicon sulphide
() wme, afs QEREE &
B0 5 ,=560A, b,=553A, co=
=9"55A, D%, Ibam, z=4 (AHE,
e 127 02%) (4L (°C):1090%%
10873 B#EY (Y HLEMIEHE ¢
& Gk, Pra—)P% &7
20 (6)EF RS E

d(A) I/, (hkD) d(A) I/I, (hkl) 238
48 100 (101) 197 20 (220) '
3705 83 (112) g 25  (204)

2°77 15 (103) 164 5 (132)

277 15 (020) 152 5 (224)

2742 15 (202) 138 5 —

2740 15 (121) 133 5 -

(7WEZ b8 :1130C*

SiS I Ef, 24, ¢PRER, BE
1"853(15°C), H¥ENMOC, 4 (K,
PaaY, Taa—iL)?

Ta,C Tantalum carbide

()5 s AH® a,=3 0914,
co=4"928 (2)HE,®WE:15'1 (X
#)% ()ELE (T) : 3400° (4
PLSEa R - (7 v B +RER) ™
TaC Tantalum carbide

(e ke, Be Q5 SE:E
55 5, =4"456A, Of, Fm3m;
% (NaCl%) a,=4 445A% a,
4" 455A%% (3)E, WE 114'5 (X
)29 147 48%14° 653 ()RR (C):
3877% 3880™% (5)HifbryE ¢
O ik (e, 7 8D &
(7 v +ame) ™ (6)EHFARIIE

<t <

d@A) I/, (hkD) a(h) 1/1, (hk) 29
257 100 (111) 1116 15 (400)
223 90 (200) 1022 30 (331)
1'575 75 (220) 0" 996 30 (420)
1345 55 (311) 09091 30 (422)
1285 30 (222) 08573 35 (2;;)
(7ME% #.2:5500C ™ B imicro-

H 1800k g / m m**®

Ta N Tantalum nitride

(L5 Skl AH 2O a,=3 054,
co=4"958 (2)HE, B :14°1
(Ta =92°9%, N=4"6%)2"*"




EH 52@

1140 B o W (1966) £ 7 &2

304. TaN Tantalum nitride (TWE=  waom™ ()&, w6 86> (4RI (C)
We:Re, Be, #EE QL 1000 5 >1300%) (5)Hi{Lakh
B A% (7)) a,=3 05A c,= 307 (Fe, Mn)O-Ta;0; Iron WR A Ok, HE)T Hos (7 v

305.

&

4 94A, C&, P6sme, z=2;

(3L, i 1 16730% ()RR (C)
: 3360% 2980% 3090% (5)A b
FIME R K P ok (Fok, whEe,

7 o 8)% (6)EHTREAE

d(A) I/1: (hkl) d(A) I/, (hkl) 242)
266 40 (100) 0999 60 (210)
2747 40 (002) 0980 100 (211)
234 90 (101) 0963 90 (114)
18 60 (102) 0930 90 (212)
153 80 (110 0907 20 (204)
139 90 (103) 0883 60 (200)
32 2 (200 0858 90 (213)
130 90 (112) 0834 — (302
127 80 (201) 0824 — (006)
123 20 (004) 0797 —  (208)
116 40 (202) 0782 (106)
112" 40 - (104) 303} .
1703 80 (203)

Ta204, (Ta0;) Tantalum oxide
BEIRE Yo irbagy

ROk, m@®)Y

306.

Ta.0s Tantalum oxide

(D dmfs, gt Q0SS &
% a,=356A, b,=3 794, c,=
37358 (3NLE, W 8 015%
802/ 8 735(61°2C )™ (4 )&
(‘c) : 1875% 1890%" 431470 (5)%
LSRR ROk, )T % (B
KHSO,, BMKOH, BugETL » ),
7 )" (6)ETRREAE

d(A) I/I, (kD) d(A) I/, (hkl) 28
9" 90 10 (400) 1783 30 (17.10)
4747 15  (800) 1687 50 (121)
377 100 (110) 1673 20 (321) ?
3'61 60 (310) 164 55 (521) ?
335 90  (510) 1"597 65 (12.20)
331 40 (501) 1°580 400 (12.0.2)
304 50 (710) 1483 20 (24.00)
301 20 (701) 17333 50  (25.10)
2'97 80  (12.00) 1326 10 (222)
2°74 10 (910) 1262 20 (130)
2" 45 70~ (11.01) 1° 256 20 (330)
2743 70 (611) 1" 244 20 (530)
2°22 © 30 (16.00) 1226 25 (730)
1" 89 70 (020) 1'214 25  (12.22)
188 -70  (220) 17173 60 (631)
dA) I/I: (hkD) d(A) 1/1; (kD) 39
6" 2 3 . 1'98 42
57 © 17 187 17
4°48 3 177 50
396 100 1"71 -7

349 27 166 10
323 23 162 27
305 33 1'52 3
2'95 13 147 5
2" 81 58 140 5
2°61 23 136 5
2°45 3 132 13
229 3
215 3
dA) I/I. (hkD) d@) I/I, (kD) 220
5241 Halo 1° 805 60
4" 287 20 1°752 20
37863 100 17640 607
3747 20 1" 560 20
3124 100 1" 448 20
27424 100 1" 319 60
2°025 20 1" 288 20
1935 60 1" 214 20

1191 20

308.

309.

manganese tantalum oxide,
(Tantalite)

(s 8k B0, BEA (W REE:
2155 a,=5 0824, b,=14"238A,
co=5 730A 3, Pben, z=4
(3)E, HE 79575 18(X#)%
(4)El$r#R#fE

d(A) I/L: (hkl) d(A) I/1, (hk]) 39
402 20 1746 90
3764 70 138 50
325 50 1°31 20
2°97 100 125 - 20
2°85 20 122 20
2°74 20 121 20
2'55 50 119 50
2749 50 119 20
236 50 114 50
221 50 113 50
209 50 ru 20
194 20 110 20
1790 60 I"10 70
183 20 109 50
177 70 Jos 50
174 70 . 1707 50
172 90 - 1705 20
1°61 20 1704 60
154 60 102 50
149 20 101 50

(5)EE JBITE ea 226, nwf2 32,
ey 2 43" euhss 2V K, (+)7 X
#EIPTER C Fe : Mn=1 :1, Ta,
0s=17%

(Fe,Mn)O- (Ta, Nb).Os Iron
manganese tantalum niobium
oxide, (Tapiolite)

(s - Bty ()RS EH T
=4'745A, ¢,=9 21A, D}, P4,/
mnm, z=2 (3)LE, BE ;7 9,

. 35 N <030 -

8 17(X#) % 7 3~7 8% (4)E¥ig

Bl -

dA) 1/Iy (hki) d(A) I/ (kkD %)

368 40 — 1' 505 60 (310.311)

334 80 (110) 1432 40 (312)

286 40 - 1408 70 (303.116)

258 80 (103} 17347 20 (313)

237 60 (200) 1" 296 40  (206)

2'26 20 (113) 1°216 60 (323)

2’n 20 (202) 1IF 202 40  (305)

194 60 (212) 1°192 40 (400)

186 20 — 1141 60 <411.324)

17 100 (213) 226

168 60 . (220) ek 330.412

I's58 40 (oL24) 1123 40 (217 )

1" 546 40 (006) 17080 70 (413. 316)
17066 40 (420)
1°009° 40 (334.423)

(5YEE JRITE nwB 2 27, ey 2 422
Sdhfs : 2V, (+)7

TaS Tantalum sulphide

(DHE, TR 09 2™ W% Ta-
S :TaS;, TaS, (TaSye~TaSyy),
TaS (TaSspa~TaSr), TaS;2TaS2
i ERkE R 2D

.310. TaS; Tantalum sulphide

(s B (8 BbEsE <~ H
a,=3 39A, Cco=5 90A, z=1

— 104 —

311

$3250%% 3150% 3177

-+ k) (6)EHT AR -

dA) I/, (hkl) d(A) I/1, (hkl) 29
601 100 (001) 17096 80 (105.211)
296 80 (0021000 1039 50 - (204.212)
2263 60 (101) 0°985 20 (006)
2092 60 (102) . 213.115)
ro7s & (003) 07967 40 (301
17693 20 (110) 07933 100 (106.302)
1637 70 (03.11) 0919 60 -(205)

L ®4.112)  0°884 50 (214,303)
A (zoo > 0°850 40 - (116.220)
1426 20 (201) 0°844 - 60 (007.221)
I'319 60 (104200 0°817 60 (222.310)
1285 40 (113) 0814 10 (107)
1182 60 (005) 0811 - 80 (215
1177 10 (203) 07809 20 (311)
I'113 50  (114.210)

TiC Titam carbide
(s @ Pkts, KA (205 R -

S (EL) P a,=4" 32854, 03,

Fm3m, z=4; a,=4" 3189A;%a,=
4 32R%% ()L, W 14 25% 49
(X)) 2 4 93% (4)Ris ('C) :3140%)
By ik

CEIMEE (A Ok, 7 B, 6N -

312,

H,S0,)% o (7, Fok)O40 5

(B7 2 0)® (6)EITEEE
ad@A) I/1, (hkl) d(A I/I: (hkl) 245)
2508 80 (111) 086 5 (400)
2°179 100 (200) O 997 5 (331)
1535 50  (220) 0" 971 30 (420)

1" 311 30 (113) 0" 884 30 (224)
17255 10 (222) 07833 30 (115)

(TV#E% T2 Til3 3%, a,=
4'3127A; Til5' 3%, a,=4"32854;
Til7°5%, a,=4 3291A% 3 &

4300°C * i = : micro-H3200kg/mn??

TiN Titanium nitride

(1)fa : 3, HHE (2SS

L 3rH () a,=4 2404, 03,

Fm3m, z=4 (3)E, HE 1540
(X#8)3"7 543 (X)) 5" 297

5 21%) (4)RkE (°C) 1 205028 2930%)
2927 (SYRHHALERME (R (K,
&R, 6N-H.SO,, ~u¥> - =2

Fo, ~usry - Pra—n)
e \ 30
w(EK, Mgm+7 B> (6)H
I AE -

dA) I/I, (k) a) 1/1, (hk). 247)
244 77 (1) 17059 (400)
212 100 (200) 0" 972 ll (331)
1°496 56  (220) 0948 22 (420)
1°277 26 (311) 0" 865 21 (422)
1223 16 (222) 0" 816 —  (333.511)
dA) I/1; (hk1) dA) I/, (nkl) 29
2°870 100 1045 50

2°574 80 1° 039 20

2" 517 20 1" 023 40

2°418 10 09779 50

1°922 70 0°9687 30

17905 50 . 079648 20

1" 765 60 09441 10

1490 10, 079259 40

1°458 40 079064 40

17444 ) 70 0" 8871 40

1"326 10 0" 8624 - 50



Ef%):m B (e )

314. Ti. 04 (a) a~Titanium oxide

(D& ARG QRS (#
ﬁﬁ:)m)ao—S 42A, a—56 32 DS,
R3c, z=2; =/ (&, BE :
4 6% (R4 (C) 1 1900%) 532130
TiOras-rss2130°  (5)3Hiibaga it
' : AR (K, 6N-HCI, 6N-H,SO,,
6N-HNO;, ~w4> « =25,
Ny e TILa—)L, ~Na sy +
)R Ok, e, wE) Y Gk
w%) "0 (6)EIHT R BL1E

d(A) I/, (hkl) d(A) I/I, (hkl) 178)
2°68 50 123 20
2°52 50 116 70
221 20 112 70
'8 70 1-06 70
169 50 0°98 50
1768 100 096 20
162 20 0792 50
1°49 50 0°90 100
1747 70 0" 87 50
137 50 0" 84 50
082 70

(NiEF N (K a,=5 37
A, a=56°48’

315.Ti305 Titanium oxide,

(Anosovite)

()7 R fiE

d(A) I/, (kD) d(R) 1/1, (hkl) 250)
347 s 191 mw

216 ms 188 m

208 m 1" 62 w

d(A) I/I. (hkl) d(A) I/I, (hkD)
3748 s 192 mw

215 ms & m

210 m 1764 w

316. Ti 0, Titanium oxide,

(Anatase)
(D& : g, 286 QFEEE
IE73‘3°)9°) =3 7834, c¢,=9"514,

DY, I4/amd, z=45Y4,=3 733,
co=9"37A, DY, z=4"% (=,
VEEEE 37 899(X#) T 3 84® 3782~
395 @R HHEEMME | R Ok,
6N-HC1, 6N-H,SO,, 6N-HNO,,
VA = I A 3‘-7\'7‘/1/‘, nNa iy ey
NI, m s ) Wi

317.

318,

B g 20493, nwf 2 55477 Yl £y

2V, (=) &% : Anatase—
Brookite, 860°C? #= : MH5 5~
602" '

TiO, Titanium oxide,
(Brookite) '
(s R ~REE, BH6E &
Hizs 3 a0 =5 4364, bo=
9 166A, co=5" 135A Vi, Pcab,
2=4; a,=9 14A, b,=544A, c,
=5 15API V5, ;=8 (&, %
B4 14% 4 12(XE) ™ 40 17

37 87~4"084% () LRI :
A (7, 6N-HCI1, 6N-H,SO,, 6N-
HNO;, ~u%> - TAFN, »~no
S P a—L, e s )W
s (s, m (Tar )™
(4)EIFF R EAE -

d(R) /1. (k) aA) I/, (k1) 39
75

347 100 1°88

2790 85 1" 84 50 -
2748 50 168 50
2'41 25 165 60
221 25 159 50
2’1 25 1" 48 25
197 50 144 25

(5WEE  JR¥TE (25°C, A =546707):
ca 26154, nwp 2°616, ey 27 7407
Fedfy 0 2V30; (+)7 &g
Brookite—Rutile, 1040°C*”

TiO, Titanium oxide, (Rutile)
e Eme, af, BB6, 56,
HE, R, %Eu@, (Z)ﬁl:fﬁat%l_ iE
753,"9‘” o=4 594A, c,=2 9584,
D, P4/mnm253)ag,—4 58A, co=
27 95AF) DU ;=2 (3)rb§,$§§:
47 250(Xi)% 4 26%) 47 24%Y ()@
H(°C) 1 1640 1825® 18402
TiOyoe-zr0 1920°  (S)Y#Ffbaztit
B A(K, 6N-HC1, 6N-H.SO,,
6N- HNOS,AD e AT, N
oy T— L, ra s )W
vk (BFER), % (7 )™ (6)E
IripHfE -

— 105 —

319.

320.

321.

HHIEEBAEW O EHEE L L 22, 3oWH 1141
dA) I/1, @kl dA) 1/1, (bkl 30) ey d@A) 1/, (kl) d(A) I/1, (hkl) 9
1'(29)1 ﬁ) (D 0‘(85255 éo ) Bigk), W& (T, ]) ) (S)E T4 3245 100 (110) 11485 4 (400)
1261 10 08397 10 Bl 27489 41 (101) 11329 1 (410)
1178 60 08273 40 2297 7 Em;o; L ggg s ggg;
1155 20 08136 90 . 2188 22 (111 :
%‘(?1) s E‘l‘gg ‘1(162)9 s Eggg ) 27054 9 (210) Uoaze 5 (a11)
ria0 60 08116 40 2435 9 (103) o865 o (118) . o oms1 4 @1
(N :50°2atomic %) 2379 22 (004) 10433 3 (321) L1687 50 (211 .o361 (312)
2336 9 (112) 10173 2 (109) L f;g‘é 1(; %g% 10273 3 (‘;;g)
(7)1)'"’35 wrEK T1N042, a,= 1891 33 (200) 09550 4 (316) riss 6 (310 0.902 2 (103)
4228, ~TiNyo, 2a,=4"24A 1609 21 (105) 0°9461 3 (400) 1360 16 (oD o3 E‘é%g
1665 19 (211) 09189 2 (325) rar 7 @ o8z 5 (213)
Iaod 4 (213) 08960 3 (219) 1305 1 (311 08773 6 (431)
313. TiO Titanium oxide ‘ }@23 12 g?gg 8: ggg <% ggg; 1243 3 (202 08739 5 (332)
(1 )@ BE QQBEMEE sy (| ) _ lex 1 oanm 0.8437 5 (gg)
1337 5 (220) 08268 3 (415) 117 (321)
'L\) ao,=4 235kx, O}, Fm3m, z = 1264 10 (215) 08100 1 (309) 0820 5 (308)
30) 1250 3 (301 07990 3 (424) 82 (303
z=4 (E, BE 493 (4)Rk = 1171 2 (303) 0'8196 8 (521)
o, . 43) 30) .
(C) . 2020, 1750\, TlO(j~91~1~23 (5)1#% El;ﬁ . *&\]k —Kﬁﬁizﬂﬁiﬁ (7)1%3%. F?Efﬁ . )HE;H-(W) E?ﬁ& * ea
1760" (Y ML e R (7Y WA aedbE - IRAN,

27903, nwB 2° 6167 Jeiffy 1 2V,
()% g Y <3000CH 55
2227CY Hix :MH55~60, 6 0
~6-527)
Titanium oxides
T'iOm "‘Tiorgo . Elé, a*ﬁ,
Rutile (Rutile Blf#)
TiO1g~TiOyss : JEFE, B,
Anosovite (#&Brookite ’1%1_)
Ti01-15~Ti01-65: EE@ /@*E
Anosovite (f&Brookite ZIREsE )
TiOres~TiOrso - Me8R10, 748,
Ti,0; (Corundum®fE)
TiOres~TiOrss 1B E, v,
Ti,0; (Corundum®fEsE)
TiOyves : K&, OHH,
TiO (NaClZkEE )
TiOry : FFEREL, OHH,
TiO (NaCl ZUHEE)
Tiol'oo;:fﬁ?ﬁaﬁﬁ@‘, 51@,
TiO (NaClZUkE:E)
TiOesa-Ti
2Fe,0,:3Ti0, Iron titanium
oxide, (Pseudobrookite)
(D - EEE~E20 Q% REE
#57 (E, BT 4 4~4 90
TiP Titanium phosphide
(e @ IR (&BIK) QHE, BE
3795 (25C)™ (M braid :
T (K, m)Y
TiS Titanium sulphide
()& ex=28 #HRG, BEG
Wk sk BT QE, W
47 05505 (4) i (°C ) 12000 ~2100
SRS ()M L EE | R (K,
6N-HCl, 6N-H,SO,, 6N-HF)*
F Ok, kg, 7 v, )
% (Rme, e (6YEE Ti-
S#%, TiSn in=<1~0"25,#f ~
K, n=1, &fHE n=#H15~1"1,
B ~SEH n=2~15(FHE, ~
1000°C), 2~1" 7({&iR), Bk fan =
3, 79774 FREEED

322. Ti.S; Titanium sulphide



1142 # & M 552 4 (1966) KT EH
() D REA QM bsen® CaF. %, a,=5 40& LA
T~ Ok, FiEeg, ﬁ/lu@)m) & (5 x=2"0, UO,, mfts~2 d(A) I/1. (hki) dR) I/, (hkl) 260
i, WriEg) > CaF:®, a,=5 4694 : i s (—) | r198 40 a12) (02)
3. TiSs Titanium sulphide e=LT5, BIKE B, CaF. ta nmre b e
(Ds r#E|, v7rq4 28 QKSR x=10, UO, Fé NaC17%y 2153 100 (10) (1)§ 1°077 * 60 * (22) (222)
&R Q)E, wWE S 22% 332.US Uranium sulphide 1661 40 (102) (112)| 0951 40 (204) (223}
@R (C) : H300% (i <1)@ J—é%)g’\ﬁ& (o) Rt © Phs % ) os @ () o)
SR 1 Ok, KER, EEB) y NaCli,a,=5 48 N )
324. TiO+ Zr0, Titanium zirconium (4 )mﬁﬁ(C) : >200086)89)258) a,=4 9134, c=4 45:“'A’ Z.Zz
oxide , 333.U.S, Uranium sulphide (VsN) 7% 2 @816 F 287, 3O ghs
325.UC Uranium carbide (@ IRE, R QRS %%%EL.}: (hk,l) .
(O : @R QRAMEIAE 5 UE, EEs s og) e 38 TE Venadiim airide ,
) a,=4"951A (IE, T - (4).%44,@ () 1 >2000%%% (e : e, RE (2kaE -
13°63%) (@B (C) 12250 (5)%  334.US, Uranium sulphide % (@0)7 a,=4"284, Of F
FALYEIE (k)™ ) B QULE, B 7 9059 mmy 24 HCE, WL 0065
326.U,C, Uranium carbide . (3)53@5( C) 1850 +£100% > 7552) 6—\13 31)(2%2?&‘“((:) '23202’63)
(s : 2R ()% RHEE 25 (fk  335.V.C (7)) 7-Vanadium carbide, 2047, | 572050, "~ 2050 (WIEET ),

327.
(1) © IR @
ELEFD

328.

329.

330.

331.

-L[L\)ﬁg)'Can*“, a,=5 4697

L)% 8, =8 0884
12°88%) (4)Aks (1C) : 4+1800%
GYHH LR ()™
UC: Uranium carbide-

SRR ()8 S
a,=3517A, (3HH&,
T ¢ 11728% . (WL (T) : 2350%
Gyttt ® o OOk, B, 7
) )Eh (o)l e c 4370C®
UN vUranium nitride
()@ TRIK £, (2) s L (A
005 a,=4"800A (3ME, B
14.32(X#) % (4)Bi(1C):2630%
UzN; Uranium nitride
() S : % (i) Mn 0,
A, a,=10.700£0 0058 (2HE,
T 11024 (X )P0 :

UN, Uranium nitride ’

()86 S 5% (M L\)ZSG)C&F
B a,=5 3240 01A (QHE,

o 11N73(X ) EY

UO, Uranium oxide

(D& e )k % s (m
(3)
W, B 0107963 10°95%) (4)Ek
(°C) : 2280% 2878 £22%  (5)fkE
JRITER nwl 2 35% .2 4100 <
U-0%, UO=.

x=30, U0, ~i5, 'ﬁﬁ;%ffz,

600°CUJ:’C?M¥%’EL TU, 0502 % 5,
x=2"9 , HEEKE,

UQ, & ba's W % 5RY,
x=2'8 , Eifa,

UQ, & &45- 72 kg %2 Y.
x=2"7, U0, #f ~B5kk,

UOz & bat» 25T,
x=2'5, B, 8%,

750 CLAE CaBE L TUO Iz 2% 5,
=23, U0y, BGRHE B,

BME, mE

336.

CATF, a.=3 022A, y-VC
'15, - VC05000~014~V°Co7oo'o_~o'14:
REH, ao=4"123~4"13A, £<VCoy
Ovo~00s ~VC 0s O 0'o~é'os

337.

(VC 420 500 0~o‘1) .
(1% B N B8 a,=

2 8864, c,=4'573A (2)EHFEHK
fil < -

d(&) I/, (kl) d(R) I/E, (bkl) 259
2750 40 (100)° -, 144 40 (110)
2°28 40 (002) ¥ 1" 30 100 (103)
219 100 (101) ¢ 1°22 60 (112)
169 80 (102) 17205 60 (201)

VC~V.C; Vanadium carbide
()& iR, $#IKE, SIKE, 8
(208 S 132 (FLL) Y 2, =47 16
A, 03, Fm3m, z=4; a,=4"160%
(IHE, HE:5 4% 5 77 5 36142
5 8(X#) ™Y (4)Bie(T) : 28103%)
28303”2850 (£ T) 2 2750 %% 2827
(S}ﬁ}fffrTB%B’ﬂiE A (K, 1EEE,

WeRR) ) v (RsEE, F oK, BRKNO,) ™)
(6 )lﬁ!?ﬁﬁﬁﬁ
dA) I/, @kl dA) I/, (kD)
2°40 100 104 5
2007 100 095 5
1747 50 093 10
1°25 25 0 85 5
120 10 0" 80 3
VC (C=14%)
(TVE%E

VE2IRV0,25—K> 75972
L bicEZERE L ukEd T 900
~2200C iz fn#E L T >% - 7= Abip
A8, thVﬁPLCV)IEImLf’%)@
TRFEE

CALH,
a,=4"158 ~'4" 1684 2"

VC @ FBRao=4"30A, Fiflao,=4"14A2)

WA D 3900 CT EES mlcro H
2800kg /mm?"

VNgss Vanadium nitride

(1 B - <K a,=2 8374,
Co=4"541A, z =068 (QHE, B
B 15967, 5 987(X#)% ()l

—~ 106 —

2030% ()M HTILEMMTT 1 R (oK,
taB, 6N-H,S0.)5" 7 (Fik, W

R, B, BERE) S A (FA) Y

339.

340.

R, 7R, T )
B (o)
341.

G (BEbKEIb 7 U 7 2050, B

NaOH)* (6)E47 & $c1E :

d(A) I/ (hkl) d (A) I/1; (hki) 262)
247 . 100 (111) 07984~ 70 - (331)
214 100 (200) 07959 100 - (420)

1" 516 700 (220) 0°876 100 (422)

1" 294 50 (311) 07826 100" (511)

1" 237 50 (222)

(7MEE  V-C RpAtm®
NaClEIF | VNyo~VNon, ao=
4" 134~47 0724, 6" 040 ~5° 972g Jem?,
6°102 ~6°066g /cm® (X#) X5 :
VN0'43""VN0'31 a,=2 8411&. sy Co—
45504 ~a ,=2' 8374, c,=4 5424,
5°967g/cm® (VNe¢s), 5 893g/cm?
(VNosr, X#)

VO,. (V20,) Vanadium oxide
(V& RIRE, KEE QR EHEE:
I =4 10kx, OF, Fm3m,
z=4 (3)IE, B : 5 758(14°C )%
@b s c Rk &
(%)™

V,0; Vanadium oxide

(s B QW RS AF (F
W) 0-A1,0,%, a,=5 344,
a=53°53; D%, R3c, z=2 (3)HIE,
W 1487 (18T) P 4 72" (W)

#.(°C) 11970% >2000% 1977V

Byrtribmisg R (7J< IRER,

6N-H,SO,, 6N-HNO,) ¥ i (#hk,
Eir QP
5.5, 3000°C %

V.0, Vanadium oxide
(s - Fe, mEe, 26 O
B EAEY EAY GhE, B

47339%7%9 4o 4% (4)E s (C)

1967377 15455 (5)5Hi{b S pr ik
ARG 5 (8, 7 )

-~

A



SR IEERAFEMORBEEL LT 2, 3OBE 1143
342 V.05 Vanadium oxide dz((f:\s) Ilﬁ)l hkD. . dR) I/I. (hkD) A, 2=12; a,=2 9014, c,=2 830
. : 097 40 o

(1) @ RERA, ﬁ@"’?’f@ (2¥ & 167 8 095 40 A® (QWE, e« 1563% 15°7

i 84 a,=11748A, b= ver w0 sz 60 (18°C)3 15" 8(X#2)1™15°50% (4 )i

4368, c,=355A, z=2 (HH, s« cet 4 H(C) 2870 +50%) 26277 2867

i © 30 37% 3357 3 35849 Lo 8 080 60 2630 SYFAT{LEEME A (K,

33597 3 320 ()i (C) 80037 0 80 taRE, BER)VW (EK, WE+ 7

690%Y 6707 5y 3 Lo E - A d@A) I/1: (hkD) d@R) I/, (kD) 7 S )" ()T

(Tra—n)P i (&, 7rn))P Z;gz H e 60 dR) I1/1. k) dR) I/, (hkp 19

i U, 0'8500C) /toom)” rmow g e W e w

2 51 100 :
(6)EHT iR B fiE - 187 100 (101) roiz 70 (112)
. 345.V,S; Vanadium sulphide 452 60 (110) 07953 80 (120)

d(A) I/1, (bkl) d(A) I/1, (rkl) 269 . 17421 50  (002) 0°947 40 (003)

577 50 75 50 ‘ (1) : JEBm, K2 @eME, B . :

440 100 73 10 G o ) 30) - SN rze8 70 (1) 0943 80 (202)

408 . 60 v 20 B 1 4°70(21°C) BmEiE(C) 14 1'258 60  (200) 0905 80 (121)

ST e 0 WY WATHEEIIEE DT Ok, (W WA ~6000CT) B :

29 8 57 40 ERE, GN_HZSO“’ Ty ), micro-H 2400kg/mm2142)

zm 50 L 50 i (M, TR, B, 717 1)) ik :

a1 s a1 8o w (PAY )31) v (IBTREE, TN, 349. Co,W4C (8) 6-Cobalt tungsten

2 149 80 . .

S FAOW . @7 n )Y carbide o
22 : Idd 60 E— ™ _
2 1§ gg 143 20 346.V,S s Vanadium sulphide (111)%‘5;;“0?3‘07‘\[‘713(@ L )’16 o
; 4 _

2 o O : B, BkE, 26 104, 0% Fdim, 2=16 (2)H
199 20 1°37 20 S ’E,‘TE ey 0030) (S)jﬁﬂ o (OC) DA :}ﬁ{ﬁ(ﬁ{ﬁ .

19z 60 136 60 %) A KA S S T 31) . ) o

T 3 60 " WA HTEEROIER - 7 OK), PR 1o I RS <2
186, 50 132 50 (R, T, Rtk 5605 5 (200) 1982 48 (440)
184 - -40 131 40 31) ) .3 380 5 (311) 1" 895 3 (531)
8w o " AR B S
da@) I/I. @kl) %(5.) I/{), (hk1) 35 347. W,C Tungsten carbide (400) ©20)
130 60 a2 7 - .

n L3 50 (V& : R, Bts (RS a- Pas i oy des 1 G
L %0 1'16 60 W, Css)zu) J_ﬁ a0=2"99A, co=— ‘

° _ 4 71A ,8 W C 4’73‘35 274) =92'99 350. Co 3W9C4 (X) X-Cobalt tungsten
d@R) I/, (hkY) d(R) I/1. (kD) 3 bide, (CozesWeoosCaoo)
AN Loz 1 A co=4"T2A, z=1; ao—2 986 carniae, \LorsVembaw)
"38 100 1 o =1 S e 1 —7
£09 13 77 10 A, co=4"TI2A® 2 ,=2"98A, co= (l)%;'afig% : /\?’ ;60 7 826A’J:
33 res 7 7 o L= i
ra % rse 7 4 TIAYD (3E, TR 16797 co=7 : A-, z]?s)sh . 3/mm§76)(2) i

: 16°06(18%C ) ¥17°15% 17°20%) 173 &=, W 1480157 05(X#) PV (3)m
2'76 13 151 7 ’ ) 3 ?ﬁ‘ﬁﬁ_ﬁ
268 7 re 7 (X4 (4)Bh& (C) : 2860% {fi=A
261 13 1 ’

%: 912 ; 131 7 2857:’%1)86)2727132)2730142) (5)53\7}51'3% %(él) I/Il 811151%02) %'(4{\1)8 Iﬁ‘ %?2;;3)
HHEE R (k) S s (R, Beme)S” 3 303 2% gmo 02) 1°355 4 (500.314)
e 1 . . \ - s ‘308 21 (201 . 501. 323
(&% 2?%&‘5“ 1" 46, "wg)l 52,  (Eok, #masER)™  (6)EITHE 2556 36 (210,)202) 1'334 57 (215 )
ey 1767 Sednfs : 2V, (+) # I a-WC » 2436 57 (11103) 17303 7 (330.006)
&1 431750°C %) ' Gy 11, GkD R 110 EEmo 2261 11 (300) 1°286 57 {(413.305)
. d@ . (hk d A . - 0 . .50
343. Fe0-V,0;, (FeV.0,) Iron 2759 éo 100 60 g‘ﬁi 1(5)7 8(1)3 raso 7 (2(2)2.?0?5)
. ) 236 40 098 60 2062 57 (203) 1264 3 (421)
~vanadium ox1deZ v 227 100 09 & ress 7 (302,004) 17236 4 (332.116)
(D i 377 2 & 4L, O, TE ® S o 77 (5942)
= R MR AT 1878 15 (310.100 24. 206
Fd3m, z=8 QUriTfbaie®: 1~ I'st 50 08 70 1826 15 Eau.z;a) 12 11 (213.216)
(&, iEEe, 6N- HzSO4, 6N-HN 129 40 088 60 1° 746 7 (222) 17148 3 (423.405)
@) o 2 50 - 087 70 1695 11 (400.312) 1120 57 (600.306)
Os) 125 50 083 100 e ow (@) LT o2 {601)
344, VS, (V:S;) Vanadium sulphide e vez 0 I 4 (gg.sw) 11:; ;15 ((ig(l):gg%
(& %ﬁ‘; (2)?5%1‘%&57?77?1)&0 e = o Casa 15 (}1()151) 325.107
=3"34A, c,=5785A, D&, C6/ 107 60 :
mmc, z=2; a,=3 361&, c.,=5 81 B-W,C (at 2600°C) 351. CosW,C (77) /s Cobalt tungsten
A, D&, C6/mme, z=2F"NiAs : O e Crpide oy
m (BME, W 4 28% 4 20 Pa O S N (R Y0 (e i - 75 (WL0), e =110
489 (XTI 2~4 4" @R Lm0 rs %04, Of, Fa3m, z=16 (2 g
(°C) : 1800~2000% 53 ™ (5yHR v 200 v 100 Bt -
GO RGER T 00 o s ~eeo0TT BED ) i s g
B (TG ) MBS B micro-H 30Wkg/mn”  ia 12T
(Ramse, THEL)™ CIEITREAE 348 WC Tungsten carbide et @ oG I 16
g\(éﬂ) 1/1s (k) i-(f;\) I/, (hkD) 270 (e ke, B, $IKE QW&
reo @ 5 6 ik 0 < e, =2 917, c,=2 84 W, Mo) 2Ce ~Fen (W,

1702 60

— 107 —

352. (Cr, Fe,




353.

354.

355.

356.

1144
MO) 2Ce Ch & ﬂﬂ %
m romium i 52 4E

olybdenu iron (1966)

(1) & m- tungste ®1F

10"253\%% A B n carbide ;-(f) /1, (hk
3 » 20=10"6 Z398 vt a(&
, z=1 59 ~ 27181 (002) A) 1

4G 16 (2)EFEEE 2150 }5 (121, 210) 1297 éé (hk1) 138)

VIR fie 0 (12 1" 284 (311) —3" 912

zars w0’ Gr) - 4A) S v 2 ) B 91A, D, P

5 004 128 (4223 1ose Ig)‘ ?7‘15{;) 138) I 79 % gg% 1222 (2)EH ﬁ‘iﬁﬁﬁ" 4/nmm, z =2

18 (333 84 .911 . 45 _ . .

21 RN Eim B iy

o 0 o Do w0 (522 D S 2s s oL ss s s éhkl) ai)

80 " 969 .4, . . 20 = v 00
v 602 60 ;EZZZO) 0.957; 60 (10.4. gg ross 5o W 1209 10 ggg; R 138 (11(1)3 L 1/;1 (hk1) 280)
o :
Lo o)y o o 20 (175) L Lo o 1 207 i} >0 w w1 50
52 8 820 O 20 50 ) b % 263 (11) 2
1227 68 860.822) 8 82121 100 E’g?g 357. W (131) i %25 10 E(Z)(z)ig 0 (200) }.21 g
55. 9 . 4 4 1
(BME% 5.751) 0" 8978 58 8.8 g 0) «On TquSten . 20 - (423) Z églg ;‘35 (o1 8 50
C Ry . 6.2) oxide 1°95 0 (211 1"16

% r-Nigf & 0 HiH 1) 35@ 186 2 (Oozg 115 gg
e L 72 b 7 56A (2)8 RS - \ 1o m oo rlz 2
; esW,C~Fe W s , co=3"735A EHZa, v s 2) ror

ron molybdenu: :C) (FesMo,C) PR - , z=1 (3 B G

3 6 .
(l)ﬁ i j;; tungsten carbid ah) 11 o 1oy % o) 1:05 2
1 (hk 5 1 03
Fd3m 2 =4 (2 61,0211'04[0X e g 7?5 188 0 d.(;a(\)) I1/1. (hkl) 1 7 20 (2023 (1)837 2(8)
o = ‘63 J . 35) '35
b Il L0 B 2 B o \
Vo 6 : 13 12 X

A (311) d (A) i 2 n 163 . IS (3213 0°970 s

2 53 (400) 12 1 (hkl) 277) 2 44 1"46 132 20 (222 07928

zs 80 (@3 A (555. 75 za 10 20 20 ) oo 20

25 80 D L20 B (s ont 2z 70 v com 2
& X 4z L2020 (s ou) re8 2 e (3w 921 20
o (3351 .18 40 (663 i‘85 60 }.?é 10 N 5% WO, (IEH)

%5 80 B0 I 20 ERE T - 795°C

13: 40 Ezig) i 80 (755,771 2 10 360. W D&, < 1233 25 ClU ko

166 Zg 5620; Lo 933 ) 358. WO, Tung . 0 1601 Tungsten SBE CIEAET B 27)
. 154 62, . st . . oxi ’ °

S wim 50 (775 551) (18 v‘ﬁzﬁz@engmde a )@1' e (2)%*:;; |

143 : 773.951) B ™~ B —18° 9% A E EREE  BIAS

138 go (553.731) 1.06 20 R _%@‘5{_’209) &, BEfG (2 1;- 80 28A, bo=3 = - ﬁ%l’fm)

L8 88 Eggo) i gf 20 Eggg) 1022) 7 517A T, ao___7- 2851& N )%::‘1: ( 98A’ 8211502 775A’ Co=

130 3) Tl s , co=3 8354 » Po= )l 482 4 C}

, 100 (84459) gl L I ((312}:, P2./a (3t if’ £=90"90" ARS8 , Ch, P2/m

o B, W ’ d (A
(3% sk ‘l&)gﬁ( C) : 1473% ’({: BT 16 éz('Ag) Lk 4
. o o5 § * 27 001 . I
_Lji;t%? io qjﬂ))ﬁ'ﬂ:‘% E . Z: (7k, @)30)31)\")?7 *ﬁ"{b?ﬂg 654 15 (101_%00) 3. 31 /15‘ (hkl) 209)
W.N T k» Fm3m 20 70y 7 ‘Vﬁi%)%)sl)’ B (BT S'“ 0 gog) $xon 882;
un, . " 22 01) R

(1) %%Egsten nitride %(A) 1. Gk (6)EHr s fili - o 10 (102) s (1); 38 8(1)}1;

. CARRYA -8 1 (hkl . : ‘59 4

4" 118kx: S (EL) ™ R k) ) 1L 6 4% 15oaly 3 10 ©02)

WN@) ao=d 126 o= Saiz 100 (300 Lo % & e85 2 ) g0z 15 (0

®8) 8- - 3 411 (200) 1966 30 ) 437 @z.30) 2 58 15 (60
Tun 3 5 (01 1917 (11) s Lo (s 2:937" (603)

(15 i - *g_jj:ig;)l nitride 34z %0 (12(13 1°879 gg 5002) 8 100 (0103 12'910 ;g &102)

: AL e o 310 1" 820 040) 373 oz 11. 501

btk s b fm 1 5 (o400 se 5 s a1 (i)

"6 11 ) - ‘4 11, i

dA) 11 2‘52% 75 (0213 1793 ég (112) 3-42 5. (302§02) 21759 %g (305)

239 75 (hk1) o 261 60 (20T 1 707 (112) 340 55 (1112 27743 (600)

Toe 100 Sd@) 1 7o o e 60 (202, 3 e A 35 (405

/1 (20 7 02 3 (503 5)
i 100 1 (hkl) 19 R 1. 220) . 55 2) 9 50 _) 2 55 (1
46 75 vae s 7) 5 a5 (1ol 1670 - 50 82(2,'041) o 0o me 50 (5%)
(N 1182 ato % L 833 rese 40 _) %-%62) I/, (hk) 02 50  (513.114)
(35 mic %) zirz 50 @20 Los % D zago L G d@d) 1/1
% WN 27098 60 (221) F6m 5 (141) 2°370 30 (014) 1865 %5’ (hk1) 209)
Co=2"82 N IAT, 20=2 10 031) 1 65 ({5 % Zhe 1 &l 1810 20 (206)
6A 2 ° 893A 203 159 141 ) 232 10 (514 1770 (007)

WO, T 208 40 6N 10 @D 8 10 (613% Lo B dbse
W0r Tungeton oxid e e um oy i b

e+ - :7 e i 25 (131) Tt 3 831) zz0 10 (1) . (604)

i B v— e d@) 11 2 o 10 G15 1T 1o
S %Jr . ) = A%\ 1/ kD - 2229 (315) 7B 20 ,10.0,T)
‘A, e ', =5 6504, ol o35 40 @ d&) 1/ zm o w e U708 15 (308.911)

kel wid, g Bvee WYEL Pe M LE

2.1, 5P $%+43 120°42, C%,.- 1'233 5 (42% 1:32é ‘ ?(5).:;(511.40?) 2 ggg 0 (o0d) . 0 (123

12 1130) ( 7 (3)1‘,33 rh’ 35 (421) r 31710 }(145) 1957 10 (106) r 674 35 ~

@ DB (T) T ~127 T vt 2 108 s a0s, 1o m ooy Lo 3% (05120
VBT LR £ ~1270% reL s O T £, e om @ ra o £.120

P b : . : . 60 0. . 4 . 017

B (R, KELA ); ARk, teag) et 3 ((3315 132) 18 - ggg 1888 65 ('02 ) e 5‘1’541 5))

ke ’ “41 12 . Z 0 . gl

o G o G’ rE » @a Lo

. # .. *406 20 (15 2) 2006 T . -422)

d(A) 1/1 ﬁ'{ﬁ . 139 5 (3% (113) ( ungsten R

478 1 (hkl 1399 20 ) Iz & & oxide

i 100 Gy a1 1o 2 et L ) a s (RS

LR AL SR R £ <1705k, b=77 i

"a16 45 T 20 (22 (520) 213 20 1.160) 594, = 67A

2436 55 (020) 1215 D T3 1201 (600) £=9 y  Co=

S () s e D O P2/m

> 20 (@ . (202) 5 o .

s 80 51?3 1387 (7HEE o 3 d@) 1/
w om e et 1850C 1 g )

{401 403) (1)ks ungsten oxide 3‘757’ 55 (30‘%3 1700 _IQ)’ (hk1) 209)
d B e 28 a0 109 1695 60 (701.509)
FB, = In 55 (303 I (615, 327)

0=5 25A c 60  (106) i 30 (1.9.1—4

o 2’821 ren w0 G )

g oAb L (126)
(208 403) 666 10 (5.0.11
10 (710) )

— 108 —

1° 562

A



SRR B AE ORE RS b Uc 2, 3 OWHE

1145

ARy I1/1, (kD) d@A) I/, (kD
2707 45 (312) . (228. 423
2640 50 (313) 1550 65 711.519)
2620 60 (116) i
1537 25 (1.1.14)
.22l 70 (8413 1524 20 (5.1.11)
1963 35 (2.0.11) . (4.0.16
1898 50 (605) 1365 20 \g06 )
1'884 60" (020) 1359 20 (2.2.11)
1741 30 (2.1.11) 1°337 35 (625)
1°720 10" (125.700)
ak) 1/1, (kD) d(R) I/1, (hk1) 209
1282 25 <4.1.16) 1196 10 (332)
816 . 333136
rers 10 (.0.17) V189 % (6,0.15 )
1269 5 (720) 147 20 (8.1°13
1262 35 (121.59) - 1141 25 (238°433)
e 1.2.18 . 4,216
1255 30 (030 ) 1105 25 (826 )
1248 10 (5.2.71)
. 3.1.17
120725 (s.o. 1'3>

362,

363.

FeO-WO;, (FQWO4) Iron
tungstate, (Ferberite)

(e BE~ B, fRe~26
()RS (™ (BMLE, W -
715 67801~7 109%  (4)EHT R %k
1 : '

d{A) I/I. (hkl) d(A) IA, (k) 39
569 30 187 50
522 30 182 30
471 80 1'76 50
376 70 - 171 80
364 70 166 20
" 24 80 1763 10
2794 100 155 50
284 30 151 80
274 50 1746 30
262 30 145 50
2749 80 1743 70
237 50 137 50
220 80 1°33 30
206 50 132 30
2°00 50 130 20
194 20 127 20

Nederland, California FESLH

dA) /I, (kD) d@A) I/, (hk) 3
468 20 1"51 80
372 20 146 30
364 20 143 70
2°93 100 137 70
284 30 133 40
2'47 70 132 60
219 80 127 20 (7)
205 50 126 20
2°00 &0 119 60
190 20 112 40
182 40 1rn 20
177 80 108 50
1'71 100 107 30
1°59 40 106 20
1'55 10

Luxenburg Deposit. Kalba Range, Kazakh,
USSR.

L5 Pl - WO0,75°66% , FeO
17°83% , MnO 3 74% , Fe,0, 1°40
%, Ca00 65%, Si0,0"05%,
(Ta, Nb)2050702% , Sn0.0" 00%
(Y% JBITE nwp 2740 (Li)™
Setnss 2V, (+)2

(Fe, Mn)O-WO;, (Fe, Mn)WO,
Iron manganese tungstate,
(Wolframite)

(V& RS ~2E Q%L
B QME, BWE 7 1~7 5
T 14~754% (4)EHF A

dA) I/1. (k) d(Ad) I/1, (hk) 39
472 60 181 30
371 60 176 60
32 60 170 80
2 92 100 159 30
2'83 40 150 60
2'70 40 145 40
246 80 1743 40
2°35 30 137 40
2726 20 1"31 30
218 80 1718 20
T 204 . 40 1708 20
1799 40 1707 20
187 40
Torrington Mine, New South Wales,
Australia

(5YEE JRITE [ ea 2726~27 31,
nwB 2 32, ey 42~2 46" ey -
ZVﬂ:, (+)z7)
364. W, P Tungsten phosphide
(1) Bk (2 E, B 5 21
(Byr#rfbaytEE - o (BiNa.CO;
+NaN0.) ¥ R (e, T4)* (@)K
B ARET
365. WP Tungsten phosphide
(s IRfs (E, 857
Syririb eyt " - A Ok, EE,
Taa)P s e+ o)™
(AYlE S Rk
366. WP, Tungsten phosphide
(D& @ gk QUMLE, wE 5 8%
(V& (C) 8 (@) Hrieatny
WHE AR (G, Tra—N, T—F
M v (lE+ 7 B, EAK)
367. WS, Tungsten sulphide
(1) D EEIRE, BEERIKE . (CHE RS
W AFED a,=318A, c,=12"54,
D&, C6/mmc, z=2 IULE,TE:
7 5(10C) X 7 4% 8 1(Xig) ™
@R (C) 1 4 >11503 4+ >1127%
5+ >1100 (FZed) ™ Syt
PR ARGK, T a—, w80
(Rige+7 v &k, BT 7))
(6) BT iR il -

d(A) I/T, (hkl) d(A) I/1: (kD) 39
62 100 1°35 30
268 90 1" 30 20
228 60 1'25 30
205 50 110 50
188 50 103 50
158 60 1°00 50
152 60 07960 30

1" 40 20
Cottonwood, Utah

368. WS; Tungsten sulphide
(e BERb, 826, Faavr—+F
& YRt s Gek)
w (K, T, FHEE+T VB,
LT > & = aki) ™

369. YN Yttrium nitride
() BHEE 2 F (FL)7 ar=
48784, O, Fm3m, z=4 (2)k&
&, T 5 890(X4R), 560" (3)Eh
& (C) : 22670"

370. YO Yttrium oxide

— 109 —

(1) S 13 %7 (L), NaClg™
371. Y,0, Yttrium oxide, (Yttria)
(s :Emfe, Gf, Baf Q&
e 0 2 (Mn,0,8)™  a,=
10°603A, TI, a3, z=16 (3)LE,
B ¢ 5 03(Xig) 5 0515 046"
47 84%% (W)ELE (C) 1 24157
2410%MY (S)HTLEEIIEE (A (K,
0" 00018g(29°C) /100m1)” % (B,
BMIEILT > € =7 LA, BUFIRGEE
2 AER) VR (7oA ) )
6wz Wb 4300C*
372.YS Yttrium sulphide
(% SliE T (L)Y a,=
54664, Of, Fm3m, z=4 (2)lHE,
wWEE 47 92(X48), 4 51 (3
("C) : 2060 +4¢'*
373.YsS; Yttrium sulphide”
(1 b © A%, =127674,
bo=3 81A, c,=11"45A, B=74"
z=2 (QULE, ®E 1418 (X #),
410" (3)@i (C) : 1630™)
374.Y,S;3(8) 8-Yttrium sulphide
() B, IKEE OF Rk
B, ,=10"174, b, =4 024,
co=17"47A, B=81"17 z=6 (3)i
®, WE 387 (X#)P3 8%
(4)Rh S (°C) : 1900~-1950% 1925 +
25" (5 Hritegagtt® @ 4 (K,
@)30)
375.YS,; Yttrium sulphide
(1) Rk T B Pa,=7T14, ¢,
=7"89A, z=8 (QWE, BE :
433 (X&), 425" QmE(T):
1660 '
ZrC Zirconium corbide
()& ke, IKBEEBRR Q&
s s (L) 0%, =4 6964,
03, Fm3m, z=4; aa=4'673£‘x;86)
ao.=4 685A %Y ()hE, WE :
6732 6°70%) 6 44 (X 4§ )"P%Y
(@)= (°C) : 3532393540%) 35004
3530%)  (sy bt A (K,
6N-HCl1, 6N-H,SO,, &7 v #)*
B (BAERER)SV i (WRE, T
(B, B7 8™ (6)EHEE
& : :

- 376.

dA) 1/1, (kD) d(A) I/I, (k1) 3
2'70 100 1704 15

234 75 095 * 12

165 50 090 10

141 40 083 4

1"35 15 079 7

117 8 078 6

1707 15

(7MEEE a1 1500%% FE S micro-
H 2600kg /mm?*?

-377.ZrN Zirconium nitride
(s e~ (2 akE
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#® &

% 52 4 (1966) 7%

(7)WE% S :MHS8~
378.

379.
380."

SF (EL) P ao=4"56A, Of, F

m3m, z=4; a ,=4 578 a ;=4 634"
a,=4"567A % , =4  562%" (3)lkE,
wE 709 6°93%) 7732 (X #8)%®
7°349(N=13"3%, X &)%Y  (4)B
2(°C) 1 29803 2930% 29504 29823
325529 ()3 HTILBEMGHR R (K,
6N-HCI1, 6N-H,S0.) i (FEk,
WEE+7 B Y s (7 v 8)®

ix (7)) (T, wEe
+7 @)2‘”(6)@#&5%@ :

d(A) I/1. (kD) d(A) I/, (hkl) 3%
2°64 100 (111) 1" 14 20 (400)
2°29 100 (200) 1705 40 (331)
162 80 (220) 102 50  (420)
1738 70 (311) 0793 50 (422)
132 40 (R2)

927) :

Zr0O Zirccnium oxide
(I%BE%L i, By =4 584 ~
4 GZOA

Zr, 0, Zirconium oxide
Z2r05(1) Zirconium oxide,
(Baddeleyite, Zirconia)

() e, B, REH6, B,

2 (2 )%HE%I&.E%‘I’?sS)ao:S 143
A, b,=5 2044, c,=5 3114, g=
80°45, C%, P21/c, z=4; a,=5 21
kx, bo=5 26ks, ¢, =5 37kx,

8 =80"32"} 220 =5 1944, b,=5 266
A, co=5 308A £=80" 48'286)pure
Zr0; a,=5 21A, b,=5"27A,
=5 375A, B=99°58 28”@)&53 p:s
B 5 4~6 02" 559 (X )%

5 497 5" 50~6"03% 5 569 5 73%
(4)fh5°C) : 2700 2677 2950~

" 3000492715%) (5 HFLEEE L ¢

A~ (k, ¥EEE, 6N-H,SO,, 6N-H -

NO) ¥ i (7 v, W)™
B, 7A20)% . (6

d(A) I/1. (hkl) d(A) I/, (hk1) 289
505 5. (100) ,1. 693 10 - (300. 202)
369 15 (011) 1655 12 (013)
363 2 (110) 17642 7 (130)
316 100 - (111) . (311. 310
z8s 65 @Iy LS9 5 {53 )
262 20 (002) 1591 5 (131)

2" 60 12 (020) 1° 581 5 (22@)

2" 54 15 (200) 1542 10 (131)
250 3 (102) 17508 5 (113)
233 5 (021) 1495 5 (213)
221 10 - (211) 1477 10' (31T)
2°19 5 (105) 17449 3. (032)
2°18 5 (121) . 320. 222
zoz 7z 140 (5 )
1°990 7 (211) 17360

1" 846 15 (022) 1" 322 5

1817 20 (220) 1" 262 5

1" 802 12 (122) 1' 246 2

1 781 5 (21) 17213 2

(EE  WITE ca 2 13, nwf 2719,
ey 2208 ca 27136, nwB 27236,
ey 27 243" Seanfy 1 2v30; (—)7
P 4300CY7 25 1 BAI2IE S,
1000C™ B= 1 MH 657 BT

Co

381.

382.

383.

384.

385.

Zr04(2) Zirconium oxide,
(Zirconia)
(L) B - Igjaz“a.,~5' 0744,
Co=5"160A; a,=5 074kx,  co=
5 155kx (ML, HE © 6 10"
(3)E kgl -
d(A) 1/1, (hkD) d(A) I/I, (hkD 289)
2°93 100 127 60
2752 40 117 40
.1.81 60 117 70
179 - 100 113 40
1"55 50 1'10 60
1°53 100 1‘05‘ 40
1747 60 1°04 70
129 0 07993 40
0978 70
AYEE  #ERE L E s, 1000C;
Elerd, 1900C7 Zr0,(1)
1000°CE Eicingd 2 & £ 7 5,
1000 ~1900 C# B T&E, FiRic %
TEWT % & metastable & L T
wELELD ,
Zr02(3) Zirconium oxide,
(Zirconia)
(fs Bt E5™ (% Zr0
Cl& 7243 Zr (OH) , % 500°C iz fi#
" TBHEETEB, 600CLIETIRZr
OGRS 2 ° 2 i 3
Zr0:(4) Zirconium oxide,
(Zirconia)
(i Rfss 1 =% (2% Zr0.
22000°C ICREHNAT 2 L& 5,
1900 CLL kT sE, 625CizdHid
B & ZrO,(B) i Wiy e 24k 4 2 7
Zr0,(5) Zirconium oxide,
(Zirconia) ‘
(14 Bk =17 QME, #E
627" (3fEE ZrO.(4)%625°CL
Trwiyas ezl
Zr0,(6) Zirconium omde,
(Zirconia)
(105 g © a7 (HAs), 2,=507
AP =5 108%Y (2084 (TC) :
27003"’ 26779” 2950 ~ 3000“8’ (3)@#}?
MEE -
a(A) I/L; (hkD) “d(A) 171, (hk1) 282)
292 100 (111) 1°133 730 (420)
2" 83 60 +(200) 1035 30  (422)
1°80 100 (220) 0°9760 30 (333.511)
17583 100 (311) 0" 8968 200 (440)
1°464 . 30 (222) 0°8575 - 30 . (531)
1267 30 (400) 0" 8450 Z) (600)
1164 ~ 30 (331) 078022 20 (620)
(@EE WA 4300CT $@Zr0, T

386.

i3 Baddeleyite & L TEHT 5,
1000°C LI F o i Bl Tes8, 2

BIOEEN LD IEm. pF ik HiR
L DEECPARETH B, Zr0,
(I)i=MgO % 72 12Ca0 % n 2 Thn#
¥2ETE2, WHEEEZ Sc,Ce,

Y$omitick > ckEban s
ZrO, (£#) ? Zirconium oxide,

— 110 —

(Zirconia)
(1 Bl 507 =3 5984,
co=5 875A (2)4;*-% Bahe (4),
S P )
387.FeZr0O; Iron zirconium oxide
388. ZrP ‘Zirconium phosphide
389. ZrP, -Zirconium phosphide
()& IR (QE, BE 4777
(25C/4C)™ By Hribagts -
R ()™
390. Zr0.-Si0,, (ZrSiOy)
Zirconium ortho silicate,
{Zircon, Hyacinth, Jargon)
(I - &, e ~Ke, e i
cEE (R, %6, 86, B4,
IRE) ()% 5% CEF® a, =
66044, c,=5979A® D, 14,/a
md, z=4; a,=6 56A, c,=5 974
(3L, W 4°67 (X ) 4" 562
4°02~4"86" 4" 6™ (4B (C) :
25502 2430 ~2550 2430%% 24209V
Byt e 1~ (K, B, F

K, Tan )™ (6)EHTEREE
d(A) I/I; (hkl) d(A) I/I, (hkl) 289)
4434 (101) 11672 2 (440)

3' 302 1oo (200) 1°1079 5 - (404)

2° 650 7 (211) 1°1006 5 (600)
2518 - 45. (112) 170682 1 (611)
2733 10 . (220) 170590 7 (532)
2217 8 (202) 170506 7 (424)
27066 20. (301) 10442 5 (523.620)
1°908 14 (103) 170015 1 (325)
1751 11 (321) 0°9745 5 (116)
'712 - 40 (312) 079713 5 (631)
17651 14 (400) 079582 1 (415)
1547 - 4 (411) 0°9532. 1 (613)
17495 3 (004) 079321 1 (701)
1477 8 (420) 079201 2 (444)
17381 10 (332) 079157 4 (543.640)
17362 7 (204) 078994 5 (316)

1" 290 5 (431.501) 078915 5 (552.712)
1259 8 (224) 08863 7 (604)
1'248° 3 (413) 08561 5 (525.624)

2
11883 . 11 (512) 08527 - 2

(703)
(7VE%  JRITEE D nwb 17923, ey
1 963?8?’ nwf 192, ey 1°97%
#A 2V, (+)7

ZrSiO. WP HMHE B & k'

j‘é

EHR b—Ynra>:
B 1 ﬂ‘” gt nwf 179251,

ey 1 9845 HEL7, maickn
MR RELL & v,
BT, HERE, nof 1,9292,
ey 1°9886, WWE4 64, 197CCTH
EERT 5,
BRER, b—ynrar:
IR, TiplE, ea 178784,
ey 18949, JLE4 24, 569°C CH
. BEBT B, 1050C CEHEICE
%Y,
BB, —#l, ea 1 8501
C ey 178643, HE4 27, Mk k
U%wﬁuﬁMTé# HEIziz
At 2 v,



L

-

.

S IE BB NI DR LEE L b Ui 2 )
' 3 OHH 1147
Zirnowam) 13ZrSi0O »@ '
10, DB % 3 75281) . 281) _
2430°C & L7 %, Geller, Long™ 1550’295)3 84(X¥7§)M (WAL (C) - dl.(A) I/L, (k) d(A) I/, (hkD)
I2 & UE1775°C TIREET 3 G LR « R (k LS 0T ) g g (621540
) o I 6N-HC1, 6N-H,S0.)™ 1& (R, 1% %0 oy » (55°)
Curtis, Sowman®™iz X iz, Zr B ' o ), (i, r 32 sg 31??33)) AL )
0,-Si0.FRic BT, » 17’7; 5 e, oK) (6)ETIREIE T o s e % G
’ . o
‘ ETTH ZrSiOJ3¥ & PHL T 4l 1Ls (kD ‘i.(é) /1, (k1) 39 ra s @y oss w0 (630.542)
FAFL v, ZrSi0,i31540°CCH s B 153 s Ll 0 (iz2) P
HSRL, W% ET 2 DIR1675C 215 e v s w60 W) pEs @ ()
I BAKE I LT b T 3 18t &7 e 3 I 80 G0 g 6o (710.550)
. ° - 543
391. ZrS Zirconium sulphide e {gi 3 g:;gg lgg 2711.551)
(1)%: BHEE 2%5) o ° < ., - _ 720.641)
A IET5," a0 =335, ¢ dA) /1 BkD - d(A) T/LL (kD) 2 4B 171, Gk dB) I, k) w0
6" 31A, B 11% (2)LE, B © S S 123 60 05 6 () L7013 ()
514 (X ) %V5 05280 RPN 780 90 U1y 40 B0 w00 @iy e 3 (22)
(X #) 25 05%Y  (3)y3Hrib ze& % 17 80 R3S U B N O <o
L i 4 N 114 80 . 1°51 42 (321
HS,J(])@)%:{;Z \71,(’ 6N-HC1, 6N-H. res 20 Tl 80 PEonoen v w G
DY (TaEe, TR, EAO)Y U8 10 ros 40 200 27 (220) ra 5 (L3
392 . . 1'75 80 10 189 33 (221) 13 . 330)
. ZrSo4s Zirconium sulphide 166 90 ros & 79 33 (310) e 22:233
5 (7 . 159 20 . . i
(l)ﬁﬂ,m( C) @ 2050 ~2150%) (25 #r 153 80 e gg d(R) I/1, (k) QA) I, bk =
1&#‘5@’[&% . Z\‘ (Zk 6N-HC1. 6 1 4 . - ) 4.03 40 (110) 109 401 E}slli) 8)
-H,SO. )44) Se (ﬁﬁ ;u . , 6N T 3(; gg 8 234 60 ggg ig géég 105 60 (520: ig;g
7}()44) s 1R B, BwE, £ 133 60 o 93; gg g g; 80 (210) (1) g‘él %g Egg;}ul)
' . 80 (211) 0978 10 (530.
. . 39 ; ) (433
393. ZrS, Zirconium sulphide 4-Zr0§ Zirconium oxysulphide zoo 40 @) 0%l 10 (530)
() SRIRE, WARE (% R (s Bt (U@L 1 30 H)" TH % @y ous 10 ()
a,=5696A, T P - 7120 (13) o 0
’ 243, z =4 164 10 (222) o ggg f‘,g ggg5532)

& ﬁj_y‘f"%o:?; 684, c,=5 854,
Dis, C3m, z=1; a,=% 654, co=
5 84A (3E, @R 387V

(ML, W 4 87 4 975(X )™
(4) a7 R fEfE - JalT R E .
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