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A% =h2a* + B2b** + 1%c** + 2hka*b*
cos?* + 2klb*c*cosa®* + 2hla*c*cospR*

RA: a*=besina/V, b*=casinpf/V,
c*=absinY /V;
cosa® =cospB +cosY —cosa/sinf+sin?,
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X & §a*iy £ X it X % %1
KERS | 40 I dein | 1B B | KFRE| 4A) t d*ne O
1 3.080 84 0.1054 (111) 11 1.238 14 0.6523 | (33D
2 2.673 100 0.1400 (200) 12 1.204 0.6897 | (420)
3 2.394 60 0.1744 (210) 13 1.175 b 0.7246 (421)
4 2.186 48 0.2092 (211) 14 1.148 0.7590 (332)
5 1.896 34 0.2783 (220) 15 1.100 17 0.8264 (242)
6 1.618 55 0.3820 (311) 16 - - - (150)
7 1.550 17 0.4162 (222) 17 1.038 55 0.9273 (333)
8 1.490 17 0.4505 (230) 18 1.002 - 0.9964 (520)
9 1.436 22 0.4849 (231 19 0.986 — 1.029 (521)
10 —_— _— == (400)
1. WY Pyrite FeS, SHER 0.8264/0.1054 = 0.0345 X 24/0.0351 X 3 = 24/3

A — N d* 2 ZBRICLUE # d® i, BR
0.1400,0.1744,0.2092,0.2783,0.3820,
0.4162,0.4505,0.4849,0.6523,0.6897,
0.7246,0.7590,0.8264,0.9273,0.9964,

1.0298%140.1054,4.

0.1400/0.1054 =0.0350 X 4 /0.0351%X3=4/3
0.1744/0.1054 =0.0349 % 5 /0.0351X3=5/3
0.2092/0.1054 =0.0349 X 6 /0.0351 X3 =6/3
0.2783/0.1054=0,0348 % 8 /0.0351x3=8/3
0.3820/0.1054 =0.0347 X 11/0.0351x3=11/3
0.4162/0.1054 =0.0346 X 12/0.0351 x 3= 12/3
0.4505/0.1054 = 0.0347 X 13/0.0351 x 3 = 13/3
0.4848/0.1054 = 0.0346 X 14/0.0351 X 3 = 14/3
0.6528/0.1054 =0.0343 X 19/0.0351 X3 =19/3
0.6897/0.1054 = 0.0345 %X 20/0.0351 X 3 =20/3
0.7246/0.1064 = 0,0345 x 21/0.0351 X 3=21/3
0.7590/0.1054 = 0,0845 x 22/0.0351 X 3= 22/3

0.9273/0.1054 =0.0344 x 27/0.0351 x 3 =27/3
0.9964/0.1054 = 0.0344 x 29/0.0351 x 3 =29/3
1,029 /0.1054 =0,0340 % 30/0.0351 X 3 =30/3

BEREAM. C. F B EH%,

s, 0:0345+0.0340+2x0.0344
' 4

=0.0345=a** ..a=5.3994,
B RmEELEL
2.4884NE Cymrite Ba-AlSi,(O,OH)
AERR

d“ﬁxzkztzad‘zk,t,l,od‘zmk.:."“" ’ /d”a,h:,
AR R N AL
FRLLE T,
0.04726,0.06410,0.1149,0.1402,
0.1514,0.1563,0.1858,0.1993,0.2047,
0.2246,0.2525,++-0.8327B%2L0.01686;
0.06410,0.1149,0.1402,0.1514,
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0.1563,0.1858,0.1993,0.2047,0.2246 0.5557**,0.5704,0.6080**,0.6211,
0.2525,0.2712,0.2925,0.3147,0.3440, 0.6546,0.6728,0.6873,0.7497**,0.7571,
0.3937,0.4083,0.4195%*,0.4640,0.4742 0.7886, 0.8327BRLAD.04726; 000 00000s0er,
8 8 M| B HE W it X B ®2
RERS | B B | 4 | arADH | d | KRRS | B K | 4L | 4D | Ny
1 st (3R) 7.7 0.1299 0.01686 17 mw 1.595 0.6269 0.3930
2 vw ({RE) 4.6 0.2174 0.04726 18 w 1.565 0.6389 0.4083
3 vet ({REB) 3.95 0.2532 0.06410 19 w 1.544 0.6477 0.4195
4 vst 2,95 0.3390 0.1149 20 w 1.468 0.6811 0.4640
5 st 2.67 0.3745 0.1402 21 vw 1.452 0.6887 0.4742
6 vw 2.57 0.3891 0.1514 22 vw 1.341 0.7458 0.5557
7 vw 2.53 0.3953 0.1563 23 vw 1.324 0.7554 0.5704
8 w () 2.32 0.4310 0.1858 24 w 1.283 0.7794 0.6080
] m (%) 2,24 0.4464 0.1993 25 vw 1.269 0.7879 0.6211
10 m 2,21 0.4525 0.2047 26 vw 1,236 0.8092 0.6546
11 vw 2.11 0.4739 0.2246 27 vw 1.219 0.8206 0.6728
12 w 1.99 0.5025 0.2525 28 vw 1.206 0.8295 0.6873
13 mw 1.92 0.5208 0.2712 29 w 1.155 0.8658 0.7497
14 m 1.849 0.5409 0.2925 30 vw 1.149 0.8704 0.7571
15 vw 1.783 0.5608 0.3147 31 vw 1.126 0.8884 0.7886
16 mw 1.705 0.5866 0.3440 32 vw 1.096 0.9119 0.8327
PAd*szanie BB 5, 8, 19, 22, 24, 7*NE — LI ATRESD (000D) ,
Rzgﬁﬁwd“auﬁ’%%'}:?w 4! 99 12! 13 C"_ 1 =0 1304
K16, 7.67
H5E 0.04726 x 3 —0.1402 mi3, 4, 7, 9, 10—18, 19—21, 23,
= +0.00158. 25—28, 30—32&LMIHEKH (FESAME
#esk  0.04726x 4 —0.1858 BHFAIHED, FEORFEERMELN) .
= +0.00320. 1011 (0.2525 - 0.2520) ,
F194 0.04726 x 9 —0.4195 1012 (0.3390 - 0.3370) ,
= +0.0059. 1121 (0.3968 —0.3968) ,
$226%  0.04726 X 12—0.5557 1013 (0.4464 - 0.4450) ,

2021 (0.4525 - 0.4500) ,
2022 (0.5025 — 0.5000) ,
1124**(0.5409 - 0.5350) ,

=+0.0114.
Hodtk 0.04726 x13—0.6080

=+0.006 1014 (0.5608 - 0.5650) ,

F29% 0.04726 X 16—0.7497 2131 (0.5862— 0.5800) ,
= +0.007. 2132 (0.6272-0.6150) , ()

#d**=0.0467(0.04726 B E X0, t124  (0.6269-0.6400) ,

a*=0.2161, Ma*=0.1876. 1015 (0.6783-0.6850)

%:ﬁwﬁ&ﬁ101o, %—ﬁ d.zﬂk‘ 5 L L ] ﬁs‘ a‘ 19‘ 22‘ 24. 29 &*
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2133
3033
3141
1016
3142
3034
2135
2026

(0.6887 - 0.6939) ,
(0.7554 — 0.7450) ,
(0.7880 ~ 0.7900) ,
(0.8092 - 0.8050) ,
(0.8206 - 0.8300) ,
(0.8300 — 0.8250) ,
(0.8704 - 0.8600) ,
(0.8885 — 0.8850) .
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b/a, c/afty . TH; ZH#b/a, c/ald; b/a
H1.046F1.0605 =B, HHhc/aliA.
£ (1.295, 1.296) +p (1.297, 1.298) .
B (1.299, 1.300) =Fh, KphhBEHRE
ra O 2, HLUERb/a, c/ayE#H Y d*
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(Hb/a=ARM

2 &% 85 T N 4 K i it X B % 3(a)
|
%% Ay | 11, | d%y, 4% anrsn/ T hrtvm hkl %fﬁ Ay | i, | any,, d* anrn/ 8 arsrm hkt
(RRED J ERE

1 4.93 4 0.04115 -_ 010 11 2,185 7 0.2095 5.092 120
2 3.82 10 0.06854 1.666 011 12 2.125 2 0.2220 5.384 210
3 3.7 10 0.07266 1.766 101 13 2,060 5 0.2356 5.727 121
4 3.40 7 0.08651 2.103 110 14 2.005 4 0.2488 6.048 211
5 3.05 4 0.1075 2.613 002 15 1.920 4 0.2712 6.596 022
6 2.97 6 0.1134 2.756 111 16 1.890 1 0.2799 6.804 013
7 2.59 10 0.1491 3.624 012 17 1.865 7 0.2875 6.988 103
8 2.47 9 0.1639 3.984 020 18 1.777 4 0.3168 7.698 122
9 2.35 9 0.1811 4.401 200 19 1.745 8 0.3284 7.982 113
10 2.27 9 0.1941 4,718 112 20 1.700 6 0.3460 8.410 220

Bt FIO) R, EE B b/ac/a
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ERHEESTNEET A, KEHREPH
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TO INDEX X-RAY POWDER DIFFRACTION LINES OF LOWER
SYMMETRICAL SYSTEMS(ORTHORHOMBIC,
MONOCLINIC) BY MEANS OF THE
RATIO METHOD

Kuo Tsungshan

Abstract

To index X-ray powder diffraction lines of an unknown crystal is, in
general, based on the known cell constants, or op the high symmetry of crys-
tals. The constants and 2 in the d-calculating formula can be cancelled by
the ratio method. The experimental d( A)-values are expressed by the recip-
rocals of the squares of the d(A)-values, i.e. d*,,. By dividing the rear
d**,x: by those of the first, second, third etc., in the order of the initial
descending d( A)-values we acquire the ratio values.

In order to reduce the calculation, we take first ten or twenty lines in
diffraction patterns and take three dividings with the 1st, 2nd and 3rd d*%u
as divisors.

For isometric crystals, there is a maximum common factor (M.C. F.) in
the ratio d*%uaiye/@**cariyms - €. a**(=d*?100). For tetragonal, trigonal or hexa-
gomal crystals, the ratios of d*?,,,, d*%,,, and d*%,,0 are either the same as



By RHESREE X ERRFTHEZRAR AADE 117

those in isometric or showing some particular values;c can be found after the
determination of a and b. For orthorhombic,

A% ariyn/ A2 artym =hou+ B2, [(B/a)2 +1%,/(c/a)? B w + R m/(b/a)2 + 12,/ (c/a)?
and for momnoclinic,

A*2 riyn/ A* rym=1/sin? LA, + 12,/ (c/a)? —2h,1,c0sB/(c/a) ) +
k*,/(b/a)*/1/sin* B A%, + 12, /(c/a)* ~ 2hn1l mcosB/(c/@) ) + k*./ (B/a)?

Calculations of the ratios show that the more the approach of &/a’s and
c/a’ s of two crystals, the more the approach of their respective ratios of the
d*?,,1',. The essential of the method is to find the b/a(=A4) and c/a(=C)
from the given d ( A)-values by calculating and comparing the ratios of the
d*%x1 (Quxs). These ratios are arranged systematically with 4, C as coordinates
in order to facilitate the locating of 4 &C of an unknown. Sixty orthorhom-
bic minerals of known 4 & C were calculated and the ratios of the nearest 4
and C may be discriminated, as in 4=0.904, C=0.780 & A=0.904,C=0,784;
A=0.8919, C=0.354 & A=0.983, C=0.355 and hence the method is practi-
cable. The same and high reliabilities of both a,b,c and d( A)-values are neces-
sary. The accuracy of calculations depends on that of a,b,c¢ and d(A)-va-
lues,found experimentally. For monoclinic crystals the angle varies from 90° to
120°,



