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Amnalysis by X —Ray Diffraction Method of
Soil Sample from Jetavanavihara, India

ABSTRACT

Jetavanavihara is located in Sravasti(or
Sahet Mahet) city, Bahraich, Uttar Pradesh
State, northeastern of India. Sravasti city is
located a vast collection of ruins in Gonda
District, Oudh; situated in 1at.27°31'N., and
long.82° 5 E., Sravasti remained one of the
principal seats of Buddhist learning; and 12
centuries afterwards, the chinese pilgrim col-
lected with reverence the traditions of his
faith which lingered round the sacred city.

It can be suggested that these facts are
related to the chemical composition forma-
tion, the crystal structure and lattice con-
stants of soil sample in Jetavanavihara by
analysis of X—ray diffraction method. The
lattice constants(a=4,9312A and c¢=5,35124)
were obtained by the method of least squares
from the reflection patterns of the dif-
fractometer.
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Fig.1 X—Ray Diffraction Chart of Peak Search System of Soil Sample from

Jetavanavihara, India
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Table 1 X —Ray Diffractograms of Soil Sample from Jelavanavihara by Qualitative
Amnalysis of Peak Search

BFAEE B R|%® E | i (A& E Quartz, low
E—2ZNo. R R EAMEE B &
26 (A) d (A) (cps) (&) 1/ Io d (3) 1,/ 1Io hkl
1 3.340 26.43210 5174 0.120 4
2 6.200 14.24368 3354 0.210 3
3 8.820 10.01756 10383 0.180 8
4 12.460 7.09806 2340 0.210 2
5 13.820 6.40246 1265 0.180 1
6 17.760 4.98998 4146 0.210 3
7 18.740 4.73118 1380 0.210 1
8 19.740 4,49371 4513 0.450 4
9 20.800 4.26703 23265 0.180 17 4.257 22 100
10 21.560 4.11830 1700 0.180 2
11 22.000 4.03692 3542 0.180 3
12 22.320 3.97976 2079 0.180 2
13 22.840 3.89032 2304 0.210 2
14 23.240 3.82426 8062 0.210 6
15 23.500 3.78253 2412 0.120 2
16 23.800 3.73553 2987 0.180 3
17 24.240 3.66871 2444 0.210 2
18 25.120 3.54214 2829 0.240 2
19 25.420 3.50102 3531 0.180 3
20 25.620 3.47414 4612 0.180 4
21 26.600 3.34832 144002 0.210 100 3.342 100 101
22 27.460 3.24538 5611 0.180 4
23 27.680 3.22009 17602 0.210 13
24 27.900 3.19519 8574 0.210 6
25 29.460 3.02945 1562 0.180 2
26 29.820 2.99369 3252 0.270 3
27 30.280 2.94925 3292 0.210 3
28 30.780 2.90247 2222 0.240 2
29 31.200 2.86435 2913 0.240 3
30 32.020 2.79285 2082 0.300 2
31 33.140 2.70097 1269 0.210 1
32 34.400 2.60487 2563 0.120 2
33 34.500 2.59755 2755 0.120 2
34 34.880 2.57011 4108 0.300 3
35 35.640 2.51703 1763 0.240 2
36 36.000 2.49268 2085 0.240 2
37 36.480 2,46098 7314 0.240 6 2.457 8 110
38 36.960 2.43011 1762 0.150 2
39| 37.680 2,38531 1796 0.270 2
40 39.420 2.28394 5385 0.300 4
41 39.840 2.26083 1295 0.240 1
42 40.240 2.23927 4248 0.300 3 2.237 4 111
43 40.880 2,20568 1197 0.150 1
44 41.720 2.16319 1379 0.270 1
45 41.900 2,15431 1381 0.180 1




46 42.400 2.13006 7051 0.240 5 2.127 6 200
47 45.000 2.01284 1250 0.240 1

48 45.460 1.99354 3356 0.240 3

49 45.720 1.98280 4291 0.180 3 1,9792 4 201
50 47.020 1.93097 822 0.150 1

51 47,940 1.89604 974 0.210 1

52 48.060 1.89158 1091 0.150 1

53 50,080 1.81992 13429 0.150 10 1.8179 14 112
54 50.620 1.80176 1471 0.360 2 1.8021 <1 003
55 51.220 1.78206 787 0.150 1

56 52.240 1.74963 1984 0).150 2

57 53.340 1.71612 1087 0.180 1

58 54.400 1.68516- 1184 ().180 1

59 54.820 1.67323 4305 0.180 3 1.6719 4 202
60 55.260 1.66095 2659 0,180 2 1.6591 2 103
61 55,760 1.64723 1590 0,270 2

62 57.180 1.60965 925 0.180 1 1.6802 <1 210
63 57.340 1.60554 939 0.150 1

64 58.760 1.57008 891 0.270 1

65 59.080 1.56234 977 0.180 1

66 59.900 1.54289 8303 0.180 6 1.5418 9 211
67 60.600 1.52674 1415 0.120 1

68 60.740 1.52355 1368 0.150 1

69 61.660 1.50301 1699 | - 2

70 63.020 1.47381 1041 0.150 1

71 63.720 1.45929 1366 0.150 1

72 63.960 1.45439 2683 0.210 2 1.4536 1 113
73 64.740 1.43874 869 0.150 1

74 65.040 1.43283 969 0.150 1

75 65.740 1.41926 1206 0.210 1 1.4189 <1 300
76 67.680 1.38322 6069 0.180 5 1.3820 6 212
77 68.080 1.37606 5664 0.150" 4 1.3752 7 203
78 68.280 1.37252 6671 0.150 5 1.3718 8 301
79 69.500 1.35138 1206 e 1

80 70.240 1.33894 996 0.240 1

81 72.780 1.29835 970 Errrriaie 1

82 73.420 1.28860 2335 0.180 2 1.2880 2 104
83 75.600 1.25677 2689 0.210 2 1.2558 2 302
84 77.600 1.22930 1392 0.210 1

85 79.820 1.20059 2308 -0.180 2
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Fig.2 X —Ray Diffractgrams of Soil Sample from Jetavanavihara by Qualitative

Analysis of 1st Search— Match
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Table 2 Qualitative Analysis of 1st Search— Maich for Soil Sample from

Jetavanavihara, India

No. F1— FNo. 1t % E=o TH EEC—-IFXH | —BARY | EEEEE
1 33-1161 | QUARTZ. LOW 16 16 893
2 20-0452 | GISMONDINE 18 11 349
3 26-0911 [ ILLITE—2MI 18 18 242
4 18-1202 | ANORTHITE, SODIAN, INTER 18 15 205
5 31-0261 | SCAWTITE 18 16 185
6 7-0042 | MUSCOVITE—3T 18 16 176
7 9-0478 | ALBITE, POTASSIAN, HIGH, HEATED 18 17 160
8 10-0357 | SANIDINE, HIGH, SYN 17 11 156
9 20-0528 | ANORTHITE, SODIAN, LOW 18 17 137
10 23-0117 | JULGOLDITE 18 13 135
11 19-1184 | ALBITE, LOW 18 15 134
12 30-0942 | OSUMILITE—(MG) 17 11 124
13 29-0721 | ORTHOFERROSILITE, SYN 18 12 124
14 17-0548 | CLINOFERROSOLITE, SYN 12 10 111
15 7-0025 | MUSCOVITE—1M, SYN 18 15 101

plus 35 chemical composition to reliability factor 32
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Fig.3 Qualitative Analysis of 2nd Search— Match of Soil Sample from Jetavanavihara,

India
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Fig.4 Scanning Ar* Laser Photomicrographs of soil sample from Jetavanavihira, India
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333333533335 3558335535553333353S3T33S3TTI5T9S538S
14 ) $%
CX-FBEMICIIBTER, ARERAHBOHHE ss
C LATTICE CONSTANTS,VOLUMES AND BOND LENGTHS $S

C33555SSSSSTTS$STITSTSSTSSTSTSSHTTTSTSFTTIRETSSSSSS

01 REAL G-MH,MK,ML,Z,X,Y

02 REAL S(5),55¢(5)/5%x0.0/,LA,LC,LV
03 WRITE(6,610)

04 WRITE(6,620)

05 111 DO 1000 I=1.,5

06 §S(1) = 0.0

07 1000 CONTINUE

o8 112 READ(5,510,END=90 ) G, MH, MK, ML
o9 IF(G.LE.0.0) GO TO 30
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X= MH=xMH + MKxMK + MHxMK

Y= ML=z=ML

2= 1. 7/ C G = G

S(1)

$¢2)

S(3)

S(4)

S(5) =

D0 20 J=1.,5
20 8S8¢J) = 8S(J)> + S

WRITE(6,630) G,MH,MK,ML,Z,X,Y,S
GO TO 112
30 WRITE(6,640)
WRITE(6,650) SS
B1 S$S(1)> = SS(3) - SS¢(2) = SS(2)
sz (SS(4) = SS(3) - SS(5) = SS5(2)) 7/ B1
(SS(1) * SS(5) - §5¢2) = S5S(4)) / B1
C fg?iﬁ@—fﬁ ¢ LATTICE CONSTANTS )
LA = SQRT ¢ 4.0 / ¢ 3.0 = B2 ) )
LC = SQRT ¢ 1.0 / B3 )
WRITEC6,660) B1,B2,B3
WRITE(6,630)
WRITE(6,710)
WRITEC6,720) LA,LC
C EBOHEC UNIT VOLUME BY X-RAY )
LV = LA = LA = LC = 0.866
WRITE(6,730) LV

*
®
L4
x

X
X
Y
X
Y

NN < <X

C HAMIBOEE ¢ BOND LENGTHS BY X-RAY )
D1=SQRT((0.5774%LAd222 + (0.0667%LC)x22)
D2=SQRT((0.5774xLA>%22 + (0.0577=LC)x22)
D3=SQRT((0.5774xLA>%x2 + (0.0747=LC)xx2)

c

WRITE(6,740) D1, D2, D3
GO TO 111
90 STOP

510 FORMAT(F10.4, 3F5.0)
610 FORMAT(1H1,30X,'****xEXPERIMENTAL DATA #*2%x',/
¥1H , 9X,71C'=") ¢/

¥1H , 9%, ! G MH MK ML',
¥ 0 bl X Y XxX ',
¥ 'XeY Yxy X*1 Yez?)

620 FORMAT(1H , 9X,71('-'}))
630 FORMAT(1H , 9X, F7.2, 3F4.0, F6.2,
¥ 3(F5.0), F7.0, F9.0, F6.2, F8.2)
640 FORMATC1H ,9X,71("+%))
650 FORMAT(IH ., 9X,15X,'T O T A L',
¥ 11X, F5.0, F?7.0, F9.0, F6.2, FB.2)
660 FORMATC(1H ,12X, "MATRIX FACTER =*=%x ',
¥ 2X, 3HB1=, F11.1, 3X, 3HB2=., F10.7.

¥ 3X, 3HB3=, F10.7)
710 FORMAT(1H-,10%, 'S A M P L E £555....555)")
720 FORMATC1H-,10X, 'LATTICE CONSTANTS  (10E-8 CM)'.
¥ S5Xs GHLA =+ FB.3, //45X, 4LHLC =,F8.3 )

730 FDRHAT(iH*;lOR;'UNIT VOLUME BY X-RAY V(CM=za3)',
¥ 5Ks 4HV =, F9.3 )
740 FORMAT(1H-,10%, 'BOND LENGTH BY X-RAYC10E-8CM)'.
¥ 5X, 4HD1 =, FB.4, //45X, 4HD2 =, FB.4,
¥ /145X, 4HD3 =, FB.4//)
END
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KDL 2 TFRICK B,
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