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X-RAY POWDER DIFFRACTION PATTERNS FOR 
ST. LOU IS AEROSOL SAMPLES* 

B. H. 0 1 CONNOR** and J. M. JAKLEVIC 
Lawrence Berkeley Laboratory 

University of California 
Berkeley, California 94720 U.S.A. 

LBID-113 

The purpose of this report is to present the diffraction pattern data measured 
in a x-ray powder diffraction study of airborne particulate material which had 
been collected in the St. Louis area on cellulose ester membrane filters 
(0 1 Connor and Jakl ev ic; 1979a, 1979b). 

The St. Louis filter samples were collected with dichotomous samplers operated 
continuously at 50 1/min over periods of 6 or 12 hours, and producing fine 
(<2.4 ~m mass median diameter) and course (2.4-20 ~m) particle deposits on 
1.2 ~m pore size cellulose ester membrane filters (Millipore*** type RAWP) of 
effective diameter 32 mm and mass/area = 4 mg/cm2. The samples were from 
stations 103 and 105 (inner city sites), 118 (transitional) and 124 (outer), 
along a line running in a southerly direction from the city. Details of the 
sample collection conditions and mass loadings are given in 0 1 Connor and ,Jaklevic 
(1979b). 

The powder diffractograms were acquired with a conventional Norelco Bragg­
Brentano diffractometer, and with a Cu anode x-ray tube operated at 40kV and 
20mA and monochromatized with a 8.4 ~m Ni filter. The intensity of the dif­
fracted beam was measured with a Xe side-window proportional counter and the 
detector arm was stepped in increments of 0.04° in 2e(2xBragg angle) from 10° 
to 50°. A 1° divergence slit was employed with a matching antiscatter slit 
and a 0.05° receiving slit. The total time for each scan was 23 hours. 

The patterns were reduced by manual means to sets of peak positions (2e in 
degrees) and relative intensity above background (INT). The line data are 
given in Tables 1 and 2, together with the Bragg spacing (D in Angstrom 
units) and the uncertainty in the spacing (ERR-D). 

The reduced data were subsequently analyzed by the search/match identification 
system operated by the Interactive Sciences Corporation through the Telenet 
computer network (see 0 1 Connor and Jaklevic, 1979b). Figures 1 and 2 give the 
powder diffraction patterns in bar graph form and the 1 ine assignments for 
the selected compounds. -

* This work was supported by the Division of Biomedical and Environmental 
Research of the U.S. Department of Energy under Contract No. W-7405-~NE-48. 

**On leave from Department of Physics, Western Australian Institute of Tech­
nology, Bentley, Western Australia. 

***Reference to a company name or product name does not imply approval or 
recommendation of the product by the University of California or the United 
States Department of Energy to the exclusion of others that may be suitable. 
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Table la. Diffraction Data for Station 103 Fine Fraction Samples 
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2L ::::1 
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29. ::::;: 
.:::::2 II 02 
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::::::. '32 
40. :::2 

It ( A rJ c; > 
:::. ::: i 6 
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4. 4i? 
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4.319 
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3.B7'3 
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3. 1 3 1 
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::::.246 
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2.616 
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SAMF'LE l/D : 67765 

LitJE 2-THo::DEC:> 
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.-, 
.:. 20.2[1 
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Table 16. Diffraction Data for Station 105 Fine Fraction Samples 
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18 
19 

2-TH<DEG> 
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.012 
. [108 
. oo::: 
. ~307 
. [H~17 
.006 
.006 
.006 
.005 
.005 
.004 
.004 
.004 

SAMPLE l/D : 58832 
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16 
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20 .. 25 
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29. ::::;: 
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40.::::9 
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5.222 .018 
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4.:~::::6 .012 
4.325 .012 
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:;: • ::::::c. • 010 
3. 2:::::::: • 007 
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3.047 
2.'31'36 

2.65:::: 
2. 6H~1 
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• oo:::: 
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:::.o 
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2.0 
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11.0 
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:.::. ~j 

.-. C' 
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.-. I::' 
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LltiE 2--TH<DEC:l 
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2 

4 
~ 

·-' 
6 
7 

10 
11 
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13 
14 

20.57 
.-,.-, ,-,..., 
.:::..::.. . ·=· .. 
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2C:.60 

29.75 
::::::::.70 
::::4.34 
35.60 
.-•• -. -,I::' 
-:.•r:• • I ·-• 
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41.56 
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5. 22::: 
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4. ::::17 
:;: • ::::::9 
:;: . 1 :::::::: 
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::::.049 
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.01::: 
.012 
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.010 
.006 
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.006" 
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::::.0 
2.0 
5. (1 

4-ri 
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12 
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29.6:::: 
30.26 
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:~: 1. 86 
::::3. 1 :;: 
34.22 
35. 4:::: 
::::7. o::: 
3:::. t10 
:;:::::.57 
40.64 
41.44 
42.59 
45.57 
49.5::: 
5~~1.16 

4.796 
4.766 
4.441 
4.355 
4. 191 

).24'3 
:3. 14t. 
:3. (156 
::::.009 
2. '354 
2.'305 
2.B08 
2.704 
2.621 

2.424 

2. :;:::::4 
2. 22'0 
2.179 
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1. '391 
1 • :::3:::: 
1.::: 1'3 

.015 

.015 

.013 

.012 
• 0 11 
.010 
.007 
.006 
. 006-
.006 
.005 
• (i05 
• [1(15 

.005 

.004 

.004 

.004 
• oo:::: 
.00:3 
• 0>:::;:;: 
. oo:~: 
.003 
. 0~)2 
.002 
.002 

4.5 

27.0 
13.0 
2.0 
:~:. 0 

u::. 5 
.-, 11::' 

.. ) . ·-' 
4.5 
2.0 
2;0 
1.5 
'31. 5 
::::.0 

11. [i 
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2.0 
1.5 
2.0 
r= "' ·-'. ·-' 
2.0 
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::::.o 
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.-, c-
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Table lc. Diffraction Data for Station 118 Fine Fraction Samples 

SAMPLE I·D : 58309 

LitlE 2-TH<DEG> 
i 12.20 
2 16.67 
::: 16.96 
4 20.2::::: 
5 
6 
7 
::: 

10 
1 1 
L2 
13 
14 
15 
16 

20.51 
·-:··--:· •::7 
.:.. ,.-_ a '-'I 

27'.57 

2'3 .. 29 
2'3. ::::1 
31. 9:::: 

:::::4.34 
:35" 60 
:::::::.69 
40. ::::7 

D ( At·JG :0 
-, .-. t::' C' 

r • .::.. ·-' ·-• 
5. :~: 1 7 
5. :22:::: 
4.:::::90 
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3. ::::::9 
:3.235 
:::::. 1:::::9 
:::::.049 
2. 99::: 
2. :::>:13 
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2.522 
.-, .-, .-. ..., 
.::.. -::.•.::.f 

SAMPLE l/D : 65720 

LHiE 2-TH<DEG> 
1 12.~)7 

2 16.71 
::::: 16.94 
4 20.27 
5 20.50 
(; 22.91 
7 26.64 
::; 27.50 
9 2:::.41 

10 2':!.27 
i1 2'3.79 
12 31.91 
13 ·3:::.17 
14 33.69 
15 ::::4.32 
16 ::::5.64 
17 ::::::::. 7 
u:: 4 1. 6 
19 4:::::.6 
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D < At·JG :0 
7 ·:··:··:· 
I • ·-' ·-' ·-• 
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._1 • .:::. .::, •• ::,. 

4. ::::::::1 
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:~:II ::::::2 
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::::.244 
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2.99'3 
2.:::04 
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2.660 
2.613 
2 .. 51'3 
2.321 
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• Oit: 
.01::: 
• >:112 
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. ~][16 
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.003 

EPF.:-D 
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.006 
.006 
.005 
.005 
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• 0 0::::: 
.002 

ItH 
9.0 
:;: . 0 
6. (1 
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4.0 
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3.0 
2.[1 
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2.0 
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2.0 
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5.0 
3.(1 
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:::.o 

12.0 
3. [1 

2.0 
4.0 
4.0 
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2.0 
2. [1 

2.0 
3.0 
2. (1 

2.0 
2.0 
2.0 
2.0 

SAMPLE I/D : 66930 

LHiE 2-TH<DEG:O 
1 11.63 
2 16.15 
3 17.B7 
4 19.11 
<= 
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6 
7 
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10 
11 
12 
1·:· ·-· 
14 
15 
16 
17 
t:::: 
19 

20.23 
20.71 

23.55 
25. [15 
26.27 
26.63 
2'3.15 
:30.51 
:32.91 
:;::;:. :;:5 
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36.39 
40.47 
4>:.1. ::::7 
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?.60'3 
5.4::::::: 
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4. ::::::::9 
4. 2::0:9 
3. ::::10 

.-. 1::' C' C' 

.::, • •• _1._1._1 

3.:392 
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:;: . 06:~: 
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EF.:F.:-It 
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.013 
. 011 
. 010 
.010 
.008 
.oo:::: 
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. 0~::14 

SAMPLE l/D : 66933 
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.::. 
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32.95 
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·-'I " I I 
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4.:::::79 
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:3.367 
::::. 134 
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2. 7 i ::: 
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.017 
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.006 
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. oo::; 
• [1[15 

.004 
2. 60:::: • 004 
2.51::: .004 
2. 3::::2. . ~:H) 
2.321 .oo 
2.19'3 .00 
2.170 .00 
2.125 .00 

It iT 
6.5 
6.5 

4:::. 0 
14. 5 
2.0 
::::. (1 

12. 5 . 
16.0 

::::.o 
29.5 
16.5 

:::::.o 
16. 0 
2.0 
2.0 
.-. r: 
.;, .. ·-· 

:::::.o 
3.[1 

ItH 
5. ~3 

12.0 
17. 0 
11.0 
2.0 

47.0 
5:::. 0 
10.0 
15.0 
7.0 

50.0 
12.0 
5.0 

21. 0 
11.0 
4.0 
3.0 
3.0 
9.0 
3.0 
6. (1 

3.0 
6.0 
::::.o 
5.0 
5.0 
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Table lc-cont. Diffraction Data for Station 118 Fine Fraction Samples 

LI t~E 
1 
2 

4 
;:: 

·-· 
7 

10 
11 
1 ;:::' 
1 :::: 
14 
15 

2-THO::DEG> 
11 • :::9 
16. 19 
17.94 
1:::. 5'~ 
19. 10 

23.62 
26 .. J2 
26.61 
30.4::: 

35.5::: 
:36.24 
4[1. ::::9 
40. ·;:.~3 

DO::At·iG) 
7.445 
5.475 
4.945 
4.772 
4.646 
::::. :::12 
:~: .. 766 

:3.:349 

2. 71::: 
2.523· 
2.479 

2.206 

EF:P-D 
.045 
.024 
• [12(1 

.019 

. 01::: 
• ~312 
. 011 
• [109 
. 009 
.007 
.006 
.005 
. 005 
• [H34 
. ~304 

It iT 
4.0 
7.(1 

54. (1 

2.5 
17.5 

'3 ~ 5 
31.0 
50.0 
16. (1 

2::::. 0 
5. (i 
5.0 
5.0 
4.5 
5.(1 

::; A t·1F' L E I .. ··n 

L T HE 2-TH ( ! 

1 2 
·-:· 1 6 "- . 
:~~ 20 .• 
4 2~3 . 
>=; ·-

.-,.-. 

.::..::. 

6 -28 
7 29 . 
::: 29 . 
c. -·· ~::::: . 

1 (I .-,.-, 
·=-·-::.· . 

1 1 34 
1 .-. .-, c: 

.::. .;, •• _1 

1 3 38 . 

: 70472 

DEG ) D ( Ai1G 
1 "' 

.., 2:::4 ·-· 
,. . 

.-.-:: 
·=· .. 

c 

·-· . 255 
1 9 4 . :~:9::: 
c 

·-· 1 4 ::::::::o 
79 .-. 902 :;,. . 
4:3 :3. 1 39· 
.-.. ~ 
"-' :3 . (15 1 
7'3 .-, 

.:.. 99'3 
1 "' .-. 7(12 ·-' .::.. . 
7 1 .-, 

.:.. . 659 
.-.c=-
.;, •• _1 

·") 
.:.. . 61 1 

"'"' ._1._1 2 1::' .-. 1::' 
._1.::, ·-· 

79 .-, 
.:... ·:.·-:· ·-·-=- 1 

LBID-113 

) EPF.:-It I iH 
. 04::: .-. .;,. 0 j' . ~325 4 "' ·-' . (1 1 7 1 :~: 0 

·-~::1 1 
.., 1 9 "' ' ·-· 

0 1 4 7 . 0 
009 :~: . 0 . (10::: 6 . (1 
~::10::: :3 . 0 

. 006 1 "' ·-' . <306 2 0 
006 1 "' . ..,1 

005 .-.. 0 .:.. . 
005 .-. .:: 0 
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Table ld. Diffraction Data for Station 124 Fine Fraction Samples 

SA~PLE I-D : 58022 

LinE 2-HHDEG> D<At·lG> Ek:F:-D 
12.14 7.2:::9 .04::: 

2 16.67 5.317 .025 
3 16.96 5.228 .024 
4 20.28 4.378 .017 
5 20.52 4.329 .017 
6 22.75 3.908 .014 
7 

10 
11 
12 
13 
14 

2B.49 
2:::. 60 
29.29 
2'3. 80 
33.71 
35. 6(1 

:~::::. 75 
41.56 

3. 133 
3. 121 
3.049 

2.659 
2.522 
2.324 
2. 173 

SAMPLE l/D : 58604 

. 0~)'3 
• CHJ 9 
. 0<3::: 
• ~~10B 
• C106 
• C1C15 
.005 
• OC14 

LINE 2-THCDEG> DCANG) EF:R-D 
1 12.31 7.1:::::: .033 
2 20.23 4.390 .012 
3 20.92 4.247 .012 
4 22.9B 3.870 .010 
"' ·-' 
6 
7 

Hl 
11 
12 
1 ·:· ·-· 
14 
15 

26 .. ?7 
27~6::: 

2':.-i. ?5 
:32. 16 
3:::. 19 
::::4.22 

43.74 
44.54 
45.81 

3.795 
::::. ::::::::1 
3.222 
3.003 
2. 7:::4 
2.699 
2.620 
2.424 
2.069 
2.034 
1 . 9:::1 

.009 

. 0~3? 

.007 

.006 

.005 

.005 

.004 
• CH34 
• 00:::: 
.002 
.002 

SAMPLE I-D : 62226 

LINE 2-T CDEG> D(ANG) ERR-D 
1 .21 7.251 .034 
2 . 66 
2 • 6'~ 
2 " { f:, 
3 • 28 

4 ~ ?5 

3.:344 
3.221 
3.002 
·'":· -::"7·:· 
.:... a I I ·-' 

2.690 

.007 

.007 
• CH)6 
.005 
.004 
.003 

Itn 
3.0 
6.0 

11.0 
25. [1 

38. C1 
12.0 

6. (i 
14. 0 
HL~3 

4.0 
2. C1 
4.0 
:3.0 

un 
:::.o 
5 .. (1 

7.0 
2.0 
4.0 
6. C1 

10.0 
6.0 
4.0 
4. C1 
::::. ~=1 

2.0 
5 .. 0 
4.0 
2.0 

an 
5.0 
3.0 
5. ~:1 

3.0 
2.0 
2.0 
2.(1 

LINE 2-TH(DEG) D(ANG> ERR-D 
12.10 7.315 .048 

2 17.89 4.958 .022 
3 19.09 4.648 .019 
4 23.62 3.766 .013 
5 26.32 3.386 .010 
6 26.61 3.350 .010 
_7 

Hl 
1 i 

:;:o. 51 
35.61 
36.30 
40.32 
40.77 

2.930 
2.521 
2.475 
·-:· .-) ·:·..,. 
.::.. • .:...·-• I 

2.213 

SAMPLE l/D : 67355 

.00::: 

.005 
• l10~5 
.004 
. (i04 

I tlT 
4.0 

16.0 
6 .. 0 

11. Ci 
14.0 

7. (i 
6. ~::1 

2.0 
2.0 
2.0 
2.0 

LINE 2-TH(DEG) D(ANG) ERR-D INl 
12.02 7.362 .044 2.0 

2 

4 
5 
6 
? 
::: 

i(i 

17.92 
19. 16 
.-,.-, t:' .-, .::. . .: ... _ .. ,:. 
26.23 
26. 5'~ 
30.3::: 
32. :::6 
.-, c::- .. - .-. 
. .: •. J. C•O::. 

40.72 

4. '349 
4.632 
3.781 
3. :;:":.IS 
:;:.,:;:52 
2. '342 
2.726 
2.520 
2.216 

SAMPLE l/D : 69276 

.020 

. ~31? 

.012 

.009 

. 0<:1'? 

.007 
• Ofi6 
• (105 
.004 

LINE 2-TH<DEG) D<ANG) ERR-D 
1 16.16 5.4:::6 .~:119 

2 

4 
"' ·-' 
.. -,..., 

7 

Hi 
1 1 
12 
1 :;: 
14 
15 
1 ic~ 

17. :::2 
19.09 
20o4? 
23. s::: 
26.2::: 
26 .. 57 
::::o. 49 
:~:2 .. 90 
35.66 
36.30 
·:··=· "7..,. ·-''-'a I I 

40.3::: 
40.90 
4:~:. 43 
4:::. 15 

4.976 
4 .. 649 
4. ::::::::::: 
3.??3 
::::. ::::91 
:;: • :;:::.q 
2. '332 
2.722 
.-, C".; ~ 
.:::. • ·-' J. ,. 

2.4?5 
2.:322 
2. 2::::3 
2.206 
2. o::::~: 
1. :::-:;o 

• (i 16 
. 014 
. 012 
.009 
.007 
.. 007 
.005 
.005 
.004 
.004 
• o~:::13 
.oo:::: 
• oo::=: 
• o~:1:::: 
.002 

15. 0 
5.(1 

u:::. 0 
15.0 
9.0 
7.0 
2 •. (1 

2.0 
2.0 

7.0 
42.0 
15.0 
6.0 

::::::::.o 
36.0 
16. 0 
2t}. 0 

::::.o 
5.0 
::::.0 
2.0 
2.0 
::::.0 
1.0 
2.0 
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Table 2a. Diffraction Data for Station 103 Coarse Fraction Samples 

:::At·iF'LE I. It : 1726::: 

l .. I tiE 

2 
-:.:.= 

4 
"' ·-' 
6 
7 

10 
1 i 
12 
1:3 
14 
1 C· 

·-' 
16 

2-TH<DEG> 
11. 62 
1:::. 90 
20.62 
22.90 
23.66 
26.46 
26.66 
27. :;:::: 
2:::.06 
29.14 
2'j, 42 
3(1 .. '3~3 

31.62 
::0:9.42 
47.54 
48.58 

L E4E 2-·THO::DEG) 
16. ::::~: 

2 i :::. 23 
3 19.39 
4 20.91 

6 25.47 
? 26 .. 63 
:~: 29. 4:~: 
·3 :::: 1. :;:s 

10 37.99 
11 39.35 
12. 4:~:. 23 
1 ·:· ·-· 45.::::5 

It 0:: A [j c;) 

7.615 
4.695 
4. ::::~:17 

3.760 
3. ::::6::: 
:;:, 344 
::::.257 
:;: • 1 ::: ~=1 
:;:, (164 
::::. (1:36 

2.894 
2. :::30 

1. 913 
1.874 

It 0:: f'it·iG) 
5 .. 26::: 

4. 57::: 
4. 24::: 
·I -, t:' .-, 
-:.• • I ·-•-.:• 

::::. 4'j7 
3.347 
3.035 
·-:· ·=· t::: ·:· .:.. .. ,_, ·-' ·-· 
2.36::: 
2.290 
2 D 0'3:~: 

2.000 

SAMPLE l/D :. 19476 

EPF.:-D 
.052 
.020 
.017 
. (1f3 
. ~:113 
.010 
• {jl (i 

.009 
'(1(19. 
. oo::: 
. oo:::. 
• 0(17 
• (i(f? 

• 0(14 
.003 
. oo:;: 

EPF:-D 
.025 
.021 
. 019 
.016 
.012 
• (11 1 
. 010 
. oo::: 
.007 
. ~:w5 
• ~=H]4 
.004 
. o~:13 

LINE 2-THO::DEG) DO::ANG) EPP-D 
26.66 3.344 .010 

2 29.42 3.036 .008 
3 31.18 2.868 .007 
4 35.54 2.526 .006 

HH 
3'. 0 
4.0 
3.0 
2. (1 

5. ~3 
6. ~] 

1 :~:. 0 
2.0 
4.0 
4.0 

14.0 
2.0 
2. ~] 
2.0 
2. (j 
2.0 

HiT 
8.0 
3.0 
4.0 
5. t1 

17. (1 

6.0 
10.0 
1::::. (1 

2.0 
1.5 
2.0 
2.0 
::::. (1 

HiT 
16.5 
6. (1 

1.5 
1.5 

SAMPLE I-D : 20518 

LI rlC: 2:- TH 0:: DEG) 
20.72 

2 26.66 
3 29.43 
4 30.81 
"' ·-' 
6 
7 

10 

:;:5. :::9 
36.42 
:37.54 
::::'3. 34 
43.22 
47.6:::: 

D<ArjG) 
4. 2:::? 
:3. :~:43 
3.035 
·2. 9(i2 
2.502 
2.467 
2.:::::96 
2.290 
2. (193 
1. 9(19 

:::Ai··1PLE I . .-D : 205:30::: 

LINE 2-THO::DEG) DCANG) 
1 16.44 5.393 
2 

4 
I:' 
·-' 
6 
7 
::: 

10 
11 
12 
13 
14 
15 
16 
17 
i ::: 

2[1. 31 
20.4:::: 
·-:··"':· 7·-:· .:.,..::...,., I.:.. 

.-.t::" .-.c::­

.:::,._1 •• ; •• _1 

.-.. -. c..., .::. ·=·II ._1 I 

29.26 
29.69 
2'3. 95 
30. :::1 
::::::::.04 
34. o::: 

::::9. 15 
41.82 
43.03 

4.37:3 
4.::::::::6 
3.914 
:3. 76(i 
:3. 5l3 
:3. ::::6:::: 
:;:. 124 
:;:. (152 
:::.009 
2. 9:::4 
2.902 
2. 711 
2.631 
2.520 
2. ::::o 1 
2.160 
2.102 

:::fH1PLE I .. ···D : . 21102 

EF:F:-D 
.016 
. ou:. 
. oo::: 
• (107 
. oo:; 
• [h~15 

. 6~:15 

.004 

.004 
• o.o:~: 

EF:F.:-D 
. 02::: 
• ~=11 ::: 
. 01 ::: 
• (115 
• ~] i:::: 
.012 
. ~:ill 
.009 
. ~)0'3 
. ~)09 
. oo::: 
. oo:.:: 
.007 
.006 
• ~=106 
• f105 
.004 
.b04 

nn 
3.0 

2:::. 0 
2t1. 0 

2.0 
1. 0 
1.0 
5. [1 

4. (1 

2.0 

ItH 
3.0 
9.0 

14. 0 
6.0 
4. (1 

3.0 
9.5 
5.0 
7. [1 

2.0 
4.C1 
1.5 
LC1 
1.0 
.-. t:" 
.::.. •• _1 

"' •• _1 

1. 0 

LINE 2-TH(DEG) D(f'iNG) ERP-D INT 
1 20.64 4.:303 .016 3.0 
2 21.74 4.087 .015 1.0 

.. ... 
I:' 

·-' 

7 
::: 

10 
1 1 
1 ;;:: 
1 :~: 

23.02 
14.52 
26.67 
2'3. 40 
30.'32 
:32. :::::: 

::::9. :~:6 
43.22 
47.53 

:3.863 
6. 100 
:::.342 
:~:. o::::::: 
2. :::92 
2.724 
2.524 

2.~)9:~: 

1. 913 
1. :::74 

• ~] 1:::: 
• 0:~:6 
.010 
. oo::: 
.007 
• 0(16 

.005 

.004 

.004 

.003 

.003 

::::.o 
1.0 

12. 0 
19.0. 
2.0 
2.0 
1.0 
3.0 
:~:. 0 
2.0 
2.0 
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Table 2b. Diffraction Data for Station 105 Coarse Fraction Samples 

Sf'tr·<F'LE I.· D : .-, .. - ;;::- .·~, 

.. ) r.::z ·-•.:.:. 

LitlE 2-TH<DEG> DO::At·JG) EF:P-D 
11.60 (.b~~ .052 

2 20.84 4.262 .016 
3 26.64 3.346 .010 
4 29.44 3.034 .008 
5 30.88 2.896 .007 
6 36.56 2.458 .005 

3'3. 44 2 II 2:::5 .004 

LINE 2-TH<DEG) D<ANG) EPR-D 

2 

4 
"' ·-' 
6 

~~6 .. 76 
29.46 
31. 01 
:31. :::1 
36.00 
::::9.44 
43.17 
4":L 40 
4?.47 
4:::. 5[1 

::::. 3::::1 
3.032 
2. ::::::4 

2.495 
2.2S5 

1. 99::: 
1. 91~5 
1. :::77 

::;fif•JF'LE I ./D : 15927 

LH~E 2-THO::DEG) 
1 26.66 
·C• 29.41 
3 30.79 

b 43.06 
7 49.94 

D<AtJG) 
3.343 
3. 0::::7 
2. '304 
2.537 
2.2::::7 
2. 100 
1. :::26 

:3Af'iPLE I,.D: 19776 

LI rl E 2- T H < DEc; :0 

1 26.64 
2 29. 16 
3 29.45 .. 
't :~:o c :::2 

D < Arj ·., 
3.34 
3.06 
3.03 
2.90 
.-, -:>~ .:::. .... _; 

2.54 

.007 
• (H)6 

.005 

.005 

.004 

.003 
,(103 
.002 
.002 
. 1:102 

EF.:F.:-D 
.007 
.006 
.005 
. (i04 
.003 
. (103 
. 01)2 

ERF.:-D 
.007 
"e(16 
.006 
.005 
.005 
.004 

ItH 
4. (1 
5.0 

17. 0 
10.0 
2.5 
~. "' 
.:::. . ·-· 
.-. C" 
.::.. • . _l 

HiT 
8.5 

10.5 
3.5 

12.0 
1.5 
2.0 
1.5 
:;: . 0 
1.5 
1.5 

ItH 
16. 0 

:::. 0 
::::. >:1 

2. 1:1 
2. I) 
1.5 
.-, t:" 

.::. . ·-· 

HiT 
7. I) 
2. I) 
6.0 
.-. r=' 

.::. . ·-· 
4.0 
2.0 

::::;fif'1F'LE I,. D : 2011::: 

LHiE 2-THO::DEG• 
i 14.58 

3 2'3.4'3 
4 31.79 
5 :34. 4:~: 
6 :~:6.26 

::::·3. 47 
47.39 

D < AtlG) 
6.074 
3.:341 
:3. (12::: 
2. :::15 
2.605 
2. 477 

Sflt'1PLE f,.D: 2101::: 

Lit~E 2-TH<DEG::O 
1 20. :::9 
2 23.07 
:::: 26.6::: 
4 27.4:::: 
"' ·-' 
6 
7 

10 
1 1 
12 
1 ::: 
14 
1 5 

29.49 
30.9:::: 

:3;:.. 1c1:3 

::::9.47 
40.96 
43. 14 
47.04 
47.39 
4:::. 42 
50 .. 02 

D 0:: At·lG) 
4.252 

::::. ::::41 
3.252 
::::. 02::: 
2.:391 
2.540 
2.493 
2.2:::3 

2 .. 0'37 
1.932 
1. 91::: 
1. e:::::o 
1. :::23 

LBID-113 

EPR-D 
. 1:124 
.007 
.006 
.005 
.004 
.004 
• 1)0:3 
. 1:102 

EF.:P-D 
.012 
• (;(1·~ 

.007 

.007 

.006 

. 1;:;>:;5 

.004 
,[H)4 

• 1)0:::: 
.003 
. 1)03 
. 1)02 
.002 
.002 
.002 

WT 
11.0 
1 :::: • (i 

.-. £:" ·=· . . _1 

23.(1 
1 :~: • (1 

26.0 
-. "' ..==. • . _1 

7.0 

HH 
C:' c 
._1 •. _1 

.-, I:: 

..==. • . _1 

19.0 
1.5 

27.5 
6.[1 
1.5 
2.5 
"' "' ._1 •. _1 

.-. C" 
.::. • • . _1 

1.5 
.-. t=" 

..==. • ·-' 

::::.o 
1.5 
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' Table 2c. Diffraction Data for Station 118 Coarse Fraction Samples 

LINE 2-TH<DEG) D<ANG) ERR-D 
1 21.82 4.072 .011 
2 26.70 3.339 .007 
3 29.45 3.033 ' .006 
4 30.83 2.900 .005 
5 39.37 2.288 .003 

.6 43.16 2.096 .003 

LI rl E 2- T H <DE G ) 
1 20.91 
2 23.17 

4 
"' ·-' 

7 
::: 

1 (1 

1 1 
12 

26.67 
29.51 
:~:o. :::2 
35.99 
39.42 
41. [12 

43.13 
4 7" 5~) 
4:::. 45 . 
50.05 

D ( AtiG) 
4. 24:::: 
:;: . ::: :~: ::: 
:~:. 343 
3. •327 
2 . .901 
2.495 

2. 2•3•:; 
2.097 
1.914 
1. 879 
1. ::::22 

SAMPLE I/D : 20472 

EF.:F.:-D 
.015 
.012 
. •309 
. •:107 
• •307 
.005 
. •:104 
.004 
.003 
. 0[13 
• [H):::: 

• [1(12 

LitiE 2-TH<DEG). D<At·iG) ERF.:-D 
1 20~86 4.258 .016 
2 26.66 3.344 .010 
3 29.42 3.036 .008 
4 

7 

10 
1 1 

30. '0'4 
.-. i .• -.-• 
• ,:o·..L,. ':•0:::. 

.32. 54 
39.42 
4J.22 
4 7. 10 
47.54 
4:::.54 

2. :::·30 
2.::::30 
2.752 

2.093 
1.929 
1. 913 
1. :::75 

.007 

.007 
• 007' 
.004 
.004 
• •:1[1:~: 

. 00:::: 
• 0[13 

ItH 
2.0 

12.5 
.-. C' ·=· .. _1 

.-, C' 

.::. •• _1 

2. [1 

1. •:1 

ItH 
5. [1 

5. [1 

:33. •J 
43. [1 

9.0 
5. [1 

6.0 
:;:. 0 
4. •:1 
:3. <::1 

4.0 
:~:. 0 

HH 
6. [1 

::::o. [1 

u::. 0 
6.0 
2.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 

SAMPLE I/D : 20480 

LINE 2-TH<DEG) D<ANG) ERR-D 
20.81 4.268 .016 

2 26.65 j.345 .010 
:::: 29.45 3.033 .008 
4 30.81 2.902 .007 
5 39.45 2.284 .004 
6 43.17 2.B96 .004 
7 47.57 
::: 48.53 

1. 911 
1.876 

SAMPLE I/D : 21352 

LINE 2-TH<DEG) D<ANG) 

.-, 

.:.. 

4 
"' ·-' 
6 
7 

9 
10 

20.94 
.2:::. [16 

23.75 
26. 7:~: 
29.48 
30.86 
34. :::7 
:36. 4::: 
:~:9. 35 
49.% 

4. 24:::: 
:3.857 
:3.746 
::::.335 

2.B97 
2. 57:::: 
2. 46:::: 
2. 29£1 
1.826 

SAMPLE I/D : 23518 

• (103 
. 0<33 

EF.:F.:-D 
• (11 1 
.009 
. 00'0' 
.007 
.006 
.005 
. [104 
.004 
• 0[13 
.002 

LINE 2-TH<DEG) D<ANG) ERR-D 
1 26.61 3.350 .. 009 
2 29.47 3.030 .007 
3 31.75 2.818 .006 
4 45.36 1.999 .003 

I tiT 
5.0 

16. 0 
:~:4. 0 
7.0 
:;:: • •:1 
2.0 
1.5 
1.5 

I tiT 
6 .. 0 
2. [1 

2.0 
22. •:1 
5.0 
1.0 
1.0 
1.0 
2.5 
2.0 

IHT 

4.0 
20.0 
4.0 
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Table 2d. Diffraction Data for Station 124 Coarse Fraction Samples 

::=; Fi i·! P L E I / D : ? 7 1 ? 

L I [J E 2- T H o: DE::; ' D (A riC;> 
:~:. 305 

EPF:-D 
.007 

LINE 2-TH(DEG> D(ANG) EF:R-D 
26.66 3.344 .007 

2 29 .. 47 
39.45 

3.031 
2. 2:::4 

:;At'iPLE I ·n : 14 ?:::0 

LHiE 

4 
co 
·-· 

2..:.TH(DEC) 
2 ~::1. ::::4 
26 .. 6'31 
2'j" 39 
3l1. :::;;~ . 
3'?. 4:::: 
49. 9::: 

D ( Ar·iG :o 

4.262 
3.339 

i. :::25 

• [H)6 

.003 

EF.:R-D 
. [1i 2 
.007 
.006 
• >)05 
• oo:::: 
.002 

It iT 
6.0 

nn 
12.0 
6. >) 

1.5 

HiT 
7.0 

46.0 
6.5 
.-. C" 
.::. •• _1 

2.0 
2.0 

::;Af'1PLE 'I/D : 1602'3 
) 

Llf·~E 2-·TH<DEC> 
20.93 

2 26.67 
:::: 29. 4::: 
4 ::::6.59 
"" ·-' 
6 
7 

:3'3. 40 
42.::::::: 
43.19 
4 7. 4:::: 
4:::. 4>::; 
50.01 

4.244 
3.::::43 
3.030 
.-. ·"' C"' .. -.::.a '-t--IC• 
.-, .-. ,-,--:> .:::. • .::. ·=· i 

2.1J3 
2.0'35 
1. 917 
1. ::: :::o 
1. :::24 

::::;f;t•1F'LE I/ D : i 6674 

ERF.:-D 
• 0 11 
.007 
.006 
.004 
• oo:::: 
.003 
. [103 
.002 
.002 
• oo;;-, 

LINE 2-TH(DEG) D(ANG) ERR-D 
21.1:::: 4.1'34 .016 

2 26.92 3.312 .010 

4 
"" ·-' 
6 
7 

10 

29.73 

39.65 
4~C:. 63 
4::::.44 
4 7. 6'3 
4:::. 66 
50 .. 27 

:3 .. 005 
2.440 
2. 27:~: 
2. 121 
2. o::::::: 
1.907 
1. :::7 i 
1. ::n5 

. 0[1::: 

.005 
, >::H)4 
.004 
~004 

• oo;::: 
. 0~)3 
• (i 0 :~: 

ItH 
1::::. ;;:; 
30.0 
12.0 
2.0 
2.0 
2.0 
2.0 
1.5 
1. 0 
5.0 

ItH 
i 3. 0 
30.0 
12.0 
2.0 
2.0 
2.0 
2.0 
1.5 
1.0 
5.0 

LI E 2-TH(DEG> DCANG) ERR-D INT 
26.60 
2?.00 

3.351 
::::.302 

.007 

.007 
11.0 
4.0 



Figure 1. Diffraction patterns 
(a) Station 103 (b) 

Figure 1. Diffraction patterns 
-

(a·) Station 103 (b) 

-12- LBID-113 

FIGURE CAPTIONS 

in bar graph form for the fine particle samples. 
Station 105 (c) Station 118 (d) Station 124. 

in bar graph form for the coarse particle samples. 
Station 105 (c) Station 118 (d) Station 124. 
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Fig. l a 
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Station 105 (Fi~e Fraction) 
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Station 118 (Fine Fraction) 
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Station 124 (Fine Fraction) 
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Station 103 (Coarse Fraction) 
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Station 105 (Coarse Fraction) 
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Fig. 2c 

Station 118 (Coarse Fraction) 
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Station 124 (Coarse Fraction) 
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