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

B. H. O'CONNOR** and J. M. JAKLEVIC

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

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'Connor and Jaklevic; 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 um mass median diameter) and course (2.4-20 um) particle deposits on

1.2 um 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 O'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 ym 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 20(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 (20 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'Connor and Jaklevic, 1979b). Figures 1 and 2 give the
powder diffraction patterns in bar graph form and the 1ine 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-ENE-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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‘Table-16. Diffraction Data for Station 105 Fine Fraction Samples
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Table Tc. Diffraction Data for Station 118 Fine Fraction Sarﬁp]es
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Table 1c-cont. Diffraction Data for Station 118 Fine Fraction Samples
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Table 1d. Diffraction Data for Station 124 Fine Fraction Samples
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Table 2a._.Diffraction Data for Station 103 Coarse Fraction Samples
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Table 2b. Diffraction Data for Station 105 Coarse Fraction Samples

ZRMFLE T2

f L e R e IO

SAMPLE I-0 @

—
-t
-
i
e

AT | IS WA LA ol
=

LU SRR |

o)

U B A N o U B

10 BN B

[ A T o

E v
i@ S, 04

SHIFLE I-D @

LIME 2-THC(DE

-
=

ot [

A

s}

=] T

SHMFLE I+

=
Pt

s B e

L
1Ty

[ SACI ORI O T 0 T T

K
o
P

n

P
X

&

BT | IO

[
[

N
¥ IR S OO T U )t S B My B N
o X )

Do+
i e
=4 _n

"
T o0

et e LU SR RN (A OV

“
i

i

il

=] i

"
o

L %
o 2 e e

B R I

s
T

..

=
-
A

boe Do e

Lol AR LSRN LA G CA RN
DOC
[ X}
[xi)

-]

Ty

.

W
-
M

e A%

| O O R PN P B WO e
DABAEERAEN &

[ B

vy .

0
I

— -

| S U DU B L I S

e

D

—

= 0 b D U3

DO

Y
AL

Ty

]
.

-
M

[ o PO Ty P e

[ed = [a o

,..
=
Dotbog ]

DL I R I URR ¢ o B R | |

-
sy

L e |

R
()
[

—

N

]

o

on

-
Al 1o

—
!

L]

o
D]

-
MU

£

—

SAMPLE

r

AMFLE

=]
M

LRSI | I S I U

DR

—
—r
m
I

(4 S =PRI O w0 e N L ¢ T R % T L

e et bk b e e

Z-THODEG?

Pt
Lo
.on
I
et
e
—
[xx]

=t
o T

. s
LG
3 T O

.
T

Fl ORI O8I ORI O T P T s

[

.—{
sy
)
M
L7
L ou}

LIS AT (SO SR ¢ S w ot B OO I W O I O I;

U e

3. s

«
T e

._—‘.
[
4
4

el i = CR T O T ORI RN (N T O Y I B N OV

B .
7. -
0,82 .

s

.

oo

S

1

]

(S

o Lo

DGR BN (R 1]

LBID-113

m

.
I I o on B o T oy e

.
—
L}
ML)

.
D I IR

[Ty

| X

DO ]
. .

i
e
o
P
="
<
=
=y
s

G DD e e T) TR e Ty b e o PO LT e

-
L

-
=

JR—

Do |

A

T
o)

-
(k4]

DA

DAL S B T R IR T £ O U

[xn

N



Table 2c.

i s I A

SAMFLE 1.0

LIHE.

S SR N R IR A

o -

[
Pl e T

o

r—'
et
—
m

DY L £ ) e

RIS s S

T

[orar—
B

AMFLE

137

E—TH‘DEh;

Dot SN ]

N I TN

D B B B N O R R (I O

DR wx]
. =
Do SR

fra
I
-
&I
=
m

[N ORI (%
A n SR v e

Joley
12!
"

O Re
"

CAOCR - B OR O uf e Ty 0
£ S RNt I O% B ORI G DT R (% e s o

,_
]

Tie HHL: 3

[Ty tx]

[ |
AN

i B Y

Ju =TTy

SO

Lol Bl DO LR L5 (N I (U]

>

Ly

-
ol

oD R on o —

[ OOCRN (RO ' I O B O T

m

-
=
o —

,.
)
. .

A}
-
DR )

+ .
D0 e G Leond N oD G0 L OO —
= Iy

..
AR

.....
o @

A
el
=

Dot
A O ) I R B PO |

o

.,_
Fc oy

-,

Do I I S

..
[}
-
o]
2

!

-
DT o I r ]

ey
AU )

[
,

AR BN
LU A R X

~—
2

T
DO R

R
A

puy

I

I
BV I O )

T T
BARARE

" ,'T
4 @
5 G

-
LU

-10-

SAMFLE I-T :

r
-t
m

e B B P TU T B I

- .
i c

PUREY 8 B AR N ] I
.

.,_
i
"

L DG B S B SR ¢

AR SR TRy
.

OO VR ORI T O OV (R L) ._;

SAMPLE 1T @

A
£

[agl

O R RN BN L
KERAEI | ]

D]
.

=l N ..L.. D T e
¥l

L4

o

2

2 = o

ZE. 86

4,87
& T B
E 39,35
i@ 43,98

SAMFLE T-00 2

-
—
-
i,

]

Lo 0D P e T

T—Tﬁint
ZELE]
29,47
1,75

45, 38

na

(50

fua

Diffraction Data for Station 118 Coarse Fraction Samp]es

£

(I OX)

T
[

m
pal

R

T,

LBID-113

|
el

« .
Dol o R
DoV

[

.
Do)
O e e

.
T

-
Dt
DA ]

X
)

[ RO R SR |

.
X
Dol

m
A
a
!
)

.
SR
=
=

. HET
T =
. BB

.
.

Py
-

T

-
~—

b
i
3

-
MU

»
T T
boU Ol

m
U WA &

.
Dy
a0
oo
3

N
g

.
Y
ML

IS I N
.
S (o g

-
[ L B

. v a =
-
O T T T T —]

.
oL

.
—en
DA RO

[ LA OIS S 1 T CRC O (5 B O ]

b N e
o T —

P SN
-
o T



-11- LBID-113

i
]

Table 2d. Diffraction Data for Station 124 Coarse Fraction Samples
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Figure 1.

Figure 1.

12— - LBID-113

FIGURE CAPTIONS

Diffraction patterns in bar grabh form for the fine particle samples.

0
(a) Station 103 (b) Station 105 (c) Station 118 (d) Station 124. g
Diffraction patterns in bar graph form for the coarse particle samples. v
(a) Station 103 (b) Station 105 (c) Station 118 (d) Station 124.
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