May 1, 2012

AB36-COMM-50-13

Mr. Jackson Morrill

Director, Chemical Products & Technology Division
American Chemistry Council

700 Second Street NE

Washington, DC 20002

RE: Generation of Silica Round Robin Samples
RJ Lee Group Project No.: TLH202429

Dear Mr. Morrill:

In accordance with American Chemistry Council Contact #5288, RJ Lee Group has generated a series of
round robin samples to test the precision and accuracy of x-ray diffraction (XRD) analysis of airborne
silica samples. The generated filters were shipped on Friday, April 27, 2012 by UPS (tracking no.
172644030395059479) to Dr. Anish Ranpuria at Sandler Occupational Medicine.

Source Mineral Samples

Three powdered mineral samples were selected for use in this project: Min-U-Sil 5, kaolin, and soda-
feldspar from NIST (SRM 99a). To ensure that the minerals were of a respirable size, the oversize
material in each sample was removed using sedimentation. A portion of the mineral was suspended in
pH neutral, distilled water, agitated, and poured into a volumetric cylinder (similar to an Andreasen
pipette). The suspension was allowed to settle over a distance of 10 cm for 75 minutes before the
remaining supernatant was siphoned and filtered. Each material was dried in a low-temperature oven
overnight before use in preparing the test filters.

Filter Preparation

Polyvinyl chloride (PVC) filters with a pore size of 0.8 um were used in this project. Each filter was
assigned a random number for tracking purposes. Each filter was dried in a low temperature oven (30
°C) for 3 days before being placed in a desiccator for a minimum of 2 days. At the end of this time, the
filters were weighed.

The test materials were: 1) pure silica (Min-U-Sil; 2) kaolin; and 3) soda-feldspar. Each material was
dried and desiccated prior to filter preparation. The materials to be deposited onto the filters are pure
silica, and 50:50 (by weight) mixtures of silica and either kaolin or soda-feldspar.

To prepare the filters, a portion of the test material was weighed on a Mettler X5 analytical balance to
the target weight. For this program, the target weights were 0.020 mg (25 pug/m?, 800 L sample), 0.040
mg (50 pg/m?, 800 L sample), and 0.080 mg (100 ug/m®, 800 L sample). The weighed portion was
suspended in 25 mL of 2-propanol, sonicated and filtered onto the PVC filer that had been placed into a
vacuum filtration holder. The filtered sample was placed into a desiccator for 2 days before weighing.
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The weights and dates for this project are shown in Table 1. A spreadsheet of this Table is available.

The balance used in this project (Mettler MX5) is calibrated daily using 100 mg and 20 mg Class 1
weights. Since the start of 2012, the average reading for each calibration standard has been: (200 mg)
199.995 and (20 mg) 20.001. The standard errors for these readings are: (200 mg) 0.00023 and (20 mg)
0.00012. This suggests that, for inert materials, the observed weights are both precise (+0.0005 mg) and
accurate.

Sample Packaging

Each filter was packaged into new, 2-piece 37-mm cassettes. A generic label was affixed to the outside
of the cassette to facilitate sample tracking. The label contains no corporate markings.

The prepared cassettes were placed into zip-lock plastic bags, grouping similar matrices and loadings.
For example, all of the 25 pg/m? silica-only samples were placed in one bag, all of the 50 pug/m? silica-
only samples placed in another bag, etc.

The samples were boxed and shipped via UPS to Sandler Occupational Medicine.

If you have any questions, please feel free to contact me.

Sincerely,

Drew R. Van Orden, PE
Senior Consulting Scientist
drew@rijlg.com
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Table 1. Weights (mg) of Reference Minerals and PVC Filters Used to Generate Test Cassettes.

184 32.860  3/23/12 0.020 0.021
191 40.080  3/23/12 0.020 0.020
195 39.064  3/23/12 0.020 0.021
201 33.851 3/23/12 0.020 0.020
204 34.387 3/23/12 0.020 0.020
212 36.651 3/23/12 0.020 0.020
215 35.895 3/23/12 0.020 0.020
221 36.983 3/23/12 0.020 0.020
229 33.680  3/23/12 0.020 0.020
251 37.006  3/23/12 0.020 0.020
252 39.861 3/23/12 0.020 0.019
261 36.511 3/23/12 0.020 0.021
263 34.241 3/23/12 0.020 0.020
281 37.790  3/23/12 0.020 0.020
285 36.798 3/23/12 0.020 0.021
182 35.583 3/23/12 0.040 0.040
187 34.671 3/23/12 0.040 0.040
188 35.853 3/23/12 0.040 0.040
189 36.465 3/23/12 0.040 0.041
203 33.209 3/23/12 0.040 0.040
211 36.983 3/23/12 0.040 0.039
224 33324  3/23/12 0.040 0.040
225 37.170  3/23/12 0.040 0.040
231 35.045 3/23/12 0.040 0.039
269 35.106  3/23/12 0.040 0.039
271 33.505 3/23/12 0.040 0.039
201 34.378  3/23/12 0.040 0.041
292 34.994  3/23/12 0.040 0.039
297 37.164  3/23/12 0.040 0.041

0.021 32.881 3/23/12 32.811  3/28/12
0.020 40.100 3/23/12 40.049  3/28/12
0.021 39.085 3/23/12 39.060  3/28/12
0.020 33.871 3/23/12 33.846  3/28/12
0.020 34.407 3/23/12 34332 3/28/12
0.020 36.671 3/23/12 36.567  3/28/12
0.020 35.915 3/23/12 35915  3/28/12
0.020 37.003 3/23/12 36.917  3/28/12
0.020 33.700 3/23/12 33.623 3/28/12
0.020 37.026 3/23/12 36.973 3/28/12
0.019 39.880 3/23/12 39.792  3/28/12
0.021 36.532 3/23/12 36.471  3/28/12
0.020 34.261 3/23/12 34.138  3/28/12
0.020 37.810 3/23/12 37.751  3/28/12
0.021 36.819 3/23/12 36.603  3/28/12
0.040 35.623 3/23/12 35.558  3/28/12
0.040 34.711 3/23/12 34.662 3/28/12
0.040 35.893 3/23/12 35.833 3/28/12
0.041 36.506 3/23/12 36.418  3/28/12
0.040 33.249 3/23/12 33.226  3/28/12
0.039 37.022 3/23/12 36.962 3/28/12
0.040 33.364 3/23/12 33312 3/28/12
0.040 37.210 3/23/12 37.126  3/28/12
0.039 35.084 3/23/12 35.046  3/28/12
0.039 35.145 3/23/12 35.083 3/28/12
0.039 33.544 3/23/12 33.505  3/28/12
0.041 34.419 3/23/12 34364  3/28/12
0.039 35.033 3/23/12 34978  3/28/12
0.041 37.205 3/26/12 37.120  3/28/12
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