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1) HSPH Type PARTICLE SAMPLER S.O.P. PROTOCOL,PRIVATE 
 Originally developed 4-13-92 by Harvard Researchers,Materials provided for information only, exact SOP for any study should be determined by the people conducting the work. (Written for use with pre-loaded filter cassettes)

Note: The same impactor base, cover, plate, and inlet section is used for both fine mass and PM10.  Note that the nozzle section is different; silver is fine mass PM- 2.5 , and red is PM-10.

I.
ASSEMBLY OF IMPACTOR
2) Use a clean surface to lay out the components except the filter and drain disk that are pre-loaded in the Andersen filter cassettes.  Clean all inside surfaces of the impactor and flow adaptor with a KimWipe tissue as needed.

3) If needed, apply a thin layer of silicone spray or tube type lubricant to the impactor O-rings. Do not over spray.  When attaching sections with O-rings, align the pieces well and twist/ slide them together smoothly to avoid displacing or damaging the O-rings.

4) Do not touch the filter at any time with any thing except clean filter forceps if you must.  If a filter is contaminated by touch or any other way, or if it is damaged, replace it with another filter.  Keep all used and voided filters in their numbered Petri dishes.

5) Select a pre-weighed Teflon 37 mm filter with attached support ring and drain disk that has been pre-loaded in the Andersen cassette.  Be sure it is not a field blank.  Place a filter number label on the impactor.  

6) With the impactor base down, place the loaded cassette over a 0.060 inch thick (1/16) inch silicone washer in the base, ring side up, drain disk side down. 

7) If the large fixation ring silicone washer 0.1875 inch thick (3/16) inch is not glued to the cover, carefully place it around the filter cassette and carefully clamp the cover of the impactor on top of the base section.  Do not allow the filter cassette to shift off  the center of the impactor base.

8) Select an impactor plate.  Wipe any dirt from previous sampling off the top of the sintered stainless steel frit with Kimwipes.  Put a small drop of the pharmacy type mineral oil in the center of the plate.  If it is not all absorbed in 30 seconds, wipe any remaining oil off. Do not use silicone grease. Silicone oil can be utilized if the filter is going to have VOC analysis performed on it. 

1) Connect the impactor nozzle stage above the cover of the base, using a freshly oiled impactor plate after the nozzle.  Make sure that the impactor plate is installed with the sintered disk facing upward, toward thetapered inlet of the impactor nozzle.
2) Install a slotted inlet over the impactor nozzle if it is not already in place. To protect the sampler during transport from the field lab to the sampling site, cover the inlet of the impactor stage with a ziplock bag and elastic, or a large plastic red cap.  This allows safe transport.  It is preferable to transport loaded impactors standing upright to minimize the chance of oil coming out of the impactor plates.

II
START-UP SAMPLING


For flow controlled sampling pump or sonic flow limited sampling system:

3) The sampling pumps must be warmed up for at least 5 minutes before starting sampling or testing pump flows.   A protective in line filter must be kept on the sampling pump tubing at all times.

4) Flows for all pumps must be within allowed limits, as measured with the rotameter.  The allowed limits are typically plus or minus 5% of the desired flow for the impactor nozzle. Impactors my be 4, 10, or 20 LPM nozzles and should be marked accordingly. Do not operate an impactor at a different flow than it is calibrated  for.  If any flow is out of range, adjust the pump until the desired flow is achieved.  Report  any problems immediately, so that repairs can be made.
5) Rotameters must be stored at the temperature they will be used at all the time, protected from direct sun and water.  The basic principle is that the rotameter must be at approximately the temperature of the indoor or outdoor air, wherever it will be used, to make a correct flow measurement, it cannot be either too cold or too hot. Rotameters must be allowed to equilibrate at the air temperature they will be used at for about 30 min before measuring flows to minimize error.
6)   REMOVE ZIPLOCK BAGS AND ELASTICS OR REDCAPS FROM INLETS OF ALL SAMPLERS BEFORE ATTACHING PUMP LINES!!  Failure to do this can "pop" filters.

7) Normal Leak tests: Measure the pump flow without the impactor.  Record this flow in the "TEST" column on the field data log.  Then test the flow at the inlet of the impactor using the flow adaptor.  Record this flow in the "ON" column on the log.
8) If the flow value with the impactor differs by more than 4 rotameter divisions from the pump-only flow value, re-check both flows.  If the difference persists, remove the impactor and reinstall the filter.  If the difference is still more than 4 rotameter divisions, use a different impactor and/or filter holder frame, and further evaluate the clamping force on the cassette and washer thickness when the unit is not in the field.

9) Set the timer on the pump system to start at the correct date and time for sample to be collected.  Record the pump's elapsed timer reading to the nearest 0.1 hr in the TIMER ON column of the sample log.

1) Special Leak Test: Situation Rare Possibility of Filter Bypass leak: If the red silicone rubber fixation ring is at the upper end of the manufacturer’s tolerance, (greater than 0.200 inches thick), there is a potential for leakage around the filter to occur that would not be found by the normal leak check proceedure. Elimination of any possible bypass: Based on our testing at over 100 inches of water suction, any possibility of bypass leakage appears to be eliminated by using using one 0.060 washer under the cassette. It is our opinion that either the leakage occurs or it does not, that it is not a sometimes thing. Evaluation of Your Impactor: The simplest way that we can conceive to test if you unit has any potential for bypass leakage is to cut a very thin 0.002 inch (2 mill)  disk from a thin poly bag and place it between the teflon filter ring and the drain disk in a cassettee and install it in the sampler with a calibration inlet adapter and flow measurement device on your impactor base. With approximately 60 to 80  inches of water column suction placed on the impactor base via the pump hose, there should be no flow registered at the inlet of the calibration adapter. The teflon filter ring material is 0.016 inches thick. [a thin sandwich bag is 0.002 inches thick (2 mill) the desired thickness to test with a filter in place.]  

III 
END SAMPLING

1) Check the flow through the impactor. If the pump is not running at the time of sample pick-up, turn the pump on a record the flow after a 5  minute warm-up.   Record the reading on the log, in the "Off Flow" column. Do not turn power to pumps off if another sample will be loaded during the current visit!  
2) Disconnect the pump line from the impactor, and record the timer in the "TIMER OFF" column on the data logs.  Connect covers or caps to the inlets and outlet of the sampler. 

2) Calculate the total elapsed time and enter the value in the log.  If the total is consistently not within  + 1 hr, of the designated sampling time, call the field site coordinator.  If the elapsed time is ever not within  + 1 hr, of the designated sampling time call the site coordinator.
IV.
UNLOADING THE SAMPLER
1) Place the sampler on a clean surface.  Remove the label from the sampler and stick it onto the petri dish.

2) Open the base of the sampler carefully.  The filter cassette sometimes sticks to the top part of the base (cover).  Carefully remove the filter cassette and put it into the petri dish.
3) Disassemble the rest of the sampler.  Remove the impaction plates, which are not to be re-used until cleaned (wiped off) and re-oiled.  Inspect all the other parts for dust or dirt, and clean them if necessary with a damp Kimwipe.
3) V.
CLEANING IMPACTOR PLATES
4) Collect as many used impactor plates as possible.

5) Place the plates in a plastic tub with 2 small scoops of powdered detergent such as Alconox used for lab glassware, and cover the plates with hot water, making sure that the detergent is dissolved.

6) Let soak approx. 30 minute, gently agitating periodically.

7) Rinse the plates thoroughly in warm water then wash them a second time.

8) After the second wash, rinse the plates again, drain and place in a clean tub to rinse.

9) Place the tub in a sink with the faucet running, let the water fill the tub and overflow till there is no oil on the surface of the water.

10) Drain and place the plated sintered  side up on a cookie sheet and dry them in an oven at approx. 50 deg. C or at less than 170 deg. F for about three hours. 

11) Turn off the oven and let the plates cool.

12) Place the clean plates in a zip-lock bag.

13) Using ultrasonic baths or other means to clean the plates in not recommended.
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