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Abstract 

This report contains a description and general instructions for the installation and use of the "Gent" 
Stacked Filter Unit (SFU) PM10 sampler. The sampler operates at a flow rate of 16 litres per min. It 
collects particulates which have an equivalent aerodynamic diameter (EAD) of less than 10#m in separate 
"coarse" (2-10 //m EAD) and "fine" (<2 pm EAD) si2e fractions on two sequential 47 mm diameter 
Nuclepore filters. The discrimination against the > 10 /urn EAD particles is accomplished by a PM10 pre-
impaction stage upstream of the stacked filter cassette. The air is drawn through the sampler by means 
of a diaphragm vacuum pump, which is enclosed in a special housing together with a needle valve, vacuum 
gauge, flow meter, volume meter, time switch (for interrupted sampling) and hour meter. A list of 
manufacturers of the various components of the sampler is also given. 

1 . DESCRIPTION OF THE STACKED FILTER UNIT SAMPLING LINE 

The Stacked Filter Unit (SFU) sampling line is shown schematically in Fig. 1. 

It consists essentially of the following components: 

a. a double (stacked) filter cassette (which should be loaded with two different 

Nuclepore filters); 
b. a black polyethylene container (which includes a pre-impaction stage for PM10) for 

the stacked filter cassette [note: PM10 = particulate matter smaller than 10 /vm 
equivalent aerodynamic diameter (EAD)]; 

c. an orange-coloured rain protection cover with two grey PVC clamps inside for 
mounting the black polyethylene container in the rain protection cover, and also 
with two steel clamps for holding the POLY-FLO tubing; 

d. a 40-cm long soft transparent tubing with a SWAGELOK nylon connector at one 
end and a SWAGELOK brass connector at the other end to connect the stacked 
filter cassette to the POLY-FLO tubing; 

e. POLY-FLO tubing (3/8" outer diameter, 1/4" inner diameter) with a SWAGELOK 
brass connector mounted at each end to make a connection from the transparent 
tubing to the pump setup (the length of this POLY-FLO tubing may vary from 1 
meter up to an absolute maximum of 100 meter); 

f. a needle valve (WHITEY) to regulate the flow rate; 
g. a vacuum gauge; 

h. a vacuum pump (GAST diaphragm pump, model no. D0A-P109-FD or DOA-V114-
FD or equivalent); 

i. a gas flow meter (rotameter DWYER VFB-67-BV); 
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k. 
a precision gas volume meter (SCHLUMBERGER G 1,6); 
a time switch and an hour meter (both operating at 220 Volt, 50 Hz). 

wooden pole 1 N O T provided, should be 
wooden board J obtained locally 
nylon connector 
transparent tubing (short) 
brass connector 
steel clamps 
plastic clamps 
Tain protection cover (orange) 
plastic container (black) 
with stacked filter cassette (SFU) inside 
flexible POLY-FLO tubing (long) 
brass connector 

pump setup 

Figure 1. Schematic diagram of the SFU sampling line. 

The needle valve, the vacuum gauge, the vacuum pump, the rotameter, the volume 
meter and the timing devices (items f through k) are assembled in a pump setup and 
enclosed in a housing (box), which consists of a grey PVC base plate and transparent 
polycarbonate material for the sides and top. 

All the components of Fig. 1 are provided (except indicated otherwise in the Figure). 
Furthermore, the following materials are provided: 
I. one extra stacked filter cassette; 
m. a grey cover lid and a yellow screw cap for each of the 2 stacked filter cassettes; 
n. 2 white cylindrical plastic containers, one for each of the 2 stacked filter cassettes; 
o. one box of "coarse" 47-mm diameter Nuclepore polycarbonate filters, pore size 8 

jjm, Apiezon coated: Nuclepore series #111132 ; 
p. one box of "fine" 47-mm diameter Nuclepore polycarbonate filters, pore size 0.4 

/ /m: Nuclepore series # 111130; 
q. two spare grey PVC clamps (for inside the orange-coloured rain protection shield); 
r. one special wrench set (consisting of two grey PVC wrenches) to tighten 

and unscrew the stacked filter cassette; 
s. one special wrench set (consisting of two brown wrenches) to tighten and unscrew 

the nylon connector at the backside of the stacked filter cassette. 
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The stacked filter cassette together with the black polyethylene container with a 
pre-impaction stage for PM10 form a complete stacked filter unit (SFU). The stacked filter 
cassette itself is a double NILU type "open face" 47-mm diameter filter holder. The first 
filter holder of the cassette (i.e., the holder that faces the air intake) should be loaded with 
a "coarse" filter; the second filter holder of the cassette should be loaded with a "fine" 
filter. Both the "coarse" and "fine" filter should have their shiny side up (thus, facing the 
air intake). The filter area that is exposed to the air flow during sampling is 12.88 cm2 (for 
both the coarse and fine filter). After loading, the stacked filter cassette should be properly 
tinhtoned with the special wrench set (item r). During the sampling, the stacked filter 
cassette is placed inside the black polyethylene container. A blown-up view of the black 
polyethylene container with a stacked filter cassette inside is shown in Fig. 2. The 
dimensions of the cylindrical container are approximately as follows: 10 cm diameter by 
30 cm long. 

The specifications of the GAST DOA-P109-FD diaphragm vacuum pump are as 
follows: 
- dimensions: 20 cm x 15 cm x 20 cm, 
- weight: 14.5 kg, 
- power: 1/3 HP (= 0.25 kW), 220 Volt, 50 or 60 Hz. 
The characteristics of the pump, as taken from a GAST catalog, are shown in Fig. 3. 

The gas flow rate versus vacuum characteristics of the pump were experimentally 
determined for several pumps and the typical dependence (as obtained for two different 
units) is shown in Fig. 4. In these and all other experiments the flow rate gauge(s) were 
hooked up at the outlet side of the pump. The GAST diaphragm pump is normally leak-free. 

The SFU is designed to operate at an average flow rate of about 15 to 16 liters per 
min (Ipm). It is at this flow rate that the pre-impaction stage inside the black container 
provides a PM10 cut-off point (for 293 K and 101.3 kPa). Also, at this flow rate the 
coarse Nuclepore filter has a d50 value of 2//m equivalent aerodynamic diameter (EAD), so 
that the coarse filter then collects the 2 - 1 0 /vm EAD size fraction, whereas the fine filter 
collects the particles < 2 //m EAD. 

The vacuum reading and the flow rate through the SFU sampling line of Fig. 1 were 
determined in the lab in Gent for a variety of experimental conditions. Experiments were 
done (a) without and (b) with a preloaded stacked filter cassette connected at the outer 
end of the flexible POLY-FLO tubing that is upstream of the fully opened WHITEY valve. 
The length of this POLY-FLO tubing was also varied. Finally, the valve was also fully 
closed. The results of these experiments are given in Table I. 

A first observation from Table I is that the rotameter flow rate is always higher 
(typically bv about 10%) than the flow rate derived from the volume meter reading. The 
discrepancy is due to the short distance (and the absence of a buffer volume) between 
pump outlet and rotameter. This has for effect that the rotameter reading is too high. 
Thus, the flow rate derived from the volume meter is the more correct one. 
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Fig. 3. Characteristics of the DOA-P109-FD pump, as taken from a GAST catalog. 
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Table I. VACUUM READINGS AND FLOW RATES WHEN USING GAST DOA-P109-FD 
PUMP, WITHWHITEY VALVE NORMALLY FULLY OPEN AND WITH VARYING 
LENGTHS OF FLEXIBLE POLY-FLO TUBING (OUTER DIAMETER 3/8" , INNER 

DIAMETER 1/4") UPSTREAM OF THE VALVE. 

rotameter volume meter 
vacuum flow rate flow rate 
(bar) (Ipm) (Ipm) 

a. without NILU stacked filter cassette 
WHITEY valve fully open 
* <0.5 meter POLY-FLO tubing -0.1 >25 37 

WHITEY valve closed off 
* any length of POLY-FLO tubing -0.80 

b. with NILU stacked filter cassette (loaded 
with 8 and 0.4 z/m pore size filters) 
WHITEY valve fully open 
* 1 meter POLY-FLO tubing 
* 5 meter POLY-FLO tubing 
* 25 meter POLY-FLO tubing 
* 30 meter POLY-FLO tubing 
* 50 meter POLY-FLO tubing 
* 55 meter POLY-FLO tubing 
* 95 meter POLY-FLO tubing 
* 145 meter POLY-FLO tubing 

0.30 
0.32 
0.42 
0.43 
0.48 
0.49 
0.55 
0.60 

>25 

20 
17 
15 

29 
27 
23 
22 

19 
19 
15 
13 

WHITEY valve closed off 
* any length of POLY-FLO tubing -0.80 

(Note: the rotameter flow rate is always higher than that derived from the volume meter.) 

Furthermore, Table I shows that the POLY-FLO tubing, which is upstream of the 
valve, restricts the flow when the length of this tubing increases. This is due to its rather 
small inner diameter of about 1/4". Consequently, in order to have a volume meter flow 
rate of 15 -16 Ipm through a loaded stacked filter cassette, the length of this P0LY-FLO 
tubing should be shorter than 100 meters. If a longer length is needed, tubing with larger 
inner diameter has to be used. Such larger inner diameter tubing will have to be found 
locally. 
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The purpose of the WHITEY valve in the SFU sampling line is to adjust the flow 
rate. Such adjustment will be needed in case a short length of POLY-FLO tubing is used 
between stacked filter cassette and pump. 

The sample collection is controlled by a programmable 24-hour time switch. This 
timing device switches the pump on and off for a number of segments, thus allowing 
interrupted sampling. There are 144 segments (on the blue ring) for the full 24-hour period, 
so that each segment corresponds with 10 min. When a segment is pushed in (inward, 
tnwprHq the center of the ring), the pump is activated; when a segment is pushed out 
(outward, towards the edge of the time switch box), the pump is deactivated. The time 
switch is installed with all segments in, thus for continuous operation. Please, note that 
a minimum of 2 subsequent segments must be pushed out together; for one single 
segment out (with at both sides segments in) there is a very serious risk that it breaks off. 
The hour meter on the pump setup measures the total time that the pump is running. Thus, 
this hour meter is connected in parallel with the pump and is also controlled by the time 
switch. One of the reasons for having the time switch in the pump setup is to have the 
possibility to avoid foreseen local contamination. Another reason for the time switch is to 
reduce the effective collection time if it would turn out that the PM10 particle 
concentration in the air is very high, so that the filters would be clogging rather rapidly. 
This is explained in more detail below in section 3. 

2. INSTALLATION OF THE SFU SAMPLING LINE 

It is recommended to install the SFU sampler on an open area and at some distance 
from building walls, trees (or other large vegetation), and all possible sources of very local 
airborne particulate matter. Good locations are open grassy areas (or other open areas 
without exposed soil) or flat roofs of buildings. 

The parts of the SFU sampling line should be assembled as shown in Fig. 1. 

The wooden pole (post) and wooden board to which the SFU rain protection cover 
(orange-coloured plastic pot) may be hooked up is not provided and has to be obtained 
locally. Instead of wood, also plastic materials may be used. As we are looking for trace 
metals in the air, any metallic pieces in the close proximity of the SFU air intake should be 
avoided as much as possible. Therefore, using a metallic pole is discouraged. However, if 
one has to resort to a metallic pole, as may be the case when the sampler is set up on a 
meteorological tower or mast, then the metal should be noncorrodable (and preferentially 
be stainless steel or aluminum). Another possibility if metal has to be used is to paint that 
with nonmetallic paint. 

The rain protection cover has to be installed, so that the black polyethylene 
container for the stacked filter cassette has its intake facing downwards as shown in Fig. 
1. The intake side of the black container should at least be at 1.6 meter above ground. 
However, it is preferable to have a larger height, if possible. E.g., when the sampler is set 
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up on a meteorological mast, a height above ground of 10 to 20 meters is recommended. 
In any case, the idea is to minimize the contribution from nearby windblown (soil) dust as 
much as possible. 

Insertion of the stacked filter cassette in its black polyethylene container is 
explained below in section 3. 

Two grey plastic clamps (of different size) have been mounted inside the rain 
protection cover to hold the black SFU container. The upper clamp (which is the larger of 
the two) should be adjusted just under the wider screw-on part (screw-on lid) of the black 
container in order to avoid that the container moves downwards during sampling (see also 
Fig.1). 

The stacked filter cassette should be connected to the short soft transparent tubing 
with the nylon connector, which is at one end of the tubing. Make sure that the white 
Teflon washer of the stacked filter cassette (see Fig. 2) is inserted between the nylon 
connector and the cassette. Two special brown plastic wrenches (item s of section 1) 
should be used to tighten the nylon connector. The brass connector at the other end of the 
short transparent tubing should be joint to the brass connector of the long flexible POLY-
FLO tubing [The length of the POLY-FLO tubing will depend on the actual situation, but 
should be shorter than 100 meters, as explained in section 1J. Just below the brass 
connector joint, the POLY-FLO tubing should be clamped in the two steel clamps at the 
inside of the orange-coloured rain protection cover. 

Finally, the brass connector at the pump end of this POLY-FLO tubing is to be linked to the 
brass connector at the WHITEY valve. 

In tightening the nylon and brass connectors, mentioned above, and all other 
SWAGELOK connectors of the sampling line, use first your hands (thus no wrench), and 
when you feel a certain resistance you may tighten further with a wrench but at most for 
a 1 /4 turn. 

The pump setup should be placed at the downwind side of the SFU (to prevent 
contamination that may be caused by the pump) and it is advised to have a distance 
between the SFU and the pump setup of about 10 to 15 meter. 

At installation and during the sampling, attention should be paid to the long flexible 
POLY-FLO tubing. Any mechanical deformation of it has to be avoided. Therefore, do not 
step on it and do not place anything of weight on it. 

It is necessary to make sure that all connections are leak-free. Before actually 
collecting samples, it should be checked whether the SFU line up to and including the short 
transparent tubing is operating properly, i.e. 
a. Does it give the proper flow rate when the valve is fully open and when no SFU is 

connected to the soft transparent tubing ? 
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b. Is it airtight when one closes off that transparent tubing with a rod? The vacuum 
should read about -0.8 bar, the rotameter flow rate should be zero, and the volume 
meter gauge should not really move. 

c. In case test b fails, check where the leak is. For example, you can easily check 
whether a leak is upstream of the WHITEY valve by closing that valve completely. 

Note: 
The power cord of the pump setup ends in a connector (plug) that can be used in 
Germany, France, Belgium and some other European countries. The general power 
on/off switch is on this connector. Connectors or adaptors for the local electricity 
outlets will have to be obtained locally. 

3. LOADING OF A STACKED FILTER CASSETTE, INSERTION OF THE LOADED 
CASSETTE IN THE BLACK CONTAINER, COLLECTION OF SAMPLES, SAMPLING 
DURATION, UNLOADING OF A STACKED FILTER CASSETTE. 

The loading of the stacked filter cassette with Nuclepore filters should be done in 
a space (laboratory, room) and on an area which are clean (dust-free). If possible, do this 
in a clean bench with laminar air flow. 

Take the stacked filter cassette out of its white cylindrical plastic container. Leave 
the grey cover lid and the yellow screw cap on. Open up the top filter holder first (that one 
with the grey cover lid). Use the special PVC wrench set (item r of section 1) if needed. 
Remove the circular filter retaining ring (made from the same hard plastic material as most 
other filter cassette parts). Place a "coarse" Nuclepore filter (see section 1) on the filter 
support grid and be sure that the shiny side of the filter is facing up. Place the filter 
retaining ring back (with its smooth, flat side facing up). Close the top filter holder. Open 
now the bottom filter holder (use the special PVC wrench set if needed). Remove the 
circular filter retaining ring, place a "fine" Nuclepore filter (see section 1) with its shiny side 
facing up on the filter support grid. Place the filter retaining ring back (smooth, flat size 
facing up). Close the bottom filter holder. Tighten both the top and bottom filter holder 
with the special PVC wrench set. Place the loaded cassette back in its white cylindrical 
plastic container for transport to the site where the SFU sampler is set up. 

If it is the aim of the experiment to determine also the airborne particulate mass 
concentration (in //g/m3) in the coarse and fine size fraction (which is very strongly 
recommended), then each Nuclepore filter should be weighed with a microbalance (with 
1 //g sensitivity) before placing it in the stacked filter cassette. The weighing should be 
done in a room with rather well stabilized temperature and relative humidity (20 °C and 
50% relative humidity are recommended), and the filters should be pre-equilibrated in this 
room (for at least 24 hours prior to weighing). Furthermore, during the actual weighing 
care should be taken that static electricity on the filter is eliminated. This can be done by 
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means of a 210Po radioactive source (available from Costar Corporation, the distributor of 
Nuclepore materials). 

For manipulating the filters (during weighing and/or during placing them in the 
stacked filter cassette), clean stainless steel tweezers can be used. In any case, never 
touch a filter with your bare hand! 

At the sampling site, take the stacked filter cassette out of its white cylindrical 
nNqtic container, remove the grey lid and yellow screw cap (leave these in the white 
plastic box) and insert the cassette in the black polyethylene container (see Fig. 2). Make 
sure that the white Teflon washer that is between the yellow screw cap and the cassette 
remains with the cassette during sampling. 

The upper screw-on part of the black container can be manually screwed and 
unscrewed (Beware that the black rubber washer ring stays inside the screw-on part). 
Make sure that the screw-on part is fully screwed on after the stacked filter cassette has 
been inserted in the container. 

Connect the SFU to the sampling line and adjust the WHITEY valve (if needed), so 
that the flow rate on the rotameter reads 18 liters per minute (Ipm) [It is assumed here that 
the rotameter flow rate is indeed about 10% higher than that derived from the volume 
meter]. This somewhat high initial value (for each sample) is chosen in order to obtain an 
average effective rotameter flow rate of about 1 6 - 1 7 Ipm, bearing in mind the distinct 
possibility of decrease in flow rate during sampling. Check also that the vacuum is about 
-0.5 bar. 

Set the clock on the 24-hour time switch, so that it corresponds with the time of 
day. For example, when it is 8:10 a.m., set the clock at 8:10 and make sure that the white 
pointer that is outside the blue time segment ring is pointing to a numeric reading of 8 and 
not 20. The transparent plastic cover of the square time switch box has to be taken off 
before you can do any time setting (Remove it using your finger nail or with a fine 
screwdriver). Gross and fine adjustments of the clock can be made by turning the blue 
time segment ring clockwise, fine and very fine adjustments can be made by turning the 
red knob (center of the clock dial) [Note: both the blue time segment ring and the clock dial 
can only be turned clockwise]. Record the starting date and time of the sample collection. 
Write also down the hour meter reading, the vacuum gauge reading, the rotameter flow 
rate, and the volume meter reading. 

At least every 12 hours, the vacuum gauge reading and the rotameter flow rate 
should be checked. If it is noticed that the rotameter flow rate has decreased too much 
(i.e., has become lower than 16 Ipm), then the WHITEY valve should be opened more, until 
again a rotameter flow rate of 18 Ipm is read (or until the valve is fully open). Date and 
time should be recorded each time the valve is adjusted, and also the flow rate readings 
and vacuum readings just before and just after needle valve adjustment should be written 
down. 
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At the end of the collection period, read the hour meter, vacuum, rotameter f low 

rate and volume meter. Record the readings, together wi th the date and t ime. Remove the 

stacked filter cassette from the black polyethylene container, close it off w i th its grey lid 

and yellow screw cap, and place it back in its original white cylindrical plastic container. 

Make sure that the white Teflon washer remains wi th the filter cassette. [Note: the end 

of one sample collection will normally be followed by the start of the collection of the next 

sample.] 

!f for some reason the collection of an individual SFU sample was interrupted, 

please write the start and end date and time of the interruption down. When there is a 

definite danger of contamination during a sampling period, sampling should be interrupted. 

In case the interruption is done manually (either intentionally or by power failure), so that 

the clock of the t ime swi tch stops, adjust this clock to the t ime of day when the power 

is back on. 

In case the pump was activated and deactivated by the time swi tch device, record 

the number of t ime switch segments out, and also the time of day that these were out. 

The sampling duration for each individual SFU collection will have to be decided on 

the spot, and should preferentially be one day [By this is meant one day of clock t ime 

(calender t ime), and not 24 hours of effective sampling t ime; there may be interruptions 

in the actual collection, as explained above and also below]. 

The decision whether to go for a one-day sampling period or for longer or shorter 

periods will have to be made on the basis of the following: 

a. If the PM10 particle mass concentration in the air is typically less than about 

1 0 - 1 5 / /g/m3 (sum of coarse and fine size fractions), it may be advisable to go for 

two-day sampling periods. Otherwise, the filters may not be enough loaded for the 

analysis. 

PM10 mass concentrations of less than 10 - 15 / /g/m3 (median on a yearly basis) 

are only encountered in remote regions and in rural areas of "c lean" countries (e.g., 

in Norway). 

b. If the PM10 particle mass concentration is typically larger than 50 / /g/m3 , w i th 20 

/ /g/m3 or more occurring in the fine size fraction, then it may not be possible to 

maintain a 15 Ipm rotameter f low rate until the end of the 24 hour period. 

In case you have no idea of the PM10 particle mass concentration, but you notice 

in fact for the first few SFU collections that the rotameter f low rate (with the 

WHITEY valve fully open) is reduced to about 10 Ipm or less after 24 hours, then 

this means that the effective sampling time should be much shorter than 24 hours, 

perhaps somewhere between 12 and 18 hours. If this is the case, then the 

sampling period may still be one day, but a number of segments should be pulled 

out (always at least in pairs as indicated in section 1) at equally spaced distances 

on the circle of the time switch device. But record then how many sets of 

segments have been pulled out, how many segments are within each set (use 

maximum 3 consecutive segments within a single set), and record the starting t ime 
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of day that each set is out. By resorting to this interrupted collection scheme, each 
collected sample should still be reasonably representative for the full 24-hour 
period. 
Alternatively, and particulary in places (cities) with very high PM10 concentrations, 
you may want to collect 2 samples per day (e.g., separate day and night samples). 

Whatever sample duration you finally go for, try to have all sample collections 
started and ended at the same time of day, e.g., around 8 or 9 a.m. 

All observations for each sample should be properly recorded in a special 
LOGBOOK. The following minimum information should be recorded for each sample: 

the number of the stacked filter cassette used (each of the two supplied stacked 
filter cassettes has a number engraved in it), 
start and end date and time, 
effective sampling time, i.e. start and end time read from the hour meter, 
initial and final air volumes (as read on the volume meter), 
rotameter flow rate and vacuum readings at the beginning and end of the sampling, 
date and time of each adjustment of the WHITEY needle valve, and rotameter flow 
rate and vacuum readings just before and just after each adjustment, 
time of day and duration of any interruption (either manual or through the time 
switch), if any. 

After the sample collection, bring the stacked filter cassette (inside its white 
cylindrical plastic container) back to the place where it was loaded with the filters. You can 
unload the exposed Nuclepore filters from the stacked filter cassette and at the same time 
load the cassette again with unexposed filters as explained at the beginning of this section. 
It is recommended to store the exposed filters in 47-mm Millipore Petrislide dishes. After 
equilibration during at least 24 hours, each exposed filter can be weighed in the same way 
as an unexposed filter. From the weight difference between both, the particle mass 
concentration in the air can then be calculated. [In doing that a correction for "blank filter 
weight gain" may be needed, though; see below]. 

Notes: 
It is suggested to check whether the rotameter flow rate is indeed about 10% 
higher than that derived from the volume meter. 
It is strongly recommended to repeat the open flow test and the leakage test (tests 
a through c at the end of section 2) from time to time (e.g., once a week). 
When the vacuum is too poor or the flow rate too high, an immediate check of the 
sampling line is required. 
It is advisable to take field blank SFU samples from time to time, for example one 
field blank for every 10 real samples. A field blank can be taken by doing all the 
same operations as for a real sample, including even drawing air through it for 
about one minute. 
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If you determine particle mass concentrations in the air by weighing, also weigh the 
Nuclepore filters from the field blanks before loading and after unloading. At Gent, 
we have experienced that field blanks (in particular the "fine" filters) pick up some 
mass, even when no air is drawn through them. 

4. GREASING OF THE PRE-IMPACTION PLATE. CLEANING OF THIS PLATE AND OF 
THE WHOLE BLACK POLYETHYLENE CONTAINER. CLEANING OF THE STACKED 
FILTER CASSETTES. 

Under norma! operation, the front side of the pre-impaction plate should be covered 
with a thin layer of Apiezon grease (see Fig. 2) in order to minimize particle bounce-off. 
The pre-impaction plate was greased in Gent before shipment, but, please, check upon 
arrival if the grease layer is still sufficiently present. If not, apply some grease yourself. 
Apiezon vacuum grease type AP101 (or type H) is recommended. Do not use silicon-
containing grease! 

Except for this greased pre-impaction plate, all other parts of the sampling line that 
are upstream of the stacked filter cassette should be kept clean, so that the filters do not 
intercept contamination. 

The inner surfaces of the black polyethylene container can be cleaned with water 
and ethanol. This was done in Gent before shipping off. 

From time to time (e.g*., once every two weeks) the pre-impaction plate and the 
inner surfaces of the black container should be cleaned completely with ethanol. If 
necessary, the pre-impaction plate can even be taken out. The rods that extend from the 
plate to the inner surface of the container are indeed somewhat retractable. Pull one or 
two of the rods in the plane that goes through them and in the direction of (towards) the 
impaction plate, and you will notice that the rod can then be pulled out from the groove 
that is in the inner surface of the container. Be very careful, though, when you do all this, 
so that the rods do not break. Make sure that after the cleaning the pre-impaction plate 
is greased again. 

Also the stacked filter cassettes should be cleaned from time to time (e.g., after 
they have been used 5 times). Disassemble the stacked filter cassettes into their various 
parts and clean the parts (including O-rings and grey lids and yellow screw caps) first in 
a detergent solution. The parts that make immediate contact with the Nuclepore filters 
(i.e., the filter support grids and filter retaining rings) should then be cleaned in very dilute 
nitric acid (0.001 molar), and subsequently also in distilled or deionized water. The other 
parts of the filter cassettes should only receive a cleaning in distilled or deionized water 
after the cleaning with the detergent solution. For the final cleaning step, use separate 
water solutions for (a) the parts that make direct contact with the Nuclepore filters and (b) 
for the other parts. In reassembling the cleaned stacked filter cassettes, make sure that 
the filter support grids have their flattest side up (facing the filter). [Each such grid is 
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marked with UP at its edge on its flattest side]. The filter cassettes were cleaned before 

shipment. 

5. ADDRESSES. PHONE AND FAX AND TELEX NUMBERS OF THE SUPPLIERS OF 
VARIOUS PARTS OF THE "GENT" STACKED FILTER UNIT SAMPLER. 

Institute for Nuclear Sciences, University of Gent, 
Proeftuinstraat 86, B-9000 Gent, Belgium; 
contact person: Willy Maenhaut 
phone: +32-9-264.65.96 
FAX: +32-9-264.66.99 
E-mail: MAENHAUT@iNWCHEM.RUG.AC.BE 
Telex: 12754 RUGENTB 

distributor of Nuclepore materials: 
Costar Corporation, 
One Alewife Center, Cambridge, MA 02140, U.S.A. 
Phone: +1-617-868-6200 [from inside the U.S.A. also: (800) 492-1110] 
FAX: +1-617-868-2076 

Telex: 275174 

distributor of NILU stacked filter cassettes: 
Norwegian Institute for Air Research (NILU), 
P.O. Box 64, N-2001 Lillestrdm, Norway; 
contact persons: T.C. Berg, H. Fjeldstad 
phone: +47-63-81.41.70 
FAX: +47-63-81.92.47 
Telex: 74854 nilu n 

maker of Gast diaphragm pumps: 
Gast Manufacturing Corporation, 
P.O. Box 97, 2300 Highway M-139, Benton Harbor, Ml 49023-0097, U.S.A. 
Phone: +1-616-926-6171 
FAX +1-616-926-1817 
Telex: 211609 GASTBETA 

maker of rotameter: 
Dwyer Instruments, Inc., 
P.O. Box 373, Michigan City, Indiana 46360, U.S.A. 
Phone: +1-219-879-8000 
FAX: +1-219-872-9057 
Telex: 25916 
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distributor of Schlumberger volume meter in Belgium: 
Contigea-Schlumberger, 
Stallestraat 140, B-1180 Brussels, Belgium. 
Phone: +32-2-332.16.16 [or: +32-2-376.60.60] 
FAX: +32-2-376.60.74 

distributor of time switch and hour meter: 
RS Components Ltd., 
P.O. Box 99, Corby, Norrhants NN17 9RS, United Kingdom. 
Phone: +44-536-20.12.34 
FAX: +44-536-20.15.01 
Telex: 342512 

distributor of SWAGELOK components: 
Crawford Fitting Company, 
P.O. Box 39143, 29500 Solon Road. Solon, OH 44139, U.S.A. 
Phone: +1-216-248-4600 

International contact address for Millipore Corporation: 
Millipore Intertech, 
P.O. Box 255, Bedford, MA 01730, U.S.A. 
Phone: +1-617-275-9200 
Telex: 443006 


