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The CDS Analytical Continuous Air Monitor- 
ing System (CAM 5000) was evaluated for the 
stability of the flow rate and reproducibility of 
sampling. 1 ul of a standard mixture containing 1 
ul each of six analytes that have EPA protocols 
using sampling bags (Table 1) in 1 ml methanol 
was injected into a Tedlar bag containing 1 liter 
helium. The bag was allowed to equilibrate for  18 
hours at ambient temperature, and samples were 
collected from the bag at a pump rate of 20 ml/min 
for 5 minutes (100 ml helium volume).  The flow 
was collected onto an on-line  trap and desorbed 
onto a GC column.  The GC was temperature pro- 
grammed, and the relative standard deviations cal- 
culated from the peak area counts (Figure 1).  The 
six analytes test d had an average relative stand- 

There are many possible sources of error in 
the results obtained from air sampling. Variability 
can be inadvertently introduced during storage of 
the sample collection media prior to sampling (i.e., 
contamination of Tenax cartridges), during the 
sampling process itself, or in the post-sampling 
handling procedures. The EPA has spelled out 
detailed protocols to minimize error at every stage 
of the process. A consistent vacuum pump flow 
rate and exact sample collection time are two key 
factors in obtaining reproducible results. The EPA 
requires that vacuum pump flow be recorded at 
the beginning and end of the sampling time, and 
also in the middle if the time exceeds 4 hours; 
recommends the use of rotameters to monitor 
flow continuously during collection; and requires 
frequent calibration checks of the vacuum pump 
using a bubble flowmeter or calibrated wet test 
meter. 

ard deviation of 3.1 % in peak area over the 
course of ten sampling runs. This indicates that 
both the vacuum pump rate and the sampling 
time are very reliable. 
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System Description 

The CDS Analytical Continuous Air Monitoring 
System (CAM 5000) is a versatile purge and trap unit for 
liquid, solid, and gas analyses. It can be used to collect 
air samples from ambient air or to sample from remote 
sources by connecting a length of tubing from the CAM 
5000 to the source. The CAM 5000 can be interfaced to 
any GC, and will collect samples either continuously, at 
timed intervals, or only when manually started. It can 
sample air from any EPA-approved source, including sor- 
bent tubes, Tedlar bags, Suma canisters, Draeger tubes, 
Orba tubes, and air cartridges. The CAM 5000 is suitable 
as an air sampling device for EPA Methods T0-1 to T0- 
11, T0-13,  and T0-14. To convert the CAM 5000 into 
a conventional purge and trap unit for water or soil analy- 
sis, just turn two valves. For even more flexibility in 
sample preparation, the PeakMaster portion of the CAM 
5000 can be equipped with an interface for thermal 
desorption or pyrolysis. Very low concentrations of pol- 
lutants can be detected by increasing analysis time. 

The CAM 5000 consists of a self-contained vacuum 
pump that is attached to the vent of the PeakMaster trap, 
and is used to pull a sample of air directly onto the trap 
packing. The pump is available completely built into the 
cabinet of the PeakMaster, or as a stand-alone module for 
retro-fitting to existing PeakMasters. The flow rate of the 
air onto the trap is adjustable, as is the sampling time. To 
operate the unit, press the Start key, which automatically 
turns the vacuum pump on for the set time, then shuts it 
off and proceeds with the next step of the analysis. The 
trap may be dried before desorption to the GC, and is 
baked out after the desorption time is complete. The unit 
is equipped with a rotameter, as recommended in many 
EPA applications, to allow continuous flow monitoring. 

Analytical Conditions 

A CDS Analytical CAM 5000 interfaced to 
a Varian 3700 GC with a flame ionization 
detector was used for these experiments. 
For each analysis, a helium sample was 
taken for 5 minutes at 20 ml/min vacuum 
flow (100 ml HE). The sample was col- 
lected onto a Tenax trap at 35 C, then 
desorbed onto the GC column at 280 C for 
3 minutes. A 30 m, 0.53 mm ID SE54 GC 
column was used, with the following GC 
oven program: start at 35 C, hold 2 min- 
utes, then ramp at  10 C/min to 21 0 C. 

FOR MORE INFORMATION 
CONCERNING THIS APPLICATION, 
WE RECOMMEND THE FOLLOW- 

ING READING: 

Air and Water Pollution:  A Guide to 
Federal Regulations.  J.J. Keller & 
Associates,  Inc. 1990. 

Measurement of Toxic and Related Air 
Pollutants.   Proceedings of the  1990 
EPS/A&WMA  International Sympo- 
sium. 
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