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Safety Warnings and 
Precautions

!
ATTENTION

STOP

4

Safety Warnings & Precautions!

1. Never operate the instrument if the cover is removed.
2. Maintenance and repair work should only be done by 

trained personnel.
3. Care should be taken under extremely humid conditions! 

The monitor should be prevented from becoming wet. 
(If the sensor got wet and is not working properly, it 
should be placed into a dry place and left there for 1-2 
days. This may restore the proper functioning.)
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Safety Warnings & Precautions (Contd.)

4. Do not expose the instrument directly to rain or snow!
5. Always use the original serial cable supplied with the 

analyzer for downloading data.
6. Do not substitute the analyzer power supply with a 

standard laptop power supply (though they may look 
similar). You will seriously damage the analyzer by using 
an incompatible power supply unit.

! STOP
ATTENTIONSa

fe
ty

 W
ar

ni
ng

s 
an

d 
Pr

ec
au

tio
ns

6

Working Principle
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Focus of Attention…

PAS 2000 measures
PARTICLE PAH / SOOTW
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Photoelectric Aerosol Sensor --
PAS 2000

• Sensitive to surface chemistry
• Responds to ultrafine carbon particles
• High sensitivity, large measurement range
• Desktop or rack-mounted configuration
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Principle of the 
Photoelectric Aerosol Sensor (PAS)

UV lamp

iPC ~ Sactive x F

• Excimer lamp used to 
produce UV radiation

• Photoionization of 
carbonaceous particles

• Collect particles in an 
electrically insulated filter

• Measure electric current 
flowing from filter 
(resolution ~1 femtoamp)

I PAS = PAS Current
Sactive = Particle active surface area
F = Surface chemistry factor  
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What does the PAS measure…

Current density(picoamp-sec/m3)

PAH (ng/m3)

1

10

100

1,000

10,000

1 10 100 1,000 10,000 100,000

Parking structure
Oil burner
Urban Particulate Matter
Fuel oil
Regression

R-Squared = 0.95Total Particle - Bound

PAH Elemental Carbon

The PAS analyzer estimates TOTAL PARTICLE 
BOUND PAH. The analyzer signal has also been 
correlated to other related compounds like Soot, 
Elemental Carbon and Black Carbon.
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Health Risk 
Perspective
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What are PAH

PAH – are POLYCYCLIC AROMATIC 
HYDROCARBONS ... also frequently 
referred to as Polynuclear Aromatic 
Compounds (PNA)
PAH are primarily products of 
incomplete combustion

Naphthalene Phenanthrene PyreneChrysene Benzo(a)pyrene Benzo(g,h,i)perylene

TYPICAL PAH COMPOUNDS
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Why measure PAH Compounds
The U.S. Department of Health and Human Services has determined that 
PAHs may reasonably be anticipated to be carcinogens. 

Several of the PAHs, including benz(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, have caused tumors in 
laboratory animals when they ate them, when they were applied to their 
skin, or when they breathed them in the air for long periods of time. 

Reports in humans show that individuals exposed by breathing or skin 
contact for long periods of time to mixtures of other compounds and PAHs 
can also develop cancer.

http://www.atsdr.cdc.gov/tfacts69.htmlH
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Analyzer Operations
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Front Panel

Help
Key

Numeric keypad

Monitor Mode
Key

Digital Display (LCD)
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Block

ENTER
Key

ESC
Key

16

LCD on Front Panel

MEASURING VALUE
0 – 1000 ng/m3

234.9

Intens.      Freq.      Flow
99.6          9.2         1.98 
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Units

Diagnostic 
Information



Introduction to Desktop PAS 2000
Page 9

17

Instrument Readings

Measurements made by the 
PAS 2000CE are ng/m3 (nanogm 
per cubic meter) or ug/m3 
(microgm per cubic meter) of 
PPAH (particle-bound PAH)
Raw signal is also available in 
ionization current (femtoamp or 
picoamp)
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Front Panel Diagnostic 
Messages
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MEASURING VALUE
0 – 1000 ng/m3

234.9

Intens.      Freq.      Flow
99.6        9.2         1.98 

Lamp Intensity should 
be between 95 to 105 
(normalized number)

Lamp frequency should 
be between 8 kHz (new 
lamp) to 15 kHz (lamp 
needs replacement)

Flow rate should be 
between 1.9 to 2.1 
lit/min
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Back Panel 
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Voltage 
Output

Digital RS-232
Output

Flow Outlet

Flow Inlet

Terminal 1
Relay Switches

Terminal 2
Current Output

Power
Connector
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Measurement Capabilities
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• Variable averaging time

• Flexibility in setting up measurement range

• Variable lamp ON/OFF time for extended 
lamp life

• Live zero offset – measurement made with 
ON and OFF lamp modes

• Site-specific calibration curve can be entered
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Calibration Approaches

Screening
Data from several sources are combined to obtain an 
approximate Calibration Curve.
Used for “semi-quantitative” numbers, relative 
screening and prioritization of sources 

Site - Specific
Simultaneous measurements of PAS and chemical 
analysis to obtain a site-specific Calibration Curve.
Used for accurate, absolute numbers from one 
specific source

Development of Calibration Sources
Graphite particle generator
Precise combustion source
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Approximate Calibration

Current density(picoamp-sec/m3)

PAH (ng/m3)

1
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1,000

10,000

1 10 100 1,000 10,000 100,000

Parking structure
Oil burner
Urban Particulate Matter
Fuel oil
Regression

R-Squared = 0.95Total Particle - Bound

See CARB Report -- Improved Methods for PAH Combustion Source Sampling, Contract No. 
A932-098, Oct 1996, Page 11-12 for another example of the Universal Calibration curve
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Site-Specific Calibration

Martin Backer, Dissertation 
in German, University of 
Dortmund, Use of the 
Photoelectric Aerosol Sensor 
for measuring particle-
bound PAH from automobile 
and diesel engines, 1991

Y-Axis: PAS Signal
X-Axis: Analytically determined 
B(a)P
Data points parameterized by RPM 
and torque
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Data Acquisition Options

Analog
0 – 10 volts corresponds to measurement range
0/4 – 20 mamp corresponds to measurement range

Digital – RS 232 output
PAHDAS software
Windows HyperTerminal

Onboard Memory
8000 data points, date/time and value
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PAHDAS Software Installation

Run SETUP program (software on CD-ROM 
or from www.ecochem.biz)
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Communicating with the Instrument

Use the serial cable provided with instrument to 
connect PC to analyzer

Back Panel of
Instrument

Computer

Serial cable
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Software 
Overview 
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Welcome
Screen

Basic  Choices
Screen

Introduction
Screen

Configuration
Screen

Test Link
Screen

Collect Data
Screen

Introduction
Screen

Raw Data
Screen

Process Data
Screen

View Data
Screen

Farewell
Screen

REAL-TIME
DATA ACQUISITION DATA DOWNLOAD EXIT
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PAHDAS 
Capabilities 
1. Realtime collection of 

data
Variable time 
averaging
Flexible stripchart 
plotting
Data collected in CSV  
TXT files

2. Download data points 
stored in the analyzer
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Communication Port

Select correct COM 
port (used by RS-232 
serial cable)
If you have a 
computer without an 
RS-232 serial port 
you need a USB to 
Serial port converter
(commonly available 
at computer stores)

Typical USB/Serial Adapter
Made by BelkinAn
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Data File Contents

Plain text file
Time and Value on each line
Open with Notepad, Word, Excel etc
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ns Date Time Date-Time Value Units
4/9/2001 9:55:56 AM 4/9/2001 9:55 4.50 nanogm/m3
4/9/2001 9:56:56 AM 4/9/2001 9:56 4.25 nanogm/m3
4/9/2001 9:57:56 AM 4/9/2001 9:57 4.86 nanogm/m3
4/9/2001 9:58:56 AM 4/9/2001 9:58 2.38 nanogm/m3
4/9/2001 9:59:56 AM 4/9/2001 9:59 4.86 nanogm/m3
4/9/2001 10:00:57 AM 4/9/2001 10:00 4.00 nanogm/m3
4/9/2001 10:01:57 AM 4/9/2001 10:01 3.86 nanogm/m3
4/9/2001 10:02:57 AM 4/9/2001 10:02 4.13 nanogm/m3
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Software Troubleshooting Tips
1. Make sure that you are using the 

correct serial cable.
2. The serial cable should be 

connected to the right serial port
on the computer (make sure you 
know whether it is COM1 or 
COM2).

3. Follow the right sequence to 
ensure a smooth download.
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Service and 
Maintenance
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Training and Maintenance Interval

The instrument is a sensitive electronic device 
and should be serviced only by appropriately 
trained personnel. 

Depending upon usage of the instrument, it is 
typically recommended that the instrument be 
sent back to the factory for service and 
maintenance every 12 to 24 months. 

Excimer lamp and pump rebuild are commonly 
encountered maintenance activities.
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Precision Components
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Other Activities…

Call for assistance before doing 
these activities!

Excimer lamp replacement 
instructions given in the 
User’s Guide
Pump replacement needs 
skilled technician

Call for assistance before doing 
these activities!
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When in doubt…

Refer to the User’s 
Guide
Contact EcoChem by 
sending email to 
info@ecochem.biz
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Analyzer Applications

38

Example Application Paper

Contact info@ecochem.biz for other studies

An
al

yz
er

 A
pp

lic
at

io
ns



Introduction to Desktop PAS 2000
Page 20

39
Contact info@ecochem.biz for other studies

Example Application Paper (Contd.)
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Questions & Answers ?Questions & Answers ?

For more information…

EcoChem AnalyticsEcoChem Analytics

Email: info@ecochem.biz


