
Instrumentation

HNO3, Particulate NO3
-

Termination & Removal
BNL Filter Pack

CO
Fuel, Product, Tracer
BNL Modified Instrument
BNL Fast VUV Instrument

SO2
Tracer, Source Indicator
BNL Modified Pulse Fluorescence

NO2
Catalyst
BNL 3-Channel Instrument

NOy
Reactive N Mass Balance
BNL 3-Channel Instrument

Operations
Instrument Prep and Installation,
Data Reduction,
Data Validation,
Archive and Dessimination

NO
Primary Pollutant, Oxidant Precursor
BNL 3-Channel Instrument

Data Aquisition
Real-Time Display
Instrument Control, Cals

O3
Chain Initiation, Final Product
UV-Spectrophotometry



Recent Field Program Participation

SOS '95, Nashville, TN

ACP '95, Westhampton Beach, NY

ACP '96, Westhampton Beach, NY

NARSTO-NE '96, Westhampton Beach, NY

NARSTO Ground Site, BNL, NY

Phoenix '98, Phoeniz, AZ

Results in press

Results in press

Ongoing analysis

Ongoing analysis

Ongoing measurements

Scheduled for summer '98









Environmental Chemistry Division
Nitrogen Species

Species Importance Technique Instrument Precision/
Time Response

NO Primary pollutant, key to
photochemical oxidant
production

Chemiluminescence Brookhaven 3-Channel
Instrument

<10 pptv (@30 s)
< 1 s response time

NO2 Principal O3 precursor,
major NOy constituent

UV-photolysis followed by
chemiluminescence

Brookhaven 3-Channel
Instrument

<50 pptv (@30 s)
< 4 s response time

Total NOy Quantifies total odd-
nitrogen species

Heated Mo catalyst
followed by
chemiluminescence

Brookhaven 3-Channel
Instrument

<50 pptv (@30 s)
~1 s response time

Total NO3
= Includes HNO3 and

aerosol NO3
= as final

oxidation products

1) Measured by difference
following selective
removal with nylon filter

Brookhaven 3-Channel
Instrument

~50 - 100 pptv, 30 s

2) Glass coil scrubber/ ion
chromatography

Brookhaven Instrument 0.3 pbbv, 3 min

Aerosol NO3
= Removal species Quartz filter Brookhaven filter pack ~ 20 pptv, 2h

HNO3 Dry deposition NaCl filter Brookhaven filter pack ~ 5 pptv, 2h

PAN Major reservoir species,
important for transport

Gas chromatography/
Electron Capture Detection

Shimadzu GC/ECD ~10 - 50 pptv, 30 min



Environmental Chemistry Division
Gaseous Species

Species Importance Technique Instrument Precision/
Time Response

O3 principal photo oxidant 1) UV photometry TECO Model 49 ~2 ppbv, 30 s

2) Chemiluminescence AID Model 560 ~5 ppbv, 1 s

SO2 primary pollutant 1) Pulsed fluorescence TECO Model 42S,
BNL modified

~200 pptv, 15 s

2) Glass scrubber/
derivatization/
fluorimetry

BNL Instrument 20 pptv, 1 min

CO Mobile emission source,
tracer

Gas-filter correlation TECO Model 48,
BNL modified

~10 ppbv, 1 min

Carbonyls Rxn intermediates in HC
oxidation

Glass scrubber/ HPLC
of DNPH derivative

BNL Instrument 10 - 20 pptv, 3 min

H2O2, MHP,
HMHP

Photochemical product Glass scrubber/
selective derivatization/
fluorimetry

Kok Instrument/ 
BNL Chemistry

~60 pptv, 1 min

Hydrocarbons Fuel for ozone production,
primary anthropogenic
and biogenic emission

Canister/ gas
chromatography

Capillary GC 10 - 100 pptv



Environmental Chemistry Division
Sub-Micrometer Aerosols

Species Importance Technique Instrument Precision/
Time Response

Dp > 3 nm Aerosol microphysics Condensation particle
counter

TSI 3025 N1/2, 1 s

Dp > 10 nm Aerosol microphysics Condensation particle
counter

TSI 3010 N1/2, 1 s

Dp > 15 nm Aerosol microphysics Condensation particle
counter after drying

TSI 3760 N1/2, 1 s



Environmental Chemistry Division
Other Measurements

Species Importance Technique Instrument Precision/
Time Response

Strong acid Health, biogenic effects Quartz filter Brookhaven filter pack ~300 pptv, 2h

Aerosol SO4
= SO2 removal Carbonate filter Brookhaven filter pack ~20 pptv, 2h

Total UV Photolytic driving force Photometry Eppley pyranometer 0.5 W/m2, 1 s

bscat Visibility, particle burden Integrating
nephelometry

mri Model i550 0.05 x 10-4m-1, 5 s

Meteorological
parameters

Local interferences,
site representativeness

Climatronics sensor 1 s







NDIR Instrument Modifications (TEI Model 48)

Inlet
Inlet filter

CO Std.
Addition

S.A. vent

Drying
Cartridge

Zeroing
Cartridge

Zero Valve

White Cell

S.A.
Valve

Exhaust

Existing Flow Diagram Pressure

Flow

Original Modified





Planned VUV Fluorescence Detector for Carbon Monoxide

Drying Cartridge

µm
Particle Filter

P CtrlMFC

C

VUV
Fluorescence
Cell

1/8" Std.
Valve

CNO

NC

NO

NC
1/4" Zero
Valve

Sample InVent Std. To Pump


