
BNL-71730-2003-AB

__________
Research by BNL investigators was performed under the auspices of the U.S. Department of Energy under Contract No. DE-
AC02-98CH10886.

HYDROPEROXYL RADICAL DETECTION BY MCLA CHEMILUMINESCENSE

Judith B. Weinstein-Lloyd
Chemistry / Physics Department
State University of New York

Old Westbury, NY  11568

Jun Zheng
Institute for Terrestrial and Planetary Atmospheres

State University of New York
Stony Brook, NY  11794

Stephen R. Springston
Atmospheric Sciences Division

Brookhaven National Laboratory
Upton, NY  11973-5000

August 2003

Submitted for presentation at
the 84th Americal Meteorological Society Annual Meeting,

Seattle, WA
January 11-15, 2004

ABSTRACT

Hydroperoxyl radical (HO2) is produced from the reaction of hydroxyl radicals with organic compounds in the
atmosphere, and by photolysis of formaldehyde.  Detection of HO2 is a challenge due to their low abundance and
short lifetime.  We have developed a flow injection method for HO2 analysis that is based on the
chemiluminescence produced when an aqueous solution of HO2 and its conjugate base O2- react with MCLA, a
synthetic analog of the luciferin from the crustacean Cypridina.  The technique is linear at least up to 1-µM
HO2(aq), and has a minimum detection limit of 0.1 nM.  We calibrate the instrument with stable aqueous O2-
standards produced in submicromolar concentration using 60Co gamma radiolysis.  The method is simple, low-
cost and has minimal size and power requirements, making it an attractive candidate for field deployment.  We
have demonstrated that the technique can be used to measure atmospheric HO2 radicals following collection into
aqueous solution in a glass coil scrubber.


