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In 1973 we discovered that there was a need for a better detector for nickel carbonyl. It turned out
that chemiluminescence with ozone, catalyzed by means of added carbon monoxide was perfect. The
device was patented and is sold today to all of the few people who need a fast sensitive Ni(CO),
detector. In the process of developing this tool we discovered that all carbon monoxide, even when
passed through a liquid nitrogen trap, is contaminated with metal carbonyls. We also discovered that
a solid-state trap consisting of a few crystals of iodine upstream of activated charcoal achieves their
complete removal. Much of the literature on reactions of carbon monoxide is compromised by not
using this trap (1,2).

Ten years later we were developing the chemical amplifier technique to measure atmospheric free
radicals. To make that work we again needed pure carbon monoxide. The iodine/charcoal trap again
turned out to be essential. That free radical detector is now in use in atmospheric chemistry research
laboratories around the world (3,4)

In the late 1980’s we developed the sulfur detector based upon SO chemiluminescence with ozone. It
has almost taken over the sulfur GC detector market from the flame photometer (5). Our last, and
potentially most important invention is the remote sensor for automobile exhaust (6,7).

Automobiles emit pollutants which have been studied and understood by mechanical engineers for
decades thankfully, books such as John Heywood’s Internal Combustion Engine Fundamentals (8) are
a great source of information. We have had to learn this material because we invented a device which
measure the exhaust emissions from each car as it passes by using remote sensing. Figure 1 shows a
diagram of the system. The video camera takes a picture of the rear of each passing vehicle, from
which the license plate can be identified.

Technologically the remote sensor is not different from a conventional tailpipe emission test. In a
conventional test, the exhaust is pumped from the tailpipe into an instrument. A source of Infra-red
(IR) light shines through an optical cell in the instrument. At the other end of the cell, detectors
measure the absorption of the IR and thus determine the pollutant concentrations. Effectively we have
taken a hack saw to the box, placed the IR light on one side of the road, the detector on the other and
allow the car to drive through. The system has been tested since 1987 and at speeds between 2 and
152 mph. In 1991 in California, the CO readings were found independently to be within 95% of
correct, while the HC were within 85% (Lawson and Gunderson, 1991 Report to California I/M
Review Committee)

We measured passing cars on Southbound Rosemead Blvd. in El Monte, CA. in a roadside pullover
program. When we identified an apparent gross polluter, we radioed ahead for a California Highway












