






 
This experimental method was used to measure the hydroxyl formation rate for the Titan 4000, 
serial number TZ-12291, (International Ozone, Lantana, Florida 33462).  The experiments 
involved the use of n-heptane, and 2-methyl-furan which selectively react with hydroxyls and not 
other oxidants that could be produced by the system.  There is an abundance of data in the 
literature describing the kinetics and high rates of reaction of hydroxyls with these hydrocarbons 
to further enable confirmation that the reactions are due to the presence of hydroxyls.1-5 
 
The test chamber was purged and the Titan 4000 was placed inside.  The chamber was sealed 
and allowed to purge again so that a stable baseline was obtained.  A sample of n-heptane was 
introduced into the system such that an initial vapor phase concentration of 0.13 ppb was 
obtained.  The Titan 4000 was run for two hours, during which time the concentration of n-
heptane was measured every few seconds by a gas chromatograph-mass spectrometer (GC-MS).  
No reduction in the concentration of n-heptane was measured, indicating that no measurable 
amount of hydroxyls was being formed.  If any hydroxyls were formed they were below the 2-3 
ppb sensitivity level of the GC-MS.     
 
In an effort to determine if even low ppb of hydroxyls were being produced by the Titan 4000 
system, the test was repeated using 2-methyl furan, a hydrocarbon that reacts twice as fast with 
hydroxyls as n-heptane and would therefore be twice as sensitive.  Again, there was no verifiable 
concentration of hydroxyls produced by the Titan system during two hours of operation.  
 
In summary, under highly controlled conditions, there was no evidence that the Titan 4000 
was producing hydroxyls using published analytical methods capable of measuring 
hydroxyl concentrations as low as 2-5 ppb.   
 
 
 
 
 
 
 
 

Materials and Methods 
The experiments described here were conducted in a 120 cubic meter (120,000 liters) Teflon 
chamber.  The walls and floor are made of inert “water-clear” Teflon film.  A high-volume 
ventilation fan connected to a HEPA filter removes particulate material from ambient air during 
large-volume flushing of the chamber.  A clean air generator scrubs moisture, VOCs and 
particulate material from air before it enters the chamber.  The chamber contents are monitored 
continuously via sample lines that pass through the floor of the chamber and into the laboratory.  
Gas chromatography was conducted on the purged chamber and showed little background 
compounds that could interfere with the tests. The experiments were conducted at night so no 
sunlight would cause photochemical oxidation of the test mixtures. For all experiments, the Titan 
4000 was placed inside the chamber in the middle of the floor; a heavy duty electrical power 
extension cord passed through a small opening in the floor to the outside to allow for remote 














