VERTECBIO 5516 CLEANING SOLVENT

INITIAL PRODUCTION EVALUATION

The initial Production evaluation of VertecBio 55&6rn-based cleaning solvent as a
potential replacement for n-methyl-2-pyrrolidoneMR) was conducted on July 16, 2003.
Jim Opre, president of Vertec Biosolvents, Inc.swaattendance to observe and advise
during this scale-up trial. Results were extrensglgouraging!

The first phase of our evaluation involved sprayshwag Reactor 10 with a hand-held
wand following the manufacture of a batch of RN-3BH. Prior to applying the solvent,
the vessel walls were coated with residual RN-1313%er an underlying layer of
brownish, gelled urethane that had accumulated twer due to the inefficiency of the
current NMP cleaning process. The following phiitsstrates this condition.

A brief spray washing with VertecBio 5516 easilydasompletely removed the residual
fresh RN-1513RH, but left the underlying layer eflgd material still on the sidewalls.
At this point, the GB Mills Pressure Washing unasacharged with VertecBio 5516 and
hooked up to Reactor 10. Following 1 % wash cy¢&sl5 minutes per cycle), the
bottom drain plugged off with chunks of gelled tiaate that had been loosened from the
vessel walls by the solvent spray, causing the washto shut down due to inadequate
return flow. The pool of VertecBio 5516 that hactamulated in the bottom of the
reactor was vacuum transferred to Reactor 15.0®0lg the transfer, Reactor 10 was re-
examined. As evidenced by the next two photos tary short period of pressure
washing had effectively removed the gelled urethtra¢ had coated the vessel walls



(with the exception of one small area about 1'% 1hat had approximately a half inch
thickness of gelled material covering it). Evea ttome of the reactor, which is typically
the most difficult to clean, was spotless. Not ih the first photo, the brown chunks on
the bottom of the reactor are loose pieces oftglwill be flushed out the drain valve.

It is safe to say that we were very pleased with ithitial evaluation. We are in the process of
pressure washing Reactor 15 at the present tindewdhcontinue the clean-up process to bring
all of our reactors back to the required cleanknlesel. We feel that once this is accomplished,
we will be able to maintain our vessels properlsotigh the use of VertecBio 5516 cleaning

solvent.



