MULTI-PHASE ORGANIC SOLIDIFICATION TESTS- FRANCE

In January, 2003, representatives from Societe des Techniques en Milieu lonisant (STMI)
and Pacific World Trade conducted |aboratory tests outside of Paris on afour phase organic /
agueous waste stream. The waste had been stored in atank for approximately 20 years and was
acomplex solution. The purpose of the test program was to identify the appropriate polymer
formulas for complete solidification of the total waste stream and each individual phase of waste.

PICTURES OF THE TEST PROGRAM ARE INCLUDED BEL OW
Test 1

The top phase (phase 1) is heavy / thick waste with organic / aromatic material with
approximately 2% water content. The liquid was solidified quickly, within afew minutes, and
turned into a rubbery substance. Polymers used were 90% N910 and 10% N960. Some stirring
around the edges was necessary due to the rapid solidification at the surface.

The rubbery mass was put into a 60 mesh filter to check for leaching. There was no
leakage and overtime, the mass became dry. A 2:1 bonding ratio (liquid weight : Nochar) was
recommended for the radioactive phase.

Test 2

The medium phase (phase 2) was tested using 90% N960 and 10% N910. The phase
consists of 83% water with a small amount of hydrocarbon solvents. Some a cohols were
present. Solidification resulted very quickly, mixing was required due to rapid solidification of
the water. There was no leakage detected from the filter test. A 2:1 bonding ratio was
recommended for the radioactive phase.

Test 3

The residue phase (phase 3) is athick organic / hydrocarbon sludge resulting from
evaporation in the tank. The residue sludge accumulates on the top of the tank. Water content is
about 2%. 90% N910 and 10% N960 was applied to the waste. The liquid worked through the
polymers without mixing. Solidification was complete within minutes. No filter test was
necessary. A bonding ratio of 1.5:1 - 1:1 was recommended, as some alcohol content may have
affected absorption.

Test 4
The bottom phase (phase 4) was a dark colored sludge with approximately 48% water

content and some presence of hydrocarbons. A polymer formula of 60% N960 and 40% N910
was applied. Solidification on the surface was rapid due to the high water content. Total



solidification was achieved in 1-2 minutes with slow stirring. A filter test showed no free liquid.

The complete solidification was a soft mass. As we have witnessed in many other bench
tests, the final form of the solidification has no relevance to the stability of the waste. Over time,
the mass will harden and reduce in volume.

Test 5

This test was a blending or mixture of the 3 primary phases. A polymer formula of 50%
N910 and 50% N960 was applied. Solidification was fairly rapid, similar to the results of the
previous tests. Slow mixing / stirring was required to bring the polymersinto contact with the
liquid. The solidification mass passed the filter leach test.

Evaluation of Tests

After 2-3 hours, each solidified mass was placed on absorbent paper and pressed by hand
to look for wet residue. 4 of the 5 masses were completed dry after 3 hours. Phase 4, the bottom
phase, had a small wet areaindicating that additional time was necessary, 12 hours, for complete
dryness.

e All testsindicated very little, if any, volume increase in the solidified mass

e 4 of 5solidified masses dried quickly, within afew hours

e Some compression of the massis possible at the 2:1 bonding ratio, with no likelihood of
leaching

e Over time the masses with harden and decrease in volume

e Thefinal form of the solidified masses are good, dry with no presence of freeliquid. The
formulas proved to be accurate and can be applied to full production of the waste stream.

Additional Test - Cementation
STMI performed additional tests using Nochar polymersto solidify the organic waste
stream, then add the mass to cement for a“dual solidification”. This combination proved

successful with 30% of Nochar and 70% cement to form the final encapsulation.

An 80 bar high compression test was conducted on the cement form and passed
ANDRA’s requirement.

CENTRACO has issued approval for the incineration of the Nochar / organic phase.












