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(54) TREATMENT OF ORGANIC WASTE

(7). We, ROCKWELL INTERNA-
TIONAL CORPORATION, a corporation
organized and existing under the laws of the
State of Delaware, United States of America,

S having its principal place of business at 2230
East Imperial Highway, El Segundo, Cali-
fornia, United States of America, do hereby
declare the invention, for which we pray that
a patent may be granted to us and the method

10 by which it is to be performed, to be par-
ticularly described in and by the following
statement : —

This invention relates to a waste control
process for the treatment of an organic waste

15 containing certain selected elements. It par-
ticularly relates to a molten salt process for
reducing the volume of an organic waste
material contaminated with at least one radio-
active element selected from the group con-

20 sisting’ of strontium, cesium, iodine and

ruthenium, whereby the selected radioactive
element is retained in the molten salt.

In the processing of fuel for nuclear reactors,
and in the operation of such reactors, a con-
siderable amount of waste material is 25
generated, which is contaminated with radio-
active elements. It is reported that the various
Energy Research and Develepment Admins-
tration (ERDA) facilities generate approxi-
mately 350,000 cu. ft. of solid transuranic 30
waste per year. Since the current costs of
storing such waste are high and are likely to
increase, there is an urgent economic incentive
to reduce the volume of such waste.

The majority of the waste is made up of 35
combustible materials such as rags, paper,
plastic and rubber. A summary of the charac-
teristics of the solid waste is given in the
table below.

" CHARACTERISTICS OF TYPICAL SOLID LOW LEVEL
RADIOACTIVE WASTE
(Source: ERDA)

Composition (wt. %)

Paper 55

Rags 5

Plastic (50% polyvinyl chloride 30

and 50% polgethylene)

Rubber 10

Radioactive Elements 0.001 - 0.1
Bulk Density (I1b/cf) 7
Ash Content (%) » 8
Heating Value (BTU/1b) 9,000 — 12,000
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Because of the high proportion of halo-
genated (usually chlorinated) plastic and the
danger of carryover of radioctive elements
in the form of particulates or gases, a con-
ventional incinerator is not wholly satisfactory
for the combustion of such material as 3 means

" of volume reduction. Thus, more complex

incinerators or special combustion methods
are required. More particularly, in processing
such waste, ideally as much volume reduction
as possible is desired with a minimum of
pollution.

Various processes have been suggested for
treating different types of radioactive waste.
None of these processes, however, have proven
altogether satisfactory. British Patent No.
1,035,330 discloses a process and apparatus
for treating solid radioactive wastes. The
patent suggests that low level radioactive
wastes be incinerated in a furnace to reduce
their volume, and a multistep filtering tech-
nique for combustion gases is proposed. The
disadvantage of this process is that it requires
elaborate filters for the offgases. =

U.'S. Pat. No. 3,479,295 suggests a method
of reducing a radioctive waste solution, ob-

tained in the processing of nuclear fuel ele-

ments, to dryness. Broadly, the process
comprises passing an oxygen-containing gas
upwardly through a bed of particles, formed
by calcination of the salts in the waste solu-
tion, to fluidize the bed and feeding additional
waste solution into the fluidized bed so
formed. A hydrocarbon fuel also is introduced
into ‘the fluidized bed in the presence of

nitrate fons at a temperature above the ignition '

temperature of the fuel to burn the fuel and
provide the heat necessaty to evaporate the
solution and calcine the salts contained there-
in. A disadvantage of this process is that it
requires a source of nitrate ions and does not
provide for the retention of any volatile ele-
ments as stable solid components.

In U. §. Pat. No. 3,716,490 there is dis-
closed another method for the treatment of
radioactive liquids. The method comprises’
providing a solid, fusible, partly sulfonated
bituminous substance and contacting that
substance with a liquid waste containing radio-
active jons to jon exchange the radioactive
ions with the sulfonated portion of the
bituminous substance. Thereafter, the bitu-
minous substance is melted to reduce its
volume and encapsulate the radioactive ions.
Thus, while this patent provides a method
for reducing the volume of radiactive waste,
it does not provide a means for isolation and
retention of any volatile radioactive elements
as solid compounds.

U. S. Pat. No. 3,764,552 discloses a method
for storing radioactive combustible waste
material. The method comprises the steps of
placing the waste material in a container pro-
vided with oxide getters selected from the
group consisting of magnesium oxide, calcium

oxide, barium oxide, and strontium oxide in
an amount sufficient to react with sorbed
water and combustion products formed by
oxidation and pyrolysis of the waste material.
The container then is sealed and heated to
pyrolyze the waste.

In other processes, an actinide-containing
waste material is combusted and encapsulated.
Examples of patents relating to such processes
are U, §. Pat. Nos. 3,008,904; 3,262,885; and
3,332,384.

The combustion per se of carbonaceous
fuels and carbon-containing wastes in a molten
alkali metal salt for various purposes
is known. U. S§. Pat. No. 3,710,737

shows the generation of heat for ex-
ternal use employing a  variety of
carbonaceous materials. U. S. Pat. Nos.

3,567,412; 3,708,270 and 3,916,617 show the
use of such techniques for the production of
pyrolysis gases. In U. S. Pat. Nos. 3,778,329
and 3,845,190, such techniques are involved,
respectively, in the non-polluting disposal of
explosives and of organic pesticides. In U. S.
Patent No. 3,899,322, valuable metals are
recovered from organic scrap in a molten salt
bath. None of these patents are concerned with
the treatment of radioactive wastes for the
isolation and retention of volatile radioactive
clements.

In the fission reaction wherein the source
of fuel is principally an actinide element such

as uranium or plutonium or mixtures thereof,
various other radioactive elements are formed,
such as radioactive rare earths. However, a
principal concern is with the ¢lements stron-
tium, iodine, ruthenium and cesium. Strontium
is of particular concern because of its long
half-life, and the fact that it is absorbed by
the human body into the bone-marrow.
Todine also is particularly dangerous in that it

is absorbed into the tyroid gland. In addition,

cesium, ruthenium, and iodine form com-

-pounds which are volatile and difficult to
contain. Elemental iodine readily vaporizes at.

room temperature and thus is even more diffi-
cult to contain. Clearly, there is a need for a
method of treating organic wastes contaminated
with such elements as strontium, iodine,
cesium and ruthenium, whereby the volume of
such waste is reduced and the elements are re-

tained as stable solid compounds.

In accordance with the present invention,
it has been found that when an organic waste
contaminated with at least one element selec-
ted from the group consisting of strontium,
cesium, jodine and ruthenjum is treated in a
molten salt at elevated temperatures, it is
possible to achieve a substantial reduction in
the volume of the organic waste, and further,
the selected element is retained in the molten
salt. Broadly, the method comprises introduc-
ing an organic waste containing the selected
element and a source of gaseous oxygen such
as air into a molten salt comprising the alkali

70

75

80

85

95

100

105

110

115

120

125

130



1,575,847

10

15

20

25

35

40

45

50

metal carbonate or carbonate and sulphate
mixture defined below. The bath is main-
tained at a temperature of from 400°C to
1000°C and a pressure within the range of
from 0.5 to 10 atmospheres to at least par-
tially oxidize the organic waste. Complete
combustion is generally preferred. Under such
conditions, the volume of the organic waste is
substantially reduced, and solid and gaseous
combustion products are formed. The gaseous
combustion products comsist essentially of
carbon dioxide and water vapor, and the solid
products comprise the inorganic ash consti-
tuents of the waste; the selected element being
retained in the molten salt.

The molten salt referred to is either a single
alkali metal carbonate or a mixture of two or
more alkali metal carbonates and may include
at least 1 wt.%, and up to about 25 wt.% of
an alkali metal sulfate. The advantage of the
inclusion of the sulfate is that it enhances the

combustion rate of the organic material; see,

for example, U. S. Pat. No. 3,567,412. The
preferred alkali metal carbonates are the
lithium, sodium, and potassium carbonates.
Where it is desired to perform the com-
bustion of the organic waste at a relatively low
temperature, a low melting binary or ternary
mixture of alkali metal catbonates may be

“utilized. For example, the ternary alkali metal

carbonate eutectic consisting of 43.5, 31.5, and
25.0 mole percent of the carbonates of lithium,
sodium, and potasium, respectively, melts at
about 397°C. A preferred binary mixture is
the sodium carbonate-potassium carbonate
eutectic which melts at about 710°C. When
the principal consideration is the cost of the
molten salt, which ultimately is disposed of,
a particularly preferred salt comprises sodium
carbonate and optionally containing from 1 to
25 wt.% sodium sulfate, which may be used
at a temperature between 750° and 1000°C.

The exact pressure and temperature utilized
are not critical, provided, of course, that they
are so selected as to be above the melting point
of the salt and below its decomposition tem-
perature. Generally, the temperature will be
within the range of from 700° to 1000°C.
A temperature of from 800° to 900°C and
a pressure of from 0.8.to 1.0 atmospheres are
generally preferred, particularly with sodium
carbonate.

Typical organic waste materials generally
have a sufficiently high heating value to main-
tain the molten salt at a desired temperature.
However, where the heating value of the waste
material is insufficient to maintain the desired
temperature, any carbonaceous material such
as coal, tar and petroleum residuals, may be
added to the feed to increase its heating value.

The organic waste and a source of oxygen
are introduced into the molten salt. Generally,
the source of oxygen will be air in the interest
of economy. Thus, the effluent gases will also
include nitrogen when air is used and may
also include unreacted oxygen. However, when
it is desired to reduce the volume of gaseous
products, pure oxygen can be used. Alterna-
tively, of course, oxygen-enriched air also may
be wtilized.

In view of the economic importance of
reducing the volume of organic waste con-
taminated with radioactive fission products
and the obvious need to obtain such radio-
active products in a substantially stable solid
form, the present invention will be described

" with reference to the treatment of such waste.

In accordance with the present method,
strontium, cesium, iodine and ruthenium are

retained in the molten salt. In addidon, it also

has been found that numerous other radio-
active products of fission also are retained in
the molten salt, for example, the rare earths

(La, Ce, Pr, Nd, Pm, Sm, and Eu) and yt--

trium would remain in the ash fraction as in-
soluble oxides. Further, the noble metals
such as palladium and gold also would be re-
tained in the molten salt. If radioactive
amphoteric-like elements such as zirconium,

- niobium, molybdenum, technetium, and tel-

lurium are present in the melt, they also will
be retained in the molten salt as either an
oxide or sodium salt compound. Thus, except
for the inert gases, it has been found that most
of the fission products are retained in the
molten salt.

When the molten salt subsequently is mixed
with an aqueous medium and filtered to re-
move the ash, and the filtrate is subsequently
cooled to precipitate sodium chloride crystals,
the disposition of the various fission products
will be as set forth in Table 1 below.
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TABLE 1

FISSION PRODUCT DISPOSITION IN THE MOLTEN SALT RADWASTE COMBUSTION PROCESS PRODUCTS

Molten Salt

Fission Product Disposition

Process Stieam Elemental Class Elements Ultimate Chemical Form

Offgas Inert Gases Kr, Xe Elements

Ash Alkaline Earths Sr, Ba Sulfate or Carbonate
Rare Earths La, Ce, Pr, Nd, Pm, Sm, Eu : Oxides
Noble _ Rh, Pd, Ag, Ru Oxides or Metals
Amphoteric Z1, Nb, Mo, Tc, Te Oxides or Sodium Salt
Miscellaneous Cd, Y Carbonate, Oxide

NaCl Crystals Alkali Metals Rb, Cs Chloride
Halides Br, I Sodium Salt

10

15

20

From the foregoing table it is seen that
substantially all of the fission products, even
those of minor significance, are retained as
stable solid disposable products (ie., in the
ash and sodium chloride) with the exception
of the noble gases krypton and xenon. How-
ever, these noble gases are of minor import-
ance, since they generally are removed in the
uranium reprocessing plant and usually are
not present in fission product-contaminated
organic waste.

The sole figure of the drawing shows a
schematic illustration of a system for prac-
tising the method of the present invention.

Referring to the drawing, an organic waste
containing at least one element selected from
the group consisting of strontium, cesium,
iodine and ruthenium is carried via a con-
veyor 10 to a shredder 12, which may be, for

example, a hammermill. The shredded waste
then passes via a conduit 14 into a solids-gas
separator means such as a cyclone receiver
16. The shredded waste leaves cyclone re-
ceiver 16 through a valve 18 into a storage
hopper 20, provided with a screw feeder 22.
The shredded material leaving screw feeder
22 via a conduit 24 is mixed and conveyed
with pressurized air from a compressor 26
passing through a conduit 28. The mixture of
air and shredded waste passes through a con-
veyor 30 and is introduced into a molten salt
combustion furnace 32, below the surface of
a molten salt bath 34, which is maintained
at a temperature of from 400°C to 1000°C
and under a pressure within the range of from
0.5 to 10 atmospheres, to form gaseous
and solid combustion products. .
The gaseous combustion products consist
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essentially of water vapor and CO.. An effluent
gas, also including any unreacted oxygen from
the air and the nitrogen content of the air, is
withdrawn from the molten salt combustion
furnace 32 and passed through a demister 36
and a conduit 38 into a water cooler 40 to re-
duce the temperature of the gas below about
250°C. The cooled gases leaving cooler 40
pass through a conduit 42 and a bag house
filter 44 to remove the majority of the en-
trained particulates. The effluent gas then
passes through a conduit 46 and into a filter
48, which removes most of the remaining
particulates, The gases leaving filter 48
through a conduit 50 are introduced into a
high energy particulate filter (HEPA) 52,
wherein more than 999 of the particles
having a size greater than 0.2 micron are re-
moved. The substantially particle-free gas
leaves the HEPA filter via a conduit 54, a
pump 56 and a conduit 58 to a stack 60 where
it is vented to the atmosphere.

Intermittently or continuously a portion of
the molten salt 34 is withdrawn via a conduit
62 for disposal. Alternatively, if the organic
waste also contains substantial amounts of
actinide elements, the salt may be further
treated and processed to separate the salt into
ash and sodium chloride fractions and recover
the actinide elements from the ash fraction.
Makeup alkali metal carbonate and, optionally,
alkali metal sulfate is added to molten salt
combustion furnace 32 via a conduit 64.

Advantageously, to prevent the possible
escape of any airborne radioactive particulates,
conveyor 10, shredder 12, and storage hopper
20 are maintained at a subatmospheric pres-
sure, for example, by withdrawing the gas
from cyclone receiver 16, via conduit 66 with
a vacuum pump 68. A portion of the with-
drawn gases is introduced into the prefilter and
HEPA filter via a conduit 70. Another portion
of the exhaust gas from vacuum pump 68 is
introduced into shredder 12 via a conduit 72
and used as both a cover gas and a means of
conveying the shredded waste from shredder
12 via conduit 14 to cyclone receiver 16,

The following examples are set forth to fur-
ther illustrate the practice of the present in-
vention and demonstrate its efficacy but are
not intended to be comstrued as limiting its
scope.

i _ EXAMPLE 1

The following example demonstrates the
combustion of a ruthenium-containing organic
waste and retention of the ruthenium in a
molten salt. Samples of ruthenium-contamin-

ated waste were combusted in a molten salt

bed comprising 85 wt.9, sodium carbonate,
5 wt.% sodium sulfate, § wt.%, NaCl, and
5 wt.% ash. The apparatus utilized was a
laboratory scale combustor containing a 9-inch
deep bed of salt. The offgas was monitored
continucusly for carbon monoxide, carbon
dioxide, hydrocarbons, oxygen, nitric oxide,

nitrogen dioxide and ammonia. Particulate
samples were taken during each test to de-
termine the average particulate loading in the
offgas. Downstream of the particulate filter,
dual aqueous scrubbers were used to trap
ruthenium, Particulates and scrubber solutions
were analyzed for ruthenium.

~ At the beginning of each test about one-
half pound of the waste to be burned was
placed in a feed hopper which was attached to
the feed system. The combustion air feed rate
was adjusted to about 2.5 scfm (approximately
1.0 ft/sec superficial velocity). The feed was
then started and adjusted until the desired off-
gas composition was attained (approximately 4
to 6% O,, and 12 to 16%, CO,). When steady
state conditions were attained, the particulate
sampler was started. A mixture of paper, plas-
tic, rubber mix and ruthenium (approximately
400 mg of ruthenium per 200 grams of the
mix) were introduced into the combustor at a
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rate of 7.1 grams per minute. The average .

combustion temperature was aproximately
910°C. From analysis of the particulates
collected in the offgas filters it was determined
that more than 99.9%, of the ruthenium was
retained in the melt. The foregoing procedure
was repeated using a cation exchange resin
(sulfonic acid) containing ruthenium as the or-
ganic waste. Analysis showed that more than
99.9°% of the ruthenium was retained in the salt.

EXAMPLE 2

Using the same apparatus as in the pre-

ceding example, an organic waste was com-
busted which comprised 50 wt.% of paper
and other cellulose materials, 8 wt.% poly-
vinyl chloride, 32 wt.%/, polyethylene and
10 wt.% rubber. This waste was contaminated
with non-radioactive fission products by pour-

.ing an aliquot of kmown concentrations of

strontium nitrate, cesium 'nitrate, europium
nitrate, and sodium iodide over the waste.
After mixing, some of the waste was dried
overnight in an oven maintained at 90°C before
it was added to the combustor feed system.
Eight different combustion tests were con-
ducted. Each series of four combustion tests
was made with the same melt in the combustor.
Thus, the fission product concentration in the
melt continued to increase in each of the two
series of four tests. A portion of the offgas
(approximately 10%,) was sampled isokineti-
cally and passed through a 0.2 micron pore
filter to trap the particulates and subsequently
through an aqueous scrubber to remove any
of the volatile simulated fission products. The
particulates on the filter and the aqueous
solution in the scrubber were analyzed for
strontium, cesium, europium and iodine to
determine the proportion of the fission pro-
ducts found in the offgas. The particulates on

the filter paper were analyzed by x-ray

fluorescence and the aqueous solutions were
analyzed by atomic absorption, flame photo-
metry ‘and specific ion electrode techniques.
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‘The results of these tests are set forth in Tables 2—6 below.

TABLE 2

v COMBUSTION CONDITIONS AND OFFGAS ANALYSES
DURING NON-RADIOACTIVE FISSION PRODUCT-CONTAMINATED WASTE TESTS

Average Offgas Composition
Feed Comb.
Rate Time Temp. NOy . HC 0, CO Co, Particulates
Test (Kg/hr) (hr) () (PPM) (PPM) (%)t (%) + %)+ (gm/m?)*
1 0.28 0.70 900 53 10 - 0.15 8.5 0.53
2 0,22. 0.98 878 76 13 - 0.i8 8.8 0.53
3 0.27 0.93 878 87 22 - 0.18 8.7 0.41
4 0.23 1.51 875 .59 0 | - | o023 8.9 0.41
5 0.22 0.93 810 - 33 10 12.3 0.05 8.1 0.17
6 0.24 0.85 812 33 | 10 12.8 0.05 8.0 0.11
7 0.25 1.02 801 91 10 11.0 0.05 8.7 0.10
"8 0.24 1.06 816 120 10 10.7 0.05 9.0 0.13
*one gm/m* =.0.44 grains/scf tper cent by volume
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TABLE 3

CESIUM DISPOSITION IN NON-RADIOACTIVE FISSION
PRODUCT CONTAMINATED WASTE COMBUSTION TESTS

Cesium Concentration (ppm) Disposition of Cesium (wt. %)
Test | Waste¥ | Melt** Scrubber Particulates Melt
1 2198 59 ND <0.01 ND <28 >172)

2 6593 256 ND <0.01 ND <8.2 (>91)

3 6593 490 ND <0.01 ND <2.5 (>97.5)
4 2198 572 ND <0.01 ND <2.5 (>97.5)
5 1109 47 ND <0.03 ND <11.0 (> 88.9)
6 1109~ 94 ND <0.02 - ND <353 (> 94.6)
7 7028 458 ND <0.01 | ND<1.0 [ (>98.9)
8 8688 913 ND <0.01 0.5 (9§;5)'

* Added as cesium nitrate

#* If all cesium in waste retained by melt
ND Not detected

() By difference

TABLE 4

STRONTIUM DISPOSITION IN. NON-RADIOACTIVE FISSION
PRODUCT CONTAMINATED WASTE COMBUSTION TESTS

Strontium Concentration (ppm) Disposition of Strontium (wt. %)

Test | Waste* Melpt* Scrubber Particulates Melt
1 1622 49 ND <0.01 ND <3.43 (> 96.8)
2 4865 212 ND <0.01 ND <0.99 (>99.0)
3 4865 406 ND <0.01 | ND<030 | (99.7m)
4 1622 474 ND <0.01 ND <0.29 (>99.7)
5 450 19 ND <0.20 | ND<0.90 | (>98.9
6 450 38 ND <0.10 ND <0.42 (>99.4)
7 2834 185 ND <0.02 0.30 (99.7)
8 3508 369 ND <0.01 0.21 (99.8)

* Added as Strontium Nitrate
*% If all Strontium in waste retained in melt
ND Not detected

() By difference
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TABLE 5

EUROPIUM DISPOSITION IN NON-RADIOACTIVE FISSION
PRODUCT CONTAMINATED WASTE COMBUSTION TESTS

Europium Concentration (ppm) Disposition of Europium (wt. %)
Test | Waste* Mélt** Scrubber Particulates Melt
5 436 18 ND <0.08 { ND <23 (>97.6)
6 436 37 ND <0.04 ND «1.1 (>98.8)
7 2773 181 ND <0.01 ND <90.2 (>99.7)
8 3424 360 ND <0.01 ND <0.1 (>99.8)

* Added as Europium Nitrate

ND Not detected
() . By difference

#% If all Europium in waste retained in melt

TABLE 6

IODINE DISPOSITION IN NON-RADIOACTIVE FISSION
PRODUCT CONTAMINATED WASTE COMBUSTION TESTS

Iodine.Cohcentration (ppm) Disposition of lodine (wt. %)

Test Waste* Mel pho* Scrubber Particulates Melt
1 5,778 175 <0.01 ND <0.80 (>99.D -
2 17,335 756 ND <0.01 1.39 ( 98.6)
3 17,335 | 1,446 <0.01 0.99 ( 99.0)
4 5,778 1,690 <0.01 1.78 ( 98.2)
5 218 9 0.07 ND <33.0 (> 66.9)
6 218 18 0.08 ND <15.0 (>84.9)
7 1,389 90 0.11 ND < 3.0 (>96.9)
8 1,712 180 0.05 ND < 1.5 (>98.4)

* Added as Sodium Ilodide

ND Not detected
() By difference

*% If all Jodine in waste retained in melt

From the foregoing tables it is seen that in
general no stomtium, europium or cesium is
detected downstream from the melt, which in-
dicates that greater than 99.7% of the stron-
tium, more than 99.8% of the europium, and

probably in excess of 99.5%, of the cesium are
retained in the melt. In the cases where ston-
tium was detected (Runs 7 and 9), it is noted
that at higher concentrations in the melt no
strontium was detected downstream (Tests

10
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3 and 4). It is presumed, therefore, that the
analysis of strontium in the offgas for Runs
7 and 8 is in error. Where cesium was de-
tected (Run 4) nearly equal melt concentra-
tions (Runs 3 and 7) revealed no cesium in
the particulates, so the detection in Run 4
is suspect.

Some iodine was found in the scrubber and
particulates. It is believed to be due to the
vaporization of sodium iodide from the melt.
Nonetheless, in excess of about 989 of the
iodine generally is retained in the melt. The
data indicate that the iodine found in the off-
gas is aproximatedly 65%/, of that which would
be predicted from the vapor pressure of Nal.
Thus it is expected that if the actual con-
centration of jodine in the waste were 2——3
orders of magnitude less (as would be ex-
pected in the actual fission product waste),
then the concentration in the offgas should be
23 orders of magnitude less than that found
in these tests. Thus, one can expect more than
99% retention of iodine in the melt when
actual fission product contaminated organic
waste is combusted. '

While a preferred practice of this invention
has been disclosed herein, many modifications
thereof are feasible. Thus, while the invention
has been described with reference to specific
salts, waste and elements, and has been illus-
trated, in part, with various synthetically pre-
pared or simulated fission product-containing
wastes, the behaviour of the selected fission
product elements in the present process which
results in their retention in the molten salt

- bath will be essentislly identical for both radio-

active and non-radioactive species.

WHAT WE CLAIM 1S:—

1. A method of treating an organic waste con-
taining at least one of the volatile compound-
forming elements strontium, cesium, iodine,
and ruthenium, which comprises introducing
the organic waste and gaseous oxygen into a

molten salt bath comprising an alkali metal

carbonate or a mixture of an alkali metal

carbonate and from 1 to 25 wt.% of alkali
metal sulfate, said bath being maintained at
an elevated temperature of from 400°C to
1000°C and under a pressure of from 0.5 to
10 atmospheres to at least partially oxidise
and combust the organic waste, the said ele-
ment or elements being retained in the molten
salt bath.

2. The method of claim 1, wherein the
molten salt bath substantially comsists of
sodium carbonate.

3. The method of claim 1, wherein the
molten salt bath substantially consists of

a mixture of sodium carbonate and from 1 to -

25 wt.% of sodium sulfate.

4, The method of claim 2 or 3, wherein
the molten salt bath is maintained at a tem-
perature of from 800° to 900°C and a pres-
sure of from 0.8 to 1.0 atmospheres.

- 5. The meéthod of any of claims 1 to 4,
wherein the said element is cesinm.

6. The method of any of claims 1 to 4,
wherein the said element is ruthenjum.

7. The method of any of claims 1 to 4,
wherein the said element is strontium. '

8. The method of any of claims 1 to 4,
wherein the said element is jodine.

9. The method of any of claims 1 to 4,
wherein the organic waste initially contains
strontium, cesium, iodine, and ruthenium, and
wherein all four elements are retained in the
molten salt bath.

10. The method of any preceding claim,
wherein the selected element is radioactive,

11. A method of treating an organic waste
substantially as hereinbefore described with
reference to the drawing.

12. A method treating an organic waste
substantially as described in Example 1 or any
one of the tests in Example 2.

REDDIE & GROSE,
Agents for the Applicants,
16 Theobalds Road,
London WC1X 8PL.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1980.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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