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(54) Method for sealing and packing toxic wastes

(57) A method for the packing and sealing of radio-
active or toxic waste materials 1 for the purpose of en-
vironmentally safe and long term storage or disposal. In
the method the waste 1 is compressed, compacted or
solidified and placed into a metal container 111 which is
closed by lid 112 and sealed hermetically in a packing
apparatus 21. The container 11 is transferred to an en-
casing apparatus 22 wherein the metal container 11 is

enclosed in a container of plastics material 12. After re-
moving the air from said plastic container by means of
vacuum apparatus 222 the container 121 has applied
thereto a lid 122 which is sealed by a welding or fusion
process using an induction welding apparatus 221. In
an alternative embodiment the metal container 11 is
dipped into a liquid plastics material to produce a coating
sealing the container.



EP 1 124 234 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention relates to a method for sealing
and packing radioactive or other toxic wastes. More par-
ticularly this invention provides a method for sealing and
packing wastes using a vacuum package or insulating
packing technique to seal and pack metal containers
with radioactive or toxic wastes.
[0002] To prevent radioactive wastes, radioactive
cores in radioactive wastes, or toxic wastes, for example
mercury mud, produced by manufacturing industries
from polluting the environment, it is necessary to treat
radioactive or toxic wastes and change them to a rela-
tively fixed solid form. The concentrated sodium sul-
phate fluid, resin powder, and filtered residuals pro-
duced by nuclear power plants may be treated by ce-
ment solidification. Toxic wastes, such as mercury mud,
produced by factories are also treated by cement solid-
ification; highly radioactive wastes, however, are treated
by glass solidification. After being appropriately packed,
the radioactive cores contained in radioactive wastes or
the toxic substance contained in toxic wastes should not
be released from the wastes. The packed and treated
radioactive or toxic wastes are sent to an intermediate
dump and stored there for 40 to 70 years. After the stor-
age in the intermediate dump, a landfill deep under the
ground where ground water will not be polluted is found
for final disposal of the wastes. So far the treatment of
radioactive wastes in most advanced countries
progresses only to an intermediate stage and they are
very careful in selecting final disposal landfill and pre-
venting diffusion of pollution. The intermediate dump or
final disposal landfill of radioactive or toxic wastes may
comprise multi-barriers to prevent radioactive cores of
radioactive wastes from being released to the outside
or toxic wastes from polluting the environment, so as not
to influence the environmental quality and living security
of human life during the long-term storage or disposal.
[0003] The barriers may include a solidified body of
radioactive wastes, steel container, concrete, buffer ma-
terial, reinforced concrete, back fill material, filled soil,
drainage facilities and plants, such as planting plants on
back filled soil. The buffer material shall be one with low
permeability and high absorption ability. The low perme-
ability of the buffer material can prevent outside water
from permeating the solidified body of radioactive
wastes. Even if the outside water permeates the solidi-
fied body of radioactive wastes and extracts the radio-
active cores released from the radioactive wastes, the
buffer material will, by the use of high absorption, re-
move the water containing these radioactive cores to
prevent the cores from flowing into the sources of
ground water. Expanded clay, that is soapy clay as buff-
er material, is used to stop water.
[0004] Multi-barriers in intermediate dumps or final
disposal landfills to prevent radioactive cores of radio-
active wastes from being released to the outside or toxic
wastes from polluting the environment are not used. At

present, steel containers of radioactive wastes are
stored in intermediate dumps or the steel containers of
toxic wastes are put into final disposal landfills. In this
case the permeating ground water and air continuously
corrode the containers and further soak and dissolve the
radioactive or toxic wastes inside. The ground water
with dissolved radioactive or toxic wastes will then per-
meate the buffer material outside the steel containers
and penetrate the intermediate dump or final disposal
landfill when it reaches the saturation point. It will further
pollute the sources of ground water and environment.
[0005] This invention seeks to provide a method for
sealing and packing radioactive or toxic wastes by which
the radioactive or toxic wastes will first be compressed
or solidified or packed in vacuum plastic bags and put
in metal containers covered with a layer or reinforced
plastic coating for protecting the surface of the contain-
ers. Such radioactive or toxic wastes in the containers
can be safely stored for a long time.
[0006] An object of this invention is to provide a meth-
od for sealing and packing radioactive or toxic wastes
using vacuum or insulating packing technique that can
prevent water and air from corroding metal containers
of radioactive or toxic wastes so that the containers can
be stored safely for a long time.
[0007] According to this invention there is provided a
method for the packing and sealing of radioactive or tox-
ic waste materials for the purpose of environmentally
safe and long term storage or disposal, the method be-
ing characterised by the steps:

a) compressing, compacting or solidifying the waste
materials,
b) placing said material into a metal container,
c) closing and sealing the metal container,
d) encasing the metal container in an enclosure of
plastics material,
e) removing the air from said plastic enclosure, and
f) sealing the plastic enclosure by a welding or fu-
sion process.

[0008] Preferably the metal container is a zinc plated
corrosion proof steel barrel. The enclosure of plastics
material may comprise a container of polyethylene with
a lid, the lid being fusion welded to the container after
removal of air therefrom. The metal container may be
immersed in a liquid plastics material to provide a suffi-
ciently thick plastics coating thereon and then dried un-
der heat to form the plastics enclosure.
[0009] The waste material, in an alternative arrange-
ment, can be packed into a plastic bag, the air is re-
moved from said bag and the bag sealed, the bag then
being inserted into the metal container followed by the
steps of enclosing the said container in plastics material.
[0010] This invention thus provides a method for the
packing and sealing of radioactive or toxic waste mate-
rials for the purpose of environmentally safe and long
term storage or disposal. In the method the waste is
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compressed, compacted or solidified and placed into a
metal container which is closed by lid and sealed her-
metically in a packing apparatus. The container is trans-
ferred to an encasing apparatus wherein the metal con-
tainer is enclosed in a container of plastics material. Af-
ter removing the air from said plastic container by means
of vacuum apparatus the container has applied thereto
a lid which is sealed by a welding or fusion process using
an induction welding apparatus. In an alternative em-
bodiment the metal container is dipped into a liquid plas-
tics material to produce a coating sealing the container.
[0011] This invention is further described and illustrat-
ed with reference to Examples taken in conjunction with
the drawings showing schematic embodiments.
[0012] In the drawings:

Figure 1 is a process flow diagram of the embodi-
ment of Example 1, for solidified waste,

Figure 2 is a process flow diagram of the embodi-
ment of Example 2 for solidified waste, and

Figure 3 is a process flow diagram of the embodi-
ment of Example 3, for non-solidified
waste.

[0013] Reference is now made to the following exam-
ples taken in conjunction with the relevant figure of the
drawings.

Example 1

[0014] As shown in Figure 1, solidified radioactive or
toxic waste 1 is transferred to a first packing machine
21 for first stage of package. Said first packing machine
21 includes standard sized zinc plated steel barrels 11.
Each barrel 11 comprises a barrel body 111 and a barrel
cover 112. The modified radioactive or toxic waste 1 in
the first packing machine 21 is packed into a barrel body
111 inside the zinc plated steel barrel 11 and then sealed
by a barrel cover 12. Said zinc plated steel barrel 11 con-
taining the modified radioactive or toxic waste 1 is trans-
ferred to the second packing machine 22 for final pack-
ing. The second packing machine 22 includes standard
sized polyethylene (PE) barrels 12. Said PE barrel com-
prises a PE barrel body 121 and a barrel cover 122. The
modified radioactive or toxic wastes 1 packed inside the
zinc plated steel barrel 11 is packed in the PE barrel
body 121. An induction, ultrasonic or heat welding ma-
chine 221 and a vacuum machine 222 are used to weld
the PE barrel body 121 and the PE barrel cover 122 in
an airtight manner. The surface of the zinc plated steel
barrel 11 inside the PE barrel 12 is waterproof and air-
tight and corrosion proof, so the solidified radioactive or
toxic waste 1 inside the zinc plated steel barrel 11 can
be stored safely for a long period.

Example 2.

[0015] As shown in Figure 2, the solidified radioactive

or toxic waste 3 is transferred to first packing machine
41 for a first stage of packing. Said first packing machine
contains standard sized zinc plated steel barrels 31.
Each barrel 31 comprises a barrel body 311 and a barrel
cover 312. The modified radioactive or toxic waste 3 is
packed in the zinc plated steel barrel body 311 inside
the zinc plated steel barrel 31 and sealed by the barrel
cover 312. The zinc plated steel barrel 31 containing the
radioactive or toxic waste 3 is transferred to second
packing machine 42 for final packing. The second pack-
ing machine 42 contains a liquid plastic soaking tank
421 and a drying compartment 422. The zinc plated
steel barrel 31 containing the modified radioactive or
toxic waste 3 is processed using the plastic liquid in the
second packing machine 42. The zinc plated steel barrel
31 containing the solidified radioactive or toxic waste 3
is soaked in the plastic liquid in the plastic liquid tank
421. A proper thickness of plastic is formed on the sur-
face of zinc plated steel barrel 31 and warmed and dried
to a solid form in the drying compartment 422. The plas-
tic protecting film 32 formed on the zinc plated steel bar-
rel 31 can insulate air and water preventing the surface
of the zinc plated steel barrel 31 from the corrosion. By
doing so, the solidified radioactive or toxic waste 3 inside
the zinc plated steel barrel 31 can be stored safely for
a long time.

Example 3

[0016] As shown in Figure 3, there are three packing
machines 61, 62 and 63 in a process for packing the
non-solidified radioactive or toxic wastes. The first pack-
ing machine 61 comprises an ultrasonic, induction or
heating machine 611, vacuum machine 612 and stand-
ard sized plastic bags 51. The non-solidified radioactive
or toxic waste 5 is packed in the plastic bag 51 in the
first packing machine 61. The plastic bag 51 containing
the non-solidified radioactive or toxic waste 5 is then
packed with air removed and airtight using the high fre-
quency wave machine 611 and vacuum machine 612.
Then the plastic bag 51 is transferred to second packing
machine 62 to be packed in a zinc plated barrel 52 which
comprises a barrel body 521 and a barrel cover 522.
The zinc plated barrel 52 is transferred to the plastic liq-
uid soaking tank 631 and drying compartment 632 in the
third packing machine 63 to follow the plastic liquid
processing. In this process, a proper thickness of solid-
ified plastic protecting film 53 is formed on the surface
of the zinc plated steel barrel 52. Said protecting film 53
can insulate air and water protecting the surface of zinc
plated steel barrel 52 from corrosion. Thus the non-so-
lidified radioactive or toxic waste 5 inside the vacuum
plastic bag 51 contained in the zinc plated steel barrel
52 can be stored safely for a long time.
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Claims

1. A method for the packing and sealing of radioactive
or toxic waste materials for the purpose of environ-
mentally safe and long term storage or disposal, the
method being characterised by the steps:

a) compressing, compacting or solidifying the
waste materials,
b) placing said material into a metal container,
c) closing and sealing the metal container,
d) encasing the metal container in an enclosure
of plastics material,
e) removing the air from said plastic enclosure,
and
f) sealing the plastic enclosure by a welding or
fusion process.

2. A method in accordance with Claim 1, character-
ised in that the metal container is a zinc plated cor-
rosion proof steel barrel.

3. A method in accordance with Claim 1 or 2, charac-
terised in that the enclosure of plastics material
comprises a container of polyethylene with a lid, the
lid being fusion welded to the container after remov-
al of air therefrom.

4. A method in accordance with Claim 1, 2 or 3, char-
acterised in that the metal container is immersed in
a liquid plastics material to provide a sufficiently
thick plastics coating thereon and then dried under
heat to form the plastics enclosure.

5. A method in accordance with any preceding claim,
characterised in that the waste material is packed
into a plastic bag, the air is removed from said bag
and the bag sealed, the bag then being inserted into
the metal container followed by the steps of enclos-
ing the said container in plastics material.
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