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Description

Technical Field

The present invention relates to a safe method for decomposing halogenated aromatic compounds such as poly-
chlorinated biphenyl (hereinafter "PCB") using alkalis in a polar solvent.

Background Art

Since it is extremely difficult to treat halogenated aromatic compounds such as PCB, considerable efforts have been
made to remove or decompose halogenated aromatic compounds for more than twenty years. Methods for accomplishing
this using a reaction process that takes place in the presence of an alkali include the alumina-alkali process disclosed
by U.S. Patent No. 2,951,804. U.S. Patent No. 4,532,028 discloses a method of reacting alkali and a PCB content of up
10 50,000 ppm at a temperature of 200° C or below in a mixture of alkyl or alkylene sulfoxide and polyole, thereby reducing
the content to several ppm. Other examples include Canadian Patent No. 1,181,771 which discloses a method employing
melted sodium, and ltalian Patent No. 1,206,508 which disclose a method using alkaline earth metal on which polyeth-
ylene glycol is adsorbed.

Though each of the prior art techniques has its good points, it is not possible to further remove halogenated aromatic
compounds from samples having a low concentration thereof, so that the halogenated aromatic compound content is
further reduced to the extent that the inclusion thereof is substantially not recognizable; it is not yet possible to reduce
the halogenated aromatic compound concentration to 1 ppm or below. In addition, heating the solvent used in the prior
art methods to a high temperature of 150° C or over in the presence of an alkali or alkali metal has a chemically desta-
bilizing effect that promotes solvent decomposition and polymerization, therefore these methods cannot be carried out
industrially.

Furthermore, a reduction method using paraffin as a hydrogen source which has been studied recently is also
defective in that about 1 ppm of PCB remains and the reaction temperature is high.

Disclosure of Invention

The inventor of the present invention investigated various ways of eliminating such drawbacks and discovered a
highly effective method of decomposing halogenated aromatic compounds. In accordance with the method, in a non-
proton polar solvent which has a high boiling point and good high-temperature stability with respect to alkalis, halogen-
ated aromatic compounds are contacted at a high temperature with such an amount of alkalis that cannot be dissolved
into the non-proton solvent.

Thus, in the method of the present invention for decomposing halogenated aromatic compounds by contacting
halogenated aromatic compounds with alkalis in a non-proton polar solvent, the contact is carried out at a temperature
ranging from about 150° C to about 300° C, for 1 to 10 hours, and the blending ratio of alkalis to the whole reaction
system when the reaction starts is 5,000 mg/kg or more.

In particular, it is preferred that the blending ratio of alkalis to the whole reaction system when the reaction starts
be 7,000 mg/kg or more.

The halogenated aromatic compounds to be decomposed include one halogenated aromatic compound selected
from a group consisting of polychlorinated biphenyl, polychlorinated terphenyl, polybrominated biphenyl, and analogous
compounds thereof, or a mixture of two or more halogenated aromatic compounds selected from this group.

With respect to the method in accordance with the present invention, it is not yet possible to explain theoretically as
an essential reaction mechanism through what chemical reactions halogenated aromatic compounds are decomposed.
After repeatedly investigating the decomposition method in accordance with the present invention, it is confirmed that
halogenated aromatic compounds are decomposed to such an extent that halogenated aromatic compounds are sub-
stantially undetectable. The method is generally used in which, of chemicals that react, a less expensive chemical is
added excessively to complete the chemical reaction. In the method of the present invention, however, the amount of
alkalis is determined depending on the amount of the non-proton polar solvent serving as a solvent. That is to say,
according to the present invention, it is to be noted that the action of the non-proton polar solvent is promoted by making
the amount of the alkalis larger than that of the non-proton polar solvent rather than by making the amount of the alkalis
larger than that of the halogenated aromatic compounds.

In the present invention, whether the starting material is 100 % halogenated aromatic compounds or halogenated
aromatic compounds diluted to several ppm, it was confirmed that the halogenated aromatic compounds are decom-
posed to such an extent that the halogenated aromatic compounds are substantially undetectable. Therefore, according
to the present invention, it is possible to treat not only 100 % halogenated aromatic compounds but also halogenated
aromatic compounds diluted to the concentration ranging from 2 ppm to 80 % by hydrocarbon oil, for example, the
principal component of which is non-aromatic hydrocarbon.
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In the method in accordance with the present invention, as alkalis, one alkali selected from a group consisting of
sodium hydroxide (NaOH), potassium hydroxide (KOH), calcium hydroxide (Ca(OH),) and magnesium hydroxide
(Mg(OH),), or a mixture of two or more alkalis selected from this group can be used. Calcium hydroxide (Ca(OH),) and
others may be added to the reaction system in the form of the alkalis being oxides such as calcium oxide (CaO).

According to the present invention, there are found to be slight differences in the halogenated aromatic compound
decomposition effect of the various non-proton polar solvents. Under any conditions, 1,3-dimethyl-2-imidazolidinone,
tetramethylene sulfone, or a mixture of 1,3-dimethyl-2-imidazolidinone and tetramethylene sulfone are effective non-
proton polar solvents.

Industrially these non-proton polar solvents are used relatively extensively, and the solvents are marketed and easily
available. It is to be noted that these non-proton polar solvents can dissolve a large quantity of halogenated aromatic
compounds as well as the solvents have low toxicity and risk. In the prior art techniques, it was clear that when the
amount of halogenated aromatic compounds was decreased to, for example, in the order of parts per million, the reaction
speed of halogenated aromatic compounds and alkalis remarkably lowered. When the above-mentioned non-proton
polar solvents were used, it was confirmed that halogenated aromatic compounds were decomposed to the concentration
of several ppm, and further to below the detection limit value (0.5 ppb or less), and that the compounds were substantially
eliminated.

As non-proton polar solvents, a mixture the principal component of which is a solvent selected from a group con-
sisting of 1,3-dimethyl-2-imidazolidinone (hereinafter DMI), tetramethylene sulfone, and a mixture of 1,3-dimethyl-2-
imidazolidinone and tetramethylene sulfone, and which contains one polar solvent selected from dimethyl sulfoxide, N-
methyl pyrrolidone, tetramethyl urea, diethylene glycol and polyethylene glycol dimethyl ether, or two or more polar
solvents selected from this group at a concentration of 35 % or less, can be used to effectively decompose the halogen-
ated aromatic compounds.

Best Mode for Carrying Out the Invention

Table 1 shows the treatment conditions and the remaining PCB amount after the treatment in the examples according
to the present invention and the comparative examples. Note that in Table 1 when the remaining PCB amount is below
the detection limit, it is represented by "N.D."” in the column of the remaining PCB amount.

Example 1

As listed in Table 1, after 50 g of insulating oil (hydrocarbon oil the principal component of which is non-aromatic
hydrocarbon) containing about 80 ppm of PCB, 100 g of DMI and 2 g of powdery NaOH were mixed in a flask, the mixture
was stirred briskly while being maintained at a temperature of 200° C for about 6 hours. After cooling the mixture to
room temperature, the lower layer of DMI was removed. Then the PCB in the oil layer was analyzed by a gas chroma-
tography mechanical spectrometer (hereinafter GC-MS), whereby it was confirmed that the PCB content had decreased
to below the detection limit value of the GC-MS, that is, 0.5 ppb (0.5 pg/kg) or less. Under the conditions of this example,
the initial blending ratio of alkalis with respect to the whole reaction system corresponds to 13,000 mg/kg, and the ratio
of alkalis with respect to the chlorine amount in the PCB (the number of moles of alkalis / the number of moles of chlorine)
corresponds to 800 in terms of mole ratio.

Note that after the treatment was carried out for about 2 hours under the same conditions, it was confirmed that the
concentration of the PCB in the oil layer had decreased to 70 ppb.

Example 2

As listed in Table 1, after 50 g of insulating oil containing about 80 ppm of PCB, 50 g of DMI and 2.5 g of powdery
KOH were mixed in a flask, as in Example 1, the mixture was stirred briskly while being maintained at a temperature of
200° C for about 6 hours. After cooling the mixture to room temperature, the lower layer of DMI was removed. Then the
PCB in the oil layer was analyzed by a GC-MS, whereby it was confirmed that the PCB content had decreased to below
the detection limit value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis with
respect to the whole reaction system corresponds to 25,000 mg/kg, and the ratio of alkalis with respect to the chlorine
amount in the PCB corresponds to 720 in terms of mole ratio. Note that after the treatment was carried out for about 2
hours under the same conditions, it was confirmed that the concentration of the PCB in the oil layer had decreased to
90 ppb.

Example 3

As listed in Table 1, after 50 g of insulating oil containing about 80 ppm of PCB, 100 g of DMI, 1.5 g of powdery
NaOH and 1.0 g of powdery CaO were mixed in a flask, as in Example 1, the mixture was stirred briskly while being



10

15

20

25

30

35

40

45

50

55

EP 0 711 580 A1

maintained at a temperature of 210° C for about 6 hours. Note that CaQ also functions as an alkali. After cooling the
mixture to room temperature, the lower layer of DMI was removed. Then the PCB in the oil layer was analyzed by a GC-
MS, whereby it was confirmed that the PCB content had decreased to below the detection limit value of the GC-MS.
Under the conditions of this example, the initial blending ratio of alkalis with respect to the whole reaction system cor-
responds to 17,000 mg/kg, and the ratio of alkalis with respect to the chlorine amount in the PCB corresponds to 90 in
terms of mole ratio. Note that after the treatment was carried out for about 2 hours under the same conditions, it was
confirmed that the concentration of the PCB in the oil layer had decreased to 80 ppb.

Example 4

As listed in Table 1, after 50 g of insulating oil containing about 8,000 ppm of PCB, 150 g of DMl and 2.5 g of powdery
KOH were mixed in a flask, as in Example 1, the mixture was stirred briskly while being maintained at a temperature of
210 ° C for about 4 hours. After cooling the mixture to room temperature, the lower layer of DMI was removed. Then the
PCB in the oil layer was analyzed by a GC-MS, whereby it was confirmed that the PCB content had decreased to below
the detection limit value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis with
respect to the whole reaction system corresponds to 12,500 mg/kg, and the ratio of alkalis with respect to the chlorine
amount in the PCB corresponds to 7 in terms of mole ratio. Note that after the treatment was carried out for about 2
hours under the same conditions, it was confirmed that the concentration of the PCB in the oil layer had decreased to
50 ppb.

Example 5

As listed in Table 1, after 50 g of insulating oil containing about 8,000 ppm of PCB, 50 g of DMI, 2.8 g of powdery
CaO and 2.0 g of powdery NaOH were mixed in a flask, as in Example 1, the mixture was stirred briskly while being
maintained at a temperature of 190° C for about 5 hours. After cooling the mixture to room temperature, the lower layer
of DMI was removed. Then the PCB in the oil layer was analyzed by a GC-MS, whereby it was confirmed that the PCB
content had decreased to below the detection limit value of the GC-MS. Under the conditions of this example, the initial
blending ratio of alkalis with respect to the whole reaction system corresponds to 48,000 mg/kg, and the ratio of alkalis
with respect to the chlorine amount in the PCB corresponds to 16 in terms of mole ratio. Note that after the treatment
was carried out for about 3 hours under the same conditions, it was confirmed that the concentration of the PCB in the
oil layer had decreased to 40 ppb.

Example 6

As listed in Table 1, after 50 g of insulating oil containing about 80 ppm of PCB, 150 g of DMI and 3.8 g of powdery
NaOH were mixed in a flask, as in Example 1, the mixture was stirred briskly while being maintained at a temperature
of 210° C for about 5 hours. After cooling the mixture to room temperature, the lower layer of DMI was removed. Then
the PCB in the oil layer was analyzed by a GC-MS, whereby it was confirmed that the PCB content had decreased to
below the detection limit value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis
with respect to the whole reaction system corresponds to 19,000 mg/kg, and the ratio of alkalis with respect to the
chlorine amount in the PCB corresponds to 1500 in terms of mole ratio. Note that after the treatment was carried out
for about 2 hours under the same conditions, it was confirmed that the concentration of the PCB in the oil layer had
decreased to 30 ppb.

Example 7

As listed in Table 1, after 50 g of insulating oil containing about 8,000 ppm of PCB, 150 g of DMI and 5.5 g of powdery
KOH were mixed in a flask, as in Example 1, the mixture was stirred briskly while being maintained at a temperature of
200 ° C for about 3 hours. After cooling the mixture to room temperature, the lower layer of DMI was removed. Then the
PCB in the oil layer was analyzed by a GC-MS, whereby it was confirmed that the PCB content had decreased to below
the detection limit value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis with
respect to the whole reaction system corresponds to 27,500 mg/kg, and the ratio of alkalis with respect to the chlorine
amount in the PCB corresponds to 16 in terms of mole ratio. Note that after the treatment was carried out for about 2
hours under the same conditions, it was confirmed that the concentration of the PCB in the oil layer had decreased to
20 ppb.
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Comparative Example 1

As a first comparative example with respect to Examples 1 to 7, the following investigation was carried out. As listed
in Table 1, after 50 g of insulating oil containing about 80 ppm of PCB, 100 g of DMI and 0.3 g of powdery NaOH were
mixed in a flask, as in Example 1, the mixture was stirred briskly while being maintained at a temperature of 210° C for
about 6 hours. After cooling the mixture to room temperature, the lower layer of DMI was removed. Then the PCB in the
oil layer was analyzed by a GC-MS, whereby it was confirmed that 4,000 ppm of PCB had remained. Note that after the
treatment was carried out for about 4 hours under the same condition, it was confirmed that 5000 ppb of PCB had
remained.

Although the ratio of alkalis with respect to the chlorine amount in the PCB is 120 in terms of mole ratio, which is
the same as or higher than that in Examples 1 to 7, a high concentration of PCB remained. The reason for this is that
although the amount of NaOH is larger than that of PCB, the initial blending ratio of alkalis with respect to the whole
reaction system is 2,000 mg/kg and is much lower than that in Examples 110 7.

Example 8

In Examples 1 to 7, 50 g of insulating oil containing PCB was added to the reaction system. In Examples 8 to 10,
an extremely small amount of insulating oil containing PCB was added to the reaction system. In these cases, since the
quantity of the insulating oil is small, the insulating oil itself dissolves in the DMI layer. Therefore, the concentration of
the PCB in the DMI layer was analyzed by a GC-MS after the reaction.

As listed in Table 1, after 3 g of insulating oil containing PCB, 90 g of DMI and 13 g of powdery NaOH were mixed
in a flask, as in Example 1, the mixture was stirred briskly while being maintained at a temperature of 200° C for about
5 hours. After cooling the mixture to room temperature, the PCB in the DMI layer was analyzed by a GC-MS. Thereby
it was confirmed that the PCB concentration, which had initially been 70,000 ppm with respect to the whole reaction
system, had decreased to below the detection limit value of the GC-MS. Under the condition of this example, the initial
blending ratio of alkalis corresponds to 130,000 mg/kg, and the ratio of alkalis with respect to the chlorine amount in the
PCB corresponds to 3 in terms of mole ratio. Note that after the treatment was carried out for about 2 hours under the
same conditions, it was confirmed that the PCB concentration had decreased to 70 ppb.

Example 9

As listed in Table 1, after 3 g of insulating oil containing PCB, 90 g of DMI and 16 g of powdery KOH were mixed in
a flask, as in Example 8, the mixture was stirred briskly while being maintained at a temperature of 200° C for about 4
hours. After cooling the mixture to room temperature, the PCB in the DMI layer was analyzed by a GC-MS. Thereby it
was confirmed that the PCB concentration, which had initially been 70,000 ppm with respect to the whole reaction
system, had decreased to below the detection limit value of the GC-MS. Under the condition of this example, the initial
blending ratio of alkalis corresponds to 160,000 mg/kg, and the ratio of alkalis with respect to the chlorine amount in the
PCB corresponds to 2.6 in terms of mole ratio. Note that after the treatment was carried out for about 2 hours under the
same conditions, it was confirmed that the PCB concentration had decreased to 25 ppb.

Example 10

As listed in Table 1, after 0.3 g of insulating oil containing PCB, 99 g of DMI, 1.5 g of powdery KOH and 1.0 g of
powdery CaO were mixed in a flask, as in Example 8, the mixture was stirred briskly while being maintained at a tem-
perature of 210° C for about 5 hours. After cooling the mixture to room temperature, the PCB in the DMI layer was
analyzed by a GC-MS. Thereby it was confirmed that the PCB concentration, which had initially been 7,000 ppm with
respect to the whole reaction system, had decreased to below the detection limit value of the GC-MS. Under the condition
of this example, the initial blending ratio of alkalis corresponds to 25,000 mg/kg, and the ratio of alkalis with respect to
the chlorine amount in the PCB corresponds to 4 in terms of mole ratio. Note that after the treatment was carried out
for about 2 hours under the same conditions, it was confirmed that the PCB concentration had decreased to 60 ppb.

Example 11

In Examples 1 to 10, insulating oil containing PCB was added to the reaction system. In Examples 11 to 14, on the
other hand, instead of PCB being added to the reaction system directly, insulating oil was not added. In these cases
too, the concentration of the PCB in the DMI layer was analyzed by a GC-MS.

As listed in Table 1, after 100 g of DMI, 1.9 g of powdery NaOH and PCB of 10,000 ppm of concentration to the
whole reaction system were mixed in a flask, as in Example 8, the mixture was stirred briskly while being maintained at
a temperature of 200° C for about 5 hours. After cooling the mixture to room temperature, the PCB in the DMI layer was
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analyzed by a GC-MS. Thereby it was confirmed that the PCB concentration had decreased to below the detection limit
value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis corresponds to 19,000
mg/kg, and the ratio of alkalis with respect to the chlorine amount in the PCB corresponds to 3 in terms of mole ratio.
Note that after the treatment was carried out for about 2 hours under the same conditions, it was confirmed that the PCB
concentration had decreased to 35 ppb.

Example 12

As listed in Table 1, after 100 g of DMI, 2.6 g of powdery KOH and PCB of 10,000 ppm of concentration to the whole
reaction system were mixed in a flask, as in Example 8, the mixture was stirred briskly while being maintained at a
temperature of 200° C for about 4 hours. After cooling the mixture to room temperature, the PCB in the DMI layer was
analyzed by a GC-MS. Thereby it was confirmed that the PCB concentration had decreased to below the detection limit
value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis corresponds to 26,000
mg/kg, and the ratio of alkalis with respect to the chlorine amount in the PCB corresponds to 3 in terms of mole ratio.
Note that after the treatment was carried out for about 2 hours under the same conditions, it was confirmed that the PCB
concentration had decreased to 30 ppb.

Example 13

As listed in Table 1, after 100 g of DMI, 1.0 g of powdery NaOH, 1.0 g of powdery CaO and PCB of concentration
of 10,000 ppm to the whole reaction system were mixed in a flask, as in Example 8, the mixture was stirred briskly while
being maintained at a temperature of 200° C for about 6 hours. After cooling the mixture to room temperature, the PCB
in the DMI layer was analyzed by a GC-MS. Thereby it was confirmed that the PCB concentration had decreased to
below the detection limit value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis
corresponds to 20,000 mg/kg, and the ratio of alkalis with respect to the chlorine amount in the PCB corresponds to 2.8
in terms of mole ratio. Note that after the treatment was carried out for about 2 hours under the same conditions, it was
confirmed that the PCB concentration had decreased to 40 ppb.

Example 14

As listed in Table 1, after 100 g of DMI, 39 g of powdery KOH and PCB of concentration of 10,000 ppm to the whole
reaction system were mixed in a flask, as in Example 8, the mixture was stirred briskly while being maintained at a
temperature of 200° C for about 3 hours. After cooling the mixture to room temperature, the PCB in the DMI layer was
analyzed by a GC-MS. Thereby it was confirmed that the PCB concentration had decreased to below the detection limit
value of the GC-MS. Under the conditions of this example, the initial blending ratio of alkalis corresponds to 390,000
mg/kg, and the ratio of alkalis with respect to the chlorine amount in the PCB corresponds to 4.5 in terms of mole ratio.
Note that after the treatment was carried out for about 1 hour under the same conditions, it was confirmed that the PCB
concentration had decreased to 100 ppb.

Comparative Example 2

As a second comparative example with respect to Examples 8 to 14, the following investigation was carried out. As
listed in Table 1, after 100 g of DMI, 0.4 g of powdery NaOH and PCB of concentration of 10,000 ppm to the whole
reaction system were mixed in a flask, as in Example 8, the mixture was stirred briskly while being maintained at a
temperature of 200° C for about 6 hours. After cooling the mixture to room temperature, the PCB in the DMI layer was
analyzed by a GC-MS. Thereby it was confirmed that 2,000 ppm of PCB had remained. Note that after the treatment
was carried out for about 2 hours under the same conditions, it was confirmed that 8,000 ppb of PCB had remained.

The reason why such a high concentration of PCB remained was that the initial blending ratio of alkalis with respect
to the whole reaction system is 4,000 mg/kg and is much lower than that in Examples 8 to 14, rather than that the ratio
of alkalis with respect to the chlorine amount in the PCB is as low as 0.6 in terms of mole ratio.

Effects of the Examples
As is clear from the above examples, it was confirmed that in Comparative Examples 1 and 2 the PCB concentration

had not decreased to 1 ppm or less, while in Examples 1 to 14 PCB had been decomposed to the extent that the PCB
concentration might decrease to 1 ppm or less, and further to below the detection limit value.
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Other Examples

The conditions under which PCB was decomposed by contacting PCB and alkalis in a non-proton polar solvent, in
addition to those in the above examples, were investigated by varying the alkaline amount when the reaction started,
the contact temperature of PCB and alkalis, and their contact time. Thereby it was confirmed that PCB could be decom-
posed with certainty to the extent that the PCB concentration might decrease to below the detection limit by contacting
PCB and alkalis at a temperature ranging from about 150 ° C to about 300° C for about 1 to about 10 hours, and by
making the blending ratio of alkalis with respect to the whole reaction system when the reaction started 5,000 mg/kg or
more. It was further confirmed that by making the blending ratio of alkalis with respect to the whole reaction system
when the reaction started 7,000 mg/kg or more, it was possible to decompose PCB with more certainty to the extent
that the PCB concentration might decrease to below the detection limit.

Halogenated aromatic compounds other than PCB can be decomposed in the same method, and polychlorinated
terphenyl, polybrominated biphenyl and analogous compounds thereof, for instance, can be decomposed to the extent
that the content may decrease to below the detection limit.

In the techniques according to the present invention, as alkalis, NaO, Mg(OH)2 and others may be used as well as
NaOH, KOH, CaOH and CaO.

In the above examples, as a non-proton polar solvent, DMI was used, but tetramethylene sulfone or a mixture of
DMI and tetramethylene sulfone may be employed as well. It is possible to use a mixture of these solvents and dimethyl
sulfoxide, N-methyl pyrrolidone, tetramethyl urea, diethylene glycol or polyethylene glycol dimethyl ether. In this case,
considering the alkali resistance at a high temperature, it is preferred that the blending ratio of dimethyl sulfoxide, N-
methyl pyrrolidone, tetramethyl urea, diethylene glycol or polyethylene glycol dimethyl ether be 35 % or less.



EP 0 711 580 A1

000y 9 ( o00‘z ) 1 o|duexa
£0 (oo1) (08)
000°‘S ¥ [11¢4 021 HO®N ] 0s 3A}jededuo)
a°N € { 00522 )
002 91 §°S {osT) ( 000‘8 )
02 e HOX Ind 05
‘a'N S ( 00061 )
012 0051 8¢ (osT) (o08)
ot 2 HO®N IWa 0s
( o00'sy )
QN S 02
, HOeN
061 97 82 {05 ) ( 000‘8 )
ot £ o) W 0S
‘a'N 12 ( 00521 )
012 L §°2 (os1) { 000°8 )
0s 4 HOX IWa 0§
sa{dutexs
( 000°41 )
‘Q°N 9 0°'1 AL IUBAUT
oed
01e 06 §°1 (oo1) - ( 008 )
08 4 HO®N IWa 0S
“0°N 9 ( 000°s2 )
02 (os ) (o8)
06 ? 002 0eL HOM Wa 0S
QN 9 ( 000°¢T )
0°2 (oo1) (o08)
0L A 002 008 HO®RN ] 0s
(H>/6w) (udd) (to
(ot1ea alouw) UG JRAJUIIU0D (6) junoue fupjeinsuy uL uoriea
(qdd) (W) (0.} (2303 s} ( ) up| 3ueatos s ( ) uf | -juasuod gd st { ) ul
au
g99d Bupujewad MLy aunjeaadwal | -LJ0tyo 03 Stit juaAtos | (6) god Bupupeuod (Lo uol34puo)
30 junowy Buy ssa204d Buyssadoud | ~exie jo opyed | (6) junowe prexty Jejod uojoud-uoy Bupje(nsuL Jo junouy
1-1 @1qeL
o 2 2 R 8 8 8 3 9 3

55



EP 0 711 580 A1

{ o00°sz )
‘a°N S 0°1
0ed
012 14 ST (66 ) (o00'L )
09 A HOX 1K €0 114
“Q°N v ( 000°091)
91 (06 ) { o00‘0L ) sa| duexa
T4 2 002 92 HOX IWa X 6
3ALUBAUT
‘a'N ] ( 000°0ET)
€1 (06 ) ( o00'0L )
0L A 002 € HO®N IWa € 8
(6%/6w) (wdd)
(oryeu ajou) uoL3RUIUSIUOD (6) junowe | wB1SAS 3LOYM UL uOLIRL
(add) (4u) {D) te3o} st ( ) uI| 3jusAfos sy ( ) ul | -jussuod gig st ( ) ul
au
80d bBuiujewsa auty aJnjeJadwdl | -fJOLYd 03 st juaAlos | (6) god Bupurejuod (Lo uoL3tpuo)
40 Junouwy Bup ssa004d bugssaooud | -exie jo opyey | (6) Junowe ieyLy Jejod uojouad-uoN Buiqe|nsut j0 Junouy
¢-1 8{qe}
o 2 2 R 8 8 8 3 e 3

55



EP 0 711 580 A1

0002 9 ( o000y ) 2 a(duexs
¥'0 (oo1)
000°8 2 002 90 HO®RN Ik 00001 dAL1RURdWO)
‘G'N € ( 000‘06€)
6€ (oo1)
001 T 002 St HOX IWa 000 ‘00T i
( 000°02 )
‘AN 9 01
0e)
002 872 0°1 (oo1)
(1 2 HO®N Ikd 000071 €1
QN 17 ( 00092 )
9'2 (o01) saduexa
0¢ 4 002 € HOM 1N 000°01 4
SA|JUIAUT
‘N S ( 000°6T )
6°1 (oot)
GE 2 002 € HO®eN IWd 00001 1
(6>/6w)
. (ot3e4 3ou) ucj3e4jUSdU0D (6) junoue
(qdd) (auy) (0.) te301 st () up| juealos st ( ) up (wdd)
au
82d Bupuy ewau auL} aunjedadwsy | -tJolys 03 sk JUIALOS | WA3SAS B(OUM 03 uoLle UOL3Lpuoy)
30 junowy bui ssasoud Bugssadouad | ~eyle o opjey | (6) junowe | ey Jeqod u0304d-UON | ~43U30U0D UOLILPPR §3d
€-T a|qe)
o 2 2 R 8 8 8 3 9 3

10

55



10

15

20

25

30

35

40

45

50

55

EP 0 711 580 A1

Industrial Applicability

As described in the foregoing, in accordance with the present invention, halogenated aromatic compounds and
alkalis are contacted in a non-proton polar solvent at a temperature ranging from about 150° C to about 300° C for about
1 to about 10 hours, and the blending ratio of alkalis with respect to the whole reaction system when the reaction starts
is set at 5,000 mg/kg or more. Therefore, in accordance with the present invention, it is possible to remove halogenated
aromatic compounds such as PCB, which, even in small quantities, are directly hazardous to the human body with
certainty and safely, to the extent that such compounds are rendered substantially harmless. Accordingly, it is possible
to treat hydrocarbon oil containing PCB and others to the extent that such compounds are rendered substantially harm-
less.

Claims

1. A method of decomposing halogenated aromatic compounds using alkalis by contacting the halogenated aromatic
compounds and the alkalis in a non-proton polar solvent, wherein the halogenated aromatic compounds and the
alkalis are contacted at a temperature ranging from about 150° C to about 300° C for about 1 to about 10 hours,
and the blending ratio of said alkalis with respect to the whole reaction system when the reaction starts is 5,000
mg/kg or more.

2. The method of decomposing halogenated aromatic compounds using alkalis according to claim 1, in which the
blending ratio of said alkalis with respect to the whole reaction system when the reaction starts is 7,000 mg/kg or
more.

3. The method of decomposing halogenated aromatic compounds using alkalis according to claim 1, in which said
halogenated aromatic compounds are one halogenated aromatic compound selected from a group consisting of
polychlorinated biphenyl, polychlorinated terphenyl, polybrominated biphenyl, and analogous compounds thereof,
or a mixture of two or more halogenated aromatic compounds selected from said group.

4. The method of decomposing halogenated aromatic compounds using alkalis according to claim 1, in which said
halogenated aromatic compounds are added to said non-proton polar solvent after being diluted by hydrocarbon
oil, the principal component of which is non-aromatic hydrocarbon, to the extent that the concentration of the com-
pounds ranges from 2 ppm to 80 %.

5. The method of decomposing halogenated aromatic compounds using alkalis according to any one of claims 1 to 4,
in which said alkalis are one alkali selected from a group consisting of sodium hydroxide, potassium hydroxide,
calcium hydroxide and magnesium hydroxide, or a mixture of two or more alkalis selected from said group.

6. The method of decomposing halogenated aromatic compounds using alkalis according to any one of claims 1 to 4,
in which said non-proton polar solvent is a solvent selected from a group consisting of 1,3-dimethyl-2-imidazolidi-
none, tetramethylene sulfone, and a mixture of 1,3-dimethyl-2-imidazolidinone and tetramethylene sulfone.

7. The method of decomposing halogenated aromatic compounds using alkalis according to any one of claims 1 to 4,
in which said non-proton polar solvent is a mixture the principal component of which is a solvent selected from a
group consisting of 1,3-dimethyl-2-imidazolidinone, tetramethylene sulfone, and a mixture of 1,3-dimethyl-2-imida-
zolidinone and tetramethylene sulfone, and which contains one polar solvent selected from dimethyl sulfoxide, N-
methyl pyrrolidone, tetramethyl urea, diethylene glycol and polyethylene glycol dimethyl ether, or two or more polar
solvents selected from said group at a concentration of 35 % or less.

11



EP 0 711 580 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP95/00785

A. CLASSIFICATION OF SUBJECT MATTER

Int. C1® 262D3/00
According to International Patent Qlassification (1PC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int. C1® A62D3/00

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched

Jitsuyo Shinan Koho 1926 - 1995
Kokai Jitsuyo Shinan Koho 1971 - 1995
El ic data base Ited during the international search (name of data base and, where practicable, scarch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the reievant passages Relevant to claim No.

A JP, 49-126651, A (Kanegafuchi Chemical 1 -7
Industry Co., Ltd.),
December 4, 1974 (04. 12. 74),
Page 2 (Family: none)

D Further documents are listed in the continuation of Box C. D See patent family annex.

. Special gories of cited d “T" later document published after the intcrnational filing date or priority
date and not in conflict with the application but cited to understand

“0”" document referring to an oral disclosure, use, exhibition or other

AT :o be of pll“ll;ll.ll’ rﬁmnee suate of the art which is not considered the principle or theory underlying the invention
“E" earlier document but published on or after the international filing date  “X" d nsidemdoltnével.or.mnn'ol an  the. Cl!lln‘:d mvenm:: cannot :
“L” do:m‘;nl which Areed throw ““md:" P"W"'Y clainy(s) or :’?'::‘h: zp when the document is taken alone .

special reason (as $P°°'ﬁ°d) “Y~ 4 of pai i ; the claimed invention cannot be

considered 1o involve an inventive step when the document is
combined with one or more otber such documents, such combination

means being obvious to killed in th
“P*  document published prior 10 the international filing date but later than ing obvious 1o 3 person skilled in the art
the priority date claimed “&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
July 18, 1995 (18. 07. 95) August 1, 1995 (01. 08. 95)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office
Facsimiie No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)

12




	bibliography
	description
	claims
	search report

