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It is therefore an object of the present invention to provide means to
facilitate removal of spent antimony Background of the Invention
halide catalysts from storage tanks. It is a further object of the present
invention to provide improve- In modem  society, chlorofluorocarbons are
5   ment in a process for recovery or disposal of spent widely used in
chemical, electronic and appliance    antimony halide catalysts by
providing a means to industries as solvents, cleaning agents, refrigerants,
facilitate transfer of spent antimony halide catalysts blowing agents for
solid foams and the like. These  from storage tanks to processing equipment
for said chlorofluorocarbons are most often made by proces-  recovery or
disposal. ses which utilize antimony halide catalysts. Typically  10 the
reactions to produce these chlorofluorocarbons   Summary of the Invention
are between chlorinated hydrocarbons and hydrogen fluoride in the presence
of these antimony halide       A process has been discovered for treating
spent catalysts.                                           antimony halide
catalysts prior to regeneration or dis- As is the case with any catalytic
process, in time   15  posal comprising contacting said spent catalysts
with the catalytic activity is reduced to such a level that the  an amount
of methylene chloride effective to dissolve process becomes uneconomical.
The spent catalyst     and/or disperse the spent antimony halide catalyst.
must then be removed from the reaction vessel and       More particularly,
the present invention relates to replaced with fresh catalyst.
an improvement in a process of treating spent anti- Typically, spent
antimony halide catalysts com-   20   mony halide catalysts for
regeneration or for disposal prise antimony pentachloride, antimony
trichloride,  wherein by the step of contacting said spent antimony
antimony trifluoride, various antimony chlorofluorides,  halide catalysts
with sufficient methylene chloride arsenic chloride, arsenic fluorides,
iron chloride, hyd-  such that the spent catalysts become fluidized and the
rogen fluoride, hydrogen chloride, chlorinated hyd-  feasability and safety
of handling the spent antimony rocarbons  and  chlorofluorinated
hydrocarbons.  25   halide catalyst are enhanced. Because of the very toxic
and corrosive nature of the spent antimony halide catalysts, great care
must be  Detailed description of the Invention taken in handling them,
either to recover the catalyst by regeneration or to treat them for safe
disposal.     The spent antimony halide catalysts to which the Thus, any
treatment of the spent antimony halide   30   present invention process
applies are derived for the catalysts must be in a carefully controlled
environ-  most part from the manufacture of chlorofluorocar- ment wherein
any acidic and/or toxic substance       bons including
trichloromonofluoromethane, dichlo- released must be captured and rendered
safe to han-  rodifluoromethane, dichloromonofluoromethane, mo- dle. If a
desired treatment of the spent catalyst is hyd-  nochlorodifluoromethane,
trichlorotrifluoroethane, di- rolysis to render the antimony and arsenic
halides   35   chlorotetrafluoroethane and the like. The manufactur- more
amenable to handling safely, such hydrolysis   ing process usually involves
hydrofluorination, with must be carried out with minimal corrosion of any
ves-  hydrogen fluoride, of lower chloroalkanes or chloroal- sel.
kenes such as chloroform, carbon tetrachloride, tet- In the normal
operation in the manufacturing pro-  rachloroethane, hexachloroethane,
tetrachloroethy- cesses for chlorofluorocarbons using antimony halide   40
lene and the like in the presence of antimony halide catalysts,
particularly in any large scale manufactur-  catalysts ([err]    , etc.).
In the ing, these spent catalysts are removed from reaction  context of the
present invention, spent antimony vessels and stored in containers such as
railroad tank  fluoride catalysts relate primarily to antimony halides cars
or tank trucks which can be used to transport the  used in the manufacture
of chlorofluorocarbons spent catalysts to a separate location for recovery
of  45  although the present invention is equally applicable to the
catalyst values or treatment for disposal. Storage  spent antimony halide
catalyst from other reactions. of spent catalysts until sufficient
quantities are   The process of the present invention does not relate
accumulated for transport to the recovery or disposal  to the use of
antimony halide catalysts but does relate area results in precipitation and
settling of a portion of  to an improvement in a process of detoxifying,
regen- the spent catalysts, making it very difficult to extract  50
eration or disposal of spent antimony halide catalysts. them out from the
storage vessels. The hazardous        Spent antimony halide catalysts are
usually dark- nature of the spent catalysts precludes removing the  colored
solids with offensive odor and contain various catalysts manually from the
containers.              amounts of liquid. They are corrosive, toxic, and
gen- This handling of partially solidified spent catalysts  erate dense
white fumes on exposure to moist air or in storage tanks and in particular
the extraction of the   55   water. They usually are mixtures of various
antimony spent catalysts from the storage tanks into suitable  halides
including antimony pentachloride, antimony equipment for the regeneration
or for treatment for  trichloride, several of the antimony chlorofluorides
proper disposal has been a problem for some time.    arsenic chloride and
fluorides, chlorinated hydrocar 2 
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chlorofluorinated hydrocarbons. Depending  persed antimony halide catalysts
is easily removed upon their sources, spent antimony halide catalysts  from
reaction vessels or storage vessels by usual pro- will typically contain
from about 5% to 75% antimony  cedures such as blowing over into another
vessel pentachloride, from about 1% to 85%  antimony       using positive
inert gas pressure, siphoning, pumping trichloride, from about 0.5% to 15%
arsenic chloride,   5   and the like. from about 1% to 10% various antimony
chlorof-          Methylene chloride containing dissolved and dis-
luorides, from about 5% to 30% halogenated hyd-     persed spent catalysts
can then be be safely stored, rocarbons, of which about 20% to 30%  may be
transported and treated in proper equipment under chlorofluorocarbons. The
characteristics of the spent  environmentally-controlled conditions to
regenerate antimony halide catalysts, containing significant  10  the
catalyst for reuse or to detoxify for carefully-con- amounts of solid
sludges and being toxic and corro-  trolled disposal. sive, make handling
of these spent catalysts ext-       The process of the present invention
therefore remely difficult.                                   provides
improvement in the handling of very toxic The present invention is based on
the unexpec-   and corrosive spent antimony halide catalysts. Safe ted
discovery that, as a result of treating spent anti-  15  and easy handling
of the spent catalysts made poss- mony halide catalysts with sufficient
methylene     ible by the present invention should also make either
chloride, the spent catalysts become fluidized, and  the regeneration of
the catalysts or detoxification for the safety and feasability of handling
the spent catal-  disposal safer and more efficient Methylene chloride,
ysts are enhanced. It is believed that the methylene  with an atmospheric
boiling point of [err], can be chloride both solubilizes the solid portions
of the spent  20  readily recovered from the spent catalysts, for catalysts
and disperses (fluidizes) the solid portion of  example by distillation,
for reuse. the spent catalysts which are not dissolved in methylene
chloride.                                 Example This invention is
surprising since chloro homologues of methylene  chloride, such  as   25
A tank trailer used for temporary storage con- chloroform and carbon
tetrachloride, are ineffective  tained 9700 pounds of partially solidified
spent anti- for this purpose. In addition, aromatic solvents such  mony
halide catalyst which had settled out. Analyses as toluene are also
ineffective.                    of a sample of the solid spent catalyst
indicated the In carrying out the process of the invention,    composition
as 9.4% [err], 81.7% [err], 0.3% methylene chloride may be added as a
liquid in any   30   [err], 0.4% [err] and 8.2% miscellaneous. convenient
method to the spent antimony halide catal-   A first batch of 450 gallons
(5000 pounds) of ysts. This can include adding the methylene chloride
methylene chloride at [err], was added to the trailer to the spent
catalysts in the reaction vessel or in tem-  at the rate of about 10
gallons per minute. The trailer porary storage vessels which may be
railroad tank   was then rocked back and forth about a dozen times cars or
tank trailers.                         35  to facilitate mixing and
dissolution. Methylene The amount of methylene chloride added is an
chloride containing dissolved and dispersed spent amount effective to
dissolve and/or disperse the spent  catalyst was transferred to another
clean trailer by antimony halide catalysts. By amount effective to dis-
blowing over with nitrogen pressure. Weighing of the solve andlordisperse
the spentantimony halide catal-  storage trailer indicated that 5580 pounds
(57.6%) of ysts is meant at least some methylene chloride and,  40  the
dissolved and/or dispersed spent catalysts was preferably, the amount of
methylene chloride can be  taken out of the storage trailer. from about 0.5
to about 2.0 parts by weight of          The process was repeated with a
second batch of methylene chloride per part by weight of spent catal-
methylene chloride (450 gallons, 5000 pounds) with ysts. The total amount
of methylene chloride may be  an additional 1780 pounds (18.4%) of the
dissolved added at once, but preferably it is added incremen-  45  and/or
dispersed spent catalyst being removed from tally, say, one-third of the
total amount of methylene  the storage trailer. chloride, allowing partial
solubilization and dispersion  With a third batch of methylene chloride
(270 gal- of the spent catalysts to occur, then removing the  ions, 3000
pounds) an additional 2160 pounds methylene chloride layer, and repeating
with the sec-  (22.3%) of the dissolved and/or dispersed spent catal- ond
one-third of the methylene chloride and so forth.  50  yst was removed from
the storage trailer using the As is usually the case, solubilization and
dispersion  procedure as described above. are enhanced with increased
temperature. Conve-         Thus, by the process of the present invention,
of niently, methylene chloride may be used at any prac-  9700 pounds of
spent antimony halide catalysts in the tical temperature, including from
about [err] to about  storage trailer, 9520 pounds or 98.3% was removed
[err]. Agitation of a mixture of spent catalysts and   55  from the storage
trailer without operational or safety methylene chloride may also help
solubilization and  difficulties. The remaining 180 pounds in the storage 



dispersion of the spent catalysts.                  trailer (1.7% of the
original) was removed by flooding Methylene chloride containing dissolved
and dis-  the storage trailer with water and caustic. (To convert 3    5
EP 0 366 366 B1                 6 gallons to cubic meters multiply by
0.003785; to con-  Revendications vert pounds to kilograms multiply by
0.45359). 1. Un procede pour traiter un catalyseur a l'halo- genure
d'antirhoine use prealablement a la regenera- Claims
5   tion ou A la mise au rebut, consistant a mettre en contact ledit
catalyseur use avec une quantite de 1. a process for treating spent
antimony halide   chlorure de methylene efficace pour dissoudre etlou
catalyst preparatory to regeneration or disposal corn-  disperser le
catalyseur a l'halogenure d'antimoine prising contacting said spent
cetalyst with an amount  use. of methylene chloride effective to dissolve
and/or dis-  id  2. Un procede selon la revendication 1, dans perse the
spent antimony halide catalyst.           lequel ladite quantite efficace
de chlorure de methy- 2. A process according to claim 1 wherein said  lene
est d'environ 0,5 A environ 2,0 parties en poids effective amount of
methylene chloride is from about  par partie en poids dudit catalyseur use.
0.5 to about 2.0 parts by weight per part by weight of  3. Un proced6 selon
la revendication I ou 2, dans said spent catalyst.
15   lequel ledit catalyseur use est mis en contact avec le 3. A process
according to claim 1 or 2, wherein  chlorure de methyiene dans la plage de
temp6rature said spent catalyst is contacted with methylene     d'environ
10 C A environ 40  C. chloride in the temperature range of from about 10C
4. Un procede selon l'une quelconque des reven- to about 40C.
dications precedentes, dans lequel le catalyseur A 4. A process according
to any one of the preced-  20  I'halogenure d'antimoine use et le chlorure
de methy- ing claims, wherein the spent antimony halide catal-  lene sont
agites pendant l'6tape de mise en contact; ysts and methylene chloride are
agitated during the     5. Un proced6 selon l'une quelconque des reven-
contacting step.                                    dications prec6dentes,
dans lequel i'6tape de mise en 5. A process according to any one of the
preced-  contact est repetee pour dissoudre et disperser ing claims,
wherein the contacting step is repeated to  25  davantage le catalyseur A
l'halogenure d'antimoine further dissolve and disperse the spent antimony
use. halide catalysts. Patentanspruche                                30 1.
Verfahren zur Behandlung von verbrauchtem Antimonhalogenidkatalysator in
Vorbereitung von Regeneration oder Entsorgung, bei dem der ver- brauchte
Katalysator mit einer solchen Menge von   35 Methylenchlorid in Kontakt
gebracht wird, daB der verbrauchte Antimonhalogenidkatalysator gelost
undloder dispergiert wird. 2. Verfahren nach Anspruch 1, bei dem die wirk-
same Menge von Methylenchlorid etwa 0,5 bis etwa   40 l' 2.0 Gewichtsteile
je Gewichtsteil verbrauchter Kataly- sator betragt. 3. Verfahren nach
Anspruch I oder2, bei dem der verbrauchte Katalysator mit Methyl enchlorid
im Tem- peraturbereich von etwa 10 "C bis etwa 40 "C in Kon-  45 takt
gebracht wird. 4. Verfahren nach einem der vorhergehenden Anspriche, bei
dem der verbrauchte Antimonhaloge- nidkatalysator und das Methylenchlorid
wahrend der Kontaktierstufe gernhrt werden.                50 5. Verfahren
nach einem der vorhergehenden Anspruche, bei dem die Kontaktierstufe
wiederholt wird. um den verbrauchten Antimonhalogenidkataly- sator weiter
zu losen und dispergieren. 55 4 



5                   EP 0 366 366 B1                 6 gallons to cubic
meters multiply by 0.003785; to con-  Revendications vert pounds to
kilograms multiply by 0.45359). 1. Un procede pour traiter un catalyseur a
l'halo- genure d'antimoine use prealablement a la r6g6nera- Claims
5   tion ou A la mise au rebut, consistant A mettre en contact ledit
catalyseur us6 avec une quantite de 1. a process for treating spent
antimony halide  chlorure de m6thylene efficace pour dissoudre et/ou
catalyst preparatory to regeneration or disposal com-  disperser le
catalyseur A l'halogenure d'antimoine prising contacting said spent
cetalyst with an amount  use. of methylene chloride effective to dissolve
and/or dis-  10  2. Un procede selon la revendication 1, dans perse the
spent antimony halide catalyst.          lequel ladite quantite efficace de
chlorure de m6thy- 2. A process according to claim 1 wherein said  lene est
d'environ 0,5 A environ 2,0 parties en poids effective amount of methylene
chloride is from about  par partie en poids dudit catalyseur us6. 0.5 to
about 2.0 parts by weight per part by weight of  3. Un procede selon la
revendication I ou 2, dans said spent catalyst.
15  lequel ledit catalyseur use est mis en contact avec le 3. A process
according to claim 1 or 2, wherein  chlorure de m6thylene dans la plage de
temperature said spent catalyst is contacted with methylene     d'environ
10  C A environ 40  C. chloride in the temperature range of from about 10C
4. Un procede selon l'une quelconque des reven- to about [err].
dications precedentes, dans lequel le catalyseur A 4. A process according
to any one of the preced-  20  I'halog6nure d'antimoine use et le chlorure
de methy- ing claims, wherein the spent antimony halide catal-  lene sont
agites pendant l'Atape de mise en contact. ysts and methylene chloride are
agitated during the     5. Un proced6 selon l'une quelconque des reven-
contacting step.                                    dications precedentes,
dans lequel l'etape de mise en 5. A process according to any one of the
preced-  contact est repetee pour dissoudre et disperser ing claims,
wherein the contacting step is repeated to  25  davantage le catalyseur a
l'halogenure d'antimoine further dissolve and disperse the spent antimony
use. halide catalysts. Patentanspruche                                30 1.
Verfahren zur Behandlung von verbrauchtem Antimonhalogenidkatalysator in
Vorbereitung von Regeneration oder Entsorgung, bei dem der ver- brauchte
Katalysator mit einer solchen Menge von   35 Methylenchlorid in Kontakt
gebracht wird, daB der verbrauchte Antimonhalogenidkatalysator gel6st
und/oder dispergiert wird. 2. Verfahren nach Anspruch 1, bei dem die wirk-
same Menge von Methylenchlorid etwa 0,5 bis etwa   40 2,0 Gewichtsteileje
Gewichtsteil verbrauchter Kataly- sator betragt. 3. Verfahren nach Anspruch
I oder 2, bei dem der verbrauchte Katalysatormit Methylenchlorid im Tem-
peraturbereich von etwa 10 C bis etwa 40 "C in Kon-  45 takt gebracht wird.
4. Verfahren nach einem der vorhergehenden Anspruche, bei dem der
verbrauchte Antimonhaloge- nidkatalysator und das Methylenchlorid wahrend
der Kontaktierstufe gerulhrt werden.               50 5. Verfahren nach
einem der vorhergehenden Anspruche, bei dem die Kontaktierstufe wiederholt
wird, um den verbrauchten Antimonhalogenidkataly- sator weiter zu losen und
dispergieren. 55 4    


