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ABSTRACT

The present disclosure relates to catalyzed gas-phase dehy-
drochlorination of a pentachloropropane to form a tetrachlo-
ropropene with high selectivity and purity.
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PROCESS FOR MAKING
TETRACHLOROPROPENE BY CATALYZED
GAS-PHASE DEHYDROCHLORINATION OF

PENTACHLOROPROPANE

FIELD OF THE INVENTION

[0001] This invention relates to gas-phase dehydrochlori-
nation of a pentachloropropane to make a tetrachloropro-
pene.

BACKGROUND OF THE INVENTION

[0002] Numerous methods have been disclosed for the
preparation of tetrachloropropenes, including 1,1,3,3-tetra-
chloroprop-1-ene (1230za). These methods vary widely in
both starting materials, reaction conditions, and selectivity.
[0003] U.S. Patent Application Publication Nos. 2011/
0083955 and 2011/0087055 disclose methods for prepara-
tion of 1230za through the reaction of methylene chloride
and trichloroethylene. These methods produce 1230za with
up to 94% selectivity.

[0004] U.S. Patent Application Publication No. 2013/
0211155 discloses a method for preparing 1230za by a
dechlorination reaction with Zn metal of CCl,CHCICHCI,
(230da) in a CH;OH solvent with formation of 1230za in
70% yield.

[0005] U.S. Pat. No. 5,689,020 discloses a high tempera-
ture chlorination process in which mixtures of propene
and/or chlorinated propenes diluted in CCl, or N, are chlo-
rinated with Cl, to provide mixtures of 1230za and 1,3,3,3-
tetrachloropropene (1230zd).

[0006] U.S. Patent Application Publication Nos. 2012/
0190902 and 2011/0196178 disclose methods for stabilizing
tetrachloropropenes using antioxidants.

[0007] U.S. Pat. No. 7,094,936 discloses a method for
producing 1230za by reaction of CCl, with vinyl chloride.
Liquid phase dechlorination of 1,1,1,3,3-pentachloropro-
pane (240fa) to form 1230za is also disclosed.

[0008] U.S. Pat. No. 3,497,565 discloses a process for
production of chloropropenes by chlorination of chloropro-
penylsulfides with Cl,.

[0009] French Patent No. FR 1.496.124 and British Patent
No. GB 1,181,873 disclose a process for chlorination of
alkenyl thioesters to produce a mixture of 1230za and
1230zd. A method for converting 1230zd to 1230za is also
disclosed.

[0010] U.S. Pat. No. 8,304,589 discloses a method for
production of 240fa from CCl, and vinyl chloride. A process
for thermolysis of 240fa to 1230za at a temperature of 500°
C. is also disclosed.

[0011] There is a need for a method of producing tetra-
chloropropenes with high selectivity and purity that is
scalable up for commercial manufacturing.

SUMMARY OF THE INVENTION

[0012] The present invention relates to the catalyzed gas-
phase dehydrochlorination of a pentachloropropane to form
a tetrachloropropene.

[0013] A first aspect of the present invention relates to a
process for preparing a tetrachloropropene, comprising
flowing a gaseous pentachloropropane over a catalyst at a
temperature less than 500° C. to form a tetrachloropropene.
[0014] A further aspect of the present invention relates to
a process for preparing 1,1,3,3-tetrachloropropene (1230za)
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comprising flowing 1,1,1,3,3-pentachloropropane (240fa)
over a catalyst at a temperature of less than 500° C. at a
contact time of 0.5 to 120 seconds to produce 1,1,3,3-
tetrachloropropene.

BRIEF DESCRIPTION OF THE DRAWING

[0015] The FIGURE shows a flow diagram of the dehy-
drochlorination process according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0016] The present invention relates to the catalyzed gas-
phase dehydrochlorination of a pentachloropropane to form
a tetrachloropropene.

[0017] According to at least one embodiment of the pres-
ent invention, 1,1,1,3,3-pentachloropropane (240fa) is dehy-
drochlorinated to prepare 1,1,3,3-tetrachloropropene
according to the reaction of Formula (1).

M

catalyst
CCl3CH,CHCL, — CL,C==CHCHCl, + HCl
240fa 1230za

[0018] In at least one embodiment, 1,1,1,2,3-pentachloro-
propane (240db) is dehydrochlorinated to prepare 1,1,2,3-
tetrachloroprop-1-ene (1230xa) according to the reaction of
Formula (2).

@

catalyst

CCLCHCICH,Cl  ———=  CLO==CCICH,Cl + HCl

240db 1230xa

[0019] The FIGURE shows a schematic diagram to illus-
trate the dehydrochlorination reaction in accordance with an
embodiment of the present invention. In the FIGURE, a feed
gas containing 240fa is diluted with nitrogen. The diluted
feed gas is flowed over a heated catalyst bed. The effluent
from the catalyst bed can be passed through a water column
to collect the any unreacted 240fa and the 1230za product,
along with any soluble products, such as HCL. The effluent
from the water column can then be passed through a caustic
scrubber and vented to the atmosphere.

[0020] According to at least one embodiment, the pen-
tachloropropane flows over a catalyst at a temperature less
than 500° C. In at least one embodiment, the temperature of
the catalyst ranges from about 200° C. to about 450° C., such
as, for example, from about 200° C. to about 350° C.
According to at least one embodiment, the dehydrochlori-
nation takes place at a temperature of about 250° C.

[0021] At high temperatures, there is a risk that catalyst
deactivation can occur more rapidly since decomposition
and subsequent coking is more likely to occur on the catalyst
surface at higher temperatures. Additionally, at temperatures
above 500° C., it is expected that pentachloropropanes will
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thermally decompose. At lower temperatures, the reaction
proceeds more slowly, which may decrease the efficiency of
the process.

[0022] According to at least one embodiment, the catalyst
may be chosen from metal catalysts, transition metal oxides,
and dehydrochlorination catalysts known in the art.
Examples of transition metal oxides that may be used
include, but are not limited to, nickel oxide, chromium
oxides (Cr,O,, CrO;), zirconium oxide, and magnesium
oxide. In accordance with at least one embodiment, the
catalyst may be chosen from metal catalysts, aluminum
fluoride, and combinations thereof. The metal catalyst may
be chosen from, for example, nickel, chromium and com-
binations thereof. In at least one embodiment, the catalyst
comprises nickel/chromium. In at least one other embodi-
ment, the catalyst comprises aluminum fluoride. In other
embodiments, the catalyst comprises nickel/chromium sup-
ported by aluminum fluoride.

[0023] In at least one embodiment, the catalyst may be
activated. For example, the catalyst may be pre-fluorinated.
According to at least one embodiment, the catalyst may be
pre-fluorinated by contacting the catalyst with hydrofluoric
acid.

[0024] The contact time between the pentachloropropane
and catalyst may vary. In at least one embodiment, the
contact time between the pentachloropropane and catalyst
ranges from about 1 second to about 120 seconds, such as,
for example, from about 20 seconds to about 80 seconds, or
from about 30 seconds to about 60 seconds.

[0025] In at least one embodiment, the contact time may
be shorter and a recycling loop may be used to return
unreacted pentachloropropane to the catalyst.

[0026] In accordance with at least one embodiment, the
pentachloropropane is diluted with an inert gas, such as, for
example, nitrogen. The molar ratio of the inert gas to the
pentachloropropane can be varied based on the flow rate of
the pentachloropropane, the contact time between the pen-
tachloropropane and the catalyst, etc. The molar ratio of the
inert gas to the pentachloropropane can range from 0, where
no inert gas is employed, to about 5. In an alternate embodi-
ment, the molar ratio of the inert gas to the pentachloropro-
pane can range from about 1 to about 3.

[0027] Aspects of the present invention include:

[0028] 1. A process for preparing a tetrachloropropene,
comprising:

[0029] flowing a gaseous pentachloropropane over a
catalyst at a temperature less than 500° C. to form a
tetrachloropropene.

[0030] 2. The process of claim 1, wherein the pentachlo-
ropropane is 1,1,1,3,3-pentachloropropane (240fa) and the
tetrachloropropene is 1,1,3,3-tetrachloropropene.

[0031] 3. The process of claim 1, wherein the pentachlo-
ropropane is 1,1,1,2,3-pentachloropropane and the tetrachlo-
ropropene is 1,1,2,3-tetrachloroprop-1-ene.

[0032] 4. The process of any of the previous claims,
wherein the catalyst is selected from transition metal oxides,
metal catalysts, aluminum fluoride, and combinations
thereof.

[0033] 5. The process of any of the previous claims,
wherein the metal catalyst is selected from nickel, chro-
mium, and combinations thereof.

[0034] 6. The process of any of the previous claims,
wherein the catalyst is a pre-fluorinated catalyst.
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[0035] 7. The process of any of the previous claims,
further comprising activating the catalyst by pre-fluorinating
the catalyst.

[0036] 8. The process of any of the previous claims,
wherein pre-fluorinating the catalyst comprises contacting
the catalyst with hydrofluoric acid.

[0037] 9. The process of any of the previous claims,
wherein catalyst is at a temperature ranging from about 200°
C. to about 450° C.

[0038] 10. The process of any of the previous claims,
wherein the catalyst is at a temperature ranging from about
200° C. to about 350° C.

[0039] 11. The process of any of the previous claims,
wherein the tetrachloropropene is captured in a water col-
umn.

[0040] 12. The process of any of the previous claims,
wherein the pentachloropropane is in contact with the cata-
lyst for a contact time of 1 to 120 seconds.

[0041] 13. The process of any of the previous claims,
wherein the pentachloropropane is in contact with the cata-
lyst for a contact time of 20 to 80 seconds.

[0042] 14. The process of any of the previous claims,
further comprising diluting the pentachloropropane in an
inert gas.

[0043] 15. A process for preparing 1,1,3,3-tetrachloropro-
pene (1230za) comprising:

[0044] flowing 1,1,1,3,3-pentachloropropane (240fa) over
a catalyst at a temperature of less than 500° C. at a contact
time of 1 to 120 seconds to produce 1,1,3,3-tetrachloropro-
pene.

[0045] 16. The process of claim 15, wherein the catalyst is
selected from transition metal oxides, metal catalysts, alu-
minum fluoride, and combinations thereof.

[0046] 17. The process of any of claims 15 and 16,
wherein the contact time ranges from 20 to 80 seconds.
[0047] 18. The process of claims any of 15 through 17,
wherein the catalyst comprises nickel/chromium supported
on aluminum fluoride.

[0048] 19. The process of any of claims 15 through 18,
wherein the catalyst is pre-fluorinated.

[0049] 20. The process of any of claims 15 through 19,
wherein the catalyst is at a temperature of 200° C. to 350°
C.

[0050] Within this specification embodiments have been
described in a way which enables a clear and concise
specification to be written, but it is intended and will be
appreciated that embodiments may be variously combined
or separated without parting from the invention. For
example, it will be appreciated that all preferred features
described herein are applicable to all aspects of the invention
described herein

[0051] The following examples illustrate the present
invention and are not intended to limit the scope thereof.

Experimental Procedure

[0052] The following is a general procedure for evaluating
different catalysts. A catalyst is loaded into the catalyst bed
(the catalyst is fixed between 2 layers of Al,O, support
material) and heated to the desired temperature. The pen-
tachloropropane and optional inert gas are flowed through
the catalyst bed at a rate to provide the desired contact time
on the catalyst bed (for example, from 1 to 60 seconds) and
for a desired duration (for example, 24 hours). The pen-
tachloropropane and inert gas may be provided using pumps
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and/or mass flow controllers to control the flow of gas
through the catalyst bed. Following the desired time dura-
tion, the flow of pentachloropropane and optional inert gas
is stopped. The water column is weighed prior to manipu-
lation and then the organic (non-aqueous) and aqueous
layers are phase separated. Each phase is weighed and
analyzed. The aqueous and non-aqueous phases can sepa-
rately be analyzed for organics including unreacted pen-
tachloropropane and the tetrachloropropene product as well
as for soluble chlorine species including HCl. The non-
aqueous phase components, in particular the pentachloro-
propane and the tetrachloropropene, are analyzed by 'H
NMR spectroscopy and/or GC-MS.

Example 1: Dehydrochlorination of 240fa Over an
Activated Ni/Cr Supported on AlF; Catalyst

[0053] An activated Ni/Cr supported on AlF, catalyst (V16"
to ¥&" bead form) was loaded into the catalyst bed (1" o.d.
Hastelloy pipe). The term “activated” means the catalyst was
pre-fluorinated with HF prior to use. The bed was heated to
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directed through the H,O column. The flow of 240fa/N, was
continued for 24 hours during which time a total of 56 g of
240fa was delivered to the catalyst bed. After the specified
time, the flow of 240fa was stopped and the N, flow was
continued to ensure that all labile organic materials have
been purged from the catalyst bed. Next, the water column
was removed and the contents weighed (549.09 g). The
resulting two phases were separated and individually
weighed. The aqueous phase weighed 514 g. The organic
phase weighed 35.09 g. Analysis of the organic phase by 'H
NMR indicated 99% selectivity to 1,1,3,3-tetrachloroprop-
l-ene (1230za) and 1% selectivity to 240fa. Thus, in this
experiment, the recovery was 549.09/556.47=98.7% and the
selectivity to 1230za was 99%.

[0054] Part “B” of this experiment was accomplished as
follows: A fresh load of de-ionized H,O (500.13 g) was
loaded into the H,O column and the flow of 240fa/N,
resumed for an additional 24 hours. Following this, the
products were isolated, weighed and analyzed as described
above. This experiment was run a total of 11 consecutive
times (Experiments 1 A-K) and the results are summarized in
Table 1.

TABLE 1

contact
T time

Ex.  Catalyst (°C.) (sec)

Expt.
duration
(hours)

fresh organic Selectivity
H,0  recovered mass to 1230za

240fa mass H,O mass recovered % by 'H
delivered (g) (g) (g) recovery NMR (%)

1A activated! 250 60
Ni/Cr on
AlF,

1B activated! 250 60
Ni/Cr on
AlF,

1C  activated! 250 60
Ni/Cr on
AlF,

1D activated! 250 60
Ni/Cr on
AlF,

1E  activated! 250 60
Ni/Cr on
AlF,

1F  activated! 250 60
Ni/Cr on
AlF,

1G  activated! 250 60
Ni/Cr on
AlF,

1H  activated! 250 60
Ni/Cr on
AlF,

(11)?  activated! 250 60
Ni/Cr on
AlF,

17 activated! 250 30
Ni/Cr on
AlF,

1K activated! 250 60
Ni/Cr on
AlF,

24 56 500.47 514 35.09 98.7 99

24 585 500.13 511.04 38.62 98.4 99

24 62 500.12 509.98 33.7 96.7 99

25 65 500.06 512.01 49.53 99.4 99

24 585 499.9 510.26 46.29 99.7 99

24 63 500.22 511.84 50.96 99.9 98

24 51 500.51 510.18 33.75 98.6 99

24 65 501.92 512.44 48.74 99.0 94

24 54 500.52 509.69 33.83 98.0 95

24 119.5 501.12 516.46 95.46 98.6 78

26 66 500.73 510.46 44.1 97.9 84

! Activated means the Ni/Cr on AlF; was pre-fluorinated with HF prior to use.
“Between Experiments 1T and 1] the catalyst bed was cooled to ambient temperature and N> flowed through for 35 days

250° C. The water column was loaded with 500.47 g of fresh
de-ionized H,O. A flow of 240fa (1,1,1,3,3-pentachloropro-
pane) was initiated and was delivered to the catalyst bed at
the rate of 2.3 g/h (4 cc/min) as a mixture with N, which was
delivered at 8 cc/min. Thus, the molar ratio of N, to 240fa
in this experiment was 2:1. The effluent from the reactor was

Example 2: Dehydrochlorination of 240fa Over a
Non-Activated Ni/Cr Supported on AlF; Catalyst

[0055] A non-activated Ni/Cr supported on AlF; catalyst
(V16" to 14" bead form) was loaded into the catalyst bed (1"
o.d. Hastelloy pipe). The term “non-activated” means the
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catalyst was not pre-fluorinated with HF prior to use. The
procedure described in Example 1 was repeated in this
example and the parameters and results are summarized in
Table 2.
TABLE 2
fresh organic Selectivity
contact  Expt. H,O  recovered mass to 1230za
Temp time duration  240fa mass H,0 recovered % by 'H
Ex. # Catalyst (°C.) (sec) (hours) delivered (g) mass (g) (g) recovery NMR (%)
2A non- 250 60 11 (24) 30.5 501.3 508.92 7.65 97.1 95
activated!
Ni/Cr on
AlF,
2B non- 250 60 24 60 500.68 513.59 44.7 99.6 >09.5
activated!
Ni/Cr on
AlF,
2C non- 250 60 24 61.5 500.19 509.56 38.44 97.6 100
activated!
Ni/Cr on
AlF,
2D non- 250 60 24 61 502.67 513.87 47.66 99.6 99.5
activated!
Ni/Cr on
AlF,
2E non- 250 60 24 61 500.66 511.3 46.94 99 97.5
activated!
Ni/Cr on
AlF,
"Non-activated means the Ni/Cr on AlF3 was not pre-fluorinated with HF prior to use.
Example 3: Dehydrochlorination of 240fa Over a gas-phase fluorination reaction between anhydrous HF and
Ni/Cr Supported on AlF; Fluorination Catalyst 240fa yielding mixtures of Z-1233zd (cis) and E-1233zd
(trans) was evaluated in the catalyst bed by an experimental
[0056] A Ni/Cr supported on AIF, catalyst (Vie" to V4" procedure similar to that described in Example 1. The
bead form) that was used previously for catalysis of the parameters and results are summarized in Table 3.
TABLE 3
fresh organic Selectivity
contact  Expt. H,O recovered mass to 1230za
Temp time duration  240fa mass H,O mass recovered % by 'H
Ex. # Catalyst (°C.) (sec) (hours) delivered (g) (g) (g) recovery NMR (%)
(3A)! Ni/Cr 250 10 24 256.5 not  not used 150.07 58.5 97
on used
AlF,
3B Ni/Cr 250 10 24 317.5 503 523.78 285.6 98.6 32
on
AlF,
3C Ni/Cr 300 10 24 331 504 Not 298.08 34
on Recorded
AlF,
3D Ni/Cr 300 60 28 97 501 513.42 76.35 98.6 50
on
AlF,

! A water column was not used in Experiment 3A. The organic product was collected at ambient temperature in the vessel used as the

H,0 column, but without containing H,O
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Example 4: Comparative. Dehydrochlorination of
240fa Over AlF,

[0057] Neat AIF; in 16" bead form was loaded into the
catalyst bed (1" o.d. Hastelloy pipe). The procedure
described in Example 1 was repeated in this example and the
parameters and results are summarized in Table 4.
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[0058] This comparative example demonstrates that AlF,
is quickly de-activated during dehydrochlorination experi-
ments and that the activity can be partially regained by
regeneration of the bed with air. The air regeneration pre-
sumably removes deposited organics thus rendering the bed
more active for dehydrochlorination.

TABLE 4
fresh organic Selectivity
contact  Expt. H,O  recovered mass to 1230za
Temp time duration  240fa mass H,0 recovered % by 'H
Ex. # Catalyst (°C.) (sec) (hours) delivered (g) mass (g) (g) recovery NMR (%)
4A  neat 300 60 24 49.5 501.62  516.26 27.72 98.7 100
AlF;
4B neat 300 30 24 111 500.73 520.94 77.12 97.8 93
AlF;
4C  neat 300 45 24 74.5 500.18  508.87 51.94 97.6 55
AlF;
4D)! neat 300 60 25 57.5 508.26  513.32 49.89 99.5 32
(
AlF;
(4B)! neat 300 60 22 475 500.58  510.34 26.81 98.0 79
AlF;
(4F)? neat 300 60 18 31 500.33 505.67 29.74 100.8 54
AlF;
(4G)? neat 250 60 22 59.5 500.24  509.56 35.58 97.4 82
AlF;
4H  neat 250 60 46 112 500.11 509.28 98.35 99.3 40
AlF;
41 neat 250 60 24 57 500.01 504.7 46.65 99.0 32
AlF;

Between Experiments 4D and 4E the AlF; catalyst bed was treated with air at 300 over a weekend. This was an attempt to “de-coke”

and re-activate the catalyst.

’Between Experiments 4F and 4G the AlF; catalyst bed was treated with air at 300 over a weekend. This was an attempt to “de-coke”

and re-activate the catalyst.

Example 5: Comparative. Dehydrochlorination of
240fa with BASF HCl1 Adsorbent CL750

[0059] A commercial HCI adsorbent (BASF CL-760 in
16" bead form) was loaded into the catalyst bed (1" o.d.
Hastelloy pipe). The procedure described in Example 1 was
repeated in this example and the parameters and results are
summarized in Table 5.

[0060] This comparative example demonstrates that
although a commercial material is useful as an adsorbent for
HCl, it is not necessarily useful for catalytic dehydrochlo-
rination. In this particular example, the results clearly show
that the bed becomes increasingly deactivated, probably due
to irreversible adsorption on the surface of the material.

TABLE 5
fresh organic Selectivity
contact  Expt. H,O  recovered mass to 1230za
Temp time duration  240fa mass H,0 recovered % by 'H
Ex. # Catalyst (°C.) (sec) (hours) delivered (g) mass (g) (g) recovery NMR (%)
(5A)! BASF 250 60 24 61 507.31 524.58 20.79 96.0 71
CL-760
5B BASF 250 60 24 60.5 503.88  506.73 42.66 97.3 15
CL-760
5C BASF 250 60 24 61.5 500.71 502.56 60.38 100.1 10
CL-760

1A 10° C. exotherm was observed during Experiment 5A and was presumably due to adsorption of HCI on the bed of CL-760.
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Example 6: Comparative. Dehydrochlorination of
240fa with a 0.5% Pd/C Catalyst

[0061]
form was loaded into the catalyst bed (1" o.d. Hastelloy
pipe). The procedure described in Example 1 was repeated

A commercial source of 0.5% Pd on C in V16" bead

in this example and the parameters and results are summa-
rized in Table 6.

[0062]
Pd/C, a material sometimes useful for dehydrochlorination,

This comparative example demonstrates that 0.5%

is not always effective for dehydrochlorination. In this
particular example, it was not effective at all.

Sep. 20, 2018

catalyst was not pre-fluorinated with HF prior to use. The
bed was heated to 250° C. The water column was loaded
with 500.19 g of fresh de-ionized H,O. A flow of 240db
(1,1,1,2,3-pentachloropropane) was initiated and was deliv-
ered to the catalyst bed at the rate of 2.52 g/h (4 7 cc/min)
as a mixture with N, which was delivered at 8 cc/min. Thus,
the molar ratio of N, to 240db in this experiment was 1.7:1.
The effluent from the reactor was directed through the H,O
column. The flow of 240db/N, was continued for 24 hours
during which time a total of 60.5 g of 240db was delivered
to the catalyst bed. After the specified time, the flow of

TABLE 6
fresh organic Selectivity
contact  Expt. H,O  recovered mass to 1230za
Temp time duration  240fa mass H,0 recovered % by 'H
Ex. # Catalyst (° C.) (sec) (hours) delivered (g) mass (g) (g) recovery NMR (%)
6 0.5% 300 60 23 57 501.69  512.19 25.66 96.3 very low
Pdon C

Example 7: Comparative. Dehydrochlorination of
240fa Over Al,O,

[0063] Neat Al,O; in V16" bead form was loaded into the
catalyst bed (1" o.d. Hastelloy pipe). The procedure
described in Example 1 was repeated in this example and the
parameters and results are summarized in Table 7.

[0064] This comparative example demonstrates that Al,O,
which is used as the catalyst support in all of the previous
examples is not active for dehydrochlorination of 240fa.

240db was stopped and the N, flow was continued to ensure
that all labile organic materials have been purged from the
catalyst bed. Next, the water column was removed and the
contents weighed (550.23 g). The resulting two phases were
separated and individually weighed. The aqueous phase
weighed 512.98 g. The organic phase weighed 37.25 g.
Analysis of the organic phase by "H NMR indicated 100%
selectivity to 1,1,2,3-tetrachloroprop-1-ene (1230xa) and

fresh organic Selectivity
contact  Expt. H,O  recovered mass to 1230za
Temp time duration  240fa mass H,0 recovered % by 'H
Ex. # Catalyst (° C.) (sec) (hours) delivered (g) mass (g) (g) recovery NMR (%)
7A  ALO; 250 60 23 59.5 506.96  508.66 41.25 97.1 2.4
7B ALO; 250 60 21 52 508.15 509.68 53.08 100.5 2.0

Example 8: Dehydrochlorination of 240db Over a
Non-Activated Ni/Cr Supported on AlF; Catalyst to

Give 1230xa
[0065] Ina manner similar to that described in Example 2,
dehydrochlorination — of  1,1,1,2,3-pentachloropropane

(240db) to 1,1,2,3-tetrachloroprop-1-ene (1230xa) is accom-
plished by passing 240db through the catalyst bed with a
sufficient contact time and at the appropriate temperature to
accomplish the desired conversion.

[0066] A non-activated Ni/Cr supported on AlF; catalyst
(V16" to 14" bead form) was loaded into the catalyst bed (1"
0.d. Hastelloy pipe). The term “non-activated” means the

0% selectivity to 240db. Thus, in this experiment, the
recovery was 550.23/560.69=98.1% and the selectivity to
1230xa was 100%.

[0067] Part “B” of this experiment was accomplished as
follows: A fresh load of de-ionized H,O (501.42 g) was
loaded into the H,O column and the flow of 240db/N,
resumed for an additional 7 hours. Following this, the
products were isolated, weighed and analyzed as described
above. In this experiment there was a 99% recovery of
products with 100% selectivity to the desired 1230xa.

[0068] The experiment with 240db to 1230xa was run
twice (Ex. 8A-B) and the results are summarized in Table 8.
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fresh organic Selectivity
contact  Expt. H,O0  recovered mass to 1230xa
Temp time duration  240db mass H,0 recovered % by 'H
Ex. # Catalyst (°C.) (sec) (hours) delivered (g) mass (g) (g) recovery NMR (%)
8A non- 250 60 24 60.5 500.19  512.98 37.25 98.1 100
activated!
Ni/Cr on
AlF;
8B non- 250 60 7 19 501.42 305 10.18 99.0 100
activated!
Ni/Cr on
AlF;

"Non-activated means the Ni/Cr on AlF; was not pre-fluorinated with HE prior to use.

1. A process for preparing a tetrachloropropene, compris-
ing:

flowing a gaseous pentachloropropane over a catalyst at a

temperature less than 500° C. to form a tetrachloropro-
pene.

2. The process of claim 1, wherein the pentachloropro-
pane is 1,1,1,3,3-pentachloropropane (240fa) and the tetra-
chloropropene is 1,1,3,3-tetrachloropropene.

3. The process of claim 1, wherein the pentachloropro-
pane is 1,1,1,2 3-pentachloropropane and the tetrachloro-
propene is 1,1,2,3-tetrachloroprop-1-ene.

4. The process of claim 1, wherein the catalyst is selected
from transition metal oxides, metal catalysts, aluminum
fluoride, and combinations thereof.

5. The process of claim 4, wherein the metal catalyst is
selected from nickel, chromium, and combinations thereof.

6. The process of claim 4, wherein the catalyst is a
pre-fluorinated catalyst.

7. The process of claim 1, further comprising activating
the catalyst by pre-fluorinating the catalyst.

8. The process of claim 7, wherein pre-fluorinating the
catalyst comprises contacting the catalyst with hydrofluoric
acid.

9. The process of claim 1, wherein catalyst t a temperature
ranging from about 200° C. to about 450° C.

10. The process of claim 9, wherein the catalyst is at a
temperature ranging from about 200° C. to about 350° C.

11. The process of claim 1, wherein the tetrachloropro-
pene is captured in a water column.

12. The process of claim 1, wherein the pentachloropro-
pane is in contact with the catalyst for a contact time of 1 to
120 seconds.

13. The process of claim 12, wherein the pentachloropro-
pane is in contact with the catalyst for a contact time of 20
to 80 seconds.

14. The process of claim 1, further comprising diluting the
pentachloropropane in an inert gas.

15. A process for preparing 1,1,3,3-tetrachloropropene
(1230za) comprising:

flowing 1,1,1,3,3-pentachloropropane (240fa) over a cata-

lyst at a temperature of less than 500° C. at a contact
time of 1 to 120 seconds to produce 1,1,3,3-tetrachlo-
ropropene.

16. The process of claim 15, wherein the catalyst is
selected from transition metal oxides, metal catalysts, alu-
minum fluoride, and combinations thereof.

17. The process of claim 15, wherein the contact time
ranges from 20 to 80 seconds.

18. The process of claim 15, wherein the catalyst com-
prises nickel/chromium supported on aluminum fluoride.

19. The process of claim 15, wherein the catalyst is
pre-fluorinated.

20. The process of claim 15, wherein the catalyst is at a
temperature of 200° C. to 350° C.
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