_NEthod and device for the production of phosgene from
dlphosgene and/ or triphosgene The present invention relates to a nethod
as well as a device for the production of phosgene from di phosgene and/ or

tri phosgene by reaction on a catalyst. Phosgene is used in industrial
scale as an inportant starting conpound for the production of diisocyanates
and pol ycarbonates anong others need for phosgene substitutes
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pl ants and,stfaartfmgt lcempdurel f Aot ttinast pnoﬁuctlon of diisocyanates and
polycarbonates among others. A need for phosgene
substitutes has arisen as a result of its high toxicity on
the one hand and the highly restrictive legislative safety
regulations brought about by this with regard to
transport, storage and use on the other hand. This need
is covered by diphosgene (trichloromethyl chloroformate)
that is 1liquid at standard conditions -and -crystalline
triphosgene (bis(trichloromethyl)carbonate) [H. Eckert, B.
Forster, Angew. Chem., 99  (1987) 922-23; Angew. Chem. Int.
Ed. Engl., 26 (1987) 894-95; F. Bracher, T. Litz, .J.
Prakt. Chem., 337 (1995) 516-18; L. Cotarca, P. Delogu, A.
Nardelli, V. Sunjic, Synthesis, (1996) 553-76].

In practice, it has been determined that, as was
previously the case, it is advantageous to use gaseous
phosgene in chemical production processes. Reasons for
this are, for one, that known methods can be run with
existing plants and, for another, the fact that work is
frequently done with an excess of phosgene that has to be
removed after the reaction. However, the separation of
excess phosgene mentioned in the latter case often turns
out to be difficult with less volatile phosgene

substitutes, whereas gaseous phosgene <can be easily
removed [J. S. Nowick et al., J. Org. Chem., 61 (1996)
3929]. However, as a result of the above mentioned

legislative safety regulations, phosgene itself is no
longer commercially available. Hence, a need exists for a
harmless method of production of pure phosgene,
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is stochlometrlcally reacted on metal salts w1th strong
Lewis acid characteristics, such as aluminum chloride or
iron chloride, to phosgene, carbon dioxide and carbon
tetrachloride according to the following equation {L.

Cotarca, Synthesis, (1996) 556]:

C13C-0-CO-0-CCl3 — COCly + COp + CCly.

In this case, the yield of phosgene is only a third of the
theoretically possible- value therewith. Moreover, the
resulting side-products can be disturbing in the
subsequent reactions of phosgene and the conversion
reaction runs uncontrollably to a great extent. On the
other hand, triphosgene is completely stable against
weaker Lewis acids such as titanocene dichloride and

zirconocene dichloride.

Triphosgene can also be reacted to phosgene on activated
charcoal. Although the reaction  here is nearly
guantitative, the reaction is uncontrollable and can even

take on an explosive-like character.

Diphosgene and triphosgene can also be reacted to phosgene
on Lewis bases such as pyridine, but in this case, the
extremely fast conversion reaction is also not

controllable.

In light of this background with the above mentioned
disadvantages of the known methods for reacting diphosgene
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: catalyst comprising one or more compounds with oOne or more
nitrogen atoms with deactivated free electron pair.
Triphosgene can be used in the form mentioned above
(bis (trichloromethyl)carbonate) as well as in the cyclic

form given in the following formula:

ct Cl

In a preferred embodiment, the deactivation of the free
electron pair of the nitrogen atom occurs by mesomerism
and/or one or more electron-attracting and/or space-
filling groups in the vicinity to the'nitfogen atom. The
term “in the vicinity” means particularly “in the a-, B-
or y-position” to the nitrogen atom with deactivated free
electron pair, particularly preferred is ™“in the o-

position”.

Preferred examples of compounds with nitrogen atom with
deactivated free electron pair are compounds with
deactivated imine and/or deactivated amine function.

In a preferred embodiment, they are immobilized by binding
to polymers such as polyacrylic acid or polystyrene. The
immobilized compounds with deactivated imine and/or amine
function are optionally bound to the polymer. chain over
spacer molecules (so-called “spacer”). Examples for such
spacers are alkoxy groups such as triethylene glycol,
tetraethylene glycol and polyethylene glycol groups.
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The auxiliary group metals of the 4th to 6th period as
well as the metals of the 3™ to 6™ period of the main
groups 2 to 5 are preferred as metal atoms of the metal
phthalocyanine, and particularly, the auxiliary group
metals of the 4™ period (Sc, Ti, V, Cr, Mn, Fe, Co, Ni,
Cu, Zn).

The metal atoms of the metal phthalocyanine, especially in
the case of the auxiliary group metals, can be complexed
with one or more additional ligands such as chloro or oxo.
The phthalocyanine and/or the metal phthalocyanines can be
used in any crystal modifications. Examples for such
crystal modifications of metal phthalocyanines are a-CuPc
and P-CuPc.
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structure é?yg?p'ﬁéfggQﬁLOWﬁltro, amlno, lc&failo, carboxy, carbalkoxy,

carboxamido as well as heterocyclic groups.

In a preferred embodiment, the phthalocyanine or the metal
phthalocyanines can be substituted once or several-fold
independently of each other on the benzo groups, wherein
the substituents are preferably selected from the above
mentioned substituents as well as further phthalocyanines
and condensed cyclic or heterocyclic compounds that are

themselves optionally substituted.

The compounds with deactivated amine function are
preferably selected from deactivated tertiary amine
compounds. The deactivation occurs,...in ..a .preferred
manner, by immobilization by binding the amine compound to
polymers, wherein tertiary alkylamines "are  particulariy
preferred, and the alkyl groups are the same or different
and are selected from methyl, ethyl, propyl and higher
linear or branched alkyl groups. - An- example Tfor a
catalyst with deactivated tertiary amine function
according to the invention is N,N-dimethylaminomethyl

polystyrene.

The catalyst for reacting diphosgene and/or triphosgene is
preferably used at a concentration from .0.01 _to 10 mol%,
particularly preferred is from 0.1 to 2 mol%, with respect
to the amount of diphosgene and/or triphosgene. If the
catalyst is a catalyst immobilized to a polymer by binding
of a compound with nitrogen atom with deactivated free
electron pair, then the concentration is calculated based
on the amount of substance (in mol) of the compounds with
deactivated free electron pair bound to the polymer chain.

In a preferred embodiment of the method, this is carried
out with diphosgene and/or triphosgene 1in the 1ligquid



The auxiliary group netals of the 4th to 6th period as well as the netals
of the 3[err] to 6[err] period of the main groups 2 to 5 are preferred as
netal atons of the metal phthal ocyanine, and particularly, the auxiliary
group netals of the 4th period (Sc, Ti,  C, M, Fe, Co, N, Cu, Zn).
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The present invention also provides a device for the
production of phosgene from diphosgene and/or triphosgene
as reaction material that comprises a storage vessel for
diphosgene and/or triphosgene and a reaction chamber, with
phosgene outlet, connected to the storage vessel and

containing the catalyst.

In a preferred embodiment, the reaction . chamber is
equipped with heating unit that is optionally
electronically -controllable. This heating "unit can be
used in order to optionally melt reaction material
transported from the storage vessel to the reaction
chamber and/or to accelerate the conversion reaction-by an

increased temperature.

It is preferred to provide the reaction -chamber- with a
funnel-shaped return flow device discharging into the
reaction chamber. In this nmanner, evaporated or
transported diphosgene and/or triphosgene can be .condensed
in the reaction chamber and led back into the reaction
system. In a preferred embodiment, the return flow device
consists of a reflux condenser with heat exchanger mounted
on the outside of the device or of pitched baffle plates.
The Dbaffle plates preferably consist of coated metal
plates. The coating can consist of a suitable inert
plastic such as polytetrafluoroethylene or perfluorocalkoxy
polymer or glass for example. The baffle plates of metal
possess a high thermal conductivity such that a thermal

equilibrium can be easily set in the reaction chamber.
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di phosgene and/or triphosgene in the liquid

Figures 1 and 2 show preferred embodiments of the device
according to the invention. The device consists of - an
encased housing (17) of suitable, inert plastic (for
example, polytetrafluorocethylene (PTFE) or perfluoroalkoxy
polymers (PFA)) or metal with plastic (PTFE, PFA) or glass
insert or coating (19). The storage- wmessel. . (1) .for
diphosgene and/or triphosgene (4) comprises a closing
cover capable of being fastened (21) or a locking screw
(23) on the upper side and a dosage device with closable
passage opening (25) to the reaction chamber (5) for the
reaction material. The closure (27) of the +passage
opening (25) can be a flap, cover or a sliding shutter.
As a result of the gas development during the reaction, a
pressure lock can also be used as a passage opening that
permits a higher pressure in the reaction chamber with
respect to the storage vessel without phosgene entering
the storage vessel with open passage opening, for. example,
in the transport of the reaction material from the storage
vessel into the reaction chamber.

The dosage device can be a simple opening (29) (especially
in the case of the use of triphosgene in tablet form (2))
or a motor-driven drive (31) such as a screw drive for
example.

In order to avoid moisture in the storage vessel, a
dehydration unit (33) with suitable drying substance (for
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which is connected over a gas line with an exhaust, is
mounted in the reaction chamber directly above the
reaction mixture. The return flow device is configured in
the form of baffle plates (15) or as a reflux condenser
for the phosgene produced (11) with heat exchanger (13).
A gas exhaust valve (7) is found at the top end of the
reaction chamber (5). The reaction chamber -can. be .cleaned
after completion of the reaction with gas, for example
inert gas or dry air, wherein the gas exchange can occur
over the safety valve (35) and the gas exhaust valve (7).

Figures 3 and 4 schematically show special embodiments of
the dosage device with which the reaction material 1is
transported into the reaction chamber. In Figure 3, the
delivery of the tablet-formed reaction material (2) £from
the storage vessel (1) into the reaction chamber (4)
occurs according to the “revolver principle” with a
rotatable disk (37) with at least one. passage opening.
(25), preferably two or more openings, for the up-take of
tablets. By turning of the disk (37), the tablets are
transported into the reaction room (5) over the heating
unit (9). In this connection, the disk (37)
simultaneously functions as a pressure lock. In an
embodiment schematically represented in Figure 4 as a top
view, a disk (39) with several openings (41) that are
filled with the reaction material (2) in tablet form
functions as a pre-formulated storage vessel for the
transport of the tablets over the heating unit (9). The



on the outside of the device or of pitched baffle plates. The baffle plates
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exchanger and the gas exhaust over a valve.

The following examples 1-21 more closely illustrate the

invention.

The catalysts according to the inventioa-..used .in .the
examples as well as the reaction conditions and results

are summarized in Tables 1 to 3.

The reactions are carried out in a two-necked flask with
reflux condenser that is connected with a cold trap ending
in a drying tube. The reaction temperature is measured by
& thermometer in the second neck of the reaction flask.
Heating of the reaction flask occurs by an oil bath -with a
thermometer. In the n@asufements of the volumetric flow
rate, the cold trap is replaced by a gas buret with ice

water/ice as a sealing liquid.

Diphosgene and/or triphosgene is put into the reaction
flask and heated at a bath temperature of 100°C. When the
entire reaction material is melted (for triphosgene, at 80
to 85°C), the catalyst is added all at once through the
neck provided with the thermometer and the flask 1is
sealed. After about 30 seconds to 1 minute, a uniform
phosgene development arises which constantly runs further
until the end of the reaction. The bath temperature is
adjusted to the desired wvalue and triphosgene sublimed



passage opening (25) to the reaction chanber (5) for the reaction

material . The <closure (27) of the passage opening (25) can be a
flap, cover or a sliding shutter. As a result of the gas devel opnent during
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continued as described above.

Table 1 shows the phosgene development from triphosgene on
metal phthalocyanines as a function of the concentration
of the catalyst and the bath and/or reaction température.
In the case of the example Nr. 3, the renewed addition of
100 g triphosgene to the previously used. catalyst . .led .to
the same results, which demonstrates that the catalyst is
stable in the reaction over a longer time period. The
following depicted immobilized polyacrylic acid-
tetraethylene gl&col—cobalt phthalocyanine (PAS-TEG-PcCO)
also catalyses the conversion reaction of triphosgene even
at small concentrations (see Ex. 6a): based on the example
of the volumetric flow rate of the phosgene developed by
the reaction of triphosgene on chlorocaluminum
phthalocyanine, Table 2 demonstrates the capability of the
method according to the invention to be controlled by '
regulation of the reaction temperature . and. amount of

catalyst.



THe reaction chanber is equipped with a heating unit (9) for heating the
reaction mxture. A safety valve (35), which is connected over a gas |line
with an exhaust, is nmounted in the reaction chanber directly above the
reaction m xture. The return flow devicélis configured in the form of
baffle plates (15) or as a reflux condenser for the phosgene produced (11)
wi th heat exdhanger (13). A gas exhaust.valve (7) is found at the top end
of the reactijon chanber (5). The reaction chanber can be cleaned after
conpl etion off the reaction with gas, for exanple inert gas o-r dry air,
wherein the gas exchanigﬁig% occur ovelfP%e safety valve (35) and the gas

exhaust val and 4 schepy cally show speci al enbodi nents
of the dosagenglevi ce material is transported into
the reacti anber. In Figure 3, the d ery of the tablet-forned
reaction material (2) fronrthe storage vesseh (1) into the reaction chanber
(4) occurs a%cordrng to the "revolver pffindl pl&' with gcosd atable disk

(37) wth | east one passage &f erably two or nore

openi ngs, for| the up-take of t abl @
tablets are rt 0
(9). this ne %o.

functions 2a pressure ock.
represented Iin Figure 4 as a top view, a
(41) that aré filled with the reaction mater /al (2) in tablet form
functions as a pre-fornul ated storage vessel f95 the transport of the
tabl ets over the heating unit (9). The COOH

(
%ﬁ?ﬁ';; he disk (37), the
vom/{5) over the heating unit
537) si mul t aneousl y
nbodi ment schematical ly
(39) with several openings

Table 3 shows the development from triphosgene on. further
catalysts with imine and amine functions as a function of
the catalyst concentration. Nearly 100% yields of
phosgene are obtained in these cases as well. A "renewed
double addition of 10 g of triphosgene to the catalyst in
example Nr. 17 also leads to the same yield results which
proves the stability of the catalyst. - Immobilized
catalysts are represented in Examples 15, 16, 1l6a as well
as 20 and 21, wherein the examples 20 and 21 use a
compound as a catalyst that contains an amine .function

with deactivated free electron pair.

The reaction of diphosgene to phosgene on chloroaluminum
phthalocyanine (Ex. 19) already occurs at 50°C and is
about four-fold as fast as with the use of triphosgene as
a starting material. Since diphosgene is created in the
reaction of triphosgene to phosgene, it follows that the
decomposition step of triphosgene to diphosgene is rate

determining:

ko k1
(COCl1lp) 3 - (COClgp)o2 + COClop — 3 COCly; ko >> kj.

This also follows from the fact that triphosgene
crystallizes out of the reaction mixture of triphosgene,



9 storage vessel can be configured in the formof a customary blister
packagi ng for tablets for exanple. Plastic, for . exanple PTFE or PFA,
or glass is the preferred material for the disks (37) and (39). In
order to control automatic production of I@hosgene, an el ectronic regul ation
device can be used that displays and regul ates the deliver reaction

mat eri al frERhPEISREr agdidessaralyRé. t &iigdr at BRAYI n Ahe F—é&ct iRt heaber

the return fdyrdiengcecdr and he.nw%fdt%rpoaﬂ%@ﬁe&eﬁa@ﬁ%at tﬁéChé‘-ﬁﬂﬁ[Lyangft he
gas exhaust over a Vvalve he foll ow ng exanples, 1-2

re C
i |l ustrat eetnr?er%véﬁppéﬁng) 'Tr’(téhe%%%%l 9‘%??05&%’& dihgtugghemy eq%%%?‘an

used in thmtexangl e@m@ﬂe\/&ﬁily agryheekegackl @Y contbhoogenandnescdtslpse
sumari zed in Table to_3. 1E§W@S$Ct ons,_are carried out in a

t wo- neckedHQQﬂﬁpﬁngﬂaFeFﬁﬂxb@b tS¥_r¢8nnected with a cold trap
ending in a drying tube. The reaction tenperature is neasured by a

ther monet etpid) the, secapdnnecksof phRgegact ion Mhask o Healddo Blatfie ang

reaction flas OCCUrs Dby an er noneter
measur enent@rdilmlh%dvd)mmnle@efd ohepting t¢€ ddiad reaptiion epiztugehyod

gas buret WlipbHSequRLETdAEe A% A ARl | NOrh{QUifkocess can be repeated
several times such that a safe and controllable phosgene
generator 1is provided. The cycling stability of the
catalysts was demonstrated by the above mentioned
experiments 3 and 17 with used catalysts.

The catalyst activity can be especially preset' in the
metal phthalocyanines by the selection of the metal atom,
whereas the more exact rate of reaction..can occur over the
temperature and optionally the catalyst concentration.

Aside from the mentioned advantages, especially the
controllability of the reaction, further advantages of the
method according to the invention are apparent from
carrying out the examples: after addition of the catalyst
into the melt of triphosgene, a latent period of 0.5 to 1
min. follows, during which no phosgene escapes and
therefore no local excess pressure can arise. Therefore,
the reaction vessel can be opened before the reaction
without special sealing mechanisms, the catalyst can be
added to the melt and the vessel can be closed again.
Furthermore, the development of phosgene occurs over the
entire duration of the reaction in a constant manner and a
sudden change of the rate of formation of phosgene does
not occur in the beginning or in the end phase.

The reaction also runs nearly stochiometrically at higher
reaction temperatures and no side products arise.
Additionally, the method can be carried out as a self-
regulating reaction if the diphosgene precipitated at the



Di phosgene and/or triphosgene is put into the reaction flask and heated at
a bath tenperature of 100[err]C. Wien the entire-reaction material is
nmelted (for triphosgene, at 80 to 85[err]C), the catalyst is added all at
once through the neck provided with the tlBernoneter and the flask is

seal ed. After about 30 seconds to 1 mnute, a uniform phosgene

devel oprremcoa:rluse;; hweadh (togethen withhsreeulnbinabed| traphosgese ) he

reaction. Uaﬁ %ktfﬁﬁsrewe_»e'a%tqdwsﬁﬁelt&petaﬁddes,ane@svaltlse and
tri phosgene su

t
reaction |§qmﬂf4ﬁ&mr¢ntoTbH§ b@ﬁﬁﬂﬁ%ﬁﬁ|3ﬁerﬁ%d?%?ei9app5833€%’gﬁﬁhosgene
(Ihl qui d) I t ﬁ;@ﬁﬁﬁgé@ﬂr%ypfbglmeowfoftmmﬂ@d on: Tlh]l_e teaat bamhi s ended when
the catal yst remins dr ene condense 0
wei ghed ng%mﬁ%ﬁ%ﬁ?£ﬁ|§ﬁ 65gtﬁ@ 3i Feacyon, %Q%EFugér% }gefépea ed once
or several M0°eundée thiphdagedd tlsreaddsmctions. thAE aré:@(tth on flask
still rovi,ded with the_used | yst X e |s ate e oi

P hesrbrtatterabpie SR KR rd Midelt g0 oe) g rRaaa i

bath pre-h process s con escrl bed
above.  Talmpelrstons Lhetblaoigat@njm@@pl@m fEbﬁmpllieﬁhés"g@Wéi orParket al

pht hal ocyanifies A5 2 f4B6LLOR A8l dt by QPNEERtIBtLNERE higneal detsirandt he
bath and/or reaction tenperature.
diphosgene; w1th the slow reaction (Example 7a), the

reaction temperature takes on a constant value at 145°C.

Hence, the present invention provides a method in which
phosgene can be produced from safe convenient substitute
materials (precursors) in manner that can be regulated and
controlled as well as a device for fast and simple
production of phosgene from the mentioned.substitute

materials.



In the case of the exanple Nr. 3, the renewed addition of 100 g tri phosgene
to the previously used catalyst led to the sane results, which denonstrates
that the catalyst is stable in the reaction over a |longer time peéeriod. .
The foll ow ng depi cted i rmobi i zed pol yacrylic aci d- tetraethyl ene
gl ycol -cobal t pht hal ocyani ne (PAS-TEG PcCO) al so catal yses the conversion
reaction of triphosgene even at small concentrations (see Ex. 6a): based on
t he exanple of the volunetric flow rate of the phosgene devel oped by the

reaction of tri phosgene on chl or oal um num pht hal ocyani ne, Table 2
denonstrates the capability of the nmethod accordipng to the invention to be
control |l ed by|[regullatilon| of [hel rjeadti on tenperaturie |and anount of
catal yst. o ¥ Zlerr] -
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Tabl e 3 shows the devel opment fromtriphosgene on further catalysts with
imne and am ne functions as a function of the <catalyst concentration.
Nearly 100% vyields of phosgene are obtained in these cases-as well. A
renewed doubl e addition of 10 g of triphosgene to the catal yst in exanple
Nr. 17 also leads to the sane yield results which proves the stability
of the catalyst. | mobj | i zed catal ysts are represented in
Exanpl es 15, 16, 16a as well as 20 and 21, wherein the exanples 20 and 21
use a conpound as a catalyst that contains an am ne function with
deactivated free electron pair. The reaction of di phosgene to phosgene on
chl or oal um num pht hal ocyani ne (Ex. 19) already occurs at 50[err]C and is
about four-fold as fast as with the use of triphosgene as a starting

mat eri al . Si nce di phosgene is created in the reaction of triphosgene to
phosgene, it follows that the deconposition step of triphosgene to
di phosgene is rate determ ning: [err] This also follows from the

fact t hat tri phosgene crystallizes out of the reaction m xture of
tri phosgene,

volumetric flow rate
phosgene [ml/min]
7
603
1.
44.8
5

15

bath

temp. [°C]
95
100
110
125
100

catalyst conc.
[mol%]
1
2
2
2
10

triphosgene
amount [g]
10
10
10
10
10

Table 2:
Example
no.

9

10

11

12

13




12 di phosgene and catalyst with many of the catalysts according to
the invention when renoving the supply of energy (cooling), whereas

di phosgene is further deconposed until a conpletely dry residue of

tri phosgene and catal yst remains that can be harnm essly stored. The
devel opment of phosgene can be started again and conti nued by renewed
heating of the reaction mixture of triphosgene and catalyst. This process
can be repeated several tinmes such that a safe and control |l abl e phosgene

generator is provided. The cycling stability of the catalysts was
denonstrated by the above nentioned experinents 3 and 17 with used
cat al ysts. The catalyst gctivilty cgn Qe g¢specipllly preset in the netal
pht hal ocyani ne€ 1Y |t he¢ sel gctiorn) of tfmg [metal | atpm| whereas the nmore exact
rate of react %pjim\o@.@ur aver {tdhe tiempeRater & pEd optionally the catal yst
concentration, a A4iVe FromPhe [MBntiloddd-adVamt pges, especially the
control labilif of [the readtion,| furt|h®r advaptapes| of the method according
to the invent| & 2rle apparent frlom cdrrying out exanpl es: after
addition of the catlal yst into tHe neljt gqf tiri phoggene, a |latent period of
0.5 to 1 mn.|folfgws, durilng wHi ch Mo ghosgene psclapes and therefore no
| ocal excess pres8yre|can drése.| Thereflabe,.of el kefaction vessel can be
< |0 | . ? .
opened before e_rleagti on [WPt hqut speti|dl |$2ali ph§' mechani sns, the catal yst
can be added [ & t8e mglt ard thd vesslel [can be c| osled ggain. Furt her nore,
t he devel opmenty 6f {phdsgene occurs ovler [the efptife [dur&kion of the reaction
in a constant [ TENMMET qnd a [suddgn changg of the [atje ofgformation of
hosgene does — H
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not occur in the begi nning or in the end phase. The reaction also runs
nearly stochionetrically at higher react? on terrperatures and 1o Side

products arise. Additionally, the method can be carri ed
regul ating reaction if the di phosgene pr ecipitated at t ,ﬂ "ﬂ'ﬂgmuum

coolcFﬂ@l’Héad (together with re-sublimted triphosgene) fc i™o
the reaction mxture and reduces its tenperature. Thus, exanples 3a, 7a and

16a prov de E)]Q Eégﬁp at ur, egrgfglglgt%c% dheg Eegﬁ{ ndP £/@ BabRosgene

t enper at ‘on terrper |es about 1 kerr
under t hi s maadl/ob:hree;m@r;tsgmge Atby barehatlﬁhﬁérat @Re aBoveCafed

about 180[err!:gargg%e don erg?ledr t iR i @attt&qjsaest@ron{we;@nsor(&xajml es
3a and 16a) réenmins at a C as a resul't of the hi %kli retur

di phosgene; wioket h@OQP@wnldéacWP-%h (ERENpPE MOTE ¢ FE TRRE%T o %Wﬁ)erét

takes on a cogshaglvslldie Mled4blesekbn palfence, the present invention
provides a nmethod in which phosgene can ge produced from safe conveni ent

substitute materials (precursors) in manner that can be regul ated and
control | gd asMaehbdasaecseding frer éhaimarnd schpracpevdeed cvn othphosdese

fromthe nentkoggdé&mg%£ggt%é?%eiéaﬁ%actlvated by mesomerism and/or
one or more electron-attracting and/or space filling
groups in the vicinity of the nitrogen atom.

3. Method according to claim 1 or 2, characterized in that
the compound with nitrogen atom with deactivated free
electron pair is selected from  compounds with
deactivated imine function and/or deactivated amine

function.

4. Method according to claim 3, characterized in that the
compound with deactivated imine function and/or
deactivated amine function is immobilized by binding to

polymers.

5. Method according to claim 3 or 4, characterized in that
the compound with deactivated imine function is
selected from poly(2-vinylpyridine), phenanthridine,
phthalocyanine and metal phthalocyanines.

6. Method according to claim 5, characterized in that the
phthalocyanine or metal phthalocyanine is substituted

once or several-fold on the benzo groups.

7. Method according to claim 6, characterized in that the
substituents of the benzo groups of phthalocyanine or
metal phthalocyanine are selected from alkyl,
cycloalkyl, aryl, halogen, nitro, amino, cyano,
carboxy, carbalkoxy, carboxamido, phthalocyanine and



[ér}]‘

10.

11.

12.

13.

14.

15.

1 | 0

condensed cyclic or heterocyclic groups that are

themselves optionally substituted.

Method according to claim 3, characterized in that the
compound with . deactivated amine function is a
deactivated tertiary amine compound.

Method according to one of the previous claims,
characterized in that the catalyst concentration is
0.01-10 mol%, especially 0.1-2 mol%, with respect to
the amount of diphosgene and/or triphosgene.

Method according to one of the previous claims,
characterized in that the diphosgene and/or triphosgene

is in the liquid state.

Method according to one of the previous claims,
characterized in that the reaction temperature is 80 to
150°C.

Device for the production of phosgene from diphosgene
‘and/or triphosgene comprising a storage vessel (1) for
diphosgene and/or triphosgene and a reaction chamber
(5), with a phosgene outlet (7), connected to the
storage vessel (1) and containing the catalyst (3).

Device according to claim 12, wherein the reaction
chamber (5) is equipped with a heating unit (9) that is
optionally capable of being regulated electronically.

Device according to <claim 12 or 13, wherein the
reaction chamber (5) is equipped with a return flow
device discharging into the reaction chamber.

Device according to claim 14, wherein the return flow
device are a reflux condenser (11) with heat exchanger
(13) mounted on the outside of the device or pitched
baffle plates (15).



17 d ai ns 1.

[I\/g': H)d for the p H“g!“!ﬂnoluﬂlll)“mbene f}%m d| phosgene and'/.or

triphosg characterized in that

S L LS

at oms Wi ron pafr od according to
claim1, charé&tbéricoasiist tdtlétcwal’eed metal.

17. Device according to one of claims 12 to 16, wherein the
storage vessel (1) is configured for up-take of

triphosgene in tablet form.



free el ectron pair is deactivated by nesomeri sm and/ or one or nore

el ectron-attracting and/ or space fi.lling groups in the vicinity of the
nitrogen atom 3. Method according to claiml or 2, characterized in

t hat t he conpound with nitrogen atomw th deactivated free el ectron
pair is sel ected from conpounds W th deactivated i m ne
function and/or deactivated am ne Ansieddeon. 4. Method according to
claim 3, characterized in that the conmpound with deactivated imne
function and/or deactivated am ne function is i mmobilized by binding
to pol ymers. 5. Method according to claim3 or 4, characterized in

t hat

e .conpound with de cai ated i.m n% funcmﬂoh .iﬁ sel ect ed
from pol y08- ViVRHR, (GOGFHEs 2 mﬁ‘ﬁg afff hPregptiRe Phosedlf 1160918 PIREENH HRL al
pht hal ocy &riphosgene, b§.readtiinhar a aatabyst icomptising| arienorSsevetsd campenndewithnonehex

Sover al - SrARUHRReRCaBinst Bhl oP P 20P ARG BIBHAAL, THECHvento Yafinef
char act er comagmsn at davice Hor preparings phosgenesfrom diphosgeneo agd/ou plsiphpsgene, for

pht hal OCyfl‘Hbl@ﬁleﬂfi gsaid'?ﬁ-tﬁ!)d. pht hal ocyani ne are selected from alkyl,
cycl oal kyl", ar y?, hal ogen, nitro, am no, cyano, car boxy,

car bal koxy, carboxam do, phthal ocyani ne and



18 - condensed cyclic or heterocyclic groups that are

t hensel ves optionally substituted. 8. .. Method according to claim 3,
characterized in that the conpound with deactivated am ne
function is a deactivated tertiary am ne conpound. 9. Method
according to one of the previous . qlains, characterized in that
t he catal yst concentration is 0.01-10 nol % especially 0.1-2 nol %
with respect to I:P unt of }di phosgene and/or trjphosgene. 10.
Met hod accordi ng tdlon of the previous clai ] characterized in
t hat the di phosgene and/ or triE isint liquid state. 11.
Method according to one off revi ous : characterized in
that the reaction tenperature as D 150[ gr . Device for the
production of phosgene from difjhasgane a r triphosgene conprising a
storage vessel (1) for 2dig Yeeehgt and/ t J@ne and a reaction
chanber (5), with a phksgd :H.‘; bt ), copnected to the st or age
vessel (1) and containing theij ”n'ff : ._ ¥Bevice according to
claim 12, wherein the qead; s ;@‘. ch er ) is equipped with a
heating unit (9) that is  #ff == -h- 17
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optional |y capabl e of being regul ated el ectronicatly. 14. Device

~according to claim 12 or .13, wherein the reaction chanber (5) is
equi pped with a return flow devi ce discharging into the reaction -
chanber .- 15. Device according to clai2i2l4, wherein the return flow
device are a reflux condenser (11) with heat exchanger (13) nmounted on
t he outside of the device or pitched baffl e plates (15). 16.
Device according to claim 15, wherein the baffle plates (15) consist of
coated netal. 17. Device according to one of clains 12 to 16, wherein the
storage vessel (1) is configured for up-take of triphosgene in

tablet form

Fig. 3
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