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WD 2004/ 076351 PCT/ EP2004/ 001516 Process for the
production of hydrogen cyani de by the BMA process and

WO Wat/e63dt for the inplenmentation thereof Deseri/peio0d1001516

The invention relates to a process for the production
of 5 hydrogen cyanide by the so-called BVMA process,
wherein an aliphatic hydrocarbon with 1 to 4 C atons

is reacted with anmonia in the presence of a
1000 _to- 1350C and

' cont,ai ni ng,cat al yst t
B Al RO rs PG iden Suatren: fyomina on the BMA
gaspra¢ei(s Hrel i cavonlyon forttlke isplibmenttatd GfttlesSdos
for the inplenentation of the process, with which .
sooting problenms can be reduced and/or the production
Deapeipttiyorcan be increased through increased catal yst
activity. 15 The BMA process for the production of '
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ax&ge service life of the catalysts used, various
C

3 st tRARS R Peeh PRyesEIgarentafmise catalyst

aprioE £ AdEFIOgai® hi-Afed Ocdsn 636, isakaiet=x ¥ ®ut of -
.yl Qé/ceto_llov\hi ch, in addition to one or nore platinum . .
et al S, 6ht%th al uni ni um and/ or 25 magnesi umin
metallic formor as a nitride. No indications as to
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can be reduced and/or the production capacity can be

increased through increased catalyst activity.

The BMA process for the production of hydrogen cyanide is
known per se - see Ullmann’s Encyclopedia [sic] of
Industrial Chemistry, 5*" Rev. Ed. [sic] 1987, wvol. A8,
Pages 162 - 163,

In an effort to increase the yield of hydrogen cyanide and
the service life of the catalysts used, various catalyst
systems have been investigated. In the'process according to
DE-A8 10 13 636, catalysts are employed which, in addition |
to one or more platinum metals, contain aluminium and/or
magnesium in metallic form or as a nitride. No indications
as to which platinum metals should be combined with one
another to obtain some advantage compared-with the sole use
of platinum in combination with the base metals mentioned

can be taken from this document.
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of platinumin conbination with the base netals
menti oned can be taken fromthis docunent. 30 WO
WO 20048768576351 PCT/ EP2004/ 001516 2 In the procees/EP2004/001516
~according to EP 0 299 175 Bl an aliphatic hydrocarbon
with 1 to 4 carbon atons, pawticularly methane, is
reacted with ammonia in the presence of a catal yst.
| ayer . located on a shaped article. The catal yst |ayer

' | ypregnating.t S ed article with
Iﬁ%ﬁsﬁ%%% %?rnc:f%ég ppgt#”ﬁuﬁw Egﬁsrﬁ%’d Bl winpddphatic
hydrrcamprhetiiingl tnder caedani agoaendigairaisuPhENQUSBthane,
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id Ml % = 0 407 809 Bl a process for the
productﬁgﬁ%gt%l%acg\g% I¢al | y active coatings on the :

surface of shaped articles consisting of alum nium
oxi de is known for _

‘The problem of sooting of the catalyst in the‘BMA process
is also addressed in DE Offenlegungsschrift 19 33 240. To
Treduce the fsooting tendency, a catalyst.is employed which
comprises a coating of platinum, which can optionally be
alloyed with up to 20 mole % of another metal, on calcined
mullite as support. There is no disclosure as to which
other alloying constituents could be involved here.

From EP 0 407 809 Bl a process for the production of
catalytically active coatings on the surface of shaped
articles consisting of aluminium oxide is known for
hydrogen cyanide production by the BMA process. For the
coating, a suspension containing particulate elemental
platinum metal and particulate elemental aluminium in an
atomic ratio of Pt : Al of 0.001 to 1 is employed. The
suspension, with the carrier ligquid preferably comprising
organic solvents, can additionally contain adhesive oxides
Orf precursors thereof, such as poly(organoalkoxysiloxanes).
.The Ccatalytically active coating contains, iﬁ addition to
the platinum metal, aluminium and/or aluminium nitride
formed therefrom. Compounds such as can be formed by the
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25 hydrogen cyani de production by the BVMA process. For
the coating, a suspension containing particulate

WO glogpmntial  pl ati num nmetal and parti cul at e el poembadossoo1516

alumniumin an atomc ratio of Pt ; Al of 0.001 to 1
is enpl oyed. The suspension, with the carrier liquid
preferably conprising 30 org%nlc sol vents, can '
additionally cont ai n adhesi ve oxides or precursors
lt er eaqf,,. suc s poly (organoal koxysi | oxanes). The
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contai n oné or nore other catal yti cal active

bt gteducasmountle sapadt 2l of Ci@plaérngslréé@@e@qr&loned
heeses RIS @@Iﬁﬁﬁldz:ﬁ?ﬂ’ S@cm?ﬁél. oRed i nke @ 3%l be
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pUA NI b 6GETLd % AT 7Y 2" BUKARLEES CEUPRY witn
platinum alone

- While it is true that the above-mentioned EP patent teaches

how coatings of different coat thicknesses can be produced
on a shaped article, there is no indication of what measure
could be used to reduce the sooting problem and/or to
increase the catalyst activity and thus the production

capacity that can be achieved.

The mechanism of Pt*-mediated C-N linkage was investigated
by Schwarz and colleagues using the example of HCN
synthesis from methane and ammonia - J. Am. Chem. Soc.
1999, 121, 10614 to 10625. It follows from this
investigation that, compared with other transition metal
cations, including Fe*, Co*, Rh*, W%, 0s*, Ir®' and Au*, pt*
occupies a special position with respect to the.ability to
activate methane and mediate the C-N linkage. In contrast
to platinum, gold is not capable of activating methane,
i.e. of performing the first step of a carbene formation
(AuCH**) . On the other hand, an AuCH?* obtained by other




Wiile it is true that the above-nenti oned EP patent
teaches how coatings of different coat thicknesses
can be produced on a shaped article, there is no

i ndi cati on of what neasure 204could be used to reduce
t he sooting problemand/or to increase the catalyst
activity and thus the production capacity that can be
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1.8/dal soot for oes nevertheless occur
cata 3;es?)t ! sslﬁefsa&gm#%b‘ﬁ%?ﬂﬁﬁuémdpﬁhémecﬁpre|makes certain
CoRdErcEiemmeat aletsdssary. To reduce soot formation or to

treat a deactivation that has already occurred due to soot
formation, the molar ratlo of ammonia to methane used can,
for example, be 1ncreased more markedly or the reactor can
be operated periodically with ammonia only. However, these
Counter-measures mean that a larger quantity of ammonia has
to be separated out of the reaction gas, resulting in
increased process costs. According to another alternative
for reducing the soot problem, the contact tubes can be
mechanlcally cleaned periodically, but this is time-

. consuming and therefore leads to a reduction in plant
availability and thus capacity.

Disclosed may be an improved process for the production of
hydrogen cyanide by, the BMA process. The improvement relates on
the one hand to reducing the sooting tendency of the catalyst
and thus can increase the plant capacity. As an alternative or
in addition to this, the sooting tendency of the catalyst to
be employed in the new process can vary within the

conventional framework if, at the same time, the catalyst



is located on the inside of contact tubes, e.g. nade
of alum nium oxi de. The soot formation - the term
soot below includes all carbon-containing deposits on
the catalyst - leads to | osses of efficiency and

t herefore nmakes certain cognt er - measures necessary.
To reduce soot formation or to treat a deactivation

t hat has al ready occurred due to soot fornmation, the

a f o, net hane used
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plant 1s again achieved process can be
doped dektilvaplid.-om t he fol | ow ng

In another aspect, there is provided a catalyst suitable for
implementing the BMA process for the production of hydrogen
cyanide, containing platinum and gold and aluminium nitride and/or
a platinum-aluminium alloy in the form of a coating adhering
firmly, by means of an oxide or silicate adhesive, on a shaped
article consisting of an oxide, carbonide or nitride ceramic

material, particularly of aluminium oxide.

The subclaims of the process relate to preferred embodiments

thereof.



descri ption, can be achieved by enploying a platinum
catal yst, which is doped with other elenents in a
certain way. In one aspect, Bhere is provi ded a
process for the production of hydrogen cyanide by the
so-cal | ed BMA process, wherein an aliphatic
hydrocarbon with 1 to 4 C atons is reacted with
ammonia in the presence of a platinum containing
catal yst at 1000 to 1350 C and hydrogen cyanide is
separated out of the reaction gas forned,
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adhering firmy, by nmeans of an oxide or silicate
adhesive, on a shaped article consisting of an oxide,
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(%%gqa%e%r the doping in a quantity in the range of
- 0°50 nole % particularly 0.1 to 30 nole %

based on platinum The sooting tendency of a platinum

éat al yst doped with gold corresponds approximately to
e gner handygeld fsA fapirgciemeptis unexpeciesly distinggshed by

' ' . : I I Ncr e
B Kt D atchyp A et G B R SBaatust
duped,e.golith 48 moledi gudd easaseirdn platinoe ies pR@t Butput can thus
distin uishﬁd bM . X N
be increased although the soot formation is not reduced or is not significantly
reduced. The result of doping with gold is particularly surprising because, as
shown by the investigations by Schwarz et al. evaluated above, gold alone is

not capabie of activating methane.




the fact that the catal yst activity increases
significantly. By using a catalyst doped e.g. with 10
nmol e % gol d, based on platinum the plant output can
thus be increased although the soot formation is not
reduced or is not significantly reduced. The result
of doping with gold is particularly surprising
because as shown by the investigations by Schwarz et
eval uated above, gold alone is not capabl e of
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According to a particularly preferred embodiment, the BMA process is
performed in the presence of a catalyst coating arranged on a shaped article
consisting substantially of aluminium oxide. The catalyst coating is obtainable
by applying a suspension on to the shaped article, said suspension
containing, in addition to particulate elemental platinum, particulate aluminium
or aluminium nitride and gold



by applying a suspension on to the shaped article,

sai d suspension containing, in addition to particul ate

el enental platinum particul@te al um nium or

aluniniun1nitride and gold 8 and a precursor of an
Lde or s hesi.ve in
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conmponents of the catalyst are alumniumnitride
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consisting of an oxide or nitride ceranic nmaterial

tﬂgs’w ?Fb(gees or silicate adhesive. The catal yst or
talyst

COAL | ng can be produced by a nethod that is
known per se, the quantitative ratio according to the
invention of platinumand doping elenent (s) being
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to the rnvention 0 emen,
tpdimsba@ed article by means of an oxide or silicate adhesive.

The catalyst or catalyst coating can be produced by a method that is known
per se, the quantitative ratio according to the invention of platinum and doping

element (s) being used.



reduce the problemof sooting in the BMA process. By
doping of platinumwth gold it was possible to

i ncrease catal yst activity sinificantly. As a result

of the neasures according to the invention it has
becone possible for the availability of a BMA
production plant to be prolonged and thus for the
production capacity to be increased. The invention is
expl ai ned further by nmeans of the foll ow ng exanpl es.
§he advawiages of MWenmsmaomnymmt in the ﬂacaﬁmt,dsy the

I
RPN agaghliig BifsiilentRhaf Jor BRNY Sednty Tuagaossble to
re@mt:e i ttﬂﬂ@msdf%btln ih theBVRpRJcats @Wbﬁmg of platinum with
letely or partially replaced by netals to be

onm
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mmeI\m prbduation ]:ﬂ)arﬁ' tg bplprbionged HhdGhgs Abr thevstedudtideO
% égp g phenyl et hyl pol ysil oxane

Cﬁﬁﬁé ¢ §a§@$yrogen|c silica (Aerosil(r) 300,
Degussa) 10.0 g poly (nmethyl/butyl)mnmethacrylate as 40%
m xture in 15 toluene 40 m toluene A sufficient
Thaaimviettjornis expaiabd Vertherdnumeana of the folldwiregdexamples.
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into the tube so that, after drying (substantially,
-toluene |oss), approx. 1 g of dried catal yst paste

woi28040968f ed 20 evenly on the inner surface of

stated below. 3 In each case, 5 tubes were ng??gh&ﬁ%ﬁkﬂﬁ
(length 40 cm di 8 mm. After activating the

catal yst by heating under N2l8t  1300C, a '

net hane/ anmoni a feed m xture was passed through the
tubes arranged in a | aboratory reactor at 1300C 25 -
Exammleppnal oven tenperature) for 5 h. The reaction gas

m xture was. sel ectively anal ysed from each tube. In :
Qarder1.to be able to investigate the sooting with a
practicable test duration, the nolar. ratio used was
aﬁ{usted to 0.7 nol/h NH3 and 1.0 nol/h CH4 conpared
THiS KatRLYStaRgirds Foompheose e sode, N3 Agkcdss) Pd and

WThersoohchbeportbien Wato detieiddned ok aﬂ&ﬁ@ﬁ.ﬁ:&%ﬁﬂgension) ,

LAny.nodi fications may be taken fromthe follfow
lélxi’ﬁﬁngPié\%lQB@Mé?empéeﬁﬁépzozﬁ/m%mlln aced by
We&la@satofMeoﬂﬁﬂe?&%g@tléc?p%%ddinﬁé%@ﬁéni Btfﬁa;?l% lacquer -
one_t ube cont ai ni co n e

s At Yoo PRSP T P Corfar FeGRb b6t fodds BF 0 407
80i9nBér nBhesfandaed) forThhef eed afertde gasnplekutensisted
ofNH3+CH4) was identical in all 5 the tubes. The firing

of all the tubes was uniform because of the oven

desiEn..Exanples 1 to 5 For conparison purposes, the
7cHt R §8inBMements Pt, Ag, Cu, Au, Wand Pd were each .

10neegt hyabegdderdiwi dugbdYox | M 1 hen) 10 basic

fgrnulatlog, Et was _repl.aced by the other el enments.

3.5 g phenylethyl polysiloxane (oligomer)

0.3 g pyrogenic silica (Rerosil® 300, Degussa)

10.0 g poly (methyl/butyl) methacrylate as 40% mixture in
toluene ‘

40 m)l toluene

A sufficient quantity of the above lacquer was introduced
into the tube so that, after drying (substantially toluene
loss), approx. 1 g of dried catalyst paste is located
evenly on the inner surface of the tube stated below.

In each case, 5 tubes were coated {length 40 cm, d; 8 mm).
After activating the catalyst by heating under N, at
1300°C, a methane/ammonia feed mixture was passed through
the tubes arranged in a laboratory reactor at 1300°C

{internal oven temperature) for 5 h. The reaction gas

mixture was selectively analysed from each tube. In order
to be able to investigate the socoting with a practicable
test duration, the molar ratio used was adjusted to

0.7 mol/h NH; and 1.0 mol/h CH, compared with the standard
{approx. 10 mole % NH; excess). The soot formation was '
determined gravimetrically. Any modifications may be taken

from the following examples.



Average values for the increase in weight (= sooting)
of the tubes can be taken fromthe follow ng table.

WO @@mﬂ;@.ﬂ Cat al yst el ement Wi ght increase (”UBCT/ﬂ‘PﬂmO] 16
>'Pd 250 3 Cu 1100 4 Ag 3400 5 Au 3100 >

2050 15 The suitability of these netals for. HCN
formati on decreases. in appiéxi mately the sanme order
as the sooting tendency increases. Exanples 7 to 12

20 Catal yst coatings were investigated in which.
TH atdbutatwasy dven p\raisrra;qu:qqi@:ﬂyxsitmres atuaad, inorpahedase,
th th ener al farnulatlo . 10 no '

w% | HiEa 9ﬁ§§ﬁﬁﬂ%ﬁf\ﬂ3 %%6%% £ %%g%ba51c platlnum
fd%ﬁﬂﬁﬁﬂﬂﬁMﬁﬂﬁi&xﬁpahi%aﬂepumpomemt(Dmbdrnihestandard
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5>  tHg gmbeve The Imlrrgy tfaiblasll Sy t*@nb@ﬁewqgt upaprmypecause
offﬁhélgygﬁ\ﬁggi@@chanlcaIIy freed from adhering soot

known nmeans.” The 2d test run was. then perforned.

Vél ht increase (ng) Exanple Doping el enent 1St test
Examplasm k d@ 3 un

For comparison purposes, the catalyst elements Pt, Ag, Cu,
Au, W and Pd were each investigated individually._In the
. 10 basic formulation, Pt was replaced by the othér'elements.
i;) Average values for the increase in weight (= sooting) of
the tubes can be taken from the following table. ‘

'Ex. no. Cataiyst element Weight increase (mg)
i Pt 150
2 Pd 250
3 Cu 1100
4 Bg 3400
5 Au 3100
:;) | 6 W ' 2050

15 The suitability of these metals for HCN formation decreases .
in approximately the same order as the sooting tendency

increases.

Examples 7 to 12

20 Catalyst coatings were investigated in which platinum was
‘the primary catalyst metal and, compared with the general
formulation, 10 mole % Pt was replaced by the doping




7 Reference (Pt) 550 150 8 Cu 600 90 9 Ag 440 20 10

Au 640 50 11 W330 40 12 Pd 370 70 O Wiile the soot
WORB44at35on was rel atively strongly nmarked in gdwebioosboisic

test run, the second test run shows the reduction in

soot formation resulting froqbthe dopi ng according to

the invention even nore clearly. In addition to the

quantity of soot formed, the product gas 5

ition.was analysed at the beginning of the 1st
%ﬁ%@ﬁﬁrﬁﬁFgFPB?dbe &ﬁeﬁﬁﬁé%ﬁﬂ%ﬁy%%mﬁbef@@@twm@ed only Pt,
Y.gpanpedobyngsedtimegt.The vol ume concentrati on of HCN
in the reaction gas given in the follow ng table may

™e TepLipned-as astrgasure of the 0 catalyst actjvity,
since't%ggoggrgt?ng %:%n??%n@aﬁeps g8%§Paﬁ¥“%ﬁdt%e
foddentngetshdple was al ways running at the sane tine.

WO 2004/ 076351 PCT/ EP2004/ 001516 13 Exanpl e No.
ABepi-nghe!l efent, Jo HEN by I LN he_reacti,on gas

Ref erence’ (Pt) Slés. 1 '8 t&i@lg. gekgwigelwggﬁaf&%fﬁg_ greed
from adhering soot by known means. The 20 test run was.

then performed.

Weight increase (mg)
Exanmple Doping element 1%% test run |2 test run
7 Reference (Pt) ' 550 150 |
8 Cu 600 ‘ 90
9 Ag 440 20
10 Au 640 : 50
11 1] : 330 40
12 _ Pd | 370 70

While the soot formation was relatively strongly marked in
the first test run, the second test run shows the reduction
in soot formation resulting from the doping according to
the invention even more clearly.

In addition to the quantity of soot formed, the product gas
- composition was analysed at the beginning of the 1°% test
run, i.e. before the catalyst surface was impaired by
sooting.

The volume concentration of HCN in the reaction gas given
in the following table may be mentioned as a measure of the
catalyst activity, since the operating conditions were
constant and a reference sample was always running at the
same time. ' ‘



11 W14.0 12 Pd 16.3 Exanples 13 to 16 Dopi ng

el ements were added to the formul ation nentioned at 5.
WO2He/03633i nni ng; the Pt content remai ned unchangegygrIdSooisis

testing was perfornmed under conditions that were

ot herw se conventional. The igsul ts may be taken from

the follow ng table. Exanple”No. Doping elenent;

Wei ght increase anount used (nole % (ng) based on Pt)

13 Reference (Pt) 280 14 Ag;- 10 % 100 15 Cu; 10 %

200 16 Au; 10 %290 14 dainms: 1. Process for the
production of hydrogen cyanjde by the so-called BVA

P
EREMERS SNowher ei n' ar iRk ot ocar bga  pwit Ry Jc?iu‘l’ne in

C atons is reacted with ammonia in the resence of a ‘
pl ati num cont ai ni nd catal yst at 1000 to]|thgs@eagidion gas

Thydrogen cyani de T 9_separ ated our_of th reactTom gas™
formed, characteri JEFEEAeRRS B pl ati pdfréf the

8cat alyst 1S doped With gol'd. 10 2 Protess_accordimg
to claim1, characti&ised in that 13.8

9 - Ag 14.9
10 Au 117.0
11 W o 14.0
12 Pd 16.3

Examples 13 to 16

Doping elements were added to the formulation mentioned at
the beginning: the Pt content remained unchanged.

The testing was performed under conditions that were

otherwise conventional. The results may be taken from the
following table.

Examplile No. Doping element: Weight increase
amount used (mole % (mgr)
based on Pt)

13 Reference {Pt) 280
14 Ag; 10 % 100
15 Cu; 10 % 200

16 Au; 10

o

290
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platinumis doped with 0.01 tpy50 nole % particularly
0.1 - 30 nole % of gold. 3. Process according to claim
1 or 2, 15 characterised in that the catal yst
additionally contains alum niumor rmagnesiumin.

el emental or nitride form particularly alum nium
nitride. 4. Process according to any one of clains 1

3, .20 characterised in that the catalyst is
gr?—?éﬁéed as a coating on a support naterial
consi sting of an oxide or nitride ceramic material,
parBierd sy [ ol muodwoxiiden &f HBrdosssn acgoridda gyt oche
any; ane, of Ibq&'p[rep 4, haracteri '
theS cat a]lqyes?%c cont aﬂlonée%afs’ |“{}§e§rnelcal|r}§ %gnag{)ir@ﬁ%igplﬁﬁoucnﬁ rbon
golMitdhd dlurfi i Wwhais ridersani/ot il gl anvmial unitdiam

al l¥e iithd o Ard FGRA Adn-2 &Rl MithP-Shaped: ald i@ o
par.t uJCng %gy n internal, coating of reaction tubes
30 léo‘ﬁ)s. t%‘%jg G KAV It GIRRANAR G Py the
means: «ofi orayaexifdeneyd,si | i cat e adhesive. 6. Process

o any .one.of clains 1 to 4, characterised

accordi t
in ?ﬁagc{ark%frjtsr?e reac h|a‘cJ)Cn is perforned in the presence
of tdecatlaltigium cdattiheg cartrednged ien dorsdthpeidtargdlcd e

consisting substantially of alum nium oxide, wherein

3 hecRlaly SlecdiRAtiNd d S1dkpinabl e by applying a
suspensi on, . _ '

characterised in that

platinum is doped with 0.01 to 50 mole %, particularly

0.1 - 30 mole % of gold.

3. Process according to claim 1 or 2,
characterised in that
the catalyst additionally contains aluminium or
magnesium in elemental or nitride form, particularly

aluminium nitride.

4. Process according to any one of claims 1 to 3,
characterised in that
the catalyst is arranged as a coating on a support
material consisting of an oxide or nitride ceramic

material, particularly aluminium oxide.

5. Process according to any one of claims 1 to 4,
characterised in that
the catalyst contains as its main components platinum,
gold and aluminium nitride and/or a platinum-aluminium
alloy and is arranged as a coating on shaped articles,
particularly as an internal coating of reaction tubes
consisting substantially of aluminium oxide,‘by means of

an oxide or silicate adhesive.

6. Process according to any one of claims 1 to 4,

characterised in that -
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5 containing particulate el eggntal platinum
particulate alumniumor alumniumnitride,
particul ate dopi ng agent gold or a conpound of this
el ement and a precursor of an oxide or silicate
adhesive in a carrier liquid, wherein the atomc
ratio of Pt to Al is 0.01 to 10 and the nolar 10 ratio
to d glng | enme is,at least 1 : 0.001

t and
pr%?%rﬁ%? °nH3 0act Oﬁme‘jllno%h?opﬁ%e%‘ﬁ%p%ﬁ a catalyst
ar¢®@tEng evapogad | oy ih@h@pﬁdl&fti&ﬂ@ldo@@ﬂstlng

coated in t
eﬁEQ l €t|ca fltllve S atew%er%%%tgg% ??g?%ySt
th@%%@@nl:% @fﬁt@mﬁmea by apphyinogenstepdflon o
13§Q§%afh1£@1ﬁéﬂ§ic&ﬂ%ﬁé“%fbﬁéﬁtéiw%fﬁ%ﬁﬂﬁﬂg ﬁ£@%f@%ﬁate

process for~ the production of driogen cyanid
c ot WhRHR pPat 3 Herd nbwg rgbtlal%d A ik 7 f?n@qapjdrég agent

angld D @:mactcbrﬁpmncalwmwnélié@ynt rhﬁ@eafﬁé&@fs@r of an

coatag adheré 20 fé % nmeans of an oxid

ST o 1= e o B4 B4 B ohF S ngrprein

antlmuajleqmmrmweaibwt nid ridei £ed a0 ccoval @rarad ,the molar

paféﬂf6”5¥|§%(goz%éﬂﬁﬂgtgﬂeﬁgﬂéj15 at least 1 : 0.0601 and
preferably 1 : 0.01 to 1 : 1, on to the shaped article,
evaporating the carrier liquid and transferring the
shaped article coated in this way into the catalytically
active state by heating it in the presence of ammonia or
nitrogen to 1000 to 1350°C.

. Catalyst suitable for implementing the BMA process for
the production of hydrogen cyanide, containing platinum
and gecld and aluminium nitride and/or a platinum-—
aluminium alloy in the form of a coating adhering
firmly, by means of an oxide or silicate adhesive, on a
shaped article consisting of an oxide, carbonide or
nitride ceramic material, particularly of aluminium

oxide.



