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COMPLETE SPRECIFICATION.

Improved Metalliec Apparatus for Carrying Out Chemical and
other Procesges.

I, Javes ¥Yare JoENsow, s British sub-
jecs, of 47, Tineoln’s Inn Fields, in the
Coumiy of London, Gentlemax, do hereby
declare the nature of this invention (which
hag been communicated to me from abroad
by T G. Farbenindustrie Akbiengescil-
schalt, of TFrankfort-on-Main, Germany, @
corporation organiced according to (erman
laws) and in what mammer the some is to
he performed, to be particularly described
wnd aseortained in- and by the following
statement :-—

- %When oartying out chemical and othur
processes with gases, Vepours, liguids snd
the Like, which contein }iydmgen, OEygL
or sulphur, or several of these elements
(for the purpose of the present invemtion
these elementy may he referred to ‘s
destroying elements) in & free or vombined
siate, in iron spparetus, as for example
such as are mads of steel, and especially
when prossures or high temperatures are
employed, n loosening of the struoture of
the ivon, tending to porosity and Iracture
of the material, vveurs after a short period
of exposure to such hi%h tenperatmmes or
prossures.  Oonsequently  the  affectod
purts of the apparatus very soon become

© unfiv for use.

My foreign correspendonis have mow
formd thut these drawbacks mey be over-
some by construeting the zpparatns of iron
which is particularly free from impuriiics
en, sulphur, earbon and the
liza which stands the #ost hereinafter
described. Suoh iron msy be prepared
either by dircet mefaliucgical working, or
by treating moetels of an ordinucy type ab
bigh temperaturcs with gases which roact
with the impuritios in thé metals or slloys
to form volatile compowads, so that the
soid impurities ave eliminated. Hydrogen,
or mixtures of refneing end oxidising
gases such es gae mixhures containing
hydragen, water vapour, carhon monexide
or ocarbon dioxide, with or without an
admixture of incth gases may be men-
tioned a5 ezamples of gases suitable
for this purpese. When mixed gases are
wsed, the relative proportions of the
oxidising and redusing pgases should be
adjusted o that no oxidation of the metal
will result.

[lrice la]

T order to detormmine whether the iron
is suitable for the purpese required, o
sumple of the material to be used is freated
at high temperstores, and wmder pressure
if nacessary, with gases, vapours or lLyuids
which contain free or combined exygon or
sulphur apd prefersbly in the presence of
hydrogen. ‘The microscopio exemination
of the treated sample will reveal whether
the muterial Is suitable, becauge if i i8
not, the sample will exhibit the effects of
catrosion in the homndaries of the graips,
whereas when it is suitable, not only no
corrosion takes place in the boundwrics of
the grains but the boundaries of the greins
which are nsually visible only by meens
of the misroscops disappesr almost com-
pletely and only & few of such boundaries
remain visble not only by mesns of the
mieroscope tut wlso with a naked eye. It
is often advisable, prior to making such
misroscopic examinatiom, o subject the
wroated sample to a superfcial oxidafion,
guch ss iy usnal in the case of iron by
ammealing till blue,: since under theso con-
ditions the imbersiitisl substance between
the grains is ‘morc oclearly visible, The
témperatures to be, vmployed in these tests
sre substantially - higher generaily speak-
ing $hon the working bemperatures of the
apparatus mads of the metals or alloys
under examingtion. When the working
is to be earried cut under ?:essm'e in the
upparatus, it is also udvisable to carry oud
the tests under . pressure. Comwercial
iron, comstraction steel for example,
becomes corzodad by the formstion of
inclusions at the boundaries of the graing
when the working operations are cerced
on with gases conlaining hydrogen, in the
presence of oxygen ur sulphur, free or
combined, st raised temporature and
under pressure, the iron thershy losing iba
mechanical strength, which resulf will in
gra,etie,a become apparent only after it has

s in use for some monbhs. If, how-
ever; a sample of such iron be freated with
o weakly oxidising mixture of hydrogen
apd waler vapour ior 144 houes under s

_pressure of aboub 150 atmospheres snd ab

a tempezaturé of 550° to 600° Centigrade,
the microscopic éxamination wil disclose
carrosion round the grains of the metal,
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‘thereby quickly shewing that the Sron
cxamingbion is ummitable for the |

under
puepose required. When a sample of
commercial iran. is treated with » gas a$ -
a high tempersiure, as for example in the
mammer above described, the miorossopio
exmnination will mnot revezl any such
eorrogion, and the metal will prove very
suitable for the reguired pu?ose.

For example iron prepared with the mid
of mangapese by the Mwrtin smelting
process, and which iz freed from oxide as
camplately ss posgible, forms a very snit

" ahble material for the apparatns: or a tube
.or other axticle made of ordinary

mild
stecl (ingob steel) may he practically freed
from carbon and oxygen by prolonged
treatment with hydrogen at @ temperature
exceeding B00° Centigrade, by the said
treatment it acquires the requisite purity
for the purpose required  end wimel-
tencoudly undergoes an  advantzpeons
change in #s strustwe.

Irom so prepared has not the drawbacks
above refervred Yo and the apparatus or
paris of appurutus construeted of it bave .
an,_exeeedingly long working Mfe. .

For example, when aguoous solutions, -

' such as those of sodium hydroxide, sodium
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- used for making
“to a
- impuribies.

nitrate, smmonjium nilrzte and the like
ace concentrated in  vesasls made of
wrought iron or the like, extensive
desteyetion of the vessels oseurs after a
comparatively short {ime, whercas when
vessels eonsfrueted or iron which has to
a large extent been ireed from jmpurities,
as for example in the manner desaribed,
ate used, the apparatns may be kept in use
for a long time swwithout revealing eny
subgtantial corrosion of the material.
Again, when working with nitzrous gases
(ie. gases ocontaining nitrogen oxides)
for examiple in tagh ron or wromght iron
apparatus there is soon mnoticeabls an-
extentive destruction in fhe shape of
cracking oz peeling of the materin] which,
howover, does not oeeur when the iron
the’ apparatus hes been
considerable axfent frecd from
Btill  further in the heat
treatment of coal, lais, mineral ofls and
other materials contaminated with im-

- purities containing sulphor, and espesially

“when such freatment i carried ouf with

85 hydrogen under pressurs, the spparatus -

‘quickly suffers extensive imjury, which

does nut accur when the apparatus is con-
structed of fron trested Im the manner

~herein ‘Aesoribed,

It may also be advantageons not onl
to construct the apparatus of iron whic
bas been larpely freed from impurities or
in which the impurities have been
rendered imnoenons, but also to apply to it
2 coating of resistant meterial this coating
being spplied et luvast to the parts which
are most ezposed to attack.  Chraminm,
tungsien, uranivm, manganese, aluminium,
silver, copper, cmamel, and the like, may
be mentionad as hghly resistant materials
suitable for sueh oomting,  Apparatus of
fibis kind display unmsuslly high resistance
and. may be kept in use for a long time
without showing any corrosion,

Having now particnlarly deseribed und -

ageerbained the natwre of my suid inven-
tion and in whet mwnnor the same is fo
be pérformed, I declare that 1 am aware
of gp{:eiﬁua.ﬁon No. 275,662 and do not
cleim . enything claimed therein bui whab
Y claim s :—

. 1. Twproved iron apparatus for carrying

ot shemical and other processes with
gages, - wopours, Fquids and the like con-
taining: hydrogen, oxypen, ar sulphur in o
free or'. combined state, more cspecially
under :pressure and of high temperature,
which &re made of ivon particufarly free
from impuwritics, su us 0 stand tha tesh
substantislly as hereinbefore desoribed,

3, Apparatus o accordance with the
preceding elajming clavse which are made
of iron.which has heen trested at high
temperatures, and under conditions pra-
eluding oxidalion of the from, with gasas
which form gasevus compomds with the
impuritics in the said iron.

8. & further modification of the appa-
vatus in accordance with the preecding
climing clauses, characterised by being
constructed of the snid iron and provided,
at least in the parts most exposed to
attack, with 2 ecosling of Tesistant
material.

Dated: this 3rd day of March, 1027,
- TTOHNSONS & WILLCOX,

7, Lineoln’s Jnn Fields, London,
o W.0, 2,

Agenis,

[W4, Hia~—50f12/1029.]

. Abingdon : Printed for His Mojesky’s Stationery Office, by Burgess & Som,
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