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This invention relates to a process and to suit-
able apparatus for disinfection and for destruc-
tlon of bacteria, respectively.

My copending patent application Ser. No.

220,138 has for its object a process of disinfection !

by means of sllver or silver compounds; char-
acterised in that gaseous silver and silver vapour,
respectively, or gaseous, and vapourous, silver
compounds, respectively, are directly used. The
process of manufacturlng the gaseous silver, and
sllver vapour, respectively, or the gaseous, and
vapourous silver compounds, respectively, 1s pref-
erably performed by heating In an air current
sllver or sllver eompounds, or heat-resisting po-
rous substances iImpregnated with sllver or silver
compounds,

It has now been found that among the com-
pounds of silver the halogens of sllver, especially
chioride of silver and argentic bromide, display
a particularly strong bactericidal effect In a highly
humid condition, preferably at a relative air hu-
midity of more than 60 percents.

In order to prepare the vapours of silver halo-
gens, tablets are, for Instance, used, which con-
tain chloride of silver, and which In an electric
heating cylinder are heated to glowing condition.

Experiments are described below, which have
been carried through within a closed chamber of
100 - 60 - 60 centimeters in order to ascertaln the
bactericidal effect excercised by chloride of silver
in the presence of steam upon erysipelas- typhoid
fever-, paratyphold fever-, abortus Bang bacilii,
staphylococel, streptococel, pyocyanel, and
spores of bacterla anthracis,

The bacillli used were, in the manner already
known, caused to cling to small patches of cam-
bric, which were suspended in the closed chamber
in such a way that from every directlon they were
exposed to the vapours of silver chloride.

The various percentages of air humidity were
brought about according to Obermiller “Dle
Einstelling von Luft auf bestimmte Trocknungs-
oder Feuchtigkelisgrade mit Hilfe von Salzen und
#hnlichen Stoffen und das ‘relative’ Trocknungs-
vermégen” (The adjustment of alr to certaln
drying- or humidlty percentages with the ald of
salts and similar materlals, and the ‘relative’
drying capacity), (Zeitschr.f.physik.Chemie, Vol.
109, p. 145 of 1924), and were controlled by hy-
grometers. The slight fluctuations in the course
of the tests are due to temperatiire Influences,

After the adequate perlods of time the small
patches of cambric were taken from the test
‘chamber and put into bouillon. The resuits were
then read, after the patches had been put in the
Incubator for 48 hours at 37 centligrades.

The results are shown In detafl in the subse-
quent tables.

By the tests it has been established that at &
high degree of humidity, preferably at a relative
humidity of more than 80%, the bacilll and spores
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are destroyed witbin a comparatively short perlod
and that even anthrax spores are destroyed with
certainty, if they have peen exposed for eight
hours. The other bacteria Used In the tests were
destroyed either earlier or r, corresponding to
the rate of humidity higher 80%, but under
any circumstances, after having been exposed to
the vapours of silver chioride for two to six hours.
+ signifies growth under the abOVedescﬂbedcon-
ditions, — signifies destruction, . v

Test I L
After1 | After 2 [ Afjerd
hour honrs hoars
Streptococel. ... -+ -+ -
Staphylocopei. ... + + +
Erysipelas baeilll - + + +
Anthrax spores._._.._ . . + -+ -+
Humidity . .. per cent .. 42 40 7
Test 2
After1 | After2 | After 3
hour hours hours
Streptooveet ... _____ + + +
Staphylococel ... _..... -+ -+ -+
Typhoid fever bacilli. ... - — -
Anthraxspores . _________ + +4- +
Humidity.___. per geat__ 40 40 55
- Test 3
= After After Aftor
3hours | 4hours | Bhours
Pyocyanei. ... ... ... -+ -+ +
Typhoid fever bacilli. - -. -+ + —
Stu{:hyloeocc ............ + + +
hrax spores . __.____. -+ + -+
Humidity..... per cent_ .. 45 44 H
Test 4
After 4| After 5| After 6 | After 7| After 8
hours | hours | hours | hours | houra
Pyooyanei_ . ............ - - — -
Typhoid fever bacilli.___ :t + - —
Staphylocooel. ... i + -
Anthrax spores._.._. + -+ -+
Humidlty.__.__per cent..[ 68 70 0 73
Test 5
After After After
lhour | 2howrs | 8 hours
Btreptococel ... ... + + + -
Staphylocoel .. . + i + +
Erysipelas baeill], . -+ - -
Anthrax spores. ... -+ . + + +
Typhold fever bacilli. . __ +- + - -
Humidity..... per cent a8 80 58 88
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Test 6
Alter After After Alter
T hour | 2hours | 3houra | 4 hours
atreptocorci - - - -
Staphylococei...... - — - -
Erysipelas bacill - - - -
Anthrax spores. _.....__. + - - -
Homidity ... per cent. . 4] 75 75 70
Test 7
After 1 | After2 | After3 | Afterd
hour hours howrs | hours
_____________ + - - -
Staphylocoodi... .|  + g - _
pelas bacilli._ ... - . - - -
Anthrax spores. ... _Q + &= -
Humidity... .. per cent. . . 62 83 0
{ﬂ Test &
7
A | Afters | After 7] Alters | Arter 2
) hours hours hours hours
+ - -
+ —_ _
+ + -
+ - -
+ + +
49 45 EH

After 4 | After 6 | After 8 [After 24
hours | hours | hours | hour3

Paratyphoid feverbasilii
Abartus Bang bacilli__..
Erysipelas bacllli _._____
Btaphylococei
traptocooc

E+1+111
10111
K[t
-
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It was established that in the production of
halogen vapours;~¢.g. vapours of silver chloride,
for remedial pur;o&es or disinfection a consider-
able portion of silverghloride 1s not evaporated
due to deposition of meta e,

It was, however, found that ~~gddition of
chlorides of alkaline, and/or earthy-alkaline
metals (sodlum chloride, chloride of magnesium,
ete.), preferably in the presence of veoluminous,
indifferent substances, as silicic acid, titanic acld,
etc. metallic stiver 1s not formed to any consider-
able extent.

The invention further alms to proceed In such
& way that o mixture of the halogen sllver com-
pounds and of the alkaline-, or earthy-alkaline
chlorides with voluminous substances, as in-
fusorial earth, silica gel, titanlc acld, ete. 1s com-
pressed so as to form tablets, or that the molten
mixture is absorbed by compressed, porous pills.

It was furthermore ascertalned that In prac-
tising the process it 1s preferable to proceed, as
described below:

If vapours of halogens of sllver, e.g. a vapour
of sllver chloride, are produced in small, electri-
cally heated devices, the liquid sllver chloride
thus formed 18 very troublesome, because it Is
readily inclined to creep, will penetrate, or flow
around, the ceramic substances, on which the
material used for the electric resistance rests,
and thus finally will reach the materials used
for the electrie resistance, and will destroy them.
'This penetration, through it cannot be prevented,
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can, however, be delayed, if the heating appli-
ances are either lined with a sintered or molten
suhstance, as porcelain or quartz, or are faced
with a material tightening the surface by the
formation of a layer similar to glass. The flow-
ing-around can, on the contrary, only be pre-
vented by keeping the entire device at a tem-
perature, which makes the formation of lquid
silver chloride impossible by immediate trans-
tormation of the Iatter into a vapour, which
end can be reached by embedding the plant into
a well insulating material. Though it is true
that in the tube used for discharge of the vapours
liquid sllver chloride wlil again be formed by
condensation, this newly formed silver chloride
will also be prevented from dolng harm by first
keeping the pipe at a certaln distance, though
only a short one, from the internsal! follow space
of the heating device, and furthermore in such
a8 way that the lower end of thls pipe projects
into the device for such a distance that imme-
diate evaporation will again take place. The
same applies to the tAablets containing chloride
of silver, which tablets will discharge liquid silver
chloride liable to display a detrimental effect
in the stated manner, were would not the sub-
stances be placed in such a way that the halogen
of sllver will immedijately be transformed into
the vaporous state; according to experience this
will take place In the lowest fourth of fifth part
of the heating zone.

In order to prevent under any circumstances
detrimental effects as soon as the current Is mis-
lead due to molten silver compounds or molten
silver, or due to a penetration of the ceramic
body by silver or sllver compounds, the support-
ing grid, on which the tablets containing silver
chloride are placed, 1s grounded, wherefore a
jumping-over of the current, if any, will not
imply any danger.

One of the many possible embodiments of the
device is shown in the drawing.

The ceramic body A supports the heating wive
H; its Interior surface is tightened with a layer
similar to glass, produced by fritting. The heat-
ing body is perfectly enclosed by an insulating
Jacket I, Tube C discharging the vapours of
halogeneous silver, terminates at D placed in
the uppermost fourth part of the heating device.
Grid B, which supports the tablets containing
sliver chloride, is placed in the neighbourhood,
of, or within the lowest fourth of the heating
zone,

As small quantities of hydrochloric acid might
be formed due to chemical transformation of
the halogen combounds with silicle acid, or tl-
tanic acid, or the like, in the presence of steam,
especially due to overheating, it i1s preferable
not to pass the steam through the heating tube,
but to admit it only to the evaporated silver
compounds near the upper end of the tube, In
doing so, It is preferable to provide a vessel G
surrounding the device at a short distance, and
fllied with porous substances imbued with water:
by the radlation heat emanating from the heat-
ing device, the water will be evaporated to a
considerable extent. The steam is thereupon
mixed with the vaporous halogen of silver es-
caping from the heating tube. By an addition
of small quantitles of ammonilum carbonate to
the water it is possible to bring about an alkalin-
ization of the steam, If desirable.

RICHARD MULLER.
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