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5 Claims, (CL 21-58) . . . . . 
of ods are designed to reduce the sulphide ion con This invention relates to the maintenance of 

Sewers and similar. structures which enclose, or . 
contact a gaseous atmosphere of such character 
aS to directly or indirectly lead to the corrosion 
of structural surfaces, in contact with said at- . 
mosphere, and relates more particularly to a . 
method and device for the-continued neutraliza 
tion of corrosive acids in said atmosphere and/or 
On Said exposed surfaces. . . . . . . . . . . . . . . 

In a sewer System, the flow of liquid sewage O 
normally constitutes...a stream having a cross. 
Section only a fraction of that of the sewer. 
The remaining space is occupied chiefly by air; . 
which has access to the sewer at manholes, vents, ... . 
etc. - . m 

In instances where the sewer is constructed of 
a material such as concrete, which is susceptible 
to corrosion by acids, continued service is found 
to give rise to extensive destruction of surfaces 
which are in contact with the enclosed atmos 20 
phere. For example, a reinforcd concrete pillar 
forming part of a manhole structure was found 
after four years' Service to have been reduced to 
about half of its cross section by "atmospheric'. 
corrosion, both the concrete and the reinforcing 25. 
bars having been cut through by this type of. 
corrosion. Samples of pasty disintegrated con 
crete from this and neighboring structures. 
showed a surprisingly high sulphuric acid con 
tent, as high as 7% based on the moisture con 
tent. 

centration of the sewage, and if this concentra 
tion is brought sufficiently low, the correspond 
ing vapor pressure of H2S may be made negli - 
gible. There are, however, two major defects in 
the use of Such methods for control of "atmos 
pheric' corrosion...: : . . . . . 
The first difficulty arises from the fact that a 

substantial sulphide ion concentration develops. 
again quite rapidly subsequent to treatment and, 
hence, a treating station at the beginning of a 
two or three mile stretch of sewer may have little 
or no effect on corrosion at the lower end of the 
sewer. - . . . . . . . . 
The second difficulty is mainly one of expense 

and inefficiency and arises from the fact that the 
H2S evolved into the-atmosphere of the sewer 
represents only a minute fraction of the sulphide 
content of the liquid sewage. Consequently, the . 
conventional chemical treatment of the sewage 
requires far more chemical reagent than would be 
required for the control of the evolved H2S. were 
the latter isolated. ... It is an object of the present invention to pro 
vide a method and device for the control of at 
mospheric corrosion in sewers and similar con 
duits enclosing gases which are corrosive to ex 
posed surfaces, and for the protection of struc 
tures generally which have surfaces exposed to: 

30 

I believe that these effects are due to the evo 
lution of gases from the sewage, which gases, 
either in their original form or as subsequently 
modified, are responsible for the observed acidic 
corrosion. . . . . . . . . . . . 
The-liquid sewage itself is rarely acidic and is, 

for the most part, neutral or slightly alkaline, 

35 

As a result of changes naturally occurring in . . 
sewage however, this liquid is continually giv 40 
ing off gases, including acidic gases such as CO2 . 
and H2S. Some of the observed corrosion may: 
be due to the direct action of these gases. In 
the case of H2S, moreover, extensive oxidation, . 
apparently through the medium of aerobic bac 
teria located on the exposed wall surfaces, leads 
to the formation of much stronger acids. Such as 
H2SO4. The extent of this process may be 
judged from the case of a nine and one-half foot. 
sewer in which extensive tests showed that Over 
6000 pounds of sulphuric acid' were formed in 
each mile of sewer per year. . . . . . . . . . 

Various methods have been proposed for 'Sull 
phide' control of sewage, including chlorination,. 
treatment with metallic salts, etc.: These meth 
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an acidic of acid-engendering atmosphere. 
It is a further object of the present invention, 

to provide a method and apparatus for the neu 
tralization of corrosive acids in the atmosphere. 
or on exposed surfaces in the interior of a sewer. 
or other conduit, and further, to provide a meth. 
od of the kind described which affords assured. protection throughout the entire system which 
it, is desired to protect, and which is relatively 
cheap and efficient and which is directed pris. 
marily to treating the immediate source of the . 
corrosion difficulty, namely, the acids in theat 
mosphere or on the surfaces exposed thereto, 
rather than to treating the much greater mass of 
sulphide in the liquid sewage. - - - - - 
These objects are attained in accordance with 

the present invention by injecting an alkaline 
fluid, preferably gaseous ammonia, into the at 
mosphere of the sewer or conduit, preferably at 
a number of points, or into a corrosive atmos 
phere in the vicinity of exposed surfaces which 
it is desired to protect. 

Further objects and aspects of the invention 
will become apparent in the following discussion, 
made with particular reference to the attached 
drawing, in Which: . . . . . . . . . . 

  



2 - 2,326,968 
Fig. 1 is a partially broken perspective view 

of a sewer equipped with means embodying my 
invention; and 

Fig. 2 is a section showing detail gf Fig. . . . 
Referring to Fig. 1, ) is a sewer having Walls 
which, in their lower portion, define a passage 

way for a stream 2 of liquid sewage and, in their 
upper portion, have interior wall surfaces 3 
which are subject to the corrosive effect induced 
by the atmosphere enclosed within the sewer 
and lying above the liquid stream 2. 
A pipe 5 is suspended from the top cf the 

5 

O 

sewer by means of brackets G and carries a 
and ultinately to the surfaces which it is de number of injection nozzles or orifices. adapted. 

to inject a pressured neutralizing ruid into the l5. atmosphere of the sewer for the protection of . 
exposed suifaces, Such as the interior wall sur 
face f3. . . . . . . . . . . 

The orifices or nozzles may be of any Suite 
able design, one specific form being illustrated : 

sired accuracy. The discharge points are posi 
tioned at intervals sufficiently close that the zones 
of protection around each injection point will 
to Some extent overlap, thereby insuring ade 
quate protection throughout the sewer. The size 
of the individual zones will depend upon, among 
other things, the rate of H2S evolution by the 
sewage or the rate of sulphuric acid formation 
on the walls of the sewer, the rate at which am 
monia is injected into the sewer atmosphere, and 
upon conditions naturally present in the sewer 
and controlling the rate of diffusion and/or con 
vection of ammonia throughout the atmosphere 

Sired to protect. 
There may be some neutralization in the gase 

ous phase to form ammonium carbonate, am 
... ngontina sulphide, and similar salts, although in 

in Fig. 2. En Fig. 2, 2) is a short sectical of pipe. 
which is shown fitted into the general ruit Gif 
pipe f5 by means of unions. 2.f. and 22, although. 
ordinary couplings rhay be used if desired. Sec-. 
tion 29 is provided with a short tube 23 which 2: 
transpierces the Wall of the pipe 28 and projects. 
therefron both externally and internally. . . A 
rubber sleeve 24 is mounted or the external pro 
jection of tube. 23 and serves as a connecting 
means to a glass capillary 25, the length and bore . 
of the capillary 25 being calibrated to give the . 
desired rate of flow of injected neutralizing ne 
ditum. - - . 

Under inost conditions of service, such staff 
quantities of neutralizing fluid are required that 

most instances the concentrations involved will 
be so low that the acidic and alkaline components 
of theatriosphere will remaint dissociated. Either 
the amatronia air annonium salts will serve as an 
active, neutralizing agent for strong acids, how 
ever. As a result, any stilphatic acid present, or 
formed on qr in the wall stErfaces, sach as the 
Surface f3 of Fig. 1 will be rapidly neutralized 
by the absorption of annoia Ci arrantoniaca 
corpot Eids with the forration of arriorism suk 
phate which is much less detrimental to the 
structure than the unnetstralized sulphuric acid. 
Similarly, the presence of amnonia tends to de 
Crease any COEFOsive achio I dice. to the presence 
of hydrogen sulphide, carbonie acid, or other 

such a fluid is best injected in diluted form. For 
example, where gaseous ammonia, is erhployed as . 
a neutralizing agent, it may be diluted with coin-: . 
pressed air. Equipment suitable for stupplying 
the pipe i5 with a mixture of eompilessed air and 
gaseous ammonia, is shown in Figure 1, and corn 
prises an ammonia gas-supply tank 30 equipped 
with a pressure reduction valve 3f leading into 
the ammonia flow-line. 32 provided with a flow 
indicator 33. A valve 34 is provided in Fine 32 
to regulate the flow therein. The pipe 32 enap 
ties into a pipe 48 to which is supplied eon 
pressed air by means comprising a blewer 4 aref 
an electrie motor A2. The admixed air arid an 
monia are passed through a flow meter 43, and 
a pressure gauge 44 is provided to indicate the 
pressure in line 43. The pipe 48 serves as a feed. 

5) 

for the pipe 5 by means of connections not feefly 
shown but which may conveniently inetide a 
pipe means descending through a manhole or 
other conventional opening in the sewer fs. 
In order to maintain the desired pressure in the 

pipe 5, the far-end thereof is maintained closed 

55. 

and, if the pipe 5 is of substantial length, the 
down-stream portions thereof may be consider 66 
ably reduced in diameter in accordance with the - 
lessened flow requirements in that portion of 
the System. 

flow of ammonia from the tank 39 is adjusted 
to that value which is deemed adequate of Elec-. 
essary for protection for the length of sewer 
serviced by the pipe F5. In general, this rate wif 
at least equal the rate of sulphuric acid produc 
tion in the sewer and, for best results, should 
be several times its value. - When the eruantity ef amnaonia thus exployed 

The operation of this device is as follows: The 
65 
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is relatively small, it is diluted with air to ob-, 
tain a volume which ean be harded and injected 
at the plurality of injection points with the de 75 sitioned at various points within the sewer or 

gaseouts acids. . . 
Various modifications of the described embodi 

ments and methods: tray be made, including those 
Specifically mensioned it the following: 

Warious fluids having an alkaliife reaction ray 
be employed for the protection of the Sewer ir 
accedance with my process. l. general, it is 
preferable to enploy a gaseous faid and to rake 
lse of gaseouts reitralizing agerts, such as an 
monia or niethylamine. Also, E may employ Big 
uid bases having sufficiert vapor pressure to re 

5 main. Wolatile at the concentrations eployed. 
As a rule, such necktralizing agents are best di 
luted by an inert gas, such as air, nitrogen, or 

Inay also era.ploy water-soluble alkalinerra 
tertals and use an aqueous solution thereof for 
injection into the Sewer. In such instances, the 
injectior nozzles are best, arranged to spray di 
rectly on the wall surfaces which it is desired to 
protect or to produce a firely-dispersed fog... or 
Intist... which will drift to aid collect or the ex 
posed surfaces. 

In the instance of a new sewer" or other struc 
ture in which formation of corrosive acids has not 
yet taken place. On the exposed surfaces, the 
alkalinization of the surface may be unrecessary 
in which case it may suffice merely to neutralize 
or absorb the hydroger sulphide present in the 
atrinosphere. Under these circumstances, a spray 
of alkaline liquid may be employed without the 
requiferrent. ... that it inapilge era, the surfaces. 
Which it is desired to protect. 
Variots types of neizzles or crifices pray be en 

ployed and their disposition Fray be other, that 
that illustrated.ir. Fig. E. For example, upwardly 
or laterally projecting nozzles may be employed 
instead of the downwardly depending nozzles as 
shown in Fig. 1, or the structure shown may be 
re-criented by axial retation Irelative to the union 
couplings, Also, tie. Supply pipe may be per 

  



2,326,968 
in the walls of the sewer, and in some instances 
may be laid external to the sewer with outlets running into the interior of the sewer. . . . 

Frequently a portion of the sewer will be sub 
ject to more severe corrosion than other portions 
and, in the vicinity of such a point, I may pro 
vide either a closer spacing of nozzles or employ 
nozzles of larger orifice, or both, to insure an 
adequate supply of a neutralizing agent in such 
a region of severe corrosion. 
Where very extended lengths of pipe are em 

ployed, it is also frequently desirable to decrease 
the spacing interval or to increase the size of the 
orifice, or both, toward the down-stream end of 
the pipe in Order to counteract the effects of pres 

3. 
wires is often noted when the lead sheath of Such . 
cables is exposed to the atmosphere of tunnels 
in which such cables may be laid. Such corro 

5. 
sion has been variously attributed to the action 
of carbon dioxide and to the action of oxides of 
nitrogen produced by bacterial action. In any 
case, the corrosive agent is essentially acidic, and 
may be readily neutralized by practise of the 
present invention to give adequate protection of 

sure reduction attendant the passage of fluid 
through an extended length of pipe. 
Where a very extended installation is conten 

plated, it may be some times advisable to provide 
duplicate installations for successive lengths of 
sewer. Each installation, however, will normally 
be able to protect several miles of sewer. In one 

20 

typical design, a three-mile length of ten foot 
Sewer is protected by a single run of pipe taper 
ing from a diameter of 2'' - where the air and 
ammonia, enter and to a diameter of '4' at the 
far end. Outlets and nozzles are spaced at 20 
foot intervals, and an admixture of air and am 
nonia, is supplied the pipe at a pressure of about 
i lb./sq.inch, the rate of air flow being about 8 
cubic feet per minute, and the rate of ammonia, 
flow being about 2 cubic feet per minute. 

In some instances it is necessary to protect 
For exam only individual points in the sewer. 

ple, the problem of corrosion may be encoun 
tered only in the vicinity of a manhole in which 
structures are present causing agitation of the 
flowing sewage with attendant localized evolu 
tion of undesirable quantities of hydrogen sul 
phide leading to the atmospheric corrosion de 
scribed above. In such an instance, adequate 
protection may frequently be had by injecting 
gaseous annonia, solely at the point of localized 
evolution of hydrogen sulphide. A similar situ 
ation frequently obtains in Sewage pump. sta 
tions. In Such situations, the means for apply 
ing the annonia will be substantially simpler. 
than that described above and need not comprise 
more than a tank of anhydrous ammonia, a con 
trol valve through which the ammonia can be 
allowed to escape slowly, and a tubing adapted 
to conduct the stream of ammonia to a suitable 
place of release in the vicinity of the structure 
Subject to such localized corrosion. . 
In instances where the sewer is ventilated by 

t 

3. 

the lead cables and similar exposes surfaces. . 
- I claim as my invention: . . . . . 
1. A method of preventing acidic corrosion of 

surfaces in sewers and which surfaces are ex 
posed to the gaseous atmosphere above a stream 
of sewage flowing in said sewer, Without treat 
ment of the bulk of said sewage to reduce the sul 
phide content thereof, which method includes the 
steps of: introducing into said gaseous atmos 
phere a gaseous neutralizing agent capable of 
reacting with sulphuric acid tending to form on 
said surfaces exposed to said gaseous atmos 
phere; and controlling the amount of said gas 
eous neutralizing agent thus introduced to supply 
Sufficient of Said gaseous neutralizing agent to 
substantially neutralize the sulphuric acid tend 
ing to form. On Said surfaces during continued 
flow of said sewage along said sewer. 

2. A method of preventing corrosion of sur 
faces in Sewers and which surfaces are exposed 
to the gaseous atmosphere above a stream of SeW 
age flowing in said sewer, without treatment of 
the bulk of said sewage to reduce the sulphide 
content thereof to such an extent as to prevent 
the appearance of Sulphuric acid on said Surfaces, 
which method includes the steps of: introducing 
into said gaseous atmosphere at a plurality of . 
positions spaced along a length of said sewer a 
gaseous neutralizing agent capable of reacting 
With sulphuric acid tending to form on said sur 
faces exposed to said gaseous atmosphere, the 
total amount of Said gaseous neutralizing agent 
being sufficient to neutralize said sulphuric acid 
forming on said surfaces in said length of Said 
sewer during flow of said sewage therethrough. . 

3. A method as defined in claim 2, in which 
said gaseous neutralizing agent comprises gas 
eous ammonia, and air. . . . . . 

4. A method of preventing corrosion of sur 
faces in sewers and which surfaces comprise con 
crete and are exposed to the gaseous atmosphere 
above a stream of sewage flowing in said sewer, 
said sewage being substantially non-acidic, but 
acting to give off hydrogen sulphide during its 
flow along said sewer, said hydrogen sulphide be 

a forced draft of air, the length of sewer swept 
by such a draft may be protected by the addi 
tion of an alkaline gas, such as ammonia, to 
the air entering the sewer. 
In some instances, periodic, as contrasted with 

continuous, injection of the ammonia may suffice 
to prevent acids accumulating on exposed sur 

t 

faces from reaching a dangerous concentration. 
For example, the annonia may be released in 
quantities Sufficient to insure neutralization of 
the exposed surfaces at hourly or daily intervals, 
depending upon the specific conditions present, 
While I have described my invention with par 

ticular respect to conditions obtaining in sewers, 
it will be obvious that the methods and equip 
ment. employed may be used With equal efficacy 
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in pipe galleries, tunnels, enclosed passageways, ... 
and in similar structures in which an acidic cor 
rosive atmosphere may be present. For example, 
serious corrosion of lead cables carrying electric 75 

ing oxidized - on Said surfaces: to produce Sul 
phuric acid, which method includes the steps of: 
introducing into said gaseous atmosphere of said 
Sewer at one position an amount of gaseous am 
monia sufficient to neutralize the sulphuric acid 
tending to form on said surfaces in a Zone adja- . 
cent said one position; and introducing into said 
gaseous atmosphere at another position down 
stream from said one position an amount of gas 
eous ammonia, sufficient to neutralize the sul 
phuric acid tending to form on said surfaces in a 
Zone adjacent said other position, said positions 
being Sufficiently close to each other so that said 
Zones Will overlap to produce substantially con 
plete neutralization of the sulphuric acid tending 
to form on Said surfaces between said positions. 

5. A method of preventing corrosion of sur 
faces in sewers and which surfaces are exposed to 
the gaseous atmosphere above a stream of sew 
age flowing in said sewer, said sewage acting to 
give Off hydrogen Sulphide during its flow along 



4. 

on said surfaces...to produce still pairie agid the 
amount of said hydrogen sulphide evedutieze in 
creasing. With an inaGrease ia, tirukerage of said. 
fowing sewage, said sewage flowing meretire 
bulently at One position than at another, Whiteh 
method includes: the steps of: passeeiirag. Said. 
surfaces in the vicinity of said position of greater. 
turbulence: from the increased eoreenior resulti 

5. 

ing fron, the increased hydrogen sahide evoir. 10 
tion and increased formation of said sellauric 

2.saanes 
said: sewer, said hydrogentStriphide being asidied acid an said susfaees by introducing gaseous-am 

napada into said: gaseous atmosphere: adjacent 
said position the alapunt and rate of introduc-. 
tion of Said gaseous, aramenia, being correlated 
With the Fateef sulphusic, acid formation on Said 
slatfaces in said vicinity to Supply Several times 
tae asaquat of gaseous annonia required to neu 
tralize the sulphuric, acid formed on said sur 
fatees is said vicinity of said position. . 

RICHARD. POMEROY. 

  


