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3,216,559 
CORROSION RESSANT LINING 

Sydney Forbes, Pittsburgh, Pa, and Paul J. Gegner, Bar 
berion, Ohio, assigmaors toº Pittsburgh Piafe Glass Comm 
pany, Pittsburgh, Pa., a corporation of Pennsylvania 

Filed Get. 19, 1964, Ser. No. 404,613 
15 Claims. (C. 206-2) 

This application is a continuation-in-part of copending 
application Serial No. 275,645, filed April 25, 1963, now 
abandoned and all benefits of the latter application pro 
vided by 35 U.S.C. 120 are hereby claimed for this ap plication. 

This invention relates to corrosion resistant linings 
for containers of all types. More particularly, the pres 
ent invention relates to a corrosion resistant lining suitable 
for use in linings for containers exposed to chlorine in 
liquid media and especially electrolytic cell parts exposed 
to hot chiorinated brine solutions during electrolysis. 
The corrosive action of chlorine, particularly in a liq 

uid medium, on containers is a well recognized problem 
in industry. A wide variety of containers for chlorine 
in liquid media; such as, for example, chlorate retention 
tanks are damaged by exposure to liquids containing 
chlorine. One industrial application in which corrosion 
of the above-described type is particularly serious is in 
electrolytic diaphragni cells of the alkali chlorine type. 
In the operation of an elecirolytic diaphragm cell of the 
akali chlorine type, such as described in U.S. Patent No. 
2, 183,299, considerable difficulty is encountered in pro 
tecting the ceil parts, especially at the bottom of the cell, 
from corrosion during the operation of an electrolytic 
cell of this character. Thus, in industry today many op 
erations are performed in the preparation of the bottom 
assenbly of a conventional diaphragm type electrolytic 
cell for the protection of the metallic parts located in 
the bottom thereof. Typically the soft metallic materia, 
usually lead, utilized to convey current from the bus bar 
to the anode of the ceil, is nortnally covered with an 
cpoxy-coai tar composition in order to seal the metal 
parts from the interior of the cell. Upon completion of 
the Scaling of the soft metal botton, the cell is covered 
with a thick layer of mastic or organic sealant thus af 
fording moic protection for the metailic portions of the 
bottom of the cell from attack by the hot chlorinated 
brine during electrolysis of the akali metal chloride so 
lutions. Another method of protecting cell bottoms is 
described in U.S. Patent No. 2.742.419. In this patent 
considerable pains are taken to provide layers of mastic 
and layers of grout between the soft metal conductor in 
the botton of the cell and the interior of the cell. 
These operations, typical of those conducted by the 

prior art, are quite costly and time consuming in any 
electrolytic cell room operation; and, in addition to re 
quiring many man hours, also require a considerable 
artount of expensive material and longer graphite anodes. 
In disassembling a cell these prior available methods of 
protection callse much inconvenience especially in the 
removal of ihe protective coating from the soft metallic 
bottom. În order to contribute to an economical oper 
ation of the protective system the materials must be re 
noved and separated so that they can be reused. 
The foregoing disadvantages experienced in this art 
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have been overcome by this invention which comprises, 
preferably, applying an organic sealant (e.g. bituminous 
material) to all surfaces of a container which are to be 
exposed to chlorine in a liquid medium. Thus, an or 
ganic sealant is applied to the interior surfaces of the 
sidewalls, bottom and cover of such a container. A 
layer of fibrous material is then applied to the organic 
sealant layer before the latter is dry. The fibrous ma 
terial employed in this invention is, preferably, an as 
bestos paper or cloth. The layer of fibrous material on 
the interior surfaces of the container is then coated with 
a layer of an organic sealant. Thereafter, the interior 
surfaces of the container which have been covered, as 
above described, are chlorinated, in situ. The chlorina 
tion of the organic sealant on the interior surfaces of the 
container is accomplished, preferably, by exposing the in 
terior surfaces to hot chlorinated brine for about one-half 
hour, during which period the organic sealant is in con 
tact with the said brine. The chlorinated brine is main 
tained at a temperature of, preferably, about 180' F. 
during the chlorination of the organic sealant, in situ. 
Chlorinated brine having a temperature from room tem 
perature up to 212 F. may also be enployed. In lieu. 
of chlorinated brine the chlorination of the organic seal 
ant on the interior surfaces of the container may be 
carried out by filling the containers with water and then 
bubbling chlorine gas into the water. The water may be 
at any temperature from room temperature up to 212 F. 

This invention may be carried out in an electrolytic 
alkali chlorine cell, if desired. Thus, in one application 
of the present invention, a relatively simple method is 
provided for effectively lining the bottom of an electro 
lytic alkali chlorine cell, thus contributing considerably 
to an overal reduction in the economics of cell room 
operation. These linings of the invention last longer 
than prior linings to contribute to said overall economical 
operation. In accordance with this invention, a fining is 
provided which reduces considerably the man hours 
necessary for properly lining a cell bottom in a typical 
electrolytic diaphragm type akali chlorine cell and the 
lining is extremely resistant to the activity of hot chlori 
nated brines encountered during electrolysis of alkali 
metal chloride solutions. 
Thus, it has been found that by spraying the metallic 

portions of the bottom of an electrolytic akali chlorine 
cell with an organic sealant (e.g., bituminous material), 
affixing to the sealant prior to its drying a sheet of inert 
fibrous material such as asbestos paper or cloth, and 
coating the inert fibrous materiai with sealant, then an 
effective lining is presented to the hot chlorinated brine 
solutions encountered is electrolytic cell operation. 

In practice it is desirable to prepare the lining by provid 
ing at least two coats of organic bituminous sealant on the 
surface to be lined or with sufficient sealant to cover the 
Surface prior to affixing the asbestos or other inert fibrous 
material to the surface of the sealant asid then applying a 
coat of sealant to the surface of the inert fibrous material. 
Thus, in one mode of providing linings in accordance 
with this invention, an organic bituminous sealant, such 
as Coal Cat (a coal far-epoxy resin manufactured by the 
Pittsburgh Plate Glass Company, Pittsburgh, Pennsyl 
vania) is applied to the surface or bottom of an alkali 
chlorine ceil. The organic bitmuinous sea?ant layer 
placed thereon is permitted to harden and upon harden 
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In general, the sealant can be any cne of the many 
polyester resins, epoxy resins and bituminous materials, 
including those modified with epoxy resins. U.S. Patents 
2,514,141 and 2,726,223 give examples of the polyester 
resins that could be used. Greenlee Patent No. 2,694,694 
illustrates the epoxy resins that could be used. U.S. 
Patent 2,765,288 is representative of the bituminous ma 
terial suitable for use in the composition of the inven 
tion. As may be seen, the organic resin sealants include 
synthetic resin sealants. 

EXAMPLES 3-13 
0. 

6 
with the hot chlorinated brine for about one-half hour 
to chlorinate the outer layer of organic sealant, in situ. 
The chlorinated portion of the outer layer of organic. 
sealant provided a protective barrier which prevented the 
underlying layers from being attacked by chlorine in a 
liquid medium stored in the container. 

EXAMPLE 17 

The method described in Example 16 was carried out 
in the manner described except that the tank was filled. 
with water in lieu of hot chlorinated brine. The water 

Exposure of coated steel plugs to . chlorine ceil antolyte 

Example Coating Construction-Sealant-fi. Total Time of . Renarks 
brotas sheet--impregnant if used "HYp$t 

3---------- Coat Cat-i-Dacron---- Good condition. 
H?veg 700--Cottom Do. t 
Haveg 700-+-Cotton Failed. 
Langminac 407-+-- Dym Excellent. 
Laminac 4107-- Dacron- Do. 
Haweg 701ð--Dacror---------------- 8-2 months. Failed. 
Haweg 70 i 0--Dyne?----------------- i13-2 tonths--- Do. 

0--------- Haveg 7710--Dynel-Haweg 7710--- 3 months.------ Excelent chlorinated 
surface quite hard 

- and strong. 
it.-------- Coat Cat-i-Dynel-i-Coal Cat.-------------do-------- P Surface a 

little St. 
2.------- Haveg 7710--Crocidolite. Asbestos ...--do......... Excellent. Surface . 

Paper--aweg 70. ???? hard and 
r strong. 

3--------- Coat Cat-+--Crocidolite - Asbestos --------dio.-.-.-.-.-.-.-.-.- Good. Surface. a 
. little soft. Paper--Coal Cat. 

in Examples 3, 7 and 8, “Dacron" is the trademark for 
a synthetic polyester fiber made from methylterephthal 
ate and ethylene glycol and in Examples 6, 9, 10 and il 
"Dynel" is the trademark for a fiber made from a copol 
ymre of vinyl chloride and acrylonitrile. 

In the above Examples 3-13, the steel discs were first 
coated with one or more coats of sealant until the steel 
was thoroughly covered. After this protective coats(s) 
had been allowed to dry, another coat was supplied. 
While this coat was still wet, the fibrous material was 
laid on the wet film and pressed in until all air under 

40 

the fibrous material was eliminated. Additional sealant 
was then applied over the fiber until the desired thickness 
of protective covering was obtained. 

EXAMPLE 14 
A disc similar to those used in the previous examples 

was coated with three layers of Haveg 7710 Polyester. 
The surface layer of polyester was then exposed to the 
cell brine for three months, removed, examined and found 
to have failed. 
- EXAMPLE 1.5 

Another disc was prepared and tested as in Example 14 
except that three layers of Coal Cat were used instead of 
Haveg 7710 Polyester. In this test the protective layer 
also failed after three months. 

EXAMPLE 16 
The interior surfaces of a container for an aqueous 

medium containing chlorine were coated with a layer of 
the epoxy resin-coal tar sealant (Pittsburgh Plate Glass 
Company Coal Cat) employed in Example 1. When this 
layer hardened, a second layer of the Coal Cat sealant 
was applied to the interior surfaces of the container. 
Prior to solidification and hardening of the second layer, 
a layer of asbestos paper, was applied to each interior 
surface of the container and pressure applied to expel 
air from between the paper layer and the underlying 
layer of Coal Cat sealant. The exposed surface of the 
asbestos paper was then coated with a layer of Coal Cat 
sealant and this outer layer of sealant was hardened. The 
container was then filled with a hot chlorinated brine 
(about 180 F.) and the exposed surfaces of the outer 
layer of the Coal Cat sealant were maintained in contact 
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it to be impregnated with sealant. 

was maintained at a temperature of about 180 F. and 
chlorine gas was bubbled into the hot water for one 
half hour. The outer layer of organic sealant was 
chlorinated, in situ, and thus rendered resistant to the at 
tack of chlorine in a liquid medium stored in the tank. 

Other methods of applying a protective coating to a 
metal surface are useful, although the above-described 
construction is preferred. The metal surface is coated 
with one or more coats of sealant or until the surface 
is thoroughly covered. The inert fibrous material is 
then affixed with sufficient pressure to expel all air from 
under it. Another way is to sufficiently cover the sur 
face to be protected with sealants and then affix with 
pressure an inert fibrous material which had been previous 
ly saturated with sealant. Still another way is to liberal 
ly coat the surface to be protected with sealant and affix 
the inert fibrous material with sufficient pressure to cause 

In these instances 
the surface of the fibrous material would not necessarily 
be additionally coated before being contacted with the 
brine solution. 
While the invention has been described with reference. 

to certain specific examples, it is, of course, to be under 
stood that the invention is not to be limited thereby 
except insofar as appears in the accompanying claims. 
We claim: 
1. A metal container having on a surface to be pro 

tected a corrosion resistant inner layer of organic sealant 
affixed to said surface, a layer of porous inert material 
adhered to the organic sealant, an outer layer of organic 
Sealant affixed to the porous inert material, and where 
in said outer layer of organic sealant is chlorinated at 
least upon its surface. 

2. A corrosion resistant electrolytic cell according to 
claim 1 wherein the porous inert material is fibrous. 

3. A corrosion resistant cell according to claim 1 
wherein the organic sealant is a bituminous sealant. 

4. A corrosion resistant cell according to claim 1 
wherein the organic sealant is a polyester resin. 

5. A metal container according to claim 1 wherein 
the organic Sealant is a synthetic organic sealant. 

6. An alkali chlorine cell having a corrosion resistant 
surface comprising an inner layer of organic sealant 

  



7 
affixed to a surface to be protected, a layer of porous 
inert material adhered to the organic sealant and an outer 
layer of chlorinated organic sealant affixed to the sur 
face of the porous inert material. . 

7. An alkali chlorine cell having a corrosion resistant 
surface according to claim 6 wherein the organic sealant 
is a bituminous sealant. ? 

8. An alkali chlorine cell having a corrosion resistant 
surface. according to claim 6 wherein the organic sealant 
is a polyester resin sealant. . . . . - 

9. An alkali chlorine cell having a corrosion resistant 
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surface according to claim 6 wherein the porous inert 
material is asbestos. . 

10. An alkali chlorine cell according to claim 6 where 
in the organic sealant is a synthetic organic sealant. 

11. An alkali chlorine cell having a corrosion resistant 
surface comprising an inner layer of organic sealant 

8 
face is chlorinated in situ during electrolysis in said alkali 
chlorine cell. 13. A metal container having a corrosion resistant 
lining comprising an inner layer of organic sealant affixed 
to a surface to be protected, a layer of porous inert ma 
terial, selected from the group consisting of crocidolite 
asbestos fibers, synthetic polyester fibers of methyl ter 

: ephthalate and ethylene glycol, and fibers of a copolymer 
of vinyl chloride and acrylonitrile, adhered to the organic 
Sealant, an outer layer of organic sealant affixed to the 
porous inert material, and wherein said outer layer of 
organic sealant is chlorinated at least upon its surface. 

14. A corrosion resistant electrolytic cell having a cor 
rosion resistant surface comprising an inner layer of 
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affixed to a surface to be protected, a layer of porous 
inert material, selected from the group consisting of 
crocidolite asbestos fibers, synthetic polyester fibers of 
methylterephthalate and ethylene glycol, and fibers of a 
copolymer of vinyl chloride and acrylonitrile, adhered 
to the organic sealant, an outer layer of organic sealant 
affixed to the porous inert material, and wherein said 

... outer layer of organic sealant is chlorinated at least 
upon its surface. . - 

12. The alkali chlorine cell of claim 11 wherein the 
· outer layer of organic sealant chlorinated upon its sur 
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organic sealant affixed to the metal surface to be protected, 
a layer of inert material impregnated with said organic 
sealant and adhered to the surface of said inner layer 
of organic sealant, and said sealant with which said ma- i. 
terial is impregnated being chlorinated at least upon its 
exposed surface. - 

15. A corrosion resistant electrolytic cell according to 
claim 14 wherein the inert material is selected from 
the group consisting of crocidolite asbestos fibers, synthetic. 
polyester fibers of methyl terephthalate and ethylene 
glycol and fibers of a copolymer of vinyl chloride and 
acrylonitrile. . 

... No. references cited. 
THERON E. CONDON, Primary Examiner. 


