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1 
This invention relates to improved anode media 

for use in the galvanic protection of underground 
metals. It also concerns packaged anodes con 
taining such media and protection systems using 
them. 
In galvanic systems for the cathodic protection 

of pipelines and other underground structures, 
sacri?cial anodes of a metal electronegative to 
the structure, usually magnesium or zinc, are 
buried in the earth near the structure and con 
nected to it by electrical conductors. The re 
sulting flow of current maintains the structure 
cathodic with respect to the soil and greatly 
minimizes its corrosion. Since magnesium tends 
to corrode uselessly when in direct contact with 
some types of soils, it is customary, when using 
this metal as a sacri?cial anode, to bury it in 
a prepared bed or back?ll designed to control the 
chemical nature of the anode environment. 
The chemical requirements of an ideal back 

?ll for magnesium anodes are various. In use, 
the material should have good electrolytic con 
ductivity and yet should not be so soluble as to be 
leached away. It should be capable of wetting 
easily in ground waters, and should retain mois 
ture during dry spells so as to avoid loss of con 
ductivity. In order to secure maximum current 
ei?ciency from the magnesium, the back?ll 
should tend to minimize localized, i. e. useless, 
corrosion of the metal. on the other hand, it 
should promote uniformity of attack during the 
useful or current-producing consumption of the 
magnesium. In addition, it must not polarize the 
anode unduly or form impervious coatings on it. 
These speci?cations are met in part by the mix 

tures of bentonite and gypsum now used. How 
ever, such mixtures are disadvantageous in that 
they absorb ground water very slowly in service, 
and hence do not permit development of full gal 
vanic current for several days after installation. 

It is therefore the principal object of the pres 
ent invention to provide a rapid-wetting benton 
ite-calcium sulfate backfill for use as an anode 
mediLun in cathodic protection systems. 
The invention will be explained with reference 

to the accompanying drawing, in which 
Fig. 1 is a schematic vertical section showing 

the manner of using the new bentonite-gypsum 
mixture as an anode back?ll in the galvanic pro 
tection of a buried pipeline; and 

Fig. 2 is a vertical section through a packaged 
anode. 
Back?lls according to the invention are pre 

pared by blending together ?nely divided benton 
ite, ?nely-divided calcium sulfate, and water, 
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2 
and thereafter drying the blend at a temperature 
above 100° C. ' 

In one process, bentonite and calcium sulfate, 
preferably each ground to a powder, are mixed 
together with su?icient water to form a smooth 
paste, and the paste is then dried. During the 
drying, it changes to a mass of coarse porous 
granules. In another process, the ground ben 
tonite and calcium sulfate are mixed with a 
lesser proportion of water to form a briquettable 
moist powder, which is then formed into briquets 
and the latter dried. 
The term “bentonite” as used herein means a 

naturally-occurring colloidal clay or volcanic 
ash consisting largely of the minerals sodium 
montmorillonite or beidellite and being charac 
terized by swelling extensively in water. This 
product is sometimes called “alkali bentonite” 
in contradistinction to so-called “alkaline earth 
bentonites” which are almost non-swelling in 
water and are not operable in the invention. 
Gypsum, i. e. the mineral CaSO4-2H2O, is the 

preferred form of calcium sulfate in the inven 
tion. High-purity gypsum is not required, with 
the ordinary “dusting plaster” grade sold by 
building supply houses being very satisfactory. 
However, plaster of Paris (ZCaSOrHZO), some 
times known as calcined gypsum, and anhydrous 
calcium sulfate may also be used. 
In the compositions, a substantial proportion of 

both bentonite and calcium sulfate should be 
present. In general, a ratio of one part by weight 
of bentonite to 0.25 to 4 parts of gypsum is used, 7 
with 3 parts of bentonite to 1 of gypsum being 
perhaps most satisfactory. 
The proportion of water should be at least 

sufficient to wet the bentonite-gypsum mixture, 
and may be a great deal more, if a paste is to be 
made and dried. However, if the mixture is to 
be briquetted, fairly close control of the moisture 
content is. required to get a briquettable mass, 
the correct amount of water for any given mix 
ture being determined by trial. For example, 
with a mixture of 3 parts of bentonite and about 
1 part of gypsum, there should be between about 
0.36 and about 0.6 part of water. 
The back?lls of the invention ordinarily con 

sist only of bentonite and calcium sulfate. How 
ever, minor proportions of other non-acidic elec 
trolytes or inert ?llers may be added if desired. 
For example, in back?lls to be used in high-re 
sistance soils, hydrous sodium sulfate may be in 
corporated in the mixture. In acidic soils,‘ the 
addition of magnesium hydroxide to maintain a1 

1 kalinity' is advantageous. _ .. 
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The order in which the ingredients are mixed is 
not critical, although best results seem to be ob 
tained when the dry ingredients are ?rst mixed 
thoroughly and water is then added. 
The temperature at which the moistened ben 

tonite-calcium sulfate mixture is dried must ex 
ceed 100° C. in order to obtain a rapid-wetting 
product. In general, temperatures of at least 
125° C. are most satisfactory, with the range of 
135° to 185° C. being preferred when briquets are 
made. Higher temperatures, up to 600° C., have 
been tried experimentally without serious dam 
age to the product. The time of drying is merely 
that required to reduce the moisturecontent to a 
low value, being only 10 to 20 minutes at the 
preferred temperatures. 
The nature of the chemical and physical 

change which occurs during the wetting and sub 
sequent calcining of bentonite-calcium sulfate 
mixtures is not clear, but the treatment produces 
a very pronounced effect on the wetting rate of 
the product. The product made in this way ap 
pears. to be unique, since mixtures of ‘bentonite 
or calcined bentonite with calcined gypsum do not 
exhibit similar properties. Likewise, bentonite 
gypsum mixtures .calcined without ?rst being 
wetted are unlike the product of the invention. 
The manner of using the new compositions as a 

cathodic protection back?ll is illustrated in Fig. 
1, in which a steel pipeline 4 buried in earth is 
being protected. The consumable galvanic anode 
5 is in elongated cylindrical body of magnesium 
provided with a central iron core 6 which termi 
nates in an electrical connection 1. As shown, 
the anode is buried in the earth near the pipe 
line, with the core 6 being connected electrically 
to the line by a conductor 8. A bed of wetted and 
calcined bentonite-gypsum mixture 9 surrounds 
the anode and is in ?rm contact with it and with 
the earth. ‘ 
In making the installation, a suitable hole is 

dug and the anode is lowered in place, after 
which the back?ll is tamped around it. The elec 
trical conductor to the pipeline is then installed 
and buried. In dry soils, water is then poured 
around the anode and back?ll‘ to hasten begin 
ning of electrolytic action. 
An optional method of installation, which is 

particularly convenient under some conditions, 
involves the packaged anode illustrated in Fig. 2. 
In this case, a magnesium anode 5 provided with 
electrical connector 1 is centered in a water-per 
meable container, ‘such as a paper carton Ill. The 
space between the anode and. the container walls 
is then ?lled with a porous mass 9 of calcined 
wetted bentonite-gypsum back?ll. In installing 
this anode, it is necessary only to dig a hole the 
size of the carton l0, insert the entire package, 
tamp the earth around it, and make the necessary 
electrical connection. 
In ?eld use of the invention, the number and 

size of anodes and the quantity of back?ll re 
quired to secure effective cathodic protection of a 
given pipeline or other structure is determined by 
well-known engineering principles‘. 
While the invention has been described as use 

ful in the cathodic protection of underground 
ferrous metal structures, it is applicable in pro 
tecting underground structures of any corrodible 
metal cathodic ‘to magnesium. The sacri?cial 
anodes may be made either of magnesium or of 
a magnesium-base alloy, both being compre 
hended by the term “magnesium metal” as used 
in the claims. 
t_ The following examples are further illustra 
1ve. . 
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Example 1 

A mixture of 3 parts of ground bentonite and 
one part of ground gypsum was moistened with 
10 percent of water, briquetted on a rotary bri 
quetter, and then dried by calcining 10 to 15 min 
utes to a product temperature of 135° C. in a 
rotary drier. The briquets were then crushed to 
give a material passing through a 3A-inch open 
ing. When immersed in water, this material 
wetted throughout in 5 minutes. 
In comparative tests, not according to the in 

vention, briquets prepared as above, when 
crushed without previously being calcined, showed 
in water, a wetting time of 2 hours. An unbri 
quetted, uncalcined mixture of 3 parts bentonite 
and 1 part gypsum, in water, was only about half 
wetted after 24 hours. 

Example 2 

In cathodic protection tests, identical magne 
sium anodes were buried in moist earth near one 
another and connected to the same structure to 
be protected. One was surrounded by a back?ll 
according to the invention prepared by calcining 
at 135° C. an aqueous paste of 3 parts of benton 
ite and 1 part of gypsum. The other was sur 
rounded by the same size back?ll of the same 
bentonite-gypsum mixture which had not been 
wetted and calcined. 
In the case of the anode with the calcined 

back?ll, the electrical resistance between the 
anode and the surrounding earth within 2 min 
utes after installation was 12 ohms. It remained 
at that value for several days. With the other 
anode, the resistance after 2 minutes was 85 
ohms. It then declined very gradually over a 
period of 24 hours to 40 ohms, at which value it 
remained for several days. The stabilizing ef 
fect of the calcined back?ll, as well as the lower 
overall resistance, is apparent. 
What is claimed is: 
1. The method of forming a rapid-wetting 

back?ll for use in cathodic protection which com 
prises blending together one part by weight of 
?nely divided bentonite, from 0.25 to 4 parts of 
?nely-divided calcium sulfate, and water, and 
thereafter drying the blend at a temperature 
above 100° C. but below 600° C. 

2. The method of making a rapid-wetting 
granular back?ll for use in cathodic protection 
which comprises blending together one part of 
bentonite, from 0.25 to 4 parts of gypsum, and 
water to form a, smooth paste, and thereafter 
drying the paste at a temperature above 100° C‘. 
but below 600° C. 

3. A process according to claim 2 wherein the 
ratio of bentonite t0 gypsum is about 3:1 and 
wherein the mixture is dried at at least 125° C. 

4. The method of making a rapid-wetting 
briquetted back?ll for use in cathodic protection 
which comprises blending together one part of 
bentonite, from 0.25 to 4 parts of calcium sulfate, 
and water in a proportion su?icient to form a 
briquettable mass, briquetting the latter, and dry 
ing the briquets at a temperature above 100° C. 
but below 600° C. 

5. The method of making a rapid-wetting 
briquetted back?ll for use in cathodic protec 
tion which consists in blending together 3 parts 
of bentonite, about 1 part of gypsum, and from 
0.36 to 0.6 part of water, briquetting the blend, 
and drying the briquets at a temperature be 
tween 135° and 185° C. 

6. A rapid-wetting back?ll composition for use 
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in cathodic protection prepared according to the 
process of claim 1. 

7. A rapid-wetting back?ll composition for use 
in cathodic protection prepared according to the 
process of claim 2. 

8. A rapid-wetting briquetted back?ll composi 
tion for use in cathodic protection prepared ac 
cording to the process of claim 4. 

9. In combination with an underground struc 
ture of a metal cathodic to magnesium, a ca 
thodic protection system comprising a magnesium 
metal anode buried in the earth near the struc 
ture and electrically connected thereto, such 
anode being surrounded by and in intimate con 
tact with a bed of back?ll material prepared ac 
cording to the process of claim 1. 

10. A packaged anode for use in cathodic pro 
tection systems comprising a water-permeable 
container having therein a magnesium metal 
anode provided with means for connecting an 
electrical conductor thereto, such anode being 
surrounded by and in intimate contact with a 
back?ll prepared according to the process of 
claim 1. 

11. A back?ll composition for use in cathodic 25. 
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protection comprising a dried mixture of ini 
tially moistened bentonite and from 25 to 400 
per cent thereof of initially moistened calcium 

' sulfate, the mixture having been dried at a tem 
perature between 100° C. and 600° C. 
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