
2,495,466 H. H. MILLER 
PACKAGED MAGNESIUM ANODE WITH CEMENTED BACKFILL 

Jan. 24, 1950 

Filed July 31, 1947 

BY 

  

  

  

  

  

  

  





2,495,466 
3 

entirely possible for a single substance to func 
tion as both. For example, it is regarded as with 
in the invention to imbed a magnesium anode in 
a set mass of plaster of Paris or of magnesium 
Oxysulfate, in which case no other electrolyte or 
filler need be added. 
A typical installation for cathodic protection, 

using a packaged anode according to the inven 
tion, is shown in Fig. 1, in which a steel pipeline 
4 buried in the earth is being protected. The 
packaged anode 5 is made of an elongated cylins 
drical body of magnesium 6 cast around a core 
formed by part of a steel cable 7, the other por 
tion of which extends beyond the anode to con 
Stitute an electrical lead-wire. The magnesium 
-6 is imbedded in a backfill consisting of a ce 
mented block 8 formed by ground gypsum bound 
together by magnesium oxysulfate. As shown, 
the block 8 and its contained anode 6 are buried 
in the earth near the pipeline 4, with the cable 

being connected electrically to the pipe by a 
conductor 9. 

In making the installation, a suitable hole is 
dug, the packaged anode 5 is lowered in place, 
and earth is tamped around it. The electrical 
conductor to the pipeline is then installed and 
buried. In dry soils, the start of electrolytic 
action may be hastened by pouring water around 
the Spot where the anode is buried. 

In an alternative way of making the new pack 
aged anodes, the backfill may contain reinforc 
ing to strengthen the cemented mass. Preferred 
reinforcing materials are flexible non-conduc 
tors, most suitably porous fabrics such as burlap 
Ol' canvaS. A typical construction of this sort 
is shown in Figs. 2 and 3 in which the magnesium 
anode 5 is imbedded in a mass 0 of ground gyp 
Slim cemented together by Portland cement which 
is reinforced by burlap f wrapped spirally 
around the anode. 
In making the packaged anode of Figs. 2 and 

3, a suitable length of burlap is laid on a fiat 
Surface and a settable mixture of gypsum and 
Portland cement is spread over it as a thick layer. 
The anode is then laid on top at one end and 
is rolled along the surface to wrap the burlap 
and Cement mixture around the anode. After 
the cement has set, the article is ready for use. 

In field use of the invention, the number and 
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size of anodes and the quantity of backfill re 
quired to secure effective cathodic protection of 
a given pipeline or other structure are determined 
by well-known engineering principles. 
The following examples will further illustrate 

the invention. 
Eacample 1 

Packaged anodes were prepared in the manner 
illustrated in Figs. 2 and 3, using magnesium 
rods as anodes and canvas as reinforcing. The 
backfil consisted of a mixture of: ground gyp- ou Sun, 75 parts by weight, as electrolyte; silica, 
Sand, 10 parts, and ground bentonite, 5 parts, as 
fillers; and magnesium oxide, 10 parts and mag 
nesium Sulfate, 10 parts, to form magnesium oxy 
Sulfate cement. This mixture was moistened with 
Water, applied to the canvas, and wrapped around 
the anodes, after which the mixture was allowed 
to set. 

ECample 2 

Packaged anodes were made up as in Example 
1, except that the cementable backfill mixture 
Was: ground gypsum, 70 parts, and magnesium 
Sulfite 5 parts as electrolytes; ground bentonite, 
-5 parts, as filler; and magnesium oxide, 10 parts, 
and magnesium sulfate, 5 parts, as cement. 
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4. 
Eacample 3 

Packaged anodes were made up as in Example 
l, except that the backfill mixture was: ground 
gypsum, 20 parts, and magnesium sulfite, 2 parts 
as electrolytes; silica sand, 58 parts, as filler; and 
magnesium oxide, 20 parts, and magnesium sul 
fate, 8 parts, as cement. 

Eacample 4 
Packaged anodes were made up as in Example 

l, except that the backfill was: ground gypsum, 
40 parts, and magnesium sulfite, 2 parts, as elec 
trolytes; silica, Sand, 36 parts, and bentonite, 2 
parts, as fillers; and Portland cement, 20 parts, as 
cement. This mixtur? was wetted with a, 12° Bé. 
magnesium Sulfate aqueous solution instead of 
with water when it was being applied to the 
anodeS. 

All of these anodes were tested in the cathodic 
protection of iron in natural water and developed 
adequate currents at good electrochemical effi 
ciencies. , '' . 

While the invention has been described as use 
ful in the cathodic protection of underground fer 
rous metal structures, it is applicable in protect 
ing structures of any corrodible metal cathodic to 
magnesium. The sacrificial anodes may be either 
of magnesium or of a magnesium-base alloy, both 
being comprehended by the term “magnesium 
metal' as used in the claims. 
What is claimed is: 
1. A packaged anode for use in cathodic protec 

tion Systems comprising a magnesium metal an 
Ode imbedded in a Self-sustaining porous mass of 
a granular electrolyte Selected from the claSS con 
sisting of alkaline earth metal hydroxides and 
alkali- and alkaline-earth metal salts of acids 
Which form Water-Soluble magnesium salts ce 
mented together by magnesium oxysulfate. 

2. A packaged anode according to claim 1 
wherein the electrolyte has a solubility in water 
of from 0.1 to 2 percent by weight at atmospheric 
temperatures. 

3. A packaged anode according to claim 1 
Wherein the electrolyte is calcium sulfate. 

4. A packaged anode for use in cathodic pro 
tection systems comprising a magnesium metal 
anode imbedded in a set mass consisting essen 
tially of granular gypsum cemented together by 
magnesium oxysulfate. - 

5. A packaged anode according to claim 4 
wherein the Set mass also contains a small propor 
tion of bentonite. - - 

6. In combination with an underground struc 
ture of a corrodible metal cathodic to magnesium, 
a cathodic protection System comprising a pack 
aged anode as defined in claim 1 buried in the 
earth near the structure and electrically con 
nected thereto. - . . . 
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