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ABSTRACT OF THE DISCLOSURE 
A method of protecting metal articles of manufacture 

from atmospheric corrosion which comprises packaging 
the articles in a packaging material which has been treated 
with a vapor phase corrosion inhibitor composition con 
sisting essentially of sodium nitrite and sodium phosphate. 

The present invention relates to improvements in vapor 
phase corrosion inhibition and more particularly, to vapor 
phase corrosion inhibiting compositions for use in con 
nection with packaging metal articles which are subject 
to attack by corrosive forces and for methods of using 
same. The present invention also relates to packaging 
materials having applied thereto the vapor phase corro 
sion inhibitor compositions referred to above. 

Corrosion and its causes have been the subject of much 
study in previous years. It is known, for example, that 
iron rusts in the atmosphere because of a chemical inter 
action that takes place between the iron, and the moisture 
and oxygen in the air. Since it is difficult and extremely 
impractical to remove oxygen from the atmosphere in 
which metal articles are packaged, corrosion is often a 
problem during the storage, handling and transportation 
of objects formed of a corrodible material. Previous meth 
ods have been developed to combat this corrosion such 
as applying a coating on the surfaces of corrodible mate 
rials. As can be appreciated, such methods are cumber 
some and require excessive amounts of labor and time to 
apply the coatings and often cannot adequately or com 
pletely cover the surfaces in order to protect the metal 
article. For example, oil and grease coatings have been 
applied directly to the metal surfaces, and waterproof 
wraps or packages have also been employed. However, 
because of hte aforementioned di?iculties these methods 
have not been entirely satisfactory. 
A highly successful system of preventing the corrosion 

of packaged metal articles has been developed in recent 
years known as vapor phase corrosion inhibition. This 
method functions to prevent corrosion of metal objects by 
the moisture and oxygen present in the atmosphere in con 
tact with the metal articles. By obviating the necessity of 
removing the moisture and oxygen from the atmosphere 
surrounding the packaged materials, or directly coating 
the metal surfaces with a protective coating, the vapor 
phase corrosion inhibitors represent an extremely prac 
tical, economical and advantageous solution to the prob 
lem of preventing corrosion. Functioning by slowing re 
leasing vapors that contact the surfaces of the metals, the 
vapor phase corrosion inhibitors serve to envelope the 
metal articles in a non-corrosive atmosphere and retard 
the moisture and oxygen present in the atmosphere from 
attacking the metal surfaces. 

Customarily, the vapor phase corrosion inhibitor com 
positions are applied to paper, wrapping materials, liners, 
and sheets for corrugated boxes or other inert, solid car 
riers employed as packaging means in which the metal 
article is packaged. Other materials such as wood ?bers 
and chips, and other porous packaging materials can be 
utilized in a similar manner. One advantage of this sys 
tem of protecting metal articles from corrosion resides 
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in the fact that it is not necessary to apply or coat the 
compounds themselves onto all of the surfaces of the 
metal articles so wrapped in order to obtain effective pro 
tection. The vapor phase corrosion inhibitor composition 
volatilizes extremely slowly to release agents into the at 
mosphere which effectively permeate the air surrounding 
the metal article within the package and thus functions to 
prevent corrosion. However, prior known vapor phase 
corrosion inhibition methods and compositions have had 
associated therewith certain drawbacks and disadvantages. 
For example, certain compounds previously used for this 
purpose were lacking in effectiveness and others were too 
costly for packaging low cost items. 

It is accordingly an object of the present invention to 
provide improved vapor phase corrosion inhibition of 
metal articles which avoids the disadvantages of prior 
methods and compositions. 

It is a further object of the present invention to provide 
-a method for protecting metal articles by vapor phase cor 
rosion inhibition that eliminates the di?iculties of prior 
known methods. 

It is a further object of the present invention to provide 
a composition for vapor phase corrosion inhibition that 
is relatively inexpensive and it is particularly effective in 
reducing the corrosive action of moisture and air on metal 
articles of manufacture. 

It is a further object of the present invention to provide 
-a packaging material that will inhibit corrosion of metallic 
articles in the immediate vicinity thereof. 

In obtaining the above objects, one feature of the pres 
ent invention resides in a method for protecting metal ar 
ticles of manufacture from atmosphere corrosion caused 
by moisture and air by having present in the immediate 
vicinity of the metal articles sodium nitrite as a vapor 
phase corrosion inhibitor. 

Another feature of the present invention resides in a 
vapor phase corrosion inhibitor composition consisting es 
sentially of sodium nitrite and sodium phosphate. 
Another feature of the present invention resides in a 

packaging material impregnated with sodium nitrite as a 
vapor phase corrosion inhibitor. 
The above and other objects, features and advantages 

of the present invention will become apparent from the 
following detailed description thereof. 
According to the present invention a composition con 

sisting essentially of sodium nitrite and sodium phosphate 
has been found to be particularly valuable for purposes 
of vapor phase corrosion inhibition. Brie?y described, the 
invention is carried out by applying a solution of sodium 
nitrite and sodium phosphate to the packaging material 
used for packaging metal articles of manufacture. Here 
tofore, both sodium nitrite and sodium phosphate have 
been considered to be essentially non-volatile and, there 
fore, presumed to be ineffective for purposes of vapor 
phase corrosion inhibition. 

Although consisting essentially of sodium nitrite and 
sodium phosphate, the vapor phase corrosion inhibitor 
composition of the present invention may contain minor 
amounts of other ingredients that do not adversely alfect 
the effectiveness of the compositions. The composition 
can be applied in the form of a solution, dispersion, paste 
and the like to wrapping materials such as paper, card 
board, ?ber-board, wood, fabrics, ?bers, inorganic and 
organic wrapping and packaging materials in any shape 
or form by coating, impregnating or any other manner 
of application. 
The present invention is particularly effective when the 

relative proportions of the materials are in the ratio of 
3 parts of sodium nitrite to 1 part of sodium tribasic 
phosphate. It is to be understood, however, that the pro 
portions can range from about 5% to 75% sodium phos 
phate, the remainder being sodium nitrite. 
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Any suitable solvent can be employed for mixing with 

the inorganic salts to form the treating composition and 
water and alcohol-water mixture are generally preferred. 
The following examples are illustrative but not limiting 

of the present invention. 
EXAMPLE I 

An essentially saturated solution containing approxi 
mately 3 parts of sodium nitrite and 1 part of sodium 
phosphate was applied to a single face liner of a cor 
rugated board to give a total addition of approximately 
2 lbs. of solid per 1000 square feet of board. The solution 
completely impregnated the surface of the board and im 
parted a brownish color in appearance compared to the 
untreated kraft paper. The board was thereafter dried 
by use of a pre-heater. The treated board was then fabri 
cated into corrugated boxes which may be used without 
further treatment for the packaging of metallic articles 
which are susceptible to attack by corrosive forces in 
the atmosphere. 

EXAMPLE II 

This test was conducted to determine and compare the 
effectiveness of the vapor phase corrosion inhibitor com 
position of the present invention with various prior known 
materials. 

In these tests the metal cans employed were No. 303 
cans of Del Monte corn. The cans were packed one 
dozen to a box and 2 boxes were used to test each 
coating material. 

Prior to the tests the cans were individually inspected 
for rust and the labels were slit and fastened with rubber 
bands to permit easy inspection. Moreover, the metal sur 
faces of several cans in each box were scratched, both 
on the lids and under the labels in order to induce rusting. 
The average test cycle consisted of a 6 hr. period ex 

posed to standard conditions, namely 73° F. at 50% rela 
tive humidity followed by a 2 hr. period under cold room 
conditions at 5° F., followed by a 16 hr. period at 90° F. 
and 85% relative humidity. The test was carried through 
nine cycles without the cold room conditions and four 
cycles with cold room conditions. 
The over-all average based on the test cycle including 

the cold room conditions was determined at the termina 
tion of the test shown in the table below. Coatings which 
provided the best protection are ?rst on the list. Others 
are in the order of decreasing protection. The scale of 
grading ran from A to D with A indicating no rust and D 
indicating severe rust patches. 

TABLE 1.—RESULTS OF CAN TEST 

Coating 2 lbs. Rim Lid Under 
per thousand square feet Area Area Label 

Sodium nitrite, 3 parts; Sodium 
phosphate, 1 part (V PRI~9) ____ -. B+ B- B+ 

Sodium nitrite (VPRI-8) ......... _. B B— C 
N-alkyl trimethyldiamine (alkyl 

radical derived from soya) .1 .... . . C -— D D 
Blank ____________________________ . . D B — D - 

In the above table, the “Blank” coating represents those 
cans which were packaged in containers which did not 
have any treatment. The test results clearly show that the 
vapor phase inhibitor composition of the present inven 
tion is superior to other coatings. 
The proportions of the inhibiting composition adding to 

the packaging material can vary over a considerable 
range as for example, 1.2 lbs. to about 3 lbs. per thousand 
sq. ft. of packaging material, although more can also be 
used. Generally at least about 0.5 lb. per thousand sq. ft. 
should be employed. The exact proportions and amounts 
employed is not a critical feature of this invention. 

It has been ascertained that the temperature of the 
surroundings will affect the performance of the vapor 
phase corrosion inhibitor compositions of the present in 
vention. Generally, tests have shown that the composi 
tions of the present invention are effective over a range 
of temperatures from below freezing to 95° F. and higher. 
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4. 
The temperature and moisture content may have an im 
portant in?uence on both the stability and life of the 
coating composition and to the tendency of the protected 
item to corrode. 

Although the foregoing description emphasizes the pre 
ferred embodiment of the present invention, i.e., the com 
bination of sodium nitrite and sodium phosphate, it is 
understood that packaging materials such as cartons where 
in the entire internal surfaces thereof are treated with 
sodium nitrite have been found to give su?icient protection 
to corrodible substances packaged therein to meet stand 
ard requirements. In addition, other alkaline inorganic 
salts may also be employed in place of the sodium phos 
phate, such as sodium carbonate, sodium borate and the 
like. 

Various materials can be packaged in the treated pack 
aging materials produced according to the present inven 
tion including metal containers, piping, ?ttings, and in 
numerable other items. 
What is claimed is: 
1. A method of protecting metal articles of manufac 

ture from atmospheric corrosion caused by moisture and 
air which comprises packaging said metal articles in the 
presence of an inert carrier having applied thereto, in an 
amount effective to protect against corrosion, a non-vola 
tile corrosion inhibitor composition consisting essentially 
of sodium nitrite and sodium phosphate which forms a 
protective vapor atmosphere in contact with the metal 
articles. 

2. A method of protecting metal articles of manufac 
ture from atmospheric corrosion caused by moisture and 
air which comprises packaging said metal articles with an 
inert carrier having applied thereto, in an amount effec 
tive to protect against corrosion, a non-volatile corrosion 
inhibitor composition consisting essentially of about 5% 
to about 75% sodium phosphate and about 25 % to about 
95% sodium nitrite, to form a protective vapor atmos 
phere in contact with the metal articles. 

3. A packaging material for inhibiting corrosion of 
metallic articles of manufacture packaged therein com 
prising an inert, solid carrier having applied thereto, in 
a quantity effective to protect against corrosion, a non 
volatile corrosion inhibitor composition consisting essen 
tially of sodium nitrite and sodium phosphate, to form a 
protective vapor atmosphere in contact with the metallic 
articles. 

4. A packaging material for inhibiting corrosion of 
metallic articles of manufacture packaged therein com 
prising an inert porous solid carrier impregnated with, in 
a quantity effective to protect against corrosion, a non 
volatile corrosion inhibitor composition consisting essen 
tially of sodium nitrite and sodium phosphate, to form a 
protective vapor atmosphere in contact with the metallic 
articles. 

5. A packaging material as de?ned in claim 4 wherein 
the composition consists essentially of from about 5% to 
75% sodium phosphate and about 25% to about 95% 
sodium nitrite. 

6. A packaging material for inhibiting corrosion of 
metallic articles of manufacture packaged therein com 
prising an inert porous solid carrier having applied there 
to a non-volatile corrosion inhibitor composition con 
sisting essentially of sodium nitrite and sodium phosphate, 
the amount of non-volatile corrosion inhibitor composi— 
tion being at least about 0.5 pound per thousand square 
feet of packaging material and which forms a protective 
vapor atmosphere in contact with the metallic articles. 

7. A vapor phase corrosion inhibiting composition for 
inhibiting corrosive attack on metal articles of manufac 
ture by elements in the atmosphere which vapor phase 
inhibiting composition is adapted for application to pack 
aging material utilized in the packaging of the metal article 
of manufacture and which consists essentially of sodium 
nitrite and sodium phosphate. 

8. A vapor phase corrosion inhibitor composition for 
inhibiting corrosive attack on metal articles of manufac 
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ture caused by moisture and air, consisting essentially of OTHER REFERENCES 
about 5% to about 75% sodium phosphate and about 25% 
to about 95% sodium nitrite. Speller, F. N., Corrosion—Causes and Prevention. 

9. In the method of making packaging material for McGraw-Hill, New York, 1935, TA—467—57 (Scienti?c Li 
use_ in packaging metal articles that are susceptible to cor- 5 brary)’ p, 361, 
T051011 ‘and wherein the Packaging mater i211 has applled Uhlig, H. H., Corrosion and Corrosion Control. Wiley 
thereto a non-volatile corrosion inhibiting composition & Sons’ New York 1963, TA_462_U4C (Scienti?c Li 
for inhibiting corrosive attack on the metal articles pack- brary), p_ 227_ (Rec’e'ived by Library in April 1963)_ 
aged therein, the improvement which comprises impreg 
nating said packaging material with a composition con- 10 MORRIS O. WOLK, Primary Examiner. 
sisting essentially of sodium nitrite and sodium phosphate. 

BARRY S. RICHMAN, Assistant Examiner. 
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