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[57] ABSTRACT 
Process for manufacturing a deodorizing gas ?lter 
which comprises dissolving polyvinyl alcohol in water; 
adding to said solution at least one substance which is an 
amphoteric ion exchange resin, activated carbon or 
coconut shell charcoal, thereby forming a pasty mass; 
adding to said pasty mass glyoxal, in an amount in ex 
cess of that which would be sufficient to acetalize the 
polyvinyl alcohol, and a small amount of acid for the 
acetal formation; impregnating the resulting composi 
tion into a non-woven textile fabric gas ?lter; and heat 
ing said impregnated ?lter at about 70°-l00° C for 30 
minutes to 2 hours, thereby converting said polyvinyl 
alcohol to polyvinyl acetal. 

7 Claims, No Drawings 
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PROCESS FOR MANUFACTURING OF 
DEODORIZING AIR FILTERS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This invention relates to gas ?lters. It more particu 
larly refers to such ?lters which have a deodorizing 
capacity. 
Gas, and particularly air, ?lters are employed in many 

household and commercial uses. For example, they 
form a necessary part of all forced air heating and cool 
ing equipment such as furnaces and air conditioners. 
Further, they ?nd use in oven exhaust hoods and other 
places. 
To date, most air conditioning ?lters, and for that 

matter other air gas ?lters as well, have the capacity to 
eliminate dust and other particles from air passed there 
through but do not act in a deodorizing manner. It 
would of course be desirable to be able to eliminate or 
reduce such odorants as ammonia, amines, volatile fatty 
acids, hydrogen sul?de, mercaptans, skatole, indole and 
even sulfur dioxide from air while it is passing through 
the ?lter. 

It is therefore an object of this invention to provide a 
novel gas ?lter which is not only capable of removing 
dust and the like from gases passed therethrough but is 
also capable of eliminating or reducing the level of 
offensive odorant contained in the gas. 
Another object of this inventon is the provision of a 

process of producing such ?lter. 
Other and additional objects of this invention will 

become apparent from a consideration of this entire 
speci?cation including the claims hereof. 

In accord with and ful?lling these objects, one aspect 
of this invention resides in a novel gas ?lter comprising 
a conventional non-woven fabric ?lter substrate having 
coated on the ?bers thereof a substantially water insolu 
ble composition comprising a polyvinyl acetal and at 
least one member selected from the group consisting of 
an amphoteric ion exchange resin, activated carbon and 
coconut shell charcoal. It is preferred in the practice of 
this invention to also have excess aldehyde in the com 
position which may be chemically bonded to the vinyl 
acetal polymer or not as desired, although it is prefer 
ably so bonded. It is also within the scope of this inven 
tion to include oxidation catalyst in the coated composi 
tion. . 

Another aspect of this invention is in the technique of 
preparing the novel ?lter described herein. This is ac 
complished by dissolving polyvinyl alcohol in water, 
preferably in a concentration of 5 to 13% by weight; 
adding thereto at least one of the group members acti 
vated carbon, coconut shell charcoal and an amphoteric 
ion exchange resin in powdered form, preferably of a 
mesh size of 150 to 400 and preferably in a proportion of 
about 7 to 15% by weight dissolving or slurrying such 
group member in said polyvinyl alcohol solution; and 
introducing into said solution or slurry an aldehyde 
which is reactive with at least a portion of the pendent 
alcohol groups of the polyvinyl alcohol. It is preferred 
that the aldehyde be a dialdehyde such as glyoxal or 
that it be an aldehydiccarboxylic acid so that after reac 
tion with the hydroxyl groups of the polyvinyl alcohol 
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2 
there are pendent from the polymer back bone carbox 
ylic acid moieties which are capable of reacting with 
the basic odorants such as the ammonia and the amines. 
Such aldehyde can be added to the solution or slurry in 
any proportions desired, whether in excess or de? 
ciency as compared to the polyvinyl alcohol. Propor 
tions of about 40 to 200% based upon the weight of 
polyvinyl alcohol originally dissolved have been found 
to be useful. Particularly preferred proportions of dial 
dehyde such as glyoxal are 60 to 80% by weight on the 
same basis. It may be convenient to incorporate a small 
amount of acid into the aldehyde containing composi 
tion in order to aid in the acetal formation. 
The aqueous composition described above is in the 

form of a pasty mass of a viscosity of about 400 to 800 
cp. This paste is impregnated into a conventional non 
woven fabric ?lter and thus coated on the ?bers thereof. 
Conventional ?lter material for gases, particularly air, is 
in the form of a random lay non-woven fabric. Such 
fabric is composed of a multiplicity of individual staple 
length ?bers of any given length and denier. It is desir 
able to use staple ?bers of small denier in order to have 
the highest possible ?ltering action. Filters may also be 
made of non-woven fabric composed of continuous 
?lament. The non-woven fabric ?lters used in this in 
vention have ?bers or ?laments that are randomly geo 
metrically disposed with respect to each other and/or 
with respect to different parts of a given ?lament. The 
non-woven fabric is usually air layed but it may be 
water layed if desired. There may be used bonding 
materials impregnated into the non-woven fabric in 
order to insure the dimensional integrity of the ?lter 
batt. 
The non-woven fabric ?lter uses ?bers of nylon, cot 

ton or other conventional synthetic or natural materials 
including foamed resinous materials. 
According to this invention, one or more of the [Pul 

verized] pulverized deodorizing materials e.g. coconut 
shell charcoal, activated carbon or the amphoteric ion 
exchange resin are mixed with an aqueous solution of 
polyvinyl alcohol, converted into a paste, glyoxal or 
other aldehyde and a small amount of acid added to the 
paste, mixed to render such generally uniform and then 
impregnated into a ?lter fabric in a conventional im 
pregnation procedure. The impregnated non-woven 
fabric’ is then heat treated at about 70° C to 100° C for 
about 30 minutes to 2 hours. After heat treatment, the 
impregnated ?lter fabric is washed with water and then 
dried by conventional procedures to a given moisture 
content. 
Because of the fact that the deodorizer composition of 

this invention is impregnated into the ?lter fabric and 
adheres to the ?bers thereof, it is not readily washed off 
even upon the application of dilute acid or alkali. Fur 
ther, after use to deodorize ammonia, or other odorants, 
the ?lter of this invention can be regenerated by wash 
ing with alkali and/or acid, e.g. 5% caustic soda solu 
tion and 1% hydrochloric acid solution in a sequential 
treatment. 
While not being bound by any particular theory of 

operation, it is believed that the glyoxal or other alde 
hyde reacts with the polyvinyl alcohol to form polyvi 
nyl acetal not only in order to render the polymer water 
insoluble but also to yield pendent aldehyde groups 
which then are free to react with the basic odorants and 
chemically remove them from the air being ?ltered via 
an internal Cannizaro reaction to form glyoxylic acid 
salts. It is believed that one of the carbonyl groups of 
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the glyoxal is converted to an acid while the other is 
converted to an alcohol in an internal redox system. 
The acid groups then react with the ammonia or amine 
to form a salt. 

It has been found that there is a synergistic relation 
ship between the amount of glyoxal and the amount of 
ammonia the deodorizing composition of this inven 
tion can remove from air. The following table shows 
this synergistic relationship. 

Amount of glyoxal (40%) 
employed against 3g 

Ammonia adsorption amount 
per gram of solid matter 

4 
tant polyvinyl alcohol solution, admixed with aforesaid 
deodorizer, was cooled to room temperature and 5g 
glyoxal (40%) and Ice IN hydrochloric acid were 
added thereto whereupon converting such into a paste. 
The paste was impregnated to 5g of synthetic ?ber 

non-woven fabric and the thus impregnated fabric was 
heated at 80“ C for 30 minutes. After this heat treat 
ment, the ?lter product was washed with running water 
for more than one hour and then was dried to a moisture 
content of 50% (dry base). The absorption capacity of 
the ?lter element was tested by placing such in a 2cm 
diameter, ZScm-high column and passing same gases — 

l ‘ l l h l fdeod ' . . . in “may” c“ o 0 meg/,2!" 1000ppm in case of ammonia and ‘7000ppm in case of 
I (Hi acetic acid-therethrough at a ?uid velocity of 0.7 
1.5 1.01 15 ll/min. 
3 1.67 
5 2.90 

ammonia adsorption amount 1.67 meq/g 
The use of amphoteric ion exchange resin is particu— mm and adsmpl'on “mum 10m mq/s 

larly advantageous where the odorants are water solu- 20 
his gases because these resins have water trapped 
therein which dissolves the gaseous odorants and initi 
ate their reaction with the polyvinyl acetal in the aque 
ous phase. It is, therefore, desirable to make the binder 
used to adhere the deodorizing resins or other materials 
to the ?bers of the non-woven fabric gas ?lter of a 
hydrophilic character in order to insure that the de 
odorizing resins can accomplish their purpose. 

In accord with this invention it is appropriate, where 
sulfur dioxide is to be removed from the air or other gas 
being ?ltered, that the ?ltering medium contain an ap 
propriate oxidation catalyst such as an oxide of a multi 
valent metal. These materials are generally well known 
and widely available. They can be incorporated in the 
polyvinyl acetal impregnating composition or can be 
added to the ?lter fabric in separate impregnations. 
Exemplary of these oxidation catalysts are manganese 
dioxide, copper oxide and/or silver oxide. Where these 
catalysts are present in ?ltering medium and where 
sulfur dioxide is contained in the gases being ?ltered the 
sulfur dioxide combines with oxygen in the air in the 
presence of the catalysts and is converted to sulfur 
trioxide which in turn dissolves in water present in the 
deodorizing [resing] resin composition to form sulfu 
ric acid which itself is adsorbed on the deodorizing 
resin. It should be understood that while the ?lter of this 
invention can be used to remove sulfur dioxide by the 
technique set forth above or can be used to remove 
various nitrogenous or other basic odorants from the 
air, it can also be used for both uses simultaneously and 
in this regard its use and incorporation for one purpose 
in no way detracts from its use and incorporation for the 
other purpose. 
The invention is illustrated by the following examples 

in which parts and proportions are by weight unless 
expressed speci?cally to the contrary. These examples 
are not considered to limit the scope of this invention. 
The latter are illustrative thereof. 

EXAMPLE 1 

A deodorizing resin having amphoteric ion exchange 
groups obtained by condensing m-phenylene diamaine 
and phenols with formalin in the presence of acid cata 
lysts was dried and converted into a ?ne powder of not 
more than 200 mesh 5g of such powder (used as a de 
odorizer) and 35g of water were added to 3.5 grams of 
polyvinyl alcohol (polymerization degree about 2000) 
and the mixture was dissolved under heating. The resul 

65 

Aforesaid values represent adsorption capacities per 
unit weight of deodorizer and binder composition ad 
hering to the non-woven fabric. 

In order to test durability of the deodorizing air ?lter, 
the ?lter element was immersed in 5% caustic soda and 
1% hydrochloric acid alternatively for one hour and 
after repeating the operation seven times, the measured 
adsonption capabilities thereof showed no substantial 
reduction as compared to the initial capacity for adsorp‘ 
tion of odorant. 

EXAMPLE 2 

The adsorption capacity of the air ?lter made as per 
Example 1 by using 3g ?ne powder of coconut shell 
charcoal, 3g polyvinyl alcohol, 5g glyoxal, and ice 1N 
hydrochloric acid, was as follows: 

1.16 meq/g amount of ammonia adsorption 
4.58 meq/g amount of acetic acid absorption 

EXAMPLE 3 

50g polyvinyl alcohol was dissolved into 543g water 
and to the resulting solution there was added 60g of an 
amphoteric ion exchange deodorizing resin powder, 
10g activated carbon powder, and 20g [manganesdiox 
ide] maganesedioxide. 
Then, 85g glyoxal was added to the mixture. 
The resulting paste was impregnated into a nylon 

base non~woven fabric and the impregnated fabric was 
heated at 100° C for 2 hours. 
The amount of deodorizer composition adhering to 

the air ?lter was about 130g over 1m2 area. 
The deodorizing capacity of the air ?lter was as fol 

lows: 

ammonia 5.25 meq/g 
adsorption capability 

acetic acid 5.29 meq/g per gram of deodorizer 
adhering to the non 

sulfur dioxide L26 meq/G woven cloth 

What is claimed is: 
1. Process for manufacturing a deodorizing gas ?lter 

which comprises dissolving polyvinyl alcohol in water; 
adding to said solution at least one substance which is an 
amphoteric ion exchange resin, activated carbon or 
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coconut shell charcoal, thereby forming a pasty mass; 
adding to said pasty mass glyoxal in the amount in ex 
cess of that which would be sufficient to acetalize the 
polyvinyl alcohol, and a small amount of acid for the 
acetal formation; impregnating the resulting composi 
tion into a non-woven textile fabric gas ?lter; and heat 
ing said impregnated filter at about 70°—l00° C for 30 
minutes to 2 hours, thereby converting said polyvinyl 
alcohol to polyvinylacetal. 

2. Process as claimed in claim 1 wherein [the ?bers of 
said non-woven fabric] said gas ?lter is a non-woven 
textile fabric gas ?lter, the ?bers of which are nylon. 
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6 
3. Process as claimed in claim 1 wherein said sub 

stance is an amphoteric ion exchange resin and wherein 
said composition is hydrophilic. 

4. Process as claimed in claim 1 wherein said sub 
stance is an amphoteric ion exchange resin. 

5. Process as claimed in claim 1 wherein said sub 
stance is activated carbon. 

6. Process as claimed in claim 1 wherein said sub 
stance is coconut shell charcoal. ‘ 

7. Process as claimed in claim I. wherein said non-woven 
textile fabric gas ?lter utilizes the ?bers of at least one of 
nylon, cotton or other conventional synthetic or natural 
materials including foamed resinous materials. 

# i i i i 
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