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1. 

PROCESS FOR REDUCING THE CONTENT 
OF WATER SOLUBLE VOLATILE ORGANIC 

COMPOUNDS IN A GAS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority on U.S. provi 
sional application No. 61/169.234 filed on Apr. 14, 2009, 
which is hereby incorporated by reference in its entirety. 

FIELD OF THE DISCLOSURE 

The present disclosure relates to the field of gas treatment 
So as to reduce their pollutants and/or impurities content. In 
particular, this disclosure relates to a process for reducing 
the water Soluble volatile organic compounds content of a 
gas. The disclosure also relates to an aqueous acidic com 
position. 

BACKGROUND OF THE DISCLOSURE 

It is nowadays a major concern to considerably reduce the 
emission of various pollutants in the environment. Volatile 
organic compounds (VOCs) Such as formaldehyde and 
methanol are some of the products that several industries 
must treat so as to avoid releasing them to the atmosphere. 
For example, gases containing Such products may be gen 
erated in the wood or pulp and paper industries. These gases 
can be generated during the production of wood-based panel 
products such as oriented strand boards (OSB), or fibre 
boards such as low density fibreboards (LDF), medium 
density fibreboard (MDF) or high density fibreboards (HDF) 
and particle boards. In various other types of industries, such 
gases emissions containing VOCs are encountered. Such 
industries include foundries, Smelters, petrochemical indus 
tries, Sugar industries, dental care products industries, poly 
mer industries automotive industries paint industries, glass 
ware industries and mineral wool industries. 
Among the technologies proposed so far there is RTO 

(Regenerative Thermal Oxidizer). However, it has been 
demonstrated that Such a technology can be very costly to 
install in a plant, and high maintenance fees may be required 
to operate it. Moreover, Such a technology can generate 
important amounts of Smog precursors, which is undesirable 
from an environmental point of view. RTO relies on thermal 
oxidization to destroy these emissions. For example, in the 
wood-based panel industry, dryer or press gases are sent to 
the RTO where the VOCs (such as formaldehyde, methanol, 
ethanol, pinenes, limonenes, camphenes, ketones, etc.) are 
incinerated at very high temperatures of about 800° C. To 
increase the thermal efficiency of the system, ceramic beds 
are used to preheat the inlet air prior to combustion. This 
technology can be effective in the destruction of VOCs, CO 
and organic particulate. However, RTOs do generate some 
NOX (Smog precursors) and greenhouse gases (GHG) from 
the combustion of natural gas and other fossil fuels to 
generate the required temperatures. RTOs are fairly expen 
sive to operate and require a source of fossil fuel. Moreover, 
inorganic particulate may cause bed fouling. RTOS operate 
at or close to the melting point of Some of these inorganic 
particulate and once melted, these by-products can perma 
nently adhere to the ceramic bed and cause premature bed 
failure. Occasional bed burn-out is required to clear the bed 
of organic particulate and reduce pressure drops. Additional 
inorganic particulate devices may be required upstream of 
the RTO. 
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2 
Bio-filtration is sometimes used for the capture and 

destruction of particulates and VOCs. Some mesophilic 
micro-organisms can be well Suited for the destruction of 
easily degradable VOCs. However, such a technology 
requires high installation costs and a large surface area. 
Furthermore, since mesophilic micro-organisms are used, 
there is a limitation in gas stream temperature which 
requires dilution with ambient air. This results in larger 
required area. Such a technology also requires very stable 
operating conditions. 

SUMMARY OF THE DISCLOSURE 

According to one aspect, there is provided a method for 
reducing the content of at least one water soluble volatile 
organic compound present in a gas, the method comprising 
contacting the gas with an aqueous acidic oxidizing com 
position comprising H2O and a metal catalyst and Submit 
ting the at least one water soluble volatile organic compound 
and the aqueous acidic oxidizing composition to an UV 
radiation. 

It has been found that such method is particularly useful 
for considerably reducing the amount of various water 
soluble VOCs in a gas. It has also been found that such a 
method can be carried out simply and at low costs when 
compared to the prior art proposed technologies. 

According to another aspect, there is provided an aqueous 
acidic composition comprising H2O, a metal catalyst, and 
a sequestering agent chosen from oxalic acid, citric acid, 
EDTA (ethylenediaminetetraacetic acid), glycine, NTA (ni 
trilotriacetic acid), salicylic acid, sulfosalicylic acid, trieth 
ylenetetramine, and mixture thereof. 

According to another aspect, there is provided the use of 
a composition as defined in the present document for reduc 
ing the content of at least one water Soluble volatile organic 
compound in a gas by at least partially oxidizing the at least 
one water soluble volatile organic compound. 

According to another aspect, there is provided a method 
for using a composition as defined in the present document. 
The method comprises contacting the composition with a 
gas comprising at least one water soluble volatile organic 
compound so as to reduce a content of the at least one water 
soluble volatile organic compound in the gas. 

It has been found that Such an aqueous acid composition 
can be useful for oxidizing various VOCs present in a gas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the appended drawings which represent various 
examples: 

FIG. 1 shows a bloc diagram of a method according to an 
example of the present disclosure; 

FIG. 2 is a schematic representation illustrating how is 
carried out a method according to another example of the 
present disclosure; and 

FIG. 3 is a schematic representation illustrating how is 
carried out a method according to another example of the 
present disclosure. 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

The expression “water soluble volatile organic com 
pound as used herein refers, for example, to a volatile 
organic compound that is at least partially soluble in water. 
For example, such a compound can be chosen from alcohols, 
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aldehydes, ketones, pinenes, limonenes, camphenes, organic 
acids, esters, and mixtures thereof. 
The expression “sequestering agent’ as used herein 

includes chemical moieties that bind to, or complex with 
cations or anions. Examples of sequestering agents or chela 
tors are well known in the art. For example, the sequestering 
agent binds to a metal cation. 
The expression “absorption tower as used herein refers 

to an absorption tower which is used so as to increase 
contact between a gas and a liquid. For example, such an 
absorption tower is used for at least partially removing at 
least one VOC from a gas stream by absorbing it or 
dissolving it into a liquid such as an oxidizing composition. 
Such a tower can have a predetermined number of transfer 
units. For example, such an absorption tower can be a 
packed column. 
The term “about as used herein means a reasonable 

amount of deviation of the modified term such that the end 
result is not significantly changed. For example, "about 
should be construed as including a deviation of at least +5% 
of the modified term if this deviation would not negate the 
meaning of the word it modifies. 
The composition can have a pH of about 1.5 to about 3.5, 

about 1.8 to about 3.2, or about 2.0 to about 3.0. The pH can 
also be about 1.8 to about 2.2 or about 2.2 to about 2.6. 
The metal catalyst can comprise a metal chosen from Fe, 

Cu, Ni, Mn,Ti, Cr, Ce, Zn, Pd, Mo, and mixtures thereof. 
For example, the metal catalyst can comprise Fe, Cu or a 
mixture thereof. For example, the metal catalyst can com 
prise Fe ions. 

The composition can further comprise a sequestering 
agent. For example, the sequestering agent can be chosen 
from oxalic acid, citric acid, EDTA (ethylenediaminetet 
raacetic acid), glycine, NTA (nitrilotriacetic acid), Salicylic 
acid, Sulfosalicylic acid, triethylenetetramine, and mixtures 
thereof. According to one embodiment, the sequestering 
agent is oxalic acid. 
The molar ratio sequestering agent: metal catalyst can be 

about 2:1 to about 6:1. 
The metal catalyst concentration can be at least 5 mg/L or 

at least 10 mg/L, based on the total volume of the compo 
sition. The metal catalyst concentration can also be about 10 
mg/L to about 50 mg/L or about 30 mg/L to about 50 mg/L. 
The molecular ratio H2O:metal catalyst can be at least 

5:1 or at least 10:1. For example, the molecular ratio 
H2O: metal catalyst can be about 10:1 to about 100:1 or 
about 12:1 to about 40:1. 
The gas to be treated can have a temperature of about 20° 

C. to about 75° C. or about 35° C. to about 55° C. 
For example, in the method for using a composition as 

defined in the present document, the composition and the at 
least one water soluble volatile organic compound can react 
together in the presence of UV radiation. 

For example, the gas can contact the composition in an 
absorption tower. According to one embodiment, the absorp 
tion tower can comprise at least two transfer units. 

According to one embodiment, contacting can include 
mixing the gas with the aqueous acidic oxidizing composi 
tion so as to at least partially dissolve the at least one water 
soluble volatile organic compound in the aqueous acidic 
oxidizing composition. 

For example, the gas can be introduced at a bottom 
portion of an absorption tower and the aqueous acidic 
oxidizing composition can be introduced at an upper portion 
of the tower with respect to the gas. The gas and the aqueous 
acidic oxidizing composition can be mixed together into the 
tower over a predetermined amount of transfer units. 
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4 
For example, after the contacting, the aqueous acidic 

oxidizing composition having at least a portion of the at least 
one water soluble volatile organic compound dissolved 
therein can be transferred in a tank in which the aqueous 
acidic oxidizing composition and at least a portion of the at 
least one water soluble volatile organic compound are Sub 
mitted to an UV radiation. 
According to one embodiment, the gas can contact the 

aqueous acidic oxidizing composition (for example in a 
tank) So as to at least partially dissolve the at least one water 
soluble volatile organic compound in the aqueous acidic 
oxidizing composition and the aqueous acidic oxidizing 
composition having at least a portion of the at least one 
water Soluble volatile organic compound dissolved therein is 
submitted to an UV radiation. For example, the contacting 
and the submitting to UV radiation can be carried out 
simultaneously. Alternatively, the contacting can be carried 
out and then the submitting to UV radiation is carried out. 

For example, the gas can be mixed with the aqueous 
acidic oxidizing composition so as to obtain a mixture and 
the mixture can be submitted to the UV radiation. The 
mixing and Submitting to UV radiation can be carried out 
simultaneously. Alternatively, the mixing is carried out and 
then the submitting to UV radiation is carried out. 
The gas and the composition can be mixed together so as 

to at least partially dissolved the at least one water soluble 
Volatile organic compound in the composition and obtaining 
the mixture, the gas being at least partially removed from the 
mixture. For example, the gas can be removed from the 
mixture by means of a vacuum pump. 

For example, the UV radiation can have an energy of at 
least 1000, 2000, 3000, 4000, or 5000 kJ per kg of the at 
least one water soluble volatile organic compound contained 
in the gas. It should be noted that when more than one 
compound is present in the gas i.e. a mixture of at least two 
water soluble volatile organic compounds, this value is 
given per kg of Such a mixture. Alternatively, the energy of 
the UV radiation can be about 1000 to about 60000, about 
2000 to about 45000, about 3000 to about 30000, about 3500 
to about 25000, about 4000 to about 22000, about 5000 to 
about 10000, or about 6000 to about 9000 kJ per kg of the 
at least one water soluble volatile organic compound con 
tained in the gas. 
The at least one water soluble volatile organic compound 

can be chosen from alcohols, aldehydes, ketones, pinenes, 
limonenes, camphenes, organic acids (such as carboxylic 
acids), esters, and mixtures thereof. For example, the gas can 
comprise at least one water Soluble volatile organic com 
pound chosen from methanol, formaldehyde, ethanol, acet 
aldehyde, acrolein, acetic acid, formic acid, ethyl acetate, 
phenol, fatty acids and mixtures thereof. For example, the 
gas can comprise methanol and formaldehyde. For example, 
the gas can comprise methanol. 

For example, the aqueous acidic oxidizing composition 
can comprise an acid chosen from HSO, HCl, HNO. 
HPO, and mixtures thereof. According to one embodi 
ment, the aqueous acidic oxidizing composition can com 
prise HNO. 
The methods of the present document can permit to 

reduce at least about 75, 80, 85, 90,91, 92,93, 94, 95, 96, 
97, 98 or 99% of the content of the at least one water soluble 
Volatile organic compound present in the gas. For example, 
these methods can be effective to reduce about 80.0 to about 
99.9%, about 85.0 to about 99.9%, about 90.0 to about 
99.9%, about 90.0 to about 99.5%, about 85.0 to about 
99.5%, about 80.0 to about 99.5%, about 90.0 to about 
99.0%, about 90.0 to about 98.0%, about 85.0 to about 
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about 80.0 to about 98.0%, about 90.0 to about 
about 85.0 to about 97.0%, about 80.0 to about 

97.0%, about 95.0 to about 99.5%, about 95.0 to about 
99.0%, about 95.0 to about 98.0%, or about 95.0 to about 
98.0% of the content of the at least one water soluble volatile 
organic compound present in the gas. 
As it can be seen from FIG. 1, such a process is relatively 

simple and it can be carried out easily without requiring 
tedious tasks. When the Volatile organic compound(s)-con 
taining gas to be treated also contains impurities. Such as 
particulate material (for example wood particles), it is pos 
sible to remove the impurities. After such a primary treat 
ment, the gas can be contacted with an oxidizing composi 
tion comprising H2O. This treatment permits to at least 
oxidize partially in presence of UV at least one water soluble 
Volatile organic compound, thereby reducing the amount of 
Volatile organic compounds present in the gas. 
As shown in FIG. 2, air coming from ambient is mixed 

with a composition comprising formaldehyde and methanol 
in a mixing flask (20) to ensure the complete evaporation 
and mixing of these water Soluble volatile organic com 
pounds. 
The gas goes then into an absorption tower (22). In the 

tower (22), the gas and an aqueous acidic oxidizing com 
position, previously prepared in a reaction tank (24), are 
contacted together so as to enhance dissolution of formal 
dehyde and methanol in the oxidizing composition and 
therefore their oxidation rates into reaction products. The 
circulation of the gas into the system is done by the use of 
a vacuum pump (16). 
The composition is firstly prepared in the tank (24) by 

adding and mixing therein demineralised water, an acid (for 
example HNO), a metal catalyst (for example Fe) and a 
sequestering agent (for example oxalic acid). The compo 
sition is brought to an upper part of tower (22) by means of 
a pump (21). Before the composition reaches the tower (22), 
an oxidizing agent, H2O, is added to the composition. Thus, 
the so-obtained composition reacts, in the presence of UV 
emitted by UV lamps (25) in the tank (24), with formalde 
hyde and methanol of the gas as previously defined. During 
the oxidation reaction various compounds can be formed. 
For example, when the compounds mainly present in the gas 
are methanol and formaldehyde, the obtained oxidation 
product will be CO and it will eventually be removed by 
means of the vacuum pump (16). 
The pH in the tank can be maintained at a pH of about 1.8 

to 3.2. The composition is thus continuously recirculated 
into the tower (22). To avoid the build-up of reaction 
products after a certain time, a part of the oxidizing com 
position can be purged by means of the pump (21). To 
replace Such an amount of purged oxidizing composition, 
Some more demineralised water, acid, metal catalyst and a 
sequestering agent can be added to the tank (24). Some more 
H2O can also be added. 
As it can be seen from FIG. 3, such a process is similar 

to the one illustrated in FIG. 2. However, in the case of the 
process shown in FIG. 3, the gas is captured from a dryer 
used in the wood-based panel industry. In fact, in the process 
of FIG. 3, moist board constituents (such as a moist mixture 
comprising wood fibers, a resin, and paraffin) are heated in 
a dryer (111) so as to remove water therefrom and to obtain 
dried board constituents. Such dried constituents can then be 
used in the manufacture of a panel. When heated in the 
dryer, the mixture of the board constituents, releases a gas 
containing VOCs (for example methanol and formaldehyde) 
and other impurities such as particulate material (for 
example wood particles). The gas is thus captured in the 
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6 
dryer (111) and then drawn and circulated by means of an air 
flow generated by a fan (116), through the whole process. 
The gas then passes through a cyclonic separator (113) So as 
to remove and recuperate dried board constituents contained 
therein. The gas is collected by a duct (114) provided with 
a plurality of spray nozzles (118). To avoid fouling inside the 
duct (114), an alkaline aqueous composition is spayed 
therein by means of the nozzles (118). Such a sprayed 
composition permits to saturate the gas with water and at the 
same time, decrease its temperature. Since the gas is hot and 
saturated, water condensation is favorized. A mixture com 
prising a Solid phase, a liquid phase and a gaseous phase is 
generally obtained in the duct (114). 

After having been quenched with the alkaline composi 
tion in a venturi-type device (119) used for cleaning gases, 
the gas is further treated before oxidizing VOCs contained 
therein. In fact, the so-obtained mixture is treated via a wet 
scrubber or three-phase-separator (120), so as to individu 
ally separate each phase. Therefore, a considerable amount 
of the remaining impurities is removed from the gas. The 
solid phase is then treated by means of a rotary filter (123), 
and the liquid phase can be recirculated, by means of a pump 
(121), into the spray nozzles (118) or in the three-phase 
separator (120). When the liquid phase is recirculated in the 
separator (120) some more NaOH can be added thereto. 
After the treatment of the solid phase in the rotary filter 
(123), Solid residues and an aqueous purge are obtained. 
These residues and the purge can be combined with the other 
similar waste products generated during the whole process. 
The aqueous portion obtained from the filter (123) can be 
further recirculated in the separator (120). 
The gas, for which a considerable amount of impurities is 

efficiently removed, goes then to an absorption tower (122) 
via the action of the fan (116). In the tower (122), the gas and 
an aqueous acidic oxidizing composition, previously pre 
pared in the reaction tank (124), are contacted together so as 
to enhance dissolution of VOCs in the oxidizing composi 
tion and therefore their oxidation rates into reaction prod 
uctS. 

Prior to contact the gas in the tower, the composition was 
previously prepared in the tank (124) by adding and mixing 
therein treated water (130), an acid (for example HNO), a 
metal catalyst (for example Fe) and a sequestering agent (for 
example oxalic acid). The treatment device (130) can be 
used for demineralising water. 

After being prepared in the tank (124), the composition is 
brought to an upper part of tower (122) by means of a pump 
(121). Before the composition reaches the tower (122), an 
oxidizing agent, H2O, is added in the composition. The 
composition entering in the first compartment of the reaction 
tank (124) is filtered (127) by use of a pump (121) to remove 
suspended solids that shall be caught by the absorption 
tower (122). The composition is then returned to the second 
compartment of the reaction tank (124) where UV lamps 
(125) are installed. Thus, the so-obtained composition 
reacts, in the presence of UV emitted by UV lamps (125) in 
the tank (124), with at least one water soluble volatile 
organic compound to at least oxidize it partially, thereby 
reducing the amount of Volatile organic compounds present 
in the gas. The pH in the tank (124) can be maintained at a 
pH of about 1.8 to 3.2. The composition is thus continuously 
recirculated into the tower (122). 

Similarly to what has been described for FIG. 2, after a 
predetermined time, a portion of the oxidizing composition 
in the tank (124) can be purged towards the aqueous purge 
by means of a pump (121). Therefore, in order to replace 
Such an amount of purged oxidizing composition, some 
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more treated water, acid, metal catalyst and sequestering 
agent can be added to the tank (124). Some more H.O. can 
also be added. 

Finally, the gas then leaves the absorption tower (122) so 
as to go to a chimney (126) by use of the fan (116). 
The following examples are presented in a non-limitative 
a. 

Example 1 

Reducing the Formaldehyde and Methanol Content 
of a Gas Stream at Laboratory Scale 

On a laboratory scale system which is similar to the one 
represented on FIG. 2, several tests have been conducted. A 
gas having an air flow rate of 80 liters/minute and a 
concentration of about 100 mg/m of formaldehyde and 
about 55 mg/m of methanol was treated. An absorption 
tower filled with stainless Steel random packing and a glass 
reaction flask were used at temperature of about 35° C. to 
about 55° C. The number of transfer units in the absorption 
tower was estimated at 7. 

In the various tests, the reaction was carried out at a pH 
of about 1.8 to about 3.2. The pH was controlled by the 
addition of nitric acid. In one embodiment, the experiments 
were carried out at a pH of about 1.8 to 2.2. A sequestering 
agent, for example oxalic acid, was added to demineralised 
water to obtain a molar ratio sequestering agent: metal cata 
lyst (Fe" obtained from FeSO) of about 2:1 to about 6:1. 
According to one embodiment, the ratio was about 4:1. The 
metal catalyst concentration (Fe" ions) was about 10 mg/L 
to about 50 mg/L or about 30 mg/L to about 50 mg/L. The 
person skilled in the art would understand that various other 
sources of Fe" can be used and that the nature of such a 
source will considerably be influenced by the cost of the 
source of Fe" especially when the method is used on a large 
scale or industrial production. For example, the Source of 
Fe" can also be FeCl, FeBr, FeI, FeF, ferrous fumarate 
(Fe(OOCCHCHCOO), ferrous oxalate (Fe(OOCCOO)), etc. 
The glass flask had a residence time of about 20 minutes and 
has been modified to mount on the bottom a 254 nm and 9 
watts UV lamp which Supplies energy so as to promote the 
oxidation reaction at an energy of about 43500 kJ/kg of 
pollutants (mixture of formaldehyde and methanol). Hydro 
gen peroxide (H2O) was added to obtain a residual con 
centration of H2O (at the outlet of the reaction tank) which 
corresponds to a H2O:metal catalyst ratio of about 6:1 to 
about 140:1 or about 10:1 to about 40:1. 

Such tests permitted a formaldehyde removal as high as 
99.4% and a methanol removal as high as 97.8% based on 
the content in the inlet gas stream. 

Example 2 

Reducing the Formaldehyde and Methanol Content 
of a Gas Stream Coming from a Particle Board 

Dryer 

Several tests were made on a pilot scale system, which is 
similar to the system represented on FIG. 3. A gas having an 
air flow rate of about 2000 m/h and having a concentration 
in formaldehyde of about 30 mg/m to about 160 mg/m and 
in methanol of about 10 mg/m to about 50 mg/m at a 
temperature of about 35° C. to about 55° C. was treated. The 
pH was controlled by the use of nitric acid at a value of about 
1.9 to 2.8. In one embodiment, the pH was about 2.2 to about 
2.6. A sequestering agent, for example oxalic acid, was 
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8 
added to demineralised water to obtain a molar ratio seques 
tering agentimetal catalyst (Fe" obtained from FeSO) of 
about of about 2:1 to about 6:1. According to one embodi 
ment, the ratio was about 4:1. The metal catalyst concen 
tration was about 20 mg/L to about 25 mg/L (Fe ions). The 
reaction tank had a residence time of about 20 minutes. This 
reaction tank was composed of 6 compartments in which the 
residence time is about 3 minutes in each of them. 

6 UV lamps with wavelength of 254 nm were immerged 
in the water of the second compartment where the oxidation 
mainly occurred at an energy of about 4140 to about 21420 
kJ/kg of pollutants (mixture of formaldehyde and methanol). 
The total power of the UV lamps was 465 Watts. HO was 
added to obtain a residual concentration of H2O at the outlet 
of the reaction tank which corresponds to a H2O:metal 
catalyst of about 10:1 to about 100:1 or about 12:1 to about 
40:1. 

Such tests permitted a formaldehyde removal as high as 
99.5% and methanol removal as high as 97.3%. 

Example 3 

Reducing the Formaldehyde and Methanol Content 
of a Gas Stream Coming from a MDF Board Dryer 

Several tests were made on a pilot scale system, which is 
similar to the system represented on FIG. 3. A gas having an 
air flow rate of about 1275 m/h and having a concentration 
in formaldehyde of about 82 mg/Nm with a standard 
deviation of about 23.9 mg/Nm and in methanol of 92 
mg/Nm with a standard deviation of about 22.1 mg/Nm at 
a temperature of about 60° C. was treated. The pH was 
controlled by the use of nitric acid at a value of about 1.9 to 
2.8. In one embodiment, the pH was about 2.2 to about 2.6. 
A sequestering agent, for example oxalic acid, was added to 
demineralised water to obtain a molar ratio sequestering 
agentimetal catalyst (Fe" obtained from FeSO4) of about of 
about 2:1 to about 6:1. According to one embodiment, the 
ratio was about 4:1. The metal catalyst concentration was 
about 20 mg/L to about 25 mg/L (Fe" ions). The reaction 
tank had a residence time of about 20 minutes. This reaction 
tank was composed of 6 compartments in which the resi 
dence time is about 3 minutes in each of them. 

3 to 5 UV lamps with wavelength of 254 nm were 
immerged in the water of the second compartment where the 
oxidation mainly occurred at an energy of about 5400 to 
about 9000 kJ/kg of pollutants (mixture of formaldehyde 
and methanol). HO was added to obtain a residual con 
centration of H2O at the outlet of the reaction tank which 
corresponds to a HO:metal catalyst of about 10:1 to about 
100:1 or about 12:1 to about 40:1. 
Such tests permitted a formaldehyde mean removal of 

92.6% with a standard deviation of 2.4% and methanol mean 
removal of 97.3% with a standard deviation of 3.4%. 

Example 4 

(Comparative Example) Reducing the 
Formaldehyde and Methanol Content of a Gas 
Stream Coming from a MDF/HDF Board Dryer 

Using Prior Art Technology 

A comparative example has been made in order to com 
pare the results obtained using the technology described in 
the present document and the technology described in 
WO2007/041831, which is hereby incorporated by reference 
in its entirety. Several tests were made on a pilot scale 
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system, which is similar to the system schematically repre 
sented on FIG. 2 of WO2007/041831. A gas having an air 
flow rate of about 2000 Nm/h and having a concentration 
of about 20 mg/Nm in formaldehyde and of about 99 
mg/Nm in methanol at a temperature of 48°C. was treated. 
The base used was NaOH at various pH between 9.5 to and 
10.5 and for example at 9.8. A sequestering agent, NTA, was 
added to tap water to obtain a concentration of about 4 ppm 
to about 20 ppm in the oxidizing Solution. The tap water was 
treated by adding thereto Fe ions (obtained from FeSO4) 
at a concentration of about 1 to about 5 ppm. 
The tank had a residence time sufficiently long (for 

example about 20 minutes) to obtain a good reaction con 
version of formaldehyde into formic acid in its salt form 
(sodium salt). H2O, was added, as shown on FIG. 4 So as 
to obtain a residual concentration of H2O at the outlet of the 
reaction tank of approximately 10 ppm to 75 ppm and for 
example about 10 ppm. The absorption tower had about 2.4 
transfer. 

Such tests permitted a formaldehyde removal as high as 
77.0% based on the emission of formaldehyde at the dryer. 
The methanol removal was not significant i.e. less than 2%. 
It was thus shown that the technology described in WO2007/ 
041831, for example in FIG. 2, was not efficient for remov 
ing methanol from a gas stream. In fact, the technology 
described in WO2007/041831 and tested in Example 4 
failed to be effective for oxidizing methanol. 
The present disclosure has been described with regard to 

specific examples. The description was intended to help the 
understanding of the disclosure, rather than to limit its 
scope. It will be apparent to one skilled in the art that various 
modifications may be made to the disclosure without depart 
ing from the scope of the disclosure as described herein, and 
such modifications are intended to be covered by the present 
document. 

The invention claimed is: 
1. A method for reducing content of at least one water 

soluble volatile organic compound present in a gas, said 
method comprising: 

contacting said gas with an aqueous acidic oxidizing 
composition comprising H2O and a metal catalyst in 
an absorption tower so as to at least partially dissolve 
said at least one water soluble volatile organic com 
pound in said aqueous acidic oxidizing composition, 
said gas being introduced at a lower portion of said 
absorption tower and said aqueous acidic oxidizing 
composition being introduced at an upper portion of 
said absorption tower, said absorption tower being in 
fluid flow communication with a reactor tank disposed 
below said absorption tower; and 

maintaining pH of said aqueous acidic oxidizing compo 
sition at a value of about 2.2 to about 2.6 within said 
reactor tank and recirculating said aqueous acidic oxi 
dizing composition through said absorption tower, and 
submitting said at least one water soluble volatile 
organic compound and said aqueous acidic oxidizing 
composition to an UV radiation within said reactor tank 
by means of UV lamps disposed within said reactor 
tank, wherein said at least one water soluble volatile 
organic compound present in said gas is chosen from 
methanol, ethanol, aldehydes, ketones, organic acids, 
esters, and mixtures thereof. 

2. The method of claim 1, wherein said metal catalyst 
comprises a metal chosen from Fe, Cu, Ni, Mn,Ti, Cr, Ce, 
Zn, Pd, Mo, and mixtures thereof. 
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3. The method of claim 2, wherein said at least one water 

soluble volatile organic compound is chosen from methanol, 
ethanol, and aldehydes. 

4. The method of claim 2, wherein said UV radiation has 
an energy of about 4000 to about 22000 kJ per kg of said at 
least one water soluble volatile organic compound contained 
in the gas. 

5. The method of claim 1, wherein said metal catalyst 
comprises Fe" ions. 

6. The method of claim 5, wherein said composition 
further comprises a sequestering agent that is oxalic acid. 

7. The method of claim 6, wherein said at least one water 
soluble volatile organic compound is methanol. 

8. The method of claim 5, wherein the metal catalyst 
concentration is at least 5 mg/L based on the total volume of 
the composition. 

9. The method of claim 5, wherein said gas comprises 
methanol and formaldehyde. 

10. The method of claim 5, wherein said aqueous acidic 
oxidizing composition comprises HNO. 

11. The method of claim 5, wherein said UV radiation has 
an energy of at least 4000 kJ per kg of said at least one water 
soluble volatile organic compound contained in the gas. 

12. The method of claim 11, wherein said method is 
effective for reducing at least about 90% of the content of 
said at least one water soluble volatile organic compound 
present in said gas. 

13. The method of claim 5, wherein said composition 
further comprises a sequestering agent chosen from oxalic 
acid, citric acid, ethylenediaminetetraacetic acid, glycine, 
nitrilotriacetic acid, Salicylic acid, Sulfosalicylic acid, trieth 
ylenetetramine, and mixtures thereof. 

14. The method of claim 1, wherein said composition 
further comprises a sequestering agent chosen from oxalic 
acid, citric acid, ethylenediaminetetraacetic acid, glycine, 
nitrilotriacetic acid, Salicylic acid, Sulfosalicylic acid, trieth 
ylenetetramine, and mixtures thereof. 

15. The method of claim 1, wherein the molecular ratio 
HO-metal catalyst is at least 10:1. 

16. The method of claim 1, wherein said at least one water 
soluble volatile organic compound is chosen from methanol, 
formaldehyde, ethanol, acetaldehyde, acrolein, acetic acid, 
formic acid, ethyl acetate, and mixtures thereof. 

17. The method of claim 1, wherein said at least one water 
soluble volatile organic compound is methanol. 

18. The method of claim 1, wherein contacting said gas 
with said aqueous acidic oxidizing composition comprising 
H2O and a metal catalyst in said absorption tower is carried 
out in absence of UV radiation. 

19. The method of claim 1, wherein submitting said at 
least one water Soluble volatile organic compound and said 
aqueous acidic oxidizing composition to an UV radiation 
within said reactor tank by means of UV lamps disposed 
within said reactor tank is carried out in absence of oZone. 

20. A method for using an aqueous acidic oxidizing 
composition comprising contacting an aqueous acidic oxi 
dizing composition comprising H2O, a metal catalyst, and 
a sequestering agent chosen from oxalic acid, citric acid, 
ethylenediaminetetraacetic acid, glycine, nitrilotriacetic 
acid, salicylic acid, Sulfosalicylic acid, triethylenetetramine, 
and mixtures thereof, with a gas comprising at least one 
water Soluble volatile organic compound so as to reduce a 
content of said at least one water soluble Volatile organic 
compound in said gas, wherein said method comprises 
mixing said gas with said aqueous acidic oxidizing compo 
sition in an absorption tower free of UV lamps so as to at 
least partially dissolve said at least one water soluble volatile 
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organic compound in said aqueous acidic oxidizing compo 
sition and to obtain a mixture, said absorption tower being 
in fluid flow communication with a reactor tank; submitting 
said mixture to UV radiation generated by UV lamps dis 
posed inside said reaction tank, maintaining pH of said 
mixture, in said tank, at a value of about 2.2 to about 2.6, 
recirculating said mixture through said absorption tower, 
and wherein said at least one water soluble volatile organic 
compound present in said gas is chosen from methanol, 
ethanol, aldehydes, ketones, organic acids, esters, and mix 
tures thereof. 

21. The method of claim 20, wherein said metal catalyst 
comprises a metal chosen from Fe, Cu, Ni, Mn,Ti, Cr, Ce, 
Zn, Pd, Mo, and mixtures thereof. 

22. The method of claim 20, wherein said metal catalyst 
comprises Fe ions. 

23. The method of claim 22, wherein the sequestering 
agent is oxalic acid. 

24. The method of claim 23, wherein said at least one 
water soluble volatile organic compound is methanol. 

25. The method of claim 20, wherein the sequestering 
agent is oxalic acid. 

26. The method of claim 20, wherein said gas comprises 
methanol and formaldehyde. 

27. A method for reducing content of at least one water 
Soluble Volatile organic compound present in a gas, said 
method comprising contacting said gas with an aqueous 
acidic oxidizing composition comprising H2O and a metal 
catalyst in an absorption tower so as to at least partially 
dissolve said at least one water soluble volatile organic 
compound in said aqueous acidic oxidizing composition, 
said gas being introduced at a lower portion of said absorp 
tion tower and said aqueous acidic oxidizing composition 
being introduced at an upper portion of said absorption 
tower, said absorption tower being in fluid flow communi 
cation with a reactor tank disposed below said absorption 
tower; and 

5 

10 

15 

25 

30 

35 

12 
maintaining pH of said aqueous acidic oxidizing compo 

sition at a value of about 1.8 to about 2.2 within said 
reactor tank and recirculating said aqueous acidic oxi 
dizing composition through said absorption tower, and 
submitting said at least one water soluble volatile 
organic compound and said aqueous acidic oxidizing 
composition to an UV radiation within said reactor tank 
by means of UV lamps disposed within said reactor 
tank, wherein said at least one water soluble volatile 
organic compound present in said gas is chosen from 
methanol, ethanol, aldehydes, ketones, organic acids, 
esters, and mixtures thereof. 

28. The method of claim 27, wherein said metal catalyst 
comprises a metal chosen from Fe, Cu, Ni, Mn,Ti, Cr, Ce, 
Zn, Pd, Mo, and mixtures thereof. 

29. The method of claim 27, wherein said metal catalyst 
comprises Fe ions. 

30. The method of claim 29, wherein said composition 
further comprises a sequestering agent chosen from oxalic 
acid, citric acid, ethylenediaminetetraacetic acid, glycine, 
nitrilotriacetic acid, salicylic acid, sulfosalicylic acid, trieth 
ylenetetramine, and mixtures thereof. 

31. The method of claim 29, wherein said composition 
further comprises a sequestering agent that is oxalic acid. 

32. The method of claim 27, wherein contacting said gas 
with said aqueous acidic oxidizing composition comprising 
H2O and a metal catalyst in said absorption tower is carried 
out in absence of UV radiation. 

33. The method of claim 27, wherein said absorption 
tower is free of silica and quartz. 

34. The method of claim 27, wherein submitting said at 
least one water soluble volatile organic compound and said 
aqueous acidic oxidizing composition to an UV radiation 
within said reactor tank by means of UV lamps disposed 
within said reactor tank is carried out in absence of ozone. 


