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COMPOSITE BOARD 

This invention relates to an improved composite 

board of the type made from cellulose material and a 

5 synthetic resin. 

A composite board comp:cises cellulose material such 

as timber chfps, ~ibr.es or particles bound together with 

an adhesive binder. Generally, composite boards are 

formed by first forming a mixture of the cellulose 

10 material and the resin and thereafter consolidating the 

mixture under pressure, usually in a press or mould, and 

during the course of compression, or subsequently, curing 

the resin by the application of heat. 

Examples of composite boards include fibre boards 

15 where the cellulose material comprises wood fibres, chip 

boards where wooden chips are utilized and particle boards 

where the cellulose material is constituted by wood flakes 

and particles. In each of these board types, the 

cellulose material may be of varying sizes throughout the 

20 board. The present invention is applicable in the 

formation of any such board but is particularly suitable 

for the manufacture of particle boards and fibre boards. 

The physical strength, resistance to moisture uptake 

and other physical characteristics of any particula~ board 

25 can be modified by utilizing different resin systems, 

utilizing more or less resin, modifying the density of the 

board and/or by utilizing other additives amongst other 

factors known in the art of board making. 

The density of any particular board can be readily 

30 modified by changing processing conditions. These 

conditions include the amount and type of resin and 

cellulose fibre used, and the pressure under which the 

composite mixture is compressed whilst the resin is being 

cured. Standard particle boards currently manufactured 

35 range in density from between about 640 to 780 kg/m3 . 

Many composite ~pards are manufactured using binders 

or resins whicih are heat setting. The~ stre~gth and other 

physical characteristics of any particular board are 

influenced by the extent to which the resin is cured 
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during the rnanuf acturing process. The primary means for 

curing the resin in such boards is by the application of 

heat whilst the board is being compressed. Standard board 

presses utilize wide heated platens which transfer heat to 

5 the board during compression. Whilst this heat is 

effective in curing the resin. towards the surface of the 

board, it is 'less _ef~ective in curing the core or centre 

of the board. The evolution of steam is the main heat 

transfer medium to the core, and this temperature does not 

10 

15 

0 exceed much above 105 C even when the platen temperature 

is significantly higher. 

Because or this problem, it has 

proposed to utilize heat setting resins 

previously been 

which also cure 

(even in the absence of heat) in acid conditions. Boards 

utilizing such resins have previously been made in 

conjunction with a small amount of a compound which will 

produce an acid during the formation process. For 

example, anunonium chloride has previously been used within 

the core of such composites. The ammonium chloride is 

20 believed to · react with the free formaldehyde that is 

present in the resin to form hydrochloric acid and the 

hydrochloric acid itself drives the reaction which cures 

the resin. This enables one to manufacture a boa rd where 

the resin in the core is to a large extent tured, 

25 notwithstanding the difficulty in heating the core to 

temperatures high enough to effect heat setting of the 

resin in this region. , 

Whilst the use of materials like ammonium chloride 

improve the core strength of the board produced, the 

30 applicants have found that in such boards the core is 

still weaker than the surface where the resin has been 

more effectively heat cured. 

It is an object of the present invention to provide 

a composite board where the core of the board has improved 

35 physical strength, moisture resistance, durability and 

lower formaldehyde em~~sions. 

The applicants have discovered that if the core of 

board is made so to comprise a relatively low level of a 

low steam volatile, weak acid then improvement in overall 
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board performance can be achieved. 

Thus, according to the present invention, there is 

provided a composite board which includes a core and inner 

and outer surface layers said core and sutf ace layers each 

5 including cellulose material and a cured resin binding 

said cellulose material together, .wherein the resin in the 

core of the· com~osi.te is an acid setting resin and the 

core includes a low steam volatile weak acid in an amount 

of between 2 to 8% by weight to the dry weight of the 

10 cellulose material in the core. 

All percentages of weak acid within the composite 

board expressed throughout this specification are on a 

weight basis to the dry weight of the cellulose material. 

The core and inner and outer surf ace layers may form 

15 a homogenous board in which the layers and the core are 

integrated uniformly and have substantially the same 

composition throughout. In such case, the weak acid would 

be present in an amount of between 2 to 8% by weight to 

the dry weight of the cellulose material of the entire 

20 board and an acid setting resin used throughout. 

Alternatively, the inner and/or outer surf ace 1 ayers may 

differ in weak acid content to that of the core . 

. Preferably~ the·core of the board is the centrally located 

portion of the board and comprises between 50 to 70% of 

25 the weight of the board. 

30 

The weak acid should be of such nature that it will 

not be emitted or lost from the board (or only emitted or 

lost in relatively small amounts) during the manufacturing 

process. As steam is generated in this process, the weak 

acid must have a low steam volability. Preferably, the 

weak acid used has a steam volatility such that at l. 0 

atmospheres steam pressure the acid concentration in steam 

from a solution containing 10 grams of acid per kilogram 

of water would be less than 40. O mg of acid per kilogram 

35 of steam. Most preferably, the steam volatility of the 

acid is such that l.~ss than 20. 0 mg of acid would be 

present per kilogram of steam under these conditions. 

One group of suitable weak acids are low water 

soluble acids. The solubility of such acids is preferably 
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in the range 0.5 to 6.0g/lOOg H2o at 20°c and they 

preferably have a pKa value in the range 7.0 to 12.0. The 

most. suitable weak acids for use in the invention are 

inorganic acids such as boric acid, silicic acid or 

5 antimonic acid. Alterantively, in some circumstances one 

may utilize aqueous solutions of the acid salt. This, 

however, is less p~ef~rred. 

It has been found by the applicants that composite 

boards having compositions falling within the parameters 

10 indicated above have improved physical characteristics 

over conventional boards. Whilst not wishing to be bound 

by any particular theory, it is believed that the addition 

of the low steam volatile weak acid enables the resin 

within the core of the board to mare fully cure, 

15 particularly after the board has been removed from the 

press. Acid curing of the core within conventional 

processes is thought by the applicant to substantially 

stop once the. board is removed from the press with a large 

proportion of the steam volatile acid disappearing with 

20 the steam which is emitted when the board is taken out of 

the press. 

Low water soluble weak acids such as boric acid 

si licic acid and antimonic acid have previousTy been used 

in composite boards as fire retardants. However, ito be 

25 effective as fire retardants, such weak acids have been 

used in amounts of at least about 12 to 15%. It has been 

previously found that when materials such as these have 

been used as fire retardants, they have had a deleterious 

effect on the physical strength of the composite board. 

30 Internal bond strength and the water resistance of the 

resulting board have been markedly reduced. It has been 

thought that the low water soluble weak acid was 

inter£ ering with the physical contact between the resin 

and the cellulose material. 

35 It has· now surprisingly been found that within a 

narrow range of addi tJon of such weak acids, that these 

physical characteristics are actu~lly enhanced over the 

properties of a board simply utilizing a resin alone. The 

weak acid should be present in at least the core of the 
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board and in the core in an amount of no less than 2% to 

the dry weight of the cellulose material in the core. The 

unexpected enhancement of the physical properties of the 

board has been found to optimally occur in particle boards 

5 at a level of between 4 to 6%. Above 6%, the influence of 

the added weak acid is less marked and if it is present in 

an amount of more than 8%, it has been found that physical 

characteristics such as percentage boil swell start to 

decrease below that of a board made of resin alone. Thus, 

10 especially in the range of between 4 to 6% weak acid 

content, the applicants have found quite surprisingly that 

the addition of a low steam volatile weak acid, instead of 

15 

20 

reducing 

strength 

The 

the board strength, actually improves the board 

and other physical characteristics. 

board of the present invention can utilize 

conventional acid curing resin systems. Preferably the 

same resin is used in each of the layers and the core of 

the board. Resins such as urea formaldehyde, melamine 

formaldehyde, 

urea phenol 

melamine/urea/ formaldehyde and melamine 

formaldehyde can all be used. The resin 

should be present in a range of between 4 to 25% (this 

percentage is based on dry resin weight to the dry weight 

of the cellulose material). Preferably, the resin content 

is between 7 to 12% and most preferably in the rarlge of 

25 between 8 to 10%. 

30 

It is desirable that the weak acid be distributed 

substantially uniformly through the cellulose/resin mix. 

This may be achieved by the addition of the weak acid in a 

powdered form to cellulose material prior to the 

incorporation of the resin. The weak acid is preferably 

added directly to the surf ace of the cellulose material in 

the required proportion. It is preferred to use technical 

grade granular boric acid. The particle size of the 

granules have not been found to be of particular 

35 importance. Generally, a particle size of between 80-500 

microns is used. 

The cellulose material can be in the form of wood 

chips, flakes, fibres or particles. For good adhesion of 

the weak acid to this material prior to the application of 
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the synthetic resin, it is preferred that the cellulose 

material have a fairly low moisture content. After the 

cellulose material has been blended with the resin and 

weak acid, the moisture content of the cellulose material 

5 is preferably between about 7 to 9% (this percentage is 

based on the weight of moistu-re. to the dry weight of all 

other components i~ th~ blend). 

10 

The invention has particular application in the 

production 

board. In 

manufacture 

of particle boards and medium density fibre 

particle boards, the conventional manner of 

lends itself to the production of boards 

having a different weak acid content in the core as 

opposed to the surf ace layers. Thus in particle board 

manufacture the invention can be practised simply by 

15 incorporating a suitable amount of an appropriate weak 

acid in the core. The surface layers can be produced 

having conventional composition without the addition of 

any weak acid or alternatively in special circumstances 

(such as is detailed below with regard to fire retardant 

20 boards) a higher proportion of a weak acid fire retardant 

may be included within the surface layers. When it comes 

to the manufacture of fibre board, conventional processes 

do not permit for the alteration of the amount of weak 

acid throughout the board. Thus the percentage contbnt of 

25 the weak acid in the core will generally be the same in 

30 

the surf ace layers. Generally speaking, for fibre boards 

it is pref erred that the content of the weak acid be 

slightly higher than within the core of a particle board. 

In fibre boards, the most pref erred range of weak acid 

addition is between 6 to 8% and this addition is 

throughout the entire thickness of the board. 

Whilst the present invention has application to the 

manufacture of standard particle and fibre boards and 

improving the strength of such products, it also has 

3 5 particular application in the manufacture of fire 

retardant composite boards. Composite boards which simply 

comprise cellulose material and resin are highly 
flammable. As a result, various efforts have previously 

been made to incorporate a fire retardant within such 
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composite boards so to improve their safety when used in 

building. 

· It has previously been proposed to add fire 
retardants such as ammonium salts, brominated compounds, 

5 sodium metaborate, zinc chloride, phosphoric acid and 
boric acid, amongst other mate-rials to the composite board 

with a view to .reduce both flammability and smoke 
emission. Traditional water soluble fire retardants have 

not generally been found suitable for composite board 

10 manufacture in Australia as the chemicals increase the 

smoke generated on combustion and the pH can interfere 

with the resin cure. 

As indicated previously, some fire retardants are 

themselves weak acids, such as silicic ·acid and boric 

15 acid. It has been found by the applicants that if these 
weak acids are utilized in low levels, then the resulting 

board is of higher physical strength and slightly improved 

fire retardancy. However, levels between 2 to 8% of fire 

retardant are not suitable for use in a surface which 

20 could potentially be exposed to a flame. It has been 

found that fire retardant content in a surf ace layer 

should be above 8% and preferably somewhere between 10 to 

-15%. 

It has, however, also been found that the same;level 

25 of fire retardant is not required within the core. It has 

previously been considered desirable to uniformly 
distribute fire retardant through the entire composite to 
achieve the best fire retardancy and various methods have 

previously been proposed to achieve this. For example, 

30 see United Kingdom patent 1,261,136. However, the 

applicants have found that uniform distribution of the 

fire retardant is not required or desirable. 

Thus, in accordance with a further aspect of this 

invention, there is provided a composite board which 

35 includes at least two layers, both including cellulose 

material and a cured r.esin binding said cellulose material 

together, wherein the first layer forms at least the core 

of the composite and the second layer is positioned on one 

side of said first layer so to form a surf ace layer of the 
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resin in the first layer being an acid 

and said first layer further including a 

in an amount of between 2 to 8% by weight 

to the dry weight of the cellulose material in said first 

5 layer, and said second layer including a fire retardant in 

an amount of between more than 8% to 15% by weight to the 

dry weight oi the ~ellulose material in said second layer 

and wherein the fire retardant in the first layer is a low 

steam volatile weak acid. 

10 The weak acid has the preferred characteristics of 

15 

20 

steam volatility, solubility and pKa as detailed 

previously. It is convenient to use the same fire 

retardant in both the core of the board and the surface 

layer or 1 ayers a 1 though this 

also pref erred that the second 

one side of said first layer. 

is not necessary. It is 

layer be contiguous with 

In one embodiment of this aspect of the invention 

where there is simply provided two layers. The first (or 

core) layer preferably amounts to more than 50% of the 

weight of the composite board. Most preferably, it 

amounts to between 60 to 80% of the weight of the board. 

It is intended that such a board in use would be 

positioned such that the second or surface lajer would· be 

that exposed to a potential fire. 

25 The fire retardant used in the first or core layer 

is a weak acid. Preferably, it is boric acid or silicic 

acid or a combination thereof. The fire retardant should 

be present in the first layer in an amount no less than 

2%. Preferably, it is present' in an amount no less than 

30 4%. Up to a level of 4%, it has been found that the fire 

retardancy of the final product is not significantly 

improved. Above a level of 4%, the fire retardancy of the 

final product is improved with the concurrent benefit of 

improved physical properties of the board. This includes 

35 properties such as the internal bond strength, resistance 

to water swell and a reduction in the formaldehyde 

emission if a formaldehyde cont~ining resin is used. 

Further properties such as durability tested to the V313 

method and dimensional stability are also enhanced. The 
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applicant has found that the reduced level of fire 

retardant in the core is still effective in inhibiting the 

formation of volatiles which would ignite on reaching the 

surface. In addition, in the range up to 8%, the presence 

5 of these weak acids enhances and improves the physical 

characteristics of the resulting· board over similar 

product with a un_ifo~mly distributed high level of fire 

retardant throughout the board. Most preferably, the weak 

acid fire retardant is present in the first layer in an 

10 amount between 4 to 6%. 

In the second (or surf ace) 1 ayer, it is preferred 

that the fire retardant be present in an increased 

proportion. Below 8%, the retardant will not sufficiently 

prevent the spreading of a flame and should be present in 

15 a higher amount to provide the required fire resistance. 

Preferably, it is present in an amount greater than 10%. 

However, as part of a composite boards utility, it is 

preferred that it not simply resist the spread of a flame 

but also, when burning, emit a low level of smoke. If the 

20 content of flame retardant in the surface layer is above 

12%, the applicant has found that the board will emit a 

higher, and in some circumstances, unacceptable level of 

smoke when burning. Therefore, most preferably the fire 

retardant is present in the second (or surface) layet in a 

25 range between 10-12%. 

In a preferred form of the invention, the cornposi te 

board comprises a third layer being a further surface 

layer applied to the reverse side of the board so that the 

first or core layer is sandwiched between two separate 

30 surface layers. In such case, it is preferred that the 

core layer comprise between about 50 to 70% of the weight 

of the board with the two surface layers each equally 

comprising the remainder of the weight of the board. In 

such a case, both surface layers can have similar levels 

35 of fire retardant. 

The boards of ... this invention are particularly 

suitable for use as substrates for· decorative boards and 

may be laminated 

impregnated papers. 

with decorative foils 

This S~~~t H~Olle"n Replaced : 

I Illllll llllll f llllll 1111 

or resin 
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When making a fire retardant board of the type 

described above, it is preferred to use a 

content in the second and where applicable, 

higher resin 

third 1 ayer, 

where there is an increased level of fire retardant used. 

5 Preferably, the resin content in the first layer is 

between 8 to 10% (dry resin ·to .dry wood). In the second 

and third layers (i .. e. the surface layers), the resin 

content is preferably about 10-15% more than the resin 

content of the first or core layer. Thus, in a board 

10 having a resin content of 9% in the core, the surf ace 

layers preferably have a resin content of about 10 to 

11%. Suitable resins include any of the acid setting 

resins or systems such as urea formaldehyde, melamine 

formaldehyde, melamine/urea/formaldehyde and melamine urea 

15 phenol formaldehyde resins. 

The cellulose material may be in the form of wood 

chips, flakes, fibres or particles. When making particle 

board, it is .preferred that fine particles be used in the 

second and third (i.e. surface) layers and coarse 

20 particles be 'used in the core layer. After the cellulose 

material has been blended with the fire retardant and the 

resin, it is preferred that the moisture content of the 

cellulose material be between 7 to 9% in the core layer 

mix and between 14 to 17% in the surf ace layers (these 

25 percentages are based on the weight of moisture to the dry 

weight of all other materials in the mix). 

It is desirable that within each respective layer 

that the fire retardant used be distributed substantially 

uniformly through the cellulose/resin mix. This may be 

30 achieved by addition of the fire retardant in a powdered 

form to the cellulose material prior to the incorporation 

of the resin. The fire retardant is usually added 

directly to the surface of the cellulose material in the 

required proportion. Conventional apparatus may be used 

35 such as a cylindrical resin blender having various 

appertures along its .. length for the introduction of the 

various materials sequentially. The powdered acid is 

preferably first homogenously mixed with the cellulose 

material. Thereafter, in accordance with conventional 
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processes, it is pref erred to add a liquid wax emulsion 

followed by the required acid setting resin in an aqueous 

dispersion with some water. The mixture is homogenously 

blended and formed into a mattress. This mattress is then 

5 cut into lengths, loaded into a press and farmed into a 

board of the required density .. · 

The inventio_n i.s hereafter described by reference to 

a number of examples which exemplify pref erred embodiments 

of the invention and detail comparative performance with 

10 standard composite boards. 

Example 1 

Various particle boards were formed utilizing pinus 

radiata cellulose material and a melamine urea 

formaldehyde resin. Different boards were made in all 

15 respects the same except for differing percentages of 

added boric acid in the core layer. The boards were all 

made in accordance with standard particle board 

manufacturing techniques as described for example in the 

Concise Encyclopedia of Wood & Wood Based Materials 

20 Permagen Press, Oxford 1989. Broadly, this process 

involved taking green timber flakes and drying them to a 

moisture content of between about 1 to 3%. The dried 

.flakes were then . screened to separate the larger flakes 

(for use in making the core of the board) and the finer 

25 flakes (for use in making the surf ace layers). The two 

fractions were then blended separately with the desired 

quantity of resin, wax and water and in the case of the 

fraction intended to be used to form the core, NH 4Cl. 

The resin content in each case for the surf ace layer 

30 material was 9. 5% by weight (dry resin to dry flake) and 

9.0% by weight for the core (again dry resin to dry 

flake). 1. 0% wax by weight (dry wax to dry flake) was 

added to both core and surface layer blends. In the core 

blend only, 1.5% NH 4Cl by weight (NH4Cl to dry resin) 

35 was added. Water was added to adjust the moisture content 

of the blend intende~ for the core to between 7-9% and the 

moisture content of the blend intended for the surf ace 

layers to between 14-17% (these percentages were based on 

the weight of moisture to the dry weight of all other 
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materials in the mix). The blended materials were then 

transferred to mat forming equipment in which the blends 

were sequentially spread to form the composite. The 

ma teri a 1 s were spread in respective quantities such that 

5 65% of the weight of the board comprised core material and 

35% surface material. The material was pre-pressed, cut 

to the desired size and transferred to a press at which it 

was compressed at between 170-175°C for about 260 

seconds. In each case, the required percentage of boric 

10 acid was added only to the bl~nd used to make the core of 

the board. The acid was added following the screening 

process and prior to the blending operation. The 

resulting boards were then tested and their physical 

characteristics {i.e. internal bond strength, boil swell 

15 and thickness swell) compared. The effect of differing 

amounts of boric acid was also tested with respect to 

resin gel times. Details of these tests and the 

performance of the respective boards are shown in the 

graphed results shown in Figures 1 to 4. 

20 It thus appears that the presence of boric acid in 

the core region of these boards has had two effects. 

First, it quickened resin cure, as demonstrated by Figure 

4 which shows a decrease in gel time against the amourlt of 

boric acid. In practice in the levels called for in 

25 boards of the present invention, this allows a reduction 

in the manufacturing press cycle time approaching 10%. 

About 20 seconds is saved in a standard 260 second 

particle board press cycle. Secondly, as the boric acid 

remains in the board due to its low steam volatility, it 

30 continues to cure the resin after the pressing operation 

and when present in the levels called for in boards of the 

present invention this leads to 

properties as shown in Figures 1 to 3. 

Example 2 

enhanced physical 

35 A particle board .was formed utilizing pinus radiata 

cellulose material and a melamine urea formaldehyde 

resin. For the first or core layer, coarse particles 

having an average size of about 3. 0 mm were formed and 

boric acid in the amount of 4% to the dry weight of the 
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wood particles was added. The boric acid was added in 

powder form directly onto the wood particles and the 

components were homogenous ly mixed. Fine particles were 

selected for the formation of two surface layers. The 

5 average size of these wood particles was about 0.6 mm. To 

these fine particles, boric acid was again added in an 

amount of 12% (again, the percentage is based on the dry 

weight of the particles). 

To the coarse particle mixture there was added a 

10 liquid wax emulsion (0.8% by weight to dry weight of 

particles) and an aqueous NH4 ~1 solution (2. 0% by weight 

to dry resin). The liquid wax emulsion (in the same 

proportion) was also added to the fine particle mixture. 

However, no NH4Cl was added to this component. 

15 Melamine urea formaldehyde resin in an amount of 9% 

by weight of dry resin to dry wood 

added to the coarse particle mixture. 

used in the fine particle mixture 

particles, 

The same 

but in an 

was then 

resin was 

amount of 

10. 5% by weight. A particle board was thereafter formed 

20 in accordance with standard procedures to produce a board 

having a core layer constituting about 60% of the weight 

of the board, made from the coarse particle mixture with 

the two surface layers (each being about 20% of the w~ight 

of the board) being formed from the fine particle mixture. 

25 The board was formed so to have a fin al density of 

710 kg/m3 and a thickness of 18 mm. 
For comparative purposes, an identical board was 

formed using the same methodology but which did not 

include any boric acid in either the core layer or the 

30 surface layers. 

35 

The physical properties of both boards were measured 

yielding the results detailed in Table l!-

liiriiU 
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A particle board was produced in accordance with the 

same methodology described in example 2 departing only in 

the percentage of boric acid used in the first or core 

5 layer. In this example, the level of boric acid in the 

core layer was increased to 6%. Again, a comparative 

board was produced without utilizing boric acid in either 

the core or surf ace layers. Both boards were tested and 

the physical properties measured as detailed in Table 2:-

10 

15 

20 

25 

30 

35 
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In this trial, the board thickness was increased to 

33 mm. The core layer again constituted about 60% of the 

thickness of the board with the two surface layers each 

5 cons ti tu ting about 20% of the thickness of the board. In 

all other respects, the board was m·ade in accordance with 

the methodology described in Example 3. A reference board 

was manufactured in an identical way but without including 

boric acid in the core layer or either of the surface 

10 layers. The properties of the boards so produced were as 

detailed in Table 3:-
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The composite board of Example 3 was also tested for 

a range of other physical characteristics and compareo 

with other boards currently commercially available. These 

5 boards were:-

1. Duraflake FR manufactured by Willamette Industries, 

U.S.A. (containing between about 12 to 15% boric acid 

throughout) . 

2. Panoflam manufactured by Isoroy, France (containing 

10 between about 12 to 15% boric acid throughout). 

15 
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The test results for a 11 products a re detailed in 

Table 4:-
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-1t can thus be seen that the board of the present 

invention has enhanced physical properties when compared 

with conventionally made fire resistant boards. 

Examole 6 

Whilst having 

applicant has also 

improved 

found 

physical 

that the 

characteristics of the board of the 

performance, the 

fire retardant 

invention are 

commensurate with those for boards which have uniformly 

high percentages of fire retardant throughout. For 

10 example, the applicant has tested the fire retardant 

properties of a board made in accordance with the 

invention and comp a red it with other commercial products 

in which fire retardant is present throughout the board in 

a uniform amount. The testing was conducted according to 

15 AS 1530 Part 3-1989 "Simultaneous Determination of 

Ignitability, Flame Propagation, Heat Release and Smoke 

Release". A reference board was also tested containing no 

fire retardant. Results were as detailed in Table 5:-
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~ It will be noted that the trial board of the 

invention demonstrated comparable fire retarding 

performance in the "Spread of Flame" test and improved 

performance in the "Smoke Developed" test when compared to 

5 the available commercial products. Whilst the board of 

the invention did not perform as well as the other 

commercial boards in the "Ignitability" test, it is the 

areas of flame spread and smoke development which are of 

most importance in achieving compliance with government 

10 regulation. 

Example 7 

Particle boards were produced using the same 

methodology as described in Example 2. However, instead 

of producing an 18 mm board in this example, the boards 

15 formed were 12 mm thick. The applicant tested two 

different boards, the first having 12% boric acid in the 

surface layers (as in Example 2) and the second having 

10%. The boards were tested for a range of fire 

retardancy characteristics. The results are as detailed 

20 in Table 6:-
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The invention as applied to fibre board is detailed 

in this example and a comparison is made between the 

physical properties of a medium density fibre board, made 

5 in accordance with the invention incorporating 7. 5% boric 

acid throughout the board and that of a medium density 

fibre board made under the same conditions but without 

10 

incorporating any boric acid. 

The fibre board was manufactured by first heating 

pinewood chips in a digester at 170 to l80°C (steam 

pressure 8 to 9 bar) to sof teri the wood. The plasticized 

wood was then ground into wood fibres by a mechanical 

process through a refiner. A wood fibre/water slurry was 

generated through the outlet of the refiner to which was 

15 added a melamine urea formaldehyde resin at a loading of 

10. 2% (oven dried resin to oven dried wood fibre). The 

wood fibre was blown along a tube drier to reduce the 

moisture content to between 7 to 14%. The resinated moist 

fibre was layered into a mattress, pre-pressed to 

20 consolidate and then hot pressed at 190°C for 5 minutes. 

The panel was thicknessed through sanding heads and 

trimmed to size. Boric acid was added continuously to the 

wood chips in the digester. Boric acid was added pt a 

loading of 7. 5% by weight (percentage boric acid to oven 

25 dried fibre). 

The same process was used to produce a reference 

board to which no boric acid was added. 

The results indicated enhanced physical properties 

for the board made in accordance with the invention. 

30 Details of the results of the test are as follows:-

35 -----
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Reference 

Board 

(no boric acid) (7.5% boric acid) 

852 894 

39.2 33.7 

24 15.2 

10 emission 

As can be seen the board made in accordance with the 

invention had significantly improved physical 

characteristics. Furthermore, the trial board showed 

15 improvement in machineability (routing and sanding) and 

paintability. 

Thus, the present invention enables the production 

of a range of composite boards having enhanced physical 

characteristics and in one embodiment, a board which has 

20 good fire retardant properties which are achieved without 

sacrificing physical strength. 

Finally, it should be understood that various 

additions and/or alterations may be 

composition of the board, including the 

made to ;the 

nature of the 

25 resin, the type of the cellulose material, the density of 

the final product and the type of fire retardant used 

without departing from the spirit or ambit of the present 

invention as defined in the following claims. 

30 
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CLAIMS 
I If 111111111111111111111111111 

C L M S * 
1. A composite board which includes a core and inner 

and outer surface layers, said core and surface layers 

5 each including cellulose material and a cured resin 

binding said cellulose material together, wherein the 

resin in the core of the composite is an acid setting 

resin and the core includes a low steam volatile weak acid 

in an amount of between 2 to 8% by weight to the dry 

10 weight of the cellulose material in the core. 

2. A composite board as cla.imed in claim 1 wherein the 

weak acid has a steam volatility such that at 1.0 

atmospheres steam pressure, the acid concentration in 

steam from a solution containing 10 grams of acid per 

15 kilogram of water would be less than 40. O mg of acid per 

kilogram of steam. 

3. A composite board as claimed in claim 2 wherein the 

steam volatility of the weak acid is such that at 1. O 

atmospheres steam pressure, the acid concentration in 

20 steam from a solution containing 10 grams of acid per 

kilogram of water would be less than 20. 0 mg of acid per 

kilogram of steam. 

25 

30 

4. A composite board as claimed in any one of. the 
I 

previous claims wherein the weak acid has low water 

solubility. 

5. A composite board as claimed l.Il claim 4 wherein the 

water solubility of the weak acid is in the range 0.5 to 

6.0 g/100 g H2o at 20°c. 

6 . A composite board as claimed in any one of the 

previous claims wherein the weak acid has a pKa in the 

range 7.0 to 12.0. 

7. A composite board as claimed in any one of the 

previous claims wherein the weak acid is chosen from boric 

acid, si licic acid and antimonic acid or a combination of 

35 two or more of such acids. 

8. A composite board as claimed in claim 7 wherein the 

weak acid is granulated boric acid. 

9. A composite board as claimed in any one of the 

previous claims wherein the low steam volatile weak acid 
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is i-n- the core in an amount of between 4 to 6% by weight 

to the dry weight of the cellulose material in the core. 

10. A composite board as claimed in any one of the 

previous claims in which the acid setting resin is any one 

5 or more of urea formaldehyde, melamine formaldehyde, 

melamine/urea/formaldehyde or melamine urea phenol 

formaldehyde. 

11. A composite board as claimed in any one of the 

previous claims wherein the resin is present in both the 

10 core and inner and outer surf ace layers in an amount 

between 4 to 25% based on the ·dry resin weight to the dry 

weight of the cellulose material. 

12. A composite board as claimed in any one of the 

previous claims wherein the resin content of the core is 

15 between 7 to 12% based on dry resin weight to the dry 

weight of the cellulose material in the core. 

13. A composite board as claimed in claim 11 wherein the 

resin content of the core is between 8 to 10% based on the 

dry resin weight to the dry weight of the cellulose 

20 material in the core. 

14. A composite board as claimed in any one of the 

previous claims wherein the core of the board is the 

centrally located portion of the board and comp:r;ises 

between 50 to 70% of the weight of the board. 

25 15. A composite board as claimed in any one of the 

previous claims wherein the surface layers and the core 

are integrated uniformly and the board has substantially 

the same composition throughout such that the weak acid is 

present in an amount of between 2 to 8% by weight to the 

30 dry weight of the cellulose material throughout the entire 

board. 

16. A 

previous 

composite board as 

claims in which 

claimed in any one of 

the cellulose material 

the 

is 

selected from wood chips, wood flakes, wood fibres or wood 

35 particles or any combination of such materials. 

17. A composite board as claimed in claim 15 wherein the 

board is a medium density fibre board. 

18. A composite board as claimed in claim 18 wherein the 

composite includes a low steam vo la ti le weak acid in an 

- • "£\ 
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amotIB-t of between 6 to 8%. by weight to the dry weight of 

the cellulose material in the board. 

19. A composite board as claimed in claim 1 wherein the 

board is a particle board and the core of the particle 

5 board includes a low steam volatile weak acid in an amount 

of between 4 to 6% by weight to the dry weight of the 

cellulose material in the core. 

20. A composite board which includes at least two 

layers, both including cellulose material and a cured 

10 resin binding said cellulose material together, wherein 

the first layer forms at leait the core of the composite 

and the second layer is positioned on one side of said 

first layer so to form a surface layer of the composite; 

the resin in the first layer being an acid setting resin --15 and said first layer further including a fire retardant in 

an amount of between 2 to 8% by weight to the dry weight 

of the cellulose material in said first layer and said 

second layer comprising a fire retardant in an amount of 

between more than 8% to 15% by weight to the dry weight of 

20 the cellulose material in said second layer and wherein 

the fire retardant in the first layer is a low steam 

volatile weak acid. 

21. A composite board as claimed in claim 20 in ~hich 

the weak acid has a steam volatility such that at 1.0 

25 atmosphere steam pressure, the acid concentration in steam 

from a solution containing 10 grams of acid per kilogram 

of water would be less than 40.0 mg of acid per kilogram 

of steam. 

22. A composite as claimed in claim 21 wherein the weak 

30 acid has a steam volatility such that at 1. O atmoshpere 

steam pressure, the acid concentration in steam from a 

solution containing 10 grams of acid per kilogram of water 

would be less than 20.0 mg of acid per kilogram of steam. 

23. A composite board as claimed in any ~~e of claims 20 

35 to 22 wherein the weak acid is a low water soluble acid. 

24. A composite board as claimed in claim 23 wherein the 

water solubility of the weak acid is in the range 0.5 to 

6.0 g/100 g H2o at 20°c. 

25. A composite board as claimed in any one of claims 20 
------------
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to 24- in which the pKa of the weak acid is in the range 

7.0 to 12.0. 

26. A composite board as claimed in any one of claims 20 

to 25 wherein said weak acid is selected from boric acid, 

5 silicic acid and antimonic acid or any combination thereof. 

27. A composite board as claimed in claim 26 wherein 

said weak acid is exclusively boric acid. 

28. A composite board as claimed in any one of claims 20 

to 27 wherein said low steam volatile weak acid in the 

10 first layer is the same as the fire retardant used in the 

said second layer. 

29. A composite board as claimed in any one of claims 20 

to 28 wherein the lo~ steam volatile weak acid is present 

in said first layer in an amount of between 4 to 8% by 

15 weight to the dry weight of the cellulose material in said 

first layer. 

30. A composite board as claimed in claim 29 wherein the 

low steam volatile weak acid is present in the first layer 

in an amount of between 4 to 6% by weight to dry weight of 

20 cellulose material in said first layer. 

31. A composite board as claimed in any one of claims 20 

to 30 wherein said second layer comprises a fire retardant 

in an amount of between 10 to 15%. ; 

32. A composite board as claimed in claim 31 wherein 

25 said second layer comprises .a fire retardant in an amount 

of between 10 to 12% by weight to the dry weight of the 

cellulose material in said second layer. 

33. A composite board as claimed in any one of claims 20 

to 32 wherein the composite board includes a third layer 

30 and said second and third layers are positioned on either 

side of said first layer and in which both the second and 

third layers have similar levels of fire retardant. 

34. A composite board as claimed in claim 33 wherein the 

first layer comprises between about 50 to 70% of the 

35 weight of the board. 
-·· 

35. A composite board as claimed in any one of claims 20 

to 34 wherein the resin content of the first layer is 

lower than the resin content of the other layer or layers 

of the composite. 

iiiiU 
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36. - A composite board as claimed in claim 35 wherein the 

resin content in the first layer is between 8 to 10% by 

weight to the dry weight of the cellulose materil in said 

first layer and the resin content of the surface layers is 

5 between 10 to 15% more than the resin content of the first 

layer. 

37. A composite board as claimed in any one of claims 19 

to 36 wherein the resin used in the various layers are the 

same or different and are selected from urea formaldehyde, 

10 melamine formaldehyde, melamine/urea/formaldehyde, melamine 

urea phenol formaldehyde or any combination thereof. 

15 

38. A method of forming a particle board which includes:-

(i) forming a. first blend of cellulose material 

mixed with an acid setting resin and a low 

steam volatile weak acid in which said low 

steam volatile weak acid is added in an 

amount of between 2 to 8% by weight to the 

dry weight of the cellulose material; 

(ii) forming a second blend of cellulose material 

20 mixed with a resin; 

25 

(iii) forming a composite wherein the core of the 

composite is formed from said first blend and 

at least one outer layer is formed from;said 

second blend; and 

(iv) thereafter . compressing and heating said 

composite to form a board. 

39. A method as claimed in claim 38 wherein the moisture 

content of the cellulose material in the first blend is 

adjusted so that it is between 7 to 9% based on the weight 

30 of moisture to the dry weight of the other materials in 

the blend prior to the formation of the composite. 

35 

40. A method as claimed in either one of claims 38 a~ 39 

wherein the moisture content of the cellulose material in 

the second blend is adjusted so that it is between 14 to 

17% based on the weight of moisture to the dry weight of 

the other materials in the blend prior to the formation of 

the composite. 

41. A method as claimed in any one of claims 38 to 40 

wherein the composite is compressed and heated at between 

·iliiiM1iir 
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42. A method as claimed in any one of claims 38 to 41 in 

which the resin used in the second blend is an acid 

setting resin. 

5 43. A method as claimed in any one of claims 38 to 42 

wherein said first blend includes the low steam volatile 

weak acid in an amount of between 4 to 6% by weight to the 

dry weight of the cellulose material in the first blend. 

44. A method as claimed in any one of claims 38 to 43 

10 wherein said second blend includes a low steam volatile 

weak acid in an amount of between more than 8% to 15% by 

weight to the dry weight of the cellulose material in said 

second blend. 

45. A method as claimed in claim 44 wherein said second 

15 blend includes the low steam volatile weak acid in an 

amount of between 10 to 12% by weight to the dry weight of 

the cellulose material in said second blend. 

46. A method as claimed in any one of claims 38 to 45 

wherein the core of the composite is formed from said 

20 first blend and outer layers positioned on either side of 

the core are formed from said second blend. 

47. A method as claimed in any one of claims 38 to 46 

wherein said low steam volatile weak acid is chosen from , 
boric acid, silicic acid and antimonic acid or a 

25 combination of two or more of such acids. 

48. A composite board substantially as hereinbefore 

described with reference to any one of the examples. 

49. A method of forming a particle board substantially 

as hereinbefore described with reference to any one of 

30 examples l to 7. 

35 

50. A method of forming a fibreboard substantially as 

hereinbefore described with reference to example 8. 
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