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ggtlelilggnhower Ave' Wood cellulose is treated With a reactive silicate. The 
Alexandria VA 22314 (Us) reaction is done to cellulose Within the Wood and may be 

’ catalyzed With acid or base catalysts or a carbon silicon 
_ halogen combination Which produces in situ acid catalysts or 

(21) Appl' NO" 11/005,479 a different combination to produce an in situ base catalyst 

(22) Filed: Dec_ 7’ 2004 Which replaces some of the molecules or atoms Within the 
cellulose structure With silicon, boron or other hydrophobic 

Related US Application Data or anti-degrading agents. Preferably an organic solvent, such 
as alcohol is used to accelerate the reaction With the Water 

(60) Division of application No. 10/274,057, ?led on Oct. in the Wood- Here, the hydroxyl (OH) group on some or all 
17, 2002, which is a Continuation-impart 0f applica_ of the cellulose molecules is partially replaced With silicon 
tion No_ 09/885,642, ?led on Jun' 20, 2001, which is or an alternative atom or molecule to changes the character 
a continuation-in-part of application No. 09/788,165, 0f the Wood- The process may be modi?ed to insert a 
?led on Feb 15, 2001, now abandoned preliminary step of adding a reactive agent to be locked into 

the Wood. Manufacturing techniques to enhance the process 
(60) Provisional application No. 60/213,198, ?led on Jun. using ultrasound or other Wave generating techniques are 

21, 2000. also taught. 
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PROCESS FOR TREATING WOOD AND 
PRODUCTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This patent is a continuation in part of Utility 
patent application Ser. No. 09/885,642 ?led Jun. 20, 2001, 
Which is the non-provisional application of Provisional 
Patent Application 60/213,198 ?led Jun. 21, 2000. It is also 
a CIP of Utility patent application Ser. No. 09/788,165 ?led 
Feb. 15, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to the treatment of 
Wood. The invention relates to the treatment of Wood in such 
a Way that the chemical structure of all or part of the 
cellulose is altered to preserve the Wood. 

[0004] 2. Description of Related Art 

[0005] Past Wood treatments consist of various chemical 
and dry kiln loading and unloading techniques for Wood. 
The cellulose of the Wood is a reactant of the present 
invention. 

[0006] Scientists and researches have been seeking an 
effective silicon based Wood treatment for decades. Studies 
have suggested that silicon is effective in the treatment of 
Wood. Dif?culties have arisen, hoWever, in hoW to effec 
tively transport the silicon into the Wood and keep it there. 

[0007] Wax resins have also been attempted With unsat 
isfactory results. Boron compounds may function as insect 
repellents and may be used in the treatment of Wood 
products. The biggest draWback of the use of boron in the 
treatment of Wood is that it leeches out of the Wood too 
quickly. This leeching has the detrimental effect of leaving 
the treated Wood in a poorly protected state after a relatively 
short period of time. 

[0008] Current Wood treating techniques require that the 
Wood be dried prior to the treatment process. If the Wood is 
naturally “Wet” (or green) the carrier is less ef?ciently 
absorbed and cannot effectively distribute the treatment 
chemical. Wood may also be Wet from external sources such 
as storage, transport, cleaning, Weather, etc., and require 
drying. 
[0009] Such drying may be accomplished in a variety of 
Ways and at signi?cant expense. Larger Wood pieces (i.e. 
railroad ties, utility poles, timbers, etc.) are typically “air 
dried”. This process requires that the Wood be stored in vast 
lots Where it Will naturally dry due to exposure to the sun and 
air. In addition to the costly management, there is the cost of 
inventory. Most Wood that is air dried is required to sit idle 
on a lot for 6-12 months. The ?nancial burden of having to 
carry these enormous inventories of dormant Wood has been 
estimated at nearly $100 million annually for the railroad 
industry alone. 

[0010] Another common drying technique is kiln drying. 
This is a signi?cantly faster process than air drying, but the 
expense involved in the construction of the drying buildings 
and the energy utiliZed to force the Wood to dry is signi? 
cant. Cut timber needs to be kiln or air dried to a level of 
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approximately 14-20% moisture level prior to treatment 
With existing technologies. This process is costly in terms of 
time (air drying) or money (kiln drying) and adds a signi? 
cant cost to the overall treated product. The drying process 
is necessary to support transport of the carry of the chemi 
cals and provide open volume to accept the treatment 
solution. A“green” piece of Wood Will not alloW a prior art 
treatment carrier to enter to an acceptable level. 

[0011] The treatment methods most commonly used today 
utiliZe oil (in the case of creosote) or Water (in the case of 
Chromated Copper Arsenate (CCA)) as the carrier to deliver 
chemical into the vessels and voids of the Wood. These 
carriers are used With force to place chemicals inside of the 
Wood to treat the Wood. There is little or no chemical 
interaction or reaction With the cellulose of the Wood itself. 
Several factors affect the levels of bene?t to the treated Wood 
using current methods including: 

[0012] The concentration of the chemical in the car 
rier; 

[0013] The pressure exerted on the treatment solution 
to “force” it into the Wood; and 

[0014] The amount of time the Wood remains under 
pressure during the treating process. 

[0015] These variables can be adjusted to produce differ 
ent “grades” of treated Wood for different end products. For 
example, a piece of dimensional lumber Will not normally be 
as thoroughly treated as a railroad cross tie Which Will be in 
direct contact With the ground, or common outdoor decking. 
Typically, the higher the concentration of chemical to its 
carrier and the longer the treating time the higher the overall 
cost of treatment. 

[0016] Water and oil carriers are poor carriers. While they 
carry the chemical into the Wood they also have detrimental 
effects and reduce the quality of such treatments. Astandard 
cubic foot of untreated Wood Will absorb as much as 3.5 
gallons of Water or oil during a normal treatment process. 
The carrier Water or oil remain in the Wood adding Weight 
Without providing additional treating value. Over time or 
under changed conditions from those during treating, such 
carrier may escape the Wood and degrade treatment quality. 
Further, the effect of such carriers contained in the Wood 
over time on the desired treatment or quality of the treated 
may be varying. 

[0017] US. Pat. No. 5,652,026 to Saka discloses a Water 
based treatment based on the creation of oligomers outside 
of the Wood. 

[0018] Polish Patent 148704 to MaciejeWski teaches the 
use of a mixture of methylsiloxane, phenylsiloxane and 
vinyltrichlorosilane in toluene With subsequent curing to 
make a coating on metal, concrete or Wood. The mechanism 
of this coating involves co-polymeriZation of the vinylsilane 
With the siloxanes on curing on the surface of the metal, 
concrete or Wood. The reagent does not react With the metal, 
concrete or Wood but forms a coating on the surface only. 

[0019] A paper by Stabnikose titled “NeW Methods of 
Wood Preservation” discloses the use of organic solvents 
Which are non-hydrophillic and do not alloW adequate 
penetration and retention of silicates in the Wood. 

[0020] Non-hydrophilic organic solvents, such as gasoline 
and benZene do not mix With Water [being highly hydro 
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phobic] and therefore a 5-10% solution in benzene Would 
not penetrate the interior of Wet Wood. There Would be 
considerable evolution of hydrogen chloride gas that is 
injurious to Workers, environment and damages Wood With 
the benZene. 

[0021] Nasheri, U.S. Pat. No. 5,871,817 is correct in 
teaching that boron is introduced into Wood, but not bonded 
in the prior art. It is indicative of the failure of prior art to 
use boron With bonding reagents. Nasheri is also relevant in 
that it shoWs a method in the prior art of introducing 
additives in the Wood. If this type of invention is practiced 
in advance of the process taught in this application, the 
boron may be trapped in the Wood improving the longevity 
of the Wood product once it is eXposed to environmental 
pressures. 

[0022] Historically certain treatments have been taught in 
the treatment of cellulose but only after it is extracted from 
raW Wood and the present invention seeks to improve on that 
by describing a method and a speci?c product Which can be 
utiliZed and created in order to change the structure in native 
Wood, chip Wood derivatives, a living tree, in timber, poles 
or Wood composites. 

BRIEF SUMMARY OF THE INVENTION 

[0023] Applicants have invented a solution for use in 
treating Wood and Wood products. The solution is comprised 
of reactants Which chemically react With Wood and its 
constituents. When the solution comes in contact With Wood, 
a reaction occurs betWeen the reactive components of the 
solution and the Wood cellulose resulting in a reaction 
product improving the woods strength and durability While 
simultaneously rendering the Wood resistant to Water, ?re, 
rot, fungus, insects and many other environmental factors. 

[0024] Prior to Applicants’ invention, there has been no 
Way to satisfactorily have the chemicals remain in the Wood 
for eXtended periods of time. With Applicant’s invention, the 
desired chemicals are absorbed into and become part of the 
Wood. Chemical equivalents may also be used. 

[0025] The carrier for Applicant’s invention Works With 
the molecules of the Wood. Applicant’s invention is draWn 
into the Wood along concentration gradients and by other 
physical processes Which result from the reaction of reac 
tants With the molecules of the Wood. The reactive chemical 
of Applicant’s invention reacts With the molecules of the 
Wood and may displace the Water and other liquids inside the 
Wood. Thus, through the chemical’s molecular reaction, of a 
tough, highly resistant polymer product (referred to as a 
matriX or shield) results. Because the Wood draWs Appli 
cant’s invention into the Wood, there is no need to use 
high-pressure to treat the Wood. This is a drastic departure 
from the century old process of utiliZing high pressure to 
force various chemical and treating compounds into the 
Wood. 

[0026] Because Applicant’s invention is draWn into the 
Wood, it may be employed on a “green” piece of Wood. 
Applicant’s invention, in a departure from earlier technol 
ogy, is effective on Wood and Wood products that are not 
dried or bone dry. The presence of moisture in the Wood, or 
Wetness in the Wood, provides bene?cial effects in the 
utiliZation of this invention. The chemical reaction of Appli 
cant’s invention is accelerated by the reaction or mixture 
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With the Water and other natural liquids inside a piece of 
Wood. The Applicant’s invention is draWn into Wet Wood, 
participates in reaction and may eXpulse the eXcess Water 
and other liquids originally contained Within the Wood. It 
can act as a combination treatment and Water displacing (i.e. 
drying by Water volume replacement) process in one step. 
Applicant’s invention can be considered for demonstrative 
purposes as displacing some of the volume of the liquids 
present in the Wood or Wood product and replacing that 
displaces volume With its oWn. Applicant’s invention may 
drive out ?uids of the Wood to alloW for its oWn impregna 
tion into the Wood and reaction With the Wood and Wood 
constituents. If so, the Waters may be removed from the 
solvents as an additional step in order to prevent these from 
sloWing or stopping the reaction. 

[0027] The applicant’s invention is a heat generating, 
eXothermic reaction driven to completion by the products 
used and the method in Which they are introduced into the 
Wood from the hydrophillic organic solvent into the mois 
ture of the Wood. 

[0028] Upon treatment With Applicant’s invention, Water 
and other liquids are less able to enter the Wood. With the 
molecular change in the woods natural liquids and the 
creation of a protective polymer Which may be produced 
throughout the Woods thickness, the Wood is naturally and 
permanently, protected from Water; rot; insects; decay, etc. 

[0029] Tests shoW that Wood treated With Applicant’s 
invention in its preferred embodiment is: 

[0030] Waterproof, 

[0031] Decay resistant, 

[0032] Insect resistant, and 

[0033] Stronger than before treatment. 

[0034] Applicant’s invention has been able to incorporate 
all of the bene?ts attributed to both silicon and boron, 
individually or in combination, and lock those bene?ts 
Within the Wood. By using the natural liquids of the Wood to 
“pull” or enable transport of the chemical into the Wood 
While alloWing the simultaneous reaction of Applicant’s 
reactants With the Wood cellulose, Applicant’s invention 
displaces these liquids With the molecules of boron and 
silicon and creates a polymer “shield” based on the matriX 
de?ned by the cellulose polymers to encapsulate or affix a 
bond to the solids thereby providing protection to the Wood. 

[0035] The result is a Wood product that is nearly “petri 
?ed” and that strongly resists Water, rot, insects and other 
ailments common to Wood. Water “beads” on top of Wood 
treated With Applicant’s invention. 

[0036] This same treatment disclosed in the preferred 
embodiment Works on aftermarket Wood products such as 
paper products, Wood composites, and other cellulose paper 
products. 

[0037] Current treatment processes require an additional 
chemical and treatment process to provide a minimal level 
of ?re retardant. Applicant’s invention can be enhanced to 
impart ?re retardency. This enhancement does not require 
any additional conventional equipment and can be com 
pleted as part of the application of inventive process by 
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adding ?re retardant chemicals as part of the reactants or by 
adding ?re retardant chemicals before the other reactants are 
added. 

[0038] Existing treatment processes require that different 
Wood products be treated at different levels depending on the 
speci?cations of the end use of the Wood product. These 
different levels are primarily measured in pounds of solid 
chemicals per cubic foot of Wood. In this manner a Wood 
product used above ground, Will in past art, have less 
chemical via the treatment process than one intended as a 
permanent Wood foundation. 

[0039] Products produced With Applicant’s invention may 
provide environmental health and safety bene?ts. On the 
environmental front, many Within the industry recogniZe an 
obligation to protect the environment. 

[0040] Wood treated With Creosote must be handled very 
carefully because of toxicity. Railroad Workers, utility pole 
Workers and others Who handle creosote treated Wood reg 
ister complaints of sWelling hands, sores and blisters from 
contact. Applicant’s invention treated Wood is safe and can 
be handled Without gloves or other protective equipment 
after it has been treated. 

[0041] Though claimed to be environmentally clean, Wood 
treated With Creosote or CCA must be disposed of according 
to very speci?c guidelines so as not to harm the environ 
ment. There are no such regulations expected for Applicant’s 
invention. 

[0042] Applicant’s invention alloWs Wood to be treated 
Without altering the shape of the Wood or causing sWelling. 
The chemical can also be used as an after-market treatment 
product. The after-market product Will be slightly different 
than the commercial product, typically in its level of 
strength. This is important since many existing structures 
and Wood products can receive the bene?ts of Applicant’s 
invention. Anticipated after-market examples include treat 
ing Wood frame houses to control termite and/other bug 
infestation; treatment of previously installed railroad ties; 
utility poles; decking, etc. such that they receive the bene?ts 
of Applicant’s invention. 

[0043] There is a strong market need for Applicant’s 
invention. The Wood industry produces approximately 90 
billion board feet that currently is not treated or is treated in 
an ineffective manner. The bene?ts of Wood as a material are 

recogniZed and the need for better, and more efficient Wood 
keeps groWing. Wood used in speci?c market segments such 
as the construction of mobile homes, Wood decking in 
tractor trailers, and all Wood or Wood products alloWing the 
Applicant’s invention reaction Will bene?t signi?cantly 
from a Wood treatment that Would render the Wood Water 
proof; ?re retardant; insect and decay resistant. 

[0044] The inability of the treating industry to penetrate 
more than 10% (+/—) of the Wood industry due to the severe 
limitations of the current treating processes has created a 
desire to discover neW methods of treating that Will provide 
the bene?ts required by the industry. 

[0045] Another use for Applicant’s invention is in the 
manufactured Wood segment of the market. Manufactured 
Wood is comprised primarily of Oriented Strand Board 
(OSB) and Particle board. There are tWo signi?cant draW 
backs to manufactured Wood, hoWever. First is its level of 
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?re retardant. While acceptable for many uses it does not 
have a high enough ?re retardant level to be used in as many 
places as the market requires. Second is its negative char 
acteristic of sWelling When it comes in contact With Water. 

[0046] Using Applicant’s invention as a treatment for 
manufactured Wood products or for the raW material used in 
manufactured Wood Would solve these in some applications. 

[0047] Applicant’s invention reacts With the natural com 
ponents of Wood. The end result is a piece of Wood that has 
superior resistance to Water, ?re, rot, insects, etc. 

[0048] Current treatment processes use oil, Water or other 
carriers to transport treating chemical into the Wood. A 
signi?cant portion of these carriers remain in the Wood often 
causing sWelling and/or Warping of the Wood. Applicant’s 
invention causes no such alterations. 

[0049] Unlike current treatment processes, Wood treated 
With Applicant’s invention does not gain signi?cant Weight. 
This is due to its unique nature of using the liquids Within the 
Wood as the agent to react and carry the chemical into the 
Wood. Current treatments use oil, Water or other carriers to 
transport chemicals into the Wood. These carriers them 
selves remain in the Wood adding as much as 25 pounds to 
every cubic foot of treated Wood. Wood treated With Appli 
cant’s invention has a small or even Weight gain based on a 
theoriZed replacement of certain liquids in the Wood and the 
lack of heavy molecular additives in many embodiments. 
Equally important, the reactants are draWn out of the sol 
vents so that no liquid solvent is added to the Wood. 

[0050] Whether treated after the manufacturing process or 
by treating the Wood components prior to manufacture, 
Applicant’s invention is an excellent treatment for manu 
factured Wood products. 

[0051] Applicant’s invention reacts With aqueous liquids 
in Wood and its constituents. The chemical reaction may also 
produce a discharge, such as HCl Which can act as a catalyst 
for the propogation With non-halogen reagents. One step in 
the process may include the neutraliZation of generated 
by-products. Smaller amounts of acid may be used as 
catalysts for non-acid generating chemicals in the embodi 
ments. 

[0052] Because Wood treated With Applicant’s invention 
goes through a chemical change, the treatment alters the 
molecules of the Wood to create a neW molecule holding the 
silicon and the boron compounds Within the Wood in a 
matrix de?ned by the cellulose polymers in the Wood and 
other Wood products Which react With the reactants, as a 
reacted product or as part of a polymer shield. Unlike 
currently knoWn technologies, the level of leeching of the 
chemical is reduced due to the fact that it is encapsulated 
Within or bound to the Wood itself in varying degrees based 
on the treatment techniques employed. 

[0053] Though the molecular change that occurs in the 
treatment process changes some of the molecular compo 
nents of the Wood, it does not change the structural character 
of the Wood detrimentally. It hardens the Wood through the 
creation of the polymer matrix or shield. This polymeriZa 
tion acts as a kind of “plastic”. Depending on formulation it 
may increase or decrease the ?exibility of the Wood While 
strengthening the Wood. 
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[0054] All Wood can be treated With Applicant’s inven 
tion. Hardwoods, softWoods and man-made Woods accept 
the treatment. In current treating processes there are different 
treatment levels, treating times and/or chemical dilution 
levels that may be employed. 

[0055] One variation for treatment using Applicant’s 
invention considers the percentage or amount of liquid 
Within the Wood being treated (i.e. “green” vs. “dried”). Less 
liquid in the Wood requires slightly more time and pressure 
than Wood With a higher presence of liquid. 

[0056] Because of the molecular change in the Wood and 
the creation of a polymer matrix or shield, Wood treated With 
Applicant’s invention is especially Well suited for in-ground 
and/or underWater use. Applicant’s invention Treated Prod 
ucts resist the effects of salts, minerals and Water. 

[0057] Wood treating as knoWn in the current industry 
folloWs a long and expensive path. The path a standard 
2“><4“><8“ pine stud Would folloW from forest to market in 
the treating process currently in use as compared to the 
process required With Applicant’s invention is shoWn beloW. 
The overall treatment process utiliZing Applicant’s inven 
tion is signi?cantly faster and more economical than current 
treating processes. 

[0058] Current treating processes necessitate that the 
Wood absorb a great deal of the chemical and the carrier (i.e. 
Water or oil) Which signi?cantly increases the Weight of the 
Wood. 

[0059] Current Treating Method: 

[0060] (a) A tree is felled and hauled to a saWmill; 

[0061] (b) The tree is milled into rough Wood pieces 
slightly larger than the ?nished product; 

[0062] (c) The rough Wood is kiln dried so as to 
remove up to 85% of the moisture content of the 
“green” Wood; 

[0063] (d) The rough, dried board is milled again to 
trim it to its ?nished siZe; 

[0064] (e) The rough, dried board is treated by 
immersion into a highly pressuriZed (120 psi) cyl 
inder ?lled With a mixture of Water and a treatment 

chemical (“CCA”). The treating process typically 
lasts from 15-45 minutes; 

[0065] A 2“><4“><8“ pine stud contains approxi 
mately 4.5 board feet of Wood. The stud Will typi 
cally absorb about 1.3 gallons (approximately 10 
pounds) of liquid (chemical and carrier) as a result of 
the treat process; 

[0066] (g) The cylinder is drained of chemicals and a 
vacuum is created Within the cylinder remove excess 
chemical from the Wood and the boards are removed; 

[0067] (h) The treated board is sent to be kiln-dried; 

[0068] The dried, treated, ?nished board is 
shipped. 

[0069] Contrary, the Process of Applicant’s invention With 
the common productive process reveals several differences. 

[0070] Applicant’s invention Treating Method: 

[0071] (a) SAME 

Jul. 14, 2005 

[0072] (b) SAME 

[0073] (c) NOT REQUIRED 

[0074] (d) The rough, “green” Wood is milled again 
to trim it to its ?nished siZe. 

[0075] (e) The board is treated by immersion into a 
slightly pressuriZed (15 psi) cylinder ?lled only With 
Applicant’s invention. The treating process requires 
5-10 minutes; 

[0076] Due to the molecular reaction of Appli 
cant’s invention and the woods natural liquids, the 
Wood may in certain embodiments expel liquid While 
absorbing sodium silicate and borax. The treated 
Wood Weighs approximately as much after treatment 
as before; 

[0077] (g) The boards are removed; 

[0078] (h) NOT REQUIRED 

[0079] Since little or no liquid carrier Was 
absorbed by the Wood treated With Applicant’s 
invention, the treated stud Weighs only as much as it 
did prior to treatment approximately tWice as many 
studs can be loaded on a single truck cutting trans 
portation costs. 

[0080] Some of the unique properties of Applicant’s 
invention include: 

[0081] (a) Applicant’s invention reacts With the mol 
ecules and natural liquids (mainly Water) of Wood to 
draW the reactants from an organic solvent; 

[0082] (b) Applicant’s invention does not require 
high pressure, to force chemical into Wood added or 
bent to react the reactants With the Wood; 

[0083] (c) Applicant’s invention is able to treat green 
Wood as Well as dried Wood; 

[0084] (d) Wood and reacted With applicant’s inven 
tion is environmentally clean; 

[0085] (e) Since it becomes “part of” the Wood itself 
the chemical does not leach out of the Wood; 

[0086] Applicant’s invention can be used as an 
after-market treatment of existing Wood; 

[0087] (g) Since little or no carrier is introduced into 
the Wood, Applicant’s invention does not cause 
sWelling of the Wood; 

[0088] (h) Applicant’s invention can be used in the 
treatment of OSB and other man-made Wood prod 
ucts; and 

[0089] Applicant’s invention may be modi?ed to 
introduce borax and sodium silicate into the Wood 
molecules thereby providing signi?cant Water, ?re, 
rot and insect protection. 

[0090] The Chemistry of Applicant’s Invention 

[0091] The primary method disclosed herein Would be to 
react the cellulose and/or other chemicals Within the Wood 
so that all or part of these reactants are altered chemically. 

[0092] One of the primary ingredients in Wood is cellulose 
Which can be described as a chain of linked glucose units 



US 2005/0153152 A1 

(FIG. 1). Cellulose is generally a six carbon and one oxygen 
chain as shoWn in FIG. 1. There are repeating units (n) so 
that a consistent structure is indicated. 

[0093] Cellulose has an average degree of polymerization, 
dependent on the source, typically betWeen 3,500 and 
12,000 units although a loWer degree of polymeriZation is 
found in Wood pulp Which has been treated. 

[0094] Historically Wood treatment involved covering or 
submerging the Wood or to imbue the voids of the Wood With 
a substance blocking the entry of elements or to discourage 
insects from destroying the cellulose component of the 
Wood. 

[0095] Applicants’ invention in one embodiment involves 
the treatment of the Wood With a reactive silicone (prefer 
ably) donor Which preferably uses a carbon silicon alkoxy 
groups in conjunction With a pro-catalyst comprising of a 
carbon silicone halogen combination Which replaces some 
of the molecules or atoms Within the cellulose structure With 
silicon molecules. As shoWn in FIGS. 2 and 3, the hydroxyl 
(OH) groups 29 on some or all of one or more of the 
cellulose molecules are reacted With silicon molecules from 
the solution of carbon-silicon-alkoxy groups, here tri-methyl 
chlorosilane. Different diluents may be utiliZed and different 
chemicals may be added to change the degree of polymer 
iZation, the ?re retardant features of the Wood, to change the 
insect resistance, to change the Water retention features and 
the like. 

[0096] These and other objects and advantages of the 
invention Will become better understood hereinafter from a 
consideration of the speci?cation With reference to the 
accompanying draWings forming part thereof, and in Which 
like numerals correspond to parts throughout the several 
vieWs of the invention. 

BRIEF DESCRIPTION OF DRAWINGS 

[0097] For a further understanding of the nature and 
objects of the present invention, reference should be made to 
the folloWing detailed description taken in conjunction With 
the accompanying draWings in Which like parts are given 
like reference numerals and Wherein: 

[0098] FIGS. 1A, 1B, and 1C are alternate vieWs of the 
structure of the cellulose of Wood. 

[0099] FIG. 2 is a vieW of a chemical process for altering 
the cellulose structure of Wood shoWing one method of 
altering the structure of a single strand of cellulose. 

[0100] FIG. 3 shoWs a generic representation of the for 
mula shoWn in FIG. 2. 

[0101] FIG. 4 shoWs one unlikely alternate structural 
cellulose target. 

[0102] FIG. 5 shoWs an alternative unlikely target for the 
structure of treated Wood. 

[0103] 
[0104] FIG. 6a shoWs one theoretical model for products 
by the process taught herein. 

[0105] FIG. 6b shoWs What the inventor thinks is the more 
likely product generated by the process taught herein. 

FIG. 6 shoWs a representation of cellulose. 
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[0106] FIG. 7(a-c) shoWs the most likely reaction With a 
silicon donor. 

[0107] FIG. 8(a-a) shoWs an alternate embodiment of the 
invention. FIGS. 8(B1) and (B2) shoWs alternative interme 
diary boron molecules Which may be generated in the 
process. 

[0108] FIG. 9 shoWs an alternative mechanism for achiev 
ing an alternative to intermediary 8b. 

[0109] FIG. 10 shoWs the production of an intermediary 
(b) and a possible reaction using both boron and silicon (a) 
to guarantee a polymer With silicon and boron in the 
modi?ed cellulose structure 

[0110] FIG. 11 shoWs a genuine representation of a 
reagent With cellulose (a). Here the reagent is generically 
listed as R—Si—(X)3 Where X is an O—R compound and 
R being an alkyl group; halogen, or a hydroxyl group 

[0111] FIG. 12 shoWs a similar reaction to that shoWn in 
FIG. 11 With a boron molecule substituted for the silicon 
molecule. Alternative embodiment are shoWn as B1 and B2 
Where tWo hydroxyl groups on the cellulose Which are 
replaced. 
[0112] FIG. 13 shoWs a block diagram of a process to treat 
Wood. 

[0113] FIG. 14 shoWs a block diagram of a process to 
form particle board. 

[0114] 
[0115] FIG. 16 shoWs an alternate embodiment of the 
process of claim 15 Where the catalyst is acid. 

[0116] FIG. 17a-e shoWs a vieW of the Wood as it’s 
exposed to a catalytic and non-catalytic reactant of the type 
taught here. 

[0117] FIGS. 18-21 shoW test results of Wood exposed to 
the chemical process taught herein. 

FIG. 15 shoWs the process utiliZing a catalyst. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0118] The present invention modi?es Wood by modifying 
the hydroxyl groups (29) of cellulose. This is, in the pre 
ferred embodiment, catalyZed by using an acid or by creat 
ing an acid during a reaction With the cellulose or Water 
Within the Wood With a pro-catalyst. 

[0119] As can best be seen by reference to FIGS. 1A-1C 
cellulose, a main constituent of Wood, can be draWn as 
repeating series (n) of cellulose units having hydroxyl 
groups shoWn as 22 in FIGS. 1A and 6A (a modi?ed 
cellulose molecule). FIGS. 1A-1C shoW typical represen 
tations of the same structure in slightly different formats. 

[0120] As can be seen by reference to FIG. 2, one method 
of modifying the structure of the Wood Would be to introduce 
tri-methylchlorosilane (CH3)3SiCl (60) to the cellulose mol 
ecule to create modi?ed cellulose With the alkyl silicate 
bonding across the hydroxyl group (oxygen-silicon covalent 
bonds) and creating an acid Which can further catalyZe the 
reaction With non-pro-catalyst as discussed in more detail 
beloW. 

[0121] As can be seen by reference to FIG. 3, and as 
discussed in more detail beloW, the representative molecule 
































