WD 2004A) 054138 PCT/ US2004/ 001388 -1 WAX COMPCSI TI ON FOR CONSTRUCTI ON BOARD
APPLI CATI ON FI ELD OF I NVENTI ON [ 0001] The present invention rel ates
generally to wax conpositions for construction board applications. Mre
particul ard¢y zédi@edgyention is concerned w th, anong ot hperikidageersg et hod
for determning the suitability of various waxes for use in construction
board applications, and for preparing suitable wax conpositions. BACKGROUND
OF | NVENTI ON [ 0002] Conposite board products used in construction
applications such as particleboard, nedif'umdensity fiberboard, oriented
strand board and the |ike have been produced for many years and their

nmet hod of manufacture is well known in the industry. [0003] The primary
conponent of WASSEOMPOSHTIONBEOR CANSTRUSC TION BOARD APPLICHFIONal . I n
form ng the board product the fibrous material typically is conbined with a
m nor anount of resin and a waxy conposition, fornmed into sheets and

subj ect ed | e t. [0004] In selecting wax conpositions for use
in constru*MWations the focus has theretofore been placed on
oil content and stream grade or viscosity range, i.e., the SUS viscosity at
100F. This viscosity typically is given as a "Neutral" nenber, e.g., 100N,
300N etc. fo0(NY €T ‘preseRiigvemitn elaes eénerdly fOwaRldongbsitidmforand neat
applications of waxes have shown trendS indicating inproved board

pr operti escunsttuctioglioard applecatiops addorevmmxteslagy ghe invehtion ¢ eateefied 550N) and
for waxes wiith lower oil content. For, WD 20(141065488 PC T | US2034i 001388

-2 with, among other things, a method for determining the suitability of various

( waxes for use in construction board applications, and for preparing suitable wax
compositions.

BACKGROUND OF INVENTION

[0002) Composite board products used in construction applications such as
particleboard, medium density fiberboard, oriented strand board and the like
have been produced for many years and their method of manufacture is well

known in the industry.

[0003] The primary component of these composite materials is a natural
fibrous material. In forming the board product the fibrous material typically is
combined with a minor amount of resin and a waxy composition, formed into

sheets and subjected to pressure and heat.

[0004] In selecting wax compositions for use in construction board
applications the focus has theretofore been placed on oil content and stream
grade or viscosity range, i.e., the SUS viscosity at 100°F. This viscosity
typically is given as a "Neutral" member, e.g., 100N, 300N etc. In any event,
previous studies, using both emulsions and neat applications of waxes have
shown trends indicating improved board properties with lighter stream grade

waxes, e.g., below grade 30 (550N) and for waxes with lower oil content. For



exanpl e "The Effect of Wax Type and Content on \Waferboard Properties", Hsu,
et al, International Particleboard/ Conposite Materials Synposium April 3-5,
1990, pp. 85-93 discusses waferboard swelling in response to 0 to 45% wax
content awe DoL@sBB W % oi | content; and USP 6, 183, 849 diGtUsmesiopssspari ng
conposite boards using waxes with oil content greater than 30 wt % [ 0005]
Experi ence has shown that use of |ow wax stream grades, i.e., grades below
30 (550N) in producing conposite boardi, board quality and performance
typically is fine; however, when using“high wax stream grade, i.e., above
about 30 (550N) problens with board quality often are encountered. This is
particularly troublesone since it often is desirable to enploy higher grade

stream waxampleotThaEteot e WaxilypeoandeGontent onIWaferbéard Rrepenpies”, Hsu,t he

production of . oriented_strand boards heayy steam grade waxes. are desirable
to ninin gkal, mmquwamcwéw@Ma@aﬂwsﬂaﬁpap@,a&prelv?aﬁ, 400F

Sui tabi 1| 290028 Sg dighinbe ttElRReT FeMECn RBuf oo BTSN, ana (o be

able Lo aghiht bit?o Ap’?g»@%&?ﬁé&dt&ﬁ; ahd USFE61985 849 cﬁ?clé&l%sggjﬁggiﬁh%%r such

board nanuf act ur e. there I1's a ne able to a e

vol ati | i t gofiposite bogrie asing wasges with@ilalent gresten tan30 wedh. boar d
applications to neet em ssion requirenments. Additionally, the ability to
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30 (550N) problems with board quality often are encountered. This is

particularly troublesome since it often is desirable to employ higher grade stream
waxes for safety and environmental reasons. For example, in the production of
oriented strand boards heavy steam grade waxes are desirable to minimize

volatility in presses that typically operate at over 400°F (205°C).

[0006]) Consequently, there is a need to be able to predict the suitability of a
wax composition for composite board manufacture, and to be able to adjust the
wax composition, if needed, to be suitable for such board manufacture. Also,
there is a need to be able to adjust the volatility of wax compositions to be used
in construction board applications to meet emission requirements. Additionally,
the ability to blend numerous product streams into a suitable wax composition
offers suppliers flexibility in meeting market needs. The present invention is

directed to these and other needs.

SUMMARY OF INVENTION

[0007] Very simply, the present invention is based on the discovery that the
n-paraffin content of a wax composition is the key compositional parameter for

waxes used in construction board and this n-paraffin content should be at least



21 W% for the wax conposition to be suitable. Thus the suitability of a wax
for construction board applications can be determ ned based on its
n-paraffin content, and bl ends of waxes and oils and oils can be conposed
to nmeet tQ{g; ansediigsed n-paraffin content. [0008] These, @Rgughingdoisgat ures,
wi |l be described in greater detail hereinafter. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0009] Figures 1 and 2 are graphs illustrating features of the

i nvention. DETAILED DESCRI PTI ON OF | NVENTI ON [ 0010] Conposite board
products used in the construction induét‘ry such as particle board, nmedium
density fiberboard, wafer board, oriented strand board and the |like are
typi cal manufactured fromnatural fibrous materials, resin and a wax
conposi ti @i wiBdbi theTwax catapositichi torbewssitablee rTlakssthe spitability ofis ehxi foe| ude
wood chips, wafers, saw dust, wood fibers, cotton and other plant fibers,
straw, baraswstruetion boadapphidations ¢anike deternined haged ﬁnﬂ@ﬂi-aaraﬁ!ner ally

conprises about 90 to 98 .wt% of the fipal board product. [0012] Resins used
" Uhe. pr GRATCGANPeRdn of Hares and Biisped Ails 6% e SOTOSORE MeghBiEn (o  hose

skilled i 1 0f comaki construction board products and the choice
wil | depenr}ghﬁ%%%ﬁ%agilﬁlar |"3%’l‘tar conposi tional and econom c needs of the
manuf acturer. Non-limting exanples of such resins are those thernosetting
resins produced by the pol ycondensation of fornal dehyde with other suitable
-4- conpou®dfs] | | These, and ethaxffehtnesse will beplescribed v grehtbeldgthdl ur ea

formal dehyde, . and mal am ne fornmal dehyde resins. [0013] The wax conposition
used in cdwﬁ@l@ﬂﬁ@ﬁboard manuf acture conprises one or nore natural,
synthetic or petrol eum waxes and a hydrocar bonaceous oil.

/
!

BRIEF DESCRIPTION OF THE DRAWINGS

[00609] Figures 1 and 2 are graphs illustrating features of the invention.
DETAILED DESCRIPTION OF INVENTION

[0010] Composite board products used in the construction industry such as
particle board, medium density fiberboard, wafer board, oriented strand board
and the like are typical manufactured from natural fibrous materials, resin and a

wax composition.

[0011] The natural fibrous materials typically used include wood chips,
wafers, saw dust, wood fibers, cotton and other plant fibers, straw, bamboo
cellulose and the like. The fibrous material generally comprises about 90 to 98
wt% of the final board product.

[06012] Resins used in the production of manufactured board materials are

well known to those skilled in the art of making construction board products and
the choice will depend upon the particular compositional and economic needs of
the manufacturer. Non-limiting examples of such resins are those thermosetting

resins produced by the polycondensation of formaldehyde with other suitable



[ 0014] Synthetic waxes include waxes nade by Fi sher-Tropsch process from
synthesis gas. O her synthetic waxes include polyethyl ene wax, ethylene
copol ymer wax, carbo waxes. [0015] Petrol eum waxes i ncl ude waxes recovered
by, e.g., the solvent dewaxing of waxy hydrocarbon oil streans as part of
the petroleumrefinery process including slack waxes and al so incl udes
hydr ocr acked waxes. O her petrol eum waxes include waxy petrol eum stocks
such as waxy distillates, raffinates, petrolatum mcrociystalline waxes,
etc. [0016] In the present invention"?he wax conpositions contain at |east
21 W% n-paraffins, for exanple from21 wt% to about 90 w % and preferably
between 21 Wt%to 30 wt % n-paraffins based on the weight of the total wax

conposi t Fempounds0 Tipstratidnefthess areyphenal farmaddehydedurea foongldebydeon board

applicatiops . have sho i de.range of n-paraffin content that decreases
t he averﬁ‘b‘gma;ﬂﬂ"@@ pgp%ﬁ%#re@;nst he wax increases. Typical n-paraffin

content ranges for various streamguides is given in Table 1. WO
2404/ 065488 PCT/ US2004/ 001388 -5 TABLE 1 Grade (SUS) % n-paraffins 100 -
300 45 - [0%13) 300 he Wi cdhposifiOn used in carnPosife bodid méerhffactubbOomprigesS 50+ 0- 10
[0018] Bright stock slack wax and m crocrystalline wax typically do not
cont ai n euePt Morandturplasmitheticsoopetrlew wies andi akydrpoarbonacaons oit. he
suitability of wax conpositions in grades higher than about

f0014]  Synthetic waxes include waxes made by Fisher-Tropsch process from

synthesis gas. Other synthetic waxes include polyethylene wax, ethylene

copolymer wax, carbo waxes.

[0015]  Petroleum waxes include waxes recovered by, e.g., the solvent
dewaxing of waxy hydrocarbon oil streams as part of the petroleum refinery
process including slack waxes and also includes hydrocracked waxes. Other
petroleum waxes include waxy petroleum stocks such as waxy distillates,

raffinates, petrolatum, microcrystalline waxes, etc.

[0016]  In the present invention the wax compositions contain at least 21 wt%
n-paraffins, for example from 21 wt% to about 90 wt% and preferably between
21 wt% to 30 wt% n-paraffins based on the weight of the total wax composition.

[0017]  Analyses of typical waxes used in construction board applications
have shown a wide range of n-paraffin content that decreases the average
molecular weight of the wax increases. Typical n-paraffin content ranges for

various stream guides is given in Table 1.



grade 30 for construction board applications is determ ned by anal ysis of
the n-paraffin content of the wax with those having a n-paraffin content of
at least 21 w % being deened suitable. [0020] Wax conpositions that neet
the suitalidbéMobggsi rement may be bl ended with the sanpcpustHivi/fmssnt
viscosity grade wax conposition and still neet suitable board performance
so long as the mninmum 21 wt% n-paraffin content is net. Thus the
volatility be aas necessary, ty adjusted and even the econonm cs may be

i nfluenced. A schene of bl ending paranétérs and their inpact on the wax
conposition is given in Table 2. WD 2004/ 065488 PCT/ US2064 001385 -6 TABLE
2 Conponent Typical Inpact On Conposition Initial non-blended slack wax
Sets initial n-paraffin content, oil TARIEdnt and volatility sane
viscosity/grade: No change in volatility Foots oil or soft wax |Increases
oil content Fully refined es ngpar e content, |owers oil
content High n-paraffin m\;\?j%gms in-%)?l L i]|§n content, |owers oil
content DW2 - | ube basest ockl@wdP@ n-par af43 nbZontent, raises oil

.content |ower viscosity/gragglsggeases vadplghity ; Foots oil or soft wax
I ncreases oil content Fully rgfined wax Increas n-paraffin content, |owers
Oi | Cont ent y §6d-8g0 10'?? p

650 - 850 5-20
850" 0-10

[0018] Bright stock slack wax and microcrystalline wax typically do not

contain significant quantities of normal paraffins.

[0019] Thus, the suitability of wax compositions in grades higher than about
grade 30 for construction board applications is determined by analysis of the
n-paraffin content of the wax with those having a n-paraffin content of at least

21 wt% being deemed suitable.

[0020] Wax compositions that meet the suitability requirement may be
blended with the same or different viscosity grade wax composition and still
meet suitable board performance so long as the minimum 21 wt% n-paraffin
content is met. Thus the volatility can be adjusted as necessary, and even the
economics may be influenced. A scheme of blending parameters and their

impact on the wax composition is given in Table 2.



H gh n-paraffin wax' Increases in n-paraffin content, |owers oil content
DWX>2 - |ube basestock Lowers n-paraffin content, raises oil content Hi gher
vi scosity/ grade . , _ -Decreases volatility Foots oil or soft wax I|ncreases
oi | cont ewD 2Pudileydssef i ned wax | ncreases n-paraffin cont @EH/USI0AENESS o) |
content Hi gh n-paraffin wax' Increases in n-paraffin content, |owers oil
content DWOX2 - | ube basestock Lowers n-paraffin content, raises oil content
(r) E.g., non-isonerized Fi scher-Trops_gh wax (r) DWDO = dewaxed oil [0021] To
further illustrate the foregoing consider that a 600N slack wax with over
20 % oil may well have a n-paraffin content below 21 wt% A fully refined
250 - 300N petrol eum wax containing 6Q - 80 wt% n-paraffins or a non-

i someri zed Fischer-Tropsch wax thatIA&!i:Eél |y contains greater than 90 wt % n
WO 2004/ 065488 PCT/ US2004/ 001388 -7 paraffins can be blended with the sl ack

wax to bring the nom@rfehﬂ content of theyshafSBRRh CHRpdGtish | east 21
w % and preferal 21 WW‘#g—?O—?m‘?‘—rO%?—Armatlvel y a
devvaxed oi | InisigbporrdlendsdsdagkowaXi n t he SedinitiglopRaraffingentant ¢l ended wit h

sufficient petroleumwax or non-isomer mntdﬁtandemlatilhtgpsch wax to provide a

wax cOMposi.i g SR A1 -1 €ast 21 b o A ey

Foots o1l or soft wax Increases oil content

Fully refined wax Increases n-paraffin content, lowers
oil content

High n-paraffin wax' Increases in n-paraffin content,
lowers oil content

DWO? - lube basestock Lowers n-paraffin content, raises oil

e T :Conten_t, . e

lower vzscos1ty/grade R Increases volauhty

Foots oil or soft wax Increases otl content

Fully refined wax Increases n-paraffin content, lowers
oil content

High n-paraffin wax' Increases in n-paraffin content,
lowers oil content

DWO? - lube basestock Lowers n-paraffin content, raises oil

content N

Foots 011 or soft wax Increases oil content
Fully refined wax Increases n-paraffin content, lowers o
oil content

High n-paraffin wax! Increases in n-paraffin content,
lowers 0il content

DWO? - lube basestock Lowers n-paraffin content, raises oil
content

@ E.g., non-isomerized Fischer-Tropsch wax
@ DWO = dewaxed oil

[0021] To further illustrate the foregoing consider that a 600N slack wax with
over 20 wt% oil may well have a n-paraffin content below 21 wt%. A fully
refined 250 - 300N petroleum wax containing 60 - 80 wt% n-paraffins or a non-

isomerized Fischer-Tropsch wax that typically contains greater than 90 wt% n-



EXAMPLES [0023] A series of wax blends were prepared with varying
n-paraffins and oil content. These blends were then evaluated for use in
construction board manufacture by reference to the water absorption and

i nt er nal @gqq(,ﬁkg&ggth The exanpl e wax conpositions apgrifigediesizsg esults
are given in Table 3. WD 2004/065488 PCTiij S2064/007338 b +~+ |~ NV M~O M
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O ~. p N t panaffins can be blended with the slack wax to bring the n-paraffin content of the
wax composition to at least 21 wt% and preferably in the range of 21 wt% to 30

wt%.

[0022] Altematively a dewaxed oil, such as a basestock in the 100 - 850N
range are blended with sufficient petroleum wax or non-isomerized Fischer-
Tropsch wax to provide a wax composition containing at least 21 wt% n-

paraffins.
EXAMPLES

[0023] A series of wax blends were prepared with varying n-paraffins and oil
content. These blends were then evaluated for use in construction board
manufacture by reference to the water absorption and internal bond strength.

The example wax compositions and the test results are given in Table 3.
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[0024] The effect of n-paraffin content on thickness swell and water
absorption is graphically illustrated in Figure 1 and the effect of oil content on

thickness swell is shown graphically in Figure 2.

[0025] The graphs and data illustrate that a n-paraffin level of at least 21 wt%
is needed for good board performance and that oil content has no effect unless it

is high enough to reduce the n-paraffin content below 21 wt%.



[0024] The effect of n-paraffin content on thickness swell and water

absorption is graphically illustrated in Figure 1 and the effect of oi
content on thickness swell is shown graphically in Figure 2. [0025] The
graphs and data illustrate that a n-paraffin |evel of at least 21 % is

needed for good board performance and that oil content has no effect unless
it is high enough to reduce the n-paraffin content below 21 wt% - to -
CLAIMS: 1. A method for preparing a wax conposition suitable for use in

maki ng construction boards conprising: blending a first wax stream having an
n-paraffin content less than 21 w®#wth a sufficient amount of a second
wax having an n-paraffin content greater than 21 wt%to provi de a wax
conpositiglm%i_ng at least 21 wt% of n- paraffin, the first wax stream

bei ng sel froma group consisting of slack wax, slack wax and a
dewaxed oil, or a non-isonerized Fischer-Tropsch wax and a dewaxed oil. 2.
The method of claim| wherein first the wax streamis a wax stream of grade
30 or greater. 3.l.THemgthoHdeor pepasingiaryax op@paifian sitableder welini s a | ubri cati ng

oil basestock. 4. The nethod of. claim2 or 3 wherein the second wax is a
non- isonﬂ’?ﬁ’f‘gﬁoxﬁ“gsrﬁ%}@W%pcgﬁP%t 5. A manufactured construction board

product conpri si nBledifiih 99 wak @urdn WiviadasePaifid Smuénlesd thagght of the
product of a natural fibrous nmaterial and a m nor anmount of a resin and a

waxy conp®tferwitie sificientamapnt of assepndgvax hayinganavpasaffingantent | east 21 wt % of

2. - paral Ll e A 8 R ek SorpobldfhavibP e Rhs 1 WA dr3Ter | 20

paraffin, the first wax stream being selected from a group consisting of slack
wax, slack wax and a dewaxed oil, or a non-isomerized Fischer-Tropsch wax

and a dewaxed oil.

2. The method of claim 1 wherein first the wax stream is a wax

stream of grade 30 or greater.

3. The method of claim 1 wherein dewaxed oil is a lubricating oil

basestock.

4. The method of claim 2 or 3 wherein the second wax is a non-

isomerized Fischer-Tropsch wax.

5. A manufactured construction board product comprising about 90
to 98 wt% based on the total weight of the product of a natural fibrous material
and a minor amount of a resin and a waxy composition obtained by blending a
dewaxed oil and at least 21 wt% of a n-paraffin wax wherein the wax is a slack

wax or a non-isomerized Fischer-Tropsch wax.

6. A method ior forming a biended wax composition suitabie for
use in composite board manufacture and having 2 specific selected volatility

£OmMPHSIng:



6. A nethod for form ng a bl ended wax conposition suitable for wuse in
cornoosite board manufacture and having a specific selected volatility
conprising. _tt_ (a) obtaining a first wax of grade 30 or higher; (b)
determning the n-paraffin content of the first wax; and (i) when the
n-paraffin content is less than 21 w%blending the first wax with
sufficient second wax having an n-paraffin greater than 21 w % whereby the
bl end has at | east 21 w%n-paraffimand the selected volatility; (ii) when
the n-paraffin content is at least 21 wt% blending the first wax with a
second wax or oil in an anount suff-tcient to provide a blend of the
selected volatility and wwth a paraffin content of at least 21 wt% 7. The
met hod of claim6 wherein the first wax is a slack wax. 8. The nethod of
claim6 wherein the first wax is a non-isonerized Fischer-Tropsch wax and

wherein the first . i LOil. 9. The product of claim
5 wherein the oil (%,)\2)83&3?%%?ggstggvr?gotf%raﬁegasesggck 10. A construction board

product conprising about 90 to 98 w% based on the total weight of the
product of a natural fibrous material, a mnor anount of a resin and a waxy
conposi ti on obt ai d%?@Wﬁgﬂi‘#fﬁ%‘?m%ﬁfﬂ@tﬁfﬁmaw ng an n-paraffin
content less than 21 wt% with a sufficient anount of a. second wan havi ng
an n-paraffin content greater than 2. w%to provide a wax conposition
having at |east 21 wi(Bo ohenthearpdrhffincontentieless thas 21 iwt% blemding s  sel ect ed
from sl ac X, Sl ack X and dewaxed oil, ramaﬂ_non- i soner.ized

Fi scher-T Hw st Srficie Rt SREANd V2% having an n- in greater than 21
wt% whereby the blend has at least 21 wt% n-paraffin and the selected volatility;

(i1) when the n-paraffin content is at least 21 wt% blending the
first wax with a second wax or oil in an amount sufficient to provide a blend of

the selected volatility and with a paraffin content of at least 21 wt%.
7. The method of claim 6 wherein the first wax is a slack wax.

8. The method of claim 6 wherein the first wax is a non-isomerized

Fischer-Tropsch wax and wherein the first wax is blended with a dewaxed oil.

9. The product of claim 5 wherein the oil is a lubricating oil

basestock.

10. A construction board product comprising about 90 to 98 wt%,
based on the total weight of the product of a natural fibrous material, a minor
amount of a resin and a waxy composition obtained by blending a first wax
stream having an n-paraffin content less than 21 wt% with a sufficient amount of
5 second wax having an n-paraffin content greater than 21 wt% to provide a wax
composiiion having at lsast 21 wi% of n-paratiins wherein the first wax is

selected from slack wax, slack wax and dewaxed otl, or a non- isomerized

Fischer-Tropsch wax and a dewaxed oil.





