WD 2004/ 065488 PCT/ US2004/ 001388 1 WAX COWPGCSI TI ON FOR
CONSTRUCTI ON BOARD APPLI CATI ON FI ELD OF | NVENTI ON
wpQOBps4BRe present invention rel ates general | pCTAS2eM/001388
conpositions for construction board applications.
More particularly the invention is concerned wth,
anong ot her things, a nmethod.for determ ning the
suitability of various waxes for use in construction
board applications, and for preparing suitable wax
conposi tions. BACKGROUND OF | NVENTI ON [ 0002] Conposite
bI¥AK GOMPOSITIONFOR EQNSTREGHION HOARL ADRLICATHON
as particleboard, nmediumdensity fiberboard, oriented
strand board and the |ike have been produced for many
aaf i thod of manufacture is well known
f?iﬁ HgﬁﬂﬁﬂzgﬁpggﬂfOOOB] The primary conponent of these
conposite materials is a natural fibrous material. In
form ng the board product the fibrous materia
[080diIc al The pesesttimvention wilates geméraly tameortongfosi@snsifor
and a waxy conpositjon, fornmed.intqoq sheets and
cqugyustioacbaagd gpalicattanse MotsRarticlgtiy Ahe mmyegtipa it Forperned
X _conpositigns for ien nstruct i;on .
il AR St (B SontiRRa L0 AEPRbIES R BRBHts ot yagigus
wixks FONIRMh cRRstra¢dGPPdard pPRcions, 86 bt prepANYE suitable wax
i.e., the SUS viscosity at 100F. This viscosity
compositiony. i s gi ven as a "Neutral" nenber, e.g., 100N
300N etc. In any event, previous studies, using both
enmul si ons and neat applications of waxes have shown
5{ p 1(5 [ j j d board properties with
HgHter =S es, e.g., below grade 30
(550N) and for waxes with Iower oil content. For WO
2004/ 065488 PCT/ US2004/ 001388 -2 exanple "The Effect
[6002)ax Cympositsbéadtprotducts uad ar bmsutdcRowppplicat®hs such as
Hsu, et al, International Particleboard/ Conposite
paticéghoard mgdivasdensityAiharbomdgorientgd gtrapg bogsl gyl the like
di scusses waf epboard swel | i i.n_r nse to.0. to.45%
hieg bechprodHiEed or r s Vs Apdirir meTRoL AT manhfacigs is Well
< (i oses preparing conposite boards using
kﬁ%&éé“%ﬁ?ﬁﬂ%$§&bontent greater than 30 wt% [ 0005]

Experi ence has shown that use of | ow wax stream

0grades, i.e., grades ) L
[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



bel ow 30 (550N) in producing conposite boards, board
gquality and performance typically is fine; however,

wohe/0dsissg hi gh wax stream grade, i.e., abovePabmwsto04/001388
30 (550N) problens with board quality often are
encountered. This is particularly troubl esonme since it
often is desirable to enpl oy, hi gher grade stream
waxes for safety and environfiental reasons. For
exanpl e, in the production of oriented strand boards
heavy steam grade waxes are desirable to mnim ze

exappplei {TheyEffectmf ¥ sx 3 yphand tGasitest dny Waferbaawd Btopsviees”, Hsu,
400F (205C) .. [0Q06] Consequent | there is a, need t,
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need to be able to adjust the volatility o

campduitei boards using lveaxes evith o1l contesit pretérahabh8arwk%.
applications to neet em ssion requirenents.
Additionally, the ability to blend numerous product
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n-paraffin content of a wax conposition is the key
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content, and bl ends of waxes and oils and oils can be

valatitptysagressesrthmt typieally eperateeat ovep408FF (20X°6Ht ent .
[ 0008] These, and other features, wll be described in
greater detail hereinafter. BRI EF DESCRI PTI ON OF THE

W Fj ey ean
(oBY'L P EBp Ry P 5% el e AUIE (GRARIG the spiability of a
whESSbbFitioh! foFcdiybild Sdhrl GRARIfasiare)asidtte Heamlélto adjust the

products used in the construction industry such as
waracompbositiooaif meeded)itabe guitableyiof sier boarddnametheture. Also,

hGFR D G B B AP ARDURATe PPl BSG OF ieaGomRos a9 igpod
in Bonstruction 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



wax conposition. [0011] The natural fibrous materials

typically used include wood chips, wafers, saw dust,
wonon/obs43er s, cotton and other plant fibers, SPCEWS2004/001388

banboo cellulose and the Iike. The fibrous nateri al

general ly conprises about 90 to 98 w % of the final

board product. [0012] Resins,used in the production of

manuf act ured board materials are well known to those

skilled in the art of making construction board

roducts _and the choice wll depend upon the

2pavtth tanthe wesngaspesiter o bnsnisddaothhys teeetapilityiia wax for
TGS bt e RSB By U Fuht
QR A SRR T R R GG it Si0seatb il he

r&#@@a&pp@&@mngﬁn&hgse are phenol fornmal dehyde, urea
formal dehyde, and mal am ne fornmal dehyde resins.
[0013] The wax conposition used in conposite board
manuf act ure conpri ses one or. mpre npatuyral, synthetic
(0031 restrAnRhEEr fraras il b deseibad b gEcast dotgibo 1 4)
hSyﬂ%%g%ic waxes include waxes made by Fisher-Tropsch
Process from synthesis gas. Other synthetic waxes
i ncl ude pol yet hyl ene wax, ethylene copolyner wax,
carbo waxes. [0015] Petrol eum waxes i ncl ude waxes
BREEBRFESAROIFPTIGNIOF THE BRAVINGSdewaxi ng of waxy
hydrocarbon oil streans as part of the petrol eum
refinery process including slack waxes and al so

' ud hydr.ocracked e er et r ol.eym waxes
(o) iU 1o S P B S lesPaliEh fefids Ry e RN,
distillates, raffinates, petrolatum mcrocrystalline
waxes, etc. [0016] In the present invention wax
DETAOHD DEHSCRUPTHONIOE INVHNEEDN21 wt % for exanpl e
from21l w%to about 90 wt % and preferably between 21
%to 30 wW % based on the weight of the total wax

wt
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mol e t of the Typi ca

cular wei g wax 1| ncreases.

antt thakkfdara tysioilenhnufacgesd from nytaralditsrost neasrigdsy dsia and a
is given in Table 1. WD 2004/ 065488 PCT/ US2004/ 001388
wag 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.

[0012] 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



TABLE 1 G ade (SUS)% n-paraffins 100- 30045 - 65 300-
50035 - 50 500- 65010-35 650- 8505-20 850+ 0-10 [0018]
wenighwsss ock sl ack wax and m crocrystalline WRET/US2004/001388
typically do not contain significant quantities of
normal paraffins. [0019] Thus, the suitability of wax
conpositions in grades higher, than about grade 30 for
construction board applications is deternined by
anal ysis of the n-paraffin content of the wax with
those having a n-paraffin content of at |east 21 W%
couipeynds e i tratipn gif Ithese[ape phinolMrrmaldpbyde, iwes farhmidehyde,
et the s it%?lit requi renent may be blended with
aﬁﬁéﬂ@%’%ﬂ%&fm ‘#eé‘ry & cosity grade wax conposition
and still rmeet suitable board performance so | ong as
the mnimum 21 wt% n-paraffin content is net. Thus

[003]V ol Blhd bv!ak)éoﬁﬁfbshﬁ)lﬁﬁ‘deﬁﬁh%ngﬁ)sﬁs ERaRPMAnuAHRErE CBhprises

the econom cs may be influenced. A schene of blendin
opeoameire matuaal] syhihietic or ppaoleuomwakes uak a hydpmarormoeds oil.
given in Table 2. WO 2004/ 065488 Conponent [Initi al

non- bl ended sl ack wax sane vi scosity/grade Foots oil

f . Ful | i ned Hi 2 fi '
A YA B b B R bR ey om
s%\s/%gﬁg g?%@gt%égﬁggg%gfwm iNedEL8lyenpeh@akNetitene
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 wax compositions containing at least 21 wt%
for example from 21 wt% to about 90 wt% and preferably between 21 wt% to 30

wt% 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.



H gher viscosity/grade Foots oil or soft wax Fully
refined wax H gh n-paraffin wax' DWX®X - |ube

woasEgessk -6 TABLE 2 PCT/ US2004/ 001388 Typi caPCTmsamu/001388
On Conposition Sets initial n-paraffin content, oil
content and volatility No change in volatility
I ncreases oil content Increases n-paraffin content,
lowers oil content Increases in n-paraffin content,
| owers oil content Lowers n-paraffin content, raises

oil content Increases volatility Increases oil
content Increases n-paraf liABkBdient, lowers oil
content Increases in n-paraffin content, |owers oil

content Lowers n-@aidaf(RUs)cont ept, ndraffgRs oil content
Decreases vol atili B 5@ reases oig ntent |ncreases
n-paraffin content, Q?J s oil Tent Increases in

n-paraffin content300!50&rs oil c3Hisnt

500 - 650 10-35
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.



Lowers n-paraffin content, raises oil content O E. g.,
non-i soneri zed Fi scher-Tropsch wax O DWD = dewaxed
woi2bo4f0e®@8] To further illustrate the foregoi NgCT/US2004/001388
consi der that a 600N slack wax with over 20 w % oi |
may well have a n-paraffin content below 21 wt% A
fully refined 250 - 300N pe%rol eum wax contai ni ng 60
- 80 wt% n-paraffins or a non- isonerized
Fi scher-Tropsch wax that typically contains greater
than 90 wt% n WO 2004/ 065488 PCT/ US2004/ 001388 7
paraffins can be bl ended BMLE Be sl ack wax to bring
the n-paraffin content of the wax conposition to at

| east Zlcmhﬁgb@eﬁlt preferably in Tﬂﬁcé c‘?‘br?—é‘oﬁfp&ftﬁm
grg V\ﬁ“/o é} i§eT nati vel Yy _a dewaxeu ofrl SUCIT aS_ da
binitia Adefslaghovax g5oN Saﬁgmtml a-pareHire gonient oil

suffici. ent pet r ol AX _or unﬂenbami Vakatthy scher -

Teanst b8 ofiilh

i‘ ¢ ’ i
V\Etxotbloaimissomwexpr epar ed Wi t hInmeawengﬂmmmmfﬂ ns and

oL NN T1ece bl ends bey ca%%gggeﬁ%e@tﬁ%gfe{% g

wat er absorption and internal °B6RB rengt h.  The

eRigtph-@avefinoeapiosi ti ons and Iiigedsesin hasuwhifi @ent,
g| ven in Table 3. WO 2004/ OGSﬂﬁ@bngl\%/ 4/ 001388
NVINMDL " t i ncMDOOOM to 00 O NMNNNNNNVM
D@%@ sbhwdrasesiock Lowers n-paraffin content, raises oil
-content
Foots oil or soft wax Increases oil content
Fully refined wax Increases n-paraffin content, lowers

oil content
1

High n-paraffin wax Increases in n-paraffin content,
lowers oil content
DWO? - lube basestock Lowers n-paraffin content, raises oil

conte

Foots oil 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
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-
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paraffins 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]  Alternatively 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%.
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wWOCH4s2804/ 001388 -9 [0024] The effect of n-pacafim4/001388
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 grégﬁg'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
Cé?ﬂé/g& unless it is high enough to reduce the
n-paraffin content below 21 w% WD 2004/ 065488

PCT/ US2004/ 001388 -10 CLAIMS: 1. AI ma]tc hod for
prepari L able for use.i .
ng iﬁﬁe@&?f@ﬁ%ﬁaﬁ%@ﬁ%g -csqq%qs1t1on Sc’ultaer for use in

maki ng cons ion
making construction boards comprising:

blending a wax stream or oil having an n-paraffin content less than
21 wt% with a sufficient amount of a wax having an n-paraffin content greater

than 21 wt% to provide a wax composition having at least 21 wt% of n-paraffin.

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

of grade 30 or greater.
3. The method of claim 1 wherein oil is a lubricating oil basestock.

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

Fischer-Tropsch wax.
5. A manufactured composite board product comprising a natural
fibrous material and a minor amount of a resin and a waxy composition

comprising a lubricating oil basestock and at least 21 wt% of a n-paraffin wax.

6. A method for forming a blended wax composition suitable for
use in composite board manufacture and having a specific selected volatility

comprising:
(a) obtaining a first wax of grade 30 or higher;

(b) determining the n-paraffin content of the first wax; and



bl ending a wax streamor oil having an n-paraffin
content less than 21 wt% wth a sufficient anount of
wea 0ieh@ei ng an n-paraffin content greater tRaWUR1004/001388
wt % to provide a wax conposition having at |east 21
wt % of n-paraffin. 2. The nethod of claim1 wherein
the wax streamis a wax stream of grade 30 or
greater. 3. The nethod of cl Idi-m 1 wherein oil is a
| ubricating oil basestock. 4. The nmethod of claim2 or
3 wherein the wax is a non-isonerized Fischer-Tropsch
vvax 5. A ménufvdenuhe a-paraffis cowtehoariessthan ¢ twt% blending
nprising a natural fibrous material and a m nor
thﬁ rﬁﬁawazsmﬂl sWEiceng ﬁ@ccmdmwy h@mgcm n-peraffin (gmﬁtmsﬂnag 24

Wi AR ot SRR buf btk 2wl Beawastin

anfaQﬂEgéleﬁ nv(ﬂyﬂéﬁ le for wuse in conposite board
manuf act ure avi ng a specific selected volatility

conprising: (a) obtaining a first wax of grade 30 or

hi gher; (b) determ ning the n-paraffin content of the

first wax; &id witerRtUea-pesiis cRARNUB2A044021388% bldnding the
araffipn.content is | ess than 21 wt %

flf%? Qﬁa Wﬁ@l gg%é)n W%l‘ of 4 igianranaeuntisufiacienttoqavidgeablend of
th&SLBRaOLIRG iy U BAEln doidh ol oy Madh 2T B2 1O @

n- paraff| n and the sel ected volatility; (ii) when the
n-paraffin content is at |least 21 w % bl endi ng the
first wdx Wh¢ meshedobokdimaxwherei the firsawaxnearslack wax.
sufficient to provide a blend of the selected
volatility and with a paraffin content of at |east 21

B o1 ackSuagnd Bt BBl RN Bl b  Hopeomeficed
FidoheATr¥Bech WaRahd wne%iﬁ%é ﬁ%& wax 8H1Endel QRA dé’*@ﬁsie%lrkql

wherein the first wax i s blended with a dewaxe




