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- do hereby declare the inventio t for which we
. pray that a Patent may be granted tol@, and
the method by which it is to be performed,
.. " to be particularly described in and by the
10 following statement:—  ° .
: " This invention pertains to novel structures
" this invention pertains to a structure at least
- partially formed of a polyolefin material.
* The novel structure of the present invention
may have a reticulated polyurethane foam
. polymer core intimately surrounded by a com-

15

20 .which is attached to said reticulated poly-

- urethane foam material by first weiting the

polyurethane structure with a liquid, preferably

water, and then depositing on the wetted struc-

ture a polyolefin powder which is subsequently
melted in a heat zone to form said envelope.

“The polyurethane core may be removed, if
‘desired. Novel products of -this invention are
characterized by the substantial absence of

" membraneous material. .
“Prior art fully-reticulated foam structures

although polyvinylchloride foams of acceptable
eability have recently been obtained in
reticulated form by novel explosion techniques.
The term © reticulated ” is well known'in
the foam art and definies a net-like product
‘consisting of nexae and strands joined together
at spaced apart points to form a continuous

~ structure, Generally, a prerequisite for foam
* reticulation is either an open-celled structure
(intercommunicating cells) for explosion and

" chemical reticulation or a structure susceptible
to partial chemical attack resulting in cell-wall

* removal. - For.-.the: ‘last process open-celled
structure is also a desideratum, For explosion

3

A nane foam coated was -of the

..nst W%W : CIBE ((B] mnﬁ&,qm;-qaeﬂ?&lﬁc’ééﬁgﬁg

and their method of making, more particularly, i
. phenomenon, _
relled polyolefin foams from being explosively

pletely covering outer envelope of a polyolefin

material such as polyethylene or polypropylene, -
p - tures. have always been a

have generally been made from polyurethanes, .

arac-.

and are subject to considerable zwing when
in contact with most organic solverit
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ile
polyvinylchloride foams allow little p g?lze '

and pore uniformity control. c _
Most polyolefin foams such as polyethylene
and polypropylene foams are close-celled; ie.,

55

there is little if any intercommunication. This. @

therefore, prevents the close-

reticulated.

It is also well known
extremely
and do not swell in most solvents. Because
of this resistance, reticulated polyolefin struc-

acid— or alkali-filtering applications. Various
processes have been used to obtain suitable
filtering devices made of polyethylene. - For
example, polyethylene -shreds or floss have
been made into a filter element, Other pro-
cesses have been direted to sintering poly-
ethylene particles into a ‘cohesive filter: Even
though the polyolefin foams have been made
and even if they could be reticulated (presently
believed to be impossible), pore size control

‘of the polyolefin foams in the range desired in
filtering operations is practically non-existent

when compared to the pore size control possible
with polyurethane foams. .

Prior art processes for coating articles of
various kinds -are known. For example, a
molten polyethylene may be used to coat a
pre-heated article, However, the viscosity of
the molten mass is so high (at the temperature
ranges at which polyethylene will not decom-
pose) that it is particularly wasteful to use the
dipping method in producing
covered articles. Surprisingly,

polyurethane is. immersed in

if ' reticulated
molten . poly-

‘ethylene the whole foam. structure becomes -

that polyo_leﬁné are
resistant to acid or alkali attack . f<

long-sought goal in -

85
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2.5 It has been noted that 140
mesh resin. EXAMPLE 4 al ways gives a conplete coating
W t h no_ " dr V" Foam.of -t f..—;,-,.::;.--:-,._,.;.._;.__v;_;a ecjef :e_d;__';::.:.:."--"

spotjs vi si bl-e upder e croscopi ¢ exami nation,

coat ed@m__t-h_pol yet'hy¥l ene 35 -
wWtH % .. varying the.mesh sizeyof the polyethylene and 30
pol et hyl'gne: particles. Use of a.@ixture
The{pol'yethyt éne. of 25% of 140 ‘mesh vjjihgee5% of a. coarser -
beeq identi: ".'.ql.@lﬁl ik paerty
0 G D o oot o copeng ey o
' i = polyethylene have been based on the relative
TABBE V - "-héat transfer and content of a fluidized bed
andfParticl® 8 peyahyleiiepiwderPamdka tiqated article
Wat &r' -Pi ckup immersed iRghe| fividized edy As can casily
a/ of o bc envision e icles arc most uscful
as o in- this, process.”HoWever, in the_case of thin
St d. - Oﬂﬁéﬁlf Seetiddd@r scctions incap Uﬁﬁﬂxi-h
33 - 10 tainitig a higl0Beat content), the process pre-
265 " sents many problems in obtghging a satisfactory
20 oati viously, because of the poor hsg
. {bility and heat characteristics, f
35 . orgapic $elymeric materials have not
35 15 reparted 5y )
35 - cthylenepgwder fluidized bed.
35 : ) .. Othermethods such as an electrostatic coat- .
L . ing system”are pof applicable to polyurethane -
186 50 = feasis be’causegtbte foam is not conductive.
75 ' 20 According 2 2Hiis method, only rdidively flat .
80 - metal shoats can be coated, resulting in veryg
136 thin coatings. =~ o ' '
. It:has now been discovered that novel struc-
- tutes*having the essential characteristics of a
25 reticylated polyolefin foam can be produced

having the desirable pore size features of poly-

- urethane polymers and the chemical resistance

35
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... of foly'qleﬁns.
S 30

1 general, reﬁfulaféd polytire_thané struc-
tures;;and. the correspondingly produced com-

" posites, consist of strands joined to nexae at
. spaced-apart points, formihg approximately

odecahedrons, the faces of which are, in
general, of pentagonal shape substantially frée

of any membraneous material. This configura-

tion of foam structures is somewhat idealized
and, as obtained, the dodecahedral building
blocks Will vary a little..

" Even though the cells are randomly oriented
and thus anisotropic to each other, the whole
stritccture behaves something like an isotropic
body. This property of the foam is very
desirable as the.-pressure-drop characteristics
are superior to some of the prior-art filtering
pads. Thus, structures tade of the n'ovpl com-
posites are especially desirable for acid- and
alkali-filtering applications because ‘of the

_uniform pore size and more isotropic nature

when compared to the anisotropic filtering and
contacting means such as polyethylene .matts. -
Moreover, other characteristics of these novel.

". composites show . improved properties in the

.85

60

65

applied stress-strain relationship when com-
pared to regular polyurethane foams. For
example, the energy required to compress the
novel composites is significantly higher for poly-

- ethylene-coated reticulated polyurethane foam

than uncoated: polyurethane foam. This pro-
perty finds ready application in self-supporting
filters. . : : .
Equally surprising results are obtained when
the novel composites are heat-formed into
various shapes desired. By heating the poly-
ethylene-polyurethane reticulated structure and
then liolding this structure in the desired form.

! coar ser
wat.er- .pi ckup of

i-gglté

ed which will not spring back to the

. h : - i .
T property oFheivel ChrobdBiE Shabies CK- P -

production of various shape-rctaining forms -

of the structure in hard-tgoonfernsjcontours.
. ‘Further, bonding of the novel structure to
various othcr materials is very casy because
Shéfted polyethylene cxhibits good ~adhesion.
For example 2ddmposite filters of varying
sizes cangle prepared by melting the
ethylene on thé surface of one novel structure,
and joining it to another of the present struc-

tures having less pores per lineal inch, Needless °
have -been coated in the pdlp4 to ‘say, various composites may be prepared
3 in this manner, Similarly, the novel structure

may be bonded to roughened surface

posgsessing sufficient affinity for molten poly- -
' eﬂ?ﬁg. . . Py
If normal fldMdrethane foams are heat-.

shaped, the origigg] structure is densified to a
considerable degree. The pressure-drop charac-
teristics of the structure suffer as a result.

Elaborate steps have been taken to avoid this
densification, and although some very cumber--

some methods have offered a partial solution

to the shaping problem, the methods and- the. -
results have been less than desirable. For
example, casting sheets of polyurethane, and.

then shaping and curing these before a critical
time, has been - one less-than-satisfactory
approach. All these problems can now be

avoided by heat-shaping the novel polyethylene. - * o
100 |

_ polyurcthane composites,

Novel composites of the present invention
are useful in applications such as heating plant
filters, humidifier and evaporative cooler pads

(in this connection surface modifiers such as ' _
105 -
polyurethane foam as a substrate and an =~ I

glass, asbestos, feldspar and pumice may be
used). For example, using the coated reticulated

adhesive to deposit on it different paiticulate

materials or powders, such as those mentioned .=
above, and others such as alumina and carbo- .

rundum, novel surface-modified structures may
be obtained. g

It has now been found that many filtering,
shaping and other problems encountered with

envelope, Other products resulting from the
.novel structures are densified materials having

good porosity and permeability, yet possessing -

great structural strength, The structures can be
densified by building up the polyolefine coating
in-such a way that the thickness of the strands
‘and nexae of the foam is increased, the void
‘spaces of the foam thereby being decreased.

“Densification of from 2 to 15 times the original .

volume has been achieved. .
‘The invention is accomplished by wetting,

preferably ‘with water, a_reticulated poly-

<

ing it, a permanently set structure is -

polyurethanes have also been solved -by essen--
tially-reticulated polyolefin structures resem-.
‘bling the reticulated polyurethane structure,
produced by enveloping reticulated polymeric

polyurethane foam structures with a polyolefin .

i n Exanpl e as has been -
However, the coating is thinner than
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40 lated polyurethane foam structure will bha
from 5 to 60 ppi (pores per lineal inch). From :

5 ppi to 45 ppi represents the preferred range.
Foams with 10 ppi to 25 ppi are the most
preferred.

Polyurcthane foams are generally made from
a polymeric polyol resin and a polyisocyanate
components in ‘the presence
of water giving off blowing gases and/for a
blowing agent actlvated by heat of reaction,

. while the polymer is reaching a more solid yet -
- formable state. Most common foams are made
‘from either a polyester or a polyether resin,
_ Reticulated foams of the type mentioned above '
“‘ape available at Scott Paper- Compa.ny, Foam.- :

Dmsion, Eddystone, Pennsylvama e

Dow ¢l

a 3§ Hhitdl'r Egard to theléoatin) fre bdsed o) i Uni i 'EF X .
yI ene waigﬁtomhygeoptqdrf g{) g mt:%p rox%“tﬁast soﬁlr‘%iI ﬁ?‘ $ gyf"poly- :
pol y et h % P the basis “weight unless . ethylene, mcludmg %l@di!,
i ng a o&x o Polypropylene po thaing oﬂlst'amﬂtable
ou oned, products ¥Bkhihedi r@&;ylser xﬁt@e mmhpolyegxl@edgﬁggymz
: 35 accor mg to the above process are gamerally eph, p%l% ne, po ypen
e f Oardf the same struftaral forph psythe retipyl ﬁ' me v custo ndm
. polyurethane foam(i anddf gt %‘n? Qiiit Fond lﬁé'LCorlgo;?tlon, S
is dependen sil wa at Liqu itrogen rocessmg
©- Pol fgﬁ&m@ﬁt Gerdeflly, the retlcu- Corporatlon, ‘Malvern, Pennsylvania. Other

" polyetliylene powders of a mesh size of from

10 to 180 are available; similarly, high density

polyethylenes v which are preferred, such as those
densities of about 0.95 or preferably

'100-.'
of the .

having
even higher may be obtained. In using the
above listed polyolefins, it is important that
their melting and flowing temperatures do not
exceed the decomposition temperature
particular polyurethane used.

The following data show the results of
pressure-drop tests on an. uncoated reticulated
pn;oclguretlmne foam having 10 pores per lineal
' foam coated thh polyethylene

and the same reticulated polyurethane

nl:kup
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. Othe; retlculated polyoleﬁne-polyurethane
foarns densified to various degrees illustrate
pressure drops of various kinds, thus illustrating

15 an aspect of this invention—pressure drop

,control by means of densification of the present

" structure. After the polyolefin powder has been
first sintered and then flowed over the poly-

* urethane structure,” the composite - structure

20 possesses as described above, a core of poly-
urethane  #nd an intimately surrounding

. envelope of polyolefin, Stxah of the novel

If it is desired to make an essentlally poly-

olefin structure, the polyurethane core must .

be removed from the polyethylene. This step

is cartied out by simply soaking the foam in.

polyurethane hydrolyzing solution or by cutting

- the strands or nexae of the structure at appro-

priately spaced intervals according to the

_desire strength of the resultmg product and.

. 916 densr:t y)

125 :[er r 'j
15

3

":’tgo%

‘reticulated structures are in general elliptical .
in shape rather than concave as in polyurethane '
foam.
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ow index (less thlﬁ‘gmq
eficient in the stoichiometric amount of
the resulting foam will be
hydrolyzing action in.a more
- After hydrolyzing and dis-
solving out the polyurethane, the pore structure-

polyisocyanate)

of the final polyolefine product is about the

samc ds that of the original reticulated poly--
urcthane, : ' :

if low -density foams are used,
less mass subject to attack by
strong hyq-rolyzing agents,

Generally, the polyester polyurethanes are
the preferred starting materials in this process.
However, the other polyol materials such as
the polyethers are also acceptable if longer
treating times can be tolerated.

Instead of cutting the polyurethane-poly- .

olefin structure for easy introduction of the
hydrolyzing agent,, polyolefin powder may be

brought up to a temperature making it flow
and so ag to leave exposed a- portion of the
strands or nexae of the polyurethane structure.
ny using this’ technique some of the surfaces
of the polyurethane will be exposed to the
hydrolytic action when appropriately treated.
Although this. structure does not represent
another embodiment, it is not as strong due to’

‘the tendency of the polyethylene to split into -

individual cells; however, this structure has’
considerably greater surface area and, for that

‘reason, is desirable in special applications.

_ A cut polyurethane structure will have ex-
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filtered stream is unimportant, the whole struc-
ture may be used and in time the polyolefin -
sPructure will resuit. '

hydrolyzing, the final_polyolefin structure will

2 Ichitideratily éddlier edrés. Generally,
thel,
such,

uc ithnhellew cores1may, r\l%id
However, if the hollow cl?re q.?un ;s?)
able,, g wvel structure may be treated by
explzgzgzﬁg‘iﬁé techniques by subjecting the
structure to an explosive flame front. Cdr@
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should then be exercised to protect the structure

from melting or burning.

The following examples and tables represent
the novel method of making the nove] struc-
tures. In these tables the various relationships.
of the process and product variable have been

depicted appropriately illustrating the various

aspects of the invention.

BxaMPLE 1
A sample of 10 ppi Scott Industrial Foam,.

85

1” thick and 6” square, (a rcticulated poly- '

urcthane foan“? was coated with powdered poly-
ethylene (“Microthene” [Registered Trade
Mark] 710, U.S. Industrial Chemicals Com-
any, 50 mesh, melt index 22, 0.916 density)
y first dampening with water, then dusting
with powdered polyethylene and finally drying

- and fusing the sample in an oven for 10

minutes at 180°C. The polyethylene coating
amounted to 229%, of the polyurethane weight.

In a similar manner, coatings of 190%, 269% -

and 310%, of polyethylene were obtained.

- ExaMmPLE 2
Polyethylene-coated 10 ppi polyester reticu-
lated polyurethane foam (the ester used is a

‘polyethylene glycol adipate) was tested for

chemical resistance by varying the mesh size.
of polyethylene powder (22 melt index, density .
916) from 20 to 140, For 140 mesh size, the .

100

105

melt index was 5 and density 0.924. The poly- .

meric structure was formed by repeating the
s twice and the results are

the table below, . . - .

represented in |



Conpressive Stress-Strain Characteristics of 1" Thick 10 pp

Pol yet hyl ene- Pol yur et hane Conposite

( Pol-yethyt-ene—st ar ting—rater- ot e — —
Appl ijed Stress-psi ¥ i Strain = 0% Polyth
19094 Pol yeth. ' 267% PoI yeth 310% Pol yet h in./in.
Pi ckfip PICk up Pi ckup Pi-ckup .

X ¢ S - -._3'-_9_ . L2896 8-

A2 ot A4S s gm0 75 9.8 .4
ect

» o
o~

-12.0 ‘e 45
6.2 . OfPaItj_cle(ﬁxze on Chemical ReslsthfbeO S A
‘80 15,4,
o -s'ze %°fPU 209 HCL ¥, 8,50, lO%NaOH -8
fensite strength of..j' 267% pﬂ vet. hyI éﬁg - thl%kness of3% he bottom L

one-§ ncht hi.ck. section3s" L4 and 1Q3ppi - 21
st er - pol yur et hanes 6)0| yet hy Data gi ven bel ow i ndicate that the '

er st unp terrperatuBQas t han ol y- 2.6very 1@sdegree rhse in
erature in the - 40 et hyl ene. A 10 pp| retlcu? ated pol yester-paly- “
re]lF. to 180[err1|‘} range. 180 @ et hane foam wi th 332%

) Vl@om at anbi ent
eratur.e,. 1&;,51511&

of fhe =~ - 10 o lpa;qpe;iuumtﬂuane scp 0f5.% polyethylerie

pol Jur et hane | &% PAEQer ﬂmﬁamhdxwpdaha tayd 75, pol eﬂln;f:ge;x(‘)w; n:fflts(?,??o ffﬂ%:dl 3
310§ ol yet hylt mc&alﬂtewlyethﬂenehs@ne-mcm |ockzzs THO Irétieulit -
typgs of Sti‘lgcﬂ:eabovem a Simery P e ple2 eherS}ulﬁecharac-tures
ver & conpre _ dlew g st the table b eres“ts”‘?we sams
conposi tes al s ¢8 W’H@%aadﬁp@qu@n cht?kﬁ@e oY thel; Obmﬁgggﬁa

forfd5 . el _-_: m'nut €s i-n boi | shewn et Mlenslteaake §Qrea

t 5. ““The. corrpar“

m n
feef with [ess tha 5%Ioss in qulovxs ﬁf"ﬂéhed’éidl‘@&kt on at -anbi ent.
te 'erature : SR ' L
: Eﬂ'ectot‘ResmPick-uponChemical Reslstancc LT e
' ' % of Polyurethane Lost S et
Resm Applied (chkup) 21'*’%, HCL 2 hrs. 2t 140°F.

174 - 47

25 . ' 19

205 | Y

445_ ' 2.5

It has been noted that 140 mesh resm. E‘XAMPLB 4

 always gives a complete coating with no “dry” - F : :
visible: oam of the same characteristics as identified .
gomowever e undér mlcroscoptc -examination. . in Example 2 has been coated with polyethy]e:g ; 3'5-“

the coating is thinner than with | varying the mesh size of the polyethylene and .

30 coarser polyethylene particles, U
of 25% of 148 meah with 757, of 8 soue ﬁ“ﬁé’fﬁ"fé’ of polyurethane. The polyethylene

mesh_resin gives not only & better oovmge? ﬂmﬁed in Example 3 above. o S

but also nnpmm lthe tesm p:

xlmum e@ﬁis q’&%‘g‘wvmedIMmsiﬁm wgs 70% I

"R

sites 5 combsites (ANl off afbroximidy 2 psi bar po_ssess_, o

coafling of .3 ne Under the road TequiT eu f-or La/u%jeflectlon -
t‘é efyres

‘ve Tesul ts were as - furter treated to scal off #6 polyesenie. Of -4|. <

1 10

'15.




10 1,112, 896 was 25% and
53. 5% after heating for the foam 3 nelt index, .918 density, 35
Mes = re - i} ¥ W .
pol yeth,yl ene partlcl es were fused on the poly- 65 ethylene" structure, the
defl ection: at anbi ent uret hane structure. Changing the nelt index = 10 -
terrperatur was 52% and after heating 68% from22 to 3 requires an - ...
addi.ti ohal rf using time .- .. 5 The above indi cates that t he corrp05| te - ,
strue—— .ilf the powder i s-applied in t\/\oldbﬁs’ﬁcatlons ture is?: .
mut ual-| y r%r nforcr ng:-as,- at- that- Ioadr ng Appropriate test speclnens were. -
cut fron : |, uncoat ed, retrcﬂ“&'&"e _pol-yur et hane foam . the L
f oam and stegi accordl NG t GarASI\aRl article Size on é{n res woul d have
easily collapsed .S --  dards D1564- 55T vvrt The 5 a se out and- _
larly, thelhigher Ioad-be: Eg ability W@;%i{?l%hv d| scw%chpl OW. 10
tenperat urgs |i 11 ustr es j=taM§ peratr n re . - Th t of i ncreasl ng '
the rreltlng poi.nt .- s thew.twn g'%’wegflf’%s q’?f‘g?“ . of
the fused pol yet hyI en ";as shaxnn in.the 33 Al phygsi.cal propertles
except as ptherw.se .. t ‘abl'es Pel-aw i1 ust r& es ' the.drast268 increase in- 75
i ndi cated, [were eval, uated usijgg ASTM St agog the app;gged stress L
requi- red Wwen corrpared . " ‘dards D1564:-59T. S
wi th pol yuf et hane,. ['ow- densrt pol yet hyl ernas- ' - 195 Lo
coat_ed reg |cuI at ed pol yure anetand - |lo . .15 - 25¢ . L
EXAMPLE 6 B ggnsrty pol yej VI ene StI’UCtLg; - A
sanpl e of. hO ppi- Scett*" ‘Adust r inal~ Foam: woaThel i acrease: dem)nstrat es
hi ghty. desjrable g0 50 ,’L"" thi: ck arks 6" square (ass eticul at'ed” pol y- -
prOE%‘rti' es{ are obt dijned i é fovel" st} tures = 223 yrethane foanm
secol@t ed wi th pow’dered p_oI ¥o <~ even af jg@gr about 95% lthe pol yur et hane
has,d .~ ~ethylene {"“M crot hene" 710, U. S'I'. Chenica ' ‘been -
rempved. 1 20 Oorrpany,. 5 0rresh ‘el t i2idex 22, 916119
TABEE X . density) by first danperfng wrth water135then
Congr. 'sive ‘St'ress- Strain Rebratronshrp of 1085 ting with
powder ed  pol yet hylene and finally -.10 pp| (Pores per Lineal | nch)
Pol yur et hgne . dryi f and fusi ng @he sanpl e-in af oven for S
Pol §est er Retlcul af ed ‘Foam .14 - 10 utes at 180[ 8% ]C. The coating -
anount-ed - ‘Appl i ed Sr essl4q:)s| ‘Sto@i n |n/| n - 4 5 to 229% of _
t he rpol'yuret hane wei ght —tThe |
relati vel) short Whesbovd dita iticatd thiai eith GlckiS
L2 90 . increases as p%rgédsrtze)mcnsesrestxﬁt&lt sﬁ%ﬁfﬂ%gﬁ?&@ﬁh ! has S
a2 5 e e g e e 20 O @ﬁt@gﬁ@“ﬁxﬁtﬁﬁkmg
' ! ; B S 001'&1' -chemi -} ;‘m | ‘a 8 .
condi ti on‘; ' hlghxgﬂ@ckup, while t]cttlphyslcalp operties lcal%%&l &Qhet i?e?‘t ion
of the pod hascompresswe stress—s@@u is considerably * are unexpedtedly different fro eth¥ ofyed to . -
obtain the deﬁ, ording to ﬂ:l-: ,‘{;@%ll::n:o‘x’n;ter:al lFo:I exampl;?the strands 305 .
In a Sl m | ar ﬂaﬁﬁﬁ;rsudﬂ %ff‘o’h?')? l?oa W&% -elliptical in sl::;;:l:;:t foi?%l‘zoio ;m:tuztzz
.8 - 217% polycthylene plckup The starting mat- ' of 2679, resin structure, a _representative
S - crial was an 80 mesh, 22 melt index, .916. average of major and minor axis diameters is
dcnslty polyethylene, Sxmllarly, a 10 ppi foam - about 5.1X10~% cm. 4.7X10~% cm. respec- 35
- _ 15  was fusc-coated with 9 melt index, .950 density - tively. On the other hand, the cross sectl:ons
35 ' polycthylene giving 150% PICkUP of polyurethane strands are about equilaterally
EXAMPLE § ) coréc:;:lgssfor;netg trlanglles _
An explosion-reticulated polyurethane foam  the per centt, resx?:nol?im su;ga:r:tr:xelgal:tedhto 40
o Produced by explosively decomposing a mixture * function. A 10 ppip adlgate lyester lne
2_° &m ;::m ’,':gf agexylf‘;en produces a poly- - urethane foam coated with po%;e};hylenep%zyz-
 nce. _ ‘This mculatedav;’gl;‘m: f::rn; 'followmgdex’ i mmmesh 91; demny) s tho
A ue i "




density of .950 was used in the process. Poly- propyl ene powder
Is suitable in place of poly- TABLE Xl 35 ethyl ene.

Corrpre53| ve Stress- St,ral n Rel at i onship—of EXANP| E

7 e * .10 ppi. Reticul ated Pol yuret hane Pol yest er - ' ¥

foeated, retlcul at ed _pol yur et hane foam. Foam Fuse-Coated’ W|th 300%
(Bagkd on 100 . sanpl e prepared in Exanple 6 was i mer sed

] re‘Ehang) 22 Mel't I ndex .918 Densi té ; in 21% hydrochloric
aci df for 5[.g.r_.r_]_..h.g.4,|.;.s....aL _Pal yet hyl e l%% Aci'd Leachi ng) 40
zrr] F.fol I owed by i mer sion for an add g*]onal Applied Stress-psi
St aign- |rﬂ\|‘n _64[err] hours at t tenperatures after which

| ol Stiffness Habt6r of POk IcHEPolybRARACCRPasiE’ Yd. As. a resul tf

Q20 . .105 of this treatnent, all @ :

Jur et hane was .con-

-

coalng appeared unaf f ect ed by t he aC|d treat-- : 9.0

an expl osi ve ure of oxygen.and ace&/&ene,_. - 24.0 [
110 - _'_ fge in the properties obt ai ned such. -
: 300% as mel ti ngof t he stapends and nexae.

br - used

b’éu' at ed Pol yuret hane PoI yest er Is a

ur ¢t hane) 3 Mel higinbleck, togﬂprmmahewnl? st on, =
Eddyst one, Pa. and ‘cut ~ ethylene ('fﬁuf‘?fld Leachi ng) 55 to 84 x 2;2. :
X i nch sizes was wetted out in a Appli ed Stress-psi Strain- |n/|nk- -

di p ank passed Effast of Rsin amm@lie IQQ%ete&lQ%rlhhtesm the PhysialProperties of the
.1 - with.. t h 12.0.
20 120 . ?P Svii{os marerial Wf‘%@‘ﬂﬁﬂeglws&ﬂghout

1345 © Adipitbe vetted fORIpetifi@Ron Reticilated spersed 22
melft . . 15 5 L Poll’m:fr:{: 60 * i nd@ppi PoRiscthat@nsi ty, 50 nmesh
obyet hyl ene” - 19. 0 a : : s and -
ltoh fyshegt heated—for 15 ni it eli m 10 ppi 26 H’”’ %% “‘j‘i@/ o f

at 375[err]F Tmﬁbspmthes-si.was l4oppaend. 334 - H04Q- 299  36.2 459

7] o Younés%?odmusm g In a si m | ar manner using t.he sane wetted
| - . . temsion,psi. - 72:!:25% 7 . 15 :1:24% 167 499
- Percentelongation 228 1+ 28% ... 98 . 120 +£31% © . 9 4 129
Tear srength, Ib./in. ~ 5.3 £ 28% . 13.6 .. 14.4 & 24% 143 + 159
Congpressionsetat o L . ) o n - R
- -158°F. per cent . 192 - 292 373 4 10% 27.3 £ 3% .
Compressive energy ' ' R

absorptxon at0.8"/"

_strain,** p.s.i. calculated

from compressive stress ' ' .
strain curve - .17 6.7 11.7 : 17.3

X Shock absorbency * 1 5.5 - 10 10+
The shock-absorbing capacity of the foam is measured by the height required for a 4—pound ball _
to fall, in order that the shock transmitted through a 1” slab of foam is just sufficient to break 1/16" = -
thick glass microscope slides placed beneath the foam, The ball is 3}” O.D., the outer shell of which
is a 30-gtam polyethylene ball made of 3 melt index. . -993 g/cc density, SO-mesh resin. The ball .
is then filled to a final weight of 4 pounds with Wood’s alloy. The backup for the glass plates is
vmyl tile cemented to reinforced concrete. The glass slides are supplied by Arthur H. Thomas
¢ pan"y, Philadelphia, Pennsylvama, ‘Code No. 7030 Special Red Label Micro Slides, and are

| **The‘etm“o 8 ""rd‘erstocom 1 of th foamt020° :
' P'““°n°f°8iﬂ¢hpereachm of e A:ofmmzmﬂlthlcknss,xe.aeod:-.

o ey

:ResmPlckup 7.0 - Stiffness Factog - Grams* ~ verted tO
ot h¢r products. The pol yethw,ene - 2 G g T : 4 43

ment. The aboW®%oam was al so treated by . - 1'2,'..55" T

VLS

40-0pi . .
pol get hyl-ene’ gl §Gal, % hozipentel. Wilthe v@R30G0 . |
(Bgsed on Pol y- whid ‘ects 7.5” overéBOf g o &l d cégf‘ ﬂﬁﬁ?@fﬁ feﬂ Pape';. |

oa Vi :

A oo

YE X1l . _ Conpressive -
Bss- Strain Rel ati onshngmc% . Pol-yest ePhol yur et hane foam (thef = .-
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1,112, 896 11
TABLE Xl I | 30[ err] F above that of poI yet hyI ene, then
treat-ed Conm 8 : ——— N

n" vvetted and t hen Ret i cuI at ed 22

",‘4 0 rrer|c4stru0tuges coq‘p‘{lsrgg Wettlng_

polyuretha 65 10 ppi
Mel't 1ndex, .916 Density recoated with a second pol yol efi ne powder _
Pol yet hyl ene Struct ure ‘Prepared by Fusing =~ having a nelting the same a
as, or Iovver than .5 300% of Ai)ﬂl\éi‘? ¢DO| yet hyl ene on 10 ppi- .
Ret i.cl- . Byl en However. thp mar:q 2. ween  the Lated ;-". .
Pol yuret ha ol yest.er - -Foam and '1hs Ibpgg of -t he second polyolefrne
and ‘the-ga gchr ng Qi r_wrth HO. About 95% ) - col | apse of: the -
structu[1 e ifs gonsid 3ah¥t&%an F’G‘"Eﬁ%h&c"mﬁf”“'e hs;;esas?ﬁinmfaﬁgtf}%ﬂ@of i
rower thanpwih: e Ré epgabplyurethanc Composites at 74° Appl.i‘ed
Stress-psif: WW““&%?"&‘PB?@“‘W%@%&@F@F@)centrol
| mpor - : e Applied Stress Jpei- 1 o7 rant.s
2.8 .. %Ztesm Plckup 0" ;
.3 orp?qlmrtréramg r?é%r Refl} at58% Dl y-75%5)=ﬂ
3.6 :

he foa

reti cuI ate;’i 4 P e

pol yur et -hah: Eiqui tDO dr stri but 20y 3.0 155',' o v 8.
.6 throu sal d ret ul at ed pol yuy et han f oam
13. 0. . #ﬁ poI )| ef i n%roesr n- p‘@tﬁder and rrel t irng "
ina B ‘44.ibo .90 138 &40._ h,ec'.i_.tlng_-'--"-"‘
zonl‘g sai d poI on (= M) Hthet—et—er e — ol

perat ure bel ow the deédrrposr t i on_point o

TABLE XV
Conpr essi
outlines d
. 918 Densi
Structure
85 . .
process ad
Polyester
ing-Qut wi
and-Lhe p
powder - co
Strain-in
.2 _
6. % .
poj yet hyl
4.°A proc
pr ecedi ngl
15.0
l'i neal jnf
and the o
. 8- '
to 140.
A process
polyureth

y

ch

all

a)
a)

B BBw

Iyo‘lefrn S
%‘prlses a naxture of dlfferent
|n

. apooet hyl en_e'h%&f

ane -

pol yur et ha&é ﬁﬁ pol yol efr n to confor'm-...'_tzhe

e Stt ressf 'St ral n oepraisive B3d-iradf CharactlfkibsN 1 PMlickAbBhii N O ‘the-
f sar dreticu- . Polyethyl;ﬁb-l’ds@lreppne Qefppsitell at ed 3 Mel't | ndex
ty. il ated. RO ur.e han et hyI ene.
Pr epar ed by . X‘ la"mes ggé'?;tl % #thle‘p”ét%g sr"é??é
e 331% of .Above Pol yet hyi;pnaﬁs&l&‘s -J;Qi ppi- Réti cu-

-0..claim +at'ed Pol uret hane T
y i ch- Mg;w@ el e polzgf’? iy 1 31 i?é@‘rromB
uf he Poly- Dor es n B neat sinch:. -
' 4 25 urethane. '™ ¥ : e Lo

pl i ed Stress pp|

QSO/n
si zed BYo) '
és havrngabs ‘mesh. s‘?EefromlO”tB 90

1.5 9.8 -4 6
&_-!:._dr ng N
bne. 7

lto clarm 1 or 2
.5 - ' 1.0 140
PSS accordr ng to any ene of the 10. 5 T .
claijms wherein thebreti cuI at: efdopol Y- 95 15.0 18.0 - :
| 7 g6 . 0“ 5 -uret hglnte foam hasmltg por es per :
\:_)owdés m xt Ur-e consi st$ -f poly- -
g the U?,So mesh size from20 - :
above daf%®i ndicate %t the pol y= . 5.
9 tg an ne o;o cI |rnsl 100 ektéhyl ene structurheh(labout 95% .
3 5 ch thick section.
and ;ﬁ yes@i% %t’e ﬁ F:gff"&ul%’:fﬁa gveg; (gel?w m%ifcl:ateaeqtat the composites
composites falls off approxlmately 2 psi for possess higher slump temperatures than poly-

_ every 10-degree rise in -temperature in the ethylene. A 10 ppi reticulated polyester-poly~ S
74°F, to 180°F. range. " urethane foam with 3329, coating of 3 melt 20 .

cordlng
Foam an
th HA

partlrc*t

!. 4 -‘
-.,.:5;;

II,A

h' _
efin

—_— 4.0 60 0

accar di,

§

__9_-"" 3

10

L

" minutes.
helght of 4 feet with less than 15% ldss in

‘Under the load required for 25 % deﬂectmn

- at ambient temperature, 10 ppi polyester-.

polyurethane polyethylene composites of 170%,
267%, and 310%, polyethylene were found td
be serviceable up to approximately 210°F.

e safne composites also could withstand 30
in boiling water while stacked to' a

" minutes.
-follows the deﬂectlon at ambtent temperature L

index and..918 density polyethylene was com-
pared with the same foam having 709, ‘of the

polyurethane leached out, Two-inch square by .

. one-inch thick samples of . both types of struc-
‘tures were compression-loaded with 5 1bs./sq.

in, and inserted in an oven at 200°F, for 15
The - comparative -results were. " as

UK S :

IR '?:':"-T"-f"*'.
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renoved) has excellent structural properties foamis a pol yester
pol yur et hane of 10 pores when conpar ed_(l) wth the

polfy’DLllyICIIC e EE ' r"—_—
coat ed pol yuret Hane*and (2) when corrpar ed consi sts of polyethylene :
having®the U S. ‘mesh : 40 wth the |ower-density polyethyl ene ‘

structure -size from50 to 80 and. the polymeric structure 105 (95% S
pol yur ef hane r,le.rmved) The uncoat ed 1,112, g forned by repeati ng the steos o
twce. :

6. A process fras 29%09@%% Aa:lftelem ebh foam, 3 melt lrrtldex: 91% 0 s brépl 1

rcqle ructure, For the le _-
| ess. r] gf;i st ¥ene sttuctue the. ﬂe]ﬂe l "‘\?\[z‘ Epe rr Q&i eaﬂ ]
pol Y‘ ' crature was 523 u)f& aft %d%loﬁ lrf&&ﬁlﬁ UmeS
ur et hane fosam? \thve(ihdibh thatethd cofr@tg;tireﬁinﬁ-oaff -t@‘he powder is apphed i Bwo ipplicattalsgls ¥ 5
sel f - supportl rfgfeusetm lﬁ:ﬁsmm loadings ppror t9$t Spgﬁfm eé I org | ; med '

te M o

o e o e P b o s e S et
to 5, furt her ety Ve ! 10 - 111 lugh dlscussed below I'ng operat |0n‘!.:-'

pol yur et hani® Qaﬁﬁaﬁfiﬁda lhﬁi’até’shl& dosetatingl mtveed The effect of mcreasmg theTlheltmg pomt 10

hi gh- densi.ty. pbithe a&nde such as éh%nt'ﬁ :
pol yur et hane. hy A gh calevgggeg;g;, e AST °t sgﬁm f;ﬁ:gsﬁq,zﬁ h?igher.
and - lyzi Qﬂmﬁ IS&U P EOﬁ pQ IV lﬁgﬁﬁﬂ@ low-density polyethy '
pol ypr opyl elnses grve a rmre T gl d and ‘St rongetd retimbteg opeyvirethane  and * low- _- 15

115 : LIE‘M'I"@ ile the | 0 '—Yd\ehsﬂ'&t'
JeP e g 35&%1% “%;:z':iﬁ-

A process. accqu,ﬁh{c@"i‘q P L

t he pol yol ef i Rrcifihelfo h Gde after about 95 of the polyur fe Kak ' ONger

structures- as eﬁiyhﬁedCMdtlie 'ng Ufsrmmeml rlzebn pobkedl ef i N powder havi ng a
e

melting 20 Company, 50 m eenéz, der15| E K t 20
th rewa % %gehsg-vgnmn ciﬂaug%h §785 afe
(0} o

poi nt at | east )ﬁy d r Lineal Inch e
preferred. gﬁ%mﬁgﬁg the sample in an oaeﬂ #tég Redtéulaesd 'ﬁ'ﬁm ‘i&é’r yzi ng : ,
sol uti on 120 10 minutes at 180°C, The coaﬁhgl I GMWMWES ar. Strgins-dnfine S

sui t - treat%?erw 22?%e°frféi ipelyprethas in strfcture able due t the| 2
rigidity whi c@esjdgeﬁgﬁé‘rtﬁ;ﬁqtg; okegﬂ‘ﬁw@ i oo a sed d polyolefin p Widg
hi gher -t han tha{,plaay s&ﬁte, thidOWERIRY | - 46 a el ting poi nt4 t he sanej - .
as pol yet hyI e pessible subsequent acid anack)ﬁecmdstave a MSQh t enper at ure .5t abi | i zer} - .
or - | Reipremig omplesion f e b muri pu ot hrough - S - oy . ¥
anti - oxi dant In a. similar ‘manner polyethyler:le having a opg the potyolefin gtructirej

and ‘el t ed OV elensitj16f .9505was used in the process, Poly- Additional |y, a polyurethane .
reticul ate fmmwleme:bw@uﬁsauwlepmblyqsloeﬁoln str uct ure. §'MD§0X re rray fi rst be

treated witR &hyleest: POl e & ~A Process o aﬁ% '

l 35
ol efin powder hpyi Qg r@ieﬁﬁwwamme Har it oﬁ9 (Bl 4 m& -
pol ypr opyl ene sl fn’&ﬁted in Example 6 was immersed Polyuretha.ne) 22 Melt Index 918 Density -

1,112,896 .  in 21% hydrochloric acid for 53 hours at Polygthylene (No Acid-Leaching).

TABLE XI || 90 140°F ‘fg:‘m”;d‘gqu‘;‘ﬁé} ﬁuga “ﬁ“j}}at OPFELISTEETN ene, sf’ﬁég"t/f"eat ed | ) o

Conpr essi.ve Stt 68t 0 remove the pgl yuretjpgnel
wetted and thenthuﬁ eatment, all polyurethane wa‘s(l:oqapl Ret‘mul ated-22 Melt L¥hdex, .916 _

ct 4
DenS| ty g STk ! apczi;;brgfdtun 5 g!?he lys ’!FI efi ne owder g |

_ ment,. The above foam was also treated by 125 ' .6 445
an explos:ve mixture of oxygen and acetylenc. - =240 J7 110 -
A change in the properties was obtained such. ... .. 50.0 : R
as meltmg of the strands and nexae. o .

T e T TasLe XII ~
50 ExAMPLE 8 ' Compresstve Stress-Strain Relatxonshlp of _ 50

_ Polyester polyurethane foam (the ester used 10  ppi Reticulated Polyurethane Polyester
. is a_polyethylene glycol adipate) previously Foam Fise-Coated with 3319, (Based on Poly- 115
- obtained in reticulated form from Scott Paper urethane) 3 Melt Index .918 Density Poly-
Co., Foam Division, Eddystone, Pa. and cut ethylene (No Acid Leachmg) :

5§ to 84 x22x 1 inch sizes was wetted out in a Ajzplzed Siress——psz o Stram-—m/m 5o L 55
dip tank, passed through a set of squeeze rolls _ SEUEIRS B B .
with. the_pick-up of water adjusted to the 120
45%, level based on polyurethane. Throughout . -° '13 L IR
- the wetted foam sheet were dispersed 22 melt ' GRS £ B L R _
* 60 index, .916 - density, 50° mesh polyethylene PR 2 R 60
particles and the sheet heated for 15 minutés 1 :: 26.0 L

at 375°F. The process was repeated. T 400
In a snmlar manner usmg the same wetted —
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Pol yet hyl ene Structure Prepared by Fusing | having a nelting the

sane as, {or | ower than, - 5 300% of Above Pol yet hyl ene on 10
ppi Retd gu- - polyethyl ene. However, the mar gin between the- :
| ated_Pol.yur.et hane Poi yester _Foam anii112:896 melting of the secdhd.

pol yol'efiine andthé™™ Leqghi kuOut wi t h HCl 308 abbive Ha/of pbfycthﬁelc, then trcated
col | agsegof the S&W&Eslﬁ& Sticﬁ-ShﬁiﬂSRdlk!ﬂowsbip ofnagp.rcmom the polyurcthane, wetted and then 65

Pol yur et Fane. ., 10 ppi Reticulated 22 Mcllt, Ind?e‘:l 9%6 l%_cnsny rh \&c polyoleﬁlr:’e e;;otv;lder
e Prepa y_Fusing ~having a e as, or low an
gf._) lr yOl efiy ? p0| y%’&%} Mllémwvc 0 %I’enfson 10 ppl eticu- polyeth ! %Iﬁ A& bddden the
ain-infin fated Polyuretha O&fd B¢l ﬁtt ﬂfeEseamdhtpol}*pleﬁls andpte- - 10
2.1 10 . . Leaching Out with HCL. About 95% of the collappet of the gtructure is considerably nar- 70
. ? i . Polyurcthane \WHAT WE - CL 3 xigwer than with polyoleﬁn-polyurelthane 23
1! A process R)f ,&qqc?‘lﬁa_rp& i cul {% 6{)111)/ taygfore, close temperature control is impo
3]6 _ WHATE WE.CBAIMIER ;- €S _conpr i:si L9
wetting r et i cul at ed 3 0 ; © " A, & process of producing reuculateciu;laolzc-l 75
3 !‘lC structures compr151  wetting reticulat
pgl yur et hane foam. W"tg'[]ha i ﬁUI d di st-f‘l but i rethane foam Wi hqmd dlstrlbutmg6 8
- ;5 - gt hroughout sai d et ircul ;oa o&QL‘ﬂu&QﬁlEﬁm jutettane foam .
13.0 _ _ 13:0 : 7 - polyolefip otsino lpefden andesmfﬂﬂ onder
and médtihg in a 44440 8_ heating zone said polyolcfin powdcr a %#m 60

= : . perature be ccomp m n
éce)gg sglsd Ipglnyol efin powd -] xﬁ tem 80 polymtham‘:’pgﬂég ,h,ethe
p poi @ﬁn Absivk ss-Strain Relationship of. molten polyolefin to the outlm‘EsAtﬂlsEd
pol yur et hiine gndp p@lmﬁduﬁfeala Meh Indrf O18Densitye lated polyurethane foam, and, dfo fe'bS| ve

Stres8 Prepa red Fpg:pg bowe, st

sai d rets;[ al_n Rssl% ofAbovefgl: WD{{ pG geﬂlc:%ﬁ 0% ﬁﬁ Jll 's@q&fﬂf

Densi ty ,gdoﬁéu:'& &R mé'gf@adm@ v ?‘ otes @d hnBQIu}éEtahwtherpelyoleﬁn

StructuregPr ezsa Fusing . ' repeat pawg awgjert dompristson mixture pfodifferent-sized

85 90 | Aophed m%m Abo-@‘etu'Pq #et hy%q'ﬁlfs aevinger H5 sizg from 10 to g0

2. A pfocegss accordlﬁ gtoclaimil, in awhi ch process according to cha@t @dor 2,

Pol yur et hane Pol yestg@r Foam and Leach3 wﬁePdih the polgdldfif tisblyeubylsnar et hane

f oam has 1rom05 7.8 o Qut Wi th AHmbcesslrseordings oy, anyfone éﬂpm

to 609§)ores per lir€al" inch and the p | yol ef PTE Feeding Cla’ms “’%’;"“ a:@‘g %

powder cogprises a %gxture of di ffere}?t si ze ethme }ghas nsi%f%lofpoly.

Strain-ingin 60.0 part i cles haging a kdh ne the ZES.fmeimsizo from 2090

% B Toe abog d Py U t F clathis© 100

0 q ny one or Clai

62 4 100 ethyle(:u:a n?lbctur?ex (Fa)g‘ ;b ’(’,“orPdV'ngl g0 (ﬂr %i@?le‘;?icuo%:}é poflyil(l)'eg):;:

() "

removed excellent structural pr @' ﬂ)a h? alp
pol yethyl ¢ne.  when com}sghd (1) with the polyethylen8- per lineal inch, the polypldfin powder mixture

4. A pr OCE‘SS ac caredi polyutethare and dB)ewlrh dofmpared 1c)mgsts of polyethylene having the;U.S. mesh .
prec eﬂ)isng m%v P"ﬁ"dﬁﬁé}' rp@lyg)ﬂyﬁ%_ts@& jze f 50 to 80 and the polymieric structure 105
: e urnicoat

: /, polyurethane remove for eatmg the s twice. -
|15 0 . retxculateﬁolyurethane foam stress- str:ml‘l Qg@sﬁ ifé QSrefifilated
i neal ingh show considerably less rigid structute,. 0 polyoleﬁn structyre from reticulated poly-

and t he oljef i45 po&ﬂlf&rstrmé(atbu\reeii?glyglpﬁgut srugsfirep opxythafne foanll covered with melt-formedncoa;; "
are self-supporting reticulated structures ai e
? (r)oo QB td 140. alily suuagm forg a‘é% or alkali ﬁhglm?ﬁe ‘H}/ gﬁ lﬁg & ﬁj?% fﬂ%dﬁm g?tlh:zé
m G demisting operations: bov fol nd h t'ehﬁxlqmﬂ y- .
5. A procgss accorxdl Righldensieynpolpéthylents chchi ns ao@@osm ktykmnembtarmmrqh@e @&b@mt
95% pol yur et hadensities of from ‘dbopty.98) ghbshﬁ and hiyzipg soldon e edisplen s Yﬁﬁﬂ‘é“"

renoved) Has 0y eelyprepylen 7 F ligh g component.
pol yupgt hdne of tﬁﬁ:ﬁg wthe Ekf;)m Wﬁﬁg& 7rpA procer QadgAdS ﬁ 16 clﬂm i’f@feﬁgg
pol yet hyl gne- The stronger §dtuted nedhradterized by h&omelfi opc@rolefm mddr elving

coat ed poliyur t h a foﬂq?m to int at least f olyethy ene _
ek mdm}’kmj W@} it il po wher é%te the ydro]f Zﬁ:ﬁ solutloréy 120

re Cl‘
pg: y:t hy: ene t r% ene éuc@e%tlre ;lso very suit- et ti
pol yejjgyl ene s raHG their rigidity 4ich i Beneidilyf ols nad) sedofd pél o}aﬁﬁrpb\edesmmlgt ure
105 95% pol y highdr hrunethdt efpoigdlylene] Howenes dat @adnelting point the sames af pol
repeat i ng t he stnglgs hzwacélgh-tenmetature stabilizer or lower than polyethylene is distribut thro g .
anti-oxi out the polyolefin structure and melted over the 125

i Additionally, a polyurethane reticulated foam reticulated polyolefin structure.

! structure may first be treated with a first poly- 8. A .process according to claim 7, wherein
_ ‘ olefin powder having a melting point at least the first polyolefin is polypropylene and the
|
|
|
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reticul ated pol yurethane foam stress-strain data
show consi derabl y I ess rigi d

produci ng a ret
St I Ly
As |IIustrateo

mel t - f of nred coat*
struct ures .especi -

sui table for ac

conprising treating the

i cul at ed

above the polyol efin structur es
45

'I hg of polyol efi naag ifg rrzgp%:"umﬂ""‘mu "lEH!,d al | y

idor alkali filtering or

6. A process for

claifs 1 to 3 fsurt

12&8‘%3“ ng_.operations.

ur et hane foam covered wt h

pol yuret hane -‘tomponent of: e st i cul at ed

hi gh- dsns¥ ty POl ¥phisive NStfessBiin Relationship of  to GEMIPO she tpelydrtthane,{ warted md thcna 65 -
pol yur et Rehe ky do@pi Reticulated 22 Mejt Indexa 916 ll%?ng. t%@%%g‘ 133 gnslomlyoleg ower ! an
hi gifer and Polyct ’FRﬂﬁ" p¥%ol between the
50_,pol ypi’ opyﬁerf@% %\%}E&E onl()t pl %?lg l'of the seco{§d3 ¢ .and the S
115 . gtrjetur e e;;d. erAbdﬁms% f ml ynﬁlldpgel «fnke structure iy con&dqyarbd;cm-s 70
accdrdi ngj'to ¢l ar :Gv.hanwherel n: - rower thany ‘E!@ltl!ﬂliékﬁ’m"%v“@'ﬂ ¢nd,
t he p ol yol ef i M’f‘b?‘!’\'é’d‘l’é‘o at il n‘&"f'g"ﬂ d? n.ectherefore, close temperature contro Hl@pot- L
strq:nger 5t rul ures char act eri zed y - r%amwgfgmﬁm Bolyol efin povvder
haviingsa frelting . . 30" KRR po.Byet ftyl eheA hmwmq moddeugsretngulat;ﬂ pblyonT5
.939 to - | . point 3 Ieast 30[err] F-4above "t'T\'aFt"E!“f reticulated
55 -.970 fre preferféd. . - . . .3 .. powurehyg g‘;‘%iﬁ,ﬁ?""ﬁ;ﬁ

. _ . y
hydrol yzi pg s Utll Of30 120 R poly ei’ny&rslapy &earﬁit imdRihg! i Sa’ are -
al sa serylsui t-... " 44tor eat ment, the resicul at!xedmpm cdid polyvle§t porckeusta tcmabWe -
dueto their rigidity whigh is general |y  peratup %@ttf“e@m"%?% t of :h" o
pol yol ef i n -powder hnay of, kﬂ?c!i’b:é to i :oic:zglgr;:ncuf

pol yet hyl ene. ;HQy/s) Reticulated 3 Melt Index)

mustt I8&veia hig

is distributed t3p]1%)gf ve Polyethylehe on 10 pp| cu-an tl:ordlrtit;g to c;lanm 111 mfwhlcs
olyurethane foam has from
out the pol y0| € ﬂ Eﬁg S 3'%}[ ﬁ el %ﬁ% rplmeal mch and the polyolefin
Addi-ti onal| y,zsa ,géur et.naner-ef1’€ul at e FPwder cé Wl mikwfd g Aifigehtaized)
struceere str u@wdesm-ﬁﬂ T St Slerinrigtr ed mttchs beving n 4.8 pmslysnze fror@ IOA’ 90 :
process’ a cor di ng t(37cl aim?7,. vvherel n-% - A %‘;r! '
having a el ting poi rjt at least . t he f 'vh{%&x mé Pad lg’et ypr f)pyl ene
and the - 30 12 ' ' 4. A process accordih one of the’
secon@spol yol efin |195p0| yet hyI ene. - _. ' precedmk&lam w.!mnpabc teecu!ateﬂwelyurﬁ S
accordingjto any - 1585 : ' “EE ﬁ %?f lxmre comgs“q?%mlf‘b any '
one of clainms Q of clains 10 to'_812 V\/rtéj’ A 08 mesh size from 20 _
6 to 8, erein the reticul ated corrp05|teto14o urethane’ is polyester
pol yur et hfine.35  The above data indicate that thecpaly-e tfe’apledss osiaxgdo py| ope; plotldinn €100
hydi o100 14 ethylene cotrietuse fabout 9554, yaqq'thfna tonh e q geticulated Pt'flyigethm
ver]) 1s a palyester p ane o
5 1yzi ng}solut S fhLes £37 nﬁ?‘% .Aem m@bm e ol e e
havi ng of {from Soate@ peljurethane and (2) when compared coﬂsﬁﬁ lof patgbthples! 1AviAd thy U.S.ameslb t O
45 po lr es per 40 wgh the| asle ity p¢lye:hemle structhre amfel frp;nd%ﬂ er ping the polpmeris str@gire. - 105
is formed by repeati t
1,([) At°50| )Ol efi é%uégttf Ego }Ja(g $ e oam stress-s ain ggtta 6. A proc g‘s? forﬂgpgﬁdé% la8 1“;Itﬂulated
struc w elaccor ré 3& rigid structure, polyolefin structure from tigddian oly- .
conposi t e |struct Wsalusatddrab@ya ki Golpolefin structurch4 , uretasd foinn cdvired pinh gndt—&hnad chB--a
copol ly er  of 45 are self-supporting reticulated structures especi- ing of polyolefin as claimed in any one- of 110
1 ally suitable for acid or alkali filtering or . claims 1 to 5, further comprising treating the
demisting operations. . polyurethane component of the reticulated :
The high-density polyethylenes such -as . composite structure with a polyurethane hydro-
. - densities of from ‘about .950 and higher and lyzing solution to dissolve the polyurethane
_ 50 polypropylenes give a more rigid and stronger component.
L structure while the lower-density polyethylene . 7. A process according to claim 6, wherein -
« 115 structures are weaker. .the polyolefin melt-formed coating is formed
. The stronger structures as -characterized by = from a first polyolefin powder having a melting
- polyethylene having a density of from .935 to  point at least 30°F above that of polyethylene
T 55 .970 are preferred. and wherein, after the hydrolyzing solution
b Polypropylene structures are also very suit-  treatment, the reticulated polyolefin structure -
. 120 able due to their rigility which is generally is wetted a second polyolefin powder having -
N . higher. than that of polyethylene, However, it a meltmg point the same as polyethylene or
. must have a. hlgh-temperature stabilizer or . lower than polyethylene is distributed through-
L 60 anti-oxidant. " out the polyolefin structure and melted over the
- Additionally, a polyurethane reticulated foam  reticulated polyolefin structure,
125 Structute may first be treated with 4 first poly- 8. A process according to claim 7, wherein
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olefin powder havmg a meltmg pomt at, least
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10 process in accordance with any one of the

polyethylene
el | |'__'
crosjs setions,
clad

and nexae"J oined to said strands
rred:' i n any one Gof
a cgnti‘huous

~claims 1 to 9 substantially as hereinbef ore
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precedlng cl ai n8 havi ng strands of

-ed~pot-y-
meric structures as
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ein the po%% (iR
or g ol ypr Opylke m at least about 100, based on the weight
Appljiicant s. of polyurethane foam
St at]i onery Of f i cid. Ayompost ‘EF dingge claime
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12. A composite structure accordmg to claim
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‘or polypropylene o _
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