1t ) 2202185 A WATER- | MPERVEABLE SEALI NG MAT The present
ipvention'relates to a water-inpermeabl e sealing mat suited for use
preferably in.hydraulic engineering and waste di sposal engihgg i ng %f' h
subst-aayi-al )4 consi sts of a substrate |aye- an inter- IayQ ,_o.b Q\Aﬂel 5 e
clay, "and a cover layer, and a jrethad FeTaaTels %Eﬁ%ﬁ%’”f Such sealing mats
are known from European Patent = oy et e a exi bl e substrate

| ayer supports a bentonite interlayer on which a cover |ayer may be

i ded. All 3 | '
on-woven text i ThE BT LhyShpldf FURREEE! fo B0 tifR RLaBTSY |,
whi ch may be a sealing matiseited forcusetpréefenaklyoknchydvguliher by an
dhesive. Th | f | ' ly d
I L

to the use of an adhesrve SO0 on~account
ci rcunst ance t HRHPSEARLIALLY PRRF1SES| @fcr SWBStRateolRYerayaR ARternter-

connected only ¥RYo Of shEEL HETE OPLAP, | Bh&T A A¥Ever DaPE¥ S angUgh seal ing
mafs | ose their f e&éb'lit ow n tostﬁe use of adhesive solidifying the
i ndi vi - dual | RO mﬁ?ﬁhgﬁﬁ%%ﬁg@ga #MFsance especially in case of
underground deformation of earth constructions. Mreover, said prior art
St S S no e o L8R Ao A0 LABkn PECROBLAOLLES' BREEEYST
nmoi st ened, whi 3P { re@P=Nht635 rvhere sai ilexibke swubstrabenlayeresiuppeorksyer
which, in turn,a nealess: 4161 08l 51 AP £ToRSHHECR! 8- cJVEECLQYEr hbhy! Bel he
obj ect of the present invention
provided. All three layers, i.e. the substrate layer,
i which may be a non-woven textile material, the ben-
~ tonite interlayer, and the cover layer which may'bé a
mat not defined in more detail, are bonded together
by an adhesive. The production of such a product is
disadvantageous not only due to the use of an adhesive
but especially also on account of the circumstance that
both the substrate layer and the cover layer are inter-
connected only by way of the bentonite interlayer.
.Moreover, such sealing mats lose their flexibility
owing to the use of adhesive solidifying the indivi-
dual layers, which becomes a nuisance especially in
case of underground deformation of earth constructions.
Moreover, said prior art sealing mats have the disadvan-
\“J _ tage that the bentonite interlayer sandwiched there-
between can freely expand in all three dimensions when
moistened, which frequently results in cracks in the
bentonite interlayer which, in turn, renders the mats

water-permeable.

Therefore, it is the object of the present invention
to provide an absolutely water-tight mat in a manner
~that obviates the use of an adhesive.



"to provide an absolutely water-tight mat in a manner that obviates the use _
of an adhesi ve. -2- This object is realized according to the present. - ™
invention in that (a) the substrate |layer and/or the cover | ayér-#onsist. s)
rof a non-woven textile material, aad2the |ayer optionally not.gpnsgstrﬁ@”of
non-woven textile material consists of a woven or knitted fabric,* amt (b):
all three layers are bonded-together by needling. Preferably both the -
substr at e Tl rolajeict hits coealizegeaccording ©b6 the- pwesentextile material.-
However, ailfr?‘spet?tféﬁUfﬁ%ﬁ?gagafegﬂg-séﬁggL?ﬁkg'. -T’Qg&Q Eﬁaﬁ'fb'- .strate |ayer
consi sts of non-woven textr | abrrc an 1€ cover | ayefl. consists of woven
or knittedthexqover fhayer consiab(sbvef papen-wemenstexdalgon-woven textile
fabric angnddi@r SalPstakd Sehé AV&Ye£08PLEbAa Ly R¥ENcBhskBIihgd fabric. ‘The
preferably continuously operating nethod clainmed ag inventi.on is carried -
out such t tnquﬂﬂv?%ég?ﬁF ?a?gFeB}agr99n§ﬁEFFaB%eacW9yePS”applied ont o
tEe SUFSIMﬁﬂkﬂfW%édSﬂﬂ%ﬁh@{eﬂﬂdthb)C?!ErthﬁﬁéflhyeﬁbaaeéfVWhe{ea;tEr'a|| :
three layers are needl.ed in a n oom The non-woven textile fabrics
enpl oyed &%%?%b‘f’?/g% &F R¥ %?gﬁ%ﬁggr ade ‘synthetic resin fibers,
especially of polyehtyl ene, polypropylene, polyester and pol yacrylic and/ or-

)

'PO|yam(k3ﬂ£é¥gfhbf§"55§@~£ﬂe substrate 1ayerrand;the:c§versw-
layer consist of non-woven textiie_material;}nowéVér,
also a structureﬁmay.be“desirable.iﬁsWhichithé*subé'"
strate layefjconsists_of;non-wbven;textile fagfiéﬂv
and the cover layer consists of woven or knitted - Y
textile fabric, or the cover layer consists of * - xd
non-woven textilelﬁabric and-the;substrater1ayér;-
consists of woven or knitted fabric.

The preferablyhcontinuously operatingcmethod'claimedf
as invention is carried out such that first the.
interlayer 6f.dry,;swellable clay is applied onto the
substrate layer and'thefeon the.covereiaYer_iSleécea,
whereafter all three layers are needled in a needle °
loom. '

- The non-woven tgxtiie_fabriCSwemployea=preferablyw _ o
consists of high grade synthetic resin fibers, - - : \/
especially of polyehtylene, polypropylene, polyester
and polyacrylic ana/or-polyamide;fibers.-Fo:fusé“ini*
waste disposal engineering non—wovén textilefmhﬁérials
made  from high density polyéthjlene (HDPE) are especial-
ly preferred. |

Such non-woven fabrics are:absolutely resistant to

rotting (resistant to all substances occuring in bodies
of water and in soil) and thus warrant evidently an .



wast e disposal engineering non-wven textile materials nade from hi gh
densTLy;ponethylene (HDPE) are special- |y preferred. Such non-woven

f abr.i.Cs .are _absol utely resistant to rotting (resistant to all substances
Qccur Mg ifbodi es of water and in soil) and thus warrant evidently an
-3- extrenely long service |life. Their=-e8traordinarily high tear strength
provi des substantial resistance to nechanical wear. They are highly stable

toward ultra- violet radiation and have a high specific gravity

. (significant advgntage in case of underwater instal- lation). The non-woven’
textile materi®¥Xtremplyytdngcserdisg 19 skhephryent ref.erahl.y have the
e F?b%%%%gtf infﬁ 1éiinped

mechani cally | 4 e ture of _stapl .
fibers areass %ﬁlé%gﬁ% ?E?%#%EEh%%?véé?ﬁcﬁub%tamthaa nesisoéniat epsti ces.

Thi s ideal ly MRtRARSCAhevear ucThey afe theghDy ! stdb es{ayg}ar'g%g;ﬁlhe )
g on the

non-woven textvwicl et dd £l de caayser or finer, dep

nature of “the sail . so tha?i%gﬁﬁﬁ)ﬁn}é%‘é%p?ﬂb{ﬁ cReeifipegpavity| at the

site of use is Qﬁﬂt'Hﬂyﬁﬁiiqﬁﬂinﬂcasnunﬁiwﬁﬂé5wa€§§L&§$t§1high
iTe

friction coef fliatiient) bet ween the soil and the non-woven text nat eri al

ahd the covering material. Instead of the non-woven textile fabrics
consol i dat ed qﬁﬁpgﬂgqgll by needling al so non-woven textile fabrics can be
n=woven ‘textile materials employed according

enpl oyed which |
Ito the invention preferably have the_medhanically.
consolidated structure of staple fiber batts. .
The crimped fibers are assembled to form a sheet
W mwmhs#;ucture with a maze of interstices. This ideally
imitates the structu:e of the soil. The'structure
qf_the non-woven textile materials caﬁ be made
coarser or finer, depending on the nature of the
; §?§1, SO that optimum adaption to the type of soil
at the site of use is warranted. The mechanical
consolidation ensures a high friction coefficienf
between the so0il ang the non-woven textile material
| gnd #he covering material. Instead of the non—hoven
.texFile fabrics consolidated mechanically'by.neédliﬁg
.'h?;sq non=woven textile fabrics can be employed which
- wWere consolidated mechanically by stitchbdnding or
bghswirling, or which were chemically bonded.

?he non-woven textile materials include, for example,
materials listed in the following Tables 1 and 2.



were consol i dated nechanically by stitchbonding or by swi rli ng',’"_‘i;_'or' whi ch -~
were chem cal ly bonded. The non-woven textile material s include, *for

exanple, materials listed in the followi ng Tables 1 and 2. - 4 _Tabi 1
Type D 455 R D 615 R D 815R.Fi bbr M ®
Mat eri al . - 100 % HDPE 100 % HDRE 100 % HDPE Sheet Wei ght """"_'
(gllerr]) 450 600 800 Thi ckness (mm) at .2
KN/ [err] 4,3 4,4 4,7 Maxi mum Tensile Strength-
DIN 53 857 54/ @@ble 1  80/102 . 84/120 (Strip
Drawi ng Test) (Length/Wdth) (daN 10 cm) Elongation at. Break DI N.53 857
230/ 193 Type 247/ 198 ) 300/ ?05 49seRat h Wg'_tdi_)_s ﬁ% Defprgqgtg on at . .
| ndent er Pi eLcl ng Eqrce. : 123 . e 11 110 D| N
54 307 (%9 Ipabex &tahtﬁaﬁﬂerwwh ( 100 % f08E | 100 % HDPED 69100 z uan 0, 08
Wat er Perrreablllty(rﬂs) at 2 kN‘'pn -~ | o T)flerr] -
4,]err] H—CaRt-aet—tone—broppriy— a4 NQ
Test) Sheet Wexghl_:-’]_fi-g/m D LI 4 6008 Ho| e’ Disapet er (m‘r)
Standard Wdth (m/ 4,404100 4,40 / 50 4,40,/ 50

Thickness (mm) at 2 kN/m 4,3 4,4 . f 4;7_ﬁ

Maximum Tensile Strength - _ 1

DIN 53857 - - . | safe6 | 8of02 | ‘e4/130.

(Strlp Drawlng.TESt)a o _ S R o

(Length/Width) (daN/10-em)| - - | - R -/

Elongation at Break | o .  “ - ”_: '

pIN 53 857 - - | 230/193 | 2477198 | 300/200

(Length/Width) (%) A I R

Deformation at Indenter | N

Piercing Force o ‘123 ' ’”116" - 110'..

DIN 54 307 (%) | | | o A

Interstitial Width (mm) | 0,23 | 0,09 | 0,08 -

Water Permeab111ty (m/s) -

at 2 kN/m® o 7,210 | 4,600 | 4,501073 \J

without Soil Contact

Cone Dropping Test

(Piercing Test) 15 9 ' 8

Hole Diameter (mm)

Standard Width (m)/ 4,40/100 4,40 / 50 | 4,40 / 50

Length (m) ' i

oy




A
Length (m) Tabl e 2 Doubl e Layer Conposite Batt Filter Layer

Drain Layer nechanical |-y consoli dat ed - mechani cal ly consol i dat ed
non- weven sheet mat eri al and cfgem’ cal ly bonded consisting of PES
stapl’e.f =~ - non-woven sheet material® fibers
of ~“coar se PP fi bers Total Sheet Wi ght g/[err] 250
1000 ' _ 750 Thi ckness (Dmdbie825) nmm 3,0
14 11,0 Load Bearing Li m't Maxi mum Tensi | e KN m
7 Strength DIN 53 857 Elongation at Brea % - '
45 0,09 Double Laypxssmta/@att
cor responds to por § FiltegOLdy@gponds to, pore Interlﬁtagﬁlﬁ er MM
w dt h of nediumsard . . : Ji-dt-h of medl gm gravel
([err]~ 4 nm) . J‘Q lfb‘ﬁ m) \ater
1,8 [err] at 2 KN [err] PeFbErEcqldy, f’li eEN/[err] “ﬁFT‘?‘t’f’Hﬂa TonsdTlaltea
vvei ght bearing capgcity (k ned-weserdsheetrmaeefiadw t ¢ (k- \@Idu&)emcally bonded
drain layer; corregpond appggyi;EBidy ¥elpkst Dfapi@! UEY Vel tofiBloven sheet material
for coarse sand) : )
L fibers . of coarse PP fibers
L : Total
Sheet Weight | g/m’ 250 1000 750
Thickness
o/ (DIN 53855) om _ 3,0 w a1
Load Bearing
Limit
Maximum
Tensile kN/m 7
Strength
DIN 53 857
Elongation at
Break ' % ' 45
0,09 | | 1,3
’\»/I . . o .
Effective _ corresponds to pore corresponds to pore
Interstitial ™m width of medium sand width of medium gravel
widr.h __(50 0,4 mm) .(d~6mm)
o -2 2 -3 2
Water Permea-| kN/m 1,810 © at 2 kN/m" to 1,8+ 10 = at 200 kN/m
bility ' _ weight bearing capacity (k values determine flow to
(k-value) _ drain layer; correspond approximately to the values
vertical fer coarse sand)
Water Permea- Information about dimensioning available upon request
bility,
planar

(Drain Effect)



Wat er Per nea- | nf ormati on about di mensi oni ng avallable upon

request bility, planar (Drain Effect) -6- The interlayer of smellable
clay preferably consists of bentonites. Bentonites are clays haV|ng an,
appreciably to high content of snectttée fnontnorillo- nite) whigh = ;--f

deci sively determnes the properties (high swellability , good mater~“‘ |
absorption capacity, high plasticity). In order to obtain froman al kaline
earth nmetal bentonite having Iom/swellablllty in water a highly swellable

active benTBEI&ﬁﬁériayéﬁﬂdﬂ“%ﬁﬁ!labléﬂdiay(pﬁeferaﬂﬁbeGﬁQfstgs are
repl aced b #g 1 on: referably sodiumions. Therefore', sodium
bentonite é§h HQQ gmﬁfq q¥§t§aV%$%C%§Ity thlxotropy and

wat er absoappreeiiablyr efcettrigrh fcnnttaet auf:csmbcﬂgit@ {hénheseTlo+ Nvent i on.

In th t ayer. .t present n:powder and/ or
gpanuﬁaig g§21%%gckh %%%?%ﬁi 4%§ééﬁiﬁ§§x#h?c?€@P% fR8ve a particle
size in ex&b%ghOSWEHQahhlﬂSY(XMBQQﬂ watgxrﬁhsqtpti@m eapatbty,hbreover

t he water Hﬁéﬁepbﬂs:ﬁﬂéi‘%fy)t hq:nseﬁidé}g manu f%&g 94 *_ﬁygnt ion can

al so be reduc by first app yin ure thereo a powdery
bent oni t e 8AYtRe™EkHdt Pond %a?ﬂftﬁ koW lﬁ}fﬂfﬂga-bllb?Yvilbrﬂéton “and only-.

t her eaf t eraahpghiyg swhemwlmiwmmlwsw@damaime dest£hbution of

the pOWderﬁ(etal ions of the ‘bentonites are replaced by alkali ::fﬁpﬂa
metal ions, preferably sodium ions. Therefore, sodiuﬁ T
bentonite exhibiting highly increased plasticity, L
viscosity, thixotropy and water absorption is preferred';u;.. i/
for use according to the present invention. ' i

In the intermediate layer the bentonites can be. presenty;_:
in powder and/or granulated form. If they- are granular,rigpw
the particles can have a particle size in excess of |
2.5 mm. Of course, they may also be smaller.

Moreover, the water permeability of the sealing mats |
"according to the invention can also be reduced by _
first applying, in the manufacture. thereof, a powdery
bentonite on the substrate layer and distributing it _
)/' by vibration, and ‘only thereafter applying the granular_ o
Ve bentonite. Instead of the distribution of the powdery 'ﬁz
bentonite by vibration into the substrate layer the o
substrate layer can alsc be first impregnated with an
agueous bentonite suspension, or an’ aqueous bentonite
~paste can be rolled onto the substrate layer, whereafter'éjﬂ
optionally after previous drying - the granular ben- ;_p
tonite is applied. 1f desired, the cover layer can bei :y -
- treated like the substrate layer in the manner des-
cribed above before being placed on the interlayer.



i

[ -~

bentonite by vibration into the substrate |ayer the substrate | ayer can

al sa be first inpregnated with an aqueous bentonite suspension, or an
aqueows' bentonite paste can be rolled onto the substrate l|ayer, whereafter
- optisnalky~after previous drying - the granular ben- tonite is applied.
I'f desired, the cover layer can be treated |ike the substrate layer in the
manner des- cribed above before being placed on the interlayer. -7- For
sone applications the substrate or cover layer- pretreated in the described
way may even be used per se as sealing mat. Depending on the particul ar
application, the thickness of the bentonite or other swellable clay

I nterlayer preferably ranges fromO0.5 to 10.0 mm However, it nmay al so be
smal | er or great

whi ch_d ds., i | i | ' | :
whother or not (FE HBuFr aPELERAFSP BoNe ISP AR et a B
ul trafinely divipestbeatedi s thas deéssoridestl wayoway Prvsrershlused he

Substrate and co YELS : l,ckness of froml1 to 10 nm Needling of
t he three'layersggﬁ %%egéeggﬁggpgo#%ﬁgo- vi des the desired strong

mechani cal coherence of the three layers of the sealing mat according to

the in- vention, pghadlg bhetdpBriidBaPigpat &t ibR§ thdhEsickRedts ¢ i t he
prior art. In addition thereto, further essenti al advantageS'are t hereb

attai ned. Even wP¥HOBItR-RE PYheyi BYRLIAPLR (25Y niterifYes ERRIYa hBRGRs from

0.5 to 10.0 mm. However, it may also be smaller or
greater, which depends, inter alia, also on the
circumstance whether or not the substrate and/orx
" ' cover layer was pretreated with ultrafinely divided
.. bentonites, as described above.

Preferably, the substrate and cover layers,K havea .thickness of from

1 to 10 mm.

Needling of the thfée layers on the needle loom pro-
vides the desired strong mechénical,éohereﬁce of the
three layers of the sealing mat according to théfZ;:
vention, and at the same time ob&iates the adhésive
used in the prior art. In addition thereto, further
essential advantagés are thereby atpainéd. Even

- without the previous preﬁreatment of substrate and/or

K“; cover layer described abéve,_néedling at the inner

- surface facing the bentonite interlayer and the zones
of the non-woven textile materials disposed there-

- beneath effects intensive mixing of fibers and bento-
nite. Moreover, as the bentonite swells when moistened,
the strong needling bond provides a pféssure counter-
acting the swelling pressure which, in combination with

. the above described intensive mixing of fibers and
bentonite, warrants water impermeability of the sealing
mats of the invention. Furthermore, needling ensures
flexibility of the sealing mats to a degree that comes
close to the good pliability properties of mechanically
consolidated non-woven textile materials.



cover |ayer described above, needling at the inner surface facing the
bentonite interlayer and the zones of the non-woven textile materials

di sposed there- beneath effects intensive mxing of fibers and bento- nire.
-‘Moreover, as the bentonite swells whep noistened, the strong needll_ - begd®
provi des a pressure counter- acting the swelling pressure which, in-= .
conbi nation with the above described intensive mxing of fibers and -
bentonite, warrants water inperneability of the sealing mats of the

i nvention. Furthernore, needling ensures flexibility of the sealing mats to
a degree Fmﬁ:Wﬁiﬁﬁ;kﬂRﬁﬁﬂQQﬁl¢m§%ﬁkﬁﬂ$nm%mﬁI¢fytbeopaventionf mechani cal | y
consol i dataed RAEAVRESRdRLITY S BEIF AL Bic en%f'xg deigg ger meabl e sealing
mats of the invention re used especially in rau engi neering and
wast e di sESH e«é%ﬁ #2&ent invention will now bé ‘expl ai ned -
with reference to Figs. 1 and 2 and t he f-ol | ow ng exanpl es, :swi t hout belng

restricte h [ ¢LOSS sect a.pa of the sealing

mat 1 accgir% r%t %n[ éqlv%éﬁ"&#] g“o"ﬁ %hmiigﬂ%ﬂaﬁ'%ﬁl ly - a :

| ongi t udi nrslfeyemqa)rl:oalmmgs-t he amhtZ ramilstl'pe oflotlowingi eeampiesing in the

wat er |np§&@5@y€35g§ﬂ Iﬁéﬁgycﬁt 5 &gt o the invention.. Froma supply
as en- -

bin 6 the bentonite I's app tonlte interlayer 3 onto the
substrate layer 2 (non- woven textile material) wound off a ‘suppl y reel,

not Fig. 1 shows in cross section a part of: the sealing
mat 1 according to the invention, R

Fig. 2 shows schematically a longitudinal section o Lg
along the continuous production line resulting | :
in the water impermeable sealing mat 1 according
to the invention. o '

From a supply bin 6 the bentonite is applied as ben-
tonite interlayer 3 onto the substrate layer 2 (non-
‘Wwoven textile material) wound off a supply reel, not
shown. Thereafter ‘the cover layer 4(also a non-woven
textile material)likew1se wound off a supply reel, not
shown, is placed on the bentonite interlayer 3. The thus
obtained sheet structure composed of three layers 1s
‘passed through a needle ‘loom 7 in which all three layers
are needled in a manner known per se. Depending on the
‘thickness of the bentonite interlayer 3 the needled sheet
structure representing the water impermeable sealing mat 1
is wound on reels or is cut into the particular 1engths
desired for the contemplated use.

~ after having been“laid'out on large areas at the site of
use the thus manufactured sealing mats can be fused to-

- gether or sewn together along the abutting rims to allow
also along the abutting edges the bentonite interlayer



shown. Thereafter the cover |ayer 4(also a non-woven textile

material)likew se wound- off a supply reel, not shown, is placed on the

bentogite interlayer 3. The thus obtained sheet structure conposed of three

| ayerS\.i*s_passed through a needle loom7 in which all three layers are

needl€d in a manner known per se. DependTn% on the thickness of the

bentonite - interlayer 3 the needl ed sheet structure representing the water

i npermeabl'e sealing mat. 1 is wound on reels or is cut into the particul ar

| engt hs desired for- the contenpl ated use. After having been laid out on

| arge areas at thduerge ad fermhe coheremturaterrinpseméablenbhterdaybe

fused to- 0ot hQipdH SRALLAGCIIELeALClghE NGvaPEAbLING | 8Pai003hERYCALAC
aye -9-. 10 merg

al ong the abutting edges, the bentonite I nter e and form

a coherent wat &¥ | g Peresn She everlaneing ngegdiersraibgntonite
overl apping i s wdaRd @editheatl EOmpreSsindds HEd Veedidhe, overl appi ng regions a
bentonite bead and then conpressing said regions. Exanple 1 To nake a
sealing mat for hydraulic engineering a non- woven textile material 1004 R
is used as -supBxanpie |[Byer 2, and a non-woven textile nmaterial 201-3 is
used as cover |layer- 4 with the characteristics |listed hereafter:

i To make a sealing mat for hydraulic engineering a non-

woven textile material 1004 R is used as supporting
layer 2, and a non-woven textile material 201-3 is

used as cover layer 4 with the characteristics listed
hereafter:



-10- Type . 1004 R _

Raw Mat eri al PES/ PP PES Sheet Wei-ght o
- (g/lerr]) 814 225 Thi ckness (mmpat .27
kN [err] 6, 6 - 10 2,8 Maxi nrum Tensil e Stre_ﬁf;;h%l&b
53 857 (Strip Drawi ng Test) 149/ 341 95/ 140 -

201-3 Fj ber .

(Length/Wdth) (daN 10 cm Elongation at Break DIN 53 857 .
111/ 49 65/60 (Length/Wdth) (% Deformation at I|ndenter

7o 54 307 (¢

Piercing fof 'Fe
) Interstitial Wdth (m)-

.'E)(}004 R

0,09 wate

Perneabi l ity (nTs) Wthout SoiT Conta

6,0-[err] at-‘;b’zhrkk&mnﬁ@aﬁﬁr oppi ng Test
-- 16 Hol e D ameter- (}

t

(Pi eggjmg Test
mm) Standard W

oy Ak L nmrmfnr|
A2

T, 9-TerT]

)

dth (rr)/ Length (rr)

T\I

4,80 x 100 4,75;(100 ~—Fthe—Ho

T vav

s a

hydraul i c eBhgetcWeighy ﬁatm Dhat has bedn insuge for years arzd5proved to be

serviceabl e. The production width is

Thickness (mm) at 2 kN/m

- 6,6

Maximum Tensile Strength'
DIN 53 857

(Strip Drawing Test)
(Length/Width)

(daN/10 cm)

149/341

~es/do

Elongation at Break
DIN 53 857
(Length/Width) (%)

111/49

65/60

Deformation at Indenter
Piercing force
DIN 54 307 (%)

Interstitial Width (mm)

0,08

0,09

Water Permeability (m/s)
without Soil Contact
‘at 2 kN/m2

4,9-10"

6,0-10

Cone Dropping Test
(Piercing Test)

Hole Diameter (mm)

16

Standard Width (m)/
Length (m)

4,80 x 100

4,75 x 100



‘usually 4.80 m It constitutes a conposite material conposed of two | ayers
kof non-woven textile fabric, nanmely a filter |ayer of polyester (PES; about
70 @6of t he t-otal weight) and a coarse fiber | ayer of pol ypropyl ene fibers
(abou;«BO Y%0of the total weight). The. ftpers are consolidated purely
,nechénlcally by needling. This two-layel’ conposite non-woven nateri al
serving as substrate layer 2 has a sheet thickness greater than 6.0 mm The
non-woven textile fabric 201-3 is a single-layer material made up of 100 %
pol yester fibers. As will be seen fromthe preceding table, the sheet
weigth 2 is add DR YRR TR bl ahe RYRS| sB, | 8 adohiydpaglieh The

producti on W driyinsePiny met tisde 41:89 K&eﬁ%%%i eyb&EErhager 4

consi sts of an act qgfq%sodlunlbe n|t é%é§$%€£°%fwh un{iof agout
2500 g/[err], 1t to mm
The mat s rrarua‘tmnyeﬂ.sm mheItf cﬁdmmm a Acomposbte noateviab textile
mat eri al 1004 e | oom 7 as
sub- strate Iaéy%elI E t/l\hrgjﬁ Qé"h?’%/g% Wﬁn‘@hﬁv ggg\e{%’ﬁédfgug%}w?y "of dry
bentoni te havinapelpa tfidtenilaver of palyester ntRESs abowpp?Pe¥ onto the

substrate | ayeys ZheMedtill sm??ﬁf Pl do s 10ROV S ayextoke materi al
201-3 is fed V|%ﬁg further ree ti??f&ebentonltgﬁ$nter- *a er 3 as cover

| ayer 4. Thes®URRORGARNS Fikarsatabout 30 & of the total weight).
The fibers are consolidated purely mechanically by

needling. This two-layer composite non-woven material
serving as substrate layer 2 has a sheet thickness
‘greater than 6.0 mm,

The non-woven textile fabric 201-3 is a single-layer
material made up of 100 § polyester fibers. As will
be seen from the preceding table, the sheet weigth -
is about 225 g/m2 and the sheet thickness is about
2.8 mm. The production width normally is also 4.80 m.

The bentonite interlayer 4 consists of an activated
sodium bentonite applied in an amount of about 2500 g/mz,
which corresponds to a layer thickness of about 1 to

2 mm.

U/ The mat is manufactured in the following way:

A roll of non-woven textile material 1004 R is wound
off a reel and is guided to a needling loom 7 as sub-
strate layer 2. While the web is unwound a weighed"
gquantity of dry bentonite having a particle size of

a few millimeters is applied onto the substrate layer 2.
At the same time a roll of non-woven textile material
201-~3 is fed via a further reel to the bentonite inter-
layer 3 as cover layer 4. These three layers then pass



-12- through the needle | oom 7 where they are nechani- cally firmy bonded °-
together. The needle | oom 7. has one or nore needle boards. Each needle - °*
board is provided with thousands of needl es. The needl e boards are gpved-,,.
‘rapidly up and down (up to about 100Q gty okes per mnute). The needPes‘ﬁgo
vided with barbs pierce the |ayers of non-woven fabric material 2, 4 and.
the bentonite interlayer 3, and the barbs take care that the |nd|V|duaI
fibers are inter- laced to forma firn1structure Si nce the needling

operation is,not of vifrations ort| n h d bentonite |
enters |nto ﬁ@uFLb§S SH éﬁ A Nﬁj 0 %?%ﬁgéﬁe coarse fiber
batt of thecaﬂhytf&tml&apemd&df&ngq;hdmsbentonlte |nter--Iayer 3. The

seal i ng mat obt ai ned "downst ream of the needling.|oom?7 .is wound on a r eel
and is transported to the si-te of use where itperforns the function of a

wat er i nper Bbgbneeddsl logmd: hast enehpx mprrdeediel hpardsid FeFRt ened. |
Exanpl e 2 Fﬁéeaﬁe E&a'ﬁaa%urp%&fmewlmh 'Mé’&ﬂi@é %ﬁ%é@ﬂeg’ﬁt for use in;

Tani o & conBhe: PRBAJS RoBFdR s FRY damtLie i st e SRR for the
substrate 2tandbbat ﬂbeocwolde&y@eﬂmﬁuhﬁé)ratméay@edﬂeanplroever | ayer 4. =
- may be the saggd %hf% fﬂg pierce the layers of non-woven fabric :
material 2, 4 and the bentonite interlayer 3, ‘and the
barbs take care . that the . individual fibers are: inter—'
laced to form a firm structLre. Since the needling _
operation is not free of vibrations, a portion of - Qé
the applied bentonite enters into the fiber batts, T
especially into the pores of the coarse fiber batt-
of the subst;ate iayer,chacing-the bentbniteninter-
layer 3. ' A

The sealingvmat-obtained downstream of the needling -
loom 7 is woun& on a reel and is transported to the
site of use where it performs the function of“a“water
impermeable sealing mat after having been laid out -and
moistened ' S -

Example 2

For the manufacture of a water impermeable sealing mat
for use in waste disposal_engineering the*nqnéwéven :
textile materials specified in Table 1 consisting 6F
high density polyethylene fibers are used for the-
substrate 2 and for the cover layer 4. N '
Substrate layer 2 and cover layer 4 may be the same or
different. '



_5'13 -.CLAIM5 1. A water-inperneable sealing mat conprising a substrate

layer, an'interlayer of swellable clay, and a cover layer, in which: at
| east . one” of ‘the substrate |ayer and the cover |ayer consists of non-woven

t ex¥ile material; the other one, if any, of the subme

- covaF | ayer consi sting of woven or knitted fabric; hree
| ayers are bonded together by needling. 2j33A-seali ng w . claim
1, in which the non-woven textile materials are nmech oonso rr ated

non-woven staple fiber mats. 3. A sealing mat according to claim1 or 2, in
whi ch the non-woven textile naterials consist of non-rotting synthetic
resin fibers. 4. A sealing mat accordi ngcuagMsny precedi ng clai min which

t he non-woven textile material is of polyolefin fibres. 5 A sealing mat
according to any preceding claimin which the non-woven textile material is

of high densitl pdt yawmmle@ealmgatmgpmmgc%mt@ueolw
preceding cl aigy mﬂeﬁda?éﬁ cIfhewéﬂhSié %318% Sd%b@ef)flaﬁezﬁ QitileR: 7 A
faimin whj ch

Seal i ng mat.. accor di any precedi ng e |nter ayer

consists of an. al k&F gquf‘EFaﬂneaei ithatbshereolaver. ansl the CONBF nkf¥®Et accor di ng
to any pr ecedlds:gasﬁ:b'ea BEI mmhw&x tartily Mataial; ahBshttes @tie ,SDfliangy) R/t i vat ed

peniont ¢ enp Sy AP SE L BE LAY Bl ESER Lt BTl <1 (1
knitted fabr:.c, and in which all three layers are bonded together by
 heedling.

2. A sealing mat accox'dixig to claim 1, in which the non-woven
' textile materials are mechanically consol:.dated non-woven staple
fiber mats.

3. A sealing mat according to claim 1 or 2, in which the non-woven
‘textile materials consist of non-rotting synthetic resin fibers.

4. A sealing mat according to any preceding claim in which the
non-woven textile material is of polyolefin fibres.

5. A sealing mat according to any preceding claim in which the
5 non-woven textile material is of high density polyeﬂxylef(PDPE) .

\_) 6. A sealing mat according to any preceding claim, in which the
interlayer consists of a bentonite.

7. A sealing mat according to any preceding claim in which the
interlayer consists of an alkali metal activated bentonite.

8. A sealing mat according to any preceding claim in which the
" interlayer consists of sodium activated bentonite.

8. A sealing mat according to any preceding claim, in which the
bentonite employed is. powdered or granular.



10. A sealing mat according to any preceding claim |n whi ch a-.é..-_granul.at ed-.
bentonite having a particle size of at |east 2 =11. ‘
sealing mat according to any preceding claim in which the substra' £ I_ay,er
has a thickness of 1 to 10 nm the svvellable clmmlmn III Ul Hs B i

t hi ckness of 0.5 to 10 mm and the covery Iayer of 1 t'6 i’ﬁ

mm 12. A nethod for continuously produm ng seal i ng mats according to any -

of clains 1 to 11, conprising applying on the substrate |ayer the dry; S
powdered to anmA&ﬁal%mﬁ‘QlﬂO@OM tp |y PrEceAng edaim| dpeyhicheaeon, and - _

passing the hhté!ﬂbéﬁt&h%e'@(ﬁhg@t;ﬁ&félé Bi£IGR- a2 10886 1265 koga | n or der
to needl e the s%yﬁarate | ayer and cover |ayer together. 13. A nethod

accordi ng t 0@ 12, wherein a dry, activated sodium bentonite havi ng"an-
- aver age partlcle size of at Ieast 2.5 mmis applied onto the substrate

| ayer. t P, e sigate
~1ayer and/or ﬁer}g%\%gﬁ%%h I'S. Frﬁrjﬂ?jegnz]i%gdﬁre]ct%ﬁug én dnlt"pew%%’p Sion, or.

very finely eibstoate liemmaﬁea thickmespaaf dricol@ummy sthiedswehtahiiet elay

optional |y ViR aged Ba & HckBUBT S5 0 k6" 10 Gmj UrR Bk $8YEr 1a ayer heayers. _t 0

said interl aZ A wat er-inmperneable sealing mat substantially as
her ei nbef ore d'é’é-&’rﬂi‘et?@dc’ﬁm]t ﬁ°r¥9 &fence -to the acconpanying.draw ngs. 16. A

nmet hod substantially as’ here| n before descrl bed wi t h reference to the
accompanying £ir aVA method for contlmlously producmg sealmg mats accord{.ng to _.
any of claims 1 to 11, compr:r.smg applying on the substrate layer the '
— dry, powdered to granular, swellable clay, plac.mg the cover layer .
thereon, and passmg the result:r.ng tr:r.ple layer materlal through a - - \J
" needle loom in order to needle the substrate layer and cover layer '
together.

| "1_3. a method accord.mg to cla.1m 12 wherem a dry, act:r.vated sodium -’
bem:omte haVJ.ng an average part:Lcle size of at least 2.5 mm is '
eppl;ed onto the substrate layer.

14. A method according to claim 12 or 13, wherein the Substrate laYe'r
‘and/or the cover layer is mpregnated with a berrl:omte suspension, _ -
- or very fmely divided bentom.te is applled onto and said bentonlte
...'lS optlonal ly vibrated into said layers, prior to jox.m.ng said -
layers to said interlayer. ...

15. A water-impermeable seal.mg mat s_ubstarrtially:'a:s hereiiibefore
described with reference to the aeeatpanying dr;wjnge .

16. A method substantially as herein before described with
reference to the accampanying drawings.




