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i Avention rel ates generally to inproved geosynthetic clay liners which are
manuf act ured without the use of glue or adhesives and further w thout the
use of needle punching, quilting or an equi val ent means for holding the
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By way of bac&gieditingawgsess.nthetic clay liner (GCL) is conprised of three
primary structural conponents: (1) the prinmary carri er sheet, also known as

h bagckij
heel ! ALY 208 ¥or Dl Bl g.éy Lgea{u]%w@ r Al Bh é’f% HyAZoSPLEL

scrim and Sle%P]tY&S?erlzBF" tﬂ @nmate"
The primary chid} athisheds ¢ %Pﬁa@??lft‘hé‘hleomdm of ﬁlﬁ’f?‘é’rlleél fremtthe
engages the gecondehsatiounrpelymers wAi subicectedCro i mueousahydrhlyElie ebvErom
sheet i-s nornabd \td BR0lPPEId Rheat sepermimesphérid dressangast aitt Deast he .
landfill mategsaluom h@i-eanPtah%beE%Frdpi‘JarE{?% | %h ‘iﬁ@%té@éﬁ (i‘J}oEQQs Oftﬁéﬁe

GC'— once '%tﬂ#up ({&qgnﬁgnéé:eneﬁ gufaﬁéi %' e %He'x“ﬂlé ayﬁé%h%'
t

ch
d 7
L et o heven e REdfaly: etee %mwa??@tyﬁéﬁaggﬁaot” Ihtee

m gration of gpgﬁuqﬁsggﬁegLiﬁpqqee or of blends is not describe
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US 3,939,153 describes a process for the preparation of caprolac-
25 tam from polycaprolactam, in which a melt of the polymer and
superheated steam are brought continuously into contact with one
another at not less than 315°C. The disadvantage of this process
is a low yield of not more than 20 %.

30 It is an object of the present invention to provide a process for
obtaining caprolactam from polymers containing, as a repeating
unit,

-[-N(H)-(CHz)5-C(0)-]—,
35 '
or from mixtures containing such polymers, which process gives
higher yields of caprolactam in the absence of a catalyst. It is
also intended to provide a process which makes it possible to
utilize polycaprolactam—containing wastes which contain inorganic
40 fillers to obtain caprolactam without having to accept a reduced
yield.

We have found that this object is achieved by a process for ob-
taining caprolactam from caprolactam-containing polymers in the

45 presence of superheated water, by bringing polymers which contain
the repeating unit
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¢ont ai nnent of the bentonite material in a landfill or man-nmade body of
water is to provide the bentonite in the formof a GCL whereby the prinmary
carrier sheet and cover sheet act to contgain the granular bentonite after
it is wetted and ensure that an inpg |_ i Ls_created by the
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or are mixtures consisting essentially of

from 40 to 99.99, prgferably from 70 to 90, % by weight of a
polymer containing the repeating unit
40 _ : =[-N(H)-(CH2)s~C(0)-]-
from 0.01 to 50, preferably from 4 to 10, % by weight of

additives selected from the group consist-
ing of inorganic fillers, organic and in-
organic pigments and.-dyes,
45 from 0 to 10, preferably from 0.1 to 5, % by weight of
: organic and/or inorganic additives,
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acid, suberic acid, azelaic acid, sebacic acid, undecanedioic
acid, dodecanedioioc acid and mixtures thereof,

35 Cs-Cg—cycloalkanedicarboxylic acids, such as cyclopentane-1,3-di-
carboxylic acid, cyclohexane-1,4-dicarboxylic acid and mixtures
thereof,

benzene— and naphthalenedicarboxylic acids which may carry up to
40 two sulfo groups, including the correspbnding alkali metal salts,
and whose carboxyl groups are not adjacent, such as terephthalic
acid, isophthalic acid, naphthalene-2,6-dicarboxylic acid, 5-sul-
foisophthalic acid and their sodium and lithium salts, and mix-
tures thereof, and 1l,4-piperazinedi-C;—C¢—alkanedicarboxylic
© 45 acids, such as 1,4-piperazinediacetic acid,
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present invention includes three primary steps. First, the GCL is
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the inside Sur‘Eﬁ&e&n%nrttﬂgngfvs%rbsﬁgﬁgés,a%rpgkm;@/e polyalkylene oxides and
derivatives thereof, may be used as antistatic agents.
35
The conventional phosphorus and nitrogen/phosphorus containing
compounds,- such as esters of phosphoric acid, or phosphorous acid
and of phosphonic and phosphinic acid and tertiary phosphines and
. phosphine oxides, such as triphenylphosphine oxide, phosphoni-
40 trile chloride, phosphoric ester amides, phosphoramides, phosphi-
namides, trisaziridinylphosphine oxide and tetrakis(hydroxyme-
thyl)phosphonium chloride, may be used as flameproofing agents.

45
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values so that the reaction mixture, consisting essentially of
water and the polymer used or the mixture used, contains no gas-
eous phase is essential for the success of the novel process.
Observations to date have shown that gaseous fractions in the

35 reation mixture lead to lower yields.

The reaction mixture obtained after the hydrolysis can be worked
up in the usual manner, for example by separating caprolactam
from any solids present, such as glass fibers, fillers, pigments,

40 etc., and feeding it to a further purification stage, preferably
a distillation. :

The caprolactam obtained by the novel process can of course be
converted back into polycaprolactm or into corresponding copoly-—
45 mers and blends.
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the present inatii@npadibular during Fihguhpdiblysia $hdehe dydrobpsivimpecef a

geosynt heti c Cé hlsEéf EFPéi%e&n eﬁ&ﬁm&aaﬁe M tdenlelta 1 PERSE B0 BUE20°D,). pre-
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synbol s and d| presgure is, as a'ru e,
from 10 to 12, MPa. The re51dence time in the hydrolysis reactor
depends essentially on the amount of water added, based on the
repeating unit -[N(H)-(CHz)5-C(0)-]-, and is usually from 15 to

25 90, preferably from 30 to 60, minutes.

Pressure—-resistant tubes may be used as hydrolysis reactor (2),
and said reactor may or may not be provided with baffles, such as
mixing elements of the type SMX from Sulzer (cf. Chem.-Ing.-

30 Tech. 62 (1990) 650-654). In a preferred embodiment, a tube
reactor having an L/D ratio of from 20:1 to 150:1, preferably
from 50:1 to 120:1, is used.

In a preferred embodiment, the mixture discharged from the hydro-

35 lysis reactor is fed into a let-down apparatus (3) which may be a
single-stage or two-stage apparatus, essentially two phases being
formed as a result of the pressure drop to 0.1-1.6, preferably
0.1-0.4, kPa: a gaseous phase B, which contains essentially water
and may contain small amounts of other volatile substances, such

40 as caprolactam and traces of volatile amine compounds, and a non-
gaseous phase C which contains essentially the main amount of
cleaved caprolactam and, depending on the mixture used, may con-
tain additives, such as glass fibers, pigments, additives, etc.

. The gaseous and steam—-containing phase B is usually separated

45 from the nongaseous phase C in a let-down apparatus (3), the wa-
ter preferably being separated off in a suitable apparatus, for
example in a distillation apparatus or an evaporator stage, and



repf esent at i oBASF Akidengeselischadss, de940589 which &-&.nOO5044544d:y for
an understandi ng of the present invention or which render other details
i fficult to perceive may have been omitted. It should be understood, of
course, that the invention is not necessgrily linmted to the particular
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fabricated ingdvedpast using needl e punching systens. However, needle -
punching requires that at |east one of the sheets, either the primary

carrier or Covgl g n§§£at1 da%&:@&‘{ gﬁhé atébxhz%n%%g&fl iled from

fib heet
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wi || be not ed gerdbddai disxha@ges braferabdy adeiftadiltex dm at hackzashablrout
t he use of gl umber fallbesi ve but the solution provided by the present

I nvention is a substantial advance over these liners because quilting
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i I'lustrated gefemadhngythe ddpyolactam e anpunifictatibngstagey dorappampiteushe
shown gener g& | purate i &8t bR/t tfbb&:ﬂlﬂﬁat cépiélattanl inOodn pixigRiNg fcdprcatl.
The roll - of Pri AR ai,ebréal H§¥ sed FOF, tie qREIPEA Y @iy Bhg SIRET
whi ch is gener gSI q)re i ﬁg Ecco::bﬁn? f.%ot Srl%@%ﬂ@:[ox{ Q%ESBESCE%C;

th
generally 5022#%@5&%%&@3 TRosbEel; an s 11, 8k, e GirleiRd-Sapaatact |

Wil assume theam tisethen|imfgemgratavaidablp fer £uriher Hésefraﬂfll parbiqular
utilized foBotfwr whenprgparation of PA 6.

S

According to the invention, the novel process is used for recycl-
ing polycaprolactam—containing wastes, such as used carpets, car-
pet offcuts, polyamide 6 production wastes and polyamide mixtures

35 which may contain up to 60 % by weight of polyamides which were
not prepared from caprolactam.

The advantages of the novel process over prior art processes are
the cleavage yields of up to 96 %, short residence times and

40 smaller amounts of solvents and wastes whlch require treatment
and disposal. '

45



carrier sheet BASRnAktiengesehischast 12 {2405Q% unrol Ped-fPORPIAGLAY| | 11
tbbefore it is exposed to the water spray shown at 13 which applies a coating
of water to the inside surface (not shown) of the primary carrier sheet 12.
The wetted sheet 12 is then exposed to a gnapp lifting roller 14 which can
essentially bega a&g%%ﬁ apparatus and whi ch causes upwardly protrudi ng knapp
shown generally at to extend upward fromthe inside surface of the
primary carrier sheet 12. As noted above, the knapp 15 enhances the ability
‘of wetted bent xR kanul es to adhere to the inside surface of the prinary
carrier sheet 12. It will also be noted that the spraying step shown at 13
and the knapp bi8tkquthostrepf spalyraproldciay (Watranid®&$ 700, havingTheredat ed
and knapped cativ€rvidieit}of 2 .7heneasunet dadaundersieenbth entedghtesolu-
i spenser showp;gl £ oehiCheASRAS b GelfMeleudbuPaitRAk! 8t 173 RN nhhRtd Neddle

‘'surface of the gr%yq;fyaggr‘rlﬁgcf t%hggzsgl&e 'EI}ezgr é?ra%dcﬁrf'ﬁ h%lag.eg vxevé,&,xt he

| ayer of bent oftit g is the 132\5/ %

second wat er sppriptainethptn23f s 2ed %.%ﬁﬁi?Pﬁﬁt? gywﬁﬁe ﬁn ) ?
‘bentonite | #Peitubg. reﬁ?@%eh%%‘?ﬂ‘#b"’@ﬁ%tﬁ’é§a§ﬁ-€ \/\Hq'éd bEi'Pen%‘fe%a&teuFSFé'd
with water. Thdencé|tigle abré6@ mingtesatAftier; Jeavinyg fihe rhactererthehmbrtyre
iThe cover sheeyagbésdled t32115° alandl 1e|d duwak thed. Bipas elhé areackdber msprune

23 before it isbeéﬂ%&dzatsoaﬁatgém bas r&ﬂoﬁbksg réghy .Orhg Otésifitst Beevat er
1 v

spray step 23 p roller step 24 may al so be reversed.
The knapp |i ?ﬁgwégﬁTéggcgﬁées napp 25 to extend downwardly fromthe

i nsi de surf&@e of the cover sheet 22 in a direction toward the bentonite
| ayer 17. AfteExpHRlesietoshdet 22 is deposited on top of the bentonite:
| ayer 17, the primary carrier sheet 12, the bentonite |ayer 17 and the

cover Example 1 was repeated at differentl@ater-taipelyfi€r aratisk| and
passed thr Oughdﬁhfemrt%ﬁﬁéﬁﬂtdﬁé Efrfie SFEBM1 tal are@ GsuindrdZed | in afleUdhble
practi ce, conpression rollers |ike those showmn at 26 and 27

‘may be utlllze% to" prevent bui |l dup or damm ng of the granular bentonite
bet ween the cover sheet 22 and primary carri.er sheet 12. The conpression
of the wetted |ayer of bentonite granules 17 between the cover sheet 22
and primary carrier sheet 12 causes the bentonite granules to adhere to
one another as well as to the inside surfaces of the cover sheet 22 and
primary carraser sheet 12. The resulting |iner shown at 31 is ready to be
rolled up and transported. No heating or drying operation is necessary.
The opti nmum noi sture content of the bentonite has been achi eved. A
geosynthetic clay liner 30 with structural integrity and internal shear
strength has been created wi thout the use of adhesive, additional drying

steps, needle punching or quilting. It will be noted that not
only can theOwater spray 13 and knapp roller 14 be reversed, both
operations nmay be elimnated and the process will still fall within the

scope of the present invention. Simlarly, not only can the sprayer 23 and
knapp roller 24 be reversed, both operations may al so be elimnated. Stil
further, the roll 11 nay al so provide the

35
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material for the cover sheet as opposed to the primary carrper t and
the roll 21 n&&sﬁrbktéenQREGﬁiFEPPgF for 2408599 | naryocgrrpgbséﬁggaias
opposed to the cover sheet. : A sectional view of the geosynthetic
clay liner 30 is illustrated in Figure 2. The primary carrier sheet 12

i ncludes an inside surface 31 from whi ch®the knapp 15 (see also Figure 1)
extends upward toward the bentonite |layer 17. The cover sheet or secondary
sheet 22 also includes an inside surface 32 which includes the knapp 25
(see also Figure 1) which extends downward toward the bentonite | ayer 17.
The knapp 25 (see also Figure 1) of the cover sheet enhances the bond
between the wetted granul ar bentonite 17 and the inside surface 32 of the
cover sheet 22. Simlarly, the knapp 15 (see also Figure 1) of the primry
carrier sheet 12 enhances the bond between the wetted granul ar bentonite

| ayer 17 and the inside surface 31 of the primary carrier sheet 12.

It will be noted that the thickness of the bentonite |ayer is dependent
upon the bentonite density and is not a

-11 - critical paranmeter of this process. Further, it will be noted that

t he amount of water used at the sprayer 18 as well as the total anmount- of
wat er provided by the sprayers 13, 18 an 3w 'y wwth the bentonite
density. Further, it|my S¢ He lse o lincl idg af swel ling inhibitor in
t he water provided by tde pig erj 18 leqrepsé¢ tihe| | i kel i hood of any

premature swel ling ip,the-pe 17. |'Bli tlabl e swel Iing inhibitors
i ncl ude EZ-MJUD and EYPR folig A eSB! xprs sold by Baroid
Cor por at i on. The_pre1Er3ed fi p dqonfennt Joffthe GCL 30 is between
10% and 30% and is ptéfierapl Adai ph, |ng dfying of the final GCL
product 30 is necess i ol a noi sture content of
bet ween 20% and 30% ifed sticky or tacky

i
characteristics need ep the bentonite
granul es t hensel ves sheet 12 and cover
sheet 22. The prefer s i S between 4 nesh
and 16 nesh. - rollers 26, 27 should be
bet ween about 45 and ){and preferably about
65 pli. This pressur# i cofpr essi ve force of
10, 700 | bs. distribu =4 n. A w de
variety of materials i er sheet 12 and cover
sheet 22. However, as afe preferred due to
their durability and e fabrics known to be
effective for the pri er |sheet 22 are sold
under the trademarks Chlare slit filmwoven
pol ypropyl ene fabricgg iﬁTved met hod of
manuf act uri ng geosynt|lye pbvilded. The use of gl ue,
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‘adhesi ves and BREF Aksdengesellaehatins ha94038%n el i nithd-eHOSARRAL
__geo‘rext‘l—l’es—(m‘rr beused for the primary carrier sheet as well as the cover

shee nching or quilting is necessary. Accordingly, an
|rrpr ﬂgl “mnuf acture as wel'l as0an inproved geosynthetic clay

i ner erm psovrded by the present invention. Al t hough .only
one net hod and onﬁ enbodi nent has been |IIustrat ed and described, it wll
at once be app%t &nfPb those
REPLACEMENT SHEET - 12 - skilled in the

art that variatd ors prages® fardebipining CIPTIHRFEAM £RAMSCRRFEIGC RN et
i nvention. Ascordiingl pplimerss inntbecdexksenge oficsupesbeated twaternyehich Fafe

limted solely by grigesCBpindiingt poljmeanivhech apperdadthe arepeaandgnmmltby any
specific wording in the fore90|ng descri ption.

- 13- VWE CLAIM . A net i rL g a geosynt hetic cl ay
l'iner conprising the foll ovm ng st eps[h%qH? (éﬁﬁ ?Q%i-rﬁdeposi ting a bentonite
| ayer on an inside surface of a primary carri er sheet ; (b

deposi ting &0 coverok FE&LUERS t‘tﬂS‘séFti-!‘l% esseRSArtEY °f | ayer so that an

I nside surface of the cover sheet engages the bentonite | ayer;

(c) applying wat erfdom dbetprioummoy scar byeweidtaeiof ahpolymer pentaining itheer
and the cover sheet; and (drepeaPimf wni€ & heav(¥)-Tery)SE(0)el-,
sheet, bentonite e o l@¥eres GAVE SheSt wlthiRirehal DORIICBe DicESA\R0RI BFe
t he pripary carrier sheet bent on; %gplga/ st TRYCs 3‘%?[?%399 f:#lgr‘é’at er

through a h?@h pressure ConpreSS|on

claim1, further conprising the foll oRFA§RLE ARBFINLS PAFTERYS
wat er to the insi derauof &egl@f% the pr |bﬁag?19!§?r:%eprgamc or gzgrzgliﬁfpfiy .

met hod of claim2, further conpri si ng ttikkesf ol  owm ng step prior to step (b):
appl yl ng water to #kn iongbdeo suir f ace @fy WwBegleto\&Fr nehepdlyamide—containing
20 polymers and
from 0 to 60 % by weight of polyamides, with the excep-
tion of polycaprolactam and copolyamides
prepared from caprolactam,

25 with superheated water at from 280 to 320°C and at from 7.5
to 15 MPa and a weight ratio of water to polymer containing
the repeating unit -[-N(H)-(CH2)s-C(0)-]- of 5:1 to 13:1 and
in a reaction time of less than 3 hours, with the proviso
that the reaction mixture, consisting essentially of water

30 and the polymer used or the mixture used, contains no gaseous
phase under the conditions of the hydrolysis.

2. The process as claimed in claim 1, wherein the following
steps are carried out:
35
(a) melting and compression of the polymer or of the mixture
at from 250 to 350°C and to a pressure of from 7.5 to
30 MPa to give a melt A,
(b) mixing of water maintained at from 280 to 320°C and from
. 40 7.5 to 15 MPa with the melt A in a hydrolysis reactor,
(c) discharge of a nongaseous phase leaving the hydrolysis
reactor, with flash evaporation to glve a gaseous phase B
and a nonbaseocus phase C,
(d) separating off any nonliquid fractions in the nongaseous
45 phase C to give a liguid phase D, containing caprolactam,
and a solid phase E and '



4. " The net hoBASF dkiiengeseddsgbatéonpri2¥0RP? he f ol Podki-n§O50LE584d0r e
step (a): traversing the primary carrier sheet against a-knapp lifting

rol Ler nmeans to provide upwardly protrudi ng knapp on the inside surface of
the primary carrier sheet. 51 The nethod of claim4, further
conprising the fO{sL.gW& JaSd BRAD" LPhnd 1S bePLAD)1iduiavBhesd'D UBeakiAEA dth
surface of the cover speet d'a)g? nst ar:@%%ig fgeg& %?EI(% AR O Provide
downwar dl y pr ot rudi ngs ?i%?)p ort%af PHsT S SUPT ate of eCcover sheet .

6. The nmethod of claim11, wherein the high pressure conpression neans is
further charadter Apparatus foropborini@gceaprelanter £uPm godymers which con-
11111 | 111j5 Hi | | Baih ltHe repeating unit - 14 - 7.
The nmethod of claim11, wherein the water is free of’, any adhesive.

8. The nethod of claim1, wherein;t ALl gys1granul ar in form and
havi ng particle sizes distributed éu?ﬁﬂ?ﬁ(gﬂ%r(g(dt)hén 90% are between 4
mesh and 16 nesh. » 9.. A nethod of fabricating_.a,gegsynthetic
clay liner conpri SFrBi¥HFes,FPBRHy % spgentially of g’(‘?ﬁ g‘é’ng ?igyv&a?’ r on
an insi de & f acevweight mf gapPplymer coptpipingde; repeating unitp) depositing

bentonite on the inside surface of the primary carrier sheet;
(c) spraying water on the bentoni t-q-ivag e (ch,3 pesEd -qQr t he inside
surface of the primary carrier sheet; (d) spraying water on an

| NSl .de surface of £2oi Y &1 o Sosgeet ;by we 'ght of'(faqr{.ttﬁgggr_ééf&ttehefi?ﬁﬁlrrlﬁ{é’
carrier she]ﬁ]. and bentonite | ayer ungde rgeat{u.t @ (CONEr srﬁ%etf'ine

(f) depositi®ng the cover sheet on topg ) _éﬁf’(ﬂ'ﬂtg_ ,g?a er 50 L hat-

the inside surface engages the bent onP¥anic and gnqrganiq pigments ang gyes,

conpressing the pframrQ o & sheetby aighti o0& organicageringrgagdgepddireet
together by traversing the primary ° tivesgrrier sheet, bentonite | ayer and

cover sheet throughof 0 to 40 8h Presspy ereiQhR 8F Snéi+pdRgAfide—containing 10.
The nethod »f claim9, further conprigéﬂgn eahgl l owi ng step before step
y wei

(b): traversi ng t%eﬁﬁr{&nagyeocgrrl er shee al thpoals)sg&ggsl|v§{t|hnghgo&gép_

means to provide apR&r TP ; )
tion of polycaprolactam and copolyamides
prepared from caprolactam,

25 by hydrolysis with superheated water, consisting essentially
of a melting apparatus (1), a hydrolysis reactor (2) con-
nected thereto and intended for mixing and for carrying out
the hydrolysis, and a let-down apparatus (3), connected to
the hydrolysis reactor (2), and a separation apparatus (4).

- 30 :
4. Use of an apparatus as claimed in claim 3 for recycling poly-
caprolactam-containing wastes.

5. Use of a process as claimed in claim 1 for recycling poly-
35 caprolactam—containing wastes.

6. A process as claimed in claim 1, wherein oligomers which con-
tain the repeating unit -[-N(CH)-(CH3)5-C(0O)-]- are used
instead of polymers which contain the repeating unit

40 -[-N(H)-(CH2)5-C(0)-]~.

45
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protrudi ng knzBASBraktiengeseblachdfice of 980508 i mary @k + i QO5Q(AR441

:41.  The method of claim 10, further’conprising the follow ng step prior to
‘step (f): traversing the inside surface of t_he cover sheet against a knapp
lifting roller nmeans to provide downwardly protrudi ng knapp on an inside

surface of the cover sheet. 12 The nmet hod of claim 11,

wherein the hi ressur ressjon . neans is h j as two
opposi ng conpr&mﬁnl&* Po??%’fés]lg%tam by cleavage cf'I'h mo1kd ﬁh%%ﬁa%%ﬁuﬁ% ,
wherein the water sprays of steps (a), (c) and (d) are free any adhesive.
14. The net hodrlftoglcdi m-13, wherein the bentonite is granular in form and
havi ng partisl e sizes distributed such that nore than 90% are between 4
nmesh and 16 megdprolactam is obth2ned fikinhedpsdldcain-eohtdithihgd poSyhéetiin

clay liner w taglt%rtegsneéeopfs@@bﬁéw& mep@,} 4 66Rhg B 1§/merk Nen ! Q-

‘conprising th W N t.e : (a) ‘spraying water on an inside
surface of a p 1 t% gpgi%:talr |8f1n§heet to provide a wetted inside surface
of the prlrrary carrier sheet; (b) traversing the wetted
‘inside surfd@e of the primary cab (&) -$GRIs-8RITET a knapp lifting
roll er neans to provide upwardly protrudi ng knapp on the wetted inside
surface of theopmitdiyesaddnisdistiRgeéssentially of (c) depositing bentonite on
't he upwardly protruding knapp and the wetted inside surface of the
brimary carri Stron 4058919 ' BY U810V AbbErtdly Sontlihfy Une! BEpeat -
primary garrler sh [i_g];( tg or -, entohite

| ayer di spo d on top of themrgrf'l ef &e ?)0 |de a wett ed
bent oni te | ayefre® Shhdetooif tho plﬁTWFF@h% fr@fditiyes select ‘%hfé?é’l‘“ the group
(e) spraying water on an inside Mlsﬁ-atenmefalGQVQﬁnlc fidhers, targendei aeda
wetted inside surface of the couvmorgheit ;pigments and fdyesiraversing the

wetted inside grid ac@oOhotde cow weigh® W¥elorgBAeE #hdyo@PRnblddrilkdanall er
means to prgyi de downwar dl ytqvggrudl ng knapp on t he vvetted i nsi de

sﬁggﬁcgngf wettgta‘pe i e?‘?sgletete Ibé'ygflﬁ%ﬁeé né’gf‘hp? ggefo 1magr ¥°E%"e£ser

(h) depositing the cover sheet ¢4 o op of the bentonite

-

from 0 to 60 % by weight of polyamides, with the exception of
polycaprolactam and copolyamides prepared from
25 caprolactam, '

into contact with superheated water at from 280 to 320°C and from
.7.5 to 15 MPa and a weight ratio of water to polymer containing
the repeating unit —[-N(H)-(CHz)5-C(0)-]- of from 5:1 to 13:1 and

30 in a reaction time of less than 3 hours, with the proviso that
the reaction mixture, consisting essentially of water and the
polymer used or the mixture used, contains no gaseous phase under
the conditions of the hydrolysis.

35
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Iayer and - - 16- (1)
conpressing the primary carrier sheeti wetted - bentonite | ayer and
covér sheet together by traversing the primary carrier sheet, wetted
bentonite | ayer and cover sheet between two opposing hi gh conpression.
rollers. : 16. The nethod of claim 15, wherein the water spray of.
steps (a), (d) and (e) are free any adhesive. : ‘17. The net hod of
claim 16, wherein the bentonite is granular in formand having particle
sizes distributed such that nore than 90[err] are between 4 nesh and 16
nmesh. 18. A geosynthetic clay |iner conprising: . a
primary carrier sheet; a cover sheet; : a | ayer of
conpressed bentonite granules di sposed bet ween t he primary carrier and
“cover sheets, the conpressed bentonite granul es having a noi sture
.content of between about 20 and about 30 wei ght percent.

19. The geosynthetic clay liner of claim18, wherein the primary carrier
sheet having an inside surface in contact with the conpressed bentonite

gr anul es; the cover sheet having an inside surface in contact
~with the conpressed bentonite granul es; the inside surfaces of the
.cover sheet and the primary carrier sheet carrying fibers-which extend
fromthe respective inside surfaces and toward the conpressed
bentonite granul es. 20. The geqgynthetic clay l'inergof claim 19,
wherein the bentonite ifs granular in formé&nd having particle sizes

di stributed such lhat Tyre than 90% are bgtween 4 nﬁﬁh-agd 16/ nmesh
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