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c) removing all or some of the water from mixture (III) to
20 obtain a mixture (IV) containing caprolactam, high boilers
and low boilers and then

d) feeding mixture (IV) to a polymerization reaction.

25 The present invention further relates to a polymer obtainable by
this process, to the use of the polymer for producing fibers,
sheetlike structures and moldings, and to fibers, sheetlike
structures and moldings obtainable using such a polymer.

30 Processes for preparing caprolactam and processes for preparing
polymers using caprolactam are generally known.

Caprolactam can be prepared by Beckmann rearrangement of
cyclohexanone oxime using sulfuric acid or oleum. After

35 neutralization of the thus obtained mixture with ammonia, the
caprolactam can be obtained from the by-produced ammonium sulfate
by extraction with an organic solvent.

Depending on the processes for preparing the reactants used to
40 prepare the cyclohexanone oxime, such as cyclohexanone and
hydroxylammonium sulfate, and the oximation and rearrangement
conditions, the crude caprolactam obtained by Beckmann
rearrangement contains impurities which differ in kind and
amount.
45




2 Caprolactamis also obtainable by reaction of ACNwith water in the gas
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25 vVarious processes have been described for purifying the crude
caprolactam obtained in the Beckmann rearrangement.

According to DE-A-1253716, the crude caprolactam can be purified
by hydrogenation in suspension in the presence of a catalyst and
30 in the presence of an acid.

According to DE-A-1253716, the crude caprolactam can be purified
by hydrogenation in suspension in the presence of a catalyst and
in the presence of a base.

35
DD-A-75083 describes a process for purifying crude caprolactam
wherein the crude caprolactam is first distilled and then,
dissolved in an organic solvent, is hydrogenated in the presence
of a catalyst and then treated with an ion exchanger.

40
According to EP-A-411455, the characteristic important quality
features for caprolactam can be complied with by continuously
hydrogenating the crude caprolactam in a liquid phase process.

45 Other purification processes have been described for a crude
caprolactam obtained from ACN, since the impurities of such a
crude caprolactam differ substantially from those of a crude
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are prepared using caprolactam which has been purified by a
technically inconvenient and energy-intensive process.

We have found that this object is achieved by the process defined

25 at the beginning, a polymer obtainable by this process, the use
of the polymer for producing fibers, sheetlike structures and
moldings and also fibers, sheetlike structures and moldings
obtainable using such a polymer.

30 In step a), a mixture (I) containing 6-aminocapronitrile, water
and optionally liquid diluent is reacted in the presence of a
solid catalyst for the reaction to obtain a mixture (II)
containing caprolactam, ammonia, water, any liquid diluent, high
boilers and low boilers.

35
The ACN required for step a) is obtainable from adiponitrile, as
is generally known from Ullmann’s Encyclopedia of Industrial
Chemistry, 5th Ed., Vol. A5, VCH Verlagsgesellschaft mbH,
Weinheim (Germany), 1986, page 46, Fig. 8.

40
Particularly useful for this are the partial catalytic
hydrogenation of adiponitrile in the presence of ammonia as
solvent and for example, as suspension catalyst, rhodium on
magnesia (US-A-4,601,859), Raney Nickel (US-A-2,762,835,

45 WO 92/21650), nickel on alumina (US-A-2,208,598) or, as a fixed
bed catalyst, Cu-Co-Zn spinel (DE-B-954416, US-A-2,257,814) or
iron (DE-A-42 35 466) or a process as described in
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titania catal yst. According to FR- A-2029540, the reaction can be carried
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30 or froﬁ@@%’@ 48. The catal ysts descri bed are used as suspension
catal ysts in batch operated stirred autoclaves. 25 The reaction of m xture
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35 Thezgatdlders vel 6%iddLS hyusbrided | hanaags, f¢yanide85of ardhidium, of
lead, of mercury or of the elements having an atomic number of
from 21 to 30 or from 39 to 48. The catalysts described are used
as suspension catalysts in batch operated stirred autoclaves.

25 The reaction of mixture (I) to form mixture (II) can also be
effected for example as described in EP-A-659 741, WO 96/22974,
DE 19632006, WO 99/47500 or WO 99/28296.

Preferably the reaction can be carried out in the gas phase at
30 temperatures of generally from 200 to 550°C, preferably from 250
to 400°C; the pressure is generally in the range from 0.01 to
10 bar, preferably equal to atmospheric pressure, in which case
care must be taken that the reaction mixture be predominantly
gaseous under the conditions employed.
35
The catalyst velocities customarily range from 0.05 to 2,
preferably from 0.1 to 1.5, especially from 0.2 to 1, kg of
6-aminocapronitrile per liter of catalyst volume per hour.

40 The reaction can be carried out batchwise, preferably
continuously.

Useful reactors advantageously include reactors as generally
known for gas phase reactions over moving or stationary solid

45 catalysts. Preferably a fluidized bed reactor, preferably a fixed
bed reactor, such as a tray reactor, especially a tubular
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These include in particular gamma and alpha alumina and mixtures
thereof.

Titanium dioxide is amorphous and is suitable in all its forms,
25 preferably antase and rutile, and also mixtures thereof.

Lanthanum phosphates are useful in their various forms,
stoichiometric ratios between lanthanum and phosphate unit and
degrees of condensation of the phosphate units (monophosphate,

30 oligophosphates such as diphosphates or triphosphates,
polyphosphates) individually or mixed.

These compounds can be used in the form of powders, meal, spall,
extrudates or pressed tablets. The form of the compounds

35 generally depends on the requirements of the particular process
used in that it is advantageous to use powder or meal in the case
of the fluidized bed process and customary to use tablets or
extrudates from 1 mm to 6 mm in diameter in the fixed bed
process.

40
The compounds can be used in pure form (purity of the particular
compounds > 80% by weight), as a mixture of the abovementioned
compounds, in which case the sum total of the abovementioned
compounds should be > 80% by weight, or as a supported catalyst,

45 in which case the abovementioned compounds can be applied to a
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Supported catalysts may in principle be prepared by all methods
described in the literature. Sols of compounds may be applied to
the support by simply impregnating the support. Drying and

25 calcination are customarily used to remove the volatile
constituents of the sol from the catalyst. Such sols are
commercially available for titanium dioxide and alumina.

A further way to apply layers of the catalytically active

30 compounds consists in hydrolyzing or pyrolyzing organic or
inorganic compounds. A ceramic support can thus be coated with
titanium dioxide in a thin layer by hydrolysis of titanium
isopropoxide or other titanium alkoxides. Further useful
compounds include TiCl,; and aluminum nitrate. Useful supports are

35 powders, extrudates or tablets of the compounds mentioned
themselves or other stable compounds such as steatite or silicon
carbide. The supports used can be made macroporous to improve
mass transfer.

40 The reaction can be carried out in the presence of a gas which is
inert with regard to the conversion of mixture (I) into mixture
(IT1), preferably argon, especially nitrogen. The volume ratio of
inert gas to the ACN which is gaseous under the reaction
conditions can advantageously be up to 100. Step a) is

45 particularly preferably carried out as a process described in
US-A-5,646,277 or US-A-5,739,324.
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nol , pigferably 0.5 to 100, especially from1l to 20 nol of water are used
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solvent is then also the reaction partner, or in mxtures containing water
and a | i obhel 26N denedvamafagiousiyuieed dinl tbat Eoimcfude fren bxem0¢ BYkanol s
such agonedimngl espédbaldly, from 5 to 50% by weight, particularly
preferably from 5 to 30% by weight, solution in water, in which
case the solvent is then also the reaction partner, or in
mixtures containing water and a liquid diluent. Useful liquid
diluents include for example alkanols such as methanol, ethanol,
25 n- and i-propanol, n-, i- and t-butanol and polyols such as
diethylene glycol and tetraethylene glycol, hydrocarbons such as
petroleum ether, benzene, toluene, xylene, lactams such as
pyrrolidone or caprolactam or alkyl substituted lactams such as
N-methylpyrrolidone, N-methylcaprolactam or N-ethylcaprolactam
30 and also carboxylic esters, preferably carboxylic acids having
from 1 to 8 carbon atoms. Ammonia can also be present in the
reaction. It will be appreciated that mixtures of organic liquid
diluents can also be used. Mixtures of water and alkanols in a
water/alkanol weight ratio of 1-75/25-99, preferably 1-50/50-99,
35 have been determined to be particularly advantageous in some
cases.

It is in principle similarly possible to use ACN as a reactant
and also as a solvent.

40
Useful heterogeneous catalysts include for example acidic, basic
or amphoteric oxides of the elements of the second, third or
fourth main group of the Periodic Table, such as calcium oxide,
magnesium oxide, boron oxide, aluminum oxide, tin oxide or

45 silicon dioxide as pyrogenic silica, as silica gel, kieselguhr,
quartz and mixtures thereof, also oxides of metals of the second
to sixth transition group of the Periodic Table, such as titanium




25 n- and i-propanol, n-, i- and t-butanol and polyols such as diethylene
gl ycol arabsetsesédyl ene gl ycol, hydrocarbons such as petrol eum ether
benzene, toluene, xylene, lactans such as pyrrolidone or caprolactam or

‘al kyl substituted |actanms such as N-nethyl pyrrolidone, N nethylcaprolactam
or N-ethyl caprolactam 30 and al so cagboxylic esters, preferably carboxylic

aci ds havin from1l to 8 _carbon ato can.also b 2 1 ent in the
react i on.O 4w Fi“oﬁéh Aior &8i 3?%%‘3%6?16% rug\n]l;rér)’esuo ogﬁlglanom ?% di | uents

can al so PédgseBanIABATH OXide Faruxtyngsatherfls Ahsq uSRAYY AEPkanol wei ght
rati o of oxifes256f9the pragtthpabligs 1a18D/a801i98des5 fglic aBeeer Bt @xidAed to be
parti cul agHor iagvaridge@prasendgoh®en mddes. saharium wxpode pcrgtee esirwhl arl y
possi bl ® nigeds8xMED, asr dikeaet@ntherddd ALsR AoremeakYenéd ciiddsef ul

het er ogengoyse¢ataf y ﬁ;sscsl gg uge {8 (f%ﬂ’g%e acidic, basic or anphoteric

oxi des of the el enent’s of e secon rd or fourth main group of the

Peri odi c Table, such as cal ci um oxi de, magnesi um oxi de, boron oxi de,

al uni num'Giaddum; pRiGse ddObAUB50%idg c dHORI %}y QrB?F%e?ﬁJ@%l lica, as

silica geiglybidesse| guite, tgogsten amidei Rtumbstutesr sbpreaf sdlictiuges of

met al s1@fbdtheenc€hd box idess mshbidnansirel Qnkew D pofsstibe PexisadiveeFfabl e, such

as Ej 'et ani 4o Q,Q,ﬁ«@/g g&f»ﬁl?de% Qéhga@ld@ér%rnﬁh%ﬁuﬁ:?dé?ﬁhéﬁeigrzildﬁ| le, (Zirconium
X ul are

oxi des oftr%clt%u(% g fht{r’ls}s1 %@ﬁg é‘t‘ﬁﬁl'a?nmnsé&% as cgglﬁgrﬁ%@l%ﬁ,ﬂﬁghorl um

oxi de, prsé’s]éd Fh ﬂfn'b’sﬁ Sankt T ur °5e T %arth 5 nmixed oxide, or

m xtures thereof wth aforenentioned oxides. Further catalysts can be for
exanpl £5 Trenadiouemext dmednicobpoundsxicda, ber depeskivdah ohropitahnosthde,

mol ybdenwonipougias dfingst astoxhderr maixt yeesp tderchef PeModito @nble.bet ween
the oxi des mentioned are |ikew se possible. Also useful are some sulfides,

sel eni desq %'}%1“3 ké‘{ﬁ%ess f%&‘%ﬂeff rgdlr?z%e Egbgﬁ%sde P%EPhé@ésﬁ(?anf mol ybdenum

sul fide h 15
The af or Jff’éﬁtg‘%’ﬁé&a‘ébq?p&?ﬂdg E%ria%‘éh(’fo Ba ?1136‘?3 ¢8Rt EFFNRETS gBrongrjlg]s of

t he 1s20 @afd fprhenarpleyyMafpoBs the Peri od| c Table. Useful catalysts further
I ncl ude zeolites, phosphates and
These catalysts may optionally contain up to 50% by weight each

of copper, tin, zinc, manganese, iron, cobalt, nickel, ruthenium,
palladium, platinum, silver or rhodium.
25
Particularly preferred catalysts, which have very high
conversions, yields, selectivities and lifetimes under the
above-described reaction conditions, include heterogeneous
catalysts based on titania, zirconia, ceria and alumina. These
30 can be used in the form of powders, meal, spall, extrudates or
pressed tablets. The form of the oxides generally depends on the
requirements of the particular process used in that it is
advantageous to use powder or meal in suspension and customary to
use tablets or extrudates from 1 mm to 10 mm in diameter in the
35 fixed bed process.

Alumina is suitable in all forms which are obtainable by heating
the precursor compounds aluminum hydroxide (gibbsite, boehmite,
pseudoboehmite, bayerite and diaspore) at different temperatures.

40 These include in particular gamma and alpha alumina and mixtures
thereof.

The oxides can be used in pure form (purity of the particular
oxide > 80% by weight), as a mixture of the abovementioned

45 oxides, in which case the sum total of the abovementioned oxides
should be > 80% by weight, or as a supported catalyst, in which
case the abovementioned oxides can be applied to a mechanically
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Supported catalysts may in principle be prepared by all methods
described in the literature. Sols of oxides may be applied to the
support by simply impregnating the support. Drying and

25 calcination are customarily used to remove the volatile
constituents of the sol from the catalyst. Such sols are
commercially available for titanium dioxide, alumina and
zirconium dioxide.

30 A further way to apply layers of the active oxides consists in
hydrolyzing or pyrolyzing organic or inorganic compounds. A
ceramic support can thus be coated with titanium dioxide in a
thin layer by hydrolysis of titanium isopropoxide or other
titanium alkoxides. Further useful compounds include TiCl,,

35 zirconyl chloride, aluminum nitrate and cerium nitrate. Useful
supports are powders, extrudates or tablets of the oxides
mentioned themselves or other stable oxides such as silicon
dioxide. The supports used can be made macroporous to improve
mass transfer.

40
In step b), ammonia is removed from mixture (II) to obtain a
mixture (III) containing caprolactam, water, any liquid diluent,
high boilers and low boilers.

45
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When a liquid diluent was used in step a), water and liquid
diluent can be removed in step c) simultaneously or the water can
be removed before or after the liquid diluent.

25
The removal of the water and of any liquid diluent from mixture
(III) can in principle be effected using known separation
processes, such as extraction, crystallization or preferably
distillation, or a combination thereof.

30
The distillation can advantageously be carried out at bottom
temperatures of from 50 to 250°C, especially of from 100 to 230°C.
The distillation apparatus may be any customary distillation
apparatus as described for example in Kirk-~Othmer, Encyclopedia

35 of Chemical Technology, 3rd Ed., Vol. 7, John Wiley & Sons, New
York, 1979, pages 870-881, such as sieve plate columns, bubble
cap plate columns, orderedly packed columns or randomly packed
columns. Particular preference is given to a heat-coupled
multistage removal of the water and any liquid diluent.

40
Before the mixture (IV) is fed into a step d) there is the
possibility of removing low boilers and high boilers,
advantageously only the high boilers, especially neither the low
boilers nor the high boilers, particularly advantageously only

45 the high boilers, from mixture (IV). When low boilers and high
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columns.

The distillation to remove the low boilers can be carried out in

plural, such as 2 or 3, columns, advantageously a single column.
25

The distillation to remove the high boilers can be carried out in

plural, such as 2 or 3, columns, advantageously a single column.

In step d), mixture (IV) is fed to a polymerization reaction.
30
The sum total of the contents of high boilers and low boilers
without water and organic diluents in the mixture (IV) used in
step d) is advantageously at least 100 weight ppm, preferably
200 weight ppm, particularly preferably at least 500 weight ppm,
35 especially at least 1 000 weight ppm based on mixture (IV).

This step serves to prepare the polymer obtainable by the process
according to the invention.

40 Such a polymer is preferably a polyamide, the term polyamide
comprehending homopolyamides, copolyamides, block polyamides,
random polyamides and mixtures thereof, especially nylon 6
("polycaprolactam”) or caprolactam-units-containing nylon 66
(polyamide constructed essentially from caprolactam, adipic acid

45 and hexamethylenediamine).
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20 carbon atoms, such as 4-amlno-l-butanecarboxyllc acid, 5—am1no-
l-pentanecarboxylic acid, 6-amino-1l-pentanecarboxylic acid
(6-aminocaproic acid), 7-amino-l-hexanecarboxylic acid, 8-amino-
l-heptanecarboxylic acid, 9-amino-1l-octanecarboxylic acid,
10-amino-1-nonanecarboxylic acid, particularly preferably

25 6-aminocaproic acid.

Where such aminocarboxylic acids are capable of forming lactams
through formation of a cyclic, preferably internal, amide, the
use of such lactams is an advantageous option, more preference

30 being given to the use of lactams of linear omega-aminocarboxylic
acids whose alkylene moiety (-CH;~) preferably contains from 4 to
14, more preferably from 4 to 9, carbon atoms, such as the lactam
of 4-amino-l-butanecarboxylic acid, of 5-amino-l-pentane-
carboxylic acid, of 6-amino-l-pentanecarboxylic acid

35 (caprolactam), of 7-amino-l-hexanecarboxylic acid, of 8-amino-
l-heptanecarboxylic acid, of 9-amino-l-octanecarboxylic acid, of
l0-amino-l-nonanecarboxylic acid, particularly preferably
caprolactam.

40 It will be appreciated that it is also possible to use mixtures
of a plurality of lactams, a plurality of aminocarboxylic acids
or mixtures of one or more lactams with one or more amino-
carboxylic acids with the caprolactam of step c).

45
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car boxyl 'n?-xg‘ika/?ené’cﬁ'a(?ﬁi g no- | - pent anecar boxylic acid 35 (caprolactam, of
7-am no- | - héxanecarboXxylic acid, of 8-am no- 1-heptanecarboxylic acid, of
9- am no-| - oct anecar boxylic acid, of 10-am no-I|-nonanecarboxylic acid,
parti cul ey 2appbe et ardigappres dtgesmareomexe \puqfegabapptEtdadied that it is
al so passlphe, bregmedimminesesn wiich pharalkylensf moaetant;Cle—-pl urality of
an nocar iwefeirebagi dsnt aihsMExomr 2xo0fl40NBots prsferhbly afFomist oobe, or nore
am no car@pphi Gtékd dsulint Bst Des CARMANBEESPAR, St,aRatimidopi@ad/ 51362

1,5-diaminopentane, 1,6-diaminohexane (hexamethylenediamine,

HMD), 1,7-diaminoheptane, 1,8-diaminooctane, 1,9-diaminononane,

25 1,10-diaminodecane, particularly preferably hexamethylenediamine.

Hexamethylenediamine is obtainable in a conventional manner by
double catalytic hydrogenation of the nitrile groups of
adiponitrile.

30 .
It will be appreciated that it is also possible to use mixtures
of a plurality of diamines.

If desired, it is also possible to use diamines derived from
35 branched alkylene- or arylene- or alkylarylenes, such as
2-methyl-1,5-diaminopentane.

The caprolactam obtained from step c) may also be used together
with a dicarboxylic acid or in a mixture with a plurality of

40 dicarboxylic acids, i.e., compounds having at least two carboxyl
groups. Preferred dicarboxylic acids are the alpha,omega-
dicarboxylic acids, especially alpha,omega-dicarboxylic acids
having from 3 to 14 carbon atoms, more preferably from 3 to 12,
carbon atoms, in the alkylene moiety, or an aromatic Cg-Cji;

45 dicarboxylic acid such as isophthalic acid, especially



13 If desired, it is also possible to use |lactans or am nocarboxylic

aci ds dergosu/$13¢2 br anched al kyl ene- or arylene- or alkylarylenes. 5 The
caprol actam obtai ned fromstep c) nay al so be used together wth a diam ne
or mxed with a plurality of diamnes, i.e., conpounds having at |east two
am no groups, such as aromatic amings, for exanple 1,4-phenyl enedi am ne or

4, 4" -di ami nod e ropan aI| hatic am ref rred.aliphatic
“anines ar€ R é%ﬁ%‘hﬂfp Bg ?If%ﬁn%fgp g‘éscﬁé:goﬁﬁgﬁneﬁcar k18 A

al pha, orresglélhalaﬁy%%%‘thea‘tﬂnﬁ $CaFRRGF P63 to 14 carbon atons, nore
preferably from3 to 10 carbon atons, in the al kylene noiety, or

al kyl ar yldieail pas, otfegsJagd chEbox Pl id abd deat bed ateomBrieNptédealyl noiety,
prefer rﬁdluﬁalfyg@f,aré canwana%bﬁb&auaﬂck%%yl £ ayieascwbi gixyhavwe an al kyl ene
15 group of; QL | € s) ?e% 2&%% EE"‘PP&ntzh%o ”Brﬂdxfe Fe?&ﬁh the two
am no grgfurgm suc %1 € I'am ne_or gref ﬁ m x enedlgm ne.
The al ph dafi & Eeﬂ %H’%’ e BPef }Fae&ﬁx} FrHaS?

al pha, onelgaCEiLakt nedidn WHPEANE hk %IWIaéH@erb’r“et%m(ﬂ ceputarisy @céfapl y

cont ai ns Huteme3 1} é-dicanoxgl pe edetidlagipiom@id)o pepteaebon at ons, such as
1, 3- di aeri NGPEARaRBox Yl 4 Aicadi NEhhdaERe acid) p- ik aTielQpent fderboxylic

1,6-di am;&*aeﬁeﬁseﬁ@ t)hyhsa@c@rxeam ﬁedlck!t\@ 31111.0 aehamawmea%ane

1, 8-di am QNaogtane non n%artlcul arly

prefer ablol)r/r Xafet il ?grfedlgé%aﬁe ld actlﬁ fseenead: ama%g f’saﬂ]qg} alnable in a
convent i ofrd~ dﬁﬁﬁﬁ@?ch &S&Bred%caﬁ%ﬂ')}t'll “AY R R CoAS Y, the nitrile
groups ofparadicpdarty innefezebly Winldoécaﬂprem ated that it is also possible
to useldn xtures of a plurality of diamnes. If desired, it is also

possi bl e Afipiseadi@nideptdehames i AMcoabeht fore thaahky| B exidatabyl ene- or

al kyl aryl enes,c18HERa@s. 2-nethyl -1, 5-di am nopentane. The caprol actam

obt ained fromstep c) may al so be used together wth a di car boxyl ic acid
in a m xtyre with pl.ural it 4Q di car box acid conmpounds

haV| ng at'l &adt Pﬁoa%eﬁdifﬂad "i)‘bp‘§ 1By 8?%? r%"tfy §8r B%x‘ﬂﬁef é“lé‘ffhﬁgsare t he

al pha, 2etfa2 @ilusebbylafc daeptRoxEsise@calfy al pha, omega- di car boxylic aci ds

having from 3 to 14 carbon atons, nore preferably from3 to 12,

If desired, it is also possible to use dicarboxylic acids derived
from branched alkylene- or arylene- or alkylarylenes.

25 The caprolactam obtained in step c) may also be used together
with a diamine and a dicarboxylic acid or in a mixture with one
or more diamines and one or more dicarboxylic acids.

The polymer may be prepared in the presence of additives

30 customary for the preparation of polymers, especially polyamides,
such as chain regulators, heat or light stabilizers or pigments
for delustering or coloration.

When the polymer is a polyamide, usual chain regulators include

35 for example monocarboxylic acids, such as propionic acid, benzoic
acid, monoamines, such as 2,2,6,6~-tetramethyl-4-aminopiperidine,
benzylamine, diamines, such as hexamethylenediamine, m-xylylene-
diamine, dicarboxylic acids, such as terephthalic acid,
naphthalenedicarboxylic acid, adipic acid, trifunctional amines,

40 tricarboxylic acids, useful heat or light stabilizers include
2,2,6,6-tetramethyl-4-aminopiperidine, variously substituted
resorcinols, alkali metal halides, optionally in conjunction with
copper(I) halides, useful pigments for delustering include for
example titanium dioxide, zinc oxide, lead white and useful

45 pigments for coloration include color pigments such as chromium
oxide green and phthalocyanines.




carbon atons, in the al kylene noiety, or an aromatic C8-Cl2 45 di carboxylic
aci d suc i halic acid, especially 0050/51362 14 terephthalic acid,
and. al sotbfy%%%cl oal kanedi carboxylic acid such as

-cycl ohexanedi car boxylic acid. The al pha, onega-di carboxylic acids used are
nore preferably 5 linear alpha,onqu-dicarboxylic acids in which the

al kyl ene noiety (-CH2-) preferably~Contains from?2 to 14, nore preferably
from 3 tG'hEZPrE%‘P%ﬁ)rPaé’laS‘ﬁ'g?r%u@’F HLeppRipe-the PAL¥BEHHRA it€acid  (succinic
aci d), priopaneian Fatiregprbosyin gensirdl( b uthe iRrogekd) parameters for

but ane- 1 pfedhe tiid) pollymeracusifqdiyiieC caprd)actpanbvaneiddd Ib-adipedvboxyt i C

aci d (pi Rbicesacily sheiangrdedsingrbReXytdricesA@ird §SHPRS ito Aeklimine

hept ang; 'n7hd¥&§r%1 i nggifg}%%ﬁﬁgxyﬁriﬂﬁtdg , octane-1, 8-dicarboxylic acid

(sebacic "acid), nonane- I'c aci d, decane-1, 10-dicarboxylic
acid, particularly preferably adipic acid. 15 Adipic acid is obtainable in
a conventTIhGnaplymfnfr’f‘er0bt§9léibﬁ%tbmﬁheopr@‘}%ﬁ%w&ﬁé.mgtt%ﬁhe Bavappteti at ed
that it icsnabsoppossiseldetbopusduas Xtibees, d@Eedflikepstrattiunesorndi car boxylic
aci ds. |fmodashged, Td procakspponiithre tor s dliciagboxydriL, adtedsl s i ved
from bjanghgd: 8l &y | SREMoRRiAGY | &% t8E AoV Y beneRe Zmeligomapr ol actam
obt ai ned |, 5L 6B f)s TTBLnaLEP BS HRCH LoV NEl amih bDs sl AIDARARY 2
dlcarboxﬁ,lc acid or i a mxiure t one_ - or re diamnes and;one or
more di coriBEXS! | TheRtdEe TRESHIIARReRIARYO K e JAPEAP? ST BPESARRS of
addi t i ve3s309cps¥® ARy ol 8F taR PYRREFRLAPY o RITLOF0RY FePEOCasfpedPH| Fyall

pol yam desocessitig abl ffleaences aieatsimple heatdegrerinigbt istalbidw sempler

pi gmeniss predimdedtis leSipleRrgm@ht €0l oration. Wien the polynmer is a pol yam de,
usual chain regulators include 35 for exanple nonocarboxylic acids, such
as propionic acid, benzoic acid, nonoanm nes, such as

2,2,6,6-tetranet hyl -4-am nopi peri di ne, benzylam ne, diam nes, such as
hexanet hyl enedi am ne, m xylyl ene- di am ne, dicarboxylic acids, such as
terephthalic acid, naphthal enedicarboxylic acid, adipic acid,
trifumional am nes, 40 tricarboxylic acids, useful heat or |ight
stabilizers include 2,2,6,6-tetranethyl-4-am nopiperidine, variously
substituted
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resorcinols, alkali nmetal halides, optionally in conjunction with
coppertlb gﬁbgg%%q useful pignents for delustering include for exanple
titaniun18|oxi €, zinc oxide, lead white and useful 45 pignents for
coloration include color pignments such as chrom um oxide green and

pht hal ocyani nes. 0050/ 51362 15 The prfocess paraneters for preparing the
polymers of the invention correspond in general to the process paraneters
.for preparing polyners using pure caprolactamobtained by a prior art
process. WAmgA & | processing differences are sinple to deternmine 5 in a
few sinple prelimnary experinents. The pol ynmers obtai nabl e by the process

accor di ng. t oat heoddBEL Folr OPre Sl e aPHetorsed Wil i edmpeiddders, sheetlike
structgres and noldings. The process paraneters for producing fibers,
sheet | 1 ke 10a§trgg5grfs and. Idingi fromthe gq#yners of thq:quention
correspond i fi) geh&f &t QQJatﬁégg?E%e ) FRPARBPEPY Y PPEARE MY FihaPE,
sheet | i ke struct YRERY il thEl BFp3RNGe & BoFfhet¥sobtaickREALN LB g tTLe

capr ol act am pr epéEEH dontaipihorcaprolmctess sampgryi snwaker privb@s $iaigers
differences are ahdplev teiderefmienin a few sinple 15 prelimnary
experhpgents. 20 25 30 35 40 45 0050/51362 16 W claim 1. A process for

preparing a polyPEhoy Y GhnBRTRI £GP i BhrLCREH| NG BpTLYRUE Snfildaggont al ni ng
6- am nocapronitri g an tvvater in g presen etof gpp% E ift 0 _obtain a
mxture (11) cohthf hiFRFtEéAPrBY acARRL 2 ABni Y2t S IPMPEHI BT 13895 198nd | ow
boi l ers, then 10P®}!9%Ho¥"RY amonia fromnmixture (I1) to obtain a mxture
(I'11) containing caprolactam water, high boilers and | ow

15 c) removing all or some of the water from mixture (III) to

obtain a mixture (IV) containing caprolactam, high
boilers and low boilers and then

d) feeding mixture (IV) to a polymerization reaction.
20
2. A process as claimed in claim 1, wherein mixture (I)
additionally contains an organic liquid diluent.

3. A process as claimed in claim 2, wherein the liquid diluent
25 is removed in step c¢) before, during or after the removal of
water from mixture (III).

4. A process as claimed in claims 1 to 3, wherein the low
boilers are removed between steps c) and d).
30
5. A process as claimed in claims 1 to 3, wherein the high
boilers are removed between steps c¢) and d).

6. A process as claimed in claims 1 to 3, wherein the low
35 boilers and high boilers are removed between steps c) and d).

7. A process as claimed in claims 1 to 6, wherein the sum total
of the contents of high boilers and low boilers, reckoned
without water and any diluent present, in the mixture (IV)

40 used in step d) is at least 100 weight ppm.

8. Polymer obtainable by a process as claimed in claims 1 to 7.

45



boilers, then 15 c¢) renoving all or sone of the water frommxture (I11) to
obtain agisgry13dd V) containing caprolactam high boilers and | ow boilers
and-then d) feeding mxture (1V) to a polynerization reaction. 20 2. A
"process as clainmed in claim1, wherein mxture (I) additionally contains
an organic liquid diluent. 3. A progess as cIained in claim2, wherein the
liquid diluent 25 is renoved in st c) before urlng or after t he
removal & E€ePfFRnRALTEFeOTIF13IM £ far PRI Ngs Ftber freFeRtLEe ms 1
to 3, wherei strhetings dnsi medding®. renoved between steps c¢) and d). 30 5. A
process as clainmed in clains 1 to 3, wherein the high boilers are renoved

bet ween Sltoep%‘l%lar§ndsl¢§etl@keAs’Qf@@@.ﬁ%saSnQ%Imgsnoﬁi;ahﬂﬁbﬂe tw@idg Mherein
the | ow 35 b lgﬁgrggp Qiegoiﬁeélsagr[% renoved between steps c) and d. 7.

A process as “cl Al s wherein the sumtotal of the
contents of high boilers and | ow boil ers, reckoned w thout water and any
diluent present, in the mxture (1V) 40 used in step d) is at |least 100

wei ght ppm 8. Pol ynmer obtainable by a process as clainmed in clains 1 to 7.
45 0050/51362 17 9. Use of the polymer of claim8 for producing fibers,
sheetlike structures and noldings. 10. Fibers, sheetlike structures and
nol di ngs obtainable using a 5 polyner as clainmed in claim8. 10 15 20 25
30 35 40 45
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