:ope3ey] yZL6T :P Z 2 MAY 2002 Continuous extraction of polyan de %2 MAY 2002
Specification The present invention relates to a process for continuous
countercurrent extraction of polyamde in a vertical two-part extraction
colum by treating polyanide particles with 10 recircul ati ng agueous
s-caprol actam solution. Nylon 6 (polycaprolactam is produc m Hw
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caprol actam nononer and ol igoner content of, for exanple,

15 weight. Left in the polycaprol actam pr oduct t hese | ow rml ecu?og? wei ght
consti tuent s spauseicatdiesi rabl e effects in further processi ng of the pol yner
pr oduct an® nust therefore baatchwi se extraction with hot water (DE-A-25 Q1L
348, DE-A-27 32 328) and by 20 distillative renoval under reduced pressure
(US-A 4, 376, 688) PEP§TH SBYEFhEAR & 1$-E5n"P EP B 58550687 Bt HHESE processes
are all carrpeén‘eﬂtcwrtermtaﬁxéy@ct@nr edoperyapidmdy au¥enpladle teietPakt abl es
for reasons ekteavtieonreiuah Py otmecttiiog potyaccisopartkEoleswiam 6, these

processes ,eaveiresidualy ayheass ablaprébaddmi kanatisx! ract abl es) consisting
essenti al I y of caprolactamoligomers which are sparingly soluble in water

or involatile, especially dinmers and cyclic oligoners. Various apparatus
has been proﬁ(ﬁéeu § ofpadycentel agtdmwisopeeduesd POARTEX iAatIONf PEmM
pol yam des. eBedirdQActan. ditse |ppdgsapnobad ttaac obaraiged ums tahabprslatitarded

into at Ieas;nohwﬁeﬁca}ﬁﬁoltlaem@i(té&&temt olB§i F@r re3Gimplel, atesh W tthi n1eash zone
in counterﬁ%@%g t%éﬂelkle e oyt DY LR IR, 4 mgs %@f mBidelad he
zone and reintr UCtIO {11 e%gré appar atus is
35 descri bed) S &U53Y 6‘%551??? 5 ®999 and
DE-A-17 70 0@7°°‘F%S’r’§? L?r‘foﬁﬁetﬂ%{Y“&FéprPEPQE?‘érﬁ%ﬁ&%r tB‘é*?%f%‘? s HPURY G Ler
for 40 caproladuawrlilyonthisnis RCCOPPLAERES PIOICORFLBACES Orhibatchwigs, for
exanpl e accoeditngetion] RiAh4HoD 26238, (PBeAny$ 0Nl B48hi PE-&+ 27 HeBRreéat amkd iyt h
a sol uti oreoofaike 0m diivieO rBRGw PI airicablrydated rprastireo (7% of, 39680 Pl &EL am
to renove th%n“@&ﬁ%rﬁé&ﬂ&&'EEeaﬁrkﬂ¥D02§%44Béa ﬁﬂva TheBE BFétedsiist hab! a1l
treated in C%lé?%?éé urt %tgta% oc\éergggv#% n(a é ) 40%9 Of caprol actam
aq g

in the wash wa ages are eac 43 24 616

di scl oses a [rGERS gﬁfr’éﬁ? W Af SRVETT %‘% i RTBFBARYS 2RV PR A K rer v
| ow resi dual FPEVEBY1QR & FBPPE BERERFGFalbaNT IRFiEuad PREEICIARAGE, 2 2

MAY 2002 25 (methanol-extractables) consisting essentlally of caprolactam
oligomers which are sparingly soluble in water or involatile,
especially dimers and cyclic oligomers.

Various apparatus has been proposed for extracting low molecular
constituents from polyamides. GB 12 97 606 discloses an
extraction column that is divided into at least two zones, the
extractant being recirculated within each zone in countercurrent
to the flow of liquid by removal at the upper end of the zone and
reintroduction at the lower end of the zone. Similar apparatus is
35 gescribed, for example, in CzZ 253 019, FR 15 18 775, DD 206 999
and DE-A-17 70 097.

30

It is known that caprolactam monomer acts as a solublizer for
caprolactam oligomer in the extraction of nylon 6. This is why,
for example according to JP-A-47 026438, the nylon 6 chips are
pretreated with a solution of from 15 to 90%, preferably of from
40 to 70%, of e~caprolactam to remove the water-solubles. In

DD 289 471, the chips are initially treated in countercurrent at
above 60°C with from 1 to 40% of caprolactam in the wash water
(the percentages are each by weight). DE-A-43 24 616 discloses a
process for extracting nylon 6 to obtain products having a very
low residual level of dimeric s-caprolactam. Here, a first stage,

LOASA BRI

*166166*

40

45




2 which features an extraction with from 41l to 80% caprol act am sol 2td MAYaQ002
from80 to 120C, is followed by one or nore postextraction stages, either

W th water- at hi gh tenperature or underrﬁreduced pressure. In JP-A-48 002

233 pol ycaprolactamis 5 purified by adfixin he nmolten polynmer with from
5 to 30% st r BhYEH f@éﬁ%?éc%‘arﬁ’%tdtaﬁﬁilleﬁ Whih t Bdr tPy8 4y a@RECLaStA™ i ng

di spersi on asolwpimrB@tt 6raR0RD ite 430&8R: riticddoweubn.oren o3PmAr&3 071 196,
pol yan de i spbstditaldcyioxnt seaderd Withea WiDth agiteeuatmeljiirdeapdrihere or
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t he pol yan déispgyssionr etekromdledonil2f°¢ rigmas teestsa%ﬂsqrr @rdguhn 1 5lmqueous
capr ol act am spiasgpw7at 166 prpalyamidé20€ 1md i Iy extradiage wand s idt from
0.1 tg 5‘t’/0 St beREY %ﬂﬁ@@ﬂsaxg@p&@na ehai s6d Wi droat 167 e siPBct Be lAP & Hen 2809/
second st gge I 0 0
strength gg %eelf r{% Z’qn;lg %ghe %%ﬁ%%ﬂ?l on a%r%&h%Ogawg S%R {Hje?gﬁ f;l to
e e T Rt

wat er, whi chwigh pﬁffbtee?wfi/la@?-aﬁ‘rGén'%ﬁn"c@rﬁprlie%st%%lsl%a ufes9t- a reduci ng
agent, in théP|ast5 9259619 TdicwH osescaswebt istmager expradeiablpyocess ivderedn
W t h recover yhansblyamside Othige %t egactabtes Widh Feamohstofsoanytfenygemnt al
prot ecti 0AsapGu&SAN¥MroLacHis YolREbH at]Pfﬁsn@G/ol@@ §%|°cd'1%CLR§e§u%t

continuous n t ere ar water in
count ercurre% ‘Q%e e(riﬁﬁ'%ﬁl a o2 H%Bp& O%Brﬁ_ﬁ:h §5rac{| o% g tg
O s, Eeos b b 10 8 Ey g e oXS AL 0T LT QUL i,
aspirator, a@@fsEides eR %’a'b?éﬂtd@?aw‘ahda? aqnas PAFoSYBENIRE Rppisiahts via
a distribut ot-daprafiectan sdimtianeat efzedm 9 thela8il rfprofroMhe toedi Hauts
extract abl2esifotHeeHirss i‘&/agé ranidEaf- 4Qbr b D wikh caprdllaatbanTodd g@tel,i S

renoved from,ppbyard g,%eﬁéf LEE@é &N te SMplr sBYT EmLAP aabast 48 A%

extractant Spe gl {0 d0h: [ 0 'atewat tl&'h%s@%?&’ﬁeﬂ‘.%% tBg gisadvantage
t hat adheren tam na eta 8 stl c 1. ness .0 e C |§s i n subsequent
operatl ons. y SEEIRRSE era ures the chfpes vvoul €al so di ssol ve

in caprol actﬁ?‘r’f’f"t‘f’%"’ﬁ’&ﬁ e??’érﬁeasﬂﬁlsugffnﬁn\ﬁa’t%’}meé‘rt%t’ QE&AIOP 8Rd SEFQEYant
for the péPydaserdicigilys 7P-3<50/d6f AP4fdEsAloses achPRYENUNS préaerf - day
requi renment ektrasicdumheexin adtealbhéps care ety acBeBiidnevadeter 4ot obt ai ned
Wil typical tyuberrusekbntipn havdireg lasisgtfac bahkes £ cold anitrattic®mizudd to
15% sim | aryion Whifdi tlisn 08 %—Bﬁﬁr&@éé&n@fﬂl@h@' 2%t AR COID i kS X IgF@ct ant s.
The extract Egi/ d'atn' QQ J:éltdrnCl Qxé@ow %rgg‘&@tén? afz{hdt %Q'ti:'?ﬁ@d ’Htg

silicon di e po

n ese tot
stabiliza _apparg% g §18 ]\{%stcg‘?l |s¥l nsgﬁ:FE eéges § ein
conmon that é??ﬁ’e@rtotrhe P%s?%ﬁj‘aquaéx??‘aﬁ?%tm%%(?ﬁf‘éﬁt‘ ofs chips is too

hi gh or that the aqueous extract has to be highly concentrated in order
that the Caph@'ﬁéﬁ@m@%@nﬁom %ﬁBEQiQ&E&m&l‘l‘ RBBT i MR ebeEYSh €d 5
into the pol é@} gﬂhp ratﬁ@ 'J?Pé C{g}éof&&a{nﬁ%% 8%!&9#%&9

t he concengr Fer a e réemen
obj ect of B?h% tﬂvg?t i%n HPH E%w. I g‘885§a§ otﬁ“uellﬁ‘l G?Y"’P

pol yam de totaat/@f%errewtrwmct@vaﬁy&e%mﬁgcawﬁ |C§0ﬁBPSCWR~°nd@t
gener ati ng | svhpequeinnepe it Bs.adibaaovémay iaty thelsewt enpe radiugies e st ive rthamps.
15 W have fooiId thab, dssspIvesiitglprobastapjcisone agbémy.ed according to
the invention by a process for continuous extraction of polyam de
particl esgoespecial ly pol yam de chips or flakes, in an essentially vertical
extraction cofinh WadeHgoanvalfie Y@Posxas RXLHRCL AR ERT cepriod¥amide repims
extraction cotuis vergyt disf26uldi wodedhievte thw mesestaday perdudramagt anf
extraction ipesittudll estrzepeoMd koatbRES remtﬁt.i Rthelextr 4OY0cHtaeA8d hvil
wei ght aqueonpﬁcaCﬁ Laﬁt%ﬁé&'o‘ﬁt h90: A0 NBA ol tLBEe S CEMILnEOBE ¥4 5
water in COUQ e{§%v SLmllar to what is obtained using caprolactam-comprising
extractants. The extract may additionally include inorganics such
as titanium dioxide, silicon dioxide and manganese oxide,

typically added to the polyamide for stabilization or



25 The process has the advantage that the |evel of caprol actam ol in"PfAYi ?UUZ
the polyam de chips is reduced in a sinple manner to obtain an extrac

which requires distinctly | ess workup before being feedable into the
polynmerization reactor. In addition, the’required | ow residual extractables
content of <dglusferspeciBiisfing ProcEgser HRWerin iaPmaeRi ehad ¢ithey the
econom cal anessdupl eextaravtiabilas acenteglte ofxthacthips dpppavathisgsh Hrethat

extraction, rheca¥fioudOMrdes hhe €eYed adghOW teMRIntehtO41 HOMHder that

sorya dov TSI AP Sl SO MOSBER ne B
bol yan do- formtR g@ RIS P s@;t%?@eaaﬁ?%ﬂ&r #REF i D4 FEFERGR B8 ng
preferabl y nGWIREISERHAPINGRH-BHLIRT githiclspeer as) ARBFCFearle (RAPTIB% by
wei ght . Pref ereqedreoéytsd de-form ng starting materials are diamnes and 40
di carboxylic acids suitable for form ng polyam des. Suitable dicarboxylic
tom, eonag A1 15 FhGTH I OF0Lha BT SRR S BHIPH o0 BFBY Gl hdPE=861 #Pand
i sopht hal i'c ®SFdIyYoRg (RDIYETIAGNT AR VALY, 1PBr rektiile ledpkape dioneress fadi ng
from4 to 1_2,01_4§omepe_eoiviauhqa_tf geneﬁattim%,lacaebmﬂtattas_rmf eksractant having a
m xyl yl enedi agivnextbac#bixs pepbeny) ) net hane, 2, 2- bi s(4-am nophenyl) propane
or bis(4-am nocycl ohexyl ) net hane. Di carboxylic acids and di am nes 2 2
(SAY 2002 4 can each be used in any desired conbinations, but,
advant ageous¥¢ havanfemnd \Fesnt spERT G inglYpak it Recitndssa¢higved
si gni fi cance sgrergihy cepridleadhuentiwh byl paprdesshadead cont tapred astgaption
hexanet hyl enedi poipemdel prirtdcaeds pidspreiid]l 1y spphidaaldec cachsl &r adkes, in
terephthal i c ;aCkdsefoi Ay dRreNERS ditRiacRhibY COTMMH 2@ 1h50M Zadueoha% by
‘t"’e' gg}) y gf Ca%&%&é& éxﬁ@”%%"ﬁ[ c Ly Qx's%ﬁgagh Oéitlgz%'é%rione?&ﬁﬁﬂna't'h)éf foms

ol yarm db 2o RS 460 e} Rad ot o5 ERFEREAL Ehet SHGESPRO £ o1 57
pol yam de athi 8 ne 1a Sl era m I 1. to
4 x 4 mm forFoBRaltbtR hAREIZCBIRIRE ilCar 4RAPRETRAESS PHgYelRth 2gugOPSmm 15
The pol yani descapeal anppragddivtmomiang theh e tissEerany i Mitbswateh s
del ust er ant s coengert¢utwaritum di oxi de, nucl eati ng agents, e.g., nagnesium
Si ![I cat S, ft abi Idi ze_rs],c e.g., coppter(_l ) hal E[des and al k?I [ _rlr_lﬁt al dga![i des,
antioxidants and reinforcing agents in custonary anmoynts. e .additives are
Lypi cal |y 205G BEPTTE "6 SOFI ROYBIAE SRt N oA T P2 ag TRRP M Bet or o
the pelletizioAg9sPeh. *THEHEPYARTIRE HNPS BBt BRMRAFaffef PHEPISOFPRBPF 28R on
and subsequembtpén|an | e2etriagT which e@quérﬁﬁed_%?\blmlﬁc 1p§ef‘e?ldm?y bggore
t ubul ar, ext badhyofeeddhlen inika &hé rgolypertast bon weaertoti. rrmladdﬁtdbngaxanqal e.
The chips carebgisepardt e@sineal t&ertdcraspest tageamt o Ryo assepapatially
means, for, exa@gPh g, o ANhmre LHERch fURIPTR bhYeddndhilRIPERAL $41p 1 mhhR8Y 20
extractor head- 37 ie@qéﬁ‘t%%&?ént a%‘#l%?ty”-‘gﬁr%ﬁér%@?ﬁgh'éifﬁra%%%ﬁt Col urm
inder g avi t §TRRACST U SERAFBAGLAH 1TVE IbSEeOBTSTIE GRPFECITON CORGRT.
Water is conftPABokS| §hg &dsien 1Bt ex e s @TBFeER®S ext racti on col unm as an
extractant which passes upwardly through the extraction columm in

count ercurgseiy, ;£ 9 %@%&Waﬂﬁde@% n@%&?&%@%ﬂ&té@%@ @:%PB%&Q}{ P mononer

and ol igomer in_t bottom rfeglco .ﬁxt%gctl on Y] e sgﬁondth
zone. The extPREPARTTTS FALEREGPSE RPIWATEAE TR i S T6F THAE BT addPonthe
col um (ext r §2PEPLAEEAN-deTHvedeRPF Qo LB dPT ¢ Her #h s ROt ohess AhagcBanPy
for 5 to 500vepohterednacipdlyongb$lesst thaa 2b% aby welights - oPrefrrned r act or .
The extract apblyampdes Bimading staheimymagertiAbs t ope afiatbieesi &1sd zone and
rei ntroducgd gii Bhehdiel fxXldcaeki 881 €44 e ohn fabﬁip?gdarpamgggn afiddpaefl irst
zone by a di $hELPHLLAG Melleal d, Uld QUINEELE: o R Ear bl B 8130
possi ble to proceed 45 conver ef L l.e., e extractant 1s Jho&ré)awn n the
bot t om r egi of2¥ABI r ¥R rso&ﬁcég F?yfl?%_ HEGPSr eGPRTC aRBUnt W xflaéb?ﬁnt
recircul ati ngtame hi and Hel sise 46T PBh RSN asddt ARg | igpphthalc agid pFydtable
diamines are, for example, alkanediamines having from 4 to 12,
45 especially from 6 to 8, carbon atoms, also m-xylylenediamine,
bis(4-aminophenyl)methane, 2,2-bis(4-aminophenyl)propane or
bis(4-aminocyclohexyl)methane. Dicarboxylic acids and diamines



5 the one hand, a tenperature and concentration equilibration is easz,lrmy 2002
W thin this zone and an intensive mass transfer takes place at the phase
interface of the polyam de particles. On,the other hand, the flow rate of

t he aqueous sol ution should not 5 exceed4the Swirli poi nt of the
particles. ASEHr BRTRyIRE USRE JBI BRY 1P T eFefieFRIN3F 1§’é‘% wWPERi 43¢ 2P8ABRY r om
about 2 to 26-nreh, epiiafadieall yahie hif tnﬁétnahgerfxr&ﬂssrtléllslqmrflcance are
addi tion, theodytaprdlactheadntasobydmairdger bdsededrercapradathansecond zone to

addi ti onal Iy HeQHRE EF Pdn AN ¥mENe FAhd G 14D aliiphe al&doa&tsbﬁheﬁali@ec&ati o of

the cross- %e%tn'd‘?[}?' -1 'thtngeaéi&St zone to that in the second zone is
within the range Trom about 1, especially within the range from

1:1to 2:1. The ratio of the length of the first zone to that of the second
zone is genemalilyymidd Riipsheyp gl roaomp@i06: drdm 21:th, 1pteperatilgyt1sd£wi thin
the range frogQoiadid dndmdr dhE éﬁ%@%@&%eoi dnfe eégﬂ')@&faqu headni &
within the ra ngﬁz%rom 1eq0 00%49 ?t%a% I\!{\é nré fL' gr fYrOQm 11%65 to
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from20 to 30%wi thin the extractor head ThIS prOV| des for faster and,
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u as a ro

t he agueol®d so which her Specific gravity,

extractor hef&®Pnto the second zone under neat h. For exanple, a
honeyconb- shaped constriction can be used to raise 35 the superficial
velocity of trhe pscpidiidedchifyi sbiianel afher natid PY1Yteol zatiod lapw
cross-section,yaderdigatiy ﬁa‘él%{{@&t&re kegdeaddid iQRa h)ftpr;s»ef@%b@yvery
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desired. Si nkflaﬁgro?y t%éeﬁééé‘?:é?g FRanfet Z/RE EFYPRISTe aé‘ﬁ?t pERtYe™head is
further prevenstemilveddcrngemperatanserdt fremiaP ttoe 988Coridhtroducey 44 dipes
to 40C, prefevabby the faxamredOidw AIGmnas icenpairem tthet hettamper dkade The t he
first zoneg khipddpddsdriowhireraxy racicuth 4hef éoiraclion tyliumn tilivlezegoadizpne
is made re ata'ntielai/e "H:Qaféhla}é eanst rued i@ et B St 88 BAGack2bn CXHTME WHbLL als
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ottt St B i LA B e
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conpar ati vel V°§ﬁ’ﬁ?¥°‘tﬁ/ﬁeﬁ’§ te the RFaratively short total residence tine
of from53ds0 20 hours, especially of from8 to 15 hours, reqwred 5 for

adequat e, ext GRSt bike FULLNSEODESs LHEISSULLI AShAIER LS BXLEARE05 -V RLUMe

resultsmar gatlv \g gon mc% % ext ct|on|n
the first zoR@5RY F%Jtoﬁle eEBRLEGRE l§n16° Lé ra ESPP %PI}?Ut ? a
tenperature WFERRACAHe YeangEiFFohERs (6 the OHtﬁaIFer?éeita?u?’é“iar?ttlﬁé second
zone i s pref ecdbhy (ewteredobyhéadm Fhis 48€racsomermadonstle Howey eonet he

t enper at urd® iagcbhietSefANG z26NB0EAPHIfRTabeyhighes Idrgnothahe i toddle vbilamé
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oo ar geg Al ¥ cLkOMaNE| A6 Ik bt ohBEe £ULACLAR! AL LIS P68 TG

zone-are provl i on_serves
to 20 Stabil i*Pe P?Iebm \f/&f’é?“o"bf a‘ik}?e(flr% ?ﬁ%ﬁ 1??1 |agéiﬁ'§?:rb%‘h?é‘rﬂ PSEPBNET of
up to 6% ar e ap88if@ure natet-hBoveyeweditexsr aésanposiitieutot PoedReS one

preci pi t atdSorsnverse Xy ,ng .ien, t hee sesegrant ps ocBgsiraiine inathe mfttext ract ant
to pol yam der'eglmatemcn dehe+EaRgeed rﬁ{nthe5tépt@ec_¥1<§n| mHehemptREass of the

I nventi on. 8gax¥\4 %cﬁﬁﬁ!ﬂ&tﬂ(é th%?‘hr ghb | RLLArils WhhRoH s 2d4] !, 0B, Of

caprolactan1 acco i ngly, rocess of the present invention requires a
smal l er water polyam de ratio owing to the better equi libriumposition and
the faster extraction. This reduces the anount of water to be evaporated
when recovering the wash water, which 30 I nproves the econom cs of the
overal | process.



The polyamide is preferably discharged fromthe reactor and conti naoasMévY 2002
etered into a transportation water circuit by a screw, especially a
deep-drawn single screw. The di scharged 35 anount of pol yam de and hence

t he polyam de level in the extraction cofum can be control]ed via the
speed of the ter el hanrd diss CRRPEGER TR BTGr 69PERREFHLIOR ¢8F L ihfiatdPm ARd
attritionl esengugefavehigf thiie pohg aridl@nandtpneientmsir tdegpsfgrotakes
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2 and a secori@ gknses)lyl@rittbnl dlie 2tHiRye3 froheor@d i D tof 1the pryrgaboy sai d
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additionally provides a very effective means for separating the
region of the first zone which is characterized by pronounced
backmixing from the second zone, in which a countercurrent
concentration profile with little if any backmixing is desired.
Sinking of the heavier extractant from the extractor head is
further prevented by reducing the temperature in the second zone
by from 5 to 40°C, preferably by from 10 to 20°C, as compared to
the temperature in the first zone. In addition, the extractant
flow velocity in the second zone is made relatively high by
constructing this second, for example tubular, zone with a very
small diameter. The superficial flow velocity is customarily
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water to be evaporated when recovering the wash water, which

30 improves the economics of the overall process.

The polyamide is preferably discharged from the reactor and
continuously metered into a transportation water circuit by a
screw, especially a deep-drawn single screw. The discharged

35 amount of polyamide and hence the polyamide level in the
extraction column can be controlled via the speed of the screw.
The discharge screw provides for a very uniform and attritionless
discharge of the polyamide and prevents bridging of particles.
Since, moreover, this form of discharge is leakage-free, the

40 countercurrent concentration profile in the extractor is not
disturbed. The addition of small quantities of water in the
transportation water circuit, which enter the extractor through
the screw, serves to create, in the screw, a flow of liquid which
is countercurrent to the exiting polyamide and at the same time

45 ensures an upward flow of liquid phase in the base region of the
extractor, preventing any backmixing.



| f desired, the polyam de can be further purified by known process%g, Wgr 2002
exanple in a sinultaneous extraction and tenpering as described in EP 0 284
968. 20 25 30 35 40 45 W claim to 2 2 MAY 2002 5 1. A process for
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part of said first zone 2 with the extractant which is c1rculated

therein. This is removed in the top part of said first zone 2 by

a pump 8, filtered in the filter 9, passed through a heat

exchanger 10, which maintains the temperature within the desired

25 range and reintroduced through an annular nozzle or perforated

plate 11 in the bottom region of said first zone 2. Some of the
extractant is removed at 12 and sufficient fresh caprolactam is
supplied via 13 that the caprolactam concentration in the
extractant is maintained within the desired range. The first and
the second zones are heated via jacket heating tubes 14 and 15,
respectively. Between the first and the second zone there is
located a narrowing of the flow cross-section i6, which, together
with the higher temperature in said first zone 2 compared with
said second zone 3, prevents any sinking of the heavier
caprolactam solution.

30

35

Examples

40 The Examples which follow illustrate the process of the present
invention. The unextracted nylon 6 chips used are from 12.5 to
14.5 mg in weight on average and have a cylindrical shape
measuring about 3 x 2 mm. They have a caprolactam monomer content
of 9.0% and a dimer content of 0.63%.
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second zone. 45 2 2 MAY 2002 . ~ m8. A process as claimed in cliéMAY 2002
wherein the extraction tinme is within the range from5 to 20 hours,
preferably-within the range from8 to 15 hours. 5 9. A process as clained
inclaim1, wherein the extractant is ad¥led to the polyanide in a wei ght
rati o w t hi n Iinkent arg@Exampde015:1 to 2:1. 10 10. A process as clained in

any of the preceding clains, wherein the extracted pol yam de is di scharged

fromthe extractor using a single screw. 15 20 25 30 35 40 45
. AAl . AF. 9. A9AR axtmectignacaiumn p} |asnpRer3 Aha of e hed) eaf el @ereafcajcajca
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al c a] ca! BESE3000 mm in length and 113 mm in diameter. 20 kg/h of unextracted
r s36{ upkf a\ W},e 84 c@] aﬁlﬁgakca}g all calfrkaatert alaaheal 6ad) Sale gl est cadhal ca
I ca] ca] ca] Ca]2c.;ab8631tfﬁ1 (fa]fgg‘l:ﬁa\lléz@grc%] %%I $0¥oc a%' cm&&nuously introduced

into the base of extractor 1. In said first zone 2 0.2 m3/h of
wash water are removed using a recirculating pump 8 and, after
passage through a filter means 9 and a heat exchanger 10,
reintroduced into said extractor 1 via an annular nozzle or
perforated plate 11, situated 4400 mm below the water surface.
The temperature in said first zone 2 is set at 121°C via said heat
exchanger 10. 3.3 kg/h of liquid caprolactam 13 are metered into
the extractant circuit upstream of the heat exchanger to maintain
a caprolactam concentration of about 20% in said first zone 2.
Underneath the extractor head there is situated a flow barrier 16
in the form of a honeycomb-shaped constriction having a free
diameter of 40 mm. This narrowing of the flow cross-section
raises the superficial flow velocity of the ascending water phase
to 15.9 m/h in this region. The nylon 6 chips discharged from
said extractor 1 through extraction screw 5 have a residual
extractables content of 0.3% and a dimer content of 0.02%.

10

15

20
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Comparative Example 1

Nylon 6 chips are treated in the same way as in Inventive Example
1, except that no caprolactam is added in the extractor head,

30 affording under otherwise identical conditions a nylon 6 chip
product having a residual extractables content of 1.1% and a
dimer content of 0.12%.

Inventive Example 2
35

Inventive Example 1 is repeated, except that 16 kg/h, instead of
20 kg/h, of fresh water are fed in at the base of the extractor
at 104°C and 2.3 kg/h instead of 3.3 kg/h of liquid caprolactam
are metered into the header circuit. This corresponds to a
water/chips ratio of 0.8. The nylon 6 chips obtained have a
residual extractables content of 0.4% and a dimer content of
0.05%.
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recirculated by removing it in the top region of the first
zone and feeding it into the bottom region of the first zone.

20 3. A process as claimed in claim 1, wherein the recirculated
extractant is returned into the extraction column via an
annular nozzle or perforated plate.

4. A process as claimed in claim 1, wherein a sufficient amount

25 of the recirculating extractant is removed outside the
extraction column and replaced with fresh caprolactam to
establish a caprolactam content of from 15 to 40% by weight
in the first zone together with the water introduced into the
second zone.

30

5. A process as claimed in claim 1, wherein the ratio of the
cross-sectional area of the first zone of the extraction
column to that of the second zone is within the range from

1:1 to 3:1.
35 l to 1

6. A process as claimed in claim 1, wherein the ratio of the
length of the first zone to that of the second zone is within
the range from 0.05:1 to 1:1.

40
7. A process as claimed in any of the preceding claims, wherein
the extraction is carried out at from 100 to 140°C in the
first zone and at a from 5 to 40°C lower temperature in the

second zone.
45
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