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1 TITLE RESI N REGENERATI ON PROCESS Background of the Inventi
Poly(q}phenylene | sopht hal am de) is synthesized by the reacti ﬁgq%w
i sopht hal oyl chl ori de and m phenyl ene di am ne in di nethyl acet arif de W/A
Hydrogen chl oride, a byproduct of the reaction, is corrosive and has an
adverse effect on the polyner. The hydrogen chl-oride can be 10 renoved by
contacting the solution with an ion-exchange resin in base formresulting
in an HO -free solution generally suita@f%L r spinning. The present

i nvention deals with regeneration of the spent or exhausted ion exchange
resin. 15 Summary of the | nvet5H AR O RROGEFSN provi des a process
for regenerating a bed of spent basic ion exchange resin in hydrogen
chloride salt formand recovering the ener a tv20 solutlon conpri si ng:

a) passing a regenerant sol ut#&f LS
sol vent thsough the b@@lmeFggengnahe tbephphmlantéeh B ds Y o e sl e eginibge

sof ution of 't e, ydrage,cR0sLABnERkL o1 ﬁﬂfoéféé'm By Vehe

b) treating the r ésul drous ammoni & to precipitate
amoni um chl odigeized ino #ﬂ&tbleFﬁﬁﬁmééﬁsK MhaY- of Bydherqadt thQr id@.né i n

anm de sol vent p @ibdukts eFatAki FaathohfUesCEa oS DVEItARD HaH M @l se
precipitate. effect on the polymer. The hydrogen chloride can be

10 removed by contacting the solution with an ion-exchange
resin in base form resulting 'in an HCl-free solution
generally suitable for spinning. The present invention
deals with regeneration of the spent or exhausted ion

. exchange resin.

15

ma o e ventio
The present invention provides a process for
regenerating a bed of spent basic ion exchange resin in
hydrogen chloride salt Torm and recovering the regenerant

20 solution comprising: |

a) passing a regenerant solution comprising a
tertiary amine in an amide solvent through the bed to
regenerate the spent resin and form an amide solution of
the hydrogen chloride salt of the tertiary amine;

25 b) treating the resulting sélution with anhydrous
ammonia to precipitate ammonium chloride and form a
solution consisting of the tertiar& amine in amide
solvent; and - '

c) separating the regenerant solution from the

30 precipitate. ‘

etailed Desc o] e v
The present invention concerns the regeneration of
a weakly basic ion exchange resin that is spent by virtue
35 of adsorption of hydrogen chloride. Weakly basic anion
exchange resins, such as Amberlystc"A—ZI (Rohm & Haas,
Philadelphia, PAa) yhich bears tertiary amine functional
groups, are useful in this process. Regeneration is



.Det ai i ed Description of the Invention The present i nvention concerns the
regeneration of a weakly basic ion exchange resin that is spent by virtue
35 of adsorption of hydrogen chloride. Wakly basic anion exchange resins,
such as Amberlyst A-21 (Rohm & Haas, @piladelphia PA) which bears tertiary

am ne functional groups, are useful in this process. Regeneration is 2
achi eved by pa3shagvad HMhPEﬁSH%gsémuQ$hNﬂtﬂu$1SQ%uﬁxQQ/Qﬁﬂan¢er$u©Wyas
tri-n-butylam aaine,aBueli de €PLvRAbutFDEWEN | DNl YarlWE s dilfepiegh a col um

f th t sol ion 5
of e Spert EphRelfieatey fue, ' Pubdial é%@i\ﬁwﬁnﬁ}“&%ﬁp&@h Badh o, S
converting it bhdkht wothd beeénbtbe ROlnsalhefdith, f Akastiee sadltutlidrh t he
tertiary anneandel tﬁ%apﬁdtﬁ&ﬂxo%ﬁgeﬁﬁg%ﬁ%é S0 P neNe

ef fl uent conpri.sing iary am ne ortde Th am de <61 vent
i s then neu?PaPP?e&xﬁPPﬁg&nF?&P8u§°aﬁﬁﬁﬁ%agaﬁﬁ Ph@kah%t#hﬁuﬁnﬁﬁ(haSﬁa whi ch

forns is renovedrdny f mhier at:uouforﬁbeaf"shltawﬂthStH@V\téﬁaﬂé/r Qim i aani lrse5| n
bed regenerati Q.

t e filtrate can red
desired by |ow terﬁégaatgg)ra&eggcggran YQ%PEF 5’5”&% SeHubtRy el?*bearf’lskcﬁl‘*en[the
resin had been Wlﬁ}ﬂgythﬁeﬁ-ﬁé'&lmhaalpel bydrochloride ormmide ng HA ,
it is desipabl esdivertowsamnear auatewsz&arwah hHRy&Pens m&dr{w%d e

effluent is fr(§% oniuﬁ?%%ﬂ ri%0|%g§ %L%&S Egegéﬁggédwﬁy filtratlon
: The filtrate is now ready for use for resin bed

regeneration. The solvent content of the filtrate can be
reduced if desired by low temperature vacuum distillation

15 or other means.
- If the resin had been previously treated with a
polymer solution containing HCl, it is desirable to flow
anhydrous DMAc through the spent resin until the effluent
is free of residual polymer before treatment with the

20 tertiary-amine solution. The solution of tertiary amine
in amide solvent is then flowed through the spent resin tc
convert the resin to the free base form. Flow is
continued until the effluent contains little or no HCl
salt of the tertiary amine. The column is then rinsed

25 with the amide solvent and is once again ready for
adsorption of HCl.

The following example is illustrative of the
invention.

30  EX¥AMPLE .

A jacketed flask approximately 10 2 cm in diameter
and 30 cm in height with an inlet port at the top and an
exit port at the bottom, is filled to a height of 21 cm
with weakly basic A-21 ion exchange resin available from

3% Rohm & Haas Co. This resin is conditioned with two bed
volumes of 1.5 N aqueous sodium hydroxide followed by a
water wash and then two bed volumes of 2 N HCl, followed
by wvater rinsing until the effluent of the column is



.20 tertiary amne solution. The solution of tertiary amne in am de
sol vent i.s then flowed through the spent resin to convert the resin to the
free base form Flow is continued until the effluent contains little or no
HC salt of the tertiary amne. The colum is then rinsed 25 wth the
am de solvent and is once again ready for adsorption of HO. The follow ng
exanple is illustrative of the invention. 30 EXAMPLE A jacketed flask
appr oxi nat el yerdralcm Thedphnueeronfiit 3oningi Proeedipre vis FaRPaY A%t port at

the top and an18%iinBOthedlatBe PQhEEMnbSchitihfUid Or ended ghitipfs Beacm wi th
weakly basic A-21 ion _exchange r&gkg agallable fr€€135 Rohm & Haas Co.
This resin i YOGS P58 Rug Edt9oPHARRAr S the CRIURp, sodi um

hydr oxi de f oldriye@tdue aonebguevashcandithienstwo bed vol umes of 2 N HJO,

The aboveSbondi t1 oni e doekakeY 8 FusEapeynepsbRorERekTa' dagen® TRELT R
col um is ri rerRrorimat®lyed 006 grapsoPfaghyatoRSIYNRE $O1 TP IR col um
f or anhydrousop%lm Reel 1QBPhtRalamide) inTHMAC) S6kEd Bilirgy L
t hree- necked fl ask “i s added approxi,mtely 1000 grans, of 13% pol ymer
sol i ds sol utiBPHt oIk M enﬁmaéﬁi&aﬁ%%&aﬁﬁdsw?mbﬁm RYTY BT hi ng
about 4% of HGa tHee jaMetedd fllazkk coatedninggthel yesin are heated
10 using a circulating water bath of 70° C. The polymer
solution is stirred and pumped into the inlet port of the
resin-containing flask at a rate of approximately 14
g/min. The eluent leaving the exit port of the flask
containing the resin is tested periodically for polymer
15 (by sampling and testing for polymer via precipitation).
Once polymer is detected, the effluent is collected in a
separate container. Polymer is collected until very
little polymer is detected in the effluent. The collected
material is a solution of poly(m-phenylene isophthalamide)
20 in DMAc.
Anhydrous DMAc is flowed through the resin until
the effluent is polymer free. Next, approximately 1800 ml
of a 12% solution of amine (TBA) in DMAc is flowed through
the column. After all the TBA solution has been passed
25 through the column,.the column is rinsed with 1500 ml of
DMAc. The effluent is collected. The resin is now in the
free amine state and ready for adsorption of HCl.
Solvent is removed from the effluent solution by
low temperature vacuum rotary evaporation until the
30 concentration of tri-n-butylamine hﬁdtochloride is
determined to be 12% as tri-n~butylamine. This solution
is treated with approximately 14 grams of anhydrous
ammonia gas and ammonium chloride precipitates from
solution. The ammonium chloride is separated from the
35 solution via filtration. The tri-n-butylamine-DMAc
solution is now ready to be used for resin bed
regeneration.



' and the jackete ntaining the resin are heated 10 using a ‘
circul at \%“ﬁg‘m \m 70[err] C. The polynmer solution is stirred and
punped | pert of the resin-containing flask at a rate of
apprOX|nater 14 g/min. The eluent leaving the exit port of the flask

containing the resin is tested periodfcally for polyner 15 (by sanpling and
testing for poLxmEs:via precipitation). Once polyner is detected t he

effluent is collectedyin @ g&ggefﬁgngg?ggéragpﬁ%n§rb £d until
very little polyner |s “dete uent ecte terlal is
a sol ution obe§P9(hPBh§ﬁ9P6ﬁ§e|§B§hﬂh&ﬁaﬁ¥%e§yqxpg¢¢1qy@ﬁil fous DMAC
is flowed thregeh taha fé&bﬁeﬂﬁlhé' ré&énéi‘ihﬂeﬁélvhﬁl@mdcﬂﬁirifsh&@ . Next
approxi mat ely 1800 f a 12% solutle Oﬁ él & i s flowed
through the col um. AP eP23FRNEHE TBE gSFﬂP ofCh¥s*BReR TBE%&&P%E?through

t he col um, tltertcolaurynamsnm Apednwaniides5s0lventf tiDkgesh the hed Ibeent i s

col | ect ed. efitl s tﬂ@wsbanthee&tﬁeaaat @srﬁtaﬁ Cai{We €30 fH of
adsorption of Ha

Sol vent ggve % 21%? gent soJ ution by | ow
tenperat ure vARSURYESCISP %BEP Al tSE BRESMHPIRE Y on of
tri-n-butylam ne hydr&dhwmaatangsthet@esnn&dngosbeutiemaﬁxthlamhymmqman1ne
T o ULbOn ahlictia 8 pWeld] 3RRL X bR n! &ndbfHe OhpdnEiig S ammoni a

gas and ammoni um chl'orid I'tat rom so e anmoni um chl ori de
is separated'mmiuﬁﬂnaiﬁpnﬁﬂshin@hoil&ertuarathmnneThe the-ambde y| ani ne- DMAC
solution i s naMiked): ta;ydpe used for resin bed regeneration.

c) separating regenerant solution from the

precipitate. .
.15 .

2. A process aceording to Claim 1 wherein the
amide solvent is dimethyliacetamide and the tertiary amine
is tri-n-butylanmine.

20 3. A process according to Claim 1 wherein the

separated regenerant solution is used to regenerate
further amounts of spent basic ion exchange resin in the
hydrogen chloride salt form.
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4 CLAIMS: 1. A process for regenerating a bed of spent basic ion exchange
resin in.the hydrogen chloride salt formand recovering regenerant sol ution
conprising: 5 a) passing a regenerant solution conprising a
tertiary amne in an am de solvent throsigh the bed to regenerate the spent
~resin and forman am de solution of the hydrogen chloride salt of the
tertiary amne; b) treating the resulti BTGB uti on”w th anhydrous 10
anmonia to precipitate annDniLﬁgé&ﬂ(ﬁégg?éyy@iggr@kgcgggutlon consi sting of
tertiary amne in the am de sol vent separatlng regenerant solution
fromthe precipitate. 15 2. A process FHCTg to A aim1 wherein the

?nlde Eoivfnt i's d'nﬁtﬁyﬁréﬁéﬂfﬁﬂlﬁtﬁﬁgjﬂ%h%t&beharfr@ﬁlQ@ehﬁ basic ion
r-n- Uyam

ces accor 1 wherein
t he separated ?’é‘gé?fé‘?earﬁe%’d} dY gﬁel@ d""tl r Egﬁﬁnganf ﬁgt ﬁe&ﬁ%ﬁm s of
“spent basi c i caminxehiangen raxside isolMenthydmhgeerlukhtr sddusdbh isrvreated

with anhydrous ammonia to precipitate ammonium chloride.
The solution of tertiary amine in amide solvent is
separated from the precipitate and may be used to

10 regenerate spent resin.



