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PURI FI CATI ON OF BY- PRODUCT STREAM I N PREPARATI

POLYTRI METHYLENE TEREPHTHALATE This invention relates to the
preparation of pol ytri net hyl ene terephthal ate. In one aspect, the
I nvention relates to purification of one or nore by- pr oduct
streans generated during the manufacture of 5 pol ytri nmet hyl ene

terephthal ate. In a speci PURIZICBTION o0& BY-PRCDUCIVESTREAM rEates to

ol yt 11 met hyl ene - PREPRRREHR roF ot seraderE Ok FebRBRIRAATE | L2 Pon

of the stream 10 Pol ytri nmet hyl ene terephthal ate (PTT) is
a pol yester useful in making fibers for carpets and textiles. PTT
can be prepfdred Bwenkien ngehateprepabbei Brepadaifet RF

terepht hal ate (MO byt 8P ALORERSLILLCNLhNGhUESpect, the

transesterification step | an excess of 1 propanediol is
transesterifi ednwederigr esslatesitd purificathenDM coenmakem@ricowyrol ecul ar
wei ght internedat o) o e ' p i which
this i%ﬁ%é%ﬁﬁeﬁ%f?%?%e%%@%gg%gérgggghﬁn?ﬁg @?gﬁﬁggth%iSﬁn

nol ecul@ar wei glplo jyad ndesd tehry 1 diee haeoéphshpt atecefinas apbyif2@ aspeqr,oduct

inthe first step and is r ved to drive th eaction. In th
second step, exEe's: i%ﬁiﬁ%ﬁf\Eﬁftreagmengo9£rﬁegatéﬁgoéoﬁgéﬁﬁﬂﬁuéﬁl
each of the ovetreash nidmnthe manufacewde PHO pblgapimechyheny - cont ai ni ng

I mpurities such as acrol ein_can be, present as_an_unwant ed
by- pr oduct , 25terepqﬁﬂﬁ%?ﬁﬁeﬁ?yaﬁttﬂiBﬂﬁ?lgop§ﬂgP9}8F$oﬁr g%@ﬁqﬁwof the
tenperatures. stream. Al though it would be desirable to recover the

met hanol or, alternatively, to pass the nethapol stream , to
bi ol ogtQal treatneﬂﬂlﬁqﬁim?ﬁh¥ikﬁﬁiBﬁr%?hFh%lSEe (PTT) rh&r Pt POLYRSHRF wi t h
the methanol cedefdintsed frdiNtPivers for carpets and textiles. PTT can

be prepared by reacting 1,3-propanediol and dimethyl
terephthalate (DMT) in a two-step process which includes
a transesterification step in which an excess of

15 1l,3~propanediol is transesterified under pressure with
the DMT to make a low molecular weight intermediate,
followed by a polycondensation step in which this
intermediate is heated under vacuum to produce a high
molecular weight polyester. Methanol is produced as a by-

20 product in the first step and is removed to drive the
reaction. In the second step, excess PDO is drawn off
overhead and condensed. In each of the overhead methanol
and PDO streams, carbonyl-containing impurities such as
acrolein can be present as an unwanted by-product,

25 particularly at higher polymerization reaction
temperatures.

Although it would be desirable to recover the

methanol or, alternatively, to pass the methanol stream
to biological treatment, the introduction of the

30 impurities along with the methanol could interfere with




- 2- t he downstream process and the biological activity of the
treat nent WOAB#826 | n the case of the excess PDO stream PCT/EP98{02784u| d
be desirable to recycle this nononmer batk2to the reaction, but a
bui |l d-up of by-product carbonyls in the 5 reaction could interfere
with the prodigd idbwiddtream prodegh-gual thy pabyesgtienl activity of Ithés
known to purify a PDO containing by-product _ stream addi ng a
substanti al AFRARMYTE RRZYMES . In LAQ CARR Phg Thfie SEGESS FPC S 93 en
distilling the RRALID be desiEsldbasécreapdibi @hss honwaidrd e das ratd e to
recover purified PDO fromthe by-product streamw thout the
necessity of ZREFWHPD arkiet qudiitdedP oPinaleProAust cgFb@nyYls in thgd to
the system  oacrion coldlqi SntdPESEOTRiRA @RECHEoRIGN BEENtion tO
provi de 15 a process for preparing polytrimethylene terephthalate in
whi ch et handliginddwal 1t B-pobyesedtrol relatively free of acrol ein

I mpurity is recov, f I St i StLr ini R t
processi ng. fg(ﬁ%i%#gﬁﬁngéféﬁg%f¥hé P%ggﬁfpgﬁ E&nhobyi According to
the inventi onstypsdnytsy neddishgne substantielephohaltad watempared by (i)
contacting dinethyl . t ey epht hal Lt .M. ar, .excess

1, 3-pr opanedi%‘?lcwgylng th%ie O{lfgh%%St gblgf %ggi S%ﬁgg&nd'llt%ﬁoﬁ%et ggDpor epare a
tri mephyl ene redepbdel at €ondli goors . and aohildsbebylesixable tu athxdvempour

stream conpri si ng_net hanol _and car bonyl conmpounds, and (ii) -
subj ecti ng tfRF%%f%ﬁéh@P%n@?°m the DyePEBRALRY & e%ﬁ\jﬁ%%%“ﬁquEEuum
pol ycondensati&¥essity of COAdihgoDnarye puaptieipel W iwaidylanea liquid

terephthal ate whi | e renovi ng and condensi ng a second by- product
vapour 30 acid rfentRenPYFEEMg excess 1, 3- propanedi ol and car bonyl

conpounds, the i ovenend rOLbPE, aRasB BBt BE theStink¥ntion to gHEiMd
streamin contact with an acid or acidic ion exchange resin at a

tenpdbat ure v tREQCER® fangerepanbpgt Polytrimesdnlengpifrinthatite (i a
time effectivg, {0, nRdtkEnbPCand/or 1,3-propanediol relatively free of

acrolein impurity is recovered from distillate streams
for subsequent processing.

Brief Summary of the Invention

20 According to the invention, polytrimethylene
terephthalate is prepared by (i) contacting dimethyl
terephthalate with a molar excess of 1,3-propanediol
under transesterification conditions to prepare a
trimethylene terephthalate oligomer and a first by-

25 product vépour stream comprising methanol and carbonyl
compounds, and (ii) subjecting the trimethylene
terephthalate oligomer to vacuum polycondensation
conditions to prepare polytrimethylene terephthalate
while removing and condensing a second by-product vapour

30 stream comprising excess 1, 3-propanediol and carbonyl
compounds, the improvement being, passing the first by-
product stream in contact with an acid or acidic ion
exchange resin at a temperature within the range of about

20 to about 50 °C for a time effective to reduce the




- 3- tration of carbonyl conpounds in said firgbrhpesn2784
pr oduct st?@%ﬁﬁﬁ&ﬁp Optionally,_tfe_process further includes

passi ng the second by-product streamin contact with an acid

catal yst 5 or an acidic ion exchange resin at a tegpggat%r% Wi t hin
the range ofcapeentzeti@mawfutcaPqury |EOMRPURAS | R 8F+RcErT8T PY to
reduce the cqn at-qR qf, carbonyl conpounds in the second

by- pr oduct s?Fggg%Ean§ rgturn[ng the thus-treated, second by- product
stream back to tbhptieaetlilon riba wrocess furtieraineludRscPAELHA &0t he

| nvention _The jnvent, rocessn, | vesntLeakAeRAt ka3 vst

car bonyl - conf’gFﬁpﬁgblnyﬁroodﬁ:ctt r}’tsetlf%zi%llor?] (t'§ réﬁ%\r'lgpagat i on c. gf. ¥s

pol ytgr i met hybenant ecdpiiichalat exdmanpedrdeini at a temperagurBomiithinef ers
to a conpound, whether containing,the 15 .Cs u Ao ed by
ASTM E411- 70tPR RAPGR 55?5 Sut 2o t%d%%%%?lgoarg gé e?n?%gg %;fggﬁgg%gion
to 2,4-nitropherReduce the Wohhmzoneisierofatavesnphdcompeunds in the

calorinetrically. The source of suych carbonyl ecies can _he
acetal s, secong| pMRFEAYST IRt IR, returnlnéhgﬁ§a§b83§I;§ %ﬁ% ni ng
conposi tion kgcandl Yy-gdridduct streamtbLam t6ogheéheepeepanamiomnuafe.
pol ytri met hyl ene terephthal ate. As used, herein, "polytrinethylene
ter dfht hal at Petedfl@ds D%@mwf‘bﬁ?\hﬁp&ﬂg&aﬂ] one or nore
diols at |east 5Quuplie RENCEIH Hoddd€hihsolvesPEfeallient ofpanedi ol and
one or nore diesters at |east 50 nole percent of which is dinethyl
t er epht hal at earkoinyl-containing ney hpredect efEpReRal Bt EnBoPyRREE atdPhe
prepared by LfiCRELQDaE8AaCh50s@l ReRlig, excess of
t he SFoﬁﬂﬁyqégﬁ%ﬁﬁyéFﬁ%ggiro%anegpgl W th tﬁe digspéh(s) 30
i ncl udi ng di fterdorydr'epte fet it &0 ubdepmpPundgenhghiberacoataining the
te ature within the range of ' 80, t OB%11-70 in w4 dedial
forﬁgaed by ok@éﬁﬁﬁghégfion bﬁ%%?ggg%éug agsgﬁ B téﬁbe[ature W t hin
the range of calrbuinyA00 4xe abetermined by2gonpersion ¥pPadsdstdtinarianon is
e ot Y ok nd 1uéPivar1vdDoaRECRENEE-Eh Ba1bRTH ALY

The source of such carbonyl species can be acetals,

aldehydes or ketones.

20 The carbonyl-containing composition is a distillate
stream from the preparation of polytrimethylene
terephthalate. As used herein, "polytrimethylene
terephthalate" refers to a polyester prepared from one or
more diols at least 50 mole percent of which is 1,3-pro-

25 panediol and one or more diesters at least 30 mole
percent of which is dimethyl terephthalate. Poly-
trimethylene terephthalate polymers can be prepared by
the transesterification reaction of a molar excess of the
diol(s) including 1,3-propanediol with the diester(s)

30 including dimethyl terephthalate under nitrogen gas, at a

' temperature within the range of about 180 to about
250 °C, followed by polycondensation under vacuum at a
temperature within the range of about 200 to about
280 °C. Transesterification is preferably carried out in

35 the presence of a transition metal catalyst such as




-4 titani um butoxi de. By-product nethanol fromthe
transest erWPi9%840318n step i s rempved overhead and c orRfSHER§/03184¢ he

reaction-pressure is released prior to- 4 - t he pol ycondensati on step.
The reaction conditions are 5 sel ected so as to produce a relatively

| ow mol ecul @15 ¢ anium pW¥edSHHe POBYESESALBEYRBENAROINIE RS ithe/i SCOSI ty
nmeasur ed I n hexafl uoroi sopropanol of |ess than about 0.3 dl/g.
The car bonylt reorgesfie (Sl g onfster Bt KamoVest p¥gmhead and be as high

as about SO%Wq%ﬁi% %@&éb@npgﬂ-}k)ﬁu?f& 1Q releats%% HAdd b

1, 3- propane yneri zation reaction conditions and the
pol yneri zat itdre qlfgendenssaition step. TheFgeaché opolopasiiddimgst iaxre st ep,
t he pressure an the | L X s _ked | i goner
product of se GCteq he 13% stfé ?ﬁ%&?ge%a%ggggtl%glslelrjf%ggﬁao{}%ect%ei]ﬁi n the 15
range of abedig) gol pdsidr 28vimgraf indeinkéss vibawsity measatmadpheric

pressure for, a tine_effective to ingrease .the I_ntrinsj.c, viscosity
of the starﬁqnf?ﬁﬁ§%9?ﬁ9¥?PQﬁo?%%gf SE°Tess EBBGta89§F gLGQ Mol is
removed undemhe/ aCArBBRRT i EGhtdt (as C=0POb¥Cendensthiadidlstsairad snndensed
as the reaction 20 . proceeds, The condensed 1, 3- propanedi ol stream

typically be as gt #hs2PPWE 2200 t PBR- t HeREHGE NG5 UPOTafiift RO %601

1, 31 propanedif , s ot yived | 224 1 9Popan 88 06UGt EheUpb1dmedil2dtion reactd&®hol,
acrol ein and ot her carbonyl conpounds, acetals, gl ycol ethers,

di aci ds, polopnsiiians qersheneehRgEL3atagn catalygtapiifid 1- 20 wt % wat er .
The excess 1, 3- @‘&p%}?éj'ﬁﬁly%ondensﬂ:f.@ﬁ”hi:)éﬁ',C%BEVFQ%%@I%S Sh laner

concentration of ~ ~carbonyl by-products than the methanol stream and
may or reagtuomaeix e res predacedt pod theoeddgome panadugtekl| e

of the ;’B'Rﬁﬁpqﬂﬂgéﬂstég)is hea%edngaE”%@%ngakm%é“WﬂﬁHEH %product
stream i nvol ves assing the lrquid stfeamin contact wmth an acid
cathbyst or mmgoeiaf avowkc2@hgeoralbpntat8 ' Enpadetrudess than within the

Lan0e o SoUnEAS W e Thte T0LTacE i gtacr ot S

reacti on vessglrianglic heiscosity of the starting material to at least
about 0.5. Excess diol is removed under vacuum during the
polycondensation step and condensed as the reaction

20 proceeds. The condensed 1,3-propanediol stream typically
contains, in addition to about 65 to about 95 wt$%
1,3-propanediol, polymerization by-products such as allyl
alcohol, acrolein and other carbonyl compounds, acetals,
glycol ethers, diacids, polyester oligomers and adducts,

25 and about 1-20 wt% water. The excess 1,3-propanediol
stream typically contains a lower concentration of
carbonyl by-products than the methanol stream and may or
may not require purification in order to permit recycle
of the 1,3-propanediol.

30 Treatment of the methanol by-product stream involves
passing the liquid stream in contact with an acid
catalyst or an acid ion exchange resin at a temperature
within the range of about 20 to about 50 °C. This can be
accomplished, for example, by placement of the resin

35 ' between the transesterification reaction vessel and the




met hanol bign vessel or, nore preferably, in the

CHEF I
coIIectlon vess so as to pern1t good cant act of the nethano _
stream therewith. The time for treatnent with the acid catal yst or
i on exchange resin w || usually 5 range from about to about 24

hours. The nBenhappl col leCtﬁM&mﬁﬁs%ﬁltqﬁy|%@éﬁtPéﬁf?Fééﬂﬁenﬂ“pﬁéééss
| ncludes | esge penst cbiar caae &é%%eolprefcag@bnpemtebeehyclo%%%éman
about & ppm and can be treated i ol ogi cal processes

has been shoofi tbeemExhapiod B)t neam tﬁﬁx%ﬂ#tﬁelﬁheevemelﬁoxotreatmgnt
untreat ed net hano tr || Si pate ov, e

of the mven‘f’f‘gﬁ %P%cg‘s%g@l ‘gattglg)sﬁc &a r? §xcﬁé1§'§e reséf‘ g&%@en%lraat%ﬁajn
| ess st han 24rhagesfabm abiouitndt e&o about ZhehmunsssThg metnbmonroduct
stream hol di ng f,acili itable acid ion,ex e reS|ns
For the 15 PRoafEE] pitc Ehieo ottt TSI TRAS T OF B AVAERLIGFY 46

from Rohm anﬂh&aaabau@h 189 W%&%ﬁéﬁ:ﬂ@&éﬁ@fﬁbygﬂless thanAa&butand
acidic or catlonlc polynerlc resins 3%; Y t hose havi_ng

sul foni ¢ aci 401 BRBti 8RS S§lodiss EWGE%{ biological RrofFggsesar O The
preferred reghg béeﬁNBEBMXSTs/éé%ﬁQn le 1Reshacfene Rebané&ikeagvel in
Suitable acid catal ysts for the purlflcatlon " treatnent include

or gdfi c aci d@nsuBRrgated: sefbanol stream yibhi@liaeiBater P¥RIrotdaet i c

aci d, d'Chlofﬂécﬁbpgcggbg’of the lﬁvgil qﬂrQQQ |i§|98h¥ fi'e5 the

nalonlc aci d, acl d, napht hal ene su onlc acid and picric

acid, and targetdcbupsnmm@q$nm(inuieﬁﬁsﬂnﬂna%4shﬁﬁaﬁiendcbdhmimate

hydrochlorlc [ I

toluenesulfonﬁg ggFgggﬁg cﬁ%g£§8'3£% égﬁéq%%ﬁé%mlﬁglglng faCllltflurlc aci d.
Tr eafuihabdke eled devices exgiangopeeetnsl ferr thm i nvol ves

pasg' 5N the LiaWEdogtheam i) SUUAC HME e a1 c aMBEREYSH 2l

aci a%i on exchange resin a Renper at g range o%labout 20

to about 50 feom] Rohm and HaﬁﬁssunhlaﬁakMBER¢NS$h;ﬂPaﬁdrAMBERM&ST by
E|2lngcement of 3§1 t he.resin bet vgaen Iglepgfy%rrerl zation react |f%r}a\£%sysel

and acidic or cationi eric resins, pre
those having sulfonic acid functional groups (AMBERLYST
is a trade mark). The preferred resin is AMBERLYST A-32
20 Resin from Rohm & Haas.

Suitable acid catalysts for the purification
treatment include organic acids such as p-toluene
sulfonic acid, trichloroacetic acid, dichloroacetic acid,
sulfonated phenol-aldehyde resin, malonic acid, maleic

25 . acid, naphthalene sulfonic acid and picric acid, and
dilute inorganic acids such as sulfuric acid and
hydrochloric acid. The preferred acid catalysts are p-
toluenesulfonic acid, trichloracetic acid and dilute
sulfuric acid.

30 Treatment of the excess 1,3-propanediol stream
involves passing the liquid stream in contact with an
acid catalyst or an acid ion exchange resin at a
temperature with the range of about 20 to about 50 °C.
This can be accomplished, for example,- by placement of

35 the resin between the polymerization reaction vessel and




- 6 - the 1, 3- propanedi ol collection vessel or, nore

pr ef er abl YWOi9849216 1, 3- pr opanedi ol col | ecti on vessel so PCT/ER98/02784
permt geod contact of the 1,3-propanedi ¢§ stream therewith
Neutral catalysts such as calciumchloride and 5 anmoni um chl ori de
can be added in m anount s acid. The tine for

e
treatment witheth aBFﬂpE3F9F9i oqleCtlQH Y?ﬁ?%&dﬁﬁhg@ofgsin\MIl usual |y
range from ghodtedabPy, in theaQQBLp%%ﬂHﬁédiol collectionThe@ sERilt &b

pol yester product of ¥he | ycondensation 10 step is coql ed,

solidified 3ﬁﬂ'6®tp%ﬁ@}ty996¢n€8ntﬁﬁ§ of the %mﬁTEE%PaWﬁglﬁ&Iﬁﬁ§e§%;then
pol yeondens athd fePth ﬁ@ﬁﬂ*al catalystd ISl Aedd1lufn RISARA an
tenperature Tess t Pbe pol yner poi nt, generaﬁ

t enprat ure ammonlumgcbhoeudehannabmmdm [ rr]ucnopr émeuat!:ISy basagd qzroo
[err]C, und u p r St e

Sol | 4t neprashdr JTRE FEREPEBR° Hat At Y, FknoPRp, B85S TSR

hours or norer ienpesdharge pebmswuhamuaglm range frbmt raibasitc lvnsn:05| ty

of at | east out 948 generally within the range of about 0.95 to
about 1.15. ¥fie i nvention can be practiced as a series of
bat ch, SPHé -8l €6n ?@Me%@@tﬁ @iiQitﬁléZ\f SPNEHAURYS yBOARIERAT1on
The. puri fi ed 1, 3- ropaned|o can be used, fo exanple, to prepare

cond nsatHmﬁﬁﬁPyh%r@oﬁﬁﬂdcoﬁﬁﬂ}ﬁéﬁéed and OPH?@P%b¥Yfﬁ@émf@}HﬂQmanedlm
s particul gey) ues! %hgg pe; Lfer is 'O e;?oP%é £9eNE nPYMMRY | &lr) ON

reactor int I met hyl ene t al ate preparation process.
Exanple 1 (“soll@eptetEGH)oﬁtA@moIeé-levatrﬁdJmmmthyepﬂ-@@@cttmet}'h\%

Dot hyl erepbytel 2 evh205ud19) LBl LN ARIEY! &1 cdperardct®0 2 ) vere

reacted at for tltanlum
but oxi de tram@eaterlthaatabnut 180 Gxﬂpﬁgﬁnraﬁwynaboﬁtnﬁwmaﬁ@ warder
col ] ected. The oncentﬁﬁglon of .acrolein in this sH;ean1was

det &P ni ned reducedbgrﬁﬁuﬁﬁré‘ &dr %fri%rtbegﬁﬁzsbf)ﬁ?m

solid-stating phase is carried out for a time, generally
about 4 hours or more, to produce a polyester having an
intrinsic viscosity of at least ‘about 0.8, generally
within the range of about 0.95 to about 1.15.
20 The invention can be practiced as a series of batch,
semi-baﬁch, semi-continuous or continuous processes.'
The purified 1,3-propanediol can be used, for
example, to prepare condensation polymers and copolymers.
The purified 1,3-propanediocl is particularly useful as a
25 recycle stream to the polymerization reactor in the
polytrimethylene terephthalate preparation process.
Example 1
Depletion of Acrolein in Untreated By-product Streams
Dimethyl terephthalate (265.4 g) and 1, 3-propanediol
30 (156.2 g) were reacted at 190-204 °C for 2.5 hr using

0.174 g of titanium butoxide transesterification

catalyst. 97 ml of methanol were collected. The
concentration of acrolein in this stream was determined

by gas chromatography to be 402 ppm.




7 reaction tenperature was then raised to 2
and vacuugwwas §§§||ed to the internediate.. Excess FQT%?%%%ﬁgﬁlol

was taken off overhead and condensed. The measured acrolein in the
PDO streamwas 11 ppm The net hanol .stream wa retg {)ed over the
next 1 the T eaE T 0T HESTBRFOLIRE. BRloE TR Rt 8T s

det ect ed: 3%&%&@&%9&#7&%%& téZ%hléprIln(t%fztxﬁdlate Exd&8shrs); and 64
ppm (after 263 hrs 10 Aci d/ Base Treat nent for

Lower i ng Acr:olkprm@dlﬁl was t—ak%t Rifolo vByrhaash itd For@gnsed. The
D methyl terai Al @t £c (51817 o) 8RE bod RARAEUA 11 pom. (87.3 g) were

reacted in t € presence o but oxi de transesterlflcatlon
catasyst (O. 2011ﬁ°emeﬁhih@brs}£Bém was rege syl pwer gaher nekta condensed

e 0 AT vy saorel bRl Rt e R FL g o

mAth 0. 1029 detdctpad ol 3éBeppnl afikteraki’d S ﬁmsnﬁani ppm (afsanple was
treated wit of 0.5_N net han I|c sol ution. The anount of
acrol ein ash'laé)q f}h"cﬂ'on ang §4rr8 T"n? Tte 59? %H:o?f the three sanpl es was :

anal yzed by migsmple 2 chr omat ogr aphy. As can be seen from
Table 1, thé untreated control Icm%l decrease in acrolein
con«’s@ntrat.(Acldﬂa%emre.ameaﬁ for Loweid algin keyel.in. . had a

rapi d decrqugtﬂghol Bv-pré8tiekesirkawel to 11 ppnlafter one hour and to
about ter which the Qy groduct st.ream

coul d be handledﬁﬂ@%@%%o??éanFha¥ﬁ§ené@H§né|QQ|€§¢ progapgd#Pihoned
an i medi at e é Sed%ioﬂeké EEEEEEBn 130 the prGRM ISt i ONcipapakbamMt 35 ppm

with little s change over tine.

butoxide transesterification catalyst (0.201 g) at 200 °C

15 for 3.5 hrs. 83 ml of a condensed methanol stream was
collected and divided into three 25 ml samples. One
sample served as a control. A second sample was treated
‘with 0.1029 g of p-toluene sulfonic acid. The third
sample was treated with 0.5 ml of 0.5 N methanolic KOH

20 solution. The amount of acrolein as a function of time in
each of the three samples was analyzed by gas
chromatography.

As can be seen from Table 1, the untreated control

slowly decreased in acrolein concentration. The p-toluene

25 sulfonic acid treated stream had a rapid decrease in
acrolein level to 11 ppm after one hour and to about
6.5 ppm after one day, after which the by-product stream
could be handled in a biotreater. The methanolic KOH
stream showed an immediate reduction in acrolein

30 concentration to about 35 ppm, with little subsequent

change over time.




- 8- Table 1 Acrol ein
Level in BYOSSM4®IEt Stream Cont r ol TRGVERPSIRTY -
Treated with (Untreated)”™ 8 ~Tol uene Sul fonic Met hanol i ¢
KOH Acid Ti me Acrol ein
Ti me Acrol ein Ti me Acrol ein Table 1 (hours) Level (Hour s)
Level (Hour s) Lev (ppm
(ppm 4 2 fﬁrgkg ig Level %B By- pro%u!p Streaa167 34 7
24.5 155.0 5. 67 11.3 7.17 36.7 72.5
111.0 8. 67 Q 6. 1 35 0 1725 60 _13
21.5 615 Cophrol o7 Freated with p- Treated wigh o5
3.9 43. 5 (Untggaéed) Toluene Sulfonic M&hanolic RoA
71.0 25. . 94.0 1.8 171.0
30.0 169A6id 1.0 Exanpl e 3
Tr eat ment of HamotTRy—produc T Mapo] it : S
| on- Exchangg¢ Resin ﬁbr%l%ﬂ% %ﬁg é$§%%%§%rate ?ﬁ%@.S g) and
1, 3- propanedi ¢hobirs) (Bé%vé%l 9) V\lé?cemss)act edevel hq pHesersde |of Leveilt arfi um
but oxi de trgnsesterif I on, cafal yst (O. 102((?%? )at 200 [err] Q¢ ) flor
3.5 hours. PFredried A R Al 32 Resin (4. d} wgs pIééﬁﬂIbetmeen
the reactiof TTgSk angl timgp@ndensgtsthe 11.4 nethape? by- pragugt
stream anallyzed immediately affer 10 collectilon had ad acrolein
concentrati qn &4 28, 3| ppk$>-0 SERZnplje 411.3 |'he57t u |Tr ed® mént |of
Met hanol By-propcd—S{T th 8.67 < X = St
Di net hyl terepﬁ”ﬁéTaté ﬁ%b\% and 1. 3-lpropanedidl 15 (93.6 a) vere
reacted in tthelpeeSente 60.3 t| anunb 6 .Hut oxi de2Br@nsdst e27fPcatli on
cat al yst (0.[06—g—eat1+260—e++
44.25 3.9 45.5 32.1
69.5 2.7 71.0 25.8
94.0 1.8 171.0 30.0
169.5 1.0
Example 3
Treatment of Methanol By-product Stream Vapour with
Sulfonated Ion-Exchange Resin
Dimethyl terephthalate (159.3 g) and 1,3-propanediol
5 {93.8 g) were reacted in the presence of a titanium
butoxide transesterification catalyst (0.102 g) at 200 °C
for 3.5 hours. Predried AMBERLYST A-32 Resin (4.0 g) was
placed between the reaction flask and the condenser. The
methanol by-product stream, analyzed immediately after
10 collection, had an acrolein concentration of 23.3 ppm.
Example 4 _
In-situ Treatment of Methanol By-product Stream with
Sulfonated Ion-Exchange Resin
Dimethyl terephthalate (159.3 g) and 1, 3-propanediol
15 (93.6 g) were reacted in the presence of a titanium

butoxide transesterification catalyst (0.106 g) at 200 °C




-9- hours. Predried AVBERLYST A-32 Resin (4.

pl aced in_?ﬂégggﬁgétrap where the condensed net hanol by- (}éﬂ%#iﬁﬁ%¥
stream was col | ected. The stream anal yzed for acrolein
concentration i medi ately after collection, had 5 an acrolein

concentrati ofiosf 3754hpps. PredididdV 2AMBERLYST A-32 Resin (4.0 g) was
CLAI MS . 1..1n a_pracess for preparing polytrinethyl epe

Ler epht hal atBLB§efajnc 5heacolty E13P FhEEEt FOR APRPkpged methippib by-
transesterlf%faauee eendiald WS HIMEidwéd. The steearl)t RalaAtlw,eddegy ol ar
excess of 1,3-propanediol to . prepare a_trinethylene terephthal ate
ol i gomer anda@rolein cpncentnatianiusmmedi abmlyorbites f@ldadaken, ahadat
leasy . aRNEcERReRlcd 1809 £by  guBbgcting the

trimethyl ene terep ate ol1gomer to vacuum pol ycondensati on

conditions and preparing a pol ytri nmet hyl ene terephthal ate while
renmovi ng and condensi ng a second by-product stream conpriSsing excess
1, 3- propanedi ol and at |east one carbonyl conpound, the i npr ovenent
conpri si ng: reducing the concentration of carbonyl conpounds in
said first by-product stream by contacting said first by- pr oduct
streamw th an acid catal yst at a tenperature within the range of 20
to 50[err]C :




2. The process of claim1l in which the acid catalyst is in the form

of an ion WQMMR esin. 3. The process of claim1 i nPGHERI/R2FR

first by-fproduct stream conpri ses at | east 100 ppm acrol ei n. 4.
The process of claim1 which further comgry ses reduging the .~
concentration of carbonyl compounds in said second by, '

- duct stream
by passing said second by- product streamin contact Jﬂi{l , [I HM"H"’
exchange resin at a tenperatur i h'thQe range of Ly 2 LU
5. The process of claim1 which furt§;¥1%e$ﬁ++ses passi.ng t he
thus-treated first by-product streamto an active enzyne treatnent

. THO721_ PCT . . : 11 -
grogﬁzsproce§s of It 1BRROFSHT diPE RESRAT IR P LRET 1 BEEPYLRES he

thus-treat ed SACHUHE R AHOBIE (Hl I@&HRAGL 1A, I €ACAI PBaBIOW &ixburkhe
process of claim4 in which the thus-treated second by-product stream
contai ns | esdindeih tenERttRYyidigation qerdpiberss 8LMeEEYH 1 in which the

ot o The Jelp RO S (Ot s e 1 BCEpheR
5 prepare a trimethylene terephthalate oligomer and a first
by-product stream comprising methanol and at least one
carbonyl compound, and (b} subjecting the trimethylene
terephthalate oligomer to vacuum polycondensation
conditions and preparing a polytrimethylene terephthalate
10 while removing and condensing a second by-product stream
comprising excess 1,3-propanediol and at least one
carbonyl compound, the improvement comprising:
contacting said first by-product stream with an acid
catalyst at a temperature within the range of about 20 to
15 about 50 °C for a time effective to reduce the
concentration of carbonyl compounds in said first by-
product stream.
2. The process of claim 1 in which the acid catalyst is
in the form of an ion exchange resin.
20 3. The process of claim 1 in which the first by-product
stream comprises at least about 100 ppm acrolein.
4, The process of claim 1 which further comprises
passing said second by-product stream in contact with an
acid ion exchange resin at a temperature within the range
25 " of about 20 to about 50 °C for a time effective to reduce
the concentration of cafbonyl compounds in said second
by-product stream.
‘5. The process of claim 1 which further comprises
passing the thus-treated first by-product stream to an

30 active enzyme treatment process.
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6. The process of claim 4 which further comprises
returning the thus-treated second by-product stream to

the reaction mixture.
7. The process of claim 4 in which the thus-treated

5 second by-product stream contains less than about 10 ppm

acrolein. _

8. The process of claim 1 in which the acid catalyst is
p-toluene . sulfonic acid.

9. The process of claim 2 in which the acid ion exchange

10 resin is a sulfonated phenol-formaldehyde resin.
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