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1, 3- PROPANEDI OL- BASED POLYESTERS This invention relates to the
preparation pol y(propyl ene terephthal ate) ("PPT") and rel at ed
copol yest erswqgﬁng”gpem fic aspect, the invention r el OEPOpR080, o
treatnent of a byproduct-containing streamb5 in a PPT preparation
process. The preparation of PPT involves the reaction of
terephthalic acid and excess 1, 3-propanedi gl _(PDO) at about 250
[err] C under pressure to forman oligoner and water. The water is
then distilled fromthe PPT. The 10 maj or byproducts of the

pol ymeri zation reaction, acrolein and allyl aIcohoI, are cont ai ned

in solution in theF@Pﬁbbb&?t§TR§%Ft?U%FFICﬁ%£ anmount of

t hese byproducts is |lo e to further reduce the

| evel of 15 byprBBEBB%AT¥PWiﬂ§'éq&%ﬂ%%?ﬁﬂﬂ@PFPPaPéSEQpB%¥§E$§ER$N

subsequent activated sl udge treatnent It is therefore an
obj ect of the invengjon t rov RLOCESS fo eparing a
1, 3- propanedi ol - bas h ntlon reggsqgrgo ﬁ thEﬁp?ﬁ% g ‘ﬁgof acrolein

byproduct in thpoly(propylene terephthalate) ("PPT") and related
copolyesters. In a specific aspect, the invention
relates to the treatment of a byproduct-containing stream
5 in a PPT preparation process.

The preparation of PPT involves the reaction of
terephthalic acid and excess 1, 3-propanediocl (PDO) at
about 250 °C under pressure to form an oligomer and
water. The water is then distilled from the PPT. The

10 major byproducts of the polymerization reaction,
acrolein and allyl alcohol, are contained in solution in
the distillate.

Although the amount of these byproducts is low, it
would be desirable to further reduce the level of

15 byproducts in the aqueous distillate especially for
subsequent activated sludge treatment.

It is therefore an object of the invention to provide
a process for preparing a 1,3-propanediocl-based poly-
esters in which the level of acrolein byproduct in the

20 aqueous stream distilled from the product polyester is
reduced. This object is achieved by base treatment of the
aqueous byproduct stream, optionally followed by
biotreatment thereof.

The present invention therefore provides a process

25 for preparing a 1,3-propanediol-based polyester,
comprising contacting an aqueous stream containing
acrolein byproduct with a base for a time effective to
reduce the acrolein content of the aqueocus stream. In a
specific embodiment, the invention provides in a process



20 aqueous streamdistilled fromthe product pol yester—ts
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The present hﬂ*ﬁ@%&@n t herefore provides a process 25 i reparing a
1, 3- propanedi ol = based pol yester, conpri sing contacti ous
stream cont ai ni ng acrol ein byproduct with a base for a tine
effective to reduce the acrolein content of the aqueous stream In
a speci fic enbodi ment, the invenTi&n~provides in a process
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effective unt of acroleln ereln; (d)

optionally, dilf¥PRgsail aBEWSsHrAush MEERVRRE er ; and 15
(e) optionally, (bj cideiid 1@ the dghubasbaslatsehudn Gimount of a base

effective to form a basic solution having a pH greater
10 than 7.5; and

(c) maintaining the basic solution for a time effective

to reduce the amount of acrolein therein;

(d) optionally, diluting the basic solution with water;
and

15 (e) optionally, biotreating the dilute basic solution.

The process of the invention provides a byproduct
stream containing reduced levels of acrolein.

The invention process involves forming a basic
aqueous solution of the acrolein byproduct of the

20 condensation polymerization of 1,3-propanediocl and at
least one dicarboxylic acid to prepare a 1, 3-propane-
diol-based polyester. In addition to 1, 3-propanediol, the
polyester reaction product mixture can contain one or
more additional diols such as ethylene glycol,

25 1, 4-butanediocl, 1,4-cyclohexane dimethanol and neopentyl
glycol. Suitable dicarboxylic acids include, for
example, terephthalic acid, isophthalic acid and
2, 6-naphthalene dicarboxylic acid. The peolyester and
copolyester condensation products of such diol and diacid

30 monomers are referred to herein as 1,3-propanediol-based
polyesters or PDO-based polyesters.

Water-soluble byproducts are found in the aqueous
stream distilled from the PDO-based polyester reaction
product mixture. The amount of typical byproducts in the

35 aquecus distillate will generally be within the range of
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The process of the invention provides a byproduct stream cont ai ni ng
reduced—tevets—of—acroterm The—nventi on process—invotves —
form ng a basic aqueous sol ution of the acrolein byproduct of the
20 con | pol yneri zation of 1, 3-propanediol and | east
one di car bo%ﬁi‘?@gg@?d to prepare a 1, 3-propane- di OPW
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10

corresponding carbonates and bicarbonates. The preferred

base, because of its cost and effectiveness, is sodium

hydroxide.

The amount of base added to the agqueous byproduct
solution is that which is sufficient to impart a pH (at
15 25 °C) of the agueous sclution of greater than 7.5,

preferably greater than 8, most preferably greater than
10. For the preferred inorganic bases such as alkali and
alkaline earth hydroxides, carbonates and bicarbonates,
the amount added will typically be such that the weight

20 ratio of base:acrolein is within the range of 0.01 to 20,
preferably 0.1 to 10, most preferably 0.2 to 5. For a
typical concentration of acrolein of up to 2500 ppm, the
preferred amount of base will be up to 2.5% by weight
based on the total weight of the aqueous solution,

25 although higher levels of base can be used if desired for
faster reaction and if not detrimental to subsequent
biotreatment.

The temperature during the base treatment can affect
the rate of disappearance of the acrolein and will

30 generally be within the range of 0 to 50 °C, preferably

from 10 to 40 °C. Temperatures above 50 °C, i.e., near

or above the boiling point of acrolein, are effective but
generally to be avoided since this will increase the
evaporation of acrolein. The process is effective at



The invention process involves addition of a base to 5 t he aqueous
byproduct solution. The base-is preferably - -an i norgani ¢ base, npbst
preferably selected from al kal i and al kaline earth neta

hydr oxi des, l'ithium hydr oxi de, sodi um hydr
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the 10 correspondi ng carbonates and bi carbonates. The preferred
base, because of its cost and effectiveness, is sodium hydr oxi de.
The amount of base added to the aqueous byp?oduct solution is that
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avoi ded since thls W I ncr ease ratton of acrolerh The
process is ef f ecih® ssoution may be optionally d1 uted with additional

aqueous fluid such as a second aqueous byproduct stream.

15 The treated aqueous solution can optionally be passed to
a biotreatment process. Biotreatment will generally
involve contact with activated sludge in an aeration
-basin at a temperature within the range of 1 to 40 °C, a
dissolved oxygen content within the range of 0.5 to

20 8 mg/l, and a typical dilution ratio of 10-500:1. It is
preferred that treatment with base combined with optional
dilution be carried out so as to reduce the concentration
of acrolein to less than 3 ppm, most preferably to less
than 0.3 ppm, prior to any biotreatment.

25 Other treatment methods such as reverse osmosis,
ultrafiltration and adsorption may be used in combination
with the invention process.

The following examples will illustrate the invention.
Example 1
30 Treatment of PPT Byproduct Solution with NaQH
PPT byproduct solution (76.6427 g) was spiked with
0.1247 g acrolein (97%) to bring the acrolein level to
about 1950 ppm by GC analysis. Two samples of this water
in screw cap vials were treated with caustic. In one
35 vial, 0.0980 g of 1N sodium hydroxide was added to
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- 4= tenperatures—Tess tham O terri€—but treatment—times naybe
prol onged. After the addition of the base, the aqueous streamis
held in a ve h as a tank or pipe for a length of 5 | al | ow
t he acrol ei n%@%@t with the base. The time wll tﬁ%e
froma few mnutes to several days and wi Il | depend on the anount of
base, the tenperature, the initial concentration of acrolein and the
final concentration of acrolein désPréd. Generally, treatnent 10

times will fall,widin h%”%%l‘&gl?sfxto i‘Ro’c'ﬁe 15’&&{’,‘;@ 2341 g of 1N Af ter
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content within the ran e 0.5 to 20 8 ng/l, and a typical dilution
rati o of 10-500745ultg é%ﬁ 'snown lﬁrEPQ}Fea that treatnent wth base
conbi ned with obtampld 2 dilution be carried out so as to reduce the

concentration rreatmdile 3 G Bybdolifst SHRA: fo A eil§florPr ef erably to
| ess th O her

treat meAP met hods <ikedtRentepd, saMpdRBsPE PPT byProdugh HALutdsni on and
adsorption may dentsatindg OWMippat aeBolein was VWi Pride Juty&fisentinnagess.

The fol [ ow ng eé?“?ﬁeﬁﬁé%gfe'fj u%%ﬁ@hﬁ LDS:&QY&@t&éﬁLthen added to the
solution to bring the concentration of NaOH to 1000 ppm.
The initial pH was 12.5. The sample vials were sealed,

15 allowed to stand at room temperature and analyzed
periodically for acrolein. Results are shown in Table 1.
Example 3

Treatment of Byproduct Solutions with NaOH
A simulated PPT byproduct mixture was prepared by
20 mixing together 0.4809 g allyl alcohel, 2.6063 g
1, 3-propanediol and 0.0484 g acrolein and diluting with
distilled water to a final solution of 56.2798 g. Two
samples of this solution in screw cap vials were treated
with caustic. 1In sample C, 0.0964 g 1N NaCH was added to
25 9.9768 g solution. In sample D, 0.198 g 1N NaOH was added
to 10.2325 g of the sclution. The vials were sealed and
allowed to stand at room temperature. Results are shown
in Table 1.




Exanple 1 30 Treat ment of PPT Byproduct Solution with NaOH

PPT byproduct solution (76.6427 g) was spiked with 0.1247 ¢
acrolein (97% to bring the acrolein level to about 1950 ppm by GC
anal ysis. Twg sanples of this water in screw cap vial, @Eﬁﬁm&ﬁeated
with caustic. V¢ 35 vial, 0.0980 g of 1N sodi um hydroXxide was added
to WD 96/ 26970

PCT/ EP96/ 00809 - 5- 10.380 g
of the solution. In the other, 0.2341 g of 9N sodi um hydr oxi de was

added to 10.38¢ g of the solutlon. vials were seal ed an
all owed to st anpd-at—-o6 freRper "‘TABHE"J' '

A e Hhre—viras—nere—sanpted
periodical |y ajExample pSamyled b M_LD.E&U.B*LMWOMM
as a di ljuenty and @g{féﬁﬁgﬁjrfucan as an| i npernal stapggpd. The

results are shgwr—tn—TFapte—Tt —Expmpre £ Tea T of I
Byproduct Sol utli on withl NaOH 10 Treathen of
bypr oduct sol ut{fi on contai niilng 10p0 ppm acrél §i n was14e0ri ed out
essentially as T [1_EXa T ajum RyproxEdg was Thefy added fo t he
solution to briL@LJJma_caﬂﬁgiﬂﬁiﬁ}cnagﬁ NaOHH-+ gﬂéoqppn1 +he—§ niti al
pH was 12.5. THe sanplefvials weré¢ sealed, 15 75 aljl owed t ®0st and_af room
tenperature ang analyzedTreated P¢rkggi al ly foryacrjol ein. fGgsults afe
shown in Tabl e &=
7 200
2 Untreated 0 5.6 0 1000
5.5 86 430
Treated 1000 ] 12.5 1 13
4 <1
24 <1
12.0 96 <l
3 Untreated 0 890
79 780
Treated C | 380 1 80
Treated D | 760 1 160
76 ND

ND = not detected (estimated <10 ppm)

Example 4
Treatment of PPT Byproduct Solutions with NaOH/Ethylene

Glycol
PPT byproduct solution (70.428 g) was spiked with

5 0.1690 g acrolein to bring the acrolein level to about
2630 ppm by GC analysis and 6.58 g was transferred to a
screw cap vial. To the remaining solution was added

approximately 0.3 g 1N sodium hydroxide solution to give
- a final solution of 64.24 g with a pH of about 10
10 (sample E). Ethylene glycol was added to portions of
sample E to make sample F with about 1.1% ethylene glycol
and sample G with about 10% ethylene glycol. The sealed



Exanpl e 3 Treat ment of Byproduct Sol utions wi th NaCH A
si nul ated—PPThyproduct—xttre was—prepar etd—by—20 —Hxtag—tegether———
0.4809 g allyl alcohol, 2.6063 g 1, 3- propanedi ol and 0.0484 g

acrol ein andmggébgiéﬁa\m th distilled water to a final Eolution of

56.2798 g. T sanples of this solution in screw cap

treated wth caustic. In sanple C, 0.0964 g 1N NaCH was added to 25
9.9768 g solution. In sanple D, 0.198 g 1N NaOH was added to

10. 2325 g of the solution. The vials were séalled and allowed to

stand at room t egRELALYY fer£ESH divedt HIAWY at 58??Et§%§€€%€5}e and
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-6- were analyzed by GC. iy gepults argy,ghpve fanpakle 2. NaCH
pH Hours Acrolein fRanpresence of added thytahedglyfol does not &dppear

1950

76 1460 to affect the rrnequt S Abesgaglples tr_eLaégg with s%%bum
75 5 60 hydroxide show Tlewgrd egyelsgef acroleinothan the 240
7 200  untreated samplé! ealdd® tHAt th2 Bonceftration of 194k

was lower and the initial concentration of acrolein
somewhat higher than in Example 1.

TABLE 2
Sample NaOH Hours Acrolein Conc. (ppm)
Untreated 0 1 2630
25 2260
120 1520
Treated Ej ~190 2 280
7 310
22 260
120 250
Treated F| ~190 3 280
Treated G| ~170 3 450

Comparative Example 5
10 Treatment of PPT Byproduct Solutions with Acid
For comparison, PPT byproduct solution (53.1842 g)
was spiked with 0.090 g acrolein to bring the acrolein

level to about 2610 ppm. Three samples were prepared
from this solution. Sample H containing 10.1576 g

15 byproduct solution with 0.512 g 0.1N hydrochloric acig
(final pH 3). Sample I contained 9.5485 g by product
solution with 0.5212 g 0.1N HCl and 0.1063 g ethylene
glyccl. Sample J contained 9.4565 g byproduct solution
with 0.4976 g 0.1N HCl and 0.5092 g ethylene glycol. The

20 sealed vials were allowed to stand at room temperature
and analyzed by GC. Results are shown in Table 3. The
acid treatment, with or without added glycol, had



5.5 96 430 Tr eat ed 1000 12.5 1 13

4 <1 T 24— <1

12.0 96 <1 3 Unt r eat ed 0 890
79 780 Treated C 380 1 30
Treated D 760 YO%26970 160 PCT/EEP6/00809
ND ND = not detected (estimted <10 ppm Exanpl e 4
Treatment of PPT Byproduct Solutions w th NaQH Ethyl ene d ycol

PPT byproduct solution (70.428 g) was spiked™with 5 0.1690 g acrolein

topring the acrobgygesGUel P8R0 Uetect on 200 BANLRY-GE18RALYS! S and

6.58 g was transfeérr screw cap vi al e renal ni ng
sol uti on was adde@crolein.approximately 0.3 g 1N sodi um hydroxi de sol ution

to give a final solution of 64.24 g with a pH of about 10 10
(sanple E). Ethyl'ene gl'ycol ma§kagaedTthEo5t|ons ofnnd sample E to
make sanpl e F W fh—eabeut—i—3orethyterergycol ard—serpi e G with
about 10% et hyl ehe _ql y8empldhe Howxised | Acrolein Congh 9@IEM0970
PCT/ EP96/ 00809 | yntreated 0 2610
24 2120
Sample H 1 1970
1910
25 1740
Sample I 1 1960
1800
25 1700
Sample J 1 1870
1730
25 1550
Example 6
Treatment of Byproduct Solution at Lower Temperature
5 Similar to the process described in Example 3, a

simulated PPT byproduct solution was prepared by mixing
together 0.41 g allyl alcohol, 2.75 g 1,3-propanediol and
0.052 g acrolein and diluting with 51.69 g distilled
water. To test the invention process under low-temper-

10 ature conditions, the solution was cooled to about 1 °C.
Samples of the solution in screw cap vials were tested
with caustic. In sample K, 0.12 g 1N NaOH was mixed with
10.304 g of solution. 1In sample L, 0.266 g 1N NaOH was
mixed with 9.760 g of solution. 1In Sample M, 0.504 g 1N

15 NaOH was mixed with 9.989 g of solution. The vials were
capped and stored at about 1 °C in a refrigerator.
Results are shown in Table 4.
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wer e anal

presence of added ethylene gl ycol

sanples were allowed to stand at
"t s—are—shown rm—Tabte
does not appear

room t enperature and

2.

TFhe—
to affect the

results. The ﬁaﬂkbﬁ otreated wi th sodium5 hydr oxi de ShoWh#@@ﬁ@V&ﬁyels
of acrol ein than untreated sanple. Note that the co I on
of base was | ower and the initial concentration of acrolein
somewhat hi gher than in Exanple 1. - TABLE
2 Sanpl e NaCOH Hour s Acr ol &1 i Gonc (ppm Unt r eat ed
0 1 2630 o TABLE 4., 25
2260 +26 +520 Heat-ed—t
-190 2 Sample zalmaOH Actolein Conc.
310 (ppm)22 H 4Gfdurs m
120 250 Teated F - %H 3 {ppm)
Treated G - 170 [Untreated 450l 4:975 | Brpadativel 4 10
Treatment of PPY Byproduct Yol utions with Acid 25 For aaapari sor,
PPT byproduct sg utlon (53. 1842 g) was splkfxggut i 0.0QQogoacrolqin
to bri ng t he acnietet+r +evet—to—abput—2646- ppi—rrtee Sur‘.‘pl €Sy
pr epar ed fireated & sdl uti dB0 Sanp| d0MStbhtlai n2ng 10. 1576230 15
byproduct solutitfon with 0.532 g 0. 1N hydfochlorigq ac4 1{4d nal pH
3). Sanple | conta : g by produrt —soruttomrwtho: g
0. 1N HC1 and O. 063 g et hyl dne g yrnl S4 rrpl 18 1 fontai 9 4569 ¢
byproduct sol utifatreated L 1060 11.5-12 2 260
24 130
48 100
Treated M 1820 12-12.5 2 170
25 130
48 120
Example 7
Effect of Alkali Pretreatment on Byproduct Solution
Biotreatability

Respirometric tests were conducted to compare the
oxygen utilization rates of activated sludge or biomass
under various feed conditions. The oxygen utilization
rate is a direct measurement of the microbial consumption
rate of the waste materials. The activated sludge was
taken from a chemical manufacturing plant where polyester
(PET) based on ethylene glycol is produced. A byproduct
solution from the synthesis of polypropylene
terephthalate (PPT) containing 1000 ppm acrolein was
treated with sodium hydroxide as described above in
Example 2 and used as a feed.
from the PET plant was used as a standard feed for
comparison. Acrolein was added at various levels to the
PET solution to show whether it had any adverse effect on
oxygen uptake rates. The results of a typical test are
summarized in Table 5. Oxygen uptake rates are in

10

The byproduct solution
15



with 0.4976 g 0.1N HC1 and 0.5092 g ethyl ene glycol. The 20 seal ed

vials were allowed to stand at~roomtenperature and anal yzed by GC
Results are shown in Table 3. The acid treatnent, with or w thout
added gl ycol, qsms WO 96/ 26970
PCT/ EP96/ oosoga'?’ 970 _8- PCIEPION08®
little effect on the concentration of acrol ein.
TABLE 3 Sanpl e Hours Acrolein Conc. (ppm Unt r eat ed
0 2610 - 194 2120
gg”p' e H Bhililitres b o¥ydeh at 20 °f and atflospflerig (100 ¥Fa)
4 1pgessure. 25 1700
fggg' e J 1 The PPT sozlutli%?p treated with caustic did Mot affect
the oxygen uptgie rate, while % go 15 ppm of acrolein
5 reduced the rate by 29-52% in 12 hours and 34-65% in

28 hours. These results indicate that the caustic
treatment removed the inhibitory effect of the acrolein
in the PPT byproduct solution and that the organic
products formed in the caustic treatment were nontoxic to

10 the biomass.
TABLE 5
Oxvgen Uptake Oxygen Uptake

Feed Source at 12 Hours? at 28 Hours
Endonenous (no feed) 14 26

PET plant byproduct 85 250
stream

PET plant byproduct 82 255

+ caustic PPT
byproduct stream
(3% of total COD)
PET byproduct stream 60 l68
+ 5 ppm acrolein
(0.3% of total COD)
PET byproduct stream 41 88
+ 15 ppm acrolein
(0.9% of total COD)
COD = Chemical Oxygen Demand ZMillimetres 0, at 20 °c,
1l atm.
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Sirmtar—totihre—process—descri bed—m—Exanple—3—=2

bypr oduct solution was prepared by m xing

al cohol , &ﬁ?ﬁéﬁ pr opanedi ol and 0.052 ¢ acroleln and dit

w th 51. 69 g Ped water. To test the invention 2SS Ul

| owt enper - ature conditions, the solution was cooled to about 1
[err] C. Sanmpl es of the sol ution in screw cap vials were tested
with caustic. In sanple K, 0.12 g 1IN NaQH y@s-mi xed with 10.304 g

of solution. In sanple L, 0.266 g 1IN NaOH was Mﬂl’wgmum‘of
solution. In Sanple M 0.504 g 1N 15 NaCH was m xed

solution. The vials were capped and stored at about 1 [err] in a
refrigerator. Results are sho WO
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- 9- TABLE 4 Sanpl e NaOH

Acrolein Conc. 1. 1In &Ppidcess in Pich at leds® ofppdlcarboxyliftdesi ed

4.5-5 0 12 . 25
1110 and 1,% pgopanedlol are contacted aﬁgelevated EE%RFrature
Treated K togproduce 1an cagqueous product mixtpge comprising a
1, 3-propanediocl-based polyester and an aqueous solution
5 of acrolein, the improvement which comprises:

{(a) removing a major portion of said agqueous solution
from said aqueous product mixture;

(b} adding to the aqueous solution an amount of a base
effective to form a basic solution having a pH greater

10 than 7.5; and
(c}) maintaining the basic solution for a time effective
to reduce the amount of acrolein therein.

2. The process of claim 1 in which said basic solution
has a pH greater than 10.

15 3. The process of claim 1 in which the base is selected
from alkali and alkaline earth metal hydroxides,
carbonates and bicarbonates.

4. The process of claim 3 in which the base is selected
from sodium hydroxide and potassium hydroxide.

20 5. The process of claim 1 in which the temperature of
the basic solution of step (¢} is within the range of 0
to 50 °cC.

6. The process of claim 1 in which step (c) is carried
out over a time within the range of 1 to 100 hours.

25 7. The process of claim 1 which further comprises:

(d) adding an aqueous liquid to the basic solution to

form a dilute solution containing less than 3 ppm

acrolein and

(e} subjecting the dilute basic solution to biclogical
30 treatment.
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Exanple 7 Effect of Alkali Pretreatnent on Byproduct Sol ution
Biotreatability Respironetric tea:(t%s wer e conducted to conpare
the 5 oxygen utilization rates of acti ed sludge or bionass

under various feegl %?%SJ% ‘3’1).49&”1“%' Kféﬂ Yhe dﬁcaréo%ﬁlcmggﬁg

di rect neasur errent of m cr obi al
materials. The acts veglkartad dgemas Teast OPak‘éfﬂ tepaphthalds @nid,

manuf act uri ng pl amo;yyimﬂmlatﬁ.st anhdl@, 6-naph td) e st prbdiyiereial. ycol

i S. produced. A byproduct solution fromthe synthesis of

pol ypropyl ene terepht hal ate (PPT) contai ning 1000 ppm acrol ei n was
treated with sodi um hydroxi de as descri bed above in Exanpl e 2 and
used as a feed. The byproduct solution 15 fromthe PET plant was used
as a standard feed for conparison. Acrolein was added at various

| evel s to the PET solution to show whether it had any adverse effect
on oxygen uptake rates. The results of a typical test are

summari zed in Table 5. Oxygen uptake rates are in
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- 10.- mllilitres of oxygen at 20 [err]C and at nospheric (100 kPa)
.pressure. The PPT solution treated with caustic did not affect

t he oxygen uptake rate, while 5 to 15 ppmof acrolein 5 reduced the
rate by 29-52%in 12 hours and 34-65%in- 2 - 28 hours. These results

I ndi cate that the caustic treatnent renoved the inhibitory effect of
the acrolein in whifh ahelPRFtbygpeodicarsokylionaand didt1l | heprss@ne <

E{gg;gg? formed:bn Lhe E@Hé&&ﬁe&rﬁetQ?Q&aw@&e%%%ﬁégﬁé&réOtéoproduégean

Oxygen Upt ake 2TUERYHeRTePrGkemixture coBRripirgea 1.3-propapediolour sa
at 28 Hours basedEpdbpesdtds &nAd &redyuecus soldtion of acroleimP

PET pl apt bypradt : 5 250 stream PET
pl ant b;g/produc?g!dEh com?§§se§' _ 255 . + caustic PPT
byproduct stredfl removipgogomajeraPcribpr of saiPEqkspredeelutiomam

60 " frohmb8aid aquedu8 BPBHAEEOhEkPure: (0.3% of total COD)

PET byproduct eam, . 4 88 + 15 ppm acrol ein
(0.9% of total ?Hﬁ?g]dmg toc'%e:a@iﬁﬂ?%a?o&'ib% A e‘PE]N Pa8eetres

02 at 20 [err] €ffective #oatBrm a basic solution having a DH greater
10 than 7.5; and

(c) maintaining the basic solution for a time effective

to reduce the amount of acrolein therein;

(d) optionally, diluting the basic solution with water;

and

(e} opticonally, kiotreating the dilute basic solution.

[
—_ Ut

The process of the invention provides a byproduct
styeam containing reduced levels of acrolein.

The invention process involves forming a basic
aqueous solution of the acrolein byproduct of the

20 condensation polymerization of 1,3-propanediol and at
least one dicarboxylic acid to prepare a 1,3-propane-
diol-based polyester. In addition to 1,3-propanediol, the
polyester reaction product mixture can contain one or
more additional diols such as ethylene glycol,

25 1,4-butanediol, 1,4-cyclohexane dimethanol and neopentyl
glycol. Suitable dicarboxylic acids include, for
example, terxephthalic acid, isophthalic acid and
2, 6-naphthalene dicarboxylic acid. The polyester and
copclyester condensation products of such dicl and diacid

30 monomers are referred to herein as 1, 3-propanediol-based
polyesters or PDO-based polyesters.

Water-soluble byproducts are found in the aqueous
stream distilled from the PDO-based polyestexr reaction
producrt mixture. The amount of typical byproducts in the

3z agqueous distillate will generally be within the range of
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CLAI MJH_ 0595 BCTI. A process in which at |east one dlcarboxyllc aci d

ahd 1, 3-propanediol are contacted at el evated te 'Wﬂuw
produce an aqueous product m xture conprising a "m) 'J‘u

1, 3- propanedlol based pol yester and an aqueous sol ution 5 Yof mack

mhlch conpri ses: (a) renoving a Aapor-portion of said aqueous

“sol ution from sai d aqueous product m xture; (b) adding to

t he agqueous solution an anobunt of a base effective to forma basic
solution having a pH greater 10 than 7.5; and (c) maintaining
the basic solution for a tinme effecti*gl A 1M d 0 reduce the anount of
acrol ein therein. 2. The process 0of claim1l in which said basic

sol ution has a pH greater than 10. 15 3. The process of claim

1 in which the base igrsRlsactiafd which at fledBtaldnal i@ _@a@b@bclyahw%c@@r Tahxd

nmet al hydroxid arbonates d bi carbona
processyof cl aﬁm% RIPRAIGH Thethadd i Y& Evateq th“é’ﬁmrsﬁ&aﬁr&nw

hydr oxi de and,panﬁuﬂQnﬁﬁnaﬁunqqkaproduct mixture comprising a

1,3 -propanedicl-based polyester and an aqueous solution
5 of acrolein which comprises:

(a) removing a major portion of said aqueous solution

from said aqueous product mixture;

{b) adding to the aqueous sclution an amocunt 2f a base

effective to form a basic solution having a pH greater

10 chan 7.5; and
(c) maintaining the basic solution for a time effective !
to reduce the amount of acrolein thexein.

2. The process of claim 1 in which said basic sclution
has a pH greater than 10.

15 3. The process of claim 1 in which the base is selected
from alkali and alkaline earth metal hydroxides,
carbonates and bicarbonates.

4. Tre process of claim 3 in which the base is selected
from scdium hydroxide and potrassium hydroxide.

20 5. The process of claim 1 in which the temperature of
the basic solution of step (c) is within the range of 0
to 50 °C.

§. The process of claim 1 in which step (c¢) is carried
out over a time within the range of 1 to 100 hours.

25 7. The process of claim 1 which further comprises:

(d) adding an agqueous liquid to the basic solution to

form a dilute solution containing less than 3 ppm

acrolein and

(e} subjecting the dilute basic sclution to biological
30 treatment,
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(54) Title: BYPRODUCT STREAM PURIFICATION IN THE PREPARATION OF 1,3-PROPANEDIOL-BASED POLYESTERS

(57) Abstract

A process for preparing & 1,3-propanediol-based polyester which comprises contacting an aqueous stream containing acrolein byproduct
with a base for a time effective to reduce the acrolein content of the aqueous stream. In a specific embodiment, a poly(propylene terephthalate)
preparation process comprises the steps of: (a) contacting 1,3-propanediol and terephthalic acid at elevated temperature to produce a reaction
product mixture comprising a poly(propylenc terephthalate) and an aqueous solution comprising acrolein; (b) removing a major portion
of the aqueous solution from said reaction product mixture; (c) adding a sufficient quantity of a base to the aqueous solution to form a
basic solution having a pH greater than 7.5 and maintening the basic solution for a time effective to lower the acrolein content thereof;
(d) optionally, diluting the basic solution with water; and (&) optionally, biotreating the dilute basic solution. The process of the invention
provides a polyester byproduct stream containing reduced levels of acrolein.




