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Removal of PET Oligomers from PET resins with Super- and Sub-critical Fluids
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PET resins contain small amount of monomers and oligomers formed as byproducts during condensation
polymerization of ethylene glycol and terephthalic acid. However, the presence of the byproducts on the
surface causes some problems on the manufacturing process and also physical properties of the film. Here
we aimed to explore suitable conditions where efficient removal of the monomers and oligomers from PET
resins can be realized in sub- and supercritical fluids at various operating parameters. As the result, we
found that oligomers were removed from PET resins and that degradation of PET was successfully

suppressed in case of supercritical CO, extraction.
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2. 2 HERFUKHR SR

BRI Figure 1127440l Aldh A& E 2 VW TIT - 72

9, PET-B XL v M & NAERL 25 mL otz 20 g 7
HL, B, BEBIOMEN—E (5 MPa, 423~473 K,
2 mL/min) (272 o 2T, LEOFRR, WEE it
WICHiE S 7. PrERMREsE, e v NoKREY %«
e - WOl U728, WLERTL PET & L CREE L.

¥ Extraction

oven
T Extraction
Filter

BPR

Figure 1 =3 8 20 RS 25 8 D AEIE

2. 3 HBEER B LRERMHER

FEBRIT Figure 1 1SRl SR E 2 W C 7o 2.
I X T bR E A V. B, RER L O ESM
IZFHZFH 35 MPa, 423 K, 2 mL/min & L, PET-A % %5
JFUBE LT B DA i i SR SO b HH 328 & AR 12 52
i L 7=,

2. 4  HOWHE
RALFL PET 38 X OWLER% PET IZHOWTC, FLRiEs o
~ T 74— (GPC) F7=IXEAKEE (Intrinsic viscosity;
IV) ([CL v EEYHSFE My 2#5% L, HPLC /AT
PET XLy hFORKRSTEY (£/~—, £V Id~—) O
EHERERELE.

3. ERBRBLUER

3. 1 HHERS K SEER

FLERIR FE 423, 448 1 X M 473 K IZBW T, PET-B % £
e U CHW R ER A K R A2 1Ty, PET-B IC& F
NP AY I~—5EFE (K 5400 ppm) HSALBLERERTIZ



KXo TEDOREREL S DNERMIZHE L. FORKE
% Figure 2 127" 9. Z DO D, 423~473 K ORI T,
AW LY PET Ho4 ) I~—FHFENMEBDOTHZ &
Nhind. I 423 K T/AKREM 60 min £ 7-I13IRE 448 K
TR 20 min OFAITIE, 1,000 ppm OA Y T —
EARBERET A Z ENTE R, TRICKEL, 473 K T
HEEMAELST5L PET FOF Y d~v—aaE8N8EMNL
72, ZOBERO—-2L LT, HEAFIZEBWNTSL Y b
D PET MRS HEL, AV F~—0NER L0 L&
2D ENTED. ERRIT 473 K T PET-B i % B g 5K
SLBR-3 7% L FEAFE PET O My 13 32,500 F2 I E TIRF L 7=,

7000

6500

6000 0 423K
5500 gy O 448K
5000 A o O A4T3K

4500 + A

Total amount of oligomers (ppm)
m]

4000
0 20 40 60 80 100

Time (min)

Figure 2 PET-B % W 7= #i g Sk I 381 B PET oo A4
Vv —aFELEEBSLOEAFHOBGR (EF
77:5 MPa, Jii&: 2 mL/min)

3. 2 MER _mbxFEAMHER

ALBRE 383 35 L 1N 423 K IZHW\ T, PET-A % EB K
&L THWEER R B R F M ER 21TV, PET-A I
BENDUHAY Iv—FFE (9 19,500 ppm) 23 KLIREF
L - TEDOREREL 9 20EBRNICHE L. 20
fER A Figure 31273 7. WM OWLBIRETY, RiReH
L& Hiz, PET XLy hFOA Y I~—5H&ITH 1,000
ppm &I L 9 A2 L2 RH L7Z. ZhITWEEERICH L
THIBL%EIKMETH D, = OEEIL, BEER bRE~
OFY Iv—BILOE /) ~— (LB OEMRENRN =T
bBHEEXHZENTE D, BER _@BbiFET TIL PET
Ny FNASTEBILRFES TR EEFICIER L TR, 4V
Tvw—F /) ~v—{bEMEHEML T DEEEZLND D,
TN’ ERT AR FEORERSFTHY,
AR IEYE Th D LR FE A~ DIEMENMR W29, PET
WS BIERE~NRHT D Z ERREETH o7 b D L HEER
TZ 5.

F72, ARBEICEBITS PET <L v hD My i, AHRTE
e U TR <, miRERH ORI L D PET #\50#E
DR L OEH K X DMK RO FEIIZRD S
Mofo. 2FD, HBEESN B LRFEF TIXPET HEH DK
TAEBMHI X VW2 D,

20000

19000 o

18000 * ¢ 383K

17000 | 0 423K

Total amount of oligomers (ppm)

16000

0 30 60 90 120 150 180

Time (min)

Figure 3 PET-A # H W @ERR B bRFEHHICIH T 5
PET o4 Y I~ —354 & LIRER L Ot @R
DOBM%E (JE/): 35 MPa, Jiif: 2 mL/min)

4. fEEE

AW TIE, PET XLy MIZEEN LAY v —F

Jw—tWo EEAMNIMMERET DD, B - R

WARZFIR U7 BOSHHEIC O W TEBRINCHE R 21TV,

WD Z EERH LM LT,

(1) HEEG AR H T, 16 423 38 X (V448 K, i@ /K
20~60 min TPET XL v DAY I~ —EFEDK
19 %EHiHRETE -, E-ALMETIE PET AH O
Mw (XMER A & AR5 Z &R TE T

(2) HBEER R bR FEHLIETI, B 383 BLU 423 K
WTHOEAE Y, PET O My 132 < IKEE T, »oF )
I~v—EHFREEEBL DD LR TEZ. Ll
NG, WEERKHBECHS, Y Iv—RERN
& o7= (K95 %)

L, REBOWMEA V=L 2HMAT L EEHIT, LD

LN PET D OES AR ESRMEOKREL Hig 7.

EAE S - EEE)
e Rl
REARRFRFPE B RRH R J0 R
T 860-8555 AEA IR AE AT Hh e X B 522-39-1
E-mail: msasaki@kumamoto-u.ac.jp
Tel: 096-342-3666, Fax: 096-342-3665




