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6. SSP Pilot Plant Run

The 4 SSP trials were performed between October 11. and 16, 2000

The crystallization and the solid sate polycondensation trials were carried out in the pilot
crystallizer OTWR-16 with nitrogen. The target was to simulate the residence time and the product

temperature analogous

to the continuous crystallization and SSP process.

The trial procedure of the pilot batch crystallization and SSP in the apparatus OTWR-16 is given

below :

Evening 19.00:

5.30h
7.45h
8.156h

10.15 h
12.15h
14.15h
16.15 h
18.15h

18.30 h

The pilot plant was prepared during the night with nitrogen to get a level
of 10 ppm O2 in the OTWR-16 cycle. The nitrogen cleaning loop consists of
filter, platinum catalyst, gas dryer and filter.

Start up of pilot plant, heating of loop to 175°C

Start feeding and crystallization of product

Sample after crystallization

Increasing of temperature to 215°C

Sample after 2 h SSP

Sample after 4 h SSP

Sample after 6 h SSP

Sample after 8 h SSP

Sample after 10 h SSP

Discharge of product from OTWR-16 and cooling in OTWG-30 cooler
Cooling finished and the product was put into the final bin
Trial finished

The procedure was repeated for all 4 materials.

A summary of running conditions can be found in attachments 2a — 2i.

Pellet properties after 10h SSP Material 1 :

« LV
« Color

: 0.817
:L=8741, a=-0.29; b=5.66;, vyellowness=11.16

Pellet properties after 10h SSP Material 2 :

+ |V
*  Color

: 0.837
:L=86.71, a=-0.36; b=6.28; yellowness = 12.37

Pellet properties after 10h SSP Material 3 :

L A2 : 0.830
*  Color :L=86.72;, a=-0.13; b=5.93; yellowness=11.88
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Pellet properties after 10h SSP Material 4 :
* LV : 0.811
* Intermediate |.V. :0.704 {crystallized)
0.710 (2h}
0.746 (4h)
0.769 (6h)
0.791 (8h})
+« Color :L=8747; a=-0.33; b=>5.82; yellowness =11.43

7. Customer Samples

Small samples (200g) were taken and packed in glass containers to measure contaminant concentration.
Samples were taken before extrusion, after extrusion, after crystallization and after 2, 4, 6, 8, 10 hours of
SSP.

A detailed sample plan is in attachment 5.

The solid stated product was packed into a PE bag in a steel drum.
The net weight of all the samples and final products sent was 280 kg.

The samples were shipped to the following address:
PET Bottle Recycle Suishin K.K.

c/o. Mr. Masayoshi YAHAGI

366, 0-machi Ichikawa-shi

272-0801 Chiba

Japan

8. Conclusions

All products could be processed with standard running conditions. There was no difference in
processability. Differences in product properties were small and do not correlate with the level of
contamination, indicating that flake variations and not the contaminants have caused the differences.
This is consistent with previous decontamination trials at Buhler.

The relatively large IV drop in the pretest is assumed to be due to a blocked degassing line. After the
problem was corrected, the IV drop in the challenge test was much smaller.

The larger IV drop in the pretest compared to the challengs test is the reason for the offset between the
IV increase curves. However, both lines are essentially parallel and show therefore the same reactivity.

The reactivity of the material is lowet than that of European or US sources previously tested by Buhler.
This is attributed to the different catalyst technology used in Japan.

The recycled product has some yellowness. This is already present in the flakes.
Discoloration under heat was found to be low, indicating good surface cleaning of the washing process.
The sodium content was high, possibly caused by extensive washing conditions.
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JPBA Challenge Test Result
Date : 10/00

Pretest bulk
v L a* b* Y density H20 |delta b* { ground 1mm}
difg gl ppm
Flake 75.69 -0.31 1.28 2.73 406 6015 [3.56t0 3.95=0.39
thick flakes (neck) 0.729
thin flakes (walf} 0.765
Extruded pellet o 0.667 62.7 0.13 519 13.77 770
Crystallized pellet 84.96 -0.06 4.38 9.04
S5P h 2 0.653
SSPh 4 0.696
8SPh 8 0.737
SSPh 12 0.782
SSPh 16 0.802
Test 4
w L a* b* Y H20  |Sodium [mg/kg)
Flake 77.61 -0.34 1.49 3.07 5400 248
thick flakes (neck) 0.725
thin flakes (wall) 0.747
Extruded pellet 0 0.701 64.67 0 4.7 1212
Crystallized pellet 0.704
SSP pellet after t= 2 0.71
SSP pallet after t= 4 0.746
SSP pellet after t= ] 0.769
S5P pellet after t= -] 0791
SSP pellet after t= 10 0.811 B87.47 -0.33 6.82 11.43
Test 3
v I L | a* | b* | Y |
Extruded pellet 0 0.716 65.58 0.22 4.92 12.72
SSP pellet after t= 10 0.33 86.72 -0.13 583 11.88
Test 2
v | L I a* l b* , Y |
Extruded pellet 0 0.713 64.97 0.21 581 15.05
SSP pellet after t= 10 0.837 86.71 -0.36 6.28 1237
Test 1
v I L l a l b* I ¥ I
Extruded pollet 1] 0.698 654 -0.07 48 12.14
SSP pellet after t= 10 0.817 87.41 -0.29 5.66 11.16
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2147 BE—1 YPREUY2)VPE THIEORSE( LT X 549mMA 1

B YPRALw bk YPRALw
15 LEATY EHEESINTE
IVdl/g 0.638 0.792
1535 L& 75.4 77.1
af -0.8 0.0
b{H 4,5 5.7
~N—R 3.5mm FH 84.7 8.7
4. 0mm/ES. 90.2 16.7
5.0mm/EH- 100.0 83.2
DSC Tg © 76.7 78.4
TC—1 (O) 1396.7 143.8
Tm C) 255.0 262.4
TC—-2 (O 203.5 196.7

HH | N—ADEE RS LGB TEMEY v T L2 TS,
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223158~ 1 MMUBHET (SRR Oy 75> M) OREEHRER

A DTG Q@rx1auhg | Q¥ avbF
Lo
THH&MEST | CHDM 8 ppm 6 ppm 5 ppm
(GC) EG 75 ppm 0.300 wi% 0.092 wti%
DEG 30 ppm 0.140 wt% 0.049 wi%
TEG 0.000 wt% 0.013 wi%
Others(D 99.989 wt% 99.560 wi% 99.846 wt
Total 100.000 wt% 100.000 wtl% 100.000 wt%
Z ik TPA 0.03 wt% 0.05 wt% 0.03 wi%
(HPLC) MHET 1.33 wi% 2.10 wth 0.88 wt%
BHET® 97.93 wt% 82.81 wt% 94.63 wt%
U1 0.48 wt% 11.31 wi% 295 wt%
U2 001 wt% 0.29 wt% 0.06 wt%
U3 0.01 wt% 0.02 wt% 0.02 wt%
BHET2 0.17 wi% 263 wt% 1.16 wt%
BHET3 0.00 wt% 0.18 wt% 0.01 wt%
U4~0Others 0.03 wt% 061 wt% 0.26 wt%
Total 100.00 wi% 100.00 wt% 100.00 wt%
SbGe,CoP DESE Sh ND(5ppm LATF) | ND(1ppm LLF) | ND(1ppm ELTF)
Ge ND(5ppm ELF) | ND(1ppm ELF) | ND(1ppm LLTF)
Co ND(5ppm ELT) | ND(Tppm EATF) | ND(1ppm LLF)
P ND(Sppm £LR) | ND(1ppm EATF) | ND(1ppm ELUF)
BHET #ifs DOx®@ 9792 82.45 9448

1) EPIEEOLEYREHROERAINILLFO®D .
CHDM ; Cyclohexanedimethanol

DEG ; Diethyleneglycol
TPA ; Terephthalic acid
BHET2 ; BHET O 2 Eiff
U ; unknown %53

EG ; Ethyleneglycol

TEG ; Triethyleneglycol

MHET ; Monohydroxyethylterephthalate

BHET3 ; BHET @ 3 &

(723, U1 i3 HOCH2CH2C00 ¢ COOCH2CH20CH2CH20H SHEE SN B)
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2.2.320#%—1 B&E7L—VERASEAr—)VNBHE TOREGHR

FHmEE SR SRR,
(B EMBHET) | (& N-VVPTA)
THMES Y 0.593 (598
ColL/b 76.8/5.7 795/-0.1
DEG (wt%) 20 1.1
ERES v 0.747 0.746
ColL/a/b 781/-05/28 834/-05/0.9
AA (ppm) 6.3 50
w=E (g/om) 14127 1.4132
5 2 TR ] (\ 0.687 0.695
IV {5 (%) 920 932
4t/5t ~—X (%) 44 / 420 138/ 75.7
AA (ppm) 216 199
DSC (°C) Tg 76.3 792
Tel 162.7 1558
Tm 2518 255.7
Tc2 183.3 189.0
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2232 JR—2 RIMHRER @£71— 78R —)ANBHET)

Bfl: ppm
SHEE N SRS /M-I
(HHEFERBHET) | (HREAN-VVPTA) | (BN -V VPTA)
(EAHBH (E&FERH (BAAER
i P 22 19 16
Ge 36 28 33
b= % AA 95 9.2 56
EG 14 9 12
DEG 1.2 1.3 06
TPA 2 2 2
MHET 19 21 19
BHET 51 46 39
MMT ND ND ND
DMT ND ND ND
CT 4270 4920 2840
C4~C8 3138 3500 1830

1) FPEHOLEYEIHOERGINILLT D@D,
AA ; Acetaldehyde

DMT ; Dimethylterephthalate

MMT ; Monomethylterephthalate
CT; Cyclic trimer

Cn; nB#FUI<—

2232 5R—3 XKTORHEBRER @471 —28R53A—)VR]NBHET)

: 50T+ 30HM
Bff:ppb (Wt /wt)
SHIEHE 7S SR FREER ok
AA ND <200 <200 <200
EG 112 126 150 95
DEG 301 ND ND ND
TPA ND <10 <10 <10
MHET ND <10 <10 <10
BHET ND <10 <10 <10
MMT ND ND ND ND
DMT ND ND ND ND
CT ND ND ND ND
C4~C8 ND ND ND ND
Ge <01 171 159 24

* ) EHEBRICBUS 7520 BEHERIZT TEERHZREC
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2232584 45%7NI-)VCORHMBRR @EE7V—I8HRA - H

RIBHET) : 50C - 30 AR

Bify:ppb (wt/wt)

SHIRE 750 SZ SRHE G avNa—L
AA <200 300 300 200
EG 60 246 178 97
DEG 301 ND ND ND
TPA ND <10 <10 <10
MHET ND <10 <10 <10
BHET ND 17 13 12
MMT ND ND ND ND
DMT ND ND ND ND
CT ND 21 22 10
C4~C8 ND ND ND ND
Ge 41 29 124
22.338%-1 /M0y bS5 PRS- VHMBHE TORAKR
RS ATV Ay S,
(HF¥5% BHET) (HFN-VV PTA)
BRES v 0522 0518
ColL/b 827/11 83.5/-0.1
‘ DEG (wt%) 2.1 12
EHES [\ 0.761 0.764
ColL/a/b 854/-04/28 85.8/-04/1.1
AA (ppm) 73 33
wBE (g/cm) 1.4032 14034
R REAR G Y 0.696 0.721
WV {REFE %) 915 94.4
At/5t ~—X (%) 20/180 6.6/59.3
AA (ppm) 22.3 18.2
psc(c)y Tg 779 80.2 -
Tel 1639 1555
Tm 2495 2549
Tc2 186.3 182.3
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(#3558 BHET) (HFN-YVPTA)
BRES Y 0523 0517
Coll./b 821/1.2 83.7/0.2
DEG (wt%) 24 25
FEHEES v 0.757 0.753
ColL/a/b 86.5/-10/3.2 86.2/-1.1/28
AA (ppm) 7.1 16
BE (g/cm?) 1.4004 1.4009
ARG v 0.699 0.725
IV RFFE %) 923 96.3
4t/5t ~—X (%) 2.1/271 1.2/9.2
AA (ppm) 26.0 239
DSC(C) Tg 718.2 780
Tel 1536 153.3
Tm 2491 2498
Te2 179.1 1754
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