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<3 11> PTTSF AA AANZFY] 7]E EA BT coereereeeseessnssssssssssssssssssssse 4
<I 21> PDO AT} L3 FLE s 7
<3 2-2> PDO, PTTY AAF FZFT} A F] cooveeereesmmeesssssisssssissssissssssssssessnas 9
ST 23> PTT QFE ZE 7] cooreermeesimmessississese s 10
< 2-4> dtex 220/46 PTT POYS] 7F8 Z7AQ] 6] worrrrrrceimienisessinieiiiiiinnees 13
<E 25> FFEIE A T BEAIR] BT e, 19
<3 26> ETP 2R 9] 7]B Tg] BA] e 20
<3 2-7> PET, PTT, PBTQ] AR T2 B4 serremrrrsssesisssssssssssseess 20
<IE 28> PTTY] 7]E QFZ ZE7] cooreremessmmessnesssnssssss s 27
< 29> TPE, AEH B ZY7AG 0] s 28
<T 210> FAA 2UF PTT B& U B3] EE s 30
<E 211> HAZA] Z2UFH PIT B 98 E3] EE s 32
<T 212> FANA 2UF PTT B8 AE E3] B s 35
<T 213> FANA 2UF PTT B8 AE E3] B s 38
<3} 3-1> PIT 7|71 Yt B XY ZF;H FhA|| coeeveemeemeemeenen. 40
<19 2>
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<19 2-5> PTT-DTYS] A&7 27N ALY A|A LR AL ceereermeeneesneens 14
<13 26> PTT BAEY AM F7LEZ B FZEE o 15
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<23 2.7> PTT 7}31 BulkS} B 7] E 9] ThA| s 18
<Z1¥ 2-8> PET, PTT, PBT A3 L3 H] I cooverrerremememeneninininiecncnce 21
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<238 2-11> PINF E}FER] 7Fe] A7 A 2P E A H] DL e, 75
<238 2-12> PINI E}FER] 7Fe] $227] 2ph EA] H] L oo, 2%
<713 2-13> PTNI EFFA] 719 AbA ZFHA] B DL coeererrrememeneneeinen 26
<T1R 214> PTIO] GAZA] EA] corvvvimnmeresssissssssssssssssssssssssssssssssssss s Ve
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A1 ANE
1. 719 7ha % Hj 7

ZHEgW g H# Z g o] E(polytrimethylene terephthalate, PTT) i1
A= HZol So9kM FhEEH A2 &= EokR &8s dHa 3l
ARAQ(CPAAE) Y E7FAaAd FEAZEE2A FAot AAF R =

o
o_>|:

L ARH dHA S Ay, AHEEHE F R Zer T syl
1,3-Z 231t & (1,3-propanediol, 1,3-PDO, 52 T2 IAAIFEZE EHY)
o] FHoZY FE(fi)E, purity)d SHAA FE3] AAEO FFEHA

—

5 x
7] Zolch. 2ZAY HIoof o]28 13-PDOE &&2Ho2 AXT F

STHEC WEH7] AFsIAH. 2 dEA Ax THdAE dAE A
7FA7F At} Shell®] EOW, Degussa®] o= =Z#|<l(acrolein) FSH(KHNH 1
23l Du Pont®] Hlo] 2 (bio)¥ Folth & O A W& A2 “d8”
oA Awsteal s

AA7LA PTTS F8 #oks A kR /ot 1 x4 ofF=
+ PITE 71€9Y A/F8% &A% EFor| = (e E) E2ZH Z(PET)
o] EALS 1T zZa Q7] wWEeolth. PIT Afe SAHASZs 184
(elasticity), &3] E & (recovery), M54, 2 A * 3 (stain resistance), Z}2]
A SAA, AFFEERER), 2893 E& A8 52 5 F Ao S

A AAE = 1EAE AFdAoZE RE Shelld Du Pontol] A A AE
Ha Qi AfH FEY AFNAE EF Shelle] A=< Corterrat} Du
Pont?] Soronath= AEHoz A/E Qu}l dEF nZS FAoE &%
N, 53] A8 AAEA I AES AR R Ul Ao H2 9
A SASHA @3 e Al E RERAEMA, 2010900 2 BAFEo]
1008 =5 ds Aolghes 455 Yol vk oo £ald

= FHol =
o

A
oAMXM HE B3 FHHI = T HE R 55 W3 sFE B

o

nformation . ST pameviagusze
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2. PTT 18 A9 dH &4

=

= Z5H “}COV]L a5, WIS grt= 1"5:’&34 WEFS qiﬂ‘é‘il‘%ﬁ
solA= aFol AW HAWIE) 9= PET(polyethylene
terephthalate), = PBT(polybutylene terephthalate), = PTT(polytrimethylene
terephthalate), PCT(polycyclohexylene terephthalate), PEN(polyethylene
naphthalate)*‘ol JEZ 5l E o] 9 51}(%%) | = Ze4ta HAHESAZYE
H HEofA= }E‘Eﬂol-‘i‘)r 74E A EYozEHEA FA 59 55
st IAF Oﬂiﬁ}(Enpla engineering plast1cs) [

ol TAAM HZol AFe 7] AFAT FAFTY sty PTTOIH. ©]
PTT= PETY PBTZ & &HA A= A7l S 2A A9 A
ALZA, PETSt PBT Alele] SA& HlHF< FA=Z S438d. PETY
A7ded PBTO A4¥A4e A= =5 7HAWA, PETS 22 H=9 7H4
d XA o]t} Shello]l Al “Corterra"gt= A=
2, 2813 1997 d NPEAIA WHEG(UH) A=
o &7 = At
<29 1-1>9] 38t Fxof 2. o TR
2 PITE ®7I(#h) =l Ao}, o3 (i) o
2 3GTY PIMT® £ T 3. olg2 EF  poly(trimethylene
terephthalate) Z 58 7| E A3¥Z W Aolgt 3to, 71&€9 &= AL PET
o} PBT9} W-&AIAKIH 1-2> FX) PPT(poly(propylene terephthalate))zt

3 R AAeEs

v

AAEe 2% 1749 s

2]
HoZ 199549 718

o,

X

(engineering plastics) 4]
PTT AZxfe] whE o
1 drEY 238 ARl

4o o
rr

Lo

N

<38 1-1> PTTS 24 2 X

—FO—EA@fﬁ—O—CHZCHgCHg—)E
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PTTE A9 1,3-Z 2 3t]&(1,3-propanediol, 1,3-PDO EgH g )&
(trimethylenediol))Z} ©| @l =& 4H(terephthalic acid)E Ex=H=Z 3t Fg5
ol ot WEo] A= ASEHA, nEgA AAe d AFEH F IHA
stoh 2y 2er e shu]l 1,3-PDO7E k(s fE)el 7] e, dFe2e
AgE =] £3th. Shell ChemicalAbs, 90U X7]o] gl LAlo]=

(ethylene oxide)oll E& %}Eﬂ 3] = (formaldehyde) 2E FH7bste WHo=

L

B
+

13-PDOS] AZMA(E ) Azl AT, 18 %3 MAF o F, PITS
PETS} 5 m_ Az Belshe Aol 7bsekAl =ik
<A 1-2> HEECZ Mot gas Z20AH=
n-methylena PTA
glycols Tarephtialic Acd
Ethylane H
Giycol ! ?
meipee 4 "}@{“ PET
hoh ¢ :
1,3 Propane r 'E* 1'|' M W
Ei HO =€ = C=—C — OH -+ FTT
VL g 6
1,4 Buiane
Dial H

EA4S <3 1-1>0 ZAEFAT &9 UZ}F/} a1 E
AE oeFstA Add 5+ da, Ay 2d9E Z2E-SIEUsz
(cost-performance) | & o] &o]stA Ht}. PTTY PET®} PBT] F XA

A AAAE zrta A, B AR YA Eo|Y PPEH AA oA FE

ANLEZE Zte ARS TR 29T 5 A du.

Information Hl';TI e Ui

ﬁﬂﬂl}’ﬁl.‘ﬁ -3 - Lired P b e ST



lEsPRgEay

KISTI

<H 1-1> PTT2 B3 ATH2He Jl= =24 Hlw

&3 (°C) frE el 2=(°C)| MF(g/cm’)
PTT 228 45-65 1.33
PET 265 70-80 1.40
PBT 225 22-25 1.34
Nylon 6 220 40-87 1.13
Nylon 66 265 50-90 1.14
PP 168 -17 to 4 0.91

<% 1357 <19 1450 AFHl Zejo] e =9 PETSH 2 RuAe]
FA9l PTTY Held BA7z i HASAL o EATE/} vz 2
o

A FEAAY 374 Fa% AolHS YE Fi gtk AREZE PTT/
YA (U3, helical) FelQ] v PET= A A FHE Holx 9l
o} o] PITS W3 ezt nt2 g2 549 Qo] F83 %2 “bulk
FEs FAstE Ul 71dste Bolth 7 MAEs AT Bk §olaA &
Ad F de F4 7F FHYSE dA PITE 2 FaAE(Tg)E
Zt= Zeolth ﬂ4%HE1NTX”W1E4L“’iEﬂH°ﬂ5¥%E%W
Ho g oy BEY ZAAE JIAHA HE Aot LH%Cwmm®
REH2VF Y&oz2 i PIT ZEo| PET FEJ Hsty Ry 7=
(soft)o] F-oAH= o]fFE HABE F Unt

Tg = 70-80°C, Young modulus = 9.15 N/m’

Information HI';TI e e |
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<8 1-4> PTT L2 X2 22X =

Y
]
) %
PRI )
- .5"‘r' a3 ;
N 7 W T 2,
e #79 JJJ.:;*H-'"
s .
s
-i.'.rf

Tg = 45-65°C, Young modulus = 2.58 N/m’

Laformation g KiSTi pRmopiagscre
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A2 U Ve 53 F

o

48 2 PIT A4 5%

[e]

PTTE t]-&(diol) A ¥o] 1,3-Z & )-8 (1,3-PDO, HOCH,CH,CH,OH)®] ™,

ol)
PETZ W35 += X3} ZZo2dH 2 X9 dFolth PDO= FE A|Hol
90

L [e) T T W
HEHN U, &4, o]z 2 ¢ (acrolein)H(<2¥ 2-1>)3} od#A Ao =
H<ag 2-2>)9] Ak A7t 7Hs Folgh
<Jdg 2-1> ota=2d2 =3t 28 PDO M=
Hydration
CHp=CHCHO " HOGHGHGHOH
Acrolein & Hydrogenation 4 5 o banediol
<8 2-2> ed=2AI0l=E- 0 28t PDO M=
Pans . GOMy Catlyt HOCH;CHaCHaOH
CHy—CHa & Hydrogenation
Ethylene Cride Syn. Gas 1:3-Fropanedol
Aoz HnE LPH AW olmZH AHL

QS Degussa7]— Ay 3} 5o
A Foll Qa1 o]e] Shelld 40}04 ol SAlol=r o] FHstE ATHUS

patent 6,093,786, 2000). o= Du Pont®] Zi&(corn sugar)s L& 3I=

o2 PDOE 7Id Fol o™, Shell= =AW (glycerine)s &4 W&

Mo g PDOS AAtd 4 glvka st E.lwﬂ%%QCMOW}

ZAHeH2000d 849) “PDO A& fF ZAE”S H st

Information KiSTE pzmepigasorzs
Analysis
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<H 2-1> PDO N1

EE DAE

ZEA = ola = AN EO49 ZYPAEY | AdEutoley

Az%H 100,000t/ 8,000h/'d 7}
T2 4 (1003 <l) 13,200 17,600 17,800 32,700
Rig=s FZE(AN()/kg

LA = 70.0 53.0 160.0 90.0
W89 6.5 12.0 13.0 14.0
—H% HEAE FA (0.4) (6.2) (64.0) (64.0)

Al 76.1 58.8 109.0 40.0

3173 1] 29.0 37.3 38.8 45.3
AzH7t 105.1 96.1 147.8 85.3
S == )] EO e 2 2B
7143 5% Degussa Shell e

Z) 20004 89 7%

PDOE PTTY
H),

AzeA B o,

Agomm 1 Fae] QB () T EA.

7E X3 ZEolLH =Y AE(H

Aqt ZYd Y A5, O volrkx Festst(fine chemical)s
A Fokelld 2 a7t dojual Stk PDOS &%
x3 Fo 2

5o W

=5 N 29,
€S2+ PTT, PTN(poly(trimethylene naphthalate)), PDO

g ~E

tAEE, &4,

o] Z+F FTTH EFd2H TFo] Utk FYFHEFOLEZE F(form),
™, H2A, TR AHEHET Ve §EEE FFY,
28 AAAFREH), oJtFs 4F L AFol de 2 At}
PTT= A% 7Hi4v% *dsﬂ(ﬁ‘aﬁ)ﬁﬂ EU S o3t o Sk
20101 o] Aow ®HE A
& TR A}olt}. Shelle kﬂ/& 73,000E<2] EO¥ PDO AHlE 19994
235t} Shell9] PTT AJ4He wl= ol A= AzF 20,0002 AHl7t 7}
Zd a1, 7AYthe] SGE Chime%} 50:50 =42 PTTPOLY-CANADAE A
Hated, Ayt BEZE wejo 108 & AHE AEHHT Aoz gl
2002 2, 20039 T Z2HHEF)S AL dBoE Y.
olzZZ AW o2 PDOE FYslatga, &x

s

°]az
o] Sl

o]ea]

°l=

e 4l

ul
=

off

ol HAF

Degussa©™

Information
Analysis
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4k 9,000 &

Du

e

5¢

Pont& PDO HbolQ 71&S st 91, 20006 89, =<l
W= ZHd ANEY A=t g5 Jidel e Afs AE, 20030 7

THEE A

—_— =

a2
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ABE 7Ms T 931, Du Pontel| ¥F33la UTh

lrl

ESZ

| Jo =2 Qlth. Du Ponte] PTT A4F2, A, 12,000 4

J
=
A3, FF 1I(M) 5T BS Ao def, FHe 200 £

al
4T F4L M3 dot

Boe oAl 3] Al ol (L) 7F 1999 dZF 1,00052] PTT AR AlH|
, "2 (S0L0)'e] Bz #Avjstal vk FAK(IR) = 2002

4, Du Pont®} AF3led, PTT RS /HEdsta Y "ol A6 A
50:50 FAFE A3 AL “AEE A (SOLOTEX)'S A sttt Tl 20063

o 10,000 AAE gHae RS BEXZ i doh A A= =13
AbEel Ahe Agetal oy, Aele] Rxke TRl AK@IR) A L
2 Atete Weks st ok 3, Edole 2001 54€, Du Pont#

4l 7% soldlz @ Al welo] Bt EF Ake AAs,

N
s
Lot
i
M
=
ofy
K-
X9,
&
N
=4
N
\®)
\V
Y
N

£ 300E AAFSH zﬂzi Eofl XJD}. PIT Hde A%

s|EEoly, yedA, 734 T PETY UYYERT $5314, A Shell,

Du Pont =5

4Ei°

28

70
[e]
Chu

Information
Analysis

WAL, 1 Fart A3 SEel & Ao

FAXNE, 7o) ekt g o T SFAL S
[e) o
T puy

_gom]/q,] g8 AF A 75l

100% 712 59 H|o&E M8 ol Yt} T LM E
Z AgdHT Ja, 9
o7 ek

Aol

A7) UH—r*Oﬂ
c}.

“I';TI e L |
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<H 2-2> PDO, PTTL A4k &0 H=

PDO PTT
delA | B Ly | @5 (A8 8% | A9 Al
H
(t) (t) (t) (t)
) = EO 73,000 19993 Z ek
2000.7 54 &=
= 20,000 ~
Shell ke
(115,0 i
A A 00) 18 A
100,00 2003
PTTpol 7
poly | AUttt 0 7HE A
2=
KOSA ) = Shell 7)<
] 1,000 =
F3A
A2 E X SR Q) 7 A Ak
o . Du Pont?]|
= Acrolein 9,000 2o =
oH &
Degussa H;%x]_ 7] Oﬂ Acroleinﬂd 2,000 _lvé‘l_;q %
. 45,0 A8A &
o] = Acrolein®j (00) ;7‘;
] 2003
o= | Hbol W AX A
Du Pont 1371 AA
A 7 =
=
1= 12,000 | 50,000 10-20uF =
2. A B 7le # &= AT TF

199513 54 Shell Chemical®] PTTS] £24 Aits Txse o, PTTY
E4 FoA AxIAE AFoEe “EFdzHE i

resistance) ¥ YL E9 & A(resilience)'o] AT o] o] FHZ
Hoke Aot F8 ASEN 7l oF 55 AR AYstE
F2& A& A. oo o)X= BCF 7433 textile &% #oFol]
o GAs] ozt g

ﬂf;{ﬁﬂinn - HﬁTn e Ui
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2.1 PTT Filament Yarns
2.1.1 POY, SDY(HOY, FDY), SD/POY-°4 A=

PETY PA(Polyamide, Y4 &)%} w712 PIT ZEAHH)= 4&=34 %
AH#GAR) A FAET] A SANAN FE3] ﬁi(%iﬁﬁ, drying)/\]ﬁ '7‘
of dtt}. T AT PETY x FA Fast 243 ¥
A8 o) glu PIT EA Hdxe 4L

AA7bE FESIG AF A PIT A 4L ot #oll Vel

rr

=

<H 2-3> PTT &= XA

Drying
- No crystallization step
- Closed-loop hot air dryer
- 130 °C for a 4 hour residence time
- Dew point much lower than - 40°C
- Dry io less than 30 ppm for best
performance
- 13 x molecular sieve as a desiccant,
with regular maintenance
Extrusion
- Typical melt temperature from 245-265 °C
- Various extruder zone settings to achieve
proper melt temperature.

%%mggpﬂﬂ<ﬁéggfwmﬂqOTEGL3OC@£%%1ﬂﬁ
Atole]l £gewr F2 AMEHET 265°CRT =
o

Y

2]
o B35 24504 265°C =
2EoAM e 18R E3H(41k, degradation) =7t 543 ““LFL]-X 7] &
olt}y. PITH ¥=712= 543 S = PETY PA 6, PA 669 2~ol= =715
AHEStE A7 Qi

PTTY ®AK#hf#, spinning)®] ZA-Foll= 2 714 o2 WAL F4& AFE-3)

o] A F (i, filament)E AZT 4 Ao 252 717 POY(preoriented
yarn), Spin-Drawn Yarn(SDY -2 FDY), Spin-Draw-Machine S ZHEHY
POY, 18]3 Undrawn Filament(UDF, KiEffifh)s ©ltk. PTT POY+= 2,500
Information IhST: e e |
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oAl 5,000m/min®] WAl £EZ IH E(godet) 5o F#glo] s A
th. PTT POYS WA E(without Godet)9d =, Alxele] #AE <19
2-3>3 <9 2-4>0] YT o] #AS EAAL WA=Z9 hole size”}
0.35mm, 283 L/D7} 2.00014 =3 = A}

<& 2-3> PTT POYQ Z L (tenacity)2t BHAFES S (m/min) 2l 2HH|

Tenacity (grams per denier)

) 500 1000 1500 2000 2500 000 35010
Spinning Speed

K3} information KiSTT pamepiagsors
Analysis -11 - L et e ot e e
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<JOE 2-4> PTT POYQl &l%(elongation)2t BHAFES S (m/min)2l 23|

300 : = ,
N 1
250 - ., i =S Sl B
{ i o 3dpl '
’ I a Bdpt |!
f 4 10dp!
0 e SEm

b
|
1

Percent Elangation

| L | 1 AT | i
04— oy —— . b
i ! :
: ‘ :
50 : I o sy S
] s00 1000 1500 2000 2500 3000 3500

Spinning Speed

PTT POYE 7149 nHIEZ} FFE Spin-Draw WAMZIAE Az = 9l
o} Spin-Draw A7l 57 SDY$F FDYE A Zst= H AREE o] gkt o
g WAL 23, 48 89, U7 3719 IE(flow rate)d &%, 74 A&

A\%\%

2], WAL A4l &%, AU ES rap 5 5 7+ BA9 A7) An|

HE AR =4S %3}&1 24 s
Ji L, speed ratios) sttt =Z(nozzle)o] 7
¢ 719 PETY 1< Oﬂ 2ol Aol PITIA® A&E 4 oy, i &
L/DE 7HA= Ao| WAL AA WelA fEsitt. PIT filament g 7159
#71(dpf, denier per filament)= XG5 1 ©|3tlAFH 5 FLo] dtexolal F
# 7] (total denier)= 2891 A 330dtex FEe] ALE(fffE)e] AELEoZ F=Z
ol it PTT UDF ®¥AHe] ¢+ POYY SDYO| Af-9t= tha o
Hol At} T2 staple Aol o] 8HO 2, staple fiber A Al A7)t}
AHAJEI, winding)d] AF o8 FF AH7IF AHEE S Tk
=9 Rol7E st 1 9ol Teijin

2] (i

r{r
ok,
N
o
[-40
ol
o,
2
20
o 2
=2
—o
ofN J

l%

_11}14

A

Barmag Birotor Craft ¥ 7

S . 5
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Seikit} Toray AHIE

=
2]
A A AF Aol T&

el
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e Aoz IEA Qo oA T8 AL A
wrolol 3)|7] A (package) F5S =S & Yo

3]
. H71A FHE A7) s E overfeed speedyt =312 Q1 A

A 7o Walst Ao

2.1.2 POYZHE 9 DTY A=

T3t AA](texturing machine)”} PTT POYE AAN#AKR) 3= ] AFS-=

r <
2o

Agstc 18y

(denier) 4 A=

disc AAZH Z25

o] 7] 2Ho2 XA Belt E}Y(Murata)o]t} pin EFY AHE 2H o
Al
=

o EAS hE 2AL <E 2450 JERIQUT disk B w64
g ogeolt Mgl AHEE T, 4 161 disc P
A

A o A z2e Aul BP¥ETE ofyis Hol #F7]
POY®] &4 ol weta wsiA doh

2-4> dtex 220/46 PTT POYY 7}& =719 4

A
=5

A  Non-contact heater machine
* First heater 1st part.-230 °C,
2nd part - 260 °C
s Second heater: off

s DHA: 1.3
= DY 1.6 for PU disc, 1.85 for ceramic
disc

= Disc stack: 1-6-1
= SpeedB50-750 m/min.
B Contact heatar machine
= First heater: 160 °C
= DR:1.30r1.28
= DY: 1.6 for PU, 1.85 for ceramic disc
= Speed 700 m/min

C DMurata
» irst heater: 160 “C
* DR: 1.28
= VR:1.39
= Crossing angle 105 degrees
= Speedstarte at 500 m/min,

For all machines, use tension ratio:
T1 (DR)/T2 (DY) = 1 or slightly less than 1.

Information H|§T| NI yE AT
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2.1.3 DTY, SDY, POYERE A X (L) A=

PTT DTY, SDY, POYE 7}AaL &o]skAl AR (“:Hh, grege(grey) fabrics)E
LS F Aok PIT &AZ FHEH, knitted)olU H A E (1Y, woven)
FH o o] MEEI AEEH 3 Qo dRrFoR PITE &&3F 14l
= AE2 737‘%5‘5} stitching density(needles/inch)@r 2l #FI7)1E o] g3

g8 5 sk a9 g
W] 2 *H; ZA%% & # %E} PTT AML PET®] #®lsle] 7HEo]
AN F3, Fede 545 vepdth =3 PITY BHARFES ZAF 52 9
ALZ AME AR 23 FJHEE AES AXT 5 Ao o] o Bol o]&
He &AZ= PET, ofAlHIOIE, otad, ¥, &, UdE o] Atk

comlon siretch

Softness

Elastic
Riecowery

214 AAERYH A7t A= A=

7heel A A, AEe Aoy g EE 1 Wil tEt.
Fol= BE desizing®|Y scouring 342 A=HET. 1Y
£ 9] relaxation®] 4 preheat setv= 7450 wWetA st zith <29 2-5>9
PTTS} @4 &9 NHFES YEAS. PTTS 35 PETS} w72 &
AP ERE AMESTE A QAL EE 100914 1100Co T 415 (power

stretch) AELS A7) M E FA3 259 Eixé(heat-set) ZAHo] "3}

juiss
=
A=)
o ot

<)
™
il
Lo

d

S . 5
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}

ooEd §9 Azl THOIY AE HAAF QAo} Iuy FHel Folal
A% @tk A% Ao Ande & v 2uy exutke gAY e
2 A gstodof gt
21&E9] 7ol PET$ wiz7FA 2 sizing® scouring(desizing) &3¢ 2
stk 94 BHS WY A9 SASG gw Augs faAe 3
o e Agoln HE AnAL B Abgoltt
<dE 2-6> PTT HAZ2 M 2ot B8 L
Scouring Mecerization Preset Dyeing Heat Set
(Optional) (Optional) g s A A
Final Heat Set 4 Softening
Note : Temperature T1>T2>T3

2.2 PTT Staple Fibers
two-stage PET staple fiber A4t Ad ] of A
PTT staple A4k Ab
&=

ey s
oxé] 1j‘l‘

& PTT staple fiber+=
. draw/relaxt} draw/annealed &
T} PTT textile staple staple yarn©]l4 nonwoven textile
 ALEY St Ax 73 SHAA uj, PET staple

Pt xa Ut

azx Aol =271 POYY SDY9F frAbstth. Leju; WAk
gt -3 240 dastrh ustE staple E AHl= &6
zalk) position% E%Eﬁol A7) W&olth. FH S PTT UDY
i eEE A4 sjoby @
spinning

R
42 F
o

>
X
i

I R i s

= 471 AsMe &6
cabin)

“I';TI TR YR AT
Lrna Favta i e . Sy indarulan

MM Information
&
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crimperdl] o7t A4 E feedd] A FH7ie A4l 38 53871 9
St staple creel®] Z7]E ZASEHh PTT staple fiber A
sizee= PETY 7 -$9t+= Ealoldtt}. creelZ25-E 9 PTT UDY towtT tension
BEi7E HA AMA S & 7FSHA] gotok vbo] #dd UDY 55 €&
T Atk creeld M F5o] AW AAMIE ZolE KA HU-
draw/relax©]t} draw/annealed©|tfol|l welx PTT staple A& A] crimping
Zo] gzt

PTT staple fibere 1 AAZ WAHEHAY W, 45, 52 & T/
staple fibere} EH(EM)SH7I= Sttt FUlHdoz =2 2F 54| 100%
PTT =2 TAAY Afdd €& 5 Ut} PIT staple yarn®
crimp, @48, 18]3 relaxation &7 Fol| 93t FHoh PIT stapleZ
FH sl H4& AAdFY A5 W*}f?} WHoe g HAolu HEACRE
AAE AAE 4 Yo PIT staple yarn®] 9% PETY ofaHo| Bv]3}H
A= 5o ave de 7 33 AAHdA &S Fod dart Utk
Aoy 7tE AAE AR A HE2A FA o]Fo|xlth. vyt staple

] EAS gA aEsiHA Astejor 2 54 0]

23 2HA Bk 2 A% 2@ Holx Woli} ofaY 2AlnTh ¢4

o=
o
2
%o
©,
>
S
@)

=

0%}

®,

1o
>
Ay
J{m
)
lo

2.3 PTT Nonwoven

PTT FZAEZ(AfkAH, nonwoven)= PETS} wRZM7FX| 2 staple fiber 3,
spunbond FH, 183 meltblown ¥HOZ THE F7} T PIT staples
g2 24, 5 E9 PET, Y&, ZY=Z2FA % 7 needle puncht} &
(K2 kE, hydroentanglement)'H 0.2 FZAx 3} & 4 v} PTT FZ L9
EAE QA REE F03 3(5) WA (bulk)del ok

PTT spunbondv 34 FA(o: Hills/Ason process)ely A& F7G(d:

= T Utk AL T A calender setting
= 2% & BHo g HgA ol 53 staple A=e S U UATH

Shello| = PTT 7}2l backing8 2. Z spunbond 7]&& 7|3

Reifenhauser process)ol A Tt

_@;
k]
st
iy
o
fr
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PTT 7}3 AAZ PIT &A1 2 st gAto]Z Aol o]H<L Aqxt dto|th 1
& TS Tl 2ol A=Y BF FEHwH AZG(drap)HelA
Y 53] Zdupdo] tigk Aol st ol 7
ool A Zrulidol ¢Fst Zxz =AM oFH I, F7F spunbond F A ol A<
TAAS 712 PETY FAls BHs] F= 95 A 3t 242
A 7= ok FHZol= coredt side-by-side typed] &3 WAL 7]
gibs] AT Uk

=
54

rlo
o,
1l
o
N
l
.{

24 PTT BCF 7}l

BCF2 9] WAL S49 ZYzzdd/UdE682 BCF WA7|E2 &

83t 255-265°Coll Al atoAt == Mol Fw& 50ppm °|st= A
ZFojof e, BH5(RE)E 571E 150°Col A oF 427+ A st FE 3}
t}. PTTE= PETOl ®lste] Z2A3 =7 w27 wjEd], PETIAAZE A
BA Aol AA3 FA vl

AEA) A7 S-S o5 50 A¥s BUIZ v Adx A S 7]
71 Z(chip, pellet) 69 Z(hole)®] 472t T (trilobal)d] =55 T3t WAL
i, 3389 wj&=E dAAE Y 185°C, 90psi®] hot airZ  7HA(RIE,
texturing) 3t 1,450 "y o]e] BCEALE ®HET) o] A2 Hammel AAMZIZ
2 7tgs Zzlo}zlf‘jr. o] W] m<Q] 4+ 3.5-45twists/inch ©o|t}. o] A&
130°C autoclave, =2 135°C Superba, =-2 185°C Suessend| ] €A & Al
A Tt 1 o]F tufting®t FXS A latex backingste] 7lHlo =z AlxH
=

PTTY 71 & 54 T 3+ hot air texturings T3t vj§ =&
bulk BCFE T& 4 At Aolgh o] bulkd A4S hot air texturing 3}
= 229 ¢¥, 183 texturing jetd]l E01717] HY feed roll 2=0 uwhe}
gut’ =3l 2EHET. A9 bulk® 45%(Textechno Texturemat testerZ =7
Sk >20%9] crimpell AT FEE 99 7HA FHHHE 2-FoEHN A
< T Atk 7HE A e 3 A bulkEE =o|7] 9% =¥€& s

3o

PITS] 718 B4 S4L 99 7ud 242 A%z 4 2o 4 5

[yl
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L&) B 51 4

& a1
dian KISTI
I

kA o

woh

<z

&%o| we} PTT BCF bulk #de] yehdth
329] Seussen AH|HT} A9 Superbadl A2l &3] A
& bulkE AGAZT PIT 713l bulks} gxg] 2=9ke) #AE
2-7>0l] e AT

o HE R

<3Adg 2-7> PTT Jt8 Bulk®t Xl 2= 2

Carpet Bulk ")

1 e
b

0.23

.22 emacmrmunde o

021 +—

0.2

-

.

,

b1

0.14
125

145

165

185

Hegtset Temperature {* C)

205

BCF 7}elo|A 713l bulk$} tip definition Aloldl= M=z HidE = JAE

JFA 2

F(=
s 293 WgE Fo
g,

AT},

=2 bulkEs
tip definition2 3|4-& 7+
243 AASHE tip definition®} floor 4%
U EAst= Al webA texturing, twisting,
24 bulk$} tip definition A}o]2]

PTT BCF 7}2l9] E5A4S

2-5>0 "l A<l

Information

Analysis

S

1445 F2 coverage I

71EY 29 Y
wake] e A

=4
=
o

dE,

7HA, 7HE 9
ot sttt A mAFT =AY 9AE LxE
7kAE g Slek 7] F

ada 49 23

e 2Aso

PET, PP$} vl sle] <3t

mﬁ.%wwwmww

Vi Pt s o Yoo Bt
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<H 2-5> I8z ANE I8 EMX| "W
Property PP PET NYLON PTT
Yarn Bulk Good Good Excellent Excellent
Resiliency Poor Fair Excellent Excellent
Dyeing Limited Good Excellent Very Good
Solution Dispersed : Dispersed
Dyed Dyed Acid Dyed Dyed
Pressure Atmo. Boil
Carrier No Carrier
Stain Resistance Excellent Excellent |Poor to Good| Excellent
Electrostatic Excellent Excellent |Poor to Good| Excellent
Ab'raswn Very Good Excellent Excellent Excellent
Resistance
Hand Fair to Good| Excellent Very Good Excellent
3. 82y Eol Ve ¥ &% ML T

3.1 iL#A(Copolymer) A X} T 54

Egugd FUES Fdte ZHEWE™ E%Lﬁﬂo]-‘?—‘/} UrzgygolE
(PTT, PTI, PTN) %X &2 ™ (homopolymer)e} 2] (copolymer)= W&k
% ZFd =24 1,3-ZZ AL (PDO)F H) E’HE 2}(terephthalic acid),
o] & e iH(isophthalic acid), &2 Y3 e4H(naphthalic acid)2 23 5%
SIAY E g8 ZREvQl oAz et 14-5 8-S (butanediol) 5
T Fo=H TrEo] Xt o Haof 34 g A PIT

of

2,
)
2
X

=
U E, PET, PBTS°] AAstL gl= £k A, 25, 222 9
D7k A Aol 2 BT (R) 3
=
-

/4 WellA B, PIT

rr
iy o
2,
ot
PR
k1
N
=
il
X
ot
oL
o2t
I
e
A
o

S [nformation H|‘5T| AROT|Q AR
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2~HE2Z2R 23 3L 225°Cola FEAoexE oF 50°Co|thH<E 2-6>).

<H 2-6> ETP =X2 JI2 =22l §4

Physical Property | PET | PTT | PBT 1\6136'1 PC | Nyl 6

Specific Gravity 140 135| 134| 114 120 1.14

Melt Temperature, °C 265 225 228 265 230

Glass Trans. Temp.,
o 80 | 45-75 25 | 50-90 150 50
Tg, "C

o] AR 1A= FHEaL ARAZ GG FAEAN A=t JE A
5ol 875+= Fx4 ETP(engineering thermoplastic) &%° 2 gslth &
¥ LEAS dE8te] A E(sheet)t o5 Al BEo= A AIAE =+
ATk, w3 e Bolg ¥4 T2H 54 AAD AsoE A4 o

K
o
f
4z
4
2
2
2
rr
=
o HE
Y
X i

30
o=

A

|

e oo

<H 2-7> PET, PTT, PBTQ ZX X S4

PET PTT PBT
a, A° 456 46 483
b 5.94 6.2 5.95
c 10.75 183 11.67
Q, © 98.5 98 100
B 118 90 64
v 112 112 80
Crystal 1515 1397 1305

Density(g/cm”)
PET, PTT, PBT 25 E#| 38 Y (triclinic) 2% FHZ 714

K3} information ST ozmepiagsors
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<dg 2-8> PET, PTT, PBT 2Xt4 = Hlw

Structure of Aromatic Polyester Polymers

PET PTT PBT
ol )

) o o ’ o .
I;" ? Lfigé-? ¥ 9 4
IE\ Iq) ﬁ_ ] ":'_) ;_‘,I"'JJ
P 7 p a, 9
oA |d < e )

4 i il _D\nl_ (pis '?-?\.
f) i 2 '_.E‘Tt, e st
s Ly Ll z b
b ai %{ 3 h';
(A r) :-:'\h -} '_Ij :_J_.-

D ..j oo J (I..-

i 7 ] _J/Q ' 2
3 s I =] "f
y P £ | 99
é 3‘ - 4T :.;:ﬁ ) -Tr}I
5 & 3I¥ 3%

L 20D

D it J“on R - ?ﬁ

” j) J%;» %&, J’d 3
4 0 D o

ETP €=M E 3% LZol(alloy)s ¥7] 93t & (filler)7} 715
2>, rigidity)S SHistelr] st AAs] &
A Aed Ut A& BAAE HUber|= o PTT BE2 ©f
E2 5 Aees L Y 53 22 2roX 2
1,3-Z 230 &S AFE3le] A X3 PTIT o] X ZT
olF E53 78 54< A o o HL PITY 7he
s SAS FoErx gk
PTTS] &8 A& (melt rheology) PBTS} o FAlsith HEef W3
Z9}9] FA(melt viscosity power law exponents)E A HHE T, §5(Tm)XE
10~15°C =2 =A== ¢47HeE B8 (non-Newtonian) 4 §4< 4
Wi, §3EY 40~50°C =& 2=oAMe AFAHYA 7d FAS e}
A=
q z7A EA WA BY, PTT TEAE g2 oJee driiaa x99

7R 2 Qb= (extrusion), A A ¥ (injection molding), FZ-% 4 ¥ (blow

to X

.

=]

n
CER

R

o . Hy

Hr R
o

=z
=

l

AC)

A

L
)

(o5

= 5o

o,
[‘LIIO o,

of

Information I[|5T| 2@ YR HTY
Analysis - 21 - L et e ot e e



injection), 1¥]iL

Az AFol st A% A AelF Bee PBISH 79 L.

(demolding) A3+ A4 AAE 2AFo=HN HA =4

e e PTT &=}
+ D} 2
s, &8 M AM
7F A FEolth
75~90°Co|th. T

% Azt o 9

o g
v @tk PTTE] F29 £99 %%E E} %ﬂoﬂiﬂ]g RHE J|&
2ol WA ZE]E(preform, parison)<

=
s WS A8t TF B82S Ax)

% Qe A3
2

€8 WAHmelt-spinning) 52 €& 7% ¥F

N
=
[P
ok
o2l
=2
>
lo
)
o2
ok
o
ro
N l'ﬂ

H:I _VL e rIF
al(f
2
PN
of
o2
2
X
rr
I
22
iv)
12
o~
i
rlo
N
N
T
N
N
9
@
o2
kit

ol
o
£

+=7} PETO| wlste] A va, A4 25 F(window)= R Fo

A A
U 348 &X(line speed)= =4 7FHZ4 4 Ut

Drying :

<H 2-8> PTTS DI

e
0

No crystallization step

Closed-loop hot—air dryer at 130°C for 4hours
dew point preferably lower than —40°C

Dry to <50ppm

Desiccant : 13X with regular maintenance

Typical Melt Temperature : 250~265°C

32 98 ¥ &7]

A4 (ki) FAs o ](Lﬁﬂ)% o =24 7|Al At (gas barrier)Xd,
o)

(Tg)7} RopAd A4l Ego] e

HY PTTE fg A

wh 7] o] A (B

MM Information
&
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_1_,54
Itk PETE o] 4AE ol §3te] 2% o
Jejt PBTE fEdolew

,d
o
ot
ox
ob
K
32
o

2 AN d5o2A olfHA e 1
o] 2%+ PBTRU =il A4l AAGHEM)o] £ AA 7}
5 Aol S Ao g JaETh 3 ¥31 Z9
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"
-
12k
o
o
-‘IE
J}-

ke
i
X

B2 FAE UL 4R Bafrt BolAw

AT} EtagE, 2709 EGE ¥ iE(homo) PET

:|o
rl
2
A
rr
ox
)
o
N
)
A
kl

oo
ol
ol
ﬁ
=
B
™
o
o
i
of
ofN
rﬂ&*‘
?
HET\ o
oy M g
DTV R
oft
ol ;@i o
=
oL NE
o X E
) . o
NN e
2o+
o 3!
A
Ob >0 L
bt
LIRS T (7

=
i
A
=

vlolE FE ol AA(Hik)s& (Lt 25o=
a8 Z(glycol) i &7 371Q1 PDO7E ¥ 50]7] o
S 7HAAL 913, PET 283< & 855 /AT A= o4
PTTY 2H({R) AES AF 26-UZ 272 o] E(NDO)ZE X%
2| E g v g gl Yz gzl (polytrimethylene naphthalene, PTN)<, PEN<=
(LE@)‘E}{— 714 A9AdS 7K 3, UV 94 % PENG 553
FH9o. 243 S5+ PITY 59 AsS el 3= 4
AT wls =S Ae® HolBE A= dA TFo=A
s/3°] Atk PDO= ©]9 o] AMZ& Bel ZHdie= 45 98
Alel - PET  EEol UV g4, #d4e 7HIdst7] A3 ZE=
(co-monomer)ZA] F83 &S @St PET ZE9 AHE 99 g
Nl Ao diddg. PDO A3 7t4doeg FFo] /Hed %
olBn®g, &% IF ok MY BAE
Zo =29 A AHAAPES ol &% &= I A= W(H, bottle) o F
X, 238 PET Ho 2] X
71 AlFeEA Y. PTT= 4l AdAde z2an da, dA F=F HE(blow
bottle) AZx7} 7hs& s, WEA, 714 AEAE T AWk EAA PETO
H3le] HEoXg. X PTTEZE PETE AE3sle A &
Eastman Chemical®] 53](US 5,989,665(1999))c <lstH, T& ATOZA
PDO, 2+ &S24 TPA, NDC, Z 2= Z X EG, IPAS A& i
g7t ¢ 714 RG-S YEhl L loh PTTA ¢
A2, AZHHEN LAY Aoz ofdtt. BEAAA e} 2], PINS 5
3 714 AEAS 7R Qa, UV A% PENY F553ta, AIAE
PTTS} w7 AI 2 817] 2o M2 23} YA ZHE FAZA |
Fopll e Wde 7hsAdo]l Avkal st

PITS BFo =X 7IAA 545 B, Adfolxet vi7A2 PET &

e B
-3
~
—
Lo

Jo 2
o b
O

kl
r;‘LTQ

ffd

ox

}3]

poy
(o

+

O>~
2

.

i3
&Y
ot
AN
N

o HJIO
flo
1038
ul(f
X
d
)
e
AN
N
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of Hlste] X FAFK)S EHES BHAF Joh<TH 2-9>). T3 PTT
AEF2 PETH ULE 60l vlasty w2 F54(<1d 2-10)% %L 5
& (percent shrinkage) & 2t-& SAS Zal Utk o] AL & PETS 2 A
£o £EU3 £389 UehlE £571 PITY A% 94 28 v
1=
<JE 2-9> PTT, PET, Nylon 62 J|HA E4 HlW
500000
450000
400000
350000
_ 300000 mPTT
® 250000 WPET
~— 200000 ONYLONG6
150000 — —
100000 ] —
50000 ] —
0 |
Tensile Stress @ Tangent 2%
Break Yield Modulus Segant
Stress Modulus
<Jdg 2-10> PTT, PET, Nylon 6, PTN 2t°o] === H|u
400
350 /\ Ve
£ 300
Cg- 050 / \ — —e—PTT
S 200 = PET
< L NYLON6
£ 100
50 -
0
80 100 120 140
Temperature(oC)
& il |
R [nformation KiSTi pmeplayssns
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59 &7] A& EokillA & st 83 54 7A T3 EAo|th
PDOE Y52 3 PINF PIIV} 53] 7]&9 AAES] PETY UPdEd H]
st % 71A A 548 UEa Ao eibts, 57, ada 4
ol HiEhe] <1 211>, <1@ 2-12>, B <1 213> T (i 5) A
o]y ¢4 7|A A A5oZ PINYG PTI 5 Zgjudg

E (polyvinylidene chloride, Saran) °]u o€zl-BldY¢iE FFH=(EVOH)

4

s HAE & A= M ZdEs 2A2 sAst dd. 2
=

PTIZ Ztr|dlo]E3E PET Z&EoIY &71(8, Edo]l 5)= A2 & Sl
et &5 gArtolSo] A §ol3 Al s-AT AeE Hia 3t
<IdE 2-11> PTNI Ef==Xl 2t2 EA&IIA XHE S Hlw
.. 35
(@)
© 30
E
S 25
)
© 20 |
<
o
Z 10 [
S
s
0
PTT PET NYLONG PTN
K3} information KiST! pamopiaguozs
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<8 2-12> PTN1 Et==Xl 2t2] +=3J| Xttt

Jm
0x

Bl

12

10

(gr-mil/100in2/24hr@100%R!

PTT PET Nylon6 PTN PTI

<& 2-13> PTNI} EFAX| 2t9 AtA XIEHS HI
8
s 7
€6
]
> 5
©
S 4
c
S3
=02
=
b
(@]

0

PTT PET NYLON6 PTN PTI

E5dHg 859 FEA aFHe AE T b € HF A (heat
sealability)©]t}. PDOE U852 3 &z FolA= PTIZF Zjddxd
PVDC# H]$23 e 2x(<ay 2-14>)dlA EFFo] 7besig. 23y
PET ZE°l seal coatd 73-¢ Zdzdl2 HJFA Fo| Basht PTIY 7

S8l Information
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lesgEdEa

e 22 g He FHS 7HAA lHh ol HA] EYdiEHEAE 2

__(ll
T AREE wet g% FAEe A 2Ae] Mol e 7oA E
‘/_"\‘

<Ag 2-14> PTIQ E82H E4

4000
_.3500 2
b 3000
(@]
[
= 2500 i
©
@ 2000 /
£ 1500 /
$ 1000
@ 500

0 —
200 220 240 260 280
Temperature(oF)

33 AAY g 29

100%(neat) PTTS A= AEFY 71A4, ©714 5742 PETS PBT Alo]
EAXNE Yeid. 37 &, 264psiol A2l HDT, notched Izod

impact 52 1 Tt 54 FFola, A AEe} dielectricity 542 PETO]
7P B Aok Blaste] B, EZEjoAHERe] FA= Aoz 4y
L& Bt = 7AIA EAdAM= Edstal, W73 S4AM= #Hsth
ZYNZHERF FAY HE7le AHE REE VA FAERE HZE2B8AE &
2] 7} X ] o] E (polycarbonate) 7} A=H, HDTS T4 4% WHolX= 3}
Ak & BE 7A4, 1714 54 "dellAe Mg Aol Ao PIT
A= g8 ZHAEEEA AEACAAN V2SR YEYe 77 SAY
et AF5g0] o # 0}‘/]3} 714kl A SOl o sho

f1 do M
>
i
2

. e N B e e
ETP && #oko] dFE2 AT A7 HDTE 47] Hste] & (glass)
K3} information ST ozmepiagsors
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U 1 A F3A(filler) S RAANEAN H7bste] Arg&dt a¥A gozN
T

FEE AT nEA §H(Tm) F2AA & S oo A5 PIT
a|

K

BAE A-T Ate]z9 fE] AFE st ©& ETP FAdA & F gl
= 5% 545 Uedt O x4 540 25 =9 2 AR F
Fe] Aot 18k FAlol PBT9F Y& 6ol HlIste] =& HDT9 A=
£ 7Kt oldd PIT UE9 =53 425 A-3] &8st gAclsd
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Poly(trimethylene terephthalate)
2001 |2002106458455|tetra channel cross-section staple du Pont
fiber
High temperature solid state
2001 |2002086441129 polymerization of Shell
poly(trimethylene terephthalate)
2001 2002076426308 Oy (trimethylene terephthalate) |- ¢ p o
polymer composition
Solid state polymerization
process for poly(trimethylene
2001 |2002066403762 terephthalate) utilizing a Shell
combined
crystallization/ preheating step
2001 (2002056383632 Fine denier yam from du Pont
poly(trimethylene terephthalate)
2001 2001126333106 Draw textured poly(trimethylene du Pont
terephthalate) yarn
2000 (2002106468655 Smooth polyester fiber Asahi Kasei
2000 |2002076423814| Polyester resin composition Asahi Kasei
Continuous process for
2000 |2002036353062| producing poly(trimethylene du Pont
terephthalate)
Preparation of poly(methylene
2000 {2002016335421| terephthalate) with low level du Pont
oH(1,3-propylene glycol)
2000 2001116316101 | OIYester fiber and fabrics made) oy geoqo;
by using the same
Partially oriented
2000 [2001096287688| poly(trimethylene terephthalate) du Pont
yarn
Polyester fiber with excellent
2000 |2001096284370| processability and process for | Asahi Kasei
producing the same
2000 2001086281325 Preparation of poly(trimethylene du Pont
terephthalate)
2000 [2001076255442 Esterification process du Pont
i
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Process for preparing
1999 |2001116315934 | poly(trimethylene terephthalate) Shell
carpet yarn
Process for preparing
1998 | 2001076254961 | poly(trimethylene terephthalate) Shell
carpet yarn
1998 | 2001056232400 | (Fimethylene terephthalate) and | | 4oy
method of making such balls
Process for making
1998 |2000086109015| poly(trimethylene terephthalate) | Prisma Fibers
yarn
1998 | 2000046053734 Toothbrush .and method of Chesebrczugh—P
cleaning teeth ond’s
1998 | 1999115990265 Production of poly(trimethylene du Pont
terephthalate)
Process for preparing
1997 2000096113825 | poly(trimethylene terephthalate) Shell
carpet yarn
Yarns comprised of bulked
1996 | 2001066242091 continuous filaments of du Pont
poly(trimethylene terephthalate)
Carpets made from
1996 | 1997095662980 | poly(trimethylene terephthalate) du Pont
bulked continuous filaments
1996 | 1998065763104 Production of poly(trimethylene du Pont
terephthalate)
1995 1997075645782 | Bulked continuous filaments du Pont
i
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Complex fiber excellent in
2002 |2002082063080| post-processability and method of |Asahi Kasei
producing the same
2002 2002082062868 Polytrimethylene ter(.ephthalate and Asahi Kasei
process for producing the same
Low temperature heat-sealable
2001 [2002092070606|  polyester film and method for du Pont
producing the same
2001 |2002050240583| Method to improve properties of |4 b,
poly(trimethylene terephthalate) film
2001 1200205036865 Poly(trimethylene terephthalate) based Shell
meltblown nonwovens
2001 2002030222926 Poly(trimethylene t?rephthalate.) du Pont
tetrachannel cross-section staple fiber
Process for making poly(trimethylene
2001 |2002030222925| terephthalate) staple fibers, yarns and| du Pont
fabrics
2001 |2002030218684 Process for making poly(trimethylene Pljlsma
terephthalate) yarn Fibers
2001 |2002052040583 Method to produce a du Pont
poly(trimethylene terephthalate) film
2001 2002081230449 Poly(trimethylene te'rephthalate). tetra du Pont
channel cross-section staple fiber
Process for making poly(trimethylene
2001 1200208130450 tere.phthalate) staple fibers, and du Pont
poly(trimethylene terephthalate) staple
fibers, yarns, and fabrics
2001 ]2002031183409| Poly(trimethylene terephthalate) yarn | du Pont
2001 [2002041192302 Fine denier yam from du Pont
poly(trimethylene terephthalate)
2001 2001090168962 Poly(trgnethylene terephthalate) Shell
textile staple production
2001 1200201117551 Partially oriented poly(methylene du Pont
terephthalate) yarn
2001 2001110186044 Meltblown web du Pont
2001 |2001100175200] Monofilament yarn and process for |\ b0 g oo
producing the same
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2001 [2001100173189 Multicolor flooring article du Pont
2001 |2001090168062| Ol (trimethylene terephthalate) Shell
textile staple production
2001 |2001090166838 Fine denier yarn from du Pont
poly(trimethylene terephthalate)
2001 [2001090166837| Poly(trimethylene terephthalate) yarn | du Pont
2001 2001090166836 Partially oriented poly(trimethylene du Pont
terephthalate) yarn
2000 |2002101245604| Modified potrimethylene terephthalate| Asahi Kasei
2000 (2002071219732 Poly(trimethylene terephthalate) Asahi Kasei
2000 |2002071219733|  Tely(trimethylene terephthalate) 1\ i e
multifilament yarn
2000 2002031188852 Machine sewing thread Asahi Kasei
Preparation of poly(trimethylene
2000 |2002051206497|  terephthalate) with low level of du Pont
di(1,3-propylene glycol)
2000 2002051208130 Preparation of poly(trimethylene du Pont
terephthalate)
2000 2002051209262 Polytrimethylene terephthalate tiber Asahi Kasei
and process for producing the same
Prepartion of poly(trimethylene
2000 2001030114450 terephthalate) with low level of du Pont
di(1,3-propylene glycol)
2000 [2002010208504| Strechable high-density woven fabric | Asahi Kasei
2000 [2002011172467| Poly(trimethylene terephthalate) fiber | Asahi Kasei
2000 |2001080158983|Process for esterifying 1,3-propanediol| du Pont
2000 2001080158981 Contlnuéus process for producing du Pont
poly(trimethylene terephthalate)
2000 2001080158980 Contlnuf)us process for producing du Pont
poly(trimethylene terephthalate)
2000 |2001030116413| ol (trimethylene terephthalate) =\ 0y o
modified cross-section yarn
2000 2001030114451 Preparation of poly(trimethylene du Pont
terephthalate)
2000 2001010104393 Polytrimethylene terep}.lthalate tiber Asahi Kasei
and process for producing the same
2000 |2001040123650 T Cly(trimethylene terephthalate) -\ i e
multifilament yarn
2000 2000090055403 Poly(trimethylene terephthalate) fiber | Asahi Kasei
1999 (2000111052325 Smooth polyester fiber Asahi Kasei
High barrier polyester / phenylene | Eastman
1999 /1999129965969 di(oxyacetic acid) polyester blends Chem
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Polyester / phenylene®F(oxyacetic Eastman
1999 (1999129965988  acid) copolyester blends having Chem
inproved gas barrier properties
Golf balls formed of compositions
1999 1999109954001  COmPrising poly(trimethylene )
terephthalate) and method of making
such balls
1998 |2000101043428| T ipers for electric flocking and ) ) o1y peages
electricity flocked article
Polyester fiber with excellent
1998 (2000091033422 processability and process to Asahi Kasei
producing the same
1998 |2000071016741| Folyester fiber and fabrics made by | ) i ;e
using the same
1998 2000071016692 Polyester resin composition Asahi Kasei
1998 2000061006220 Polyester fiber and fabric prepared Asahi Kasei
therefrom
1998 1999100949363 Process for making poly(trimethylene qukson
terephthalate) yarn fibers
1998 1999029905936 Toothbrush Unilever
1996 |1996120745711  Process for preparing Shell
poly(trimethylene terephthalate) yarns
1996 1997079723543 Production of poly(trimethylene du Pont
terephthalate)
1996 1998100868467 Production of poly(trimethylene du Pont
terephthalate)
Process for making poly(trimethylene
1995 1996019600808 .terephthalate) 'bulked continuous du Pont
filaments, the filaments thereof and
carpets made therefrom
Process for making poly(trimethylene
1995 1997040767846 .terephthalate) .bulked continuous du Pont
filaments, the filaments thereof and
carpets made therefrom
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2001 |2002080226619 Foam Asahi Kasei
2000 | 2002040097353 Resin comp051.t10n and method of Teijin
producing the same
Method for producing
2000 |2002020060476 | polytrimethylene terephthalate Teijin
having improved heat resistance
2000 |2002010013026| onefilament yarn for slide Asahi Kasei
fastner
Woven fabric having rugged
2000 |2002010004149 | surface and method of producing Toray
the same
2000 2002010004148 Polyester woven fabric Toray
2000 | 2002010003592 Method of producing modified Teijin
polyester
2000 | 2002010003589 Method of producing modified Teijin
polyester
2000 |2001110316949 Differently shrinking Asahi Kasei
polyester-based blended yarn
2000 |2001110316943 | " -shaped cross section fiber of | iy
polytrimethylene terephthalate
2000 2001091254226 | Partially oriented polyester yarn Asahi Kasei
1999 |2001071181942| Bulky spun yarn woven fabric Teijin
Copolyester improved in normal
1999 | 2001061172375 femperature soil release Teijin
properties, and antistaining
polyester fiber
1999 |2001051123333 Split type conjugate yarn Teijin
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1999 | 2001051123331| PHt type polyester conjugate Teijin
fiber
Polyester hot-melting type
1999 |2001041115340 conjugated stable fiber and Teijin
non-woven fabric therefrom
1999 |2001031081639 Combinrd filament yarn Asahi Kasei
1999 (2001031081638 Intertwisted yarn Asahi Kasei
1999 | 2001031073229 | T Olyester-based heat bonding Unitika
conjugate stable fiber
1999 |2001031064853 Knitted work Asahi Chem
1999 | 2001031064828 | T elyester-based conjugate fiber Unitika
and nonwoven fabric
Polyester yarn suitable for _
1999 |2001011020136 Lo i Asahi Chem
false-twisting processing
1999 |2000120355845 | Stretching spun like woven fabric| Asahi Chem
1998 | 2001110320057 |  |rimethylene terephthalate Asahi Kasei
copolymer
1998 | 2000060154457 | DYeing and finishing method for |\ )
woven fabric
1998 | 2000030067986 Connector material Teijin
1998 | 2000020063538 | Polyester film and its production Teijin
1998 |2000020063537 Polyester Teijin
1998 |1999100269751 Artificial leather and base fabric Asahi Chem
thereof
1998 | 1999100269740 Pile fabric Asahi Chem
1998 1999110315403 Stocking Asahi Chem
1998 |[1999090262460 Washcloth towel Ashi Chem
Female member of hook-and-loop
1998 | 1999090253209 fastener, and hook-and-loop Asahi Chem
fastner
1997 1999070200175 Wover} or knitted fabric excellent Asahi Chem
in color development
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1997 1999070200174 High density woven fabric Asahi Chem
1997 1999070200143 Spinning of polyester Asahi Chem
1997 [1999060172525 | Folyester resin composition and i cpey
fiber composed of the same
1997 1999060151773 Transparent barrier film Toyobo
1997 1999040115130 Laminated lap film Asahi Chem
1997 1999040115129 Multilayer shrink film Asahi Chem
1997 1999040107149 Nonwoven fabric Asahi Chem
1997 |1999040105223 Flexible polyester film excellent in Toyobo

gas barrier property

1997 1999040105222 | Heat-shrinkable multilayered film | Asahi Chem

1997 1999040100779 Synthetic leather Asahi Chem
1997 1999040100722 | Easily dyeable polyester fiber Asahi Chem
1997 1999040093049 Raised fabric Asahi Chem
1997 | 1999040093033 Woven fabrics Asahi Chem
1997 1999040093031 Stretch woven backing Asahi Chem
1997 1999030081048 Conjugate polyester fiber Asahi Chem
Lining fabric using
1997 1999010012824 | polytrimethylene terephthalate Asahi Chem
fiber
S [nformation KiSTi oizmepigasos
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