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Abstract

Abstract

PET (Polyethylene terephthalae) is a kind of popular textile materials. However,
the macromolecule is lack of the functional groups which can react with the dyestuff
directly. And PET with high degree of crystallinity and tight structure which can have
hydrogen bond with disperse dye. So it is hard for the dye molecule to get inside the
fiber. It means PET is difficult to dye. That is why it is with great sense of improving
the PET fibers’ dyeing behavior.

There are many factors influencing the dyeing behavior of fibers and textile
things. For fibers, firstly the factors are chemistry structure, mainly referring to
chemical components, degree of polymerization, molecule stereo-structure ect.. Then
macromolecule structure, mainly referring to degree of crystallinity , crystallite size,
degree of orientation ,size of amorphous regions ,and size and distribution of the
porosity ect.. In this paper, we used DSC, crystallization rate detector, polarizing
microscope and DMTA to study the relationships between the dyeing behavior and
degree of crystallinity, rate of crystallization, crystallite size, transition temperature in
four sea-island fibers. The results showed low degree of crystallinity, slow rate of
crystallization, large crystallite dimension and low transition temperature would
benefit the improvement of PET fibers’ dyeing behavior.

The experiments used three physically blending modifier to enhance the dyeing
behavior of PET.

1.Using PC(Polycarbonate)/PEG(Polyethylene glycol) blending modifier to
decrease the degree of crystallinity and transition temperature, and change the
crystallite structure to enhance the dyeing behavior of PET. Through the experiments
we found that the loading level of PC 0.4% and PEG 1% could enhance the visual
color depth value above 2.5 order. Considering the results PC/PEG modified the
spinnability and mechanical performance, after analysising the POY and DTY
properties we found the above loading level could get the best combined properties.

2. Using Clay /PEG blending modifier to change the crystallite structure of PET
and decrease the degree of crystallinity to get the PET with better dyeing behavior. We
found that the loading level of PEG 0.5% and Clay 1% could enhance the visual color
depth value above 2.0 order. Considering the spinnability and mechanical
performance, the best loading level is above that could get the best combined
properties.

3. Using Rare Earth/Clay blending modifier to decrease the degree of
crystallinity to get better dyeability and low cost PET fibers with dye concentration.
We found that the loading level of Clay 0.5 % and Rare Earth 0.25% could enhance
the visual color depth value above 1.5 order. Considering the spinnability and
mechanical performance, the best loading level is above that could get the best
combined properties.

Keyword: PET  structure  dyeing behavior
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1.1 ZAHMNMANAR

EER, FEREFILES FAERSERNL. BUBRIEAEERTA
Flae AHEAUERKE, BN, IV HGRMT A ZHNHE. d4%
DARRAEMUZA L. WEAYED N NETENEG T4, 20 L 20 F
REVEBUERNE S FUERRE, REMEFERNY, ZFEREHTFEE
- BERATF X, FREENHATEEE T RARGE. Hpka., Bk, B
LRUAFH=KEGHE. B 1928 FF 3R EHFRA B K Carothers MRHTKE 7T
MM MR BITHA, R EHREHRS%EE, RESEE=KS
RAE T REREERR, NHR Z, mEEE, SHATERHERN 1/3,
AW /. REAYHE, BhehEL, 2H_THES5 - TRESM
FREETE K 5> F T & A 4. B BT AR DAL A= R R IR X R =
R B AR EHEIAR R, R RERMR 4 S W PET 4. HTIZ4R
FLRJEE, BAMBMY I MELBRE, WMERE, BM 1949 £TVAE
HAEHAEERNRELRE"". AM TV CERRE, thhRLTFENEFE
$TEMFEEMRMFEE, MZIEERLT., Pk, BTFBEEEARKKRE,
FHFER AR, F4ErRBMNTESRBIERN. E8NL. BabiE
A

LAt FERLUE, RETHRESFMHRER, RESE LSS
FRBERA . HEEFNNER. FHTERE. ¥ RAEFHKE., RE8RE
FERRCHRABRSREBETEARNKESY, RELL™RENTILENH
100t/d &= 2IAER) 300-600t/d. FERETMAHIAF EEER 750t/d KIRE
HE, SHATRRSEENEETIE 800t/d, BRLEETATIE 1000-1200t/d™,
BRAHEMEFAREEK, £ I10FERE T —FF, LT 72002 FHAM, RARE
BRGIRA Y%, 2003 FHGTRBAET P HRLHFAE ML T D LA E) 2220 J7m, 17
RITEFER R 2100 7",

HEBRN FAETERATRR", BLFHERE 0B KRAER,
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R, WHNE, SORERTFSEE, NERRRERE, AA
AR, PRSI SIEY, RARSEPBEEM NN —MAYHE, ERERHE
FEAVIINGE, WEF4EREAR I E R E R, EIRE. KB, WHAMTE, AR
BT HENAER T, AT, BTSRRI £ 4ER R BT R
RERIThAEESR . A, ARAEFAKFHAMR B EEROEMRKETE, M0
BEMEEN, REEMRY, URAFREDAEIIR. MR, PR
Bt

BEEEFEBIRMR R, PET £F4E RS A UM B0 Ao i PR £ 4 2 7 e e 2
M. PR, BEE AR e, TR IETE
R AR T K. BRI R Z R PET SR 4EfMF, IREEF 4RI It
B, RUCARBHLRES . NBEFKPHANRERR, ERA. MR
F% 7 X A EMRIN B RS & E R E R BBk . FHH PET (4t
Re S ThRE T H AT AR B ARMENR, FHUbFERHED LT TR
ERmBERHEPHENMAEREN MR ERITE. ERNTHENRKRELUT
KA FRAMBEANEMAEN T RN EZEE. EPE50 RN EBEARTE
SYBHEAR. BRTLEFEEANR, RETEFERANESGHLEAE. B
IR S IE R REAHE., BHE., R (FE. W%, BE. #50.
T GREFERLTYE.

£ PET HRAF I R PR A RIRIL . RE=MATIL, &HIELK
JRW, IREFSERTERE TR . EMEITRMNAI R, HHTIHER, #—FE
MEFLTAE, FHENEREELTHERR, 53R Ead sz Hr= &I R i
HIAEES, DARMER ETWEERSHNE, RER PET B2 L IEEML
ATV S OB R B, REKAMES LA XE AR T mE".

1.2 EH%FL (PET) MEHNSERSL M
EH PR RME-FRAMZ-BOGRE, HEHWT .
£ cO—COD—CO0CHCHOL . | )\ smeses iy om AN AT FT LU 0 ELJE UL HO
MRS, T BB 5 4 PR e 2 5 R S A B L 33
KR, MTTHIZ T S AR R BB B e
REMBESANAEES. FRA. RS SR RIS EH
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Z, ENE5REARE M T&HMN THmHREREEEINXR. REST
heFEEmaF, EALEES T8, HTENAREERSHEIRNT MR
MGesE Mk, T HAERAMELESE; FEEE g B 2ImEN g, B
RIME—EENIERXKBSEN.

PET £F4Epliin IiBor 4 mmEsF41, EaiHo o FHMEEFT, K
22 RAMSE, MEEHKEUNEEMAWE. HEM PET WO TEHRERE
GATEN, HaFHRIMLEE, RNAEFRENAZEEULT AN THELE.
HTFATFHIEFENENEEREME", UETEFSFHRPREHNEERE
R R, U LV R ERE . MZIRL TR RGUKIEN & A%, %L
FFEMF OB AERBEQRALEMFER RNV RESSHTEERER
B0 {§i45% 40 PET £T4E i e ta g

B PET AR E— BRI BRER LA, HEHE AR, BHEX
BEERERE. RAGERERETFEIESERE, LaRNEK™. 2
Zebl LA T K, LA/ NBURL 2 BrE K oF, ZEmBAE T kL a4y 8™
1.3 IRFEFREZLEANENAR

BT PET X4 FHPEZSEHEEHERR, BERER. SWEE.
BERMS BT RS ENEE, R0 FIRMEHATENT, RENME,
E MR REIER LR EEARRES. BRNRLAEREMRAEEZEGTHL
FOE . PEBE. M T T ERHE/LAHE, @i X7 ks ke gtk
fEo
1.3. 1. H|E

(1) PFHEFZurl T At R Bt

EEME™ AW T CDP F1 ECDP 7§ K2 BH B F4u bl AT e s M ik 45 : CDP R 72
A PET REPMAE Z_FR - HFEREERAENE =84 (FRARNB=5814R%
R R AR DN, BN SIPM), {FArfRsitRaLrERSMPIIANT A
EAPHE Foup e L TR R ER ZE . B TREERREERISIN, WA T 70 T4k
FIEREEME, AT COP RIRVERERIEE 2 F 451 5 H M PET HIRAANE, BT 3
ErERE LIS, EFoHEE T — AR, ERFEHTERRENTIA, BR
T, TR, 4t E (T. B, MaFEFEESLS BT HRERIE KT,



B TRFH LRI

SR 4 ERIBRBR AL T Rt 2, BH LM TR EREMOHERER 16%4LF.
ECDP 27F CDP At b, FIARBG RIS, LIginog FHERRME.
B F ECDP 3| N TE€CHCILO sty B, A T AT 4O G5, {474 Re
TEHR. BETRA™, FHENEERMMAE FRRTRStRL. FEN
HE: —RETFIIATHREHCCHCILO D SEB M, A8 T4E%# PET
—HESEAKSM, BT R B P R FEAR TR REE), # ECDP FITR 34
MR AU PET KK T M, H¥MRB TR, —RETESIAEZ. HENHE,
AR R ZRMAEFHRERLNE SR .

(2) PET-PBT FZ¥

MR 0 | B AR By 1 3K 78 1) PET-PBT iR 2844 kL . PBT (XS 2 —
BT —FElE) A1 PET (BN HE_—HBRZ ) AR RKE, PBT RUEEM5I
M PET MINIME TR, FHMA, WHEARERME, S5 rERNssRas
5, TEBRRT e UL KRR, HAE S FRESR AT B iEsRA, MTHe s PET
Qe RE, (BF7ER R PBT 942 AL ch 3R15 I 45 di BE B A BE ALK, B qe AN
B B R A MRS & BRI AL /T PET, MEGREFIBTRMKZBWIT .

(3) PET-PEG 3LE

A=Ak PET-PEG #r B I RMIM 4 FRER G 5K B8 B 18] 1 45 404
Mo BIEEH, KOTHmLHE mEEREmE, RESEWR AR KHAH
g2, BMBESERLRNFIIMAR PEC BREAMRMN . £4 BT T 7%
PEG MIIIAE, REmfE MR AEEE B K B B E . REFEPHAKY PET 5
PEG kB LY E M PET BEEEEX A PEC MEEBRBREBMAN, EFFEH
1, PET-PEG kBRI RPIMIE B 5 PET R S BEX R WA 1-1,

$O0-
250}
Zoo}
= 1sd
Tk 150
el
100}

SOp

G

o 20 a0 ) 80 100
PET.%

&l 1-1 PET-PEG kBILRYINE A S PET RS BEXR
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Fig. 1-1 Relationships between the melt point of PET-PEG block
copolymer and the hard segement containing of PET

YEHX PEG FRI A LA 25% 3K SR WA D Btk 51, 4% 20%84 EL 451 R CDP 471
(LR AR RE, TIREHITYI L, i e WIS E MY A AETT,
R R 2 A SR AR BEAT LU, 45 R AR 1-1 i . 4 PET-PEG #RBLFLRY)
FAYE PET 4522 SR, RERSF Hb TS PET ST 4E R B AR A4

%% 1-1 PET-PEG JLIRYI%t PET 4RI E LU
Tab. 1-1 Influence of PET-PEG copolymer on PET fiber

LB, % JEERAIE, % RIBEE, %
20 5.1 0. 75
0 2.5 0.4

Bk ARLECE T R IL R T IELE PET TR 5 ASE/K MR, X6 ek s bt
EEMBERTIYRE, #RE MR A, AR ZE (PEC) fEE=8
&, BELEREEFETMABKE, RERESENERANE. EFERRBERE
PET-PEG HRBMMEREA LRI 1AM 4 REE ML 45E /1MEE PEGC S &M
#KZE W TP, PET-PEG HKBYLRYI ATt BB %

1.3.2. #iRM M
(1) PBT/PET 3tiR Bttt

TSR T PBT/PET LR L Rbrfh, SEMEEHXR. TR
55R3%98, BEE PBT/PET JLIBLLAUIEIN, BIAEAFHEMLRE. W ERTER
WZYIRAE . YR, PBT/PET ILIBLT 4G MAET 1-2 AR,
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