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ABSTRACT 

DiffexemtLal. Scanning Calorimetry (DSC) data 09 non-isather 

mal cryatalJ.izatian of ol~goethy2e~terephthalate(OETPH) and the 

oligoaqethylene (OOE) phaee in OETPH-OOE block copolymer from 

a melt at different cooling rates were treated in terms of the 

0%awa eqzaatian, 

Itws eatahliahed that the crgstallfaationaf OZTPH andOO% 

blacks follows the Oaawa equation. 

The crjetallicati~ af OETPE and OOE blocks is more difficult 

than the crgstallieatios of palyethyhenaterephthalate(~~~PH) 

and pol;poxyethylene (PO%) homopolJmerc+. This is especxally hhe case 

f4r the OOE blocks whkh crystddke on cooling in the presence 

elf a aol$d orgatalline~xphaua phase. 

INTBODUCTIOIB 

OET~~O~ block copolymer consist of two types incompatible 

c~atallfstable blocka which dfffer coma.%derably in their melting 

temgeratureo, crgetalll:satiom temperaturea and @.=a tranai%L& 

temperaturea, respectfreZ&. It is noti to expect that the p;cre- 
. 

eence W? the ona block iafluemcea the cryatallfeation kinetfcs 

OS the other, wh&cb ia, +&a aubjec* LnveatQated in the present 

puaUoat.ion. 
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EXPERIMENTAD 

OETPH-OOE block copolymer investigated is produced from di- 

methylterephtkalatc and a mixture of ethylene glycol and oligo- 

ethylene oxide ~,IL initial compounds in the ratio of x:2. Oli- 

goethylene oxide with a mean malecular weight Ma= 4000 was added 

in the initial stage of preesterification of dimethylterephthala- 

te. B~olgcondensation had been carried out at a temperature 

from 250 up to 275'0. The content af OOE blocka in the OETpH-OOE 

blo,ck copolymer was 50 weight 76. Fibres with a diameter of about 

1,5 mm were extruded from it at a temperature of 285OC, then 

they were cooled down to. an ambient temperature by afr, having 

a temperature of 25OC. 

The Wneffcs of non-isothermal. crystallization of'O@pPH a& 

OOE phasea in the block copolymer have been investigated by a 

differential scann_Lng calorimeter (DSC-II1)t s.upplied by Set&ram, 

Prance, using the Ozawa methoda /I/. 

The samples of the OETPH-OOE block copolymer were heated at 

a rate of 10°/min up to 3IOOC under argon and annesled in a molten 

state for 3 min. After that they were cooled down to a tem- 

perature of -50°C at varying constant rates in the range from 

1,5OC/min to 10°C/min. 

The degree of conversion and the cryatallinity (d,(T) ), 

respectively of OETPH and OOE blocks for each temperature in the 

range of cryatalllfzation are determfned from the crystallization 

calorimetric c&ez by graphical. integration. 

The experimental data of the tdmperature dependence af crys- 

tsllinfty of COE and OETPH phases have been prccessed by the 

logarithmic Ozawa equation with its graphical solution: 

log /-ln (1-d o(T)) 1 = log Xe(T)-u.log Y 

where Xc is the cryetallization function on cooling, dependent 

on the temperature and independent on the rate of Cooling V, T iB 

the temperature, aud nia the exponential Oeawa CO&fiCfc?nt, WhfCh 

varies from 1 to 4, depending on the nucleation mechanism and 

the number of directions in which the nuclei grow. 

The linear mode of the graphical dependences in the Ozawa 

coordinates log (-In (l-de))Ilog Y at constant temperature pro- 
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Vet6 the adequacy of the Onawa equation for the kinetiw5of non= 

i60thermal crJstalli5ation. 

Th& kineffca of non-Laothemal cryatallf5ation of PETPH and 

POE-4000 homopolymers have been investigated for comparieon, 

BGSULTS ADD DISOUSSIOB 

The dependence of cryatallinity ( do) of OETPH and OOE pha- 

se8 in the block copolymer on the cooling rate at constant tempe- 

ratures in the Ozawa coordinates are shown in Figs. 1 aend b. It 

can be zero that these correlatia,na are straight linea,from which 
it is clear that the Ozawa kinetic eqUatiOn Can be applieci for non- 

isothermal crgetallization of OETPH and OOE blocke on cooling 

with a constant rate. 

ft has been.established that the equation is alsa applicable 

for the non-isathermel. crgatallization of PETPH an8 POE homopo3J- 

mera (Figs. 1 c and d). 

The Ozawa coefficienta n and the cooling functions X, cau be 

found from the slope and the intercept of the ordinate. They are 

given in Tables 14. Generally, the valuea of n end X, decrease 

with the increase of the crystallization temperature. 

The Ozawa coefficienta n of OETPH and OOE blocke have lower 

valuea. oomparede* the coefficients n of POE and PETPH homopoly- 

mera. At high(initial) crystallization temperature6 the value8 of 

n for the homopolymers are about 2 and 3, respectively, which 

corresponds to two- and three-dimensional growth of the nuclei 

of POE ad pETPH durbng the heterogeneous nucleation. 

In the block copolymer the mean Ozawa coefficient P of OETPH 

blocka is 1,2 and it is n-O*45 forthe OOE block& The concltlraion 

is that during heterogeneous nucl.eation the qrjetal nuclei of the 

OETPH phase in the block copolymer grow uniaxially on cooling. 

The increase of the crystal nuclei of OOE blocks, determined from 

the valuea of the coefficient II, ie considerably influenced by 

the OETPH blocks, when they are in a solid, CrJrstalline-amorphuua 

atate at the crjetellization temperature of the OOE blocka. 

The vCLuea of the crystallization cooling function Xc of 

OETPH and OOE blocka are generallFlousr compared to Xc of the ree- 

pective homopolFmers, i.e. the crystallization of OETPH and OOE 

block8 in the CopOlJmer take place at a slower rate in com- 

parieon with the crystallization of the homopolymers. 
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AS ercegtion itili obaexved at the initfa3. ~~staLli5ation tmpera- 

ture13 Cl.8 and l?aC) OS 00X blocks, where Xc is greater compared 

tQXc orf PCS homopoQmers. This can be explaFned by the influ- 

ence of the c~etdlline OETPH pbaae, which acts ae an active nuc- 

leator forthe crJlsatal.li5ation of OOE blocks at these texuperaturesr 
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Oaawa coefficiente P and cqetallir;ation cooling functions Xc of 

OB!FPIi (T8ble 1) an& OOE (l!ahle 2) blocka in OE¶!PHhOOE copolymer, 

PElTH (Table 3) azuA POE (!bble 4) hcmopolymere a8 a function of 
temperature. 

luBLE1 TAxLE2 

!PC IL ll3 xc 
209 I.6 -0171 
208 I.4 a59 
207 182 -0,48 
206 La4 -0,39 
205 0,95 -0.3 

PC n h3 It, 

%!OC n 

18 0.43 -0.8; 
17 0,43 -0.51 
16 W8 -0127 
15 0,47 -0,07 

!r”c n lg L 

233 3,u -0,47 45 L8 -I,13 
232 3,n -0,22 44 1,7 -0,58 
231 2,82 -0,u. 43 1.6 -0,06 

230 2.57 -0,003 42 I,63 0,47 
229 2,45 O,h3 41, 1,51 0,76 
228 2,311 0,24 40 1,35 0,93 

0*ta=wY(d,l 
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hg rate. 

of OE!l!PH and OOE phasea in the block oopoly- 
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It has been altao eatabliahed, that CrystallinitieE b, of the 

OE!I!PH end OOI&phases in the block copolymer, whichare c&mzfnmt- 

ricelQ detem%ned, ax!% lower than dc of the respective lmno- 

polymers 8ad do not depend measurably on the cooling rate in the 

range investigated from 1,5 to lO*C/min. (TabLe 5) 

IthaPtheenf&md from the results obtained hy oalorimet- 

ric hvesttgations that the crysMLlisatian OX OEFPH end OOIS' 

blocks ia more difficult than the crystallization of PEPPH arui 

POE kmopalymers at the ssme cooling rate. This is esm=idl;y tJ32 case 

for OOE blocks, which crystallize at a her teS%perature in the 

preaance of s&id, crjstallfne-sumrpho.us OE!fYPH phases. 
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