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Fig. 1  The temperature profile of a 1. 0 mm thick PS sample during

heating at 10 K/min after cooling at 1 K/min
The x-axis is normalized distance from the bottom of the sample; 0

presents the sample bottom and 1 presents the sample top.
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Fig. 2 The temperature rising rates at positions with

different distances from the bottom of the sample
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Fig. 3 The temperature lags and C, of the middle layer of PS

sample (heating at 10 K/min after cooled to —50°C at 1 K/

min)
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Fig. 4 The maximum temperature lags of the middle layer
of PS sample with different thicknesses during heating at

different rates after cooled to —50°C at 1 K/min

BN 0.21C. W T HALE A, —~BR G R
PS A2 A, €, B L A R 24 7 1L 30k i
A E A . 3 A SR W A O
CHI T, ) 00 52 B A 0 4340 660 060 2 1 2

80 90 100 110 120 130
Temperature (°C)

Fig. 5

20 W 1
3.2 LbIEE

Bl 5 AR R EE PS ) DSC 52l 25 5%, wJ LA
BHL Y THEE R 10 K/min B, £ & &8 B 7E
0.1 ~0.6 mm 2 [] 28 1k %t &% 5 35 A W S 52 0,
THE MR 5 ) 100 K/min J5, iy F H R BB
G AR L E PS 1 C) FF 4 3 BH 3 22 .
P v [ bt i T AS [ R R O A R (12) 3 AR
#f¥y C) (L4100 K/min FhifBF TNM A8 2 0%
JH1 100 K/min B} i $1 A 15 : AR/R =54.4 kK, x =
0.816,InA = —139.60 s,8 =1.000) , i] I}, Kif &
10 K/min £ & 100 K/min 38 -8 5 2, H g3
{5 52 D B3040 4 AR — 3, 3X 136 BH AR SO DSC
T SR R O P IR B A A B TSR T AR Y, X
XoF T B 0 I S st e 3 388 Ak B 7 1 3 0 2 i 5
HAEEE L.

90 100 110 120 130 140
Temperature (°C)

The experimental and calculated normalized heat capacities of PS samples with different thicknesses ( marked in the figure) during

heating at (a) 10 K/min and (b) 100 K/min after cooled to —50°C at 1 K/min

Symbols ; experimental data; Lines:predicted results

4 #ig

ASCHE T — A iy B AL B HE A TNM
P RT3 DSC i v SR W R il 9 AR LR
Or AT T T PS TR A R R AR S A
st il 22 KT B 2, 7 9 3 A B AR 0 A P il 22 1

BB RAEL , Bt AR s J5E 58 R Tl 5 494 L B
HH B K T — B9 DSC R, B 5 Y e KR
Z2/NF 0. 21 KX T, S5 AR R L 10 0 1 45 2R 52 iy
AR AE BRI b — 2P 52 T 00— AR HE B A T
ST TR R SRS R A — 2L

REFERENCES

—_

Zhao J S,Ediger M D,Sun Y, Yu L. Macromolecules,2009,42(17) :6777 ~ 6783

Boucher V M, Cangialosi D, Alegria A, Colmenero J. Macromolecules,2011,44(20) 8333 ~ 8342

2
3 Hodge I M,Huvard G S. Macromolecules,1983,16(3) :371 ~375
4

0’ Reilly ] M,Hodge T M. J Non-Cryst Solids,1991,131-134(1) :451 ~456



758 R S A R 2012 4

Mano J F,Gémez Ribelles J L. J Non-Cryst Solids, 2004 ,337(1) :68 ~77

Kovacs A J, Aklonis J J, Hutchinson ] M, Ramos A R.J Polym Sci Polym Phys Ed,1979,17(7) ;1097 ~ 1162
Moynihan C T,Easteal A J,DeBolt M, Tucker J. J Am Ceram Soc,1976,59(1-2) :12 ~ 16

Hutchinson J M, Ruddy M, Wilson M R. Polymer, 1988 ,29(1) :152 ~ 159

Simon S L. Macromolecules, 1997 ,30( 14) :4056 ~ 4063

10 Williams G, Watts D. Trans Faraday Soc,1970,66:80 ~ 85

11 Tool A Q.J Am Ceram Soc,1946,29(9) ;240 ~253

12 Simon S L,Sobieski ] W,Plazek D J. Polymer,2001,42(6) ;2555 ~2567

O X NN W

TEMPERATURE DISTRIBUTION IN THE SAMPLE AND ITS
EFFECT ON THE DETERMINATION OF HEAT
CAPACITY IN DSC MEASUREMENTS

Dong-mei Zhao, Li-xia Li, Yang Zheng, Yang Zuo, Guo-dong Liu
(School of Chemical Engineering, Hebei University of Technology, Tianjin 300130)

Abstract A method for calculating the temperature distribution in the polymer sample during DSC
measurements was proposed in this paper based on the one-dimensional heat conduction equation and Tools-
Narayanaswamy-Moynihan ( TNM ) model. It was found that the temperature lag increased remarkably with
increasing sample thickness and heating rate. A maximum temperature difference between the center and the
surface of a PS sample with 1. 0 mm thickness was calculated to be 0. 882 K when it was heated at a rate of 10
K/min after cooling at 1 K/min. Meanwhile ,a method for calculating the sensible heat capacity of the polymer
with different thicknesses after different thermal treatments was proposed. The theoretical results were consistent
with the experimental data.

Keywords Differential scanning calorimetry, Enthalpy relaxation, Glass transition, Heat capacity,

Polystyrene, Temperature gradient



