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&, B84y 832 3 . CA-PP, BNA-PP, DB-PP.

7 N, SH P, A Perkin-Elmer Table 1 Experimental materials
DSC4 R EZTHEASHUMER Materials Specifications
A NPP #: &% 8 JF SR 45 Rl B A %8 iPP PPyusy , melt index 1.5 ~2. 5¢/10min,
BERUE. SRERHIINETHRY Calcium carbonate(CA)  BG306, partical sie= 0.1~ 1
SEE. %L 80C/min EEF R Terephthalic acid (DB) C.P
210C, {518 8min XML HM, SRS Sodium benzate {BNA) C.P

hEREY R ESEER, ME
R RS ETRA (AT REMRESZHRDEHR:E NPP ERY
0.2mm B L, SRKBRERE-TMEREBENEZE.

{ERE NPP R 7E 210C THR 8min, AR E N 125C B HE & 5h, M
5 125C 44 9 NPP 9 WAXD B3, IR RE AN RABL RENHE . HIEZMWE
BEEEEM NPP 95R& /.

2 BR5iTR
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FH1ME 2 MNARPITUEIAIBREEMNIAFRARHNSAREREN2.1C,ME
G R E R, KBRS AN BRGNS EERAER; X _HRmEy
BREHIAHERARNSE SBREREST 15.3CH 13.2C, T RE_HBRNEPR
MAKHMEHERSNSESEE. bk gfAathE ST nHE8 & 5ERF
TR, EXFETPK B FTUMA DSC R LERESHHE SRR HE
Mg, NMTRAEREWHERE(X,):
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Fig.1 DSC curves of NFPs
Heating rate:20°C /min, Cooling rate: — 10C /min
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Table 2 DSC results for NPPs

Sample T.(TC} AH.(1/g) T.{T) AH(1/g)
PPy 110.2 98.2 164.0 98.1
CA-PP 112.3 100.7 162.3 99.9
BNA-PP 123.4 101.2 162.0 102.7
DB-PP 125.5 104.7 162.0 103.0

T.s Ty are top temperatures of crystallization and melting peaks respectively
Heating rate: 20T /min, Cooling rate; — 10C /min, Atmosphere: N,

2.2 RARSELEAIENLEANEHELELEY
MERSHFRERDAFHINERE, RITADSC FERERCGHH SR A
JiE WEBERER R  HHENESERE Th TAKRS:

9 = X.(£)/X.(0) = j;[dH(z)/dz]dz/[:[dmz)/dz]dz )

K(2)F dH(t)/de BRUIBTMER, X (2), X () FIARMRE « AWML HE
g5 de 78 A B 55 0 B 5 BE AR 1Bk AE B, DSC M B9 55 R ] A Avrami 7 R4, AT

RBLEBANESH.
8 = X.()/X.(%0) = 1 — exp(~ Kt") (3)

Ig[- In(1 - 8)] = 1gK + nlgt (4)
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Fig.2 Plows of 1y, vs. T, for isothermal
crystallization of NPPs
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E_WRERNENEREERSER.

Table 3 Values of isothermal crystallization parameters of NPPs

Sample TAT) n K{min ) ty2{min) KJ{K™?) g (J/m®)
PP 120 2.45 7.32E-2 2.50 9.18 x 10° 0.156
211 2.43 3.35E-2 3.47
123 2.14 2.38E-2 4,82
125 2.16 1.07E-2 6.85
127 2.32 2.21E-3 11.95
CA-PP 121 3.11 7.83E-2 2.01 8.30 x 10° 0.141
122 3.03 5.16E-2 2.36
123 3.07 2.98E-2 2.78
125 2.91 9.90E-3 4.30
127 2.93 2.75E-3 6.58
129 3.08 6.68E-4 9.50
DB-FP 131 3.13 0.245 1.39 5.10 % 10° 0.087
133 3.31 7.87E-2 1.93
135 3.43 2.15E2 2.75
137 3.55 6.80E-3 3.68
139 3.54 2.09E-3 5.18
BNA-PP 127 3.49 0.577 1.05 6.64 % 0.113
129 3.67 0.161 1.45
131 3.87 3.76E-2 2.12
133 3.93 5.90E-3 3.36
135 3.70 2.19E-3 4.73
137 3.62 4.76E-4 7.49
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BHEHRRERE.
Table 4 . The degree of super cocling of samples required for crystallization with half-time of Smin
Samples FP CA-PP BNA-PP DB-FP
Super cooling degree 84.8 82.4 72.8 71.2
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In{1/¢,,,) = A - B{TL)*/ [ TAAT)*] (5)
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By o (6)**'/(AHL)* (6)
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Table 5 The effect of nucleators on the values of By for the crystallization of NPP

Samples T (K) B,(x10°) B, ( x10%)
PP 481.15 1.57 1.22
CA-FP 481.15 1.43 1.09
BNA.PP 481.15 1.17 0.82
DB-PP 481.15 0.90 0.61

AT MR E Hoffman ZE IR HEBRETR(NREBRAERF K, :
%an + U"/R(T, - Ta) = C - KJ(fT.AT) (7)
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Fig.3 Plotsof In(1/¢y2)vs. T°o/ TAT and ( T°, )2/ T(AT)? for PP and CA-PP
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COMPARISON OF METHODS FOR CHASRCTERIZING THE
EFFECTS OF NUCLEATING AGENTS ON THE PROCESS
OF POLYMER CRYSTALLIZATION

CHEN Yan, XU Mao
(Polymer Physics Laboratory, Institute of Chemistry, Chinese Academny of Sciences, Beijing 100080)

Abstract The influence of nucleating agent on the process of nucleation and crystallization
of isotactic polypropylene from melt state was studied by different characterization methods
including the measurements of the crystallization temperature in a non-isothermal colling
process, halftime and velocity constant in an isothermal crystallization process, the density of
nuclei or the size of spherulites and the specific surface free energy for nucleus formation
during crystallization. The nucleating agents used were calcium carbonate, sodium benzoate
and terephthalic acid. It was found that all the three nucleating agents may have their
influence on the crystallization of polypropylene. The results obtained by using different
characterization methods were consistent with each other. [t implies that there are some
correlations between the paramecers used for characterization in different methods. So it is
feasible to use any one of these methods to evaluate the effect of additives on polymer
crystallization in an applied research. However, the use of various characterization technigues
may give you a comprehensive usderstanding of the effect of nucleating agents on the
crystallization process of polymers.

Key words Nucleating agent of crystallization, Characterization method



