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Crystal Nucleation by Copper Deaclivalor
—Effect on Aging Life of Polypropylene-—
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Abstract: Aromatic, aliphatic and mixed-type diacylhydrazines were synthe-

sized.Their crystal nucleating activity for polypropylene was measured by DS

C. Their copper-deactivating activity for polypropylene was evaluated by the

aging test at 150 °C. Their melting point, entropy of fusion,and wave number

of IR absorption band for N-H bond, were also measured. These properties of

diécylhydrazines were analyzed by correlational and multiple regression

analysis. Thus, it was found.that diacylhydrazines with high crystal nuclea-

ting activity show high copper-deactivating activity. The aging life of poly-

propylene stabilized by a new diacylhydrazine can be calculated by the multi-

ple regression équation where the prediction variables are the crystal nucle-

ating activity and above mentioned properties of diacylhydrazine.
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2-1 & #
BALB L& & LT Tetrakis-[methylene-3-(3',5 -
di-tert-butyl-4’ -hydroxyphenyl)-propionate]-
methane ZfEF L7z, AIROSHEHLEH THEE (K
METRIMD I ~MD T,V ), RUBFRLEH
(Bis(p-methylbenzylidene) sorbitol ) (NA &
W, ) ZERALL. WBRTREEZOE EHH
L.

RY 7oL ( BRI Z2#F 2 L UM OE
R L THER LICHRIRP P2ER L1

NN -IXNUYL Ve RSPy (Tablel,
No. 1) BREZZzozFER LKL TO{LDOD
HZD5b5, ®MHEEOLORIELT vV Eake R
Vv, ERBEOLORIE(T VIV EBRE FSY
FEZEREELTER LI, N, N —JAFLT
€ b7 I FEER, BV Y URME LTHERL
SO BE, FARRS PV, TERSICE S TH
Tl TITW, 2 2TNBDSCHEEICK
- CDHZODOAIEm. p. (°C) LEMERQ (kI/m
ol) ZRIE L7z, BhSUIIFEMEEL0°C/nin. TORL
RE—7BELEDK. BT, Q/m. p. (K)
ZREMEL FoE—- (Q/T) &L1

2.2 PPO¥IILEEDORHE
P PRI DL @MA 13 ;

B (LB IERY 0. 5wt. %
DHZ (£721l3MDA) 0.5wt. %
s 3. Owt. %
EEDT.

SR DAL T I,

Blankl1 :#&mWisL.
Bl ank2 :B{LB5IER 0. 5wt %
Blank3 :B{LBHIEH 0.5%
SR E 3.0.%
LD,

Y E P PETRL, FSTHRESL, 200
CT7VAL, EX0.1nn , EEHTn O7 4 L
ZER LT 2074 VLh SEEN6m OERE
To i L cilieset s Lk,

SRREEEAEFDSC-50&FALL. &
ZEoémm DT NI = AL EER LK

2RBEE T

THSK &% (GE20ml /min. )

BRELNETo 7S L
FiBEE 10C/ 4
iRk 190 °C
ERERBERE 105
IHENEEE 2.5 °C/%
R LR 60°C

R EREHRE 5 4,
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MELTEHL, PPORRILEBET c(C) &L
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2-3. PPOI-YUSA4T70RIE
2+ 2CHBUIP P74 )VL%30mmx10mm DB
WKL TTF R bE=2 &7 15 0°Cichng L7
SERBEBERIERZSEEEER L &lkico
EIMDTRAPE=ZDFWMET B ETORKDOFE
HlExT -2 7547 (AglL(days)) &Lt
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Table1 Crystal Nucleation and Stabilization by Diacylhydrazines

Diacylhydrazines Polypropylene:
Pair of Acyl Groups mw. _m.p. v Q/T Tc Agl.
Blankl (' no additive) - - - - 122.20 1
Blank2  ( Antioxidant) - - - - 121.85 63
Blank3  (Antioxidant+Cu) - - - - 123.15 8
1 Ginnamoyl-p~-HOBz 282 261.6 3250 0.028 126.54 45
2 Bz-p-MeOCOBz 298 190.6 3225 0.073 130.17 31
3 Bz-p-HOOCBz 284 297.2 3218 0.241 134.98 30
4 p~MeOCOBz-Salicyloy! 299 236.8 3252 0.090 134.85 30
5 p-MeOBz-p-MeOBz 300 2276 3212 0.099 129.39 28
6 p~MeOCOBz-Hydrocinnamoyl 326 1920 3196 0075 127.78 28
7 p~MeOCOBz-p-MeOCOBz 356 294.3 3218 0080 13240 27
8 Cinnamoyl~Isonicotinoy! 267 232.7 3227 0087 131.12 27
9 p-MeOCOBz-Isonicotinoyl 299 '226.2 3196 0084 127.142 26
10 p~MeOCOBz-Phenylacety! 312 1910 3191 0089 12741 25
1" p~HOOCBz-Acetyl 222 2834 3210 0244 13358 23
12 Cinnamoyl-Salicyloyl 282 278.8 3200 0.085 127.22 23
13 p~MeOCOBz-Ginnamoy! 324 2037 3196 0079 126.44 21
14 Bz-Bz 240 2440 3250 0.081 133.86 20
15 p~Toluoyl-p~Toluoy! 268 2555 3208 0.064 133.69 19
16 Cinnamoyl-Hydrocinnamoyl 294 2160 3202 0.077 126.26 19
17 p~MeOCOBz-Acetyl 236 2135 3200 0085 123.21 19
18 Cinnamoyl-Phenylacetyl 281 2294 3200 0.108 13259 18
19 Bz—Cinnamoyl 266 2102 3218 0077 123.15 18
20 Cinnamoyl-Cinnamoyl 292 2783 3200 0.078 130.98 17
21 Bz-Salicyloyl 256 259.3 3306 0.093 129.18 17
22 p~HOOCBz-Cinnamoyl| 310 290.0 3198 0.143 126.64 12
23 n-Caproyl-n—Caproy! 228 1615 3221 0084 12282 12
24 2-Furoyl~2-Furoyl 220 2353 3154 0.067 129.81 1
25 p-MeOCOBz-Lauroyl 376 1559 3210 0.100 119.91 7
26 Ginnamoyl-Lauroy! 344 1781 3204 0.101 12068 4
27 Cinnamoyl-Stearoyl 428 166.2 3206 0.116 120.34 4
28 p~MeOCOBz-Stearoyl 460 150.1 3200 0.082 120.10 4
29 Stearoyl-Stearoyl 564 1381 3229 0171 12047 4
30 p-NitroBz—p-NitroBz 330 - 3223 - 128.72 45
mw.molecular weight m.p.melting point("C )
v :IR absorption band of N-H vibration Q:heat of fusion (kd/mol) Tm.p.K)

Ta:crystallization peak temperture(°C) of polypropylene
Aglaging life of polypropylene film at 150°C (days)
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Fig. 1

Table2 Crystal Nucleation and Stabilization Table 3 Correlation Matrix for Properties of Diacylhydrazines

by MDA and Nucleating Agent(NA)

MDA(%) NA®%) Tc Agl mw.  m.p. Tc v Q/T  log(Agl/mw) AeL
MD1 0.5 - 124.21 19 m.w. 1.000 -0.558 -0.551 -=0.037 0.134 -0.772 -0.389
MD1 0.5 0.5 135.70 16 m.p. 1.000 0.749 0.135 0.191 0.647 0.526
MD2 0.5 - 129.48 12 Te 1.000 0.183 0.160 0.727 0.570
MD2 0.5 0.5 135.90 13 v 1.000 -0.008 0.175 0.256
MD3 0.5 - 129.67 15 Q/T 1.000  -0.138 -0.146
MD4 0.5 - 133.27 60 log(AgL/m.w.) 1.000 0.840
MD5 0.5 - 124.87 22 Agl 1.000
MD6 0.5 - 128.27 27
MD7 0.5 - 124.16 5
Table4 Factors of Multiple Regression Equations* for Diacylhydrazines
* log(AgL/m.w.) = Const. + Al-mw. + A2:m.p. + A3-Tc + Ad4- v + A5-(Q/T)

Eq.. Const. Al A2 A3 A4 Ab R?2 R?

(1) -7.124 -0.00240  0.000500 0.0299 0.0008 -1.192 0.769 0.671

(2) -4.263 -0.00260 0.000436  0.0290 - - 0.742 0.683

@) -7.169 - 0.001589  0.0434 - - 0569 0504

(4) -4576  -0.00260 - 0.0323 - - 0.760  0.726

(5) -0.854  -0.00300  0.002277 - - - 0.689 0.642
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Stabilized by Diacylhydrazine or Meltal Deactivalor
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