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Study on the Structure-Activity Relationship for Diacylhydrazines
as The Crystal Nucleating Agent and as Metal Deactivator for Polypropylene

EUIRESS

Toshio Yoshikawa

Abstract N,N'-di-n-alkanoyl substituted terephthalic acid dihydrazides with from 2 to 19 alkanoyl

carbons were added to polypropylene (PP). Their crystal-nucleating activityfor PP was eva-

luated by the rise in crystallization temperature of PP , and their metal-deactivatng ac-

tivity was evaluated by the life time of PP when in contact with copper. The crystallization

temperature and life time thus obtained were plotted against the number of carbons of the
alkanoyl substituents. It was found that both plots exhibit a group of characteristic and
periodic peaks. ‘It was also found that the positions of the peaks in both plots are coin-
cident. These results suggest that the hydrazides stabilize PP against copper-catalyzed

oxidation not only through deactivating copper, but also through promoting the crystalliza-

tion of PP.

Keywords: Crystal Nucleation,Copper Deactivator,Polypropylene,Differential Scanning

Calorimeter,Aging Life,Diacyl hydrazine,Terephthalic Acid Dihydrazide
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Fig.l1 The homologous series of 1,4-benzendicarboxylic
acid bis(2-n-alkanoylhydrazide).
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Table 1  Synthesis and property of the homologous series of 1,4-benzenedicarboxylic acid bis (2-n-alkanoyl) hydrazide

Yield Melting point Nitrogen Wave number (Vv ‘/cm") for absorption of
Number of acyl carbons Caled. Found hydrazide group
(%) (T) (%) (%) V NI V c=0
2 80.9 317.22 20.14 19.86 3256.13 1601.06
3 48.7 283.85 18.30 17.76 3240.10 1602.99
4 533 298.36 16.77 16.59 3188.62 1599.13
5 55.8 289.37 15.47 15.26 3192.48 1608.78
6 513 286.57 14.36 14.22 3205.98 1597.20
7 54.1 280.95 13.40 13.25 3207.91 1601.06
8 43.5 276.61 12.56 12.80 3188.62 1601.06
9 58.2 273.69 11.81 12.15 3186.69 1597.20
10 52.1 271.61 11.16 11.97 3190.55 1599.13
11 68.3 270.65 10.57 10.67 3190.55 1597.20
12 74.2 269.54 10.04 9.83 3192.48 1597.20
13 71.7 265.70 9.56 9.45 3186.69 1597.20
14 74.3 262.33 9.12 9.64 3188.62 1597.20
15 779 260.86 8.72 8.75 3184.76 1597.20
16 81.8 257.37 8.36 8.44 3190.55 1599.13
17 75.0 249.43 8.02 7.55 3188.62 1599.13
18 76.0 250.70 7.71 8.18 3192.48 1599.13
19 40.3 246.64 7.43 7.27 3192.48 1599.13
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Fig.2 The effect of the number of acyl carbon atoms of
the homologs on the crystallization temperature of

polypropylene.
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Fig.3 The effect of the number of acyl carbon atoms of
the homologs on the aging life of polypropylene
(Error bar designates standard deviation).
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Fig.4 The effect of the number of acyl carbon atoms of
" the homologs on the solubility of the homologs in
methanol.
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