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Abstract Chemical-composite sorbitol acetal nucleators were firstly
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synthesized with sorbitol, mixed with aldehydes of p—chlorobenzaldehyde
(PCBA) and p —tolualdehyde (PTA) as raw materials and p —-methyl
benzenesulfonic acid as catalyst. Under the molecular ratio 2.05:1 of
mixed-aldehydes to sorbitol, eight chemical-composite nucleators, with
molar ratios 1:0(E1), 4:1(E2), 3:1(E3), 2:1(E4), 1:1(ES), 1:3(E6), 1:4(E7), and
0:1(E8) of PBCA to PTA, respectively, were synthesized and their crystal
and molecular structures were characterized by X —Ray Diffraction
(XRD) and FTIR (Fourier transform infrared spectroscopy), separately.
FTIR results show that synthetic products are sorbitol acetal, and XRD
results indicate that the crystal structures of sorbitol acetal
manufactured by mixed-aldhydes are different from E1 synthesied by
PBCA. Melting point tests show that the MP of the chemical-composites
decreases with the decrease of PBCA molar fraction within the reaction
mixed aldehyde, and as a result, it will obviously reduce the processing
temperature of polypropylene. The application experiments of
nucleators synthesized in homopolypropylene (HOPP) show that the
chemical-composites have enhanced HOPP stiffness and transparency
simultaneously.
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Table 1 PP granulating conditions
/°C
/°C. /Hz /(r-min™) /MPa /A
1 2 3 4 5 6
190 199 212 222 221 222 235 30 40 1.1~1.2 17
2 2 PCBA:PTA
Table 2 Sample number and their corresponding PCBA:PTA
’ 1z 13 PCBA:PTA PCBA:PTA
2,4 1 s
. o . El 1:0 ES 1:1
, ° ’ E2 4:1 E6 1:3
’ E3 3:1 E7 1:4
; ( F4 2:1 E8 0:1
) , ,
4 , , 1,3 24 3
, R 3.1 FTIR
PCBA:PTA 8 s =2.05:1 s 2
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Fig. 1 Reaction formula for synthesis of sorbitol acetal
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Table 3 Melting points of E—series composite E YS688 s
nucleating agents 0.22% , PP K1008
C C ; 4o PP °
E1l 222 ES 252 ’ ’
E2 231 E6 252 : El » 105%,
E3 248 E7 253 pp
E4 251 ES8 255 ,
15C, , pPp o )
) ) PP ,
o PCBA:PTA=1:0 El , 0
4 PP
Table 4 Effects of E-series composite nucleating agents on PP properties
(0.45 MPa) /C IC /MPa /MPa % 1%
GB/T 1634.2-2004 ASTM D3418-03 GB/T 1040.2-2006 GB/T 9341-2000 = GB/T 2410-1980
89 121.2 33.2 1 370 0 66
E1l 95 131.7 35.4 1510 10.22 18.1
E2 89 125.9 32.9 1 440 5.11 33.5
E3 93 127.9 34.0 1 480 8.03 32.8
E4 96 127.9 33.9 1 480 8.03 22.0
E6 99 128.0 35.4 1 500 9.49 18.1
E7 91 127.3 34.3 1 460 6.57 24.7
E8 95 125.4 33.1 1 360 -0.73 22.1
ppP
PP - E6 o
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