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Effect of benzoyl hydrazine on melting, crystallization and mechanical properties of POK
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Abstract : In order to enhance the low-temperature toughness of aliphatic polyketone (POK) pipes, the POK/benzoyl hydra-
zine (BH) were melting prepared by a twin-screw extruder via a non-blending toughening method, and the toughness was realized
through the strategy of regulating the crystallization property of POK by low BH dosage (<1 wt%). In addition, the effects of BH
amount on the melting, crystallization and mechanical properties of POK were investigated. The results of thermal analysis shows
that the melting process of POK is significantly shifted to a lower temperature by BH, and this tendency is much evidently with the
increase of BH dosage. 0.2 wt% BH can make the peak melting temperature and melting enthalpy decrease by 7.6 °C and 10.7 J/g,
respectively, which indicates that a small amount of BH can inhibit the crystallization of POK evidently. Moreover, the full width at
half height of the POK crystallization increases sharply and the crystallization enthalpy decreases significantly by the addition of
BH, indicating that BH interferes with the crystal growth as well as the crystal perfection seriously. The mechanical property results
show that 0.2 wt% BH can increase the notched impact strength by 42.9 kJ/m’, but has little effect on its tensile strength, flexural
strength and flexural modulus, avoiding the drawbacks of blending toughening which is usually done at the expense of modulus and
strength. The crystal morphology observation shows that the POK grains present uncommon aspheric crystals with a slowly growth
during melt crystallization. Furthermore, with the addition of BH, not only the visible time of POK grains under the polarized
microscopy doubled, and the nuclei density decreases significantly, but also the grains appear as several single-crystal petals sharing
a nucleus and cluster into a flower-like pattern, while the crystal structure remains unchanged. Moreover, the lower the crystalliza-
tion temperature , the greater the decrease of the nuclei density by BH.
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Fig. 1 Effect of BH content on melting behavior of POK
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Fig. 2 Effect of BH content on the peak melting temperature(7’ ) and
melting enthalpy(AH ) of POK
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Fig. 4 Effect of BH content on crystallization behavior of POK
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Items Pure POK 0.2%BH 0.3%BH 0.5% BH 0.8% BH

FWHH/°C 6.3 7.6 8.7 9.9 11.1
AH/J-g) 724 61.6 60.2 60.0 56.9

A BH Ji7 FWHH B 3§ K , By 46 POK 1Y 6.3 °CH4 i
FG I BH T 2050 0.2% I 1 7.6 °C , 72 W 4% /7 ikt
R REAIL; FWHH Bl BH 75 12 38 i JL-F- 2 4k 1k
BN, e RAZE T R 25 BH 255 Al B4 0 i 2 i
. SZMBERRE, AH AR E R, A 5L
0.2% [ BH Bl A fiff POK ) AH, FF#10.8 J/g, A4
BH it 40 0.2% J , POK 19 AH Fif BH 75 121
SN e f) s B2 AR 2%, 6 W] BH 7% 1 X POK 2% iy
(A2 55 485 S R ) G IR B . A R g e

£ 10 °C/min [ F2 )7 FE L3R N BH ™ & 4L T
POK 2 i A= K s B AN Gh () 6 5 AR B, i POK /Y
28 S EOR I T R HLS BH & 1B A G, W] Bt (i
AH, 28R B, 3 557 T POK U6 R4 fill 5 5 A s
Je B BH 75 2 A3 43531 il (IR A% Sl R0 T By 45
—2,
2.3 BHAEPOK 7 AL 69 % vl

2 4 BH & Xf POK J1~APERERIE M . ik
2 R[] UL, B A B 4385 0.2% () BH i POK fi4 it [ ot
o AR T 42.9 kJ/m? T X R AR A il R
S R S 1) S o) 5 BT 4 % 0.8% 1Y BH fiff
POK Fyift 1 o 588 B 4 = T 58.4 kJ/m?”, {H A fifi 51
s g RS S A I B R R, DL R
FERWY TE N0 R 25 A A by A B2 A R T
T 5 (0.2%~0.3%)BH 7] i POK 4414 I ik 42 5 o
ISP RO BRI T SOk 1A (1) POE-g-MAH" I
PA6™ 3G RCR (B AH Lb TR HH v & i 35 15 LA
2 AR 1t RN O BE 1 3 )R RS — oA Y
248,

%2 BHEEX POK hZtikaERI#/00
Tab.2 Effect of BH content on mechanical properties of POK.
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a,b,cand d,e, fare crystal morphologies of POK and POK/0.3% BH at 185 °C,respectively;
g,h,iand k,m,n are the crystalline morphologies of POK and POK/0.3% BH at 180 °C, respectively;

p.r,s and t,u,v are crystalline morphologies of POK and POK/0.3% BH at 175 °C,respectively.
16 POK AIPOK/0.3% BH 4} 7I7E 185, 180 °CHI 175 °CAFIRSS Bl a1 25 fHI 45 B s
Fig. 6 Crystalline morphologies of POK and POK/0.3% BH isothermally crystallized at 185,180 °C and 175 °C changing with time.
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Fig. 7 WAXD of POK and POK/0.3% BH
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