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Compatibility of catalytic debinding ingredients
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Abstract: The compatibility of the catalytic debinding ingredients was studied, the solubility parameters of catalytic
debinding ingredients were thermodynamically calculated, the thermal analysis and fracture morphology of binders were
used to characterize compatibility of the catalytic debinding ingredients by DSC and SEM, respectively. The results show
that the ethylene-vinyl acetate (EVA) which is the main component of binder has good compatibility with high density
polyethylene (HDPE) and polyoxymethylene (POM), respectively; POM/HDPE/EVA shows good technique
compatibility with the mass ratio of 75/5/1; the catalytic debinding binder was designed with the 7SPOM-5HDPE-1EVA
(quality score) as main components while adding a certain amount of the modifier (paraffix wax (PW), dioctyl phthalate
(DOP), and stearic acid zinc (ZS)), the feedstocks produced by mixing binder and 93W-Ni-Fe powder are found to be

homogeneous and stable.
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Table 1 Properties of main components of binder

p/ Relative molecular

Component (gem™) mass, M 0 tn/C
POM 1.41 30 000 11.08 178
HDPE 0.95 20 000 8.41 135
EVA 0.96 2 000 9.80 80
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Table 2 Thermodynamic calculated results of POM-based

binders in mixing step

Sample l0A=08]  x (AG/T)/(Jmol K™
F1 25.68
F2 267  40.17 23.66
F3 22.42
F4 —4.35
F5 128 923 —4.20
F6 -4.10
F7 139 12.00 -8.77
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Fig. 1 DSC spectra of polymer blends
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Table 3 DSC spectra analysis results of polymer blends

Polymer blend ty! C ty,! C
POM/HDPE 135.1 174.3
POM/EVA 129.6 168.8
POM/ HDPE /EVA 131.0 169.8
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Fig. 2 SEM image of POM / EVA blends crisp cross-section
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