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Abstract : Blends of poly (butylene adipate-co-terephthalate), polylactic acid, and mineral powders were prepared via melt
blending method, and the effects of mineral powder types on the mechanical properties and delayed edge-seal performance of blend
films were systematically investigated. The results demonstrate that as the mass fraction of fine-particle talc SDC-F7 increase from
10wt% to 20wt% , a 29.3% reduction in puncture strength is observed in the blend films. Additionally, the increase of talc particle
size results in a significant 33.3% decrease of puncture strength. Delayed edge-seal testing reveal that when 10% SDC-F7 is incorpo-
rated, the blend film maintains 51.4% of its 15-day edge-seal strength retention rate (R,,,). However, increasing SDC-F7 content to
20wt% cause R, to dramatically decline to 7.7%. Similar performance degradation patterns are observed with increasing talc parti-
cle sizes. Comparatively, montmorillonite and barium sulfate systems exhibit comparable mechanical and edge-seal properties to
SDC-F7 system. Notably, adding CaCO,-SAO(unactivated CaCO,) modified blend film display superior delayed edge-seal perfor-
mance with R ;, reaching 62.9%, while those containing CaCO,-SA1.5 and CaCO,-SA3.0(1.5%,3.0% stearic acid activated CaCO,)
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show substantial reductions in R, to 12.7% and 7.4%, respectively. Surface microanalysis identify large-sized mineral particle

protrusions on AH-1250N6 talc-modified films, which impair surface resin fusion bonding and consequently degrade edge-seal

performance. CaCO,-SA0 blend film exhibits minimal calcium carbonate exposure, whereas CaCO,-SA3.0-modified film display

extensive surface precipitation of calcium carbonate particles. This research provides theoretical support for promoting biodegrad-

able material applications.
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Tab.1 Parameters of raw minerals

Mineral powder pol:/[zvldlt:errta}lfpe D,/pm D,/pum S;Ziifni/if
Talc SDC-F7 43 7.0
Talc AH-1250N6 9.8 12.8
Montmorillonite DK10 42 7.3
Barium sulfate XM-8000 3.6 8.1
Calcium carbonate ~ CaCO,-SA0 1.8 6.8 0
Calcium carbonate  CaCO,-SA1.5 1.8 6.7 1.5
Calcium carbonate  CaCO,-SA3.0 1.8 6.7 3.0

Notes: D, is defined as particle diameter at which 50% of cumula-
tive distribution; D,,: is defined as particle diameter at which 90% of

cumulative distribution.
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Tab.3 Assessment of hand tear grade of film edge sealing

Grade Standard Typical example
0 Percentage of ripped linear segments: 90%~100%
1 Percentage of ripped linear segments: 70%~90%
2 Percentage of ripped linear segments: 40%~70%
3 Percentage of ripped linear segments: 20%~40%
4 Percentage of ripped linear segments: 0~20% e s ! i
5 Percentage of ripped linear segments: 0% -'w
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Fig. 1 Tensile strength and elongation at break of PBAT/PLA films
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