Co s Vol. 39, No. 2, 67-73 (2026)
mpOSI es DOI: http://dx.doi.org/10.7234/composres.2026.39.2.067
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Paper

Beeswax 3 289 XN7I%} X|¥}7 Z2jnz ol EUIg o

-0 = =2 - d
RrolA Aot Xy

X Qof* . HEX|Q** . OFF|Ef#+* . OB R *++ o|%_—'|_**,***”r L RE Bk

Resistance to UV-induced Oxidation of Eco-friendly Polypropylene
Composites with Beeswax and Woodflour Additives

Eun-A Jeong*, Jin-Won Park**, Ki-Tae An***, Hyun-Yong Lee***, Seung-Goo Lee**"***', Jun-Mo Koo****"

ABSTRACT: Polypropylene (PP) is a versatile thermoplastic polymer with excellent physical properties and economic
feasibility, making it a material used in many industrial fields. During application, PP resin is typically blended with
various additives, including heat stabilizers, antioxidants, and inorganic fillers, to enhance its physical properties,
processability, and functionality. Recently, in an effort to use eco-friendly additives, PP composites using natural
additives are being studied. PP composites containing natural wax are bee-friendly materials and have improved UV
blocking properties, so research is underway to apply them to PP. However, when beeswax, a natural antioxidant, is
added to PP, mechanical properties such as tensile strength and modulus decrease, and thus improvement is required.
Therefore, a filler such as talc with high rigidity was used to supplement the properties. In this study, composites were
manufactured by mixing beeswax, wood powder (WPC), and talc with PP in various compositions, and the changes
in the physical properties of the PP composites according to their contents were investigated. In addition, the
antioxidant effect was confirmed using FT-IR and oxidation induction time. The UV resistance of the beeswax
composite was evaluated through a tensile test after UV exposure.
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H AILof A= PP A A o] beeswax, talc W &-E (wood
polymer composite, WPC)2- 3 7}5}o] thofst A2 E3t
AHeg Axstal, SdA =S 7144 245 28 JA7HA &
FHE AP B3 B 2E UV A oA 2t
A AtetE AR 3, DSC 2 FT-IR 242 Foff ¥
AP A A S HESHI o] % AtetA|Tto] whE HEHAY
79 249 VA4 242 B8kl
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2.1 A|lH H=

Beeswax 33 PP B3 2 & A X517 Q) e8|z =d
9l (homo PP, H710, GS Caltex) mj E 2] A of 7] 7 A 91
talc(KC-2000, KOCHONE Co) @ 3-7]73}4|2] =5 (WPC,
60% masterbatch)-& 2 7}8} 11, A 5 9] Hut>) 344 o A
73t o] EAMY S A7t 4821 A (compatibilizer) &
maleic anhydride(TPX-1380, IruChem)E& A3} t}.

7 AASS AT PP BT RE 22 237 <
Z5 704 pellet FE| = 715513iTh. Table 10 FA|ZH B}
o o], B A= o wietnl &l A A7 Y 722 =
beeswax 5 phr, talc 30 phr 2 WPC 5 phr2 #3}11,
beeswax, talc 2! WPCQ] g+F2 At A o2 HIIA| A E3
ArE A x5t 71 AH 294 HS s Fad
He 2= AE7])S £6) 3.95 mm x 10 mm x 3 mm 27|
o AgAHLE oL,

T3 PP B3| E 952 10 mm x 10 mm x 3 mm I7]|2

AN EZZA Ho| tiste] AL 7FA AAfolt}. o] 7FE5E &, 1 A HES UV U (Sun Lamp Tester, DAESUNG
23t 5402 Q151 beeswax fASHHA, 20 A=  TESTER) ol A 2] A& 2 ASFI T o] wff ] o] o
IAFEYE §A 5t L 7tetd A e dvbs BRenl 55°CE SR EQom, 48 h 7Aoo & Xof 240 h
Table 1. Compounding composition of PP composite materials
Feed stock Wax_2.5 Wax_5 Wax_7.5 Talc_20 Talc_30 Talc_40 WPC_0 WPC_5 | WPC_10
HPP (wt%) 100 100 100 100 100 100 100 100 100
WPC (phr) 5 5 5 5 5 5 0 5 10
Talc (phr) 30 30 30 20 30 40 30 30 30
Beeswax (phr) 2.5 5 7.5 5 5 5 5 5 5
Compatibilizer (phr) 2 2 2 2 2 2 2 2 2
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Fig. 1. (a) Tensile strength and (b) Tensile modulus of PP com-
posite materials with various contents of additives(bees-
wayx, talc and WPQ)
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