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Abstract: Bio polycarbonate (Bio PC) using Isosorbide, a biomass material, has a biomass content of 25-50%, and has
the disadvantage of deteriorating mechanical properties and heat resistance compared to petroleum-based polycarbonate
(PC). In order to improve these disadvantage, a study was conducted to manufacture Bio PC/CNF nanocomposite by
complexing cellulose nanofiber (CNF). Bio PC-g-MA compatibilizer was synthesized through a reaction extrusion pro-
cess to prevent the deterioration of physical properties due to weak interfacial adhesion between the two materials, and
it was applied to the nanocomposite to confirm changes in mechanical properties and heat resistance. Tensile and flexural
strength were added up to 22%, 10% compared to the Bio PC due to the high tensile properties of CNF and increased
compatibility by the addition of Bio PC-g-MA. Through SEM and X-ray 3D CT image analysis, it was confirmed that
the interfacial adhesion between Bio PC and CNF increased and dispersibility of CNF improved, and it was confirmed
that the Bio PC-g-MA compatibilizer had an effect on improving the physical properties of Bio PC/CNF nanocomposite.
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Bio PC/CNF Nanocomposite

Figure 1. Schematic of Bio PC/CNF nanocomposite manufacturing process.

Polym. Korea, Vol. 49, No. 1, 2025



46 A73e - Axd

AT AoE Basiinh

Zhang 52 MA-g-PLAE wood fiber/polylactic acid(PLA)
E3AC A8t T &A1Y AR HJERAES AR T
Alel] 172} toughnessE S7HA71E A+E 38K

2 ATl = vto] e RS Eolw FAel Bio PC
29 71AH 24 S 98l CNFE 3718k Bio PC/
CNF 21374 Ve B & Alzsint. B3, 7 2A9] &
4 FE 918 Bio PC FAKE &2 WS 2He 77
2 o1 4K(maleic anhydride, MAYS 22 Z&JA]# Bio PC-g-
MA 38315 931932, ©1E Bio PC/CNF U531 o
2g3le] 294 IEAIR] Bio PC} 21574991 ONF F 2A)1€]
ARHRE S 7157 skl

Bio PC-gMA &34 Bio PC/CNF W3kl 28
slo] Fg-3kA12] MASF CNF 219 slo|=ZA)7]9F 372
gatal, A-83skAl e FA1&<] Bio PC 42 Bio PC/CNF
=B 3 o] w9l wiEE 29l Bio PCOF M2 FYe 125
7H M2 213 (entanglement)s /gt o2 <18l Bio PCS}
CNF Atole] ofgh Al 2F 5/d0] 7 =o] E/d0] =L
o= 814 o] 7Fssltt olo] uhE Wkg- WAHAYSS Figure 190
LERA QAT 618

4

Al 2 MZ. Age] AR Bio PC(TRIECO, Samyang,
Korea)= IsosorbideE Y& 2 A| 23k nfo] @uf2 gk 50%
3 2AE ARSI, =4 S 918 X183 A= Width
10-50 nm®] 39 eI Cellulose nanofiber(WFo-UNDP,
Sugino, Japany2 A1743kAtt. Bio PCSF 3187 A5 Alole]
A H2H 3RS Sl 3-E-3HAIQl Bio PC-gMAE BHS:
U= 38L 3l Alxsiin. 3-83kA= Bio PC FARE<l
grafting monomer=24] maleic anhydride(MA, OCI, Korea)3}
I ZE 7G-S 913 /HAAIZ = di-cumyl hydroperoxide
(DCP, Dongsung chemical, Korea)S AF&-3131th. A= Bio
PC-g-MA ‘&34 9] wRkg MA AAE $l3 ofAE
(Samchun, Koreays ARSIt RE A e AlA Az A
60 CollA 6AIZ A & AL&3I3Th

Bio PC—g-MA &2838}H| M=. Bio PC2} CNFS] AlH
2k 9l CNFe] 4 2 flall whed= 340l oJsk 2
22 E ¥k2-% 53| Bio PC-gMA 83415 A|Z5kit) 4
L34 A ZE 98l twin screw’| R 0.2 X E o] T,
Volume 5 mL¢! batch type®] micro compounder injection
molder(Xplore MC5, Xplore, Netherlands)S ©]-&3}o] W
=3I99tE. Co-Rotation ¥2olH, == A% 190 C, S5
190 C, 3 190 CE AA3IA L, AFAIZF 55, Screw S
100 rppm &2 F-2-3F WHEAIZRS o] HeHE FEj¢] Bio
PC-gMA &3 & Azttt PRkE MAE oMl &

Zan, 41494 A13, 20253

ol

AR

Table 1. Composition of Bio PC-g-MA

Base resin Initiator Monomer
(Wt%) (Wt%) (Wt%)
Bio PC DCP MA
Bio PC-g-MA 84.8 0.2 15
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Table 2. Composition of Nanocomposite

Base resin Natural fiber Compatibilizer
(Wt%) (Wt%0) (phr)
Bio PC CNF Bio PC-g-MA
Bio PC 100 - -

C20 80 20 -
C20/M1 80 20 1
C20/M3 80 30 3
C20/M5 80 20 5

*C20/M means CNF 20 wt% and Bio PC-g-MA content.
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Figure 2. FTIR spectrum of Bio PC-g-MA.

Table 3. Mechanical and Thermal Properties of Nanocomposite

Tensile strength  Flexural strength Tso,

(MPa) (MPa) (C)

Bio PC 72.2 115.9 350.0
C20 82.9 119.9 3174
Cc20M1 83.4 122.1 321.5
C20/M3 86.5 126.3 322.6
C20/M5 88.1 127.4 3274
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Figure 3. Tensile strength of nanocomposite.
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Figure 6. FIB-SEM images of the tensile-fractured surface Bio PC/CNF nanocomposite: (a) Bio Pc; (b) C20; (c) C20/M1; (d) C20/M3; (e)

C20/MS5.
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