5245, % 6 T B o ok N Vol.52, No.6 63
2024 4 6 H ENGINEERING PLASTICS APPLICATION Jun. 2024

doi:10.3969/j.issn.1001-3539.2024.06.010

R R S A B R R L

A+3%, F &
[HASERR (P DA R A F], 13 201319]

T 5 WA AdA) B B A A S K A WA A RAT M A, A s Ib AT T &% 7 & BB BR B85 (R-PC)M AH(4
H T A 50% 497K U6 M 22wl e BB A Bs R A AL A R £ BB B BE (V-POM AL F 46 M) e L& VR B Ak
Faf- PR, St — F oM T A EAL(120 °C)F iR 24 ZAL(80 °C, 80% i E )M H b F bk dbfo AL 8 H ok, SR
A R-PCH AL F 2 MRS AT, KA BH i, RPCHAATFTAA VTR K BELR, REL>HS A A
0.000 9%, 0.000 7% #= 0.001 1%, R-PC#t#+5 V-PC A T M Ak ARIL , % A 9 B89 3 A An BRI, 7T R A K84
Jm L% B Ao AR 6 T ¥ 45T R-PC A4 #E474m T, R-PC AP # AL Ao iR 4 H AL 00 ML AL T AL A B0 55 V-PC 4% 4F BT
09— 3tk A G BAP ARG R S b Ae ) M SR R AR £ R K R-PC BT ELA0 K & & 5 ) % B LA iR i
Hok ., HARRBE, B 5% R-PCHA B A BT F 52 fe K S P AR VAR RIF 09 # AL o il S AL AS R

KR R A EAES AL IR A SRR R

FESES: TQ3223  XEFRIRES: A XE4HS:1001-3539(2024)06-0063-07

Comparison on properties of high quality recycled polycarbonate and virgin polycarbonate materials
FU Qiang, XI Ying
[SABIC (China) Research & Development Co., Ltd., Shanghai 201319, China]

Abstract : The high value-added utilization of waste plastics requires regenerated plastics to possess excellent performance.
Therefore, a comparative study was conducted on the chemical structure, impurity elements, rheological properties, and dielectric
properties of high-valued recycled polycarbonate (R-PC) material (contains 50 % post-consumer physically recycled polycarbonate
raw materials) and virgin polycarbonate (V-PC) material. Additionally, the effects of thermal aging (at 120 °C) and hydrothermal
aging (at 80 °C and 80% humidity) on optical and mechanical properties of these materials were further analyzed. The results show
that the chemical structure of R-PC remains intact, with no significant degradation observed. The R-PC material contains trace
amounts of impurities of chlorine, iron, and calcium, with concentrations of 0.000 9 wt%, 0.000 7 wt%,and 0.001 1 wt%, respective-
ly. Rheological properties of R-PC are similar to those of virgin V-PC material, indicating no significant branching or crosslinking
phenomena for R-PC. Therefore, similar processing equipment and comparable processing conditions can be employed for the
processing of the R-PC material. The performances changes of the high-valued R-PC material in terms of thermal and hydrothermal
aging remain consistent with those of the virgin V-PC. After aging, the optical and mechanical properties of the two materials have
little difference, and the elongation at break of R-PC is more susceptible to thermal aging and hydrothermal aging. Overall, the high-
valued R-PC material exhibits excellent mechanical and optical properties as well as good thermal and hydrothermal aging stability.

Keywords : post-consumer recycling ; polycarbonate ; thermal aging ; hydrothermal aging ; mechanical property ; optical

property
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Tab.1 MFR and molecular weight of V-PC and R-PC

Sample ~ MFR/[g*(10 min) '] M, M, PDI
V-PC 10.3 55400 23300 2.38
R-PC 10.8 54 100 20 700 2.61

Notes: M, is weight-average molecular weight; M, is number-aver-

age molecular weight; PDI is polymer dispersity index.
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Fig. 1 FTIR spectra of V-PC and R-PC
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Tab.2 XRF element analysis main results of V-PC and R-PC

Mass fraction of element/%

Element

V-PC R-PC
Cl n.d 0.000 9
Br n.d n.d
Pb n.d n.d
Hg n.d n.d
Cr n.d n.d
Cd n.d n.d
Fe n.d 0.000 7
Ca n.d 0.001 1

Note: n.d refers to not detected.
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Fig. 2 Viscosity of V-PC and R-PC at 270 °C
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