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Tab. 1 PLA-OH content in PLA-WPU-C-pre

Samples PLA-OH/g  PTMG/g R
PLA-WPU-0-pre 0 10 1.1
PLA-WPU-0.25-pre 5 7.5 1.1
PLA-WPU-0.5-pre 10 5 1.1
PLA-WPU-0.75-pre 15 2.5 1.1
PLA-WPU-1-pre 20 0 1.1

7] %% 7 PLA-WPU-C-pre [ 5 In N — & 2 1
B PR, TE A PE R (1800 r/min) il N CO, S A4,
30 min J5 /3 BIVR S M AL, A BRI B 1 h J5
ﬁilhkri ﬁﬁwm(lﬁi/géﬁzmm

B — 5 B I K M SR 2 e LM, N 6% 119 1,6- —
ﬁﬂlaﬁﬁﬁfﬁﬁﬁﬂ RIVR A5 R G
H4 3 VR A WU N 10 emx 10 em f 58 DY 960 2 03 15 L
o, FE 30 CC Y BORHE AR T E 5 d AT AL R

Ne® Moty ot

|
I\\

N\
k T@IN! OﬁﬁcﬁﬁAﬁﬁﬁCiJ&Jﬁﬁﬁc
“‘ﬁ’)é‘gk[‘o%fl’o\(r)('“ N 0{-/\/\01)k N N 0y oo 0N N
0

H €O, +H,0

PLA-WPU-C-pre

HCOy | H HCoy | M

1.
N N

INSENURT. SHEEN SEFLEVR SEPEFEN.

- CO,y/H,0 l NS

PLA-WPU emulsion

0o o
- 5 Jo PS H o] ¥ ¥ o o N N o o N -
AR R G i Srat AP AL )
l-"‘

-\
\

PLA-WPU-C

Fig.1 Synthesis of PLA-WPU-C
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Fig.2 (a) Infrared spectra and of PLA-WPU-C; (b) infrared spectra (partial)
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Fig.3 Particle size and its distribution of PLA-WPU emulsions
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Tab. 2 Appearance and stability of PLA-WPU emulsions

Samples Z-average size /nm Appearance  Stability
PLA-WPU-0 224 transparent >180d
PLA-WPU-0.25 58.8 transparent >180 d
PLA-WPU-0.5 91.2 translucent >180 d
PLA-WPU-0.75 127.6 translucent >180 d
PLA-WPU-1 184.9 translucent >180 d
251
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Fig.4 Stress- strain curves of PLA- WPU- C before and after
quaternary crosslinking
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WPU-C 1 & 7% 1 68 2 %, Howb, oK 28 BR B R b
Non-PLA-WPU-1 #1152 Bk ] PLA-WPU-1 tH T /7 2= 1%
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Tab. 3 Mechanical parameters of PLA-WPU-C before and after quaternary crosslinking

Tensile strength/MPa Elongation at break/%

Sample Modulus/MPa

Non-PLA-WPU-0 1.6+0.5
Non-PLA-WPU-0.25 5.2+0.8
Non-PLA-WPU-0.5 20.0+1.1
Non-PLA-WPU-0.75 45.3+1.9
PLA-WPU-0 51.24£2.3
PLA-WPU-0.25 22.8+1.2
PLA-WPU-0.5 25.3+1.5

PLA-WPU-0.75 104.1+£5.6

0.3+0.1 18+1.1
0.8+0.1 112.5+5.9
1.1+£0.3 258.4+13.5
4.1+1.0 96.5+4.7
20.9+1.8 350.5+18.5
11.9+1.1 416.1£21.8
3.8+0.7 321.1+16.4
8.6+1.3 205.1£11.8




L a-0min (a)
30 b-30min =
c-60min
d-120min

—_
(=]

Stress/MPa
[y}
(=]
[=%

0 1 1 1 1
0 100 200 300 400
Strain/%

(b)

0.8 —— Omin

= = 60min
o 0.6
g L
%04

n

0.2

0_0.|.|.|.|.|.|.‘|

20 60 100 140

Strain/%

Fig.5 (a) Stress-strain curves of PLA-WPU-0.25 at different annealing time; (b) stress-strain curves of
uncross-linked PLA-WPU-0.25 at different annealing time
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Fig.7 (a) Water absorption curved of PLA-WPU-C with time; (b) mass loss of PLA-WPU-C encapsulated in soil
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Fig.8 (a) Growth of S. aureus and E. coli after 4 h of contact with PLA-WPU-0.25 membrane at 37 °C; (b)

antibacterial performance of PLA-WPU-0.25
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Preparation of High Strength, High Creep Resistant and Biodegradable
Waterborne Polyurethane with Antibacterial Properties

Zhaofei Wang', Kangxin Fan', Wansheng Yao', Yiyang Zhou', Xiaoyu Dong', Yujie Niu', Yong Dong',
Baiyao Zhang', Guobing Zhang’, Yunsheng Ding"”
(1. Department of Polymer Materials and Engineering ,School of Chemistry and Chemical Engineering, Hefei

University of Technology, Hefei 230009, China ; 2.Anhui Key Laboratory of Advanced Functional Materials and

Devices, Hefei 230009, China)

ABSTRACT: The prepolymers of waterborne polyurethane (PLA-WPU-C-pre) were synthesized by using IPDI, PLA-
OH and PTMG as monomer, DPA and BDO as chain extender. Then the prepolymers of PLA-WPU were emulsified
by bubbling with carbon dioxide (CO,) into water. In further, the 1,6-diiodohexane was added into the PLA-WPU
emulsions for crosslinking, and then the mixtures are pouring into a PTFE mold, the films with crosslinking structure
(PLA- WPU- C) were obtained after curing. The effects of PLA-based polyol content, cross-linked structure and
annealing time on the mechanical properties, antibacterial properties and biodegradability of PLA- WPU-C were
investigated. The results show that PLA-WPU-C has good biodegradation and antibacterial properties, and the cross-
linked PLA-WPU has better mechanical properties (27.8 MPa and 384%) when the mole ratio of PTMG to PLA-OH
is 3:1 and the annealing time is 1 h.
Keywords: polylactic acid polyols; waterborne polyurethane; high strength; biodegradable; antibacterial; creep
resistance



