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Recent advances in nucleating agents used for poly
(lactic acid)

Zhiyang Liu*, Yunxuan Weng*, Zhigang Huang, Nan Yang, and Min Zhang
School of Materials Science and Mechanical Engineering, Beijing Technology and Business University, Beijing 100048, China

Abstract:  Poly (lactic acid) (PLA) is a polymer synthesized from lactic acid with good biocompatibility and
biodegradability. At present, PLA manufactured on industrial scale is mainly synthesized from L-lactic acid. The obtained
products have good transparency but poor heat resistance. Adding nucleating agents could increase the crystallinity of PLA,
to improve heat resistance. We reviewed the progress of research on organic and inorganic nucleating agents that can be

used for PLA synthesis.
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Table 1 The classification of organic nucleating agents

Types Nucleating agents

Hydrazide 1, 3, 5-benzenetri-carboxylamide derivatives(N,N’
—Bis(benzoyl) sebaic acid dihydrazide)
TMC-306, TMC-300
TMP3000

Amides EBS, EBHSA, EBH

Organic nucleating ) ) o
1,3,5-benzenetricarboxyl-amide derivatives (BTA)
agents

Esters PHB
PCL

Supramolecular p-tert-Butylcalix[8] arene (TBCS8-d)

cyclodextrin
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TMC-306 «C )
TMC-300 20
4 pPLA PLA
TMC-306
0.25% 2.5 ‘C/min Bl
PLA 21% 48% (EBS) PLA
1 (t12) 9.23 min EBS PLA
3.37 min ) Harris 1% EBS PLA
TMC-300 PLA EBS PLA
PLA 2% 115 C 2% EBS PLA
TMC-300 32.8 min 1.8 min
[6] PLA Nam [ N,N- (1,2-
TMC-300  PLA ) (EBHSA)  PLA
T™MC Tang [
(EBH) PLA
(ti2) 1.0% EBH  PLA 105 C
Kawamoto (n PLA 18.8 min
PLA 2.8 min PLA
PLA 10 min 40%
%) Nakajima [13] 1,3,5-
PLLA 1% (BTA)  PLA
115 ‘C  PLLA 1% BTA PLA
(t12) 26.5 min 2.7 min 1 ‘C/min 100 C 5 min 44%,
10588 € 1.3 SRR
122.68 C 1.379 J/g 30.87 J/g PLA
TMP3 000 ( ) PLA PLA
TMP3 000 [14]
PLA TMP3 000 Ohkoshi [ 3. (PHB)  PLA
0.5%  PLA 40%
76.9 C 161.4 °C
12 BERRERAEH Dell’Erba 1
( ) PLLA/ (PCL) PCL
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PLLA
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14 B THIKZT

®2 RHBETISER

PCL T-T
(ti2)
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[20]
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Table 2 The classification of inorganic nucleating agents

[19]

PLA
PLA
PLA
37.6%

PLA
PLA

ZnO

Types

Nucleating agents

Layered silicate

Talc
Montmorillonite
Fluoromica

Attapulgite

Phosphate PPZn PPCa PPBa
Inorganic Rare earth Nucleating agent of rare earth (inclulding La,O; CeO, and Y,0;)
nucleating agents . . .
nucleating agent of rare earth[inclulding WBG- WBG- (a) and
WBG- (b)]
ZnO T-ZnOw
Carbon CNTs MWNTs
Modified Modified CaCO; by PPCa
CaCO;
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