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Research progress on synthesis of isosorbide and its plasticization effect
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Zhengzhou 450002,China; 2. Henan Zhengtong Food Technology Co.,Ltd.,Zhengzhou 450199, China)

Abstract : As a bio-based compound, isosorbide possesses a unique rigid cyclic structure and hydroxyl reactive sites, provid-

ing fundamental support for functional design. Focusing on recent advances in the synthesis, modification, and application of isosor-

bide in plasticizer field, the role of novel catalysts in isosorbide synthesis and the regulatory mechanisms of catalytic systems on

reaction selectivity were systematically analyzed. The synthesis methods of isosorbide modified compounds were further investigat-

ed. Recent applications of isosorbitol and its derivatives as plasticizers in polyvinyl chloride, polylactic acid, and other polymer

materials were summarized. Isosorbide-based plasticizers demonstrate significant advantages in packaging and medical fields, exhib-

iting comparable comprehensive performance to traditional plasticizers while offering natural environmental compatibility and

complete biodegradability. These characteristics provide innovative solutions for the green transformation of polymer materials.

Keywords : isosorbide ; synthesis ; modification ; bio-based plasticizer ; degradable ; research progress

S AL —Ff i K NS RAEYIE R Ak T L
KA EATITRAY 100% A= Y130 51, Hoor TR ) — s
) L2 P e M A B R A LA A% 05 Py e s < e el i
A 55 I A E o A6 A 1 AT 2 TR 2R, B T 4 A
AW BB MIREE A i RBL, SCRECR R E W A s AT A1
WAE B AR n] 4 Bl A W 9 42 0 Ml CO, FTH, 0. St 1
ZAEER) T, AT T R AR (R 2 B B8R AR
W25, C RO A7 i ) B ISR 5

S BLibIP AR Il €S i ) i NI G 1) M

RE A9 P22 BRI, AT AR5 W 70 7 22 ], #1553 5 1) )
FHELAR 3, T AR A BB A e AR BE (T , 38 5 A J
Pl o T ARE R T S S R EAR G e, )iz
FHTELRERRE S TRt IR 0 A5 U UL 3 2
LG SRR H IR 56 2 (PAES)  JR 480 K W91 281 il iR T 2%
G BEAEFMREOROANIBR i, JORE AT A Wy R A B0 T 2 98
FR0 (S L L 2R 98 50 ) 2 4 A 9 A A

GG YB3 M 5 X B g% 4 i S ot A 2 A, ELYE
VAA= Wik, il REsd i B ) s U AE S R AT SR ILAL R

EETH : WA RF R A 6 5 F S5 TH0 H (20051003002) , 1] 7 44 Bl B 3 AR 45 28101 H (20250603009) , 1] 5 24 Rk g i SR 54
BRI H (231603001), 1] F 44 BB A A IEIFSE 519 H (220503002)
WISEE: JE U, RIFFIE A, FE0F5E 07 180 R i 43T ARG B il -5 10

fs HEA: 2025-03-26

SR T AR, S, G S B A B S AR F ST R (0], TR MDRER L 2025, 53(6): 178-183.
ZHANG Haoyu, REN Jie, CHU Zhe, et al. Research progress on synthesis of isosorbide and its plasticization effect[J]. Engineering Plastics

Application, 2025 ,53(6): 178-183.



T A SRS W ISR IS 179

FERG SR v (% Ry FH RS g S 5 R e MR PR 2 G
T, B AL GE G S AR i A . B R AR R I AL
TIPS SRR B 2 PR IR IS SR 3R, R GE4E
T SR B AL GE R VA 0 1 R b i AR T R IR
B — RGO R SE RN AT R FL e P
1 RURBHERSHE
1.1 ##H5HR

SINBLEE  E 4 0 1,4:3,6- ZK-D- 1AL e, T
SE ) FR T I T B (LG 7 )38 A A I R AT R N
B, EA TR B SEARALZERRE . 42T 0 5 50 R
[l S A, FR R (R A AR 0 S LU 2N B B A o 1 Sk
RERE 57K 50T U, NI 20 35 Tk o (RIS it fifi 5
IR AT — 8 A R N TG, T Lk A ek kb S 2
PR . SILALEE AT S YBIERE , A N R A W AR iR
TF, F B R B RE AT TPk BE , N TR 2
ST/ 5 ot 1 b I = D& A o 1B
1.2 A&l

S LB — e 1L B e 5 7K S A A TR A
&Y, B BE GG T 15 % DL 2 M (N EF 2 30) A 4 i
B, 2R SR A U, WS 8 I AU A LA
W LAERRME S F R (3 FBRIR) 22 XU P R K A5 S 1h BL
P, AN 1 pR et

Polysaccharides

l Depolymerization

OH OH O 5
HO\)\/\/lJ\H
- - [0 2
OH OH H 6H
Glucose Isosorbide
Hydrogenation Dehydration
OH OH
HO\/'\/:\/\ —>Dehydrati0n 1o o
Y on
OH OH 0 OH
Sorbitol Sorbitan

1 AW iGN AR 5 AR

Fig. 1 Synthesis pathway of isosorbide from biological polysaccharides
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Fig. 2 Application of isosorbide-based derivatives in polymer materials
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