49 % 5
2022 4F

B TR S SA4R (AR Vol. 49, No.5
Journal of Beijing University of Chemical Technology ( Natural Science) 2022

SI AR A W, K4S YA RRR BRI B & 5 Tol i [ ] JEat b TR% 24k ( A AR =) L2022,
49(5) .13 -21.
JI HaiJun, YANG Hui, WANG Xin, et al. Design, development and industrial application of bio-based itaconate rubber
[J]. Journal of Beijing University of Chemical Technology ( Natural Science) , 2022,49(5) ;13 - 21.

SYMEXRRRESRZITHALZS T NA

THE o B O R Fag? Far® LEEB' kR
(1 b TR MRRLE 5 TS, dbat 100029; 2. INE ST R EHM A RA R, EM  256505)

B AT AR BT A — AR Y AR R X T SC B B AR Tk T R58e R R R A B R R X, Z4F
K AL TR S HE SR AT RHIT T 0o A= S AK R R AR I HEAT T R GE Y 70 78T N T & 5 TR OR
W5, SCH 2 B BRI 2 AL A Mk PR O e AR THERO R SR B IR R AL B REALEARTT R 45
/R TS R A RGP, AR AR b, 5 AU P RO R A IR R AR 48 2 L/MA—200 L ik — T g
A I R AR T A BRI AR A Tob AL R v HE B A S P ) L, e Al 57 1 T W 20 3R 5 4 i L R il P ) 2
TR S T AR BRI AR E LR . 5 IARFE BB AT PR w0 A 2 T AL W SEAR A i o i PR T
HHIE B TR IR IC T S 227 T2 48 T W B G 7R R4t iR . AR WA BRI AR 1 A 7 BOR UR # AL

A LA B A W S 5 D s B TR P A2 TR RIS 7™l Py 2 € ] P 8 K I
KB YRR R ; TR G5 Tl Al s e

FE S ES . TB383. 1

i =7

PRI D — P E 20 = o T RRE T N T
SN =G NI L I B S B
H T A O BR A, R R AR B F 4 AT
85% LA I B RARAGIBARALE 11 1115 AR S
MM H 45 B2 B4 BT IR, OF B H BT LF B A 89S
JRAR AR 7 AT B [ 1 i 22 W, 7 o 24 35 3 [
PRI B A S o DR, I R A 7™ il A= 7 45
ARIFSEI TV AC RIS 3 AR 7 Ml i AT 4252
JEHAREEWE L,

A SR IRAE D — b B R AR RER, B
GHRFE TP AW TR, A A 2 O
BT S HE IR BT & i 3522 0B R WL ER
ST BLE IR AR Y AL T2 OB AR R AL T
AR R TT I 22—, FRI, A2 ) 25 2R g 2T 4k Fi

ek H 3 . 2022-06-01

HETH . ERE S EIRITE (2017 YFB0306903)
B 5 ,1995 A4 A

*EIFEERA

E-mail ; wangrg@ mail. buct. edu. ¢n

DOI:; 10. 13543/j. bhxbzr. 2022. 05. 002

PEIRRL e & AETT Y AR B T HE)T, SR AE T
Y RS FH A4 A= W BEAR IS AN e At B, A
P AT PR GEUROT 55— A A W AR B ) e e
[ 5 AR Tl ] R 6 2 J )t B2 1L 1 5 ) JEL i
FI AT, R [ 20 A W) HAG B R B 5 3 A vh e 4%
AR IR ) A= Wy Ak D T Y kA 3
1RG5 AR ) 254 55 P R 55 R 17 18 A T B AR —
BT LA T i, — 28R PR 44 2wl A
Genencor , Lanxess . Goodyear %5 & i 21 & it — &R 5]
HAERIE R AR Y HEAL GEARIRE, 11 4 A5 ) B e TR AR
e AR LIRS Y A T A e
Fe AN T AR -8 4, AR R AR R EHAR
BRI, 30 2 T AR R 1 A W Ak AR i 4, A
JICAR A R, L N B LA S R AR

T iR AR R, b s TR sk ST BB L
FIBNR S T« AW 3 TR M 1R” (bio-based
engineering elastomer, BEE) FUMESFI A, RI LA )
KRR B HEARAT B 22 157 PR AR AT 1) A Y e
PR JEORL, B56 7 T AR R FHAHIE BC Y 2R 5 4
RS A WIS R IR, B2 ERHOR
TR, H T2 AT AT R % A Y B B A RRER , 1)



14 - JERE TRA2AR (A RBFA )

2022 4F

BT m TR AR AR AR R | SRR E |
S TINT R AW REA REIR AR, 45 26 T vh e 2B )
ARG IR AL R Al T8 T 3R TR
PEREE I A AT A X A R T AR 45 44
PEAT T E MBI, 3 T R AR SRR 2 ) B A
PRI, 33 SRk P P A BT IR A5 2 456 B AU RE AL A
FRIRERARIEE ) R A E R LA RRRR AR e 2~ it
WEE REALACHRIRBRAR M ) 48, AR A BRI TR S
JBEHY R I3 T4, 2 AT Ak e IF 4 1 1 1) AN [) T
PR AL ™ i, 9 B U R A R0
A R S A AR AT
XS RIS A (4 A= ) AR A ] 2 B R FH B AR
H e AR = o 20 1) i A HERE , iT RIAE
RIRIGIE ARG A I FEAR R B9 A7 35 kb 72, TRt A By
TATWIRE G AR B Bk =2 I B 77 AL T8
FIRLA FE AR dh B BLAR

1 AT RERWRIR S T AR

1.1 EMERERERER

ACHRE PR & — Fh T LAUZE AT 1k~ 18 1 1) 3 28 8
PR fEit LR B K, FT, Tl
EARR R 2 i K A W S R R S E
1920 ,2012 4F L A BRA = i IKE] 8 ~ 10 J7 IR
AR A A B W AR IE A — A o, B~ AL AL
0 M7 T LA A R 1 o PR i s YA
SR RS TR A U0 U A 47 7 17 L 4 e i
11 B R H HHAM IR BAh, AR L AT L

A g 2 1,4 T i 3— FF JEn g o 452
HERMLS, E— M AEE A B R S5 1k
ey

1.2 ETREBRNGRS TS

AR 73 1 vh &5 A7 A FR A — > WUBE, A
SRR A R G 807 SO A R BE R A R
L2k B RO, M DL R A
FRIRR G, I, 5 2R T — J0 i X A R R 2k
Frlafe st vm, 15 B AR — e 2k fs . i T RAH
PR I S 1 R 245 ey L 3 A e 7 TR v, S B
AR SZ I s S S i, DR ORI L2 A5 1R i
S R (AN SR T T ) AT LR S
T3 A= 0y e A B TR T AR e ,/ﬁ\ufr%%’%ﬂﬂl’ﬂ 1
B o AL T G A0 il FEAR B, A< RR R iR AR 1B B
A HAF OSSR - R RE VA P BE 0, DL R < A R R

55 TR T e R LRI R 5 AR R TR ) I K
AR T AR R TR AR RS 45 B ik SR R O AT
HEEAL B . S S et 2 5 B2 AR R IR R i 2
DRefb Y BLt

© comven @ ixm: @ wcnmasnikils @ e @ Haesis

0 CH,

SR LK S
8 ,@

COOGH, ,
fﬁﬂ! n O v
PRAR A B

Bl T A BA B R A AR
RI>THER BT

Fig.1 Design route for construction of rubber

macromolecular chain based on bio-based

itaconic acid monomer
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Fig.3 Effect of side chain length of itaconate on static and

dynamic mechanical properties of itaconate-isoprene

copolymer/silica composites !
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Fig.7 The action mechanism between epoxy groups in

the molecular chain of itaconate rubber and silicon

hydroxyl group of silica"’
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Table 1  Comparison of performances between bio-based itaconate rubber and commercial styrene-butadiene rubber
e ffpaRpss  WERIK 300% e T JiE Akron JEFEIARY o tan & tan &
MPa R/ % WREE/MPa  (Shore A) (em’+(1.61km) ') ° (0C) (60 C)
RFERRBRAR I 18.9+0.3 387 x12 14.6 0.4 64 0. 085 -25.9 0. 463 0. 088
SSBR2466,/BR9000 19.2 £0.6 342 £15 15.8 £0.6 63 0.075 -19.2 0.368 0. 083
ESBR1502 24.3£0.1 584 £16 8.5+0.5 65 0. 083 -34.5 0.225 0. 130

a—7E tan & — L HEMIZR T tan & ISR (E IS FT X N2 A9 B2, IV 3 A e A L E

3 A R BEER B AR IR B AR L S
TE A= W) B A RR TR TR A% Jie T Il 2 A 7= £ 1) i

b AR SR E B LA PR RS AR A T
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Design, development and industrial application of
bio-based itaconate rubber

JI HaiJun' YANG Hui' WANG Xin® HOU HongXia® ZHENG HongBing’
WANG RunGuo'*  ZHANG LiQun'

(1. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Shandong Chambroad Sinopoly New Material Co. , Ltd. , Binzhou 256505, China)

Abstract: The use of renewable resources to develop a new generation of bio-based rubber materials is of great sig-
nificance for the sustainable development of synthetic rubber industry in China. Over the years, the Advanced Elas-
tomer Materials Research Center of Beijing University of Chemical Technology has carried out systematic molecular
design, application development and engineering scale-up research on bio-based itaconate rubber. The research in
the laboratory stage mainly includes the selection of bio-based monomers, the construction of rubber molecular
chains and the optimization of the polymerization system, the development of functionalization technology, and the
flexible regulation of structure/tread indicators. On this basis, in cooperation with Shandong Chambroad Sinopoly
New Material Co. , Lid. , through the process of 2 L. small test—200 L pilot test—thousand-ton production, the
practical problems of the itaconate rubber in the process of industrialization were solved, and finally the thousand-
ton polymerization device and the suitable flocculation drying line were established, and the stable production of the
itaconate rubber was realized. In cooperation with Shandong Linglong Co. , Ltd. , based on the characteristics of
the bio-based rubber material, a suitable mixing formula and production process were developed, and the first batch
of double B-class bio-based radial tires were prepared. The transformation of production technology achievements of
bio-based itaconate rubber can realize the high value-added utilization of biomass resources and promote the green
and sustainable development of China’s rubber industry.

Key words: bio-based itaconate rubber; emulsion polymerization; industrialization; tire tread applications
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