mr MRS TR

38 EH 6 Vol.38.No.6
2022 4F 6 H POLYMER MATERIALS SCIENCE AND ENGINEERING Jun.2022

http://pmse. scu. edu. cn

Hil/1-TE3-HERKMSEBUEEREN/BT 8T _B2Hs

HEMBR SRS ERE
REE. T K HEA, K B

3E 9
Crn gy TR LR [ 5 TR sz 56 38 (IO 1R DY 1K 2 i 43 7 W 78 i, D9 )1 7 6 610065)

WMEARZ /R T 2B T 8585 (PBS) L R A A 69 40 Bt A /) 204 A8 vAH A= 1-T 2L-3-F Aoked 5035 ([BMIM]
C1) BBtk e b7, i@ it i a2 iR e 1 & 7 R ITH/PBS 2R AHE; R 4o b i X S & AT T BB 4. £
TR E AR ) F AN R E T AT R T AR AR AT /PBS R RAM A M AR 69 vk, R AY, % AR
190 7] 3¢ IR T H/PBS H BAF A9 PR R, MR 5 A R AL L %, A 7P R P [BMIM]Cl 48 89 38 Am | 7 P IR
B/PBS 89 B7 3L b K £ 2 %738 K, % [BMIM]Cl 5 H i 69 = tb A 9:1 8, R A FH a0 B H AP K R &, LI b i 3
[BMIM]CI & 5% &9 B AE R o H i/ [BMIM]Cl £ %38 1§ 20K F2 48 69 2 68 38 3% 520 - UM 7| -PBS 2-F 18] 69 4F /A 52 I
P, RER B I 5 PBS 69 A, E AR RAM A S R, TAELRMA LM REENTR KRG ESHT, 2ERSLEM
Fagwr Z A K E, A h/[BMIM]CIUR 218 9:1, Am & A i b R 2 35%) 74 5P 7 4] & 49 58 /PBS sE M 4 Gty &

5 PBS 89 .5 R 2 69 40%) 69 354 5% £ A 17.53 MPa. 7 2 Ab K E 7T 34 211.50%

KR BT TR T RERR EOKVEN s 1- T -3 FE IR R SR s H s SRR AR

HESKE: SCRRARIRED: A

TE R 4%t PR 5% KU 11 7T B A A4 L 2 A v 9 )
“CHMG Y W BN A RER —, BRI TSR
ARFsE R, AAEEAR.ECHEE KT =
FR T WEFE (PBS) 3R (3-F8 5 T RIS ) &5 nl £ W B%
fige gt JU5 1 SR g R, PBS 7E AT 0 P L A BE L 0
eI E R e S T B A R ke, 2K EH
BT BTk Ak A 7= RS 1) 32 98 & B AT B A v 40 1
#okL, (B BT PBS I i v, HEST R A2 PR, e
W AE R R IR T B o 1 SRR AR, () %
PERE S K 22 R e MR L B IE Bl sh M, K
DL B AE Sy o 1 M RME FH B o B e Ry 5 PBS 3t
TR AT B ] & R AR R OUF AN AR T PBS AT BE
fie bt kL. VERY 5 PBS A M 22, HEILIR LR 5
PERE R UF AR AT N IO 5T 3R B, S e ok AT 3
I 2P AT B iR UE R /PBS SRVR M B A A ET . WA
) 164 98 70) 60 455 T = BE 55 2 o I 25 L Tk i 2R 46 1 2k
BN T IR IR 5 & PR R BRI AL &
Je AP S0, (H 3R /N4 1 39 98 5750 /9 /R F 2

doi:10.16865/j.cnki.1000-7555.2022.0137
ek H 392 2022-03-20

X E RS 1000-7555(2022)06-000

RAEMW, 5 WA B AR T, A SO MR T
G SR 117N = A B PN N e T
SOV B SR AL T OB T AR R UE i/ PBS 3k
TRAEREIAE FH R, R H B 7 AR 1- T 2k -3 R Rk
M S ([BMIMICD fg & 2 2435 U #r 5 PBS A 25
PR, KR FE 32 1 SRR A R W7 A K 3 R I
o b4 R} o R PR B TR B AR R
& M 2 0 KR 25 S R e SRR R O < SR
WA AN R B T SRR BRI R B AN AR
T8 A B R & B R U TR R B VE R
PBS FLiE M K}, A SCH H i 5 [BMIM]CL & BLAE i
1 /PBS 0 3 &L o 7, B FC T H I [BMIMICL B &
Y5t UE By /PBS FLIR M BN 5 K 5 MERE I s2 ), BUAR T
SRRV E

1 KWEH
1.1 RFIEEE
BT8R T EERE (PBS) : JE L, AN 7 F

FEETH - w5 T AR TR 5% A S22 R (sklpme2022-2-13); VU148 B FEREAE 735 H (2017TY0247)
LR TR ER, BN FK A M S T fg e 74 RHIE 7T E-mail: zhangxi6352@163.com



2

BN IX10°, 2 RAN AL T A IR FTE A Al BoRIEM
(S): BgBTHr T AR A BR AR 1- 7 5-3-F 5
K e &R ([BMIM]CL): 46 B2 97 % , o [ #} 2 Bie 22 N
A2 0 BRI FE BT s H e 4 A Al RS T R R A T
A

HAAKE Rheomix OS # ffi yii 4% 1 . HAAKE
MiniJet 7t 8 V= BB AL - 48 [ 05 5 24 =] .

1.2 MEER / PBS HIHI &

BIE R A PBS B T 80 CHIE A T/ 8 h
PLHE T /K 20 o #2938 S5 PBS i & HL 2:3 FREL 20 g
VE R J2 30 g PBS, I AAN [A] &% & H i A1 [BMIM]CI T
FEHE AR BEAT I LR . HVRIEE 130 C L #
T #3560 r/min. I 7] 15 min. S FH 4k 284 8 98 ML B
) A R 28 T (2 mmx 10 mmx75 mm) ¥ESs, T
77 % e, v X8 IR J7 350 MPa. I E 130 C L AR
JE & 77350 MPa #5855 B 35 °C o AR e 1% v ¥ /PBS
R AN 2 M E B /PBS R A 23 70l B id v SP 5 TSP,
SO0 FH VR AR R 2H RS R AR S L Tab. 1.

1.3 M5 R

1.3.1 A5 Z e 2 20 5 k3% (FT-IR) 9 A7 « 8 B0 g
#r/PBS HIR A RS E T 80 CHI TR A8 h
J& 5 AE 4935 78 Fl A 400~4000 ecm s 4> #2 9 4 em™ ()

Z 1 K f# FH Nicolet is50 %4 {d BL - 48 6 21 41 ' 3 A%
(Z£ [ Thermo Fisher 2 ] ) X H #4720 41 e 3 2 7«

1.3.2 XS & 4745 (XRD) 25 47 < 85 5003 #1145 1 3 4/
PBS £ 25 BT 1 em>X 1 cm HR [E 44, £ T 80 C Ak
FEHHE T 8 h, DL CuKe v 58 S5 5, 75 3 HJE 4
OkV. ML 40 mA % T, 1 H H A& Rigaku 2 #]
Ultima IV B4 X 5 26 A7 5 A0 52 3508 MR 1) 45 i 45
. FARETEE A 5 ~50°, 25 £ 0.0026°,

1.3.3 w4 (SEM) & 4E ff i€ K /PBS JLIR #4
HoF 22 33 SR WL 1) 0 R 2 AR WU ¥ 1R 0.5 h JE R,
W7 1] 2 25 5% 4, 1 35 [ Thermo Fisher Scientific 2 7]
Apreo S HiVoc B 5 4 1+ I ol 455 0 22 FF i W7 1f 1)
O B, s #L K 9 15.0 KV o

1.3.4 £ 713 # 2 & (DSC) » #7 K iE ¥ /PBS LR
BT 80 °C M4 T LT 8 h, K A DSC8500 A 7% 7R
&= A (32 [E TA Instruments 2 7 ) 7E N, SR R
PL 50 C/min FF i 3 28 M 2 iR 2] 140 °C, fRIE S
min, PAVH BRI 55 T PL 10 °C/min IR 2 0 C, ££
155 min; #¢J5 LA 10 C/min FHE E 140 °C, $R 4R
il 2 R T i i 2K

1.3.5 77 5k ak X : 3% B GB13022-91, {3 F il 2
T BB AL LR A ) ) e B b v R %, R 2R

Tab. 1 Composition of modified starch/PBS blends with various contents of glycerol/[BMIM]|CI

Sample m([BMIM]Cl)/m(glycerol) Glycerol-[BMIM]CI/TSP/%
SP 0 0
TSP1-0 0/10 30
TSP1-1 3/7 30
TSP1-2 6/4 30
TSP1-3 9/1 30
TSP1-4 10/0 30
TSP2-0 0/10 35
TSP2-1 3/7 35
TSP2-2 6/4 35
TSP2-3 9/1 35
TSP2-4 10/0 35
TSP3-0 0/10 40
TSP3-1 3/7 40
TSP3-2 6/4 40
TSP3-3 9/1 40
TSP3-4 10/0 40
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Fig. 1 FT-IR spectra of modified starch/PBS blends with glycerol/
[BMIM]CI1 [BMIM]Cl/glycerol
a: 0/0; b: 0/10; c: 3/7; d: 6/4; e: 9/1; f: 10/0
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Fig. 2 XRD patterns of (a)PBS and (b~f) modified starch/PBS
blends with glycerol/[BMIM]CI (b:0/10; c¢:3/7;d:6/4; e:9/1;
£:10/0)
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Fig.4 DSC (A)melting and (B)crystallization curves of starch/PBS (a) and modified starch/PBS blends with glycerol/[BMIM]CI

(b:0/10; ¢:3/7;d:6/4; e:9/1;£:10/0)



Tab. 2 DSC data of PBS/CS modified starch/PBS blends with glycerol/[BMIM]CI

m([BMIM]CI)/m(glycerol) AH,/J-g"h X/% 1./C 1/C
0/0 342 51.7 100.2 58.7
0/10 32.9 50.5 106.8 80.3
3/7 31.1 47.7 107.8 79.9
6/4 30.6 47.0 110.1 79.8
9IN 29.0 44.5 111.3 79.6
10/0 29.4 45.1 110.6 79.5

Tab.3 Mechanical properties of modified starch/PBS blends with various glycerol/[BMIM]CI

Glycerol-[BMIM]Cl/

Elongation at

Samples TPS/% m([BMIM]Cl)/m(glycerol) Tensile strength/MPa break/%
SP 0 0 14.01+0.1 7.3+0.1
TSP1-0 30 0/10 16.7£0.2 7.510.2
TSPI1-1 30 3/7 183%1.2 12.2+0.7
TSP1-2 30 6/4 14.9+0.1 16.1£0.1
TSP1-3 30 9/1 16.1+1.3 60.3+4.1
TSP1-4 30 10/0 16.9+04 32.6+1.7
TSP2-0 35 0/10 13.1+0.1 8.24+0.3
TSP2-1 35 3/7 13.7+£04 13.2£1.0
TSP2-2 35 6/4 15.0+0.5 32.0+52
TSP2-3 35 9/1 17.5£0.6 211.5+9.5
TSP2-4 35 10/0 19.9£0.8 172.0£7.7
TSP3-0 40 0/10 10.84+0.3 10.04+0.7
TSP3-1 40 3/7 143403 18.4+1.0
TSP3-2 40 6/4 15.4+0.8 113.3+6.2
TSP3-3 40 9/1 15.94+0.5 176.0+4.0
TSP3-4 40 10/0 18.1£0.8 229.3+7.8
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Structure and Properties of Glycerol/Ionic Liquid Modified Cornstarch/
Polybutylene Succinate Blends

Yanfei Chen, Kang Ding, Zhaojie Yang, Xi Zhang
(State Key Laboratory of Polymer Materials Engineering, Institute of Polymer Research, Sichuan University, Chengdu
610065, China)

ABSTRACT: In order to improve the compatibility and mechanical properties of starch/polybutylene succinate
(PBS) blends, using glycerol and 1-butyl-3-methylimidazolium chloride ([BMIM]C1) as modifier, the corn starch/PBS
blend materials were prepared by melt blending method, and the effects of compound modification on the structure
and properties of starch/PBS blends were studied by infrared spectroscopy, X-ray diffraction, scanning electron
microscopy, differential scanning calorimetry and mechanical test. The results show that the compound plasticizer has
well modification effect on corn starch/PBS blends, and the modification effect is related to the composition ratio,
With the increase of [BMIM]CI content in the modifier, the elongation at break of the modified starch/PBS gradually
increases, when the mass ratio of [BMIM]CI to glycerol is 9:1, the elongation at break of the blend is the highest,
showing a stronger modification effect than glycerol or [BMIM]CIL. Glycerol/[BMIM]CI modifies starch/PBS mainly
by changing the hydrogen bonds of hydroxyl groups and enhancing the interaction between starch- modifier- PBS
molecules, which can improve the compatibility of starch and PBS, and reduce the crystallinity of blended materials.
Under the condition that the tensile strength of the blended material does not change much, the elongation at break of
the blended material is significantly improved. Stretching of starch/PBS blends (starch accounts for 40% of the total
mass of starch and PBS) prepared with glycerol/[BMIM]CI (mass ratio 9:1, adding 35% starch mass) as modifier, the
strength is 17.53 MPa and the elongation at break can reach 211.50%.

Keywords: polybutylene succinate; corn starch; 1-butyl-3-methylimidazolium chloride; glycerin; blends



