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Abstract : In order to reduce the content of volatile organic compounds (VOC) in automotive interior materials, polyethylene

terephthalate (PET) / dionyl hydrazine adipate-aerogel (ADH-AG) composites were prepared by adsorption and mechanical blending

methods. The thermal properties, mechanical properties and VOC content of composites were studied and analyzed by differential

scanning calorimetry, universal material testing machine, high-performance liquid chromatography and so on. The results show

that with the increase of ADH-AG content, the melting temperature and melting enthalpy of PET / ADH-AG composites gradually

decrease, and crystallization temperature shows a trend of firstly increasing and then decreasing. The addition of ADH-AG

can improve the mechanical properties and reduce the VOC content of composites. When 0.75% of ADH-AG is incorporated,

the composites reach the maximum tensile strength value of 81.13 MPa and the minimum VOC content, the removal rates of

formaldehyde, acetaldehyde and acetone are as high as 88.2%,92.1% and 85.9%, respectively.

Keywords : polyethylene terephthalate ; aerogel ; dionyl hydrazine adipate ; composite ; volatile organic compounds

BN R Z g (PET) 2 TRk TR sk 2
— U HEA B AT 3R e Sk BE 2R PR RE A
T ERE Tz R TR AN P, T PET
Gyl A R, T RN ) A 22 R e
N B G A IR 2 (P RN ) SR
HHLY (VOC) S Ak, 7™ 5 gk W 3Fe 5 1) e B 42 42 1,

ELWA : MMA &SR E SRR H (18B570007)

2017 47, [ 508 G I 4= A 2 s PN 45 7 ) 5%
Ao s il B v, DAL T {IE VOC 4 i PET AR
AT AT BT B

LRI, 4y I B 1A 2 S St R B VOC "R
250k Py B I B D7 EAREE TS IVER) T,
FRA SR R S, 0 2z I 2 A A il

BEER : TR, L, 2R, 071 ShRE R 0 TS5 1L 3D STENRP R DL AR IT & (il 45 AT

i HHA: 2021-03-31

SIAME: Wk, T2, S AT, 45 I8 VOC & & PET/ ADH-AG & &b RHl 4 R PERE [7]. TR ,2021,49(6) : 42-47.
Tian Guigui, Wang Hongtao, Huangfu Jiawei, et al. Preparation and properties of PET / ADH-AG composites with low VOC

content[J]. Engineering Plastics Application,2021,49(6) : 42—47.


杨超


MR, 25 {I VOC % it PET / ADH-AG & & MBI 45 M PERE 43

B (AG) J&—Fp He R 1w FEE H R 0 Z2 FL B4
B HHE A 2R AR L, AG XTA LG
YL Wi B8 0 5 L A AR e B
R 145 O i g T /IR RN / AG, =X H Y
T TR R 5 3K 0.398 mg /g, KT A R 1 3%
PR AR ZEME 545 U IR iR R Ak BRI /
MnO, AG X H [ L BRBE 7 B & R, GGk B 1
BEAT BT I R PR AR, RBRFTTIA 62.5%. X
25 SR PR R Ak BRI R T B TR RS A AR B K H
R 7E Ml — AF 42 AG K, 7E 1 h I HTE
B BFF 22 B R 3k 75.4%. I, AG Xt vOC S &
FLA A B B

b2 B R Ak 2 4 o R R 2 VOC AU
KA N, BT 2 B VOC SR, REFEEERZE vOC
AR A SO A ) S5 A A T 2R R T e
AP — e AR = ) P O R e
(ADH) fb A PR is ik, Hoor F5E A A2 2, 7T
D RIS i) 24 i 25 v 5 IO L ) /U T e A 4
B RURE, Az AR RS R B B U Tk B L BRI A S
VOC SARM H . 7242 % U 3l 1 7 Rl 57 Hoin
AR ) B B ¥, & 30 ADH HAT Seflt 7 1 B
AR

B B3R 7k o BB A b s IR vOC
S ME DL B2 YR 45 N PET £-4EH ) VOC =,
TR LB, [R5 A iR B = 45 PET 5 i
7 VOC AR, #U6 VOC S AR IE AT ) 2 0% B
HA et mRER & A S 3 voC Sk A
SFEHT AN PRI, 28 35 SR 1 4 B B Ak
22 W ARSE G ok KBk PET Hh i) VOC UK,
B X AG #E1T ADH i #i4b B, i )5 55 PET 47
15 ah R 4 PET / AG-AGH E-& Mk, BF58J7
PXHIE VOC 5t PET MBIl 25 BAT — i 4
1 SEIGEBSY
1.1 E=ZRH

PET : FR530, & EMIPARA A

AG : BEZRRIE<1000 H (13 pm), mdb%
PRI FR AT

ADH : A4l IL R SRR A B FRA R 5

TR W b al, IR AL TRHE A BRA
Fl;

2,4— IR (DNPH) : 23 #r i, R ok
pefb2Elm)

CNE : kel KR ROk 22 R A FR 2

Fl;
AR - S BT4l, 365 BE T AL 223K

1.2 &% &E5ME

TR BUHE DR AT 55 HH AL : SIZS-10BA-2 #1, 1K,
I i M S BN A 5 A BR A 7 5

TR L SZS—20 Y, T Fig Mg BRI LA 2
H;

S SRR 22 KL SLS—160 Y, 51 Fif 8 9 k)
B F 5

22 BN : SZQS-280 B, 5T Fif ey S I f
A PR AT

ZER A (DSC) 1X: Q20 #Y, L [H TA A H];

X B4 (XRD) 1% : D8 ADVANCE %!, 7 [
Bruker A F]

HL, 77 e BHR G AL : 5982 AU, 55 [ S 4 )

L2 B AR Y BTF-1200C Y, 228 Il & 5
-] UNFF

SR A5 15 4%« 1200 Infinity 241, Z2HE(EF)
FARAF,

1.3 XAEHFE

(1) ADH-AG 7145

T 0K ADH 5 fif AR TG K BRI, SR K
—E B EKYE AG R I A B AR, T B
SRR TSR TE, B BV W 5E 20 AG WL, 4%
Je PN BLZS TIEAE 78 110°C T4 12 h B4
ADH-AG.

(2) PET/ADH-AG & &M Bl %

Pl PET M3LAA . ADH-AG MUy , F) X
FE85 L 45 A 7] ADH-AG 7 f ) PET / ADH—
AG &Z A MK, Hitf ADH-AG 19 & 43 51 5 PET
JF ) 0.00%,0.25%,0.50%,0.75% F1 1.00%. &
B M RERE S 20 R AR e SR AL S ) AR TR A s 5
BHLZZ LS A2 A5 (T 2eitrp, Bk vOC
Fr i RS, AT R WS RURE & ), DURAT
B AL SO S LA SRR 22 ML T 2 S50 3%

=3

1,422 fik 3.
F1 WEFFHNIEZSH
iH 24 E| B
FHLEEE / (- min ") 438 —IXIRE / C 270
— X/ C 250 DY X IR / 265
ZIXIRBE / C 265 BLEKIRIE / C 255



杨超


44 TN

2021 4F 55 49 4,55 6 #i

R2 WEEENIZSY

YE| B TiH B
TR /G 278 IR /s 5
B X / 85 PRIERE /s 5
Fx3 BERN4ZNTIZSH
gl SR TiH B
— XA/ C 80 1,2 $ERREEE / (r-min)  27.0

TIXRE / C 90 3 FAREGHE /(- min ") 275
“IXESE / C 95 4,5 FERREEE /(r-min)  26.9
DU IRIE / °C 95

1.4 PEREMIGR 5 25 F AT

PAPERENR : BRI 2 ~ 5 mg BE S A
FETERESSMET L LA 10°C / min FHE R, 7E 40
~ 280 CHEAT IR T+ IR AEER

A REHE GB /T 1040-1992 s, W44 7%
i, PLAEE A 20 mm / min.

FRSE R SR XRD AT, 50
FEl ol 7°~ 60°, B 40 mA, HLJE 40 kV,

VOC 5 &3t : Mk 75 vk 2 2% Sk [15-16],
20 g 40224 S B A U b, 7R 120°CTF
2 h, ol A B SIPRHED 9 ARE A 2000 mL
10 mg/L () DNPH [ NG . EEMEH Y
H s 2 AN R = Fh VOC S48 % 5 DNPH [
A AR FOZE R, AR 1 iR, SR 5 i ad s R
TEXT DNPH B £ 780 Y R R < LT A A
PN AR R EA T 2 PR R dt o e P VRO £ 3 S5 1
s K4S 350 nm 5 EE 0.5 mL/min 5 EAE &
20 wL s MBI 20 © —UREEmIK =60 : 40 5 N
FRIA T IEARNR

R]
H H
N ~N o N 7
~N
b /©: ) )
: )j\ T 2
NO. R,
NO, 2 R, 2 NO, NO,

B 1 RS DNPH S i =t

2 ZR5ITR
2.1 PET/ADH-AG & &-##Hag #uit st

K DSC SO rRE RN, 18] 2 FiAl
3 4394 PET / ADH-AG & & 8 FH DSC 25—k
FHE IR 2. ARE 1A 2 Fnl&l 3 AT LIAS 3] PET
/ ADH-AG & & BL 0 165 il i B2 (T,) F4s & i
BE (T, anE 4 Fios . M 2 FiE 4 nT LR W BEE
ADH-AG % & /11, PET/ ADH-AG & & # B 1Y
T, BV FEAR, M 256.83 CIE& % 254.96°C, X 1] i &
T ADH-AG fNINANT PET 43 T4k )iz sk 1) L

TAER, AR5 T4 A M HES ) 2] A b, DA
B PET @RS MR 535 , R T, 2 B T R
s, MIE 3 FIE 4 W, Bi%E ADH-AG &3,
PET/ADH-AG & &M B T, 21 & 5 FEAR
i #, I 7F ADH-AG & 2 4 0.75% A 15 Bl K
{E,222.50°C, 72 A MR 45 it B, ADH-AG
76 24 WA ) B9 VR AL IR ADH-AG A9 fin A fif
PET 4375 5 = 0L T 4745 i, 125 ADH-AG
RN (> 0.75%) B, & PR RS LA, N
A A RURAZ A S D, RV E T, i — 2 TR
0%

0.25%
0.50%
0.75%
1.00%
1.25%

U

4

2‘20 2§0 24‘10 2§0 280 2%0
g /
2 AlHl ADH-AG i AR DSC 25—k THi Hh 2k

0%

0.25%
0.50%
0.75%
1.00%
1.25%

U

Iy

L 1 1 1 |
180 200 220 240 260
HAKE /

&3 A ADH-AG Fim&E &Y DSC 58—k R 2

256.9 |-

41222
2562 1
&} 4220 &
~ ~
& 25551 &~
1218
2548 . L L L L L ] 216

L
0.00 0.25 0.50 0.75 1.00 1.2
ADH-AGH & / %

4 Kl ADH-AG ik A bR T, 1 7,

& 5 4 PET/ADH-AG & & # B B9 5 — Ik
DSC FHR LR, 3 4 M5 I HE A FE T AR e 8k
. MK s figk 4 vl L&, 7€ PET / ADH-AG &
GRS Z R R R B ADH-AG & R3S,
SEMREY T, N R K 8 52 20 L 0 T R A1 P s 35
T, WAL AR 555 — IR T HR G R AR {3 — 3
5K 2 L, T, KT T 2~3C, X EHh TR


杨超


MR, 25 {I VOC % it PET / ADH-AG & & MBI 45 M PERE 45

BRI T 07 AR S 80 . (] i
YA W FRAR S T e — 2 RO 45 ST TR] Y (A 280°C
PL 10°C / min AYHR[EIR 2 40°C ), ADH-AG BHAS
PET 43 T84 i5 3l , PET ANREFE 045 i S 30 .

0%

0.25%

0.50%
0.75%
1.00%

1.25%

A

i

220 230 240 250 260 270
I/ C
{5 Al ADH-AG &2 S FEHAY DSC 5 — T HR N2
&4 PET/ADH-AG £&## DSC & ZxFiR T 2R ayE X EiE

ADH-AG #INE: /% R/ C WERIG /(- g
0 253.24 49.04
0.25 252.28 48.95
0.50 252.19 48.92
0.75 252.17 48.89
1.00 252.15 48.72
1.25 252.13 48.57

2.2 PET/ADH-AG & &-##H69 ) Fikak

& 6 A 4[] ADH-AG 7 & PET/ADH-AG &
AR ) — A2 . &6 TTLUR I, B 6
ARSI R T R R AR 7N Re S DB 6 AT L
135 AW ADH-AG & PET /ADH-AG & &+ Kt
B Uy R A R R A s B, DL 7. IR 7 AT
Ft % ADH-AG & &34, PET/ ADH-AG & & #1

80 - - 0.75%
025% 1.00%
< 60 - 0.50% e
E 1.25%
~N
=]
20 |-
0 Il Il
0 2 4 6
NiAE /%

6 “NIA ADH-AG 755 A HRHA R 7 — R AR 28

6.0 - 490
R 57 180 &
Iy =
W54 o
= 170
= =
=W 5k =
= 160 =

48|

L L L L L L 50
0.00 0.25 0.50 0.75 1.00 1.25
ADH-AGH /%

Pl 7 I ADH-AG # ik S A PRI AL S B Mg e

AR ) W S A 23R S LR T 1 g e B (R R R A Ak
BEHAR K, U ADH-AG & 18 0% I Y 4.73%
BN ZE ADH-AG & 4 1.25% B #Y 5.86% ;
7 AT 588 5 B S8 5 ek ) #A #5, IR /E ADH-AG 7%
HH 0.75% WHAFIRAE 81.13 MPa, X FEEH
T ADH-AG BIIABEUE AL UE PET 20F-4% 0 AR X
%, B ADH-AG 7£ PET 4> FHEAEM 7224 I 4k5]”
BIVEF , TRt FErh PET / ADH-AG & & W EHE
W 24K R B ADH-AG 5 8 % 385 1 i 328 7 488 K
[ ADH-AG & s8I (< 0.75%) i, gk 2]
STHUTE PET / ADH-AG & G AR FEfi i fE
A MBEZ B0 1 REX SIE I 2R SRR I 2
2 A MR RL SR . 24 ADH-AG % 855 (
> 0.75%) i}, ADH-AG 7£ & & # k5 43 5obE AR
2 EAE R R M BRI, i 52 6 bRt A7 3 - ik
B, AR P R AR N B IS A 2 A
A RHBT LR B TR
2.3 PET/ADH-AG A &HMHH60 Sk 4

K 8 KN[A]/ADH-AG 7% # PET/ADH-AG &
HHEIXRD #hk, B O ~ @5 160 20 /1
43 R 16.4°,17.84°,21.78°,22.74° Fil 25.72°, % 4
U 15 J& T PET i 1A 10 R AE 437 S5 06, XoF 17 1) ot T 4
B4k (011), (010), (111), (110) F1 (100)"7, 5
4fi PET FPOEAT SRR BEAH L, ADH-AG IMAJS,
PET/ ADH-AG & & M BHMRFIEATT S5 05 Y i B T 0y,
XV ADH-AG WIMA$ER T PET MI45aHEE .

02005

1 1
10 20 30 40 50 60
20/ (°)

8 Rl ADH-AG & A #RAY XRD ik
2.4 PET/ADH-AG H&##H69 VOC 4%
& 9 24 PET A4 RO (i &, il it 5 24 i
XF AT AL D 2 @5 W, 43 3]k #2 . DNPH
PR 2R 1 . 0 T R T R D J R T B AR I 1 g
PR L XA i B 2 @5 g T AR 4, il ad =X (1) v]
TS MR VOC & &, [AIFE 77 ik X PET/
ADH-AG & A& MR AT AL B, T34k an 2
5 Fs



杨超


46 TR 2021 4%, 45 49 42,55 6 0]
C=10°x Cy VM, X/ m (1) AR FEA T R B2 5L B0 5 I

K C——x( WPl LT AR ) B, ng/ g
Cr—— WA T EE SR H P ,3.17 x 107 mol
/mL ;
V—IEW AR, 200 mL ;
M ——x BRI 4> 1
X——x RIS TR AL
m——ENRE T, 20 g.

400 @

W

(=3

(=}
T

AL / mAu
(3]
(=]
(=}
T

=
(=] (=}

T
=

10 12

s @
S

A1)/ min

(=}
[’}

E 9 PET WA G R
&5 PET/ADH-AG EA#HH VOC &£

ADH-AG P L N1
W wemAl fri/ WEEBL SR/ WRERLL FrE/
/% 2 (pgogh) ZI (pgg) 2 pgg))

0 23245 2211 1.0287 1435 03361 0618
025 14372 1367 0.6428 “0.897 0.1942 0:349
0.50  0.6379 0.607 02476 0345  0.1035 0:190
075 02746 0261 0.0813 0.113/10.0475 0.087
100 03864 0367 0.1054,.0.147. - 0.0697 0.128
125 04291 0408 0.1293 70180 0.0737 0.136

M 5 A F i, B ADH-AG &0, PET/
ADH-AG & & B TR | 20T 1PN 1R 1 55 £ 1
SEHSER EIE IR Y. HTE ADH-AG &l
0.75% I, B ARBHY VOC S e fik, s 2/
VPR A 25 53 2R 40 331 ik 3] 88.2%,92.1% F11 85.9%,
iX # B ADH-AG B9 A BB W8 A 24 £ Pk PET # £
1 VOC, 7 it # v, PET Bl H 1) vOC <
A BE % P B AG W B, Bl JS 8% ADH . 4
ADH-AG % i 8T 0.75% i, & &M FHK VOC &
TATTERS S N . X2 ADH-AG #RinEid kK,
FEM R AELE TR, 30 VOC AR R 2T B o
3 &g

(1) B % ADH-AG % &34 )i, PET / ADH-AG
SRR T, R RS (8 2 B AR ka3, T,
SIS T AR B R FE ADH-AG 5
0.75% B}, T, ik 3 f KAH 222.50°C.

(2) % ADH-AG & 534, PET/ ADH-AG
525 B AR W 2 A 3R B 1 n 1 R A

%, I 1E ADH-AG 5 H 0 0.75% I 1% 2 ) K (H
81.13 MPa,
(3) ADH-AG [T A BER A 20 25 Bk PET 1 %

Hi i) VOC, H1E ADH-AG % 5tk 0.75% B, 2 &

AR e ) Y | TR R DA D ) 25 5k 3 e v, 4 il Sy

88.2%,92.1% #1 85.9%.

& % ok

(1] EREAEE . IR XS IR R £ —WElg i B oE D). 1 - 3
IR, 2010.
Qiu Mingmin. Study on modification of recycled polyethylene tere
phthalate[D]. Yangzhou:Yangzhou University,2010.

[2] By, E4 . PET TR M ARG 4= i [1]. TREIEH
FH,2001,29(9):24-27.
Zhao Jun, Wang Juan. PET engineering plastics and their
application in the car.industry[J]. Engineering Plastics Application,
2001,29(9):24-217.

[3]1 EZE LW HE L PET WUEHY AL 2 R A% [7]. v 2 BoR 3 4%,
2011511(9):32-33.
Wang Meng, Wang Mingzhao. Chemical degradation of PET
plastic[J]. China Educational Technology & Equipment,2011,
11(9):32-33.

(4] Abm T . HEEXT R BUMIR O NERY BEPEDFST [D]. B - SE R,
2014.
Piao Lizhen. Effects of formaldehyde on embryonic heart[D].
Yanji: Yanbian University,2014.

[5]1 EDGH, 4RI, Bk, 45 . HER LR A MBS (0], ) AR B
HILERIF,2014,21(7):41-44.
Wang Handao, Zou Xunzhong, Li Yu, et al. The research progress
of formaldehyde removal methods[J]. Guangdong Trace Elements
Science,2014,21(7):41-44.

[6] Tl piuitty . IEATTIRNE / — SRR CBEIBONS Y I A I S
5T [I]. FL T EE, 2018, 3(16):40-44.
Wang Junting, Zhong Zhimei. Study on adsorption of formaldehyde
by aminated chitosan / silica aergels[J]. Chemical Enterprise
Management,2018,3(16):40-44.

[7] 245, XM, BT , 55 L I IR A1 8805 / MnO, BRI
FIRER 2B [7]. S ARHREAR, 2016,33(12):2 831-2 839.
Li Chuanbao, Liu Haihui, Miao Jinlei, et al. In removal of
formaldehyde with reduced graphene oxide / MnO, aerogel[J]. Acta
Materiae Compositae Sinica,2016,33(12):2 831-2 839.

[8]  XUAKH, MG . SESRME / 2T 4k 2 BRI BRI 76 P I
fig [7). Mok 5T, 2017, 37(1):27-35.
Liu Zhiming, Wu Peng. Preparation of chitosan / cellulose
aerogel beads and its formaldehyde gas adsorption performance[J].
Chemistry and Industry of Forest Products,2017,37(1):27-35.

[9] HAHi, Eiti, bk, 4 . PEEMITZBCR MBI (1], 1Tk


杨超


MR, 25 {I VOC % it PET / ADH-AG & & MBI 45 M PERE 47

[10]

[11]

[12]

[13]

2eEdR,2014,36(6):51-53.
Yang Xinge, Wang Jirong, Fu Zhenlin, et al. Study on
formaldehyde-eliminating efficiency of formaldehyde scavenger[J].
Journal of Linyi University,2014,36(6):51-53.
T BT MR AT R AR 1P 8 K ST [D]. B At :
AL R, 2012,
Yu Jiagiong. A study on the performance and application of
ultrafine powder of plants materials containing tannins[D].
Nanjing:Nanjing Forestry University,2012.
IR, AR, KT, A A R A N Sk ).
Ki45,2010,31(4):64-69.
Guo Ruzhen, Gao Zhenhua, Zhang Li, et al. Application and
progress of biomass formaldehyde scavengers[J]. Adhesion,2010,
31(4):64-69.
R, 2, sG55 . R B 500 f) o £ 55 B HICHRE
(7). Mol BHL ,2017,42(2):54-55.
Liu Yalan, Wu Yunchen, Zhang Zhijun, et al. Preparation and
application effect evaluation of formaldehyde trapping agent[J].
Forestry Science & Technology,2017,42(2):54-55.
RTK L AR, SRR R YRR X R R A RE Y
FEME [J]. Mol BHE & ,2012,26(3):87-89.

Song Fei, Lei Hong, Du Guanben, et al. Effects of resin-based

[14]

[15]

[16]

[17]

formaldehyde scavenger on performance of urea-formaldehyde[J].
Journal of Forestry Engineering,2012,26(3):87-89.

o247 A8, IV SC, A5 ES IR R A DY ().
Hh KA, 2018, 27(6):1-5.

Hou Xingai, Yang Xu, Sun Fengwen, et al. Study on efficacy of
addition type formaldehyde scavenger[J]. China Adhesives,2018,

27(6):1-5.

W75 5, AN, SRALHE, 45 ik VOCs 9 3 [ PET/ TiO,@Ag
HRIR R BBETE (7] shEIEEE, 2020,34(5):32-37.

Yang Xiuqin, Yan Yaru, Zhang Xiaolin, et al. Study on PET /

TiO,@Ag blends with low VOCs content[J]. China Plastics,2020,
34(5):32-37.

THL A, B, 4 IR VOC Y PET / PAAS / 1 1
RE AR g S PERERIFST (7). 2k}, 2020, 34(6):80-86.
Yu Xiang, Li Ruyang, Zhai Jingwen, et al. Preparation and
properties of PET/ PAAS / activated carbon composites with low
VOC content[J]. China Plastics, 2020, 34(6):80-86.

BEL PET 458 X HHISRIZ S AP ATSE D] i - 1L Tk
KA#,2011.

Feng Kai. Studies on the crystallization behavior of PET and
properties of PET / GF composites[D]. Wuhan:Hubei University
of Technology,2011.

(EEE30®)

(8]

[10]

(1]

[12]

XNEHE . PLA K 3D A SRR 5 S PERERITST [D]. TF 1 :
FrE TR, 2019,
Liu Lingxiao. Preparation and properties of PLA based 3D printing
wood plastic composites[D]. Jinan:Qilu University of Technology,
2019.
UK, MR, SRR / BELIR 3D FTENLRAM R 5
PEREZMHT [3]. Mol 5 3A5ERFE ,2020,36(3):1-9.
Cao Yongjian, Wang Song, Zhang Chunhua, et al. Manufacture and
performance analysis of wood flour-filled polylactic acid composite
filament for 3D printing[J]. Forestry and Environmental Science,
2020,36(3):1-9.
BIRHT . B AKS / PLA SRS S OHAE 3D AT ENH 9 1z
A [D]. /RS - ARAEAl R, 2018,
Yang Zhaozhe. Study of poplar powder / PLA composites and
its application in 3D printing[D]. Harbin:Northeast Forestry
University,2018.
Taib R M, Ramarad S, Ishak Z A M, et al. Properties of kenaf
fiber / polylactic acid biocomposites plasticized with polyethylene
glycol[J]. Polymer Composites,2010,31(7):1213-1222.
SN A, BRI, A L R R) AR X 23 7 R R L TR I R

[13]

[14]

[15]

FURILIRY A H %5 S YERE ). Moy TR Rk S TR, 2017,
33(5):164-169,177.

Wu Dun, Li Huili, Lu Ying, et al. Preparation and properties of
poly(lactic acid) plasticized by poly(ethylene glycol) with different
molecular weight[J]. Polymer Materials Science & Engineering,
2017,33(5):164-169,177.

Zhang B, Bian X, Xiang S, et al. Synthesis of PLLA-based block
copolymers for improving melt strength and toughness of PLLA by
in situ reactive blending[J]. Polymer Degradation and Stability,
2017,136:58-70.

AR B INE R, A BRFLIR / A 3D FTENS BRI il %
LitERemaT (7. SRRk, 2017,45(10):80-85.

Wang Ying, Liang Shuo, Sun Baiwei, et al. Study on
preparation and properties of 3D printed PLA / wood flour
composite[J]. Plastic Science and Technology,2017,45(10):80—
85.

Hassouna F, Raquez J] M, Addiego F, et al. New approach on
the development of plasticized polylactide(PLA):Grafting of
poly(ethyleneglycol)(PEG) via reactive extrusion[J]. European
Polymer Journal,2011,47(11):2 134-2 144.


杨超




