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Effects of BBCMR Modified by Different Coupling Agents on Properties of WPE /BBCMR Composites
Wang Hairong, Liu Tong, Liao Wanpeng, Deng Hao
(School of Chemistry and Chemical Engineering, Guizhou University, Guiyang 550025, China)

Abstract : The waste polyethylene (WPE) /blumea balsamifera Chinese medicine residue (BBCMR) composites were prepared
by screw extrusion granulation and injection molding, with BBCMR treated with six kinds of coupling agents as filler [the coupling
agents including vy -aminopropyltrimethoxysilane (A0800), v -aminopropyltriethoxysilane (KH550), bis(dioctyloxypyrophosphate)
ethylene titanate (UP311), isopropyl Dioleic acid acyloxy (dioctyl phosphate acyloxy) titanate (NDZ101), isopropyl dioleic acyloxy
aluminate (DL411) and stearic acid (HSt)], waste polyethylene (WPE) as the matrix resin. The effects of different coupling agent
modified BBCMR on mechanical properties, water absorption and micro morphology of WPE /BBCMR composites were studied,
and the effects of content of the coupling agent with the best modification effect on the properties and micro morphology of WPE
/BBCMR composites were also studied. The results show that the modification effect of coupling agent AO800 on BBCMR is bet-
ter than those of other coupling agents, when the content of coupling agent A0800 is 2% of BBCMR mass, WPE / A0800-BBCMR
composite has the best general properties. The microstructure shows that the blending effect of AO800-BBCMR and WPE is good
and the interfacial compatibility is excellent.

Keywords : coupling agent ; modification ; blumea balsamifera ; waste polyethylene ; composite

NI R 2 AR Y e E R W B (R FE RSN A A 2 W A e £y

B TE SN X B B AR PRSP E TR 2 (BBCMR), AT 2SI, Bt

I LA R A BRI S5 DR, AA T KRR R 28 . JN4E4F BBCMR 1977 A= B gA 3] 10 J7 A i, T i 26
IR S RA T S50 , e — RV AR 25 BBCMR 48 K 200 A 5, MU A5, (5

EEWA : SN ERHECEETRITE (BFHE LH 7 [2017]7252 5 ), SUNERHEGT R R RRHEEOCHTH (#FHE SY 57 [2013]3092 5
SY 7 [2014]3052 5 ), BtJH K2 2017 ARFE2E ARM 15 95 M BIRHR R LI (B FHG -1 A A [2017]5788 *5)

BIEIEE XY, A2, LT A 0, 2 2L T e DR G B2 AT E-mail : 764244030@qg.com

We#s H#B : 2020-08-10

S| Atg: TR, X, B M, 45 . A FEMBEBCHI ol BBCMR % WPE / BBCMR &5 HBHERER M [3]. TRLMUEHN T, 2020,48(10) : 39-44.
Wang Hairong, Liu Tong, Liao Wanpeng, et al. Effects of BBCMR modified by different coupling agents on properties of WPE /BBCMR
composites[J]. Engineering Plastics Application, 2020,48(10) : 39-44.


杨超


40 TR

2020 4, 5 48 45,5 10

+ bR, i H) K M AL B BBCMR S E AR K B
IR BT D BF ST BBCMR f4 5 44 {8 11 Wi 1) )
BAEEWE L BETERHH TAEH R B At
R ARG ) R 2457 5 BBCMR 2 Bl e %
IHER W (WPP) il % 52 & #1 %}, BF 58 & 1 BBCMR
F B e P R G 1m0 1 H SR A e e
Wi, B WPP 41, JE IH 3R 06 (WPE) 76 % [H ¥ %)
W 5AR KB B, 3R BBCMR B F] FHE A&
B A ol A 77 AR, 2 35 LA BBCMR A S HURE, ¢
H I 70 31 WPE B, i % WPE /BBCMR & 5
AR ZARERTVE AR D SR, Tk
BT LTI G AR 5 AR, BA M A AR
Jent Z R R S B i F BBCMR 4L
R Z SRR (B R ) fEH™Y Rk,
1M WPE 195 /K AR5 , #(fff BBCMR 5 WPE 731
B VE FH 7 47N AR AN A, DR e P ke o 1 R A 57
FIRIEFIX) BBCMR #7312t , A4 = WPE /
BBCMR & AR RHERE, 9 K H B G L B,

1 LWES

1.1 =ZR#

BBCMR : 5t A 2 Hh B2 0 K A5 B Wl

WPE : $7i4% 3 ~4 mm, 5t Mk 28 5808 F 2
Al

v - R H N = A Lk ke (A0800), v - &N
B = 2 A BB (KHB50) - 0By, B B B A3 1k
TAHBRATH;

(o AASE AR R R MR L) & P Bk R TR
(UP311), 57 P 5 vyl 1R Tk 40 Bk (= Rl 1R 1t 4L
J ) BRIRER (NDZ101), 5 P8 6 i R Ik S L 5R R e
(DL411) : sy#ral st TAHRA R

R R (HSt) « Tk gli, 5t FHAARHE T 5 A
Al

O, SENEE: b al, st L T AR
Ao
1.2 FEMNELESE

21 Y VML . IHD-480 HY , 45 e B va A AL A
B2 5
BEFTHS I HL: GSW—630 %, | 43 B A HLA AT PR

»
I

HE¥ANL: KDS-35T B4, W B pl RHILICA PR ) 5
VR HL: PT5-WH 7| 55 BH B ) 25 44 47 B

5

Al
iR I HL: MB-800K Y, 15 B ERMILIA IR

5
Iy

9

JTREIR I HL . SDL-500 %!, 5 E BB HLAK AT R

Nl

I o 7 W fU8E (SEM) : NCV—-250K 1, |- V6
AR FRAF

Ha, PP IR TR A - HG-Y80 AU, 5t M R K ZR ML
WA BRAF]
1.3 AR E

(1) BBCMR Ak Ab B

H—2 K BBCMR J#I K EE/NVT 1 mm |1
JLAT B e B R A 2 oK T T 2 IR PR
FBR IR R K K2, SR AE NaOH 1A (R 3%)
120 2 h5, FRE K s 2= i, k5 19 BBCMR
ETHRAET T 4 h (TEYEE 102°C), BUl 4 H.

55 T T RS 19 BBCMR il A S [ 5 156 5]
(A0800, KH550, UP311, NDZ101, DL411, HSt) %k
HiRit L oh SO, H S AL e o 80°C Y g
FAR T 2 h A2 PRI SR BBCMR, 435
fir %4 >k A0800-BBCMR, KH550-BBCMR, UP311-
BBCMR, NDZ101-BBCMR, DL411-BBCMR, HSt-
BBCMR. Hh, 55 A0800, KH550, DL4111 F)i
Fk 2B, fHEEF] UP311, NDZ101 F s Hk S B,
IR VR A T S R BT LAk 42 96, K
FI 5 BBCMR i Y 1.5%.

T3 A, B8 FH 7S A I T v o 28O R A A A
R ) T A1 95 L, R 57 #4% BBCMIR Jii it 0.5%,
1%,1.5%,2%,2.5%,3% () Lt B A 3 5500 (7 I
SRR LR 4 0 96). KEAH IR B A PR S Y
BBCMR Jilt A (I 551 FH 2k T X o P 85 Y HH i3 9 P
THERDAT (FMESEC S S A0 ).

(2) WPE / BBCMR & &4k il £

B R PE R BBCMR 5 2l b 3 4 A0800-
BBCMR, KH550-BBCMR, UP311-BBCMR,
NDZ101-BBCMR, DL411-BBCMR, HSt-BBCMR
539 5 WPE % 1 ¢ 4 1 it it LU = TR RHL
Bk, HE B ik (HLERT . A 5 =B R
210,190,180°C , BRFF4% 3 150 r/ min), K¢ Frf kit
TEAE YL 98 ), WPE / Akt BBCMR, WPE /
A0800-BBCMR, WPE / KH550-BBCMR, WPE /
UP311-BBCMR, WPE / NDZ101-BBCMR, WPE /
DL411-BBCMR, WPE /HSt-BBCMR % 4 ¥ Kl k£
i (R SBIREE 230°C (E¥E R J1 90 MPa., {3 B i) (7]
25 s FBLEIRE 70°C ).

&l


杨超


TR, 4 ORRIBIE 2 BBCMR % WPE / BBCMR & &6 kM R 5 i 41

1.4 MgemlX 5 LM E A
i AR YE GB /T 1043-2008 4 ;
P i S B A Y MK B GB/ T 17657-1999

W2 K 24K 48 GB /T 17657-1999 & 5

K H SEM UELAZ G Akl Wi 5
2 ZR5iTe
2.1 R 7 &% % BBCMR 2 WPE / BBCMR

F M F AR

1 kg AN (] b 25 g £ 266 551 4 14 BBCMIR B 58
WPE Ji5 firf5 WPE / BBCMR & &4 B J122 1 fiE
M 1A LLE 75 BBCMR HEFE AR &,
TR 2 BBCMR M52 WPE (IRCR LT A ek
£ BBCMR, 2t M J5 19 52 6 b4 kL p i o B i it o

50
45

1% ot 3¢ 4f 5t oogt 7t
Har ki
@

l# 2# 3# 4# 5# 6# 7#
R
(b)

PR/ GPa
W ow s
.

w
43}

w
w

A -
AR S
(c)
1"—WPE / A0800-BBCMR ; 2*—WPE / KH550-BBCMR ;
3*—WPE / UP311-BBCMR ; 4—WPE /NDZ101-BBCMR ;
5"—WPE / DL411-BBCMR ; 6"—WPE / HSt-BBCMR ;
7"—WPE / A2ttt BBCMR
a— IR s b— R c— MR
1 WPE/ AFEMEBGH S E BBCMR & &k 124 rERE

PR AR etk B R A R PR i, Hrh
LR DR 5] AOBOO ML R AR e iy, KH550 k2, H:
WA 512 UP311, NDZ101, DL411 1 HSt, WPE /
A0800-BBCMR & & 4 s i B | ity e 32 L 5o
A3 A 49.32 kJ/m?,51.27 MPa,4.43 GPa,
[t WPE / & 2t BBCMR & & M B 4 Bl #t 5& T
26.9%,22.2%),16.3%. X /& [F i A0800 H:h#ay 5
A BT 5 WPE A ARV (PE 78 5 N T
BF 2 A S B AR L 348 9 5] T ) B R A B A
7 J5 5l FH 2 R rp 25 5 30 WIPE PR H AN 1 A
MU ) RAERAG N, & A 1 H A LK i AR i
A 5 BBCMR YRR Sy, A 23 58 1T WPE F1I
BBCMR H1EH 71, [Al it BBCMR 351 5 55 1 %7k
SALEIEE (A0BOO HH AR KL /K fiff i A U RERE 5 BBCMR
IFEIE SN TS ), (B K PR #2175 WPE
(9 3 F1 47, 8 WPE //A0800-BBCMR & & #1 K1) 11
PEREEAL T % T KH550, SR HZE 4 BT & 42
AR TS WPE MY AN AR R &, (3 HoE T
V1 2 S8 K A A G r: Pt ) 2R IR T A0B00 H
HH A B K A BUREBE YRS, 3L 5 BBCMR 3£
TR RE ) [ W AN 843, %F BBCMR (1 Be R4 57 55 1
A0800, XfF UP311, NDZ101, DL411, i FHAHML
KAE S WPE A FUSUHE S i RS e A0800 Hi Y 2,
FLER, B FREMHEAUR 22, % BBCMR 12k
PERCRA PR M, TS T HSt, Hm AR B A
B 5 BBCMR JIr 3 F2 38 A A= i /K R B, B 22 1)
RN T BBCMR By 5K PR, HETH T K
I il SR A 2 S8R, BCHE YT BBCMR A el PERIUR
NES
2.2 R R #& % BBCMR * WPE / BBCMR

HAMHBK ¥ h

(&l 2 2 A [R) B 25 1 4 3K 57 2l 4 BBCMIR J
7t WPE J& fir 15 WPE /BBCMR & & ¥ B} i % 7k
R, MWE 2 0T LA, 28 0 48 R ek 59 WPE /
BBCMR & & # B K #8 oK elobE 1 2 A A RHIR,
H ' WPE / A0B00-BBCMR Y % 7K % fi% %, #H Lt
F WPE / Kkt BBCMR F&AIK T 14.6%, 38 ilx fl
PG BRI & BBCMR £F 4 3 1 & A K & pg i
TR I AR, 3R TR AT 5 A IR P Y
K EE K A N A, AT 7> BBCMR
SRR FBE | S5k R, St e, 2%
A MR K PERE T P TR EESR) A el
£ WPE 5 BBCMR &3] “43F#" VEH e 7 =


杨超


42 TRESEARHR H

2020 4%, 45 48 4,55 10 11

HRIIRARZE M, T B A0S00 X WPE /
BBCMR & A M kM & (1 A e E A T HE 5
FOBIEA, DU, B A AOB0O I 1 5 4 bk
AR R TR,

0.30r
0.29}

., 0.28¢

X

2 0.27F

¥ 0.26F

%

X 025
0.24}
0.23}
0.22

l# 2# 3# 4# 5#
AR
2 WPE/ AFMBEHITCEE BBCMR &4 RHY MK 3
2.3 R R 183 A % % BBCMR % WPE /BBCMR
H A OIS A 6 %R
[l 3 S AS [l {3k 57 k4 BBCMR fir % WPE /
BBCMR & & #HBH) ahd Wi SEM AR H- .
‘ V. T i

6* 7

a—WPE / Atk BBCMR ; b—WPE /DL411-BBCMR ;

¢—WPE / UP311-BBCMR ; d—WPE / A0800-BBCMR
[813  WPE / 7~[R{ETEN etk BBCMR &4 bk i Wi SEM B8

i K 3 &, WPE/ &K ik 4 BBCMR & & #f
AL BBCMR 5 WPE W # [R] (1) A 5t il B &, o
o W7 T HEE BBCMR £F 4 & M 5 7= A2 19 25 9,
H 25 9O SE K, R B BBCMR 22 [a] 7 3 ™
55 WPE %14 i A1 %5 1 22 ™, DL411-BBCMR 5
UP311-BBCMR fE# WPE {u 3%, P M A 1EH —
SEFETE , b i AT B A 7 (RS O s D
HR S5/, A0B00-BBCMR 5 WPE 14 #H A T #45
R, Bk W T 2 7S SR BRI D, TRBEE A 0 A AE
WPE w1, & S AR I Btk A Bl . AT LUE
A0800-BBCMR 5 WPE (/A1 2T 4.

2.4 FZARABEEF A Z xF WPE /BBCMR & 4-# 4
DR LR A

T PR O RS B A A AR EE 351 AOBO0 , 7 AN ]

FH & 414 F BT 15 WPE / A0B00-BBCMR & & #1 ¥}

TGRSt E 4 i, mIE 4 ] LIE W BE

# A0800 FH = 1y 3 i, &2 A kK =11 ) 2= PEfE

I s Sk a0 AR Ak B H 7RG &

2% (AHXF BBCMR Jfif: ) B ik B R AE, 4300k

50.79 kJ/m?,52.61 MPa,4.52 GPa, iX & A H 4

A0800 & A KT 2% s, A0800 7K fif ik A1 FH 48 Bk

JKf URE IR 5 BBCMR T2 36 & A Ak [ v, A

YRR SRUE R B4y )2, i BBCMR 19 3% 1 P 5T

SEIKAMEREAS g 25, 5 WPE 43T Ia/E ] 1k,

MR ERES 2T B, 24 A0800 KT 2%

Jii , 1 i A0800 (IR S i PR HT I 7E BBCMR 2 i

T 1 B RE EUBE Ry T 2, 76 AL 454 TR OB R

52¢

L 50

E 48l

< 46|

1& 44+

% 42,

£ 40

38

0 05 10 15 20 25 3
IR A / %
(@)
54 -
52
& 50l
=
< 48]
= 46|
E=S|
$h 44
42
40
0

05 10 15 20 25 3
TIPS / %
(b)

10 15 20 25 3
I / %
(c)
a— SR s b—HrsR Y c— kA
&l 4  N[EIEIBEH A Y WPE / A0B00-BBCMR & &1 f1 2 hE

0 05


杨超


FEUSE, S R FEBBER MO BBCMR % WPE / BBCMR & A& # kH: G 1 43

Y1512 5y F 2, i WPE FE4& 1 BBCMR 1Y 4 3 7t
455 7128, S INIVERI 255 & AR, iR
I AR T2 B
2.5 JAABIF A Z 2 WPE/BBCMR &4 # 4t

RS SR A

& 5 A B A0800 78 HAS [l FH 1= 4 F T Fr
% WPE / A0800-BBCMR %2 & # Bl /K %, i &
5 Al UL, Bifi % A0800 i B 1) F = AS Wi % K, WPE /
A0800-BBCMR & 5 4k} W 7K 22 74 8 I /)N, 3% /2
IR R i A 22 B8 56 577 A0B00, BBCMR 2 1 3 7K
PR 2L 5 A0800 fH I ) BT 25 7K fife 5 AT HY A Sk 7K
e T S ) A A 2 RO Y LR ALK, BBCMR Jifp
TR IR H ORI T B S SO R K T B, HLRE
FEABIEF A B4 %2, BBCMR 21 243 55 5 bk
A0800 1L 7 , M 1M 45 %42 5 BBCMR Ay 5 i o 7,
2 A PRI KR TR

0.30
029
0.28 +

K027}

~

%a%—

2025+

=0.24 -
0.23
0.22 F
0.21

0 05 1 15 2 .25 3
I/ %

K5 R[EEIBER A WPE / BBCMR & & bk 7k %
2.6 ®ALIBIA A 22 WPE /BBCMR 4414

SR A DAL

11 15 7] A0B0O 7E AN [A] FH &t 4% 14 T e Pk
BBCMR, JiT#3 WPE / BBCMR & & # RHYOW I $5 4
6 . MIEl 6a AT LA H AR BBCMR 4F
Ak AR B G ™ E L, OREE THDRLRS B K, R Be gk WPE
FARH S5, BBCMR 2R 4wl s 88 F 19 1LiR
B4, 1% %W BBCMR 5 WPE JL A (it JL 1 45 & 5%
2% TESN IVEFTT BBCMR TE AR 32 A i1 71 7 76 ]
F A AT i DA HL T 7 St o B A T R e, IR
6b ] LIF i, A0B00 A 1% 1Y A0800-BBCMR
FE WPE A i i) 73 H0ME AT B i L JE0R} 3R 1T A9 A
B FE /)N, U™ A5 BH 2, AOS00-BBCMR R M 75
WPE JEfrf 385 T W& 1 LR A A1, 2 A R
W 254 50 = &, (B &R A kA2 /M BBCMR 1)
SR FH H I B s B AE R R ) BBCMR b A
6c AT LA 1, A0B00 HItt A 2% (1) A0B00-BBCMR
YR 5 B LR ANEL ., H BBCMR £F 4k

A0800 HH:a—0% ; b—1% ; c—2% ; d—3%

6 NI ) WPE / BBCMR & & MM 51
ALHEAE WPE L (A | A 5 11 AR A5 , 2B WPE
5 BBCMR [ A AR A AT 2 TARGF A . A
Bl 6d AT LU L it 22 00 (8 15 71 % BBCMR 2 1 JE
IR AU B, A0S00-BBCMR =~ [i] A B Al , Ho 5
WPE {454 11782, BBCMR £F4kukh 5 B Ay
FLIR A7 Br s B, ok nT L $1), A0800 F N
1% Fi1 3% IR 2] 1 AR A HCPERE R, (EL
BT B I Jo 5E 2 WPE / BBCMR & 541
1) ST J2 JEE B A B BG i, XFE0EE BBCMR 43 A
—E ML
3 it

(1) 7SRRI XT BBCMR 2P B 5 7 s
“} A0B00>KH550>UP311>NDZ101>DL411>HSt, £
TR M J5 |, A MR £ 0 AP E R o ok
BOPERE B AR, TR A AR T AR St 1 2 A 4
. H14575 5] 19 A [5) WPE / BBCMR & &4 8L,
WPE / A0800-BBCMR ) F1 24k RE fie -, W 7K R i
{i, A0B00-BBCMR 5 WPE (LR A A8 fe 1

(2) {5k 57 A08B00 1] &y BBCMR Jit & 1Y 2%
i}, WPE / A08B00-BBCMR & A 1 12+ tEfef 5+,
A0800-BBCMR 7 WPE 3Pt 4s, H 5 WPE 45

2 % X #k
[1] PEFHr, oo, g . B2 AT AL B IEaE [9]. TR EGHE, 2019,

42(1):91-95

Pang Yuxin, Yuan Chao, Hu Xuan, et al. Chemical constituents of li
minority herb blumea balsamifera[J]. Journal of Chinese Medicinal
Materials,2019,42(1):91-95.


杨超


44 TARIEN 2020 4F, 5 48 45,5 10 #
[2] E, B, JEEE 4 LR ot e RO (A ER 1) recycled ABS composites prepared by vane extruder[J]. Polymer

(3]

(4]

[

[6]

[71

(8l

(9]

[10]

[31. R HZE,2014,16(11):53-56.
Wang Song, Zhao Yongheng, Zhou Yisheng, et al. Research
progress of blumea balsamifera L.DC. and dosage form development
value discuss[J]. Modern Chinese Medicine,2014,16(11):53-56.
BHI2E BRI, 50, 45 RO LN R 25 R VERIT T (9]
I AR 2% 24 SCHik L T 243, 2019, 6(3):191-194.
Luo Shilan, Liao Li, Bin Xueying, et al. Research progress on
pharmacological activities of blumea balsamifera[J]. Journal of
Clinical Medical Literature (Electronic Edition),2019,6(3):191-
194.
Yuan H W, Xiao Y Y. Biological activities and chemical
compositions of volatile oil and essential oil from the leaves of
blumea balsamifera[J]. Journal of Essential Oil Bearing Plants,
2018,21(6):1511-1531.
WRT R T WREE . ST b 2 R 24 7 Ml R e BOIR K x5 3]
W 5555, 2016, 18(6):54-58.
Chen Ning, Song Xue, Chen Lin. Status and countermeasures
of traditional Chinese herbal medicine industry development in
Guizhou[J]. Tillage and Cultivation, 2016, 18(6):54-58.
ZAL A, O PRI A AR R SR [0]. S, 2017,
46(5):81-83.
Li Weihong, Bao Yuheng, Lei Wen. Research on Chinese. medicine
residues composite[J]. Plastics,2017,46(5):81-83.
Feng Y H, Chen H, Dong X L, et al. Polyvinyl alcohol-modified
pithecellobium clypearia benth herbal residue fiber / polypropylene
composites[J]. Polymer Composites, 2016 ,37(3):915-924.
BB, KU, RB i, 4 . R T CMR X WPP / CMR & A 44 ki
MR SRR [J]. SRR , 2020, 48(4):1-5.
Luo Huanhu, Liu Tong, Deng Hao, et al. Effect of different
CMR on processability and physicochemical of WPP / CMR
composites[J]. Plastics Science and Technology, 2020,48(4):1-5.
RIS GM , XURRG . SRFLAR / RAIREFLE S G bR MR E RE B o 0 e
[3]. TAE¥EALRFH , 2020,48(2):128-131.
Lang Junbin, Liu Lina. Research progress on flame resistance of
polylactic natural PLA / natural fiber composites[J]. Engineering
Plastics Application, 2020, 48(2):128-131.
PRI VR, X 44, SR BLAR, 55 . MR BF L A T 25 ik 4 4k /
I ABS &5 B 25 S PEREDE S [9]. 55 2> T 2, 2014,
37(2):105-108.
Chen Rongyuan, Liu Quanjin, Guo Ruibiao, et al. Study on

structure and properties of Chinese medicine residue fiber /

[11]

(12]

[13]

[14]

[15]

[16]

[17

[18]

Bulletin, 2014,37(2):105-108.

ZEAHEE SO SRR . SR BRI AS SR A A AL T 245 47 4
PERERYSZIR [J]. 28}, 2018, 47(4):47-49.

Li Minwen, Wen Wenjie , Zhang Qinfa. Effect of pretreating with
PP-g-MAH on properties of fiber of herbs residues[J]. Plastics,
2018, 47(4):47-49.

FUOGER SRBON, XURE, A5 L RAR / ZERGFFHG R PE-HD & 560k
PEREXS LLAESE [3]. P 12844, 2019, 33(8):18-23.

Zhuo Guangming, Zhang Xiaolin, Liu Qun, et al. Comparative
study on properties of waste paper / wheat straw-reinforced PE—
HD composites[J]. China Plastics, 2019, 33(8):18-23.

FRLLZE | B LIRFENTIB I BH i 45 B AMEREWFSY [9]. 2R T
A, 2019,47(8):43-46.

Guo Hongjun. Preparation and properties of polyethylene-based
bamboo-plastic composites[J]. China Plastics Industry, 2019,
47(8):43-486.

(LR, A TLLLRFARS R / Pt A Ek g
PEPERERFSE [0]. BEHRHL, 2017, 45(5):64-68.

Bao Yuheng, Li Weihong, Zhu Yujie, et al. Study on the thermal
aging properties of polylactic acid / Chinese medicine residues
composite[J]. Plastics Science and Technology, 2017,45(5):64-68.
W], 2R, B, A IR SR IR BEXS SURRET 4k / WAR LA
FRPEHERESZ I [9]. BUAIRHIN T, 2018,30(5):9-12.

Yang Ming, Li Jian, Ge Heyi, et al. Effect of different surface
treatments on the properties of sisal / resin matrix composites[J].
Modern Plastics Processing and Applications, 2018,30(5):9-12.
ST L TRBOR, ABHERE . T EF ARG SR OB M SRS G bR T i
& [9]. W 8k, 2017, 31(10):6-11.

Jin Xiao, Zhang Xiaolin, Deng Xiangsheng. Research progress
of bamboo fiber reinforced thermoplastic composite[J]. China
Plastics,2017,31(10):6-11.

ARUENE, fEH0E, 8 5200, 5 R Er At / R E YR E A
A A B B [3]. #8464, 2020, 49(2):90-94.

Yu Wangwang, Jiao Yanxia, Zhou Yuhan, et al. Preparation and
application status of plant fiber / PLA biomass composite[J].
Plastics,2020,49(2):90-94.

FEMFES DR ARG S R S G AR RE []. A Ui i
KBk, 2018, 35(2):24-28.

‘Yuan Haibing. Properties of PP composites reinforced by chopped
carbon fibers[J]. China Synthetic Resin and Plastics, 2018,
35(2):24-28.


杨超




