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Abstract

To enhance the compatibility between ramie fibers and the matrix material, this study combined al-
kali pretreatment with graphene oxide (GO) surface modification to treat ramie fibers. The modified
ramie fibers were then compounded with polypropylene (PP) via twin-screw extrusion and injection
molding, with an appropriate amount of maleic anhydride (MAH) added as a compatibilizer. The re-
sulting composites were subjected to impact, tensile, hardness, and Vicat softening point tests, and
the effects of different alkali treatment times, GO concentrations, and component ratios on the com-
posite properties were comparatively investigated. The results indicate that an appropriate GO mod-
ification can significantly improve the interfacial adhesion between the fibers and the PP matrix, pro-
mote uniform fiber dispersion, and lead to notable improvements in the relevant properties. For ex-
ample, when 5% ramie fibers pretreated with alkali for 3 h and modified with 3.0 mg/mL GO were
incorporated, compared with pure PP, the impact strength of the composite increased from 7.8 kJ /m?
to 35.3 kJ/m?, the tensile strength from 15.8 MPa to 37.9 MPa, the hardness increased by 57%, and the
Vicat softening temperature increased by 16%.
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Bt PR B G AT B UEAG 3 IR RL H 22 R, TP R s P B AR 0 R A AR OO AR A B 2 AT 72 5
1] YL 4ERA T REM . WA AR A, AN G R R EAR B A, FRBUH BORM
BA[2]. Hrp, ZRRAT4ERAIR AL R, HREZREIRERE, WA RN E R RIRE
SRR, RAMEPPEAEHMIBIEN G, R HI &Y 4G50 5 SRR I [3] [4]. HZ, 22RREF
YER I & K ESOKYE RS, SHUKIER R A A 1R 2, AIMAER Bl & i L S MRHE S 1 5)
AL YRR I S R AT 2 B AR RHI F7 22 PR BE 5] DAL, B R 2 R 5 R T S A A 20
Rl 2w T RE L S APRKI SR HR[4] [6]-[8]. IEEER, MEREDLARMIAEMA SBM(GO)ERIM & etk BRI, 3
R EREMI0], HAAIRKK R AR ARy (AR AR5 HI[10], L BERE -5 22 R 2T 25 2 i O A 1 22 4]
A AL, SRE S5 TR A A AR MR R LA m-me HERUE L, BOMERAE BB (1] [12] 0 AHIE TT,
i GO W PERRAFYEREAT R M, AT ST Y SRR A S 45 Ao i, DA & A e R R IR
EAEE O RIR TR s A NVE SR iR AL BT SR B SIS IR TR MR 2%
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7, op-10, REFETEIMAL2ARFA; IRIRER, odrall, AR, S8y, abral, RKEmE b
2ERF
2.3. BFTALIE

RN AER 2 B I oy, Hoor T Bk = nT SAE AR YRR T SO AR ELAE F AR P
o T2 RRET AR B S R e, LB S PP IR & S 3041 5ROM S A A 6 W 3 ) 25 B R kB o 24
HEMBIZRNI N, NITIEA NGB B4, YR 5 Nk, MR 2k e T
BRTA[13] [14]. ASEE22RR 530K PP IARENE, A7 BEXT 2 RRIEAT R B K Stk ST, RIRIE
REFAEAE SO R 8 TR B IR LRI« SRAF 4R RIURG) QR AR, PSSR S 4 mH
MGG . I, 78S Al G RS BREAFAEEAT 7 BB AR FE [ 14] [15]

2.3.1. M SHRE

#1000 g P2 RREFAER BTN 1~1.5 cm FIFELF4E, T 100°C/KE 1 h JaiEHBNKF, A 50 g JREM
10 g FLAL 7 op-10 123 24 h HEATIENT « 87 IS VLR BN 0.3%MBRER IR 1h, #HiHEIHEE. FEN 2%
RIS A BRI, 1€ S0°CIRIUR 10 h J5#7 HEdT 400 I 2R RAA . &5 HE B FKIEDE 3~5
W, RBRAKEMERFUGT 80C T 10 h £HE, B, &£H.
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B IR BRI LFERNE R 0.5 wt% NaOH R = iR 120 J5, T 80°C /KB T 73 i+ 1 h.
2hy 3h, WEEANEA; Bk 2455 H 2581 KIEBE 3~5 #d, FR 80CT/% 10 h BIHH,
A H

24. SHAEHGO)BMEZERK

H0E & 1 B e AL 38 i ) & 22 BREF 2, 3R N 0.5+ 1. 2. 3 mg/mL 1 GO /K¥EW+, itk 5
min G E 0.5h FTEIEE, 5248 F GO W MRy ™ FREF 24 .

2.5. GO M=/ BREE ST RIEHI &

¥ GO tERI™ BR 4 ) 5 PP A% B B804 0.2, 0.5. 2. 5 wto)BHT TR A AR B E0N 1%
() Dy K BRIT(EE 5 L 1), TANIR S HLEEIR A 3~5 min, TR EEI SRS TR . 5k R ER
LR T B Uk, BB — = LXK IR 5N 1654 175, 180 180+ 185°C, MLk AN IERE 2351 170
185°C, WEAFHIE 150 r/mine FEHF RO R 25K 0 Ja AT SR (R BB RIR BE 50°C, RBHAEIRAE
185°C), MEMMKK A 85%6 *10 mm FEAA LK 120 mm. #HK 24 mm. % 3 mm. /£ 2 mm [IFES.

Table 1. Raw materials formula of RF/PP composites

1. TR/ RREE SR RREC S

W 5 AW/ % GO Bk~ FREF4E/% LRI/ %
0 99 0 1
1 98.8 0.2 1
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2 98.5 0.5 1
3 97 2 1
4 94 5 1
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Figure 1. Scanning electron microscopy image of ramie fibers; (a) and (b) are unmodified ramie, (c) is alkali treated modified
ramie, and d is sequentially alkali treated and GO modified ramie)
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Figure 2. Impact strength of polypropylene composites reinforced by RF treated with alkaline for different periods of time
2. B ERERALIEA = IR R A GE AR IR E

45 L
40
o B
=
% 30t
=
=11]
5 25|
=
w2
g 20t
=y .
k= s /__../' —=— 2.0 mg/ml
i - —e 3.0 mg/ml
[ d —a— 1.0 mg/ml
10+
/ —v— 0.5 mg/ml
5 1 n 1 L 1 " 1 L 1 L 1
0 1 2 3 4 5

RF Concentration (wt%)

Figure 3. Impact strength of polypropylene composites reinforced by RF modified with different GO contents under alkaline
treatment for 3 hours
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B GO SN, phafisi i 2 e 5o, X2 iR B I S0 Ah A S8 07 (1 7 T 3G 580 R
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Figure 4. Tensile strength of polypropylene composites reinforced by RF treated with alkaline for different periods of time
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Figure 5. Tensile strength of polypropylene composites reinforced by RF modified with different GO contents under alkaline
treatment for 3 hours
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Figure 6. Breaking elongation of polypropylene composites reinforced by RF treated with alkaline for different periods of
time

Bl 6. TALIEFEE = AIERRRGEE S MR R AR R

7 9/ FI B AL B IS T A 2 PR o 2R P AR S AR W R AR B, B 7 WAL EE 3 h (B AN GO
B [ B BRI A R R PO RS AR R R &, R A, GO B2 R R G R
EAPEH I A AR W BEB AL BRI G . GO R FE S22 JjR FH B A B2 iR il AT eI ey, 4SRN I 1Y)

DOI: 10.12677/ms.2026.169182 66 PR R


https://doi.org/10.12677/ms.2026.169182

BREHSLFH 4%

W2 164%; U2 RS BN 5% BRAEFERS AN 3 hy GO WREEN 3%, E-ATPRE W2 H K2
PE2 18%. JRINTET GO ZWIMERE I 449Kk Z. AN GO &5 PP 4 FHEIE U A 45 &
(BB mEIRE T PP o THELEZ R RS A RS . AR, FF 24 GO Wk m kAR, BIE
A G b . TERR R, RAURA G XS Sl APy e, SEMRIRAMERR, #—5
PEARWT 2K R . 2 RTE RICR IR TR BOA S, SRR S 51 RN I, HISS T 3R BIPER e R
PE, IS E GO St R/ S M 2 A AR I R K 3R PRI . (RIS, S AN FE I e AE AR 4 SR T
T RGER VA RE B R, X R 7R AR N oA LB 2R s, R ARGl R, DN T R R

SRR
-4
g
& 100
=}
4=
T 80 [
L —=— 0.5 mg/ml
oL —e— 1.0 mg/ml
SRS —4—2.0mg/ml
—v— 3.0 mg/ml
40
20

RF Concentration (wt%)

Figure 7. Breaking elongation of polypropylene composites reinforced by RF modified with different GO contents under
alkaline treatment for 3 hours
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Figure 8. Hardness of polypropylene composites reinforced by RF treated with alkaline for different periods of time
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Figure 9. Hardness of polypropylene composites reinforced by RF modified with different GO contents under alkaline treat-
ment for 3 hours
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Figure 10. Vicat softening point temperatures of polypropylene composites reinforced by RF treated with alkaline for different
periods of time
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Figure 11. Vicat softening point temperatures of polypropylene composites reinforced by RF modified with different GO
contents under alkaline treatment for 3 hours
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