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Abstract

In this paper, Ramie fibers were modified using two methods, namely alkali modification and citric
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acid modification. Ramie/recycled polypropylene composites were prepared, and the impact prop-
erties, hardness, tensile properties, and heat resistance of the materials were investigated. The re-
sults showed that both methods were effective in removing the surface impurities of ramie, and the
mechanical properties of used polypropylene could be improved by reinforcing the recycled poly-
propylene composites with ramie fibers. Under the method of ramie fiber length of 1.5 cm and ramie
content of 6% citric acid modification, the impact strength was increased to 8.222 KJ/m?, the tensile
strength was increased to 38.2 MPa, the elongation at break was reduced by 136%, and the hard-
ness was increased by 13.3%. Under the ramie fiber length of 1.5 cm, ramie content of 6% alkali
modification method, the impact strength was increased to 6.854 KJ/m?, the tensile strength was
increased to 29.5 MPa, the elongation at break was reduced by 139%, and the hardness was in-
creased by 5%.

Keywords

Ramie Fiber, Recycled Polypropylene, Modification, Composites, Mechanical Property

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

PERREFYEE Dy — Al BT R i a] AR B, B e B LR, R T RR S R U P
MEEILH, RGN EFRR AL O RHIURE 2 Z R I[1]-[3]. 2RRIER G R GRS 5
FEHE BN o PERRAS B 2R AR AE NN 2SR 5 ) A o T 5 AT R AR R I e . L
PRRESCPE T VR IR B« (RIS . Wbl . R IR AT . A RERER AL . A BRI O R
IR MESE[3]-[6]. MR EER R . MA &K ZRIEHER 2 —. 224 5 R R RE a4
BERA MR T AR LA 1 /AR, AR L SR e | ooy o P AN25 o 5 B2 A 2 W] R T+ 1] [2] [5]
[71-[9]o “RREFAELEBR IH 1o 731 A4 R v B3 A P2 R 75 T A5 2 7 SR (6] [10]. FRIFEERL C RN 3R
Bl 55— KIS e, 0 T 70 PR 3 2R R AR e 5 e AL SCERR (11 BREE ™ AR 1 LB R B TH SR PO AR R A 858 7
AT BRI R AW T L2 BREFLEA R [N R PG A, T8 B a0 THOR G #8 RA AR, X Le
WIEFE 1 B AU AT SO 22 SRS AL 7 S PR BE RO RE R o AT FE AN DU DR 17 2R [F 2RI RE [ T 1 ) R
TPRE T A ET4E 5 v 70 1 R FF I AR R OB & 42, A6 BETTRIA LG R R K

2. SCLRERSY
2.1. FEUHB{RE

XOEAFE AL, SHI-20, Bt ASRFEHLE; AL, KD-1080, T M &2 WEHI: A&t
RIEHL, XITUD-50, AT KX BT a5, WDW-100C, Figaenll il ss; & IR,
XHR-150, Jbmiif AR LgERR: 4Rk st B2 E A, XRW-300B, AT S GAkalls & (1§ B0 sh
HEHEAL, IRXROSS, HARHE; HRFHAMBEFEME, MIRAALMH, #5 TESCAN; #E3HT4L,
209F3NEVIO, 7#[F Netzsch.

2.2, KRR EREIXFIZ
RR(RE), BRFTEFR4E, WA B IFE R HRAE AR s [BISCRERPP), DL AR, 202 >95, IR H

ik

DOI: 10.12677/aac.2026.162018 160 oririb it e


https://doi.org/10.12677/aac.2026.162018
http://creativecommons.org/licenses/by/4.0/

ERIE F

FLPCH M EHA IR 2 w4, MERLTE %L 24.8 /10 min; FAMM(NaOH), AR, W H REFEM L2~
al; FPERIR(CA), AR, THHE RIS EEZEA T,

2.3. ERETALEE

W22 R ZTBAKIE BRI BT 0.5 1,04 1.5 om MREVISRRAF4E, R HTONTIRAE T4 6 h,
o PRIEAR/NMETSCR PUMORL, PRI e 3 3 L s K AR5 28 UG BT, Ja T 85°C T4 8h, & HI.

2.4. BRI

2.4.1. BEENHE

S ICHR[12][13], K22 REEATORAC . B ARERVEN: 78 30°C FH 170 g/L ) NaOH &0 FS T
PSRRI T AL FE, JRYE 3 h, B 30 min BEAT VI RE . AR S RS RRET SELEBRER H N, FRPREAT4E R L
PR o 3 2R KON R e T . AR SOCHLAE TR AR IR AL ER 12 h, {RIEA .
2.4.2. BRI

SEMFICER[14], B2 RRBEATIACEE . BARERVE . ™R ZMEAKERE 100°CT8 6 hoe A 3.0
mol/L CA VARTE 100°C 44 FRIVALEE 5 he HUH G 28K 2 YE, J57E SOC F T 12 h, {#FF
%H .
2.5. EAMHHIE

4 NaOH 5 CA SUPH: 25 5K 73 3 -5 IR TH 58 9 J 42 B80T B 0 80 0% 2% 4% 6%t 47wl &, B
kL, TS . FRERDREH YL SR, ph SRS . B AR SRR 1.

FAEM K

N B .

(1) BSR4

(2) EHRA

#ﬂj&ﬁ!@]

g [PREHERE
N S
i [T

AR A

Figure 1. Process diagram for preparing composite materials
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Figure 2. Scanning electron microscopy images of ramie fiber ((a) and (b) are unmodified ramie; (c) is alkali modified ramie;
and (d) is citric acid modified ramie)
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Figure 3. Infrared spectra of ramie fiber
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Figure 4. Impact properties of ramie fiber/recycled polypropylene
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Figure 5. Tensile properties of ramie fiber/recycled polypropylene
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Figure 6. Fracture elongation of ramie fiber/recycled polypropylene
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Figure 7. Hardness of ramie fiber/recycled polypropylene
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