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DANH GIA CO TINH CUA VAT LIEU COMPOSITE
TU NHUA TAI CHE POLYPROPYLENE VA COT SGI LUC BINH
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Tém tat:

Luc binh (Eichhornia crassipes) la loai thuc vit thiy sinh rdt quen thudc vdi nguoi dan noéng thon. Tuy
nhién, lyc binh phdt trién nhanh chéng khong chi ldn chiém long song, cdn tré luu thong ma con gay 6
nhiém moi truong, dnh huéng ngudn nudc sinh hoat. Nghién citu nay nhdm tdn dung nguon rdc thdi
nhuya, vt liéu thién nhién dé ché tao vat liéu t6 hgp (composite) va ddnh gid co tinh ciia né. Thong qua
kinh hién vi quang hoc (OM), hong ngoai bién doi Fourier (FT-IR) dé nghién citu phén tich cdc tinh
chit ciia sgi luc binh, ddnh gid dnh hudng cia cdc kich thudc sgi luc binh vdi ty 1é pha tron giiia vit liéu
nén va pha gia cuong dén cdc ddc tinh kéo ciia vit liéu tong hop polypropylene (PP) dugc gia cé bing
sgi luc binh da dugc xii ly, so sdnh chiing vdi composite sgi thiy tinh, sgi thé, mau MO chiia 100% nhya
PP. Két qua cho thdy, ty 1é t6i wu nhdt la 95% wt PP két hgp véGi 5% wt sgi, kich thuGc sgi la 5mm sé gitlp
gidi quyét cdc vdn dé méi trudng, tdn dung nguon rdc thdi, mang lai lgi ich vé ky thudt va kinh té, gop
phdn vao sy phdt trién bén viing ciia cdc nganh cong nghiép lién quan.

Tii khéa: Composite, luc binh, sgi luc binh.
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Evaluation of mechanical properties of composite materials
from recycled polypropylene plastic and water hyacinth fiber

Abstract:

Water hyacinth (Eichhornia crassipes) is an aquatic plant very familiar to rural people. However, the
rapid growth of water hyacinth not only encroaches on river beds, obstructing circulation, but also causes
environmental pollution and affects domestic water sources. This research aims to take advantage of plastic waste
and natural materials to manufacture composite materials and evaluate its mechanical properties. Through
optical microscope (OM), Fourier transform infrared (FI-IR) to study and analyze the properties of water
hyacinth fibers, evaluate the influence of water hyacinth fiber sizes on the mixing ratio between materials with
matrix material and reinforcement phase on the tensile properties of treated water hyacinth fiber-reinforced
polypropylene (PP) composites, comparing them with glass fiber composites, raw fibers, sample M0 containing
100% resin PP. The results show that the most optimal ratio is 95% wt PP combined with 5% wt fiber, fiber size
is 5mm, which will help solve environmental problems, take advantage of waste sources, and bring technical
benefits, technical and economic, contributing to the sustainable development of related industries.

Keywords: Composite, eichhornia crassipes, water hyacinth fiber.
JEL Classifications: N51, 013, QI5.

1. PAT VAN BE

Hién nay, rac thai nhyala méi de doa moi truong
toan cau, cd tac dong tiéu cuc dén h¢ sinh thdi, moi
trudng song, stic khoe con ngudi va su phat trién
bén viing ctia mdi qudc gia. Trén thé gidi udc tinh
c6 khoang hon 8 triéu tdn rac thai nhya do ra cac
dai duong hang ndm. Tai Viét Nam, moi nam c6 ti
2,8 dén 3,1 triéu tan rac thai nhuya dugc thai vao
dat lién va 0,28 dén 0,73 triéu tan thai ra dai duong
(N. T. Phu and M. Andersson), khién Viét Nam trG
thanh moét trong nhiing ngudn rac thai nhua 16n
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trén thé gidi. Cac san phdm nhuya st dung mot lan
chiém 62% tong lugng rac thai nhua, trong do ly
nhua, tii nhya va cic manh nhuya, hop dung thtc
dn bang x6p, 6ng hut... phd bién nhit trong moi
truong, chiém t6i 38% lugng rac thai nhya ro ri tai
cac dia diém khao sat.

Trudc tinh hinh d6, nhu cau vé vat liéu va san
phdm bén viing dang ngay cang trd nén cap thiét. Luc
binh la mét loai sinh khéi déc ddo va cac thanh phan
cua n6 da dugc st dung d€ nghién ctiu, phat trién
nhiéu san phdm. Sy ting trudng nhanh choéng, chi
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do ty 1¢ 10 logi rdc thdi ra moi truong tai Viét Nam nam 2022 (N. T. Phu and M. Andersson)

A Hinh 1. Biéu

phi tiém néng thap, trong thanh phan cé chiia nhiéu
cau truc soi thién nhién cellulose va tinh chit téi tao
cta ching khién luc binh rit hip dan lam nguyén
liéu tho cho nhiéu nguén khac nhau. Nghién ctiu nay
nhdm tdn dung ngudn rac thai nhua, vat liéu thién
nhién dé ché tao vt liéu t6 hgp (composite) va danh
gia co tinh ctia no.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu: Soi luc binh chiét xuit ti than cay
luc binh dugc ldy tii mot con séong 6 Go Cong Dong,
Tién Giang, Viét Nam. Nhya Polypropylene (PP) st
dung trong nghién ctiu nay dugc thu gom tii nhiing
vat dung sinh hoat hang ngay da qua st dung (M.
Karina et al., 2007).

2.2. Phuong phdp nghién ciiu: Thong qua kinh
hién vi quang hoc (OM) d¢€ quan sat bé mat mau sgi
luc binh tho va tinh, ph6 FT-IR d€ xac dinh nhom

<1"-,'I|:||W'I"-

NGHIEN CUU

&%
I i

Straws

1.2% 31.2% 11%
Crther food Orthaer
WIALERETS plasti

Crap/vweet
pachages

Hard plastic
fragments

chtic va thanh phan cua sgi luc binh trudc va sau khi
xu ly, nghién ctiu danh gia cac déc tinh co ly cua sgi,
composite c6t sgi luc binh trén nén nhya PP thong
qua do thi do bén kéo va bién dang.

Céy luc binh dugc loai bo ré va la chi giii lai than,
l4y than cay luc binh cho vao mdy tudt sgi d€ tao ra
soi luc binh, sau do tién hanh phoi kho sgi dudi anh
nang mat troi dén khi kho hoan toan. Tiép do tién
hanh xt Iy sgi bang NaOH, r6i tiép tuc phoi dudi anh
nang mdt trdi, cat nho cac sgi viia chiét xudt theo 3
kich thudc khao sat & Bang 1.

Thu gom nhuya PP sau d6 lam sach r6i méi tién
hanh cit nhd, can lugng nhya PP va sgi da cét bing
can phan tich, dung may ép nhiét tién hanh gia
nhiét cho nhya néng chay hoan toan réi méi cho
soi vao, dung mudng tron déu va ép lai, cudi ciing
lam lanh bang nudc thu dugc san phdm composite
¢6t sgi luc binh.

Bang 1. Ty 1é pha tron theo khdi lugng PP va sgi luc binh theo khao sat

L Kich thuéc sgi arLgR Lugng PP Lugng soi
STT Loai sgi (i) Ki hiéu (Wt%) (wt%)
1 - - MO 100 0
2 M5-3 97 3
3 5 M5-5 95 5
4 M5-7 93 7
5 o ‘ M10-3 97 3
6 Soi da xtt I}Lbang héa 10 M10-5 95 5
chat
7 M10-7 93 7
8 M15-3 97 3
9 15 M15-5 95 5
10 M15-7 93 7
11 Soi thiy tinh MT
5 95 5
12 Soi chua xti ly MTT
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3.KET QUA

Kinh hién vi quang hoc st dung anh sang kha kién d€ quan sat cac hinh thai, ciu tric bé mit ctia vat liéu
dugc phong dai nhiéu 1an nho mot hé thong cac thau kinh thuy tinh.
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A Hinh 2. Sgi luc binh trudc va sau khi xit ly héa chdt: a) sgi tho, b) sgi tinh

Hinh a) sgi thd, cac sgi nay co kich thudc to, bé
mat trong rat thd voi su bam dinh cia mot lugng
tap chit cao, dé htt &m, c6 mau niu va cd tinh kém.
Nhiing bo sgi dan chat, rong bén trong cho luéng

khong khi luu thong.

A Hinh 3. Hinh va biéu d6 phan bd kich thuéc sgi
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Hinh b) sgi tinh, kich thuéc sgi da gidm dang ké
so véi sgi tho, cac bo soi két tinh lai v6i nhau mau
trdng sang, co tinh tang, gidm hat m, c6 két qua kha
quan do da xt ly héa chat.
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Kich thudc trung binh sgi dugc tinh theo cong thtic:

Bang 2. Co tinh cac mau sgi

| R Do bién R
nxi Puong Po bén . . | Mo-dun
== =98 421 (um) Tenmdu |  kinh kéo ‘i;-‘l,‘i‘tg(f;:;‘ dan héi
\ , . . TR ) . (mm) (MPa) (MPa)
Dbudng kinh sgi luc binh phan b6 khong déu, pho
X e x Ml1-1 0,04 884,94 10,44 6.004,14
bién nhit ti 80 um dén 110 pm.
MI1-2 0,04 814,15 16,10 8.684,00
[ S i e co Mi-3 0,04 1.061,93 574 | 18.531,30
W
OH O-H E hec
BRAH L (5]
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A Hinh 7. Cdc mau composite khdo sdt dugc cdt theo
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A Hinh 4. Pho FT-IR ctia sdi luc binh trudc va sau khi
xu ly

Sau khi xt ly héa hoc lam ting su két tinh ham
lugng cta cellulose & dinh 3.332 va 1.022 (cm™),
tang ham lugng hemicellulose va lignin & dinh 1.636
(em™) (N. Sumrith, 2020).

Co tinh ctia sgi luc binh dugc xac dinh bang may
do kéo Imada MX-500N, theo tiéu chuin ASTM

D3822.
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A Hinh 6. D6 thi do bén kéo

u
va bién dang cua sgi don

Mau M1-3 cho két qua cao nhit vé d6 bén kéo dat
1.061,93 (MPa). Tiép theo d6 la mau M1-1 c6 6 bén
kéo la 884,94 (MPa), cudi cung la mau M1-2 c¢6 do
bén kéo thap nhét dat 814,15 (MPa). C6 thé két ludn
rang d6 bén kéo ctia sgi don luc binh sau khi da xu
ly ctia nghién ctiu nay cao dat khoang tt 800-1.100
(MPa).

Mau MI1-2 ¢6 d6 bién dang khi dit cao nhat
trong 3 sgi don dat 16,10%. Sau d6 1a mau M1-1 c6
d¢ bién dang la 10,44%, cudi cung 1a mau M1-3 tuy
rang c6 do bén kéo cao nhung d6 bién dang lai thap
nhat chi dat 5,74%.

Mau M1-3 ¢ mo-dun dan hoi 16n nhét trong 3
mau sgi dat 18.531,30 (MPa), xép sau la mau M1-1
dat mo-dun dan hai la 8.684 (MPa), cudi cung la mau
M1-2 dat 6.004,14 (MPa).

Khao sat vé co tinh ctia composite cot sgi luc
binh bang may do d6 bén kéo Shimadzu AG-10TG
KR-24A, theo tiéu chudn do composite ASTM D638.

B4 blin ke (MPa)
B4 bin dang (%)
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M
A Hinh 8. Do thi dj bén kéo va do bién dang ciia cdc
mau khdo sdt
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Bang 3. Co tinh ctia cdc mau composite

Tén mau D6 day (mm) Do bén kéo (MPa) D¢ bién c(l;;;g b Mo-dun dan hoi (MPa)
M5-3 3,35 14,98 6,88 221,98
M5-5 3,41 19,15 8,74 243,94
M5-7 3,35 15,65 7,67 229,44

M10-3 2,87 17,72 6,82 276,00
M10-5 2,85 16,02 7,26 229,46
M10-7 3,25 17,83 7,91 257,63
M15-3 3,66 18,37 12,72 162,43
M15-5 3,57 14,19 7,93 181,00
M15-7 3,21 13,89 7,21 198,65

MO (100% PP) 3,32 10,67 10,89 100,81
MT (Sgi thd) 3,36 11,83 6,44 184,22
MTT (S¢i thy tinh) 3,25 20,65 10,35 218,02

Nhoém téc gia nghién ctiu anh hudng ctia cac kich
thudc soi luc binh va ty 1¢ pha trdn gitia vat liéu nén
va gia cudng dén cac dic tinh kéo ctia vat liéu tong
hgp PP dugc gia ¢ bang sgi luc binh da dugc xu ly
va so sanh chung véi composite sgi thuy tinh, sgi tho,
mau MO chiia 100% nhua PP.

Mau M5-5 1a mau t6i uu nhét, c6 lugng sgi gia
cuong la 5% khoi lugng véi kich thudce sgi la 5mm
mang lai cac ddc tinh co hoc cao, do bén kéo ting
180%, d¢ bién dang khi dut giam 20%, md-dun dan
hoi tang 242% so v6i MO chiia 100% PP, so sanh két
qua v6i mau MTT chua sgi thuy tinh thi mau M5-5
chtia soi luc binh theo khao séat ¢6 co tinh cao mé ra
nhiéu tiém nang va ung dung.

Két qua cho thdy, ty 1¢ t6i uu nhat la 95% wt PP
két hop véi 5% wt soi, kich thudce sgi la 5mm sé giup
giai quyét cac van dé moi trudng, tan dung nguon sgi
thién nhién tu ciy luc binh sinh trudng phat trién
nhanh va nguon rac thai, mang lai 1gi ich vé ky thuat,
kinh té, gép phan vao sy phat trién bén viing ctia cac
nganh cong nghiép lién quan.

4, KET LUAN

Nghién ctiu da dua ra quy trinh ché tao sgi luc
binh don gian, tiét kiém chi phi, khéng doc hai
nhung van dam bao dugc nhiing tinh chat co hoc
cta n6 dé€ phat trién cac ing dung trong nganh may
madc, dét may trong tuong lai. Cac két qua phan tich
vat liéu nhu quang ph6 hong ngoai FT-IR, khéo sat
ca tinh sgi, duong kinh sgi da dua ra nhiing tin hiéu
kha quan vé sgi luc binh dugc tao ra ti quy trinh
nay vo cung pht hgp véi nhiing ting dung thuc té.
Ché tao tdm composite gia cudng bang sgi luc binh
két hgp vo6i nhua PP tii nhiing vat dung nhya thai ra
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tli trong sinh hoat doi s6ng hang ngay dé thuc hién
giam thi€u chi phi, than thién v6i moéi trudng ma
van c6 nhiing tinh chét co hoc cao dé phat trién tng
dung Op than xe trong cong nghiép san xuat 6 t6 va
cac ting dung day tiém nang khac trong tuong laim
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