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TOM TAT

Trong nhitng nam gan ddy, vat liéu
composite gia cwong bang sgi xo dira dang
dwgc quan tam nghién ciru vi tinh than thién moi
trweong ciia cdc san pham tie nguyén liéu nay.
Viét Nam la mét dat nuéce cé san luwong qua dira
I6n, trong do tdp trung ¢ tinh Bén Tre. Trong
khuén khé bai bdo ndy, ching t6i tip trung
nghién cvu khao sat kich thucdc cua soi xo dira
tai Bén Tre dwoc tach ra tir vo qua dwa kho
bang mdy ddp tude lién hoan, danh gid dé bén
kéo trung binh cia soi ¢6 ving tdp trung vé

duong kinh soi I6n nhdt; dong thoi khdo sdt anh

hieong cua qud trinh xir Iy sei bang NaOH dén
¢ beén kéo dirt, dwong kinh trung binh cua soi
va tinh chdt co Iy composite nén nhya polyester
khéng no. Két qua cho thay xir Iy spi bang NaOH
lam gidm dwong kinh trung binh spi va mitc do
gidm dwong Kinh tang lén khi tang nhiét do xir 1y
va ting nong do NaOH. Xu 1y soi bang NaOH ¢
diéu Kién ém diu (5% NaOH, 50°C) lam ting do
bén kéo diit cua soi hon 40%. Soi xir 1y cdi thién
dé beén kéo va bén uon cua composite nén nhya
polyester khong no so voi composite st dung soi

chua xut [y.

Tir khoa: Soi thién nhién, Soi xo dira, Nhwa Uré-Formandehyt, Compozit nén polymer.

1. GIOI THIEU
Song hanh véi sy phat trién cua x3 hoi, cac
san phém st dung soi thién nhién than thién vdi

moi truong dang 1a xu hudng chung cua thé gisi

va Viét Nam. Véi nhitng vu diém ndi troi cua
soi xo diura nhu nguén nguyén liéu ddi dao, ré,
c6 kha nang tai st dung, rng dung duoc trong
nhiéu loai san phém va soi c6 nhiéu tinh chit uu

viét nhu chiu dugc nhiét 39, chiu nudc mudi,
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giam do co ngét va do dan nhiét ciia composite
nén nhya cot soi[1].

Soi xo dira dugc tach ra tir vo qua dura kho.
Soi xo dira co thé dung dé gia cuong cho ca
nhua nhiét déo va nhua nhiét rin. Tinh chét co
ly cua composite phu thuoc vao d6 bam dinh
cta soi va nhua nén. Yousif B.F. va Ku H. da
nghién cttu nhitng dac tinh bam dinh cua soi xo
dua vai nhya polyester trong nhitng moi truong
an mon khac nhau [2]. Vat liéu composite nén
polymer va s¢i xo dira ding cho céng nghiép va
cac tmg dung kinh t& xa hoi nhu 6 t6, ndi tht,
tam lop va vat lidu xay dung, bon chita, mil bao
hiém, 16p phu 6n dinh dién ap [2], [3], [4]. Han
ché chinh ciia soi xo dira 1a d6 hut 4m cao. Tuy
nhién c6 thé giam kha niang hut am cia soi xo
dira bang xr Iy hoa hoc. Asasutjarit chanakan va
cong su da nghién ctu tinh chat composite tir
soi xo dura va nhya epoxy, khao sat muc do xir
Iy soi bang dung dich kiém (2-10% trong 10
ngay) va chiéu dai soi (10, 20 va 30 mm). Soi
xta ly kiém lam ting d6 bén va dap cuoa
composite, két qua tt nhat khi xi ly kiém nong

dd 8% va chiéu dai soi 30 mm [5]. Soi xo dira
gia cudong nhua polypropylene, do bén uén tdt
khi ham luong soi trong khoang 40-60%, néu
ham luong soi ting thém d6 bén udn giam [3].

Hang nam thé giéi st dung 5 ty trai dira dé
san xudt soi, tap trung chu yéu ¢ cac nudc nhu
An Do, Sri Lanka, Thai Lan va Viét Nam. San
lwong dira Bén Tre chiém khoang 1/3 san luogng
dura cd nudc [6]. Tuy nhién & Viét Nam chua
¢6 nhitng nghién ctru sau vé soi xo dira Bén Tre.
Bai bao nay s& phan tich, danh gia mot sb tinh
chit va anh huong cua viée xir Iy NaOH 1én tinh

chét soi xo dira Bén Tre.
2. THUC NGHIEM
2.1. Nguyén li¢u

Soi rdi xo dira Bén Tre, dugc san xudt bing
may dap tude lién hoan, do Cong ty TNHH Sau
Nhu thudc 4p Vinh Khénh, xd An Thanh, huyén
Mo Cay Nam, Tinh Bén Tre cung cap.

Hinh 1. Sgi xo dira Bén Tre
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NaOH rin 96% cua hang Guangdong,
Trung Qudc.

Nhua polyester khong no (UPE) SHCP 286
BQT cuia hang SHCP, Singapore.

Ethyl methyl ketone peroxide (MEKP)
Trigonox V388 - AkzoNobel.

2.2. Phwong phap xi ly s¢i

So¢i xo dira duoc loai bo phﬁn mun con bam
lai trén sg¢i, sau d6 ngdm vo6i nude trong 24h.
Soi sau khi ngdm trong nudc dugc dem phoi
kho tu nhién trong 5 ngay. Sau d6 tién hanh xu
Iy NaOH tai cac n6ng d6 3%, 5% va 7%, nhiét
d6 xt 1y tai 40°C, 50°C va 60°C trong 6h.

Két thuc qué trinh xur 1y bang NaOH, rira
sach soi v6i nude dén khi trung tinh, dem sdy
kho dén khi d6 kho cua soi dat 90%.

2.3. Phwong phap danh gia tinh chit s¢i

2.3.1. Sy phin bo dwong kinh soi va dwong
kinh soi trung binh.

Do déc tinh cta soi thién nhién, c6 sy khong
ddng déu vé duong kinh soi giita cac soi khac
nhau va doc theo chiéu dai soi. Tién hanh do
ngiu nhién 1500 soi rdi xo dira chua xur 1y
NaOH bing thudc kep ID-C112EXBS ciia Hing
Mitutoyo, Nhéat Ban. B chinh xac cua thiét bi:
+ lum. béi voi mdi soi, do 6 diém khédc nhau,

ghi nhan gia trj trung binh ciia 6 diém nay 1a D.

Gia tri dudong kinh s¢i D ctia 1500 sgi xo
dura trong khoang 50pm — 600pm dugc chia lam
11 khoang nhu sau: 50um <D < 100um, 100pum
<D < 150pm, 150pm <D < 200um, 200pum <
D < 250um, 250pm < D < 300um, 300pum < D
<350um, 350pm < D < 400pum, 400pm < D <
450pm, 450pm < D < 500pm, 500pm < D <
550um, 550um < D < 600um. Tinh toan s6
lugng soi co gia tri duong kinh D trong mdi
khoang dé c¢6 két qua sy phan bd duong kinh
SOi.

Puong kinh sg¢i trung binh (Dw) 1a gia tri
trung binh duong kinh cia 500 soi ngau nhién
d6i véi soi chua xir 1y va soi xir Iy bang NaOH.

2.3.2. Xdc dinh dé bén kéo ciia soi

Do bén kéo dut cua soi xo dira duge do trén
may Tensilon RTC — 1210A cua hiang AND-
Nhat Ban, toc do kéo Smm/phut. Dbi voi mdi
mau, do 50 sgi khac nhau trong khoang duong
kinh tir 100-300um theo tiéu chuin ASTM
C1557-03[7] (Hinh 2). Mét s¢i xo dira duoc cd
dinh bang keo epoxy ¢ hai dau trén miéng gidy
bia cung ¢ duc 16 ¢ gitra. Tong chiéu dai miéng
bia:150mm; bé rong miéng bia: 25mm. Khoang
cach gitra hai vi tri dan keo: 50mm. Khoang

cach gitra tim cac 16: 25mm [8-9].
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Hinh 2. Mau do bén kéo cua sgi xo dira

2.4. Gia cong compozit cot soi xo dira va nhya
UPE

Cit nge“in so1 khoang 20-30mm, sg¢i dugc séy &
nhiét do 105°C trong 2 gio. Gia cong composite
trén khuon 20cm x 20cm x 3,2mm, ap luc ép 50
kgffcm? trong 2 gid & nhiét @6 phong. Ti &
nhya/soi = 4/6, ham luong MEKP 1%.
25. Xac dinh d9 bén kéo va bén uén cia
compozit

D6 bén kéo kéo va bén udn ciia compozit dugc
do trén may Lloyd LR 30K cua hang Lloyd-Anh
theo tiéu chudn ASTM D790 (bén uén) va D638
(bén kéo).

3. KET QUA VA BAN LUAN
3.1. Su phan b6 dwong kinh s¢i xo dira

Pudng kinh soi khong dong déu, phan b trong
mot khoang rong tir 50-600pm. Pudng kinh trung
binh soi 186,7um tip trung nhiéu nhat trong
khoang duong kinh tir 100um -200pm (chiém
59%). Céc soi c6 duong kinh D > 400um chiém ty
16 rat thap, nho hon 3% trong téng sb soi khao sat
(Hinh 3).

Dua trén két qua phan bd dudong kinh soi,
nhém nghién ctru tién hanh do co 1y cac soi co
dudng kinh dao dong tir 100um -300pum (chiém
79%) dé tang do 1ap lai va chinh xac cua phép do.
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Hinh 3. Sy phan b dudng kinh soi xo dira chua qua xir Iy NaOH

3.2. Anh huéng ciia ndng d9 % NaOH va
nhiét do xir ly 1én dwong kinh trung binh s¢i
x0 dira

Dua theo hinh 3, khi ting ndng d6 % NaOH
dé xir 1y soi tir 3%, 5% dén 7% thi duong kinh
trung binh cua soi (D) ciia soi giam dan. Diéu
nay van nhét quan khi xtr 1y soi bang NaOH tai
40°C, 50°C va 60°C.

So voi soi chua xtr 1y, thi Dy cua cac sgi da
qua xir Iy bang NaOH giam nhiéu tir 14- 24%.
Diéu nay dwoc ly giai 1a do qué trinh xu Iy
NaOH da bo
hecmicellulose, chi con lai chu yéu 1a cellulose
bén trong sgi. Khi ting % NaOH thi qua trinh

loai lignin, peptin va

loai bo cac thanh phin nay dién ra cang manh
dan dén Dy cta soi giam dan, tuy nhién Dy
giam khong nhiéu chi tir 2-3%.

Bang 1. Pudng kinh trung binh Dy, clia soi xo dira xtr Iy theo ndng d6 va nhiét do xu ly

Nong do NaOH
3% 5% 7%
Nhiét do
40°C 160.31 155.22 149.84
50°C 152.87 147.09 143.02
60°C 146.74 143.47 141.76
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Hinh 4. Sy thay d6i dudng kinh trung binh Dy ctia soi xo dira chua xtr Iy va da qua xir Iy bang
NaOH tai cac nong d6 % NaOH va nhiét d6 xir Iy khic nhau

3.3. Anh huéng ciia ndng d9 % NaOH lén dd
bén kéo dirt sgi xo dira

Dua vao cac sd lieu do bén kéo cua soi xo
dura chua xtr 1y va da qua xu ly NaOH tai 60°C
(Hinh 5) cho thay soi d qua xir Iy 3% NaOH c6
d6 bén kéo dit tang 42.5% so véi sgi chua xur 1y
va d6 bén kéo dut tiép tuc tang 1én 44.6% khi xir
1y v6i nong d6 5% NaOH. Piéu nay dugc giai
thich 1a do NaOH da giup loai bo cac phan vo
dinh hinh trong soi nhu lignin, pectin,
hecmicellulose 1am ham luong tinh thé trong soi

tang lén va soi xo dura tro nén x0p do cac vi sgi
rong nén dé dang dinh huéng theo chiéu ting

cua luc.

Tuy nhién khi ting nong d6 NaOH 1én cao
7% thi d bén kéo dut cia soi giam 8.3% so VGi
khi xir 1y voi ndng d6 5% NaOH, do d6 nén xir
Iy soi & diéu kién ém diu dé dam bao co 1y cua
SOl.

( W Seriesl; 3%M Seriesl; 5%: .
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Hinh 5. D6 bén kéo dirt ciia soi xo dira chua xir Iy va da qua xur 1y bang NaOH tai 60°C véi cac
ndng d6 % NaOH khéac nhau
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Hinh 6. Do bén kéo dut cua sgi xo dira chua xir Iy va da qua xur ly bang 5% NaOH tai

40°C,50°C, 60°C

Theo Hinh 6, d6 bén kéo dut cua soi tang
dan theo chiéu ting nhiét do xu 1y soi va sau do
tang cham. Cuy thé 1a khi ting tir 50°C 1én 60°C,
d6 bén kéo dut tang it (ting 1.4%). Diu nay
duoc giai thich 1a do NaOH lam phéan huy céc
thanh phén v6 dinh hinh trong soi, 1am sgi c6

cAu triic rdng x6p nén dé dinh hudng theo chiéu

3.5. Anh huwéng qua trinh xir ly s¢i dén tinh chat ¢

tang cua lyc, két qua la sgi do bén co 1y tang khi
xit 1y bang xGt. Viéc ting nhiét do xir 1y soi
cling l1am ting viéc phan hity cic phan vo dinh
hinh. Tuy nhién, cic phan nay trong sgi ciing
gidi han nén khi nhiét d¢ tang cao thi viéc phan
huy cac phan v6 dinh hinh nay ting chdm va dén

nhiét d0 nao do6 s€ khong ting nira.

ia compozit

Bang 2. Do bén udn va d6 bén kéo caa compozit tir soi xo dira va nhya UPE

nhiét d6 50°C, trong 6h

Tén méu P bén kéo (MPa) Po bén udn (MPa)
UPE+Soi x0 dira khong xur 1y 33.2 935
. \ 5 , M 0, 5
UPE+Soi xo dura xir ly bang 5%NaOH ¢ 417 104.2
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(@)

(b)

Hinh 7. Vat liéu composite tir sgi xo dira va nhya UPE
(a) UPE+Soi chua xir Iy, (b) UPE+Soi xi Iy bing NaOH

So véi composite lam tir sgi chua xu ly thi
d6 bén kéo va bén ubn cua composite lam tir sgi
da xir Iy tang 1én dang ké. Cu thé, do bén kéo va
bén uén ting lan luot 13 25.7% va 11.5%. Dbi
Vi sgi xir 1y, lignin va tap chit bi tach ra dang
ké, cellulose 16 ra ngoai bé mit soi, tang do
thim nhya lam ting co tinh ciia composite.

4. KET LUAN

a. Soi xo dira Bén Tre co su phan bd soi
khong déng déu, tap trung nhiéu 1a cac soi ¢o
dudng kinh tir 100-300pum (chiém 79%); d6 bén
kéo trung binh cta sgi 105.3MPa, phu hop Vvéi
cong bd cua Rai [10] trong d6 d6 bén kéo cua
soi xo dura tir 106-175MPa. Ciing can luu ¥
rang, soi xo dira chung t6i khao sat dugc tach
bang may tudc si lién hoan tir vo dira kho dudi
lyc tac dong co hoc I6n nén ciing cé thé anh
huéng t6i do bén cua soi.

b. Qua trinh dung NaOH xtr 1y soi lam gidm
duong kinh trung binh cda sgi, va gia tri Dy nay
giam dan khi tang nhiét 6 va ndng d6 % NaOH
xu ly.

¢c. Xir 1y soi bang NaOH ¢ diéu kién ém diu
(ndng o6 thap, nhiét do thap) lam ting do bén
kéo cua soi. Xir 1y soi tai ndng d6 5% NaOH va
nhiét d6 50-60°C c6 thé ting co 1y soi hon 40%.

d. Qua trinh xr Iy sgi lam tang kha nang
twong hop cua sgi xo dwra voi hhua UPE nén
lam ting co tinh cia composite.

Loi cdm on: Cac tac gia chan thanh cam on Pai hoc
Quéc gia Thanh phé H6 Chi Minh (VNU-HCM) da
tai tro- cho nghién ciru ndy trong khuén khé dé tai ma
56 C2013-20a-01.
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Investigate coir fibers’ properties produced by
coconut fiber extracting machine in Ben Tre and
research the treatment for fiber with NaOH solution
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ABSTRACT

Over past few years, the polymer composite
materials based on coir fibers have grown
rapidly and have even found new markets as
well as many research projects due to its cost
effect and environmentally-friendly manner. In
Vietnam, the coir fibers have a good quality,
especially in Ben Tre province. In this
research, we investigated the size of coir fibers
which was produced from dried nuts stripped
via hand-made coir fiber extracting machine.
The coir fibers with the largest diameter
distribution have evaluated the average tensile
strength. In the other hand, the coir fibers have
treated via a sodium hydroxide solution

process to obtained refine-coir fibers which
were following investigated the mechanical
testing based on composite materials of
polyester resin. The results showed that the
treatment of the sodium hydroxide solution
process causes a decrease of coir fiber average
diameter. Increasing the temperature and
concentration of sodium hydroxide solution
leads to the decreasing of coir fiber average
diameter. Moreover, the optimum condition
(5% of NaOH, 50°C) enhanced the tensile
strength of fibers reaching to 40% comparing
with those untreated fibers.

Keyword: Natural fiber, Coir fiber, Urea-formandehyde resin, polymer composite
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