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ABSTRACT

After extracting by machine method, Neohouzeaua dulloa fiber was treated by alkali 1 N
solution, within 2 hours at temperature 90°C. The testing on the interfacial shear strength showed
that with treated fiber was increased 23.6% compared to untreated one. The tensile, flexural and
impact strengths of polymer composites (PC) were improved 444%, 75% and 161% respectively
compared to PC-untreated one. The effect of concentration of polyvinyl alcohol solution on
composites was carried out. The results revealed that, at concentration of 12%, the composite
was easier to manufacture and processed potential mechanical properties. The effect of
pentaetythritol and polyetylenglycol contents on mechanical properties of PC was carried out.
The results showed that at the content of 13% pentaerythritol and 7% polyethyleneglycol, the
received materials processes potential properties and easy to manufacture.

- MO PAU

Cac compozit sinh hoc (con goi la compozit
xanh) thuong c4u tao tir soi sinh hoc va chat déo
sinh hoc di tir cdc ngudn nguyén liéu tai tao.
Tuy nhién, chét déo di tir nguon nguyén liéu tai
tao c6 thé khong phan huy sinh hoc vi con phu
thuoc vao céu tric va phan tng doéng ran trong
qué trinh gia cong cdc compozit sinh hoc. So véi
nhua nhiét ran, nhua nhiét déo c¢6 kha nang téi
sinh nén it tic dong x&u hon dén moi truong.
Hon nita, cdc san phdm sinh hoc nhan dugc tir
ngudn nguyén liéu tdi tao c¢6 kha nang can bing
dioxyt cacbon. Cho dén nay, hau hét cac polyme
sinh hoc chua thé canh tranh vé gia ca so v6i céc
polyme trén co s& hod dau dang chi€ém uu thé.
Mac du vay, néu biét thiét k€ va dp dung k§
thuat phtt hop vin c6 thé tao nén compozit sinh
hoc c6 stic hap dan d6i véi thi truong. Viéc nhan
ra nhitng Gng dung méi cta compozit sinh hoc
dan dén ma rong nhu ciu & quy mo 16n va do d6
dam béo tinh bén viing [1 - 4].

Vat liéu PC trén co s& polyme phéan hity sinh
hoc gia cudng bing soi thuc vat khong nhitng c6
nhiing tinh chat t6t khi st dung, ma con c¢6 kha
nang phan hay sinh hoc sau st dung [5]. Nhitng
nam gan day, viéc nghién ciu ché tao loai vat
liéu nay dang dugc quan tam va tng dung rong
rdi trong nhiéu linh vuc khéac nhau [6, 7]. Viét
Nam ¢6 trit luong cdc loai thuc vat ¢6 kha nang
lay sgi 16n, dac biét 1a cdac cay ho tre nida véi
nguon nguyén liéu phong phi va cé kha nang tai
sinh nhanh. Chinh vi vay, da ti€én hanh nghién
ctru ché€ tao vat liéu compozit sinh hoc trén nén
polyvinyl ancol gia cudng bang sgi nia.

II - THUC NGHIEM

1. Nguyén liéu va héa chat

Nhua PVA loai 205 va 217, Kuraray Poval
(Singapore).

Cay nita dugc 14y tir Thanh Héa.
NaOH k¥ thuat 96% (Trung Qudc).
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Glyxerol, pentaeritrit 98%, polyetylenglycol
(Trung Qudc).

2. Phuong phap khao sat tinh chat cua soi
nita
Phuong phdp tdch va xu Iy soi nita

Da ché tao va khao sat tinh chat cua hai loai
soi nita dudi day:

Loai 1: Nta chua xtr Iy duoc tach bang mdy
cong nghiép.

Loai 2: Nta dugc xtr Iy bang dung dich
NaOH 1 N 6 90°C trong 2 gi0, sau d6 dugc tach
bang mdy cong nghiép.

Do bén kéo cua sgi duoc xdc dinh trén may
LLOYD 0,5 KN (Anh) véi toc do kéo 5
mm/phuit.

Do bén bén truot gilta soi va nhua duge xac
dinh trén may LLOYD 0,5 KN (Anh) véi toc
do kéo 2 mm/phit.

3. Cac phuong phap xac dinh tinh chat co
hoc caa vat lieu PC

a) Do bén kéo

Po bén kéo dugc xac dinh theo tiéu chuin
ISO 527-1993, trén mdy INSTRON 5582-100
KN (M¥), toc do kéo 5 mm/phdt & nhiét do
25°C, d¢ 4m 75%.

b) Do bén uon

Do bén uon dugc xac dinh theo tiéu chuin
ISO178:1993, trén mdy INSTRON 5582 -
100KN (M¥), v6i toc do kéo 5 mm/phit & nhiét
d6 25°C, d6 4m 70%.

¢) Do bénva ddap

Do bén va dap Charpy dugc xdc dinh theo
tieu chudn ISO 179-1993 (E), trén mdy
Radmana ITR - 2000 (Uc).

III - KET QUA VA THAO LUAN

1. Po bén truot giira soi nira va nhua PVA

Do bén trugt clia sgi nita va nhua PVA duoc
thuc hién v6i 50 mau soi chua xtr Iy va 50 mau
soi da xur 1y bang dung dich NaOH & néng 1 N,
nhiét do 90°C va thoi gian 2 gio. Két qua trinh
bay & hinh 1.

Xéc suét phan bo
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Hinh 1: Xac xuat phan bd va do bén truot cua hai loai soi nita véi nhua PVA

Hinh 1 cho thdy, xdc sudt phan bo do bén
trugt giita cac pha (IFSS) cua sg¢i chua xtt 1y véi
nén PVA tap trung trong khoang tir 1,7 MPa
dén 3,7 MPa va do bén truot trung binh cta sgi
chua xtr 1y 1a 2,58 MPa. Do bén truot cua sgi xu
ly bang dung dich NaOH 1 N, & 90°C trong 2
gio tap trung trong khoang 2,1 MPa - 5,2 MPa
va do bén truot trung binh cua soi xir Iy NaOH
3,19 MPa. Két qua cho thdy do bén truot cua soi
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sau xU ly cua nhua PVA tang 23,6% so véi soi

chua xtr 1y.

2. Tinh chat co hoc cua vat liéu polyme
compozit (PC) trén co s6 nhua PVA va
mat nita

a) Phuong phap ép nguoi

- Anh hudng cta xtr 1y kiém dén tinh chét co 1y
vat liéu PC



Dé khao sat anh hudng ctia phuong phap xir
1y soi nita dd ti€n hanh ch€ tao vat liéu PC véi
ham lugng soi 1a 65% theo khoi lugng véi soi
nita khong xur 1y kiém va sgi nida duge xt ly
bang dung dich NaOH 1 N, & nhiét do 90°C
trong 2 gio.

K&t qua xac dinh tinh chit co hoc vat liéu
PC ctia sgi nita chua va da xu 1y kiém véi nhua
PVA duoc trinh bay trén hinh 2.

Tir hinh 2 nhan thdy vat liéu PC ctia soi duoc
xu 1y kiém véi nhua PVA ¢6 tinh chat co hoc
tang dang ké so vdi vat lieu chua xtr 1y kiém véi
nhua PVA: do bén kéo tang 444%, do bén uon
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tang 75% va do bén va dap tang 161%.

Anh huéng ctia nong do dung dich PVA
dén tinh chat co hoc vat liéu PC

Tinh chat co hoc cua vat liéu PC phu thuoc
rat 16n vao kha nang thdm nhua vao soi gia
cuong va phu thudc nong do dung dich PVA.

Dé khao sit 4nh hudng clia ndng do dung
dich dén tinh chat cua vat lieu PC da tién hanh
ché tao mau v6i ham lugng soi gitt nguyén 65%
(theo khoi luong), nong do dung dich PVA thay
déi 12, 15 va 20% theo khéi luong. Két qua
nhan dugc trinh bay trén hinh 3.
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Hinh 2: Tinh chit co hoc cua vat liéu PC gia cudng bang soi nita chua xur 1y va da xir 1y bang dung
dich NaOH
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[] Mau 1.1: Nong do dung dich PVA 12% PKL
[=] Mau 1.2: Nong do dung dich PVA 15% PKL
Mau 1.3: Nong do dung dich PVA 20% PKL

Hinh 3: D0 bén co hoc cta vat liéu duge ché tao & cdc nong do PVA khac nhau

Céc so6 liéu trén hinh 3 cho thay, néng do
dung dich PVA cang cao tinh chét co hoc cua
vatt lieu PC cang giam va tinh chat co hoc cla
vat lieu PC véi nong do dung dich PVA 12% la

cao nhat. Néu giam noéng do dung dich PVA
thap hon 12% thi thoi gian gia cong 1au hon va
do nhét thap lam anh hudng dén ty 1é nhua-sgi
cta vat lieu. Do d6, néng do dung dich PVA
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dugc giit & 12% cho céc nghién cttu ti€p theo.

- Anh hudng cia ty 1¢ soi dén tinh chét co
hoc ctia vat liéu

Kha nang gia cuong cua sgi dat hiéu qua
cao nhat khi ty 1¢ gitta sgi va nhua nén dat gi4 tri
toi wu. Do d6, viéc khao sat tim ra ham luong
soi nifa to6i wu 1a rat can thiét. Dé khdo sit anh
hudng cta ty 1€ soi da thuc hién ché tao cdc mau
compozit v6i nong do dung dich PVA 12%, ty
1¢ soi thay déi 40, 65, 75% theo khoi lugng. Két
qua nhan duoc trinh bay & hinh 4.

Tt hinh 4 cho thdy, vat lieu PC c6 ham
luong sgi 1a 65% cho tinh chit co hoc tot nhat.
Cu thé, do bén kéo dat 49,6 MPa, do bén uén
35,5 MPa, va do bén va dap 22,3 KJ/m?. Do d6,
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da luya chon ty 1& sgi/nhua = 63/35 theo khoi
lugng.

b) Phuong phap ép nong

Phuong phap gia cong ciing anh hudng rat
16n t6i tinh chat cha sian phdm. DA tién hanh
khao sat mot s tinh chat cua vat liéu gia cong
bang phuong phap ép néng trong khuon.

+ Anh hudng cta ching loai nhua dén tinh
chat co hoc vat liéu

Trén thi truong Viét Nam hién cé hai loai
nhua PVA 205 (dang xo dira) va PVA 217 (dang
hat). Da thuc hién ché& tao 2 mau compozit trén
nén hai loai nhua nay theo cong thiic trinh bay &
bang 1.
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L1 MAu 2.1: Ty lé sgi/nhua: 40/60 (KL);
] MAu 2.2: Ty 1é sgi/nhua: 65/35 (KL);
Mau 2.3: Ty ¢ soi/nhya: 75/25 (KL).

Hinh 4: Tinh chat co hoc cta vat liéu & céc ty 1& soi/nhua khac nhau

Bdng 1: Cong thiic ché tao vt liéu PC

Tén mau | Loai PVA | Ty lIé soi/nhua (KL) | No6ng do dung dich, % | PVA/Glyxerol (KL)
4.1 PVA 205 65/35 12 73/27
4.2 PVA 217 65/35 12 73/27

Da tién hanh xéac dinh tinh chat co hoc ctia hai loai mau trén, két qua dugc trinh bay trén

hinh 5.

Tit hinh 5 nhan thdy, nhua PVA 217 cho tinh chit co hoc vat liéu t6t hon PVA 205.

Da tién hanh khao sdt anh hudng clia thanh phan chat héa déo dén tinh chat vat liéu & ty 1&
soi/nhua = 65/35, nong do dung dich PVA 12%, theo cong thiic trinh bay & bang 2.

Két qua khao sat tinh chét co hoc cuia cdc man trén dugc trinh bay trén hinh 6.
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O Mau 4.1 (nhuya PVA 205) [C1Mau 4.2 (nhua PVA 217)

Hinh 5: Tinh chat co hoc clia vat liéu PC tir hai loai nhwa PVA 205 va PVA 217

Bdng 2: Cong thiic ché tao vat liéu theo ty 1é sgi/nhua = 65/35, néng do dung dich PVA 12%

Tén Loai PVA Ty 1¢ sgi/nhua | Nong do dung PV A/glyxerol/ pentaeritrit/PEG
mau oal (KL) dich, % (KL)
5.1 PVA 217 65/35 12 73/27/0/0
5.2 PVA 217 65/35 12 53/27/13/7
o 40 35.7
- 35 30.07 \
t%s 30 h \
25 22.1
20 \ 15.9
15 W 12.3 12.2
10 \ \ N
. N N N

Po bén kéo, MPa Do bén uén, MPa Do bén va dap, KJ/m?
O Mau 5.1 MaAu 5.2

Hinh 6: Tinh chét co hoc ctia vat liéu PC véi cac chat héa déo khac nhau
Ti hinh 6 nhan thdy, khi thém pentaeritrit va PEG dong vai tro chat hoa déo, tinh chét co
hoc clia san pham tang, d& ép néng, san pham khong bi bién mau nhiéu.
+ Anh hudng ctia ham luong soi dén tinh chat co hoc san phim
Dé khéo sit anh hudng clia ham luong soi dén tinh chét co hoc clia san pham ché tao dugc,

da ti€n hanh chuén bi cdc mau c6 thanh phén trinh bay & bang 3.

Bdng 3: Thanh phan cua cidc mau vat liéu

Ten miu Loai Ty 1é soi/nhua | Nong do dung dich, | PVA/glyxerol/pentaeritrit/PEG
PVA (KL) % (KL)
6.1 PVA 217 40/60 12% 53/27/13/7
6.2 PVA 217 50/50 12% 53/27/13/7
6.3 PVA 217 60/40 12% 53/27/13/7
6.4 PVA 217 65/35 12% 53/27/13/7
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Két qua xac dinh tinh chit co hoc trinh bay trén hinh 7.
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Hinh 7: Tinh chét co hoc cta vat liéu PC ché tao duogc & cac ham lugng
ty 1& soi/nhua khac nhau

Tt hinh 7 nhan thdy & ham lugng sgi 60%,
tinh chat co hoc cta vat liéu 12 t6t nhat, cu thé
do bén kéo dat 47 MPa, do bén uén 32,2 MPa
va do bén va dap 20,2 KJ/m”.

IV - KET LUAN

1. DBa khdo sit anh hudng cta xtr 1y kiém doi
vGi soi nita dén tinh chéat co hoc cua vat liéu PC.
Sau khi xtr Iy do bén kéo tang 444%, do bén uon
tang 75% va do bén va dap tang 161% so véi vat
liéu v6i sgi chua xur 1y kiém.

2. ba khao sat anh hudng ctia nong do dung
dich PVA dén tinh chat co hoc cta vat liéu PC
va nhan thay, dung dich PVA c6 nong do 12%
cho tinh chat co hoc vat liéu cao va dé gia cong
hon.

3. D3 khao sat anh hudng ctia ham lugng sgi
dén tinh chat co hoc cta vat liéu PC va nhan
thdy, v6i phuong phap ép ngudi trong khuon thi
ham luwong soi t6i wu 12 65%, con phuong phap
ép néng ham luong sgi t6i uu 1la 60% theo khoi
lugng. Da khao siat anh hudng ctia ching loai
nhua PVA c6 trén thi truong Viét Nam dén tinh
chat co hoc cta vat liéu, két qua cho thdy PVA
217 cho tinh chét co hoc vat lieu PC t6t hon
PVA 205.

4. Da ti€n hanh khao sat anh hudng ctia chat
héa déo cho vao PVA dén tinh chit co hoc cla
vat lieu ép noéng. Khi cho thém 13% (KL)

Tdc gid lién hé: Tran Vinh Diéu

pentaeritrit va 7% (KL) PEG vao thanh phan
nhua nén thi san phdm cho tinh chat co hoc t6t
hon va dé gia cong hon.
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Preparation of biodegradable composites based on polyvinyl alcohol reinforced by Neuhouzeaua
dulloa fiber
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