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NGHIEN cJU CHE TAO VAT LIEU POLYME PHAN HUY SINH HOC
TREN CO SO NHUA POLYLACTIC AXIT GIA CUGNG BANG
SOl NUA (NEOHOUZEAUA DULLOOA)
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TRAN VINH DIEU, DOAN THI YEN OANH, NGUYEN PHAM DUY LINH, LE bUC LUGNG
Trung tdm Nghién citu Vdt lidu Polyme, Truong DHBK Ha Noi

SUMMARY

Neohouzeana dullooa fibers were prepared by mechanical method. Its composition and
morphology of fibers were studied. The analytical result shown most of hemicelluloses and lignin
were removed. FTIR spectroscopy shows that strong sharp peak in the untreated bamboo
spectrum at about 1736 cm™ corresponding to carbonyl group (C=0}, but this peak disappeared
in alkaline treated bamboo spectrum. Bamboo fiber reinforced polylactic acid composites have
been prepared by 40% fiber contents. The mechanical properties of composite were also tested.

- M3 PAU

Ngay nay vét liéu polyme phan huy sinh hoc
ngay cang dugc nhiéun nha khoa hoc quan tam
nghién cttu vi ching khong gay ra tic doéng xau
v6i méi trudng sinh thai. Tuy nhién, hdu hét cic
vat liéu polyme phan huy sinh hoc duge ché tao
tlf nhya nén va chét gia cudng c6 kha nang phan
hiiy sinh hoc thudng cé gid thanh dat hon vat
liéu plastic truyén thdng. Trong nhiing nam gan
day, ngudn sgi ty nhién di dugc nhi¢u nha khoa
hoc chii ¥ dén do cay cho soi phat trién nhanh
va c6 kha ning tai tao. Tre mia cé d6 bén riéng
16n, nhét la theo chiéu doc sgi va ti trong nho
nén con dudc goi 1a “soi thuy tinh t nhién” {1-
3]. Nhung trén thire t€ viéc sir dung sgi tre nia
lam vat liéu gia cudng van con gap khé khan
nhu dé hidt 4m 18n, lién két soi nhya phu thude
nhiéu vio tinh chat bé mat sgi...[4,5,7,8]. Chinh
vi vay, viéc ché tao sgi, bién tinh s¢i va ung
dung lam chat gia cudng cho vét liéu polyme
phan hity sinh hoc la nhimg huwéng nghién ciu

dang dugc quan tam. Dé khic phuc nhimg
nhugc diém néu trén va ting cudng kha nang
lién két gilta nhua nén va sgi gia cudng, di tién
hanh dinh gid dnh hudng coa phuong phép xir 1y
dén tinh chdt sgi nita ding dé ch€ tao vat liéu
polyme phéan huy sinh hoc.

II - THUC NGHIEM

1. Nguyén liéu

- Nhua polylactic axit cua hing Nature
Works @ PLLA polymer 2002 D (M¥), san
phim & dang hat cia Nature Works LLC, ty
trong 1,24 g/cm®, nhiét do néng chay 160-
180°C.

- Nita twoi cla tinh Thanh Héa, ¢é ham
lugng phén tro 2,61%;

- NaOH k¥ thuat (Trung Quoc).
2. Phuong phap gia cong
a) Phurong phdp ché tao soi nita
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Nifa tuoi duge cit va ché thanh thanh dai,
dugc can trén mdy can hai truc va clo tich co
Ky hiéu SNO. Soi xir ¥ bang dung dich NaOH
0,1 N, trong 72 gi& & nhiét d6 phong ¢6 ky hiéu
SN1 [5, 6]; soi nita xir 1y bang dung dich NaOH
1 N, & nhiét d 90°C trong 2 gi& ¢6 ky hiéu SN2
vd s0i niia tich nd bing hoi nuéc cé ky hiéu
SN3 [7]. Sci nita sau khi xr 1y trong dung dich
NaOH duogc rira sach bing nudc, phO’l vd sdy
kho, sau dé ép thanh cdc tam mat dé ché tao vat
liéu compozit.

b) Phuong phdp ché'tao vdt liéu compozit

Vit liéu compozit duge ép ndéng trong khuon
trén may €p Gotech 30 tdn (Dai Loan) & nhiét
do 170°C, ap luc 50 kG/cm’ trong 25 phuit.

3. Cac phuong phap xéc dinh tinh chat
a) Tinh chdt cia soi

- Do bén kéo cuia soi nita xdc dinh trén mdy
kéo soi LLoyd, 0,5 KN (Anh), t6c do kéo 5
mu/phut.

- D6 bén bam dinh cha soi va nhua xéc dinh
trén mdy LLoyd 0,5 KN (Anh), t5¢ do kéo 2
mm/phiit,

- Dudng kinh soi xdc dinh bang kinh hién vi
quang hoc véi d¢ phong dai 1000 14n.

- Thanh phan hod hoc bé mat sgi nghién ciiu
thong qua phan tich pho héng ngoai IR trén mdy
Tensor 27 cia hang Bruker (M§) v6i do phan
gidi 4 cm’

b) Tinh chdt cia vt liéu compozit

- P06 bén kéo xdc dinh theo tigu chuin ISO
527-1 trén may INSTRON 5582-100 KN (M¥).
Téc do kéo 5 mm/phat & 25°C, do 4m 75%.

- D§ bén udn xdc dinh theo tidu chuin ISO
178-1993 trén mdy INSTRON 5582-100 KN
(M3). T6éc do udn 5 mm/phit & 25°C, do 4m
75%.

- D6 bén va dap xdc dinh theo tiéu chuin
ISO 179-1993 trén mdy Radmanna ITR-2000
(Uo).

- Cau triic hinh thdi cha sgi va vat liéu xac
dinh bang phuong phdp chup anh trén kinh hién

vi dién tr quét (SEM) JEOL JMS 6360 LV
(Nhat Ban).
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Il - KET QUA VA THAO LUAN

1. Tinh chat cia soi nira
a) Xdc dinh ham dm ctia sgi nita

Ham 4m cha soi nia ché tao theo cic
phuong phip néu trén ¢6 ky hiéu SNO, SN1, SN2
va SN3 trinh bay & bang 1.

K&t qua & bang 1 cho théy, loai s¢i SN1 sau
khi xu 1y bing dung dich klem 0,IN, 72 gio ¢
nhiét do phong c6 do hdt 4m cao nhit. C6 thé
sau khi xir ly da loai b6t mot phan tap chat trén
bé mat soi va s6 luong nhém -OH trén bé mat
cao hon s0 vOi ba loai sgi néu trén nén kha nang
hit 4m 16n hon.

Bdng 1: Ham am cfia sgi nifa trude va sau khi xir

1y kiém
Loai sgi Ham am, %
SNO 11,1181
SN1 18,3964
SN2 14,5297
SN3 11,8947

b) Xac dinh dg bén kéo cuia sgi

D khao st bon loai soi nita SNO, SN1, SN2
va SN3 méi loai 50 miu do. Két qua trmh bay
trén hinh 1.

Tw hinh 1 nhan thay, dé bén clia sgi SN1
va SN2 16n hon loai SNO lan lugt 13 30,74% va
18,37%. D6 la sau khi sgi duge xir 1y kiém thi
mot phin lignin vA hemixenlulo bi tich ra, do
dé céc soi dé dang dinh hudng theo huong kéo
va su phan bé tai trong trong bd s¢i tot hon nén
d¢ bén kéo cia loai sgi SN1 1én hon loai chua
dugc xir 1y kiém. Sgi SN3 ¢6 do bén kéo thap
hon so v6i SNO, ¢6 thé do diéu kién tich soi
chua dat t6i wu. Tir két qua nay, da lya chon loai
SNO va SN1 dé so sanh va lam céc thi nghiém
ti€p theo.

Xdc suat tich tu do bén kéo cla hai loai sai
nifa SNO va SN1 dugc trinh bay trén hinh 2. Tir
hinh 2 nhan thay, d6i véi loai sgi SNO, d6 bén
kéo tap trung trong khoang tir 100 dén 300 MPa



con d6i voi sgi SN1, do bén kéo phan bd trong
khoang rong hon tir 100 dén 400 MPa.

¢) Cdu triic bé mdt soi mia trude va sau khi xir
Iy kiem

Bé mat sgi nia trude va sau khi xir 1y kiém
trinh bay trén hinh 3.

Tir hinh 3 cho thdy, soi nita loal SN1 sau khi

XU 1y kiém c6 bé mat dong nhat hon so véi céc
loai cOn Jai chitng t6 trong qud trinh xir ly da
loai bo dwege mot phidn 16n  lignin  va
hemixenlulo va cdc tap chat khac trén bé mat soi
do dé 1am thay déi ddng ké khéng nhitng ciu
triic bé mat sgi ma con ca thanh phin hod hoc
cua soi. Ké qua nay cé thé lam soi ¢ thé tham
nhua t6t hon va tang kha nang bam dinh giita soi
va nhua.
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Su thay d6i thanh phan bé mat soi nita duoc
thé hién rit r5 qua phan tich phé héng ngoai.
Két qua phan tich duge trink bay ¢ hinh 4.

Tir hinh 4 nhan thay, su tn tai dinh hdp thu

Soi nita tach nd hoi nudc

1736 cm™' 16 nét trén phé hong ngoeai cia soi
nita chua xir 1§, dinh hap thu nay dac trung cho
lién két C=0 cua hemixenlulo va lignin nhung
né da khong xuat hién trong phd hdp thu cia soi
da xir 1y SN1.

Soi nita xir Iy kiém nong 1N, 90°C, 2 gid

Hinh 3: Anh SEM cila bé mat soi nita trudc va sau khi xit 1y kiém
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Hinh 4: Phé IR clia soi nita SNO va SN1
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d) B¢ bam dinh giita nhua polylactic axit (PLA)
va s nita
D6 bam dinh giita soi nita va nhya PLA thé
hién & d6 bén truot trinh bay & bang 2.
K&t qua bang 2 cho thdy, loai sgi SN1 ¢6 do
bam dinh t&t hon so véi cac loal soi con lai va

40% khéi lugng. Do bén kéo, udn va do va dap
cla cdc méu vat ligu trinh bay trén hinh 5, 6 va
7.

Bdng 2: Do bam dinh trung binh giita soi nita va
nhua PLA

cao hon 57,3% so véi SNO. Loai sqi Do ":¢n truot, MPa
2. Khio sat anh hudng coa ty 1é soi/nhua dén SNO 2,11
tinh chat ciia vat liéu compozit SN1 3,32
D3 ti€n hanh khao st anh hudng chia ty 1& SN2 2.98
giita sogi/nhya dén tinh chat coa vat liéu SN3 3.07
compozit, ham lugng mat nita thay déi tir 30 dén
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Hinh 5: D6 bén kéo cia vat li¢u compozit PLA-sgi nita

Tir cac hinh 5 va 6 cho thay, khi tang hAm
lugng soi nda thi do bén cua vat liéu compozit
tang va dat gia tri cao nhét & 40%. D6 c6 thé 1a
do ham luong mat nita ting lam kha nang ti€p
nhin ng suit ndi cua vat li¢u tang theo. Nhu
viy, vé 1y thuyét con cd kha ning tang ham
lugng sgi nda trong vat litu compozit. Tuy
nhién, & ham lugng s¢i nita tang dén 50% thi vt
litu compozit nhan dugc khong dong nhat do
PLA cé tinh chay kém.

IV - KET LUAN

1. Pi tién hanh xu 1y soi nita theo mot s6

phuong phdp: xir I bang dung dich NaOH 0,1
N trong 72 gi¢ & nhiét do phong (SN1) va soi
nida xir 1y bang NaOH 1 N, 2 gi¢ & nhiét do
90°C (SN2). Két gua cho thdy, loai sgi SN1 ¢6
do bén kéo 393,78 MPa, ting 30,7% so véi soi
chua xur 1y.

2. Pa ché tao vat liéu compozit bang céch
sap x€p xen ké cdc tdm nhya PLA va mat nia,
ép & nhiet do 170°C, luc ép 50 KG/em?, thoi
gian ép 25 phut.

3. Pa khao sdt anh hudng ham lugng ctia soi
nita dén tinh chat co hoc cia vat lien PC. V&
ham luong soi 40%, vat liéu compozit c6 do ben
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kéo 23,70 MPa, do bén udn 42,73 MPa va d¢  bén va dap 2,88 kJ/m’.
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Hinh 7: PO bén va dap cua vat liéu compozit PLA-sgi mta
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