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TOM TAT: Cic tinh chdt co hoc ciia compozit polypropylen (PP)/soi sisal xit Iy tang khi thém
MAPP (polypropylen ghép anhydrit maleic). Nhimg tinh chdt co hoc ciia compozit PP/sgi sisal xir
IW/MAPP da dwoc khdo sat. Khi tang ham lwong MAPP tir 2% va 3.5% (theo khéi lwong) so voi nén
nhya PP, d¢ khang va ddp ciia compozit dirgc cdi thién dang ké tang 27% va 38%, d¢ dan dai tang
21% va 36%; do bén kéo tang 35% va 95%; mé dun dan hoi tang 21% va 94%; mé dun uon tang 2% va
83% twong mg. Cdc tinh chit co dong (mé dun tich trir E’, mé dun thdt thoat E” va hé sé that thodt
tand) ciing dwge khdo sdt lién quan dén sw twong hop giita nén nhwa PP va soi sisal da xit Iy. E” va E”
tang khi tang ham lwong MAPP va T, gidm mot it khi tang MAPP. O nhiét dj cao, tand giam khi ting
MAPP, chitng 16 trong compozit PP/sgi sisal xir I)/MAPP, c6 hiéu vmg két dinh khi tang ham heong
MAPP. B¢ phén tan ciia soi trong nén nhya danh gid qua anh TOM. Hinh théi ciia compozit ¢ bé mdt
gdy ctia mau thir va ddp dwoc chup qua anh SEM. Két qua chirng 16 luc twong tdc giita soi sisal xir 1y va
nén nhiea PP tang khi tang ham lwong MAPP.

Tir khoa: cia compozit polypropylen (PP)/soi sisal.

1. GIOI THIEU

Tinh chét co hoc ciia compozit gia cudng
soi dira (sisal) thuong tuy thudc vao didu kién
xtr ly soi, ham lugng soi, nén nhya st dung,
loai va ham luong chat twong hop trong
compozit?). Co nhiéu céng trinh nghién ctru
lién quan dén hiéu qua cia chit tuong hop
polypropylen  ghép anhydrit  maleic
(MAPP)®®. Mieck va cong sy da xac dinh do
bén kéo va do bén truot ting 25% va 100%
tuong ng trén compozit polypropylen va sgi
gai (flax) khi sir dung chat twong hgp MAPP.

Vai nam gan déy, soi cellulose du6i dang soi

thién nhién di dwoc quan tdm nhiéu vi ching
cho compozit c6 mot s6 tinh chét co hoc duge
cdi thién so v6i véi nhiing vat liéu khong phai
dang soi®. Trong s6 cac loai soi thién nhién,
soi sisal ¢o tinh bén va do dai riéng cao va co
thé dugc dung nhu vt liéu gia cudng trong cac
nén nhya polyme d8 tao ra vat liéu compozit cd
chu tracPOONON0 g sisal 1a mot loai vat
liéu cellulose-lignin dugc tach ra tir cdy Agave
Sisalana va c6 thé c6 ddi dao & cac nude trong
ving nhiét d6iVP®" va ngay ca co thé canh
tac tréng trot & Viét Nam. Su két hop s¢i sisal

vao trong chat déo s& lam giam gia thanh va gia
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cuong tinh chét co hoc®. Khao sat & day duoc
thuc hién tao compozit trén nén nhwa
polypropylen (PP) gia cuong sgi sisal da xu 1y
bang xt va c6 thay d6i ham lwong chét tuong
hop 1a MAPP. Nén nhya polypropylen, soi
sisal dd dugc xur 1y va chédt twong hop duoc
tron co hoc dén trang thai nong chay. Céc tinh
chét co tinh (nhu do bén va dap, do bén kéo,
mé dun dan hdi, mé dun udn, do dan dai) da
duoc khao sat. Tinh chét co dong (E’, E”, va
tand) dugc nghién ctru trong khoang nhiét do -
50°C dén 160°C. Khéo sat do phén tan cua soi
trong pha lién tuc nén nhya polypropylen béng
kinh hién vi truyén quang (TOM). Sy két dinh
giita nén nhya polypropylen va soi dugc khao
sat qua hinh thai cia compozit bang cic anh
SEM.
2. THi NGHIEM

2.1. Vit li¢u

Nhya dugc dung trong compozit 1a nhua
téng hop izotactic polypropylen (iPP) co san
trén thi truong Viét Nam cua hang HMC
Polymer Co. Ltd., ching loai HP500N, co6 ty
trong 0.900 g/cm’, diém nong chay 164°C, do
két tinh 55%. Soi sisal l4y tir Tinh Ninh Thuén
— Viét Nam da duoc xir 1y bang NaOH 18%, &
100°C trong 30 phut, dwoc cit ngin lam soi gia
cuong cho compozit. Chit twong hop cho hé
compozit PP/soi sisal 1a izotactic polypropylen
ghép anhydrit maleic cung cip béi Eastman
Chemical Products Inc. c6 tén thuong mai
Epolene 43-wax. Epolene 43 wax 1a chét ban
két tinh, trong luong phan tir trung binh khéi
luong My, 1a 9100, trong lugng phan tir trung

binh sb 1a 3900, chi sb acid 47, ty trong 0.943
g/em’,

2.2. Chuén bi compozit

Compozit chira 35% sgi sisal xur ly 1am gia
cuong theo trong lugng nhua dugce tron trong
may Haake Rheomix 600, nhiét d6 gai dat &
180°C. Polypropylen va soi sisal xtr Iy cho vao
budng tron & nhiét do trén trong vong 4 phiit
v6i toc do 20 vong/phit, sau d6 thém chét
turong hop va ting téc do tron & 70 vong/phut
v6i tong thoi gian tron 1a khoang 15 phat.
Nhiét do cudi cung ting khoang 190-200°C,
momen ngau lyc tron (torque) dugc ghi nhan
trong sudt thoi gian tron 13 8-12 N-m. Sau khi
tron, hén hop compozit duge ldy nong ra va
dat vao khuoén nhom ¢ép day 2mm va ép thuy
luc & 180°C & 4p suét ban dau 1a 50 kg/em’
trong 2 phit, sau do tang ap dén 220 kg/cm’
trong 5 phut, sau thoi gian trén giam ap va lam
ngudi nhanh trong vong 3 phut, nhiét d¢ khuon
khoang 40°C lay san pham compozit ra dit
trong tui polyethylen va trong binh hit im
ding dé do cac tinh cht compozit.

2.3. Dung cu

2.3.1. Po tinh chit co tinh

M3u do d6 bén va dap loai izod duge do &
nhiét d§ phong theo tiéu chudn ASTM D256,
d6 bén kéo thuc hién trén may voi tbe dd kéo
50mm/phit theo tiéu chudn ASTM D638, d6
bén uén do theo ASTM D790.

2.3.2. Khao sat tinh co' dong

Thiét bi do phan tich nhiét co dong
(DMTA) 2980 TA Instrument Co. dugc st
dung do tinh co dong ciia compozit. Mau do

duoc chudn bi day Imm, dai 35mm, rdng
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10mm, do & chu ky 1, 5 va 10 Hz gia nhiét mau
tr -60°C dén 160°C véi tbc do gia nhiét
3°C/phut.

2.3.3.Kinh hién vi truyén quang (TOM)

Khao sat do phan tan soi sisal trong nén
nhua

2.3.4. Hinh thai hoc

Bé& mit mau giy ciia mau kiém nghiém va
dap dugc chup anh SEM.
3. KET QUA VA BAN LUAN

3.1. Tinh chit co tinh

Theo hinh 1, ching té do bén va dap cua
compozit PP 100%/s¢i sisal xtr 1y 35 % tinh
trén trong luong voi cac muc chét tuong hop
MAPP khéc nhau 0, 2, 3.5% trong lvong nhya
o nhiét d6 phong.
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Hinh 1. D6 bén va dap cua compozit PP 100%/s01i
sisal xur Iy 35%/MAPP véi ham luong MAPP thay
dbi do ¢ nhiét do phong

D6 bén va dap tang cham tir chit twong
hop 0% (163 J/m) dén 2% (177 J/m), nhung
tang nhanh & 3.5% (225 J/m). Chimg to do bén
va dép tang khi c6 chat twong hop va hoi ting
mdt chut khi ham lugng chét twong hop thém it

(2%) va tang nhanh khi & mot lyong chat tuong
hop thich ung (3.5%).

Anh huéng cia chat twong hop ciing xay
ra & d6 bén kéo, do dan dai, md dun dan hoi va
md dun ubn ching to trén cac hinh 2 dén 5.
Hinh 2 d¢ dan dai ting déu tir compozit khong
c¢6 chét tuong hop 1a 14%, ting 1én 17% khi
tang chét twong hop 2% va ting 1én 19% khi
chat tuong hop 1a 3.5%.
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Hinh 2. D6 dan dai cua compozit PP 100%/soi sisal
xit 1y 35%/MAPP v6i ham lugng MAPP thay ddi do
& nhiét d6 phong

Con d6 bén kéo (hinh 3), mé dun dan hdi
(hinh 4), mé dun udn (hinh 5) 1an luot 1a 16.7
MPa, 32.3 MPa, 1.86 GPa khi khong c6 chét
twong hop va dat 32.6 MPa, 62.7 MPa va 3.41
GPa tuong tng khi ham luong chit twong hop
1a 3.5%, nhu vay cac tinh chit d6 bén kéo, mo
dun dan hoéi va mo dun udn tang gan 100% khi
compozit c¢6 chét twong hop ting tir 0% dén
3.5%.
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Hinh 3. D6 bén kéo cila compozit PP 100%/s0i sisal
xit 1y 35%/MAPP véi ham lugng MAPP thay dbi do
& nhiét d6 phong.
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Hinh 4. M6 dun dan hdi ciia compozit PP 100%/sgi
sisal xtr Iy 35%/MAPP vé6i ham lugng MAPP thay
dbi do ¢ nhiét do phong.
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Hinh 5. M6 dun un ciia compozit PP 100%/sisal xir
1y 35%/MAPP v&i ham lugng MAPP thay dbi do ¢
nhiét d phong.

3.2. Tinh chét co dong

M6 dun tich trir (E”), md dun thét thoat
(E”) va tang thit thoat (tan &) theo nhiét d6 cua
cac compozit PP/soi sisal xtt 1y voi ham lugng
chit twong hop MAPP khac nhau (2% va 3.5%)
dugc tong két trong cac hinh 6 va hinh 7. Hinh
6 va hinh 7 chung to6 E’ cia compozit ¢6 3.5%

MAPP cao hon compozit c6 2% MAPP.

. Delts

Hinh 6. E’, E” va tand theo nhiét d¢ cua compozit
PP/soi sisal xir [j/MAPP 2% & cac tAn s 1, 5 va 10
Hz.

Hinh 7. E’, E” va tand theo nhiét d6 ciia compozit
PP/soi sisal xir [y/MAPP 3.5% & céc tin s 1, 5 va
10 Hz.

Trang 32



TAP CHi PHAT TRIEN KH&CN, TAP 14, S0 K2 - 2011

Hinh 6 va 7 cho biét E” clia compozit
PP/sgi sisal xir ly/MAPP tang khi tang ham
luong MAPP, cu thé ¢ 50°C, E” 12 208 MPa va
dat 230 MPa khi ham luong MAPP dung 1a 2%
va 3.5% tuong tmg. T, ctia cac compozit gidm
khi tang ham lugng MAPP, T, 1a 6.4°C va
5.7°C tuong ung ham lugng MAPP 2% va
3.5%. E” cao hon E’ ¢ ving chuyén tiép T,,
nghia 13 hiu nhu ning lugng trich trir E’ dung
dé bién dang da bi phan tan dudi dang nhiét co6
thé boi su ma sat tang giita cac mach phan tir.

Hinh 6 va 7, ching t6 cac duong cong tand
cua cac compozit PP/sgi sisal xtr [y/MAPP theo
nhiét do véi ham lugng MAPP thay ddi. O
nhiét 4§ cao hon 100°C, tand qua cao. O nhiét
dd cao (>50°C), tand tang khi tang ham luong
MAPP. O nhiét do thip (<50°C), tand giam khi
taing MAPP, cu thé & 50°C, tand 1a 0.051 va

0.044 tuong ung ham luong MAPP 2% va
3.5%. Chimg t6 d6 dinh bé mit giita soi va nén
nhua t6t hon chéng lai sy va dép khi tang ham
lwong MAPP khi chiu nhiét do dudi 50°C.
Ngoai ra, khi khao sat thay déi tan s6 rung 1, 5
va 10 Hz (trén hinh 6 va 7) cho théy su bién
thién tinh chat E’, E” va tand theo tan sb khong
dang Kké, chung té tinh két dinh cta soi va nhya
¢6 hiéu tmg tét khi ¢6 hién dién MAPP.

3.3. Khio sat sy phan tin s¢i bing kinh
hién vi truyén quang (TOM)

Qua kinh hién vi truyén quang cho thiy su
phin tan cia cac loai s¢i trong cic mau
compozit 35% soi da dugc xir 1y khi c6 su thay
d6i ham luong MAPP 0%, 2% va 3.5%.

Hinh 8. Anh TOM ciia compozit PP/35% soi sisal da xir 1y/0% MAPP
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Hinh 9. Anh TOM cuia compozit PP/35% soi sisal
da xir 19/2% MAPP

ETRE SN

Hinh 10. Anh TOM ctia compozit PP/35% soi sisal
da xtr 19/3.5% MAPP

Hinh 8 khi khong c6 MAPP, s¢i bi chay va
phan tan kém trong nén nhya polypropylen. So
sanh v&i hinh 9 va hinh 10, cac compozit co
ham lugng 2% va 3.5% MAPP tuong ung, 1o
rang compozit ¢6 3.5% MAPP c6 ciu triic min
hon do sy phén tan tbt cua soi va do phén tan
soi twong d6i dong déu hon trong pha lién tuc
cuia nén polypropylen.

3.4. Hinh thii hoc ciia cic composite

Céc anh SEM cua cic bé mit gy cia cac
composite PP/sgi sisal xtr Iy/MAPP sau khi thir
va dép giy & cac hinh 11, 12 va 13 cho thiy bé

mat gdy cia compozit vdi ham luong MAPP
3.5% thi lang va phang hon compozit khong co
va c6 ham lugng MAPP 2%.

Hinh 11. Anh SEM cua compozit PP 100%/s¢i sisal
xu ly 35%/ khong c6 MAPP

P A 5 - X e

Hinh 12. Anh SEM cila compozit PP 100%/s0i sisal
xu Iy 35%/MAPP2%

Hinh 13. Anh SEM ciia compozit PP 100% / s¢i
sisal xir Iy 35% /MAPP3.5%
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4. KET LUAN 3.Cac anh TOM chung t0 ham luong
1. Tang MAPP trong compozit PP/soi sisal MAPP ting tao diéu kién cho soi min hon,

xir 1y cai thién tinh chét bén va dap va lam ting phan tan va déng nhat hon.

cac tinh chit do bén kéo, d6 dan dai, mé dun 4.Céac anh SEM cho thiy lyc tuong tac

dan hdi va mé dun udn. giita nén nhwa PP va soi sisal xi 1y tét hon khi
2.Tang MAPP lam giam T, cta compozit tang MAPP.

so v6i compozit khong dung MAPP, ching to

¢6 su twong hop t6t hon.

MECHANICAL PROPERTIES OF THE VIET NAM SISAL FIBRE REINFORCED
POLYPROPYLENE COMPOSITE

Nguyen Huu Nieu”, Phan Thanh Binh®, Huynh Sau”
(1) University of Technology, VNU-HCM; (2) VNU-HCM

ABSTRACT: The static mechanical and dynamic mechanical properties of the treated sisal fiber
reinforced polypropylene composites were improved by adding the compatiblizer PPgMA
(polypropylene-grafted-maleic anghydride). The mechanical properties of the composites have been
evaluated. By increasing PPgMA dosages from 2% and 3.5% by weight of PP matrix; the impact
strength of the composites were significantly improved by 27% and 38%; the elongation increased by
21% and 36%, the tensile strength increased by 35% and 95%; the elastic modulus increased by 21%
and 94% and the flexural modulus increased by 2% and 83% respectively. The dynamic mechanical
properties (the storage modulus E°, the loss modulus E” and the loss factor tand) have been
investigated in relation to the compatibility between the PP matrix and the treated sisal fibers. E’ and
E” increased by increasing dosage of PPgMA and T, decreased a little when increasing the contents of
PPgMA. At higher temperatures, tand increased and at lower temperature tand decreased when
increasing dosage of PPgMA. It is shown that PP/treated sisal fibers/PPgMA composites have shown
the effects of cohesion when increasing the PPgMA. The fiber dispersion was studied by the
transmission optical microscope (TOM). The morphology of the composites samples fractured by the
impact strength tests have been studied using scanning electronic microscopy (SEM). The results show
the improvement of the interaction forces between treated sisal fibers and PP matrix at higher levels of

PPgMA.
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