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Tom tait

Mang composite dioc két hop tir cac polymer dé phan huy sinh hoc polyvinyl alcohol
(PVA) va microfibrillated cellulose (MFC) dat dé bén co tot. Véi mau PVA/MFC ti 1é 70/30 ¢6
mat chat tao lién két ngang glyoxal dat két qud kha quan. Bé bén kéo dit 37.53 Mpa, mé dun
Young 538.85MPa. Két qua SEM cho thdy sw dong nhdt cdu hinh ciia MFC trong PVA nhw
khang dinh thém vai trd tgo lién két cua glyoxal. Bén canh dé, ham lwong MFC cang cao thi
mau cang dé phan hiy trong méi trieong. Pé cdi thién dg gidn dai cia mau thi két hop thém
chat héa déo. Céc két qua trén hiza hen mang composite PVA-MFC nay tré thanh san pham
than thién méi triong cé thé thay thé san pham khdng phan hay truyeén thong.
T khéa: mang composite, phan huy, sinh hoc
Abstract

SYNTHESIZING BIODEGRADABLE COMPOSITE FROM POLY VINYL
ALCOHOL AND MICROFIBRILLATED CELLULOSE

Composite membranes which are combined from the biodegradable polymer PVA
(polyvinyl alcohol) and MFC (microfibrillated cellulose) have a good mechanical strength. A
film with ratio PVA/MFC 70:30 that has a chemical crosslinking glyoxal gets a positive result.
The tensile strength is 37.53 Mpa and high value of Young’s modulus is 538.85 Mpa. SEM
result shows the uniformly distribution of PVA-MFC that gives definitely the role of glyoxal in
linking PVA, MFC or both PVA-MFC structure. Besides, the more MFC contents, the more
decomposition of films in enviroment. To improve elongation of membranes may be combined
with the plasticiser. These composites could be environmentally friendly products that can
replace roday’s traditional non-biodegradable plastics.

1. Gigi thigu

Nhu cau st dung nhya, composite hién nay rat cao, gan nhu linh vuc nio ciing c6. Cac
san pham tir nhua dem lai loi ich tuyét vai cho cudc sdng. Trén thuc té gan nhu hau hét cac san
pham nhya, composite rat khé bi phan hiy khi thai bo va né dang trod thanh mot ngudn thai gay
6 nhiém mai trudng rat Ién. Viéc nghién cau tim polymer dé phan hay dé thay thé 1a yéu cau
can thiét. Nhitng polymer d& phan hay thuong ¢6 ngudn géc ty nhién nhu tinh bot, cellulose...
khong dam bao céc tinh nang co 1i d& 1am san pham. Xu huéng hién tai 1a nghién cau cac hon
hop polymer dé tao composite vira dam bao tinh co 1i vira dé bi phan hay khi thai bo trong mai
truong tu nhién 1a diéu quan tam. PVA 14 loai polymer nhiét déo, dé tao mang, do bén kéo kha
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t6t, do ctimg, do bén luc kém. Trong phan tir PVA c6 lién két don C-C nén rat dé phan hay. Kha
nang chéng tham khi, chiu ddu m& va dung méi cua PVA tét nhung do tinh thim nuéc 16n, dé
hip thu hoi 4m nén d6 6n dinh kich thudc kém.[1]. Trong khi &6 MFC 1a mot loai polymer c6
cau trdc tinh thé, co dinh hudng, dé phan hiy sinh hoc. MFC duoc tach chiét tir nhiing thyc vat
nhiéu chat xo nhu: day, bong, xo dira, tre... hay phé phim ndéng nghiép cé gia thanh kha ré.
Hién tai, MFC dang 1a loai vat liéu gia cuong c6 sy thu hat 16n do dic diém doc dao cia nod: bé
mit rat 1on, d6 bén co kha cao, d6 gidn ng theo nhiét thap. Diéu dic biét 1a ciu tric cia MFC
c6 nhom -OH c6 thé tao lién két hydro véi nhém -OH cia PVA hia hen tao mot composite ¢6
thé ting cuong hay cai thién tinh ning cua PVA. Bén canh do, viéc nghién ctiru cac chat khau
mach glyoxal, hay chit hda déo (glyxerin) dé ting tinh ning cua composite ciing dang quan
tam. Cac chat khau mach hinh thanh céc lién két hda hoc véi polymer c6 thé cai thién tinh chiu
nuée, do bén co, d6 bén nhiét, kha ning twong hop cua PVA va MFC. Céc chit hoa déo co
nhiém vu 1 ting va duy tri tinh mém déo, c6 anh huéng dén do chay mém cua polymer nhung
c6 thé 1am polymer dan hoi dén muc tdi da.

2. Thuc nghiém

2.1. Hoéa chdat: Polyvinyl
ancohol (PVA): dang hat rin, trang. Vi dd PVA
soi cellulose — MFC: dang bét trang.

Glyoxal, glyxerol ¢ dang dung dich,
nuéce cat, HaPO,.

2.2. So do thyc nghiém: PVA —
dang ran hoa tan trong nuéc cat dé Sieu am
khudy tao dung dich PVA & 80-90°C
trong 60 phat. MFC trén voi nudc va Y Glyoxal
khudy trong 60 phit ¢ 80°C dé tao Khudy — |e—- chit hc’)a,d"o
huyén phu MFC. Sau d6 hai polymer 2 <
duoc hoa tron vao theo so dd 1. v
Do dia
Pé kho
Say
So dé 1. So dé thuc nghiém v

3. Két qua va thao luan

3.1. Két qua phan tich co hoc

Tién hanh thuc nghiém cac mau PVA, PVA va glyoxal, PVA va MFC (10%) c6 glyoxal
(1%) & diéu kién phong thi nghiém thu dugc két qua nhu sau:
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D6 bén kéo dut: Hinh 1 thé hién mau 100% PVA dat do bén kéo dut la 32.25 Mpa. Tuy
nhién mau PVA-glyoxal thi ¢ bén kéo dut ting 1én 43.20 MPa, ting dén 10.95MPa so vai khi
khong c6 glyoxal. Bidu nay cho thiy co thé glyoxal da tao lién két ngang trong cau trac PVA
nén lam cho do bén kéo dut tang. Gia tri do bén kéo dit nay twong ddi tét cho maot vat liéu lam
mang. Két qua do bén kéo dut ddi véi mau PVA-MFC va mau PVA-MFC-glyoxal ciing thé
hién twong tu. Vi mau PVA-MFC d6 bén kéo dat 12 25.50 MPa nhung khi c6 glyoxal thi do
bén lai ting 1én 41.10 Mpa, ting hon 15.60 MPa. Qua d6 cho thiy glyoxal khéng chi tao lién
két ngang trong cau tric PVA ma con cd thé trong cau tric MFC hoac ca hai chat.
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Hinh 1. Két qud dé bén kéo dirt va 250 -
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M6 dun Young: Gia tri m6 dun Young cua mau PVA-MFC va PVA-M FC-glyoxal kha
cao dat déen 277.58 \fé 238.50 MPa. Nhu vay su c6 mat MFC lam tang dang ké gia tri mo
dun Young so vai mau PVA va PVA-glyoxal chi dat 120.77 va 179.58 MPa.

Két qud d¢ gidn dai: Trén do6 thi cua hinh 3.2 thé hién mang 100% PVA da c6 do
mém déo kha tét cu thé do gian dai dat 182.46%, nhung khi c6 mat chat khau mang glyoxal
thi d6 gian dai giam xudng khong dang ké con 160.04%. Bén canh d6 sy c6 mit MFC ciing
lam giam do gidn dai maot it so véi mau chi cd PVA.
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Tir cac két qua trén thé hién rd vai trd cia chat khau mang lam ting do bén kéo dut va mo
dun Young ctia mau Ién mac di nd c6 thé lam giam do gidin dai nhung vai gia tri khong dang ké.
Do d6 c6 thé ndi rang chat khau mang glyoxal 1a thanh phan quan trong trong tao mang PVA. Su ¢6
mit caa MFC 10% trong c4c mau ciing cho thay gia tri d6 bén mé dun Young cai thién dang ké so
VGi mau chi c6 PVA nhung né ciing anh hudng giam mét it gi tri do bén kéo va do gian dai.
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3.1.2. Két qua phdn tich @ bén co ciia cac mau c6 thanh phan MFC thay doi
Bdng 1. Két qua do bén co hoc cia cac mau c6 thanh phan MFC thay doi

Mau Do bén kéo dut (Mpa) | Do gidn dai (%) | Mo dun Young (Mpa)
PVA-MFC (chtra glyoxal, 10%MFC) 41.1 144,53 238.5
PVA-MFC (chua glyoxal, 20% MFC) 35.4 52.63 348.94
PVA-MFC (chtra glyoxal, 30% MFC) 37.53 36.43 538.85

Khi ta ting dan ham lugng MFC va giam dan ham lugng PVA trong hdn hop PVA — MFC
co lién két ngang glyoxal thi d6 bén kéo dut giam khong dang ké tir 41.10 (chira 10% MFC),
35.40 (chira 20% MFC), 37.53 (chtra 30% MFC). Su giam vé d6 bén nay cho thiy cac sgi MFC
da phén tan trong cau tric cua PVA lam anh huong dén d6 bén cua PVA. Mic di sy suét hién
cua MFC lam giam do bén kéo diit cia mang nhung né lai 1am ting ap lyc mé dun Young tir
238.50 (chira 10% MFC), 348.94 (chtra 20% MFC), 538.85 (chtra 30% MFC) 1am cho mang tong
hop duoc c¢d kha ning chiu duoc sy tac dong bén ngoai rat cao. Didu nay ph hop [1] 12 ban than
MFC c6 gia tri mo dun Young rat cao, 0 bén va dap rat t6t nén khi tron hop voi PVA ham luong
tang dan thi gia tri thu duoc ciing ting dan. Nhung nguoc, bang 1 ciing thé hién rd khi ting ham
lwong MFC trong mau thi d6 gidn dai giam xuéng rat nhiéu chinh vi thé dé lam ting kha niang
bién dang ciia mau thi chat héa déo glyxerin dugc thém vao dé khao sat.

3.1.3. Két quda phdn tich @b bén co cdc mau c6 chat héa déo

Bdng 2. Két qua do bén co ciia c&c mdu c6 thém chdt hda déo (10%)

Mau Do bén kéo dut (Mpa) | Do gidn dai (%) | Mo dun Young (Mpa)
PVA-MFC (chua glyoxal, 10% MFC) 31.41 202.46 72.25
PVA-MFC (chua glyoxal, 20% MFC) 26.6 300.92 34.66
PVA-MFC (chira glyoxal, 30% MFC) 25.06 82.39 75.52

Bang 2 thé hién miu c6 10% MFC thi do gidn dai dat kha cao 202.46% va néu ham
lugng MFC 1én 20% thi d6 gian dai tang 1én gan 1.5 lan 1a 300.92%. Nhung khi ham luong
mau c6 MFC 1a 30% thi do gian dai giam con 82.39%. Diéu nay cho thay véi 10% chit hoa déo
thi do gian dai gan nhu t6i da cho mau c¢6 20% MFC, nén d6i vi mau c6 30% MFC, luong chat
hoa déo ¢ thé chiém ti 16 khdng cao nén gia tri do gidn dai giam lai. Bén canh do, két qua do
bén kéo dit va mo dun Young ciing phu hop ly thuyét. Sy ¢6 mat c6 chat hoa déo 1am cho lién
két phan tir polymer-polymer giam nén do bén kéo dut va mo dun Young s& giam nhu két qua
bang 3.2. Qua day cho thidy muén danh gia ding ham luong chat héa déo cho vao dé dat tbi wu
giita cac do bén kéo dut, do gidn dai, gia tri mo dun Young thi phai khao sat thém.,

3.2. Két qud chup SEM

Hinh 3. Két qud chup
SEM mau

a) mdu PVA-MFC

30%

b) mau PVA-MFC

30% c6 glyoxl

800 5.0kV 8.5mm x50.0k SE(M)
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Hinh 3b thé hién hinh thai cua mau c6 glyoxal min hon, dong nhat hon. Piéu nay cho
thdy c6 sy hinh thanh lién két gitta MFC va PVA tbt hon. Hinh 3 a thé hién hinh thai mau
khong c6 gyloxal, két qua bé mat khdng bang phang, cac soi MFC con ndi trén bé mat nhiéu.
Két qua nay phu hop voi cac nhan dinh & trén 1a sy c6 mat chat khau mang glyoxal sé tao lién
két tot cho PVA va MFC.

3.3. Két qua phan tich dg truong
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Pé danh gia kha nang thim uét, mau duge phan tich do truong bang cach siy khd mau va
dem can duoc khéi lwong my, sau dé6 ngdm mau trong nudc trong 24 gio roi lay ra lau khé bang
gidy va dem can lai dugc khéi luogng m.

Do truong (%) = M= 100
ml

Két qua trén do thi hinh 3.4. cho thay kha ning truong cua mang PVA-MFC c6 glyoxal
giam dan khi ting cac ti 16 MFC. Cuy thé, d6 truong cua mang chira 0%, 10%, 20%, 30% MFC
lan luot 12 123.64%, 92.86%, 83.30%, 60.00%. Nhu vay sy ¢6 mat MFC da tham nhap vao cau
tric caa PVA 1am cho sy thim uét giam nén do truong co gia tri giam.

3.4. Két qua phan tich qud trinh phéan hiy

Qua trinh danh gia kha nang phan huy
ciia mang dugc thuc hién bang cach chén u
trong mdi truong dat va theo dai do giam khdi

lugng ciia mang theo thai gian véi nhitng mau o
¢6 ham luong MFC cao la PVA-MFC (20%) a0
va PVA-MFC (30%). Ta theo doi d¢ giam *
khdi lwong cua mang sau 20 ngay bang céach 22
can mau ban dau la m;, sau d6 dem chon mau pogim plens
trong dat 20 ngay roi rira sach bang nudc, siy 15
khd va can khéi lugng duoc m,. 10

Do giam khéi luong (%) = M =M 100 0

m, A0 PNTC () P

Hinh 5. Bg giam khoi luwong ciia mdu khi chén trong dat 20 ngay
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Hinh 5 thé hién kha nang phan hay cua mang PVA — MFC c¢6 chét tao lién két ngang
glyoxal va chat héa déo. Sy phan huy cia mang trong dit do khi gip do6 4m cao mang sé bj
truong 1én va sau d6 chung sé& bi vi sinh vat phan hity nén khéi lwong giam dan theo thoi gian.
Mau ham lugng MFC cao 30% thi ¢ phan hiy nhanh hon, d6 giam khéi luong nhiéu hon dat
duoc 33.70% so v6i mau 20% MFC la 31.60%. Con véi mau 6 chira chat hoa déo thi do giam
khdi lugng ting cao hon (39.20%) so vai mau khdng cé chira chat héa déo do cau tric phan tir
mang khong lién két tot. Két qua thé hiéen MFC trong mau c6 anh huong dén kha ning phan
huay nén st dung mang c6 chira ham lugng MFC cao sé than thién v4i moi truong hon.

4. Két luin

Véi cac két qua thu nhan duoc thé hién rd vai tro cua chat khau mang glyoxal da dem lai
d6 bén co va gia tri mé dun Young rat tét cho mang composite gitta PVA va MFC. Ham luong
MFC trong mau 1am gia ting gia tri md dun Young so v6i mau 100% PVA. Bén canh d6, ham
luong MFC cao (30%) gilp cho su phan hay cia mang PVA-MFC tét. Nhuoc diém lén cua
MFC va glyoxal 1a lam giam d6 gi&n dai cia mau nén thém chat héa déo vao s& cai thién dugc.
Tuy nhién do mau thuc nghiém chi khao sat ham lugng chat hda déo 10% nén gi4 tri thu duoc
dat d6 gidn dai ting rat cao nhung ciing giam gia tri mdé dun Young nhiéu do dé can cé cac
budc khao sat sau hon dé téi wu. Trong cac mau khao sat thi rd rang mau PVA-MFC (7/3) c6
mit chat khau mang glyoxal 1a dat két qua mong doi vira dat do bén co t6t ma phan huy trong
mdi trudng ciing tot.
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