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Tém tit - Vit liéu nhya gd 1a mot loai vat liéu méi duroc quan
tam nghién ctru Gmg dung trong nhiéu linh viyc nho nhitng wu
diém chinh nhu: Nhe, tiéu thy ning luong thip khi gia cong, co
kha ning phan hiy sinh hoc khi sir dung nén polymer thich hop,
it gdy mai mon thiét bi gia céng, than thién véi méi truong, gia
thanh thip,... Muc dich cta nghién ctru nay nham ché tao vat lidu
composite tir nhya poly(vinyl chloride) phe thai va min cwa nhdm
tao san phim c6 gié tri tir cac ngudn phé thai. Trong nghién ctru
nay, cac phuong phap khao sat gom: Po co ly, phan tich nhiét
lwong quét vi sai, kinh hién vi dién tir quét va khao sat kha ning
chiu méi truomg duge thyc hién nhdm danh gia anh huéng cua
ham lugng min cua dén tinh chit ciia san phdm composite.

Tur khéa - Poly(vinyl chloride); mun cua; nhi¢t lugng quét vi sai;
kinh hién vi dién tr quét; do co ly

1. Pat vin dé

Do ¢6 nhiéu tinh chat wu viét nén trong nhimg nim gan
day, cac nha khoa hoc dé va dang tap trung nghién ciru cac
loai composite gia cuong soi tu nhién nhu: soi o, trau, soi
gai, lanh, day, chuéi... [1]- [6] nham thay thé cac loai vét liéu
truyen thong nhu kim loai, g6, cac vat lidu composite tir soi
tong hop... tmg dung trong cong nghiép va doi song [3].

Nhura poly(vinyl chloride) (PVC) ¢ nhiéu tinh chét dic
biét nhu: On dinh hoa hoc, bén thoi tiét, bén oxy hoa, cach
dién, dé gia cong, gid thanh thap... vi vay n6 duoc sir dung
rat rong rai trong nhiéu linh vye. Viée lién tyc san xuét nhya
nguyén sinh dé dap tng nhu cau st dung kéo theo luong rac
thai nhya tang 1én hang ndm. Theo thong ké cta Ngan hang
Thé gi6i thi mdi ndm Viét Nam thai ra 3,1 triéu tin rac thai
nhya [7], khién nudc ta tré thanh mot trong nhimg nudc c6
ngudn phat sinh rac thai nhya 16n nhét thé gioi.

Maéc khac, ¢ nudc ta nganh Lam nghiép l1a mot nganh
quan trong trong nén kinh t& qudc dan, véi dién tich rimg
12,61 triéu ha hang nim cung cip mot ngudn tai nguyén g
v6 cung 16m, trit lugng gd khoang 813,3 triéu m?, san luong
g rimg trdng dwoc khai thac dat trén 2 triéu m3/nam [8].
Hang thang luong mun cua thai ra tir cac nha may ché bién
g0 rét 16n, va viéc xtr i lugng mun cwa phé thai ndy gay kho
khin rat 16n cho nhiéu cng ty va anh huong dén moi truong.

Chinh vi vdy, nghién ciru nay nhim tin dung cac phé
thai nhya poly(vinyl chloride) va mun cua lam vat li¢u
composite la rat can thiét, vira tan dung duoc nguon phé
thai tao san pham c6 gi4 tri vira gop phan giai quyét duoc
van d& moi truong.

Abstract - Wood plastic composite is a new material that is interested
in research and application in many fields due to its main advantages
such as: Lightness, low energy consumption while processing, and
biodegradability in the case of using suitable polymer matrix, less
abrasive to processing equipment, environmental friendliness, low
cost,... The purpose of this research is to process composite materials
based on waste poly(vinyl chloride) plastic and sawdust in order to
create valuable products from waste sources. In this study, the
investigation methods including: Mechanical testing, differential
scanning calorimetric analysis, scanning electron microscopy and
environmental resistance were used to evaluate the influences of
sawdust content on the properties of composite products.

Key words - Poly(vinyl chloride); sawdust; differential scanning
calorimetric; scanning electron microscopy; mechanical testing

2. Thuc nghiém
2.1. Vit ligu
2.1.1. Nhwa poly(vinyl chloride) phé thai

Nhua poly(vinyl chloride) phé thai 1a nhimg tdm la
phong phé thai, duoc thu mua tai bai xur ly nhura phé thai ¢
xd Hoa Tién, huyén Hoa Vang, thanh ph6 Pa Nang. PVC
phé thai sau khi duoc X‘fI ly SO bo tai bai thq mua qua cac
bug’rc phan loai va nghién, tién hénh’ xu ly tiep tuc loai tap
chat va rira sach bang nudc, sau do say trong tu say vai thoi
gian la 12 gio ¢ 80°C va bao quan trong bao kin.
2.1.2. Mun cwa

‘Mun cua dugc lay tir mot co so ché bién tir gd ¢ thanh
pho Ba Nang. Mun cua dugc phén loai bang sang c6 kich
thudc 10 0,5 mm. Sau d6, dugc say & 80°C trong vong
24 git va dugc cho vao bao kin truéc khi gia cong. Mun
cua sau khi say dugc su dung truc tiep lam don ma khong
qua qua trinh xir Iy nao.
2.1.3. Cac phu gia

- Phu gia 6n dinh nhi¢t: SMS 318, Baerlocher India
Additives Pvt. Ltd, An Dd.

- Phu gia chdng vi sinh vat: Zinc Borate (14470),
Sigma-Aldrich Pte Ltd, Singapore.

- Phu gia boi tron: Calcium Stearate, Faci Asia Pacific
Pte Ltd, Singapore.

- Phy gia tro gia cong: LP20, Shandong Ruifeng
Chemical Co., Ltd, Trung Quoc va PA20, Kaneka North
America LLC, My.
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2.2. Tgo miu

Mau thir dwgc tao theo phuong phép hai giai doan: Tao
compound bang thiét bi ép dun va tao miu composite bang
thiét bi duc tiém.

Nguyén liéu gdm nhya PVC phé thai, min cua va cac
phu gia vai ti 1¢ khdi luong theo Bang 1 dugc tron co hoc,
sau do tao compound trong may ép dun 2 truc vit xoay
nguoc chiéu Rheomex CEW100 QC, Haake, Ptrc. Nhiét
do 4 vung ctia may ép dun: 165-170-175-175°C [9]. San
pham sau khi ra khoi may ép dun duoc 1am ngudi tu nhién
va cit tao hat compound c6 kich thude chiéu dai 2+3 mm,
duong kinh 2+3 mm.

Céc hat compound dugc diung dé& gia cong mau
composite bang phuong phap dic tiém trong thiét bi duc
ti€ém Minilet I, Haake, Purc. Nhiét d6 xylanh 195°C, nhiét
d6 khuon 120°C, p sut tiém 700 bar, thoi gian tiém 20 gidy,
&p suat Iuu khudn 600 bar va thoi gian Iuu khuon 17 gidy.

Céc mau composite tao thanh phai dwoc dé 6n dinh &
nhiét d6 phong it nhét 48 gio trudc khi tién hanh kiém tra
céc tinh chét co 1y.

Bdng 1. Pon phdi liéu tao hat compound

Nguyeén ligu (Phan khéi lugng)
Mau Mun [SMS| Zinc | Calcium
PVC! cwa | 318 | Borate | Stearate |-F-20 PA-20
PVC 100 O 3,5 2 2 15
PVC-40 | 100 | 40 | 3,5 2 2 15
PVC-50 [ 100 | 50 | 3,5 2 2 1,5

2.3. Cdac phép do
2.3.1. Khdo sdt tinh chat co Iy

a. Po d bén kéo

Phép do kéo dugc thuc hién theo tiéu chuin 1SO 527
trén thiét bi AG-X plus, Shimadzu, Nhat tai Phong thi
nghiém Polymer Truong Dai hoc Béach khoa - Dai hoc ba
Nang. Moi phép do dugce thuc hién toi thiu 5 mau de lay
gia tri trung binh.

b. Po d§ bén udn

Phép do do bén udn ba diém ciia mau composite dugc
thuc hién tai phong thi nghiém Polymer Truong Pai hoc
Bach khoa - Dai hoc ba Nang trén thiet bi AG-X plus,
Shimadzu, Nhat do theo tiéu chuan ISO 178. Kich t~huéc mau
do dai x rong x day la 80 mm x 10 mm X 4 mm. Moi phép do
dugc thuc hién t6i thieu 5 mau dé lay gia tri trung binh.

c. Po d9 bén va dap

Phép do dugc thuc hién theo tiéu chuén ISO 180 vdi kich
thude mau 80 mm x 10 mm x 4 mm, ¢6 vét cit (khéc notch)
v6i chiéu sau bang 20% bé rong mau. Thyuc hién do tai
Phong thi nghiém polymer, Truong Pai hoc Bach khoa - Dai
hoc Pa Ning trén thiét bi HIT 50P, Zwick/Roell, Dirc.
2.3.2. Phan tich nhiét lwong quét vi sai DSC

Phép phan tich nhiét lugng quét vi sai (DSC) dugc thuc
hién trén may Thermal Analysis System DSC3 ctia hang
Mettler Toledo (M¥) tai Cong ty TNHH Lavergne Viét
Nam, véi tbe do gia nhiét 10 K/phdt trong méi truong khi
nitrogen véi luu luong 50 mm/phut. Ché d06 nhiét nhu sau:

1) Gia nhiét cho miu tir 40°C 1én 200°C, toc d¢ gia

nhiét 10 K/phat.

2) Duy tri nhiét d6 & 200°C trong vong 5 phut dé on
dinh nhiét.

3) Giam nhiét d6 tir 200°C xudng 40°C, toc d6 1am lanh
10 K/phat.

4) Duy tri nhiét d6 ¢ 40°C trong vong 5 phut dé 6n dinh nhiét.

5) Tang nhiét d¢ tir 40°C 1én dén 200°C, tdc d6 gia nhiét
10 K/phat.

6) Duy tri nhiét d6 ¢ 200°C trong vong 5 phut.

7) Lam ngudi mau tir 200°C dén 40°C, tc d lam lanh
10 K/phut.
2.3.3. Khao sat kha nang chiu moi truong

Khéq sat kha nang chiu méi trudng cua vat liéu theo
tiéu chuan ASTM D570 trong nudc cat. Cac mau PVC va
composite PVC chaa 40% va 50% mun cua dugc say o
50°C trong 24 gio sau d6 lam ngudi trong binh hat am.
Ngam ’mﬁu trong nudc cat ¢ nhiét do phong, sau 7 ngay
dugc lay ra lau kho bang giay mem va can trén can ky thuat
Ohaus, My, sai s6 10°g. Khao sat thay doi khoi lugng va
d6 bén co 1y ciia mau trude va sau khi ngdm trong nuée dé
danh gia kha nang chiu moéi truong cia vat ligu.

Do thay ddi khéi lvong mau (Am%) duoc xéac dinh:

Am%:‘m_n;;’)xmo

o

V6i, m: Khéi lwong mau sau khi ngdm 7 ngay (g); mo: Khéi
lugng mau truéc khi ngdm (g).
2.3.4. Khao sdt hinh thdi cau tric bé mat phd hiy ciia mau

Bé& mit pha hity khi do kéo ctia mau composite trudc va
sau khi ngdm trong moi truong nude 7 ngay duogc khao sat
hinh thai cau trac dudi kinh hién vi dién tir quét (SEM).
Khao sat SEM dugc thuc hién trén thiét bi Kinh hién vi
dién tir quét S-4800 (FE-SEM, Hitachi, Nhat Ban).

3. Két qué va ban luan
3.1. Khdo sat tinh chdt co' Iy

Két qua do do bén kéo, ubn va va dap cianhga PVCva
composite PVC chita 40% mun cua (PVC-40) va 50% mun
cua (PVC-50) dugc thé hién trén Hinh 1, 2.

Két qua & Hinh 1 cho thdy, do bén kéo cia PVC 13 19,28
MPa, khi dwa mun cua vao dg ben kéo c6 xu hudng giam,
do giam gia tri do bén kéo tang theo ham lugng mun cua.

’Két qua khao sat tuong tu ddi do bén udn, khi co mat
chat don mun cua, d§ bén uon giam, cu thé do pén uon cua
PVC la 41,25 MPa, khi c6 40% mun cua (Mau PVC-40)
thi d6 bén udn giam xuodng 29,10 MPa va c6 50% mun cua
(Mau PVC-50) thi d¢ bén uon tiép tuc giam xuong 26,01
MPa (Hinh 1).

i véi mau do do bén va d§1p, su ¢6 mat cia mun cua
trong PVC da lam giam dang ké do bén va dap so voi mau
khong c¢6 mun cua. Sy cé‘mét cua 40% mun cua (M%u
PVC-40) da lam giam d¢ bén va dap trén 50% so voi mau
PVC khéng c6 mun cua (Hinh 2).

Do bén kéo, udn va va dap cua cac mau composite chira
40 va 50% mun cua déu thap hon so véi mau PVC khong
chira mun cua c6 thé giai thich do cac hat mun cua khi dua
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vao nhua d6 bén lién két tai bé mat tiép xtic ctia nhua va don

kém hon d¢ bén cua nhya nén PVC nguyén chat, lam tang

kha néng pha hily mau xdy ra dudi tac dung cua ngoai luc.
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Hinh 1. Anh huong cia ham lugng mun cua dén
do bén kéo va uon

D¢ bén va dap (KJ/m?)
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1
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Hinh 2. Anh huong ciia ham lirong min cua dén @ bén va dip
3.2. Khdo sdt tinh chét nhiét
Phan tich nhiét lwgng quét vi sai ctia cac mau PVC va
composi:[e PVC chira 40% va 50% mun cua xac dinh nhiét
d6 chuyén hoéa thuy tinh cua PVC dugc trinh bay ¢ Bang 2.
Bing 2. Nhiét dp chuyén héa thity tinh xdc dinh bang DSC

PVC-50

MAu Nhiét d chuyén héa thiy tinh, Tg (°C)
PVC 83,3
PVC-40 81,3
PVC-50 77,1

Tir két qua phén tich DSC cho thdy, Tg cua nhya PVC
khong c6 mat mun cua la 83,27°C, khi c6 mat mun cua gia
tri Tg c6 xu huéng giam xudng 81,33°C voi ham luong
mun cwa 40%. Khi ham lugng mun cua trong mau
composite ting 1én 50% thi Tg tiép tuc giam xudng
77,14°C. Xu hudng nay tuong tu véi két qua nghién ctru
cua N. Rocha va cong su. Sy c6 mit cia don mun cua da
lam giam Tg do xudt hién lién két yéu tai bé mat tiép xitic
ctia nhya va don trong composite [10].

3.3. Khdo sat khd ndng chiu méi truong

Cac mau PVC va composite PVC chita 40% va 50%
mun cua sau khi ngdm trong nudc 7 ngay duoc xac dinh do
thay d6i khéi luong miu so véi trude khi ngam, két qua
dugc trinh bay trong Hinh 3. Két qua cho thay, mau PVC
khong chira min cwa c¢6 d hap thu nudc thap (1,52%). Su
¢6 mit ctia min cua di ting dang ké do hap thy nude, mau
composite chtra 40% mun cua ting khéi lwong 4,91%, mau
composite chira 50% muin cua ting khdi lugng 6,91% sau
khi ngam 7 ngay trong nudc. Sy ting dang ké do hut nude
¢6 thé giai thich do thanh phan chinh cia mun cua la
cellulose va hemicellulose ¢6 ban chat wa nuéc, cac nhém
hydroxyl (OH) trong cellulose va hemicellulose tuong tac
v6i nude bang lién két hydro [11].
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Hinh 3. Bg thay déi khoi luong mdu khi ngdm trong nude 7 ngay
Céc mau sau khi ngdm 7 ngay duoc khao sat tinh chat
co hoc. Két qua do dd bén kéo, udn va va dap ciia cic mau
PVC va composite PVC chira 40% va 50% mun cua sau
khi ngam so sanh véi cac mau trudc khi ngam duoc trinh
bay trong cac Hinh 4 den 6. Két qua cho thdy do bén kéo,
uén va va dap cta cac mau déu cé xu  hudng giam sau khi
ngam 7 ngiy trong nude. DSi véi mau PVC khong chira
mun cua do giam do bén it nhit, giam dudi 10% so voi do
bén ctia mau trude khi ngdm. Dbi véi miu composite chira
40% mun cua, sau khi ngdm cac do bén kéo, ubn va va dap
giam tir 20% dén 30% so voi mau chwa ngam. Mau
composite chira 50% mun cua c6 cac do bén giam nhiéu
nht sau khi ngdm 7 ngay trong nude, cac do bén kéo, udn
va va dap giam 30% dén 40% so v&i mau composite chira
50% mun cua chua ngam.
25 Trwdce khi ngam

Sau khi ngam trong nuéc 7 ngay
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Hinh 4. Bg bén kéo ciia cdc mau trude va sau khi
ngdm trong nudce 7 ngay
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Sau khi ngam trong nwéc 7 ngay
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Hinh 5. g bén uén cia cdc mau trude va sau khi
ngdm trong nudc 7 ngay
Su giam d4ng ké do bén kéo, udn va va dap cua cac mau
composite chira 40% va 50% ham luong mun cua c6 thé
do nudce duge hip thu trong mau composite hinh thanh lién
két hydro gitra cac phén tir nudc va mun cua. Twong tac
clia miin cua voi nude khong chi trén bé mit ma con bén
trong cau trac t& bao soi gd. Co ba ving trong composite
c6 thé h?ip thu nude: lumen (rudt té bao s¢i), thanh té bao
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soi va khe hé giita soi gd va nhya PVC do lién két kém tai
bé mat tiép xtc [12]. Pac biét, sy tAn cong clia nudc vao
ving bé mit tiép xuc giita nhya PVC va mun cua giy nén
su phé v lién két hydro c6 thé duoc hinh thanh giita nhya
PVC va cac nhém OH trén bé mit soi, hinh thanh lién két
hydro méi giira cac phéan tir nu6e va cac nhom OH trén bé
mit soi lam yéu di lién két tai ving bé mit tiép xuc
nhua/soi do vay lam giam d¢ bén [11], [13]. Do giam do
bén ciia composite sau khi ngdm trong nudc cang ting khi
ham lugng mun cua trong mau composite cang ting.

8
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Sau khi ngam trong nwéc 7 ngay
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Hinh 6. B¢ bén va ddp ciia cic mau triede va sau khi
ngdm trong nude 7 ngay
3.4. Khdo sdt hinh thdi ciu triic bé mdt phd hiiy ciia méu
composite

(b) &
Hinh 7. Anh SEM bé mt bi phd hity kéo ciia mdu composite PVC
chira 40% mun cua trudc (a) va sau (b) khi ngam trong nudc 7 ngay
Bé& mit ph4 hity kéo cua cac mau composite PVC chira
40% mun cua khong ngdm va c6 ngdm trong nudc 7 ngay
duge chup SEM. Tir két qua SEM ¢ Hinh 7a cho thiy déi
v6i miu composite khéng ngadm, bé mit pha huy c6 sy
twong tac gitra nhya va mun cua tot hon mﬁu ngam trong
nudce 7 ngay thé hién xung quanh don it vét nut. Déi voi
mau composite sau khi dugc ngdm trong nuée ton tai nh1eu
vét nurt, 16 hong tai bé mat tiép xtic gitra mun cua va nén
nhya PVC hon so véi mau chua ngam (Hlnh 7b). Piéu ndy
gidi thich rd thém sy suy giam d¢ bén cua cic miu
composite sau khi ngdm trong nudc.

4. Két luin

T nhitng két qua thu dugc trong qua trinh nghién ciru
nhom tac gia rat ra mot s6 két luan sau:

P ché tao thanh cong vat liéu composite trén co so ng116n
nguyén liéu phé thai nhua poly(vinyl chloride) va mun cua.

Mun cua dd c6 anh huong dang ké dén tinh chat vat
li¢u. Composite nhya PVC tai ché chira 40% va 50% mun
cua c6 cac do bén bén kéo, udn va va dap thép hon nhua
PVC tii ché khong chtra mun cwa. Ham lwong mun cua
trong composite cang 16n thi cac d6 bén cang giam.

Sy ¢6 mit ctia mun cua da lam giam dang ké kha nang
chiu moi trudng cia composite so v4i nhya PVC. Sau khi
ngim trong nuéc 7 ngdy, mau composite chira 50% mun
cua c6 do tang khéi lwong, d6 giam do bén co 1y 16n hon
mau composite chira 40% mun cua.

Loi cdm on: Cam on cong ty TNHH Lavergne Viét Nam,
Cong ty TNHH Hoa chat va Ky Thuat Khang Viét, KS.
Huynh Viét Thang, KS. Nguyén Kim Son va cac sinh vién
Quy Cong Lap, Trinh Truong Nhu Yén, Nguyén Sy Thé Anh,
Pham Thi My Hanh da c6 nhiing dong gop, tai trg' nguyén vat
liéu va do mau trong qua trinh thuc hién ndi dung dé tai.
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