54

Poan Thi Thu Loan

ANH HUONG CUA PHU GIA DPEN KHA NANG CHONG LAO HOA CUA
VAT LIEU COMPOSITE NEN NHUA POLYOLEFINE DPON TRAU

EFFECT OF ADDITIVES ON AGING RESISTANCE
OF RICE-HUSK FILLED POLYOLEFINE COMPOSITES

Poan Thi Thu Loan
Trueong Dai hoc Bach khoa, Dai hoc Pa chng; dttloan@dut.udn.vn

Tém tat - Myc tiéu ciia nghién ctru nay nham khéo sat kha ning
chéng 4o héa va &nh hwéng cua cac phu gia chéng lao hoa dén
tinh nang cla vat lieu composite nén nhya polyolefine (gom
polyethylene va polypropylene) don trau. Bé tang kha nang chéng
lao hoa cua vat lieu composite, cac phu gia 6n dinh gia cong
Songnox 1010, &n dinh quang Songlight 7700, va én dinh UV
Songsorb 3260 dwoc st dung. Béng phép thir 130 hda nhan tao va
cac phwong phap phén tich mau be mat, khado sat tinh nang co ly
va khao sat ciu tric bé mét cia mau composite st dung kinh hlen
vi dién t& quét cho thdy kha ndng chéng l&o héa ctia cac mau
composite dwoc cai thién khi cac phu gia chéng ldo héa duoc st
dung Hon nira, khdo sat con cho thay kha nang chong 1do héa
clia composite trau/polyethylene tét hon so véi mau composite
trau/polypropylene.

Tir khéa - composite; trau; polyethylene; polypropylene; phu gia;
180 héa.

1. Dit van dé

Ngay nay, composite soi tu nhién dugc nghién ctru, su
dung kha pho bién nhd nhiing tinh nang wu viét nhu: trong
luong riéng thp, c6 kha nang tai ché, phan huy sinh hoc,
it gdy mai mon thiét bi gia cong, than thién véi méi truong,
gia thanh thap, chi phi bao tri thap... Trong ché tao vat liéu
composite X0 soi ty nhién, nhya polyolefine, ddc biét 1a
polyethylene ty trong cao va polypropylene 1a hai loai nhwa
nén duoc sir dung rong réi trén thé gioi. Hon nira, trong 50
cac nguon X0 so1 tu nhién, triu 1a loai ¢6 sén hang nam véi
luong 16n, dén trén 8 triéu tAn/nam. Dén mua thu hoach thi
luong trau thai ra rat nhiéu, tuy nhién chi mot lugng nho
dugc dung lam chét ddt cho 10 say, nung gach, chat d6t sinh
hoat va 1am phan bon, lwong trau con lai tro thanh chat thai.
Chinh vi vdy, viéc nghién ctru tan dung loai phé thai nay
lam vat liu composite rat thiét thuc, vira tin dung dugc
ngudn phe thai tao nén san pham c6 gia tri, vira giai quyét
duogc van d& moi truong.

Mat khac, trong qua trinh gia cong va st dyng san pham
composite don triu nén nhya polyolefine, dudi tac dung
cua nhi€t dg cao, anh sang, tia UV, oxy khong khi... c6 thé
xdy ra sy phan hiy cdc vat liéu thanh phan 1am anh huéng
dén cac tinh ning ciia san pham composite. Dac bi€t cac
vat liéu composite nhya triu dung ché tao cac san pham su
dung ngoai troi khong tranh khdi tac dung cua tia UV, anh
sang, nudc mua... lam suy gidm cac tinh nang co ly va
ngoai quan cua vat li¢u. Hién tugng nay dugc goi 1a hién
tuong 1ao hoa.

Chinh vi vay trong nghién ctru nay, chung t61 khao sat
kha nang chiu lao héa va sy anh hudng cta cac phu gia
chéng 130 hoa dén tinh ning cua vat liéu composite.

Abstract - The objective of this study is to investigate the aging
resistance and the effect of anti-aging additives on the
characteristics of the composite materials based on polyolefine
matrices  (including rice husk filled polyethylene and
polypropylene). To improve the anti-aging behavior of the
composite materials, the anti-aging additives such as processing
stabilizer Songnox 1010, light stabilizer Songlight 7700 and UV
stabilizer Songsorb 3260 are used. Carrying out the UV weathering
test and the analysis of the composite surface color, mechanical
tests and studies of morphology of the composite surfaces by
scanning electro miscroscope, it is clearly seen that the aging
resistance of the composite samples is improved when the anti-
aging additives are used. Moreover, the studies have shown that
the aging resistance of the rice-husk/polyethylene composite is
better than that of the rice-husk/polypropylene one.

Key words - composite; rice husk; polyethylene; polypropylene;
additive; aging.

2. Thyc nghiém
2.1. Vit liéu
2.1.1. Nhya

Nhya polyethylene ti trong cao c6 tén thwong mai EL-
Lene H5818J do Cong ty SCG Plastic Co.Ltd - Thai Lan
san xuat; dang hat véi trong hrong riéng d = 0,962 g/cm’;
nhiét do nong chay }310C; chi s0 chay 1a 18g/10 phut &
190°C va 2,16 kg; diém vong nhiét 75°C.

Nhua polypropylene (PP) loai Advanced PP - 1100N
(Advanced petrochemical company — Arab), dang hat véi
v6i trong lugng riéng d = 0,91 g/cm’®; nhiét d6 nong chay
163°C; chi so chéay 1a 12g/10 phut & 230°C va 2,16 kg.
2.1.2. Trdu

Tréu liy tir mot xuong xay lua tai phudng Hoa Tho Tay,
quan C4m L&, thanh phd Pa Ning duoc lam sach, xay va
sang. Sau khi dugc phan loai kich thudc, trau dugc sdy &
80°C trong thoi gian 24h va dugce bao quan trong bao kin
trudce khi gia cong.

2.1.3. Chdt twong hop

Céac chat twong hgp Polybond 3029 (Polyethylene
maleat hoa - MAPE) va Polybond 3200 (polypropylene
maleat hoa - MAPP) cia hang Chemtura, dugc dung cho
composite nén nhya PE va PP tuong tng; ham lugng
Maleic anhydride cia MAPE va MAPP 1a 1,6% va 1%
tuong ung.

2.1.4. Cac phu gia

Phy gia 6n dinh gia cong Songnox 1010 cua hing
Chemtura, My.

Phy gia 6n dinh quang Songlight 7700 cia hing
Chemtura, My.
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Phu gia 6n dinh UV Songsorb 3260 cia hing
Chemtura, M¥.

Phu gia chdng vi sinh vat k&m borat Zn(BO,), dugc
cung cip boi Riedel-de Haén (Duc).
2.2. Cac phwong phap gia cong
2.2.1. Tao hat compound

Céc nguyén liéu thanh phan bao gdm triu, nhwya va cac
phu gia v&i ti 16 t6i vu nhu ¢ Bang 1 [Error! Bookmark
not defined.]. Trong don phdi lidu nay, chat twong hop
dugc dung dé ting kha ning két dinh giita nhya va trau,
phu gia kém borate dugc dung céi thi¢n kha nang khang
nim muc cho composite, cdc phu gia Songnox 1010,
Songlight 7700, Songsorb 3260 dugc st dung dé cai thién
kha nang Chéng lao héa cta composite. Cac nguyén li¢u
duogc tron trong may ép dun hai tryc vit Rheomex CEW100
QC, Haake, Ptrc ¢ diéu kién gia cong toi wu: nhiét d6 ving
tron 160°C dbi véi nhya polyethylene, 190°C dbi v6i nhya
polypropylene va tbc do quay truc vit 50 vong/phut [1]. San
phim sau khi ra khoi may ép dun dugc céit tao hat
compound dai 3 - Smm.

Bing 1. Pon phdi liéu t6i wu tao mdu composite

Thanh phin Triw/ | Trdw/PE | Tréw/ |Tru/PP+p
(%) PE +phu gia PP hu gia
Tréu 50 50 50 50
Nhya 44 425 46 43,9
Chét twong hop 4 4 2 2
K&m borate 2 2 2 2
Songnox1010 0 0,5 0 0,7
Songlight7700 0 0,5 0 0,7
Songsorb3260 0 0,5 0 0,7

2.2.2. Tao mdu composite

Cac hat compound duoc dung dé gia cong mau
composite bang phuong phap duc tiém trén thiét bi duc
tiém MiniJet 11, Haake, Puc, tai Phong thi ngpiém Polym~er
Truong Pai hoc Bach khqa, Pai hoc Da‘} Nang. Cac mau
dugc gia cong 6 nhiét d6 toi uu: 180°C doi voi compositev
nhya polyethylene va 190°C d6i v6i composite nhua
polypropylene [1]. Cac mau nhya dic polyethylene (PE)
va polypropylene (PP) ciing dugc tao nén vdi cung dicu
kién tao mau composite.
2.3. Cdac phép thir
2.3.1. Khdo sat ldo hoa

Mau sau khi gia cong duoc dé 6n dinh 2 ngay trudce
khi khao sat 130 hoa. Cac miu composite co va khong co
phu gia chdng 130 héa duge khao sat 130 héa nhan tao theo
tiéu chudn ASTM D 2565 trén thiét bi QUV, Dt tai Vién
nghién ctru vét liéu Polymer Dresden, CHLB Duec. Mau
dugc treo trong trong quay quay quanh den huynh quang
xenon voi toc do 1 vong/phit. Mbi chu ky 130 hoa la
120 phut, gom 108 phit chiéu UV, 12 phat phun nuéc
ddng thoi voi chibu UV [2]. BO phan sensor do cudng do
buc xa v6i bude song tur 300 dén 400 nm. Cac miu duoc
ly ra sau cac khoang thoi gian 250h, 500h, 1000h va
2000h dé phan tich mau va chup kinh hién vi dién tir quét.
Mau dugc do do bén udn va va dap khi két thuc khao sat
130 héa (2000h).

2.3.2. Phdn tich mau bé mdt composite
MAu composite véi kich thudc mau 80 x 10 x 4 (mm)
trude va sau 130 hoa duogc phan tich mau theo ti€u chuan
DIN 6174, trén thiet bi quang pho CM-3600d, Fa. Konica
Minolta. Mttc @9 thay d6i mau ctia mau trude va sau khi
120 hoa nhan tao dugc xac dinh theo cong thic:
A=A +A2° +1°
- AL, Aa va Ab: D¢ chénh 1éch gia tri trude va sau lao
hoacual,avab;
-L,a,b: Do tréng, c4c mau sic nhu trén do thi Hinh 1.
White
Blue

Greene R

Red

Yellow Black

Hinh 1. Toa do mau

2.3.3. Po d¢ bén uon

Phép do d6 bén ubn ba diém ciia mau composite trude va
sau khi thtr 1do héa 2000h duoc thuc hién trén thiét bi AG-X
p11~15, Shimadzu, Nhat do theo tiéu chuan ISO 178. Igich thudce
mau do dai x, rong x, day la 80x 10 x 4 (mm). M6i phep do
dugc thuc hién t0i thiéu 5 mau dé lay gia tri trung binh.
2.3.4. Po dj bén va dip

Mau trudc va sau khi thir 1io héa 2000h duoc do do bén
va dap. Phép do dugc thuc hién theo tiéu chuan ISO 180
voi kich thuée mau 80 x 10 x 4 (mm). Thyc hién do trén
thiét bi HIT 50P, Zwick/Roell, Dirc. Mdi phép do dugc
thue hién tdi thiéu 5 mau dé léy gia tri trung binh.
2.3.5. Khao sat cau triic bé mdt ciia mau composite

Bé mit ctia mau trude va sau khi thtr 150 héa 2000h
duoc khao sat hinh thai cdu truc dudi kinh hién vi dién tir
quét (SEM) trén thiét bi LEO 435 VP (Leo
Elektronenmikroskopie), CHLB DPuc.

3. Két qua va ban luin
3.1. Phén tich mau bé mdt mdu composite trwdc va sau
lao héa

Mirc d6 thay d6i mau sic, do tring va cac toa do mau
ctia mau nhya polyolefine, composite trau/polyolefin c6 va
khong c6 phu gia sau cac thoi gian lao hoa khac nhau duoc
cho thiy ¢ Hinh 2 - 4.

Muc d6 thay ddi mau cua nhya PE, PP va composite tru
¢6 va khong ¢ phu gia déu ting theo thdi gian ldo hoa. Su
thay d6i mau cia mau nhua 16n hon so véi miu composite
twong tng. Cac miu nhya PP va composite nén nhwa PP ¢
sy thay d6i mau nhiéu hon miu nhwa PE va composite nén
nhya PE twong tmg. D¢ thay d6i mau AE (Delta E) ctia mau
composite nén PP ting nhanh dén 41,65 sau thoi gian ldo
hoa 1000h va véi thoi gian 1o hoa dai hon sy thay d6i mau
duong nhu khong ting nita. Nguoc lai, véi mau composite
nén nhya PE ¢6 d6 6n dinh mau cao hon.
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Hinh 2. Mirc do thay d6i mau (Delta E) ciia nhua polyolefine,
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Hinh 3. Murc do thay déi g tring (Delta L) ciia nhua
polyolefine, composite trdu/polyolef in co va khong co phu gia

Sy c6 mat cua cac phu gia 6n dinh 4nh sang, UV, nhiét
d3 han ché dang ké sy thay d6i mau ciia san phdm
composite. Tir @6 thi Hinh 2 cho thay sau 2000h 1o hoa do
thay d6i mau (Delta E, AE) cua composite trau/PP va
trau/PE c6 chira phu gia 1a 33,22 va 21,83 thap hon so véi
composite khong chua phu gia (AE=42,47 461 voi
composite nén PP va AE=34,66 doi véi composite nén PE).

_Khuynh huéng thay do6i do tr:fmg AL (Deltal)) cua cac
mau nhua PP, PE va composite nén nhya PP, PE (Hinh 3)
tuong tu Delta E.

Maiu vang nhat trong mau composite trau the hién su c6
mit cua thanh phan lignin trong trau va mot sd san pham
phan huy cua nhya nén PP, PE trong qua trinh gia cong co
cAu trac chromophore. Theo thoi gian 130 hoa mau vang c6
khuynh giam nhu & Hinh 4 (Delta b<0) do sy chuyén ciu
trac  paraquinone (cdu trac chromophore) thanh
hydroquinone hodc bi phan huy dudi tdc dung cta anh
sang, tia UV gdy nén hién tuong tiy mau quang hoa [3]. Su
c6 mat cua phuy gia 1ao hoa cling cho thdy mirc do giam mau
vang it hon so voi mau trudng hop khong ¢6 mat phuy gia
clia miu composite. Hinh 5 cho thdy rd nét hon nita vé sy
thay d6i mau vang cia mau composite khi c6 va khong c6

phu gia sau 130 hoa 2000h.
5

Delta b
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Hinh 4. Mirc do thay do”ii toa do mau b (Delta b) ciia nhya
polyolefine, composite trau/polyolefin cé va khéng cé phu gia

Hinh 5. Hinh dnh bé mdt mau composite trd:u/PP sau khi ldo
hoa 2000h khéng co (a) va cé phu gia chong ldo hoa (b)
3.2. Khdo sdt hinh thdi hoc bé mdt mau composite truwdc

va sau ldo hoa

B& mit composite c6 va khong c6 phu gia 6n dinh quang
trude va sau lao hda 2000h duge chup SEM. Két qua ¢ Hinh
6 (al, bl, cl) cho thdy hinh thai b mit mau composite
trau/polypropylene trude va sau 1do hoa, c6 va khong c6 phu
gia. Mu sau ldo héa cho thdy sy xuét hién cac vét nut trén
bé mat do sw phan hity quang hoa nhya polypropylene trong
chu ky chiéu sang va su co ngdt cua soi cellulose (bot triu)
do hién tuong hip thy va giai hap thu 4m trong chu ky phun
nude va chiéu sang luan phlen [4]. Trong truong hop mau
composite khong co phu gia, s6 vét niit va v& vun trén bé
mit (Hinh 6-c1) twong dbi nhiéu hon so v&i miu ¢6 phuy gia
(Hinh 6-b1). Tuy nhién, sy khac biét cia bé mit composite
¢6 va khong ¢ phu gia sau 3o hoa khong dang ké.

Céc Hinh 6 - a2, b2, ¢2 cho thay hinh thai bé mat mau
composite triu/polyethylene trudc va sau ldo hoa, c6 va
khong c¢6 phu gia. Nguoc lai v6i composite nén nhya
polypropylene, composite nén nhya polyethylene c6 kha
nang chéng ldo hoa tét hon. Bé ‘mat mau composite nén
nhua polyethylene sau 3o hoa xudt hién rét it vét nit (Hinh
6 - b2, c2). Pidu nay 1a do dic diém nhua polyethylene chiu
130 héa tot hon so v6i nhya polypropylene.



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAl HOC DA NANG, SO 5(102).2016

R ) 4 ¥ : i g,
¥ { -
e i 2
ZHT= 3.0 Ky Signsl &~ SE2 Mag- £.201CX
AL =10 Emm PE_RH_1-54_07tf
apetturs Size = 20004

EMT= 300k
WO =104 mm
Aperture Siz

Composite trau/polypropylene Composite trau/polyethylene

Hinh 6. Anh SEM ciia composite trude (al, a2) va sau lido héa 2000k c6 (b1, b2) va khéng c6 phu gia (cl, c2)

3.3. Khdo sdt d¢ bén méu composite truwée va sau lio héa 90 bén mau trude ldo hoa duge trinh bay ¢ Bang 2.
Su thay d6i do bén udn va do bén va dap cua mau Tu Bang 2, ta, thaAy, mau con}poksrce nen nhyra
composite c6 va khong c6 phu gia sau 1do hoa 2000h so véi ~ Polypropylene c6 mirc do suy giam do bén nhiéu hon so
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v6i miu composite nén nhya polyethylene. Didu nay duoc
giai thich 1a do trong cu trac nhya polypropylene c6 lién
két C-H & C bac 3 kém bén nén d& bi phan huy dudi tic
nhan anh sang, UV c¢6 ndng lugng 16n trong qua trinh lao
hoéa. Sy c6 mat cua phu gia chéng lao hoéa lam giadm nhe sy
phan hay composite, do vay dd bén ubn va va dap cia cac
mAu composite gidm it hon khi c6 mat phu gia.
Bing 2. S thay d6i do bén ciia composite sau ldo héa 2000h

Miu D thay dbi do Do thay dbdi do

bén uon (%) | bén va dap (%)
Composite trau/PP -39 -42
Composite trau/PP + phu gia -22 -25
Composite trau/PE -8 - 14
Composite trau/PE + phu gia -5 -8

4. Két luan

Tu két qua thu dugc trong qué trinh nghién ctru, thuc
hién d¢ tai nay, chung toi rat ra mot so két luan nhu sau:

- Sy ¢6 mét cua phy gia on dinh’ 120 hoa lam giam nhe
su ldo hoa cua vat liéu composite trau/polyolefine.

- Composite tréu/polyethylene ¢6 wu diém vuot troi la
kha nang chéng ldo hoa tot hon, do vay pht hop v6i nhiing
ng dung ngoai that nhu hang rao, cra, tAm san ngoai troi,
tdm lop... Con composite trau/polypropylene c6 kha nang
chéng l3o hoa kém, nhung c6 do cimg cao hon, chdng bién
dang nhiét tot hon, d6 bén kéo, uén, modul cao hon [1] nén
phu hop véi nhiing Gmg dung ndi that nhu tim tran, vach
ngin, cau thang, san nha... va gia dung nhu ban, ghé, tu,
gia sach...
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