TAP CHI HOA HOC THANG 8 NAM 2015

DOI: 10.15625/0866-7144.2015-00175

53(4) 531-534
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Abstract

The photon energy in solar radiation is the most damaging excitator of the outdoor environment in polymer
composite (PC) materials which include epoxidized linseed oil polymer. In this study, the effect of ultraviolet (UV)
radiation on the change of PC material surface appearance and the reduction in mechanical properties was investigated.
In addition, in order to diminish the effect of UV radiation on to polymer matrix, in this study anti-UV addtives was
introduced. In which, UV-absorber methanone, 2-hydroxy-4-(octyloxy)-phenyl (MHOP) and hindered amine light
stabilizers (HALS) bis (1-octyloxy-2,2,6-tetramethyl-4-piperidyl) sebacate (BOTPS) was used. The results showed that
in the presence of 2.0 %wt. MHOP and 3.0 %wt. BOTPS can be restricted the degree of PC materials surface change

and reduction of the composite’s mechanical properties.

Keywords. Epoxidized linseed oil,
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1. MO PAU

Vit liéu polyme compozit (PC) trén co s& dau
lanh epoxy hoa (epoxidized linseed oil — ELO) tng
dung trong san xuat da p 1at nhan tao dem lai nhiéu
¥ nghia vé maéi truong bai dau lanh 1a ngudn nguyén
liéu phd bién c6 kha ning tai tao va khong doc hai
cho nguoi san xuat ciing nhu nguoi sir dung san
pham tir nd. Bén canh nhitng wu diém, dau lanh
epoxy hoa cling ton tai mot s6 han ché do 1a kha
ning chiu thoi tiét caa nhya nén ELO kém. Kha
nang chiu thoi tiét kém cua vat lieu PC s& han ché
kha nang sir dung ngoai troi caa loai vat liéu nay do
nhya nén bi phé huy boi cac yéu t6 nhu: nhiét do, do
am va dac biét 1a birc xa tir ngoai. Bl xa tir ngoai
dugc chia lam 3 loai theo pham vi budc soéng anh
sang: UV-A (315+400 nm), UV-B (280+315 nm),
UV-C (100+280 nm.

Nang lwong mat troi cung cép cho trai dat chi
yéu la tia UV-A (95 %) va UV-B (5 %). Céc tia UV-
B chi cung C4p 5 % nang luong nhung 1a yéu té chu
yéu gay phan hay quang va oxi hoa quang dbi voi
cac vat liéu polyme. Anh sang tr ngoai anh huong
manh nhét t6i qua trinh phan hay polyme (lam dut

polymer composite, ultraviolet absorber, FTIR, degradation of polymer,

céc lien két trong polyme) véi niang lugng trong
khoang 290+460 kJ/mol. Qua trinh pha huy bat dau
khi ning lugng photon di manh dé lam dut cac lién
két khong bén trong polyme va tao ra géc tu do.

Trong cong trinh nay da nghién ctu anh huong cua
mot so phu gia chéng tia tir ngoai dang UVA va dang
HALS dé nang cao kha ning chiu thoi tiét caa vat liéu
PC c6 sir dung chat két dinh dau lanh epoxy hoa.

Co ché chéng oxi hoa quang cua cac hop chat
UVA va HALS da duoc trinh bay trong tai liéu [1].

2. THUC NGHIEM
2.1. Hoéa chit

Déau lanh epoxy héa (ELO) duoc sir dung c6
ham lugng nhom epoxy 23 % cua hdng Akcros
(Anh). Anhydrit 4-metylhexahydrophtalic
(MHHPA) cua héng Lindau Chemical (Anh). 1-
metylimidazol (NMI) cia BASF (buc). Polyol-PT1
(Malaysia). Methanone, 2-hydroxy-4-(octyloxy)-
phenyl (MHOP) va bis (1-octyloxy-2,2,6,-
tetrametyl-4-piperidyl) sebacate (BOTPS) cua hang
BASF.
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2.2. Phuwong phap nghién ciru
2.2.1. Phurong phdp chuan bj mau

Mau nhya nén: Nhya nén duoc chuan bi theo ty
I¢ mol ELO/MHHPA/NMI = 1/1/0,1. Hon hop nhya
I6ng sau khi tron duoc quét thanh 1ép mang mong ¢6
chiéu day 0,5 mm, va tién hanh dong ran & nhiét do
140 °C trong thoi gian 60 pht rdi chiéu trén thiét bi
UV TEST trong 300 gio. Ddi véi miu co sir dung
phu gia chéng UV, ty Ié phu gia UV duoc st dung la
MHOP 2,0 % két hop véi BOTPS 3,0 % so véi khdi
luong hé ELO/MHHPA/NMI.

Mdu vt liéu polyme compozit: C6 thanh phan
nhya nén trén co s& ELO/MHHPA/NMI gia cudng
bang cét liéu thach anh va thuy tinh véi kich thudc
hat khéc nhau. Ngoai ra trong cong thtc phdi lidu co
st dung bot mau tring TiO,. Phu gia UV dugc sir
dung 1a MHOP 2,0 % két hop voi BOTPS 3,0 % so
véi khéi lwong hé ELO/MHHPA/NMI. Mau chiéu
UV dugc chuan bi theo kich thudgc 300x100x20
(mm).

Phurong phap phén tich phé FTIR: Pugc phan

tich trén mdy do pho hong ngoai ciia hing

SHIMADZU IRAFFINITY-IS (Nhat Ban).

Piéu kién chiéu UV: Mau dugc chiéu trén thiqét
bi cia hdng ATLAS UV TEST (My¥) theo tiéu chuan

ASTM G154-06 voi cac didu kién thi nghiém cu thé
nhu sau: Pén chiéu: UV 340; budc song 340 nm;
nang luong bac xa: 0,89 W/m?/nm; Chu ky pha huy:
Chu ky 1 (8 gio chiéu UV ¢ 60+£3°C, 4 gid ngung tu
& 503 °C).

Phurong phdp danh gid sw bién doi mau sdc: Su
thay d6i mau sic caa san pham sau mdi chu ky do
(100 h chiéu) dugc xac dinh bang céac thong sé do
(L*, a*, b* va AE*) trén thiét bi do mau
Spectrophotometer ctia hang Konica Minolta CM-
2500d, Nhat Ban.

Cuong lyuc uon: duoc xac dinh theo tiéu chuan
EN-14617-2 trén thiét bi do do bén udn hing
GABBRIELLI, FLEXI GT1020, Y.

Hé mai mon sau: dugc xac dinh theo tiéu chuan
EN-14617- 4 trén thiét bi do cua hang
GABBRIELLI, DEEP GT0109, Y.

DBé hiit nuéc: duge xac dinh theo tiéu chuan EN-
14617-1.

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich pho FTIR ciia miu nhya
nén ELO theo thoi gian chieu UV

Pé ting cuong khé nang chiu UV ,hé nhya nén
ELO, da st dung nhiéu loai phu gja ch6ng uv khac
nhau, trong céng trinh nay chi dé cap dén két qua

Tran Vinh Diéu va céng sw

nghién ciu khi str dung két hop dong thoi hai loai
phu gia chéng UV bao gom phu gia hap thu tia UV
(MHOP) va phu gia phan xa tia UV (BOTPS). Ham
lwgng MHOP va BOTPS sir dung lan luot 12 2,0 va
30 % tinh theo khdéi lwong cua hdn hop
ELO/MHHPA. Két qua phan tich phé FTIR cua céc
mau nhya nén ELO duoc thé hién trén hinh 1 va 2.

Trén hinh 1 cho thdy su chdng phd FTIR cua
mau khong sir dung phu gia chéng UV tai thoi dién
ban dau va sau 300 gio chiéu UV. Két qua cho thay,
sau 300 gio chiéu UV cuodng do pic CH, (budc song
2924,09) giam manh, chiang té6 mach phan tu
polyme da bi cat mach lam cho chiéu dai phan tir
ngan di nhiéu. Pong thoi cudng do pic este (budc
song 1720,5 cua C=0O va budc song 1161,15 cua
C-0O) giam xudng, lién két este pha huay tao thanh
cac lien két moi nhu keton do qua trinh oxi hoa
quang.
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Hinh 1: So sénh phd FTIR cua mau nhya nén ELO
khong st dung phu gia UV ¢ 0 gio (1) va 300 gio
(2) chieu UV
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Két qua phan tich trén hinh 2 cho thay, phé hong
ngoai cua mau nhya nén ELO khi ¢ sur dung phu
gia chéng UV sau 300 gio chiéu trén thiét bi UV
TEST. Trong mau nhya nén c6 sir dung phu gia UV,
cuong do pic cia nhom ~CH, va nhom este c6 giam
sau khi chiéu UV nhung cudng do cia cac pic nay
giam khong dang ké so vai mau trudc khi chiéu UV.
Nhu vay c6 thé thiy viéc str dung phu gia chéng UV
da giup han ché sy pha v cac lién két hoa hoc trong
mach polyme theo co ché trong tai liéu [1], gip han
ché su 130 h6a h¢ nhya nén ELO béi tia UV.

3.2. Anh hwéng cia phu gia chéng UV dén sy
bién doi mau sac caa vat liéu PC

Di tién hanh khao sat anh huong cua hai loai
phu gia chdng UV cho san phim d4 nhan tao Vi
ham leong MHOP 2,0 % va BOTPS la 3,0 % khoi
lwong tinh theo khéi lwong hé ELO/MHHPA. Mau
vat liéu PC thi nghiém c6 kich thudc hat 1on nhét
nam trong dai 0,1+0,4 mm. Tién hanh danh gia kha
ning cham 140 héa cua mau vat ligu PC trong truong
hop c6 va khong su dung hdn hop phu gia chéng UV
dén sy bién ddi mau cua bé mat vat liu PC sau khi
chiéu dén 1000 gio trén thiét bi UV TEST. Két qua
khao sat duoc thé hién trén hinh 3 cho thay, sy bién
d6i mau AE cuia bé mat vat liéu PC ting theo thoi
gian chiéu UV. Pdi v6i miu khong sir dung phu gia
chéng UV, tdc d6 bién ddi mau dién ra rat nhanh,
sau 1000 gio chiéu UV, gié tri AE 1a 7,67. Véi su ¢6
mit cua phu gia UV trong hé nhua nén, sy bién doi
mau trén bé mat vat liéu dién ra véi toc d6 cham hon
rat nhiéu, sau 1000 gio chiéu UV, gié tri AE 1a 1,46.
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Hinh 3: Sy bién d6i mau sic cua bé mit vat ligu PC
theo thoi gian chiéu UV

C6 thé giai thich hién twong bién d6i mau trén
bé mat vat liéu PC nhu sau: Dudi tac dong cua tia tu
ngoai, phén Ién nhit 14 c4c cét liéu gan nhu khong bi
tac dong do thanh phan chinh cau thanh la SiO,
(chiém > 99 %), day 1a mot hop chét kha tro va bén.

Nghién ciru anh huong cua phu gia...

Nhu vay, con lai su thay d6i mau sic cua vat liéu PC
s& phu thudc vao su bién dbi cua nhya nén ELO.
Nhya nén ELO khi chiu tiac dong cua moi trudng
chiéu UV (nhiét @6, d6 4m, &nh sang tir ngoai...) s&
hap thy nang lugng anh sang tia tir ngoai va bi lao
héa. Qua trinh 140 hda bat dau dién ra tur trén bé mat
san pham va theo thoi gian s& phat trién sau vao bén
trong cau trdc vat lidu. San pham cua qua trinh phan
hay bao gom céc hop chat mang mau chira nhoém
keton... do d6 mau ctia nhya nén ELO sau khi bj 140
hoa s& ddm hon nén chung ta s& quan sét thay bé mat
vat liéu PC s& vang hon sau khi chiéu trén thiét bi
UV TEST. Viéc st dung hét hop hai loai phu gia
chéng UV dang UVA va HALS da han ché su phé4
v cac lién két héa hoc trong mach phan tir nhya nén
ELO, qua d6 lam cham qua trinh bién d6i mau trén
bé mit vat lidu polyme compozit.

33. Anh huwéng cia chat chéng oxi héa
UVA/HALS dén sy suy giam mot so tinh chat co
ly chia vat ligu PC

Di nghién ctu anh huong cia phu gia UV dén
cuong luc udn va do hit nudc cua vat liéu PC trén
co s& nhia nén ELO trong diéu kién miu vat liéu PC
duoc chiéu trén thiét bi UV TEST. Két qua thi
nghiém dugc trinh bay trén hinh 4 va 5.

Ttr hinh 4 nhan thy, cuong lec uén cua mau bi
suy giam theo thoi gian khi chiéu trén thiét bi UV
TEST. Di voi mau khdng sir dung phu gia chong
UV, tbc do suy giam cuong luc uon dlen ra rat
nhanh, sau 1000 gi¢ chiéu UV, cuong luc udn glam
~12,5 % gi tri S0 v6i mau ban du (tir 80,4 N/mm?
xu0ng 70,6 N/mm?). Khi st dung phu gia chéng UV,
tbc do suy giam cudng luc udn cia mau cham lai, cu
thé 1a sau 1000 gio chiéu trén thiét bi UV TEST,
cuong luc udn chi suy giam ~3,6 % gia tri so véi
mau ban dau (tir 80,4 xudng 77,4 N/mm?).
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Hinh 4: Su bién d6i cuong luc udn ciia mau vat liéu
PC khi ¢6 0 va 5 % phu gia

533



TCHH, 53(4), 2015

0.03 -
0,026
0.03 1 = A= 0%UV 0022  ~°
< ——5%UV 0019 A7
i. 0.02 1 0016 _ A~
g A -
=0 MB
E 0.01 - poit ¢ o1z 0013 001 '
o 0,011 4
[)]
0.01 -
0.00 . . . . . .
0 200 400 600 800 1000
Thai gian chiéu UV, gir

Hinh 5: Su bién d6i d6 hat nudc cua mau vat liéu
PC khi ¢6 0 va 5 % phu gia

Tur két qua hinh 5 nhan thay, d6 hat nudc cua
mau tang theo thoi gian chiéu mau trén thiét bi UV
TEST. Déi vsi mau khdng st dung phu gia chéng
UV, d6 hiit nu6e tang nhanh hon so véi mau co st
dung phu gia khi & ciing mét thoi gian chiéu UV. Do
hat nuée ctia mau khong st dung phu gia UV ting
nhanh theo thoi gian chiéu UV la do céc lién két hoa
hoc trong mach phan tir polyme bi pha huy dudi tac
dong cua tia tr ngoai va tao ra cac khe ho. Ban dau,
su ph& huy mach polyme chi dién ra ¢ trén bé mit,
theo thoi gian, mach polyme s& bi pha hay sau vao
bén trong cu tric vat liéu compozit. Két qua I cac
phan tir nuéc ¢d thé xAm nhap vao sau bén trong ciu
trdc vat liéu PC, do d6 do hit nudc cua mau ting
theo thoi gian chiéu UV. Bdi véi miu c6 sir dung
phu gia chéng UV, d6 hit nude thip hon so véi miu
khong sir dung phu gia chdng UV. Biéu nay c6 thé
giai thich 1a do phu gia UV d4 han ché duoc su phé4
hiy céc lién két hda hoc trong nhya nén lam giam
mat do cac khe ho trong céu trac vat liéu, do do sur
xam nhdp cua cac phan tir nude vao cau tric vat liu
compozit giam xudng.

Lién hé: Tran Vinh Diéu
Trung tdm Nghién ctru vat li¢u polyme
Truong Pai hoc Bach khoa Ha Noi
S6 1, Pai Cb Viét, Hai Ba Trung, Ha Noi

Tran Vinh Diéu va céng sw

4. KET LUAN

Pi tién hanh khao sat sy thay doi lién két hoa
hoc trong mach phan tir nhuya nén trén co s& ELO
bang phuong phap phan tich pho FTIR. Két qua cho
thay, sau khi chiéu UV céc lién két caa nhém ~CH,
va nhom este caa nhya nén ELO bi pha v thé hién
& cudng do pic cua cac nhém nay giam rat manh.
Khi trong hé nhua nén c6 sir dung két hop hai loai
phu gia chong UV MHOP va BOTPS da han ché
dugc sy pha v céc lién két hda hoc cia nhém ~CH,
va nhom este trong nhwa nén ELO.

Viéc st dung phu gia chéng UV cho thay hiéu
qua rd rét trong viéc lam cham qué trinh 180 hoa cua
vat liéu PC, diéu nay duoc thé hién & su bién doi
Mau Sac va su suy giam do bong trén bé mit vat liu
PC theo thoi gian chiéu mAu trén thiét bi UV TEST
dién ra cham hon. Thém vao d6, khi sir dung phu gia
UV con gilp han ché su suy giam mét s tinh chat
co Iy nhu cuong lyc uén va d6 hat nude cua vat lisu
PC trén co sé nhya nén ELO.
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