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TOM TAT

Anh huodng cia ham luong cac chat 6n dinh quang hip thy UV T-1130 va thu nhan gbe
HALS ciing nhu sy ket hop ching 6 ti 1€ T-1130/HALS = 1/1 dén qua trinh khau mach quang va
tinh chat mang khau mach quang cta h¢ son ankyt/HDDA/TiO; da dugc nghién ciru.

Pi xac dinh dugc rang ting ham luong T-1130 hodc HALS dén 1,5 % hay két hop chung
dén 2 % trong son lam giam déng ké chuyén hoéa lién két d6i cia HDDA. O ham luong 1,5 %
chit 6n dinh quang hodc két hop chiung véi ham luong 2 % lam giam d6 cimg twong ddi cua
mang khau mach tir 0,51 dén 0,21 - 0,23, trong khi d6 d6 bén udn, d6 bén va dap va do bam dinh
dat 1 mm, 200 kg.cm va diém 0 twong tmg. Nhém CH, con lai sau 260 gio thir nghiém gia toc
thoi tiét ting tir 46,8 % dén 80,6 — 88 %.

Tir khéa: khau mach quang, chét dn dinh quang, ankyt.

1. PAT VAN PE

Khi str dung ngoai troi, dudi tac dong ctia anh sang mat troi va cac tdc nhan khac, mang
son d& bi 130 hoa. Dé nang cao d6 bén thoi tiét cho cac 16p phu hitu co ngudi ta thudng s dung
cac chét 6n dinh quang loai hdp thu UV va thu nhan gbc [1-5]. Cac chat 6n dinh quang thudng
lam gidm van tdc khau mach quang va anh hudng dén mot sb tinh chat co If cua hé [6]. Cac
nghién cu trudc diy coa Vién Ky thuat nhiét déi cho thiy, hé son khdu mach quang
ankyt/HDDAV/thiol/I-819 ¢6 bot mau TiO, phu hop véi yéu cau cua cac 16p phii bao vé va trang
tri trong mot s6 linh vuc [7]. Trong hé son khau mach quang ankyt/HDDA/thiol/I-819 da c6 bot
mau TiO, 1a mot chat che chian UV, gop phan vao viéc giam mot phén qua trinh 130 hoéa quang
cua 16p phu. Tuy nhién, qua trinh a0 héa quang xay ra do nhiéu yéu to tac dong, c6 thé do cac
nhén t6 bén ngoai tac dong, cling co thé do mam nhan té gy 130 hoa nim ngay trong hé son phat
trién nén. Vi vdy, dé tang kha niang st dung lau dai cia hé son khiu mach quang
ankyt/HDDAV/thiol/I-819 c¢6 bt mau TiO,, mot s chat én dinh quang di duoc dua thém vao hé.
Bai bdo nay trinh bay cac két qua nghién ctiru anh huéng ciia cac chat hip thu UV va thu nhan
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gbc dén qua trinh khau mach quang va tinh chit cia mang dong rin trén co s& nhya
ankyt/HDDA ¢6 bt mau TiO,.

2.THUC NGHIEM
2.1. Nguyén li¢u va héa chit

- Nhya ankyt trén co so dau dau cua Pai Loan.

- Chat khoi mao quang dang gbc: Bisacylphotphin oxit (1-819), hing Ciba.

- Tac nhan khau ludi: Trimetylolpropan mercaptopropionat (thiol), hdng Evans chemetics.
- Monome diacrylat: 1,6-hexanediol diacrylat (HDDA), hdng UCB:

- Bot mau TiO, loai R 902, hdng Dupont.

- Chét 6n dinh quang hap thy tia tir ngoai: Tinuvin-1130 (T-1130), hing Ciba.

- Chét 6n dinh quang thu nhan gdc: Tinuvin 292 (HALS), hing Ciba.

2.2. Tao hé khau mach quang

Céac h¢ khau mach quang dugc tao béng cach tron déu céac thanh phﬁn theo ti 1€ trong
lwong: ankyt/HDDA/I-819/TiO, = 60/40/3/10 [6]. Sau d6 dwa cic chét 6n dinh quang vao hé
theo céc ti 1€ T-1130 (%): 0; 0,5; 1; 1,5. HALS (%): 0; 0,5; 1; 1,5. T-1130/HALS: 0/0; 0,5/0,5;
01/1; 1,5/1,5.

2.3. Ché @ chiéu sang

H¢ khau mach quang trén co s& nhya ankyt sau khi dugc tao mang dem chiéu duéi dén tu
ngoai, cudng do anh sang 250 mW/cm®, trong hé chiéu tia tir ngoai model F 300S ciia hing
FUSION UV (My) tai Vién K¥ thudt nhiét doi (VKTND), Vién Khoa hoc va Cong nghé Viét
Nam (VKH&CNVN).

2.4. Phan tich hong ngoai

Bién d6i ham lwong lién két d6i ctia nhya ankyt va ctia monome acrylat HDDA dugc xac
dinh bﬁng cach tao mang nhya trén tam KBr hodc tim BaF, véi do day 20 um va do phé héng
ngoai trén may FT-IR, NEXUS 670, Nicolet ctia My tai VKTND, VKH&CNVN. Bién dbi lién
két doi cua nhya ankyt, cuia monome acrylat HDDA, nhém CH, dugc xac dinh dya vao bién d6i
cuong d6 hap thy tai 3010 cm™, 810 cm™ va 2858 cm™, dua vao hép thu tai 2930 cm™ ctia nhom
CHs khéng d6i trong qua trinh khdu mach va thir nghiém gia tdc.

2.5. Xdc dinh céc tinh ning co i

Do cung tuong ddi, do bén va dap, do bam giinh, d6 bén udn cua mang son sau khi khau
mach quang duoc xac dinh theo bai bao da cong bo [6].

2.6. Thir nghiém gia toc

Cac mau son dugc tao trén tam BaF, dé theo ddi bién ddi ctia cdc nhom chirc bang pho
hong ngoai. Thir nghiém gia tdc cta cic hé son duoc thyc hién trong tii thir nghiém gia toc
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ATLAT (ultra-violet/condensation weathering device) ciia My tai Vién K¥ thuét nhi¢t doi, Vién
KH&CNVN theo tiéu chuan ASTM 4587-91, ché do D, moi chu ki 12 gio, trong d6 8 gid chiéu
& 60 °C va 4 gio ngung & 40 °C.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru anh hwéng ciia ham lwgng chét on dinh quang T-1130 va HALS dén qua
trinh khau mach quang cia hé son ankyt/HDDA/TiO,

3.1.1. Anh huéng ciia ham hrong chat on dinh quang T-1130

Céc két qua thu duge cho thdy, ting ham luong chat 6n dinh quang T-1130 tir 0 % dén
1,5 % lam giam chuyén hoa lién két doi ctia nhya ankyt. Sau 15 gidy chiéu, chuyén héa lién két
do6i cua nhya ankyt trong céac mau ¢6 0 %: 0,5%: 1% va 1,5 % T-1130 twong tng 1a 100 %; 90,5
%:; 85,8 %; va 78,3 %. Trong khi d6, chuyén hoa lién két doi ciia HDDA trong cac hé nghién
ctru déu xdy ra rit nhanh va x4p xi nhau. Chi sau 1 gidy chiéu sang, chuyén hoa lién két d6i cua
HDDA & cac mau nghién ciru dat khoang 92 %.

Nhu vay, khi dua thém chét 6n dinh quang T-1130 vao hé son, qua trinh khau mach ctia hé
son giam do chat 6n dinh quang T-1130 d& hip thu mot phan tia tir ngoai.

3.1.2. Anh hwéng ciia ham heong chat on dinh quang HALS

Khi ting ham lugng HALS tir 0 % dén 1,5 % do chuyén hoa lién két doi ciia nhya ankyt
giam. Sau 15 gidy chiéu, chuyén hoa lién két doi ciia nhya ankyt trong mau c¢6 0 %; 0,5 %; 1 %
va 1,5 % HALS tuong tmg 1a 100 %; 83,4 %; 81 % va 78,3 %. Trong khi d6, chuyén héa lién két
d6i cia HDDA trong cac mau déu ting rat nhanh vé6i van toc khau mach khong khac nhau nhiéu
dat tr 86,6 % dén 91 %, chi trong 0,3 gidy dau chiéu sang. Sau do véan tdc khau mach tang
khong dang ké.

Tir cac két ‘qua nghién clru trén c6 the thiy, ciing nhu chét 6n dinh quang hap thu UV T-
1130, dua chat 6n dinh quang thu nhan goc HALS vao h¢ son da lam giam van téc khau mach
quang cua hé son ankyt/HDDA do HALS bat mot phan cac goc tu do hoat tinh c6 trong hé.

3.1.3. Anh hwong ciia ham heong hén hop chat on dinh quang T-1130 va HALS

Pua hdn hop chat 6n dinh quang T-1130 va HALS vao hé son lam giam chuyén hoéa lién
két doi cta nhya ankyt. Tuy nhién, & ti 1& T-1130/HALS (%) = 0,5/0,5, d6 chuyén héa lién két
d6i ctia nhya ankyt giam di khong nhiéu so véi khi khong c6 hdn hop chét 6n dinh quang. Sau
15 gidy chiéu, d6 chuyén hoa lién két doi cia nhya ankyt & ti 18 nay dat 100%. Khi tiép tuc ting
ti 16 chat 6n dinh quang dén T-1130/HALS = 1/1 va 1,5/1,5, d6 chuyén hoa lién két doi cia nhua
ankyt lai giam di dang ké, chi con twong tng 77,2 % va 70 % sau 15 gidy chiéu (hinh 1).

Chuyén hoa lién két doi ctia HDDA cua tat ca cic mau khong khac biét nhiéu va déu tang
nhanh trong 0,3 gidy chiéu dau, sau d6 hau nhu ting khong dang ké (hinh 2). Sau 0,3 gidy chiéu,
d6 chuyén hoa lién két d6i cia HDDA ciia cac mau c6 va khong co hdn hop chit 6n dinh quang
Xap xi nhau va dat tir 84,8 % dén 87,4 %.
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Hinh 2. Anh huong ctia ham lugng
hdn hop T-1130 va HALS dén
chuyén hoa lién két d6i cia HDDA
trong hé son ankyt/HDDA

T-1130/HALS (%): +: 0/0; m: 0,5/0,5;
A:1/1%;e:1,5/1,5
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3.2. Nghién ctru anh hwong cia ham lwgng chit on dinh quang T-1130 va HALS dén cac
tinh chat co, |i ciia hé son ankyt/HDDA/TIO;

Két qua xac dinh do cimg twong ddi cho thdy, khi tang ham lwgng T-1130 tir 0 % dén
1,5 %, d6 cang tuwong doi giam di. Sau 15 gidy chieu, d0 cung tuwong do6i dat twong ung 0,51;
0,29; 0,24; 0,23.

Khi khéng c6 chét én dinh quang HALS, sau 30 gidy chiéu sang, do ctng tuong dbi dat
0,62. bua HALS vao hé son vdi ham lugng 0,5 %; 1 % va 1,5 %, do cing twong do6i chi dat
tuong ung 0,42; 0,4 va 0,34.

Khi tang ham lugng hdn hop chat 6n dinh quang T-1130/HALS (%) 1én tir 0/0 dén 1,5/1,5,
d6 cung tuong doi ctia hé son ankyt/HDDA/TiO; giam di. Sau 30 gidy chiéu, dd cung tuong doi
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cua cac hé son T-1130/HALS = 0/0; 0,5/0,5; 1/1 va 1,5/1,5 dat tuong ung 0,62; 0,34; 0,28 va
0,25 (hinh 3).
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Hinh 3. Anh huong ctia ham lugng hdn hop T-1130 va HALS dén d6 cing tuong dbi ciia hé

son ankyt/HDDA/TiO,.

T-1130/HALS (%): ¢: 0/0; m: 0,5/0,5; A: 1/1%; ®: 1,5/1,5

Bdng 1. Anh huéng cta ham luong cac chit 6n dinh quang T- 1130 va HALS dén
tinh chét co i ciia hé son ankyt/HDDA/TiO, khi chiéu 15 gidy dudi dén tir ngoai

Ham lugng Do cimg Do bén Do bén va Do bam
STT | T1130 (%) | HALS (%) | tuwongddi | ubn(mm) | dép (kg.cm) | dinh(diem)
1 0 0 0,51 1 200 0
2 0,5 0 0,29 1 200 0
3 1 0 0.24 1 200 0
4 15 0 0,23 1 200 0
5 0 0,5 0,35 1 200 0
6 0 1 0,33 1 200 0
7 0 1,5 0,27 1 200 0
8 0,5 0,5 0,29 1 200 0
9 1 1 0,23 1 200 0
10 15 1,5 0,21 1 200 0

Két qua trinh bay trén bang 1 cho thiy, khi dung riéng r& hay két hop hai loai chat 6n dinh

quang T-1130 va HALS, ham luong chét 6n dinh quang tang tir 0% dén 1,5% lam d¢ cimg
tuwong doi cua mang son ankyt/HDDA/TiO, cang giam di nhung céc tinh chat co i khac nhu do
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bén udn, dd bén va dap, d6 bam dinh cta tAt ca cac mau déu rat tét, déu dat 1 mm, 200 kg.cm,
diém 0.

3.3. Nghién ctru anh huéng ciia ham luwgng cic chat 6n dinh quang T-1130 va HALS dén
qua trinh lao0 héa quang cia hé son ankyt/HDDA/TiO,

Qua trinh ldo héa quang cia hé son ankyt/HDDA/TiO, duoc theo ddi bang su bién ddi
nhom CH,. Hinh 4, 5 va 6 cho thdy, khi khong co chat on dinh quang, nhém CH, cta hé son
giam rat nhanh. Chi trong 6 gio thir nghiém déu tién trong tii gia tc thoi tiét, nhom CH, da giam
chi con 56,2 %. Sau d6 nhom CH2 tiép tuc giam nhung cham hon. Sau 260 gid thir nghiém gia
tdc, nhom CH, chi con 46,8%. Khi dua thém riéng r& hodc dong thoi T-1130 va HALS, nhém
CH, déu giam v&i van tbc cham hon rat nhidu so voi khi khong co chat on dinh quang.

Khi tang ham lugng T-1130 tir 0 % dén 1,5 %, nhém CH, giam cham di. Khi sir dung 1,5%
T-1130, sau 260 gid thir nghlem gia tdc, nhém CH, con lai 88 % (hinh 4). Trong khi d6 ¢ cung
thoi diém, khi c¢6 0,5 % va 1 % T-1130, nhém CH, con xap xi 76 %. Tir két qua nay thiy rang,
néu chi dung mot loai chét hap thy UV T-1130 cho hé son ankyt/HDDA/TiO,, ti 1¢ 1,5% T-
1130 13 phu hop nhit.

Ciing twong ty nhu vy, khi chi ding chat 6n dinh quang thu nhan gdc HALS, ting ham
luong HALS tir 0 % dén 1,5 % lam giam nhém CH, cham di (hinh 5). Sau 260 gio' dé trong ti
gia tdc, nhom CH, con lai caa mau ¢6 0,5 %; 1 % va 1,5 % HALS tuong tng 1a 74,2 %; 75,9 %
va 81,3 %. Tir két qua nay co thé thdy rang dé 6n dinh hé son ankyt/HDDA/TiO, diung 1,5 %
HALS Ia phu hop.

Nhém CH, (%)
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Hinh 4. Anh huéng cta chat on dinh quang T-1130 dén bién doinhém CH ctia hé son
ankyt/HDDAJTIO, trong qua trinh thir nghiém gia toc

T-1130 (%): ¢: 0; m: 0,5; A:1;e:1,5
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Hinh 5. Anh huong ciia chat 6n dinh quang HALS dén bién doi nhém CH, cua hé son
ankyt/HDDAJTIO, trong qua trinh thir nghiém gia toc

HALS (%): ¢: 0; m: 0,5; A:1;0:1,5
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Hinh 6. Anh huong cua chét 6n dinh quang T-1130 va HALS dén bié'n’d(;)i nhoém CH; cua hé son
ankyt/HDDAJTIO, trong qua trinh thir nghiém gia toc

T1130/HALS (%): ¢: 0/0; m: 0,5/0,5; A: 1/1; ®: 1,5/1,5
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Khi dung két hop ca hai loai chat 6n dinh quang T-1130 va HALS, cang ting ham luong
hdn hop T-1130/HALS (%) tir 0,5/0,5 dén 1,5/1,5, nhém CH, cang giam di cham (hinh 6). O ti
1¢ T-1130/HALS (%) 1/1 va 1,5/1,5, van tbe giam nhom CH; khéng khac nhau nhiéu. Sau 260
gio thir nghiém gia téc, nhém CH, giam con tuong tmg 80,1 % va 80 ,6 %. Két qua nay cho thay
chi can str dung hdn hop 1 % T-1130 va 1 % HALS, hé son ankyt/HDDA/TiO, di dugc 6n dinh tot.

4. KET LUAN

Céac chét 6n dinh quang loai hép thu tia tor ngoai T-1130 va thu nhan géc HALS vao hé son
ankyt/HDDA/TiO, lam vén téc khau mach quang ctia hé son giam di va do cing twong ddi cua
mang déng rin giam. Trong khi d6 cac tinh chat co |i khac ciia hé son van rét tot. Do bén udn,
do bén va dap, 0 bam dinh cua céc mau dong ran déu dat 1 mm, 200 kg.cm va diém 0.

Do bén thoi tiét ctia hé son ankyt/HDDA/TiO;, dugc nang cao cao ro rét khi cé 1,5 % chét
on dinh hap thy UV T-1130, 1,5 % chat 6n dinh thu nhan gbc HALS hozc hdn hop 1 % T-1130
va 1l % HALS.

TAI LIEU THAM KHAO

1. David Tipton A. and West Lewis J. - Effects of a hindered amine light stabilizer and a UV
light absorber used in maxillofacial elastomers on human gingival epithelial cells and
fibroblasts, Journal of Prosthetic Dentistry 100 (3) (2008) 220-231.

2. Muasher M. and Sain. M. - The efficacy of photostabilizers on the color change of wood
filled plastic composites, Polymer Degradation and Stability 91 (5) (2006) 1156-1165.

3. Ranogajec F. and Mlinac-Misak M. - Improvement of the polymer stability by radiation
grafting, Radiation Physics and Chemistry 71 (1-2) (2004) 229-233.

4. Nguyén Thi Viét Tridu, Lé Lam, L& Xuan Hién - Anh huéng cta cac chat on dinh quang
Tinuvin 1130 va Tinuvin 292 dén qua trinh 130 hoa quang ctia hé cao su butadien/clobutyl,
Tap chi Hoa hoc 46 (5) (2008) 549-553.

5. L& Xuan Hién, Nguyen Thién Vuong, Nguyén Thi Viét Triéu - Nghién ctru d6 bén birc xa
tir ngoai, nhiét 4m ctia mot sb mang phu trén co s¢ nhya acrylic. II- Nghién ctru anh huéng
ctia ban chat va ham luong hé 6n dinh quang dén d6 bén birc xa tir ngoai, nhiét am cua
mang phu trén co s& nhua acrylic polyol HSU 1168 khau mach bang polyisoxyanat
desmodur N-75, Tap chi Hoa hoc 47 (6) (2009) 663-667.

6. Decker C., Moussa K. et Le Xuan. H. - Photopolymerisation de monomers
multifunctionels —V1. Influence de photostabilisants, Eur. Polym. J. 27 (11) (1991) 1251-
1260.

7. Nguyén Thi Viét Tridu, L& Xuan Hién, Bui Thi Anh, Nguyén Thi Thuy Nhung, Pao Phi
Hung, - Nghién ctru phan tmg khau mach quang cua mot s6 hé khau mach trén co s nhua
ankyt, Tap chi Khoa hoc va Cong ngh¢ 48 (3A) (2010) 144-149.

666



Nghién ciru dnh huéng cta mét sé chét n dinh quang dén qué trinh khdu mach quang va...

ABSTRACT

STUDY OF THE INLUENCE OF SOME PHOTOSTABILISERS ON THE UV-
CROSSLINKING PROCESS AND PROPERTIES OF THE UV-CURED FILMS ON THE
BASE OF THE ALKYD/HDDA SYSTEM IN THE PRESENCE OF T1O, PIGMENT

Nguyen Thi Viet Trieu”, Le Xuan Hien, Nguyen Thi Hien, Trinh Van Thanh,
Nguyen Thien Vuong, Nguyen Anh Hiep, Mac Van Phuc, Pao Phi Hung

*Email:trieuvan2001@yahoo.com
Institute for Tropical Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi

The influence of the content of the photostabilizers — the UV absorber T-1130 and the
radical scavenger HALS, as well as their mixture with the weght ratio T-1130/HALS = 1/1 on
the photocrosslinking process and properties of the UV-cured coating of the paint system
alkyd/HDDAVJ/TIiO, have been studied.

It was determined that the increase the contents of the T-1130 or HALS up to 1,5 % or their
mixture up to 2 % in the paint substantially decresed the conversion of double bonds of alkyd
resins but insignificantly affected conversion of HDDA double bonds. Presence of the
photostabilizers at the content 1,5 % or their mixture at the content 2% decresed the relative
hardness of the cured coatings form 0,51 to 0,21 - 0,23 while their flexibility, impact resistance
and adhesion remained to be 1 mm, 200 kg.cm and O point, respectivelly; the residual - CH, —
group affter 260 accelerated weather testing increased from 46,8 % to 80,6 - 88 %.

Keyword: photocrosslinking, photostabilizer, alkyd.
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