Nghién ctru khoa hoc c6ng nghé

NGHIEN CUU CHE TAO LOP PHU BAO VE VAT LIEU HUU CO
KHOI TAC PONG CUA TIA TU NGOAI
NGUYEN THI HONG NGOQC ', PAO KIEN CUONG ", PANG MINH THUY
1. PAT VAN DE

Tia cuc tim (con goi 1a tia tir ngoai, tia UV) chiém khoang 9% anh sang mit
tro1, 6 budce song nhod hon 400 nm, dong vai tro khong thé thiéu trong cac linh vyc
khac nhau cta doi sdng va san xudt [1]. Tia UV c¢6 nhiéu loi ich nhu gitp tong hop
vitamin D, ¢ thé dung dé khir triung, tiét tring, ... Tuy nhién, tia UV lai c6 thé gayra
tac hai rat 16n cho con ngudi va vat chit. Mot trong s6 d6 1a buc xa cuc tim dan dén
su 1do hoa cua céc loai vat li€u hitu co. Cu the tia cyc tim co hai 1a nguyén nhan gay
ra sy d6i mau cua pigment, gay bién ddi cau triic hoa hoc, tir d6 dan dén suy giam
tinh chat co hoc cua vat liéu hitu co nhu nhya, cao su, lam suy giam d¢ bong va
giam hiéu qua bao vé chéng dn mon cua céac 16p son phu [2].

Hién nay, hau hét cac vat dung va thiét bi hién dai déu dugc ché tao voi mot ty
1é nhat dinh polyme hodc chat hiru co. Do vdy, nhiéu phuong phap di duoc ap dung
dé bao vé vat lidu hiru co khoi tac dong cua tia tir ngoai, trong do sir dung cac 16p
phu bao v¢ la mét phuong phap phd bién. Trong nhiing ndm gan day, son phu trong
subt da chiém dugc sy quan tim cta nhiéu nha san xuat son. Lop phu nay phai chiu
dugc sy mai mon co hoc va hoa hoc dé kéo dai chirc ning bao vé ctia chiing.

Trong nganh c6ng nghiép son phu hién nay, 16p phu polyuretan (PU) goc dung
moi hai thanh phan dang dugc sir dung rong rii vi c6 kha niang chdng mai mon tét,
do bén cao, do cung, tinh linh hoat, 6 bam dinh véi vét li€u vo co, d§ bén kéo dut
va kha nang khang hoa chat tt. Lop pha polyuretan ciing dugc danh gid 1a c6 do
bén UV va d6 bén thoi tiét cao [3, 4]. Tuy nhién, vat liéu hitu co dugc phu boi 16p
phu polyuretan trong sudt van dé bi bién doi dudi tac dong ctia dnh sang mat troi [5]-
Dé tang cuong kha ning bao v€ cua 16p phu, nguoi ta sir dung thém phu gia chéng
UV. Phu gia chong UV bao gdém 2 loai chinh: chit hap thu UV va chét 6n dinh
quang thu nhan gbc ty do (HALS) [6]. Chit hdp thy UV c6 vai tro loc cac bude song
anh sang trong ving tir ngoai trude khi chung cham toi bé mat vét liéu. Trong khi
d6, chat 6n dinh quang thu nhan gbc ty do (HALS) la méot dan xuat phd bién cua
2,2,6,6-tetramethylpiperidin, con dugc goi 1a chét loai bo géc tw do. Co ché hoat
dong cua HALS 1a tc ché sy phan hiy quang oxy hoa cua vat liéu bang cach ngin
chin bat ky géc tu do nao dugc hinh thanh.

Nguoi ta dd ching minh rang sy két hop giita cac chat hap thu UV va HALS
cai thién hiéu qua bao vé chdng UV trén mét s6 chung loai vat liéu hitu co [7]. Tuy
nhién, khong phai tit ca moi hé phu gia két hop chat hap thy UV va HALS déu
mang lai hiéu qua tich cuc. Hiéu qua bao vé nay tuy thudc vao ban chat cua phu gia
cung nhu vat liéu hitu co twong ung [8]. Vi vay, viéc nghién ctru lwa chon hé phu gia
chdng UV t6i uu 1a cong viée can thiét khi ché tao son trong sudt chong UV. Trong
cac nghién ctru hién nay, hé phu gia chat hap thu UV va HALS dugc sir dung tuong
dbi rong réi, tuy nhién, viéc lwa chon to hop t6i wu cho ting loai vat liéu van can tiép
tuc duogc nghién cuu.
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Hinh 1. Cong thirc héa hoc cia mot s6 chat hép thu UV va HALS tiéu biéu

Trong bai bao nay, chung t6i nghién ciru va ché tao 16p phu polyuretan bao vé
mang son va Vﬁt liéu hitu co khoi tac hai cua tia UV‘. ba danh gia kha nang bao vé
cta 16p phu do61i véi cao su va 16p phu epoxy trén nén thép, khi thir nghiém ching
dudi tac dung cua tia UV. Ngoai ra, sy anh huc’mg cua viéc lya c’h()n phu gia hap thu
UV va phu gia 6n dinh quang thu nhan goc tu do (HALS) dén kha nang bao vé
chong tia tr ngoai ciia mang son ciling dugc khao sat va danh gia.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Héa chit

- Nhua acrylic polyol, ham lugng nhém OH 1a (1,6 = 0,3)%, tén thuong mai
Desmophen A 160X, Bayer (Puc);

- Chat déng rén dang aliphatic polyisoxyanat HDI, ham luong nhom NCO la
21,8 +0,3%, tén thuong mai Desmodur N3300, Bayer (Dtic);

- Chét hép thu UV nhom benzotriazol, tén thuong mai Tinuvin 1130, BASF
(Ptrc);

- Chét hép thu UV nhom triazin, t€n thwong mai Tinuvin 479, BASF (Dtic);

- Chét hap thu UV nhém benzophenon, tén thuong mai Chimassorb 81, BASF
(Puc);

- Chéat 6n dinh quang thu nhan géc tu do (HALS), tén thuong mai Tinuvin
123, BASF (btrc);

- Axeton, 99,5% (Trung Quéc); butyl axetat, 99,5% (Trung Quéc); ethanol,
96% (Viét Nam);

- Thép CT3 (Viét Nam);

- Cao su tong hop nitrile butadiene (NBR), chiéu day 2 mm, d¢ cing shore A
(65 + 5), khéi luong riéng 1,4 g/em’ (Trung Quéc), do bén kéo dut (7,8 + 0,5) MPa,
d6 gian dai khi kéo (270 £ 10)%.

- Son Epoxy Hai Au, ma EP-275, la son chéng gi, mau xanh 14, d0 bam dinh

diém 1, 6 bén uon truc tru 1 mm, do bén va dap khong nho hon 50 kg.cm.
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2.2. Phwong phap nghién ctru
2.2.1. Phwong phap ché tao son

Thanh phan A dugc pha ché bang cach phan tan hoan toan phu gia Tinuvin
1130, Tinuvin 479 va Tinuvin 123 vao Desmophen A 160X theo ham lugng trong
Bang 1.

Bang 1. Ham luong cac nguyén liéu trong thanh phan A (%)

Phu gia chong UV
Desmophen .
A 160X Chimassorb | Tinuvin Tinuvin Tinuvin
81 1130 479 123
TpA-PU1 96 2 - - 2
TpA-PU2 96 - 2 - 2
TpA-PU3 98 - - 2 -
TpA-PU4 96 - - 2 2

Tron cac mau nhya Desmophen A 160X chira phu gia di dugc phan tan déu
v6i chat dong ran Desmodur N3300 va diéu chinh d6 nhdt bang dung méi butyl
axetat theo ty 1& Thanh phan A/ Desmodur N3300/ Butyl axetat = 65/20/15. Khudy
tron trong 3 phit trude khi phun tao mang son bang khi nén.

2.2.2. Chudén bi méu thir

- Méu nén cao su NBR: Mau cao su NBR duoc cit thanh cac tim hinh chir
nhat, kich thuéc (150 x 70 x 2) mm. Rira sach mau béng ethanol 96%, dé kho tu
nhién. Tién hanh phu cac mau son PU1, PU2, PU3, PU4 d3 pha ché 1én trén mau
bang sung phun ap lyc. Pé tdm mau trong diéu kién phong thi nghiém trong 48 gid
dén khi kho hoan toan, chiéu day mang kho 50 pm.

- Mau thép CT3: Sir dung cac tim thép méac CT3 c6 kich thude (150 x 70 x 2)
mm. Bé mit mau nén dugc chuin bi theo phuong phap mai mon theo tiéu chuan
TCVN 5670:2007 [9]. P nham bé mit mau dat khoang 0,5 dén 1,14 um. Lam sach
bé mat mau thu dugc bang dung moi axeton va dé kho ¢ nhiét d6 phong

Tién hanh phun son epoxy 1én cic tim mau bang sung phun ap luc. Piéu kién
phun, s6 16p phun dugc thuc hién theo huéng dan ciia nha san xuét. Chiéu day mang
kho 30 pm. Dé yén tdm méu trong diéu kién phong thi nghiém trong 48 gio dén khi
khé hoan toan. Tién hanh pht cac loai son PU1, PU2, PU3, PU4 da pha ché 1én trén
16p son epoxy bang sung phun ap luc. Dé tim mau trong diéu kién phong thi nghiém
trong 48 gio dén khi kho hoan toan. Chiéu day mang kho 50 pm.
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2.2.3. Phwong phap thir nghi¢m va danh gia

Thir nghiém gia toc UV: cac mau dugc thir nghiém gia tdc tr ngoai dudi tac
dong cua tia UV trong tii Atlas UV Test (M) theo tiéu chuan ASTM G154-16,
phuong phép 1, sit dung biic xa UVA, budc song 340 nm, mat do bic xa 0,89
W/(m*.nm) [10]. Thoi gian thir nghiém 800 gio.

Cac 16p phu dugc danh gia cac chi ti€u trudc va sau thur nghi€ém nhu sau: Do
bong duoc xac dinh theo TCVN 8785-6:2011 tai goc 60° trén thiét bi Trio
Glossmeter 20°/60°/85° [11]; D thay ddi mau coa l6p phu dugc xac dinh theo tiéu
chuin ASTM D2244-15 bang thiét bj X-rite Ci62 [12]; D6 bam dinh cua 16p phu
dugc xac dinh theo tiéu chuan TCVN 2097:2015 trén thiét bi TQC Sheen (Ha Lan)
[13]; D6 bén va ddp duge xac dinh theo tiéu chuidn TCVN 2100-1:2013 bang thiét bi
Sheen 807 (Anh) [14]; D6 bén ubn truc duoc xac dinh theo tiéu chudn TCVN
2099:2013 trén thiét bi do do bén udén mang son TQCSheen (Ha Lan) [15].

Panh gia tinh chit bao vé chéng an mon duge thyuc hién trén mau ddi chung va
trén mau sau thir nghiém trén thiét bi hé théng dién hoa da nang Autolab Metrohm
PGSTAT302N (Thuy S§). Cac phép do dit & ché do quét ty dong trong dai tan sb tir
100 kHz dén 10 MHz.

D6i v6i mau phii trén cao su NBR : Do bén kéo dut va do gidn dai khi kéo
dugc do trén thiét bi kéo nén da niang Z010TH (ProLine/ Zwick, Puc) theo tiéu
chuin TCVN 4509:2013 (ISO 37:2011) [16].

3. KET QUA VA THAO LUAN

3.1. Kha niing bio vé ciia 16p phu d6i véi vt liéu cao su

Thir nghiém d6 bén kéo dut va do gian dai khi kéo dugc tién hanh dé dénh gia
anh huong cua tia UV dén tinh chét co hoc cua cac mau cao su khong duoc phu va
duogc phu boi 16p phu polyuretan.

Nhu thé hién trong Hinh 2, d6 bén kéo dut va d6 gidn dai khi kéo ctia mau cao
su ¢6 xu huéng giam sau ldo hoa trong ti UV. Sau 800 gio, do bén kéo dut va do
gian dai khi dirt cia mau cao su khong duge phu giam twong tmg 10,7% va 20,1%
S0 VGi gia tri ban dau. Trong khi d6, d6i voi cac mau cao su duge phit bai cac 16p
pha PU, sau 800 gio tiép xuc véi tia cuc tim, do bén kéo va do gian dai khi dat chi
giam khong dang ké. Trong d6, mau duoc phil bai PU4 ¢6 d6 bén kéo dut va do gidn
dai khi kéo chi giam lan luot 13 2,5% va 4,1%, cac mau con lai, su suy giam cac tinh
chat co 1y cao hon, nhung van bén hon dang ké so véi mau khong phu.
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Hinh 2. Do bén kéo dut (a) va do gidn dai khi kéo (b) ctia miu cao su NBR trudc va
sau khi thur nghiém

Hinh anh cic mau cao su trude va sau khi thir nghiém UV 800 gio dugc thé
hién trén Hinh 3. Hinh anh cho thdy, sau thir nghiém, trén mau cao su khong dugc
phii 16p phit polyuretan, phan dién tich hinh chit nhat tiép xtic voi tia UV trong qua
trinh thir nghiém bi nhat mau so voi phﬁn con lai ciia mau (phﬁn duoc khuon kep
mau che khuét) ciing nhu so véi mau ban dé‘lu Con trén cac tAm cao su dugc phu boi
16p phu polyuretan, khong nhin thy bang mat thuong sy khac biét vé mau sac gilia
phan dién tich tiép xtic voi UV voi phan duge che chan trong khudn kep miu, ciing
nhu gitra mau trudc va sau thir nghiém.
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Hinh 3. Hinh anh bé mit mau cao su (khong dugce phu va dugce phu PU)
trude va sau 800 gio thr nghiém UV

Nhu vay, 16p phu polyuretan tao thanh da lam cham dang ké toc do pha huy
cdu tric cua cao su boi tia cyc tim. Trong do, 16p phu sir dung h¢ phu gia gom chat
hap thu UV gbc triazin va HALS cho hiéu qua bao vé tot nhét trén nén son PU.

3.2. Kha niing bio vé ciia 16p phii d6i véi mang son
3.2.1. Danh gia mot s6 chi tiéu co Iy ciia I6p phii

Két qua thir nghiém, ddnh gia mét so chi tiéu co 1y ctia 16p phu trude va sau
800 gio 130 hoa trong ti UV dugc thé hién trong Bang 2.

Tinh chét co ly dac trung cho do bén cua 16p phi. Bang 2 thé hién két qua xac
dinh céc tinh chat co 1y cua 16p phu PU1, PU2, PU3, PU4 trudc va sau 800 gio thir
nghi¢m UV.

Bang 2. Tinh chat co 1y ctia 16p phi trudc va sau khi thir nghiém UV

P bam dinh Do bén va dap P9 bén udn truc
Ky hiéu (diém) (kg.cm) (mm)
16p Phit | Tyyge thir | Sau thir | Truée thiv | Sau thiv | Truée thir | Sau thir
nghiém nghiém nghiém nghiém nghiém nghiém
PU1 1 1 > 60 > 60 1 2
PU2 1 1 > 60 > 60 1 1
PU3 1 1 > 60 > 60 1 1
PU4 1 1 > 60 > 60 1 1

Tir két qua Bang 2 cho thdy do bén va dap va do bam dinh cia cac 16p phu
khong thay ddi sau 800 gio thir nghiém UV, Dbdi v6i d6 bén udn, cac 16p phu PU2,
PU3, PU4 van duy tri duoc do bén udn & truc 1 mm, tuy nhién bén udn cua 16p phu
PU1 c6 sy thay ddi, 46 bén udn dat & truc 2 mm. Nguyén nhan cua sy thay doi nay
do hi¢u qua ngin chin phat trién cac vét nut siéu nho trong mang PU ciia hé phu gia
dung trong don PU2, PU3 va PU4 hi€u qua hon trong don PU1.
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3.2.2. Két qua ddnh gid dp sw thay déi mau

Do chénh lIéch mau AE - dai lugng bao ham sy thay ddi coa ca 3 thong s6 L*,
a*, b* theo chuan CIELAB giita cac chu ky thir nghiém dugc tinh theo cong thirc sau:

AE = J(L*— Ly) + (a; — ap) + (bf — bY) [12]
Trong d6: L}, L} - d§ sing mau trung binh ctia miu dbi chimg trudc thir
nghiém va mau sau thir nghiém.
ag, by - chi s6 a*, b* trung binh ctia mau trudce khi thir nghiém;
a;,b; - chi s6 a*, b* trung binh ciia mau sau khi thir nghiém;

Két qua tinh toan gia tri AE cua 3 loai son phu theo chu ky thir nghiém dugc
thé hién trong Hinh 4.
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Hinh 4. Do thay d6i mau cua cac 16p phu

Tir d0 thi trén Hinh 4 dé thiy, sau mot thoi gian 13o hoa, su thay doi mau sic
clia tat ca cac 16p phu déu ting dan. Theo tiéu chudn GOST 9.407, sy thay d6i mau
sdc co thé nhan thay dugc bang mit thuong kha rd khi AE > 3. Diéu nay phu hop véi
thyc té 1a mau sic 16p phu trén mau khong duge phi béi 16p phit PU ¢6 sy thay doi
manh va nhan thiy duogc bang mit thuong. Cac mau c6 16p phu PU bao vé co su
thay d6i mau sic khong dang ké va kho nhan thiy bang mét thudng. Trong d6, mau
phit PU4 it bi thay d6i mau sac sau khi thir nghiém nhat. Diéu d6 cho thay hé phu
gia Tinuvin 479/Tinuvin 123 mang lai hi¢u qua cao nhat trong viéc bao vé 16p phu
khéi su phai mau do btic xa UV.
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3.2.3. Két qua ddnh gid sw suy giam dé bong lép phii

Ty 1é giam do bong trung binh x4c dinh tai goc 60° clia cAc mau sau mdi giai
doan thur nghiém dugc thé hién trong Hinh 5.
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Hinh 5. Do bong trung binh & goc 60°

Tir d6 thi trén Hinh 5 cho thy rang, mau khong c6 16p phu PU c6 su suy giam
do6 bong manh nhét, vao khoang 27,8% sau 800 gio thir nghiém, va do6 bong ctia mau
phi PU4 it bi bién doi nhét, chi giam 10,2% sau 800 gid. Mau dugc phu PU2 va
PU3 c6 sy thay doi d9 bong xap xi nhau, 1an luot giam 15,3% va 14,8%, thap hon so
v6i mau PUI giam 19,5%. Nhu vay, mau son PU4 cho hiéu qua duy tri d6 bong tét
nhit trong cac mau dugc sir dung cho thir nghiém.

Mau thép CT3 Mau thép CT3 Mau thép CT3 ~ Mau thép CT3

phu son epoxy phu son epoxy phu epoxy-PU4  phu epoxy-PU4

trudc thu sau thur nghiém trudc thi sau thur nghiém
nghiém nghiém

Hinh 6. Hinh anh cic miu ban dau va sau 800 gio thir nghiém UV
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Hinh 6 minh hoa hinh 4nh c4c mau khdo sat trudc va sau khi 130 hoa trong ti
UV 800 gio. Két qua cho thay, trén mau chi duoc phii boi 16p son mau epoxy, phan
dién tich hinh chir nhat tiép xuc véi tia UV ¢6 mau nhat hon so véi phan dugc che
béi khudn mau ciing nhu so v6i mau trude thir nghiém. Trong khi d6, trén mau dugc
phu thém 16p son UV khong mau, khong quan sat duoc bang mit thuong sy khac
biét vé mau sic giita phan tiép xuc véi tia UV va phan dugc che chin, ciing nhu gitta
mAu trude va sau thir nghiém.

3.2.4. Két qua ddnh gid khd ning chéng dn mon

th) tong trd danh gia kha nang ngan cach caa 16p phu voi dung dich dién ly.
Gia tri tong trd cua 16p phu cang cao thi kha nang ngan cach cua 16p phu cang 16n.
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Hinh 7. Pho tong tré dang Nyquist ctia cac 16p phit a) epoxy b) epoxy - PUI c)
epoxy - PU2, d) epoxy - PU3, e) epoxy- PU4

Hinh 7 thé hién phd tong tr& dang Nyquist cua cac 16p phu epoxy khong cd
mat 16p phu PU (Hinh 7a) va ¢6 phu thém 16p phu PUI (Hinh 7b), PU2 (Hinh 7c),
PU3 (Hinh 7d), PU4 (Hinh 7e) sau 24 gio' ngdm trong dung dich NaCl 3%. Cac pho
tong tré cua cac mau nay déu c6 hinh dang 1 cung & tan 80 cao. Gia tri tong tré & cac
mau cling Xap xi bang nhau khoang 6. 10° Q.cm’. Phé tong tré nay cho thiy cac lop
phu déu co do che chan tdt, dién trd do dugc 1a dién tré cua 16p phu voi tinh chat
cach dién cao.

Sau 800 gio 130 hoéa dudi buc xa tir ngoai, thuc hién ngdm mau 24 gid trong
dung dich NaCl 5%, pho tong tro ctia cac mau son thu duge c6 sy khac nhau tuong
dbi rd rét (Hinh 8). Pho tong tré cua mau khong phii son PU da hinh thanh 2 cung 1
rang, cung thir nhit & ving tan s cao dic trung cho kha nang ngan cach cia mang,
cung thtr hai 1a qua trinh dién hoa xay ra trén bé mit tiép xtic gitta mang va nén kim
loai. Piéu nay cho thiy sau ldo hoa bang birc xa tir ngoai, mang son epoxy khong co
mit 16p phit PU da ¢6 d4u hiéu suy giam kha nang bao vé, nén sau khi ngdm mau
trong dung dich NaCl 3%, dung dich dién ly da ngim qua 16p phu va gay ra sy an
mon. Trong khi d6, gian dd Nyquist ciia mang phi PU4 van chi ¢6 mot cung & ving
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tan s cao, tong trd cua 16p phu giam nhe xudng con khoang 10° Q.cm?. Piéu nay
cho thdy 16p phu epoxy-PU4 van bén sau 800 gi0 thir nghiém, nén dung dich dién ly
rat kho khuéch tan hodc chua khuéch tan t6i bé mit kim loai. Pho tong trg cua cac
16p phu epoxy-PUIL, epoxy-PU2, epoxy-PU3 c6 hinh dang twong d6i giéng nhau,
gom 1 cung tron va 1 dudng thang dic trung cho sy thim cta dung dich va co su
khuéch tan ctia san pham an mon vao dung dich.

L6p phu epoxy-PU4 chira hé phu gia Tinuvin 479/Tinuvinl23 c6 phd tong troy
gilt nguyén hinh dang so v&i ban dau, thé hién kha ning chéng an mon gan nhu
khong thay doi.
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Hinh 8. Pho tong tré dang Nyquist ctia cac 16p phi a) epoxy b) epoxy-PU1
¢) epoxy-PU2, d) epoxy-PU3, e) epoxy-PU4 sau 800 gi¢ 130 hoa boi UV

4. KET LUAN

P nghién ciru ché tao duge 16p phit polyuretan bao vé vat liéu hitu co khoi tac
dong c6 hai cua tia tir ngoai UV. Ldp phu polyuretan dugc ché tao dat cac tinh chét
co 1y tét, @6 bam dinh diém 1, d6 bén va dap dat 60 kg.cm, d6 bén uén truc 1 mm.
Thir nghiém gia toc vé6i birc xa UVA bude song 340 nm, sau 800 gid thir nghiém gia
tbe UV, céc tinh chét co 1y, mau sdc, do bong va kha ning bao vé an mon cua vat
lidu nén thay d6i khong dang ké. Cac 16p phu PU2, PU3 va PU4 gitr dugc d6 bam
dinh diém 1, &6 bén va dap dat trén 60 kg.cm, d6 bén ubn tryc dat duoc ¢ truc 1 mm
(16p phu PUl dat dugc ¢ truc 2 mm). Do thay d6i mau (AE) cta cac 16p phil sau 800
gi0 thir nghiém khoéng vuot qua 2,1; suy giam d6 bong khong vuot qua 19,5%, trong
do 16p phu PU4 c6 sy thay d6i it nhat (AE = 1,2 va do bong giam 10,2%). Két qua
do phd tong tré chi ra rang sau 800 gid 3o hoa trong tu birc xa UV, cac mang son
dugc phu 16p PU déu giir duoc kha ning chdng an mon t6t. Két qua nghién ciru cho
thiy, d6i voi 10p phu polyuretan voi hé phu gia gdom chat hap thy UV nhém triazin
Tinuvin 479 va chit 6n dinh quang thu nhan gbc tu do Tinuvin 123 cho hiéu qua
chéng UV cao nhét trong s6 cac hé phu gia duoc khao sat.
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SUMMARY

PREPARATION OF THE EFFICIENT ULTRAVIOLET-PROTECTIVE
COATING FOR PLASTIC MATERIALS

Polyurethane ultraviolet-protective transparent coating have been prepared by
adding Tinuvin 479, Tinuvin 123 and Chimassorb 81 as UV absorbers (UVAs) and
Tinuvin 123 as hindered amine light stabilizer (HALS) material. The mechanical
properties, anti-corrosion properties, gloss and color of the protected material are
evaluated before and after exposure to UV light for various lengths of time. These
results clearly indicate that polyurethane coating with UV and HALS additives
reduces UV degradation, reduces surface cracking, preserves mechanical properties
and preserves the anti-corrosion properties of organic material. The results obtained
showed that, of all the tested additives, the Tinuvin479/Tinuvin-123 was the most
effective, indicating it to be suitable for use as a protective UV stabilizer for
polyurethane ultraviolet-protective transparent coating applications.

Keywords: Polyurethane, ultraviolet-protective, UV absorber, hindered amine
light stabilizer, chong UV, chat hap thu UV, chdt on dinh quang thu nhan goc tw do.
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