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ANH HUONG CUA NHOM CHU’C ACRYLAT TRONG MONOME
VA OLIGOME DEN QUA TRINH KHAU MACH QUANG CUA
HE ACRYLAT-ANKYT-DOP

NGUYEN THI VIET TRIEU, LWUONG VAN TAM

I. PAT VAN PE

Céc cong trinh nghién ctru trudc ddy cho thiy, khi dwa monome acrylat vao hé khau mach
quang trén co s& nhya polyuretan acrylat da lam ting van toc va mirc ¢ khau mach cua hé [1].
S6 nhom acrylat cia monome ting 1am ting phan tng khau mach, 1am giam do chuyén ho4, 1am
tang mat d6 khau lu6i va ting d6 cirmg nhung ciing 1am cho hé kém mém déo [1-3]. Céc nghién
ctru tai Vién Ky thuat Nhiét d6i cho thdy khi dwa mot lugng nhya ankyt gay va chat hoa déo
DOP vao monome acrylat da 1am ting d6 mém déo cua hé nay [4]. Bai bao nay trinh bay cac két
quéa nghién ctru anh hudng sb nhom acrylat va cdu trac phan tir cia monome dén qua trinh khau
mach quang cua h¢ acrylat-ankyt-DOP.

II. PHAN THU'C NGHIEM
1. Nguyén li¢u va hoéa chit
- 1,6 Hexanediol diacrylat (HDDA) ctia hang UBC.
- Nhya ankyt gay DAIKYD A136-70 ctia Dai Loan.
- Chét hoa déo Dioctylphtalat (DOP): loai thuong pham cua Han Qudc.

- Chét khoi mao quang dang gbc: 2,2-Dimetyl-2-hydroxyacetophenon (D-1173) cta hing
MERCK.

- Cac monome va oligome acrylat ciia hang UCB: Monoacrylat: Etyldietylenglycolacrylat
(EDGA); bDiacrylat: Hexandioldiacrylat (HDDA); Triacrylat: Trimetylolpropantriacrylat
(TMPTA); Tetraarylat: Polyesteaminotetraacrylat (E-80).

- Dung méi: Clorofom loai PA ctia Trung Qudc.
2. Ché d9 chiéu sang

Hé HDDA / ankyt (90/10) va hé HDDA / ankyt / DOP c6 chira chat khoi mao quang
D-1173 sau khi tao mang voi d6 day 20 pm dem chiéu dudi dén tir ngoai, cuong do anh sang
250 mW/cm’® vé6i hé chiéu tia tir ngoai model F 300S ctia hang FUSION UV (USA) tai Vién K¥
thuat Nhiét doi, Vién Khoa hoc va Cong nghé Viét Nam.

3. Phwong phap phan tich

Ham luong lién két’ do6i cua HDDA, su phan huy chat khoi mao trong qua trinh chiéu tia tir
ngoai, d cung twong doi, d6 bén va dép, d6 bén ¢ép gian cua hé, ham lugng phan khong tan va
d6 truong cua mau dugc xac dinh theo cac tai liéu da cong bo [5, 6].

I1. KET QUA VA THAO LUAN
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Qué trinh khau mach cua céc cac hé acrylat-ankyt-DOP c¢6 s6 luong nhém chirc acrylat
khac nhau (1, 2, 3 va 4 nhém chirc acrylat) d3 dugc khao sat. Ty 1& cac thanh phan trong hé
acrylat/ankyt/DOP = 80/10/10 véi su c6 mat ciia 3% chét khoi mao quang D-1173. Qua trinh
bién d6i nhom acrylat ciia cac hé acrylat/ankyt/DOP khi chiéu dudi dén tir ngoai dugc trinh bay
trén hinh 1.

O tit ca cac mau, nhom acrylat giam nhanh trong nhing gidy dau chiéu sang. Do chuyén
ho4 nhém acrylat ciia miu c6 mot nhom chirc acrylat tang véi tbc dd nhanh hon cac mau c6 hai
va ba nhom chirc acrylat. Nhém acrylat cia mau c6 bén nhom chirc acrylat ¢ do chuyén hoa
nhanh nhét & moi thoi diém chiéu sang. Sau 2,4 gidy chiéu sang, do chuyén hoa nhém acrylat
clia cac mau da dat tir 95% dén 98%, sau do hau nhu tang 1én khong dang ké (hinh 1). Sau 6 gidy
chiéu sang, d6 chuyén hoa nhom acrylat cua mau c6 bén nhom chire acrylat da chuyén hoa hoan
toan va dat 100%, trong khi d6 mau c6 mdt, hai va ba nhom acrylat chi dat 96%, 97% va 86%.

Mau c¢6 bon nhém chirc acrylat ¢6 toc dd phan (mg nhanh do trong mach ciia n6 c¢é chira
nhom amin. Sy c¢6 mat ciia nhom nay da han ché qua trinh bi {rc ché bai oxy, do nhém amin
phan ¢mg nhanh véi cac phan tir oxy c6 trong hé. Viéc giam lugng oxy trong hé da thic day
nhanh phan ung trung hop nhom acrylat ctia h¢ nay [1].
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Hinh 1. Bién d6i d9 chuyén hoa nhom acrylat clia cac hé acrylat-ankyt-DOP khi chiéu duéi dén tir ngoai
Monoacrylat: [1; Diacrylat: m; Triacrylat: A; Tetraacrylat: @

Sau 6 gidy chiéu sang, d6 chuyén hoa nhoém acrylat ctia mau c6 triacrylat va diacrylat ting
cham va thap hon mau c6 monoacrylat. Do miu c¢6 monoacrylat chi ¢6 mot nhém chirc nén chi
x4y ra phan ung trung hop gitta hai phén tr v6i nhau va phan tng oxy hoa quang. Trong qua
trinh chiéu tia tir ngoai, mau c6 monoacrylat it c6 phan tmg khau mach nén mang van gitr duoc
dd linh dong, luc ndy anh sang van lot duoc vao 16p bén dudi, oxy van dé khuéch tan vao trong
hé vi thé nhém acrylat chuyén hoa nhanh do nhém nay phan tmg véi oxy. Cac miu c6 triacrylat
va diacrylat c6 nhiéu nhém chirc trong mach nén khau mach nhanh, c6 ciu trac khong gian ba
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chiéu & 16p trén, mang trd nén kém linh dong, lam cho anh sang kho lot qua 16p bén trén dé vao
16p dudi. Vi vy, sau mot thoi gian chiéu sang, van téc khdu mach cua cic miu nay giam di.

Sau 24 gidy chiéu sang, miu c6 triacrylat c6 do chuyén hod nhom acrylat thdp nhét trong
cdc miu nghién ctru.

Két qua nghién ctru anh huéng cia cac loai monome va oligome acrylat c6 sé lwong nhom
acrylat khac nhau dén phan gel va do truong cta hé acrylat-ankyt-DOP khi chiéu dudi dén tir
ngoai dugc trinh bay trén hinh 2 va hinh 3. Trong 2,4 gidy déu chiéu sang, phan gel cua mau co
monoacrylat tan hoan toan trong dung mdi, sau do phan gel ting 1én dan voi téc do rit cham.
Sau 24 gidy chiéu sang, phan gel cua mau c6 monoacrylat chi dat 30% (hinh 2). Diéu nay cho
thdy trong nhiing gidy du chiéu sang, trong mau c6 monoacrylat chu yéu chi xay ra phan Ung
trung hop va phan ing oxy hod quang, phan mg khau mach xay ra rat cham. Trong khi d6, phan
gel cta cac mau khac tang nhanh trong 2,4 gidy dau chiéu sang, sau d6 hau nhu tang khong dang
ké. Cac miu c6 triacrylat va dlacrylat c6 gia tri phan gel cao nhit & moi thoi diém chiéu séng.
Sau 24 gidy chiéu dudi dén tir ngoai, phan gel cua cac mau c6 diacrylat, triacrylat, va tetraacrylat
1a 88,9%, 95%, va 83,4%.
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Hinh 2. Bién dbi phan gel cua cac hé acrylat-ankyt-DOP khi chiéu duéi dén tir ngoai
Monoacrylat: [J; Diacrylat: m; Triacrylat: A; Tetraacrylat: @
Mau c6 triacrylat c6 do truong thap nhit va miu c6 tetraacrylat c6 do truong cao nhat. Sau
24 giay chiéu sang, 46 truong clia miu co tetraacrylat 1a 220%, trong khi do, d6 truong cua mau

¢ triacrylat chi c¢6 109% (hinh 3). Mau c6 diacrylat c6 do trwong thip, chimg t6 mang da duoc
khau mach day dac va chat ché.

Hinh 4 trinh bay cac két qua khao sat d¢ cing tuong d6i ciia cac hé acrylat-ankyt-DOP khi
chiéu duéi dén tr ngoai. D6 cimg twong ddi cua mau co triacrylat va diacrylat c6 do ctng cao
nhit. Mau c6 tetraacrrylat c6 do cing thip hon ¢ moi thoi diém chiéu sang. Sau 24 gidy chiéu
sang, d§ cung tuong d6i clia cac mau diacrylat, triacrylat va tetraacrylat la 0,63, 0,65 va 0,19
(hinh 4). Miu oligome tetraacrylat c¢6 khdi lugng phén tir 1én ~ 1000 (mach dai) nén mang mém
va c6 do climg thdp hon cac miu co diacrylat va triacrylat.
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Tinh chit co 1i cia cac hé acrylat-ankyt- DOP khi chiéu 24 giay dudi dén tir ngoai dugce
trinh bay trén bang 1. Tinh chat co li ciia cic miu co diacrylat va triacrylat gan x4p xi nhau. Mau
c6 tetraacrylat co do cung tuong dbi thip nhat, d6 bén va dap va do bén ép gidn thip hon céac
mau cé diacrylat va triacrylat mot chat. Do bén va dap va do bén ép gidn clia cc hé acrylat giam
khi s6 nhom chirc acrylat ¢ trong hé tang: Tetraacrylat < Triacrylat < Diacrylat.
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Hinh 3. Bién d6i d9 truong ciia cac hé acrylat-ankyt-DOP khi chiéu duéi dén tir ngoai
Diacrylat: m; Triacrylat: A; Tetraacrylat: ®
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Hinh 4. Bién dbi d6 cimg twong ddi cta cac hé acrylat-ankyt-DOP khi chiéu dué6i dén tir ngoai
Diacrylat: m; Triacrylat: A; Tetraacrylat: @
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Tir két qua da khao sét trinh bay trén cac hinh 1 - 4 thiy rang, qué trinh khau mach quang
cua hé co triacrylat xay ra nhanh, tao mang ludi khong gian dﬁy dac va chat ché hon hé co
diacrylat. Piéu nay ciing phi hop vi monome triacrylat c6 nhiéu nhém chic hon monome
diacrylat, do vdy qua trinh tao mang luéi khong gian ba chiéu nhanh hon. Hé co oligome
tetraacrrylat tuy c6 nhiéu nhom chirc nhat nhung lai c6 khdi lugng phén tir Ién nhat, nén viéc bi
an nglt khong gian lam cho qua trinh khau mach giita cac phén tir nay xdy ra cham hon.

Bdng 1. Tinh chat co i cia cac hé acrylat-ankyt-DOP khi chiéu 24 gidy dudi dén tir ngoai

Tinh chat . .
coli| Bo cling tuong Do bén va dap Do bén ép giadn

Hé khau doi (kg.cm) (mm)
Mach quang
Monoacryla i i i
(EDGA)
biacrylat (HDDA) 0,63 115 3,8
Triacrylat (TMPTA) 0,65 100 3,5
Tetraacrylat (E-80) 0,19 85 3,1

IV.KET LUAN
- Bi nghién ctru anh hudng cua sé lwong nhom acrylat trong cc monome va oligome dén
qua trinh khau mach quang cua h¢ acrylat-ankyt-DOP.

- MAu c6 hai, ba va bdn nhém acrylat, phan tmg khau mach xay ra nhanh. Mau c6 mét
nhom acrylat phan ing khau mach xay ra cham.

- D0 bén va dap va do bén ép gidn cla cac hé acrylat giam khi sb nhom chirc acrylat co
trong hé tang.
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SUMMARY

THE INFLUENCE OF THE ACRYLAT GROUPS IN MONOMER AND OLIGOMER ON
THE PHOTOCROSSLINKING OF THE ACRYLATE - ALKYD - DOP SYSTEM
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The influence of the functionality of the acrylate monomers and oligomers on the
photocrosslinking of the acrylate-alkyd-DOP system has been studied. The possibility of the
UV-curable resin to create a three dimensional network depends on the functionality and
chemical structures of the acrylate monomers and oligomers. Acrylate monomers and oligomers
bearing two, three and four acrylate groups exhibit an high reactivity and photocrosslinking
possibility, in marked contrast to monoacrylate. The impact resistance and the cupping
resistance of the UV-cured coating based on the systems decrease when the functionality of the
acrylate monomers and oligomers increase.
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