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TOM TAT

Nhua acrylic véi kha nang thuy phan trong nudc, tao thuan loi cho cac doc to
trong thanh phan cta son dugc giai phong ra moi treong bién va gay doc doi véi
ha. Bai bao trinh bay mot s6 két qua khao sat co ly tinh cia mang son acrylic duoc
bd sung nanocomposite Cu-SiOz, dinh hudéng stt dung ché tao son chdng ha. Céc
tinh chét co ly cua mang son duoc xac dinh theo TCVN trong hé thong Vilas 938.
Két qua khao sat cho thay, véi ham luwgong 1,5% nano Cu-SiOz, dd mai mon giam
36,7%, d6 cting va d6 bén va dap tang nhiéu khi bd sung 0,5% nano Cu-SiO2 voi
muc tdng twong ung la 14,7% va 11,0%; d0 bong thay déi rat it; 6 bam dinh va d6
bén udn khong thay do6i. Cac mang son chiu dwgc 35 chu ky thit nghiém gia toc
mu mudi.

Ttwt khéa: Son acrylic Pioner topcoat, dung méi thinner No 7, nano Cu-5iOz, tht

nghiém mu mudi.

1. MO PAU

Nhuea acrylic khai thac st dung v6i tinh ndng noi trdi vé kha nang chong tia UV
va bén oxy hda [1]. Son acrylic duoc st dung rong rai trén nhiéu linh vuc khac nhau,
dé phu 1én nhiéu bé mat vat liéu khac nhau (thép, gb, bé tong,..), cac cong trinh trén dat
lién va ca trén bién dao; cung v6i déc tinh dd phu cao, bam dinh, chiu uén va da dang
vé mau sac, son acrylic duoc st dung trong cong nghiép, trong nganh dién t, trong
noi that, hoi hoa,... [2]. V6i sy phat trién nhu v bao caa khoa hoc - vat liéu nano da mo
ra nhiéu hudéng di méi véi nhiéu trién vong ting dung cao, vat liéu nanocomposite la
mot trong s6 hudng di méi mé day trién vong d6. DBa c¢d nhiéu nghién ctru tong hop va
danh gia kha nang khang khuan, khang ndm ctia nanocomposite Cu-SiO, két qua cho
thdy nano Cu c6 kha nang khang khuan, khang nam vuot troi [3, 4, 5]. Dudi tac dung
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ctia cdc nhoém chitc dac biét (amin, carboxyl, hydroxyl, sulfonic,...) trong cac polymer,
kim loai dong chiu lwc twong tac (kim loai dong cé kha nang lién két véi cdc nhom
chtic trén) [6]. Tuy nhién, viéc nghién ctru anh hudng ctia nano Cu-SiOz dén tinh chat
co ly cua mang son acrylic, hay tuong tac gitta nhém chitc carboxyl trong phan te
acrylic v6i kim loai Cu (trong nano Cu-SiO2) dén cac tinh chat khac caa mang son
acrylic chwa duoc quan tam nghién ctru.

2. THUC NGHIEM
2.1. Nguyén vat liéu, dung cu

Son acrylic (méc Pioner topcoat) (ham lwong ran: 34 + 2%, Jotun, Viét Nam);
dung moi pha loang (Jotun thinner No 7, Jotun, Viét Nam); nano Cu-SiO: (kich thudc: <
10 pm; Viét Nam); cac mau thép tdm CT-3 (kich thudc: 100 x 150 x 2 mm; 100 x 75 x 1
mm va 100 x 100 x 3 mm) (Viét Nam); tdm hop kim nhém (kich thwéc 150 x 10 x 0,2
mm) (Viét Nam).

Bé€ siéu am Elma S10 (Elma, Dtic); may khdy tir gia nhiét (IKA C-MAG HS 7);
can ky thuat (Ohaus PR2202/E); c6c thuy tinh 100 ml (Schott-Duran, Dtc); dta thuy
tinh (Trung Qudc).

Tu tht nghiém mu mudi Weiss Umwelttechnik GmbH (Dtic).
2.2. Ché tao nano Cu-SiO:

Nano Cu-SiO: st dung trong khao sat nay la san phdm duoc ché tao theo quy
trinh [7], so d6 quy trinh ché tao trén hinh 1.

Si0O;

Y
Sieu am Ethylene
glycol
Khudy trén
v
Dung dich Dun néng 125°C | Dung dich Ly “‘;”L Sén phim
Cu(CH;C00),.H,0 hén hop " chira nano “| nano Cu-8i0;

Hinh 1. So d6 quy trinh tdng hop vat liéu nano Cu-SiO2
2.3. Ché tao mau son
Cac mau son thi nghiém dwgc ché tao theo thit ty cac budc nhu sau:
Budc 1: Can cac thanh phan theo don khao sat;

Budce 2: Stt dung bé siéu am dé€ phan tan déu nano Cu-SiO:z vao dung mdi pha
loang thinner No 7;
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Budce 3: St dung may khuay tir &€ phan tan hon hop (duoc tao ra & Bude 2) vao
son acrylic. B6 sung dung moi pha loang dén d¢ nhoét thich hop khi st dung sung
phun son.

2.4. Ché tao tim mau nghién cttu

D6i voéi cac chi tiéu: do day, do bong, d6 ciing, dd bam dinh cua mang son va
tht nghiém mu mudi: Dung dich son dwoc son phti 1én bé mat tdim mau thép CT-3 véi
kich thudce: L x W x H =150 x 100 x 2 mm, 0n dinh mang son ¢ nhiét d6 phong trong
thoi gian it nhat 7 ngay. Tién hanh xdc dinh cac chi tiéu trén thiét bi tuong ting.

Dai véi chi tiéu do bén va dap: Lop son duoc phu trén bé mat tdm thép CT-3
kich thwde: Lx W x H=150 x 100 x 1 mm.

Chi tiéu d6 bén uén ctia mang son: Lop son dwgc phu 1én bé mat tim hop kim
nhoém vdi kich thude: Lx W x H=150 x 10 x 0,2 mm.

Véi cdc mau xac dinh d6 bén mai mon: Lép son dugc phti 1én bé mat tém thép
CT-3 hinh vuéng 100 mm, day 3 mm, d0 mai mon (chi s6 mai mon I), st dung thiét bi
Taber, v4i banh mai mac CS-17.

T4t ca cac tAim mau dugc xac dinh sau khi son it nhat 7 ngay on dinh & nhiét d6
phong.
2.5. Cac phuong phap xac dinh

Do bong mang son dugc xac dinh theo TCVN 2101:2016, st dung goc do 60°
trén may do do bong 3 goc 20/60/85 cua hang Rhopoint [8].

D6 day mang son dugc xac dinh bang phuong phap siéu am theo TCVN
9760:2013 [9].

Do cting mang son duoc xac dinh bang phép thit dao dong tat dan cua con lac
Persoz theo TCVN 2098:2007 [10].

D6 bam dinh mang son dwoc xac dinh bang phuong phap dao cét theo TCVN
2097:1993, stt dung dao cat s6 2 [11].

Do bén va dap duoc xac dinh bﬁ“mg phép thw tai trong roi, vét 1om cd dién tich
16n theo TCVN 2100-1:2013 [12].

Do bén udn dugc xac dinh bang phép thtt uén truc hinh tru theo TCVN
2099:2013 [13].

Do chiu mai mon dugc xac dinh trén thiét bi Taber theo TCVN 11474:2016 (ISO
D4060:2010- Standard test method for abrasion resistance of organic coatings by the
Taber abraser) [14].
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Thtt nghiém gia t6c mu mudi duoc thuc hién trong t mu mudi Weiss
Umwelttechnik GmbH (Ptic), v6i dung dich NaCl 5%, nhiét d¢ 35 °C, t6c d6 phun mu
mudi 200 mL/gio.

3. KET QUA VA THAO LUAN

Ham lwong nanocomposite Cu-SiO: trong thanh phan cac mau son acrylic (kh6i
lwong kho) khao sat vdi cac ty 1€ trong bang 1.

Bdng 1. Thanh phan (phan khéi lwong) cdc mau son khao sat

Ky hiéu mau Son acrylic (Pioner topcoat) Nano Cu-5iO2
TS0.0 100 0,0
TS0.5 99,5 0,5
TS1.0 99,0 1,0
TS1.5 98,5 1,5

Cac mau son duoc ché tao theo quy trinh trong muc 2.3.
3.1. Khao sat co tinh ctia mang son

D6i véi son chdng ha thi chi tiéu chong ha la quan trong, tuy nhién cac chi tiéu
co tinh ctia mang son cling dong gop vai tro quan trong khong kém. Lam viéc trong
mdi treong nudc bién, nén cac yéu cau ctia mang son vé kha nang chiu mén, chiu ap
luc nudc, chiu cac tac dong khac tir moi trueong la rat can thiét va viéc khao sat cac tinh
chat nay mang tinh thuc tién.

Cac mau son ché tao da duoc xéc dinh co tinh: dd cing, do bén va dap va do
mai mon khi duoc b6 sung nano Cu-SiO:z véi cac ham luong khac nhau. Két qua xac
dinh co tinh mang son duoc tong hgp trong bang 2.

Bang 2. Co tinh ctia mang son ché tao

Ky hiéu mau Do cing Do bén va dap, kg.cm D0 mai mon, mg
TS0.0 0,414 100 0,030
TS0.5 0,475 111 0,024
TS1.0 0,501 117 0,022
TS1.5 0,511 118 0,019

Két qua xac dinh co tinh mang son trong bang 2 cho thdy, khi st dung nano
Cu-SiO: tang, d0 ciing mang son tang lén ro rét (tang 14,7 %) khi st dung 0,5% bot
nano. Tuy nhién, véi ham luong 1,0 % va 1,5%, su tang d6 ctiing khong nhiéu.
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Do bén va dap dat gid tri tang nhanh (tang 11,0%) ¢ ham luwong 0,5% bdt nano,
cac ham luong 1,0% va 1,5% tang cham hon.

C6 thé giai thich vé sy hinh thanh cdu tric anh huong dén d6 cing va do bén
va dap ciia mang son nhu sau: Trong phan tr acrylic chita nhom chttc carboxyl c6 kha
nang lién két véi kim loai Cu [6]. O nong do 0,5% nano Cu-SiOz, dam bao su lién két
nhém carboxyl véi kim loai Cu twong doi day du, tao ra gid tri do cing va do bén va
dap noi trdi cho mau son acrylic. Tuy nhién, khi tdng ham lwong nano Cu-SiO, gia tri
do ciing va do bén va dap tiép tuc tang nhung chi tang nhe.

Déi véi kha nang chiu mai mon, mau son st dung 1,5% bot nano chiu sy mai
mon tang vot (dén 36,7%). Cac mau véi ham lwong nho hon (0,5% va 1,0%), d6 mai
mon duoc cai thién dang ké. Co thé giai thich vé cac két qua nay nhu sau: ngoai d6 bén
do lién két cuia phan ti acrylic voi Cu duoc ly giai twong ty nhu suw tdng d6 cing va do
bén va dap, dong thoi bot nano véi kich thude nho dwgce dién vao cac khoang trong
cta phan t trong qud trinh hinh thanh mang son, ngoai ra b6t nano Cu-5iO2 ¢6 do
ctng cao 1a thanh phan bién tinh co hoc cho mang son

3.2. M6t s chi tiéu co ly khac cia mang son

Mot sO chi tiéu co ly khac cia mang son ché€ tao duoc xac dinh theo cac TCVN
tai phong thi nghiém Vilas 938, d¢ la: d¢ day mang son, d bong, d6 bam dinh, d6 bén
uon. Két qua duoc tong hop trong bang 3.

Bang 3. Mot sO chi tiéu co ly ciia mang son

Ky l:iéu Do day mang son, Do bong, GU bo bé.r? dinh, D0 bén uén,
mau ug diem mm
TS0.0 29,8 101,0 1 1
TS0.5 30,2 105,7 1 1
TS1.0 32,1 111,0 1 1
TS1.5 31,6 111,3 1 1

Két qua tdng hop trong bang 3 cho thdy, cdc mau son duwoc bd sung bot nano,
kha nang thi cong phun phu tuong duong nhau (d¢ day khac nhau khong nhiéu). D
béng mang son thay doi rat it khi b sung bot nano Cu-SiO2. Vi chi tiéu bén udn va do
bam dinh, day 1a vu diém ndi bat ciia nhua acrylic, nén viéc b6 sung bot nano Cu-SiO2
khong lam thay d6i cac gia tri nay.
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3.3. Th&t nghiém mu mudi cac tim mau mang son phu

Véi dinh hudng str dung mang son acrylic chira
nano Cu-SiO:z lam 16p son phu chéng ha cho cac tau
thuyén hoat dong trén bién, vi thé thit nghiém gia tSc
mu mudi ddi véi cdc mau son ché tao cd y nghia thyec
tién cao.

Cac tdm mau thit nghiém mu mudi dwoc thi
trong ta mu mudi Weiss Umwelttechnik GmbH. Thoi
gian thtr nghiém tinh dén hién tai dwoc 35 ngay (tuwong
duong véi 35 chu ky), ddnh gia bé méit cac tim mau
cho thay, chua xuadt hién cac vét gi, diém gi, mang son
khong bi bong tréc, phong rdp, mau sic 6n dinh. Ria

clia tAim mau xudt hién mot s6 diém gi 1a do qua trinh
tao mau thtr chua dung keo vién mau. Hinh 2. Bé mt cac mau thir
. . - . x : N . » nghiém mu mudi.

Hinh anh bé mat cdc mau thir nghiém mu mudi
dwoc mo ta trén hinh 2.

4. KET LUAN

Da ché tao va khao sat co ly tinh mdt s8 mau son acrylic stt dung nano Cu-SiOs.
Két qua khao sat chi ra rang, viéc bd sung nano Cu-SiO: anh hudng nhiéu va theo
chiéu hudng tich cyc téi co tinh (40 cting, d0 bén va dap, d6 mai mon) ctia mang son,
trong d6 d6 mai mon dwgc cai thién rd nhat (tir gia tri 0,030 mg xudng 0,019 mg khi bd
sung 1,5% nano Cu-5i02). B cing va do bén va dap duoc nang lén, nhung véi ham
luong 0,5% nano Cu-SiO: thé hién 16 su thay doi, 6 cac nong do tiép theo (1a 1,0 % va
1,5%) su tang lén khong nhiéu. Cac chi tiéu co ly khac (46 day mang son, d6 bong, do
bam dinh, o bén udén) thay doi khong dang k&, tham chi gitt nguyén gia tri khi ting
ham luegng nano Cu-SiO.. Cac mau son da thit nghiém gia tdc dwoc 35 chu ky mu
mudi, chwa xuat hién gi, chwa bi bong troc, khong vét ran niet. Céc chi tiéu dat duoc va
két qua thtr nghiém mu mudi néu trén mo ra trién vong ting dung loai son nay lam son
chong ha bién.

LOI CAM ON

Tap thé tac gia chan thanh cam on Phong thi nghiém VILAS 938/Vién D¢ bén
Nhiét doi da tao diéu kién dé€ thuc hién cac phép do trén cac trang thiét bi, may moc
cua don vi.
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EFFECT OF Cu-5i0: NANOCOMPOSITES ON THE PHYSICO-MECHANICAL
PROPERTIES OF ACRYLIC PAINT
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ABSTRACT

Acrylic resin with the ability to hydrolyze in water, facilitates the toxins in the
paint's composition to be released into the marine environment and is toxic to the
barnacles. This paper presents some results of physico-mechanical investigation of
acrylic paint film supplemented with Cu-5iO2 nanocomposite, oriented to use anti-
fouling paint. The physico-mechanical properties of the paint film were
determined according to TCVN in the Vilas 938 system. The survey results showed
that, with the content of 1.5% nano Cu-SiO, the abrasion decreased by 36.7%, the
hardness and the impact resistance increased much when adding 0.5% nano Cu-
SiO:2 with increases of 14.7% and 11.0% respectively; gloss changes very little;
adhesion and flexural strength remained unchanged. Paint films withstood 35

cycles of salt-blind acceleration tests.

Keywords: acrylic paint Pioner topcoat, solvent thinner No 7, nano Cu-5SiO, salt-

blind acceleration tests.

98


mailto:trungdodinh@mail.ru

TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 22, S5 1 (2023)

D6 Pinh Trung sinh ngay 29/06/1979 tai Nam Dinh. Ndm 2002, 6ng tot
nghiép ky su chuyén nganh Cong nghé Httu co - Hoa dau tai Truong Dai
hoc Bach khoa Ha N6i. Nam 2011, 6ng tot nghiép tién si chuyén nganh
Vit liéu polymer - composite tai Truong Dai hoc Céng nghé Hdéa hoc
Mendeleev, LB Nga. Hién nay dang cong tac tai Trung tam Nhiét déi Viét
- Nga.

Linh vic nghién civu: Vat liéu polymer - composite, vat liéu nano

composite, vat liéu son va mang phu, vat liéu phat quang,...

Dwong Thi Sam sinh ngay 16/04/1985 tai Quang Ngai. Nam 2008, ba tot
nghiép ctt nhan nganh Vat ly tai Truong Pai hoc Quy Nhon. Tt nam
2020, ba hoc thac si chuyén nganh Vat ly Chat rin tai Treong Dai hoc
Khoa hoc, Dai hoc Hué.

Linh vic nghién citu: Anh huong caia NANOCOMPOSITE Cu-SiO: dén
tinh chat co ly ctia son Acrylic.

V6 Thanh Tung sinh ngay 17/07/1979 tai Quang Binh. Nam 2001, dng tot
nghiép ctt nhan nganh Vat 1y Chat ran tai Truong Dai hoc Téng hop Hué.
Nam 2004, 6ng t6t nghiép thac si chuyén nganh Vat ly Chat rdn. Nam
2009, ong tot nghiép tién si chuyén nganh Vat ly Chat ran tai Belarus.
Nam 2015, éng nhan hoc ham PGS. Hién nay, 6ng cong tac tai Treong Dai
hoc Khoa hoc, Pai hoc Hué.

Linh vwc nghién ciru: Vat liéu ap dién, ky thuat siéu am, mo phong ly

thuyét, ky thuat vi xtt Iy va ting dung, xtt ly tin hiéu s6...

99



Anh hwng ciia nanocomposite Cu-SiO2 dé tinh chét co Iy ciia son acrylic

100



