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NANG CAO CHAT LUOQNG LOP PHU THUY TINH LONG CHUA KEM
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TOM TAT

Bai béo trinh bay vé viéc tang chat lugng tinh chat co 1y ctia 16p phu thay tinh 1ong chira kém bang
céch sir dung keo silica va nhya acrylic styrene. Chung t6i nhan thiy rang sy gia ting lugng keo
silica 1am cho mo dun thdy tinh 16ng cling tang theo, d6 pH cta dung dich giam, d ciing hay kha
nang dong rin nhanh hon. Véi viéc bo sung 5% nhua acrylic styrene 48% thi 16p phu thity tinh
long chira k&€m c6 tinh chét co 1y cao hon, cu thé 1a 36 bam dinh, d0 bén uén mang son.

Tir khoéa: son kém silicat; thity tinh long; keo silica; acrylic styrene; d cimg twong doi; dé bam
dinh; a6 bén uon.
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ABSTRACT

The paper presents the quality of mechanical properties of coatings sodium silicate contained zinc
using silica colloidal silica and acrylic styrene resin. We found that the increase in colloidal silica
makes the module sodium silicate also increase, the pH of the solution decreases, the hardness or
the ability to harden faster. With the addition 5% of acrylic styrene resin 48%, the coating sodium
silicate contained zinc with higher mechanical properties, particularly adhesion, flexibility of the
film.
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1. Gidi thiéu

C6 nhiéu phuong phap bao vé chdng an mon
cho cac cdu kién kim loai nhu ma k&m, phun
kim loai, son kém, bao v€ anot. Cac phuong
phap nay thuong phai ton nhidu chi phi, ning
lwong, dé bit chay 16p phi son va c6 doc tinh
anh huong dén strc khoe con ngudi nhu dung
mdi hitu co pha son, héa chat ma gy ra cac
triéu ching lam t6n thuong trén bé mit da,
viém loét niém mac, mii, lam thung phan
sung va vach miii, thdm chi 1a 4nh huong dén
hé ti€u hoa nhu: gan, than, tim mach,... [1,2].
Chinh vi vay, huéng nghién ctu vat liéu co
tinh than thién véi moi truong, gidm chi phi
dang duoc quan tim nhiéu hon. Vat liéu vo
co dugc quan tdm hién nay la silicat hay con
goi 1a thiy tinh 16ng. Thanh phan chinh cia
noé bao gém natri silicat hoac kali silicat,
chung nhanh chong tao thanh mang cing trén
bé mit can bao vé [3-5].

Lép phu thu duoc trén co s¢ cia thuy tinh
long thong thuong duoc dac trung boi do gion
cao, do0 bam dinh théip v6i chét nén cua céc
vat liéu khac nhau [6,7]. Tinh chit co 1y cua
16p phu thay tinh long co thé dat dugc khi
phéi tron, bd sung voi cac chat phu gia khac
nhau [8].

Céc hop chat chta SiO, thuong duoc sir dung
dé thay dbi tinh chat cta thay tinh 10ng[9,10].
Trong nghién ctu nay, ching t6i su dung
dung dich keo silica dé thay doi tinh chat cia
nude thay tinh 1ong bang cach khudy tron keo
silica trong thuy tinh 16ng ¢ nhiét do cao,
khoang 100°C. Pé cai thién tinh chat co ly
mang son chiang t6i st dung nhya acrylic
styrene dé ting do bam dinh, d6 bén udn
mang son.

2. Phwong phap nghién ciru

2.1. Nguyén vit liéu
- Thuy tinh long thuong mai Natri silicat, voi
moé dun M = 2,78; ti 1é SiO, 33,38% theo
trong lugng, ti 16 Na,O 12,4% theo trong
luong do Cong ty C6 phan Hoéa chat Viét Tri
(VICCO) san xuét.
- Keo silica GS — 830 véi kich thude hat keo
khoang 8 — 11nm, ti 1€ SiO, < 30% theo trong
lugng, ti 1€ Na,O < 0,5% theo trong lugng do
Trung Qudc san xuat.
- Bot kém min Han Quéc vo1 kich thudc hat
tor3—7 pm.
- Phu gia chong tao bot Dehydran, phu gia
hoat dong bé mit sulfopolyethylene glycol.
- Nhua acrylic styrene 48%.
- Mau thép CT3 kich thude 10 x 15 x 1 mm
dugc chuan bi bé mit theo ISO 8407-2009.
2.2. Chuén bi mdu son
- Nang mé dun thuy tinh 16ng bang phuong
phap bd sung truc tiép keo silica vao thuy tinh
long. Trong nghién ctru nay nhém tac gia lya
chon nhiét d6 khuay ddo khoang 100°C trong
thoi gian 10 phut. Thanh phan cy thé trinh
bay trong bang 1.

Bang 1. Thanh phan pha trén

Ki higu Thiy tinh léng Keo silica
mau (ml) (ml)
0 100 0
1 95 5
2 90 10
3 85 15
4 80 20
5 75 25

- Phan long ctia son dugc phéi tron ty 1¢ theo
bang 2

- Phan ran cua son 1a bot kém.

Bang 2. Thanh phan phan long ciia son

Thiy tinh léng sau khi bé sung
keo siliaca nhw bang 1, % trong

lrong trong lwgng

Dehydran, %

sulfopolyethylene glycol,
% trong luwong

Acrylic styrene,
% trong luwong

90 1

4 5
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- Tién hanh phdi tron phan long va phan rin
theo ty 1€ trong lugng luong 1a 25:75, loc hdn
hop qua ludi loc 200 mesh.

- Tién hanh son lén cac mau thép bang
phuong phap phun khi nén.

2.3. Phwong phdp nghién ciru

- Phuong phap xac dinh m6 dun thdy tinh
long theo Tiéu chuan nganh 64TCN 38-1986;

- Xéc dinh d6 pH bang miay HANA49, xuét
xtr Puc;

- Phuong phap xac dinh d¢ bam dinh Pull-off
theo ASTM D4541, sit dung may do d6 bam
dinh PosiTest AT-M cua Duc;

- Phuong phap xac dinh d6 bén udn theo
TCVN 2099 — 2007, st dung thiét bi do
SP1822 xuét x{r Ha Lan;

- Phuong phap xac dinh d¢ cing theo TCVN
2098:2007, sir dung thiét bi 707P (PERSOZ)
xudt x&r Anh;

Tat ca cac thiét bi thudc quan 1y ciia Phong
Do bén Nhiét di, Chi nhanh Ven bién, Trung
Tam Nhiét doi Viét Nga.

3. Két qua va thao luin

3.1. Két qud vige thay doi tinh chdt thiiy tinh léng
Tién hanh thuc nghiém viéc ndng mod dun
thity tinh 16ng va chuan do dung dich theo
phuong phap & trén. Két qua duoc trinh bay
trong bang 3.

Khi d6 keo silica vao thuy tinh 16ng, xuat hién
hién twong két tua ngay 1ap tirc, két tia nay la
sy hinh thanh gel silica. Diéu nay c6 thé giai
thich la do keo silica phan tan vao trong thuy
long, gay ra qua trinh polymer hoa tao gel.
Tuy nhién, khi khuéy dao lién tuc ¢ nhiét do
cao s& xdy ra hién tuong khir polymer dé lam
tan két tia tao ra moi trudng ddng nhit, on
dinh cho thuy tinh 16ng mé dun cao [4]. Két
qua bang 3 cho thay khi ting ham luong keo
silica thi m6 dun thuy tinh long cling tang 1én.
Hinh 1a trinh bay anh hudéng cta d6 pH theo
thoi gian luu miu cua cac mau thiy tinh
léng, hinh 1b trinh bay anh hudéng cia mo
dun thuy tinh 1dng t6i d pH cua dung dich
thuy tinh long.

Bang 3. Két qud mé dun thiy tinh long

Ki higu Thiy tinh léng Keo silica % trong luwgng Mo dun dat dworc,

mau (ml) (ml) Na,O M

0 100 0 12,4 2.78

1 95 5 9,29 34

2 90 10 7,29 3.99

3 85 15 7,05 4.05

4 80 20 5,81 4.78

5 75 25 2,48 5.59
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Hinh 1. Bé thj dnh hiong ciia d pH bai: (a) thoi gian, (b) mé dun thiy tinh léng
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Theo db thi hinh la, d6 pH cua dung dich
thay tinh long khi bo sung thém keo silica c6
su thay doi lién tuc theo thoi gian va dan 6n
dinh sau khoang 30 gio. Po pH cac mau ban
dau theo tht tu ky hiéu mau 0 dén 5 lan luot
la 12,8; 12,01; 11,88; 11,64; 11,45; 11,34.
Sau khoang 30 gio d6 pH 6n dinh & muc lan
luot la 12,8; 10,66; 10,51; 10,46; 10,25;
10,16. Sau khi bo sung keo siliaca thi ham
lugng ion Na* trong dung dich thay tinh 16ng
giam dan theo d6 taing mé dun ctia mau. Piéu
nay dan dén sy giam do pH cua dung dich
(hinh 1b). M6 dun thuay tinh long tang thi do
pH caa dung dich thay tinh long giam hay khi
tang ham lugng keo silica thi 4o pH cua dung
dich s& giam.

3.2. Khdo sdt dj cirng mang son

Chuan bi dung dich son nhu phan 2.2 di néu
& trén. Tién hanh phun phu 1én cic miu thép
nén, do day 16p phu khoang 100pm, két qua
khao sat d0 ciing mang son theo thoi gian
phoi kho timg méu trong diéu kién nhiét do
phong khoang 25°C, d6 am 60% cu thé trinh
bay & hinh 2.

C6 thé thay, thoi gian phoi khé miu ¢ anh
hudéng dén d6 cimg twong ddi cua 16p phu.
Sau 7 ngay phoi mau & nhiét do phong
khoang 25°C, d6 am tuong d6i khoang 60%
thi cac miu hau nhu dd 6n dinh va d6 cing
tuong doi khong thay ddi nita. Sau ngay phoi
mau dau tién cic mau dat d6 cing tuong dbi
thip 1an luot theo thir ty tir miu 0 dén miu 5
la 0,25; 0,27; 0,35; 0,39; 0,36; 0,41. Nhung
sau 7 ngdy phoi thi d6 cing tuong dbi da on

dinh va lan luot 1a 0,39; 0,41; 0,55; 0,56;
0,52; 0,59.

3.3. Khdo sdt tinh chit co Iy mang son

Tién hanh khao sat 2 loai son duoc pha ché
khac nhau. Loai thtr nhat co st dung nhya
acrylic styrene va loai thir hai khong st dung
acrylic styrene.

Phun pht cic mau son 1én cdc miu thép nén,
d6 day 16p phu khoang 100um, sau 7 ngay
bao quan mau, tién hanh do tinh chit co ly
mang son. Bang 4 trinh bay két qua do tinh
chat co 1y mang son.

Tir két qua bang 4, c6 thé thdy nhua acrylic
styrene co tac dung lam ting tinh chat co ly
mang son. Do bam dinh tit ca cac miu déu
tang, do bén ubn tdng manh, dic biét véi mau
sO 4, khi str dung mo dun thiy tinh long 1a
4,78 va st dung phu gia nhya acrylic styrene
v6i ham luong 5% thi d6 bén udn mang son
dat Imm, d6 bam dinh cling 16n nhat dat
4.35MPa so véi tit ca cac mau con lai. Khi bd
sung nhua acrylic styrene giup chit tao mang
thuy tinh 1ong mém hoéa di hay tinh gion
giam, dan dén d6 bén udn mang son ting 1én.
Pong thoi, khi bd sung nhya acrylic styrene
gitip cac hat k&m phan tan déng déu hon, lién
két chit ché véi nhau tét hon, @0 bam dinh
v6i nén tét hon. Khi d6 pH cta dung dich
giam hay ham luong ion Na+ trong dung dich
giam thi kha ning hip thu 4m cua dung dich
cling giam [3, 6], diéu nay dan dén tinh chit
co ly ctia mau son véi thay tinh 1ong mo dun
cao tot hon so voi mau thiy tinh 16ng mé dun
thap hon.

Hinh 2. Bg citng twong déi mang son theo thoi gian phoi mdu
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Bang 4. Két qua khao sdt tinh chdt co Iy mang son

C6 sir dung nhwra 5% acrylic styrene 48% Khong sir dung nhya acrylic styren
Ky hiéu — -

mau P§ bam Do bén uon, P cirng P bam u]grg t:i:C P cirng
dinh, MPa truc mm twong doi dinh, MPa o twong doi

0 0,54 3 0,39 0,35 6 0,38

1 1,52 3 0,41 0,95 6 0,41

2 2,85 3 0,55 1,25 6 0,54

3 3,95 2 0,56 3,65 6 0,57

4 4,35 1 0,52 4,15 5 0,52

5 4,05 2 0,59 3,95 8 0,6

(@) (b)
Hinh 3. Bg bdm dinh mdng son: (a) mau sé 4 ¢é sir dung nhua acrylic styrene, (b) mau sé 2 khong sir
dung nhwa acrylic styrene
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