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ANH HUONG CUA TRO BAY PEN MQT SO PAC TiNH KY THUAT
CUA MANG SON ACRYLIC

Hoang Thi Hwong Thiy*, Pd Truc Vy?
TOM TAT

Trong nghién cizu ndy, mang son trén co s¢ nhira acrylic phan tan trong nuwdc két
hop Véi tro bay da duwoc ché tao thanh cong, cho thdy cac ddc tinh ky thugt tot. Anh huong
cua ham lwong tro bay dén cac chi tiéu ki thudt cia mang son, bao gom dé bam dinh, do
bén kiém, dg ben chu ky nong-lanh va d@é bén ria troi, da duroc riva troi. Két qua thu duwoc
cho thdy cac chi tiéu kj thugt cia mang son dat gia tri tot nhat véi ham heong tro bay
trong khoang 10%+25%. Khi ham lwrong tro bay vuot qua 25%, do bam dinh cua lop phu
€O xu hudng giam do bam dinh cua lop phu giam.

Tiur khoa: Chi tiéu ky thugt, lop phu hizu co, nhya acrylic, tro bay.
DOI: https://doi.org/10.70117/hdujs.79.09.2025.748

1. PAT VAN BE

Ngay nay, van dé nguon nhién liéu hoa thach ngay cang can kiét va bao vé moi truong
dang 12 moi quan tam toan cau. Viéc tim kiém va khai thac cac ngudn nguyén ligu mai, han
ché phét thai va tai s dung chét thai tir cac hoat dong cong nghiép la rat can thiét va co y
nghia khoa hoc. Tro bay cha yéu ¢ dang hinh cau, bé mat kha tro, ¢ kich thuéc hat khac
nhau c6 thé dugc tng dung trong ché tao vat liéu composite c6 thé gia cuong mot sb tinh chat
co Iy cta vat liéu nén nhu do cing va do bén xé [1]. Tro bay ciing c6 thé duoc nghién ctu
phét trién dé tng dung trong son, cao su va vt liéu composite polyme. Nghién ciru ban dau
cho thay c6 hiéu qua giam gid thanh san pham va nang cao mot s6 tinh chét ky thuét, mang lai
hiéu qua kinh té rd rét... [2-5]. Bén canh do, tro bay bién tinh con cai thién kha ning twong tac
pha cua cac hat tro bay vo co v6i nén Jpolymer. Viéc tng dung tro bay Va0 san xuat vat liéu
composite khdng chi gop phan dang ké vao viéc giai quyét tac dong cua loai hat phé thai nay
dén méi treong, giam su khan hiém nguyén liéu thd ma con mang lai nhiéu loi ich kinh té va
mdi trudng. Tuy nhién, nghién ctru dua tro bay vao cong thirc san Xuat son va tao ra C4c san
pham son chét luong cao, dac biét ddi voi son nude con chua nhiéu [6][7].

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu hoa chat

Nguyén liéu va hoa chat da sir dung duoc trinh bay trén bang 1
Bang 1. Nguyén ligu hoa chit da sir dung

TT Tén loai hoa chat Churc nang
Nhuya acrylic R 4152, Synthomer Chat tao mang
Bot Titan dioxide R706, Chemous - M¥y Bot mau
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TT Tén loai hoa chat

Churc nang

Tro bay xu ly kiém [8]

Chat don gia cudng

Phu gia Alcospere 602N

Chat phan tan bot mau

Phu gia LCN 118

Chit thAm w6t

Chét tao dic

Texanol, DOW - My

Chat hd tro tao mang

Phu gia diéu chinh pH PHLEX 110

Chat diéu chinh pH

3
4
5
6 | Phu giatao dac Natrosol 250 HBR
-
8
9

Chébng nim méc Rocima 363, Dow

Chéng nim méc

10 | Chéng thdi Rocima 623, Dupont Chéng théi
11 | Phu gia pha bot nho Drewplus T-4507, Ashland Chat phé bot
12 | Propylene glycol Chat chéng dong

13 | Nudc cit loai 1 1an cat

Chat pha loang

2.2. Chuan bi c&c miu som sir dung tro bay

Thanh phan c&c mau son phu sir dung tro bay duoc trinh bay trong bang 2.

Bang 2. Thanh phan cac miu son acrylic sir dung tro bay

T Tén loai hoa chét Qo Qs | Quo | Qis | Qo | Q2 | Q30 | Qao
1 | Ham luong tro bay, % 0 5 10 15 20 25 30 40
2 |R4152 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
3 | BotTitan dioxide R706 | 50 | 475 | 45 | 425 | 40 | 375 | 35 30
4 | Tro bay xu ly kiém 0 2,5 5 75 | 10 | 125 | 15 20
5 | Alcospere 602N 0,25 | 025 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25
6 |LCN118 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25 | 0,25
7 | Natrosol 250 HBR 2 2 2 2 2 2 2 2
8 | Texanol 1,5 1,5 1,5 15| 15| 15 15 | 15
9 | PHLEX 110 1 1 1 1 1 1 1 1
10 | Rocima 363 1 1 1 1 1 1 1 1
11 | Rocima 623 1 1 1 1 1 1 1 1
12 | Drewplus T-4507 1 1 1 1 1 1 1 1
13 | Propylen glycol 1 1 1 1 1 1 1 1
14 | Nuéc cat 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50

Quy trinh ché tao cac miu son: d6 nudce tinh khiét vao thang may khuiy son, thém
phu gia thim wot LCN 118, phu gia phan tan bot mau Alcosperse 602N hoic ORTAN
731DP va phu gia tao dac Natrosol 250 HBR, khudy & van tdc 200 vong/phut trong 5 phit.
Tiép theo, cho bot mau TiO, va bot don tro bay xir Iy kiém vao hdn hop trén va tiép tuc
khudy & toc do 1400 vong/phut trong 30 phit, thu dugc hdn hop base chira cac bot mau
TiO, va tro bay. Cubi ciing, cho nhya acrylic va cac phu gia con lai, tién hanh tron & téc do
800 vong/phut trong 30 phut thu dugc c4c mau son chia tro bay.
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2.3. Ché tao cac mAu mang son

T4m nén bé tong c6 kich thudc phi hop véi ting tiéu chuan, duoc gia céng bang
vita xi ming (Hoang Thach PC 30) - c4t vang - séi (kich thudc < 0,5 cm). Truée khi ché
tao mang son, bé mat tim nén di duoc 1am phing va duge dudng ho trong 28 ngay.

Mang son dugc chuan bi trén cac tim nén bé tong & trén bang phwong phap lin son
2 16p. Lugng son sur dung dugc tinh toan sao cho dat dugc chiéu day mang son kho
khoang 50 pum. Thoi gian gia cong mang son giita cac 1op t6i thiéu 1a 6 gio. Mau hoan
thién cudi cung duoc dé kho ty nhién trong 7 ngay trude khi phan tich, thir nghiém.

2.4. Phwong phap phan tich, dinh gia tinh chét ciia mang son

Céc chi tiéu ky thuat va tinh chét cua mang son dugc xac dinh theo qui dinh tai tiéu
chuan TCVN 8652:2020 nhu trong bang 3.

Bing 3. CAc chi tiéu ky thuat va tinh chéit ciia mang son va phwong phap thir

TT Tén chi tiéu Phuong phép thu
1 | P6 bam dinh, diém TCVN 2097: 2015
2 | Do bén kiém, gio TCVN 8653-2:2024
3 | Po bén chu ky nong lanh, chu ky TCVN 8653-3:2024
4 | Po bén rira troi, chu ky TCVN 8653-4:2024

D6 bam dinh diém ciia mang son dugc xac dinh bang phuong phap ké vach theo tiéu
chuan TCVN 2097: 2015, trén co s& dién tich mang bi bong tréc, so sénh véi bang chuan.

Do bén kiém duge xac dinh theo tiéu chuan TCVN 8653-2:2024: iy 4 tim chuan
gia cong mang son ca hai mat. Sau khi mang son khé hoan toan, dem pha kin bén mat vién
xung quanh cua ba tim mau bang parafine, tim mau con lai dé 1am mau déi ching. Pem
ba tAm mau trén, ngam ngap trong dung dich Ca(OH); bdo hoa (1,2 g bot CaO cho vao
1000 mL nuéc cat) & nhiét do (27 = 2) °C theo chiéu thiang dtng, bé mat dung dich
Ca(OH); b&o hoa ludn ludn cach tAm mau it nhat 1a 3 cm, véi thoi gian ngam 300 gio. Khi
ngam du thoi gian qui dinh, vét ba tim mau ra khoi dung dich, dung nuwéc may rira sach roi
ldy khan lau mém thim kho bé mat cac tim mau.

Do bén chu ky nong lanh duoc xac dinh theo tiéu chuan TCVN 8653-3:2024: mdi
loai gom 3 tAm mau dugc son phi. Pua hai tAm mau vao ta sy, sy ¢ nhiét do (80 *
5)°C. Cir sau 1 gio thi dua cac tim mau nay ra, ngam ngay vao chau nudc ngudi va ding
voi nuwdc may xa lién tuc trong thoi gian khoang (5 < 7) phat. Khi tim mau nguoi dén
nhiét d6 phong, lay cac tAm mau ra khoi chau nuéc, ding khan lau mém tham kho bé
mat va xung quanh tim mau, sau d6 quan sat bé mat mang son dudi anh sang ty nhién.
Néu mang son khong c6 biéu hién khac thuong thi cho thir tiép, phép thir duoc lap lai
trong 7 ngay, mdi ngay 8 chu ky.

Do bén rira troi duge xac dinh theo tidu chuan TCVN 8653-4:2024. Tinh chét nay
dap g duoc thoa dang kha ning chui rira vét ban ma khong anh huong dén mang son khi
chiu lyc chai rira va tac nhan xa phong tay rira.
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3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia tro bay dén dd bam dinh ciia mang son

Sy anh hudng cia tro bay dén do bam dinh cua I6p phu da dugc khao sat ¢ cac ham
lugng tir 0 dén 40% tro bay va tién hanh phan tich do bam dinh ctua cac mang son phu. Két
qua thtr nghiém duoc trinh bay trén hinh 1.

IS

w

N

(AN

o

Do bam dinh, diém

0 5 10 15 20 25 30 40
Ham luong tro bay, %

Hinh 1. P§ bam dinh céc lép pha acrylic chira tro bay ham lwgng khac nhau

Tir hinh 1 cho thiy, d6 bam dinh caa cac 16p phi acrylic chia tro bay phu thugc ham
lugng tro bay trong mau son. Theo TCVN 2097: 2015, cdc mau son ¢6 ham luong tro bay <
25% (mau QO, Q5, Q10, Q15, Q20 va Q25), cac vét cit khdng bi bong troc, dat diém 1 vé do
bam dinh. Mau son ¢6 ham luong tro bay 30% (Q30) cac mép vét cat co su bong troc, twrong
trmg diém 2 vé& d6 bam dinh. Mau son ¢ ham luong tro bay 40% (Q40), c6 hién tuong bong
trc mot vai 6 vudng trén bé mat mang son, twong ung diém 3 vé ¢ bam dinh.

3.2. Anh hwéng ciia tro bay dén d9 bén kiém ciia mang son

Sy anh huong cua tro bay dén do bén kiém cua 16p pha da duoc khao sat & cac ham
luong tir 0 &én 40% tro bay va tién hanh phan tich do bén kiém cua cac mang son phu.

Bé mit cAc mau son sau khi ngdm thir do bén kiém 300 gio (hinh 2) deu khéng CO
su bong tréc, phdng rop, ran nit chan chim va gan nhu khong ¢6 su thay doi vé mau sac.
Nhu véy, két qua nay cao hon so v6i quy dinh vé d6 bén kiém déi véi son tuong ngoai
theo TCVN 8653-2:2024: la > 240 gio.

Hinh 2. Anh chup bé mit cac tim miu son chira 10% tro bay
thir 9 bén kiém sau 300 gio- ngam kiém
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3.3. Anh hwéng ciia tro bay dén d9 bén chu ky néng lanh cia mang son

Sy anh huéng cua tro bay dén do bén chu ki ndng lanh cua Iép phu da duoc khao sat
& cac ham luong tir 0 dén 40% tro bay va tién hanh phan tich d6 bén chu ki néng lanh cua
cac mang son phu.

Két qua thir d6 bén néng lanh cia mang son, sau 7 ngay x 8 chu ky = 56 chu ky, dugc
thé hién trén hinh 3.
7 58 ®fF @

{
|
|

Hinh 3. Anh chup bé mit c4c tim miu son chira 10% tro bay
thir nghiém dd bén chu ky néng lanh 56 chu ky

Tir hinh 3, ¢6 thé thdy bé mat mang son khong c¢6 cac biéu hién khac thudong sau 56
chu ky. Cu thé, khong c6 su bong troc, phdng rop, ran nit va khdng phat hién thiy su thay
d6i mau sac so vgi tam mau ddi chimg. Nhu vay, cd thé két luan cac mau mang son 16t va
son phu dat yéu cau dbi voi do bén nong lanh, twong ang vai tiéu chuan cia son tuong
ngoai that (> 50 chu ky).

3.4. Anh hwéng ciia tro bay dén dd bén rira troi ciia mang son

Sy anh huong cua tro bay dén do bén ria troi caa 16p pha da dugc khao sat & cac ham
lugng tir 0 dén 40% tro bay va tién hanh phan tich d bén rira troi cua cac mang son phu.
Cac mau son phu sau khi thir @6 bén rira troi 1200 chu ky duoc thé hién trén hinh 4.

Hinh 4. Anh chup bé mit miu son chira 10% tro bay thir nghi¢ém do bén rira troi 1200 gio:

Tir hinh 4 cho thay bé mat phan chli rira ciia mang son khong bi bao mon dé 16 bé
mat nén chuén, dat yéu cau vé do rua troi, két qua nay phu hop véi quy dinh vé do bén ria
troi dbi v6i son tuong ngoai theo TCVN 8653-4:2024 13 > 1200 chu ky.

T6m lai, sy anh huong cia tro bay dén cac dic tinh ky thuat cua I6p phu da duoc
khao sat ¢ cac ham luong tir 0 dén 40% va tién hanh phan tich d6 bam dinh, d6 bén kiém,
d6 bén chu ky nong lanh va do bén rira trdi cua cac mang son phu. Két qua thir nghiém
dugc trinh bay ¢ bang 4.
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Bing 4. Anh hwéng cia tro bay dén cac dic tinh ky thuit ciia mang son acrylic

. Céc tinh chat

Ham lugng — — — — —

T tro bay, % Do bam dinh,| Doben | DG ben chuky néng | DG ben rira tro,
diém kiém, gio lanh, chu ky chu ky
1 0 1 260 49 1200
2 5 1 280 >56 >1200
3 10 1 >300 > 56 >1200
4 15 1 >300 >56 >1200
5 20 1 >300 >56 >1200
6 25 1 >300 >56 >1200
7 30 2 >300 > 56 > 1200
8 40 3 >300 > 56 > 1200

Tir bang 4 ¢6 thé thiy d6 bam dinh ciia mang son dat gia tri cip do 1 khi ting ham
luong tro bay tir 0 dén 25%, tuy nhién d6 bam dinh dat gia tri diém 2 (tac 1a giam di) khi
ham lugng tro bay tiép tuc tang cao hon 25%. Bén canh d96, do bén kiém, d6 bén chu ky
néng lanh va d6 bén raa trdi ciia mang son déu ¢6 xu hudng tang ti 1é thuan véi ham lugng
tro bay (tir 5%-40%) trong mang son. Cac két qua thir nghiém cho thay ham Iuong tro bay
thich hop 1a tir 10%-25%. C6 thé giai thich do hat tro bay c6 d6 bén co hoc cao, khi dugc
bd sung vao trong mang phu, tao ra vat liéu co cau trdc chat ché, cac tinh chét co dugc gia
cuong va tao ra hiéu tng ngin chan sy xam nhap ciia méi truong vao trong nén vat liéu.
Tuy nhién khi ham lugng qua cao (> 25%) mang son c6 cau tric kém chat ché hon, ti 18
hat cao 1am giam sy bam dinh ciia mang son véi tim nén.

4. KET LUAN

Anh huéng cua tro bay dén cac dac tinh ky thuat (¢6 bam dinh, d6 bén kiém, do
bén chu ky néng lanh, do bén rira troi) ctia mang son di duoc khao sat. Két qua thu
duoc cho thay cac dac tinh ki thuat caa mang son dat gia tri tét nhat véi ham lwong tro
bay trong khoang tir 10%+25%, khi tang ham lugng tro bay > 25% thi 6 bam dinh cua
mang son giam.
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EFFECT OF FLY ASH ON SOME TECHNICAL PROPERTIES
OF ACRYLIC COATINGS

Hoang Thi Huong Thuy, Do Truc Vy
ABSTRACT

In this work, an acrylic polymer dispersion and fly ash base coating with good
technical properties was successfully prepared. The influence of fly ash content on the
technical properties (adhesion, alkali resistance, hot and cold cycle durability and
washout durability) of the paint film was investigated. The results showed that the
technical properties of the paint film reached the optimal values with fly ash content in the
range of 10+25%. At fly ash content > 25%, the adhesion of the coating decreased.

Keywords: Acrylic resin, fly ash, organic coating, technical properties.
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