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NGHIEN CU'U MOT SO YEU TO ANH HUONG
DEN DO BAM DiNH, B0 PHU, O BEN KIEM
CUA MANG SON COPOLYME STYREN ACRYLAT

RESEARCH OF SOME FACTORS AFFECTING THE ADHESION, HIDING POWER, ALKALI RESISTANCE

OF COPOLYME STYREN ACRYLAT PAINT

TOMTAT

Nhom tac gia dé tién hanh nghién ctu mdt s yéu t6 anh huéng dén tinh cht clia mang
copolyme styrene acrylat tl nhi trong copolyme styren acrylat. Khao sét anh huéng clia bot mau nhu
Ti0,, Cr,0, dén dd bam dinh, d phd, d6 bén kiém cla mang son. .. V6i két qua nghién ctiu lya chon
thiy tinh l6ng va nhi tuong copolyme cho théy ty I8 khéi luong hon hop thiy tinh Iong/nhdi trong
bang 2/1 1 phi hop nhat. Nghién citu duoc cép phdi ché tao son mau xanh it dung chét két dinh thiy
tinh 16ng va cc thanh phan chét mau, chat don khac cho két qua nh sau: ty 18 chat két dinh va hop
phén khd trong hon hop son 1a 20/30 (% KL). Trong hop phan kho thi ty 1é chdt mau/chat don bang
10/20 (%KL), trong d6 tj 1€ Ti0,/Cr,0; = 3/7 (% KL).

V6i mang son copolyme styren acrylat thu duoc tién hanh do cac chi tiéu cho két qua: thoi gian
khd b& mat la 54 phit, khd hoan toan la 275 phit, do phl 169 g/m?, do bén riva trdi dat >1200 chu
ky, do bdm dinh diém 2, dd bén nc > 1000 gio, do bén kiem > 1000 gio va dd bén sc nhiét >70
chu ky. Vdi két qué thu duoc chat tao mang dam béo di va virot tiéu chudn TCVN 8652:2012 cho san
XUt son ndi that.

Tir khéa: Copolyme styren acrylat, 6 bam dinh, d6 pha, o bén kiém.

ABSTRACT

We have investigated a number of factors that affect the properties of styrene acrylate copolymer
paint. Study on the influence of coloring agents such as Ti0,, Cr,0, on the adhesion, the hiding power,
the alkali resistance of the film... The results showed that the ratio weight of liquid glass/emulsion
mixture = 2/1 is the most suitable. Study of the composition of the paint gives the following results:
the ratio of binder and dry component in the paint mixture is 20/30 (% wt). In the dry component the
percentage of pigments/fillers = 10/20 (% wt), in which the ratio of TiO,/Cr,0, = 3/7 (% wt).

Measurement of the properties of the coating film results: surface drying time was 54 minutes;
dry time was 275 minutes; hiding power was 169 g/m?, scrub resistance was > 1200 cycles, adhesion
was 2 point, water resistance > 1000 hours, alkali resistance > 1000 hours and heat sock resistance >
70 cycles. As a result, the membrane is made up to meet the Vietnamese standards for interior paint
production (TCYN 8652:2012).
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1. MO PAU

Trén thé gigi, son duoc st dung pho
bién cho cac cong trinh xay dung la son
trén co s& chat két dinh hitu co. St dung
cac chat tao mang phé bién nhu
polyacrylic, nhya ankyd, nhya epoxy,...
Pa phan cac chat tao mang hoa tan trong
dung moi hitu co cho nén khi son kho,
dung modi bay hoi, gady 6 nhiém moi
trvong. Mot s6 chat tao mang da duogc
nhii hoa dé phan tan trong nwéc dudi
dang céc hat nhi. Tuy nhién ban chat clia
cac chat hitu co da dwoc nhi hda noi
chung la kém bén v6i cac tac dong clia
moi treong, thoi ti€t. Cac chat hitu co ¢
dd bén véi mdi truong, thoi tiét thi cé gia
thanh rét cao [1,2]. Hé son acrylic do hdng
BASF nghién cttu dwa trén nhua acrylic
bién tinh véi phu gia k€m photphat va
borat than thién véi mdi tredng va khdng
ddc hai véi con nguai [1,3].

Hién nay c6 nhiéu cong trinh da bién
tinh nhua acrylat vai cac chat khac dé lam
chét tao mang cho son nhii hoéa, déc biét
la styren khi dé sé thu duwoc copolyme
styren acrylat nhii héa. Nhiéu nha khoa
hoc va cac cong ty trén thé gidi da tién
hanh nghién ctru phat trién son c6 thanh
phan vé co, cu thé 1a son c6 thanh phan
silicat trén co so thiy tinh ldng dé trang
tri va bao vé cac cong trinh xdy dung va
vat liéu xay dung [6,8].

Son c¢6 thanh phan silicat trong chat
tao mang co lich si¢ phéat trién hon 125
nam, khdi ngudn tir nwoc Bic. O thoi
diém ban dau, son 1a mot hé hai thanh
phan, mét phan bao gém chat két dinh
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trén co s& thay tinh 1dng két hgp véi cac chat don va chat
mau, thanh phan con lai la chat déng ran. Hai thanh phan
dugc dé riéng biét va dwoc tron vai nhau ngay trwdce khi st
dung. Cac hé thay tinh ldng khac nhau (Li*, Na® va K*) déu
c6 thé duoc st dung lam chat két dinh cho son vi chiing
tao ra mang son lién két bén, sau khi dong ran sé khong tan
trong nuwéc. Loai son nay co6 do bén thoi tiét cao, dac biét
trong céc diéu kién nhiét &m cla khi hau nhiét déi [8]. Tuy
nhién viéc st dung son hai thanh phan cé nhiéu han ché,
sau khi tron hai thanh phan, hdn hop son phéi duoc thi
cdng hét trong khoang thoi gian ngan. Diéu nay da han ché
rat nhiéu viéc ap dung loai son nay trong thuc té.

Pau thap nién 70 cla thé ky trwdc, nhiéu céng trinh
nghién ctru da céng bd cac phat minh vé viéc ché tao son
mot thanh phan trén co s6 thly tinh ldng kali. Theo cac
phat minh nay, chat déng ran dic ching dugc dwa vao son
& ti & thich hop. Trong méi trvong clia hé son, chat déng
ran chua phat huy tac dung cta né. Khi thi céng, moi
treong son thay d6i, dac biét la do mat nuéc, lGe dé chat
déng rdn méi phat huy tac dung, phan tng véi thay tinh
I6ng dé tao thanh polyme khéng tan trong nwéc va bén
thoi ti€t [4,5,7].

Son silicat mot thanh phan trén co sé thdy tinh 1dng kali
¢6 nhitng vu diém ndi bat nhw dé thi cdng, bén thoi tiét, co
dd bam dinh cao, khéng bi phan héa bé mat, khdng bi réu
mac, than thién véi moi trvong va cé gia thanh ré. Do nhitng
wu diém nay ma nhiéu hang son trén thé giéi da tién hanh
san xuéat loai son nay nhuw: Keim, Shomburg, Beeck (Blic),
Icorip (Na Uy), Brushmate (Anh), Edison Coatings (M¥),...

Trong bai bdo nay, nhém tac gia da tién hanh nghién
clru mot s6 yéu t6é anh hudng dén d6 bam dinh, dé pha, do
bén kiém clla mang son copolyme styren acrylat.

2. THUC NGHIEM
2.1. H6achat, thiét bj

Thuy tinh I6ng kali cia Viét Nam v&i modun silic 1a 3,2;
2,8; 2,7; 2,4. Bot d& nghién min v¢i kich thuéc hat < 20 pm
clla Céng ty C6 phan Xi mang va Khoang san Yén Bai.

Nhii tvong copolyme styren acrylat: SAP 7188 do An D6
san xuat.

Céac hoa chat: TiO,, Cr,0; la cac hda chat thi nghiém do
Trung Qudc san xuat.

*Phu gia:

- Phy gia phan tan Teric N9 (nonionic nonyl phenol
ethoxylat) do Huntsman cung cap.

- Phu gia phén tan Orotan 731 (anionic natri cacboxylat)
do Kremer cung cap.

- Phuy gia phan tan Hydropalat 5040 (natri polyacrylat)
do Cognis cung cap

- Phu gia diéu chinh dé nhét Rheovis 112 (polyacrylat)
do Ciba cung cép.

- Phu gia diéu chinh d6 nhét Natrosol 250 HHBR
(hydroxyl etyl xenlulo) do Hercules cung cap.
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- Phu gia diéu chinh dd nhét Methocel K (hydroxypropyl
metyl xenlulo) do Dow Chemical cung cap.

- Phu gia pha bot Foamaster NXZ (dau khoang) do
Cognis cung cap.

- Phu gia phé bot Dapro DF 7010 (oil/wax) do Elementis
cung cap.
2.2. Phvong phap xac dinh cac chi tiéu chat lvgng cla
mang polyacrylate

Gia cong mang trén tdm mau chuin da chuén bi theo
TCVN 5670 - 2007 bang phwong phap ding may dé phun.
Tién hanh chinh do nhét cia son cén thir sao cho co thé
phun duoc. Ti€n hanh phun thanh Iép son mdng va déu dan
cho t6i khi dat t6i chiéu day theo tiéu chuan va phun son
khong duoc dé chay theo chiéu ngang doc clia tdm mau.
Huéng phun son ra phai vuéng goc voi bé mat son. Khi
dwong kinh ctia voi phun bang 1,8 mm, &p sudt khdng khi dé
phun 2,0 - 35 at thi khoang céch tir may phun dén bé mat
phun khong dwoc nho hon 200mm. Toc do di chuyén may
phun dwéi 1m/s. Mang son sau khi phun dé kho sau 7 ngay
mai xac dinh cac tinh chéat khéc clla mang son.

- Xac dinh d6 bam dinh theo TCVN 2097:1993

- X&c dinh d6 bén chu ky néng lanh cia mang son (d6
bén sdc nhiét) theo TCVN 8653-5:2012

- Thoi gian kho bé mat va khé hoan toan dugc xac dinh
theo TCVN 2096:1993

- X&c dinh do rira tr6i theo TCVN 8653-4:2012

- Xac dinh d6 pha theo TCVN 2095-1993

- X&c dinh do rira tr6i theo TCVN 8653-4:2012

- Xac dinh d6 bén nudc theo TCYN 8653-2:2012

- Xac dinh d6 bén kiém theo TCVN 8653-3:2012
3. KET QUA VA THAO LUAN
3.1. Nghién cttu lwa chon thay tinh Iédng kali - chat déng
tao mang v&i copolyme sryren acrylat

Chat tao mang cho son phai dam bao duoc cac tiéu chi
la c6 d6 bam dinh t6t, thoi gian khé phu hgp cho mang
son. Qua tham khao tai liéu [1,7,8], cac loai thay tinh ldng
v&i modun silic tir 2,4 t6i 3,2 thwong duoc lva chon dé ché
tao son silicat. O nghién ctru nay, ching toi da tién hanh
khao sat 4 loai thly tinh 1&dng kali véi cac modun silic khac
nhau 3,2; 2,8; 2,7; 2,4. Bé tim ra loai thly tinh ldng kali nao
phu hop nhat cho viéc str dung lam chat két dinh, tién hanh
kiém tra cac chi tiéu vé dé bam dinh va thoi gian kho cla
cac mau nay. Két qua dugc chira trong bang 1.

Bang 1. B9 bam dinh va thoi gian kho ctia céc loai thdy tinh 16ng kali

Modgn si[ic D6 bam dinh Tt]btgian kho (rjhut?
TT | thiytinhlong (diém) Kho bé Khd hoan
kali mét toan
1 24 5 50 327
2 2,7 4 43 308
3 28 4 40 291
4 3,2 3 38 212
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Tir két quéa & bang 1 nhan thay réng, thay tinh léng c6
thoi gian kho twong déi nhanh, modun silic cang thap thi
c6 thoi gian khd cang dai. Xét vé dd bam dinh, thay tinh
I6ng kali c6 modun 3,2 cho d6 bam dinh cao nhét voi gia
tri & diém 3, con cac mau khac déu cé dé bam dinh kém
hon. So sanh céac gia tri vé do6 bam dinh va thoi gian kho
gita cac mau thay tinh 1dng kali thdy ring thay tinh 16ng
véi modun silic 3,2 phu hgp cho viéc si dung lam chat két
dinh ché tao mang son. Do d6 ching téi lva chon thiy
tinh 1dng véi modun silic 3,2 lam chét két dinh cho céac
nghién ctru tiép theo.

3.2. Nghién ctu lya chon ty 1é€ str dung gitra thly tinh
Idng va copolyme

Chlng toi tién hanh khao sat anh huéng ctia ham
lvgng nhii twong copolyme két hop véi thuy tinh léng
(TTL) dé tim ra ty 1é st dung hop ly nhat. Cac chi tiéu vé
do bén theo chu ky s6c nhiét, d6 bam dinh va thoi gian
kho duoc sir dung dé danh gia. K&t qua thu dwoc trinh
bay trong bang 2.

Bang 2. Anh hudng cla ty I& chat dong tao mang téi cac tinh chat cia chat
két dinh

TTL/nhii twong | DO bén theo | Do bam | Thoi gian kho (phut)

TT | (hamluong | chukys6c | dinh | Khgbe | Khohoan
chét kho) nhigt | (diém) | mat toan
1 17 >70 1 80 410
2 201 >70 1 71 404
3 3N >70 2 68 391
4 4n >70 2 62 370
5 5/1 >70 2 57 358
6 6/1 63 3 53 344

K&t qua bang 2 thdy rang voi ty 1é st dung TTL/nhii
twong 6/1, 16p mang c6 d6 dan hoi kém dan, bi nit khi
chua dat 70 chu ky s6c nhiét, dong thoi do bam dinh cua
I6p mang thap. Nguoc lai, véi ty 1é TTL/nhi twong tir 1/1
toi 5/1 thi hdn hop chéat két dinh thu dwoc c6 dd bam
dinh t6t va d6 dan hoi t6t, mang khéng bi nét khi cho
kiém tra qua hon 70 chu ky sdc nhiét, dong thoi & nhirng
ty 1& nay thoi gian kho ctia hdn hop chét tao mang ciing
dap ¢ng dwgc yéu cau. Tuy nhién véi muc tiéu ché tao ra
son bén thoi ti€t, ham lwgng chét hiru co duoc st dung
két hop véi thay tinh Idng cang thdp cang tot, nghién
cru lya chon ty 18 hén hop TTL/nhii twong = 2/1 cho céc
nghién ctru ti€p theo.

3.3. Nghién ctru lya chon ty Ié gira chat tao mang va
hop phan kho

Trong qua trinh nghién ctru tim ra ty |é s& dung hop ly
gitra chét két dinh va hop phan kho, dé ché tao ra son cé
ham lvgng gbc kho t6i thiéu 1a 50%, chiing t6i da lwa chon
ham lwgng chat két dinh va hop phan khé chiém 50%
téng khoi lvgng son, ty 1& chat mau/chat dén =1/1, trong
do chat mau duoc lva chon cho nghién ctu la TiO,, con
chat don la bot da voi. Hop phan khé la thay tinh [édng kali

va nhii twong copolyme styren acrylat theo ti Ié 2/1. Cac
méau duoc dé 6n dinh 7 ngay trong phong thi nghiém sau
do tién hanh danh gia cac chi tiéu dé bam dinh, dd bén
sOc nhiét va do rira troi. Két qua thu dugc dwoc trinh bay
trong bang 3.

Bang 3. Tinh chét clia céc hdn hop c6 ty 1é chét tao mang/hop phén khd
khéc nhau

TT | Chdtkét | Hopphan | Ddbam Po sdc Porira
dinh kho dinh nhigt (chu |  tr6i
(%KL) (%KL) (diém) ky) (chuky)

1 14 36 3 52 709

2 16 34 3 61 906

3 18 32 2 68 1165

4 20 30 2 >70 > 1200

5 22 28 2 >70 > 1200

6 24 26 2 >70 > 1200

Bang 3 chi ra rang tir ty lé st dung chat tao mang/hop
phan khé = 20/30, hon hop thu duoc c6 do bam dinh, do
bén s6c¢ nhiét va do bén rira tréi t6t dap (ng duoc cac muc
tiéu nghién ctru. Biéu d6 chiing té chat tao mang da lam
w6t va bao phii hét dwoc cac hat ran khi tao mang son.

3.4. Nghién ctru lyva chon ty Ié hop ly chat mau/chat don

Trong qua trinh nghién ctru lya chon ty 1€ st dung hop
ly chat mau/chat don trong hgp phan kho, ching t6i da st
dung cdp ph6i gom: 20% chéat tao mang, 30% hop phan
khd, 50% nuéc tinh theo tong khoi lvgng. Thanh phan chat
mau va chat don trong hop phan khd dwoc thay doi dé tim
ra ty lé st dung hop Iy nhét, cac mau dugc danh gia chét
lvgng thong qua do phd. Chat mau dwoc st dung la TiO,
con chat don la bot da voi. Két qua dugc trinh bay trong
bang 4.

Bang 4. Anh hubng clia ty & ch&t mau/chat don dén do phdi cdiason

TT | Chétkétdinh(%) | Ti0,(%) | Botda(%) | Do phi(g/m?)
1 2 6 24 2%
2 2 8 2 204
3 20 10 20 183
4 2 12 18 155
5 2 14 16 143

K&t qua bang 4 chi ra rang, khi ting ham lvgng TiO, sé&
lam tang dd pha cho son. Bat dau & ty 1& chat mau/chéat
don bang 10/20, gia tri dd phu thu duoc dat yéu cau qui
dinh cho son. Do dé chiing t6i lva chon ty & chat mau/chat
ddn bang 10/20 cho cac nghién ctu tiép theo.

Tién hanh khao sat lya chon nguyén liéu dé ché tao hdn
hop mau xanh, ty I&é chat két dinh (CKD)/Hgp phan kho
bang 20/30, ty 1& chdt mau/chat dén bang 10/20, thanh
phan chat mau trong hop phan kho dwoc thay déi. Cac mau
duoc danh gia chat lvgng théng qua do phi va mau sic
clia hdn hop. Két qua duoc trinh bay trong bang 5.
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Bang 5. Anh hurgng clia ch&t mau xanh t6i chét ltong clia mang son

CKD | Botda | Tio, | Cr,0 Do pha .
T | o | oo | o | gy | Necein
1 20 20 9 1 126 Mau xanh nhat
2 20 20 7 3 136 Mau xanh nhat
3 20 20 5 5 144 Mau xanh ngn chudi
4 20 20 3 7 172 Mau xanh |4 cay
5 20 20 1 9 191 Mau xanh dam

K&t qua trong bang 5 chi ra rang cac mau st dung
TiO,/Cr,0, = 3/7 c6 mau sic xanh |& cdy phi hop cho viéc
ché tao son. PO phl clia mau nay cling dat yéu cau theo
qui dinh trong tiéu chuan.

3.5. Panh gia chat lugng mang son xanh

Pé danh gia chéat lvgng son xanh copolyme styren
acrylat nghién ctu trong phong thi nghiém, chang toi da
tién hanh ché tao son mau xanh la cay trong phong thi
nghiém v6i thanh phan nhv sau: thiy tinh léng kali 13,3%;
nhii twong copolyme 6,7%; TiO, 3%; Cr,0, 7%; bot da voi
20% va nudc 50%. Nghién hdn hop nudc/(bdt mau + bot
don) duoc dinh lwgng theo ty 1€ nhu trén. Sau d6 tién hanh
khudy trén hén hop nghién véi hdn hop chét tao mang,
son duoc tién hanh kiém tra cac tinh chat voi két qua cho &
bang 6.

Bang 6. Cac chi tiéu chat lugng clia mang son xanh

T Chitiéu Ponvido Két qua TCWN
1 | Thoi gian kho:
- BE mat Phit 54 60
- Hoan toan Phit 275 300
2 | Pophl g/m’ 169 200
D0 bén rtra troi Chuky >1200 > 450
P9 bam dinh Piém 2 2
Do bén nude Gio >1000 > 240
Do bén kiem Gio >1000
D0 bén soc nhiét Chuky >70

Qua két qua kiém tra cac chi tiéu néu trong bang 6 da
cho thdy rang céc chi tieu ky thuat cla san pham son
copolyme styren acrylat da dat va vugt TCVN 8652:2012,
dac biét & do bén rira troi, khd nang bén nuéc, bén kiém va
doé pha.

4. KET LUAN

Khi nghién ctu lya chon thly tinh 16ng va nhii twong
copolyme cho théy ty 1& khéi lwvong hdn hop thiy tinh
I6ng/nhii twong = 2/1 la phu hgp nhat. Nghién clru dugc
cdp phéi ché tao son mau xanh st dung chat két dinh thay
tinh 1dng va céc thanh phan chat mau, chat don khac cho
két qua nhu sau: ty I& chat két dinh va hgp phan khé trong
hoén hop son 1a 20/30 (% KL). Trong hop phan khé thi ty lé
chat mau/chat dén = 10/20 (% KL), trong dé ty lé
TiO,/Cr,05 = 3/7 (% KL).
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V&i mang son copolyme styren acrylat thu duwgc tién
hanh do céac chi tiéu cho két qua: thoi gian khd bé mat la
54 phut, kho hoan toan la 275 phat, dd pht 169 g/m?, do
bén rira tr6i dat >1200 chu ky, d®6 bam dinh diém 2, do
bén nuéc > 1000 gi¢, dd bén kiem > 1000 gid va dd bén
s6c nhiét >70 chu ky. V6i két qua thu dwgc chat tao mang
dam bao du va vuot tiéu chudn Viét Nam cho san xuét son
noi that.
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