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TOM TAT

Bai bdo dé cap dén viéc khdo sat anh
hwéng caa Fe,O; ZnO va TiO, trong cbng
thirc son v&i thanh phan chét két dinh la
dung dich aluminum phosphate. Kha néang
chéng ri cua hé son duoc danh gid qua viéc
danh gia céc tinh chat co ly déng thoi ciing
khéo sat vé kha ndng chiu &n mon dién hdéa
cua cdc mang son. Két qué cho thay, nhirng

tinh chét co ly cia mang son tét hon khi ¢é
sw tham gia cua Ti,O, trong khi dé hiéu qua
chbng &n mon thi vai tro cia ZnO rat quan
trong. Do d6 dé cé céng thirc son chéng ri
théda man cdc yéu cau dat ra thi ta phéi két
hop déng thoi c& hai thanh phén nay trong
don pha ché.

Twr khéa: son chéng ri, sunphat nhém, &n mon dién héa, phu gia

MO PAU

Viéc nghién cuu su dung nhiing loai son
than thién mdi truong (hé nudc) trén co sd
polymer hitu co nhu: hé acrylic, copolymer
acrylic-styrene...cling dd c6 nhitng budc phat
trién manh trong linh vuc xdy dung. Tuy
nhié€n, viéc nghién ctru va sir dung hé polymer vo
co dé 1am son nuéc chwa c6 nhidu san pham trén
thi trudng, nhat 1a son bao vé kim loai.

L&p phu phosphate 13 16p 16t chu yéu cho
16p son bao vé trong cong nghé ché tao cdc san
phim thép nhu: 6 t6, xe mdy, xe dap... Lop
phosphate tao lién két héa hoc véi kim loai nén
va ban chét vat 1y clia n6 s& tao co s& cho 16p son
bén, chic.

Dung dich phosphate héa sir dung trong
cong nghiép thuong 1a ciac dung dich loang cua
kém phosphate, mangan phosphate, k&m - sit

phosphate, kém - mangan phosphate, mangan -
sit phosphate, k&m - canxi phosphate.

Viéc nghién ctu st dung aluminum
phosphat lam chat két dinh cho vat liéu hat hay
soi va mang pht bao v¢ kim loai véi sy tham gia
cua silica " ciing da c6 nhitng két qua nhét dinh.
Bén canh aluminum phosphat 21 dung lam gach
chiu lira, gém st chiu nhiét hay mot sb ung dung
k¥ thuat khic da dugc cong ty Cfb.Bundenheim
nghién ctru. Nhitng t6 hop hay chat tao mang tir
aluminum phosphate voi cdc thanh phan khédc
nhau da dugc nghién cu trén mot s6 nén kim
loai théng qua viéc ddnh gid cdc tinh chit co 1y,
dién héa .

Mot s nghién ciru vé aluminum phosphate
ding 1am son chiu nhiét, chdng chdy ™ da cong
bd. Tuy nhién, viéc sir dung aluminum phosphate
lam son chdng ri v6i gid thanh ré va than thién
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mdi trudng chua thiy duoc dé cap. Do d6, trong
bai bdo nay ching toi budc dau khao sit xdy

THU'C NGHIEM
Nguyén liéu

- Aluminum dihydrophosphate: ham lugng
chat khéng bay hoi: 52,7%; Do nhét: 50 Cp (&
25°C), ti trong: 1,488

- Fe,05: 69,8+70,1%; Xinglong

- Titan dioxide'(TiOZ): Ham luong: 99,0%;
Xinglong (Trung Qudc)

- ZnO: Khéi luong riéng: 5,61 g/cm3;
Xinglong (Trung Qudc)

- Cao lanh: Binh Thuan

- Bentonic: Binh Thuan

Qui trinh tao miu son

- Sau khi cho tit ca céc chit vao, khudy 6n
dinh & 1000 vong/phiit trong vong 1 gid véi canh
khudy dia nghién.

- U trong diéu kién binh thuong trong vong
24 - 48 gio.
- Chuyén qua giai doan nghién véi muc
dich tao cho son c6 d¢ min nhat dinh.
- Péanh gid ¢ min va d§ nhét cua san phém
sau khi nghién.
- Xir Iy bé mat mau thép theo diing tiéu
chuan.
- Dung chéi son déu 1én bé mat kim loai.
Cac phuong phap danh gia
. -bo bé day mang: Mdy do PCE.CT 28. D6
bén va dap: theo tiéu chuan TCVN 2100-1: 2007

dung cong thitc son trén co s& dung dich
aluminum phosphate.

- Do bén udn theo tiéu chudn ASTM 1737.
Thoi gian khé bé mit ciia mang son: Theo tiéu
chuidn TCVN 2096 - 1993. P$ cing clia mang
son theo tiéu chudn ASTM D 3363 - 29

- Kha ning chéng in mon ctia mang son
theo 1y thuyét ngoai suy Tafel: Mdy do Solartron
0 phong thi nghiém dn mon va xu ly bé mat. St
dung phan mém Cview 2 dé doc va xir Iy s6 liéu.

N§i dung nghién ciru
Ddnh gid cdc tinh chit co' Iy ciia mang son theo
cdc don khdc nhau

Céc mau khao sit dugc hinh thanh theo cic
don & bang 1 va bang 2 theo ky hiéu mau nhu
sau:

Fex-Zn.y-Ti.z: véi x, y, z la ty 1¢ phén
tram cua Fe, Zn, Ti tinh theo khdi lugng nhya su
dung.

Ddnh gid khd ning chéng dn mon dién héa

Pién cyc miu khao sit lam béng thép
cacbon, dugc son phu kin va dat dugc bé day
50+60 pm va kho hoan toan trong vong 7 ngay
trude khi di do.

bién cyc dugc gilt cb dinh bang epoxy
trong 6ng nhya PVC, dién tich tiép xic cia tim
thép vdi dung dich NaCl (3%) do 1a lem?.

Dién cuc dbi phé.i' duoc rra nhiéu 1an béng
nudc thudong va nudc cat.

Bing 1. Khao sit i 16 cta Fe,05 va ZnO dén tinh chat co ly ctia mang son

Ky hiéu Miu Fe.27-Zn.3 Fe.25-Zn.5 Fe.23- Zn.7
Nhya 100 100 100
Fe,03 27 25 23
ZnO 3 5 7

Bentonic 7,5 7,5 7,5
Cao lanh 7,5 7,5 7,5
NaNO, 1 1 1
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Bang 2. Khio sit ti 18 ciia Fe203, ZnO va TiO2 dén tinh chét co 1y ctia mang son

Ky hiéu Miu Fe.20-Ti.10 Fe.20-Zn.3-Ti.7 Fe.20-Zn.5-Ti.5

Nhya 100 100 100
Fe,0; 20 20 20
TiO, 10 7 5
Zn0O 0 3 5

Bentonic 7,5 7,5 7,5

Cao lanh 7,5 7,5 7,5

NaNO, 1 1 1

KET QUA VA BAN LUAN

Panh gia cac tinh chit co 1y ciia mang son
Theo ti I¢ ciia Fe,03 va ZnO

Khi ham lugng Fe,O; gidam, ham luong
ZnO ting thi d6 bén va dap cua mang son ting
1én, do bén udn, d6 bam dinh ciing tang 1én.

Khi ham lwong Fe?* trong dung dich
phosphate cao, trong 16p pht xuét hién pha tinh
thé Fe;H,(PO,), (Fe-hureaulite) c¢6 ciu tric thd
x6p va ¢6 d bén kém lam giam kha ning bao vé

ctia 16p son. Két qua cho thay, tinh chit bén va
dap s€& bi giam khi tang ham luwgng oxit
sat. Trong khi d6, ZnO s& tao ra mot sd pha:
Zn;3(PO,),.4H,0, phosphophyllite
FeZn,(PO,),.4H,0. Hai pha trén gitip cho mang
son bam dinh trén bé mat kim loai nén tdt hon.

hopeite

Bang 3: Két qua tinh chit co Iy ciia mang son theo cdc thanh phin Fe va ZnO

Ky hiéu Miu Fe.25-Zn.5 Fe.23-Zn.7 Fe.27-Zn.3

D§ nhoét (cp) 1050 1240 860

Bé day trung binh( Lm) 59,85 61,94 59,37
Va dap (kg.cm) 10 15 5

Bén uén (mm) 2 2 3
Béam dinh (%) 100 100 98

D¢ cung biit chi 6H 6H 6H
Thoi gian kho bé mat(phtt) 10 10 13
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Theo ti 1¢ ciia Fe,0;3, ZnO va TiO,

Bang 4 cho thay, cdc yéu to vé do bén ubn,
bam dinh va d6 cing bit chi déu twong dwong
nhau. Tuy nhién, c6 su khac biét ro rét vé d6 bén
va dap. Nhitng miu Fe-Zn c6 d6 bén va dap rit
kém, cdc miu c6 TiO, da cai thién dwoc dd bén
va dip va mau Fe.20-Zn.3-Ti.7 dat duoc tinh
chit co 1y tot.

C6 thé 1y giai sy khac biét nay 1a do trong
hdn hop son c¢6 mat ciia ZnO va TiO, da gitip
cho kha nidng che phu va d9 bam dinh cua
mang dugc tang 1én nho su xudt hién coa
pha hopeite Zn;(PO,),.4H,0, phosphophyllite
FeZn,(PO4),.4H,0 va tinh chit trg phu dac trung
cua TiO,.

Bang 4. Két qua tinh chit co 1y ctia mang son theo cac thanh phan Ti va ZnO

Ky hiéu Miu Fe.20-Zn.5-Ti.5 Fe.20-Zn.3-Ti.7 Fe.20-Zn.0-Ti.10

Do nhot (cp), 6 25°C 920 860 560

B& day trung binh( 4m.) 58,20 56,99 57,26

Va dap (kg.cm) 40 45 50

Bén u6n (mm) 2 2 2

Bam dinh (%) 100 100 100

Do cung bt chi 6H 6H 6H

Thoi gian kho bé mat (phit) 12 11 12

Panh gia kha ning chéng in mon dién héa

So sanh kha ndng &n mon dién héa cua cic
mau khao st Fe.27-Zn.3; Fe.23-Zn.7; va so sénh
v6i son chdng ri hé alkyd dugc sir dung ngoai thi
trwong (ki hiéu mau: HC-A).

Chi c6 sw tham gia ciia ZnO va Fe,0;

- Mat d6 dong dn mon mau Fe.27-Zn.3:

icon' (Fe.27-Zn.3) = 4x1 0—6 (Alcmz)

= 4x10° (mA/cm?)
- Mat d6 dong dn mon mau Fe.23-Zn.7:

(Fe.23-7n.7) = 6x10° (A/cmz)

6x10° (mA/cm?)
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Hinh 1. Két qua do dién héa ctia mau Fe.27-Zn.3 va Fe.23-Zn.7

Trang 36



TAP CHi PHAT TRIEN KH&CN, TAP 17, SO M1- 2014

C6 sw tham gia ciia cd ZnO va TiO, véi Fe,0; =8x107 (mA/cm®)
- Mat d6 dong #n mon cla mau - Mat d6 dong dn mon ctia mau HC-A:
- “Ti.7: . 6 2
Fe.20-Zn.3-Ti.7: fcorr (i) = 8x10°° (A/em?)
. -6 2
Lcom(Fe20-zn3-1i7) = 4x107 (A/em”) =8x107 (mA/cm?).
= 3 2 A AIN = N 5 X <
=4x10" (mA/cm”) - Mat d6 dong an mon clia mau trang
. A A N - N 5 x . 5 2
Mat d¢ dong an mon cua mau icor (i wing) = 3107 (A/em?)
Fe.20-Zn.5-Ti.5: g
=3x107? (mA/cm?).
. -6 2
Lcorr (Fe.20-Zn.5-Ti.s) = 8x107 (A/cm”)
-0.2 -0.2
Fe20-Zn 3-Ti7 Fe 20-Zn 4-Tis
03 1 03 b
04 04 |
§ 05 érﬂ,ﬁ -
wo| wo |
0.6 F 06 [
07 07|
) S T E— el il Lo b i i i
107 10° 10 10% 10" 107 10°% _10* 10°* 107 10%
| (Ampsfcm’®) | (Amps/cm?)
Hinh 2.Két qua do dién héa cia miu Fe.20-Zn.3-Ti.7 va Fe.20-Zn.5-Ti.5
025 0.25
—— mau HC-A.cor mau trang.cor
050 0.50
w w
075 0.75 -
T ety | o g . i e e
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Hinh 3. Két qui do dién héa ciia mau HC-A v miu tring
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So sdnh két qud an mon cuia cdc mau khdo sdt

Ta c6 cong thirc tinh tdc d6 n mon:

i
« Vo = K. (%).Ew (mm/ )

Vcorr(méu tring) leorr(mau tring)

Vcorr(Fe.Z?—Zn.S) leorr(Fe.27-2n.3)

3x1072 .
C4x1073
R vcorr(mz’au tring) leorr(mau tring) _ 3x1072

. - _3 =
Vcorr(Fe.23—Zn‘7) 1corr(Fe,ZB—ZnJ) 6x10

Vcorr(mﬁu tring) icorr(mﬁu tring)
Vcorr(Fe.ZO—Zn.3—Ti.7) icorr(Fe.ZO—Zn.'&—T].?)
a0t
T 4x1073
Vcorr(mﬁu tring) lcorr(miu tring)
vcorr(Fe.ZO—ZnB—Ti.?) icorr(Fe.ZO—Zn.3—'I‘]‘.'?)
307
C8x1073
. Vl:orr(mﬁu tring) _ Leorr(mau tring) _ 3x1072
Vcorr(HC—A) icorr(HC—A) 8x10-3
= 3,75
KET LUAN

Thanh phan cua cdc phuy gia 12 Fe,0;, ZnO
va TiO, trong céng thirc son chéng ri di anh
huéng rat nhidu dén cdc tinh chit cua mang son.
Théng qua viéc khao sat chong an mon dién héa
bang phuong phdp ngoai suy Tafell, ta thay kha
ning chong dn mon trong hé son c¢6 27% Fe,0;
va 3% ZnO béng v6i hé 20% Fe, 05, 3% ZnO va
7%TiO, nhung ddng thoi cao hon hin so véi hé
son chdéng ri alkyd ngoai thi truong lam dbi
chimg. Tuy nhién, d6 bén va dap ciia mau Fe.20-

Suy ra tdc d6 an mon theo thu ty sau:

Veorr (miu tring) > Veorr (Fe20-zn5-1i5) = Veorr (HC-A) >
Veor Fe23-z07> Veorr (Fe.27-20.3) = Vo (Fe.20-2n3-Ti.7)-

Do téc d0 an moOn cia hai mau
Fe.20-Zn.3-Ti.7 va Fe.27-Zn.3 bang nhau va nho
nhat cho nén kha nang chong ian mon cua hai
mau nay Ia t6t nhat.

Khéd ning chéng in mon ciia cic mAiu
Fe-Zn s& t6t hon mau Fe-Ti, qua d6 cho thy tdc
dung cua ham lugng ZnO c6 trong dung dich son
la 1am tang kha ning chdng an mon gidp cho
mang son bao vé dugc nén thép lau hon. Vi ZnO
phan ng véi bé mit nén thép dé 1am khé mang
son, ngay lic d6 s€ tao ra pha hopeite gidp tang
kha ndng cach dién cua mang son lam cho kha
nang chéng an mon cla mang son ting lén

C6 ba miu son hé aluminumdihydro
phosphate cho tinh chat chéng &n mon tbt hon
son hitu co h¢ alkyd.

Zn.3-Ti.7 16n hon Fe.27-Zn.3. Do d6, can phai
lwu ¥ dén trong tdc cua cdc thanh phén trong don
pha ché vé6i nhitng ti 1& nhit dinh dé c6 mot cong
thirc son tt nhét.
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Effect of some

additives to the

properties of paint from aluminum

phosphate solution
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ABSTRACT

This paper describes the effects of
Fe;0s, ZnO and TiO, in paint formulations
with a binder component is aluminum
phosphate solution. Through the evaluation
of the mechanical properties as well as
investigation on ability  to resist
electrochemical corrosion of the base film,

we could asses the ability of anti-corrosion
coating system. The results showed that the
mechanical properties of the coating were
better with the participation of Ti,O. In term
of the effectiveness of corrosion resistance,
the role of ZnO is very important.

Key word: anti-corrosion coating, aluminium phosphate, electrochemical corrosion, additive
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