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Abstract

Hydrotalcite containing stearate (HT-SA) was prepared using the co-precipitation method. The HT-SA obtained was
characterized by Fourier transform infrared spectroscopy (FT-IR), thermal gravimetric analysis (TGA). The results
showed that the stearate is present in hydrotalcite (about 26.5 %). The inhibitive efficiency of HT-SA on carbon steel
was characterized by electrochemical method and the protective properties of the epoxy coating containing HT-SA were
evaluated by electrochemical impedance spectroscopy (EIS). The obtained results showed that the HT-SA is an anodic
inhibitor. Its efficiency was about 74 % at a concentration of 3 g/l. The presence of HT-SA (3 %) improved the barrier

properties and corrosion protection of the epoxy coating.
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1. MO bAU

Lép pha hiru co duoc sir dung rong rii dé bao vé
chéng an mon cho céc cac cong trinh kim loai. Cac
piment ¢ ché an mon thuong dugc st dung trong
I6p phi bao vé chéng an mon. Dé bao vé mai trudng,
cac pigment ¢ ché dn mon than thién méi trudng
dugc nghién ctu va phét trién nhimg dé thay thé
cromat doc hai. Mot trong cac huéng nghién cuu la
s dung céc pigment c6 kha ning trao doi ion,
hydrotalxit 12 mot lya chon. Do ¢d cau trac dac biét
va cac anion trong hydrotalxit c6 tinh linh dong rét
I6n nén hydrotalxit ¢ kha niang trao ddi anion va
duoc ng dung trong nhiéu linh vuc nhu lam chat
xUc tac, chat trao d6i anion, xur Iy mdi trudng va dic
biét 1a tng dung lam pigment &c ché chéng dn mon
trong 16p phu [1-12]. Cac nghién cutu trude day da
cho thay kha ning bao vé chong dn mon cua I6p pha
chira hydrotalxit bién tinh doi véi nén hop kim
nhém, nhdm va hop kim magie [3-6]. Tuy nhién
chua c6 nhiéu cong trinh nghién ctu st dung
hydrotalxit bién tinh dé bao vé chong an mon cho
nén thép cacbon.

Chung t6i dd c6 cac nghién ctru ban dau vé kha
ning uc ché an mon cua hydrotalxit va tng dung
trong 16p phii epoxy [13-15]. Két qua thu dwoc cho
thdy sy c6 mat cua hydrotalxit da cé tac dung ting
dang ké kha ning bao vé cua mang epoxy. Trong
cong trinh nay chang tdi nghién cau téng hop
hydrotalxit mang stearat va danh gia kha ndng uc
ché an mon trong I6p phi epoxy cho nén thép

cachbon. Hydrotalxit mang stearat dugc tong hop
bang phuong phap dong két tua va duoc dic trung
boi phd hong ngoai va phan tich nhiét. Kha ning tc
ché an mon thép cua HT-SA dugc dénh gia bang
phuong phap dién hod. Mang epoxy chtra 3 %
hydrotalxit dwoc ché tao va danh gia kha ning bao
vé chdng an mon bang tong tro dién hoa.

2. THUC NGHIEM
2.1. Nguyén li¢u

- Zn(N03)26H20 |Oal Merck.

- Al(NO3)3.9H,0 loai Merck.

- Axit stearic loai Merck.

- Epoxy loai X75 va chit dong ran 1a PAG6 cua
Thai Lan.

- Dung mai st dung la loai hdn hop toluen, xylen,
butanol.

2.2.Téng hop hydrotalxit

Hydrotalxit ZnAl duoc téng hop bang phuong
phap dong két tua trong méi truong nito dé loai bo
CO,. 125 ml dung dich chira 0,03 mol Zn(NO3), va
0,015 mol AI(NO,); di loai bo CO, bang cach dun
s0i dugc nho dan dan vao 145 ml dung dich chira
0,0313 mol NaOH. Hon hgp dung dich dugc gitr ¢
pH = 8-10 bang c4ch bd sung dung dich NaOH 1 M
va phan tmg dugc duy tri ¢ 65 °C trong 24 gio; sau
d6 hon hop dugc 1t 12 gid ¢ nhiét d§ phong. San
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pham hydrotalxit dugc loc, rira nhiéu lan bang nudc
cat, say & 50 °C trong chan khong.

2.3. Tong hop hydrotalxit bién tinh bang axit
stearic

Hydrotalxit ZnAl bién tinh bang axit stearic (HT-
SA) duoc tong hop bang phuong phap dong két tua
trong moi truong nito dé loai bo CO, c6 thé dan dén
chén CO5* vao hydrotalxit. 125 ml dung dich chira
0,03 mol Zn(NOs), va 0,015 mol AI(NO,), da loai
bo CO, br:ing cach dun sbi dugc nho dan dan vao
145 ml dung dich chira 0,0313 mol axit stearic va
0,0313 mol NaOH. Hén hop dung dich dugc gitt &
pH = 8-10 bing cach nho b sung dung dich NaOH
1 M va phan ung duoc duy tri ¢ 65 °C trong 24 gio;
sau d6 hon hop dugc 1 12 gid & nhiét do phong. San
pham hydrotalxit mang stearat duoc loc, rira nhiéu
lan bang nudc cét, sdy ¢ 50 °C trong chan khéng.

2.4. Phd hong ngoai

CAu tric cua hydrotalxit duoc phan tich bang phd
hong ngoai trén may Nicolet Nexus 760 ¢ ving
budc song tir 4000 cm™ dén 400 cm™ cua Vién Ky
thuat nhiét d6i. Phd hong ngoai cua hydrotalxit dugc
do & dang ép vién véi KBr.

2.5. Phén tich nhiét

Phuong phap phan tich nhiét trong lugng (TGA)
duogc sir dung dé khao sat ham luong stearat trong
HT-SA. Céac phép do TGA thuc hién trén may
NETZSCH STA 409 PC/PG cua buc tai phong thi
nghiém Vat liéu quan su, Vién Khoa hoc va Cong
nghé Quan su.

2.6. Po dién hoa

So db do dién hod la hé 3 dién cuc dugc ndi Véi
may AUTOLAB PG30. Dién cuc lam viéc 1a mau
thép c6 boc gen va dién tich mat cét tiép xdc voi
dung dich dién li 12 1 cm?, dién cuc so sanh 1a dién
cuc calomel, dién cuc dbi 1a ludi platin. Bé mat dién
cuc lam viéc duoc mai bang glay rap SiC den do
Min 1200, sau d6 lam sach bang nudc cat, con va
say kho. Sau d6 dién cuc dugc ngam trong dung
dich NaCl 0,1 M truéc khi do dién hod. Tong tro
dién hoa dugc do trong khoang tan sé tir 100 kHz
dén 10 mHz vai ché d6 quét t dong.

Kha ning bao vé chéng an mon cua I6p phu
epoxy chira HT-SA duoc theo ddi bang phuwong
phép tong tro dién hoa theo thoi gian thir nghiém
trong dung dich NaCl 3 %. Phuong phap tong tro:
sir dung hé 3 dién cuc, dién cuc 1am viéc 1a tim thép

Nguyén Thity Dwong Va cong sw

pht mang son, dién cuc so sanh 1a dién cyc calomel,
dién cuc ddi 1a ludi platin. Cac phép do duoc thuc
hién trén mady AUTOLAB PG30 (Ha Lan) tai Vién
Ky thuat nhiét dsi. Mdi phép do duoc tién hanh trén
3 méiu dé khang dinh kha nang 1ap lai.

3. KET QUA VA THAO LUAN
3.1. Téng hop hydrotalxit mang stearat (HT-SA)

Hydrotalxit bié:n tinh bang axit stearic (HT-SA)
dugc phén tich pho hong ngoai va phan tich nhiét

3.1.1. Phé hong ngoqi

Hydrotalxit bién tinh bang axit stearic (HT-SA)
dugc phan tich bang phd hdng ngoai. Phd hdng
ngoai cua hydrotalxit bién tinh HT-SA duoc trinh
bay trén hinh 1, cac pic dac trung dugc trinh bay
trong bang 1.

Axit stearic /_\(W\mﬂ
,\/\W g H
H

Truyén qua

1632
607
450
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Hinh 1: Ph6 hong ngoai cua hydrotalxit HT (a),
axit stearic (b) va HT-SA (c)

Bang 1: Cac pic dic trung va lién két twong ng

HT, cm* Axit Stia fic, HT'S_{A ' Lién két
cm cm
607 606 Al-O
450 421 Zn-0
1383 -NO;
1466 1465 -CH,
1539 -COO°
-OH cua
1632 1628 H,0
1702 -COOH
) 2919;
2918; 2850 2850 -CH,
3441 3449 3458 -OH
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Tir bang 1 cho thay, HT ¢6 cac pic dic trung tai
1381 cm™ va 3444 cm™ tuong ung voi lién két cua
—~NO; va —OH. Véi phé hong ngoai cua axit stearic
thi co cac pic déc trung cho nhom -COOH tai 1702
cm™ va 1466 cm™ dic trung cho nhém —CH,. Pho
hong ngoai cua HT-SA c¢6 cac pic dic trung cho
hydrotalxit tai 421 cm™ va 3457 cm™. Bén canh do6
thdy xuat hién pic tai 1539 cm™ dic trung cho nhom
—~COO'. biéu d6 cho thay stearat da duoc chén vao
trong cau trac cua hydrotalxit.

3.1.2. Phdn tich nhiét

Ham lugng stearat trong HT-SA dugc xac dinh
bang phuong phap TGA, gian dd6 TGA cia HT va
HT-SA duoc trinh bay trén hinh 2. Ta thay HT c6 su
mat khéi lwong 1a 46,5 % va HT-SA c6 sy mat khoi
luong l1a 73,5 % & khoang 600 °C. Nhu vay, ham
luong sterat trong HT-SA khoang 26,5 %.
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Hinh 2: Gian dd phan tich nhiét cua
hydrotalxit HT (o) va HT-SA (e)

3.2. Khi ning wc ché dn mon cia HT-SA

Pé ng dung trong 16p phu bao vé chéng an
mon, kha ning @c ché in mon cia HT-SA duoc
khao sat. Hinh 3 va 4 trinh bay duong cong phéan
cuc va pho tong tré cia dién cuc thép sau 2 gio
ngdm trong dung dich NaCl 0,1 M khong chua va
chira HT-SA véi ndng do6 3 g/l.

Quan sat hinh 3 cho thiy, thé an mon cua dién
cuc thép trong dung dich chira HT-SA dich vé phia
dwong hon so vé6i thé an mon cua dién cuc ngam
trong dung dich khéng chira HT-SA. Puong cong
phan cyc andt cua dién cuc thép ngdm trong dung
dich c6 chira HT-SA ¢ gia tri mat do dong thap hon
so véi trong dung dich khéng chira HT-SA. Két qua
cho thiy HT-SA c6 hiéu ung tic ché anét.

Téng hop hydrotalxit mang stearat...

Hinh 4 biéu dién phd tong trg cua dién cuc thép
ngam trong dung dich khéng chira va chira HT-SA
v6i nong do 3 g/l. Gia tri dién tro phan cuc Rp dugc
tinh dya trén két qua do tong tré va duoc dung dé
tinh hiéu suét uc ché an mon theo cong thic: E% =
(Rp—Rpo)/Rp, trong d6 Rp va Rpg 1a dién tro phén
cuc khi c6 mat HT-SA va khong c6 HT-SA. Rpo la
200 Q.cm” va Rp 1a 770 Q.cm?. Hiéu suét &c ché an
mon thép cua HT-SA & nong d6 3 g/l l1a khoang
74 %.
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Hinh 3: Buong cong phén cuc cta dién cuc thép
sau 2 gio ngdm trong dung dich NaCl 0,1 M
khong chira (—) va chira HT-SA (e)
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Hinh 4: Phé tong tré cia dién cuc thép sau 2 gio
ngam trong dung dich NaCl 0,1 M khong chira (o)
va chira HT-SA (e)

3.3. Nghién ctu kha niing bao vé chéng in mon
caa lop pha epoxy chira HT-SA

Tinh chat bao vé ciia mang son chira HT-SA
dugc danh gia bang phuong phap tdng tro dién hoa.
Pho tong tré ciia cac mau thép phit mang son duoc

458



TCHH, 53(4), 2015

do theo thoi gian ngam trong dung dich NaCl 3 %.
Hinh 5 va 6 trinh bay phé tong tro cua cac mau
sau 1 gio, 30 ngay ngam trong dung dich NaCl 3 %.

1.5 10°
epoxy 100 mHz
,.\ 3.98 Hz '
N 7510' P . .
e \L . .
© v . .
I | I | |
Q 0 7 8 8 8
o 0 75100 1510° 22510° 310
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= 3510 Meroxy-HT-SA 25.12 mHz »
m L [ ]
0.631 Hz R
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Hinh 5: Pho tong tro ciia cac mau sau 1 gio ngam
trong dung dich NaCl 3%
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Hinh 6: Phé tong tré cua cac mau sau 30 ngay ngam
trong dung dich NaCl 3%

Sau 1 gi¢ ngdm trong dung dich NaCl 3 %, ta
thay pho ctia cac mau déu chi co 1 cung thu nhat &
tan so cao. Cung thi thir nhat & tan sb cao dic trung
cho cac tinh chat ciia mang son, cung thir hai ¢ tan
sb thép déc trung cho cac qua_ trinh an mon xay ra
trén bé mat kim loai. So v&i mau epoxy tring gia tri
téng tro cia mau epoxy chira HT-SA cao hon gan
100 lan.

Nguyén Thity Dwong Va cong sw

Sau 30 ngay ngam trong dung dich NaCl 3 %, ta
thay phd clia cic mau: epoxy cé hai cung xac dinh
rd rang, trong khi d6 voéi cdc mau epoxy chua
HT-SA cung thi hai van chua xac dinh. Diéu nay
cho thdy voi mau epoxy chét dién ly da ngdm qua
mang son dén bé mat kim loai, qua trinh dn mon da
bat dau xay ra trén bé mat kim loai, v&i cac mau
chira HT-SA chat dién li vin chua hoan toan ngdm
qua mang son dén bé mat kim loai, an mon kim loai
chua dién ra. So sanh cac mau cho thay, gié trj tong
tré cua mau epoxy chita HT-SA cao hon han mau
epoxy.

Ttr pho tong tré dién hod, modun tong tro tai tan
$6 10 mHz (Z1omnz) Cclia cac miu son duoc xac dinh
va theo ddi theo thoi gian ngdm trong dung dich
NaCl 3 %. Hinh 7 biéu dién sy thay d6i modun tong
tro tai tan s 10 mHz cua cac mau theo thoi gian
ngam trong dung dich NaCl 3 %.

Gia tri dién trd mang cia cac mau sau 1 gio
ngam trong dung dich NaCl 3 % déu cao (> 10°
Q.cm?). Sau 2 ngay ngam trong dung dich NaCl 3 %,
gia tri Zyomu, Ciia CAC Mau son déu giam. Sau d6 khi
thoi gian ngdm ting gia tri Zygmy, CUA MAU EpPOXY
chira HT-SA giit 6n dinh & mac cao (>10” Q.cm?).
Trong khi d6 gia tri Ziomn, Clia MAau epoxy tiép tuc
giam, sau d6 giit 6n dinh & mic thip. Nhu vay su c6
mit cia HT-SA da ting dang ké kha ning bao vé
chéng an mon ciia mang epoxy.
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Thoi gian ngam trong dung dich NaCl 3% (ngay)

Hinh 7: Sy thay doi gi tri Ziomm, Cia CAC MAu
epoxy (0), epoxy chira HT-SA (e) theo thoi gian
ngam trong dung dich NaCl 3 %

4. KET LUAN

D3 tong hop thanh cong hydrotalxit bién tinh
bang axit stearic (HT-SA) bang phuong phap ddng
két tua. Két qua phan tich da chimg to su c6 mat cua
stearat trong cau trac cua hydrotalxit va ham luong
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cua stearat la 26,5 %. Hydrotalxit mang stearat c6
hiéu wng wc ché dn mon anot. Hiéu suat ac ché an
mon thép cia HT-SA ¢ nong do 3 g/l trong dung
dich NaCl 0,1 M la khoang 74 %. Sy cé mit cua
HT-SA di lam ting kha ning bao vé chong dn mon
cua I6p phua epoxy.
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