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ABSTRACT

Organic coatings can not completely separate metal substrates from aggressive medium, so
the present of inhibitors in organic coatings plays an important role for inhibitive ability of these
coatings. Some traditional inhibitors, such as ZnCrO,, PbO,..., have been used for along time, but
these inhibitors are toxic. Therefore, finding new environmental-friendly inhibitors has been
attracted many researches. In this work, we would like to present some result about properties of
calcium phosphate molypdate (CPM), mixture of zinc molypdate and calcium phosphate (ZMCP)
in epoxy coating on CT3 steel. Inhibitive properties of these inhibitive systems are investigated by
electrochemical methods: monitoring open circuit potential and electrochemical impedance
spectroscopy, electrochemical polarization curves. Influence of these mixtures on mechanical
properties of this coating system is also investigated. The results show that these inhibitive
systems have good anticorrosive ability and they do not change the mechanic properties of epoxy

and alkyd coatings.

[-DAT VAN BE

Son pht 1a mot phuong phap bao vé chong
an mon kim loai rat hiéu qui, dé nang cao kha
nang bao vé ctia cdc mang son su c6 mat cla
cac uc ché rat quan trong. D3 tir 1au nguoi ta su
dung céac hop chat cromat lam chat Gc ché trong
mang son rat ¢6 hiéu qua. Song cdc hgp chat
cromat c6 tinh chat doc hai anh hudng dén moi
truong séng, vi vay viéc tim ra cac chat tc ché
khong doc hai dé thay thé cho cdc hop chat doc
hai 1a mot viéc rat ¢6 y nghia va dugc nhiéu nha
khoa hoc quan tam.

Nhiing két qua nghién cttu gan day cho thay
mot s6 hén hop mudi trén nén anion phosphate
va molybdate c¢6 kha nang tic ch€ an mon kim
loai cao va c6 thé thay thé cdc chat tic ché
truyén théng doc hai [1 - 4].

Trong bai nay ching toi trinh bay mot so két
qua nghién ctu kha nang Gc ché an mon cua hé
calcium phosphate molybdate (CPM) va hé zinc
molybdate va calcium phosphate (ZMCP) trong
mang epoxy. Kha nang nang cao do bén chéng
an mon cua cac hé tc ché nay duoc khao sét
bang phuong phdp téng tr& dién héa, dudng
cong phan cuc va theo doi thé mach hé theo thoi
gian. Cac phép thir tinh chat co 1i cua cac hé son
trén.

Il - THUC NGHIEM

Trong qud trinh thuc nghiém chdng t6i st
dung cdc hod chat tinh khiét: Zn,(PO,),,
Ca,(PO,),, ZnMo00O, va CaMoO,. Cic dung dich
dugc pha ché bang nudc cat.
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1. Panh gia kha nang ic ché ciia cac hon hop
trén

Kha nang bao vé chéng an mon thép CT3
trong moi truong NaCl 0,5 M dugc danh gid
bing phép do trong dung dich NaCl 0,5 M
khong ¢6 mat va ¢6 mat hén hop mu6i bao hoa
néu trén. C4c dung dich nudc bao hda cdc mudi
trén dugc diéu ché bing cach: cho mot luong du
cac mudi vao dung dich NaCl 0,5M khudy trong
4h, loc 18y dung dich.

*) Binh do dién héa gom 3 dién cuc:

- bién cuc lam viéc (WE) - 1a thép CT3 cé
dién tich bé mat 0,79 cm?, xung quanh dugc boc
epoxy, duoc mai bong, khir m& va tdy gi. Vat
lieu lam dién cuc thép CT3 c6 thanh phan: Fe
(99,406%), C (0,150%) S (0,037%), Mn
(0,420%) va Si & dang vét.

- bién cuc d6i (CE) 1a ludi Pt.

- bién cuc so sanh (RE) 1a Ag/AgCI/KCl
3M.

2. Panh gia tac dong cia cac hon hop tc ché
trén trong mang son epoxy

Cac mau son epoxy c6 mat va khong c6 mat
cdc hon hop tc ché trén dugc ché tao tai Phong
thi nghiém Vat liéu, Vién Ki thuat Nhiét ddi,
Trung tam Khoa hoc va Cong nghé Viét Nam.

-0.300

Cédc mau son dugc pha trén nén thép CT3 véi
chiéu day 9043 um. Mau son dugc gin 6ng
PVC duong kinh 60 mm, chida dung dich NaCl
0,5 M.

Cic phép do dién hda dugc thuc hién tai
Phong thi nghiém Héa truong DPai hoc Giao
thong Van tai trén thiét bi do dién hoa da nang
PGS AUTOLAB 30 két n6i mdy tinh.

3. Panh gia tinh chat co li cia cdc mang son

Do bam dinh, d6 bén uén, do cing, do
béng... duoc danh gid theo cdc TCVN tai Phong
thi nghiém Vat liéu, Vién Ki thuat Nhiét déi,
Trung tam Khoa hoc va Cong ngh¢ Viét Nam.

II - KET QUA VA THAO LUAN

1. Kha nang iic ch€ an mon thép CT3 cua
hon hop CPM va ZMCP trong moi trudong
NaCl

a) Thé mach ho cua dién cuc thép CT3 trong
cdc dung dich nghién ciu

Do phan cuc thé tinh (potentiostatic) cla
dién cuc thép CT3 trong cic dung dich nghién
cttu cho thay su bién déi thé mach hé cta thép
CT3 trong cic dung dich trén theo thoi gian,
(hinh 1).
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Hinh I: Su bién déi thé mach hé theo thoi gian clia dién cuc thép CT3

Két qua hinh 1 cho thdy, hén hop tc ché
CMP va ZPCM lam tang th€ mach hé cla thép
CT3 — nghia la c6 kha nang lam dich thé dién
cuc tir ving hoat dong sang vung thu dong va tc
ch&€ qua trinh an mon thép CT3 trong moi trudng
NaCl 0,5 M.

b) Khd nding tic ché ciia cdc hén hop CMP va
ZPCM
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Do phan cuc tuyén tinh dién cuc thép CT3
trong dung dich NaCl 0,5 M c6 mat va khong cé
mat cdc hén hop chat tic ché trén c6 thé xéc
dinh duoc mat do dong an mon va th€ an mon,
tlr d6 ddnh gid dugc hiéu qua bao vé clia cdc hon
hgp trén theo cong thitc (1). Cic két qua dugc
tém tit trong bang 1.
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i 1a mat do dong an mon thép CT3 trong dung

dich NaCl ¢6 mat cic mudi nghién ciu.

i, 1a mat do dong an mon thép CT3 trong dung

dich NaCl khong c¢6 mat cic mudi nghién ctu.
Bang 1 va hinh 2 cho thdy khi c¢6 mat cac

hon hgp tc ché, th€ an mon dich vé gid tri

duong hon va mat do dong an mon giam manbh,

ché& nay trong mang epoxy ciing dugc danh gia
bang phuong phép téng tr& dién héa. Cic hén
hop tic ché nay duoc dua vao mang epoxy dudi
dang mot chit don. Sau khi dugc gia cong trén
nén thép CT3 chiing toi theo ddi th€ mach hd
clia cdc miu son dugc ngam trong dung dich
NaCl 0,5 M theo chu ki 7 ngay.

Bdng 1: Mat d6 dong an mon cua dién cuc thép
CT3 trong cac dung dich lam viéc

chimg t6 hiéu qua bao dién cuc thép CT3 trong Dung L 107°

dung dich NaCl 0,5M. Hén hgp ZPCM c6 hiéu dich Xcm_z’ E;.mV | Z,%

qua bao vé cao hon hén hgp CMP. N. a1 9 . 620

a , -

2. Kha nang tc ché cia hon hop CMP va ZPCM 174 7530 o)
ZPCM trong mang epoxy CMP 270 ~500 729
Kha nang tic ché€ an mon cua céc hdén hop tc

1x10%

1x10%1 (1) dung dich bao hoa ZPCM

(3) (2) dung dich bao hoa CMP

< 1x10°% 5 (3) dung dich NaCl 0,5 M
h 1x10%; 1)

1x107+

1X10'8 T T T T

-0.695 -0.645 -0.595 -0.545 0495  -0.445
E/V

Hinh 2: Duong cong phan cuc cta dién cuc thép CT3

Két qua hinh 3 cho thay khi c6 mat cac hén
hop chit dc ché, th€ mach hd cua hé thép CT3
trong cdc mang son tuong d6i duong hon khi
khong c¢6 mat chat tic ché€. Hon nita khi c6 mat
céc hén hop tc ché nay thi th€ mach hd lau bi
sut giam hon khi khong cé mat chat dc ché. Két
qua ciing cho thdy cdc hén hop tc ché trén ¢
tdc dung nang cao kha nang chéng an mon thép
CT3 clia mang epoxy.

Tuong tu, su bién d6i téng trd tai 0,1 Hz cha
céc hé son duoc trinh bay & hinh 4 cho thdy tdng
tré clia mang epoxy khi ¢6 mat cdchén hop tc
ché cao hon ding ké so v6i mang khong c6
thém hén hop e ché. Hon nita khi khong c6
mat cdc hon hop tc ché téng trd chia mang son

giam nhanh theo thdi gian. Két qua nay cho thay
hén hgp CMP va ZMPC ¢6 khéa niang nang cao
kha nang chong an mon thép CT3 trong moi
truong NaCl kha tot.

3. Anh huéng cia hén hop ic ché dén tinh
chat co li cia mang epoxy

Trong thuc t€ sit dung, cdc tinh chat co i
clia mang son déng vai tro rit quan trong. Vi
vay viéc danh gia tac dong clia cdc hon hop tc
ché€ nay doi véi tinh chat co 1i cia mang son la
rdt quan trong. Cac tinh chit co 1i cia mang
epoxy c6 mit va khong c6 mat cac hén hop tc
ch& duoc trinh bay trong bang 2.
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Bdng 2: Tinh chat co Ii cia mang epoxy ¢6 mat va khong c¢6 mat hon hop e ché

Chi tieu Epoxy CMP ZMCP Tiéu chuin
Do bdm dinh diém 1 diém 1 diém 1 TCVN 2097-1993
Do bén uén 1 mm 1 mm 1 mm TCVN 2099-1993
Do bén va dap 50kG.cm | 50kG.cm | 50kG.cm | TCVN 2100-1993
D0 clitng mang son 0,27 0,24 0,22 TCVN 2098-1993
D0 bong mang son 57% 60% 60% TCVN 2101-1993

Két qua & bang 2 cho thdy cdc hén hop chat
tc ché dua vao mang epoxy khong anh hudng

ddng ké dén tinh chat co If cia mang epoxy. Vi
vay c6 thé dua cdc hdn hop chat tic ché nay vao
mang epoxy nhdm nang cao do bén chdéng an
mon cua né ma khong lam anh hudng dén tinh

chat co li.
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IV - KET LUAN

1. Hoén hop CMP va ZMCP c¢6 kha nang tc
ch€ an mon thép CT3 trong dung dich NaCl 0,5
M kha t6t.

2. Hén hgp CMP va ZMCP c¢6 khé ning
nang cao do bén chéng dn mon thép CT3 cla
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