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BAO VE CHONG AN MON HOP KIM DONG BANG
LGP PHU HUOU CO CHUA POLYPYROL

Dén Toa soan 6-10-2009
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Vién Ky thudt nhiét doi, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

A fine, stable and compact passive film is natural formed on brass surface in the 3% NaCl

solution. This film with a resistance of 700 2.cm

? can prevent the brass from corrosion.

Corrosion current calculated from Tafel equation is about 7¢” A.cm?. Results obtained by
electrochemical impedance measurement show that the use of the primary coating of epoxy ES28
or X75 containing polypyrrole improves significantly the protection efficiency against corrosion of
brass. After more than one month of immersion in 3% NaCl, these coating show pure capacity
comportment. The presence of polypyrrole in the coating increases adherence and decreases the
water take-up of the coating, meaning that the coating is more stable and its capacity is quasi

unvaried with time.

I- MG PAU

Trong moi trudng tu nhién, dong tuong doi
bén do su hinh thanh trén bé mat mot mang thu
dong dong nhat, ¢6 kha ning bao vé han ché€ an
mon. Mac di mang dac tinh tu béo vé, kim loai
ndy van bi pha hity trong nhiéu diéu kién khac
nhau, dac biét 1a khi déng ton tai dudi dang hop
kim khong hoan toan déng nhat, 1an nhiéu tap
chat hoac khi ti€p xiic v6i moi trudng c¢6 do xam
thuc cao. Hai phuong phdp bao vé chong an
mon cho dong va cdc hgp kim cua déng dang
duoc quan tdm nghién citu tng dung d6 la: (i) su
dung cac hop chét azol va dan suét cta né [1,2]
hodc cdc hop chét hoat dong bé mat [3] dong vai
tro nhu cdc chat Gc ché chéng an mon, (ii) su
dung cédc 16p phu polyme dan nhu polyanilin,
polypyrol, polythiophen [4], polyaminophenol
[5] va céac copolyme dan dién [6]... C4c 16p phu
hitu co dugc biét dén nhu 1a 16p pht vira ¢6 kha
nang bao vé chéng an mon kim loai lau dai theo
co ché che chan, vira ¢6 tinh thim my cao.
Trong khuon khé bai bdo nay, ching toi nghién
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cttu kha nang bao vé chéng an mon cho hop kim
déng thau bang I6p phi hitu co epoxy chita
polypyrol (Ppy) dan dién

II - THUC NGHIEM

Bot Ppy dugc tong hop bing phuong phéap
héa hoc v6i tic nhan oxy héa la amoni
persulphat, c¢6 mat chat pha tap Ia
dodecylbenzensunfonic axit. Kim loai nén la
hop kim dong: déng thau (Cu: 64 - 68%, Zn: 30
- 40%, ngoai ra con ¢6 Pb va Fe). Lép phu hitu co
phil trén nén hop kim déng duoc hinh thanh trén
co sG epoxy X75 véi chat dong rin PA66 va
E828 v6i chit dong rén TD961, c6 chita 3%
Ppy.

Do bam dinh cua 16p phu dugc xdc dinh
theo tiéu chudn ASTM D3359 trén dung cu do
bam dinh bing phuong phép ké vach Elcometer
(biic).

Céac phép do dién héa duge ti€n hanh trong
binh dién héa hé ba dién cuc: Diéc cuc lam viéc
12 miu son thir nghiém trén hop kim déng (S =



7cm?), dién cuc d6i 1a platin dang tdm phing va
dién cuc so sanh calomen bao hoa KCl, trén thiét
bi AutoLab (Ecochemie, model PGSTAT30, Ha
Lan) dat tai Vién K¥ thuat nhiét déi. Theo doi
dién th€ mach ho theo thoi gian, dudong cong
phan cuc, téng trd dién héa, xac dinh do ngdm
nuéc cia I6p phii nhim dénh gid qud trinh an
moOn hop kim dong ciing nhu kha nang va co ché
béo vé chong an mon cua céc 16p phl hitu co
chida va khong chita polyme dan. Céc tin hiéu
phan héi dugc luu lai va x{r I¥ nhd phidn mém
chuyén dung.

II - KET QUA VA THAO LUAN

1. Qua trinh an mon hop kim déng trong
dung dich NaCl 3%

Dic tinh dién héa cha hop kim déng thau
theo thoi gian trong dung dich NaCl 3% duoc
nghién citu bang tdng try dién hoéa (hinh 1). Trén
gian d6 Nyquist (hinh 1a), tdng tr& gébm hai ban
cung it nhiéu xdc dinh, tuong ting véi hai hing so
thoi gian nhu dugc miéu ta trén gidn d6 Bode
(hinh 1b). Ban cung ddu & tin s6 cao tuong tng
vOi mang thu dong mong trén bé mat hop kim
doéng va ban cung thi hai & tin s6 thap dic trung
cho qué trinh chuyén dién tich x4y ra trén bé mat
kim loai.

Quan sit sy bién thién téng trd theo thoi
gian, ching ta nhan thdy bén cung & tin sO cao
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c6 dién tr& mang gan nhu khong thay ddi (R,, ~
70092), tuy nhién tan s6 dac trung cho ban cung
nay c6 gid tri tang dan (trong khoang 10 - 20Hz)
va tang manh sau 3 ngay ngam mau (khoang
100 — 200 Hz), diéu nay ching to dién dung
mang ¢6 xu huéng giam dan, mang thu dong cé
xu hudng cang ngay cang sit chat. Két qua nay
hoan toan phi hgp véi su ting dan dién trd
chuyén dién tich trén ban cung thit hai & tan s6
thap. Bé mat kim loai dat dén trang théi 6n dinh
sau 6 ngay ngam mau, tuong ung vdéi dién trd
chuyén dién tich khoang 25 kQ.cm’.

Toc do an mon cua hgp kim déng trong
dung dich NaCl 3% ciing dugc xac dinh nho
phuong phap dudng cong phan cuc (hinh 2).

Puong cong phan cuc cho phép xic dinh
dién th€ an mon cua hop kim dong trong dung
dich NaCl 3% la -0,25 V/SCE. Gid tri R, thu
duogc (vai k) tuong d6i phit hop véi két qué do
tong trd tai thoi diém dau ngam mau (hinh 1) va
gid tri t6c do an mon cua hgp kim déng trong
NaCl ciing phtt hgp véi cac két qua thlir nghiém
da dugc cong bo trén thé gidi. D€ nang cao do
bén chong dn mon cho hgp kim dong trong moi
truong xam thuc, 16p phl hitu co trén co s&
epoxy chita va khong chda polyme dan dién
dugc tao trén nén dong thau va thir nghiém danh
gid kha nang bao vé clia 16p phu nay trong dung
dich NaCl 3% béng phuong phép dién hoa.
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Hinh I: Gian d6 téng trd ca hgp kim dong trong dung dich NaCl 3%
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Hinh 2: Dudng cong phan cuc dang Tafel ctia hop kim déng trong NaCl

2. Kha nang bao vé chéng an mon cua l6p
phu hitu co chita polyme dan dién

a) Do bdam dinh cua I6p phii hitu co

Két qua do bam dinh dugc biéu dién trén
bang 1 cho thdy: Dai véi 16p pht E828, su ¢
mat cia Ppy da 1am tang ddng ké do bidm dinh
ctia 16p phu tir 3B 1én 5B. Trong trudng hop X75
¢6 va khong c6 Ppy, 16p phu déu c6 kha nang

bam dinh 100% tuong ung v6i do bam dinh 5B,
cao hon so véi 16p pht E828 khong c6 Ppy.

b) Xdc dinh do ngdm nudc cia lop phii hitu co

Su bién thién do ngdm nudc theo thdi gian
(hinh 3) dugc xdc dinh theo cong thic cla
Brasher va Kingsbuty [7] thong qua su bién
thién dién dung cta 16p phu trong dung dich
NaCl 3%.

Bdng 1: Do bam dinh cta 16p pht E828 va X75 c6 va khong c6 polypyrol

Mau son Dién tich bong tréc xung quanh vét cit P06 bam dinh
E828 7-8%, bong tréc doc theo vét cat 3B
E828 + Ppy 0%, khong bi bong tréc 5B
X75 0%, khong bi bong tréc 5B
X175 + Ppy 0%, khong bi bong tréc 5B

Nhin chung, su bién thién dd ngdm nudc cla
cdc 16p phu tang dan theo thoi gian. Sau khoang
10000 giay, do ngdm nudc dat gid tri vai phan
tram thé tich va van chua dat dén trang thdi bio
hoa. Su c6 mat cia polyme dan trong ca hai loai
epoxy déu cho 16p phti ¢ céu tric xit chat, do
dé lam giam do ngdm nudc so véi 16p phu
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epoxy tuong ung c6 cung chiéu day. Lép pht
epoxy trén co s& E828 c¢6 do ngdm nudc nhd
hon nhiéu so véi 16p pht X75.
¢) Tong trd dién héa

Qua trinh bao vé hop kim déng bang 16p phu
hitu co duoc nghién citu bang phuong phép tdng



trd dién hoa. Gian d6 Nyquist clia cdc 16p phtt  ngay thir nghiém trong dung dich NaCl 3% duoc
epoxy c6 va khong chita polyme din sau 38  biéu dién trén hinh 4.
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Hinh 3: Do ngdm nudc cua céc 16p pht hitu co trong dung dich NaCl 3%
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Hinh 4: Gian d6 Nyquist cta 16p phtt E828 va X75 ¢6 va khong c6 Ppy sau 38 ngay ngam mau
Sau 38 ngay thir nghiém, cdc 16p phli epoxy  dudng gin nhu thiang diing mang dac tinh ctia
déu chua ngdm nudc hoan toan, tong tré dién dién dung thuén, ching t6 kha nang bio vé

héa chi do dugc & tidn s6 cao bao gdbm mot chdng an mon cao cua cic 16p phu epoxy. Tai
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cing mot tan s0, sy c¢6 mat ctia Ppy da lam
tang téng tr& clha hé, mang E828 chia Ppy
cho gi4 tri téng tr& 16n hon ca.

Dé danh gia va so sdnh do suy gidm cua cdc

16p pht epoxy c6 va khong c¢6 polyme dan, dién
dung cua 16p pht dugc xac dinh thong qua gia
tri tong tré & tan s6 cao (10 kHz). Hinh 5 biéu
dién su suy giam dién dung cta 16p phu theo
thoi gian ngdm mau trong dung dich NaCl 3%.
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Hinh 5: Su bién thién dién dung mang theo thoi gian cta cac 16p phu E828 va
X75 c6 vakhong c6 Ppy

Dai véi cdc miu epoxy E828 va X75 khong
chita Ppy, dién dung ting manh tai thoi diém
dau thu nghiém, ching td6 c¢6 su suy giam rét
manh kha nang bao vé chong an mon cua 16p
phti. Sau d6 16p phu dat trang théi 6n dinh, dién
dung ting cham hon nhiéu. Trong khi d6, dién
dung ctia 16p pht epoxy chita Ppy khéc cé xu
huéng tang rat nhe (gan nhu khong déi) khéng
dinh tinh 6n dinh cao, mang sit chat cho phép du
doan kha nang bao vé chéng an mon cao hon so
véi 16p phll epoxy twong tng nhung ving mit
polyme dan. Sy bién thién dién dung cta 16p
pht E828 trong ca hai truong hop cé va khong
¢6 Ppy déu nho hon so véi I6p phu X75 tuong
tng, cho phép du dodn kha nang bao vé cao hon.
Két qua nay hoan toan phu hop véi két qua do
do ngam nudce cua 16p phu.

IV - KET LUAN

Trong dung dich NaCl 3%, trén bé mit dong
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thau hinh thanh moét 16p oxit méng, 6n dinh va
sit chat, twong ting véi dién trd mang khoang vai
tram Q.cm’, han ché qud trinh an mon dong xay
ra. Dong an mon dugc tinh nho phuong trinh
Tafel tuong d6i nhod 7e¢’ A.cm™. Bing phuong
phdp téng tr& dién héa da chi ra riang: Khi sir
dung cac 16p phi epoxy E828 va X75 chia va
khong chita Ppy da 1am tang ddng ké kha nang
bao vé chéng dn mon cho dong. Sau hon mot
thang thir nghiém, cdc 16p phli vin mang dic
tinh dién dung thuan. Su ¢6 mit cua Ppy da lam
tang kha nang bam dinh va giam d6 ngdm nudc
ctia 16p phu, gitip cho 16p pht én dinh hon thé
hién & gid tri dién dung mang it bién ddi theo
thoi gian, do d6 lam tang kha nang bao vé chong
an mon cua 16p phu epoxy. Lép pht trén co s&
epoxy E828 cho kha nang bao vé déng cao hon
epoxy X75.
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