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Nghién ctru dién cwc an6t tro hén hop oxit kim loai
cho bao vé catot chong an mon vé tau bién
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Abstract

The corrosion of metals ship hull occurs when it contacts with an marine environment and causes risk and great
losses from the economic point of view. The research of using mixed metal anodes (MMO) for ship hull cathodic
protection by impressed current has been carried out. The influence of various factors such as: anode current density,
salt concentration and flow rate of solution on anode stablity has been examined. It was found that the anode MMO
Ti/lrO,/RuO,1r0,TiO, coud be used at high current density up to 600 A/m? in 3.5 % NaCl solution and the anode
stability decreased in solution of low concentration 0.2 % NaCl. The flow rate of solution has not almost influence on
anode stability.

Keywords. Mixed metal anode MMO, cathodic protection by impressed current, corrosion of ship hull, current

density.

1. MO PAU

Bao vé catdt lan dau tién duge ap dung vao nam
1824 khi Hamphry Davy di str dung k&m dé bao vé
nhitng tdm dong cua vo tau thuy trong nude bién [1].
Cho dén nay bao vé catdt bang anét hy sinh da dugc
su dung rong rai trong bao vé chong dn mon vo tau
bién c¢6 két hop véi son phi. ‘Phuong phap bao v¢
catot chéng an mon vo tau bién sir dung dong dién
ngoai mai dugc ap dung trong nhirng nam gan day
do c6 nhing tién bo vé thiét bi ciing nhu vat lidu
andt tro [2-4]. Uu diém ciia phuong phap nay 1a nho
tuw dong diéu chinh dién ap/dong dién tai cac dién
cuc tuy thudc vao tdc do an mon/xam thuc cia cac
ving bién khéac nhau, tao ra hiéu qua bao vé chéng
an mon than vé tau 1a toi wu nhét, gﬁn nhu triét dé
khi két hop v6i son pha. Vat lidu andt 1a mot trong
nhitng thanh phan quan trong nhit trong hé thong
thiét bi bao vé catot béng dong dién ngoai. Tudi tho
va thoi gian lam viéc clia cac dién cyuc trong hé
thdng chéng dn mon vo tau duogc tinh dén 20 nim
(tuy diéu kién cu thé cta ving bién tau hoat dong va
tuy thudc vao loai vat li¢u anot). Nhitng loai anot da
duogc nghién cuu va thuong dung hién nay la platin
va titan phu hon hop oxit kim loai MMO (mixed
metal oxides) [5, 6]. Trong nhirng nim gin diy &
trong nudc da trién khai nghién ctru dién cuc andt
tro MMO cho cong nghi¢p dién phén [7], con dbi
v6i bao vé catdt chong dn mon cho vo tau bién chua

dugc quan tdm nghién ctru 4p dung.
2. THUC NGHIEM

Anot tro hdn hop oxit MMO duge ché tao bang
phuorng phéap phan huy nhiét. Vat liéu Ti st dung dé
ché tao dién cyc andt va catdt 1a TA2 san xuét tir
Trung Qudc va c6 kich thudc 40x10x1 mm.

Trude khi pha hdn hop oxit kim loai hiém lén
nén Ti, miu duoc 1am sach dau m& va téy hoa hoc
trong dung dich axit oxalic 10 % ¢ 100 °C.

Dung dich phu 1én bé mit titan dé tao 16p phu
oxit duoc chudn bi tir cac mudi kim loai: clorua
rutheni RuCl;.xH,0, clorua iridi IrCl,.xH,0, clorua
titan TiCls, clorua thiéc SnCl, va clorua antimon
ShCl;. Pay 1a nhirng hoa chét tinh khiét phan tich
ctia Hang Merck. Ngoai ra con ding mot s6 hod chit
khic trong quéa trinh ché tao andt nhu butanol,
HCI....

Thanh phan dung dich phii va quy trinh tao 16p
pht oxit theo tai liéu [8].

bién cuc andét dugc phan cuc béng ché o dong
tinh tir thiét bi Model 2273 potentiostat/galvanostat
& cac mat do dong andt khac nhau tir 200 dén 800
A/m? trong trong dung dich NaCl c6 ndng do tir 0,2
dén 3,5 %. Hé thong thiét bi thir nghiém anh hudng
ctia ché d6 dong chay dén do bén dién hoa ciia andt
nhu hinh 1.
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Hinh 1: So d6 hé thong nghién ctru thir nghiém anh
huong cua tdc do dong chay dén dién cuc andt va
binh dién phan

1- dién cuc catot; 2- dién cuc anét; 3- dién cuc so
sanh 4; 5- dau vao ra cua dung dich; 6, 7, 8- dau nbi
dién va 9- budng dung dich.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia mat @9 dong dén d bén cia
anét MMO

Hinh 2 cho biét anh huong cua mat do dong
phan cuc dén dien thé cia  anot
Ti/erZ/RUC)zerzTiOz va Ti/|r02/|r028b2058n02
trong dung dich 3,5 % NaCl.

Dién thé phan cuc cua andt ting khi mat do dong
phan cuc ting. D4i v6i ca hai loai dién cuc andt dién
thé phan cuc vin 6n dinh sau khoang 8 thang thir
nghiém ké ca voi mat do dong cao 800 A/m®. Piéu

Nguyén Ngoc Phong va céng sw

d6 chirng to cac andt déu c6 d6 bén dién hoa cao, co
thé mg dung trong bao vé catdt bang dong dién
ngoai trong nudc bién. Sau thoi gian thir nghiém cac
anot duge danh gia bang ton hao trong lugng, tuy
nhién trong lugng cua nhiéu andt sau thu nghiém lai
cao hon trude khi thir nghiém (bang 1). Piéu nay
ching t6 sau khi ngam tiy rira san phdm dién phan
van bam chéc trén bé mat andt, do d6 kho danh gia
dugc chinh xac do ton hao ciia andt. Tuy nhién, ciing
c6 thé thiy rang toc do ton hao 1a khong dang ké sau
8 thang thir nghiém. Déi v6i andt Ti/lrO,/RUO,-TiO,
khi phan cuc & mat do dong cao, toc do hoa tan 16n
nén khong thé sir dung cho bao vé catdt trong moi
truong nudc bién.

Bdng 1: Ton hao trong lwong ctia andt sau 231 ngay
phén cuc ¢ cac mat do dong khac nhau trong
dung dich 3,5 % NaCl
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Hinh 2: bién thé cua ano6t Ti/lrO»/RuO,IrO,TiO, (a) va Ti/lrO,/1r0O,Sh,05Sn0,
(b) trong dung dich 3,5 % NaCl & cac mat d¢ dong khac nhau

3.2. Anh hwéng ciia nong do mudi dén do bén cia
andt MMO
Két qua trén hinh 3 la anh hudng cua nong do

NaCl dén dién thé cua cac andt khi phén cyc ¢ mat
do dong 600 A/m®. Nong d6 NaCl cang thap thi do
phan cuc cua anét cang cao. Anbt Ti/lrO,/RuO,-
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TiO, khong bén dién hoa ké ca trong dung dich c6
noéng do NaCl cao dén 2 %, sau mot thoi gian ngan
thir nghiém dién thé anét di ting cao, thoi gian song
ctia andt giam theo ndéng do NaCl. Trong khi do,
dien thé cia andt Ti/lrO/RUO,IrO,TiO, va
Ti/IrO,/1r0O,Sb,0sSN0, Van 6n dinh sau 120 ngay
thtr nghiém & cac dung dich trén 0,5 % NaCl. Tuy
nhién, dién thé cua andt Ti/ IrOz/ IrO,Sbh,05Sn0,

thuong cao hon dién thé cua  anot
25
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Nghién curu dién cuc anoOt tro'...
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bdi véi dién cuc andt tro MMO, qua trinh dién
héa xay ra trén bé mit dién cuc anh hudng dén do
bén cua chung. Pién cuc thudng bén ddi véi qua
trinh thoat clo va kém bén dbi v6i qua trinh thoat
oxi. Chinh vi thé an6t kém bén khi nong d6 mudi
trong dung dich giam. Dé lam ting d6 bén cua andt
d6i voi qua trinh thoat oxi, thanh phan ciia 16p phu
hoat hoa can cho thém IrO,.
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Hinh 3: Dién thé theo thoi gian cta cac andt trong dung dich (a) 0,2 % NaCl;
(b) 0,5 % NaCl; (c) 0,8 % NaCl va (d) 2 % NaCl & mat do dong phan cuc i = 600 A/m?

3.3. Anh hwéng caa tée d9 dong chay dén d9 bén
cia anét MMO

Hinh 4 biéu dién sy phu thudc cua dién thé anot
Ti/RuO,Ir0,TiO, vao téc do dong chay & mat do
dong phan cuc 600 A/m?. Két qua cho thay toc do
dong chay hau nhu khong anh hudng dén do phan
cuc hay dién thé cua andt.

Dé khang dinh d bén 6n dinh dién hda cua andt,
thir nghiém da duoc tién hanh trong thoi gian dai ¢
tbc d6 dong chay cao 5 I/h. Két qua dugc thé hién
trén hinh 5 cho thiay dién thé cua anot
Ti/RUO,IrO,TiO, sau hon 2 thang dién phan lién tuc
van 6n dinh, dién thé hau nhu khong dbi.
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6 nhiéu dén do on dinh cta an6t.
——1102
5 | —a— 1r02/ RuO2 (15)- Ir02 (15)/ TiO2

Loi cam on. Bai béo nay dicgc hoan thanh véi su ho
tro kinh phi cia dé tai VAST.NDP.02/14-15.
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