Nghién ctru khoa hoc c6ng nghé

NGHIEN C(’U ANH HWO'NG CUA SINH VAT BAM BAN TRONG
MOI TRUWONG NU'O'C BIEN TO1 HIEU QUA BAO VE CHONG
AN MON BANG PHU'ONG PHAP PROTECTOR
MAI VAN MINH, LE TH| MY HIEP, PHAN BA TU

1. PAT VAN DPE

Phuong phap bao vé chbng an mon trong mdi trudng nudc bién bang protector
da duoc cong b6 lan dau tién vao nam 1820 [9] va ngay cang trd 1én pho bién, vi so
v6i bao vé bang dong dién ngoai [1], phwong phap nay dac biét co loi thé khi ap
dung cho cac cong trinh hang hai ciing nhu cac duong dng dai, ndm sau dudi dat. .

Hién nay, van tiép tuc ¢ nhiéu cong trinh nghién ctru nham tim klem cac giai
phap téi uu cho phuong phap nay, trong d6 chu yeu tap trung giai quyét bai toan
cong nghé¢ vat licu nham ché tao ra protector dap ung do tin cay cho hé thong (2].
Tuy nhién, dé giai quyét trlet de bai toan bao vé trong mdi truong nude bién bang
protector, ngoai cac yéu cau vé tinh chat vat liéu, nhiét do, pH, d6 mén, dong chay...
can ¢6 thém cac nghién ctru danh gia vé anh huong ciia bam ban sinh hoc 1én hé
thong trong qua trinh bao vé.

Bam ban sinh hoc trong mdi trudng nude bién 1a van dé dang duoc tiép tuc
quan tam nghién ctu, trong d6 c6 cac chuyén gia cuia Trung tdm Nhi¢t déi Viét-Nga.
Vé co ban, d6 1a mot qua trinh tich liiy cta cac t6 chure sinh vat hé micro va marco
1én bé mit vat lidu [11, 15] theo co ché gdm sau giai doan [12]. Trong ving bién
nhiét doi, chi sau 03 thang [15] chung da du bao phu va tao ra 16p ngan cach vét ly
gilta bé mat vat liéu va protector v6i moi truong dién ly. Chinh diéu nay 1am mat di
diéu kién can cua mot cap dién cuc pin galvanic [3]. Nhu vy, su bam bén, ngay ca
O giai doan mang bam ban sinh hoc da anh huong truc tlep dén diéu kién bao vé
bang phuong phap phan cuc catdt cho vat lidu can bao vé [10].

Trong mdt nghién ctru gan day, khiang dinh hiéu qua bao vé cua protector
trong diéu kién c6 bam ban sinh hoc tiép tuc duogc duy tri sau 18 thang [8]. Tuy
nhién, d6i tuong cua nghién ctru nay la loai vt liéu c6 do bén dn mon cao, ngoai ra,
tinh chat nhin béng bé mat da 1am han ché sy bam bén, do vay két qua thi nghiém
c6 thé chua phan anh diy du anh hudng ctia bam ban sinh hoc.

Xut phat tir nhimg 1y do trén, nhom tac gia da tién hanh nghién ctru anh
huéng cua sinh vat bam ban trong moi truong nudc bién t6i hiéu qua bao vé chong
an mon bang phuong phap protector trén d6i tuong thép CT3, vat liéu phd bién cua
cac cong trinh trong nudc bién, nham dua ra nhitng khuyén nghi bao dam hiéu qua
khi tmg dung cong nghé bao vé bang phuong phap protector.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lidu

2.1.1. Chudn bi méu thir nghiém

Thanh phﬁn cua mau thir nghiém 0,14-0,22% C, 0,3% Cr, 0,3% Ni, 0,5% S,
0,4% P, 0,15-0,30% Si, 0,40-0,65% Mn;

Kich thuéc mau: 100mm x 150mm x 1,5mm va duogc xir ly bé mit theo [5].
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2.1.2. Chudn bi méu protector

Hinh 1. Protector kém dugc gén trén mau thir nghiém

Mau protector nén kdm [4], kich thudc miu 25 mm x 45 mm x 20 mm
(RxDxC); trong lugng khoang 320 g.

2.1.3. Chudn bi nuwéc bién tigt tring

Nudc bién ty nhién dugc léy tai Trarr} Nghién ctru Ehﬁ' nghiém bién (Dﬁm Bay-
Nha Trang - Khanh Hoa) cung thoi gian trién khai cac mau thu nghiém ty nhién. Sau
d6 duoc tiét truing bang noi hap AutoLab [7] ¢ nhiét 4 115°C trong thoi gian 20 phut.

2.2. Phuong phap

2.2.1. Thii nghiém tw nhién [6] tai Tram Nghién ctru thir nghiém bién doi voi
cac mau khong dugc bao vé (mau M1) va mau c6 gan protector (M2).

2.2.2. Trién khai thir nghiém trong nuwéc bién tigt triing

Mau thir nghiém co su dung phuong phap bao vé protector (mau M3) va
khong c6 bao vé protector (mau M4) dugc ngdm trong binh plastic 8,0 lit, dat trén ké
trong phong thi nghiém do bén.

2.2.3. Tién hinh thu mdu va xiv Iy [14], dinh giG téc dp dn mon bing
phuong phap dp hut khoi [13]

m,—m,

Dénh gi4 sinh khoi bam ban trén mau thir nghiém: n = (kg/m?)

Trong do:

5 - sinh khéi bam bén, kg/m?;

m; - tong khoi lugng mau thir nghiém va protector khi thu mau, kg;

m, - tong khdi lvong mau thir nghiém va protector trude khi thir nghiém, kg;

S - dién tich bé mat mau thir nghiém, m’.
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Nghién ciru nay so sanh anh hudng cua bam ban sinh hoc dén dn mon trong
nuéc bién tai Tram thir nghlem va nudc bién tiét trung (b6 qua anh huong cua tac
dong do ludn chuyén nudc bién, nhu dong chay, thuy triéu...).

3. KET QUA VA THAO LUAN

3.1. Pic diém bam ban trén miu thir nghiém ty nhién
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Hinh 2. Sinh khéi bam ban trén mau M1-M2

Theo hinh 2, sinh khéi bam ban trén hai loai miu c6 su bién dbi kha tuong
ddng. Pidu d6 cho thiy, trong mdi trudng nudc bién, bam ban sinh hoc ¢ thé xay ra
trén ca mau thép Ct-3 tran va mau thép dugc bao vé bang protector. Pdi véi cac mau
thép Ct-3 sinh khdi bam ban phy thudc chi yéu vao thoi gian ngdm trong nude bién.

Tuy nhién, vao thoi diém sau 2 thang, sinh khdi bam ban trén mau M2 thap
hon khoang 0,7 kg/m? (0,4920 kg so véi 1,1737 kg) so vé6i sinh khdi bam bén trén
mau M1 (hinh 3). Diéu nay c6 thé dugc giai thich: di voi M1, khi da bi an mon sau
2 thang thir nghiém, cac phan ing an mon tao ra do nham bé mit mau, diéu nay lam
gia ting kha ning bam dinh cta cac sinh vt bam ban ban du. Trong khi 4o, d6i véi
M2, sau 2 thang thir nghiém van giit dugc su tuong dbi nhin bong bé mit do sy an
mon khong dang ké (0,0544 g/m”ng), vi vdy, su bam dinh cta sinh vt bam ban
phan nao bi han ché. Tuy nhién, loi thé nay khong duy tri 1au vi khi da xuat hién
mang vi sinh vat bam ban phu khip bé mat, ciing chinh 1 diéu kién thudn loi dé
khéi dau cho qua trinh bam dinh cua cac sinh vat khac va tao ra sy gia tang bam ban
mot cach nhay vot. Ngoai ra, phan ung dién cuc catdt khir ion H' cuc tao ra cac
bong hidro trén bé mat mau thép trong giai doan nay ciing phan nao han ché kha
nang bam dinh cua sinh vat.

Sau thang thwr 6, sinh khdi bAm ban trén M2 ludn cao hon M1, do mot bén bé
mit M2 c6 dic diém “gd ghé phirc tap” do c6 gin miu protector.
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Hinh 3. MAu trudc khi thir nghiém (a); sau 1 thang (b); sau 3 thang (c);
sau 6 thang (d); sau thoi gian 13 thang (e)

Sinh khéi bam ban trén mau M2 bat dau gia ting manh & thang thir 3 tir trung
binh khodng 0,5 kg/m” 1én 1,34 kg/m’ va tang 1én dinh & thang thtr 8, thir 9 vao
khoang 7,65 kg/m? (gap khoang 15 14n so v&i thang dau tién).

3.2. Diic diém dn mon trén cic miu thir nghi¢m
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Hinh 4. Hut khéi d4n mon trén mau M1, M4
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Bam ban sinh hoc tic dong manh mé t&i an mon vat liu, diéu ndy da duoc
giai thich trong nhiéu nghién ctru. Cuy thé trong nghién ciru nay, hut kh6i an mon
trén M1 trong diéu kién c6 bam ban ngdy cang gia ting cach biét so voi M4 trong
diéu kién nudc bién tiét trung (hinh 4).

Trong khi d6, hut khdi an mon ctia M2 va M3 (cung sir dung protector) ¢ sur
gia tdng kha tuong quan (hinh 5). Tuy nhién trong di€u kién c6 bam ban, hut khoi an
mon cao hon va cung gia tang voi sinh khoi bam ban.

Hut khéi dn mon trong diéu kién bi bam ban co su chénh léch khong dang ké
so v&i dicu kién nudc bién dugce tiét trung. Tuy nhién hut khoi trén M2 ngay tur dau
luén 16m hon so véi hut khoi trén M3. RO rang bam ban sinh hoc van c6 sy tac dong
phan nao dén hiéu qua bao v¢ cua protector.

Tuy vay, viéc ap dung phuong phap protector van dam bao dugc kha ning bao
v€ von c6 cta nd.
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Hinh 5. Hut khéi &n mon trén mau M2, M3

R rang mau M1 ¢6 su gia tang hut khdi trong quan véi thoi gian thir nghiém
va dac biét 1a phu thuéc manh vao sy gia tang sinh khoi bam ban (hinh 6).
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Hinh 6. Hut khéi an mon trén mau M1, M2
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Trong khi d6, hut khdi dn mon trén M2 1a rat nho (dudi 0,2 g sau 13 thang thir
nghiém). Hut khéi an mon cé sy nhay vot & thang thir 7, 8 (bién do ting khoang
0,02g). Pay ciing 1 giai doan ma sinh khdi bam ban trén mau thir nghiém nay gia
taing manh. R3 rang c6 mot sy twong quan gitta qua trinh dn mon va dic diém bam
ban sinh hoc trén méu [15]. Tuy nhién, so voi thoi gian thir nghiém va tham chiéu
v6i s6 liéu an mon trén M1, ta thdy rang su tic dong nay la khong dang ké. Xét ca
qué trinh thir nghiém, nhan thiy protector van chung to dugc hiéu qua bao vé trong
diéu kién sinh khéi bam ban phu khip bé mat mau thir nghiém, ngay ca khi ching
tao ra 10p ngan cach dang ké gitra mau thép (catdt) va protector voi méi truong nudce
bién (moi truong dién ly).
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Hinh 7. Gian dd toc d6 dn mon trén mau M1-M2

Theo hinh 7, tdc dd dn mon mau M1 bién ddi manh va phu thudc dang ké vao
dic diém bam ban trén no. Trong khi d6, véi mau M2, tbc d6 an mon gidm manh tur
thang thirl dén thang thir 5, tiép d6 dén giai doan dao dong nhe tir thang thir 6 dén
thang thir 9, va cudi cing 1a giai doan giam tuong ddi tuyén tinh 6n dinh (khoang
0,012 g/m2.ng). Hé sb 6n dinh nay phy thudc vao hidu qua bao vé cua protector va
cac thong sé lién quan nhu dung lugng dién héa cua protector, dién tich bé mit mau
vat liéu - catot dugc bao v¢, khoang cach tr protector dén catot, dic diém moi
truong dién ly...

4. KET LUAN

- Bao vé kim loai bang phuong phap protector ciing da lam cham lai téc do
bam ban so véi mau khong duoc bao vé.

- Bao vé catdt bang phuong phap protector nén kém trong méi trudng nudc
bién c¢6 hiéu qua chdng dn mon rit cao. Bam ban sinh hoc c6 tac dong t6i hidu qua
bao vé bang protector. Tuy nhién, sau 13 thang thir nghiém tu nhién, sy anh huong
d6 1a khong dang ké. Nhu véy, phuong phap protector van tiép tuc khiang dinh dugc
hiéu qua chéng an mon vat liéu ngay ca trong diéu kién bi anh huong boi sinh vat
bam ban trong moi truong nude bién.
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SUMMARY

STUDYING ON THE IMPACT OF BACTERIA IN THE SEA WATER
TO ANTI-CORROSION PROTECTIVE EFFICIENCY
OF THE METHOD USING PROTECTOR

The use of zinc protector for corrosion protection against steel and alloys in
seawater are usually calculated according to the major technical parameters
including electrochemical equivalent, location, shape, size and weight. However, in
tropical marine environmental conditions, bio-fouling is participated. They grew
very quickly and covered the entire surface of both the protector and materials and
caused physical barriers which affect the material protection. The study was done in
natural seawater and sterilized seawater in 12 months. The results indicate that bio-
fouling strongly affected the corrosion rate of mild steel in seawater. However it also
indicated that the zinc-based protector still guarantees protection effectivity even
when it was completely coated by macrofoulers. In addition, at two months time
point, the biomass on the protected samples was less than that compared to the
unprotected samples. This can be explained by the fact that the sample surface is
smoother (due to less corrosion) and therefore marine organisms are more difficult
to foul. The effects of biofouling on the corrosion rate of protected mild steel
samples by zinc protector are negligible.

Keywords: Biofouling, cathodic protection, zinc protector.
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