Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Sinh vt bam ban (ha bam) 1én v6 tau, thuyén phia dudi vach mém nuéc trong
mdi truong bién gy ra nhimg tac hai nhu: Tang toc d6 an mon, ting tiéu hao nhién
lidu, chi phi bao dudng k¥ thuat va giam hiéu suat diéu khién [7, 8, 10, 11]. Sir dung
son chdng ha vira dé bao vé vo tau, thuyén thép khoi an mon va ha bam vira dap tng
yéu cau bao vé mdi trudong sinh thai van luén 1a van dé quan trong ngay nay [6].
Hang loat cac loai son véi cac co ché chdng ha va gbc son khac nhau dugc nghién
ctru phat trién [5]. Co rat nhiéu tiéu chi dé danh gia chét lugng mot hé son, nhung
quan trong nhét van 13 do bén va kha ning chong ha cta né. Tiéu chi nay c6 thé
duoc danh gia mot cach tin cay bang phuwong phap thir nghiém ty nhién trong moi
trudng nudc bién. Cac phuong phap danh gia thuong dap tng 2 muc dich: Cung cép
thong tin vé chat lugng san pham phan hdi dén nha san xuat hodc khuyén céo cho
ngudi st dung [14]. Thue hanh cic bude danh gia c6 thé bao gdm xéc dinh thudc tinh
co ly (nhu d6 bam dinh, d6 bén...), thudc tinh bén moi trudng (cac dau hiéu hu hong
mang son va dn mon) hay thoi lugng chdng ha trong méi truong thir nghiém [14].

Bai bao gidi thiéu mot sé két qua thir nghiém 6 loai son chdng ha trén nén thép
tai Tram Nghién ctru Thir nghiém bién Pam Bay, Nha Trang.

2. POI TUQNG VA PHUONG PHAP
2.1. Déi twong

Pbi tuong thir nghiém 14 6 hé son chong ha khac nhau trén nén thép tim
(250x350x2 mm) theo cac tiéu chuin Viét Nam vé tim chuan dé thir va phu:orng
phap g1a cong mang [1 2], phtt hop véi quy trinh k¥ thuat cua hang san xuat. M6i hé
son chong ha (20 miu) duoc ngdm hoan toan ‘trong nudc bién & khoang do sau tu:
0,6+1,6 m tai Tram Nghién ciru thir nghiém bién Pam Bay [3]. Thong tin co ban vé
cac hé son thir nghiém dugc trinh bay & bang 1: Cac loai son khac nhau s& c6 gbc
son, co ché chéng ha va dic biét 1a co ciu hé son khac nhau. Son Jotun yéu cau do
day céac 16p 16n nhung lai cho phép dai rat rong (tir 260+625 pm), trong khi son Hai
Phong va Hai Au c6 yéu ciu k¥ thuat vé do day rat chit ché. Céac hé con lai cling c6
yéu cau chit ch& vé d6 day nhung & mirc thap hon.

Tam kiém tra dugc lam tir nhya Arcrylic (150x300x2 mm) dé xem xét sy phu
hop cua noi thir nghi¢ém va danh gia sy lién tuc cia qua trinh 1éng dong cac chat bam
ban trong qua trinh thir nghiém [3]. Tam kiém tra duoc dit thang ding, mep trén &
d6 sau 0,6 m so voi muc nudc bién. Hang thang, cung voi qua trinh quan tric mau
thir nghiém, tién hanh dat 3 tm kiém tra dé danh gia. Sinh khdi bam ban duge xac
dinh biang cach cAn mau sau khi dé rdo nude ty nhién khoang 2 gio.
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Bang 1. Thong tin co ban cua cac h¢ son thtr nghiém

Mac son, £ ALk . Co ciu hé son* Hiéu
TT Ik hiéu Goc son, co ché chong ha (9 day 16p, um) qui
Hai Au

Nhua thuc vat bién tinh vinyl,
1 | AF3-557, |doc td chdng ha (nhua thong, oxit| 3 16p (90, 60, 2x70)

A PR Ay an ~ Theo
d 1, mot hat doc hiru co
HA ong 1, mot so chat doc co) a6 day
Hai Phong Nhuya tong hop bié:n tinh cao cu ldlfl’f(m
2 clo hoa va chat chong ha (khong | 2 16p (2x60, 2x60) | €1ONg
RP3, HP ha

chira hop chat co thiéc)

ADéng | Caosuclo hoa, chéng ha theo co

AF450, AD ché ty mai mon 2 16p (2x40+70, 100)

Hai Van Gbc polyme tong hop, chat
4 | HF-557, | chéng ha trén bé mat duoc diéu
HY khién boi qua trinh thuy phan

3 16p (2x50+70, | Giira 2
2x50+70,70-100) | ky dbc

The h¢ moi Nhya vinyl va nhua thong, bot
5 | EC3.152, | oxytddng 1, motsd chit doc
THM httu co khac

4 16p (6080, 36
60+80, 80+100, 100) | thang

Jotun Hop chit cao phén tir, chéng ha | 3 16p (2x75+175, 36
Seaforce, JS theo co ché ty mai mon 35+100, 75+175) | thang

Chii thich: * Co cdu hé son mé ta sé 1op son trong mét hé son (nhw 16p 16t,
trung gian, chong ha), sé lan tao mang trong 1 16p son (mét hodc hai) va dé day
tuwong ung.

2.2. Phwong phap

Do day cua tung 16p son va cua ca hé son dugc xac dinh bé‘mg thiét bi do
Quanix 1500 tai 5 diém. D6 bam dinh duoc xac dinh béng may do PosiTest AT- M
theo ASTM D 4541 [4] (dolly 20mm). Cac phép do duge xac dinh 3 lan.

Céc mau dé do do suy giam do bam dinh 16p son 16t duoc ngdm trong dung
dich NaCl 3,5%. Hang tuan mau duoc ldy ra khoi dung dich, sdy kho dé do d6 bam
dinh va lai duoc ngdm nhu trude. Mdi lan do 3 diém va 13y gia tri trung binh.

Panh gia d6 bén co Iy mang son bao gdm cac dau hiéu hu héng nhu: Ran nut,
dut gdy, phdng rop, bong troc, tao vay; danh gia hiéu qua chdng ha trén co s& nhan
dién su c6 mit cla cac loai bam bén trén bé mat mau theo [3].
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3. KET QUA VA THAO LUAN
3.1. Pac trung moi truong noi thir nghiém

Thong s6 moi truong, sinh khoi bam ban va anh dai dién cac tdm kiém tra dia
diém thtr nghiém trong 1 ndm dugc cho ¢ bang 2 va hinh 1. S6 liéu thuy ly, thiy hoa
khong c6 su thay doi nhiéu do noi thir nghiém hep, nam sau trong quan thé cac dao.

Bang 2. Céc s6 liéu thuy 1y, thuy héa nude bién trung binh va sinh khéi bam ban

. | Nhigtddp |Pomin | Nong @9 O, | Sinh khéi w6t tim
Thong so R bopH | . .X 2, <
O (%0) hoa tan (mg/l) | kiém tra (g/m“/nam)

Giatri | 25,1+28,3 | 32+34 | 8,184 5,55+6,95 66,7-344,4

Quan tric cic tam kiém tra hang thang déu thay sy phat trién ctia sinh vat bam
ban bién. Két qua do sinh khéi udt trén cac tAm kiém tra ciing cho thay téc do phat
trién bam bén 1a khac nhau & cac thang trong nam. Tir thang 1 dén thang 8, toc do
phat trién bam ban 16n, cham dan trong thang 9 va phat trién véi toc do thap tir théng
10 dén hét thang 12. Di chiéu voi dit liéu khi twong tai Tram Dam Bay nhan thay
rang, tir thang 10/2016 dén 01/2017 1a khoang thoi gian mua nhiéu nén sé gio nang
va tong burc xa mit troi thip hon ciing v6i song gio 16n khién cho qua trinh bam va
lam t6 cua vi sinh vat khé khian hon nén mat do, sinh khéi trén cac tdm kiém tra déu
nho hon so v6i cac thang khac [9, 12, 13]. Céc thong sb thay 1y, thuy hoa & Tram
thir nghiém kha 6n dinh, nhiét do, n6ng d6 oxy hoa tan cao cung voi su léng dong va
tn tai loai bam ban trén tim kiém tra & tit ca cac thang thir nghiém chimg to rang,
Tram hoan toan phu hop dé thyc hién cac thir nghiém cho son chdng ha [3].

212016 312016 4/2016 52016 6/2016 712016

82016 9/2016 10/2016 11/2016 12/2016 1/2017
Hinh 1. Anh dai dién cac tAm kiém tra trong qua trinh thir nghiém
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3.2. Mirc d suy giam d¢ bam dinh mang son

Hiéu qua chong ha cua hé son phu thudc chinh vao dic tinh chdng ha cua 16p
ngoai cung va doé bam dinh giira 16p 16t voi nén. S6 lidu do dac cho thiy do bam
dinh cua céc h¢ son chia lam 2 nhom 1o rét (hinh 2). Nhom c6 d§ bam dinh cao 1a
son Hai Van, Thé hé méi va Jotun; nhém c6 d6 bam dinh thép hon 1a cac hé son Hai
Au, Hai Phong va A bong. Sy khac nhau vé d6 bam dinh c6 thé do dic tinh cua
timg loai son. Tuy nhién, mot dic diém chung d6 1a nhom d6 bam dinh cao 1a loai
son 2 thanh phan va cic hé con lai 1a loai 1 thanh phan. Qua trinh ngdm lién tuc,
nude bién xdm thuc qua mang son ti bé mit nén c6 thé gay an mon 16p nén, phong
r0p hodc bong tréc lam mét tinh ning chéng ha ciia son. Két qua 1a 6 bam dinh bi
suy giam (hinh 2). Sau 35 ngay ngam trong nuéc mudi, do bam dinh cia 6 loai son
mic du suy giam khong tuyén tinh nhung lién tyc va gan nhu twong tu nhau. Tuy
vay, cac mau son c6 d6 bam dinh ban dau cao (Jotun, Hai Van va Thé hé méi) lai ¢6

miurc dJ suy giam nhanh hon so véi s6 con lai (Hai Au, Hai Phong va A Pong).

e HA, el HV HP THM =i AD ]S

MPA

0 5 10 15 20 25 30 35
sO NGAY
Hinh 2. Mtic d6 suy giam bam dinh mang son theo thdi gian ngdim mau
trong dung dich NaCl 3,5%
3.3. Két qua thir nghiém tw nhién trong méi trwdng nuéc bién
Quan tric hang thang 2 bé mit cta cac mau thir nghiém dé danh gia hiéu qua
béo vé dn mon, do bén cling nhu kha nang chéng ha ctia cic mau son. Anh dai dién

cac mau thir nghiém dugc trinh bay ¢ hinh 3.
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AD

Hinh 3. Cac mau dai dién trudc khi thir nghiém (a) va sau thir nghiém 21 thang (b)
Ttr két qua quan tric c6 thé thay, cho dén khi thtr nghiém dwoc 21 thang, tat ca
cac mau son déu khong bi an mon va ha bam, trong khi & khu vuc khung gia, hau,
ha d3 bam va phat trién day dic. Mic du vay, van c6 su khac nhau khi quan sat bé
mit cac mau. Nhom cac mau Hai Au va Hai Van, Thé hé mdi bi mat mau nhiéu, cac
mau con lai ciing bi méat mau nhung & muc d6 it hon. Trén bé mit cac mau son cling
xuat hién 16p mang vi sinh véat, mang nhay véi cac mirc do bao phu khac nhau ngay
ca dbi voi cac loai son nha doc. Sy co6 mit cua 16p mang nay 1a do qua trinh hinh
thanh ty nhién khi cic mau duoc dit trong trang thai tinh [10]. Su khac nhau vé
trang thai bé mat nay la do qué trinh nha ddc hodc thuy phan hodc ty mai mon dé
chéng ha dién ra khong tuyén tinh trén bé mit mau. Theo thoi gian, nhimg diém c6
d6 day 16p chdng ha thip hoic nhiing vi tri bi thiy phan nhiéu hodc nhirng khuyét
tat diém trong qua trinh son phu s& 1a noi xuét hién cac déu hiéu an mon va hinh
thanh céac td bam ban dau tién. Vao thang thur 22 trén mot mat cua mot s6 mau son
Hai Van, Hai Phong, Thé hé méi, A Pong di xut hién mot sb au tring cia loai hau,
ha. Sy xuét hién cta cac ca thé ndy duoc quan sat rd & thang thir 23, 24 va phat trién
manh hon vao cac thang tiép sau. Anh dai dién bé mit mau va sb luong mat mau cua
4 hé son nay bi bam ban sau 27 thang thir nghiém duoc trinh bay & hinh 4. S6 ca thé
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bam bén va ting trudng vé kich thude cua ching khong dong nhét khi so sanh giira
cac mau khac nhau ngay ca trong ciing mot hé son. Pong thoi tan suat xuat hién mau
bi bam ban ciing khac nhau ¢ cic nhém méu. Tuy vdy, voi ty 16 ha bam thap nén cac
hé son vé co ban van dam bao duoc hiéu qua chong ha 6n dinh, pht hop véi chu ky
1én dock phd bién tir 12+24 thang cua céc loai tau bién.

AD HP HV THM

24
thang

27
thang

Ty 1€
bém 10 % 7,5 % 10 % 12,5 %
ban

Hinh 4. Anh dai dién c4c mau son bi bam ban va % dién tich bé mat mau
bi bAm bén sau 27 thang thir nghiém.

4. KET LUAN

- Nhém céc méu son Jotun, Hai Van va Thé hé méi c6 d6 bam dinh cao,
khoang gip d6i so véi nhém cac mau son Hai Au, Hai Phong va A Pong. Khi ngam
trong nuéc mudi 35 ngay, kha ning duy tri d6 bam dinh ctia miu son nay mic du bi
suy giam nhanh hon nhung van cao son s6 cac mau son con lai sau.

- Son Hai Au va Jotun thir nghiém cho két qua chéng ha va bao vé dn mon tot
trong 27 thang, cac hé son con lai van duy tri hidu qua chéng ha trén 21 thang va chi
xuét hién mot s6 mau bi bam ban nhung véi ty 16 khong cao. Két qua thir nghiém
cho thay birc tranh twong d6i vé kha ning chdng ha cta 6 hé son thir nghiém. Tuy
vay, hiéu qua thyc té khi sir dung con phu thudc vao nhiéu yéu t6 nhu gia thanh, yéu
cau thi cong hodc chu ky 1én dock cua ddi tuong dugc bao vé. Tong thé cac khia
canh s& cho phép lya chon loai son nao hi¢u qua nhat.
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SUMMARY

VALUATION OF THE EFFECIENCY OF SOME POPULAR ANTI-FOULING
PAINTS IN VIETNAM BY SEAWATER IMMERSION TESTING

In this study, six anti-fouling paints available in Vietnam (01 by Jotun, 05 by
other Vietnamese companies) have been studied. The testing results showed that
Jotun, Hai Van and The He Moi anti-fouling paints had relatively higher initial
adhesion than that of Hai Au, Hai Phong and Dong A anti-fouling paints. After 35
days immersed in seawater, the adhesion of the first group paints had tended to
decrease faster than that of the second group paints, although the values of their
absolute adhesion are still higher. Jotun and Hai Au paints showed good anti-fouling
and anti-corrosion properties after 27 months. The other paints maintain their high
level of effectiveness in 21 months. After 21 months, the fouling process began to
take place and reached 10% of sample area after 27 months.

Keywords: Anti-fouling paint, son chéng ha, an mon thir nghiém tir nhién.
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