Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Bam ban sinh hoc (ha bam) trén than vo tau bién gy ra nhiing tic dong tiéu
cuc trong qua trinh khai thac sir dung. Bam ban sinh hoc lam giam tinh chat thuy
dong hoc ciia vo tau dan dén tang luc can cia nude bién 1én than tau [11], ¢6 thé lam
tang tiéu hao nhién liéu 1én dén 40%, 1am phi ton hanh trinh t&i 77% [3, 12]. Ha bam
1én chan vit, banh 14i anh huong truc tiép dén hiéu qua va do chinh xac diéu khién,
ddng thoi lam giam kha ning co dong va hiéu suét khai thac [8]. Ha bam lam ting
s6 1an 1én dock, phat sinh nhan luc, vat luc dé 1am sach chung va tao ra cac chat thai
ddc hai voi moi truong [3, 10].

Phuong phap pho bién va hiéu qua nhat dé han ché tac hai cta ha bam 1a sir
dung son chong ha. Nhiéu nghién ctru di cong bd vé son chong ha cho tau ndi,
nhung cho céc bé mit bang cao su trong nudc bién va tau ngam (v6i dic trung than
tau duoc bao boc mot 16p cao su) van con han ché va chua tim théy 0 Viét Nam.

Bai bao trinh bay mot sé két qua thir nghiém ban dau vé son chdng ha trén nén
mAu cao su tai Tram Nghién ctru Thir nghiém bién (Pam Bay - Nha Trang - Khanh
Hoa). Két qua thir nghiém cho phép dua ra két luan vé kha nang sir dung son chéng
ha cho cac bé mit cao su va vo cao su tau ngam khi khai thac s dung trong moi

trudng nude bién.
2. VAT LIEU VA PHUONG PHAP
2.1. Dung cu, may méc va trang thiét bi

Sung phun son Sagola 475, may nén khi khong dau loai D&D Rock 1524A,
thiét bi do nhiét d6 va pH cam tay HI98128, thiét bi do do man HI98203, thiét bi do
ndng do oxy hoa tan HI96732 va can phan tich HR-300i ¢6 do chinh xac 10* g.

2.2. Vatliéu
2.2.1. Tém mau cao su thir nghiém son chéng ha

Tam mau thir nghiém duoc ché tao tir cao su neoprene cé kich thuée
300mm x 150mm x 3mm vd&i céc chi tiéu ky thudt nhu trong bang 1 [9].
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Bang 1. Chi ti€u k¥ thudt cao su neoprene dung thir nghi¢m theo
tiéu chudn ASTM D 2000-99 [4] va két qua mau thi nghiém.

TT | Tén chi tiéu Pon vi Yéu ciu Két qua

1 | Do bén kéo dut MPa >10 10,6

2 | Do gian dai khi dut % 260 278

3 | Bocling Shore A 40 + 60 50
D0 cung sau khi ngam trong .

4| hude & 100°C va 70h Shore A 40+ 60 33
bo cung sau khi ngdm trong N

> | hhien liéu diesel & 100°C va 70h | SPore A 40+ 60 47

2.2.2. Cac logi son thir nghiém
Son lot Vinylguard SG 88
La loai son mot thanh phan gbc vinyl, c6 kha nang chéqg gi, kho nhanh dung
nhu 16p lot, 16p trung gian cho hé son chong ha. Day la san pham cua hang Jotun, co
cac dac tinh k¥ thuat do nha san xuat cung cap dugc trinh bay ¢ bang 2.
Bang 2. Dic tinh k¥ thuat cia son vinylguard SG 88

TT Dac tinh ky thuat Pon vi | Phwong phap thir | Gia tri
1 | Thé tich chat rin % ISO 3233 38+2
2 | biém chdp chay °C ISO 3679, PP1 28
3 | Tytrong kg/l Tinh toan 1,14
4 |Ham luong chat hiru co bay hoi g/l EPA, PP 24 540
5 | Cap d6 bong bo Jotun Performance | mo (0-30)

6.1 | Kho bé mat 0,2/0,15

6.2 | bilén dugc ¢ 23°C/40°C 2/1,5

6.3 | Kho dé son 16p ké tiép, min 2/2
7 | Mau sac Xam

i Chiéu day khuyén nghi khi sir dung son 10t trén dugc trinh bay ¢ bang 3. Dai
chiéu day kha rong, muc chiéu day cao nhat va thap nhat chénh nhau gan 3 lan.

Bang 3. Chiéu day khuyén nghi cho mdi 16p son vinylguard SG 88

Loai chidu day Chiéu day khé Chiéu day wot Pinh mic p?ﬁ
: (um) (um) ly thuyet (m~/1)
Tbi thiéu 35 95 10,9

Téi da 100 260 3,8

Son chong ha Seaquantum classic black

La loai son mot thanh phan c¢6 co ché thuy phan hoa hoc doc dao theo cong
ngh¢ silyl acrylat. Chéng ha theo co ché tuy mai mon, do on dinh cao. Day la san
pham cua hing Jotun, ¢ cac dic tinh k¥ thuat do nha san xuét cung cap duoc trinh
bay ¢ bang 4.
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Bang 4. Dac tinh k¥ thuat ciia son Seaquantum classic black

TT Dac tinh ky thuat Pon vi | Phuwong phap | Gia tri
1 | Thé tich chét ran % | 1SO 3233 47 +2
2 | Piém chép chay °C | 1SO 3679, PP1 25
3 | Tytrong kg/l | Tinh toan 1,77
4 | Ham luong chat hitu co bay hoi g/l | EPA, PP 24 470

5.1 | Kho bé mat, min 0,5/0,5

5.2 | Kho dé son 16p ké tiép, min Gio | ¢30°C/40°C 7/6

5.3 | Kho / dong ran dé ngam nudc, min 9/8
6 Mau sic ben

Chiéu day khuyén nghi st dung son chong ha trén dugc trinh bay ¢ bang 5.

Chiéu day 16p phii & muc cao nhét va thap nhat chénh nhau khoang 2 1an.

Bang 5. Chiéu day khuyén nghi cho mdi 16p son Seaquantum classic black

Loai chidu d Chiéu day khé | Chiéu day w6t Pinh mirc phii
- y (um) (um) Iy thuyét (m/1)
Tbi thiéu 75 160 6,2

Tbi da 150 320 3,1
Son chong ha AF-450

La loai son dugc san xuit trén co s& dau nhua thuc vat bién tinh vinyl, doc to
chong ha va cac phu gia. Pay la san pham cua cong ty son Hai Au, c6 cac dac tinh
ky thuat va chiéu day dé xuat dugc trinh bay ¢ bang 6.

Bing 6. Dic tinh k§ thuét ctia son Hai Au AF-450

TT |Tén cac thong s6 k§ thuat Pon vi | Mikc chi tiéu
1 |Mausic Pen
2 |Do nhét (ASTM D562) (¢ 25°C), khong nho hon KU >70
3 |Tytrong (ASTM D1474) (6 25°C) Kg/l 1,75+ 0,05
4 |Ham lugng ran (% theo thé tich) % >50
5 |Do bam dinh (ASTM 3359) Muc >0B
6 |Chiéu day mang son kho dé xuit {m 100 = 120
Thot gian kho bé mat: . 4
! Thoi :ian kho hoan .toe‘m: Gio 12
8 |Dung moi pha loang, ty 1€ pha thém CS 02,0+ 5%

Son thong thuong khong cé kha ning chong ha 2K Acrylic Lacquer

La loai son khong chong ha 2K Acrylic Lacquer do Doanh nghiép tu nhén
Thuong mai Gia Pai (L6 521, V6 Dong, Vinh Trung, Nha Trang) san xuat. Mot so
dac tinh k¥ thuat cia son nay dugc trinh bay & bang 7.
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Bang 7. Dac tinh k¥ thuat ctia son 2K Acrylic Lacquer

TT Tén cac thong sé k¥ thuat Don vi Mikc chi tiéu
1 | Nhuya tong hop % 76

2 | Dung moi % 13

3 | Phu gia hoat dong bé mit % 0,5

4 | Chat xc tac % 4+5
5 | Thoi gian kho phut 45

6 | Do bén va dap kg/cm’ > 45
7 | Ham luong khong bay hoi % 55+65
8 | B0 bong quang hoc > 95
9 |[Mauson Pen

10 | Géc son Nhya acrylic

11 | Loai son Son hai thanh phan

2.3. Chuin bi miu cho thir nghiém

D3 chuén bi 3 loai mau dung cho thir nghiém ty nhién: Mau son ddi ching 2K
Acrylic (ky hi¢u D), mau son chong ha cta Jotun Seaquantum classic (ky hiéu J) va
mau son chdng ha cua Hai Au AF-450. Cac mau dugc ché tao giéng nhau, bing

cach son 2 16p son 16t va 2 16p son phu.

Mau dugc ¢ dinh trén gia bang nep va buloong theo timg cap, & giita dat mot
tam mica c6 cung kich thudc dé dam bao d¢ chac chan va @6 6n dinh co hoc trong

qua trinh thtr nghiém.

Tién hanh son theo yéu cau k§ thuét ciia hing san xuét bang sting phun son.

2.4. Phuong phap xac dinh d¢ day mang son

Vi moi 16p son sir dung 6 mau kich thude 300mm x 150mm x 3mm, xac dinh
do day mang son trung binh theo nguyén tac khoi luong [2].

D¢ day wot mang son: d, = Arp

m;—my

trong do: d, - bé day 16p son udt, um;
mg, m; - khdi luong mau trude khi son va ngay sau khi son, g;
A - dién tich mau hinh chir nhat, m’;

p - ty trong w6t cla son, g/l.
—Mmo

A*Po

trong d6: d - bé day 16p son kho, um;

D¢ day kho mang son: d; =

B

my, m; - khoi lugng mau trude khi son va khi son da kho, g;
A - dién tich mau hinh chir nhat, m’;

Po - ty trong kho cua son, g/l.
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2.5. Phuong phap thir nghiém tu nhién

Thr nghiém ty nhién dugc thyc hién tai Tram Thir nghiém bién Dam Bay [13],
theo ti€u chuan quan sy My MIL-PRF-24647C [9].

Hang thang thu thap s6 ligu thity 1y, thuy hoa noi thir nghiém gom: Nhiét do,
dd man, do pH, ndng dd oxi hoa tan.

Panh gia d6 bén co 1y mang son bao gdm cac ddu hiéu hu hong nhu: Nut tach,
phdng rop, bong troc [5, 6, 7].

banh gia két qua chdng ha bang phwong phap so sanh di chimng va trén co s
bac bam ban. Theo phuong phép cua Nga [14], cé 5 bac dugc trinh bay trong bang 8:

Bang 8. Bang phan bac bam ban

TT Bac Dién tich bam bén trén toan bé mit mau thir *
1 5 Khong c6 sinh vat bam hoac c6 mdt vai ca thé & mép mau thir
2 4 Duéi 10%
3 3 Tur 10% dén 20%
4 2 Tl 20% dén 50%
5 1 Trén 50%

* Xdc dinh dién tich bam bén theo phirong phdp lwdi 6 vuéng.
3. KET QUA VA THAO LUAN
3.1. Két qua thu thap cac thong s6 thiy 1y, thily héa nwéc bién
Bang 9. Cac s lidu thay 1y, thuy hoa nude bién trung binh thang tai Dam Bay

Thoi gian | Nhiét do (°C) | Pd min (%.) | Do pH | Nong d O, hoa tan (mg/l)
4/2015 27,86 32,25 8,15 6,88
5/2015 28,01 32,77 8,23 6,94
6/2015 28,52 32,81 8,21 6,95
7/2015 27,82 31,98 8,45 6,67
8/2015 28,16 33,05 8,08 6,77
9/2015 26,89 32,02 8,12 6,67

Theo bang trén, cac thong sb thuy 1y, thuy hoa trung binh thu thap duoc tai
Tram la kha 6n dinh, nhiét d6 va néng do oxy hoa tan cao la diéu kién thuén lgi cho
su phat trién cua sinh vat bam ban [1, 14]. Vi vay, thir nghiém son chdng ha bam
trong khoang thoi gian nay cho két qua 1 rang nhat.
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3.2. Két qua xac dinh d9 day cic mang son

Bang 10. Két qua xac dinh do day trung binh mang son

Loai son | Vinylguard . Seaquantum
Do day SG 88 2K Acrylic classic black AF-450
Trung binh w6t | 146,74 um | 130,84 um 139,83 um | 147,75 um
Trung binh khé | 55,76 pm 79,55 pm 65,72 pm 73,87 pm

Két qua xac dinh do day mang son w6t va kho trung binh pht hop voi dai do
day khuyén nghi cua timg loai son str dung.

3.3. Két qua thir nghiém tw nhién trong méi trwdng nudéc bién
3.3.1. Ddnh gid trén co sé quan tric thwe dia va so sanh déi chirng

Hinh 1 1a anh chyup mét s6 mau trude khi thu nghiém. Cac hinh 2, 3,4 va5la
anh chup mot sb mau trong qua trinh thir nghiém, theo tht tw tir trai qua phai: Son
thuong 2K Acrylic, son Jotun, son Hai Au.

Hinh 1. Anh chup cic miu trude khi Hinh 2. Anh chup cic miu
bat dau thir nghiém khi thir nghiém dugc 1 thang
Quan sat tai thuc dia nhan théy: Sau 1 thang tht nghiém, trén bé mit cac mau
son khong c6 doc t6 chong ha da xuat hién 16p mang vi sinh vat (hinh 2). Rai rac
trén bé mit cac miu nay dd xuét hién cac banalus (d6m tring) nho va mot sé nhuyén
thé 2 manh. Trong khi d06, cac mau son chdng ha déu khong c6 16p vi sinh vat, bé
mit tron nhin, khong c¢6 dau hiéu phdng rop, bong tréc hay tach 16p.

o~ " S

Hinh 3. Anh chup cac miu khi thu Hinh 4. Anh chup cac mau khi thi
nghiém dugc 2 thang nghiém dugc 4 thang
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Sau 2 thang thir nghiém, sinh vat bam ban da phat trién rd rét trén bé mat cac
mau dbi chimg nhu cac banalus va mot sé nhuyén thé, chiém gan hét bé mit. Trong
khi d6, bé mit cac mau son chdng ha chua xut hién 16p mang vi sinh vat, khong c6
dau hiéu phong rop, bong troc hay tach 16p (hinh 3).

Sau 4 thang thir nghiém, cac loai hau, ha, nhuyén thé 2 manh da phat trién
manh trén cac mau son ddi chung, ting ca vé chung loai, sé luong va kich thude.
Trén bé mit cac mau son chéng ha khong c6 su xuét hién cua cac sinh vat bam ban,
mac du ¢ trén cac nep va gia tht nghiém, sinh vat bam ban da phat trién manh.
Khéng c6 dau hiéu hu hong mang son (hinh 4).

Sau 6 thang thur nghiém, trén céc
mau khong chdng ha sinh vat bam ban
tiép tuc phat trién manh, con trén céac
mau son chéng ha mic du gid the
nghiém va nep da bi bam phu day dac,
nhung bé mit miu thir nghiém vén
khong bi bam ban. C6 su phét trién 1an
chiém tir phia nep gitt miu vao phia
trong cua mau, tuy nhién cac loai sinh
vat nay déu phat trién tir trén nep mau
(phan khong duoc son chéng ha). Trén
bé mat mau thir nghiém khéng c6 cac dau hidu nut tach, phdng rop hay bong troc.

Hinh 5. Anh chup cac miu khi tht
nghiém duogc 6 thang

Nhu viy, sau 6 thang thir nghiém, trén co s& quan tric tai thuc dia cac mau
son chong ha trén cao su khong c¢6 cac dau hi¢u hu hong va hoan toan chong dugc
bam ban sinh hoc trong moi trudng nudc bién.

3.3.2. Ddnh gid két qud trén co sé phin bic bam béin

Bang 11. Két qua phan bac bam ban cic mau thir nghiém

Thoi gian | Phin bac bam ban miu son thir nghiém: Ky hi¢u (s6 lwong miu)
(thang) | 1D(2) [2D(2) [3D(Q2) | 1J(2) | 2](2) | 3](2) | 1H(2) |2H(2) | 3H(2)

1 4 4 4 5 5 5 5 5 5

2 2 2 3 5 5 5 5 5 5

3 1 1 1 5 5 5 5 5 5

4 1 1 1 5 5 5 5 5 5

5 1 1 1 5 5 5 5 5 5

6 1 1 1 5 5 5 5 5 5

Vi két qua phan bac bam ban nhu trén, thay rang: Chi sau 1 thang cac mau
cao su dugc son loai thong thuong khong chéng ha di bi bam bén; sau 3 thang cac
mau nay hoan toan bi bam ban trén 50% dién tich bé mat mau. Trong khi d6 cac
mau son chdng ha thir nghiém sau 6 thang van gitr duoc tinh chit chong ha.
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4. KET LUAN

- Sau 6 thang thir nghiém ty nhién trong moi trudng nudc bién, hé son chdng

ha Seaquantum classic black va AF-450 trén bé mit cao su neoprene khong bi bong

troc, phong rop hay nit tach.

- Chua thiy xuit hién cac ddu hiéu ph4a huy mang son ciing nhu chua co su

xut hién bam bén sinh hoc trén bé mat mau thir nghiém, trong khi son thuong 2K

Acrylic bi sinh vat bam ban hoan toan.
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SUMMARY
SOME RESULTS OF TESTING ANTI-FOULING PAINTS ON RUBBER

This paper presents the results of the initial tests to evaluate the possibility of
using antifouling paints on rubber. After 6 months being immersed in seawater at
Dam Bay Sea-testing Station (Nha Trang Bay, Vietnam), the two antifouling
paints (Seaquantum classic black/a product of Jotun Group and AF-450/a product
of Hai-Au Paint Company) have shown good effects on anti-fouling.

Tir khéa: Son trén cao su, son chong ha, anti-fouling paint, rubber.
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