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1. PAT VAN PE

Trén thé gioi va ¢ Viét Nam, cac loai son chéng ha theo co ché nha doc da bi
c4m hodc han ché sir dung do gay tac hai dén moi truong sinh thai, giét chét sinh vat
b1en [1, 5]. Vi véy nhu cau san xut cac loai son chong ha than thién moi trudng ma
van dam bao hiéu qua kinh té tai cic hang san xuét tré thanh xu hudng tat yéu.

Son men (enamel) 14 loai son da nang co thé son trén nhiéu bé mit khac nhau
v6i ddc trung giéng men gdm: mang son cimg, do bong va do bén cao. Mot sb
thwong hiéu son men trong khong khi phd bién trén thi truong nhu: Son men da
nang Hoa Viét, son men bong Kova, son men Abpolo [9, 10]. Hudng nghién ciru
Umg dung cac mang son men cho linh vyc chong ha da duoc phat trién trong thoi
gian gan ddy. Hang son Pigment va DEP di ché tao mot s6 son men chdng ha theo
hudéng than thién moi truong va da dua sang thur nghiém tai Tram Nghién ctru Thur
nghiém bién Pam Bay, Trung tam Nhiét d6i Viét - Nga. Loai son men chéng ha cua
hing Pipment theo co ché nha doc t6 ddng dudi 30 pg/cm?*/ngay dém, 1a tiéu chudn
sinh thai ctia Lién bang Nga. Ngoai ra, hing nay con c6 loai son men chdng ha theo
co ché ty mai mon dua trén hop chét hiru co khong chira doc t6. Hing DEP ciing
dura vao thir nghiém loai son men chéng ha vé6i co ché khong bam dinh.

Bai bao nay cung cap mot sd két qua thir nghiém cac loai son men chéng ha
ctia hang Pigment va DEP tai Pam B4y (Nha Trang, Khanh Hoa) sau 6 thang ¢ diéu
kién tu nhién.

2. POI TUQNG VA PHUONG PHAP

2.1. Pbi twong thir nghiém

2.1.1. Méu son men nhd dpc Cu” ciia hang Pigment

Vit lidu nén: Thép tdm CT3 theo GOST 380-2005 [6].

Kich thuéc mau: 60 x 100 x 2 (mm); thong tin khac duoc néu trong bang 1.
Bang 1. Thong tin vé cic mau son chong ha theo co ché nha doc thap

or | Kyhiéw | o < | Hamlugng Cu |Tée dgnhi dge| Co ciu
mau trong 16p phu trong 24 gio 16p phi
1 1.1 Nau do 57 % 458 pglem® | 1 1¢p 16t, 2
2 1.2 Nau do 57 % 41.8 ug/cm® | 16p chong ha
3 2.1 Nau do 40 % 26.0 pg/cm’ 1 16p lot, 2
4 2.2 Nau do 40 % 25.5 pg/em> | 10p chong ha
5 3.1 Nau do 50 % 40.8 pg/cm? 1 16p lot, 2
6 3.2 Nau do 50 % 41.0 pg/em® | 16p chong ha
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Dit liéu cho thdy, chi c¢6 cac mau k}'/ hi€u 2.1 va 2.2 ¢6 toc d6 nha doc dudi
3Oug/cm2/ngéy dém, phu hop voi tiéu chuan vé sinh thai cua Lién bang Nga. Co thu
nghiém cac mau so sanh doi ching.

2.1.2. Miu son men theo co ché tw mai mon ciia hiing Pigment

Trong thanh phan khong chtra cac ion kim loai ndng ma chtra cac hgp chat hitu
co ¢o thé ty mai mon trong nudce bién (khi tiép xtc va phan ung voi nudce bién).

Vit lidu nén: Thép tdm CT3 theo GOST 380-2005 [6].
Kich thuéc mau: 125 x 175 x 2 (mm); thong tin khdc dugce néu trong bang 2.

Bing 2. Thong tin vé cac mau son chong ha theo co ché ty mai mon

;o eA x N g A 1o . Co ché ch(")ng
TT Ky hi¢u mau Mau sac Co cau lop phu bam ban
1 1 Nau do )
2 2 Naudo | 216pchéngha | 1oPchathiuco
ty mai mon
3 4 Nau do

2.1.3. Mdu son men theo co ché khong bam dinh ciia hing DEP
Vit liéu nén: Thép tim CT3 theo GOST 380-2005 [6].
Kich thudc mau: 350 x 250 x 2 (mm); thong tin khac dugc néu bang 3.

Bang 3. Thong tin vé cac mau son chéng ha theo co ché khong bam dinh

TT Ky l;iéu Mau sic Phuong pEli’lp S6 16p son b dﬁ): 16p

mau son phu phu
1 1/1 2 141
2 1/2 Nau do Stng phun 2 120
3 1/3 2 185
4 2/1 3 181
5 2/2 Xam trang | Co lan (ru 16) 3 164
6 2/3 3 140
7 3/1 3 144
8 32 Den Co lan (ru 16) 3 163
9 3/3 3 150

Dir liéu trong bang 3 cho thay, mic du s6 16p va phuong phap tao mang son
khac nhau nhung d¢ day 16p phu ciia cac mau son co ban tuong duong nhau.

2.2. Phuong phap thir nghiém tu nhién

Mau dugc ngam lién tuc & d6 sau tir 0,6 m dén 1,5 m so véi mat nude bién tai
Tram Nghién ctru Thir nghi¢m bién Dam Bay [7];
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Bang 4. Bang phan bac bam ban

TT | Bac Dién tich bam bén trén toan bé mit mau thir *
1 5 Khong c6 sinh vat bam hodc c6 mdt vai ca thé & mép mau thi.
) 4 dudi 10%
3 3 tir 10% dén 20%
4 2 tir 20% dén 50%
5 1 trén 50%

* Xdc dinh dién tich bam ban theo phuong phap ludi 6 vuong.

Chat lugng mang son dugc danh gia theo 2 ti€u chi: sy xuét hién cac ddu hiéu
an mon lam hu hong mang son va giam kha nang chdng bam ban sinh hoc [2, 3, 4].
banh gia mac do bam ban béng quan tric tai thuc dia va phan bac bam ban theo
bang 4 [8].

3. KET QUA VA THAO LUAN
3.1. Két qua thir nghiém tw nhién cac miu son nha déc thap

Két qua thir nghiém mau son chdng ha theo co ché nha doc thap cua hing
Pigment duogc thé hién trén hinh 1. Thi tu dat mau tir trén xuéng dudila3 (3.1, 3.2),
2(2.1,22) val (1.1, 1.2). Sau 1 thang ngam lién tuc trong nudc bién, bé mat cac
mau thtr khong c6 ddu hiéu dn mon, phong rop, bong troc va bam ban sinh hoc (hinh
1b). Mau sic mau c6 xu huéng chuyén tir do sang xanh. Sau 2 thang, bé mit mau
son di chuyén sang han mau xanh réu, nhung chua c6 dau hiéu ha bam trén cac mau
nay (hinh 1c). Néu ding vai mém cha xat manh 1én cac bé mat mau thi s& lam mét
16p mau xanh réu nay va lam 16 mau d6 nhu ban dau. Hién twong 16p mau xanh xuét
hién c6 thé do cac phirc chat Cu® & 16p ngoai ciing mang son bi thily phan thanh hop
chit chira Cu®” ciing 6 tic dung chdng ha bam. Sau 4 thang thir nghiém (hinh 1d),
ca 2 bé mit ciia 6 mau thu nghiém déu khong théy xuét hién cac dau hiéu bam ban,
cac mau s6 2 va sd 3 déu cho kha nang bao v¢ an mon tot, 16p son chua cé cac dau
hiéu hu hong. Tuy nhién & mot mat ciia mau 1.1 va 1.2 da xuét hién cac vét phong
rop (¢ 0,5+1 mmz) va mét sb vi tri an mon diém & chd rop trén bé mit. Hién tuong
nay cé thé gia thiét hoic do 1i k¥ thut son hodc do cac mau nay co téc do nha doc
cao hon cac mau con lai nén dan téi pha hily mang son nhanh hon, dong thoi d& lam
giam tinh nang bao v¢ ciia mang son, khoi mao cho an mon.
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Hinh 1. Anh chup cac miu thir nghiém (trai qua phai):
(a) - Mau trude khi thir nghiém; (b) - Mau sau khi thtr nghiém duoc 1 thang;
(c) - Mau sau 2 thang; (d) - Mau sau 4 thang; (e) - Mau sau 6 thang.

Két qua sau 6 thang thir nghiém cho thdy, bé mait tat ca cac méau khong xuét
hién cac dau hiéu bi bam ban mic du ha di bam kin trén toan bo khung gia d& (hinh
le). Cac vét phong rop tai mau 1.1 va 1.2 da trd nén rd rét, sd cac diém bi an mon
cling xudt hién nhiéu hon & mit sau mic di mat trude chua thfiy xudt hién dau hiéu
hu hong mang son hay xuat hién dn mon (hinh 2).

L - § =

Hinh 2. Anh chup mau 1.1 va 1.2 khi thir nghiém dugc 6 thang:
Mat trudc - bén trai; Mat sau - bén phai

3.2. Két qua thir nghiém tw nhién cic miu son men ty mai mon

Két qua thir nghiém cac mau son chdng ha theo co ché ty mai mon cua hing
Pigment thé hién ¢ hinh 3. Sau 3 va 6 thang thir nghiém cac mau son déu thé hién
kha ning bao vé chéng an mon va chéng bam ban tbt. Trén bé mit cac mau khong
¢6 cac ddu hiéu bong troc, phong rop, nirt tich va ha bam. O mau 1 va mau 2 co su
phat trién 14n chiém cua con hau tir khung git mau 13 hién twong binh thuong trong
qua trinh thtr nghiém.
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Hinh 3. Anh chup cdc miu thir nghiém (trai qua phai):
Mau trude khi thur nghiém; Khi dugc 3 thang; Khi dugc 6 thang
3.3. Két qua thir nghiém tw nhién cic miu son khong bam dinh

Anh cac miu son DEP truéce khi thu nghiém duoc thé hién trén hinh 4a. Déi
v6i cac miu son nay, chi sau 1 thang thir nghiém (hinh 4b) trén bé mit ctia ca 9 mau
thir nghiém déu xuét hién 16p mang vi sinh vat va cac banalus (cac ddm trang nho s&
phat trién thanh ha bam sau nay). Sau 3 thang thir nghiém mang vi sinh vat di bao
pht toan bd bé mit mau, khong phan bi¢t dugc mau séc ban dau. Mot sb con hau, ha
da phat trién rd rét kich thudce ¢& 0,5+1 cm?, chiém 30+40% toan bo dién tich bé mat
mau (hinh 4c). Hét 6 thang thir nghiém, hau ha di phat trién day dic bao phu toan bo
bé mit cac mau son DEP (hinh 5).

(b)
Hinh 4. Anh chup miu son DEP: Hinh 5. Anh chup 9 mau son DEP
(a) - Trudce khi thu nghiém; sau 6 thang thur nghiém

(b) - Sau thir nghiém 1 thang;
(c) - Sau thir nghiém 3 thang.
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3.4. Panh gia két qua trén co sé phan bac bam ban

Bang 5. Két qua phan bac bam ban mau son men cia hing Pigment

Thoi gian, Ky hiéu miu
thang | g1 | 12 | 21 |22 |31 |32 | 1 | 2 4
! 5 5 5 5 5 5 5 5 5
2 5 5 5 5 5 5 5 5 5
3 5 5 5 5 | s 5 | s | s 5
4 5 5 5 5 | s 5 | s | s 5
5 5 5 5 5 | 5 s | s | s s
6 5 5 5 5 | 5 5 | 5 | s 5

Bang 6. Két qua phan bac bam ban cac mau son men ciia hing DEP

Thoi gian, Ky hi¢u miu
thing 111 | 12 | 13 |21 | 22 | 23 |31 |32 | 33
1 5 5 5 5 5 5 5 5 s
2 4 4 4 4 4 4 4 4 4
3 2 2 2 2 2 2 2 2 2
4 1 1 1 1 1 1 1 ] 1
5 1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 ] 1

Dir liéu trong bang phén bac bam ban (bang 5, 6) phan 4 anh viéc s6 hoa muc do
bam ban cac mau thu nghlem C6 thé két luan rang, cic miu son theo co ché nha
doc ndng do thap va co ché tw mai mon cia hing Pigment chtng to kha ning chdng
bam bén hoan toan trong 6 thang thir nghiém. D6i v6i cac mau son cua hing DEP,
kha nang chong ha 1a kha thép.

4. KET LUAN

- Son men chong ha véi nong dd nha doc thap va theo co ché ty mai mon cua
hang Pigment c6 kha nang chong ha trén 6 thang; nhiing mau son c6 toc d§ nha ddc
cao c6 do bén thap hon.

- Son men cta hing DEP véi co ché chong ha khong bam dinh cho thiy kha
nang chong ha 1a kha thap (dudi 3 thang).
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SUMMARY

FIELD TESTS FOR THE ANTIFOULING EFFECTS
OF SOME RUSSIAN ENAMEL COATING SYSTEMS

This paper introduces the results of field testing antifouling effects of some

kinds of enamel antifouling paints from Pigment and DEP companies at Marine
Testing Station Dam Bay (Nha Trang Bay, Vietnam). It is found that the paint with
the self-polishing copolymer and the low rate releasing paint of Pigment Company
show good antifouling effects for over 6 months testing while the nonstick paint of
DEP Company is not effective against fouling.

Tw khoa: Son men, than thién moi truong, coating systems.
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