NGHIEN CUU PHUONG PHAP BAO VE KET HQOP PHUN KEM
SON EPOXY CHONG AN MON O HIEN TRUONG
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Tom tat: Trén cac cong trinh thuy loi ven bién thi phuwong phdp chong dn mon bang phun kém,
son phii van dwge sit dung rat rong ri. Pé nang cao tudi tho cira van thép trén cong trinh thuy loi
thi viée nghién ciru 16p phii kém epoxy tai hién truong chinh la co sé dé hoan thién cong nghé
chéng dn mon bang phwong phdp bao vé két hop phun kém son epoxy bén thoi tiét.

Trong bai b&o nay, tac gid diwa ra két qua nghién civu thir nghiém téc dung cua chat phy gia UV
dudi tdc dung truec tiép cia bike xa mdt troi trong diéu kién thuc té, va anh hwong cia chiéu day 16p
son epoxy dén khd ndng bdo vé ciia 16p phii két hop phun kém son epoxy tai hién truong
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I. PAT VAN PE

Trén thé gidi ciing nhu ¢ nudc ta phuong
phép chdng dn mon bang phun kém, son phu di
duoc st dung tir 1au va van dang duoc ap dung
rat rong réi [1],[2],[3]. Tuy nhién cac 16p phun
k&m, son phu trén céng trinh thuy loi ving man
déu con chua dam bao yéu cau, tudi tho 16p phu
kém khoang 6-7 nam, 16p son phu khoang 3-4
nam, 16p phu két hop kém son epoxy khoang 9-
10 nim [4]. Nguyén nhan cha yéu 1a do cac
polyme bi quang hoéa [2]. Vi thé dé co thé sir
dung dugc 16p phu trong cac diéu kién moi
truong thi can thiét phai thém vao phu gia on
dinh UV. Két qua cua thoai hoa UV thudng kéo
t6i mat tinh thim my ciing nhu tinh chét co hoc.
Phan UV c¢6 trong anh sang mit troi c6 du ning
luong dé pha v lién két hoa hoc ciia polymer
va tao thanh géc tu do. Chét 6n dinh ngin chin
qua trinh nay, do d6 lam cham anh hudng cua
UVI[2].

Cac két qua diéu tra khao sat cho thdy mot s6
két cdu khong ngap nudc, chiu tac dong truc
tiép cua buc xa mat troi co hién tugng phén hoa,
troc bong [4]. Nén viéc tiép tuc nghién ctru ning
cao do bén thoi tiét cua son epoxy str dung trong
thuy loi 1a rat can thiét. Bén canh viéc nghién
ctru cac h¢ son moi su dung cac nhya epoxy cod
d6 bén thoi tiét cao thi cac giai phap ning cao
do bén thoi tiét cia cac son epoxy sin cé trén
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thi trudng bang cach bd sung phu gia UV ciing
can duoc quan tim. Vi vay, viéc nghién ctu 16p
pht kém epoxy tai hién trudong chinh 14 co s¢ dé
hoan thién cong nghé chdng an mon, nang cao
tudi tho ctia cong trinh thuy lgi bang phwong
phap bao vé két hop phun k&m son epoxy bén
thoi tiét.

I1. PHUONG PHAP THU'C NGHIEM

2.1. Chuan bi miu thi nghiém

a. Son epoxy va phu gia UV

- Son epoxy Bannoh 500 cua nha may son
Hai Phong.

- Phu gia bén UV: Tinuvin 326 Cong ty Hoa
chét Ciba.

- Chit dong ran polyamide, dung moi epicon.

b. Quy trinh son phu

Cac mau 16p phi két hop phun kém son
epoxy duoc thuc hién dwa trén tiéu chuan nganh
[5], [6] :

+ Son epoxy ¢6 phu gia UV cé cbng thuc 1a
EPO _Tinu-2: Son Bannoh 500 + 0,2% Tinuvin
326 va miu dbi chimg EP-1 1a son epoxy
Bannoh 500 khong chira phu gia UV.

+ Cac mau thi nghiém c6 16p phu kém day
150+160pum va 16p pha son epoxy cé chiéu day
100pum va 300um.

+ Quy trinh phun phii son epoxy cho cac mau
thi nghiém tai hién truong duoc trinh bay trong
bang 2.1.
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Bang 2.1. Quy trinh thi cong son cho méu thi nghiém hién truong [3].

o b day mang son Thoi gian | Dinh muic
H¢ thong son son tié thuc té hao
(B& mit pha kém day 150-160pm) 300um 100um oo e ’
Ust | Kho | Ust | Kho | (30°C) m
\Vung ngap nuée
BANNOH 500 Red Brown 238 150 70 50 8h-24h 2,9
HIPER AC 140 60 50 20 8h-72h 50
TFA- 10 182 100 50 30 4h-120h 3,9
Ving triéu va khong ngap nwéc
(phu gia UV EP0O_Tinu-2)
BANNOH 500 Red Brown 159 100 75 50 8h-KHD 4.4
BANNOH 500 light gray 118 100 8h-KHD 4.4
EPO_Tinu-2 118 100 60 50 8h - 72h 4.4
Mau déi chirng
(khéng c6 phu gia UV EP-1)
BANNOH 500 Red Brown 159 100 75 50 8h-KHD 4.4
BANNOH 500 light gray 118 100 8h-KHD 4.4
EP-1 118 100 60 50 8h-KHD 4,4

+ C4c mau 16p pha két hop phun k&m son epoxy sau khi chudn bi xong trinh bay trong hinh 2.1.

Hinh 2.1. Mau son thtr nghiém hién trudng [2]: Khdng chira phu gia UV EP-1Véi 16p son day

d

F

100um(a) va day 300um(b); C6 phu gia UV EPO_Tinu-2 ¢ l6p son day 100um(c) va 300um(d);
Mdu cé son chéng ha c6 |6p son day 100um(e) va 300um(f)

2.2. Lap dit hién truwong

a. Lwa chon hién truong thur nghiém

+ Vung c¢6 do min cao: Cong Diém Pién

thudc huyén Thai Thuy, tinh Thai Binh.

Do mdi truong nude lg co ndong do thay doi

trong pham vi rong, dé tai d4 tién hanh lya chon

2 vung thtr nghiém c¢6 d6 man khac nhau tuong
ty nhu thtr nghiém dn mon thép két cau:
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+ Ving ¢6 do man thip: Cong Tra Linh Il
thudc huyén Thai Thuy, tinh Thai Binh.
b. Lap dat mdu tai hién truong

Cac mau duoc lip dit dé theo doi tai hién




trudng cong Tra Linh 11 va céng Diém Pién. Tai
cac cira cong mdi mau duoc ga trén gia d& bang
buléng thép khong gi M8. Gia d&d la cac thanh
thép duoc gin truc tiép trén C4c Cira van tai cac
viing khac nhau (ngap nuéc, thuy triéu), co

2.3. Phwong phap danh gia

a. Panh gia dinh tinh: Cac mau son dugc
theo dBi va danh gia dinh ky sau 6, 12, 18, 24
thang thir nghiém hién truong bing quan sat
truc tiép tai hién truong va chup anh k§ thuat sd,
sau do phan tich trén may tinh véi d¢ phong dai
x10.

b. Xdc dinh @5 béng: C4c mau son sau thoi
gian dinh ky 6, 12, 18, 24 thang lay khoi hién
trudng, 1am sach trong kiém yéu va xac dinh do
béng. Viéc xac dinh do bong mang son duoc

Sau 24 thang
thir nghiém

chiéu day 10 mm, chiéu rong 60 mm va chiéu
dai twong ng du dé gan hét s6 miu thi nghiém
tai viing d6. Con & vung khong ngap nudc cac
thanh gia d& dwoc han ¢ dinh vao lan can phia
trén gian cong tac cua cira cong.

(b)
Hinh 2.2. Lap madu Ién gia tai hién truong [3]: Vung thuy triéu va ngdp nude(a); Ving khong

ngap nuce(b)

tién hanh trén may Picogloss Model 503 dua
theo tiéu chuan TCVN 2101-2008.

I11. KET QUA NGHIEN CU'U HIEN TRUONG

3.1. Vung khéng ngap nwéc va vung thuy
triéu

Hinh 3.1 trinh bay mot sé hinh anh ctia mau
son trong vung khéng ngdp nwdc sau 24 thang
thir nghiém ¢ hién truong. Cac mau son sau 24
thang thir nghiém déu chua xuét hién vét han ri,
c4c mau son c6 chiéu day 100pm va 300pum déu
dam bao kha nang bao v¢.

Hinh 3.1. Mdu son sau thoi gian thi nghiém khac nhau tgi viing khdng ngdp nuéc [2].

Mau son

Mau son Mau son Mau son
100 pm 300 pm 100 pm 300 pm
Mau son khong phu gia UV Mau son c6 phy gia UV
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Khéng giéng nhu ¢ ving khdng ngap nudc,
trén bé midt cac cac miu son co chidu day
100um sau 6 thang thir nghiém ¢ vung thuy
triéu céng Tra linh 11 da bat dau co dau hiéu
Xuit hién ctia cac vét phong rop tai mot sé diém
trén bé mat miu. Cac vét ndy ngdy cang phat
trién va dé dang quan sat khi thoi gian thir
nghiém ting 1&n. Trén bé mat cic miu thir
nghiém tai céng Diém Dién thi céc diém phong
rop ndy cang nhiéu hon va 16n hon (hinh 3.2).

Hién tuong phdng rop xdy ra & cac miu son
c6 chiéu day 100pm la do 16p son phu trén bé

mat chua du day dé phu kin hoan toan I6p phu
kém. Do 16p phun k&m khéng dong déu, co do
nhap nhd bé mit rat 16n, nén din dén hién tuong
mot s6 ving chua duge 16p son phu kin, hodc
con qua mong dé ngin can sy xdm nhdp cia
nudc giy ra sy an mon cua 16p pha kém.

Trong lac d6 thi khi quan sat cac mau son c6
chiéu day 16p pha 300um thi khong thiy hién
tuong gl dic biét nhu phong rdp hodc ran nit.
Cac mau c6 chtra phu gia UV va khong chira
UV déu chua xuét hién cic vét han ri, dam bao
kha ning bao vé tot.

Tra
Linh
Sau 24
thang thir
nghiém
Diém
Dién

Mau son

Mau son Mau son Mau son
100 pm 300 pm 100 pm 300 pm
Mau son khong phu gia UV Mau son c6 phy gia UV

Hinh 3.2. Mdu son sau thoi gian thi nghiém khac nhau tgi viing thuy triéu [2]

Su thay d6i do bong cia miu son theo thoi
gian thir nghiém dugc trinh bay trong hinh 3.3.
Cac két qua cho thiy & viing khéng ngap nuéc
cac mau khong chira UV c6 su suy giam do
bong nhanh hon so véi cac mau khong chira phu
gia UV (hinh 3.3). Nguoc lai, anh hudng cua
phu gia UV dén d6 bong cua cac mau son &
viing triéu 1a khdng rd rang. Céac két qua do dao
dong trong pham vi rong hon do sy bam ban cua
bun, rong réu trén bé mat mau va sau khi lam
sach thi d6 bong c6 thé bi anh huong.
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Tuy nhién, ching ta ciing c6 thé thiy rang, ¢
viing thuy triéu, khi thuy triéu tang thi phan trén
ctra van s€ ngap trong nuwdc, mat khac vung nay
luon dugc che chan bai gian cong tac, nén thuc
té chiu tac dong truc tiép cua bac xa mat troi
khong lon. Ngoai ra, phan cira van & ving nay
thuong bj bun dat, rong réu bam 1én bé mat lam
cho anh hudng cua buc xa cang giam. Vi vay,
anh huéng cua hop chat UV & viing nay c6 hiéu
qua khdng cao.
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Hinh 3.3. Anh hweng ciia dé bong mdu son
theo thoi gian thiz nghiem [2].

3.2.Vung ngdp nwéc

Quan sat bé mit miu sau cac khoang thoi
gian thir nghiém khac nhau 6, 12, 18 va 24
thang cho thiy sau 6 thang cic mau cé chiéu
day I16p son 100 pm d4 xuat hién sy phong rop.

Cac phong rop ndy c6 xu huéng phat trién
nhanh ca vé kich thuéc 1an sé luong (hinh 3.4).
Ngoai ra, khi so sanh véi cac mau thir nghiém
cing ché do6 tai céng Tra Linh II, d4 cho thiy
mutc 46 phong rop bé mit tai cong Diém Pién
nhiéu hon rd rét.

Trong khi d6 thi cAc miu cé chiéu day Iop
son 300pum d4 khoéng cé hién tuong phong rop
hu hong noi trén, chat lugng bé mat son rat tot,
I6p son phu dam bao kha ning bao vé mau rat
tét. Nguyén nhan cha yéu 1a do I6p son phu
epoxy du day dién day cac 16 xdp, do nhap nho
bé mat cta 16p phun kém va pha kin toan bo 16p
phun kém.

Lép son chdng ha c6 tac dung rat tot. Trén bé
mat miu chung ta thiy khong c6 hau, ha bam
trong khi bé mit cira van va cac thanh gia d&
mau ludn bi hau, ha bam day.

Mau son
day 100pm

Mau son
day 300pm

Tra Linh

Diém DPién

Tra Linh Diém Dién

Sau 12 thang

Sau 24 thang

Hinh 3.4. Mdu son viing ngdp miede sau khodang thoi gian thir nghiém 12 va 24 thang [2].

IV. Két ludn

Két qua thuc nghiém phl hop véi cac két qua
dd nghién cu trong nudc va trén thé gioi
[1],[2],[3]. Céc chat phu gia UV c6 tac dung ning
cao do bén thoi tiét cia son Epoxy thong qua cac
co ché thuong gip 1a phic hoa kim loai chuyén
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tiép, phirc hoa va phan huy hydroperoxyt va dap
tit phirc ion trung gian ctia polyme-0xy [1]. Cac
co ché ndy hoat dong nham loai bo gdc tu do, thu
dong hoa hydroperoxyt va hinh thanh phuc trung
gian véi oxy.

Két qua thir nghiém cho thiy son epoxy
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Bannoh 500 c6 phu gia UV Chimassorb 81,
Tinuvin 326 c6 cac tinh chat dam bao cac yéu
cau thir nghiém dé ra. Lép phun kém cé tinh
chat chiéu day, d6 dinh bam, d6 xdp dam bao
két hop tot voi 16p pha son epoxy. Céc 16p phi
kém 150pm va son epoxy bén thoi tiét 100um
dam bao kha ning bao vé tot & viing khdng ngap
nudce song khong dam bao & viing tridu va ving

TAI LIEU THAM KHAO

ngap nudc. Cac 16p phu kém 150um va I6p phu
epoxy day 300um cé kha ning bao vé tot &
viing triéu va ving ngap nudc. Nhu vay chiéu
day I6p phu k€m va I6p phu epoxy du 16n sé
cho kha nang bao vé€ phu hop tuong g véi cac
cong trinh khac nhau tir d6 co thé xay dung quy
trinh tao 16p phu két hop phun kém — son epoxy
c6 phu gia UV cho cong trinh.
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Abstract:
RESEARCH ON THE METHOD OF CORROSION
BY SPRAYING ZINC, COATING AT FIELD

The protecting waterworks method on the coastal area from corrosion by using spraying zinc,
coating is being used very widely. Researching about zinc, coating at field is an important basic to
perfect coating technology that combines spraying zinc and durable weather epoxy paint in order

to improve waterworks structure longevity.

In this paper, the authors present result of experiments about the effect of addictive UV under
direct impact of solar radiation in real condition, and epoxy coating thickness on the zinc-coating

protection ability.

Keywords: spraying zinc, coating, epoxy, corrosion.
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