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MOT SO KET QUA NGHIEN CU CHE TAO HE SON KHONG
DUNG MOI BAO VE KET CAU THEP KHU VUC BIEN VA VEN BIEN

bénToa soan 8-9-2008
NGUYEN THI BICH THUY
Vién Chuyén nganh Vdt liéu Xdy dung va Bdo vé Cong trinh - Vién Khoa hoc va Cong nghé GTVT

ABSTRACT

We are currently in environmental responsible era. There is a great tendency of producing
and consuming environmentally-friendly goods in all over the world. The painting industry is not
an exception and non-organic solvent paints which inflict minimal harm on environment are step
by step replacing traditional solvent paints. Our research has successfully processed a
environmentally friendly combined paint as a barrier to prevent corrosion of steel structures in
maritime climate area. This product includes the non organic solvent epoxy primer and
polyurethane surface paint. The epoxy primers may contain additional materials such as
sacrificial zinc to protect against corrosion and to minimize negative impacts on environment.
Our findings demonstrate that the combined paint obtained is in conformity with the 22 TCN 235-
97 and has a equivalent quality of EURONAVY’s none solvent paint.

Keywords: Low VOC paints, epoxy paint, polyurethane paint, maritime environment, Steel

reinforced concrete.

I - GIOI THIEU

Cung v6i su phét trién clia khoa hoc va cong
nghé cling nhu trinh do nhan thiic va yéu cau vé
chat lugng cudc song, ham lugng dung moi hitu
co trong son quy dinh t6i da ngay cang dugc
giam thiéu va trong tuong lai chic chan s& tién
t6i chi dugc phép st dung cdc loai son than
thién moi truong (environment friendly) khong
chita dung moi hitu co dé bay hoi. Dé déap tng
yéu cau nay, linh vuc son trang tri va bao vé da
dat ra yéu cau vé viéc thay déi thanh phéan cac
loai son dung moi hitu co truyén théng cting nhu
cong nghé ché tao tuong tng. Ngoai uu diém
than thién moi truong, son khong chita dung
moi hitu co con c6 thé thi cong dugc trong diéu
kién khi hau ¢6 do 4m cao va phl hop st dung
bao vé cdc cong trinh cau thép ci. Vi vay, viéc
nghién cttu ché tao hé son khong chita dung moi
1a vo cung can thiét trong diéu kién Viét Nam.
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II - PHUGNG PHAP NGHIEN CUU

Cac phuong phéap xdc dinh tinh chat ctia son
va mang son theo TCVN, 22TCN, 64 TCN,
TCVN 6934:2001, ISO, BS.

Phuong phép tong trd dién hoa (EIS).

Phuong phép gia t6c an mon béang thu
nghiém phun mi musi ASTM B-117.

Phuong phéap thir nghiém bic xa tir ngoai
theo 1SO 11507.

II - KET QUA VA THAO LUAN

1. Nghién ciru ché tao son epoxy khong dung
moi
Qua cdc nghién cttu lua chon ty 1& nhua, bot
don, phu gia... dé tai da thiét 1ap duoc cong thic
son hop 1y va quy trinh cong nghé phu hop dé



san xudt loai son epoxy khong dung moi hitu co.
Trén co s& d6, dé tai tién hanh nghién citu anh
hudng cua cdc loai bot mau tGc ché dén cac tinh
chdt cia mang son nham tim ra dugc hé bot
mau tc ch€ ¢ hiéu qua cao va it gay doc hai
cho moi truong. Cac mau nghién ciu dugc ky
hiéu nhu sau:

Maiu 3A: bot mau tic ché an mon 1a oxit sat.

Mau 3B: bot mau tic ché an mon 1a oxit sat
va cromat kém.

Maiu 3C: bot mau tc ché€ an mon 12 oxit sit
va photphat kém.

Anh hiuéng ciia cdc hé iic ché dén tinh chdt ciia
son

Qua cic két qua nghién cttu c6 thé thdy cdc
hé bot mau dc ché khac nhau khong lam thay
déi dang ké céc tinh chét co 1y cta hé son. Cic
mau son vGi cac hé bot mau khac nhau déu dat
céc chi tiéu co 1y theo tiéu chuan 22 TCN 235-
97.

Bdng 1: Cac tinh chat co ly cua cdc miu son epoxy

T bt Ketqud | yviausa Mu 3B Mu 3C
P06 min, pm 20 20 20
D6 nhét Brookfield, Poise 280 280 285
Ham lugng phan kho, % 98 98 98
Ty trong, g/cm’ 1,62 1,62 1,63
Thoi gian kho, gio

+ Kho khong bat bui 6 6 6

+ Kho hoan toan 20 20 20
Chiéu day mang son, um 150 150 150
Do bén va dap, kG.cm 50 50 50
Do bén udn, mm 1 1 1
Do ciing twong doi 0,35 0,33 0,35
Do bam dinh, diém 1 1 1

Nghién citu khd ndng chong dn mon cia mang
son bang phuong phdp do thé theo thoi gian

Tién hanh do dién th€ clia cic mau son cé
cdc chat Gc ch€ an mon khac nhau trong thoi
gian 38 ngay. Do thi thé - thoi gian cho cdc mau
son trén co s& nhua epoxy dugc biéu dién twong
tng trén hinh 1.

Tu hinh 1 ta thay, duong biéu dién gia tri
dién thé theo thoi gian cia mau son epoxy véi
bot mau 12 oxit sat va phot phat kém (mau 3C)
c6 kha niang bdo vé dién hod gan bang mau son
epoxy vGi bot mau 13 oxit sit va crommat kém
(3B), mau chi c6 bot mau 1a sat oxit (3A) ¢6 kha
nang bao vé kém nhat. Trén d6 thi ta thay, trong
20 ngay dau dién thé€ ctia mau 3B va mau 3C

déu giam cham, tuy nhién gid tri dién thé€ cta
mau 3C giam nhanh hon mot chdt so v6i mau
3B. Tur ngay thd 20 tré di 2 mau nay c6 dién thé
giam nhanh hon, dén ngay 35, gia tri dién thé
ctia mau 3B va 3C tuong duong nhau. Mau 3A
c6 gia tri dién th€ giam nhanh hon méau 3B va
mau 3C, dén ngay thit 15 dién th& giam ro rét,
mang son nhanh chéng giam kha nang che chén
su xAm nhap ctia dung dich dién ly.

Két qua khao sit th€ an mon cua cic mau
son trén co s hai loai nhua epoxy khic nhau
cho thdy, khi thay th€ mot phan bot mau oxit sat
bang cdc bot mau cromat kém, photphat kém
trong son, mang son cho kha nang bao vé an
mon tot hon. Kha nang bao vé an mon cta bot
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mau cromat kém va phot phat kém gin tuong cromat kém bang bot mau phot phat kém dé
duong nhau vi vay c6 thé thay thé bot mau  gidm 6 nhiém moi trudng.
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Hinh I: Dién thé cia mau thép dugc phu bang son trén co sO nhua Epidian 1.8-RE vdi cdc miu ding
cac bot mau tic ché€ an mon khac nhau

Nghién ciu khd ndng chong dn mon ciia mang  cromat kém va phot phat kém (3B, 3C) cung vé6i
son bdng phuong phdp do tong trd mau son cta hing EURONAVY (ky hiéu mau

Sau khi khdo sdt cdc tinh chat co ly, kha EU)1amau sosinh dé ti€p tuc nghién citu.

nang tc ché an mon cta mot s6 loai bot mau Két qua do phd téng trd clia cdc mang son
theo phuong phip do dién thé theo thoi gian, theo chu ki 5 ngay trong dung dich NaCl 3%
chiing t6i Iua chon cdc méu son epoxy trén co s&  dugc bi€u dién trén céc hinh 2 va 3.

nhuya Epidian 1.8-RE c¢6 chira bot mau tGc ché
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Hinh 2: Phé téng tr& clia cdc miu son sau 5 ngay
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Hinh 3: Phé téng tr& ctia cdc miu son sau 90 ngay
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Bdng 2: Dién trd mang son trén co s& nhua Epidian 1.8-RE

Dién tr&d ctia mang | Dién tré clia mang | Dién tré clia mang | Dién trd cia mang
Mau son sau 5 ngay, QQ | sonsau 15 ngay, Q | son sau 30 ngay, Q | son sau 90 ngay, Q2
3B 1.1E+09 6.4E+07 7.6E+07 9.0E+07
3C 6.7E+08 9.2E+07 1.2E+08 9.0E+07
EU 2.8E+08 1.1E+08 1.9E+08 1.3E+08

Tur hinh 2 va bang 2 ta thdy, sau 5 ngay dién
tré cua mang son cadc mau 3B, 3C, EU lan luot
la 1,1.109; 6,7.108; 2,8.108, twong d6i cao. Sau
90 ngay phé tong trd ctia cdc mau chi ¢6 mot
cung, n6 thé hién kha nang che chan t6t sy xam
nhap cta dung dich dién ly. Su sut giam dién tré
mang son cta cac mau 3B, 3C so v6i mau EU
khdc nhau khong déng ké. Cdc méiu déu thé hién
kha nang chéng an mon t6t. Nhu vay, cdc miu
son 3B, 3C c6 kha nang bao vé chéng an mon
tuong duong v6i son cia hing EURONAVY.

Qua cdc két qua nghién citu c6 thé thay rang
bot mau Gc ch€ an mon kém photphat ¢6 kha
nang tc ché va bao vé thép trong moi trudng an
mon gin tuong duong véi bot mau tc ché kém
cromat. Do d6 dé tai lva chon bot mau tc ché
photphat k&m dé ché tao loai son epoxy khong
dung moi hitu co ¢6 kha niang chéng dn mon tot
va khong gay 6 nhiém moi trudng.

Nghién citu ché tao son polyurethan khong
dung moi

Nghién ctu son polyuretan v6i dinh huéng
dé 1am 16p son phu vi vay viéc xdc dinh ham
luong chat tao mang thich hop dé mang son c6
do boéng cao dong vai rat quan trong. Do d6, dé
tai da ti€n hanh khao sit do béng cua mang son
v6i ham lugng chat tao mang 1a 30%, 40% va
50% dé x4c dinh dugc ham luong nhua can thiét
dé mang son c6 do bong theo yéu cau. Két qua
khao sat cho thdy véi ham lugng nhua tir 40%
tré 1én, mang son c6 do béng 16n hon 70, dap
ing yéu cau k¥ thuat theo tiéu chuin 22 TCN
235-97.

Sau khi xdc dinh dugc ham lugng chit tao
mang can thiét, dé tai ti€p tuc nghién ctu anh
hudng cla thanh phan bdt mau va céac loai phu
gia dén tinh chat va kha nang thi cong clia hé
son. Qua céic két qua nghién ciu da xdc dinh

duoc thanh phan cdc loai bot mau, ham luong
céc loai phu gia thich hgp dé tao ra mang son c6
tinh chat t6t, ddp dng cdc yéu ciu ky thuat theo
tieu chudn 22 TCN 235-97. Bang 3 dua ra tinh
chat co 1y cta son polyuretan da nghién citu.

Thir nghiém cac hé son da nghién ciru bang
phuong phap thir nghiém mu mudi

BO mau 1 theo tiéu chuin 22 TCN 301 —
2002:

Pé dinh gid kha niang bdo vé dn mon ciing
nhu dé€ lua chon cdc loai son 1am 16p 16t va 16p
pht thich hop, dong thoi dé so sdnh véi son Es
301 cta hang EURONAVY (EU), ching toi
tién hanh thit nghiém mt mudi céc loai son 16ng
khong dung moi epoxy (3C), son long khong
dung moi polyuretan (PU6) la cdc mau son tot
nhat da duoc lua chon & trén.

Céc mau thir nghiém duoc ché tao nhu sau:
Mau son 3C dugc son hai 16p day 230 pm.

Mot 16p son 16t 3C day 130 pm va mot 16p
son phu polyuretan day 100 um (mau A).

Hai I6p son EU day 230 um.

C4c mau son dugc phoi trong ti mi mudi
trong thoi gian 2000 gio. Sau d6 cidc tdm mau
duoc 1ay ra dé danh gia kha niang chéng an mon
va chat lugng clia mang son theo tiéu chudn
22TCN 300-2002 va 22 TCN 301-2002.

Anh chup cdac mau sau 2000 gid thir nghiém
mu mudi duge ghi lai trén hinh 4.

Tu hinh 4 ta thdy, sau 2000 gio thir nghiém
mu mudi khong c¢6 mau nao c6 hién tuong
phong rop, bong tréc hodc niit va cdc mang son
bi bién mau khong nhiéu. Nhu vay cac loai son
16ng khong dung moi epoxy (méu son 3C), son
16ng khong dung moi polyuretan (mau son PU6)
va son nudc epoxy (mau son EPNT 2B) ciing
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nhu cdc hé son gdm 16p 16t 1a son epoxy va 16p
pht 1a son polyuretan da ché tao c¢6 kha ning

chiu mi muéi ddp tng chi tiéu cua son khong
dung moéi do hing EURONAVY san xuét.

Bdng 3: Céc tinh chét cta son polyuretan

T Tén chi tiéu Pon vi KQTN NN S

1 Mau sic - Xanh nhat -

2 Do nhét Brookfield Poise 245 -

3 Thoi gian kho
+ Kho khong bat bui Gio 3 6
+ Kho hoan toan 14 24

4 Do min um 30 30

5 Do bam dinh Diém 1 1

6 Do bén udn mm 1 1

7 Do bén va dap Kg.cm 50 50

8 Do cling mang son 0,37 0,36

9 Do chiu man (ngdm mau N . N .
trong dung dich NaCl 3% ) g/l[;?%g?n khong }1;/1[ ::%g?n khong
trong 48 gio, 25°C

10 | Bo chiu axit (ngdm mau N . N .
trong dung dich HCl 2% gl[;?%g?n khong xgg%;?n khong
trong 48 gio, 25°C

11 | Do bén kiém (ngdm mau N R N .

: ) Mang son khon Mang son khon
trong dung dich NaOH bién % Si & bicn % &i &
0,2%) trong 48 giv, 25°C

12 | Bo béng % 78 Trung binh 70%

Hinh 4: Anh chup cdc miu son sau khi thir nghiém md mu6i

Bo mau 2 theo tiéu chuan ASTM D-1654:
Mau M1: Mot 16p son 3C day 150 mm, mot
16p son PU day 50 mm.

Mau M2: Mot 16p son EPNT 2B day 150
mm, mot 16p son PU day 50 mm.

Mau M3: Mot 16p son EU day 150 mm, mot
16p son PU day 50 mm.

Cac tdm mau dugc rach 2 vét rach chéo
nhau 60°. Sau 960 gid phoi trong th mi mudi,
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cdc mau dugc 1ay ra, rita sach va danh gid két
qua. Két qua ddnh gid duoc thé hién trong bang
4

Nhu vay, qua thir nghiém mu mudi véi cac
tdm mAu dugc rach c6 thé so sdnh hiéu qua bio
vé cta 3 loai son. Sau 960 gio phoi trong ti mu
mudi, mau 1 véi son 16t epoxy 3C c6 bé rong gi
0,5mm va viung khong rach khong xuit hién
diém gi. Mau 2 véi son 16t epoxy hé nuéc EPNT
2B c6 kha nang bao vé kém hon véi bé rong gi



0,8 mm va xuét hién 1 diém gi tai ving khong
rach. Mau 3 véi son 16t EU ¢6 kha ning bao vé
twong duong véi mau s6 1. Nhu vay c6 thé thay
rang, hé son 16ng epoxy khong dung moi 3C da

ché tao c6 kha nang bao vé chong an mon tuong
duong v6i son Euronavy. Hé son nuéc epoxy
EPNT 2B c6 kha nang bao vé kém hon, tuy
nhién su khac biét khong 16n.

Bdng 4: Két qua danh gia cac mau phoi trong tt mi mudi

Chi tiéu Mau 1 Mau 2 Mau 3
.. Bé rong vét gi, mm 0,5 0,8 0,6
Gi tai vét rach Diém ) 3 3
Gi tai viing Dién tich gi, % 0 0-1 0
khong rach Diém 10 9 10

Hinh 5: Cac mau son sau khi phoi trong tu mu
muoi 960 gid

4. Thui nghiém tai hién truong

Trén co s& cac két qua da nghién ctu tai
phong thi nghiém, dé tai da luva chon dugc hé
son khong dung moi thich hop dé bao vé cho
céc két cau thép tai khu vuc bién va ven bién.

Hai loai son khong dung moi hitu co da san
xuat dugc son thu nghiém tai cdu dudng sat
Nam O, thanh phé Pa Ning. Hé son duoc dp
dung 1én ddm ngang s6 7 va dam doc s6 5. Day
la khu vuc bi an mon tram trong nhat trén toan
bo két cau thép cua cdc cAu duong sit do anh
hudng cta khi hau ven bién va chiu anh hudng
rdt manh clia nudc thai tir cdc toa tau thai xuong.
Tai khu vuc nay, cidc hé son thong thuong chi
bdo vé dugc két cau thép trong thdi gian ngén,
thuong khong qud 6 thiang. D€ kiém tra kha
nang chong an mon cua hé son da nghién ctiu,
dé tai cling da tién hanh son dim ngang s6 5,
dam doc s6 4 va giang gi6 khoang 4, 5 bang hé
son dung moi chat lugng cao tudi tho 10 nam
lam co s& so sanh.

Két qua thi cong tai hién truong cho thay hé

son khong dung moi da nghién cttu c6 kha nang
thi cong to6t. Téng chiéu day mang son sau 2
luot 4p dung c6 thé dat dugc 250 + 350 pm,
tuong duong véi chiéu day cta hé son dung moi
sau 4 luogt 4p dung. Hé son khong dung moi da
4p dung c6 kh4 nang san phang tot, khong dé lai
vét chdi va cho bé mat béng dep twong duong
v6i hé son dung moi. Qua cac két qua thi cong
thuc t€ budc ddu c6 thé thay rang tinh nang thi
cong ctia hé son khong dung moi khong khéc so
v6i hé son dung moi truyén thong va ¢6 uu diém
ndi bat la cho chiéu day mang son 16n hon, do
d6 tiét kiem duoc rat nhiéu chi phi thi cong. Vé
kha nang chdng an mon, sau 6 thang thi cong tai
hién trudng, bé mat cdc mang son (ca son khong
dung moi va son dung moi) hau nhu khong thay
déi. Dé tai tiép tuc theo doi mic do an mon cia
céc chi tiét da duoc son bao vé dé c6 thé dua ra
céc két luan vé kha nang chéng an mon cta hé
son khong dung moi so véi hé son dung moi
truyén thong.

IV - KET LUAN

Qua cdc két qua nghién citu, dé tai da ché
tao dugc hé loai son khong dung moi hitu co
chat lugng cao, thich hop dé bao vé cdc cong
trinh & viing khi quyén trén bién va ven bién. Heé
son bao gém: son 16t epoxy khong dung moi va
son phu polyuretan khong dung moi.

Son 16ng khong dung moéi epoxy trén co s
nhva Epidian L.8-RE v6i bot mau tc ché
photphat k€m c6 cdc chi tiéu k¥ thuat ddp tng
tiéu chudn 22 TCN 235-97. Mang son chiu méan
tot va cé kha nang chong an mon cao (tuong
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duong v6i son cia haing EURONAVY). Tuy
nhién, do kha nang chiu biic xa tir ngoai kém,
nén loai son nay chi st dung thich hgp lam son
16t cho bé mat két cau thép lam viéc ngoai troi
hay lam 16p 16t va 16p pha cho bé mat cac két
cau lam viéc dudi nudc.

Son 16ng khong dung moi polyuretan trén co
s6 nhua Desmophen IIT1.2-RPU ¢6 cédc chi tiéu
ky thuat ddp Gng tiéu chuin 22 TCN 235-97.
Mang son chiu man t6t va cé kha nang chiu bic
Xa tir ngoai cao nén st dung thich hop lam phu
cho bé mat két cau thép lam viéc ngoai troi.
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