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Tom tat: Hé son polyurea da va dang duwoc st
dung dé bao vé cho cac cong trinh xay dwng voi
nhitng wu diém vt trdi vé kha nang chéng tham,
chdng an mon, chéng mai mon, chiu va dap tot dap
(bng ti€n dd thi cong nhanh do tc dd dong rén
nhanh, déng rén trong diéu kién moi trwdng co do
am cao, nhiét do6 thap. Khi phun phd hé son
polyurea Ién bé tdng, 16p phu nay sé phat huy dwoc
t6i da hiéu qua khi né bam dinh tét va lam viéc dong
thdi véi nén bé tong thong qua I6p son I6t. Trong
cac thdng s6 anh hudng dén su lam viéc dong thoi
nay thi do bam dinh la thong s6 quan trong nhat.
Thyc té€, c6 rat nhieu van dé lién quan dén cac
thdng s6 bam dinh gilta hé son polyurea véi nén bé
tong nhu dé nhoét va ty 16 dung méi/nhwa (D/N) cua
son 16t; dd &m nén bé téng, cwong dd bé téng; cac
diéu kién mai treong; thoi di€ém phun polyurea Ién
bé tong sau khi da quét son lét,...

Bai bdo nay trinh bay két qua nghién clru vé
anh huéng clia do nhét son |6t epoxy géc dung moi
dén dé bam dinh gilra son polyurea véi nén bé téng
kho. Két qua cho thdy cuwong dd bam dinh déi véi
nén bé téng kho c6 mac khac nhau phu thudc vao
dod nhét clia son 16t, thoi diém phun sau khi quét I6p
son lot.

Tl khéa: polyurea, son I6t gbc dung mdi, do
bam dinh, dé nhat, bé téng

Abstract: Abstract: Polyurea coating systems
have been being used as the most suitable coating
to protect the buildings with outstanding features
such as: corrosion resistance, abrasion resistance,
impact resistance. None of joint, cover for all of
thickness, to meet the rapid construction progress
due to the fast hardening rate of polyurea,
hardening in conditions of high relative humidity, low
temperature, impermeability.When spraying
polyurea coating system to the concrete, this
coating will promote maximum efficiency and
adhesion when it works simultaneously with the
concrete substrate through the primer. In the
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parameters affecting this, the adhesion is the most
important parameter. In fact, there are many issues
related to the parameters of adhesion between
polyurea coating system and concrete substrate
such as viscosity and concentration of primer;
moisture of concrete substrate, compressive
strength of concrete; environmental conditions; the
spray time of polyurea on concrete after primed, etc.

This paper presents the results of research on
the effect of the viscosity of solvent-based epoxy
primer on the adhesive strength between the
polyurea coating and wet concrete substrate. The
results showed that the adhesive strength to dry
concrete substrate with different strength grades
depending on the viscosity of the primer, the time
after spraying primer.

Keywords: polyurea, solvent-based
primer, adhesion, viscosity, concrete.

epoxy

1. Gi&i thiéu

Polyurea la mot loai vat liéu déo, dwoc tao ra tw
phan (rng cda mdét thanh phan isocyanate va mot
thanh phan hon hgp nhya amine. Céng nghé phun
phu va sir dung vat liéu polyurea la céng nghé méi
nhét trong vong 25 nam gan day cla cong nghé
phl. Phu polyurea cé cac dac tinh tuyét voi nhuw
dong ran nhanh ma khéng can dung téi mét chat
xuc tac (théng thudng thi gian kho it hon 30 giay),
tham chi ninh két & nhiét dé dudi 0°C, khong bi anh
hwdng bdi hoi am, vGi céc tinh chat co |i dac biét
nhw 1a dd clrng, dd dan dai, dd bén n&t, dd bén kéo
dit. Va kha nang khang héa chat va chdng thdm
nudc. Polyurea da duoc chirng minh c6 kha nang
dac biét trong viéc hinh thanh dé bén nhanh chéng,
phi véi hiéu suat cao trong cac diéu kién moi
triedrng khéng thuén 1gi, vi du nhw nhiét do dwdi 0°C
va doé am trén 90%, cac yéu td nay co thé gay anh
hwdng tGi thoi gian dong rén, cac tinh chat bé mat
va hiéu suét phan (rng clia cac loai chat phi khac.
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Bén canh dé, polyurea cé tinh ch6ng mai mon rat t6t
do c6 dac tinh déo dai cao, két hop tinh dan hoi cao
va do clrng cao clia bé mat. Tlr cac dac tinh wu viét
nay, thwc té polyurea dugc str dung nhw la 16p phu
pht hop nhat khi céng trinh cé nhitng yéu cau sau
[3,4]:

Yéu cau tién do thi cdng nhanh.

« Thi cbng trong diéu kién dé &m cao, nhiét dd
thap;

« Bé&n mai mon, va dap va bién dang;

¢ Mang khéng cé mdi ndi va kha nang chéng tham
tuyét hao;

« Bén tac dong ctia méi truérng hoa hoc.

Phu polyurea rét phu hop va tiém nang (rng dung
rat I&n d6i véi cac cong trinh xay dwng, thuc té thay
rang phan (rng isocyanate/nuéc khdng anh hwdng
tGi cac tinh nang ky thuéat cda mang dugc sir dung,
thich hop ca & nhitng noi cé d6 dam kha cao va
khong bi han ché vé do am cla nén nhu bé tong.
Mac du phan trng dong rén bi cham lai & nhiét do
thdp hon, nhung phti polurea van déng rén, trong khi
cac héa chat khéac thi khdéng [3]. Hon nira, polyurea
c6 kha n&ng dong rén nhanh (cé thoi gian tao gel rét
nhanh théng thuong trong khoang 3 - 7 giay) gilp cé
thé dwa cong trinh vao str dung trong khoang thoi
gian ngén. Tuy vay, thoi gian khoé qua nhanh lam cho
polyurea khong kip tham thau vao bé téng dé co thé
tao dugc cac lién két vai bé tong, digu nay dan dén
d6 bam dinh clia polyurea v&i nén bé téng thap [2,8].

Lwc bam dinh la yéu t6 quan trong anh huwéng téi
khd nang lam viéc cla I&p phla polyurea. Phi
polyurea can phai bam chét vao I&p nén bé tong dé
dem lai kha nang bao vé lau dai khéi tac dong cua
moi trwdng. Tuy nhién lwc bam dinh tai mat ti€p giap
bi anh huéng I&n bédi nhiéu diéu kién phirc tap bao
gbm dac tinh cla vat liéu son, diéu kién thi cong,
phwong phap thi céng, chat lwgng va diéu kién nén
bé téng, cach thirc chudn bi bé mat nén [7]. Bam
dinh cdla mang son |én bé mat nén la mét théng s6
guan trong quyét dinh dén chéat lwong, dd bén vatinh
thdm my clia mang son. BE cé dugc lwc bam dinh
cao can két hop cac bién phap nhw x& ly bé mat nén
(bao gbm lam sach, tao nham, x& ly khuyét tat), quét
son 6t...[5]. Chéat ban trén bé mit, 16 réng, strc cang
bé& mat khong thich hgp va dé dm quéa cao cé thé gay
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ra cac van dé khac nhau, tlr cac khuyét tat trén bé
mét |&p phd polyurea, chang han nhuw 16 rd khi, dén
nhitng van dé nghiém trong hon nhuv son tach I6p,
bong rop. Van dé nay sé duoc khac phuc néu lua
chon mot I1&p son 16t thich hop vai [6p phl polyurea
va nén bé tong.

Trén thé gi&i c6 nhiéu tc gia nghién clru cac van
dé bam dinh, cling nhr nang cao dé bam dinh clia
polyurea véi bé tdng thong qua I&p son I6t, son 6t
duwoc sir dung nghién c&ru chi yéu la son 6t goc
epoxy va polyurethane bao gébm ca son goc nwéc va
gbc dung mdi. Aureliano Perez va cac cong su [3] da
nghién ctru kha nang st dung mot s6 hé thdng son
|6t dé sr dung két hgp véi son phl polyurea. Khi
phun pht hé son polyurea I1én bé tong, dé xac dinh
hé bé tong - son 16t - son polyurea cé lam viéc dong
thdi hay khong thi phai xac dinh cac théng s6 nhw:
dd bam dinh cta hé son polyurea véi nén bé tong;
kha nang chiu luc; do bién dang,... trong céc thong
s0 nay thi do bam dinh la théng s6 quan trong nhét.
Thuc t€, co rat nhiéu van dé lién quan dén cac thong
s0 bam dinh gitta hé son polyurea v&i nén bé tong
nhu anh huéng ctia dd nhoét va ty 1€ dung méi/ nhua
clia son I6t; anh hwdng cla dd dm nén bé tong,
cwong do nén bé tdng; anh hwédng clia cac diéu kién
moi tredrng; anh hudng cla thei diém phun polyurea
Ién bé tong sau khi da quét son Iét,...

Thuc té€ cé nhiéu loai son 16t da duoc nghién clru
trng dung cho hé son polyurea dé tdng cuwdng kha
nang &ng dung, khad nang bam dinh ctia mang phu
v&i bé mat nén nhu: son I6t acrylic, son |6t epoxy,
son 16t polyurethane [2]. Tuy nhién, déi véi bé mat
nén bé téng c6 do clrng cao thi dac diém cla I6p
mang cla |6t epoxy lai c6 wu thé. Bén canh do, gia
thanh clia son epoxy thap hon so véi hai loai son 16t
con lai. Vi vay, trong nhitng nam gan day, da co
nhiéu cong trinh nghién c&ru va sir dung son I6t
epoxy [6,8]. Cac nhan dinh khi son I6t epoxy dugc
quét trén nén bé tong [1]:

- Clng loai bé tong khi son I6t trén nén kho co
toc do khuéch tan cao hon nén bdo hoa nuérc;

- T6c do khuéch tan cta son 16t vao nén giam khi
mat dd cau tric x6p clia bé tdng giam;

- Son trén nén bé téng khod bi rd khi nhiéu hon
trén nén bé téng am;

- Thi c6ng son pha trén bé tdng bao hoa nwéc céd
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thé dan t&i kha nang hw hai nhuw: phong rop, bam
dinh kém, bot khi trén bé mat son...;

- Son I6p 16t 1én bé tdng 4m c6 thé dan t&i sw
phan tang & dién rong.

Bai bao nay trinh bay nhirng két qua thi nghiém
ban dau vé sy anh huwdng dé nhét son 16t epoxy
goc dung moi va thoi diém phun polyurea dén
cwong doé bam dinh clhia hé son véi nén bé téng
(BT) kho (Bé tong kho la bé tong cé dé &m nho hon
do am gidi han).

2. Vat liéu va phuwong phap nghién ctru

2.1 Nhuya epoxy E18 cua hdng Chang Chun
Plastics, bai Loan

Nhwa epoxy E18 & dang léng, c6 d6 nhét trung
binh, dang Bisphenol A. Bay la dong nhiya phé bién
nhat dong ran dugc Voi anhydride,
polyamine hodc cac chét dong ran khac tly thudc
vao dac tinh mong mudn. San pham nay c6 kha
nang chiu dwgc héa chat, tinh chét co ly cao, bam
dinh t6t véi nén bé tong. Nhya epoxy E18 dong ran
& nhiét do thwong hoac nhiét dd cao tuy thudc vao
chéat dong ran st dung di kém. Mot s6 tinh chét cla
nhira epoxy nay cé thé thady & bang 1.

amine,

Bang 1. Thong sb k¥ thuat clia nhwa epoxy E18 st dung trong nghién ctru

Thong so6 k¥ thuat bon vi Mtrc chi tiéu
Khoi lwgng phan ti WPE 182 -192
Do nhot & 25°C giay 106 +1
Mau sac APHA <30
Ty trong kg/lit 1.15-1.18
Ham Iwong chéat khéng bay hoi % 99.7+0.2
Ham lwong clorua, hydrolyzable ppm <1000

2.2 Chéat dong rén A75 - hang Air products clia M§

Chat dong rdn A75 la chat dong ran gdc
cycloaliphatic amine da dwoc bién tinh stt dung véi
nhya epoxy & nhiét dd phong. San pham nay c6 gia
thanh thap, pham vi st dung réng trong chéng chiu

héa chat, lam dep bé mat.

Bén canh do, chat dong ran A75 c6 tinh chét co
hoc cao, dong rén nhanh, tinh chét co ly phat trién
nhanh & nhiét do thuong va nhiét do thap. Bang
thong s6 ky thuat clia chat dong rdn A75 thé hién &
bang 2.

Bang 2. Thong s6 k§ thuat ciia chat déng rdn A75 st dung trong nghién ciru

Tén chi tiéu bon vi Mtrc chi tiéu
Trang thai Léng, mau vang nhat
Ham lwong chét rén % 92,8+0,2
D0 nhét & 25°C giay 60+1
Gia tri amine mg KOH/g 3365
Ty trong kg/lit 1.04 +0.05
Diém chdp nhay °C 112
Gia tri dwong lwgng gam 751
Ti Ié str dung vG&i epoxy (EEV=190) % 40

2.3 Dung moi Xylene - Bai Loan
Dung moi Xylene (hay Xylol) la chat léng khong
mau trong sudt, c6 mui thom dé chiu, c6 cong thirc
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hoéa hoc la CsH10CeH4(CHs)2 va mot sé tinh chat nhu
Ty trong & 20°C: 0.865 - 0.875 kg/lit, diém bat chay:
240°C, nhiét do tw b6c chay: 500°C, gi¢i han boc
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hoi: 1.0 % theo thé tich.

2.4 Dung moi Propylene glycol methyl ether (PM)
- bai Loan

PM la dung mdi bay hoi nhanh nhat trong nhém
dung mdi glycol ether, c6 khad nang hoa tan trong
nuwéc rat cao va kha nang hoa tan t6t nhiéu loai
nhwa. PM c6 kha nang gidm dd nhdét tét hon céac
glycol ether cé trong lvgng phan t&r cao hon, rét co

hiéu qua trong son epoxy va son acrylic c6 ham
lvong chét ran cao.
2.5 Bé tbng

Trong dé tai dic cac mau bé téng c6 mac khac
nhau va dugc phd hé son polyurea phuc vu cho
cOng tac nghién ctru. Cac mac bé tdng trong nghién
ctru bao gobm M30, M60 dwoc ky hiéu tirong trng Ms
va Mg v&i mot s6 tinh chat k§ thuat nhw & bang 3.

Bang 3. Tinh chét ctia mau bé téng Ms va Ms

Cuong do kéo

Khoi lvong thé

Ky hiéu | Cwong do nén|Cuong do udn| . . N Khéi lvgn . 20 | Do &m
TT = xac dinh bang . 9 |tich (khi sé@y kho) o
mau (MPa) (MPa) nhé giat (MPa) riéng (kg/m~) (kg/m% (%)
1 M3 33,8 5,6 3,0 2.640 2.315 <35
2 Ms 66,3 8,6 4,8 2.690 2.402 <3.0

2.6 Phuwong phap pha ché son I6t epoxy s
dung trong nghién ctru

Tron nhya epoxy E18 véi chat dong rin A75 va
hén hop dung méi (xylene + PM, theo ty 1& 1:1) s&
tao thanh son 16t epoxy gbéc dung mdi, tron theo ty
|é E18 : A75 = 2.5 : 1.0. Ty |é hdn hgp dung méi
(xylene + PM) duwoc cho vao dé diéu chinh dé nhot
clia son I6t.
2.7 Thiét bj thi nghiém

S dung thiét bi kéo dit DYNA Z16.
2.8 Cac tiéu chuan thi nghiém

- TCVN 2092 : 2008 - Son va vecni - Xac dinh
thoi gian chay bang phéu chay;

- TCVN 9349 : 2012 - L&p phu mat két cdu XD -
Phuong phap kéo dit thir dd bam dinh nén;

- TCVN 2096 : 1993 - Son - Phwong phap xac
dinh d6 kho va thoi gian kho;

- TCVN 9406 : 2012 - Son - Phuwong phap
khong phéa hdy xac dinh chiéu day mang son kho.
3. Két qua va ban luan
3.1 M6i quan hé gitta ham lwgng nhwa va do
nhét clia son 16t epoxy goc dung moi

Trong nghién c&u str dung son 16t epoxy goc
dung moi dé quét 16t cho nén bé téng khd. Str dung
nhya epoxy E18, chidt déng ran A75 va hén hop
dung méi (Xylen + PM) dé ché tao ra cac son 16t co
dd nhét va ty 1€ dung moéi/nhwa khac nhau phuc vu
nghién ctru. Céac loai son 16t epoxy goc dung moi
duwoc ky hiéu la K1, K2, K3, K4, K5, chi tiét théng s6
ky thuat cla cac loai son I6t nhu sau bang 4.

Bang 4. Théng so k¥ thuat son l6t epoxy goc dung méi

Ky hiéu son 16t goc dung méi
TT Tén chitiéu
K1 K2 K3 K4 K5

1 | Pd nhét (giay) 22 36 52 78 95
2 Ham lwong nhua (%) 40 50 60 70 80
3 Lwong dung moi (%) 60 50 40 30 20
4 | Ty lé dung méi/nhwa (D/N) 1,5 1,0 0,67 0,43 0,25
5 | Thoi gian kho se mat (gio) 6 +0,5 6 +0,5 5 +0,5 5 +0,5 4 40,5
6 | Thoi gian kho thau cdp 1 (gid) 25 +1 24 +1 23 #1 22 #1 21 +1
7 | Thoi gian kho thau cédp 2 (gid) 59 +1 58 +1 56 +1 55 +1 52 +1
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Hinh 1, bi€u thi méi quan hé do nhdét phu
thudéc vao ty 1& dung mdi/nhwa (D/N) cla son 16t
epoxy gdc dung mdi, va thdy rang méi quan hé
nay c6 dang tuyén tinh, phwong trinh cé dang: y

100

= -57,806 x + 101,09; trong do: y la dd nhot; x =
D/N la ty 1é dung mdi/nhya, nghia la twong tng
vGi ty |&é D/N nhét dinh thi sé cé dé nhét twong
rng va nguoc lai.

90 L
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20
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0

B0 nhét (giay)

y =-57,806x + 101,09
R2=0,9186

0,0 0,5

1,0 1,5 2,0

T 18 D/N (%)

Hinh 1. MGi quan hé gitra dd nhét va ham lwgng nhua clia son 16t epoxy goc dung moi

3.2 Anh hwéng cua chiéu day mang son 16t dén
d6é bam dinh v&i nén bé tong kho

Pé xéac dinh anh huwdng clha chiéu day
mang son |6t dén dd bam dinh gilra son |6t va

nén bé tong kho, dé tai ti€én hanh st dung tht
son 16t K1 va K4 trén nén bé téng khd M; va

Ms. K&t qua duoc thé hién & bang 5 va bang
6.

Bang 5. Anh hudng clia chigu day mang son 16t K1 dén cutng do bam dinh giiva son 16t va nén bé téng khod

Cudng do bam dinh (MPa) theo dinh mic son 16t K1, g/m? (chiéu
TT Chi tiéu day m)
150 (50) 175 (57) 200 (65) 225 (74) 250 (84)
PO bam dinh cla son I6t K1 trén nén bé
1 tong kho M; (MPa) 2.2 2.2 2.3 2.3 2.2
PO bam dinh cla son 16t K1 trén nén bé
2 tong kho Ms (MPa) 4.2 4.1 4.2 4.2 4.1
Bang 6. Anh hudng clia chigu day mang son 16t K4 dén cutng do bam dinh giiva son 16t va nén bé téng khod
Cudng do bam dinh (MPa) theo dinh mic son 16t K4, g/m? (chiéu
- day m)
i Chitieu 150 (202) 175 200 225 250
(115) (132) (148) (164)
DO bam dinh clia son 16t K4 trén nén bé
1 tong kho Ms (MPa) 2.5 2.5 2.6 2.5 2.6
DO bam dinh ciia son 16t K4 trén nén bé
2 t6ng kho Ms (MPa) 4.1 4.1 4.0 4.0 4.1

Két qua clia bang 5 cho thay trong khoang dinh
mUrc tiéu hao clia son 16t K1 tir 150 g/m? dén 250
g/m? twong dwong véi chiéu day mang son 16t 1a 50

m dén 84 m thi cworng d6 bam dinh khéng c6 sw
thay doi dang ké

Két qua bang 6 ciing twong tw nhu bang 5,
trong khoang dinh muc tiéu hao cla son 16t K4 twr
150 g/m? dén 250 g/m? twong dwong véi chiéu day
mang son 6t tr 102 m dén 164 m thi cwdng do
bam dinh khong cé sw thay doi dang ké
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3.3 Anh hwéng clha chiéu day Ié6p son phu
polyurea dén dé bam dinh v&i nén BT kho

Pé xac dinh anh hudng cla chiéu day 1&p son
ph polyurea dén dd bam dinh ctia hé son polyurea
vG&i nén bé tong khé M; va Mg duoc quét son 6t K1
va K4. Két qua dwoc thé hién & Bang 7 va rd rang
rang cwong dé bam dinh gan nhw khong thay déi
khi chiéu day I&¢p son polyurea nam trong khoang

1,0 mm dén 3,0 mm.








