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TOM TAT

Bai bdo trinh bay mt s6 két qua khao sat tinh chdt co Iy cia mang son trén
€0 s& nhua epoxy st dung chét dong rén polyamide dugc bd sung chat bién tinh
diethylene glycol diglycidyl ether (DEG-1). Cac tinh chdt co ly ctia mang son dugc
xac dinh theo TCVN. Két qua nghién cGu cho thdy, véi ham lugng 4% DEG-1, tinh
chat ca Iy clla mang son dugc cai thién ro rét, do bén va dap tang 7,3%, @6 bong
mang son tang 1,7%, do cling mang son tang 28,4% véi ham lugng 2% DEG-1,
tuy nhién d mai mon giam 114,3%.

Tir khod: Son epoxy; nhua epoxy YD-128; chdt ding rdn G-5022; diethylene
glycol diglycidyl ether; bdt Zn0.

ABSTRACT

This paper presents some results on the physical-mechanical properties of
epoxy paint with hardener polyamide and added modifier diethylene glycol
diglycidyl ether (DEG-1). The physical-mechanical properties were defined
according to Vietnamase standards. The research results show that the physical-
mechanical properties of the paint film were significantly improved with 4% DEG-1
is added to the component of paint film, the impact resistance increases 7.3%, the
gloss value increases 1.7%, the hardness increses 28.4% with the addition DEG-1
2%, however the abrasion resistance of the paint film decreases 114.3%.

Keywords: Epoxy paint; epoxy resin YD-128; hardener G-5022; diethylene
glycol diglycidyl ether; powder Zn0.
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1. GIGI THIEU

San trén co s& nhua epoxy dugc st dung réng réi trong
nhiéu linh vuc khac nhau. Bén canh nhiing tinh chat co ly uu
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viét clia loai son nay vé kha nang dé bam dinh tot trén bé
mat nhiéu loai vat liéu khac nhau, dé cling cao, kha nang
chiu nhiét, chiu mai mon,... [1-3]. Viét Nam nam trong vung
khi hau nhiét déi ndng 4m, nén nhiét dé & muc cao nén viéc
st dung son epoxy véi muc dich bao vé cac cum chi tiét dién,
dién ti trong cdu trac téng thanh cang trd nén cap thiét [4,
5]. Tuy nhién, v&i nén nhiét d6 cao, viéc thi cdng loai son nay
gap phuc tap hon do mang son epoxy nhanh chéng bi déng
ran, nén doi hoi ky thuat va thao tac son pha thanh thao,...
Nham gidi quyét khé khan néu trén, nhiéu céng trinh khoa
hoc da nghién ctru b6 sung mét s§ chat bién tinh véi muc
dich kéo dai thai gian déng ran khau mach, dong thai thay
d6i mot 6 tinh chat ca ly clla mang son epoxy. Cac chat bién
tinh dién hinh dugc st dung la: cresyl glycidyl ether,
diethylene glycol diglycidyl ether, dibutyl phthalate, dioctyl
phthalate,... [6-8]. Hgp chat diethylene glycol diglycidyl
ether (DEG-1) dugc nghién ctu si dung cho vat liéu nhua
composite véi vai tro la chat bién tinh, chat pha loang lam
tang tinh linh dong cho pha nhuya, kéo dai thoi gian dong
ran,... déng thoi cai thién tinh chat co - ly cta vat liéu
composite [8-11]. Cac két qua khao sat tinh chat co - ly clia
mang san trén co s& nhua epoxy dugc bd sung chat bién
tinh DEG-1 cla bai bdo nay la huéng nghién ctu chua dugc
cac cong trinh khoa hoc quan tam nhiéu.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu, dung cu

Nhua epoxy (mac YD-128) (Kukdo, Han Quéc); dung
dich chat dong ran 50% polyamide trong xylene (mac G-
5022) (Kukdo, Han Quéc); diethylene glycol diglycidyl ether
(DEG-1) (LB Nga); xylene (Trung Quéc); butyl acetate (Trung
Quéc); acetone (Trung Quéc); thép tdm CT-3 (kich thudc
100 x 150mm) (Viét Nam); tdm hgp kim nhém (kich thuéc
150 x 10 x 0,2mm) (Viét Nam).

Bép dun c6 khdy tu (IKA C-MAG HS 7); can ky thuat
(Ohaus PR2202/E); c6¢ thay tinh 100ml (Schott-Duran, Burc);
dGa thuy tinh (Trung Quéc).
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2.2. Ché tao mau son

Dung méi hén hgp dugc pha véi thanh phan va ty Ié
khoi luong cac dung méi nhu sau: xylene : butylacetate :
acetone=4:4:3.

Khudy trén hén hgp nhua epoxy va chat bién tinh DEG-
1 tao hén hgp déng nhat, ti€p tuc b6 sung dung méi hén
hgp dén dung dich 50%;

Chuén bi sdn dung dich chat dong ran G-5022 theo ty 1&
(phan khoi lugng) nhua epoxy : chat déng ran =4 : 1. Pua
dung dich chat dong ran vao hon hgp dung dich nhua trén,
két hagp khudy trén déu dé tao dung dich déng nhat. B&
sung dung méi dé dugc dung dich véi dé nhdét thich hop
vGi muc dich phun 1én bé mat tam mau thép CT-3.

2.3. Ché tao tdm mau nghién ciu

D6i véi cac mau xac dinh dé6 béng mang san, dé ciing
mang son, d6 bam dinh va d6 bén va dap: Cac mau son
dugc son pht 1én bé mat tam mau thép CT-3 vdi kich thudc
L x W x H= 150 x 100 x 2mm, &n dinh mang son & nhiét do
phong trong thai gian it nhat 7 ngay. Tién hanh xéac dinh
cac chi tiéu.

D6i vGi mau xac dinh d6 bén uén: Lép son dugc phu lén
bé mat tdm hgp kim nhom véi kich thudc: L x W x H= 150 x
10 x 0,2mm, &n dinh mang son & nhiét @6 phong, do do6
bén uén sau it nhat 7 ngay.

Dai véi mau xac dinh dé bén mai mon: Lép son duoc
phi 1én bé mat tdm thép CT-3 hinh vuéng 100mm, day
3mm, 6n dinh mang son & nhiét d6 phong it nhat 7 ngay,
do d6 mai mon (chi s6 mai mon 1) trén thiét bi Taber, véi
banh mai mac CS-17.

2.4. Cac phuong phap xac dinh
Nhua epoxy (YD-128) Chét bién tinh DEG-1

b

Cée thuy tinh
(100 ml)
Khudy trén L
nhya dong nhat
Quét phl l Xac dinh tinh chat

Céc tm mau co' ly mang son | L‘l.l'a Ch(){l
At lié » thanh phan
vat liéu :

thich hgp

Hinh 1. So d6 thi nghiém

D6 bong mang son dugc xac dinh theo TCVN
2101:2016, st dung go6c do 60° trén may do dd béng 3 goc
20/60/85 cua hdang Rhopoint [12].

D6 day mang son dugc xac dinh bang phuong phép
siéu am theo TCVN 9760:2013 [13].

D6 cling mang son dugc xac dinh biang phép thi dao
dong tat dan cda con lac Persoz theo TCVN 2098:2007 [14].

D6 bam dinh mang son dugc xac dinh bang phuong
phap dao cat theo TCVN 2097:1993, st dung dao cat s6 2
[15].
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D6 bén va dap dugc xac dinh bang phép th tai trong
rdi, vét |dm c6 dién tich 16n theo TCVN 2100-1:2013 [16].

D6 bén udn dugc xac dinh bang phép thir uén truc hinh
tru theo TCVN 2099:2013 [17].

D6 chiu mai mon dugc xac dinh trén thiét bi Taber theo
TCVN 11474:2016 (ISO D4060:2010 - Standard test method
for abrasion resistance of organic coatings by the Taber
abraser) [18].

So dé thi nghiém dugc mo ta trong hinh 1.
3. KET QUA NGHIEN CUU VA THAO LUAN

Nhya epoxy YD-128 va chat déng ran G5022 dugc st dung
vGi ty 1& (phan khéi lugng) nhu sau YD-128/G-5022 = 4/1.

Ham lugng chat bién tinh DEG-1 dugc khao sat vai ty &
trong bang 1.
Bang 1. Thanh phan (phan khéi lugng) clia cdc mau son nghién cliu

Thanh phén MMO MM2 MM4 | MM8
Nhua epoxy 100 100 100 100
Chat dong ran 25 25 25 25
Chat bién tinh DEG-1 0,0 2,0 4,0 8,0

3.1. Su thay dai tinh chat co ly cia mang son epoxy

Mot sé tinh chat co ly cla mang son epoxy la: dé béng,
dé cling, d6 bén va dap va dd mai mon cé su thay déi dang
ké khi dugc b6 sung chat bién tinh DEG-1. K&t qua xac dinh
dugc téng hop trong bang 2.

Két qua xac dinh tinh chat co ly mang son dugc thé hién
trong bang 2.

Bang 2. Mot s6 tinh chdt co Iy cia mang son epoxy b sung DEG-1

Ky hﬂiéu D6 bong, GU D‘@ cing DA(} bénva D‘(} mai
mau mang son dap, kg.cm | mon, mg
MMO 1217 0,455 110 0,014
MM2 1218 0,584 114 0,033
MM4 1238 0,240 118 0,030
MM8 1243 0,246 110 0,014

Két qua bang 2 cho thay, khi tang ham lugng chat bién
tinh thi d& bong mang son tang tir 121,7 (miu chua thém
DEG-1) dén gia tri I6n nhat 13 124,3 véi mau son dugc bd
sung 8% DEG-1. V& mat cdu tric phan td, cé thé gidi thich
su tang lén cla d6 béng mang san nhu sau, & 2 dau phan
tr chat bién tinh dugc cau tao tir 2 nhom epoxy tuong tu
nhu cdu tric héa hoc clia epoxy YD-128, nén dé dang tham
gia phan lng déng ran véi chat déng ran, hon nira DEG-1
¢6 khéi lugng phan t thap tao ra hdon hgp c6 d6 nhét thap,
hén hop linh dong hon nén trong qua trinh hén hgp dong
ran da tao su san phdng cho mang son. Tuy nhién, DEG-1 &
néng do thap (2% so vGi nhua epoxy), chua tao ra su khac
biét nhiéu vé d6 bong.

VGi d6 ciing mang son, két qua bang 2 cho thay, khi
tang ham lugng chat bién tinh DEG-1, dé cing clia mang
son ¢6 xu huéng gidm kha nhanh, tir 0,455 d6i v6i mau
chua s dung DEG-1 xuéng 0,240 va 0,246 tuong Ung vGi

Vol. 58 - No. 6B (Dec 2022) e Journal of SCIENCE & TECHNOLOGY | 121



CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

cac mau st dung 4% va 8% DEG-1. Véi ham lugng 2% DEG-
1, d6 ciing mang son tang lén dén 28,4%. C6 thé ly giai vé
su tang dé cing nay nhu sau, véi lugng nho DEG-1, phan
I6n nhimng phan t& nay chén vao khoang khéng gian con
tréng khi epoxy YD-128 dong ran v&i G-5022, tao nén mat
d6 sap xép chat ché hon, do vay mang son dat d6 ciing cao
hon. G cac ham lugng DEG-1 I6n hon (4% va 8%), tao nén
su sap xép hén don cac phan ti khi dong ran, mac do chat
ché gidm nén dd ciing mang son gidm.

Phan Ung hda hoc tuong tac gilta nhém epoxy (trong
nhua YD-128 va DEG-1) vi nhdm amide (trong chat déng
ran G-5022) [19, 20] dugc mo ta trong hinh 2.

Ry—CO—NH—R; + CHy—CH—R — Ry—CO~0—CH—CHy—NH-—R,
\./

|
R

Hinh 2. Phan (ing giita nhom amide va nhém epoxy

Vat liéu son va vat liéu composite trén cg s& nhua epoxy
mang lai d6 bén va dap cao, day la uu viét néi troi ciia nhua
epoxy so vdi cac loai nhua khac. K&t qua xac dinh do6 bén va
dap cia mang son trong bang 2 cho thdy, khi tdang ham
luong DEG-1 tU 2% dén 4% thi d6 bén va dap tang tu 110
lén dén 114 va 118kg.cm. Tuy nhién, & ndng d6 st dung
chat bién tinh DEG-1 cao hon thi d6 bén va dap lai khéng
tang, gia tri git & muc 110kg.cm. Diéu nay c6 thé Ia do viéc
st dung 8% chat bién tinh 1a 16n, lugng nhua bi du thira
(thi€u chat déng ran) nén giam hiéu qua lién két mang tao
thanh dan dén dé bén va dap ciing bi giam theo.

Mét uu diém néi bat khac clia nhua epoxy la d& mai
mon rat nhd, kha nang chiu mai mon t6t han so véi cac hé
nhua khac. K&t qua xac dinh d6 mai mon trong bang 2 cho
thdy, viéc b6 sung DEG-1 da lam giam dd mai mon cla
mang son. Diéu nay cé thé gidi thich nhu sau, DEG-1 ¢6
khoi lugng phan ti thap da tao lién két v6i chat dong ran
tao ra polymer phan t chua du I16n lam gidm d mai mon
5o vGi mang san chi dugc déng ran béi cac phan ti 16n hon
(nhua epoxy) véi chat déng ran.

3.2. Khao sat mét sé chi tiéu khac ciia mang son

Mot s6 chi tiéu clla mang son ciing dugc xac dinh tai
phong thi nghiém Vilas 938, d6 la: D6 day mang son, d6
bam dinh, @& bén uén theo cac TCVN. Két qué dugc téng
hop trong bang 3.

Bang 3. Mot 50 chi tiéu co Iy cia mang son

quét. Véi chi tiéu vé dé bam dinh va d6 bén uén cho thay,
mang son trén co sé nhua epoxy dat d6 bam dinh cao, do
bén uén tét. Viec bé sung DEG-1 khong anh hudng nhiéu
dén cac tinh chat nay.

Hinh anh mot sé mau sau khi do dac, xac dinh cac chi
tiéu ca ly thé hién trén hinh 3.

Hinh 3. Hinh &nh cac tdm mau sau do dac

a) Do bén va dap; b) D6 mai mon; ¢) D6 bén udn; d) D bam dinh
4.KET LUAN

Két qua khado sat anh hudng ctia ham lugng hop chat
diethylene glycol diglycidyl ether (DEG-1) vdi vai tro la chat
bién tinh. VGi viéc bé sung DEG-1 vao trong thanh phan
clia mang son epoxy lam tinh chat co ly mang son thay déi
ré rét, d6 béng mang son tang 1,7%, dé bén va dap tang
7,3%, d6 mai mon giam 114,3%, d6 ciing mang son tang
cao nhat |a 28,4% vdi viéc b sung 2% DEG-1. K&t qua khao
sat cho thay, viéc lya chon ty 1& chat bién tinh DEG-1 thich
hgp la 4%. Mang son st dung DEG-1 lam tang do linh déng
cho hén hgp va kéo dai thai gian thi cdng phun pht hoac
quét Ién bé mat cac chi tiét can bao ve.

LOI CAM ON

Tap thé tac gid chan thanh cdm on Phong thi nghiém
VILAS 938/Vién D& bén Nhiét d6i da tao diéu kién dé

Két qua xac dinh cac chi tiéu trong bang 3 cho thay, véi
mau son st dung DEG-1 lam mang son dé dang dugc san
phéng va tao d6 déng déu nén mang son c6 d6 day nhé
hon, thuan tién trong qua trinh thi céng phun phl hoac
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Ky hiéu méu o day '::“9 son, | Do b:ifgl:""hr u?)’?n,b:;; g;g:]cvri\‘ién cac phép do trén cac trang thiét bi, may méc cla
MMO 53,73 1 1 .
MM2 36,96 1 1
MM4 35,03 1 1
MM8 3,73 1 1 TAI LIEU THAM KHAO

[1]. Nguyen Van Loc, 2005. Ky thuat son. Viet Nam Education Publishing
House.

[2]. Nguyen Quang Huynh, 2010. Cong nghe san xuat son, vecni. Science and
Technics Publishing House, Hanoi.

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

[3]. Nguyen Viet Bac, 2000. Vat lieu son va chat tao mang bao ve. Ministry of
National Defence - Socialist Republic of VietNam.

[4]. Xvichic A. A., Ivonhin V. N., 1998. Phan tich su thay doi trang thai ky
thuat cac chi tiet ky thuat trong khi hau nhiet doi co su dung phuong trinh hoi quy
tong quat. Vlietnam - Russia Tropical science and technology research Center,
Report Collection I1l, 49-54.

[51. Osminop V. A., 1998. Do ben nhiet doi va cac phuong phap nhiet doi hoa
cac san pham che tao may la he thong ky thuat phuc tap. Vietnam - Russia Tropical
science and technology research Center, Report Collection Il 7-25.

[6]. Ghaemy M., Riahy M. H., 1996. Kinetics of Anhydride and Polyaminde
Curing of Bisphenol A - Based Diglycidyl Ether Using DSC. Euro Polymer Journal,
Vol. 32, No.10, 1207-1212.

[7]. Berger J., Lohse F., 1985. Polymerization of p-cresyl glycidyl ether induced
by benzyldimethylamine. European Polymer Journal, Vol. 21, No. 5, 435-444.

[8]. Tuisov A. G., Belousov A. M., 2007. Study of the effect of modifying an
epoxy binder for fiberglass with an active diluent DEG-1. Polzunovskiy Bulletin No.
4,186 - 190.

[9]. Herbert P. Price, William J. Belanger, 1962. Production of glycidyl ethers.
Patent US 3.033.803.

[10]. Eric B. Ripplinger, Rajesh H. Turakhia, 2015. Polyamide hardeners for
epoxy resins. Patent US 2015/0252012 A1.

[11]. Moshinsky L., 1995. Epoxy resins and hardeners (structure, properties,
chemistry and topology of curing). Arcadia Press Ltd, Tel Aviv.

[12]. TCVN 2101:2016. Paints and varnishes - Determination of gloss value
at 20°,60° and 85°.

[13]. TCVN 9760:2013. Paints and varnishes - Determination of film
thickness.

[14]. TCVN 2098:2007. Paints and varnishes - Pendulum damping test.

[15]. TCVN 2097:1993. Paints - Gross cut test for the determination of
adhesion.

[16]. TCVN 2100-1:2013. Paints and varnishes - Rapid-deformation (impact
resistance) tests - Part 1: Falling-weight test, large-area indenter.

[17]. TCVN 2099:2013. Paints and varnishes - Bend test (cylindrical
mandrel).

[18]. TCUN 11474:2016. Standard Test Method for Abrasion Resistance of
Organic Coatings by the Taber Abraser.

Website: https://jst-haui.vn

[19]. Takeshi Horiuchi, Masahiro Nomoto, Ken Nanaumi, 1995. Reaction of
amides with epoxy compounds and its application. Japan thermosetting plastic
industry association, Vol. 16, No. 4, 23-30.

[20]. Komarova L. 1., Salazkin S. N., Vygodskii Ya. S., Vinogradova S.V., 1990.
New polymers and polymeric systems based on epoxide oligomers and
polyheteroarylenes - Review. Polymer Science U.S.S.R, Vol. 32, No. 8, 1493-1514.

AUTHORS INFORMATION

Do Dinh Trung', Dang Minh Thuy', Cong Ngoc Thang?,
Nguyen Doan Hoa?, Nguyen Ngoc Tue?, Pham Ngoc Son*,
Nguyen Thanh Ha*, Nguyen Minh Viet*

"Institute of Tropical Durability, Vietnam - Russia Tropical science and
technology research Center

2Faculty of Oil and Gas, Hanoi University of Mining and Geology

3chool of Chemical Engineering, Hanoi University of Science and Technology
“Sevices of Navy, Ministry of National Defence - Socialist Republic of VietNam
*Faculty of Chemical Technology, Hanoi University of Industry

Vol. 58 - No. 6B (Dec 2022) e Journal of SCIENCE & TECHNOLOGY | 123





