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Abstract

Study on the effects of rubber liquid CTBN (copolymer carboxyl terminated butadien-acrylonitrile) to mechanical
properties of polymer coating film based on epoxy resins DER 331 and DER 671X75. Dispersion of CTBN in epoxy
resin by stirring 500 rpm at 60-65 °C in 30 minute. The results show that CTBN is good dispersed in epoxy DER 331
and 10 % CTBN in DER 331 has increased mechanical properties of polymer coating film epoxy DER 331. However,
CTBN is bad dispersed in epoxy DER 671X75 and decreases mechanical properties of polymer film epoxy DER

671X75.
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1. MO PAU

Nhura epoxy sau khi dong ran c6 cac uu diém nhu
bén nhiét, chiu n mon, bam dinh tot 1én céc vat lidu
khac nhau nén nhya epoxy dugc st dung lam mang
pht bao vé két cau thép va cac cong trinh xdy dung.
Tuy nhién nhugc diém cua vat liéu epoxy la don, do
déo dai kém. Vi vay di co nhiéu cong trinh nghién
ctru nhim nang cao d6 déo dai ciia nhwa epoxy
(toughness). Dé cai thién d6 déo dai ctua nhyua epoxy
thuong duogc thuc hién theo hai phuong phap: cai
thién trén mach chinh ciia epoxy bang cach este hoa
nhom epoxy véi nhdm cacboxyl trong axit béo tao
epoxy este hodc bién tinh bang chat dong rin. Gan
day cao su long da duogc st dung nhu la mét tac
nhan dé nang cao do déo dai cua nhya epoxy [1, 3-
6]. Cao su long nhu CTBN (carboxyl-terminated),
ATBN (amine-terminated) da duoc nghién ctu dé
cai thién do déo dai ciia nhya epoxy khdi lugng phan
tir thap nhu Epikote 828 [1, 4]. Trong céc nghién
ctru nay da tron CTBN v6i nhya epoxy ¢ nhiét do
60-70 °C dé cai thién do déo dai cua vat liéu. Trong
mot cong trinh khac, phan ung gitra nhém cacboxyl
trong cao su long CTBN vdi nhom epoxy trong nhya
epoxy dugc thuc hién & nhiét do 170 °C [5]. Tuy
nhién, viéc cai thién d6 déo dai cta nhwa epoxy khoi
lugng phan tr cao nhu DER 671X75 vdi CTBN hién
chua duogc nghién cuu.

Trong bai bao nay, di tién hanh nghién ctru anh
huéng cia ham lugng cao su long CTBN va kha
nang phan tan ctia CTBN dén tinh chit co hoc ciia
mang polyme trén co s¢ nhya epoxy DER 671X75
va nhya epoxy DER 331.

2. THUC NGHIEM
2.1. Héa chit

Nhya epoxy DER 331 (Dow Chemicals): duong
luong epoxy (EEW) 182-192 g/eq, ham lugng nhém
epoxy 22,4-23,6 %, do nhét ¢ 25 °C 11000-14000
mPa.s, khdi luong riéng ¢ 25 °C 1,16 g/cm®.

Nhya epoxy DER 671X75 (Dow Chemicals):
duong lugng epoxy (EEW) 430-480 g/eq, ham
luong nhom epoxy 9-10 %, do nhét & 25 °C 7500-
11500 mPa.s, ham luong rin 74-76 %, khdi luong
riéng & 25°C 1,09 g/cm?®.

Chat déng ran polyamide Epicure 3125 (Hexion):
chi s6 amine 330-360 mgKOH/g, duong lugng amin
(AHEW) 127 gleq, d6 nhot ¢ 40 °C 8000-12000 cP.

CTBN (My¥): copolymer carboxyl terminated
butadien-acrylonitrile (Hypro™ Reactive Liquid
Polymers 1300X31 CTBN, tén thuong mai Hycar
1300X31, do nhét 60000 mPa.s & 27 °C, ham lugng
nhom arylonitril 10 %, khéi lugng phan tir 3800,
nhiét do thuy tinh hoa -66 °C).
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2.2. Chuan bi mau

2.2.1. Chudn bi cdc mau CTBN phdn tdn trong nhua
epoxy

Can lugng CTBN va lugng nhua epoxy theo ty 1€
vao cbc thuy tinh 250 ml, dung bép cach thuy, may
khudy co. Gia nhiét hdn hop dén 60-65 °C va khudy
co hoc tir tir sau d6 nang téc do khudy lén 500
vong/phut trong 30 phut d&& cho CTBN phén tan déu
trong nhya epoxy.

2.2.2. Ham luvong CTBN khdo sat

Chon cac ty 1€ 0; 2; 4, 6; 8; 10 PKL CTBN so
v6i 100 PKL cta nhya epoxy DER 331.

Chon ty 1€ 0,5; 1; 2; 3 PKL CTBN so voi 100
PKL rin ciia nhya epoxy DER 671X75.

2.2.3. Chudn bj cdc mau mang polyme

Céc miu nhya epoxy/CTBN duoc dong rin voi
Epicure 3125 theo ty 1é. Can Ilugng nhya
epoxy/CTBN véi luong chat dong ran Epicure 3125
theo ty 1¢ tinh toan. Piéu chinh d6 nhét ciia hdn hop
bang dung mdi xylen, tién hanh tao mang trén thép.
Cac miu thép dugc chuan bi theo tiéu chudn, xu 1y
bé mit bing phuong phdp co hoc, cha nham, ria
sach dau mé bang dung moi axeton, sau dé sy kho.
Cac mau mang son dugc gia cong bang phuong
phap lan c6 d6 day 50-60 pm.

2.3. Phuong phap phan tich

Ham lugng nhom epoxy dugc xdc dinh theo
phuong phap nitrat thiy ngan vdi dung dich phan
ung HCl/dioxan [3].

Xac dinh ham lugng phan gel bang cach trich ly
bang axeton trong bo Soxhlet véi thoi gian 10-12
gio.

Anh SEM chup trén méy Hitachi S4800 (Nhat
Ban).

2.3. Phwong phap xac dinh tinh chit co Iy cia
mang phu

Do bén udn cua mang dugc xac dinh theo tiéu
chuin ISO 1519:2002, trén dung cu Erichsen, model
266.

Do bén va dap duogc xac dinh theo ti€u chuén
ISO 6272 trén dung cu Erichsen, model 304.

Do bén cao xude duoc xac dinh theo tiéu chuin
ASTM 7027, phuong phap Clement trén dung cu
Erichsen, model 239/11.

Tran Vinh Diéu va cong sw

P bam dinh dugc xac dinh theo tiéu chuén
ASTM D3359 trén dung cu Erichsen, model 295.

Bé day mang son khd dugc xac dinh theo tiéu
chudn ASTM D1005 trén dung cu Erichsen, model
296.

3. KET QUA VA THAO LUAN

3.1. Xac dinh ham lugng lwgng nhém epoxy cia
nhua epoxy DER 671X75 va DER 331

Dua vao phuong phap phan tich st dung thuy
ngén nitrat, xac dinh dugc ham lugng nhom epoxy
ciia nhya DER 671X75 bang 9,52 % va cua nhya
DER 331 bang 23,16 %.

3.2. Khio sat anh huwéng cua chat déng rin
Epicure 3125 dén mirc d§ déng rin cia nhua
epoxy DER 671X75

Luong chat dong rin bang amin cho nhua epoxy
duogc tinh theo cong thuec:

AHEW

%amin = .100%

Trong do: EEW (g/eq) la duong luong epoxy
AHEW (g/eq) 1a duong lugng amin.

Chat dong ran Epicure 3125 Ia oligome, nén dé
tinh toan lugng chat dong rin can thiét cho nhya
epoxy DER 671X75 dung céc ty 1€ 25; 35; 45; 55;
65 PKL cua Epicure 3125 so v4i 100 PKL nhua
DER 671X75.

Céc ché do dong ran khao sat & nhiét do thuong
va ¢ 60 °C. Két qua trinh bay ¢ hinh 1 va 2.
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Hinh 1: Ham lugng ph,én gel cua nhya epoxy
DER 671X75 dong ran bang Epicure 3125
O nhiét d6 thuong
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Hinh 2: Ham lugng phﬁn gel cua nhya epoxy
DER 671X75 d6ng ran bang Epicure 3125 & 60 °C

Ttr hinh 1 va 2 nhan thay, mic d6 déng rin cao
nhat 1a voi ty 1& dong ran 35 PKL Epicure 3125 so
véi 100 PKL DER 671X75, dat duoc 97 % tuong
ung thoi gian phan ung la 6 ngay va 120 phut.

3.3. Khéo sat danh hwéng cia chat déng rin
Epicure 3125 dén mirc do déng rin cia nhwa
epoxy DER 331 ¢ 60 °C

Mirc d6 dong cua td hop DER 331/Epicure 3125
dugc khao sat & 60 °C. Két qua trinh bay ¢ hinh 3.

Tir hinh 3 cho thdy, mirc d6 dong rin cao nhét
dat dugc (97,2 %) v6i ty 186 déng rin 60 PKL
Epicure 3125 so voi 100 PKL DER 331, dat dugc
sau thoi gian phan tmg 210 pht & nhiét do 60 °C.

3.4. Kha nang phéan tan cia cao su long CTBN
trong nhua epoxy DER 671X75 va epoxy DER
331

Két qua nghién ctru [1] vé kha nang phén tan cta

Nghién ctru anh huong cua cao su...

cao su léong CTBN trong nhya epoxy Epikote 828
voi ty 16 CTBN/Epikote 828 = 6/100 PKL bang
phuong phap khudy co hoc va khudy co hoc két hop
voi khuay siéu 4m, cho thiy khong co sy khac biét
dang ké vé kha nang phan tan khi sir dung khudy co
hoc két hop vé6i khuay siéu am.

Trong bai bao nay kha ning phan tan cia cao su
long CTBN trong nhua epoxy DER 671X75 va DER
331 dwoc nghién ciru bang phuong phap khudy co
hoc véi toc dd 500 vong/phit ¢ nhiét do 60-65 °C
trong thoi gian 30 phut. Panh gid muc d§ phan tan
CTBN trong nhya epoxy DER 671X75 va DER 331
bang anh SEM thé hién qua hinh 4 va 5. Trang thai
cia cic to hop DER 331/CTBN va DER
671X75/CTBN thé hién trong bang 1.
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Hinh 3: Ham luong phﬁn gel cuia nhya epoxy DER
331 dong rang bang Epicure 3125 ¢ 60 °C

Két qua bang 1 cho thdy CTBN phan tan t6t
trong nhya epoxy DER 331 c¢6 khéi lugng phan tir
thip, t6 hop DER 331/CTBN trong su6t, khong mau
twvong tu nhu trang thai cua DER 331. Trong

Bang 1: Ham lugng CTBN phén tan trong nhya epoxy DER 331, DER 671X75 va
mau sac trang thai ctia to hgp CTBN/epoxy

STT ?F;I_Pl(all\)l D(Epiiil DEF\EP6|Z3<75 Ky hiéu miu Mau séc, trang théi
1 0 100 - 331 Khdng mau, trong suodt, long
2 4 100 - 331-4 CTBN Khong mau, trong subt, 10ng
3 6 100 - 331-6 CTBN Khong mau, trong sudt, 16ng
4 8 100 - 331-8 CTBN Khong mau, trong sudt, 1ong
5 10 100 - 331-10 CTBN Khong mau, trong suot, long
6 0 - 100 671 Khoéng mau, trong suot, long
7 0,5 - 100 671-0,5 CTBN Duc, trang stra, long
8 1 - 100 671-1 CTBN Duc, trang sira, long
9 2 - 100 671-2 CTBN Puc, tring sira, long
10 3 - 100 671-3 CTBN Puc, tring sira, long

“tinh theo phin rén khong ¢6 dung méi ctia nhya epoxy DER 671X75, c6 75% rin trong dung méi xylen.
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khi d6 t6 hop DER 671X75/CTBN c¢6 mau tring Anh SEM danh gia kha ning phan tan cia
sita, duc khi phan tan CTBN vao, chimg to CTBN  CTBN trong DER 671X75 va DER 331 thé hién &
khong phan tan duoc t6t vao nhya epoxy ¢ khdi  cac hinh 4 vas.

lwong phén tir 1én nhu DER671X75.

ICT-VAST b : 5.0kV X250 WD 8.0mm  100um

Hinh 4: Anh SEM cua t6 hop DER 671-1 CTBN/Epicure 3125 véi d6 phong dai 250 1an

ICT-VAST b g LEI 5.0kVY X250 WD 79mm  100um

A

Hinh 5: Anh SEM ciia t6 hop DER 331-10 CTBN/Epicure 3125 v&i do phong dai 250 1an

Anh SEM véi d6 phong dai 250 lan tir hinh 4 Trong khi d6, CTBN phan tan tét trong nhua
cho thiy cac hat cao su CTBN phan tan khong tot epoxy DER 331, trang thai cta t6 hgp DER 331-10
trong nhya epoxy DER 671X75, c¢6 thé thdy rit CTBN trong sudt khdng mau, ddng nhét gidng nhu
nhiéu cac hat cao su CTBN phén tan rai rac, cac hat trang thai ban dau cta nhua epoxy DER 331. Anh
CTBN c¢6 kich thude 16n nho khac nhau trung binh  SEM tir hinh 5 v6i d6 phong dai 250 1an, hau nhu
khoang 5-10 pm. khong thiy 1 cac hat cao su CTBN do tao thanh hdn
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hop dong nhat trong nhya epoxy DER 331, kich
thudc cac hat cao su CTBN trung binh khoang
50-60 pm.

3.5. Anh huéng ciia ham lwong CTBN dén tinh
chat co ly mang polyme epoxy DER 331 va DER
671X75

Tinh chat co 1y cia mang phu trén co so to hop
DER 331/CTBN, DER 671X75/CTBN trinh bay
trong bang 2.

Nghién ctru anh huong cua cao su...

Tir bang 2 nhan thiy, dbi voi mang pha epoxy
DER 331/Epicure 3125 tinh chat co 1y déu rat kém:
d6 bén va dap (2,5 kg.cm), bam dinh (3B) va bén
u6én (6 mm). Tuy nhién, khi c6 bo sung cao su long
CTBN thi mang phi coa t6 hop DER
331/CTBN/Epicure 3125 cai thién rd nét tinh chét co
ly, khi ting dan theo ham lugng CTBN thi d6 bén va
dap ting, bén udn cling ting dan, d6 cao xudc va
bam dinh tét hon va ty 16 CTBN/DER 331 = 10/100
PKL 1a t6t nhat. Két qua nay ching to sy phan tan
t6t cia CTBN vao DER 331, qua d6 cai thién tinh
chat co hoc ctia mang phit DER 331.

Bdng 2: Tinh chat co 1y cia mang phii polyme trén co s¢ nhya epoxy DER 331/CTBN va DER
671X75/CTBN dong ran bang Epicure 3125

Stt | Ky hiéu miu bo g(znc\;ﬁ)dap PO bén ubn, mm | Do cdo xude, N | D bém dinh
1 331 25 6 2 3B
> | 33L-4CTBN 5 8 2 4B
3 | 3316 CTBN 75 5 4 2B
4 | 33L8CTBN 10 3 3 4B
5 | 33110 CTBN 20 2 4 4B
6 671 5 2 3 5B
7 | 671-05CTBN 5 6 3 5B
8 671-1 CTBN 10 3 3 3B
9 6712 CTBN 75 5 3 0B
10 | 671-3CTBN 75 7 3 0B

Dbi véi mang phu epoxy DER 671X75/Epicure
3125 c6 d6 bam dinh rét tot (5B), do bén ubn (2
mm) va do bén cio xudc (3N), tuy nhién mang rat
don, chiu va dap kém (5 kg.cm). T6 hop DER
671X75/CTBN/Epicure 3125 v4i ham lugng CTBN
tang dan co cai thién phin nao d6 bén va dip tuy
nhién khong dang ké, nhung cac tinh chat khac nhu
bén udn va dic biét bam dinh rat kém. Két qua nay
cho thdy CTBN khéong phan tan tét trong nhua
epoxy c6 khdi lugng phan tir cao nhuw DER 671X75,
cac hat cao su CTBN trdi 1én bé mit nhyra epoxy 1am
giam tinh bam dinh.

4. KET LUAN

1. Pi khao sat anh hudéng ctua ham lugng chat
dong ran Epicure 3125 dén muc d6 déng rin cua
nhwa epoxy DER 671X5 va DER 331. Béi v6i nhua
epoxy DER 671X75 mirc d6 dong rén tot nhat 1a 97
% voi ty 1€ DER 671X75/Epiure 3125 = 100/35
PKL v6i thoi gian déng ran 1a 6 ngay & nhiét do
thuong va 120 phit & 60 °C. Dbi véi nhua epoxy
DER 331 muc d6 déng ran t6t nhit 1a 97,2 % véi ty
1&¢ DER 331/Epicure 3125 = 100/60 PKL véi thoi
gian déng ran 210 phat & 60 °C.

2. Cao su long CTBN phan tan tét trong nhya
DER 331 bang phuong phap khudy co hoc téc do
500 vong/pht trong 30 phit ¢ 60-65 °C.

Cao su long CTBN khong phéan tan tét trong
nhya epoxy DER 671X75.

3. Tinh chit co hoc ciia mang phi trén co so td
hop DER 331/CTBN/Eipcure 3125 da dugc céi thién
voi ty 1€ DER 331/CTBN = 100/10 PKL.

T6 hop DER 671X75/CTBN/Epicure 3125 1am
giam tinh chit co 1y so v&i t6 hgp DER
671X75/Epicure 3125. Cao su long CTBN khong cai
thién duoc do bén co 1y cua mang phu trén co s&
nhya epoxy DER 671X75.
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