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TOM TAT

D3 nghién ciru 4nh huéng cda t 1& nhwa epoxy bién tinh diu ve (EDV), polyetylen
polyamin (PEPA) tGi phan img khau mach EDV bing PEPA & nhiét d§ thuomg va xdc dinh duoc
didu kién khéu mach thich hop & ti 1€ khéi lugng ciia PEPA/EDV = 0,3, tao mang khiu mach ¢6
d¢ cung twong d6i 0,25; phan pel 83,3 %; o treong 176,2 %, 46 bén va dap 200 kG.cm, d5 bén
udn 1 mm, d6 bdm dinh diém 0.

Tir khéa: nhua epoxy, diu ve, polyetylen polyamin, dong rin.

1. MO DAU

~ Nho ¢6 nhom epoxy, hydroxyl, ién két ddi nén nhya epoxy bién tinh diu thuc vit c6 thé
bién d6i, déng rin bing nhiéu phuong phép khéc nhau [1 - 11]. Céc két qua nghién ciu trude
day cua Phong Vit ligu cao su va diu nhya thién nhaen Vign Ky thuat nhiét don {1, 5 - 7] cho
thiy hé khau mach trén co s nhua epoxy bien tinh diu triu va polyetylen polyamin (PEPA)
dong ran & nhiét d§ thudng co cac tinh chét tét. Theo hudng nay PEPA da duoc sir dung dé dong
rin mot s6 nhya epoxy bién tinh céc dan khac nhau. Bai bao nay trinh bay cic két qua nghién ciu

anh hudng cia ham hrong polyetylen polyamin dén qu4 trinh khau mach nhira epoxy bién tinh dau
ve (EDV) ¢ nhiét d6 thudng,.

2. THUC NGHIEM
2.1. Nguyén liéu, héa chit

Nhwa epoxy bién tinh diu ve (EDV) do Phong Vét liéu cao su va diu nhya thi€n nhién,
Vién K§ thuft nhiét d6i ché tao, ¢6 ham lugng nhém epoxy 2 mol/kg, ham lirong diu 39 %.

Polyetylen polyamin (PEPA) loai P cia hing Aldrich, CHLB Pxrc, ¢6 cong thirc cau tao nhu
sau:



Nghién ciru dnh hudng cua ti 16 céc hop phin dén phan tmg khiu mach nhwa epoxy bién tinh...

H.N - (CH, - CIL. - NH), CH. - CH. - NH,

Dupg mdi HT-92 dugce pha ché tai phong Vit lidu cao su va diu nhya thién nhién, Vién K¢
thuat nhi€t d&i, Vién Han 14m Khoa hoc va Céng nghé Viét Nam.

2.2. Tao hé€ khiun mach

Céac hé khiu mach nghién ciru duoc tao bang cich trn déu nhua epoxy bién tinh diu ve va
polyetylen polyamin trong dung mdi HT-92 theo ti 1& khéi luong dugc trinh bay trong Bang 1.

Bing 1. Ti 1é theo khdi hrong cua cdc mAu nghién ciru.

S6 mau EDV PEPA
1 100 10
2 100 20
3 100 30
4 100 4()

2.3. Cac phwong phap phan tich, thir nghiém

Mang khiu mach duoc tao trén vién KBr dé do phé héong ngoal, trén kinh dé xdc dinh d6

clmg twong d6i; xéc dinh phan gel, 4 trwong hozc trén thép CT3 dé xdc dinh d6 bén va dap, do
bam dinh; trén tim d6ng dé xdc dinh d6 bén ubn.

2.3.1. Phan tich hong ngoagi

Su bién d6i cdc nhém dinh chizc trong qué trinh khau mach duge xdc dinh bing phd hdng
ngoat, trén may FTIR, NEXUS 670, Nicolet (M¥) tai Vién K¥ thuat nhiét dé, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Miu phan tich héng ngual 13 mang nhya duoc tao trén vién KBr, Bién d6i cia cic nhém
dinh chirc duoc xédc dinh dira vao su thay d6i cuong do hép thu dic trung cia ching. Su bién d6i
nay duo'c: x4c dinh bang phuong phap ndi chuidn theo cuong d¢ hip thu cia nhém CH no tai
2929 cm’’, khong thay d6i trong qud trinh khiu mach.

2.3.2. Xdc dinh phin gel, d6 truong

M3u khéi lugng m, dirgc ngm vao cnc du‘ng dung md1 HT-92 trong 24 gid. LAy méu ra
cin duoc khdi lugng m,, sdy khd trong ti sy & 50 °C dén khéi liromg khong d6i ms.

Phin gel, d6 truong dugc tinh theo cdng thire sau:
Phin gel (%) = [m3/ my]. 100 %.
Do truong (%) = [my/ m3]. 100 %,
trong do:
+ my: khdi lugng mau ban dau (g).
+ my: khéi lugng miu sau 24 gid ngam trong dung mdi (g).
+ my: khéi luong con lai cia mau m, sau khi siy kho (g).
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2.3.3. Xdc dinh dé cimg tuong doi

D¢ cing twong dbi cia miu dwoc xdc dinh bang dung cu PENDULUM DAMPING
TESTER model 300 cia CHLB Buc theo ti€u chuan ISO 1522 tai Vién K¥ thuit nhiét déi, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

2.3.4. D3 bén va dip

Duge xic dinh bang dung cu IMPACT TESTER, model 304 cia CHLB Puc theo tiéu
chuin ISO 6272 tai Vién KTND, Vién HLKH&CNVN.

2.3.3. B¢ bdam dinh

Puoc xdc dinh biang dung cu Elcometer Cross Hach Cutter ciia Anh, theo tiéu chuin ISO
2409 ta1 Vién KTND, Vién HLKH&CNVN.

2.3.6. Pg bén uon
Pucc x4c dinh bang dung cu 111 T — 1 theo tiéu chudn TOCT 6806 — 53.
3. KET QUA VA THAO LUAN
3.1. Nghién ciru khiu mach & shiét d¢ thiromg

Bién déi cdc nhém dinh chirc ciia céc hé nghién ciru trong qué trinh khiu mach dugc xdc
dinh bang phd hong ngoai.
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Hinh 1. Pho hong ngoai cua hé khiu mach PEPA/EDV = 0,3 tnréc (a) va sau 270 phit déng rén (b).

3.1.1. Phé hong ngoai cvia hé khdu mach trén co s¢ nhwa epoxy bién tinh déu ve va polyetylen
polyamin truede va sau khi khdu mach

Pho hong ngoai cia h¢ PEPA/EDV= 0,3 truéc va sau khi khau mach bing polyetylen
polyamin ¢ nhiét 9 thudng duoc trinh bay & Hinh 1.
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Naghién ciu dnh hudmg clia ti 1é céc h

hén dén phan tmg khdu mach nhira epox

bién tinh. ..

Bang 2. Bién ddi cac hdp thy dic tnmg cho c4c nhém dinh chitc cta hé khiu mach trén phé hr.':}ng ngoai

trong qué trinh khiu mach.
TT S6 séng (cm™) Dao déng dic trung Nhin xét su bién d6i
1 3364 Dao dong hda tri cua lién kétO-H Tang lén
Dao d6ng héa tri d6i ximg va bét dbi ;.
2 2929 xung cua CH trong — CH;- va -CH; KhOng thay dox
Dao dong héa tri cua .
3 1734 e e T et Khong thay déi
C =0 trong EDV
4 1370 Dac dong bién dang d6i ximg ciia -CH; Khéong thay déi
Dao ddong dac trung cta nhém epoxy ‘ n
5 917 trong EDV Giam manh

Két qua nghién ctru cdc hip thu dic trung cho céc nhém dinh chire trong céc hop phén cia
hé khau mach trén pho hong ngoai va bién doi cuia chiing trong qud trinh khau mach cho thiy
trong qua trinh khau mach, hép thu diic trung cho dao dong héa tn cua CH no tai 2929 cm™ ciing
nhu cumlg dd cua nd hau nhir khéng thay d6i. Cac héap thy dic tnung cho nhém epoxy tai 917
cm” glam rit manh sau khi khau mach. Vi vy, trong nghién ctru di khao siit bién déi cia nhém
niy bing phuong phdp ndi chuin theo hap thu dic tnng cia CH no tai viing 2929 cm™,

3.1.2. Bién doi nhom epoxy trong qud trinh khdu mach

Anh hudmg cua ti 18 khéi lugng PEPA/EDV dén chuyén héa nhém epoxy trong qud trinh

phén ing dugc trinh bay trén Hinh 2.
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Hink 2. Bién Ein'::ri ham lirgng nhém epoxy trong qud trinh déng rén.
Ti 1€ (khoi1 lugng) PEPA/EDYV: € (,1; B(,2; a 0.3; X0 4.
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Tir Hinh 2 c6 thé thdy khi tang ham luong chat déng ran PEPA trong hé, van téc chuyén
héa nhém epoxy ting. Vo mau co ti 1€ PEPA/EDV = 0,1; 0,2 sau 480 phiit phan tmg nhém
epoxy van chua chuyen héa hét, mau cé t1 16 PEPA/EDV = 0,1 con dir 17 % nhém epoxy sau
480 phiit phan img. Mau ¢6 ti 1¢ PEPA/EDV= 0,3 sau 270 phat phan ung nhém epoxy chuy:j:n
héa hoan toan, mau ¢ ti 1€ PEPA/EDV= 0,4 chi sau 150 phiit phan img nhém epoxy da chuyén
héa hiu nhu hoan toan.

3.1.3. B¢ cung twong doi

Bién déi d6 cirng twong ddi caa hé PEPA/EDV vdéi céc ti 1€ PEPA/EDV khic nhau trong
qué trinh déng ran dwgc trinh bay trén Hinh 3.
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Hinh 3. Bién ddi d6 cumg tuong dbi cua hé EDV/PEPA trong qué trinh déng ram.

Ti 1& (kh6i luong) PEPAJEDV: ¢ 0,1; M (2; ~0,3; %04,

Tix Hinh 3 c6 thé thdy két qua xdc dinh d6 cimg twong déi tuong img véi két qua bién dbi
nh6m epoxy trinh bay trén hinh 2. Khi tang ham lugng PEPA, trong 2,5 gio diu van toc phin
irng va the d6 tang dd cimg tuong dbi cia mang phu déu ting. Tuy nhién, sau 2.5 gio dd cimg
nrong d6i cia hé PEPA/EDV = 0.4 khnng tang nira, trong klu d¢ cumg twong d6i cia hé
PEPA/EDV = 0,3 van tiép tuc ting, dat gia tr cao nhat va khéng thay d6i sau 4,5 gio phan (mg.
Diéu nay c6 thé giai thich 1a o ti 1& PEPA/EDV = 0,4 da du amin. Vi thé sau 2,5 10 phan img
céc nhém epoxy d4 hét, cic dau mach phdt trién déu 13 nhém amin, hé khéng thé ti€p tuc khau
mach dugc nita, do d6 46 cung khéng ting. Nhu véy, khi nhém epoxy trong hé hét, khéng cdn
phan irng khiu mach. Két qua xic dinh phfin gel caa hé PEPA/EDV = 0,3 (Hinh 4) sé& khing
dinh thém diéu nay.

3.1.4. Bién doi phan gel, do triong

Két qua x4c dinh bién d6i phan gel, d6 trrong cia hé PEPA/EDV = 0,3 theo thoi gian déng
rin dvgc trinh bay trén Hinh 4.
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Hinh 4. Bién dé6i phan gel, d& trirong cia hé PEPA/EDV = 0,3 theo théi gian.

Tir Hinh 4 c6 thé thay trong 270 phiit dau phén gel tang theo thdi gian khin mach. Sau 45
phit, 60 phiit, 120 phut, 180 phit va 270 phit phin gel cé cac gid tri twong img 1a 19 %, 46.2 %,
65 %, 75,5 % va 83 %. Sau d6 phan gel hau nhur khong déi khi kéo dai théi gian phdn img. O
thot gian 270 phit, d6 treong gidm xudng con 176,2 %, sau d6 hiu nhu khong d6i. Két qua xdc
dinh phan gel, 46 trwong trén Hinh 4 phit hop véi su bién ddi nhém epoxy trén Hinh 2, 46 climg
tuong déi trén Hinh 3. Sau 270 phiit nhém epoxy chuyén héa hét, d6 cimg tuong d6i, phan gel,
dd truong cung khong thay doi khi kéo dai thoi gian phan ang. Vi vay, da tién hanh x4c dinh
phan gel ctia cdc miu ¢6 ti 16 PEPA/EDV khéc nhau tai thoi diém nhém epoxy chuyén héa hét
(Bang 3).

Bdng 3. Phin gel cua cdc hé ¢6 ti 16 PEPA/EDV khic nhau sau khi déng rén ¢ nhiét do thudng.

Tile F_EII’ChA{;;E o) | Thei gian (phit) Phin gel (%)
0.1 390 68,2
0.2 300 74,6
0.3 270 83,3
04 180 76,3

Tir Bang 3 ¢6 thé thiy mau v6i ham lwong PEPA/EDV = 0,3 sau khi déng rén ¢6 phén gel
cao nhét, dat 83,3 %. Mau niy ciing c¢6 d6 cirng tuong dm cao nhit, dat 0,25. Mang nhua ban
diu long, dinh, sau khoang 270 phiit phan ing di trd nén rin, danh va hdu nhu khong tan.
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3.1.5. Mt 50 tinh chit co Iy khic

Nhur vay ti 18 PEPA/EDV = 0,3 dugc lua chon 1a ti 1€ thich hop dung dé xdc dinh mét s6 tinh
chét co ly. Sau 270 phiit déng rin & nhiét d thuong mang phi ¢6 céc tinh chat:

D6 bén va dip: 200 kG.cm.
D6 bam dinh: Piém 0.

P06 bén udn: 1 mm.

4. KET LUAN

Qua nghién ciru pho hong ngnal cua h¢ khau mach trén co s¢ nhya epoxy bién tinh diu ve
va polyetylen polyamin trudc va sau khi khdu mach da hua chon duge cdc hap thu dic trung cho
nhom epoxy tai 917 dé x4c dinh bién d6i cia nhém dinh chirc nay trong qua trinh khau mach,
ndi chudn theo hip thu cha lién két CH no tai 2929 cm™' khong thay déi trong qué trinh phan
{rng.

Csc két qua nghién citu bién d6i nhém epoxy, phin gel, d6 trwong va do cimg tuong dbi
ciia hé PEPA/EDV di cho thdy ti 1é PEPA/EDV =0,3 Ia ti 1€ thich hop dé tao mang khiu mach
¢6 tinh chét tdt. O ti 1¢ ndy mang pha dat dé cimg tuong doi cao nhét 1a 0,25; dd bén va dap dat
200 kG.cm; dé bdm dinh diém Q; 36 bén udén 1 mm; phin gel va d0 tnrong tirong g 13 83,3 %
va 176,2 % sau 270 phiit phan \ng & nhiét dé thuong.

Léri cdm om. Tép the tic gid chin thanh cam on Chuong trinh H tro c4n bd khoa hoc tré cia Vién Han
Iam Khoa hoc va Cong nghé Viét Nam d3 hé trg kinh phi dé hodn thanh ¢Ong trinh nay.
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ABSTRACT

STUDY OF THE INFLUENCE OF THE CONSTITUENT’S RATIO ON THE
CROSSLINKING OF CASTOR OIL MODIFIED EPOXY RESIN BY POLYETHYLENE
POLY AMINE

Do Minh Thanh" ", Le Xuan Hien', Nguyen Tien Dung’

'Institute for Tropical of Technology, VAST, 18 Hoang Quoc Viet str., Cau Giay, Hanoi
’Faculty of Chemistry, Hanoi National University of Education, Cau Giay, Hanoi

"Email: thanhnau.vn@gmail. com

Influence of the contents of epoxy resin modified by castor oil (ECO), polyethylene
polyamine (PEPA) on the crosslinking reaction of ECO by PEPA has been studied and the
weight ratio of PEPA/ECO = 0.3 has been determined to be optimal condition for formation of

the cured coating having gel fraction, swelling degree, flexibility, adhesion, impact resistance,
and relative hardness 83.3 %: 176.2 %: 1 mm, 0 point, 200 kG.cm and 0.25, respectively.

Keywords: epoxy resin, castor oil, polyethylene polyamine, curing.
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