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TOM TAT

P& nghién @u anh hrong aia ti 1¢ nhya epoxy bin tinh diu ve (EDV), polyetylen
polyamin (PEPA)di phan ttng khau rach EDV hing PEPAS nhiét d6 thuong va xaatinh duoc
diéu kién khau mach thich yp ¢ ti 1& khdi lwong aia PEPA/EDV = 0,3,ab mang khau ach cé
d6 cirng trong ddi 0,25 phin gel 83,3 %t truong 176,2 %o bén vadap 200 kG.cmgdo bén
uén 1 mm,d6 bam dinhtiém 0.

Tu khéa:nhira epoxy, du ve, polyetylen polyamiddng rin.

1. MO PAU

Nho ¢6 nhom epoxy, hydroxyl, liénék d6i nén nhra epoxy bin tinh diu thyc vt c6 th
bién d6i, déng #n bing nhéu phrong phap khac nhau [1 - 11]. Caét kjua nghién @u truge
day aia Phong \it liéu cao su vaali nhra thién nhién, \dn Ky thuat nhiét déi [1, 5 - 7] cho
thiy h¢ khAu mach trén o s nhya epoxy bin tinh du trau va polyetylen polyamin (PEPA)
d6ng Bn & nhigt do thuong co6 cac tinh ¢t tét. Theo wong nay PEPATA duoc st dung dé dong
ran mot sb nhya epoxy bin tinh cac du khac nhau. Bai b4o nay trinh bay cécdua nghién ¢u
anh hréng aia hamirgng polyetylen polyamirén qué trinh khau ach nhra epoxy bén tinh diu
ve (EDV) ¢ nhiét do thuong.

2. THUC NGHIEM
2.1. Nguyén [gu, hoa ctit

Nhya epoxy hin tinh diu ve (EDV) do Phong 3 liéu cao su va il nhra thién nhién,
Vién Ky thuat nhiét doi ché tao, c6 hamiong nhdm epoxy 2 mol/kg, hamdng cau 39 %.

Polyetylen polyamin (PEPA) #P aia hang Aldrich, CHLBDic, c6 cong thc ciu tao nhr
sau:
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H.N - (CH, - CH, ~ NH), — CH, — CH, — NH,

Dung mdi HT-92dugc pha ch tai phong VAt liéu cao su vaal nhra thién nhién, \an Ky
thuat nhiét daoi, Vién Han 1dm Khoa éic va Cong ng Viét Nam.

2.2. Tao hé khau mach

Céc I¢ khau nach nghién 6u duoc tao bing cach tn déu nhra epoxy bin tinh diu ve va
polyetylen polyamin trong dung moi HT-92 thédétkhoi lugng dugc trinh bay trong Bng 1.

Bang 1 Ti lé theo kidi lugng aia cac ru nghién éu.

S5 mau EDV PEPA
1 100 10
2 100 20
3 100 30
4 100 40

2.3. Céc phrong phép phéan tich, thir nghiém

Mang khau rach duoc tao trén vién KBrdé do pho hong ngai, trén kinhdé xacdinh do
cing trong doi; 'xéc gijnh prﬁn gel,d6 tm‘orng’hcilc trén thép CT3d¢é xacdinh d6 ben vadap, do
b&m dinh; trénam dong dé xacdinh do bén uon.

2.3.1. Phan tichdéng ngai

Sy bién d6i cac nhémdinh chic trong qué trinh khau aoh duoc xacdinh king pto hdng
ngaai, trén may FTIR, NEXUS 670, Nicolet M tai Vién Ky thuat nhiét doi, Vién Han l1am
Khoa hpc va Céng ngh Viét Nam.

Mau phan tich Bng ngai la mang nlra dugc tao trén vién KBr. Bén d6i cua cac nhém
dinh chic dugc xacdinh dra vao & thaydéi cuong do hap thy dic treng aia ching. $ bién doi
nay duoc xacdinh king phrong phap i chuin theo @ong d6 hap thu caa nhém CH noai
2929 cnt, khdng thaydoi trong qué trinh khau mch.

2.3.2. Xaetinh phin gel,dg truong

Mau khoi luong m duoc ngam vao @c dung dung moi HT-92 trong 24 @i Lay mau ra
candugc khbi lugng m, siy khd trong ¢ siy & 50°C dén khdi lwong khéngddi ma.

Phin gel,do truong duoc tinh theo céng tit sau:
Phn gel (%) = [m/ my]. 100 %.
b6 treong (%) = [m/ mg]. 100 %,
trong do:
+ my: khdi luong miu bandau (g).
+ my: khéi lugng miu sau 24 gi ngam trong dung méi (g).
+ my: khoi lugng con 4i caa miu my, sau khi 8y kho (g).
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2.3.3. Xaatinh dg cirng trong doi

D¢ ciing trong doi cia miu duoc Xac dinh bing ding i PENDULUM DAMPING
TESTER model 300t@ CHLBDrc theo tiéu chin ISO 15224i Vién Ky thuat nhiét dai, Vién
Han 1am Khoa bic va Céng nghViét Nam.

2.3.4.D¢ bén vaddp

DPuoc xacdinh bing ding a1 IMPACT TESTER, model 304u@ CHLB Duc theo tiéu
chuan ISO 62724i Vién KTND, Vién HLKH&CNVN.

2.3.5.D6 bam dinh

Pugc xacdinh king ding ax Elcometer Cross Hach CutteiacAnh, theo tiéu chim ISO
2409 ti Vién KTND, Vién HLKH&CNVN.

2.3.6.D¢ bén wn
Pugc xacdinh king ding ax LI T — 1 theo tiéu chin TOCT 6806 — 53.

3. KET QUA VA THAO LUAN
3.1. Nghién @&u kh&u mach ¢ nhiét d¢ thwong

Bién doi cac nhémdinh chic cia cac B nghién @u trong qua trinh khau aoh dugc xac
dinh king prb hong ngai.

70"
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40-
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Do truyén qua (%)

S . . . . . . . . . . . !
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S6 séng (crif)
Hinh 1 PK hong ngai cia k¢ khau mch PEPA/EDV = 0,3 tréc (a) va sau 270 phdéng &n (b).
3.1.1. Pld hong ngai ciia hé khau nach trén @ s5 nhira epoxy hin tinh diu ve va polyetylen
polyamin tezoc va sau khi khau ach

P hdng ngai cuia i PEPA/EDV= 0,3 tréc va sau khi khdu msh king polyetylen
polyaming nhiét @6 thuong dugc trinh bays Hinh 1.
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Bang 2. Bén doi cac Hip thy dic treng cho cac nhondinh chic cia b khau mach trén plé hong ngaii
trong qua trinh khau ach.

TT S5 séng (crif) Daodong dic trung Nhan xét sr bién doi
1 3364 Daatong hoéa tr cua lién Kt O — H Tang 1én
Daodong hoéa t d6i xing va at dbi . 2
2 2929 xung aia CH trong — Cht va —-CH Khong thaydoi
Daodong hoa tr cua . .
3 1734 Khong thaydoi
C =0 trong EDV
4 1370 Daaiong bién cang déi xung aia -CH; Khong thayddi
5 917 Daodongdac trang aia nhom epoxy Giam manh
trong EDV

Két qua nghién &u cac fp thy dic trang cho cac nhémdinh chic trong cac bp phan dia
hé khAu mach trén plé hong ngai va bién doi caa ching trong qua trinh khawah cho tiy
trong qua trinh khau ach, Hip thy dic treng cho daaiong héa ti caa CH no 4i 2929 cnt* ciing
nhu cuong d6 cia N6 Au nhr khdng thaydoi. Cac p thy dic treng cho nhom epoxyait 917
cmi' giam rit manh sau khi khau ach. Vi \ay, trong nghién ¢u da khio sat bén doi cia nhém
nay king phrong phap i chuin theo p thy dic treng aia CH no 4i viing 2929 crit.

3.1.2. Bén doi nhém epoxy trong qua trinh khaweh

Anh hrong aia i 1¢ khdi lugng PEPA/EDVdén chuyén héa nhém epoxy trong qué trinh
phan tng duoc trinh bay trén Hinh 2.
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Hinh 2 Bién doi ham krgng nhém epoxy trong qua tridiéng n.
Ti ¢ (khdi luong) PEPA/EDV:# 0,1; M0,2;4 0,3; %0,4.
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Tir Hinh 2 c6 th thay khi ting ham rong chit dong in PEPA trong B van toc chuyn
héa nhom epoxyahg. Voi mau co 1 l¢ PEPA/EDV = 0,1; 0,2 sau 480 phltaphig nhom
epoxy \an chra chuﬁn hoa t, miu c6 t 16 PEPA/EDV = 0,1 conw 17 % nhdm epoxy sau
480 phat phn tng. Mau c6 t 1¢ PEPA/EDV= 0,3 sau 270 phut ghing nhém epoxy chLéyl
héa hoan toan, #o c6 1 I¢ PEPA/EDV= 0,4 chsau 150 phdt gim tng nhom epoxytad chugn
héa tu nhr hoan toan.

3.1.3.P¢ cing trong doi

Bién doi d cing trong ddi cia hé PEPA/EDV i cac 1 18 PEPA/EDV khéc nhau trong
gua trinhdong fin dugc trinh bay trén Hinh 3.

03
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Hinh 3 Bién doi do cing trong ddi cua ke EDV/PEPA trong qué trintiong én.

Ti ¢ (khdi lugng) PEPA/EDV:# 0,1;M 0,2; « 0,3; 0,4
Tir Hinh 3 c6 th thiy két qua xacdinh do ciing trong ddi tuong ang Wi két qua bién doi
nhém epoxy trinh bay trén hinh 2. Kiing ham rong PEPA, trong 2,5 §idau van toc phin
rng va bc do tang d6 cing trong dbi cia mang ph déu ting. Tuy nhién, sau 2,5id6 cing
twong dbi cua ¢ PEPA/EDV = 0,4 khéngihg nira, trong khidd cang trong déi cua he
PEPA/EDV = 0,3 #n tiép tuc ting, dat gia ti cao nlat va khéng thayloi sau 4,5 gy phan ing.
Diéu nay co th giai thich 1ao ti I¢ PEPA/EDV = 0,444 dr amin. Vi ti¢ sau 2,5 gi phan ting
cac nhom epoxya Hét, cacdau mach phat trén déu 1a nhoém amin, ikhong tfe tiép tuc khau
mach duoc nita, dodé do cirng khéng ing. Nhr vy, khi nhém epoxy trongéhhét, khéng con

phan ung khau mch. Két qua xac dinh ptin gel @a ¢ PEPA/EDV = 0,3 (Hinh 4)&khing
dinh thémdiéu nay.

3.1.4. Bén doi phan gel,ds trurong

K&t qua xacdinh bién doi phan gel,do truong aia h¢ PEPA/EDV = 0,3 theo thi giandong
ran dugc trinh bay trén Hinh 4.
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Hinh 4 Bién doi phan gel,do truong aia ¢ PEPA/EDV = 0,3 theo th gian.

Tir Hinh 4 c6 th thiy trong 270 phattau pran gel ting theo tli gian khau rach. Sau 45
phut, 60 phat, 120 phat, 180 phat va 270 phidnplel c6 cac gid itwongtng 1a 19 %, 46.2 %,
65 %, 75,5 % va 83 %. Sald phain gel Hu nhr khéngdoi khi kéo dai thi gian phin tng. G
thoi gian 270 phitdd treong giam xudng con 176,2 %, satd hau nhr khéngdoi. Két qua xac
dinh pHin gel,do truong trén Hinh 4 phudp v6i su bién déi nhém epoxy trén Hinh 216 ciing
tuong déi trén Hinh 3. Sau 270 phut nhém epoxy dhuioa lit, o cing trong doi, phan gel,
do truong ding khong thaydoi khi kéo dai tiyi gian phin ing. Vi wy, da tién hanh xaatinh
phan gel dia cac ru c6 i 1é PEPA/EDV khac nhauwitthoi diém nhom epoxy chin hoéa It
(Bang 3).

Bang 3 Phin gel dia c4c B c6 1 16 PEPA/EDV khac nhau sau kibng #n ¢ nhiét do thuong.

Ti Eéf‘ﬁ}é‘é@g) Thoi gian (phat) Phn gel (%)
0.1 390 68,2
0.2 300 74,6
03 270 83,3
0,4 180 76,3

Tir Bang 3 ¢6 ti thdy miu véi ham kriong PEPA/EDV = 0,3 sau kkiibng &n c6 pfan gel
cao nfat, dat 83,3 %. Mu nay ding c6do cing trong doi cao nht, dat 0,25. Mang nha ban
dau long, dinh, sau khimg 270 phuat pim tng da to nén &n, danh va Bu nhr khéng tan.
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3.1.5. Mpt s6 tinh chét co ly khac

~Nhu vy ti 1@ PEPA/EDV = 0,3iuoc lya chon 1a  1¢ thich fup diingdé xacdinh nt sb tinh
chit co ly. Sau 270 phiténg #n & nhiét do thuong mang ph c6 céc tinh cit:

- Do bén vadap: 200 kG.cm.
- Do bam dinhbiém 0.
- Do bén wdn: 1 mm.

4. KET LUAN

Qua nghién &u ph hong ngai cia ke khau mch trén o s nhya epoxy hbin tinh diu ve
va polyetylen polyamin tiéc va sau khi khau mech da Iya cton duoc cac fp thy dic treng cho
nhom epoxydi 917 d&é xacdinh bién doi cia nhémdinh chrc nay trong qué trinh khauach,
ndi chuan theo Kp thy cia lién Kt CH no &i 2929 cni khong thayddi trong qué trinh pin
ung.

Cac Kt qua nghién @u bién d6i nhom epoxy, pin gel,do truong vado cang trong ddi
cua e PEPA/EDVdA cho tlhy ti 6 PEPA/EDV = 0,3 laitlé thich kyp dé tao mang khau acth
c6 tinh chit tét. O ti 16 ndy mang phdat do6 cing trong ddi cao nft la 0,25:d6 bén vadap dat
200 kG.cmido bam dinhdiém 0;d6 bén udn 1 mm; plan gel vado truong trong ing 1a 83,3 %
va 176,2 % sau 270 phatgrheng ¢ nhiét 46 thuong.

Léi cdém on. Tap thé tAc gi chan thénhaby on Chrong trinh H tro can B khoa lvc tré cia Vién Han
lam Khoa hc va Céng ngd Viét Namda ho trg kinh phidé hoan thanh cong trinh nay.
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ABSTRACT
STUDY OF THE INFLUENCE OF THE CONSTITUENT’'S RATIONDTHE

CROSSLINKING OF CASTOR OIL MODIFIED EPOXY RESIN BFOLYETHYLENE
POLYAMINE

Do Minh Thanfr’, Le Xuan Hieh, Nguyen Tien Durfy

YInstitute for Tropical of Technology, VAST, 18 Ho&uoc Viet str., Cau Giay, Hanoi
“Faculty of Chemistry, Hanoi National UniversityEducation, Cau Giay, Hanoi

"Email: thanhnau.vn@gmail.com

Influence of the contents of epoxy resin modifiegd ¢astor oil (ECO), polyethylene
polyamine (PEPA) on the crosslinking reaction of(E@y PEPA has been studied and the
weight ratio of PEPA/ECO = 0.3 has been determinelge optimal condition for formation of
the cured coating having gel fraction, swelling réeg flexibility, adhesion, impact resistance,
and relative hardness 83.3 %; 176.2 %; 1 mm, Otp2@d® kG.cm and 0.25, respectively.

Keywords:epoxy resin, castor oil, polyethylene polyaminejroy
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