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Abstract

The influence of the temperature on the crosslinking of soyabean oil modified epoxy resin (ESO) by dianhydrite
piromelitic (DAP) in presence of the dimetylbenzylamin (DMBA) has been studied and the optimal conditions for the
curing have been determined. It was showed that at the optimal conditions: Equal mol of epoxy and anhydrite groups,
reactions temperature and duration 120 °C and 90 min, respectively, the DMBA content of 2.31 % of the total mass of
ESO and DAP, the epoxy and anhydrite groups had been totally converted, led to formation of a cured coating with gel
fraction 85 %, swelling degree 160 %, pencil harness HB, impact resistance 200 kG.cm, flexibility 1 mm, gloss at 60°

75 %, adhesion 0 point.
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1. MO DAU

Phan tmng khau mach cta nhya epoxy bién tinh
dau thue vat phu thude nhiéu yéu t& nhu ban chat va
ham luwong dau trong nhya bién tinh, ban chét va
ham luong cac hop phan trong hé khau mach, diéu
kién khau mach [1-7]. Tiép theo thong bao vé anh
huong cua ham luong cac hop phan [7], bai bao nay
trinh bay mot s6 két qua nghién ctru anh hudng cia
nhiét o dén phan mg khau mach nhya epoxy bién
tinh dau dau bang dianhhydrit piromelitic va tinh
chat cia mang khau mach trong cac diéu kién téi wu
da lva chon.

2. THUC NGHIEM
2.1. Nguyén liéu va héa chit

Nhya epoxy bién tinh dau dau nanh (EP) do
Phong Vit liéu cao su va dau nhya thién nhién, Vién
Ky thuat nhiét doi ché tao, c6 ham lwgng nhom
epoxy 2,1 mol/kg, ham luong dau 39 %.

Dianhydrit piromelitic (AP) va N,N—dimetyl
benzylamin (DMBA) loai P cua hang Aldrich, M¥.

Axeton, metyletylxeton loai k¥ thuat cua
Singapore.

2.2. Tao hé khau mach nhiét

Cac hé¢ khau mach nhiét nghién ctru dugc tao

bang cach pha dung dich nhya ED, AP va PMBA
trong h¢ dung moéi axeton, etyl metyl xeton theo ti 1¢
khdi lugng axeton/ etyl metyl xeton = 2/1 véi cac ty
1€ mol ctia nhom anhydrit (A) va epoxy (E) A/E =1,
ham lugng DMBA = 2,31 % téng lugng ctia nhya
epoxy bién tinh dau d4u va dianhydrit piromelitic.

Mang khau mach nhiét dugc tao trén vién KBr
dé do pho hong ngoai, trén kinh dé xac dinh d6 ctng
trong d6i, xac dinh phan gel, do truong hodc trén
thép CT3 dé xac dinh do bén va dap, do bén ép gian,
d6 bam dinh.

2.3. Khiu mach

H¢ khau mach nghién ctru duoc tao mang day 20
um, sdy & nhiét do 140, 120 100, 80 °C trong tu sdy.
Sau nhitng khoang thoi gian nhét dinh lay mau phan
tich hong ngoai, xac dinh phan gel, d truong va cac
tinh nang co 1y.

2.4. Cac phwong phap phéan tich, thir nghiém
2.4.1. Phén tich hong ngoai

Sy bién doi cac nhom dinh chirc trong qua trinh
khau mach nhiét duoc xac dinh bing phd hong
ngoai, trén may FT-IR, NEXUS 670, Nicolet (M¥)
tai Vién Ky thuat nhiét d¢i, Vién Han lam Khoa hoc
va Cong nghé¢ Viét Nam.
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Mau phan tich hong ngoai 14 mang nhya dugc
tao trén vién KBr. Bién d6i ctia cac nhom dinh chire
dugc xac dinh dua vao sy thay ddi cuong d6 hip thu
dac trung cua chung. Su bién ddi nay duoc xac dinh
bang phuong phap nodi chuin theo cudng do hap thu
42929 cm™ dic trung cho dao dong hoéa tri ciia CH,
khong thay ddi trong qué trinh phan tmg.

2.4.2. Xdc dinh phan gel, ¢ truong

Mau khdi lugng m; sau khi siy duoc ngdm ngay
vao cbc dung hdn hop dung moéi axeton va etyl
metyl xeton trong 24 gio. Lay mau ra can dugc khoi
luong m,, sy kho trong ti sy & 50 °C dén khoi
luong khong d6i ms.

Phan gel, d6 truong dugc tinh theo cong thirc
sau:

Phan gel (%) = [ms/m;]x100%
Do truong (%) = [my/m;]x100%
Trong do:

+ m;: khdi lwong miu ban dau (g).

+ my: khéi lugng mau duge vét 1én sau 24 gio
ngam trong dung mai (g).

+ ms: khéi luong con lai cia miu m, sau khi sdy
kho (g).

2.4.3. Xac dinh cac tinh nang co ly

Xac dinh d6 cimg tuong déi: Do cimg tuong dbi
ctia mau dugc xac dinh bang dung cu PENDULUM
DAMPING TESTER model 299/300 cia CHLB
Puc theo tiéu chuin PERSOZ (NFT 30-016) tai
Vién Ky thuat nhiét doi, Vién Han 1am Khoa hoc va
Cong nghé¢ Viét Nam.

Xac dinh do cting but chi: Bo ctrng bt chi dugc
xac dinh theo ASTM D3363-05.

Xac dinh d6 bén va dap: D6 bén va dép ciia miu
duoc xac dinh br:ing dung cu IMPACT TESTER,
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Hinh la: Bién d6i ham lugng nhém anhydrit trong
qua trinh phan tng. Nhiét d6 phan tmg (°C):
¢ 140; M120; - 100; ®80

Lé Xuan Hién va cong sw

model 304 cia CHLB Puc theo tiéu chuan ISO 304
tai Vién Ky thuat nhiét doi, Vién Han 1am Khoa hoc
va Cong ngh¢ Viét Nam.

Xac dinh do bén uén: Do bén udn ctia miu duoc
xac dinh bang dung cu IIT-1 theo tiéu chudn TOCT
6806-53.

Xac dinh d6 bam dinh: P6 bam dinh cua mau
duoc xac dinh b?mg dung cu Elcometer 1542 Cross
Hatch Cutter (Anh) theo tiéu chudn ISO 2409 tai
Vién Ky thuat nhiét doi, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

Xac dinh d6 bong: do bong cua mau duoc xac
dinh br?lng dung cy PICOGLOSS 503 cua CHLB
Purc theo tiéu chuin ISO 2813 tai Vién Ky thuat
nhiét d6i, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nhiét dd

Anh huong cia nhiét do dén qua trinh khau
mach ctia hé nghién ctru duoc thuc hién & diéu kién
ty 1&¢ A/E = 1, ham lugng PMBA 1a 2,31 % so vdi
tong luong cua EP va AP, nhiét 46 phan tmg 1a 140
°C, 120 °C, 100 °C, 80 °C.

Bién d6i cia ham lugng anhydrit trong qua trinh
khau mach dugc trinh bay trén hinh 1.

Tir hinh 1a c6 thé thiy khi nhiét do tang tir 80 °C
dén 140 °C, van tdc chuyén héa nhom anhydrit ting.
O 80 °C va 100 °C sau 35 phat phan tng nhém
anhydrit méi chuyén hoa hét. O 140 °C chi sau 5
phat nhom anhydrit da chuyén hoa hét. O 120 °C
nhém anhydrit chuyén héa hoan toan sau 15 phut.
Chuyén h6a nhom anhidrit & cac nhiét do khac nhau
sau 15 phut phan Gng duoc trinh bay ¢ hinh 1b.

Anh huéng cta nhiét ¢ dén bién d6i ham lugng
nhom epoxy cua EDP trong qua trinh khau mach
duoc trinh bay trén hinh 2.

100
93
86
79

7

Chuyén héa nhém eanhydrit, %

65
80 100 120 140

Nhiét do phan tmg, °C
Hinh 1b: Chuyén héa nhém anhydrit &
thoi diém 15 phit phan tng
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Hinh 2a: Bién d6i ham luong nhém epoxy trong
qua trinh phan tng. Nhiét do phan tmg (°C):
€ 140; m120; « 100; ®80

Tir hinh 2a c6 thé thay khi ting nhiét d9, van toc
chuyén hoa nhom epoxy ting. Khi tién hanh phan
ung ¢ 80 °C va 100 °C sau 75 phut nhom epoxy méi
chuyén héa hét. O 140 °C sau 10 phut nhom epoxy
da chuyén hoa gan hét. Khi tién hanh phan tmg ¢
120 °C nhém epoxy chuyén hoa hét sau 15 phut.
Van tdc chuyén hoa nhom epoxy & cac nhiét do khac
nhau sau 15 phut phan ung dugc trinh bay &
hinh 2b.

Ttr hinh 2a c6 thé thidy ¢ 120 °C va 140 °C, &
thoi diém 15 phat phan tng, nhom anhydrit déu dat
d6 chuyén hoa 100 %. T hinh 2b c6 thé thay & thoi
diém 15 phat phan tng, nhom epoxy dat cac do
chuyén hoa 12 100 %, 100 %, 65 %, 42 % tuong tng
v6i nhiét do 140 °C, 120 °C, 100 °C, 80 °C. O 120 °C
van toc phan tmg xay ra vira phai va dé khdng ché.
Nhiét d6 nay ciing khong 1am anh hudng t6i mau sic
ctia mang khau mach. O 140 °C phan tng xay ra qua
nhanh, mang khau mach c6 sic vang. Vi vy nhiét
d6 phan tng 120 °C duogc lya chon dé nghién ctru
cac tinh chat ctia mang khau mach.

Trén co s nghién ciru anh hudng cua nhiét do
dén phan tng khau mach cua hé ED/AP/DMBA di
lwa chon duoc diéu kién tién hanh phan ung khau
mach t6i vu 1a: ty 16 A/E = 1, ham luong PMBA 1a
2,31% so voi téng luong ED va AP, nhiét 46 phan
tmg 120°C. Piéu kién nay duoc st dung dé tao mang
khau mach trong phan nghién ciru tinh chat cia
mang.

3.2. Tinh chit ciia mang khau mach
3.2.1. Bién doi phan gel va d¢ tricong
Két qua nghién ctu bién d6i phin gel va do

truong ciia mang nghién ciru trong cac diéu kién da
lya chon dugc trinh bay trén hinh 3.
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Hinh 3: Bién d6i phan gel va d¢ truong clia mang
nghién ctru trong qua trinh phan tng

Tir hinh 3 ¢6 thé thay trong 60 phiit dau phan gel
tang theo thoi gian khau mach. Sau 5 phut, 25 phut
va 60 phit khau mach phan gel c6 gia tri 10 %, 80 %
va 83 %, sau do it thay doi, dat 84 % khi kéo dai thoi
gian phan ung. O thoi diém 60 phit d truong giam
con 160 %, sau d6 it thay doi. Rd rang nhom epoxy
va anhydrit di chuyén héa tao mang ludi polyme
khong gian ba chiéu chat ché. Mang nhya ban du
long va dinh. Sau 60 phut phan ing mang da tré 1én
rén, danh va hau nhu khong tan.

3.2.2. Cdc tinh chat co' Iy

- Do cing tuong ddi

Do cimg twong ddi ciia mang nghién clu ting
theo thoi gian khau mach. O thoi gian khau mach 10
phut, 15 phut, 35 phat, 60 phut d§ cung cua mang
khau mach 14an luot 14 0,13; 0,15; 0,29; 0,46.
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Hinh 4: Bién d6i do cting twong d6i ciia mang
nghién cuu trong qua trinh phan Gng

Do cimg twong dbi clia mang co thoi gian khau
mach 16n hon 60 phut khéng do dugc do bi truot.
Béng phwong phap xac dinh d6 ctng but chi di xac
dinh duoc d6 clng & thoi diém 60 phut khau mach 1a
B, ¢ thoi diém 90 phut khau mach 1a HB. Sau d6 do
ctg khong thay doi.

- Cdc tinh chat co 'y, khdc

Vi sau 90 phut khdu mach d6 ctng cta cic mau
nghién ctru dat HB va hiu nhu khéng thay ddi nén
thoi gian khau mach 90 phat dugc lya chon dé
nghién ctru cac tinh chit co 1y tiép theo.

O diéu kién t6i vu da lwa chon: ty 18 A/E = 1,
ham lwong DMBA 1a 2,31 % so v&i tong lugng ED
va AP, nhiét d6 phan tmg 120 °C, thoi gian phan tng
90 phut di tao dwgc mang c6 céac tinh chat nhu sau:
D6 bén va dap 200 kG.cm, do bam dinh diém 0, do
bén udn 1 mm, d6 bong cuia miu nghién ctru & goc
do 60°1a 75 %.

Céc két qua thu dugc cho thiy phan tmg khau
mach nhya epoxy bién tinh dau dau nanh bang
dianhydrit piromelitic tao nén mang phu c6 chat
luong cao.

4. KET LUAN

1. Tir cac két qua nghién ctru anh hudng cua
nhiét do dén phan ung khau mach da lya chon dugc
diéu kién t6i wu dé thyc hién phan tng la: nhiét do
120 °C, ty 1&¢ A/E = 1, ham lugng DMBA = 2,31 %
tong luong ciia nhya epoxy bién tinh dau dau nanh
va dianhydrit piromelitic, thoi gian khau mach 90

Lién hé: Lé Xuan Hién
Vién Ky thuat nhiét doi,

Lé Xuan Hién va cong sw

phut. Trong diéu kién t&i wu néu trén, nhom anhydrit
va nhém epoxy trong hé phan tng di chuyén hoa
hoan toan.

2. Mang khau mach & diéu kién t6i wu néu trén
c¢6 cac tinh chat: Phan gel 84 %, d truong 160 %o,
d6 cimg HB, d6 bén va dap 200 kG.cm, d6 bén udn
Imm, d6 bong ¢ goc do 60° 1a 75 %, do bam dinh
dat diém 0.

3. Mang khau mach thu dugc véi cac chi tiéu ki
thuat néu trén c6 thé st dung lam vat li¢u bao vé¢,
trang tri chét luong cao.

Loi cam on: Cdc tac gia chdn thanh cam on Vién
Han ldm Khoa hoc va Cong nghé Viét Nam da ho
tro kinh phi dé hoan thanh cong trinh nay.
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