TAP CHI HOA HQC T. 52(1) 107-111 THANG 2 NAM 2014

NGHIEN CUO’'U ANH HUONG CUA TY LE CAC HOP PHAN DEN
PHAN UNG KHAU MACH NHU'A EPOXY BIEN TiNH DAU DAU NANH
BANG DIANHYDRIT PIROMELITIC

Lé Xuin Hién’, P Thi Ngoc Mai
Vién Ky thudt nhiét doi, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
Pén Toa soan 23-10-2013

Abstract

The influence of the content of epoxy resin modified by soyabean oil (ESO), dianhydrite piromelitic (DAP) and
dimethylbenzylamine (DMBA) on the crosslinking reaction of ESO by DAP 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 have been totally converted, led to formation of a
cured coating with gel fraction 84 %, swelling degree 160 %.
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1. MO DAU

Nhua epoxy bién tinh dau thuc vét do Vién K¥
thuat nhiét d6i ché tao c6 nhiéu nhém dinh chirc nhu
nhom epoxy, nhoém hydroxyl, lién két d6i nén co thé
bién d6i, khau mach bang nhiéu phuong phap khac
nhau, tao cac san pham déng rin da dang, dap ung
nhiéu yéu ciu cta thyc tién [1-6].

Bai bao nay trinh bay mot s6 két qua nghién ctru
phan mg khau mach nhwa epoxy bién tinh dau dau
bang dianhydrit piromelitic.

2. THUC NGHIEM
2.1. Nguyén liéu va héa chét

Nhya epoxy bién tinh diu dau nanh (ED) do
Phong Vit liéu cao su va dau nhya thién nhién, Vién
K¥ thuat nhi¢t doi ché tao, c6 ham lwong 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, etyl metyl xeton loai k¥ thuat cua
Singapore.

2.2. Tao hé khau mach nhiét

Céac hé¢ khau mach nhiét nghién ctru dugc tao
bang cach pha dung dich nhya ED, AP va DMBA
trong h¢ dung moéi axeton, etyl metyl xeton theo ti 1¢
khdi lugng axeton/ etyl metyl xeton = 2/1 véi cac ty

16 mol cua nhom anhydrit (A), epoxy (E) va ham
luong DMBA (%) so voi tong khoi lugng ctia ED va
AP khac nhau (bang 1).

Bdng 1: Ty 18 thanh phén ctia cac mau nghién ctru

S8 miu AP, Epoxy, | DMBA,
mol mol %
Mau 1 0,50 1 0
Mau 2 0,75 1 1,50
Mau 3 1,00 1 2,31
Mau 4 1,30 1 3,50
Mau 5 1,60 1 5,00

2.3. Khau mach

H¢ khau mach nghién ctru dugc tao mang day 20
pm trén vién KBr, sy ¢ nhiét do 120 °C trong ti
sdy. Sau nhitng khoang thoi gian nhét dinh 14y miu
phan tich hong ngoai, xac dinh phan gel, d¢ truong.

2.4. Cac phuwong phap phan tich, thir nghiém
2.4.1. Phdn tich hong ngogi

Su bién dbi cac nhém dinh chirc trong qua trinh
khau mach nhiét dugc xac dinh bang pho hong

ngoai, trén may FT-IR, NEXUS 670, Nicolet (M¥y)
tai Vién Ky thuat nhiét déi, Vién Han 1am Khoa hoc
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va Cong ngh¢ Viét Nam.

Mau phan tich hong ngoai la mang nhya dugce
tao trén vién KBr. Bién ddi cia cac nhom dinh chirc
duoc xac dinh dya vao su thay doi cuong do hap thu
dac trung cua ching. Su bién ddi nay dugc xac dinh
bang phwong phap ndi chuin theo cuong do hap thu
& 2929 cm™ dic trung cho dao dong hoéa tri ciia CH,
khong thay di trong qua trinh phan tng.

2.4.2. Xdc dinh phan gel, @6 trwong

Mau khéi lwong m, sau khi siy dugc ngdm ngay
vao cdc dung hén hop dung mdi axeton va etyl
metyl xeton trong 24 gio. Lay mau ra can duoc khoi
luong m,, say kho trong ti sdy & 50 °C dén khdi
lwong khong d6i ms.

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

Phén gel (%) = [my/m,;]. 100%
Do truong (%) = [my/m;]. 100%
Trong do:

+ m;: khéi lwong mau ban dau (g).

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

+ ms: khoi luong con lai cia mau m, sau khi say
kho (g).

3. KET QUA VA THAO LUAN

Bién d6i cac nhom dinh chtc cua hé trong qua
trinh khau mach dugc nghién cru bang pho hong
ngoai.

3.1. Nghién ciru phé hdéng ngoai ciia hé khau
mach trén co s& nhya epoxy bién tinh dau dau va
dianhidrit piromelitic trwéc va sau khi khau
mach

Ham lirgng nhém anhydrit (%)

0 5 10 15 20 25 30 35

Thai gian phin ing (phit)

Hinh Ia: Bién d6i ham luong nhém anhydrit
trong qua trinh phan Gng
Ti 1& (mol) A/E: 40,5; M0,75; « 1,0; ®1,3; k1,6

Lé Xuan Hién va cong sw

Két qua nghién ctru cac hap thu dic trung cho
cac nhém dinh chire trong cac hop phan cta hé khau
mach trén phd hong ngoai va bién ddi cia ching
trong qua trinh khau mach cho thiy trong qua trinh
khau mach, ha"ip thu dac trung cho dao dong hoa tri
ctia CH tai 2929 cm™ ciing nhu cudng do ciia nd hau
nhu khong thay déi. Cac hdp thu dic trung cho
nhém epoxy tai 915 cm™ va cho nhém anhydrit cua
AP tai 1853 giam rit manh sau khi khau mach. Vi
vdy, trong nghién ctru da khao sat sy thay doi cuong
d6 ctia cac hap thu nay bang phuong phap ndi chuan
theo hap thu dic trung clia dao dong tai ving 2929
em™.

3.2. Nghién ciru bién d@6i cic nhém dinh chirc
trong qua trinh khiu mach cia hé khiu mach
trén co sé nhua epoxy bién tinh diu diu va
dianhydrit piromelitic

Qua trinh khau mach ctia hé ED/AP/DMBA chiu
anh huong cua nhiéu yéu t6 nhu ban chit hoa hoc
va ham lugng cua cac hop phén, nhiét d9, thoi gian
khau mach v.v.. Cong trinh nay trinh bay mot s6 két
qua nghién ctu anh huong cua ty 1¢ mol A/E, ham
luong DPMBA dén bién d6i nhom dinh chirc trong
qua trinh khau mach ¢ 120 °C.

3.2.1. Anh hwéng ciia ty 16 mol A/E

Anh huéng cua ty 1é mol A/E dén qua trinh khau
mach ctia hé nghién clru dugc thyc hién & ham
luong DPMBA 2,31% so v6i tong luong cia ED va
AP, tyleA/EbangOS 0,75; 1; 1,3; 1,6.

Bién dbi ciia ham lugng anhydrlt trong qua trinh
khau mach dugc trinh bay trén hinh 1.
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Hinh 1b: Chuyén hoa nhom anhydrit ¢ thoi diém
15 phut phan Gng
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Tir hinh la c6 thé thdy khi ting ham lugng chét
dong rin AP trong h¢, su chuyén héa nhom anhydrit
cham dan. Véi miu co ty 18 A/E = 0,5; 0,75; 1 chi
sau 15 phut phan ing nhom anhydrit da chuyén héa
hét. Véi mau c6 ty 16 A/E = 1,3 sau 150 phat phan
mg nhém anhydrit méi chuyén héa gan nhu hoan

Nghién crtu anh huong cua ty Ié...

toan. Mau c6 ty 16 A/E = 1,6 ham lugng nhom
anhydrit du dén 9 % sau 375 phut phan tng.

Do chuyén hoa nhom anhydrit ciia cac mau cé ty
16 mol A/E khac nhau ¢ thoi diém 15 phut phan tng
duoc trinh bay & hinh 1b.

100

80

60

40

Ham hwong nhém epoxy (%)

20

0 5 10 15 20 25 30 35
Thai gian phan img (phut)

Hinh 2a: Bién d6i ham luong nhom epoxy
trong qua trinh phan tng
Ti 1& (mol) A/E: €0,5; M0,75; « 1,0; ®1,3; *1,6

Anh hudng cua ty 16 mol A/E trong hé khiu
mach dén bién d6i ham lwong nhém epoxy trong qua
trinh khau mach duogc trinh bay trén hinh 2.

Tir hinh 2 ¢6 thé thiy khi ty 16 mol A/E thay ddi
tir 0,5 dén 1,6, ham luong nhom epoxy giam nhanh
trong khoang 5+15 phat dau. Sau d6 chuyén hoa
nhom epoxy cham dan. O thoi diém 15 phit phan
tmg, ham luong nhém epoxy clia cidc mau co ty 18
mol A/E = 0,5; 0,75; 1; 1,3, 1,6 dat cac do chuyén
hoa tuong ung 45; 82; 100; 100 va 100%. O mau cd
ty 16 A/E = 1 nhom epoxy chuyén héa mot cach tir
tir va sau 15 phut phan g chuyén hoa dugc 100 %.

Céc két qua thu duoc co thé giai thich nhu sau:
O giai doan ddu mang polyme ba chiéu chua dan két
day dédc nén céac trung tdm phan Ung trong h¢ linh
dong, d& tham gia phan tng. Vi vay van téc phan
ung khau mach cao, ham lugng nhom epoxy va
anhydrit giam nhanh chong. O giai doan tiép theo
mang ludi polyme ba chiéu da hinh thanh kha day
dac lam giam sy linh dong ctia cac trung tdm phan
ung khau mach nhiét. Ngoai ra ham lugng nhém
epoxy con it nén sy va cham dé din dén phan ung
cling kho khan hon.

Nhu vay khi ting ty 16 A/E tir 0,5 dén 1,6 van
tdc chuyén hoa nhém anhydrit giam, vén toc chuyén
héa nhoém epoxy ting. Chi ¢ ti 1€ A/E = 1 sau 15
phut phan Gng ca hai nhoém anhydrit va epoxy
chuyén hoa gan nhu hoan toan. Vi vay, ty 16 A/E = 1
duoc lua chon cho phan nghién ctru tiép theo.

Chuyen héanhém epoxy (%)
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Hinh 2b: Chuyén héa nhém epoxy & thoi diém
15 phut phan tng

3.2.2. Anh huong ciia ham leong chdt xic tién
DMBA

Anh huong ciia ham lugng PMBA dén qua trinh
khau mach cua hé nghién ctru dugc thuc hién & 120
°C, ty 1¢ A/JE =1, ham lugng PMBA 1a 0, 1,5, 2,31
va 3,5 %.

Bién d6i cua ham luong anhydrit trong qué trinh
khau mach dugc trinh bay trén hinh 3.

Tir hinh 3a ¢6 thé thdy ham lugng PMBA ting
lam ting van tdc chuyén hoéa nhom anhydrit. Khi
trong hé khong c6 xuc tac thi sau 375 phut phan ng
AP van con 7 % chua chuyén héa hét. Khi ham
luong xtc tac trong hé 1a 1,5 % va 3,5 %, sau 35
phat phan tmg AP di chuyén hoa hoan toan. Khi
ham lugng xuc tac trong hé 1a 2,31 %, sau 15 phut
phan tng AP di chuyén hoa hét. Van tdc chuyén hoa
nhém anhydrit ciia cac mau c6 ham luong xuc tac
khac nhau sau 15 phat phan ng dugc trinh bay ¢
hinh 3b.

Tir hinh 4a co thé thiy khi ham lugng xtc tac
tang tir 0 % dén 3,5 %, & thoi diém 15 phit phan
g, d6 chuyén héa nhoém epoxy dat cac gia tri 40
%, 80 %, 100 %, 93 % tuong Gng v4i ham lugng
xuc tac 12 0 %, 1,5 %, 2,31 %, 3,5 %. Sau d6 chuyén
hoa nhom epoxy cham dan. Véi mau khéng c6 xitic
tac van tdc chuyén hoa nhom epoxy it thay ddi trong
qua trinh phan mg va sau 375 phit phan Gmg van
con 12% nhém epoxy chua chuyén héa hét. Do
chuyén hoéa nhém epoxy ctia cac mau c6 ham luong

109



TCHH, T. 52(1), 2014

xuc tac khac nhau sau 15 phuat phan tng duogc trinh

Lé Xudan Hién va cong sy

bay ¢ hinh 4b.
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Hinh 3a: Bién d6i ham luong nhom
anhydrit trong qua trinh phan Gng
Ham lugng DMBA (%): €0; B1,5; a231; @35
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Hinh 3b: Chuyén hoa nhom anhydrit ¢ thoi diém
15 phtt phan tng
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Hinh 4a: Bién d6i nhom epoxy
trong qua trinh phan Gng
Ham lugng DMBA (%): €0; B1,5; a231; @35

Tir hinh 3b va 4b co thé thiy khi ham luong
DMBA trong hé 14 2,31 %, chuyén héa nhém epoxy
va anhydrit dat t61 100 % sau 15 phit phan Ung.
Tiép tuc ting ham luong DMBA lam giam nhe
chuyén hoa cta cac nhom dinh chic nay. Vi vay
ham lugng xuc tac 2,31 % dugc lya chon dé tiép tuc
nghién ctru phan tng khau mach. Phan gel va do
truong ciia mang khau mach trong diéu kién: Nhiét
do 120 °C, ty 1€ A/E = 1, ham lugng DMBA =
2,31% tong lugng cta nhua epoxy bién tinh dau dau
va dianhydrit piromelitic, thoi gian khau mach 90
phut dat tuong tng 85 % va 160 %.
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Hinh 4b: Chuyén hoa nhém epoxy
sau 15 phut phan ting
4. KET LUAN

1. Qua nghién ctru phd hdng ngoai cia hé khau
mach trén co sé nhya epoxy bién tinh dau d4u nanh
va dianhydrit piromelitic trudc va sau khi khau mach
da lya chon duoc cac hép thu déc trung cho nhém
anhydrit va nhom epoxy tai 1853 va 915 cm™ dé xac
dinh bién d6i ciia cac nhém dinh chirc nay trong qué
trinh khau mach, ndi chuan theo hap thy cua lién két
CH tai 2929 cm’ khong thay ddi trong quéa trinh
phén tng.

2. Tir cac két qua nghién ctru anh huong cua ty
1€ mol anhydrit/epoxy, ham Iuwgng N,N-dimetyl
benzyl amin dén phan tng khau mach da lya chon
dugc diéu kién t6i uu dé thuc hién phan tng la:
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Nhi¢t d6 120 °C, ty 1¢ A/E = 1, ham lugng DMBA =
2,31 % tong lugng cua nhya epoxy bién tinh dau dau

nanh va dianhydrit piromelitic, thoi gian khau mach

90 phat. Trong diéu kién tdi wu néu trén, nhoém
anhydrit va nhém epoxy trong h¢ phan tUng da
chuyén hoa hoan toan, phan gel va do truong cia
mang khau mach dat tuong g 85 % va 160 %. 4.

Loi cam on: Cdc tac gida chan thanh cam on Vién
Han lam Khoa hoc va Cong nghé Viét Nam dda ho
tro kinh phi dé hoan thanh cong trinh nay.
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