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ASBTRACT

The curing of DER-331 epoxy system with methyltetra hydrophtalic anhydride as curing
agent, DMP-30 as catalyst has been studied for different ratio of curing agent, catalyst, curing
tempreature and time by measuring gel content. The aim of this work was to focused on studying
the effect of the anhydride and DMP-30 concentration on the gel content of the system. By varying
the tempreature and time, the gel content also was found to depent on the curing tempreature and
time The result shows that the gel content of this system reach the highest (95%) when the
anhydride/catalyst/epoxy molar ratio was at 0.75/0.028/1. The optium curing tempreture and time
were at 115°C within 3 hours. The mechanical and chemical resistance properties of this system

were also characterized.

- MO PAU

Nhua epoxy déng vai trd quan trong trong
viéc nghién ctu ch€ tao vat liéu compozit tién
ti€n. Vé6i nhitng wu diém néi bat vé do bén co
hoc, nhe, dé gia cong, stra chita, vat liéu
compozit trén co s& nhua epoxy gia cudng bing
cic loai sgi, vai da ddp dng yéu cdu st dung
trong nhiéu linh vuc nhu cong nghiép déng tau,
ché€ tao o0to, vat liéu xay dung va dac biét la
trong cic linh vuc cong nghé cao nhu hang
khong, vii try, tén lira,... [1, 2]. Mac du vay, viéc
nghién ctu nang cao chat lugng, cai thién cédc
tinh chit va tim ra nhitng hé vat liéu mé6i dé mé
rong Iinh vuc tng dung cta loai vat liéu nay van
luén dugc dat ra. Bai bdo trinh bay mot s6 két
qué nghién ciu ché tao pha nén trén co sd nhua
epoxy DER-331 déng ran bang metyltetra hydro
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phtalic anhydrit cé mat xdc tic DMP-30, tng
dung dé ché tao vat liéu polyme compozit chat
lugng cao [3, 4].

II - THUC NGHIEM

1. Cac nguyén liéu va héa chat chinh

- Nhua epoxy DER-331 (Dow Chemicals,
Hoa Ky) c6é duong lugng epoxy 188,6 g/mol, do
nhét 6 25°C: 1.348 poise.

- Chat dong ran metyltetra hydro phtalic
anhydrit (MTHPA) (Dow Chemicals, Hoa Ky)
c6 khéi lugng duong lugng anhydrit: 166, do
nhét 6 25°C: 0,6 poise.

- Chét xic tdc dong ran 2,4,6-tri(dimetyl
amino metyl) phenol (DMP-30) dugc téng hop



¢6 khoi lugng phan tir: 265, ham lugng amin bac
3: 15,85, do nhét 6 25°C: 3 poise.

2. Cac phuong phap nghién citu

- Ham lugng phan gel (HLPG) x4c dinh
bing cdch trich ly trong axeton trén dung cu
Soxhlet trong 16 gio.

- Do tham thau chat 1éng x4c dinh theo tiéu
chuan GOST 5689-79 bing cach ché tao céc
mau nhya hinh tron ¢6 duong kinh 50 - 1 mm
v6i chiéu day 3 - 0,2 mm va ngam trong cdc moi
truong theo timg khoang thoi gian sau d6 can lai
mau va xdc dinh su thay déi khoi luong.

3. Cac phuong phap xac dinh tinh chat co
hoc cua vat liéu

- Do bén kéo diit xdc dinh theo tiéu chuin
ISO 3268-1978 (E) trén mdy Tinius Olsen

RCOOH + R3N —— RCOONR';H

H100KT Hounfield, toc do kéo 2 mm/phuit.

- Do bén nén xic dinh theo tiéu chuin ISO
604-1993 (E) trén mdy Tinius Olsen H100KT
Hounfield, to¢c d6 nén 2 mm/phuit.

- Do bén uon x4c dinh theo tiéu chuin ISO
178-1993 (E) trén mdy do Tinius Olsen
H100KT Hounfield véi van téc 2 mm/phit.

III - KET QUA VA THAO LUAN
1. Nghién ctru ché€ do dong ran hé DER-331/
MTHPA
Phin ¢ng ddéng rén nhua epoxy bang
MTHPA vé6i chéat xic tdc 1a amin bac 3 xay ra
theo co ché sau [6]:

RCOO~ + R4NH ™

RCOO™ + CH\2—/CH.... —_— RCOOCH2—|CH....

0 s
RCOOCH;—CH... + CHy—CH... ——= RCOOCH,—CH....
o 0 O—CH,—CH....
b
RCOOCH,—CH... + RCOOH —» RCOOCH,—CH.... + RCOO"
O—CH,—CH.... O—CH,—CH....
& Ou

Nhu vay dé khao sit ché do déng ran céan
nghién ctu ca ty l& epoxy/anhydrit va ham
lugng chat xic tic DMP-30.

a) Anh huéng ciia ty 1é chdt déng rdn MTHPA

Nhua epoxy DER-331 dugc déng réin bang
MTHPA c6 mit xtic tic DMP-30 véi ty 1é mol
MTHPA/DER-331: 0,6 - 0,85 va DMP-30/DER-
331: 0,0028. Két qua xac dinh ham lugng phan
gel clia hé da dong ran dugc trinh bay trong hinh
1 (nhiét do dong ran 115°C).

Tir két qua hinh 1 nhan thdy, khi ham luong
MTHPA tang, ham lugng phan gel cta hé tiang.
Tuy nhién, khi ty 16 MTHPA/DER-331 vuot qua

0,75, MTHPA du khong tham gia vao phan tng
dong ran nén ham lugng phéan gel giam. Diéu
nay ciling pht hop véi két qua cuia tac gia [5].

b) Anh hudng ciia xiic tdc DMP-30

Chét xic taic DMP-30 c6 tiac dung lam cho
phan tng déng rin clia hé MTHPA/DER-331
xay ra dé dang hon. Trong hinh 2 trinh bay anh
hudng cua ham lugng DMP-30 dén ham luong
phan gel ctia hé (nhiét do dong ran 115°C).

Tit hinh 2 nhan thdy, ham luong phan gel
dat gid tri 94,8% khi ty 1& mol DMP-30/DER-
331 la 0,0028/1 va khong tang l1én nita du cé
tang ham lugng DMP-30. Nhu vay lugng DMP-
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30 theo ty 1¢ mol DMP-30/DER-331 bing Trén hinh 3 trinh bay két qua khao séat anh
0,0028/1 1a thich hgp cho phan ting déng ran  hudng cta nhiét do dén mic do dong ran khi c6
MTHPA/DER-331. mat DMP-30 véi ty 1&¢ mol DMP-30/DER-331 1a
¢) Anh hudng ciia nhiét do va thoi gian déng ran -~ 0,0028/1.
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Hinh 1: Anh huéng ctia ty 1¢ MTHPA dén ham luong phén gel
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Hinh 2: Anh huéng ctia ham lugng DMP-30 dén ham lugng phan gel
(ty 1¢ mol MTHPA/DER-331 = 0,75/1)

Tir hinh 3 nhan thdy & nhiét do 115°C ham luong phan gel da dat tGi 94,8%. Tang nhiét do
dong ran cao hon ciling khong 1am tang ham lugng phan gel.

D3 khao sat anh hudng cua thoi gian déng ran dén ham luong phéan gel & nhiét do 115°C.
Két qua trinh bay & hinh 4.
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Hinh 3: Anh huéng ctia nhiét do dén ham luong phén gel
(ty 1&é mol MTHPA/DER-331 = 0,75/1)
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Hinh 4: Anh huéng cta thoi gian déng rin dén ham luong phan gel
Tu hinh 4 nhan thay, thoi gian dong ran 3 gio 1a thich hop vi ham lugng phan gel dat gia tri

cao nhat 94,8%.

2. Tinh chat hé epoxy dong ran bang MTHPA

a) Tinh chdt co hoc

Vit liéu epoxy véi ty 1é mol MTHPA/DER-331 = 0,75/1 va DMP-30/DER-331 = 0,0028/1
dugc déng rian & 115°C trong 3 gid, c6 do bén kéo dit 31,53 MPa, do bén nén 68,7 MPa va do bén
uon 63,12 MPa.

b) Do chiu héa chdt

Maiu vat liéu sau khi déng rin duoc ngam vao nuée va cdc dung dich héa chat khic nhau dé
xédc dinh do tang khai luong. K&t qua nhan dugce trinh bay & bang 1.
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Bdng 1: Do tang khai lugng clia mau trong moi truong 1ong

Thoi gian, H,0, NaCl 10%, | NaOH 10%, | HCI10%, | H,SO,10%,
STT N
ngay % % % % %
1 01 0 0,012 0,020 0 0,010
2 05 0,020 0,056 0,065 0,023 0,020
3 09 0,030 0,061 0,068 0,035 0,038
4 13 0,038 0,069 0,075 0,042 0,046
5 17 0,050 0,073 0,079 0,050 0,063
6 21 0,061 0,079 0,082 0,065 0,069
7 25 0,072 0,086 0,089 0,078 0,077
8 29 0,080 0,092 0,096 0,085 0,089
9 30 0,080 0,092 0,096 0,085 0,089
10 31 0,080 0,092 0,096 0,085 0,089
T bang 1 cho thdy, trong tat ca cdc moi  trén.
truong duoc khao sat, do tang khdi lugng cua
mau 1a khong dang ké. Diéu nay ching t6 vdi TAI LIEU THAM KHAO

mitic do déng ran dat dugc, hé MTHPA/DER-
331 ¢6 do bén kha cao trong nudc, cdc dung
dich NaCl, NaOH, HCI va H,SO,.

IV - KET LUAN

1. Hé epoxy DER-331 déng rdn béng
MTHPA c¢6 mic do dong rian cao nhat (94,8%)
¢ ty 1¢ mol MTHPA/DER-331 la 0,75/1 va
DMP-30/DER-331 = 0,0028/1. Ch€ do dong ran
thich hogp nhat cho hé nay la nhiét do 115°C,
thoi gian 3 gio.

2. Tinh chat co hoc cta hé sau khi déng rén
12: Do bén kéo dut: 31,5 MPa, do bén nén: 68,7
MPa, do bén uon: 63,12 MPa.

3. Do tang khdi luong cua nhya epoxy sau
31 ngay ngam trong nudc, cic dung dich NaCl,
NaOH, HCI va H,SO, 1a khong ddng ké ching
t0 hé vat liéu nay c6 do bén cao véi cac héa chat
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