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NGHIEN CU’U CHE TAO VAT LIEU NANOCOMPOZIT TREN CO' SO
NHWUA EPOXY DER 331 VA NANOCLAY
PHAN 2. NGHIEN ClPU ANH HPONG CUA HAM LUQNG NANOCLAY
DEN TiNH CHAT CUA VAT LIEU
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Abstract

The effect of nanoclay on some properties of epoxy resin DER 331 was studied. The results showed that contents of
nanoclay up to 8 phr do not effect on curing level of resin. With nanoclay content of 2 phr, the properties of epoxy resin
have been improved. The properties of resin as tensile, flexural, compressive, and impact strengths, swear resistance
are increased as 30 %, 50-70 %, 40 % and 60-70 % respectively. However, the properties of epoxy resin are decreased

with increasing nanoclay (above 3-5 phr) than that of original resin.
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1. MO PAU

Khi nghién ctu ché tao vat liéu nanocompozit
trén co s& nhya epoxy va nanoclay, ngodi ché do
phén tan nanoclay vao nhya epoxy thi ham lugng
nanoclay phan tan trong nhya ciing 1a mot yéu t6 anh
huong rat 16n dén tinh chét cuaa vat lidu. Céc két qua
nghién ctu cho thay, voi viéc st dung mot ham
luong nho nanoclay (thudng dudi 5 % khdi lugng)
vat liéu nanocompozit trén co s& nhuya epoxy-
nanoclay da thé hién nhiéu tinh chat wu viét so véi
nhya epoxy nguyén thé nhu: cai thién tinh chét co-
nhiét, ting kha ning chong chay, giam tinh hat am,
thidm khi ... [1- 6].

Bai bao nay trinh bay cac két qua nghién cau,
khao st anh huong ciia ham lugng nanoclay dén
tinh chét co hoc cua vt liéu nanocompozit.

2. THUC NGHIEM
2.1. Hoéa chit

Nhya epoxy DER-331 (Dow Chemicals): ham
lugng nhom epoxy 22,8 %, do nhét & 25 °C 110-140
poise, khdi lwong riéng & 25 °C 1,16 g/cm®.

Nanoclay I130E va 128E (Nanocor).

Anhydrit  4-metylhexahydrophtalic,  Jiaxing
Alpharm (Trung Quédc): khéi lugng riéng & 25° C
1,197 g/lem®, do tinh khiét 99 %, nhiét do s6i 297 °C,
do nhét ¢ 25° C 0,58+0,6 poise.

Chat xac tac déng ran 1-metylimidazol (NMI)
(BASF).

2.2. Phwong phap thuc nghiém
2.2.1. Ché tao vdt ligu

Vit ligu epoxy-nanoclay dugc ché tao theo
phwong phap da trinh bay trong [7]. Hon hop epoxy-
nanoclay — chat déng ran duoc dong rin & ché do ti
wu 1a 110 °C trong 90 phdt.

Mau di déng ran dugc luu 7 ngay ¢ nhiét do
phong trude khi di xac dinh cac tinh chét co hoc.

2.2.2. Thyc nghiém

- Xac dinh ham luong phan gel bang cach trich
ly bang axeton 16 gio trong bo soxhlet

- P9 bén udn dugc xac dinh theo tiéu chuan ISO
178-1993 (E) trén may INSTRON 5582-100 kN, téc
d6 ubén 2 mm/phit. Do bén kéo xac dinh theo tiéu
chuan 1SO 527-1 trén may INSTRON 5582-100 kN,
tbc do kéo 2 mm/phut. D6 bén va dap theo tiéu
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chuan 1SO 179-1993 (E) trén may RADMANA ITR-
2000 (Uc), téc d6 3,5 m/gidy. P bén nén xac dinh
theo tiéu chuan I1SO 604:1993 (E) trén may
INSTRON 5582100 kN, téc d6 nén 2 mm/phut.

- D9 bén mai mon theo tiéu chuan ISO 9352:1995
trén may taber type abrasion tester ctia hang Chun
yen testing machines Co.ltd, banh mai CS10, s6 chu
ky: 1000. P9 bén mai mon xac dinh theo cong thirc
=mg -M; trong d6 my Kkhdi luong ban dau (g); ms Kkhdi
lugng sau khi mai dugc 1000 vong ().

Ham luong phan gel (%)

94.5
94 . . .

Nguyén Cong Quyén va céng su
3. KET QUA VA THAO LUAN

3.1. Nghién cau anh hwéng cia ham lweng
nanoclay dén ham lweng phan gel cia nhua
epoxy

Anh huong cia nanoclay dén mic do dong ran
cua nhya nén epoxy duoc danh gid qua ham lugng
phan gel cua epoxy voi cac ham lugng nanoclay
I28E (hoac I30E) khac nhau. Két qua xac dinh ham
lugng phan theo duoc trinh bay trong hinh 1.

0 1 2 3

5 6 7 8 9

Ham luong nanoclay (PKL)
Hinh 1: Sy thay d6i ham lugng phan gel theo ham lugng nanoclay phan tan trong nhyua epoxy

Két qua ¢ hinh 1 cho thidy khi ham luwong
nanoclay ting 1én thi ham luong phan gel giam di.
Viéc giam phan gel c¢6 thé do nanoclay di tuong tac
v6i xtic tac déng ran lam giam muc d6 dong ran
chung cua hé [1].

3.2. Nghién ciu anh hwéng cia ham lweng
nanoclay dén tinh chit co hoc ciia vt liéu

Su phu thudc céc tinh chit co hoc cua vat liéu
epoxy-nanoclay vao ham lugng nanoclay dugc trinh
bay trong bang 1.

Bang 1: Anh hudng ciia ham luong nanoclay dén tinh chit co hoc cua vat liéu

Kéo uon
Mau Do bén kéo, | Modun kéo, | D6 gidn dai | D6 bén udn, | Mddun udn, | D6 gidn dai
MPa GPa khi kéo, % MPa GPa khi uén, %
Nhua epoxy 50,6 2,2 1,6 72,56 4,32 1,9
Epoxy/nanoclay 128E (pkl)
1 58,32 2,68 2,9 98,09 6,12 3,64
2 68,73 2,96 3,6 124,75 743 51
3 62,45 2,77 3,3 91,21 5,76 4,12
4 55,36 2,56 2,5 74,42 4,23 2,23
5 48,84 2,25 1,4 58,42 2,68 1,54
Epoxy/nanoclay 130E (pkl)
1 54,36 2,42 2,4 88,52 5,42 3,24
2 63,87 2,73 3,4 112,84 6,87 4,92
3 58,22 2,66 2,7 82,43 4,88 3,75
4 51,43 2,42 2.1 70,12 3,78 1,78
5 44,51 2,15 1,3 54,46 2,35 1,45
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Két qua thu duoc tir bang 1 cho thay, khi phan
tan ca hai loai nanoclay vao nhwa nén epoxy DER
331 thi tinh chéat co hoc cua vat liu ting ro rét. Tuy
nhién, mic d6 ting cuong tinh chét 1a khong ddng
déu:

- Nanoclay loai 128E cai thién tinh chat co hoc
caa vt ligu tét hon I30E.

- S gia cudng tinh chat dat mirc d6 cao nhat voi
ham luong 2 phr ddi voi ca hai loai nanoclay. Véi
ham luong 3-4 phr, do bén vat liéu giam di nhung
van cao hon so véi vat lieu epoxy khong co
nanoclay. Tuy nhién, khi ham lugng nanoclay 1én téi
5 phr, d6 bén vat liéu nanocompozit lai thap hon ca
epoxy ban dau.

Cac két qua twong tu ciing quan sat thiy khi
nghién ctru do bén nén va va dap cua vat liéu noi
trén hinh 2, 3 va 4.

30

Do bén va dap, kd/m?

Nghién cizu ché tao vat liéu.... Phan 2.

Trong cac mau duoc khao sat, mau véi ham
lwong nanoclay 1a 2 phr cé do bén cao nhat. Trai lai,
mau ¢ 5 phr nanoclay c6 do bén nho hon vat liéu
epoxy ban dau. Tham chi, médun nén cua epoxy-
nanoclay 5 phr chi con xap xi 50 % so véi epoxy ban
dau, chiing to vat liéu ”bo” di dang ké.

3.3. Anh hwéng ciia nanoclay dén kha ning chiu
mai mon

N6 dic trung cho kha ning chdng lai sy pha hay
trén bé mat vat lieu do ma sat va bién dang cuc bo.
Viéc dua nanoclay vao nén nhua epoxy co thé cai
thién tinh chat nay cho vat liéu.

Trong hinh 5 1a anh hudéng cua ham luong
nanoclay dén mirc ¢6 mai mon cua vat liéu.

== ¢poxy/nanoclayI28E

== ¢poxy/nanoclayI28E

4

=)

i Ham lugng nanoclay, pkl
Hinh 2: Anh hudng cta ham lugng nanoclay dén d6 bén va dap cua vat liéu

Do bén nén, MPa

7]
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~li—epoxy/130E
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Ham lugng nanoclay, pkl
Hinh 3: Anh huéng ctia ham lugng nanoclay dén d6 bén nén cua vat liéu
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Hinh 4: Anh huong ctia ham lugng nanoclay dén moédun nén cua vat liéu
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i Ham lugng nanoclay, pkI
Hinh 5: Anh huéng ctia ham lugng nanoclay dén do mai mon cua vat liéu

C6 thé thay, ciing nhu cac tinh chét co hoc khac,
mac d§ mai mon cua vat liéu epoxy-nanoclay nho
nhat khi ham lugng nanoclay 1a 2 phr. Nhin chung,
trong khoang ham luwong nanoclay 1-3 phr mic d6
mai mon cua vat liéu nanocompozit nhé hon vat liéu
ban dau. Nhung khi ham lugng nanoclay dat 4 -5 phr
thi 6 mai mon tang 1én, vuot qua gia tri nay cua vat
liéu epoxy ban dau. Mot nhan xét khac 1a nanoclay
I28E tao ra kha niang chdng mai mon cho vt liéu
epoxy DER 331 t6t hon so véi 130E.

So sanh sy thay doi cac tinh chit cua hé nhua
epoxy DER 331 — nanoclay nhu trén cho thay muc
d¢ anh huong cua ham lugng nanoclay. Nguyén
nhan caa sy cai thién tinh chat c6 mat nanoclay 1a do
ting cuong tuong tac gitta nhya epoxy vai cac phan
tir nanoclay ¢ trang thai xen k& hoac tach lop [8].
Ngoai ra, su c6 mat cia nanoclay c6 thé ngin chin
su pha hay cua bé mat epoxy khi c6 luc tac dung tir

bén ngoai, ngin ngira sy phat trién cac vét nut té vi.
Tuy nhién, khi ham lugng nanoclay tang cao hon, s&
Xuat hién céc tap hop nanoclay du trong vat liéu. Tur
do cac tac dung gia cudng ké trén s& giam di. Biéu
nay ciing phu hop v6i két qua xac dinh niang lugng
phét trién vét nut K, caa hé vat ligu nay [8].

4. KET LUAN

- Viéc phan tan nanoclay vao nén epoxy khong
anh huong dang ké dén kha ning déng ran cua nhya
nén: ham lugng phan gel cua nhya dong ran van cao
hon 94 % khi ham lugng nanoclay dat téi 8 phr.

- Nanoclay c6 tac dung cai thién rd rét tinh chét
nhua epoxy. T4c dung gia cudng thé khi rd rét nhat
khi ham luwong nanoclay 1a 2 phr: d6 bén kéo ting
khoang 30 %, d6 bén udn ting 55-70 %, d6 bén nén
tang khoang 40 %, do bén va dap ting 60-70 %, con
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d6 mai mon giam mét nua. Tuy nhién, tac dung gia
cuong cua nanoclay chi ¢6 khi ham lugng la 3-4 phr.

Véi ham lwong nanoclay toi 5 phr, tinh chat vat lieu
nanocompozit bi giam di so voi vat liéu ban dau.
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