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, TOM TAT o
Mpt cdi nhin téng qudt vé cdc nanocompozit lai héa polyme-clay da cho thdy tam quan
trong trong viéc sir dung khodng montmorillonit clay nhie mgt pha tang cuomg Irong cdc
mang polyme. Mot hwong nho khodng sét hifu co trong epoxy dd cai thi¢n ding ké cde
tinh chdt co hoc va kha néng bén nhiét ciia vt liéu,
ABSTRACT

An overview of polyme-clay hybrid nanocompozits is provided with emphasis placed on
the use of alkylammoniun exchanged montmorillonite clay as the reinforcement phase in
selected polyme matrices. A few weight percent loading of organoclay in epoxy
dramatically improves its mechanical properties and thermal stability.

I- DAT VAN BE

Nanocompozit 12 loai vét liéu méi dang
duge nghién cliu trién khai {mg dung &
nhiéu Iinh vic trén thé giol va sé 12 vit liéu
duge ting dung manh mé cuia tuong lai. Vit
liéu nanocompozit vgi lugng nano clay rat
thap (khoang 1 + 10%) da cai thién dugc
mgt sd tinh chit so vdi nhitng compozit
truyén thdng. Trong bai bao nay, chung t6i
khdo sat kha ning gia cudng cla vit lidu
nanoclay dén tinh ning cua nhwa epoxy
DER 671-X75 trong tng dung lam mang
som.

II. THU'C NGHIEM

L. Nguyén liéu i

- Nhya epoxy DER 671-X75 cia Dow
Chemical Co.LTD ; duong luong epoxy:
450-550 (g/eq); ti trong & 25°C:1,09 (g/ml)

; 0 nhot: 6500-12000 (Pas).

- I30E : 1a khoang sét Motmorillorite di
duge bién tinh bé mit bing Octadecylamin
voi ham lugng: 25-30 (Y%wt) ; kich thudc
hat: 8-10 (um); Hang Nanocor (M$).

- Pét sét Tixogel MP: La loai smectic hitu
co ; ¢d hat: d = 9-10pum; i trong: & =

1.8g/cm’ ; Hang Sud Chemie AG (Dic).
Organoclay tong hop: 12 san phim tong
hgp bdi Trung Tam NCVL Polyme,
Trudng Dai Hoc Bach Khoa TP.HCM .

- Chit dong rén :VI25 (VI25 =
Versamit125 Kylen n-Butanol =
1:0.7:0.3) 1a mot loai polyamit; ducmg
lugng hydrogen hoat ddng:103 ; théi gian
gel:129 (phit); san phidm cua Henkcl Cac
loai dung méi: n-Butanol, Xylen, Butyl
axetat, Butyl Cellosol.

2. Phuong phdp nghién citu

Trén co s& 3 loai sét khac nhau : 130E,
Organolay tdng hop, Tixogel MP, tién
hanh khao st va danh gia tinh chét coa vét
}iéu nanocompozite trén co s& nhua Epoxy
671-X75 theo hai ti 1€ clay 13 5% va 7% so
v6i khéi lugng cia nhya €pOXY .

Clay dugce phén tan trong epoxy pha lodng
véi 1/3 lugng dung méi céin dung & nhiét
dd phong trong 24 h voi van tée khudy
7000v/phit, sau dé V125 cang véi 1/3
luong dung méi duge cho vao tron véi hdn
hop trén trong thoi glan 30 phat véi vén
tdc 11000v/phitt 1di pha lo@ng vail/3
lwgng dung moéi con lai trude khi gia cong
tao mang.
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- Khéi hrgng V125 duge tinh theo ty I€
duong hugng epoxy: phin traim khéi luong
V125 so véi DER 671-X75 12 30 %.

- Luong dung méi voi ti 1€ ham hoong ran :
hé dung méi =1:1, trong d6 ti & vé ham
luong cla cac dung mdi la: xylene :
butanol : butyl cellosol : butylaxetat =
7:3:1:1. ) o

- Thép duoc xtr ly bé mit : tdy dau md
chéng sét, cha nhim, ngam dung dich
alkyl phot phat trong 1 gid, say kho, cét
trong binh hat am.

- Miu mang dugce phun phu trén nén thép
véi d6 day mang 36£8(um)

- Cac mdi truomg thir nghiém: NaCl 5%,
HCI 5%, NaOH 5% trong 3 thing & nhiét

dd phong.
Ky hiéu mau: I5, I7: Loai I30.E ; S5, §7:
Organoclay tong hop va T5, T7:

TixogelMP. Trong do cac s 5, 7 1a ham
Iuong clay (%). E : mau khéng don

3. Plurong Phdp Phan Tich Thir Nghiém

- TEM (Transmission Electron
Microscopy: Kinh hién vi dién tir trayén
qua): danh gia chu tric hinh thai ciia mang
. ty 1& phong dai tir 120 000 dén 240 000
lan; dién thé 80-100kV ; cudng d6 dong
0.1A; may (TEM) JOEL 1010, Nhat.

- TGA (Thermogravimetry analysis): khao
sat sy phdn huy nhiét ctia nanocompozit
trén may TGA 209 cua Netzsch , Dic.

- Do co tinh méng son : bén bam dinh, bén
udn, bén va dip, bén mai mon theo cac
tiéu chuan tuong ng : ASTM D3002 ,
ASTM D 1737, ASTM D 2794 va ASTM
D 1044,

L KET QUA VA BAN LUAN

1. Tinh chit co Iy caa mang vecni Epoxy-
clay.

a. Dd bén bim dinh

Cac méu ban ddu [bang 1] déu c6 d¢
bén bam dinh tét, nhung sau khi nglm
trong cdc moi truorng thir nghiém thi do
bén bam dinh giam. Su thay ddi nay déi
voi  cdc mau  cb nanoclay(I30E,
Organoclay) khéng dang ké va khéng phu
thude vao ham luong clay, didu nay chimng

AN

t6 don nano da dugc phan b déu trén giao
dién pha polyme - kim loai. Trong khi do
mau Tixogel MP thi d6 bam dinh giam
nhanh hon va lai phu thudc vao ham luong
déon 1a do Tixogel khong thé phén tan tt
nhu cic dén nano khéc, ching két tip trén
bé mat nén voi kich thuée ciia khéi 16p sét
chir khong phan tan theo timg don l6p, de
dang bi mdi truong tAn cong nhit, lam xuét
hién dang khuyét tat 16, gdy béc tach cuc
bd mang.

Mbi truomg NaOH c6 tinh pha hiy
mang manh hon so véi cac moi truong
khac. Sy pha hiy nay gdy anh hudng
khéng chi ¢ nén polyme ma con tai ving
tiép xic kim loai - polyme.

Bang I :Dé bam dinh, (%),

Mau | Trude khi | NaCl | HCl | NaOH

TN ngim 5% 5% 5%

15 100 90 90 85

17 100 90 90 85

ss | 100 90 90 85

S7 " | 100 . 90 90 85

TS | 100 80 75 70

T7 | 100 75 70 65

E 100 90 90 85
Bang 2: Dé bén uén, mm dwong kinh truc.

Mau | Trude khi | NaCl | HC1 | NaOH

TN ngam 5% 5% 5%

15 2 3 3 4

17 2 4 4 5

S5 12 3 3 4

s7 |2 4 4 5

TS |2 4 5 6

T7 |2 5 5 6

E 2 3 4 5

b. D bén uén

D¢ bén ubn déu giam sau khi ngim
trong cdc méi truong thir nghiém: gia tri
do bén ubn ¢ miu ¢6 ham lwong nanoclay
5% giam it hon so véi mau 7% va mau E.
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Mau cé 7% clay thi khong thé hle;n tinh gia
cudng hon so véi miu E, ma gia tri d6 bén
uén con kém hon khi ngam trong mdi
truong NaCl 5%. Dm véi mau dung don
Tixogel, 4o bén uon giam nhidu v thép
hon tit ca cdc miu khic [ bang 2]. Quan
sat mang tai chd gay sau khi ubn, véi cac
mau c6 dén nanoclay lép mang khéng bi
bung tach khoi nén. Trong khi dé, miu
dung ddn sét Tixogel thi xay ra hién tugng
bung tdch doc theo dudmg dit gdy. Sy
giam vé& d6 bén udn khi c6 thém chat dén
duge giai thich 1a do khi d6 céc hat
nanoclay nim xen k& gifta cdc mit xich
polyme da lam giam déng ké d5 linh dong
cua mach polyme, lam cho sy xoay cua céc
mat xich quanh truc gidm dén téi 4o bén
ubn giam. Nghién ci cling cho thdy khi
ham luong nanoclay cang tang thi d§ bén
udn cang giam.
c. D§ beén va dap

Céc miu ding d6n nanoclay cé tinh
chiu va ddp cao hon so véi miu E va miu
ding don sét Tixogel PM [bang 3]. Dién
tich vang bi bbe tach (do va dép) trén céac
mang dung ddn nanoclay twong dbi nho,
trong khi d6 trén mang dung Tixogel va
khéng ding dén thi 16n hon. Piéu nay
chimg t lién két tuong tic gifta cdc lép
don nanoclay trong nén polyme d3 tao ra
sy truyén tai ning luong va dp tét cho
nén va nhanh chéng ti€u tén nhig xung
dong gdy hu hong nén. Trudng hop mang
dung don Tixogel MP, 18 rang sy phén bd
sét trong nén chi thude dang hat nén hiéu
qua truyén tai ning lugng va dép cho nén
kém.

Bang 3: D bén va ddp, (cm).

Mau [ Ban [ NaCis% | HCIS% [ NaOH
dau 5%

I5 |33 30 30 28

17§32 29 29 26

S5 |33 30 30 29

S7 |31 29 29 27

T5 |28 25 24 22

T7 125 23 22 20

E 30 28 28 26

Bdng 4. B bén mai mon, (%)

Miu | Ban NaCl | HCI NaOH
déu 5% 5% 5%

I5 0.0025 | 0.0035 | 0.0038 | 0.0042

17 0.0014 | 0.0028 | 0.0030 | 0.0035

S5 1 0.0021]0.0037 | 0.0039 | 0.0043

S7 0.0018 | 0.0031 | 0.0034 | 0.0038

T5 0.0037 | 0.0054 | 0.0062 | 0.0074

T7 0.0040 | 0.0057 | 0.0060 | 0.0068

E 0.0028 | 0.0039 | 0.0042 | 0.0052

d. B¢ bén mai mon
Bén mai mon cia cic miu ding dén
nanoclay thé hién cao nhét tmg véi miu
c6 ham lugng 7% [bang 4]. Tinh chit nay
c6 chiu tdc ddng ciia phan bd cac don Iép
clay trong viing gn mit ngoai clia mang.
Tuy 12 c¢6 tinh phan tan tét, nlhumg céc
mAu diing 5% nanoclay lai khéng thé hién
duge tinh nang nay vi ham lugng khéng
du cho gia cudng theo huéng tic dung
mit cia mang. Chju tac dfng ciia mdi
trudmg manh di tao nén sy khac bigt kha
16n vé tinh chju mai moén cia miu mang
trude va sau khi ngdm trong méi trudng.
Riéng dung dich NaOH 5% gdy gidm clp,
hur hong bé mit sdm nén d§ bén mai mon
thip.
2. Khéo sit tinh bén nhigt ciia vit ligu
nanocompozit

T két qua do TGA, dbi véi miu
vecni €poxy -5% clayfhinh 1}, mic 40
giam cdp ciia IS5 va S5 it hon nhidu so véi
mang vecni khéng clay E va T5. Dac biét,
tir nhiét d6 300 — 600°C, sy it giam cép
nay cho thay nanocompozit ¢6 kha néng
bén nhiét hon, chén chju lira tét hon.

la].7 67%
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Péi veoi mang vecni epoxy -~ 7% clay
[hinh 2] dd giam cép cua 17 thap hon mét
it so v§i S7 nhung khong dang ké. Don vai
T7 du tir 30-300°C, dudmg gidm cdp khdi
lugng trung vai 17, S7 nhung tir 300°C tro
vé sau né giam hon ré rét. Diéu nay chimg
to ring khi ham lugng Tixogel MP (uong
déi cao (7%). thi n6 ¢ Lha néng ting
cudmg tinh bén nhiét dén 300°C. nhung &
nhiét dé cao hon nira thi tinh bén nhiét.
chén chju Itra ndy khéng con.

Hinh 2: D6 thi TGA eua cdc madu 7 % clay

f1]. Mau veeni 0%clay. [2]. “Mﬁu Tixogel
MP. [3]. Mau Organoclay tong hgp. [4].
Miu I30E.

3. Knhdo sdt ciu triic hinh thdi hoe ciia vit
liéu nanocompozit (TEM)

Hinh TEM cua cic mau S5 [hinh 3] va
'S7 fhinh 4] cho thiy: Céc vét den a mat cit
ngang cia 1op sét. Ching phan bd  theo
huéng trit tr gan, 2+4 16p sét nim song
song v6i nhau. Ving den sim ¢6 hinh chiéc
dia det dai chinh Ia bé réng cua 16p sét.
Khoang cach trung binh gilra cdc vét den la
khoang cach trung binh cia céc lop sét
trong nén polyme

Cac vét den phan bd & miu 5% véi
khoang cach trung binh tir 80 dén 160 A”
trong khi & miu 7% thi khoang cach trung
binh dat 40 dén 100 A",
IV. KET LUAN
Mang veeni epoxy ding Organoclay duroc
tong hop tai Trung Tam dat mic do ly tan
voi khodng cach trung binh giira cic ldp sét

1a 80A". Ham luong 5% duge danh gia la
hi¢u qua cho gia cudng do mirc d¢ ly tan
cao hon so voi lugng dimg 7%. Hiéu qua
chén tach déi véi mang ding Organoclay
tdéng hop gop phin nang cao co 1y hon so
v6i mang ding bentonite lam chit don va
bing véi mang ding Nanoclay 1 30L.
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