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BAN TOM TAT

Nanomer I.28E cuia hing Nanocor dugc st dung phdi hop voi than den N220 va N330 dé ting cudng
tinh chét ciia cao su thién nhién luu hoa. Vi su hién dién cua chat twong hop loai silan — SI 69, phd
XRD cho thiy nanoclay da phan tin dang tactoid va tinh chét cao su luu hod di duoc cai thién. Khi sir
dung phdi hop nanoclay véi hai loai than N220 va N300 cho tinh chét khang xé ting rd rét. Trong khi
d6 khi phdi hop nanoclay véi than N330 céc tinh chat modun, d6 cimg déu ting, nhung véi than N220
thi cac tinh chat nay khong thay dbi.

ABSTRACT

Nanomer [.28E — the product of Nanocor Inc. combined with carbon black N220 and N300 is used to
improve the properties of vulcanized NR. The XRD reveals the existence of tactoids when SI 69 - a
silane compound is used as a compatibilizer. Tear strength of the vulcanisates is improved in
combinations of nanoclay and two types of carbon back. Modulus and hardness of vulcanisates

increase when nanoclay combines with N330, but not in the case of N220 combinations.

1. TONG QUAN.

Nanoclay dugc st dung dé tao loai vat liéu
nanocomposit voi cac tinh chit do bén, d6 cung,
d6 khang thim khi ciing nhu do bén nhiét cai
thién. Tuy theo didu kién gia cong nanoclay c6
thé phan tan trong cao su dudi dang xen 16p
(intercalated layers), dang tach 16p (exfoliated
layers), hay dang 16p hén don (non-paralell
layers/disordered layers). Pay la dac tinh cua cac
nanocomposit polime/montmorillonit. Mgt cach
tong quat v4i cac nanoclay montmorillonit bién
tinh c6 khoang cach 16p 16n s€ tao thanh cac
tactoid dang xen 16p, con cdc nanoclay co6
khoang cach 16p nho s¢ thuong xuét hién dang
tach 16p. Su hién dién ddng thoi cua ca hai céu
tric dang tach 16p va dang xen lop la dac trung
clia nanocomposit montmorillonit va xudt phat
tir tinh khéng dong nhat vé hoa hoc va kich
thudc cua cac 16p cau trac montmorillonit.

XRD thuong dugc dung dé khao sat cau trac
nanocomposit. Tuy nhién XRD chi ¢ thé phat
hién dugc céac tactoid dang xen 16p, ma khong
thé phat hién duoc cac tactoid dang 16p hdn don

hay cac dang tach lop. Vi vay pho XRD véi cac
miii cdu tric mang khong cho biét mirc do tach
16p, trong khi phé XRD khong c6 miii ciu trac
mang c6 thé c6 véi cac nanocomposit co cac
tactoid dang 16p hon don. Trong ci hai trudng
hop tinh chét ciia nanocomposit chiu anh huéng
clia cdu trac nanoclay rat nhiéu ma phd XRD
khong thé hién dugc.

Tuy theo loai polime ma nanoclay s€ duoc
bién tinh dé tao nén sy twong hop tot voi
polime. Cao su thién nhién (NR) la polime
khong cuc trong khi d6 montmorillonit (mmt)
rat phan cuc, nén viéc chon lya dung loai
nanoclay bién tinh tuong thich véi cao su thién
nhién s& 1 mot trong nhiing yéu t6 quyét dinh
tinh chat ciia nanocomposit. Dé ting cuong lién
két lién dién NR va mmt chat tuong hop loai
silan dugc dwa vao nhim ting tinh chat bd
cuong cua mmt.

Anh huéng cia mmt bién tinh va chét
tuong hop dén kha niang phén tan cua nanoclay
trong NR va tinh chat cua hdn hop cao su luu
hoa duoc khao sat qua phd XRD va céc tinh
chét co hoc.



2. THi NGHIEM
2.1. Ho4 chit.

Nanoclay dugc dung c6 ma hi¢u Nanomer
1.28E ctia nha san xudit NANOCOR. Nanomer
I.28E 14 loai sét montmorillonit duge bién tinh
bang trimetil steril ammonium nén c6 kha ning
twong thich vadi cao su NR s€ dugc dung trong
nghién ctru nanocomposit NR/mmt. Chit twong
hop loai silan dugc st dung 1a SI 69 cua nha san
xuat DEGUSSA c¢6 tén hodo hoc la Bis(3-
triethoxysyililpropyl) tetrasulfide (TESPT). bay
1a chét twong hop thuong duoc sit dung hdn hop
cao su don silica. Cao su thién nhién thudc loai
SVR 3L cua Viét Nam, duoc san xuit theo tiéu
chudn TCVN 3769-1995. Cac hoa chét khac
dugc nhan tir Cong ty Cong nghiép Cao su Mién
nam, TP H6 Chi Minh, Viét Nam.

2.2. Thiét bi.

Cac hdn hgp chu cao su/nanoclay, cac hén
hop cao su dugc chuén bj trén may tron kin thé
tich 800 ml va may trén 2 truc cia Trung Tam
NC Cao su, Cong ty CN Cao su Mién nam. Cac
tinh chét cao su luu hoa duge xac dinh tai Trung
Tam NC Cao su, Céng ty CN Cao su Mién nam.
Phé XRD duoc xic dinh bing may XRD cua
Vién Dau khi Viét Nam.

2.3. Chuén bi hén hop

Hon hop chu NR/nanoclay véi ham lugng
20% nanoclay dugc trdn trén may luyén kin véi
tde do roto 1a 27 v/p, dugc lam ngudi b?‘“mg nudc.
Nhiét ban dau 1a nhiét do phong. Thoi gian tron
1a 6 phat (2 phat 1am mém cao su + 4 phit tron
v6i nanoclay). Hon hop chu duge dem di chup
phé XRD dé xac dinh murc d6 phan tan.

Hon hop chi, cao su va cac hoa chit ngoai
trir luu huynh dugc tron trén may tron kin. Thoi
gian 13 6 phit (2 phat lam mém cao su + 4 phut
tron voi cac phu gia). Sau khi tron, xuét tim, 6n
dinh va tron véi luu huynh trén may tron 2 truc
trong thoi gian 3 phit. Xuat tim, 6n dinh. Xac
dinh thoi gian luu hod. Luu hoa mau & 150°C va
do cac co tinh.

2.4. Tiéu chuén x4c dinh co ly tinh

Bang 1. Tiéu chuan chuan bi va xac dinh co
tinh mau

Tinh Pon | Thiét b Tiéu
chét Vi chuan
tinh

Chuan bj May trén kin, | TCVN

mau tron ho 1592-
87

Thoi Phat | Rheometer ASTM

gian luu TOYOSEKI | D2084-

hoa 88

Do bén

kéo

- MP

Modun a

son TevN

su_ﬁit Ung l;/IP Dynanometer | 88

. GOTECH

khang

duat

- Dbo|%

dan duat

bo N/m TCVN

khang x¢ | m 1597-
87

2.5. Pon pha ché

Trén co sd cac nghién cuu trudc day, don
pha ché sir dung nhu ¢ bang sau trong d6 luén
luén sir dung chét twong hop SI 69 v6i ham
luong 10% khéi lugng nanoclay sir dung.

Béng 2. Pon pha ché hdn hop cao su

Hoa chit Phian khoi
lwong (phr)

Cao su NR 70,0

Cao su BR 30,0

Stearic acid 2,0

Kém oxid 5,0

Phong laoRD | 2,0
Phong lao | 2,0

4020

Luu huynh 2,0
Xtc tién CBS | 1,5
Nanomer I.28E | 0—6,0

Than den 40.0




3. KET QUA VA BAN LUAN
3.1. Pac tinh phan tan nanoclay trong cao su

Ph6 XRD cua Nanomer I.28E cho thiy
.28E c¢6 nhiéu tactoid. Khi tron nanoclay vao
cao su, phd XRD cho thiy c6 sy dich chuyén cac
mili cu triic vé phia goc 6 nho, tirc khoang cach
mang gia ting. Khi c¢6 sy hién dién cua chét
tuong hop SI 69 cac tactoid xuét hién rd rang
hon. Miii 24.13 A da dich chuyén khoi phd.

m

-

)

Két qua & cic bang 3 va 4 cho thiy
Nanomer 1.28E khi duoc st dung 6 ham lugng
4 — 6 phan khbi lugng s& cai thién mot s tinh
chat ctia cao su luu hoa. Céc tinh chat khang xé
dugc cai thién rat nhidu trong khi ung suét
khang kéo dirt khong thay doi nhiéu.

Hinh 1: Phé6 XRD cua nanoclay va
nanocomposit NR/o-mmt

(a) Nanoclay ban dau;

(b) Nanoclay trong cao su c6 SI 69;

(c) Nanoclay trong cao su khong c6 SI 69

Phd XRD cua hdn hop khéng c6 chét tuong
hop khong cho thay miii cdu trac, tuy nhién viée
nay khong noi 1én sy hién dién cua dang tach 16p
ma ¢6 thé 1a c¢6 sy hién dién cua cac tactoid dang
16p hén don. Piéu nay dugc khing dinh hon khi
¢6 sy hién dién cta chit twong hop SI 69 phd
XRD cho théy cdc mii cdu tric. Sy hién dién
clia chat tvong hop lam ting két dinh lién dién
gilia cao su va cac tap hgp nanoclay giup dinh
huéng céc tap hop nay va lam giam thanh phan
tactoid dang 16p hon don.

3.2. Anh huéng ciia nanoclay dén co tinh cao
su luu hoa.

1.5486A0)

Béng 3: Tinh chit cao su luu hoa dung than
N330

Tinh Bgn Ham luong nanoclay
cht v (phr)

tinh |0 2 4 6
Médun | MPa (1,2 | 1,7 | 1,8 |20
300 3 2 9 7
Ung MPa |23 |23 |21 |23
suit 2 |7 |5 o
kéo dut
bo N/m | 46, |44, |56, |60,
khang | m 0 9 6 0
x¢é
bo Shor |61 |67 |72 |76
cung eA




Béng 4: Tinh chat cao su luu hoa ding than
N220

Tinh Pon vi

Ham lugng nanoclay

x . (phr)
chat tinh 0 ) 5
Modun | MPa 1,19 | 1,17 | 125
300
Ung MPa |3,14 |3,11 [3.,15
suit kéo
duat
bo N/mm | 65,0 | 66,8 | 99,7
khang
x¢&
Do cing | Shore | 65 66 67

A

So sanh hi¢u ung cta nanoclay trén céc tinh
chat modun 300, d6 cung cua cao su luu hoa khi
két hop v6i cac loai than khac nhau, két qua cho
thiy nanoclay c6 hiéu tng duong cao hon khi
két hop voi than N330 so véi than N220. Diéu
nay co thé 1a do su khac biét vé kich thudc hat
cua hai loai than nay. Than N330 c6 kich thudc
hat trung binh khoang 29 nm, véi dién tich bé
mit riéng 12 84 m*/g, trong khi ctia than N220 la
23 nm va 122 m%/g twong ung. Véi cac hat don
kich thudc khac nhau trong hon hop thi t6 chirc
sz“ip xép cua vat liéu sé chat ché hon va cac tinh
chat nhu modun va do cing sé ting nhiéu hon.

4. KET LUAN

Qua nghién ciru cho thdy Nanomer 1.28E c6
nhiéu tactoid. Trong diéu kién thi nghiém khi
khong c6 chit tuong hop nanoclay phan tin
nhiéu ¢ dang 16p hdn hop. Khi co chit twong
hop SI 69 su phan tan dang xen 16p hiéu qua
hon. Pho XRD khong cho biét rd rang c6 dang
phan tan tach 16p. Do d6 cin khao sat thém
bang anh TEM cta hdn hop.

Khi sitr dung két hop v6i than den thi
Nanomer 1.28E cai thién dugc rat nhiéu tinh
chat khang xé. Hiéu ung tuong tac s& tdt hon
khi két hop v6i than c¢6 kich thu6c hat 1on —
than N330.
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