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SUMMARY

Elastomer nanocomposites consisting of blend of natural rubber and styrene butadiene
rubber (NR/ISBR) and layered silicate (nanoclay) are preared successfully by emulsion method.
The characterization of rubber-clay nanocomposites have been investigated by XRD and TEM.
The TEM showed clay had been dispersed to one or several layers. The XRD showed that basal
spacing in the clay was increased. It was evident that the clay layer could be uniformly dispersed
in the rubbers matrix on nanometer level. The best reinforcing effect of nanoclay reached when

ration of layered silicates is 5 wt%.

- MG DAU

Khoa hoc va cong nghé nano dang ndi lén
nhu mot mii nhon trong Ilinh vuc vat liéu méi,
thu hdt rat nhiéu sy quan tam cua nhiéu nha
khoa hoc trén th€ giéi va & Viét Nam. Trong s6
do, vat liéu polyme nanoclay compozit véi su lai
ghép gilta polyme hitu co va chat phan tin
khodng sét c6 kich thudc nanomet (nanoclay)
dang 1a d6i tuong nghién ctu cua nhi€éu nha
khoa hoc cao phan tir nuée ta. Vat liéu polyme
nanoclay compozit c6 uu diém hon han so véi
vat lieu compozit thong thuong la chi can su
dung mot lugng nho nanoclay (1 - 5%) da cho ta
san pham c6 do clng cao, kha nang che chan t6t,
giam kha nang thdm khi, 4m, bén héa hoc, tic
ché tia tir ngoai...

Trén thé gidi ¢6 mot s6 cong trinh cong bo
viéc st dung cao su cong nghiép phoi hop véi
nanoclay dé ché tao nanocompozit nhu cao su tu
nhién [1, 2], cao su tu nhién epoxy hoéa [3], cao

su nitril [4, 5], cao su butadien styren [6, 7], cao
su EPDM [8]. O Viét Nam, mot s6 nha nghién
cttu cling da c6 cong bd vé Iinh vuc nay [9 - 11]
tuy nhién nhiing cong b6 nay chi yéu la st dung
phuong phép tron kin dé béc cic 16p clay vao
nén polyme.

DPac biét, cho dén nay chua cé cong trinh
nao (thé giGi va Viét Nam) cong bd nhitng két
qua nghién ctu bién tinh bang phuong phdp
phan tdn héa hoc vat liéu blend ctia cdc t6 hop
cao su v6i chiat don nanoclay dé tao thanh
nanocompozit. Do d6 trong bai bdo nay, ching
toi trinh bay mot s6 két qua nghién ciu méi
nhat vé vat liéu t6 hop nanocompozit tir cao su
tu nhién (NR) va cao su butadien styren (SBR)
v6i chat don nanoclay.

I- VAT LIEU VA PHUONG PHAP
CHE TAO MAU

Cao su thién nhién la loai cao su creep c6 ky
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hiéu RSS-1 cutia cong ty cao su Ha Noi.
Cao su butadien styren (SBR) Ia loai nhii

tuong cua hang Qilu Petrochemical (Trung
Quoc) v6i ham lugng kho 25%.

Nanofil®5 clia hang Siid-Chemie (CHLB
Diic) véi cac thong so6 sau:

- Khoang cach gitra cdc 16p: 2,8 nm

- Chit hoat hoa: Distearyl dimetyl amoni
clorua

- Do tro hoa: 35%.

- Cé4c chat phong ldo (D), xtdc tién (M, DM),
luu héa (S), silica, bot gia cuong,... 1a cdc san
phdm thuwong mai cta Trung Quoc, Indonexia,
Han Qudc.

Trén co sO tham khdo cdc tai liéu trudc vé
khao séat tinh chat cta blen NR/SBR [12, 13]
chiing t6i da chon ty 1& cao su tu nhién va cao su
butadien styren c6 dinh & ham lugng NR/SBR =
25/75 (c6 tinh chat t6i wu nhat), chi thay doi
ham luong nanoclay dé khao sét cac tinh chat.

2. Phan t4an nanoclay vao té hop cao su

Thdm w6t nanofil®5 bing nuéc cit, sau dé
dua vao SBR nhii, khudy manh trong 2 gi¢ &
nhiét do phong. Sau khi ding khudy dung mot
chat keo tu dé két tha hén hop. Dé 6n dinh hén
hop 3 gio, sau d6 dua vao sdy & nhiét do 60°C
trong khoang 8 gid cho bay hét nude va cac chat
long khac.

3. Ché tao mau

Cén tron cao su SBR di phan tdn nanoclay &
trén véi mot lugng cao su tu nhién da tinh trude
trén may can TOYOSEIKY cua Nhat Ban. Thuc
hién luu hoéa trén mdy ép véi cac ch€ do sau:
Nhiét do 145°C+5°C, dp luc 8 KG/cm’, thoi gian
luu héa 15 phidt. San phdm thu duge la cdc tim
day 2 mm va duoc cét theo tiéu chuin do tinh
chit co ly.

11 - PHUONG PHAP NGHIEN CUU

Tinh chét co hoc dugc xac dinh trén thiét bi
da nang Zwick 2.5 cia CHLB Dric.

Phé nhiéu xa tia X (XRD) do trén thiét bi
Siemens D5000 cua CHLB Dic tai phong thi
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nghiém cau tric - Vién khoa hoc Vat liéu theo
ché€ do tu nhién khong dinh hudng, véi géc quét
20 =1 - 10° nhiét do 25°C.

Khao sit cdu tric pha vat liéu cao su
nanocompozit bang kinh hién vi dién tir truyén
qua (TEM), thuc hién trén thi€t bi JEOL JEM
1010 (Nhat Ban) c6 dién th€ gia t6c 100 kV tai
phong kinh hién vi dién tir, Vién vé sinh dich té
Trung Uong - BO Y t€.

III - KET QUA VA THAO LUAN

1. Tinh chat co hoc

Hinh 1 1a anh hudng cta nanoclay va silica
dén do bén kéo cuia hon hop cao su NR/SBR. Tir
do thi ta thdy khi tang ham lugng nanoclay,
silica thi do bén kéo dit ting. Nhung do6i véi
nanoclay, khi ham lugng 16n hon 7% thi do bén
kéo hau nhu khong tang, hiéu ting gia cudng ctia
do bén kéo cao nhit 1a & khoang 5%. Hinh 2 1a
anh hudng cta nanoclay va silica dén do ciing
ctia t6 hop NR/SBR. Qua hinh nay nhan thdy khi
stt dung nanoclay va silica, d0 cting déu tang
theo ham lugng chat bién tinh st dung, diéu nay
1a hop logic v6i céc vat liéu compozit néi chung.
Mic du vay c6 thé thdy & ham luong 3 - 7%
nanoclay thi do cing vat liéu tang 1én khong
nhiéu, dao dong tlr 54 - 55,5 (Shore A). C6 thé
giai thich céc tinh chat co hoc nay nhu sau: khi
phan tin clay vao hé blend cao su, cdc phan tu
polyme bao boc 14y cédc thanh clay tao thanh vat
liéu nanocompozit vGi chdt nén 1a hén hgp cao
su (NR/SBR), cot 1a clay da béc 16p. Khi tac
dung luc 1én vat liéu thi luc bi truyén mot phan
lén cdc thanh clay nay, tai trong cia ca hé s€
dugc tang 1én, do d6 tinh chit co 1y tang. Tuy
nhién khi vugt qua ham lugng t6i uu thi sy phan
bo cua cédc thanh clay trong nén hén hop cao su
khong doéng nhat, hién tugng vén cuc tao nén
khuyét tat xuat hién, do d6 ching lam tinh chat
vat liéu suy giam. Ciing tir do thi so sanh thdy
rang vé6i viéc sit dung 5% nanoclay da cho gid
tri d0 bén kéo nhu viéc sur dung 15% silica (hinh
1), con do ciing tuong duong véi viéc dung 20%
silica (hinh 2). Pay 1a hiéu ung gia cuong rat
quan trong cta vat liéu nano so véi vat liéu kich
thude micro.
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Hinh I: So sanh anh hudng clia nanoclay va silica dén do bén kéo dit cua vat liéu
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Khao sat si boc 16p cua nanoclay
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Hinh 3: Gian d6 XRD cua nanoclay
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Hinh 4: Gian d6 XRD ctlia t6 hop cao su NR/SBR véi 5% nanoclay
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Hinh 5: Gian d6 XRD cua t6 hop cao su NR/SBR véi 7% nanoclay

Hinh 3, 4 va 5 1a gian d6 nhiéu xa tia X
(XRD) ctia nanoclay va t6 hgp NR/SBR vé6i ham
lugng 5% va 7% nanoclay. Phé XRD cua
nanoclay (hinh 3) cho 2 pic & 20 = 4,5° va 20 =
7,2° tuong tng v6i khoang cdch co ban 1a 1,98
nm va 1,24 nm. Khi phan tdn nanoclay vao hé
cao su v6i ham lugng 5% (hinh 4) ta nhan thay
0 1a c6 su béc tach cic 16p clay (dan ra) va trén
gian d6 XRD da tdch thanh 4 pic & co sO cic
gbc quay 20 khac nhau tuong tng véGi khoang
cach 3,88 nm; 2,05 nm; 1,37 nm; 1,03 nm. 6}
ham luong nanoclay 7% (hinh 5) cling xuat hién
4 pic khdc nhau nhu truong hgp 5% (gian do
XRD gan giéng nhau), tuy nhién trén phé XRD
ldc nay c6 2 pic manh & géc quay 20 = 2,15° va
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4,3° ing v6i khoang cich 4,1 nm va 2,048 nm.
Vé cau tric, ching t6 di xuat hién cau trdc 16p
kép (bimodal) ctia céc 16p silicat trong t6 hop
cao su khi ham lugng nanoclay 16n hon 5%, va
cling ching t6 kha niang béc tdch nanoclay véi
ham lugng 5% tot hon 7%.

Cau tric hinh thai vat liéu nanocompozit

Qua anh hién vi dién t& truyén qua (TEM) &
céc hinh 6, 7, 8 va 9 chiing ta thdy rang & cic ty
16 1% - 3% (hinh 6, 7) ¢6 su phan tdn & muc
thap va thuong theo mot hudng nhit dinh cla
nanoclay. Dén ty 1& 5% (hinh 8) da c6 su boc
tdch kh4 hoan toan theo cic huéng khéic nhau,
diéu d6 giai thich cho tinh chat co ly vat liéu toi
vu & ham lugng 5% nay. Tuy nhién, ciing da bat



dau ¢6 su co cum (bii) cua mot s6 16p nanoclay
¢ mitc thdp. Dén ty 1€ 7% nanocaly (hinh 9)
ching ta thay 16 cac b6 cua 16p nanoclay bi co

cum lai, su béc tach thanh clay da khong duoc
tot nhu truong hop 3 - 5%, va do d6 tuong tng
v6i su suy giam tinh chat vat liéu.

Hinh 6: Anh TEM cta vat liéu ting véi ty 1¢
nanoclay 1%

Hinh 8: Anh TEM clia vat liéu tng véi ty 1é
nanoclay 5%

IV - KET LUAN

Qua cic khao sit XRD va TEM c6 thé
khing dinh da ché tao thanh cong t hop cao su
nanocompozit theo phuong phip nhii twong. Vat
liéu NR/SBR/Silicat nanocompozit nay c6 ciu
tric ca dang da boc 16p (exfoliated) va ca mot
phan dang ken giita (intercalated). Tinh chat cta
vat liéu dat cao nhat & ham lugng nanoclay 1a
5%, tinh chat nay twong duong véi ham lugng
don 15 - 20% silica thong thuong.

Hinh 7: Anh TEM cia vat liéu tng véi ty ¢
nanoclay 3%

T |

Hinh 9: Anh TEM clia vat liéu tng véi ty 1é
nanoclay 7%

Loi cam on: Tdp thé'tdc gid chdan thanh cam on
Bé Khoa hoc va Cong nghé Viét Nam dd tai tro
kinh phi hoan thanh céng trinh nghién citu nay
(dé tai nghién ciu co bdan, mda sé NCCB
508506).
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