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ABSTRACT 

Natural rubberlsilica nanocomposite were prepared by mixing aqueous suspension of bis(3-
triethoxysilylpropyl) tetrasunfit silane (TESPT) modified silica with Hevea Brasilienis latex using 
a pulverisette type mixer. Dispersion of the modified silica was characterized by laser scattering 
particle size distribution analyzer and SEM. The results showed that silica in suspension with 
statistical parameters: median 3.5 (pm); mean 3.8 (pm); variance 4 (pm'); standard deviation 2 
(pm) is necessary to make nanocomposite with size distribution in range of 30 -100 nm. 

I - Gl6l THIEU 

Thdng thudng cao su gia cudng bang silica 
dugc chi tao bing eac phuang phap trdn hgp cO 
hgc nen su phan tin silica d kfeh thude nanomet 
rat khd dat dugc, ngay ca khi da bie'n tinh [1]. 
De dat dugc mdc do phan tin cd nanomet, ngudi 
ta su dung phuang phap tong hgp silica ngay 
trong nin cao su bang phuang phap sol-gel [2, 
3]. Trong phuang phip niy, phin dng long hgp 
silica dugc tiin hinh theo hai budc; thuy phan 
vi ngung tu hgp chat silan. Quan sat bing anh 
TEM da phit hien duge silica phan tan ddng 
nhit trong nin cao su, cd kich thude td 33 nm 
din 500 nm [2, 4]. Theo phuang phip sol-gel, 
cac ta'm eao su chua luu boa hoac da luu hoa 
dugc ngam trong dung dich silan sau dd de gel 
hoa trong thdi gian td'i thieu 5 ngiy d nhiet do 
SOT [2, 3]. Ngoii ra, ngudi ta edn ehe tao nano 
compozit bing cieh boa tan cao su trong dung 
mdi nhu tetrahydrofuran[5] hay dung true tiip 
latex [4]. 

Tuy nhien, phuang phip sol-gel cd mdt sd 

nhugc diem nhu; kfeh thude eua tim eao su phai 
mdng de silan ed thi thim thiu, nang suit 
khdng cao, thdi gian phan dng dii. Hon nua, 
phuang phap nay ddi hdi dung mdi hiiu ea. 
Dung latex cao su tu nhien (CSTN) cd the ban 
ehi dugc nhugc diim tren nhung silan rit di bi 
thuy phan va ngung tu tao polysiloxan bdi mdi 
trudng phan tan la nudc. 

Trong nghien edu nay ehung tdi di xuat 
phuong phap che tao nanocompozit td latex 
CSTN vi silica da biin tfnh silan TESPT d dang 
huyin phu trong nude. 

II - THUC NGHIEM 

1. Nguyen lieu 

- Silica biin tfnh TESPT [6]. 

- Latex CSTN, Ioai him lugng amoniac eao 
(HA-latex), him Iugng phin khd DRC = 60% 
cua cdng ty cao su Phudc Hoi, Viet Nam. 

- Cic hoi chat khic: chat boat ddng bi mat 
(HDBM) X-100 (Union Carbide), va chat khd 
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bgt Foamaster va axit axetie (Trung Qud'c) 

2. Phuang phap thuc nghiem 

- Che tao huyin phu silica: silica bie'n tinh 
TESPT duge phan tan trong nudc cung vdi chat 
boat ddng be mat va chat khu bgt trong miy 
nghiin hanh tinh (Frizt-Pulverisette 6) di tao 
dugc huyin phu dn dinh it nha't 3 thing. 

- Che tao nanocompozit: Sau khi da ehe tao 
dugc huyen phu silica, latex CSTN dugc dua vao 
va khuiy trdn cho de'n khi dugc hdn hgp ddng 
nha't. Hdn hgp tren dugc ddng tu bang axit 
axetie 2% vdi ty le axit/cao su = 1/10. Cao su 
sau khi ddng tu dugc ep, rua sach bing nudc de'n 
trung tfnh rdi cit nhd va say d nhiet dd 65°C de'n 
khd. 

- Phan bd kfeh thudc hat duge xie dinh tren 
miy do phan bd kfeh thudc hat laze Horiba LA 

920 (Nhat Ban) vdi giai do td 0,02 - 2000 pm. 

- Anh SEM chup tren miy Jeol JSM 6360 
LV (Nhat Ban) 

m - KET QuA vA THAO LUAN 

1. Anh hudng ctia chat hoat dpng be mat de'n 
phan bd kich thudc hat silica 

Trong he di the vdi pha phan tan la hat rin, 
su khic biet ve ban chat hoi hgc cua be mat hat 
vi pha lien tu (pha nin) se xie dinh kha nang 
phan tan eua cac hat rin cung nhu do dn dinh 
cua he. Silica sau khi bie'n tfnh bing hgp chat 
silan cd gdc tiep xdc tang td 62° len 93°, the 
hien tfnh ky nudc tang len [6]. Dieu niy cd the 
lam tang kha nang tao tap hgp cua cac hat silica 
trong mdi trudng nudc. 

—^•i^-i-im 
100,0 

Diameter Cjim) 

Hinh 1: Phan bd kich thudc eua silica khi ehua cd chat HDBM 

Vl vay, viec sd dung chat HDBM thich hgp lim qua trinh thim udt di ding, kich thudc hat 
giam, he dn dinh ban va ngan chan qui trinh tao tap hap hat (hinh 2a) so vdi he khdng sd dung chat 
HDBM (hinh 1). 
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Hinh 2: Phan bd kich thudc hat cua a) huyin phu silica cd HDBM va b) latex CSTN 
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Cd the tha'y tren binh 2, be cd sd dung chat HDBM cd dai phan bd kfeh thudc hat duge thu 
hep hon va kich tiiude hat trung binh nhd ban so vdi he khdng sd dung chat HDBM. Phan bd kfeh 
thudc hat khdng cdn dd'i xdng quanh gia tri trung binh, cac gii tri thd'ng ke trong bing 1. 

Bdng 1: Cac thdng sd thd'ng ke phan bd kich thudc cua huyen phu silica cd va 
khdng cd chat boat ddng bi mat vi latex CSTN 

Miu 

Khdng HDBM 

Cd HDBM 

Latex CSTN 

Dai kfeh thude, pm 

2-70 

0,3-12 

0,2 -1,8 

Trung vi, pm 

13,5 

3,5 

0,6 

Trung Ijinh sd, pm 

13,8 

3,8 

0,6 

2. Nanocompozit tren c0 sd CSTN va silica 

Khi phd'i trdn huyen phd sUiea vdi latex 
CSTN, yen to quyit dinh de'n kha nang phan tin 
cua silica trong nen cao su ddng tu la tuang 
quan kich thude silica trong huyin phu va kfeh 
thudc hat latex CSTN. Tfnh chat keo tu di the 
eua cae hat latex polyme cd kfeh thudc 250 nm 
tren hat silica ed kfeh thudc td 240 - 1590 nm da 
duge nghien cdu bdi Furusawa [7]. 

Trong he chda cac hat vdi kich thudc rat 
khic nhau, stf kit dfnh cua cae hat nhd len eac 
hat ldn se xay ra. Khi ty le kfeh thudc hat 

i ; V f^Tff I • j r 'K TWt r " t ' ^ ? 

r = Dsilica/Dlatex (Dsilica li dudng kfnh trung 
binh hat silica vi Dlatex la dudng kinh trung 
binh hat latex) Idn ban 3, he huyin phu gdm chu 
yiu cic hat silica mi tren bi mat cd cac hat 
latex gin kit. Cic hat di the cd dang qua dau 
tay, vdi mdt bat silica d nhan [7]. 

Cac sd lieu tren bang 1 va binh 2 cho thiy 
kich thudc silica trong huyin phu ldn ban kfeh 
thudc latex CSTN khoing 6 lan, edn he khdng 
cd chit HDBM-tdi han 20 lin. Nhu vay, cic hat 
latex se kit tu len tren cac hat silica. Tuy nhien 
hinh thii cau trdc cua he ddng tu trong hai 
trudng hgp khic nhau (hinh 3). 

Jl 
1'i 

Hinh 3: a) khdng cd chit hoat ddng bi mat; b) cd chat boat ddng be mat 

Khi khdng cd chat HDBM, cie hat silica kit 
tu thanh cac tap hgp ldn cd kfeh thude tdi 40 -
50 pm. Su phan chia pha cao su kha rd net (hinh 
3a). Ngugc lai, khi cd chat HDBM (hinh 3b), 
cae hat silica phan tin td't ban trong nin cao su, 
khdng tha'y tap hgp hat va bi mat phan chia pha. 
Do phdng dai ldn han cho thay, silica phan IDO 
kha dong diu trong nen cao su va cd kich thudc 

td30-100nm(hinh4). 
Do kich thude hat so cap khoang 10-30 nm 

[10] nen silica phan tan trong nin cao su dudi 
dang cac dim hoac chudi cua 3 - 10 hat so cip. 
Luu y ring, sau khi bie'n tfnh, phan bd kfeh 
thude hat silica trong khoang 4-40 pm [1] va d 
dang huyen phu silica cd kich thudc td 0,3 -12 
pm. Nhu vay, sau khi ddng tu kfeh thudc hat 
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silica Iai giam mdt bae. 

Hinh 4: Silica phan tin trong nin cao su (a) do phdng dai XIOOO va (b) X20.000 

3. Ca che hinh thanh nanocompozit silica/NR 

Hinh 5: Ca che hinh thinh nanocopozit silica/CSTN 

Co che hinh thinh nanocopozit da duge di dang nhu hinh 5 [8]. Chat HDBM cd tic dung 
xuat nhu hinh 5. Trong giai doan diu, chit lam silica phan tin ddng deu trong mdi trudng 
HDBM khdng ion duge hap phu ien bi mat nudc, chd'ng tao tap hgp, do dd hat silica ed kha 
silica da bie'n tinh TESPT. Day li ha'p phu vat Iy, nang tie'p xde td't ban vdi cic hat latex. Khi 
khdng phai tlnh dien hay hap phu hda hgc vi cd huyin phu va latex CSTN dugc phd'i trdn, phan 
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khdng phan cue cua chat HDBM lai tuang tic 
tdt vdi mach alkyl cua cic axft beo tren ldp 
mang latex (do HA latex dugc dn dinh bdi cic 
axft bio mach dii, sin pham thuy phan cua 
photpho lipit [9]). Nhd dd cac hat latex di dang 
bam dfnh len bi mat silica. Khi ddng tu trong 
mdi trudng axit, cac hat latex CSTN ket tu lai, 
phi vd ca'u true tap bgp cua silica vl vay kich 
thude hat silica giam xud'ng tdi 1 bac (hinh 4). 
Ngoai ra, do thanh phan khdng phan cue cua 
cha't boat ddng bi mat cung tuang hgp td't vdi 
nhan latex, la cae hydroeacbon CSTN, nen 
khdng quan sat thay bi mat phan chia pha trong 
cao su ddng tu (hinh 3b). Cae bien tugng tren se 
khdng xay ra ne'u khdng dung chit HDBM. 
Kfeh thude tap hgp silica khi ldn, bi mat phan 
chia pha rd net trong eao su ddng tu (hinh 3a). 

TV-KET LUAN 

- Vdi su cd mat chat HDBM khdng ion da 
tao ra huyen phu vdi cac thdng sd thd'ng ke; 
trung vi 3,5 (pm); trung binh sd 3,8 (pm); 
phuang sai 4 (pm'); do lech ehuin 2 (pm). 

- Huyen phu nay da dugc sd dung de chi tao 
nanocompozit cd phan bd kfeh thudc hat trong 
khoing td 30 den 100 nm. 

- Tren ea sd cie du lieu thuc nghiem da di 
xua't CO che hinh thanh nanocompozit td latex 
CSTN va huyen phu silica trong nudc. 
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