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ABSTRACT

Natural rubber/silica 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 (um); mean 3.8 (um); variance 4 (um?); standard deviation 2

(um) is necessary to make nanocomposite with size distribution in range of 30 - 100 nm.

I - GIGI THIEU

Théng thudng cao su gia cudng bang silica
duoc ché tao bing cac phuong phdp trén hop co
hoc nén su phan tan silica & kich thuéc nanomét
rat khé dat duoc, ngay cé khi di bién tinh [1].
Dé dat duogc mitc d6 phan tan ¢& nanomet, ngudi
ta st dung phuong phdp téng hop silica ngay
trong nén cao su bing phuong phép sol-gel [2,
3]. Trong phuong phép nay, phan ing tdng hop
silica duoc ti€n hanh theo hai budc: thuy phan
vi ngung tu hop chat silan. Quan sat bng anh
TEM di phdt hién dugc silica phin tin déng
nhat trong nén cao su, ¢6 kich thude tir 33 nm
dén 500 nm [2, 4]. Theo phuong phap sol-gel,
cdc tdm cao su chua luu hoa hoac da luu hod
dugc ngam trong dung dich silan sau d6 dé gel
hod trong thdi gian t8i thi€u 5 ngay & nhiét do
50°C [2, 3]. Ngoai ra, ngudi ta con ché tao nano
compozit bing cdch hoa tan cao su trong dung
méi nhu tetrahydrofuran[5] hay dung truc tiép
latex [4].

Tuy nhién, phuong phép sol-gel c6 mot s6

nhugc diém nhu: kich thudc cla tdm cao su phai
méng dé silan c6 thé thim thiu, nang suat
khéng cao, thdi gian phan tng dai. Hon nita,
phuong phdp ndy doi héi dung moéi hitu co.
Dung latex cao su ty nhién (CSTN) cé thé han
ch& dugc nhuoc diém trén nhung silan rat dé bj
thuy phan va ngung tu tao polysiloxan boi méi
trudng phén tdn 1a nudc.

Trong nghién cliu nay ching t6i dé xuét
phuong phdp ché tao nanocompozit tir latex
CSTN va silica da bién tinh silan TESPT & dang
huyén phi trong nudc.

11 - THUC NGHIEM

1. Nguyén liéu

- Silica bién tinh TESPT [6].

- Latex CSTN, loai ham lugng améniic cao
(HA-latex), ham luong phdn khé DRC = 60%
clia cong ty cao su Phudc Hoa, Viét Nam.

- Céc hod chat khdc: chat hoat dong bé mat
(HPBM) X-100 (Union Carbide), va chat khu
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bot Foamaster va axit axetic (Trung Quéc)
2. Phuong phip thuce nghiém

- Ché tao huyén phi silica: silica bién tinh
TESPT dugc phan tdn trong nudc cling v6i chat
hoat déng bé mat va chat khir bot trong may
nghién hanh tinh (Frizt-Pulverisette 6) dé tao
duoc huyén phi én dinh it nhét 3 théng.

- Ché 1a0 nanocompozit: Sau khi da ché tao
duoc huyén phi silica, latex CSTN dugc dua vao
va khudy trén cho dén khi dugc hén hop dong
nhit. Hén hop trén dugc dong tu bing axit
axetic 2% véi ty 1 axit/cao su = 1/10. Cao su
sau khi dong tu dugc ép, rira sach bang nuéc dén
trung tinh réi cit nhé va sdy ¢ nhiét do 65°C dén
kho.

- Phan b6 kich thudce hat duge xdc dinh trén
mdy do phan b6 kich thudc hat laze Horiba LA

620 (Nhat Ban) vai giai do tir 0,02 - 2000 um.

- Anh SEM chup trén may Jeol JSM 6360
LV (Nhat Ban)

II - KET QUA VA THAO LUAN

1. Anh hudng ctia chit hoat déng bé mat dén
phan bo kich thuéc hat silica

Trong hé di thé véi pha phén tén 12 hat rén,
su khdc biét vé ban chat hod hoc clia bé mat hat
va pha lién tu (pha nén) sé& xac dinh kha nang
phan tdn cla cdc hat rén ciing nhu do én dinh
chia hé. Silica sau khi bién tinh bing hop chat
silan c6 gdc tiép xic tang tt 62° lén 93°, thé
hién tinh ky nuéc tang lén [6]. Diéu ndy c thé
lam tang kha ning tao tap hgp clia cic hat silica
trong moi truong nudc.
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Hinh I: Phan b6 kich thuGc cha silica khi chua ¢6 chat HDBM

. V\lq va)_r, viéc slt dung chidt HDBM thich hop 1am qua trinh thdm u6t dé dang, kich thuée hat
gidm, hé én dinh hon va ngén chin qué trinh tao tap hgp hat (hinh 2a) so v6i hé khong st dung chat

HDBM (hinh 1).
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Hinh 2: Phan b6 kich thudc hat cla a) huyén phil silica c6 HDBM va b) latex CSTN
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C6 thé thdy trén hinh 2, hé c6 st dung chit HDBM c6 dai phan b& kich thuée hat dugc thu
hep hon va kich thuge hat trung binh nhd hon so véi hé khéng st dung chat HDBM. Phén b kich
thude hat khéng con déi ximg quanh gia tri trung binh, céc gia tri théng ké trong bang 1.

Bdng I: Cic thong s& thong ké phan b6 kich thuéc clia huyén phi silica c6 va
khong c6 chat hoat dong bé mat va Jatex CSTN

r Méu Dai kich thuée, pm Trung vi, pm Trung binh s6, um
Khéng HDBM 2-70 13,5 13,8
Cé6 HDBM 0,3-12 3,5 3,8
Latex CSTN 0,2-18 0,6 0,6

2. Nanocompozit trén c¢o s CSTN va silica

Khi phéi tron huyén phi silica véi latex
CSTN, y&u t6 quyét dinh dén kha nang phan tin
clia silica trong nén cao su dong tu la tuong
quan kich thudc silica trong huyén phit va kich
thuéc hat latex CSTN. Tinh chét keo tu di thé
cla cédc hat latex polyme cé kich thudc 250 nm
trén hat silica c6 kich thuge tir 240 - 1590 nm da
dugc nghién ciu béi Furusawa [7].

Trong hé chida cic hat véi kich thude rat
khic nhau, su két dinh cla cac hat nho lén cic
hat 16n s& xay ra. Khi ty 1¢ kich thuéc hat

Hinh 3: a) khong c6 chat hoat dong bé mat; b) c6 chat hoat dong bé mait

Khi khéong c6 chat HDBM, céc hat silica két
tu thanh cdc tap hop 16n ¢6 kich thudc t6i 40 -
50 pm. Sur phan chia pha cao su kha rd nét (hinh
3a). Nguoc lai, khi c6 chat HDBM (hinh 3b),
c4c hat silica phan tdn tSt hon trong nén cao su,
khéng thdy tap hop hat va bé mit phan chia pha.
D¢ phéng dai 16n hon cho thdy, silica phan b6
kha déng déu trong nén cao su va cd kich thude

r = Dsilica/Dlatex (Dsilica 1a duong kinh trung
binh hat silica va Dlatex la dudng kinh trung
binh hat latex) 16n hon 3, hé huyén phit gém cha
y&u cdc hat silica ma trén bé mit c¢6 céc hat
Jatex gin két. Cac hat dj thé c6 dang qua dau
tay, v6i mot hat silica & nhén [7].

Céc s6 liéu trén bang 1 va hinh 2 cho thay
kich thuéc silica trong huyén phit 16n hon kich
thuéc latex CSTN khoang 6 14n, cdn hé khong
c6 chat HDBM-téi hon 20 1an. Nhu vay, cdc hat
latex s& két tu 1én trén céc hat silica. Tuy nhién
hinh thai cdu tric cta hé doéng tu trong hai
truong hop khac nhau (hinh 3).

tlr 30 — 100 nm (hinh 4).

Do kich thudc hat so cap khoang 10 - 30 nm
[10] nén silica phén tin trong nén cao su dudi
dang cic ddm hodc chudi ctia 3 - 10 hat so cap.
Luu y rdng, sau khi bién tinh, phan bg kich
thudc hat silica trong khodng 4 - 40 pm [1] va &
dang huyén phi silica ¢6 kich thudc tir 0,3 -12
pm. Nhu vay, sau khi dong tu kich thudc hat
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silica lai giam moét bac.

Hinh 4: Silica phan tan trong nén cao su (a) do phéng dai X1000 va (b) X20.000

3. Co ché hinh thanh nanocompozit silica/NR
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Hinh 5: Cg ch€ hinh thanh nanocopozit silica/CSTN

Co ché hinh thanh nanocopozit da dugc dé
xuit nhu hinh 5. Trong giai doan diu, chat
HDBM khéng ion dugc hdp phu lén bé mit
silica da bién tinh TESPT. Day la hap phu vat ly,
khong phai tinh dién hay hdp phu héa hoc va ¢6
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dang nhu hinh 5 [8]. Chat HDBM cé tac dung
lam silica phén tdn déng déu trong moi trudng
nude, chdng tao tap hap, do dé hat silica cé khd
ning tiép xdc t6t hon véi cdc hat latex. Khi
huyén phii va latex CSTN dugc phdi tron, phin



khéng phan cuc cha chat HDBM lai tuong tdc
t6t véi mach alkyl ciia cic axit béo trén 1dp
mang latex (do HA latex dugc 8n dinh bdi céc
axit béo mach dai, sdn phdm thuy phan cla
photpho lipit [9]). Nh& d6 céc hat latex dé dang
bim dinh 1én bé mat silica. Khi déng tu trong
moi truong axit, cic hat latex CSTN két tu lai,
phd v& cdu tric tdp hop cha silica vi vay kich
thudc hat silica gidm xudng t6i 1 bac (hinh 4).
Ngoii ra, do thanh phdn khéng phan cuc cila
chdt hoat dong bé mit ciing tuong hop t6t véi
nhin latex, l1a cidc hydrocacbon CSTN, nén
khong quan st thiy bé mat phan chia pha trong
cao su dong tu (hinh 3b). Cac hién tugng trén s€
khong xay ra néu khéng dung chit HDBM.
Kich thudc tap hop silica kha 16n, bé mat phan
chia pha 1o nét trong cao su dong tu (hinh 3a).

IV - KET LUAN

- Véi su ¢6 mat chat HDBM khoéng ion da
tao ra huyén phit vdi cdc thong s6 thong ké:
trung vi 3,5 (um); trung binh s6 3,8 (um);
phuong sai 4 (um?®); d6 léch chudn 2 (um).

- Huyén phii nay da dugc st dung dé ché tao
nanocompozit ¢6 phan bé kich thugc hat trong
khoang tir 30 dén 100 nm.

- Trén co s& cac dit liéu thuc nghiem da dé
xudt co ch€ hinh thanh nanocompozit tlr latex
CSTN va huyén phu silica trong nudc.

Tdc gid lién hé: Bui Chuong
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