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ABSTRACT

Ortho unsaturated polyester/silicafume composite were prepared by high rate mixing with
unchangeable temperature, then using ultrasound wave and vacuum to eliminate bubbles.
Dispersion of the silicafume was characterized by viscosity, SEM and TGA. The results showed
that viscosity of composition and dispersion level of silicafume depend on time and speed of
mixing. The best mechanical properties were obtained at silicafume content 1.5 wt%.

I- MG PAU

Silicafum 1a oxit silic siéu min & dang vo
dinh hinh thu hoéi tir khéi 10 ché tao thép silic
hoic ferosilic. Silicafum da duoc st dung nhiéu
trong cong nghiép san xuat son, nhua boi 18
chiing dugc coi la chat don gia cudong c6 kha
niang lam ting do clng, bén cao xudc, mai
mon,... [1]. Tuy nhién, dé dat dugc nhiing tinh
chdt mong muodn thi khé khan 16n nhét 1a lam
sao phan tdn déng nhat silicafum trong nén nhua
do 4i luc gifta cac hat 16n luon ¢6 khuynh huéng
tao thanh cdc tap hop hat. Dé tang kha ning
phan tadn thi khudy tron & toc do cao la mot
phuong phép thong dung nhat, ngoai ra c6 thé
stt dung chat lién két silan dé tao cho bé mat hat
silicafum ti€p xtic 16n hon lam gia tang lién két
gilfa hat don va nén nhua [2].

Trong cong trinh nghién ctu nay, da tap
trung vao nghién ctu qui trinh ché€ tao va céc
dic tinh clia hon hgp nhua octo polyeste khong
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no va silicafum khi chua c6 chat lién két.

Il - THUC NGHIEM

1. Nguyén liéu

- Nhua octo polyeste khong no 2508 PT-WV
cta Han Qudc c6 chi s6 axit 14 mg KOH/g, do
nhét (20°C) 260 cP.

- Chit xdc tic metyl etyl keton peroxyt
(MEKP) ctia Han Qudc.

- Chét xdc tién octoat coban 10% cta Nhat
Ban.

- Silicafum dang nén cla Trung Qudc c6
phan bd kich thudce hat trinh bay trén hinh 1.

2. Phuong phap thuc nghiém

- Qui trinh ché tao: vira cho silicafum vao
vira khudy tir tr cho dén khi bot phan tan hét
trong nhua, ti€p dé khudy & téc do cao cé 6n
dinh nhiét, sau khoang thoi gian xdc dinh mang



di siéu am. Sau khi cho chit xic tic vao thi
khudy déu, hit chan khong va cudi cling mang
di d6 mau trén khuon Teflon phuc vu xdc dinh
cdc tinh chat cua vat liéu.

- Phan bo kich thude hat duge xac dinh trén
mdy LS 320-COULTER cta Hoa Ky véi dai do
tr (0,04 + 2.000) wm.

- b6 nhét duge xdc dinh theo tiéu chuédn

DIN 53018 do trén nhét k& Broockfield dang
RVT ctia Hoa Ky.

- Anh SEM cua vat liéu duoc chup trén may
hién vi dién tir quét Jeol JSM 6360 LV (Nhat

Ban).

- Do bén kéo xic dinh theo tiéu chuin ISO
527-1993, do trén may INSTRON 3382 (My).

- Do bén udn x4c dinh theo tiéu chuin ISO
178-1993, do trén may INSTRON 3382 (My).

- Do bén nén xic dinh theo tiéu chuin ISO
604-1993, do trén may INSTRON 3382 (My).

- Do mai mon x4c dinh theo tiéu chudn ISO
9352-1995 do trén mdy Taber model 519-1
(Anh), banh mai CS10, chu ky 1.000 vong.

- Phan tich nhiét khéi lugng (TGA, DSC)
trén may STA 409 PC/PG ctia hang NETZSCH.
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Hinh I: Phan b6 kich thuge hat cta silicafum

II - KET QUA VA THAO LUAN

1. Anh huéng cia ché d¢ cong nghé

Silicafum c6 kich thudc hat tr 0,1 + 0,2 wm,
dién tich bé mat rieng (BET) 20 m*/g va bé mat
phiang nhin khong xop, diéu nay cé thé kich
hoat lam gia tang tuong tdc vat ly giita ching va
nén nhya polyme. Bé mat silicafum ton tai céc
nhém silanol va siloxan. Cac nhém silanol tao
lién két hidro v6i nhau hinh thanh cdu tric tap
hop hat nhu sau:
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C4c lién két nay kéo gitt cac hat silica riéng

1€ két tu lai ciing v6i nhau va cau tric tap hop dé
duy tri khong thay déi tham chi duéi cic diéu
kién khudy tron t6t nhat néu nhu khong cé su
tuong tdc manh giita silica va nén nhua [3].

Két qua khao sat vé thdi gian va toc do
khuay cho thdy, & thoi gian khudy 2 gio va toc
do khudy 1.000 vong/phiit, polyme chua thim
thdu hét vao trong hat don (0,5 PKL so véi
nhua), cac cu tric tap hop hau nhu giit nguyén,
khong bi phan tach. Sau 6 gio khudy & téc do
4.000 vong/phiit da c6 thé phan tdch cau tric tap
hop hat va cédc tap hop duoc phan chia phan bo
déu hon trong nén polyme. Két qua do do nhét
da chi ra ring, do nhét cia hén hop phu thuoc
vao thoi gian, toc do khudly va tang 1én hai 14n.
anh SEM (hinh 2) cho thdy hat silicafum da
phan bé dong déu hon, cdc tap hop hat nhd hon
nhiéu so v6i khi khudy & t6c do thap trong thoi
gian ngan.

Nhu vay, thoi gian khudy dai da lam tang
dién tich ti€p xic cdc hat silicafum véi nhua nén
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va toc do khuay 16n da ngan can va phan tich
cdc céu tric hat két tu. Diéu nay ciing thé hién
rd khi do bén kéo, do bén nén, do bén uodn, do
bén va dap déu tang va do mai mon giam xudng.

O diéu kien khudy t6c do 4.000 vong/phiit

trong 6 gio, khi tang ham lugng silicafum (0,5
dén 2,5) PKL thi do nhét chia hdon hop tang
tuyén tinh theo ham luong don (hinh 3).
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Hinh 2: Anh SEM clia mau véi thoi gian va toc do khudy khéc nhau
(a) 2.000 vong /phit trong 2 gio; (b) 4.000 vong/phiit trong 6 gid
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Hinh 3: Su thay ddi do nhét cia hén hgp nhua theo ham Iuong silicafum

Tir hinh 3 cho thdy, khi ¢6 mit silicafum chi
v6i mot luong rat nho (0,25 PKL) do nhét cua
hén hop cling da ting gan gdp doi. Su gia ting
do nhét 12 do trong qud trinh chuyén dong céc
hat hoac tap hop hat truot 1én nhau lam tang luc
ma sat ndi, vi th€ khi tang ham luong silicafum
thi do nhét ctia hén hop cling tang 1én.

2. Cac dac trung cua vat lieu polyme
compozit gia cuong silicafum khi chua cé
chat lién két

Cédc mau compozit dugc ky hiéu nhu sau:
- S0: mau trong.
- S0,5: mau chia 0,5 PKL silicafum.
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- S1,5: mau chtta 1,5 PKL silicafum.
- $2,5: mau chita 2,5 PKL silicafum.

Béang 1 trinh bay cdc tinh chat co hoc cua 4
mau trén.

S6 lieu bang 1 cho thdy, chi thém véi mot
luong rat nho silicafum trong diéu kién khuay
tron 4.000 vong/phiit trong 6 gid thi hau hét cac
tinh chét co hoc déu tang. Su ting nay la do
compozit chita silicafum da c6 su phan tan va su
dinh két bé mat t6t, vi thé khi tic dung Gng suét
thi luc tdc dung chuyén dén cédc hat silicafum
thong qua lién két pha va cdc hat silicafum nay
trd thanh tac nhan nhan tng suat d6. Tinh chat
co hoc t6i uu xudt hién & ti 1& silicafum 1a 1,5



PKL va & ham luong cao hon thi tinh chat co  silicafum thi bé mat bi bé gdy clia miu phang,

hoc gidm xudng. Diéu nay xay ra 1a do sy phan  nhdn khong déng déu va ton tai nhiéu 16 rong

bd cla hat lam gia tang xu huéng két tu cadc hat rdt r6 nét (hinh 4a). Tuy nhién, khi c6 mat

& muc do cao hon. silicafum, bé mat bi bé gdy clia mau da thay déi
Anh SEM (hinh 4) chi ra riing, khi khong c6  hoan toan, gidm céc 16 rong (hinh 4b, 4c).

Bdng I: Céc tinh chat co hoc cta vat liéu polyme compozit gia cudng bang silicafum

Mau Do bén kéo, Do gian dai | Do bén nén, Do bén udn, Do mai mon,
MPa khi dut, % MPa MPa mg /1000 vong
SO 42,7 4,43 91,9 81,7 60,6
50,5 43,1 4,68 92,2 82,0 58,6
S1,5 45,5 5,84 100,2 88,6 54,0
S2,5 39,5 4,40 87,7 77,8 56,5

XZ. 880

(b)
Hinh 4: Anh SEM cua vat liéu polyme compozit véi ham lugng silicafum khic nhau
(a) 0 PKL silicafum; (b) 1,5 PKL silicafum; (c) 2,5 PKL silicafum
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(a) (b)
Hinh 5: TGA va DSC ctia vat liéu polyme compozit ¢6 va khong c6 silicafum
(a) mau khong c6 silicafum; (b) méau chita 1,5 PKL silicafum

Su ¢6 mat cua silicafum phan tdn dong déu  lién két v6i nén, vi th€ Gng x{ nhiét trén hinh 5
trong nén nhua polyeste khong no lam gia tang  cho thay nhiét d6 héa thiy tinh (T,) ctia mau c6
ddng ké dién tich ti€p xtic bé mat va gia tang silicafum (hinh 5b) cao hon méu tréng (hinh

761



5a). Dac biét 1a miu chia silicafum c¢6 do bén
nhiét 16n hon mau trong, tai nhiét do 520°C thi
mau tréng bi phan hay 91,13% con mau cé
silicafum bi phan hiy thap hon 90,65%.

IV - KET LUAN

Khé nang phan tén silicafum trong nén nhua
polyeste khong no tSt nhat v6i t6c do khudy
4.000 vong/phiit trong 6 gio. Viéc dua silicafum
chi vé6i luong rat nhé da lam tang déng ké do
nhét cta hon hop nhua va do nhét ting tuyén
tinh khi tang hang luong silicafum. Céc tinh
chat co hoc dat duoc t6i wu & ham lugng
silicafum 1a 1,5 PKL. Trén co s& phan tich bing
anh SEM va DSC chi ra ring nhiét do hoa thay
tinh clia mau c6 silicafum cao hon mau khong
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c6 silicafum va & nhiét do 520°C thi mau khong
c6 chit gia cuong bi phan hiy (91,13%) 16n hon
mau c6 chat gia cuong (90,65%).
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