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Abstract

Silicon carbide ceramic foam filter is a special technology. It has a foam porous structure of ceramic products, and
its light weight, chemical stability, large surface area through-hole rate, corrosion resistance to molten metal erosion,
high temperature, high strength, high pass rate, and good thermal shock resistance characteristics. It is mainly used in
the field of metallurgy and casting metal liquid filtration and purification. Ceramic foam filters can be made of different
pore size and porosity, in order to obtain satisfactory filtration effect. A process for producing a silicon carbide ceramic
foam filter includes the steps of: preparing raw material becoming silicon carbide from a mixture of silicon carbide
powder, alumina, zirconium silicate, talc and kaolin clay; adding the forming agents into the raw materials for silicon
carbide generation, mixing the forming agents and the raw materials to obtain a raw material batch, shaping a foam
structural body from the resulting mixture by extrusion, hydraulic press machine or mold for slip casting; drying the
formed body, and sintering the formed body after drying. The structure and property of the silicon carbide ceramic foam

filter were investigated by X-ray diffraction (XRD), Scanning Electronic Microscopy (SEM).
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1. MO PAU

Vit liéu loc xi c6 vai trd quan trong trong cdng
nghiép duc rot kim loai néng chay nham muc dich
loai bo cac tap chat khdng mong muédn sinh ra trong
qua trinh duc rét khudén mau, dong co, san xuat thép,
san xuat day cap dién,.... Nho c6 vat liéu ndy, san
pham tao thanh dong nhat, giam thiéu khuyét tat tdi
da.

Vit liéu sir dung dé loc xi can phai c6 tinh chét
d6 bén nhiét, bén co, bén sc nhiét I6n, dic biét phai
chiu dugc méi trudng an mon cao. Gém st sir dung
trong cong nghé nady c6 nhiéu hé nhu: hé silic
cacbua, aluminosilicat, zirconia, cordierit, mulit,
corundum - mulit,... [1-3].

Goém st hé silic cacbua c6 chia thanh phan
chinh 1a pha tinh thé silic cacbua va cac pha: mulit,
corundum, spinen, cristobalit, zirconia. H¢ gém st
nay c6 do bén co, bén séc nhiét 16n, chiu duoc in
mon cao. Piéu nay dic biét quan trong ddi vai vat
lieu 1am viéc trong diéu kién nhiét do cao, an mon
manh [4-6].

Gbém sir hé silic cacbua duoc ché tao theo cac
phuong phap nhu: phuong phap ép thuy tinh hay
dang tinh; phuong phap dac rét hd nhiét; phuong

phap ép dun hat chan khéng; phuong phap ép va
dam rung; phuong phap dd rét vao khudn thach cao;
phuong phap dung phu gia chdy; phuong phap dung
chat tao bot; phuong phap hoa hoc,... [7, 8].

Bai bao néu mot sé két qua nghién cau qué trinh
ché tao gém sir hé silic cacbua sir dung phuwong phap
duing khudn xdp.

2. THUC NGHIEM
2.1. Nguyén ligu va thiét bi

Cac nguyén liéu st dung la: silic cacbua 99 %,
kich thudéc < 25 pm (Zhengzhou Xindaxin Science
& Technology Co., Ltd), zirconi silicat 99 %, cao
lanh  Aly(Si,Os)(OH),  (Viét  Nam), talc
2Mg0.2Si0,.H,0 (VN), oxit nhdom Al,0; 99 %
(Almatis), polyuretan foam 10-15ppi (Dongguan
Dihui Foam Sponge Co., Ltd), keo PVA 5 %, dung
dich dién giai natri silicat (Viét Nam) 2 %.

Céc thiét bi s dung 1a: may nghién bi rung,
may khuay, ti sy, 10 nung Nabertherm (D).

Cac mau duoc nung trong 10 nung Nabertherm
tai Nha may vat liéu chiu lta kiém tinh Viét Nam
(T Son, Béc Ninh).
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2.2. Tao miu

So d6 cdng nghé ché tao gém st silic cacbua thé
hién trén hinh 1.
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Hinh 1: So d6 c6ng nghé ché tao gom st silic
cachua

2.2.1. Binh hinh mdu

- Silic cacbua, zirconi silicat, cao lanh, oxit
nhém dugc nghién min trude khi dua vao phdi liéu.

- Phéi liéu duogc tron va nghién trong may
nghién bi rung.

- Chét két dinh sir dung 1a PVA véi ham luong
5 %.

- Dung dich la natri silicat (d = 2,7 g/ml) véi
ham lugng 2 %

- B6 sung nudc dé tao do 4m 35 %.

- Nhing 3-4 lan mau polyuretan foam c6 hinh
dang mong muén vao hd phéi ligu trén.

2.2.2. Nung mau

Céc mau sau khi tao hinh bang cac phuong phap
trén, dwoc sdy & 110 °C trong 4 gio va nung & nhiét
do 1100+1450 °C trong 12 gio, trong do gitt & 1450
°C la’5 gio.

2.3. Cac phwong phap nghién ciru
Thanh phan pha va ham luong céc tinh thé bang

phuong phap nhiéu xa tia X (XRD) trén thiét bj
X’Pert Pro (Ha Lan). Ham lugng cac nguyén to xac

Tran Van Cwong Va céng Su

dinh bang phuong phap phan tich pho huynh quang
tia X (XRF) trén thiét bi Thermo (My). Xac dinh
kich thudc, hinh dang cua vat liéu bang phuong
phép hién vi dién tir quét (SEM) trén thiét bi
Hitachi-S-4600. Xac dinh do xdp, ty trong, do hit
nuéc bang phuong phap sir dung can thuy tinh theo
TCVN 6530-1999.

3. KET QUA VA THAO LUAN

Su dung cac phuong phap cong cu dé phan tich
mau gom st silic cachua thu duoc.

Thanh phan cua cac nguyén liéu bao gom:
57,5% SiC (Dsp = 25 pm); 30 % alumina (Dsp = 4
um); 3% talc; 7,5 % zirconi silicat; 2 % sgi alumino
silicat (3 mm); 2 % cao lanh va 2 % dung dich natri
silicat (d = 2,7 g/ml) so véi tong khéi luong cua cac
thanh phan trén.

Chat két dinh tam thoi 13 keo PVA dugc ché tao
bang cach cho 5 % PVA vao thiét bi chira nudc, sau
d6 vira gia nhiét ¢ 80 °C, vira khuay trong 4 gio.

Ham luong cac nguyén t6 trong silic cacbua xac
dinh bang phuong phap phan tich phé huynh quang
tia X (XRF) trén thiét bi Thermo (M¥). Két qua thé
hién dudi bang 1.

Bang 1: Ham lugng céc oxit trong gbm st silic

cacbua
SiC A|203 S|02 ZrOZ MgO
(%) (%) (%) (%) (%)
55 30 5 5 2

3.1. Hinh thai hoc ciia gém sir silic cacbua
Hinh dang, kich thudc tinh thé dugc xac dinh

bang thiét bi hién vi dién tir quét SEM cho két qua
trén hinh 2.
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Hinh 2: Anh SEM cua san pham gém st silic
cacbua

_ Tir hinh SEM cuia gém su silic cachua ché tao
bang phuong phap dung khuén xop, nhan thay be
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mat khong déu nhit.

Diéu nay duoc giai thich la do phuong phap
dung khudn xép st dung phdi lidu co6 do am lén,
khoang 35 % va thanh phan alumino silicat dang soi,
x6p nén cau trac kém sit dac, tao bé mat co do nham
cao. Soi alumino silicat ¢ vai tro giit nguyén ciu
tric bo khung dang t6 ong sau khi polyurethane
foam phan huy va tao mdi lién két véi cac khoang
hinh thanh & nhiét do thiéu két.

San pham tao thanh can c¢6 cau trdc dang t6 ong
va do xdp cao dé c6 thé giir xi va cho kim loai néng
chay di qua nén vai tro cua soi alumino silicat 1a rat
quan trong.

3.2. Pic trung co 1y tinh ciia gom s silic cacbua
3.2.1. Ty trong cua gom st silic cachua

Ty trong cua gém su silic cacbua do theo TCVN
6530-3:1999. Két qua thé hién trén céac hinh 3.
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Hinh 3: Anh huong cua nhiét do nung dén ty trong
cua gom st silic cacbua

Tir hinh trén nhan thay, ty trong ting theo nhiét
d6 va khong ddi khi nhiét d6 1a 1400 °C. Piéu nay
chang to, gém st silic cacbua dugc két khdi hoan
toan va mirc do sit dic cua vat liéu la cao nhat.

3.2.2. D¢ xop cua gom si silic cacbua

Do x0p cua gom sir silic cacbua do theo TCVN
6530-3:1999. Két qua thé hién trén hinh 4.
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Hinh 4: Anh huéng cua nhiét d6 nung dén do xop
cua gom st silic cachbua

Hinh trén cho thiy, do xp giam theo nhiét d6 va

Nghién cizu ché tao gom siz hé silic cacbua...

khong dbi khi nhiét d6 1a 1400 °C. Piéu nay phi hop
véi két qua do ty trong cua san pham.

3.2.3. PG bén uén, do béen nén cua gom sit silic
cacbhua

Do bén udn, dd bén nén cua gbm st silic cacbua
do trén may do van nang tai Truong Dai hoc Béach
khoa Ha Néi. Két qua thé hién trén céac hinh 5.
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Hinh 5: Anh huong cua nhiét 6 nung dén do bén
uon, do bén nén cua gom st silic cacbua

Tur hinh trén nhan thay, do bén udn, dé bén nén
tang theo nhiét 4o va khong ddi khi nhiét do 1a 1400
°C. Pidu nay pht hop véi két qua do duoc tur ty
trong cua san pham. Gém st silic cacbua dugc két
khdi hoan toan va mirc do sit dac cua vat liéu 1a cao
nhat. Do d6, d6 bén ubn va bén nén cua san pham la
I6n nhat.

3.3. Thanh phan pha cia silic cacbua
Thanh phan pha va ham lugng céc tinh thé cua

gom st silic cachua duge xéc dinh bang phuong
phéap nhiéu xa tia X (XRD) cho két qua trén hinh 6.
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Hinh 6: Gian d6 XRD cuaa gom sir silic cacbua theo
phuong phap dung khudn xop

Tir phan tich X-ray xac dinh dwoc két qua gom
st hé silic cachua bao gém pha tinh thé chinh 1a silic
cacbua SiC va cac pha tinh thé: mulit 3A1,03.2Si0,,
corundum Al,O;, spinen MgO.Al,Os, cristobalit
Si0,, zirconia ZrO,. Cac pha trén hinh thanh do
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phan tng cua Al,0;3-Si0,-MgO gitta alumina véi
cao lanh va talc; sy thay d6i thu hinh cua zirconi
silicat, alumina hay SiO, ¢ nhiét do thiéu két. Két
qua nay phu hop v&i cac cong trinh di cong bd trén
thé gisi.

Su c6 mat cua céac pha tinh thé SiC, AlL,O; 1am
san pham c6 hé sb gi&n no nhiét rat nho. Piéu nay
lam kich thuéc cua san pham gan nhu khong thay
d6i khi nhiét do thay doi. Cac pha tinh thé
3Al,05.2Si0,, Al,Os, MgOAIzO3, Zr0, co trong san
pham lam ting tinh bén co cho vat liéu.

4. KET LUAN

D3 ché tao thanh cong gom st silic cachua bang
phuong phap ding khuén x6p ¢ cau trdc dang to
ong.

Ty trong ting theo nhiét d6 nung san pham. Khi
san pham dat nhiét do két khéi, ty trong khdng thay
d6i. Po bén udn va bén nén cua san pham ty Ié thuan
Vai ty trong.

San pham c6 ty trong thap (d = 2,75 g/lcm®), do
x6p nho (2,4 %) cho phép dung dich long di qua,
con xi bi giit lai trén bé mat.

San pham co6 do bén udn va bén nén cao (11,5
kG/cm? va 20 kG/cm?) nén c6 do bén cao khi sir
dung dé 1am phin loc xi cho kim loai néng chay.
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