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Abstract: In this paper, high-temperature ceramic fiber membrane materials was fabricated by
vacuum rotary filtration molding process using polycrystalline mullite fiber and SiO,/B,0; system
binder as the main raw materials. The effects of slurry performance, binder addition amount and
molding pressure on the properties of ceramic fiber membrane materials were studied. It was shown
that the slurry viscosity, combined with dosage and molding pressure has a significant influence on
the performance of the fiber membrane material. With the viscosity of the slurry of 2000 mPa-s ~
2500 mPa-s, binder content in fiber membrane materials of about 39 wt% ~ 42 wt%, the molding
pressure of —0.04MPa, the uniform structure of ceramic fiber filter material was obtained, with
porosity greater than 88%, breathable resistance of 82Pa, compressive strength of 1.75MPa and the
most probable pose size of 90 um.
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Table 1 Experimental materials

Raw material Manufacturers Purity

Mullite fibre Zhejiang Hongda Crystal Fiber Co. LTD 98%

Boric acid Tianjin Jiangtian Chemical Technology Co. LTD Analysis pure
Silica sol Tianjin Jiangtian Chemical Technology Co. LTD Analysis pure
Boron oxide Tianjin Yantong Plastic Auxiliary Chemical Co. LTD Industrial pure

Carboxymethyl cellulose Shanghai Hengxin Chemical Reagent Co. LTD Industrial pure
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Table 2 Instruments for experiments

The instrument Model Manufacturers
Electronic scale TCS-YH-A 100 kg  Jiangsu Yingheng Weighing Equipment
Manufacturing Co. LTD

Vertical mixing and dispersing EBJ Shanghai Yile Electromechanical Equipment Co.
machine LTD
Aperture analyzer BSD-PB Beiside Instrument Technology (Beijing) Co., LTD
Rotary viscosimeter NDJ-5s Shanghai Precision Instrument Co. LTD
Electronic balance PL-203 Mettler Toledo
Electronic universal testing CMT4304 Mester Industrial Systems (China) Co., LTD
machine
X ray diffractometer D/max2500v/pc Rigaku, Japan
Scanning electron microscope Model S-4800 Hitachi, Japan
Vacuum pump RAO063F Wuxi Lyman Vacuum Equipment Co. LTD
Filter forming device Homemade

Ceramic fiber

" Ceramic fiber Rotary filtration o
Binding agent o paste —>> molding ——>{ Hot air drying
v

Performance test j&— Sintering

Water
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Figure 1 Preparation process for the ceramic fiber membrane material
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Figure 2 SEM micrograph of mullite fiber Figure 3 Ceramic fiber membrane material
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Table 3 Binder formula of fiber membrane material

Serial number Silica sol / wt% Boric acid / wt% Boron oxide / wt%
1# 5 3 1.5
2# 10 3 1.5
34 15 3 1.5
4# 20 3 1.5
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Figure 6 Effect of silica sol amount on compressive
strength and stress-strain curves of samples

WEE A EAZ, AR FEESMTE 44 pm ~
160 um (8], "JJLFLAEN 78 pum; MEEE KT
HIEINE 10 wt% B, LR A0 2R 7E 100 pm ~
110 pm Z [AAFER S, WEAE N 1%, FLAE5
A5 N 42 pm ~ 152 um, AT JLFLAE N 105 pm;

YEERIRIE A 15 wit% I, FLARS i th 47
90 um ~ 110 pm H I s, WEMEH 16%, fL1E
A Ta B ARG B R AR, 4 45 pm ~ 160 pm, 1]
JUFLAZ 100 pm, FHECTA0E B S0k . REA R
EARAEIEINE] 20 wt% I, FLAR A #h 2k 1) A2
%, HIEEZ/N, FLESMEEAAE, 42 um
~125 um, AJJLFLAEN 47 umo EHILAT SN, £F4E
JEMRL LR AR 5, HARIEZ NI, i3
JiE R AT e 2 M AR e AR L A 5, S 34 4

PRI FLRZE R BOR . JORF R & B0 i R LT A AR LR A A R 2B M, SRR S &0 10 wit%

15 wt% B, LA AR .

B 6 25 H T 2R0RE R RV R X 4T 4 A R B S i BE B B S — AR 2R I i . AT LR Y, SRk
FEVE I I B X 2T S IR ) 77 5V R AT 25 5 I o B e S S PR3 0, £ 4 RSP RL Bt 1 5 P S o
MRS RN 5 wit% B, SFYEEARHPTE SR R 0.25 MPa; REARERN 10 wi% B, PUER
FEN 0.5 MPa; BEERES R4, PUEMRETEZE 0.6 MPa; MR 20 wt%, PUEGRE
PRI, {8 0.7 MPao MR j—RAR HZEFT AN, LR 4R BRI 4R 32 2 SR, R R A=
WMEAR T R e R T, SRR R AR R AR Y AR Y, T B AT 4 A R BT 50 AR B

CE 7 %A A SEM

Figure 7 SEM micrographs of ceramic fiber membrane material
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Table4 Fiber film material sizing formula

Serial Silica sol Boric acid  Boron oxide Cellulose Fiber Water
number / wt% / wt% / wt% / wt% / wt% / wt%
1# 10 3 1.5 0.25 1 86.75
2# 10 3 1.5 0.50 1 86.50
3# 10 3 1.5 0.75 1 86.25
4# 10 3 1.5 1.00 1 86.00
S# 10 3 1.5 1.25 1 85.75
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Figure 8 Influence of cellulose content on slurry Figure 9 Influence of suction pressure on porosity
viscosity and binder content and permeability
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N, AL JLFLAR RS RGN . TR, AR I —0.04 MPa I, 2R 4E R R 1 RERLAR
HAILEN 88%, BESIII AN 82 Pa, PUEMEEN 1.75 MPa, LA E N4 N 49 um ~ 120 um,
A JLALAE A 90 pm.
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