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Abstract: In this paper, the ceramic fiber filtration material for high temperature gas purification
was prepared by vacuum rotary filtration molding process. Mullite fiber was used as the main raw
material. The experimental results show that, when the fiber membrane slurry was stirred for 2 h and
the green body was sintered at 1000°C, the fiber membrane material with compressive strength of
4.75 MPa, air permeability resistance of 95 Pa, porosity of 85%, average pore diameter of 70 um and
uniform microstructure was prepared. Its dust removal efficiency can reach 99.99%, and it has good
thermal shock performance.

Keywords: Ceramic fiber membrane material; High temperature gas filtration; Ceramic
membrane; Vacuum suction filter

W B 2019-11-21
F—H: EEH (1987-), B, HFAAKA, TA&Jf. E-mail: tanyudon@126.com,
BWMEH: B2 (1968-), FH, LAKRE A, #&EA®I. E-mail tianshuil0@qq.com.



-304 - B F, Emin R E R RS AT IRAR B R & R RE %41 %

Z LM AR T R IR e RCR . B A AR SR, ERVRARHL A
BATRERIBAHT S H T2k ke ok B i Pl B p kL B s e b (. EH 4.
BERATER) HERR 7 R R W A R A R AR FE M A . (R ATEF 4 RERRERLTAE%) AR,
Hrp Py e it uep LA I pE R AR AR PRI SO0, 2 H T —Ah i AR 1 T
MR EA R BT BB AR (BIL 90%), W B 2T 4E R g A4 R F I 2 — Rt i Ak
FUBARLS, ATz N T BRI, R BRI A 1.

I GeM B LT A A R R, AN R T 204 T2, EE AR A IE s T2,
B Y FIJE S 1. 2. Hrh S L Ye g SAN JE 52 1. 232 ) T RS2 HE R FP AN 4 R S0, )
T RRAFIR R, KIARHE A — MR . AT AE I A ] i B FLBR R i . LB oA
& il T2 T RRS A0, /& F AT A Ah 2R R — R AR R 2% T2
R FE] P BIE A P vt P e DR ) 3 2 Dl B FE R e AR N 3, AR AE P BB R A v 4
R, 20 7 7 S SHIHET o (R BT ARt i RL 5 T AFAE 7 i A2 — kK7 i A A I R o i
U (A An S — AR B IR R,  TRE R i A [ A KT AR B 1 R R 2 — . Py H AT
JH ) Pl B 2T AR RE AR 3 EEARORE 1

AR ATV ey F 25k, SRR JOs e R T2, JFRe 1 iR M e LT 4R A kL
il TEWIIT, PRIT 1 ORI (8 AUGE 45 TR BE X 2 4E R AT R RERI I, 1€ T B L 22
A, FERP L ue IR E TEREET T IFA .

&1 ERFEA

Table 1 Experimental materials

Raw material Manufacturers Purity
Mullite fibre Zhe jiang hong da crystal fiber co. LTD 98%

Boric acid Tian jin jiang tian chemical technology co. LTD Analysis pure
Silica sol Tianjin jiangtian chemical technology co. LTD Analysis pure

Cupric nitrate Tianjin yantong plastic auxiliary chemical co. LTD Industrial pure

Carboxymethyl cellulose Shanghai heng xin chemical reagent co. LTD Industrial pure
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Table 2 Instruments for experiments

Instrument Model Manufacturers

TCS-YH-A 100 kg

Electronic scale Jiangsu yingheng weighing equipment

manufacturing co. LTD

Vertical mixing and dispersing EBJ Shanghai yi le electromechanical equipment

machine co. 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 RAO0063F Wuxi Lyman vacuum equipment co. LTD

Filter forming device Homemade /
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Figure 2 Fiber membrane materials formed by slurry with different stirring time: (a,b) 0.5 h; (c,d) 2 h
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Figure 3 pore size distribution curves of samples
under different stirring time
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Figure 5 compressive strength and porosity of samples
sintered at different temperatures
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Figure 4 the Stress-strain curves of the samples
under different stirring time
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Figure 6 Air permeability resistance of fibrous
membrane material sintered at different temperatures
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Figure 8 SEM micrographs of fibrous membrane materials sintered at different temperatures
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Figure 9 XRD patterns of fiber membrane materials
sintered at different temperatures
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Table 3 Dust removal efficiency of fibrous membrane materials

Smoke temperature / °C 147 147 148
Concentration of imported particulate matter / mg-m™ 27938 27075 9426
Concentration of exported particulate matter / mg-m™ 1.2 1.4 1.3
Removal efficiency / % 99.99 99.99 99.98
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Figure 10 Particle size distribution of fly ash
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Figure 12 Test platform for dust removal efficiency
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