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Preparation of Dust Removal Felt Filter with Nanofibers Membrane
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Abstract; The polyester nanofiber membrane used in the field of dust removal was prepared by
electrospinning. The fiber membrane microstructures were characterized by scanning electron
microscopy. The optimum spinning conditions were determined. The nanofiber membrane under
the optimum spinning conditions was attached to the filter surface, and the resistance
characteristics test, the classification efficiency test and dynamic filtration performance test were
applied to the nanofiber membrane filter. The results indicated that 15 kV spinning voltage, 21 cm
receiving distance and 18% spinning solution concentration are the optimum spinning conditions.
The nanofiber filter prepared under the optimum spinning conditions has low resistance and good
cleaning performance. The filtration efficiency of fine particles below 3 pwm is over 99. 99% , the

filtration efficiency is improved obviously, which can effectively control the fine particles.
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SEM image of nanofiber membrane under different voltage
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Fig.2 SEM image of nanofiber membrane under different spinning concentration
(a)—12% ; (b)—15% ; (c)—18% ; (d)—20% .



%64

FRAMEE . A THRGLER ER LB & 883

1.2.3 S0

[P 5 27 22 W o 7 BUOh 18% , 95 22 WLkl
15 kV, J5 22 JEB51E 8 ,15,21,30 cm [a] 7254, 40/E 3
Fs, B3R B 7E 8 ~ 21 em JEFIN, £ 4k H 4%
Wi 5 B 1 o v 90N 5 M AR OEE BN 8 AT 15 em
Bf, 270 T 2T 4R % M BE B O 21 om B, £F 4
BEARE R /IME, 27 e A (RO 30 R 4 5 4400
BITE 21 ~30 em JEFIN 048 AR W s,

E3 AEENESFaKFEBaEEEg

SRR L IR ORI | SR AR IR S0 25 SO 8
XK T A HAT DU 20 - B e A, v 375 S5
IR, BRI | SR AT N 1) 4, W R A £ 4
FAAE R AR VAR, 4 LT 4G 3 5 BE B 3 R v
Sy BE V553 , SRS UL 0 FEE D/ N , i A P s e
SRR EARIS R, th A A 2 R

21 cm.

Fig. 3 SEM image of nanofiber membrane under different receiving distance
(a)—8 cm; (b)—15cm; (¢)—21 cm; (d)—30 cm.
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Fig. 4 Experimental setup of overall efficiency test
Bl 2 s 1 AE I 3 R ARG R 2R D A A AR
(ALO,) B2, 42 6.2 wm, i 78 XL K
3 m/min, &L JE T LR 165. 05 em®, A #3240 Jii 2
WP R 5 g/m’. B ATk F] 500 Pa WK i K N —4~
JEII 5 TR i SR 9I A 10 K.
2.2 EiREREMIK
W AURE Ry S T W A A iy s P
A B T A0 UL 1 3 SRR A A R T A )
ISR 2 0 o T LA ) 1z A 1) SR DU i &
# (PTEE ) Wifist , BAR & 13 8RR A B 1
JRVERE E T AR ELIE S , Tl 2 5
BeAB M 2 2%, b A E A TR A5 P AR AR
A SIS WFFE DU Rh LR S PERE 23k
15 WAL




884 ARRXFFR(BAFFIR)

% 39 A

2 5 K7 G AN K T 4 R TR LA
SR | B A BN K 2T G IR

35 B I RIEE VR S O, B A
KEFYENRE L F-UE AL, BG40 K 21 G B A

4 %5 LA PTFE A0 6, R 4T il B

TSR
PR S B R I 5 .
250
200
g 150
R
=
100
50 F
110 115 210 2:5 310
K&/ (m-s™)

5 ORI E A4 RE o 4 o 2
Fig. 5 Resistance characteristic curve of
different felt filters

LA 1 S BT EA 4 SR R PR

o
S

o
°

B AT 3 fE %

©°
%

BT B

o
=2

J7 2l 24 F A K 21 2 e R BH T RR AR 228 K, 2
ST 3 5.

95

90

851

80

65 ! \ \ \

60 | ) I I I 0.3 Zioﬁ;sﬁéllﬁm 3.I0

0.3 0.5 1.0 3.0 5.0 10.0
R/ pm

1 SUERIRERIAR A 0.3 ~1 um AR T JE AL
REPTE60% ~75% 200, %FF 1 ~10 pm (A
10 wm) FPREFIH B0 <100% .2 5 3 5 4 5
TERIXPRLAE M 3 wm L R T B0RR 1 R

X ECTURPRE &, 3 5 R REASCR & T Ho At = Ff
UERE, AR LR e FLAE R ST/ FLBR R &, 27 1 AR
INEF YRR &2 | X R L ERCR S ) EZ A 55
— 70, £F 4k E AR /IN , £F 4 b 3R T ARG R,

VU i (473 SRR ANTET 6 T

100

75 + i

70 L

6 BB RITHEE

Fig. 6 Classification efficiency of felt filters
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Fig. 9 Residual resistance of felt filter for 10 cycles
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