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HE: AR RS HN A 15% A2 8% 09 —BE MR A F S LR, R AH A G L 7 ik AR LR K Fir & =85
(PET) dF Ris M R @ Fl B FL AU R Y / BIRF RN 09 e SR S L BB & — & PET R4 A,
F&T A A, TR T ARt S A g A AT IR A eI B e, S AT T A AR A A R A 4
/IR Yy LR BRR VU B A IR A IR A 0 Wvm . RN AR A Y P e N B SR AT Y A T AR ET
TEA R A AT T ARG B TR A K& S A0 0] 6938 n , i B TR ) SR 2812 38 K 5 ik 38 m | 3E JB R ) bk B AR
JG RN I Ay W A R I e G JE T A A T T e mat B R BAR K, S A A R mE) 24 kV BF, i
R R F IR L K ME I e G PR T 03 B A R L E R TRERRGSLHE, 4
A1) 5 60 min, A HE A 22 KV, K / Bk Ae AR LA 1005 B, BT 5 &-0h 2 &-ad j pAt e s gk 1 XA
115 Pa,* 0.5 pwm A bEfkaed it sk &k 3] 96% Ak,
KRR ZEEBR AT 2 PR AT 4 LRy AR A
FESHES: TB332  XEHRIRE: A XE4S:1001-3539(2015)10-0018-05

Application of Nanofibers / Beaded Fibers in Low Resistance Filter Materials
Chen Cheng', Chen Yun’, Cao Jianhua’, Yang Zhanping”, Wang Hong', Xu Yang'
(1. Key Laboratory of Eco-textiles Ministry of Education, Jiangnan University, Wuxi 214122, China ;
2. Nantong Cellulose Fiber Company Technical Center, Nantong 226008, China)

Abstract : By using cellulose diacetate spinning solution with concentration of 15% and 8%, the fiber membrane with
nanofibers / beaded fibers uniform composite structure was deposited on the surface of business PET non-woven fabric by
electrospinning, then the composite filtration materials were made by coating another PET non-woven fabric on the surface of
the electrospinning membrane. The influence of fiber morphology, composite time and voltage of electrospinning process and the
volume ratio of nanofibers and beaded fibers solution on the filtration performance were studied. The results show that adding beaded
fibers in nanofibers can reduce the filtration resistance while make the filtration efficiency stable ; as the composite time increasing,
the increase of the filtration resistance is slow at first and then becomes fast, while the increase of the filtration efficiency is fast at
first and then becomes slow ; as the voltage increasing, the filtration resistance declines and the filtration efficiency changes a little,
but when the voltage increases up to 24 kV, the filtration efficiency becomes to increase meanwhile the filtration resistance increases
too much suddenly ; as the content of the beaded fibers increasing, both the filtration efficiency and filtration resistance first decrease
and then increase in general. When the composite time is 60 min, voltage is 22 kV, volume ratio of the nanofibers and beaded fibers
solution is 10:5, the filtration resistance of the prepared composite filtration material is only 115 Pa, and the filtration efficiency for
particles with size = 0.5  m achieves 96% above.

Keywords : cellulose diacetate ; beaded fiber ; filtration resistance ; composite filter material
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L1 Y L YR AL R B 7 Y B AR YRR S AT
Y 2E S IR B FLBRZEF (FLAR R/ B H A A FLBRR
85 ) B AT AL S A B JE RS B A RCR I B
2 W BN LR A AR A B e A A R B A
T YRR, T L 27 22 AR R 1 S ) 4 SR Tl
KLY — ] B R 7V, LT 5 4K £ 4
TG, SRR FLBR SR FLARFIFLAR 5347 P] BT
YEH AR LT R R S IR TR B AR 4N
ity A & oy EE AR S SR T
KEFHEZ [AIFLBR/ N, S8 JE Rk 2 SBH ISR,
HETT - BREFEFBLA R . PR AT A DR R
TAERBFEMC H EAT FRER I AE DI e 1 S R B A A
S H R A ) T E AR DR ()R
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CDA )i : mil BATR A AEAT PR A F 5

S . N, N- —H 3 2 fEf (DMAC) : 73 #r4l,
] 245 4 AR 240 A PR 7 5

BXF A R 2 ik (PET) R4 3eht ( LYy
)« HEE 40 g/ m’, TR A 9i4UA R
1.2 FZREAME

HL K1 EL204 Y, Mgl — FERI 24088 (1
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HEVR LR AR 2 A R 40 oK 21 4 FD AR BR 4 4R 1Y L
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BFE] | 25 22 B JR AN K ET 4 / ERERET 4 1 LI He 2y
W E N 60 min,22 kV 1 10:5, 4R 5 % A R e
JE 1) 9 22 W0 245 78 L 25 22 ) 45 AR R, L SEML R
wWE 1 R,

&L 1 AT, 2 25 22 O B R 8% 15 N3 15%
IF, i 21 4 ol ER BREFHEFL AL Ry B SI 9K A1 4, A
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F2 R R R U B X 5 22 W B S R, TR Y 44
AR T 2 S R R ) R AR AR, AT RS
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a— YL 15% WP I LT ARAR s b—27 22 B 8% il
FHIETENS s c— WU 217 22 10 2 XU SR ) ) 4 RO 2T HE IS
Bl 1 AR5 2200k BE P i ST 4R IR SEM R
e B NI ESR T2 TG B=AE PURlIY 2 g S BUR/d R 2
HYRZML o
R 1 RETERHXE GRS R
e B XRIEDRAR I IR BRI IR / %
Uz JJ /Pa dys dys d, A ds dy
YR 300 95.038 99.060 99.981 99.998 100.000 100.000

R4 15 18.549 22.021 43.048 74.827 80.795 74.932
gk / BEE 115 88.686 96.345 99.644 99.941 99.958 99.747

VE:dyys dys, dyy dyy ds, dug 5 SVF 5 IR OB HORLAR d AbF
03 pm<d<05 pm,0.5 pm<d<1 pm,] pmsd<2 pm,
2 um<d<5 pm,5 pm<d<10 pm,d =10 pm AYX[EH,
TR,
M 28 1 n] DL, R 35 5000 90 K 2F 4 6 45 1
B IR R R U RCRAR AT 03 pm < d
< 0.5 pom 1Y FHORL Y 2 38 250 58 F1] 95.038%, X
T2 pms<d<S5 pmWRUR 0 38205k 5
99.998% , {H H 33X i B 55 (1) 4 K £F 4 il £ 1) 2 A i
USRI ) 8 BE 7 8K, 35 31 300 Pa s i HE HR R
21 Y 55 00 5 A R e A R 8 BH AR AR AR
15 Pa, (HH ST IERCRIR 250 0 R IREF dE Fngh ok
Y[R 2 A DURRTE PET 5464 [t , & 1 /TLLE
H, HRERET LR A I A5 2T 2 55 5 i A, FLIBRAR
XPHE, e it i BEE b, it el £ 1 = A
SURY-v > b S NibEu R/ AR IBUR] i & Ay A
% 1 AL, A ERER AT (45 2 A Be ARG
J€ BH /7 1 300 Pa F %% 115 Pa, F [ T 61.7%,
AT 03 wm < d < 0.5 pm BYHORLAY 3 0k
% % i 95.038% [ F] 88.686%, I % T 6.7%,
XF2 pm<d<S5 wm R A 8RR H
99.998% %% 99.941%, FFE T 0.06%. HILATLA
RIAEGK LT e in A S BREF 4, v] LAAE L uER00%

W& BT B8 2R AT, R B AR S 5 ok DA e 1) 1k
UERH 7, AT FEEAR L g g
2.2 F AT aTid R R AR 09 em
FEH T RGN T , U L 25 22 1
ERISHIA], TG AP 4R B O3 A LA S o34 DL K
FLER ARG R AR I 1 K AR Ak, TS Wi 52
1L YR AL L B ) A g RO U K g 22 R
ARETYE / ERERETHERY B L7 00E 22 kV
N 10:5, 0190 T AUREF4E / HEREFLE) 25 IR
A IR RL L B TERR Y 52, G5 R AN 2 s
*2 EANEMNEAEEM RN
AN/ ERE XREARTRPRLAR S R L I ROR / %
min Ji/Pa d,,  d,, d, d, d; d,
45 105 58.279 77.307 98.129 99.896 99.904 99.884

60 115  88.686 96.345 99.644 99.941 99.958 99.747
75 200 92330 97.708 99.684 99.933 99.927 99.880

1 2 W], Bl s A2 G B R S, &2 G ad g
ARt 38 BH D S 8 A5OSR 3. Y
K24 B TE 45 min 3500 2] 60 min B, 3 38 FH 75
i 105 Pa 3% K F| 115 Pa, 3 il T 9.5%, [n] i} Xt
T 03 pm<d< 0.5 pm PR YT 83502 i
58.279% 14 11 5] 88.686%, ¥ fiN T 52.2% ;5 24 1 fin
] 75 min, = FEFH STl 115 Pa 54K3] 200 Pa, 34
T 73.9%, AT 03 pm<d< 05 pwm A
LY IE XKt 88.686% HE A 92.330%, Ha i T
4.1%. HILTTDLE W, EE G RN EB, ME 2
A I ] RS0 3k DB A3 2 3 Lo s BE T 38
TREER /N M AR B — o RN, R Ee g &
B B], 52 A ek DA AR () Ao Y A5R 48 n  1 AE id i RHL
FIBEIE AR . X — B R R, PR 2
G, Bl 52 A B RIS 0, T 275 48 2 FSE I A N 1)
B, HEF YRR B B IMAT YRR R S <
JRE R AE 3 E A L R B2 Bl AR, DT i T 41 4
XFCRE ARl 2S , R e AR i, TRl T
2T 2 J2 R 6 e, R sk 3 U B T S R K 5 4k
SERINGE G i), AR YR 2R BRI, KA I AF 4 TR
U HES ) fefi £ 2 2 FLBRI N , £F AESE RN TR, B
I UERH ) SV AR B T4 SR RN, 2
Gt U AR IERCR B S TR
2.3 AA4wEE BN

FEFFHL YT 22 L R v, 95 2 F Tk B W T 4 41
LR AR, — 0T 5 R R R K T er 4k B AR
N, AWK LT / BEREF SRR LT L
Iy P E R 60 min A1 10: 5, BF58 T A R
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A EIEBDR IR [ 2 SRR AR

ST BROTEF IR SEM IR s % 3 W RIRIE 4

PR A PE T3 A bR I
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a—18 kV ; b—24 kV
B2 ANRESHRIES T I SEM B
®3 TEEAEEFHTHENESTRMEITIEMERE
SAME/ g XRIRDRAR Y S OB A I B / %

kv 71 /Pa dys dys d, d, ds dy

18 180  85.939 96.028 99.790 99.977 100.000 100.000
20 120 88.852 96.627 99.674 99.958 99.940 99.876
22 115 88.686 96.345 99.644 99.941 99.958 99.747
24 300  99.011 99.857 99.998 100.000 100.000 100.000

M 2 AT VR, MY 22 ol 18 kV B, I
257 A I B R PR AL, He— A ke o,
R R ERA Y MG KA RS 24 kV B Pl &
(AT JIE L 52 R PR — A R T 4R TSR, (0 L A
TR EEATS AR i3 B T 45 AN T HE T

Hi 3% 3 AT, Bl 525 Ha R 1 a2 i G K, i U
BH 77 5% 522 B0 R 35, )L 180 Pa F % %] 115 Pa,
AT A LRI K F) 24 kv I, a5 8 B F7 28 4R 58
£ 300 Pa ; [, ZAHEIEMEXT 03 pmsd<
0.5 wm MYFHCRL Y o U RACRTE 88% £- A7 it BRI 55
ML SN, M2 A o RS KE] 24 kV B, i IERR %
SRIGKH) 99% LU b HIFE W AR, BEE B A H &
FIBER , PIRLF L) AR T R, FREREF 4 rp 1 BR 195
WA =R U BEE R AR AN 2R
REAZ B 25 1) 2T AE AR BN , 27 4 A B 1A R, R i
b UEBH U/ 5 5 S BT Bl b 40 3 R U
PRI, A EREF YRR 23728 WG 8 AR LT 4, AU 2
e 2] (5] B £ 2 PV Y, S T (45 21 24 J2 28 75 5 i 2%
SRR ORI R L UERE ) R
2.4 R/ BB LRI ARG F R

AR AE RN A B T RN GOK £F 2 2o 8
AR L UEBE A7, W/ NBERE , 1T 4 WA 5 (A 7 —
SEFERE RN Gt e R i v RE s DR UL
FEYUREF A5 FREREF Y 2 () AL LU X 52 G ik e A
kit ek RE AR, X SEBR AR e AR R A AN R
IR RN ) T 2ASEOR T AR R E . A

TFFEGOREFYE / EREREF AL LU X &2 A i g At
1 UETERE A RE R, Bt 27 22 15F 8] N1 25 22 LR 430 14
60 min F1 22 KV, 87T PR G5 22 W 0 BRI LL
AR R EREF L B W AOKET Y / BEREF e it
PERARE, AT BEPERE IR, Irisad SEPERES S
4R,

F4 FREBRHTESBOESTIRARIOE MR

gk / EiEk aHIERL AR RDRAR A A OB B EROR / %
LRI T3 /Pa dy,  dys d, d, d; d,

10/0 300 95.038 99.060 99.981 99.998 100.000 100.000
10/1 200  94.616 98.846 99.896 99.987 99.993 99.917
10/2 200 94.118 98.395 99.754 99.974 99.993 100.000
10/3 200 85.335 95.545 99.660 99.934 99.918 99.757
10/ 4 180 83.797 94.700 99.678 99.980 99.958 100.000
10/5 115 88.686 96.345 99.644 99.941 99.958 99.747
10/6 140 83.033 94.787 99.737 99.970 99.985 100.000
10/7 280 99.295 99.629 99.864 99.982 99.991 100.000
10/8 280  98.541 99.410 99.798 99.960 99.959 100.000
10/9 360  99.648 99.826 99.945 99.991 99.992 100.000
10 / 10 340 99.550 99.819 99.950 99.989 100.000 100.000

HH 28 4 AT, Bl 2 HR R 2T 4 5 i 3G, 1L g
BH KR 2 FREE IRk s; &5 ugb
BEXF05 pm<d< 1 pm ot igaoR 2w
BN X F 1 pm<d<?2 pm R
Ve R HBEIA F] 99.6% Lh by X T2 pm B
i B SR RCR AR FE A F] 99.9% LA Lo {H R ERZF 4
SR 03 pm<d<05 pm OB AT
UERCR ELA BRI 52 : 5 0/ it 5B R AT 4R R
gk / BERLFHEHER N 10 /1 88 10 /2 B, 3
PERCR AN TT DL ZWE AT, (HE 3B F7 300 Pa
TRER] 200 Pa s MUK / BERAFAEAEWE LE R 10 /
5 B, S UERCR AR N ER R AT 411 95.038% R H
88.686%, & T 6.7%, Al A i i BH 77 H 300 Pa T
5] 115 Pa, FIET 61.7% ; UKZeI4 N ep BR 4T 4 &
i, AR ) A PR RCRAR R B TR, YK /
ERERLT AR LR 10 / 7 B, 5 iESCR I B 45 5
T Y B 0 Al A K T 2 ) £ R Ao DA ) 5 Ak
IERBREFAE B i, L IR AR L AN AR 3 i BHL 7 3
Koo X —BG Y77 0] LUJE BT BB EREF 4 G K/
VB XoF 2T 2SS A JEE R 52 i, 1] 2 W R R AT 4
MIEARTE 1 wm 2247, T ARG B BR LT 4k 25 2 () 384
L2 A EA BT TR T 1 wom AR R IR AL
R JLF A R 5 00X TR AR AN A Ok, 24 Hf R
P Y S DI, HAE AR LT Yk 2 5 2 45 )2 2 [ A7 A
[ BT, 700 4 R 2T 24 e s 2 11 [ s L1 348 T £F
Y 2 (R FLBR A RT, D A A R et g BEL T
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FREAR KM I U ROR T BEAR /N 5 Ak S84 Jin £ BR 4T 4
() b, 2T 2R A EE AR — 2B B R (LRI 27 4 22
] FLBR A R AR K, BRI AE 2 A ek g b et i 2ot i BE
Fyitt—2 TR R SR RCR A BT TR R 2k
LFYE S I, 2R 4 2 B B FLBR LB SE R R 2
M4 525 DA LB SRR B B, L R &
UM 3 BB ORI A3 TR n, LR st 3k g BE
20 BTt

ZE LW 25 R W Y2 AT E R 60 min, &2
GHEN 22 KV, 90K / BERA e L 10:5
I, BEAS IR BIFRAE JB /T 10535-2006 FiAE (7 55 4%
USRI BRI 25 10 52 A i BE A R 3 g BE T oy
115 Pa,Xf 0.5 pm DL RO R JERCR IR H] 96%
IS
3 4ig

(1) TEGUREF 2 rp AT 5 I BRET 4, BEAS AR IR
Fe 2 G b i AR I BB AR AR E R T T, R
RN UER T

(2) 245 4 W] B 45 min 39 /0 %] 60 min 5,
REMSTE L U8 BHL 738 AR/ INB RT3 T il 3 R ad g sk
R (GRS A ] 2 SESCR A BE T A I i
TEUERH 25 AR

(3) M4 AR 18 kV BN 22 kv i, fE
S FE AR I AR A R AU ATER T il 3 PR U8
BH 3, Ak in a2 4 o, S B8 ARCRAS BT HE R B
1R R A 0

(4) BB EREREFAE S B3N, i BB BH ) AE 2
ROCRIE AT FEARTHE T R T R, 4 ER BT 4 5
HILE|— B2 G, T IERCR S LT 4 & 2 i 3m
(OB DI (SN i poR) - EDARUR TS )i I8

(5) 245 A IHA R 60 min, B4 HE R 22 kV,
Yk / BRERLFAEME LN 1025 1), B A ad g Ak
XF 0.5 pm Ph BRIk i iEROR A E] 96% LA L i
1L UERH 1A 115 Pa.
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