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Structural design of composite filter material and its protective performance to PM 2.5
LOU Huiging'® > WANG Li’na" YAN Xin'® CHEN Zengbin'®* SHAO Pijian'* LI Haiwei'® HU Yinghe'®
( 1a. School of Textiles; 1b. Department of Material and Chemical Engineering Henan University of Engineering
Zhengzhou 450007 China; 2. Collaborative Innovation Center of Textile and Garment Industry in Henan Province
Zhengzhou 450007 China)

Abstract: In order to prepare PM 2. 5 composite filter material with high filtration efficiency good protection
performance and low preparation cost the spun-bonded nonwovens ( S) and melt-blown nonwovens ( M) were
bonded between layers by using compound solution of environmentally friendly adhesives such as gelatin and sodium
carboxymethyl cellulose ( CMC) . The experimental results show that interHayer bonding method and the space
between bonding points greatly influence filtration performance and permeability of composite filter materials. The
filtration efficiency of SMS composite materials prepared by point bonding method with the interval of 3 ¢m for NaCl
aerosol is above 98% and the resistance pressure drop is below 120 Pa. Moreover the filtration efficiency of the
SMS composite filter material to PM 2.5 is above 95% under different polluted weather and the dust holding capacity

increases with the increase of pollution degree.
Key words: composite filter material; chemical bonding process; point bonding method; Particulate Matter 2. 5;

filtration and protection performance
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PM2.5
PM2.5

; PM 2.5

SMS
0.26 pm( 0.075 pm)
NaCl 98% o
2) SMS
3 cm

N o

3) (0 ~100 L/min)
SMS 98%

4) SMS
PM2.5 95%
PM 2.5

1 . (PM10/PM 2.5)
J .
( ) 2013 45(3): 398-404.
DONG Fengming MO Yunzheng
Association between ambient PM 10/PM 2.5 levels and

LI Guoxing et al.

population mortality of circulatory diseases: a case-crossover
study in Beijing J . Journal of Peking University ( Health
Sciences) 2013 45(3): 398-404.
2 . PM2.5

J. 2016 33
(5): 465-469.
QI Ai ZHANG Yajuan YANG Huifang. Adverse effects of
atmospheric PM 2.5 on cardiovascular system and mechanism:
a review of recent studies J . Journal of Environment and
Health 2016 33(5): 465-469.

3 ZHANG Hang YAO Yugang CHEN Yang et al. Crosstalk
between AhR and wnt/B-catenin signal pathways in the
cardiac developmental toxicity of PM 2.5 in zebrafish embryos

J . Toxicology 2016 355356 (4): 3138.
4 . PM2.5 I
2015 11(5): 13043s.
TIAN Jun. Present situation and developing direction of
PM 2.5 respirators ]
Technology 2015 11(5):

Journal of Safety Science and

130435.

J . 2016( S1) : 848.



55 7

201

8 7

v4.0%)

Journal of Silk

Vol.55 No.7
Jul. 2018

10

11

12

ZHANG Yinnan. Current situation and developing trends of

global market for nonwoven filter materials ] China
Textile Leader 2016( S1) : 8-8.

PM2.5 I 2014 31
(9): 942-944.

PENG Mingjun ZENG Qili YUE Miaomiao et al. Study on
protection effect of market sampled masks to PM 2.5 ] .
Chinese Journal of Disinfection 2014 31(9): 942-944.
. PM2.5

J. 2015 21(3): 6-8.
ZHANG Xianbao QIU Jian CHEN Cheng. Comparison of
PM 2.5 screening effects for protective masks J . Environmental
Protection and Technology 2015 21(3): 6-8.

. PAN
D . : 2016.

LOU Lihua. Production and Properties Study of High
Efficiency and Low Pressure Drop Electrospun PAN Nanofiber
Materials for Filtration D
2016.

. Shanghai: Donghua University

/

D . : 2009.
LIU Ya. Study on Preparation and Filtration Property of PLA
Nonwovens via Meltblown/Electro-Spinning D . Tianjin:

Tianjin University 2009.

D . : 2017.
ZHAO Xinglei. Tunable
Materials with High-Efficiency and Low-Resistance and
Shanghai:

Fabrication of Nanofibrous
Their Application in Air Filtration D
Donghua University 2017.
. PBT

D . : 2010.
WANG Lin. Preparation and Charaeterization of Mel-Blown
Poly ( Butylene Terephthalate) Nonwoven Fabries and Its
Application as Composite Filtering Media D . Shanghai:
Donghua University 2010.
D .

13

15

16

17

18

: 2016.
DU Leijuan. Research on High-Efficiency Low-Resistance
Spun-Bonded Hot-Rolled Filtering Material D . Xi’ an:
Xi’ an Polytechnic University 2016.
. PVDF/PSU
D . : 2016.

LIU Xueyang. Fabrication of Antibacterial Polyvinylidene
Fluoride / Polysulfone Nanofibrous Membranes for Air Filtration
and Application in Masks D . Shanghai: Donghua University
2016.

I ( )

2017 43(5) : 645-650.
LIN Maoquan WU Haibo ZHANG Xudong et al. High—
temperature hot—-pressing technology of polytetrafluoroethylene
membrane filter ]
2017 43(5): 645-650.

. PM2.5 J.

2017( 1) : 3035.

GAO Zheng WANG Yi FEI Chuanjun et al. Manufacturing
Fiber Glass

Journal of Donghua University

( Natural Science)

technologies of PM 2. 5 filter materials J .
2017(1) : 30-35.
. PM2.5
J. 2016 10(4): 19334938.

WU Xiawen LU Yin. Filtration performance of different
filter mediums used as air filter material against PM 2. 5
J . Chinese Journal of Environmental Engineering 2016

10(4) : 19334938.
D .
: 2014.
JIAN Xiaoping. A Study on Filtration Performance of
Nonwoven Air Filtering Material D . Shanghai: Donghua
University 2014.

J. 2000 33(4): 58-61.
YE Hai
media performance J .
Civil Engineering and Architecture 2000 33(4): 58-61.

WEI Xuemeng. Effect of dust consistence on

Journal of Harbin University of



