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Abstract: With the outbreak of COVID-19, there is a growing demand for improved indoor air
quality. It is of great significance to explore filter materials that can not only filter fine particulate
matter, but also inhibit and disinfect microbial bacteria and prevent secondary pollution.

Chitosan impregnation solutions with different concentrations were prepared with 1% mass fraction
of polytetrafluoroethylene (PTFE) emulsion, and chitosan/polyester/polytetrafluoroethylene
composite antibacterial air filter was designed and fabricated by direct impregnation
post-processing. Escherichia coli was used as the experimental colony to verify its bacteriostatic
properties, and its fabric characteristics, collection efficiency and pressure drop characteristics
were studied. The results showed that the initial pressure drop of the composite air filter was the
lowest when the chitosan concentration was 12. 5 mg/mL, the collection efficiency for PM, s was
93. 88%, the quality factor was 0. 020 13, which was 19. 56% and 0. 004 4 higher than that of
the raw air filter, and the bacteriostatic rate of E. coli was 84. 12%. In conclusion, chitosan/
polyester/polytetrafluoroethylene composite antibacterial air filter prepared with chitosan
concentration of 12. 5 mg/mL and PTFE emulsion concentration of 1% impregnation solution has
both good filtration capacity and antibacterial effect.

Key words: chitosan; composite antibacterial air filter medias; antibacterial; collection efficiency;
filtration properties
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Table 1 Parameter characteristics of oligomeric chitosan
. X T L S
CAS it I3k . it 2 e ) ZhEE/(mPars) Rifs/um KyLEskiE PEIR
liiess RER
9012-76-4 C, H, NO, 800~1000 >90%  <10.0%  500~800 40~100 <1% FIOEREOKK
%2 PTFEIRSH 4
Table 2 PTFE emulsion parameter characteristics
B I/ (g-em®) ZEh I/ (mm?-s™) PTFE Jii it 53 50/% FLIBT i 7 %0 %
SFN-1 1.48~1.53 6~ 14 53~63 4~8
®3 ZRIEBSHFY
Table 3 Parameter characteristics of air filter media
JHA JELHE /mm #E @200 Pa/(m*-m?-min™) /(g em®)

F7 4.60

91.73 1. 97/64=0. 030 8
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Fig. 1 Filtration characteristic experiment platform

HR A e PTFE FLIROVR BE VA i e MR A, T
il 1 78 SR I B VR BRI M 12, 5,25 F1 50 mg/mL
(RSB . AR BUG AN FT B S 2R AUk
AR BE T Bt USRI AR 2 (2) 15 L
7.

-In(1-F
@?%§J (2)
o E i B AR s Ap MR 225 0 T R -

4) IEPEREDI . DL I AT B P B AR
KRN AR, X 52 B 1 T 1 R A T
W T BN TR 1% J & 53 4L PTFE L
WA AT EAE 121 °CrRiR #A8E T K 20 min.

TSR T M IR 0 KRR TR TR S TR AR
LB (Luria-Bertani) [& /4 55 F2 5& . S8 J5 B &l
1% VKRR M B s e B 43l R 12. 5,25 F1150 mg/mL
1) 5¢ R WH/1% PTFE % ¥, % M 44 1% PTFE Al
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BHAR YR . 2 45 T SR 5B 70 XU PTFE
FLBRME N AU B Rt . 3 45 TR

IF) J5t 2 0 %0 PTFE LR 31 S 5 8 RHROW B
A

x4 FLRBRAFEMAYEETL
Table 4 The characteristics of the filter fabric change before and after emulsion impregnation

w(PTFE)/% BEHIE BEE e 25H RERE REPR BENESE  BREBESE Tk
g g g g % m’+m”-min’ m’+m”-min’ %

0.5 1.76 2.36 0. 60 0.49 79. 20 98.8 83.6 -15. 38

1 1.95 2.68 0.73 0.53 84. 04 90.9 74.7 -17.82

3 1.98 3.16 1. 18 0.53 84. 88 92.2 69.3 —-24.83

5 2.01 3.34 1.33 0.43 69. 56 89.6 65.9 -26. 44

7 1.90 3.55 1.65 0.42 67.43 92.9 60. 2 -35. 15

10 2.15 4. 64 2.49 0.40 64. 00 93.9 48.5 -42. 19

0( &l R pE) 2.00 2.51 0.51 0.51 81. 60 95.8 86.5 -9.71
1200 | K el i B 3 0] LUA Y B 50 B0 1% M T 0. 5%

—0-0.5%+25 mg/mL —<7%+25 mg/mL e o 7
| e mem B DL (VA VB 2 T 53 S50 (SR B 0, L
o BT S R AR L B P /D | afi 5 SR R A
g 800 SR O SRR T A A 5], T LR R
o 600 DI, NEA I R oe MRS, e o A1
400 Aerh, Hs iR B0 T A2 Sy J 60 R Wy J5 i B A 41
- e 1, 56 4B AELF 42 I RO LI, SR AT B
25 BTk , PTFE ZLIUR AL 5 3 800 1%.
0 2.2 iEiEAE
P (m-57) 3P Y48 1% PTFE JLIR, IiE i 75 S
M2 AR PTFEARE SuHE T FER R 12. 5,25 F1 50 me/mL HY B B4 5
Fig. 2 Composite filter resistance characteristics for

different PTFE emulsion concentrations
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Microscopic morphology of composite filter

media after impregnation with different
PTFE emulsion concentrations
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B SRR, BEL D 35 0 5 B 78 525 DRk Y 1 5%
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RH T 348 W = 3k 42. 44% , WG ROR , 58 SRBH I & ik
JEE X BEL 3 AR 5 e 3 SR ek B 4

KI5 45 T AR XU 250 (1,2 F13 m/s) T,
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AN[EPREAR (2.5, 5 F110 pm) B P AER0R . il
& SAT LA FEAR R G A5 PR T, Bl 2 7' SRBH o
RN, A R R — R ARk RCR
T X e R B BN 12, 5,25 F150 mg/mL
P AU 7E 1 m/s KGR T, HXF 2. 5 pmbr T
SRS 95. 12%,96. 21%,98. 04%;7E2 m/s
ST, HOGE 2.5 pom Ky 3 4R R0 40 1 R
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Fig. 4 Composite filter material resistance
characteristics at different wind speeds
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Fig. 5 Capture efficiency of composite filter media
at different wind speeds
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Fig. 6 Apparent morphology of the composite filter
media after impregnation with different
chitosan concentrations
(a)—12.5 mg/mL; (b)—25 mg/mL; (¢)—50 mg/mL.
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Fig. 7 Composite filter media quality factors
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Fig. 8 Antibacterial circle results of E. coli
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Fig. 9 Solid medium colonies
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