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Abstract Five kinds of respirators were selected to analyze the protective performance of four kinds of
atmospheric particulate matter in the real environment of Beijing with different pollution levels, and the effects of
particle, respirator types, inspiratory flow rate and atmospheric PM, 5 concentration on the protective performance
of respirators were studied. The results showed that the four factors had significant effects on the protective
performance of the facemasks. The particle protective performance of facemasks increased with the increase of
particle size. The protective performance of four types of KN95 or KN90 facemasks for actual atmospheric
particles could reach 80%, while the protective performance of disposable medical surgical facemasks was far
lower than the above four types. The inspiratory flow also significantly affected the protective performance of the
facemask, possibly due to the difference in filter material performance and leakage rate at different flow rates. The
influence of atmospheric PM, 5 concentration on the protective performance of different facemasks was complex
and there was not a simple correlation.

Key words atmospheric particulate matter; facemasks; filtration efficiency; influencing factors; real environment

KAL) 2 fie 32 RAE R = IR Z — o

RERATI AR TR W], B 2555 2 oA B
FRESJRATAE SR, Qi | 18 PERdRH 28R . Atk
I 87 TET 98 S 1T i 55 P OB 2R 86, R L Ao EE
Ty ik 583 A0 5 A 2500 NG LA R R, A R HE PR
DR A 255 TR 2 A PR 05 . 45 2017 4F 42

E R KI5 Y0 E BT H (DQGG0405-1) % i
Y fE B 3H: 2021-04-21; & [ H3H: 2021-05-14

354

FK ¥ 71 #H(Global Burden of Disease, GBD)#ff 554l
it BTN EERER/NT 2.5 pm A9 BURL
Y1 (PM, 5) 525 420 J7 )it AL T- W A oG, Hi 3k
24 110 J7 ) 12 5 PM s R B8 A 61,

HRT, B EREE A PM, s W B AT AR R4 s
Ko 2015—2019 4F, e [F PM, s ¥R B 4F B {H 5 ]



LYEAE BT SR R UMORE W PR 5T B9 15 B AP A A5

42.7 pg/m’®, JLHHL X AR AT 3k 58.2 pg/m® B,
I, TETG Y RAT, A AR B4 it (an fil s 11 22
FTF I 25 S A 28 ) e Ul 20 J50RE 4 2 58 1 43 b 22
FEFE AT T, R 1T R SR 8 A 48 AR B
Pt EIT A B, R 1T E 2 X ol R AR
S5 e e BRSO 7 A R R i T 5 5 o
1P e DU R PP AN 2 5 T AR ffE GB 2626—
2006/2019 { K B 477 F & FI % ok 0 =X By O
YIIEg g8 ) 1 GB/T32610—2016 { H 3 B4 50 1 &
BRI ) o RENTEN 55 0 E RS AR
SR A AL PEROR, (A TR s, 1
1) I AP R0 25 52 ) 46 P A 35 DR 28T DI AL 3 A 7Y
TR 7 =G 52 M, e LA 381 52 36 % s o 0 1) e
FEF UK . BN, Guan 258 24 NIOSH v N i)
SR E M & B, T 6 R ALY 11 Y R
NO5 B3R, & K 97.2%~99.4%, {HTE 1t I 2N
5.6~560 nm [ ¥1 355 PM I, d5c A5 R0 11 B AN 25 BR
T5% UKL, T e 22 0 — b 11 B AN L BR 48 % Ak .

AR, &M% 5 B2 HORTF, 1SR
B4y 7 B 1 R EL S i TR 2R RO B g B 10T
PUA 538 5 >R P4 a8 A S A8 sl 8 5 i D A i
C1EE PEAT /NIBE S2 0, SR B 1 2R | ki
BIRIARTER . TR . DS A R . P
W T o S AR 3R S RSk 1B B 4 R A B g 1)
SR T 1B B B B AR B H: 2 e PR 2 AR T
B IARYE . PR, A58 1 B S BRB AR R Y
FERIATF 75 A X e O, H 2 B s fE L = AR T
S AN . Seim R . AT bR E R IR O
FLIE BRSSP R IO AT R 2 2 B
X bR ME (I GB 2626—2006/2019 F1 GB/T32610—
2016) KL AE FAS I Jy 2 %k 11 S5 B35 4P ) 47 BEAR 15
W TR 2 S b A HA S i PR 2R, e g 2
RS AR AT 0 VR Ml S B 11 B8 52 s R A= v s
Y BVE R o FESEBRIREE v, 105X 4% 2R Uk 1Y

HEA F#B HEC

T

k) 3M9501V+
s

B P AE FHANBE— BRI I8, & Je TN O AN AR A UL
LA K AN T P o R ) 1) 20 125 P RE 22 AR R IR,
RABRLY R —Fp AR S ARG Y, BATMRME
23 [ AN ()AL S o PRIk, R AR AN ] ) B0k R A2
DA 1 R Bl A BT B A R

T EIRES, AROPFE IS AT R TER
FSEAE AT R B, A A5 R A A Bl A 52 PR R AR
B AT NSRBI SC R, B AERR ST A
RAPRLI LA | W03 IR B PM s ¥R
44 PR R 11 Bl P A RS20

1 R 5H%E
1.1 MK OE

A5 5 4 5 AR R A 11 B R A5k, A9 4
Fift 97 55 5 4 11 20— P 22 T BT ALA AN S 5
ERERSMEOE, HEAE BT R, SMIanE 1
B
1.2 LR

FE AL Grimm 11D {8 #5515 I ki 42
WAL (P2 E Grimm) . A (DOA-P504-BN, 3 H st
K TCIM b I B2 2R ) . R U 1T (DFC10-1/4-N2-
30SLM-BO1, b5t % iRl 5 A BR A ")) e A
A (GB2626-2019 F 536458, b ATTH 35 s 34 R}
T
1.3 Wik A&

T4 Z R W0 (2020 4F 12 H £ 202143 H),

R1 SHOBMNFEHAER

Table 1 Details of five brands of facemasks
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Fig. 1 Five brands of facemasks tested in this study
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Table 2 Analysis of the influencing factors of filtration

efficiency
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