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THU NGHIEM VA PANH GIA HIEU QUA LQC BUI CUA MQT SO
LOAI KHAU TRANG SU DUNG TRONG MOI TRUONG PO THI

TESTING AND EVALUATING THE EFFICIENCY OF DUST FILTERING OF
SOME FACE MASK THAT BE USED IN URBAN ENVIRONMENT

Nguyén Thi Thanh Mai, Tran Ngec Khdi, "Pham Thi Anh
Vién Nghién Cuu Moi Truong va Giao Thong

Trwong Pai hoc Giao théng van tai Thanh phé Ho Chi Minh
“phamthianhenv@gmail.com

Tom tat Nghién cizu da khao sat va chon loc mot s6 logi khdu trang pho blen trén th; truong Viét
Nam, bao gom ba logi (1) khau trang y té - 3 mau; (2) khau trang vdi, bao gom khdu trang vdi khang
khugn va khau trang vdi thong thuwong; va (3) khau trang chuyén dung cao cap. Nghién ciu ciing thiét
ldp duwoc chudi ldy mdu va busng gia lap de thiz nghi¢m kha nang loc bui cua khau trang. Cac thu
nghiém duroc thuc hién Idp lgi ba lan trén mdi mau khdu trang, c6 tong céng 6 mau khau trang duroc
ther nghiém. Két qua cho thay khau trang cao cap chuyén dung c6 kha ndng loc bui cao nhdt (déen 94 -
95%); khau trang y té than hoat tinh c6 thirong hiéu va khau trang vai khang khudn c6 kha nang loc byi
twong dwong nhau khoang 80%; khdu trang vdi thong thuong cod kha nang loc bui khOang hon 60%.
Diéu dac biét phat hi¢n la khdu trang dwroc cho 1a khdu trang y té, diroc ban réng rai, gia ré, nhung
khong ré ngw)n goc ¢ kha nang loc byi rat thap (duoi 30%). Phu’angphap thir nghiém duot phat trién
c6 thé duroc tiép tuc nghién ciru @i véi nhiéu logi khdu trang khac nhau va cé thé phat trién dé nghién
ciu khd néng khdng khudn cia khdu trang.

Tir khoa: Khdu trang, loc bui, khd nang loc bui cia khdu trang

Ma phén logi: 6.2

Abstract: This study has surveyed and selected some masks that are popular in the Viethamese
market, they include 3 types (1) Medical masks - 3 samples; (2) Fabric masks - 2 samples, including
antibacterial fabric masks and regular fabric masks; and (3) specialized high quality mask. The study
was also established a sampling chain and a simulator to test the mask's dust-filtering ability. Tests
were repeated 3 times on each facemask, a total of 6 mask samples were tested. The results showed that
specialized high quality masks have the highest dust filtration capacity (up to 94-95%); branded
activated carbon medical masks and antibacterial fabric masks have about 80% equivalent dust
filtration capacity; Conventional fabric masks can filter dust by more than 60%. It is especially
discovered that the masks are considered to be medical masks, widely sold, cheaply, but of unknown
origin with very low dust filtration capacity (less than 30%). The developed test methods can be further
studied for a variety of masks and may be developed to study the antibacterial properties of each type
of mask.

Keywords: Dust filtration, face-mask, mask's dust-filtering ability.
Classification code: 6.2

1. Giéi thiéu

O nhiém khong khi hién nay d4 tro thanh
mot trong nhitng dé tai dang quan tdm nhat
dén sirc khoe va moi truong trén thé gidi.
Theo WHO (2018), mitc d6 6 nhiém khong
khi vin & muc cao nguy hiém ddi voi nhiéu
noi tai chau A. Theo udc tinh caa WHO, cu
10 nguoi trén thé gioi thi co 9 ngudi hit tha
khong khi c6 chira ham lwong chat 6 nhiém
cao, va diéu nady dan dén 7 triéu ca tir vong
sém trén toan thé gigi do 6 nhiém khéng khi
trong nha va xung quanh (ngoai troi). Dt liu
méi cia T6 chuac Y té Thé gigi (WHO) cho

thiy hon 60 000 ca tir vong do bénh tim, dot
quy, ung thu phdi, bénh phdi tic ngh&n man
tinh va viém phdi ¢ Viét Nam trong nim 2016
c6 lién quan dén 6 nhim khéng khi [1].
Theo thong tin cua B§ Tai Nguyén va
Mobi Truong va cac chuyén gia, nam 2020,
chat luong mai trudng khong khi néi chung va
tai cadc do thi 16n noéi riéng chiu tac dong do
phat sinh bui, khi thai tir cac hoat dong phat
trién kinh t& - xa hoi, giao thong van tai...
Trong do, khi thai tor cac phuong tién giao
thong co gidgi duong bo, dac biét la xe 6 to, xe
gdn may chiém ti 1& 16n nhat dong thoi cling
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chiém ty trong 16n trong tong lugng phat thai
gdy 6 nhiém mdi trudng khong khi d6 thi [2],
[3]. Dién bién chat luong khong khi tir nim
2010 dén nay cho thay: Tir nim 2018 dén nam
2019, nong d6 bui PM2.5 c6 xu hudng ting
hon so véi giai doan tir naim 2010 dén nam
2017. So sanh két qua quan tric ndng do bui
PM2.5 trong cac thang qua cac nam tr nam
2013 dén nam 2019, khoang thang 9 dén giira
thang 12 ndm 2019, néng d6 bui PM2.5 ting
manh so v&i cac thang trude do va tang cao so
v6i cing ky cac ndm tir nam 2015 dén nim
2018. Giai doan tir thang 9 dén thang 12 nam
2019, khu vic mién Bic da xay ra mot so dot
cao diém 6 nhiém khong khi. Chi sO chat
luong khong khi tai mdt s6 d6 thi nhu Ha Noi,
Thanh ph6 H6 Chi Minh ¢6 nhiéu thoi diém &
muc xau voi chi sé AQI tr 150 den 200, co
khi vugt 200 twong dwong mirc rt x4u.

Céc hat min trong khong khi 6 nhiém xam
nhap sau vao phdi va hé tim mach. Trong sé
2,2 triéu ca tir vong do 6 nhiém khéng khi &
khu vuc Tay Thai Binh Duong cia WHO nam
2016, 29% la do bénh tim, 27% dot quy, 22%
bénh phoi tic nghén man tinh, 14% ung thu
phéi va 8% viém phoi.

Nghién ctu gan ddy lién quan gitta 0
nhiém khéng khi va stc khoe chi ra rang hon
90% tré em dudi 5 tudi tai Thanh phé Ho Chi
Minh (TP.HCM) ¢6 lién quan dén cac bénh vé
duong ho hap [4].

Hién nay, da c6 nhiéu bang ching tur cac
nghién ctru dich t& hoc tai chau A chi ra rang,
PM2.5 1a chit 6 nhiém giy nhiéu tac hai dén
strc khoe nhét va dé lai hau qua lau dai. WHO
da dé xudt gia tri tham khao cho ndng do trung
binh hang nam ctia PM2.5 trong moi trudng
khong khi xung quanh 1a 10 pg/m? cung véi
chudi muc tiéu nham dat duoc gia tri d6 [5].

Theo Ly Thi Mai Luong va cong su (2020)
[6] trong nghién ctru xem xét mbi lién quan
giita PM2.5 va nhap vién do nhiém khuén ho
hap dudi cap (acute lower respiratory
infection-ALRI) & tré em < 5 tudi tai TP.HCM.
Dit liéu lién quan dén PM2.5 va nhép vién
dugc thu thap tir thang 2 ndm 2016 dén thang
12 nam 2017, phan tich hdi quy chu01 thot
gian d4 duoc thuc hién dé kiém tra m01 quan
hé gitta PM2.5 va viéc nhdp vién bao gém ca

tac dong cham dén ba ngay trudc khi nhap
vién. Nhom nghién ctru da phat hién ra rang
mdi lan ting 10pug / m3 PM2.5 ¢6 lién quan
dén sy gia ting 3,51 (95% CI: 0,96-6,12)
nguy co nhap vién ALRI ¢ tré em. Theo phan
tich, tré em trai nhay cam voi tiép xuc véi
PM2.5 hon tré em gai, trong khi tré tiép xuc
véi PM2.5 d& bj viém tiéu phé quan cap hon
1a viém phoi. Nghién ctru da chira rang tré em
& TP.HCM c6 nguy co mac ALRI cao hon do
nong d6 PM2.5 cao trong khong khi xung
quanh caa Thanh phd.

Hién nay, van chua c6 nhiéu bién phap ky
thuat va quan ly triét && nham khic phuc van
dé 6 nhidm khong khi, nén viéc tu bao vé ban
than khi tham gia cac hoat dong ngoai troi la
diéu thiét yéu. St dung khau trang 1a phuong
phap thong dung, cd hiéu qua nhit trong thoi
diém hién tai. Hién nay trén thi truong co rat
nhiéu loai khiu trang véi gié ca, chit lugng va
thoi gian sir dung rat khac nhau. Nghién cau
ndy nham danh gia kha nang hap thu bui cua
mot s6 loai khau trang pho bién trén thi truong
hién nay ¢ Viét Nam.

Bai bdo duoc trinh bay thanh 4 phan
chinh: (1) gidi thiéu; (2) phuong phap nghién
cuu; (3) két qua nghién cau; (4) két luan va
khuyén nghi.

2. Phwong phap nghién ciru

2.1. Khao sat va chon lwa khau trang
thi nghiém

Nhém nghién ctru thuc hién khao sat thuc
té vé cac loai khau trang dang duogc str dung
phd bién & Viét Nam. Dya theo tinh chit khau
trang, nhom nghién ctiru da chia thanh ba
nhom chinh:

(1) Khéu trang y té; (2) Khau trang vai, va
(3) Khau trang chuyén dung. O mdi nhém
khau trang, nhdm nghién ctru da khao sat va
phan tich dic diém cua ting loai va chon ra
c4c mau dé lam thi nghiém, nghién ciru danh
gia kha nang hap thu bui cua tirng loai.

O nhém khau trang y té, nhém nghién ciu
chon ba loai khau trang: khau trang y té mau
xanh chuyén dung trong cac bénh vién va co
s& y té va di duong, khau trang y té than hoat
tinh cua hai thuong hiéu khac nhau, ky hiéu la
than hoat tinh 1 va than hoat tinh 2.
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O nhém khau trang vai, nhém nghién ciu
chon thi nghiém trén khau trang vai théng
thuong va khau trang vai khang khuan thuong
hiéu Nhatrang tex.

O nhém khéu trang chuyén dung, nhém
nghién ctu thi nghiém trén khau trang 3M
Nexcare.

Nhu vay c6 tong cong sdu mau khau trang
duoc dua vao thir nghiém. O mdi mau khau
trang duoc thyc hién ba lan. Két qua hiéu suat
loc bui dugc tinh trung binh.

2.2. Thiét ké budng gia lap méi truong
bui va chudi thi nghiém

Budng gia lap mai trwdng bui: Mot hop
hinh khéi dugc lam bang vat liéu mica, véi
kich thuéc: cao x dai x rong la 35cm x 35cm
x 20 cm. Hop duoc gia b va cb dinh bang keo
silicon, phan trén cua hop c6 dém cao su dé
nap hop duoc kin, khéng bj that thoat khi va
bui ra ngoai. (Hinh 1).

Hinh 1. M6 hinh thi nghiém véi
buong gia ldp méi truong bui.

Bui: Nhém nghién ctru da thir nghiém
bang mot s6 mau khac nhau nhu: bot mau, bot
muc in va bot tro nghién min. Nhung sau khi
qua may thdi khong khi thi bot mau va bot
muc in ¢6 muc d6 bay 18n va x4o tron thip hon
S0 vGi bot tro. Nén nhém nghién ciru da s
dung bot tro nghién.

Mit na ¢ dinh khau trang: Puoc tai
ché tir phan dau cua chai nuée nhya 05 lit da
qua st dung. Phan ndp dung dé c6 dinh dau
gitt gidy loc bui va gia lap trong tu nhu mii
ctia con ngudi, ¢6 hai phan vanh hai bén dé ¢
dinh khéu trang.

Ngoai ra, cac thanh phan trong chudi thi
nghiém bao gom: Bom thdi khi, bo loc bui
(dau loc, gidy loc bui) dng dan khi, b hat am,
bom hut khi, c4c loai khiu trang duogc thi

nghiém trong cung mét moi truong khep kin
va giéng nhau.

Chudi thi nghiém danh gia kha ning hap
thu bui cua cac loai khau trang khac nhau
duoc thiét 1ap nhu (hinh 2)

May théi bui
v

Diu théi khi
v
Bui
v

Khau trang

y
Gidy loc bui

2
Binh hat 4am

¥
Bom hut khi

Budng gia 1dp méi trudng bui

Hinh 2. So' d@6 chugi thi nghiém.

Phuong phap chuan bi mau gidy loc bui,
ldy mau va phan tich duoc thuc hién theo qui
chuéan Viét Nam.

3. Két qua nghién ciru

3.1. Phan tich dic diém cha cac loai
khau trang dwgc dung thir nghiém/danh
gia

3.1.1. Khau trang y té

Khau trang y te thuong duoc st dung
trong cac co so y t& va ciing c6 thé sir dung
kha kho bién ngoai méi trudng. Ching cé thé
duoc tim thdy va mua ¢ cac co so y té, nha
thudc va vat dung y té. Trong thi nghiém nay
su dung ba loai khau trang y té dugc sir dung
phd bién nhat:

- Khau trang y té xanh (ky hiéu: YTX):
duoc 1am tir ba 16p vai khdng dét san xuét theo
tiéu chuan qudc gia TCVN 8389-1:2010; san
Xuit bai cdng ty Trach nhiém hiru han Thuong
maih Thiét bi y t& Hoang Thinh (cong ty
TNHH TM TBYT Hoang Thinh). V&i 16p vi
loc & gitra, €6 chure nang ngdn bui, khang giot
ban két hop voi khéng khuan, ngin ngira céc
loai vi khuan c6 trong mdi truong hoic tir
ngudi lay qua; chi sir dung dwoc mot lan;
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- Khau trang y té than hoat tinh 1(ky hiéu
YTT 01): dwoc lam tir bdn 16p vai khdng dét
san xuat theo tiéu chuan quéc gia TCVN
8389-1:2010; san xuat boi cong ty TNHH ™
TBYT Hoang Thinh. Cau tao dic trung gan
gidng nhu khau trang y té xanh nhung duoc
trang bi thém mot 16p khang khuén than hoat
tinh. L6p than hoat tinh 1am tang kha ning hap
thu khi, ngan ngira vi khuan tt hon; chi st
dung duoc mot lan;

- Khau trang y té than hoat tinh 2 (ky hiéu
YTT 02): duoc lam tir bén 16p vai khong dét,
khong co nhan hi¢u, phuong thuc va ngudn
goc san XUt khong ro rang. C4u tao dic trung
gan gidng nhu khau trang y té than hoat tinh 1
nhung thanh phan, tinh chat cua cac I6p vai
khdng rd nguon géc, dat chi tiéu quy chuan.
Viéc tim mua loai khau trang nay dé dang hon
S0 vai hai loai trén vi dugc bay ban tai cac hiéu
thudc nho 1é va ven dudng;

- Khau trang vai thong thuong (VTT):
Loai khau trang théng dung, dé tiép can nhat
dbi v6i ngudi dan; c6 thé d& dang mua duoc
khi di duong hoic & bat ky cira hang tién loi.
Trong nhom khau trang nay c6 rat nhiéu loai
khau trang khac nhau, hai mau khau trang
chinh duogc st dung rong réi nhat hién nay.

Khau trang vai thong thudng duoc lam
vai cotton hoac cac chét liéu khac nhu 1a da,
vai khong dét. Thuong tim thiy tai cac quay
hang hoic cho; vai cdu tao don gian, hoan
toan c6 thé tu may chi véi nhitng vat dung c6
san. Trugc khi dich COVID-19 xay ra, day 1a
loai duoc ngudi dan st dung rong rai nhat vi
dé tim mua véi gié ré, c6 thé sir dung lai duoc
nhiéu lan;

- Khau trang vai khang khuan va chéng
tia UV. Loai khau trang nay dugc ban & céc
siéu thi, cira hang tién lgi. Khau trang nay
duoc lam tir loai vai chuyén dung c6 kha nang
ngin céc tia cuc tim gay anh hudéng dén da tir
&nh sang mat troi, ngoai ra ¢ thé phong chéng
céc loai vi khuan co trong khong khi. Trong
ky dich COVID-19, nhan thay dwoc nhu cau
ctua ngudi dan vé vin dé phong chdng dich
bénh, loai nay da dugc cac doanh nghiép chd
trong, san xuét véi sé luong 16n [7]. Nghién
ctru nay st dung khau trang vai khang khuan
cua héng Nhatrangtex.

3.1.3. Khiu trang chuyén dung

Khau trang chuyén dung duoc hoan thién
gan nhu phu hop cho hau hét moi hoat dong
trong mdi truong & nhiém. Vi thiét ké cong
nghé 16p loc dat biét cua tirng hang khac nhau,
c6 nhirng loai khau trang c6 thé dat kha ning
loc bui 1én tai 95%.

Hién nay rat it cong ty, don vi tai Viét
Nam c6 kha ning san xuat duoc loai khau
trang ndy; nén ngudi dan khé cd kha nang tiép
can va sir dung. Cac cong ty dang di dau vé
loai khau trang nay duoc biét ¢én nhu cong ty
3M cia My, AQblue caa Trung Qudc,... cac
cong ty nay su dung cong nghé man loc hut
tinh dién. Nhiing loai khiu trang nay déu cé
thé str dung trong thoi gian dai va tai sir dung
[8], [9]. Trong nghién ciu ndy str dung khau
trang 3M Nexcare cua My.

Tém luge cac dic diém chinh cua ba
nhom khau trang duoc trinh bay trong bang 1.

3.2. Panh gia higu suat hip thu bui cia
cac loai khau trang dwoc thir nghiém

Sau khi chon loc dugc cac mau khau trang
dé thi nghiém, md hinh thi nghiém dugc thiét
1ap theo mO ta nhu hinh 1 va chudi thi nghiém
nhu mé ta & hinh 2. Qui trinh chuan bi gidy
loc bui, ldy mau va phan tich duoc thuc hién
nhu quy chuan Viét Nam (QCVN).

M3i loai khau trang duoc thuc hién trén
ba mau. Tong cong c6 sdu mau khau trang
dugc thi nghiém va mot mau déi chieng 1a mau
bui dwoc thu truc tiép khong qua khau trang.
Két qua thi nghiém caa 6 mau khau trang dugc
so sénh véi mau dbi chung, dé tinh luong bui
ma khau trang c6 thé ngin can duoc (hiéu suat
loc bui cua khau trang). V& két qua caa mdi
loai khau trang qua ba lan ldy mau c6 do khac
biét khong 16n, sai s6 va do léch chuan nam
trong gidi han cho phép.

Khau trang cao cap 3M Nexcare c6 hiéu
suit loc bui cao nhat (94,44%), tiép theo 1 céc
khau trang y té than hoat tinh c6 thuong hiéu
(YTTO1) va khau trang vai khang khuan
(VKK) c6 hiéu suét loc bui ciing tuong dbi tot
(80,56%). Néu so sanh vai gia thanh mdi loai
khau trang, va kha nang tai st dung, ngudi dan
c6 thé chon lua khau trang YTTO1 va khau
trang VKK.
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Két qua khau trang y té xanh thong
thuong dat hiéu suat loc bui 12 77,8%, khau
trang vai thong thuong dat hiéu suat 61,1%.
Pay ciing c6 thé 1a chon lya cua dai da sb
nguoi dan do gia thanh khéng cao, dac biét
kha ning tai str dung cua khau trang vai théng
thuong. Piéu dic biét luu ¥ 1a khau trang duoc
cho 1a khau trang y té khong ré ngudn gdc,
dang ban tu do ngoai thi truong, giaré, ¢o hiéu
sut loc bui rat thip (khoang 28%). Diéu nay
cling can duoc canh bao ddi voi ngudi tiéu
dung vi r6 rang la khéng cé hiéu qua khi su
dung.

4. Két luan va khuyén nghi

Nghién ctu d3 thiét 1ap duoc mo hinh gia
lap dé nghién ciru kha ning loc byi cua cac

loai khau trang; chon lra thir nghiém trén mot
s6 loai khau trang thdng dung trén thi truong
Viét Nam. Két qua caa thir nghiém c6 thé
cung cap thém thdng tin cho ngudi tiéu dung
va cac co quan quan ly. M6 hinh thir nghiém
duoc phét trién co y nghia trong viéc tiép tuc
nghién ctu va thir nghiém dbi voi cac loai
khau trang khac nhau, va c6 thé duoc tiép tuc
phat trién dé tha nghiém kha ning khang
khuan cua khau trang. Ngoai ra cac nghién
clru trong mdi trudng thyuc vé cac loai bui khac
nhau, vé muac d6 thoai mai khi sir dung khau
trang, cac dac diém cua day deo, nep miii, 16p
vat liéu loc,... 13 can c6 nhitng nghién ciu
danh gia tiép theo dé cd thé cho ra cac thiét ké
hoan thién cho khau trang, c6 kha ning loc bui
tt, nhung tién dung va gia thanh phu hopQ

Bdng 1. Tém luwoc cac dac diém chinh cia 3 nhém khau trang dwoc nghién citu.

Khéu trang vai
Khiutrang yté | Khiu trang y té Khiu trang vai . Ifnkhlian Khéu trang 3M
xanh than hoat tinh théng thadmg va CT_?,SE 1a Nexcare
Nhatr{mgtcx ,
Mau sac Xanh Xam Xam tro Trang Trang
nlé';gi Vii khong dét | Vai khong dét Cotton Cotton Vai khéng dét
. - . . . N o Wai khong dét
Lép loc Vi khong dét Vai khong dét Khong Khéng cong nghé 3M
Lép trong | Vai khong dét Vai khong dét Cotton Cotton Wai khéng dét
Day deo Nhyra Nhyra Cotton Cotton Spandex
Nep miii Sgi len Sgi len Khing Khéng Nhom
Gisthanh | OO0 VNDYL 000 vND/1cai | 7000 vND/1cai | OO0 VNBVL | 35000 VDAL
cél céi cél
Khing bui, Khang bui
Chire Khang bui, Khang buyi, khang Khang buyi, khang khang khuéan PM2,5, phan
nang khang khuan khuan khuan va chong tia hoa, vi khuan,
uv virus
Xuat xur Viét Nam Viét Nam Viét Nam Wiét Nam My
S0 lan sir 1 lin 1 1én Nhiéu 1in Nhiéu lin t6i da 5 1an
dung
Hinh énh

Bang 2. Hiéu sudt loc bui cia céc logi khdu trang.

TT | Loaikhiutrang | Ky hiéu | Hi¢u suit loc byi (%)
1 | Y té xanh YTX 77,78
2 | Y té than hoat tinh1 YTT 01 80,56
3 | Ytéthan hoattinh2 | YTTO02 27,78
4 | Vai thong thudng VIT 61,11
5 | Vai khang khuén VKK 80,56
6 |3M iM 94,44
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