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BAI TOM TAT
Pé tai nhanh KC 04.10.12 duoc tién hanh véi muc tiéu va ndi dung sau:
Muc tiéu: Thist k& ché tao phuong tién bdo vé ¢d nhan phong ho hap kiéu loc phong
chong vi sinh vat doc hai.

Néi dung nghién ciiu:

1. Téng quan tai liéu trong va ngoai nude cb lién quan.
2. Nghién ciru xay dung mo hinh két cAu miu phuong tién.
3. Nghién citu khao sat vat héu loc.
4. Nghién ciu thiét ké mau.
5. Ché tao va danh gid chét lugng san pham.
Pé thuc hién muc tiéu da dat ra, d6i tuong nghién ciu cua dé tai duge xdc dinh la:
- Khau trang loc vi sinh vat: (vdi 2 chiing loai: khdu trang gip va khiu trang
dinh hinh (ch€ tao theo cong nghé tao hinh)
- Ban mat na loc vi sinh vat.
Céc phuong phap nghién ciru da siy dung:
1. Phuong phdp ddnh gid chit lugng vat liéu loc: gém céc chi tiéu do day; khéi

lugng; stc can ho hdp (trd luc - sifc can d6i véi dong khi di qua); hiéu suat loc sol khi
( dang suong ddu tiéu chuan).

.2. Phuong phdp dinh gid chat luong khau trang, bian mit na: g6m cédc chi tiéu khdi
luong: do giam trudng nhin; stic can ho hap; hiéu suat loc sol khi.

3. Phuong phédp ddnh gid hiéu suat loc vi sinh vat cta vat liéu. khiu trang va ban
mat na:

Trén c¢o s dng dung mot s6 thanh tyu clia cong nghé sinh hoc véi cic noi dung:
nuodi cdy tao ngudn vi khuan, tao ndng dé sol vi khuan trong khong khi. phan lap va
nu6i cay vi khuan, xdc dinh néng do vi khuén trong khéng khi v.v..... dé tai nhanh KC
04.10.12 da két hop vdi dé tai nhdnh KC 04.10.04 da thiét k€, ché tao hé théng thiét bi.
xay dung ky thudt va phuong phdp danh gid hiéu qua loc vi sinh vat cta cdc loaj vat
liéu va phuong tién cd nhan bao vé co quan ho hip.

Day 12 phuong phdp nghién cttu méi, 1an ddu tién duoe xay dung va sir dung & Viét

Nam thé hién tinh mo6i, sdng tao trong qué trinh thuc hién dé tai.



Két qua da dat duoc:

1. Trén co s& nguyén liéu sin c6 va kha nang ky thuat - cong nghé Viét Nam da
nghién ciu thiét k&, ch€ tao mot s6 loai phuong tién ci nhan bao vé co quan ho hdp
chong lai tic dong clia c4c vi sinh vat doc hai gom 3 loai sin phdm:

- Khéu trang gdp M 1 ‘

- Khdu trang dinh hinh M 4 véi 4 chiing loai M 401, M 403, M 405, M 407.

- B4n mat na RP - IM

2. K&t hop véi Vién vé sinh phong dich quan doi. ing dung mot s6 thanh tuu cia
cong nghé sinh hoc, 14n dau tién & Viet Nam da nghién cttu thiét k&, ché tao va dua vao
st dung thuc t€ hé théng thiét bi - phuong phédp va quy trinh danh gid kha nang loc vi
sinh vat cia cdc phuong tién bao vé ca nhan phong ho hap.

K&t quéi nghién ciu gép phin thiét thuc vao viéc xay dung tiéu chuin thiét bi va
phuong phdp ddnh gid kha ning loc vi sinh vat cla cdc phuong tién bao vé cd nhan
phong ho hap phuc vu quan doéi va dan su.

3. Céc loai san pham khau trang va ban mat na tu ché tao cé chit lugng hoan toan
dap \tng moi yéu ciu dua vao sir dung thuc t& phong chéng vi sinh vat trong su ¢6 6
nhiém vi sinh vat doc hai, trong tdn cong khing bd sinh hoc, trong chién tranh c6 si
dung vii khi sinh hoc, phong chong dich bénh do vi sinh vat ciing nhu phong chéng bui
phong xa, phong chong cdc bénh nghé nghiép do bui doc: bui si lic, bui amiant v.v....

Danh muc cic san pham cia dé tai nhanh

1. Ban v& thiét k&€ san pham phuong tién phong hé ci nhan chong tic dong cua vi
sinh vat doc hai.

2. Phuong tién bao vé ¢4 nhan mau: 10 bo sian pham

3. Bai bao khoa hoc: 01 bai

4. Bio cdo téng két dé tai nhanh



MUC LUC

Mé dau

Chuong 1. Chién tranh sinh hoc, su ¢6 0 nhiém vi sinh vat doc hai va cdc
phuong tién bao vé c4 nhan.

1.1. Chién tranh sinh hoc va cic su ¢6 6 nhiém vi sinh vét doc hai

I.1.1. Gidi thiéu chung

1.1.2. Cac tac nhan sinh hoc

1.1.3. Su ¢6 6 nhiém céc vi sinh vat doc hai

1.2. Phuong tién bao vé ca nhan phong chéng vi sinh vat doc hai

1.2.1. Phuong tién bao vé cd nhan

1.2.2. Phuong tién bao vé c4 nhan phong ho hap kiéu loc

1.2.2.1. Chung loai va két cdu

1.2.2.2. Phuong tién bao vé ca nhan phong chéng vi sinh vat doc hai, cdc tiéu
chuin quy dinh

I1.3. Kha nang nghién citu thiét k€, ché tao va dua vao st dung thuc t€ phuong
tién cd nhan bao vé co quan h6 hap phong chéng vi sinh vat déc hai

Chuong II. D61 tuong va phuong phap nghién cifu

11.1. Poi tugng nghién ciu

11.2. Phuong phéap nghién ciu

Chuong 111. Két qua nghién ctu va thdo ludn

I11.1. Nghién ciu xay dung mo hinh két cau. kiéu ding khau trang. bdn mat na
I11.2. Nghién ctiu khao sdt vat liéu loc vi sinh vat

I11.3. Nghién citu thiét k€ mau khau trang, bdn mat na

I11.3.1. Thiét ké khau trang giap M1

[11.3.2. Thié¢t ké khau trang dinh hinh M4

IT1.3.3. Thiét k& bdan mat na RP - 1M

I1.3.3.1. Thiét k& ban mat na loc vi sinh vit

I11.3.3. 2. Thiét ké ché tao tang gidy loc vi sinh vt

I11.3.3.3. Thiét k&€ hop loc ban mit na

Trang



I11.4. Ché tao mau va kiém tra, ddnh gid chat luong san phdm
I11.4.1. Ché tao san phdm
I11.4.2. Nghién ctu xay dung hé thong thiél bi va phuong phip ddnh gid kha
nang loc vi sinh vat clia vat liéu, khdu trang, ban mit na. Dénh gia chat luong
mau '
I11.4.3. Kiém tra, ddnh gia chat lugng cdc san phdm ché tao
Két luin
Tai liéu tham khao
Phan phu luc:
Phu luc 1. Ban veé thiét k€ san pham
* Bo ban vé san pham khiu trang M1
* B6 ban vé san phdm khiu trang M401; M403; M405
* BO ban vé san pham hop loc doc
Phu luc 2. Phi¢u két qua danh gia. kiém dinh
* Céc bién ban kiém dinh kha ning loc vi khudn cua vét liéu vi san pham
* C4c phicu kiém dinh chat lugng vat liéu vi sin phiam
Phu luc 3. Bai bdo khoa hoc (da dang)
Cdc van ban khac
= Hop dong nghién citu Khoa hoc

* Ban tu ddnh gia



MG PAU

Ngay nay nhén loai dang dfrng trudc cdc nguy co tiém 4n hién tai, trirdc mét cling
nhir lau dai trong tuong lai vé su ¢ 6 nhiém moi trudmg bdi-céc vi sinh vat doc hai. M6i
de doa d4u tién ]i chién tranh sinh hoc v6i hang loat cdc tdc nhan sinh hoc reo ric kinh
. hoang cho toan thé nhan loai trén thé gidi vé chét choéc, bénh tat cho con ngudi, dong
_ vat, cay c6i, hoa mau, gy 6 nhiém moi trudng d4t, nrée, khong khi vov...[1]. Vil khi
sinh hoc da bat ddu dugc nghién citu phét trién tir d4u nhing nam 40 cha thé ky XX.
Sau chién tranh th€ gidi thif 2, vii khi sinh hoc dugc phét trién manh hon va tir 1990 vii
khi sinh hoc da thuc sir tré thanh vii khi chi€n luge va 1a vii khi hat nhan clia nhimg
nude ngheéo [2].

M6i de doa cia vil khi sinh hoc ngdy cing gia tang khi cdc t6 chiic khing b6 quéc
t€ (gido phdi Aum Shinriky6, t6 chitfc Al Quaede va mot s6 16 chitc khiing b6 khéc sau
su kién 11/9 tai M¥ v.v...) dang tim moi cich dé s& hiru va sit dung vii kh{ sinh hoc [3].

Ngoai mé6i de doa ctia chi€n tranh sinh hoc, loai ngudi con ludn bi de doa bdi céc su
¢6 6 nhiém vi sinh vat doc hai tir nhimg co s nghién cttu va tang trir vii khi sinh hoc (sur
c6 Sverlop Nga 1979).

Va trong lich sif ton tai cua tréi dat, thién nhién va moéi trudng ciing di gay ra mot
loat céc vy dai dich fam kinh hoang toan thé nhén loai va da giét chét nhiéu triéu ngudi
{4].

Hién nay loai ngudt trong dé ¢6 Viét Nam dang phdi d6i phé véi mot loat dich bénh
do vi sinh vat gay ra: dich viém dudng ho hap cap SARS, dich cim do vi riit gay ra cho
dong vat va con ngudi.

V61 muc dich phong chéng trong quan sy va dan sy, dé bdo vé tin cay va hiéu qua
cho bo d6i va nhan déan khi cé cic sur c6 sinh hoc, cdc nudce trén thé gidi déu phai sur
dung hat loai phuong tién phong ddc ¢4 nhan: phuong tién phong da va phuong tién
phong ho hap.

O Viét Nam hién nay ca 2 loai phuong tién trén chu véu dua vao ngudn nhap ngoai
tir nu6c ngoai va vién trg chia cde 16 chifc quéc t€, trong khi d6 vé nang luc va kha nang
k¥ thuét - cong nghé dang c6, chiing ta hoan toan c¢6 kha ning ty thiét k€, ch€ tao va
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san xu4t hai loai phuong tién trén dé ddp tmg véu cdu sir dung trong nudc, chi dong
trong mqi tinh hudéng, khéng phai nhap ngoai.
Trén co s& khoa hoc va thuc tién d6, trong khuén khé dé tai cdp Nha nuée ma s6 KC
04.10 giai doan 2001 - 2005:
“ Nghién ciru cong nghé sinh hoc xir 1y chit thai qudc phong dic chiing
va sir ¢6 0 nhiém vi sinh vat doc hai ”
da dat ra nhiém vu gidi quyét vin dé néu trén cho dé tai nhdnh KC 04.10.12
“« Nghién citu thiét ké, ché tao phuong tién bao vé ca nhan
phong hé hap (cé ap dung thanh tyu cong nghé sinh hoc)
chéng tac dong cua vi sinh vat doc hai ?
Muc tiéu dé tai:
Thiét k€& ché tao phuong tién bao vé ¢4 nhan phong ho hap kiéu loc phong chong vi
sinh vat doc hai.
D¢ thure hién muc tiéu trén, dé tai cAn giai quyét cac nhiém vu sau:
1. Téng quan 1ai liéu trong va ngoai nudc c6 lién quan.
2. Nghién citu x4y dung mo6 hinh két cdu miu phuong tién.
3. Nghién ctru khao sat vat liéu loc.
4. Nghién citu thi€t ké mau.
5. Ché tao va danh gi4 chat luong san phdm.
Danh muc cdc san phdm phdi nop cha dé tai nhanh (irich néi dung Hop déng s6
12/HDNCKH ky ngay 25/12/2001 giita Chil nhiém dé tai KC 04.10 va Chi: nhiém dé
tai nhanh KC 04.10.12):
1. Ban v thiét k€ san phdm phuong tién phong hé c4 nhin chéng tdc dong cla vi sinh
vat doc hai.
2. Phuong tién bao vé ¢4 nhan mau: 10 bo san pham
3. Bai b4o khoa hoc: 01 bai
4. Bao cdo t6ng ké dé 12i nhanh



CHUONG L CHIEN TRANH SINH HOC, SU €O O NHIEM VI SINH VAT
POC HAI VA CAC PHUONG TIEN BAO VE CA NHAN,

L1. CHIEN TRANH SINH HOC VA CAC SU CO O NHIEM VI SINH VAT pOC
HAL

L1.1. GIGI THIEU CHUNG:

Vi khi sinh hoc 1 mot trong b6 ba v khf huj diet 16n: vii khi hat nhan, vii kh sinh
hoc, vii khi héa hoc (goi tit 12 vii khi NBC). Tac dung s4t thuong hang loat cia vii khi
sinh hoc dua trén co s& sir dung céc loai vi sinh vat khdc nhau d€ gay bénh cho con
ngm‘n dong vat, cay céi, hoa mau [5].

Vii khi sinh hoc bao gébm cé4c tic nhén sinh hoc va cic phuong tién sir dung chiing
nhu bom, dan, phdo, tén lira va céc thiét bi phun rai dic biét.

Dé ding Jam vii khi sinh hoc ¢6 thé sit dung 14t ca cdc loai tdc nhén sinh hoc c6 kha
ndng gay bénh truyén nhiém nhu vi tring, vi khuin, vi rit, c4c loai ndm, cdc doc 16 do
vi sinh vt tiét ra.

Vi sinh vit sir dung 1am vii khi sinh hoc ¢4n phai thoa man cic yéu cdu sau:

- Vi sinh vat cé d6 doc cao.

- Vi sinh vat ¢6 kha ning t6n tai lau.

- Vi sinh vat ¢6 khé ning gay ra nhitng dich 16n.
- Vi sinh vat khong ¢6 tac dung tro lai.

- Vi sinh vat khé xac dinh.

Vi khi sinh hoc ¢6 cac dac diém tac hai nhi sau [5]:

- Gay beénh truyén nhiém: vii khi sinh hoc chi gdy bénh truyén nhiém cho ngudi
dong vat, thuc vat, nmmg khong c6 siic phd huy cdc co s& vat chét k¥ thuat, cdu cong,
dudng x4, phuong tién, trang bi v.v... Vi khi sinh hoc ¢6 hiéu qua t4c hai cao hon nhiéu
so v vii khi héa hoc, vi du 100 gam bio tir than duge phun rai ¢6 hiéu qua c6 thé giét
chét s6 ngudi bang 1 tan chét doc Sarin (6.000 ngudi).

- Tao ra céc 6 bénh méi: do cong nghé sinh hoc phét trién manh mé nén con ngudi

da tao ra nhimg tic nhan sinh hoc méi. Bang cong nghé tdi t8 hgp ADN va khéng thé
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vo tinh dong don ciing véi k¥ thuat gen, ky thuat t€ bao, k¥ thuit men, th€ gié dd tao ra
nhitmg tic nhan héa sinh hoc méi - Toxin. Toxin cé nguén géc sinh vat nhung c6 ban
~ chat héa hoc, ¢6 nhiéu loai Toxin cc’): d6 doc gip hang van lan so v&i Sarin. Ngay nay
ngudi ta cb thé cai tao cic tic nhan sinh hoc va tdng hop cdc doc t6 & quy mo 16n, gid
thanh khong cao.

- Gay mat can béang sinh théi, phd hoai méi trudng: vii khi sinh hoc gay ¢ nhi€ém
moi trudng rong 16n hon so v6i vii khi héa hoc. Su pha hoai méi trudng do vii khi sinh
hoc gay ra nghiém trong hon rét nhiéu so v&i hiém hoa vé moi trudng do cdc hoat dong
san xuit clia con ngudi gay ra nhu: mia mang va cly ¢6i bi phd huy, c4c loai d6ng,
thuc vat bj xdo tron. xuat hién céc 6 dich bénh méi v.v...

- Gay tac hai trudc mit va lau dai.

Vi1 khi sinh hoc d3 duge béat dau trién khai nghién ciru vao ddu nhing nam 40 &
Nhat va Dic. Sau chién tranh th€ gi6i thir IL vii khi sinh hoc dd dugc phét trién manh
mé cling v6i v khi héa hoc va vii khi hat nhan [2).

D€ ngan chin hiém hoa nay. Cong wéc Quoc t€ vé vil khi sinh hoc da duoc ky két
ngay 10/4/1972 va c6 héu luc tir 26/3/1975. Tuy nhién Cong wée Quéc t€ nay da khong
c6 hieu qua, vii khi sinh hoc ngav cang duoc phat trién manh mé & nhiéu quéc gia trén
. th€ giéi. Hién tai vii khi sinh hoc di thue sir trd thanh v khi chién luge va xu hudng
chuyén tir vii khi héa hoc sang vii khi sinh hoc ngay cang manh mé [2,6 - 9].

1.1.2. CAC TAC NHAN SINH HOC [5]:

a) Tdc nhan sinh hoc ding lam vit khi sinh hoc c6 thé bao gém cdc loai sau:
* Vi tring: c6 cdu tao don bao. thi€u mot nhan nhiém sic thé va duoc phan loai theo
hinh dang: hinh cau. hinh que. dang xo0an...
* Vi khuan: 12 mot sinh vat séng trén co thé sinh vat khéc, c6 kich thuée khic nhau tir
0.5 um dén vai chuc pum.
Vi khuén ¢6 3 loai chinh:

- Hinh cau: ¢6 dudng kinh tir 0.5 + 1.0 um

- Hinh que: daitir 1 + 8 um



- Hinh cong: Hinh d4u phdy, hinh xo#n khuén, kich thudc 20 + 50 pm
* Vi rat: 1a sinh vat rat nho bé, cé cdu tao don gidn nhéat trong cdc loai vi sinh vat. Vi
it ¢6 kich thude ¢& nm (10 + 450 nm).

V4 kich thuée vi rit nhé hon vi khudn, vi khuén nhé hon vi tring.

* Nam: Nam 13 mot loai vi sinh vat don bao hoic da bao ¢6 ngudn gbe thuc vat, séng
k¥ sinh trén céc vi sinh vat khidc. Ndm c6 thé truc ti€p gay bénh hoic tiét ra chat gay
bénh. Ndm c6 dang hinh s¢i, bé day tr duéi 1 pm dén 5 um.

* Poc to: 12 nhitmg chdt doc do sinh vat sinh ra trong qua trinh phat trién va c6 tdc dung
gay bénh cho ngudi va déng vat. C6 2 loai doc 16: |

- Ngoai doc 16: doc 16 do vi khudn séng tiét ra méi trudng bén ngoai.

- No6i doc t6: La chét doc nam trong than vi khuén, chi ¢6 khi vi khudn bi chét.

* Ricketsia: 12 loai sinh vat trung gian gilta vi triing va vi rit. N6 ¢6 nhiéu dang: hinh
cAu, hinh thoi, hinh que ngin, kich thuéc dai 2 um, rong 0,5 pum.

Thé gi6i da xac dinh duge mot s6 loai vi khudn sau day da dugce nudi cdy, ting trit
va sit dung 1am tdc nhan sinh hoc gay bénh cho siic vat va con ngudi, gay ngd doc thirc
an (5,6]

* Vikhudn Bacilus Anthracis:

La loai vi khudn hinh que gay bénh than. Bénh than xuét hién trén ngudi dudi 3 dang:
biéu hién trén da, trieu chimg mac bénh phéi va triéu chiing viéem nhiém dudng ruét.

* Nhom vi khudn Brucella:

G6m 3 loai vi khudn, gay bénh cho trau bd. Mam bénh lay sang ngudi do viec tiép xic
va st dung cdc san pham ché bién tir trau, bo.

* Vi khuan Corynebacterium Diphtheria:

La vi khudn dang que ménh, dai 2 + 7 um, dudng kinh 0,5 + 1 pum, gay bénh sét do lay
qua dudng hd hap. sau d6 vi khuan di vao méu va 14n cong vao toan bo cac co quan ho
hép.

* Vi khuan Malleomyces Mallei:

La loai khuin hinh que, gay bénh truyén nhiém cho cic loai ngua, c6 thé lay lan sang
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cic siic vat khéc.

* Vi khuén Maileomyces Pseudomaliei:

L2 loai khuén hinh que nhd, dai 2 um, réng 0,5 um, gay bénh truyén nhiém cho ngua
va céc loai gam nhdm, c6 thé lay sang ngudi. Siic vat méc bénh s& chét nhanh chéng.

* Vi khuidn Mycobacterium Tuberculosis:
L2 loai khudn dang que, dai 1 = 4 pm, t6ng 0,2 + 0,5 um gy bénh lac cho ngudi.

* Vi khudn Pasteurella Pestis:
La vi khuén gay ra dich bénh chét ngudi du6i 3 hinh thic: néi hach, chuéng hoi va
nhiém tring méu |

* Vi khudn Tularensis (Rabbit hoac Deer - Fly Fever)

La vi khudn c6 kich thuée nhd, gdy nhiém tring mau va din dén tlr vong cho ngudi méc
bénh.

* Vi khudn Salmonella Paratyphi:
La loai vi khudn hinh que, ngin, gy ng6 doc thirc an. Ngudi méc bénh ¢6 triéu trimg
s6t kéo dai, ké¢m theo tiéu chay va dau bung dudi.

* Vi khuén Salmonella Typhimurium:

La loai vi khuén hinh que, ngén, rdn, dai 1 + 1,5 m, rong 0,5 um, gy ra triéu ching
ngéd doc thic an.

* Virit Ebola:
L loai vi sinh vat ¢6 kha nang gay nhiém. ty Ié tir vong cao. Hién chura c6 bién phdp xir
19 hiru higu

* Toxin Botulinum:
La mét ngoai doc 18, do vi khudn Colostrodium Botulimum tao ra. Pay 1a tic nhan sinh
hoc ¢6 doc tinh cao nhat hién nay. Ddc 16 Botulin ¢6 6 bién thé trong d6 ¢6 3 bién thé
A, BvaE ]a cé doc tinh d6i voi ngudi
Mot s6 tdc nhan sinh hoc d& duoc MY tiéu chadn héa dugc néu trong bang 1.1. [10].
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" Bang 1.1. Mét s6 vi sinh vat sit dung Iam tac nhan sinh hoc

Tén vi g Chukya | Yhoi E‘a“ ;“““ kha | 116 tir
sinh vat Tacdung | yanh (ngay) | Manghoatddngcua | | o' g
nguai con séng sot
Bacillus '
Gay chét ngudi 2-3 4-5 95 - 100
Anthray Y £
Vi riit s6t
. { Gay chét ngudi 3-6 1-2 |1 4-100
vang da
Francis ella
. Gay chét ngudi 2-10 1-3 3-40
tularencis
.| Mat kha nang
Brucella Suis k 7-60 8-12 1-2
hanh dong
Coxiella Mit kha nang
. 15-18 1-2 0-2
Burnetii hanh déng
. ' M4t kha nang
VEE Virus 3.4 0.5 -1 0-2
hanh dong | |

b) M6t s6 bénh c6 thé do vi khi sinh hoc gay ra [5,6]:

* Bénh dich hach:
La bénh truyén nhiém cdp tinh do vi triing dich hach Yersinia Pestis gy ra. Pay la loai
bénh dac biét nguy hiém, ty & tir vong cao

* Bénh dich ta:
L& bénh truyén nhiém cip tinh lay nhiém qua dudng tiéu héa do phdy khudn ta: vi tring
Vibri6 - Cholerac gay ra. Benh c6 thé tao thanh dich 16n, ty 1é tir vong cao.

* Bénh dao mua:

La bénh truyén nhiém c4p tinh lay truyén qua dudng hé hap do vi rit d4u mia gay ra
* Bénh than:
La benh truyén nhiém cép tinh t6i nguy hi€m lay tir siic vat n cé sang nguoi va céc siic
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vat khéc. Bénh do trc khudn than Bacilus Antracis gay ra. Tryc khudn dai 4 + 10 pm,
rong 0,3 + 1.0 pm, ¢6 vé va nha bio. Nha bao than c6 sitc dé khing rdt cao, t6n tai lau
& trong dit (20 + 30 nam)

* Bénh ly: 7
L bénh dudng tieu héa do tryc khuan ly gay ra. Tryc khudn ly 1 vi khuén hinh que,
dai 1 + 3 g m, hai dau tron.

* Bénh ciim:
La bénh truyén nhiém cip tinh dudng ho hip, do vi riit cim vdi nhiéu dang khic nhau
gay ra. Cim c6 thé gay thanh dich, 1y lé méc bénh va ty 1é tir vong cao

* Bénh viém nao Nhit Ban:

La benh ¢6 6 dich ty nhién & khap noi, vi it tén tai & cdc 6 dich va & c4c loai chim,
thid. D3 c6 nhiéu vu dich 16n viém ndo Nhat Bin xay ra trén thé gidi.

* Bénh sot da vang:

La bénh truyén nhiém lay qua dudng méu do vi rit gay ra. C6 6 bénh 16n tai trong tu
nhién, ty I tr vong cao.

* Bénh sot ban chay ran:

La bénh do tac nhan Rickettsia Prowazeki thugc nhém Reckettsia giy ra. Bénh lay qua
dudng mau hoac dudng ho hap. Ty 1¢ mac bénh va ty 1€ tr vong cao.
* Bénh sot “Q:

Bénh do mot loai vi khudn hinh xoén k¥ sinh & céc loai con tring réi truyén sang ngudt

va dong vat.

1.1.3. SUCO O NHIEM CAC VI SINH VAT DOC HAI

Trong lich sir ton tai nhan loai trén qua dét da xay ra nhiéu su ¢6 6 nhiém vi sinh vat
¢6 quy mo 16n, dién rong hodc trong pham vi hep. ¢6 thdi gian dai hoac ngan, ¢6 tdc hai
Ion hoac han ché v.v.... Cic su c6 d6 xay ra cé thé do con ngudi chll déng tao ra (chién
tranh sinh hoc, khing b6 quéc 1€), c¢é thé do yéu t6 khach quan (su ¢6 rd ri) hoac bit
ngudn tir ty nhién.

Tir ddu nhing nam 40 thé ky XX ngudi Nhat da sir dung vii khi sinh hoc dé gay

8



bénh viém ndo va xudt huyét Dangue ch6ng nhan dan Trung Qudc [9]. Tir thap ky 70
thé€ ky XX M¥ da nhiéu l4n sir dung vii khi sinh hoc ch6ng nhan dan Cu Ba: gay dich
bénh 1am chét 500.000 con lon (1971), gy bénh Newcastle & céc tinh mién Tay
(1973), mién Dong Cu Ba (1982). gay céac bénh dich ph4 hoai mia va thube 14, gay xuét
huyét Dangue. Gan day My d4 rai con tring dé phd hoai khoai tay ciia Cu Ba.

Ngoai méi de doa tir cic cudng qudc quan sy cd tiém lue v€ vii khi sinh hoc, loai
ngudi con thudng xuyén bi de doa tir cdc 1§ chitc khiing bé quéc té.

Chu nghia khung b6 quéc t€ thuc su bit ddu vao ngay 30/5/1995 khi gido phdi Aum
Shinrikyé t4n cong ga thu dién ngim Ky6t6 bang chat déc Sarin 1am 12 ngudi chét va
5500 ngudi bi thuong. Tiép d6 1a vu tdn cong khiing b6 ngay 11/9/2001 vao Trung tam
thuong mai the gidi WTC va Lau Niam géc 1am gén 5700 ngudi chét ngay 14p tic. Ngay
sau d6 toan nhan loai thé gidi bi bao triim moét ndi lo sg vé thdm hoa con kinh khiing
hon khi mang ludi khiing bs quéc t€ ding vii khi sinh hoc reo ric vi tring bénh than
khép noi chi bing nhimg 14 thy méng c6 chita nhitmg chét bot mau tring [11]. Qua lo
s0, ngudi dan My da d6 x6 di mua mat na phong d6c va cic phuong tién bao vé c4 nhan
khdc dé wr bao vé minh. Chinh phi M§ di cdp t6c dat hang cdc Cong ty cia Dic va
Ixraen san xudt mat na cung cap cho nudc M§ dé chéng khing bo sinh hoc.

Ngoai 2 méi de doa trén, nhan loai cdn phai chiu thém mot nguy co tiém 4n khdc,
Juén thudng tryc d6 1a sy c6 6 nhiém vi sinh vat doc hai tir nhitng co s& nghién citu va
tang trir vii khi sinh hoc.

Sy ¢6 ¢ nhiém tac nhan sinh hoc dién hinh 1 sy ¢6 10 13 vi khuén gay bénh than tai
Sverlop - Nga (1979). Su c6 Sverlop d& gay hiéu qua rit nghiém trong cho con ngudi va
moi trudng sinh thédi. Chuong trinh nghién ciu phat trién vil khi sinh hoc cha Lién Xo
¢li thdi do da bi 16 tir sy c6 nghiém trong nay.

Ban than thién nhién ciing da timg pay ra cdc su ¢d 6 nhi€ém vi sinh vat. Bénh dich
hach da giét chét khodng 1/4 dan s6 chau Au thoi Trung c6 (khodng 25 triéu ngudi
chét) trong khoang thdi gian tir 1347 d€n 1351. Bénh dau mda do nhimg ngudi Chau Au
mang sang My ciing d4 gi€t hai nhiéu thé dan ban xu.

Bénh dich ciim Tay Ban Nha da lam chét t61 50 triéu ngudi trén khip thé gidi trong
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khoang 1918 - 1919. Dén nam 2000, trén toan th€ gidi da c6 khodng 40 triéu ngudi da
bi nhiém w1 rit HIV dan dén bénh AIDS.

Ngay tai thoi di€ém hién nay, nhan loai dang ding trirde thach thic ciia thién nhién:
d6i phé vé dich viem dudng hd hip cép tinh do vi nit SARS, bénh cim do vi nit giy ra
cho sic vat va lay lan sang nguoi. '

Khac véi chién tranh héa hoc, vii khi héa chién tranh sinh hoc doi hoi phai “Sol khi
h6a” cac tac nhan sinh hoc thanh cac hat ¢& 1-5 micron. Tung rai c4c tdc nhén sinh hoc
bang bom dan thong thudng vap phai mét s& khé khan vé cong nghé. Do cdc tic nhan
sinh hoc rdt nhay cim v6i cdc diéu kién méi trudng nén nhiét d6 qué cao, tia tirngoai,
do 4m va chét oxy hoa déu lam giam hiéu Iyc va thdi gian c¢6 hiéu luc cia vi khi sinh
hoc.

Khéc v6i tdc nhan héa hoc, céc tac nhén sinh hoc ¢é thé duoe tung rai dé dang bing
~ binh phun thong thudng van sir dung trong nong nghiép. Do d6 dé che gifu, bdo ddm bi
mat dé thuc hién muc dich. Cic phuong tién bay khong ngudi 14i diéu khién tir xa lap
binh phun ciing 14 phuong tién tung rai céc tdc nhan chién tranh sinh hoc, dé sir dung va
khé bi phat hién.

biéu kién khi hau Iy tudng cho viéc sit dung cdc tdc nhan chién tranh sinh hoc cling
nhu héa hoc 1a vao ban dém, gié tir nhe dén trung binh. Trong diéu kién nhr vay, 1000
kg chdt doc Sarin ¢6 thé ¢6 tic dung trén mot khu vire rong khoang 7 - 8 km? va c6 thé
gay tir vong cho 3000 - 8000 nguoi. Ciing trong diéu kién twong ty, néu sir dung 100 kg
tac nhan gay bénh than thi ¢é thé ¢ 1dc dung trén mot viing rong dén 300 km® va gay
tir vong cho 1 dén 3 triéu ngudi. Tac hai d6 coa tdc nhan sinh hoc nay khéng thua kém
gi mot qua bom hat nhan ¢d nho dén trung binh [4,6].

Trong chién tranh sinh hoc va cdc sy ¢6 6 nhiém vi sinh vat doc hai, cdc vi sinh vat
gay bénh theo nhiéu con dudng khac nhau:

- Theo dudng hé hap: lay lan do hit thé phai khong khi bi 6 nhiém

- Theo dudng tiéu héa: lay truyén qua dudng an udng

- Theo dudng mau: do dong vat truyén lan

- Theo diromg da: do ti€p xic v6i cdc do vat bilo nhiém
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1.2. PHUONG TIEN BAO VE CA NHAN PHONG CHONG CAC VI SINH VAT
POC HAI
1.2.1. PHUONG TIEN BAO VE CA NHAN:

Nhv phin trén di trinh bay, trong diéu kién X3y ra chién tranh sinh hoc hoic sy c6
vi sinh vat d6c hai, con ngudi c6 thé bi 6 nhiém qua cic con dudng: ho hép, tieu hod (3n
uéng) va qua da (ti€p xiic truc ti€p hoic qua cac vét thuong trén da).

Dé phong chéng cdc vi sinh vat doc hai, bdo vé tin c4y va hiéu quéa con ngudi (gém
e lwong vii trang va nhén déan), tir trudc 161 nay trén th€ gidi cdc nude déu sir dung hai
loai phuong ﬁen phong ho cd nhan: phuong tién phong da va phuong tién phong ho hap
[12]. '

* Phuong tién phong da:

Phuong tién phong da gébm quén 4o phong da kém ing va gang tay ding bio vé da
va co thé con ngudi khoi céc tdc nhan doc hai.

Hién nay c6 hai kiéu quin 4o phong da [13]:

- Qudn do phong da kiéu cdch ly: bio vé con ngudi theo nguyén Iy cch ly co thé
ngudi st dung véi moéi trrong doc hai, 6 nhiém.

- Qudn do phong da kiéu lpc: bio vé theo nguyen 1y loc cdc tdc nhan déc hai bing
vat liéu chuyén dung ding may quin 4o. -
* Phuong tién phong ho hap:

Phuong tién c4 nhan phong ho hap ding dé bdo vé co quan ho hép clia ngudi sir
dung khoi cdc tic nhan doc hai va cling ¢6 hai loai:

- Phuong tién phong hé hdp kiéu edch ly: co quan hé hap cia ngudi sir dung duge
cach ly véi méi truong bén ngoai. Qiia trinh ho hép clia con ngudi duge thuc hién bing
OXy ¢6 sin trong phuong tién st dung. _

- Phuong tién phong hé hdp kiéu loc: bdo vé co quan hé hép theo nguyén Iy cic
tac nhén doc hai trong khong khi hé hap dugc loc qua hop loc doc hodc qua cac 19p vt
liéu loc doc chuyén dung da lap sén trong phuong tién sir dung.

Cho dén nay, phuong tién cd nhan phong ho hap kiéu loc ¢6 mét s6 loai co ban sau:
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mat na phong doc, ban mat na phong doc va khéu trang phong doc.

Vé mit nguyén tic dé phong chéng céc vi sinh vat doc hai ta phai sir dung ca hai
phuong tién phong da Vﬁ; phuong tién phong hé hép.

Tuy nhién, tuy tinh hinh, diéu kién va mitc do 6 nhiém ciing nhu thdi gian Jam viéc
trong khu 6 nhiém ma ta ¢6 thé lva chon sit dung cAc loai phwong tién sao cho phd hop
nhumg vin bdo ddm bio vé tin c4y va hiéu qui. Cé trudng hop chi cdn ding mét khiu
trang d€ loc vi sinh vt doc hai cling gang tay vi 4o blu théng thudmg ta c6 thé 1am viéc
t6t trong khu 6 nhiém. '
1.2.2. PHUONG TIEN BAO VE CA NHAN PHONG HO HAP KIEU LOC;

1.2.2.1. CHUNG LOAI VA KET CAU [14- 17}:

Nhur trén da néi, phuong tién phong hé hép kiéu loc ¢6 mot s6 loai sau:

+ Mat na phong d¢c: ding bao vé co quan hd hip va du, mit ngudi sir dung (mat
na ki€u trim ddu) hoac chi riéng phin mdt va co quan hé hdp (mit na ki€u quai deo).

Mit na phdng doc bao gébm mat trim va hop loc doc (c6 thé ¢6 hodc khong cb6 6ng
dén hoi tir hop loc dén mit trim). |

+ B4n mat na phong doéc: diing bao vé co quan hé hip va phin miii, mém ciia ngudi
sir dung. Ban mat na loc doc bao gbm chup cao su (ban mit trim) v hop loc déc.

+ Khau trang phong doc: ding bao vé co quan h6 hip va phin miii, mém clia ngudi
sir dung. Toan bo khéu trang dugc ché tao tir mot hodc nhiéu i6p vat liéu loc doc.

Hién nay phuong tién phong hé hap kiéu loc duge dung twong d6i phd bién ca trong
quén sy va dan su. Trong quan sy, mat na duge ding dé phong chéng céc loai vii khi
hod hoc, vii khi hat nhan, vii khi sinh hoc con trong dan su, mat na va ban mat na dugc
str dung v6i muc dich bdo ho lao dong nhim bao vé ngudi lao dong khi 1am viéc cé ti€p
Xxuac véi cac tac nhan doc hai [14.15].

Vé chiing loai, mat na, bdn mat na phong ddc c6 hai chung loai: van nang va
chuyén dung. Mat na quan su Ia loai mat na van nang, cé kha nang bao vé tin cay, hiéu
qua bao vé cao, thoi gian bao vé 1au dai d6i véi cdc tdc nhan NBC. Mit na, bdn mat na
dan sy ngoai loai mat na van nang con ¢6 loai mat na chuyén diing: mit na phong sol
khi d6éc, mit na phong bui doc, mat na phdng hoi khi doc.Trong ching loai mit na
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phong hoi, khi doc con ¢6 nhiéu loal chuvén dung hon nhu mat na phong hot axit,
phong hoi bazo. phdng hoi hitu co. phong CO. phong hai Hg ...[15.17].

Vé nguvén tac cau tao. hop loc déc cla mat na. bin mat na phong doc bao gém hai
ting loc: tang loc hoi khi doc ché tao tir than hoat tinh tim mot s8 xic tic phu gia dic
biét va tdng loc sol khi doc (sol khi bao gom: suwong. khoi. bui. sol vi triing...) ché tao tir
gidy loc sol khi chuyén dung. Tuy theo hop loc doc clia mat na c6 ca hai loai tang loc
hoac chi ¢6 mot loal tang loc ma mat na ¢o téc dung van nang hay chuvén dung.

Mt na phong ddc cé thoi gian va hiéu qua cao hoac so véi ban mat na phong doc.
Mait na chuyén dung ¢6 thot gian bao vé d6i v6i chung loal doc cén bdo vé cao hom so
vOi mat na van nang.

Khdu trang loc doc ¢6 kha ndng. hiéu qua va thoi gian bao vé thdp hon so v&i mat
na va bdn mat na, nhung cé vu diém gon nhe. stic can ho hdp thdp, dé s dung va bao
quan. it anh huéng dén hiéu qua cong tac. gid thanh ré, dé san xuit va ché tao.

Hién nay khau trang phong doc twong d6i da dang, phong phu vé& ching loai va két
cau. Vé k&t cdu c6 hai loai: khdu trang g&p thong thudng va khiu trang dinh hinh. Khau
trang chl yéu dé phong sol khi nhung cling phan ra nhiéu mic do:

- Khiu trang x6 thong thudng: chi v&u dang loc cdc loai hat bui thé. kich thudc
1ém.

- Khau trang loc bui: duge ché tao tir vat liéu loc sol khi. co kha nang loc bui ho
hép. kich thude nho. chu véu phong chéng mdt s6 bénh nghé nghiép: chéng bui silic.
bui amiang ... '

- Khau trang loc soi khi: loai nav khong chi phong dugc cic loai bui ran. tro nhu
khdu trang loc bui ma con phong dugce cac hat suong. khéi o tudng phan tan cé kha
nang bay hoi thit cdp nhu suong thudc bao vé thuc vat. ngoai ra loal nay con cé the
phong duge mii va hei hifu co ¢é ndng do thap.

Trong vat lieu ché tac khau trang loai nav. ngoai vat liéu loc sol khi chuyén dung
ngudl ta con dung thém than hoat tinh & dang bdt hoac hat rat nho va gan day da st

dung than hoat tinh & dang s¢i nhu mang soi cacbon hoat tinh, vai cacbon hoat tinh.



Hién nay, trén thé gidi c6 rat nhiéu loai mat na, bdn mét na, khdu trang phong doc
da nang vi chuyén dung, Ching loai cdc phuong tién ndy ciing rit phong phi va da
dang {12 - 15]. :

12.2.2. PHUONG TIEN CA NHAN BAO VE CO QUAN HO HAP PHONG CHONG VI

SINH VAT POC HAI. CAC TIEU CHUAN QUY PINH:

Nhu phén trén di trinh bay, néu trong phuong tién bdo vé ¢4 nhin cé 2 ting loc:
tAng loc ch€ tao tir than hoat tinh hodc than hoat tinh tdm xic tdc, phu gia va tdng loc
ch€ tao tir gidy loc sol khi thi phuong tién bao vé d6 c6 kha ning dé phong dugc céc
loai hoi, khi d6c va sol khi doc. Néu chi c6 tdng vat liéu ch€ tao tir gify loc sol khf thi
phuong tién bao vé chi ¢6 kha nang dé phong d6i vdi sol khi doc [15].

Sol khi doc theo khai niém 2 mot hé phén tdn gdm tuéng phan tin (thé rin hodc thé
16ng) phan tin trong moi trudng phan tdn khi. Sol khi gém 3 dang: swong, khéi va bui.
V&i khéi va bui: tuéng phan tdn gém cdc hat rén, cdn véi swong, twéng phan tén 1 cic
hat idong phan t4n trong m6i trudmg khi. Sol khi vi triing (hoac sol khi vi sinh v4t) 1a he
phan tdn gém céc vi sinh vét duge phan tdn trong moi trudng khong khi [12].

Bui ciing thudc loai khéi nhung ¢4 kich thude 16n hon. D61 khi trong thuc & “khoi”
duge diing chi hé phan tin khi sinh ra khi d6t nhién 1iéu vira chita cdc hat rin: b6 héng
va tro, vira chifa cdc hat 16ng 1a sdn pham cua sy c4t nhién liéu va cdc giot nuée do
ngung tu.

Theo d6 phan tan. cac sol khi vdi tudng phan tidn ran dugce chia thanh khéi véi céc
hat tir 107 dén 10°cm va bui v6i cc hat thudng 16n hon 10~ cm. Con swong chifa cac
hat c6 kich thude khé 16n. tir 10° dén 10~ cm. (1um = 10%cm).

V& ban chét hé sol khi 12 mot hé hat ¢6 kich thude phan t4n. Do vay trong linh vire
chuvén nganh phong doc. theo cic tiéu chuan quéc 1€ hién nay thuat ngir sol khi
(aerosol) dugc thav bang thuat ngir hat (particle). vi du: Mask to protect against aerosol
duge goi théng nhét 12 Mask protect against pasticles [16,17]. Nhu vay, thuat ngit hat
bao gém: bui, khéi, swong, vi sinh vét (vi khuan, vi tring, virut).

Theo tiéu chudn EN 133 - 1990 [17]. phuong tién bdo vé cd nhan phong hé hip
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dugc chia lam 3 nhém:
. Phuong tién bao vé loc hat
- Phuong tién bao vé loc hoi, kbi doc
- Phuong tién bao vé loc té hop: ca hoti, khi doc vh hat doc.

Nhu vay phuong tién bao vé chuyén ding phong chéng cdc vi sinh vat doc hai sé&
nim trong nhém 1 theo tiéu chudn: Phuong tién bao vé 1oc hat.

Mit na phong d6c quan sy 1a loai van nang, hop loc doc c6 thé phong duge céc loai
hoi, khi doc, cdc loai sol khi doc (suong, khéi, bui phéng xa va sol vi triing).

Trong linh virc quan sy d€ ddnh gid kha nang loc sol khi clia hop loc thudng sir dung
hé sol khi dang swong ddu tiéu chuin {18]. Kha nang loc sol khi diuge d4nh gid qua hiéu
suat loc H (% s6 hat sol khi bi bd loc giif lai) hoac qua hé s6 lot qua K (% s6 hat sol kh{
khong bi bo loc gifr lai va di ra déng sau hop loc). Gi4 tri hiéu sudt loc bui phéng xa va
sol vi tring dugc tinh todn trén co s& céc gid tri K hoac H k€ wrén, két hop céc gid tri
mifc phéng xa hodc néng d6 sol vi tring thir nghiém v6i mifc phéng xa hoic néng d6
sol Vi tring & ngudng cho phép.

Theo tiéu chudn quy dinh cia Nga [19] phuong tién bao vé loc hat dugc chia 1am 2
loai:

- Phuong tién bao vé két hop phin loc (loai A)
- Phirong tién bao vé cé hop loc doc (foai B)

(Phin loc: 12 bo loc hoac tang vat liéu ¢é kha nang loc doc).

Loai A 1a loai ma phan chup mit va phin loc két hgp véi nhau 1am mét (vi du khau
trang); foat A con ¢6 the phan thanh 2 kiéu: kiéu ¢ van thé ra va kigu khéng c6 van thd
ra.

Loai B 14 loai c6 phan chyp mat va phin loc (hop loc déc) tach riéng (vi du mat na -
bédn mat na).

Theo cdc tiéu chudn Quéc ¢, tieu chuan Chau Au va tiéu chuan ciia Nga, chét luong
clia cdc phuong tién cd nhan bao vé co quan ho hap chong hat duge danh gi4 thong qua
mot s8 chi tieu co ban san [19 - 24].

-Khéi lugng : Loai A < 75¢g
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LoaiB < 250g
- D6 gidm trudng nhin: Loai A <25%

LoaiB <25%
- Sitc can ho hdp (& 30 lit/phit):
+ Cdp P1 (mic loc thap) 60 Pa
+ Cap P2 (miic loc trung binh) 70 Pa
+ Cép P3 (muic loc cao) 120 Pa

- Hiéu suat loc sol khi dang suong dau:
+CipPl = 80%
+CapP2 > 94%
+CéapP3 = 99,95%

Dé danh gi kha nang loc sol khi ctia phuong tién cé nhan phong ho hép:

- Trong quan su ding suong ddu tudc bin, ddu DOP [12].

- Trong dan su truée ciing dung swong ddu DOP nay chuyén sang diing suong ddu
Paraphin. D€ kiém tra kha nang loc bui di sir dung bui rin NaCl tiéu chuidn (EN 143,
EN 149, AS/NZS 1718 - 1994)

Nhimg qua thong tin thu thap duge chua thdy ¢6 moét cong trinh nghién cifu nao
duoc thong bdo hoac cong b6 vé ndi dung va phuong phép ddnh gid truc ti€p kha ning
loc sol vi sinh vét bing vi khudn séng. Theo ching t6i nhimg nghién ctu theo huéng
nay da duogc thue hién, nhing cé thé do nhiéu 1¥ do khdc nhau nao ddy lién quan t6i cdc
vén dé nhay cam quoc t€ ma cac két qua nghién ctu chua duge cong bo.

1.3. KHA NANG NGHIEN CUU THIET KE, CHE TAQ VA DUA VAOQ SU

DUNG THUC TE PHUONG TIEN CA NHAN BAO VE CO QUAN HO HAP
PHONG CHONG VI SINH VAT POC HAL

Trong quén sy dé phong chéng tdc nhan NBC néi chung va tdc nhan sinh hoc noéi
riéng cin dimg quén do phong da va mat na phong doc.

Trén th€ giGi da c6 rat nhiéu mrée nghién citu, thiét k&, ché tao va san xuit hang loat
quén 4o phong da va mat na phong doc quan su dé trang bi cho b d6i va ding 1am san
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phim thuong mai bén trén thi trudng trang, thiét bi quéan su.

Trén Iinh virc nay da cé rdt nhiéu cong trinh khoa hoc nghién citu vé vt liéu loc,
thi€t k&, ché tao, cong ngh_é séan xuit nmmg do lién quan t61 vAn d€ bi mat quén sy nén
cdc ndi dung khoa hoc ndy khong duge thong tin phé bién va cong khai. Trén c4c tap
chi khoa hoc quan su chuyén nganh chi gi6i thiéu san phdm, v6i cong dung, c4u tao va
cac chi tiéu k§ thuat mang tinh quang cdo thuong mai [13].

Trong Iinh vic dan sy, dé bdo vé sitc khde ngudi lao dong va nhan dan, 43 c6 rat
nhiéu loai phuong tién bdo vé cd nhan phong hé hip ki€u loc dugc nghién cidu thiét k€,
ché tao va san xudt hang loat. Nhiéu tiéu chuén qui dinh mang tinh quéc gia va quéc &
da duge ban hanh dé kiém soét chit luong cdc san phdm. Cic phuong tién c4 nhan
phong ho hap kiéu loc trong dan sy bao gdm: mat na, ban mat na, khdu trang [12, 14,
15, 19 - 21]. Theo thoi gian cdc san pham trong linh virc nay luon duogc céi ti€n, nang
cip va hoan thién vé ching loai, miu ma va chat lugng ddp Ung ngdy cang cao nhu ciu
thue tién ddi hoi.

O Viet Nam dé phong chéng vii khi sinh hoc trong quén sy cho bd déi, ta ciing sir
dung quan 4o phong da cich ly va mit na phong doc kiéu loc.

Hai trang bi trén hién ta van phai nhap ngoai va chli yéu chi dugc trang bi cho bo
do61 chuyeén trach 1a bo doi hoa hoc.

Vé mat nguyén tc d€ phong chdéng céc tac nhan sinh hoc doc hai, viéc trang bi dai
tra hai loai phtong tién trén cho toan quan trong chién tranh va cho toan dan véi muc
dich phong thli dan sw 1a khong duoc thue t€, khéng ¢6 tinh kha thi.

Ngoai dan sy, trong linh virc bio vé 1ao dong. hién c6 moét s6 loai ban mat na va
khdu trang loc doc nhap ngoai hoac do Viét Nam tu san xual.

Tuy nhién cdc sin pham ké trén con ¢6 mot s6 han ché nhét dinh:

- Kich ¢& khau trang, ban mat na khong phit hop véi nhan tric ddu, mat ngudi Viét
Nam.

- Ban mat na phong doc chi mdi ¢6 loai phong hoi hitu co, chwa c6 loai phong bui,
phong suong doc, phong vi sinh var doc hai

- Khau trang loc doc:
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+ Trudc day méi chi c6 loai khdu trang gdp ding x6 man va mang loc tho chi c6
kha niing loc céc hat bui to, kich thudc Ién. Deo khéu trang loai nay chi ddp ing rat it
yéu cdu loc bui doc, chii y&u 12 tao tim 1y an toan cho ngudi sir dung.

+ Ti€p d6 1a cong trinh nghién citu khéu trang loc bui tinh CT-2002 cia Vién Y
hoc lao déng va Vién Bao hé lao dong. Tuy nhién cho dén nay chwa c6 sin phidm ban
trén th; trudng. _

+ Gin day Trung tam Nhiét d61 Viét Nga dd nghién ciu ché tao khiu trang loc
bui, vi khudn. Tuy nhién chét luong san phdm mdéi dat & budc ban ddu, cén ti€p tuc
nghién ctu hoan thién.

+ Khdu trang N 95 M§: Trong cac vu dich viém dudng ho hdp cdp tinh SARS,
dich ciim gia cAm do vi nit sau d6 1ay lan sang ngudi va cic gia sic khac xay ra trong
thdi gian qua, Viet Nam chi yéu sit dung loai khdu trang nay.

Phan vién Phong chong vii khi NBC hién nay va truée nhitng nam 2000 1a Vién Héa
hoc quén su cha Binh ching Héa hoc di ¢6 nhiéu nam nghién ctru trong linh vuc ché
tao vat lieu va thiét k€, ché€ tao phuong tién c4 nhan bdo v& co quan hé hdp kiéu loc:
mat na, ban mat na, khdu trang céc loai [ 25 - 27}

Véi muc dich phong thl quan sy va dan sy phong chéng vi sinh vat d6c hai dé c6
thé trang bi dai tra cho todn quéin va todn dan, chiing ta cin tu nghién citu, thiét k€ ché
tao c4c phuong tién chﬁyén dung phong choéng vi sinh vat doc hai.

Trong khuon khé dé tai nhdnh KC 04. 10. 12 cén nghién cifu ché tao 1 s6 phuong
tién bao vé cd nhan sau:

* Khau trang loc vi sinh vat: gém 2 loai khdu trang g4p va khdu trang dinh hinh.

* Ban mat na loc vi sinh vat: bao gébm chup cao su che mii, mém, hé théng van,
day deo va hop loc déc. Hop loc doc chifa tang loc vi sinh vét ché tao tir vat lieu loc sol
khi chuyén dung.

Trong di€u kién hién tai vé nang luc, trinh d¢ va kha nang k¥ thuat céng nghé trong
nudc, chiing ta hoan toan ¢6 thé ty nghién citu thi€t k€, ché tao va dua vao sir dung thuc
t€ cdc phuong tién bao vé ké trén, dap tmg cac yéu cdu ddi hdi trong nuéc va san phidm
€6 chat lugng dat céc tiéu chudn Quéc t€ quy dinh.
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M6t vin d€ khong kém phin quan trong trong viéc quyét dinh thanh cong cia dé tai
la cin nghién citu ché tao hé¢ théng thi€t bi va xay dung phuong phép, quy trinh ddnh
gi4 kha ning loc vi sinh v4t cho cdc san phdm nghién citu do d€ tai ché tao.
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CHUONG IL POI TUGNG VA PHUONG PHAP NGHIEN CUU
IL1. POI TUONG NGHIEN CUU:

- DE lva chon d6i tugng nghién citu dé 1ai can cif vao mot s6 co s& khoa hoc, thyc tién

va muc tiéu, nhiém vu da dat ra nhir sau:
- Muc tién deé tai: Thiét k€, ché€ tao phuong tién bao vé ca nhan phong hé hdp chéng
c4c vi sinh vét doc hai.
- Yéu cau: _
+ San phdm c¢6 chat luong 16t (hiéu qua loc vi sinh vat cao, tr& hrc ho hdp thép,
gon, nhe, thuan tién trong sir dung va bao quan, ¢6 kha nang ti sir dung)

+ Cong nghé san xuat ché tao kha thi, ph hop véi diéu kien thyc t€ Viet Nam, c6
kha ning sin xu4t hang loat, gid thanh hop 1y.

+ Chiing loai san phdm ddp tng véu ciu trang bi cho luc wong phong ho chuyén
trach, dic ching cling nhu trang bi dai tra cho toan dan nhidm muc tiéu phong tha dan
su: chéng khiing b6 sinh hoc, chién tranh vi tritng va su c6 6 nhiém vi sinh vat trén dién
réng, quy mé 16n.

. S&n phim ciing cé thé trang bi cho luc hwong vii trang dé phong chéng cic tic
nhan sinh hoc khi ¢6 tinh huéng.

- Chung loai va két cfu phuong tién ¢4 nhan bao vé co quan ho hip phong sol khi
doc da néu trong phan téng quan: Mit na, b4n mit na, khau trang.
- K€ thira cdc két qua nghién cifu da c6 trong linh vic nay cha Vién Héa hoc quan
s - Binh chung Héa hoc trude day va nay ]a Phan vién Phong chéng vii khi NBC.
- Can c1f vao néng luc va kha nang k¥ thuat - cong nghé cia Viét Nam vé céc trang,
thiét bi phuc vu gia cong ché tao khuon, lap rdp va san xuét san pham.
Trén céc co sg d6, doi tugng nghién citu cla dé taj duoc xac dinh 13
- Khdu trang loc vi sinh vat: v6i 2 chiing loai:
+ Khdu trang gdp (kiéu thong thuong)
+ Khdu trang dinh hinh (ché tao theo cong nghé tao hinh)

- Ban mat na loc vi sinh vat.
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Kh4u trang duge trang bi dai tra cho toan dan, todn quan. Ban mit na duge dang cho
c4c tuc lwong chuyén trich hodc khi ¢6 sir ¢ nghiém trong.
IL2. PHUONG PHAP NGHIEN CUU:

I1.2.1. PHUONG PHAP DANH GIA CHAT LUGNG VAT LIEU LOC:
a. Po day (mm):
Xéc dinh theo TCVN 5071 - 90 [27]
b. Khoi luong (g/m?):
Xéc dinh theo TCVN 1752 - 86 [28]
¢. Sitc can hoé hap (Pa) (trd luc - sitc can doi véi dong khi di qua):
X4c dinh theo GOST 10188 -74 (Nga) [15,18]
Diéukiéndo: S =50 cm® V= 2,5 lit/phiit.

d. Hiéu suat loc sol khi (suong dau tiéu chudn) (%):

Xéc dinh theo GOST 20810 - 75 (Nga) [15,18]

Diéu kién do: S =50 cm? ; V = 2,5 lit/ phit; Swong ddu: r = 0,14 =+ 0,17 um ;
Co = 2500 mg/m* ; Duc k€ quang hoc: FEN 58
I1.2.2. PHUGNG PHAP DANH GIA CHAT LUONG KHAU TRANG, BAN MAT
NA:

a. Khoi lugng (g):
Xéc dinh theo phuong phédp can
b. Po giam truong nhin (%):
Xac dinh theo TCVN 3154 - 79 [29]
c. Site can ho hap (Pa):
Xac dinh theo GOST 10188 -74 (Nga)
biéu kién do: V = 30 lit/phiit
d. Hiéu suit loc sol khi (swong dau tiéu chudn) (%):
Xac dinh theo GOST 20810 - 75 (Nga)
Diéu kién do: V = 30 lit/phiit; Swong dau: r = 0,14 + 0,17 pm: Cg = 2500 mg/m? ;
Duc ké FEN 58
21



11.2.3. PHUONG PHAP PANH_GIA HIEU SUAT LOC VI SINH VAT CUA VAT
LIEU. KHAU TRANG VA BAN MAT NA:

Nhir phin tdng quan di trinh bay, trong linh virc quan sir dé ddnh gia kha nang loc
vi tring, quan d6i cdc nudc trén th€ gidi déu dédnh gid gian ti€p thong qua gid tri hiéu
suét loc sol khi dang swong d4u. Trong linh vic bdo ho lao dong chi c6 céc tieu chudn
dinh gi4 hiéu suat loc swong ddu (GOST 10188 - 74), hiéu sut loc swong ddu Paraphin,
bui NaCl ljén (EN 143).

G Viet Nam ta, cho dén thdi diém hién tai, chua thdy c6 mot cong trinh nghién ciru
nao lién quan dén van dé d4nh gid kha nang léc vi sinh vit clia vat Héu va phuong tién
c4 nhan bao vé co quan ho hép dugc théng bio. '

Hiéu suét loc vi sinh vat ]a mot chi tiéu bdo vé quan trong, khoéng thé thi€u d6i véi
céc san pham ctia dé tai.

Trong qua trinh thirc hién, dé tai nhdanh KC 04.10.12 cilia ching t6i da két hop véi
Vién vé sinh phong dich quin doi, co quan chil tri dé tai nhanh KC 04.10.04 ciing trong
dé tai Nha nudc KC 04.10 dé thiét k&, ché tao thiét bi, xay dung k¥ thuat va phuong
phap dadnh gid hiéu qua loc vi sinh vét cila cdc phuong tién ¢4 nhan bdo vé co quan ho
hép.

Trén co s& img dung mot s6 thanh tuu cla c6ng nghé sinh hoc véi cac noi duﬁg:
nudi cdy tao ngudn vi khudn, tao néng do sol vi khudn trong khong khi, phan lap va
nu6i cdy vi khudn, xdc dinh néng d¢ vi khudn trong khong khi v.v...., ching t6i da
nghién ctu thiét k€, ché tao hé théng do. xay dung quy trinh ddnh gid hiéu sudt loc vi
sinh vat cita vit liéu va phuong tién bao vé c4 nhan phong ho hép.

Day la cong trinh nghién citu lan ddu tién dugc thyc hién & Viét Nam vé linh vuc
nay. Hé th6éng thiét bi do, phuong phdp nghién cifu va k¥ thuat thuc hién da sir dung
gop phén quan trong vao két qua thyc hién dé tai cling nhur déng gép vao viéc danh gia
chét lugng céc phuong tién bao vé cd nhan phong hé hidp ding trong quén sy va dan su
& Viet Nam.
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CHUONG IIL KET QUA NGHIEN CUU VA THAO LUAN
NL1. NGHIEN CUU XAY DUNG MO HINH KET CAU, KIKU DANG KHAU
TRANG VA BAN MAT NA.

Dua trén co s& tdng quan tai liéu va viéc khao sét c4c loai miu kh4u trang, ban mat
na hién c6 trén thi trudng (nhap ngoai tir nuSc ngoai hoic tr ché tao trong nude) cling
nhu khao sat ngudn nguyén liéu, vit liéu sin ¢é va kha nang k¥ thuét - c6ng nghé trong
nudc, nhém dé tai da xay dung mo hinh két cau va ki€u ddng miu 2 loai san phidm nhu
sau. |

A. KHAU TRANG LOC VI SINH VAT:

Sin phdm kh4u trang gbm 2 ching loai: khﬁu trang gdp va khédu trang dinh hinh.
Khdu trang dugc deo chup kin 1én phdn miii, m6m dé bio vé co quan h6 hdp ngudi sir
dung bing hai day deo.

* Khau trang gip:

Khdu trang gp c6 16p v bén ngoai may tir céc loai vai thong thudmg. Bén trong

12 tdm loc doc. Tam loc doc duge ché tao tir mang soi tong hop va vat liéu loc sol khi
chuyén dung. Khiu trang c6 kha nang bao vé 16t d6i v6i céc vi sinh vat doc hai va céc
loai bui ran tro. Khéu trang c¢6 khé nang téi sit dung nhiéu l4n. Khdn trang c6 cdc chi
tieu k¥ thuat: trong lugng, d6 giam trudng nhin, sitc can hé hap. hiéu sust loc sol khi,
hiéu sudt loc vi sinh vat ddp Ung cdc véu ciu doi hoi.

* Khau trang dinh hinh:

Khau trang duge tao hinh khéi theo kiéu déng chup cao su cha ban mat na bang
cong nghé ép khuon. Vit liéu ché tao khau trang: mang sgi téng hop va vat liéu loc sol
khi chuyén dung. D¢ tang d6 kin khi deo, k_ha“u trang dinh hinh c6 thém dém kin mém,
dan héi bang vat liéu polyme. Nhu vay, khdu trang dinh hinh gém phén chup mat bing
vat liéu loc va dém kin. Khéu trang dinh hinh c6 c4c chi tiéu chét lugng vé sinh 1y va
bdo vé cao hon so v6i khdu trang gap. Khdu trang dinh hinh ¢6 mét s6 chiing loai va
dugc phén biét véi nhau theo kich thuéce, hinh khoi bén ngoai clia khdu trang va ban
chat vat liéu loc ding ché tao khéu trang.
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B. BAN MAT NA LOC VI SINH VAT.
Bé4n mat na cé cdu tao va két ciu nhu sau:

- C4u tao b4an mat na gém:
+ Chup cao su che miii, mém véi quai deo va hé théng van hit vao, van thé ra
+ Hop loc doc (dung loc vi sinh vat) '
- K€t cdu ban mat na: _
+ Hop loc doc duoce lap rap véi chup cao su bing co cfu vin ren
+ K&t c4u hop loc: hop loc gém vd hop bén ngoai va ting loc vi sinh vat 1dp
bén trong. Trong tdng loc sol khi ¢6 phin loc ché tao tir gidy loc sol khi chuyén dung.
Cic chi ti€t duge 1am kin bing keo dén, doang dém kin va co cfu van ren.

Ban mat na c6 céc chi tiéu k¥ thuat: trong lugng, d6 gidm trudng nhin, sdc can ho
hép, hiéu su4t loc sol khi, hiéu suft loc vi sinh vat cao hon so vdi khéu trang va dép ing
cdc yéu cdu doi hoi dé trang bi cho céc luc lugng dic chiing, chuyén trich.

II.2. NGHIEN CUU KHAO SAT LUA CHON VAT LIEU:

Pé loc sol khi doc gbém sol vi triing, swong, khéi, bui doc, trong quan sy va dan sy
cic nudc trén th€ gidi déu ding vat liéu loc doc chuyén dung 1a gidy loc sol khi. Gidy
loc sol khi duoc ché tao tir cic sgi xenlulo, sgi amiang, sgi d4 bazan, s¢i thuy tinh, soi
polymer... c¢6 céu tric tao boi cac soi v&i kich thude nhét dinh phan bé dan xen véi
nhau thanh timg tang, timg 16p nhung c6 dac trung 14 phan b6 hén loan, khong theo quy
luat. Cau triic d6 cua gidy loc cho phép khoéng khi di qua con giif lai tt ca cdc vi sinh
vat doc hai va cdc hat sol khi [12 - 14],

Trén co s¢ khdo sat ngudn vat li¢u gidy loc sol khi, d6i chi€u véi yéu cdu cia dé ta,
chiing 161 da chon gidy loc FP clia Nga lam vt liéu loc sol khi dé ché tao khdu trang va
ban mat na. Ngoai ra dé ch€ tao khdu trang con sir dung mang soi téng hop polyeste va
keo két dinh loai polyacrylic ¢6 sén trén thi trudng.

Két qua dénh gid chét lrong mét s6 loai vat liéu loc sol khi duge trinh bay trén bang
3.1. Thi€t bi, phuong phép dénh gid hiéu suat loc vi sinh vat cha cdc vat lieu loc duoge
trinh bay chi tiét & Chuong II1. Két qua nghién ciu.

Phi€u két qua danh gi4 xem phan Phu luc.
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Bang 3.1. Chi tiéu k¥ thuat cua mang sgi va giay loc FP

STT Chi tiéu k§ thuat Mangsoi | FPN1 | FPN°2 | FPN®3
1 | Déday (mm) { 0,18-0,20 { 0,12-0,15 | 0,10-0,12 0,06
2 | Khéi lugng 1 m’ (g/m?) 40- 50 25-35 20-25 10-15
3 | Sirc can ho hép (Pa) 4-10 10-15 15-20 6-10
4 | Hiéu sut loc suong dau (%) - 99,0 99,99 95,0
5 Hiéu suit loc vi sinh vat (%) - 100 100 Kldlg?g

Két qua bang 3.1 cho thay: _

- Hai loai gidy loc FP N1 va N%2 khéo s4t ¢6 chét lugng t6t, déu c6 thé ding 1am
vat 1iéu loc vi sinh vat dé ché tao clia c4c san phdm cua dé tii.

- Vat lieu loc FP N2 ¢6 hiéu suat loc sol khi t6t hon FP N°1, nhung lai ¢6 sifc cin
h6 hdp cao hon. Tuy theo véu cau vé kha ning loc vi sinh vat cha san phdm ta cé thé sir
dung vat liéu FP N°1 hay FP N"2.

- Vat liéu loc FP N93 ¢6 chét Jugng khong dat yéu cdu, nhumg ¢6 vu diém 13 nhe,
mong va cé stic can ho hap thap. Nhimg v diém nay r4t thich hop cho viée ché tao san
phdm. Do vay. trong nghién ctiu tiép theo. dé 12i s& tang thém mot vai vat liéu phu trg
khdc cho vat liéu loc FP N°3 dé hy vong c6 thé sir dung vét liéu nay trong ché tao cac
san pham cla dé tai.

IIL3. NGHIEN CUU THEET KE MAU:

[1.3.1. THIET KE KHAU TRANG GAP (KY HIEU M1):

Khau trang gap loc vi sinh vat M1 dugce thiét k€ nhu sau:

- K€t ciu: Khau trang M1 ¢6 két cdu kiéu gdp. Khi khong sir dung khdu trang
dugc gép lai theo dudng song chay doc chinh gita khdu trang. Khi st dung m& ra va
dugc deo 4p sat vao phan mii, mém va mat bang hai day deo qua hai tai. Day deo ¢6

chi ti€t 6ng nhua diing diéu chinh do cang day deo d€ bao dam khéu trang duoc deo kin
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v6i mat. Khdu trang duoc 1am kin véi s6ng mili bang dém mdt x6p va thanh kim loai
deo. '

- Cau tao; Khau trang M1 gém c6 16p vo bao ngoadi va tdm loc vi smh vat & bén
trong.

+ Vo ngoai: may tir vai cotton hodc vai cotton pha. B6n géc may day deo.

+ Té’m loc vi sinh vat: 12 tdm loc nhiéu 16p ché tao tir cdc 16p mex, mang sgi
téng hop va {rat lieu loc FP N°1. Tam loc gém hai nita gi6ng nhau, dugc may ghép lién
v6i nhau. Trén tam loc, & mat ngoai gén thanh kim loai déo, mat phia trong cling vi tri
gin dém miit x6p.

P4 ti€n hanh thiét ke ban vé san phadm khdu trang gap M1. Bo ban v& bao gom:
+ Bén vé lap san phdm
+ Ban vé chi tiét 1: V6 ngoai
+ Ban vé& chi ti€t 2: Tdm loc vi sinh vt
+ Bén vé chi tiét 3: Thanh kim loai
+ Ban v& chi tiét 4: Dém muit x8p
+ Ban vé chi tiét 5: Ong nhua diéu chinh
(B0 ban vé& khau trang M1 xem phan Phu lyc)
II.3.2. THIET K KHAU TRANG DINH HINH (KY HIEU M4):

Khiu trang dinh hinh M4 bao gbm 5 chiing loai c6 két c4u gi6ng nhau, nhung khac
nhau O kich thuéc, kiéu dang phan chup mit cta khiu trang va vat liéu loc diing trong
khdu trang (M401 - M403 - M40S - M407 - M409). Ba loai khiu trang M401 -
M403 - M405 6 kich thudc. kiéu dang phan chup mit khic nhau nhung cing sir dung
vat liéu loc N°1. Ba loai khdu trang M405 - M407 - M409 c6 ciing kich thudc, kiéu
dang phan chup mat nhung sir dung cac var liéu loc khdc nhau N1, N°2 va N°3 wrong
ang.

Kh4u trang M4 duoc thiét k& nhur sau:

- Két cdu: Khau trang M4 ¢6 két ciu dinh hinh (véi kiéu d4ng giéng véi chup cao

su bdn mit na) gia cong bang cong nghé ép khuon. Khau trang dugc deo 4p st vio
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mat, che kin phin miii, m6ém bang hai day deo dan héi (day chun). Mot day deo & dinh
d4u, mot day deo & dudi tai sau gay. Hai day deo c6 chi tiét di€u chinh d¢ cang bang
6ng nhya. Khéu trang dinh hinh ¢6 dém kin dé dim bao do kin khit phdn tiép xic ciia
khéu trang v&i mat ngudi sir dung khi deo khiu trang.
- C4u tao: Khiu trang M4 c6 c4u tao gém 3 phéan

+ Phén chup mat khiu trang chinh 1 t&m loc doc loc vi sinh vat. T4m loc doc
ché tao tir nhiéu 16p vat liéu: mex, mang s¢i t6ng hgp, vat liéu loc FP, vat liéu tao hinh
khoi. '

+ Pém kin bing v4t liéu polymer x0p. Pém kin duge c6 dinh v6i phdn chup
mat bang keo dan.

+ Hai day deo dan hdi vdi chi ti€t diéu chinh d6 cang hai day deo khi deo.

Pa tién hanh thiét k& ban vé san phdm 3 chiing loai khdu trang dinh hinh M4:
M401, M403, M 405. Hai chiing loai khiu trang M 407 va M 409 ¢6 két cdu, hinh
déng va kich thudc gi6ng v6i M 405, chi khdc vé vat lieu loc doc & bén trong. BO ban
v& san pham khdu trang dinh hinh bao gém:

- Ban vé lap san phdm

- Bén V& chi tiét 1: Chup mat dinh hinh

- Ban vé& chi t16t 2: Bém kin

- Ban vé chi tiét 3: Ong nhua diéu chinh

Ba bo ban vé& sdn pham khdu trang M401, M403, M 405 xem phén phu luc
111.3.3. THIET KE BAN MAT NA LOC VI SINH VAT (KY HIEU RP-1M):

111331 THIET KE BAN MAT NA LOC VI SINH VAT

- Két cau: La loai két cau mor hop loc
- Cau tao ban mat na gém:
+ Chup cao su véi hé thong van tho ra, van hit vao va quai deo.
+ Hop loc vi sinh véat
- Chup cao su durge thiét ké theo s6 liéu nhéan trac diu, mét ngudi Viet Nam

- Trén chup cao su: hop van thé ra dat & vi tri trude miii, lap rdp véi chup cao su
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theo co ciu gai. Hop loc doc dat & vi tri dudi cam, 1ap rap v6i chup cao su theo co ciu
vin ren v&i cum d€ van hit vio. L4 van hit vio 1ip rdp véi cum d€ van hit vao dat phia
bén trong chup cao su va lép rdap v6i hop loc doc.

- Quai deo ban mat na c6 két c4u kiéu mot day deo lién bang day chun. Quai deo
duge tap véi chup cao su bing 2 méc day deo & 2 bén chup cao su, ¢ dinh bing chét.
Khi deo lén ddu quai deo tich ra & hai vi tri, mét & trén tai vong qua dinh dau, mét &
dudi tai, vdng qua cd. Diéu chinh d6 cang day deo bing khoa diéu chinh.

- Hop loc vi sinh vat gém vé hop bén ngoai va hop gidy ¢ bén trong. Hop gidy ¢6
than va nip déy, bén trong chita phin loc vi sinh vét ch€ tao tir gidy loc sol khi FP. Phin
loc c6 két cu kiéu mot hinh ré quat. Phin loc duoc ¢6 dinh trong hop gidy. Than va nép
hop gidy duoc lap rdp véi nhau theo ki€u lap cing két hop v6i keo ddn. V6 hop bén
ngoai gém than va nép hop lap rip v6i nhau theo ¢o cau vin ren. Hop gidy duoc [am kin
voi vo hop bén ngoai bing dém kin (doang cao su).

- V&t liéu ché tao:

+ Chup cao su, dém kin, cdc 14 van hit vao, thé ra: ché tao tir cao su chuyén
dung.

+ Quat deo bdn mat na: Day chun ¢6 d¢ dan héi 6t

+ Hop loc, hop gidy. hop van thé ra, cum d€ van hit vao, chét, méc, khoi diéu
chinh ché tao tir nhua PE, PP.

Nam 1998 chiing (o1 d4 thuc hién dé tai nghién citu khoa hoc cong nghé cip co 56
“Nghién cire thiét k€. ché tao ban mat na phong déc dan su”. Dé tai di duoc nghiém thu
nam 1999. Do kinh phi thyc hién dé tai nhanh KC 04.10.12 khéng di d€ thiét ké, ché
tao mdi toan bo ban mat na loc vi sinh vat nén trong khuon khé dé tai nay chiing t6i chi
tién hanh n6i dung nghién cifu thiét k& phan hop loc vi sinh vat. Toan b6 cdc chi tiét
khac: chup cao su, hép van thd ra, hit vao. cdc 14 van v.v.... dugc ché tao dua trén cic
b6 khudn da ¢6 sdn dé 1ap rap ché tao ban mat na loc vi sinh vat phuc vu dé tai.
111.3.3.2. THIET KE CHE TAQ TANG GIAY LOC VI SINH VAT (PHIN LOC)

a. Lua chon két ciu:

Vé mat nguyén 19, tang gidy loc (phin loc) trong céc loai hop loc doc thudmg duoc
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két c4u theo kién “ Phat trién” nghia 12 tdng gify duge ché tao tir mot tdm gidy cé dién
tich hinh hoc dang phéng I6n hon gap nhiéu l4n dién tich tiét dién ngang cta tang gidy
(twong duong 13 tiét dién hop loc). _'

Tir truée t6i nay trong cic loai hop loc doc ting gidy thudng c6 moét s6 kiéu két
céu sau: kiéu hinh sao - ki€u den x€&p - kiéu dan phong cdm - ki€u mot ré quat - kiéu hai
ré quat.

Tir kinh nghiém nghién citu trong linh vuc nay, & day d6i véi hop loc vi sinh vat
chuing 16i chon két cdu tdng gidy dinh thiét k€ theo kiéu mét hinh ré quat.

Tang gidy - phin loc duge 13p rdp bén trong hop gidy. Hop gifly gébm 2 chi tiét:
than hop gidy va nép hop gidy. Nap va ddy than hop gém céc nan huéng tam dé gidm
t6i da trd lyc (sic can ho hap). Phin loc duge ché tao sao cho khi dat vao than hop thi
1/3 cia mii ngoai cing khi gap xudng 6m vira khit todn bo thanh cta than hop. Phin
loc duge 1am kin véi than hop bang keo va bing cich ddy nip hop vao than hop (dé lén
ddu mui gidy ngoai cing cba phin loc dé lam kin). Nap va than hop gify dugc c6 dinh
chat v6i nhau bang keo dan.

b. Thiét ké phin Joc:

Trd hyc t6ng thé ban mat na - k¥ hiéu APy, g6m trd luc clia toan bo cic chi tiét:
chup cao su, van hit vao, hop loc ngoai. hop gidy va phin loc.

Tong tréy Iyc cia chyp cao su, van hit vao vA hop loc ngoai duge goi 1a trd luc keét
c&u cua ban mat na - Ky hiéu APy . Qua kinh nghiém nghién ctru APy < 20 Pa.

Do vay dé ud luc bdn mat na APy, < 60 thi tré lyc hop gidy chira phin loc APy
s€ la: APy <60 - 20 =40 Pa

Khi tinh t6i tr& uc két cau cia hop gidv thi wd luc phin loc APy <35 Pa

Trd hue phin loc dugc tinh ra theo cong thite gin ding sau:

LYV
APFL = K X

S
J day: APr, - tr6 luc phin loc |, Pa

K-hésotyle
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I. - chiéu day gidy loc (mm)
V - lru lugng dong khi (lit/phut)
S, - Cién tich Jam viéc (hieu dung) cha phin loc (cm?)
Tir két qua bang 3.1 véi gidy loc FP N°1 ciia Nga, diing cong thifc trén ta tinh
duoc K= 2670.
Do vay ta tinh duoc S,, cba phin loc cin thiét k&

L.V 0.15.30
Sy= K. ——  =1330x —— =350cm’
AP 35
Giita S, clia phin loc va dién tich hinh hoc S, ctia tdm gifly ding gdp thanh phin

loc ¢6 quan hé véi nhau theo cong thire kinh nghiém sau:

Spa = . Sy
Thong thuong o = 0,70, tir d6 ta tinh duge Sy, cla phin loc can thiét k& ché tao:
S 350
Shh = = - x 500 sz
o 0.70

Trén co s& thuc nghiém khéo sat anh huéng cha cdc yéu 16: chiéu cao mii gidy va
s6 mii gidy cna phin loc khi 4n dinh dudng kinh phin loc 1a 80 mm. nhém dé tai da che
tao dugc phin loc dling trong ban mat na loc vi sinh vat.

Thong s6 k¥ thuat cua phin loc thiét k€ dugce trinh bay trong bang 3.2.

Bang 3.2. Chi tiéu k¥ thuat caa phin loc

.! STT Chi tiéu . Keét qua
.1 Dudngkinh (mm) 80
: . ! |
P | Chiéu cao mual (mm) | 19 i
— e
.3 S5 mui gidy 95
4 Diéntich cau tao (cm?) } 600 |
; —
| 5 i Sitc can ho hép (Pa) ‘[ <35 :

T I
6  Hiéu suit loc suong dau (%) ( > 99 95
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111.3.2.3. THIET KE HOP LOC BAN MAT NA

Trén co s& phin lgc ché tao, di ti€n hanh thiét k& ban vé ldp va ban vé san phﬁm hép
gify va hop loc do6c. Bo ban vé bao gom:
- Ban vé lap san pham hop loc doc
- Ban vé 1ap hop gidy
- Ban vé chi tiét 1: Than hop gidy
- Ban vé chi tiét 2: Nap hop gidy
- Ban v& chi tiét 3: Théan vo hop loc ngoai
- Ban v& chi tiét 4: Nap v6 hop loc ngoai
- Ban vé chi tiét 5: Doang dém kin
Bo ban v& san pham hop loc vi sinh vat xem phin Phu lyc.
Trén co s& ban vé thiét ké cdc loai san phdm d3 tién hanh gia cong khuon va ché tao
céc chi tiét phuc vu cdc ndi dung nghién citu ti€p theo cua dé tai.
Ill4. CHE TAO MAU VA KIEM TRA, PANH GIA CHAT LUONG SAN
PHAM:

I1.4.1. CHE TAO SAN PHAM:

Da ti€n hanh ché tao 3 loai san phiam clia dé tai:
- Khdu trang gip loc vi sinh vat M1
- Khau trang dinh hinh loc vi sinh vat M401 - M403 - M405 - M407 - M409
- Ban mat na loc vi sinh vat RP -1M
II1.4.2. NGHIEN CUU XAY DUNG HE THONG VA PHUONG PHAP DANH GIA

KHA NANG LOC SOL VI SINH VAT CUA VAT LIEU LOC. KHAU TRANG VA
BAN MAT NA LOC VI SINH VAT:
Hai dé tai nhdnh KC 04.10.12 va KC 04.10.04 da ph6i hgp cing nghién citu noi

dung nay. Qua nghién cttu th nghiém da thiét k&, ché€ tao. ldp dat va dua vao thi

nghiém hé thong thiét bi danh gid kha nang loc vi sinh vat. Sau khi 1dp dat da tién hanh
do thir nghiém dé sira chita va hoan thién toan bo hé thong thiét bi ddnh gis. Qua két
qua thir nghiém d& xay dung dugc qui trinh ddnh gid hiéu sudl loc vi sinh vat cia vat
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liéu va cic phwong tién cd nhan bao vé co quan ho hap.
So d6 thiét bi ddnh gid hiéu sudt loc vi sinh vat cla vat liéu va phuong tién cd nhéan
bédo vé co quan ho hap (bin mat na, khau trang) dugc trinh bay trén hinh 3.1

AW

2 3 4 6 cdm dién

Hinh 3.1. S0 dé nguyén Iy hé thong thiét bi ddnh gid hiéu sudt loc vi sinh vdt

cua vat liéu va phuong tién cd nhdn bao vé co quan ho hap.

1. Bom chan khong 5. Quat phan phéi

2. Binh ldy mau vi sinh vat 6. Bo tao sol vi sinh vat
3. Thiét bi do luu luong khi 7. Budng thir

4. Bo gd mau thir 8. Dia 18y mAu vi sinh vat

(vi tri: 4 géc va diém gifra, mdi
vi tri 2 dia)
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OLUI TRINH DANH GIA

1. Héa chat:
- Dung dich focmalin 36%
- Thach dinh dudng, thach mau
- Nude muéi sinh 1y 0.83% uét trung
- Canh thang dinh duéng
2. Chiing vi sinh vat:

Vi sinh vat sir dung trong thir nghiém 12 vi khuén Staphylococus aureus, Gram (+).
hinh cau. kich c& ium.
3. Qui trinh do:
Thue hién thu ur theo cac bude sau:
- Thiét b: duoc Yap rdp dong bo nhir so d6 hinh 3.1.

+ Khi do vat liéu loc: dung bo ga kep vat ligu, dién tich vat liéu thir 50 cm? , hru
lugng khi thu 2.5 lit/phut.

+ Khi do khau trang. ban mat na: diang bo ga chuven dung tr ché€ tao phi hop véi
timg chung i2ai. hru luong khi thir 30 lit/phat.

- Kiém ira do kin cua thiét bi

- Tiét triing toan bo thiét bi bang dung dich focmalin 36%, dinh muc 12 - 12 g/m’.
- Kiém tra do vo tring cua toan bo hé thong.

- Tién hanh do:

+ Tac 0l vi khuan trong budng thu bing bo tao sol vi sinh vat 6 (thiét bi phun khi
dung). Bat guat phan phoi 3 lam déu nong do vi khuan trong toan bo budng thir. Sau khi
phun xong &2 6n dinh 15 phit. Ly cdc ¢ia thach idy mau 8, U cdc dia thach & nhiét do
37°C/ 24 g1, tinh 6 khuan lac rung binh trén 2 dia theo vi trf, tir d6 tinh s6 luong vi
khuén trong 1m” khong khi theo phuong phap cua tdc gia Rober Koch.

+ Hur khong khi trong buéng thur qua mau thir. Thdi gian thir nghiém: 10 phiit.
Luong khong khi hiit duge di qua hé 12y mau gém 2 binh nude mudi vo tring duge néi

lién ti€p v&i nhau. Sau khi hit xong [&v 1 ml nuée mudi & mébi binh ¢ay vio moi truong
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thach dinh dudng, kich c& dudng kinh dia thach 9 cm, U dia thach & 37° Cf 24-48 gio.
Pé&m s6 khuin lac c6 trén dia. Xac dinh c4c dang khudn lac ¢6 trén dia thach. Méi dang
khudn lac cho 3 khuan lac, tang sinh trén méi trudng thach dinh dudng sau 24 gid, bt
khuan lac xac dinh lai ty cdu vang trén thanh dinh danh vi khuan ID 32 STAPH, doc két
qua trén méay mini APL néu két qua tra 1oi khéng phai S.aureus, thi céc dang khuén lac
nay bi loai bd khong tinh, déng thdi kiém tra lai d6 vé khudn cia budng thit.

D3 tién hanh ddnh gid kha nang loc vi khudn clia cdc vat liéu va san pham ché tao
trong 2 dot: dot 1 tir 25/7 dén 20/8/2003 va dot 2 tir 15/8 dén 8/9/2004.

K&t qua danh gid vat liéu loc va cdc san phdm khdu trang, bdn mat na cta dé tai
dugc trinh bay trong cac bang 3.3 dén 3.8. Hé thong thiét bi déu duge vo triing va kiém
tra do vo tring trudc moi ldn do. Két quéa danh gid chi tiét: xem phan Phu luc.
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Mau vat licu loc NV 1
Téc do hit: 2.5 1/phit, Thasi gian hat: 10 phait

Chuing vi khuan thir: Tu ciu vang, kich ¢ [pum

Bang 3.3. Két qua (hiy vat lién loc vi khuin

SO Tromg, VK Katqua Kicdm tra VK K?gmgﬂyﬁfmTSM
gy Mg | VO BOC | tome Box - Phuong phip diathach ) MTERELER RS
S6 hwong | SO bia so | Piaso 2 Thai Luong vk Binh sd | Binh s0 2 Ghi chu

VEK/mi mi (Yem) (Yem) glan trung binh (x700 mD) | (x 300 ml)

‘ vk/m 'kk vk/m 'kk R
17/8/2003 | 1,5x10" 20 4053230 3151180 15 3602205 00 00 KT sau 72"
17/8/2003 1.5x 10" 20 5143670 4007120 15" 4575395 00 00 KT sau 72"
18/8/2003 1,5x10% 20 4110140 5023540 15° 4566480 00 00 KT sau 48"

3 B U E _ o
18/8/203 * 1,5x10% | 20 3764880 4902120 15 4333505 1400 01 (nam) KT sau 48"
L -

* MAu mang loc khong tiét tring qua kiém tra thay ¢6 tu cdu vang, nhiéu ndm va céc loai vi khudn khéc.

(VK hoac vk: viét tat tir vi khudn; kk: viét tat tir khong khi)

NHAN XET: Khong thay S. aurcus qua miu vat licu loc.
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Mau vat liéu loc NV 2
Toc do hit: 2,5 lit/phat. Thii gian hit: 10 phiit
Chuing vi khuén thi: Tu cdu vang, kich ¢& lpm

Bang 3.4. Két qua thir vat liéu loc vi khuén

— S . . L .
SG lifgng VK Két qua kiém tra VK Kit,qua cﬁyaVlIé Sa;‘] khi
Ngay/Théing dua vao Box trong Box - Phuong phap dia thach ut g;ll‘; d"'iéltlié::jh ¢ Ghi chii
Soduong | SO0 | Diaso | Dias62 | Thoi | Lugngvk | BinhsG 1 | Binhsg 2
VK/ml ml (Yem) {9cm) gian trung binh (x700 mb) | (x 300 m)
L vkmkk | vkimkk |
09/8/2003 1.5x 10 | 20 4576210 1689020 15 3132615 00 00 KT sau 30"
09/8/2003 LAx 107 [ 20 3987530 1973810 15’ 2980670 00 00 KT sau 30"
10/8/2003 1,5x10% | 20 4651890 1534930 15’ 3093410 00 00 KT sau 30"
10/8/2003 1,5x10% | 20 4963240 1235610 5 3099425 00 00 KT sau 30"
12/8/2003 1.5x10% | 20 4046430 1358610 15° 2702520 00 01 (ndm) KT sau 30"
— R

NHAN XET: Mau vat liéu loc N° 2 giir duge toan bo vi khudn, véi lvu t¢ 2,5 lit khong khi/ phiit; hdt trong 10 phiit.
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Bang 3.5. Két qua thir vat liéu loc vi khudn

Mau vat lién loc NV 3
Taéc do hiit: 2,5 lit/phuit. Thai gian hiit: 10 phut
Chung vi khuan thir: Tu cau vang, kich ¢& Ijim

| | S6lwong VK | Két qué ki€m tra VK Kitu?ui jﬁ;ﬁﬁ;dﬁ) 'éhi
Ngay/Thang dua vao Box trong Box - Phuong phédp dia thach ?HI/ din the_ich g Ghi chil
S6 lugng | 8o | Diasé 1(9cm) | Diasd 2 (9cm) | Thai Lugng vk | Binhsé | Binh s6 2
B VK/ml | ml | vk/m'kk vk/m'kk gian trung binh | (x700 ml) | (x 300 m[} ]
112 vk/dia Ki¢m tra
.24/7/20()3 1.5x10% | 20 4156610 1794700 15 2975655 =78.400 00 khuén lac sau
VK/ 25 lit ' 30 giv
16 vk/dia = Kiém tra
02/8/2003 15x10* | 20 5571200 1201230 15 3386215 11.200 00 khuén lac sau
VK/ 25 lit 30"
20 vk/dia = Kiém tra
02/8/2003 1,5x10* | 20 5122340 1326730 15’ 3224535 14.000 00 khuén lac sau
VK/25 lit 30 gio

Nhén xét:
Két qua thir nghiém mau vat lieu loc s6 N” 3 véi tu cdu vang (Staphylococcus aureus) cho thdy lugng vi khudn qua mau

irung binh qua ba lan thir 1a : 34.520 vk/ 25 lit khong khi.
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Bang 3.6. Két qua thir Khau trang M401

Toc do hit: 30 lit/phuit
Chung vi khudn thir: Tu cdu vang, kich c& lpm
Thai gian hit: 10 phiit

. ) S6 lvgng VK Kél qua kiém tra VK Ké’}t] flua Cazh\gK s‘au khi o
Ngay/Thang dua viio Box trong Box - Phuong phdp dia thach uf qua khau trang Ghi chit
g ml/dia thach
Soluong | So | Piaso I (9cm) | Biasé 2 (9em) | Thai Lugng vk Binh s6 | Binh s6 2

P | VK/ml | mi vk/m'kk vk/m'kk | gian trung binh (x1000 mly | (x 700 ml)
13/8/2003 1.5x10% | 20 4653290 2145630 15 3399460 00 01 (ndm) KT sau 48"
16/8/2003 PAx10% | 20 3085430 2045610 15’ 3015520 00 00 KT sau 24"
17/8/2003 1.5x10% | 20 3587920 2567840 15° 3077880 00 00 KT sau 24"
17/8/2003 [.5x10% | 20 4032850 2013450 15° 3023150 00 00 KT sau 24"
18/8/2003 1.5x10% | 20 3467230 3287620 15’ 3377425 00 00 KT sau 30"

NHAN XET: Khong thay vi khuan lot qua mau khdu trang M 401 vdi luu to¢ 30 11/ phit trong thi gian 10 phit
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Toc do hdt: 30 lit/phit

Bang 3.7. Két qua thir danh gia san ph4m khdu trang

Chuing vi khuan thir; Ty cdu vang, kich c& lum

Thai-gian hat: 10 phuit

Két qua thir nghiém
TT | ‘Féploai | Sé maw Néng do vi S6 ml vi Binh lay | B“.}ih lay | Tong sé vi khudn
Khiu thir khudn trong khuan phun méu 50 1 mau so 2 qua mang Ghi cha
trang box sinh hoe vao budng (CFU/mly | (CFU/mi) (CFU/ 300 lit
I o | sinhhoc N . khong khi)
I M403 03 45 x 10° 05 00 00 00 Pat
2 M405 03 4.5 x 10 05 00 00 00 Pat
3o M7 03 4.5 x 10" 05 00 00 00 Pat
Miu | 4,5 x 10° 05 19 00 1,19 10° Khoéng dat
4 M409 Miu 2 4.5 10° 05 159 00 1,59x10° Khong dat
) [
méu 3 45x10° 05 161 00 1,61x10° Khoéng dat
5 Ml 03 4,5 x 10° 05 00 00 00 Pat

Nhan xét:

- Miu M403; M405; M407 va mau M1 giit duge vi khun ¢6 kich thude 1pm, luu lugng 30 1it/phiit, thoi gian 10 phiit.

- M&u M409 khong dat yéu cdu, khong ngan duge vi khudn.
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Toc do hai: 30 Hi/phut

Chung vi khudn thir: Vu cdo vimg, kich ¢ T

Thert gian hat: 10 pha

SO hromg VK
dua vao Box

Bang 3.8. Két qua this ban mét na RP - IM

Ketqua kiém tra VK

trong Box - Phirong phip dia thach

Két qua cay VK sau khi
hit qua bian mét ng

Ghi chii

Ngay/Thdng ) ml/dia thach
S6 luomg | S6 Dia so | ] (THEN Thin ¢ Larong vk | Binhso || Binhso 2
VK/ml ml (9cm) (Ycm) pian | trung binh (x 1000 {(x 700 ml}
vk/m 'kk vk/m'kk mi) o _
\ Kiém tra khudn
17/8/2003 1.5x 10" 20 4861650 3210480 15 4036065 00 00 lac sau 48 gidy
: Kiém tra khudn
17/8/2003 00 00 00 00 15 00 00 00 lac sau 48 gid
Kiém tra khuén
8 b}
18/8/2003 1,5x10 20 3612200 2796420 15 3204310 00 00 lac sau 24 gidy
Kiém tra khuén
: 8 . s
18/8/2003 1,5x10 20 4162310 4015650 15 4088980 00 00 lac sau 24 gidy

NHAN XET: Khong phit hién thdy vi khudn (S.aureus) qua hop loc ban mit na RP - 1M.
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Két qua danh gid cho thay:

- Trong ba loai v4t liéu loc chi c6 2 loai FP N°1 va N°2 1a dat yéu ciu, FP N°3 khong
dat yéu cdu. K&t qua nay di trinh bay trong bang 3.1 _

- Khéu trang M409 dung vat liéu loc FP N°3 tuy d3 duge ting cudng thém mot s6
vat liéu phu trg nhung di khong tang duge kha nang loc vi sinh vat. Do vay, vat liéu
Ne3 s& khong duge sir dung trong ché tao cic san phdm cilia dé tai va loai bo chilng loai
khiu trang M 409.

- Céc san phdm khéc cha dé tai: khdu trang g&p M1, khdu trang dinh hinh M401;
M403; M405; M407 va ban mat na RP - 1M déu c6 hiéu sudt loc vi khuén trong thit
nghiém la tuyét d6i (100%).

Mot s6 nhdn xét, dinh gid vé hé théng thiét bi va quy trinh ddnh gid trong qud
trinh thit nghiém cia nhom nghién ciru:

- Hé thong thi€t bi hoat dong 6n dinh, sol vi sinh vat tao ra dugc phan tin kh4
déng déu trong budng thir (hotte vo6 trung). Luu lugng ddong khi thir nghiém 6n dinh.

- He thong thiét bi sau khi duge khir tring hoan toan dam béao do vo triing t6t, dam
béo do kin clia toan bo hé théng trong sudt qud trinh thir nghiém. Két qua ddnh gid khi
ding mang loc tiéu chuan kich ¢ 16 0.45 pum cia hing Storius ciing chimg minh cho
két qua vé do vo tring va do kin cua thiét bi trude khi thir nghiém (xem Phi€u két qua
déanh gia phan Phu luc).

- Két qua ddnh gid do lap lai cua phuong phdp do cho thay hé thiét bi hoat dong
6n dinh, phuong phip dénh gid c6 dé lap lai cao. Do vay ké&t qua ddnh gid thu duoc 1a
hoan toan chinh xdc. ¢é do tin cay cao.

Panh gia chung:

- Lan ddu tién & Viét Nam. sit dung mét so thanh twu cha cong nghé sinh hoc, da
thi€t ke, ché tao heé thong thiét bi va xay dung phuong phép, quy trinh dénh gis kha
nang loc vi khuén cia vat liéu loc va phuong tién c4 nhan bao vé co quan ho hap phong
chong cac vi sinh vat doc hai. Day la két qua cua sy phSi hop nghién citu gitta 2 dé tai
nhénh KC 04.10.12 va KC 04.10.04 thuéc dé tai cdp Nha nuée KC 04.10.
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- K&t qué thir nghiém cho thdv: hé théng thiét bi hoat dong 6n dinh, dat cic thong
s& thiét k€ dé ra ban ddu. Quy trinh do cé d6 lap lai cao, két qua thi nghiém c6 d¢ tin
cay, ddp vmg yéu ciu ddi hdi vé khoa hoc céng nghé va thuc té.

- Heé thong thiét bi va quy trinh do hoan t03n dap ing yéu cdu dua vao sir dung
thuc t€ dé dénh gid kha nang loc vi sinh vat clia cdc phurong tién ¢4 nhan bdo vé co quan
ho6 hédp diing trong quan su va dan sy phuc vu nhu céu trong nudc.

111.4.3. KIEM TRA DANH GIA CHAT LUONG CAC SAN PHAM CHE TAO:

Ngoai kha nang loc vi sinh vat d4 ki€ém tra néu trén, nhdm dé tai da tién hanh ddnh
gi4 10an bo cac chi tiéu kj thuat khdc cia khau trang va ban mat na: kh6i lugng, do
giam trudng nhin, sic can ho hdp, kha nang loc sol khi dang suong ddu tiéu chudn.
Téng hop céc két qua dénh gid vé céc loai khiu trang va bdn mat na dugc trinh bay
trong c4c bang 3.9 va 3.10.

Bang 3.9. Chi tiéu k¥ thuat cia ban mit na loc vi sinh vat

STT Chi tiéu Két qua do
1 Khéi luong (gam) 135-137
2 b6 giam trudng nhin (%) <158
3 Sirc can ho hap (Pa)
- Khi hit vao 50-55
-Khithora 25-130
4 Hiéu suit loc suong dau (%) > 99,95
5 | Hiéu sudt loc vi khuén (%) | 100

Két qua bang 3.9 cho thay:

- Ban mat na ché tao cd cic chi tiéu chat lugng dat yéu cdu theo cic tiéu chudn
quy dinh nhu d3 trinh bay & phén t6ng quan. Theo cdc tiéu chuin quy dinh vé ban mat
na loc hat néu trong AS/NZS 1718 - 1994 va EN 143, bin mat na ché tao dat cip bio
vé€ muc 3, nhung lai ¢6 stfc can ho hdp thdp, tvong tmg véi san phdm tiéu chuan cip 1.
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Pay la wu diém kh4 16n clia ban mat na ty ché tao.

- Ban mit na ché tao c6 higu sudt loc vi khudn 14 100% nghia Ia ban mit na c6 kha
nang ngin chin toan bo vi khudn doc hai trong moi trudmg bi 6 nhiém. Chi tiéu nay dip
itng holn toan yéu ciu dé ra theo muc tién dé tai da ding ky.

- Vi cac chi tiéu k¥ thuat di dat duge, ban mat na loc vi sinh vét ch€ tao hoan
toan dap {mg moi yéu cdu doi hoi khi dua vao st dung thuc t€ phong chong céc vi sinh
vat doc hai.

K&t qua bang 3.10 chi ra ring: .

- Hai loai khdu trang ty ché tao: Khédu trang gip M1 va khéu trang dinh hinh M4
vGi 4 ching loai M 401/ M 403/ M 405 va M 407 ¢6 céc chi tiéu sinh [y (40 giam
trudng nhin, sic cin ho hdp) va chi tieu bao ve (hiéu suft loc swong diu, loc vi khudn)
twong d6i t6t. Theo cac tiéu chudn quy dinh vé khéu trang loc hat néu trong AS/NZS
1718 - 1994 v EN 143, hai loai khu trang M1 va M4 dat tiéu chuén san phdm cép 2
vé scs can ho hdp va khd nang bao vé. Cic chi tieu chat lugng nay hoan toan cé thé so
sanh v4i khau trang N 95 cha M¥ hién dang dugc str dung khd phé bi€n & Viét Nam
trong thoi gian gan.

- Khiu trang tr ché tao gém 2 loai M1 va M4 déu c6 sitc can h6 hip cao hon so vé6i
N 95 My. Diéu nay I do chat lugng cia vat liu loc dung ché tao khéu trang quyét
dinh. Vat liéu loc nhap ngoai sir dung trong dé tai dé ché tao khau trang cé chét luong
chua 16t bang vat liéu loc diing ché tac khau trang N95 MJ (hiéu suit loc twong duong
nhung sic can hé hdp 16n hon).

Néu dé tai cé dugc vat liéu loc twong duong vat ligu loc trong N95, han ché néu trén
hoan toan ¢6 thé khac phuc dwoge.

- Trong sd= pham khau trang cia Vidt Nam c6 loai M407 c6 higu suit loc suong
ddu rat cao, cao hon han N95 ciia M§. Chi tiéu hiéu suat loc nay theo AS/NZS 1718-
1994 dat wong duong mitc bao vé cao nhat: cdp 3. Diéu nay lién quan 16i loai vat liéu
loc ma dé tai sir dung dé ché tao khau trang: Cic loai M1, M401, M 403 va M 407
ding vat ligu loc sol khi N1, con khéu trang M 407 diing vét liéu loc sol khi N°2 (bang
3.1). Nhu vay, khdu trang M407 ¢6 kha nang bdo vé cao hon hin so véi khéu trang
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N 95 ciua M§

- Vé mat sir dung, khdu trang gdp va khiu trang dinh hinh tu ché tao kh4 thuan tién
va don gian trong st dung v bao quan. Cong nghé san xu4t, ché tao khéu trang khong
phifc tap, gia thanh san phdm khong cao. viéc trién khai san xudt loat 12 kha thi.

- Khéu trang gdp M1 va c4c chiing loai khau trang dinh hinh M 4 ¢6 céc chi tiéu ky
thuat dap tng yeu cu ddi hoi, hiéu suét loc vi khudn dat gi4 tri tuyét d6i 100%. Do vay
san pham 2 loai khau trang tur ché tao hoan toin ddp tng mot yéu ciu ddi hoi khi dua
vao sir dung thuc t€ ¢é phong chéng céc vi sinh vat doc hai.

Danh gia chung:

- V6i chat lugng di dat duoc, cdc san phdm khdu trang gdp, khu trang dinh hinh
va bin mat na cha dé tai ddp img yéu cdu sdn xuét loat dé dua vao sir dung thuc t€
phong chdng céc vi sinh vat doc hai dé phong céc dich bénh, d¢ phong sy ¢6 6 nhiém vi
sinh vt doc hai cling nhur cac tac nhan sinh hoc trong céc cudc tdn cong khing bo sinh
hoc va chién tranh c6 sir dung vii khi sinh hoc.

- Céc san phdm cia dé 12i ciing hoan toan dap \ing yéu cdu bdo vé khi ding loc bui
phéng xa trong chién tranh va cic loai bui doc ran, tro phong chéng cdc bénh nghé

nghiép trong déan su (bui si lic, bui amiant v.v...)
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Bang 3.10. Chi tiéu k¥ thuat ciia kh4u trang loc vi sinh vat

N Khdu trang Viét Nam Khéu trang
TT Chi tiéu ky thuat N - 95 (My)
M1 M401 M403 M405 M407
] 1 | Khéi lugng (gam) | I8-19 11-12 8-9 11-12 10-11 10-11
| 2 | Do gidm trudng nhin (%) <7 <8,0 <52 <92 <92 <6,2
3 | Stic can ho hip (Pa) | 70-75 60-65 60-65 55-60 60-65 30-40
| 4 | Hi¢u sudi loc suong dau (%) > 95 > 95 > 95 > 95 >99,93 >95
| 5 | Hieu sudt loc vi khudn (%) 100 100 100 100 100
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Hinh 3.2. Khadu trang gap loc vi sinh vat M 1

Hinh 3.3. Khau trang dinh hinh loc vi sinh vat M 401
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Hinh 3.4. Khdu trang dinh hinhloc vi sinh vat M 403

Hinh 3.5. Khdu trang dinh hinhloc vi sinh vat M 405
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Hinh 3.7. Cdc chi tiét sdn phdam bdn mdt na loc vi sinh vat
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Hinh 3.9. Ban madt na loc vi sinh vdt RP - IM
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KET LUAN

1. Trén co s& nguyén liéu san c6 va kha nang k¥ thuat - cong nghé Viét Nam. Ian
ddu tién da nghién citu thiét k€, ch€ tao mot s6 loai phurong tién ca nhan bao vé co quan
ho hdp chuyen dung chong lai tic dong cha cic vi sinh vat doc hai gom 3 loai san
pham:

- Khan trang gap M 1

- Khéu trang dinh hinh M 4 véi 4 chiing loai M 401, M 403, M 405, M 407.

- Bain mat na RP- IM

2 Trén co sG ling dung mot 6 thanh tyu cta cong nghé sinh hoc. lan dau tién ©
Viét Nam da nghién ctu thiét ké. ché tao va dura vao slr dung thuc t€ hé thong thiét bi -
phuong phap va quy trinh ddnh gid kha nang loc vi sinh vat cia cdc phuong tién bao vé
cd nhan phong ho hip.

Két qua nghién ctru gép phan thiét thuc vao viéc xay dung tiéu chudn thiét bi va
phuong phdp danh gid kha nang loc vi sinh vat cia cac loai vat liéu loc va phuong tién
bao vé ca nhan phong h6é hap phuc vu quan su va dan su.

3. Cac loai san pham khau trang va bdn mat na tu ché tao cé chat lugng hoan toan
dap dng moi véu cau dua vao str dung thuc t& phong chéng vi sinh vat trong su c6 ©
nhiém vi sinh vat doc hai. trong tan cong khung bé sinh hoc. trong chién tranh cé su
dung vii khi sinh hoc. phong chong dich bénh do vi sinh vat cling nhu phong chong but
phdng xa, phong chéng cac bénh nghé nghiép do bui doc: bui si lic. bui amiant v.v_. .

Kién nehi:

Pé nghi cdc co quan chu quan cho phép va diu tu cho dé tai nhanh KC 04.10.12
ché thir loat 0" cac san pham khau trang va bian mat na dé dua vao thu nghiém thuc te.

tén 131 san xuat hang loat phuc vu quén su va dan su./.
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3- Profin ren MOOx3 theo mau, chiéu cao ren khaéng nho non 1.2 mm )
4- Kich thuse M90x3 1&p via vai kich thudc MP0x3 trén chi tiét * Than hap loc”
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"YEU CAU KV THUAT:
1- San phdm knéng cong vénh, khong cé khuyst tart
2- Toge mdu theo yéu cdu hing 16 san phdm
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YEU CAU KV THUAT:
1--5Gn pham khang cong vénh, khdng cd khuyst t&t
2- Tao mdu theo yéu cdu fing 16 san pham
3- Lam sach via sau khi gia cdng
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CUC QUANY CONG HOA XA HOI CHU NGHIA VIET NAM

VIEN VE SINH PHONG DICH QUAN P01 Poc lap - Tu do - Hanh phic
e e e she e ot ol R b sk ke e ok s e s o ade s i o e dfe o e e
So:....... /

KET QUA PANH GIA KHA NANG LOC VI TRUNG
CUA VAT LIEU LOC, KHAU TRANG VA BAN MAT NA

I/ Madu nghién ciiu:

Miu vat liéu le 2 03 loai
Mau kbau trang: 01 Joai
Mau ban mat 1 : 01 loai

LI/ Trang bi sit dung trong nghién cu:

Hotte vo triing loai kich ¢& Im’

Mdy phun khi dung, 1ao dung dich dang suong kich ¢& hat 10 micron

M4y hiit chan khong loai Slit/ phat va 100 lit/phut

Heé th6ng 14y miu vo tring (Phuong phép 2 binh), x{r 1y tiét tring bang autoclave véi nhiét do 121°C/ 20-30 phiit.
Hé théng do luu t8c khi véi hé théng van diéu chinh.

Gid c¢6 dinh cac loai miu do

111/ Hod chdt méi truong :

- Dung dich formaline 36%

- Thach dinh dudng, thach mau

- Nudc mudi sinh 1¢ 0,85% tiét trung

- Canh thang dinh dudng.

- Chang vi khudn s dung trong nghién cttu: Staphyloccocus aureus, vi khudn Gram (+), hinh céu, kich ¢& | um



1V/ Phuong phdp tién hanh:

- Phuong phdp dinh gid do vo khudn clia hé thong khong khi trong hotte va hé théng 14y méu khi c6 méu do va
khong cd mau do & 2 tdc do hiit khdc nhau. Hé théng hotte duge tiét tring bing dung dich x6ng formaline 36%, s6
luong 10-12 g/ m*

+ Loai vat licu loc hit & luu lugng 2,5 1it/phit trong thoi gian 10 phiit
+ Loai khau trang, bdn mat na: hat & Iuu tuong 30 lit/ phut trong thdi gian 10 phit

- Phuong phdp xéc dinh ndng do tu cdu trong Im?® khong khi:

Mdy phun khi dung chda 2 ml canh khudn, phun vao hotte trong thdi gian 10 phit, phun 10 14n, méi 14n 2
ml..Sau khi phun xong dat dia thach 4 gic va diém giita cta hotte, mbi vi tri 2 dia, thoi gian dat 15 phat, 0 cdc
dia thach & nhiét do 37°C/ 24 gio, tinh s6 khuén lac trung binh trén 2 dia theo vi tri, tir d6 tinh s6 lugng vi khuédn
trong 1m” khong khi theo phuong phap ciia tac gia Rober Koch.

- Phuong phép ldy mau khong khi va ddnh gid két qua 0 cta cdc miu do:

Lugng khong khi hit duge thu héi vao 2 binh nuée mudi vo tring dugce ndi lién ti€p vi3i nhau, Sau khi hit xong
lay I ml murde mudi ¢ moéi binh cdy vao moi trudng thach dinh dudng, kich ¢& duong kinh diat! =~ ) cm, G dia
thach & 37" C/ 24-48 git. Dém s6 khuan lac ¢6 trén dia. Xédc dinh cdc dang khudn lac cé trén dia thach. Méi
dang khudn lac cho 3 khuin lac, tang sinh trén moi truong thach dinh dudng sau 24 gid, bit khuan l..c xdc dinh
lai ty cdu ving trén thanh dinh danh vi khudn ID 32 STAPH, doc két qua trén mdy mini API, néu két qua tra 101
kirong phai S.aureus, thi cdc dang khuén lac nay bi loai bo khong tinh, déng théi kiém tra lai do vo khudn clia
hotte.

Chu y: Hé thong hit khong khi ddm bdo tuyét doi vo triing



V. KET QUA THU NGHIEM:

V.l. VAT LIEU LOC:

TOC PO HUT: 2,5 LIT KK | PHUT

BANG 1. KET QUA THU VO TRUNG KHI CHUA CO MAU PO

CHUNG VI KHUAN TIii/: TU CAU VANG, KICH CO I um

SO LUGNG VK

THOT GIAN HUT: 10 PHUT

KT OUA KIEM TRA VK
TRONG BOX - PHUONG PIAP BIA THACH

| KO CAY VK SAU KHI HUT

KHONG CO MAU PO

GHI CHU

NGAY/THANG | bijA VAO BOX :
L I . - ML/DIA THACH
Solugng | S | Biaso 1 (9em) | Diasé 2 (9em) | Thei Lugng vk Binh 56 1 Binh so 2
N VRl | om0 vk/m'kk | vkfm'kk ! gian | trung binh/m3 | (x700mD) { (x 300 ml) ]
25/7/2003 00 00 00 15 00 00 00 Kiém tra sau 30"
25/7/2003 | 1,5x10% | 20 4758120 1278970 15° 3018545 00 00 Thir qua fille loc
vi khudn vdi kich
cd 16 0,45um
NHAN XET:

- Hé thong khir tring hoan toan dam bao do vé tring tuyét doi (Mau thir nghiém ngay 25/7/2003)
- So sanh v&i mang loc clia hang Storius vdi kinh c& 0,45um cho thdy gitf dugc toan bod vi khudn qua fille.



BANG 2. KET QUA THU VAT LIEU LOC VI KHUAN

MAU VAT LIEU LOC N” 3
TOC HO HUT: 25 LIT KK/ PHUT, THO1 GIAN HUT: 10 PHUT
CHUNG VI KITUAN TIHU: TU CAU VANG, KICII CO | um

| S G LUGNG VK KET QUA KIEM TRA VK KQCAY VK SAE KHI HUT ,
NGAY/THANG | BUA VAO BOX TRONG BOX - PHUUNG PHAP BIA THACH QUA VATLIEU LOC GHICTIU
o ML/DIA THACH
S6 luong | So Piasa 1 (Yecm) | Piaso 2 (9cm) Thoi Lugng vk Binh s¢ 1 Binh s¢ 2
I VK/ml ml vk__/_m-*kk vk/mkk gian trung binh | (x700 ml) (x 300 ml)
112 vk/dia Kiém tra khuan
241772003 [.5x10% | 20 4156610 1794700 15 2975655 =78.400 00 lac sau 30 gio
VK/ 25 lit
- - | o ) 16 vk/dia | Kiém tra khuin
02/8/2003 1,5x10% | 20 5571200 1201230 15° 3386215 | =11.200 00 lac sau 30"
VK/ 25 lit
20 vk/dia Kiém tra khudn
02/8/2003 1,5x10% | 20 5122340 1326730 15° 3224535 | =14.000 00 lac sau 30 gi¢
VK/25 lit

NHAN XET:

Két qua thir nghiém miu vat liéu loc s6 N© 3 vdi tu cdu vang (Staphylococcus aureus), lugng vi khudn qua mau trung binh
qua ba l4n thir 14 : 34.520 vk/ 25 lit khong khi.



MAU VAT LIEU LOC N° 2
TOC PO HUT: 2.5 LIT KK 1 PHUT. THOT GIAN HUT: 10 PHUT
CHUNG VI KHUAN TINT: TU CAU VANG, KICH CO 1 um

$O LUUNG VK

BANG 3. KET QUA THU VAT LIEU LOC VI KHUAN

KT QUA KIEM TRA VK

KQ CAY VK SAU KHI HUT
QUA VAT LIEU LOC

NGAY/THANG | PUA VAO ROX TRONG BOX - PHUONG PHAP DIA THACH . GHI CHU
ML/DIA THACI

S6 tuong So Piasd 1 (9cm) | Diaso 2 (9cm) | Thot Luong vk Binh 56 1 Binh s0 2

o 7 V,K/ml,vﬁ, ml Vk/1n3kk B _Vk/m3kk | gian trungﬁbinh (x700 mb) (x BQO ml)
09/8/2003 | 1.5x10% | 20 4576210 1689020 15° 3132615 00 00 KT s::u 308
09/8/2003 1.5x10% | 20 3987530 1973810 15’ 2980670 (X) 00 KT sau 30"
10/8/2003 | 1,5x10% | 20 4651890 1534930 15 3093410 00 00 KT sau 30"
10/8/2003 | 1,5x10% | 20 4963240 1235610 15’ 3099425 00 00 KT sau 30"
12/8/2003 | 1,5x10% | 20 4046430 1358610 15’ 2702520 00 01 (nam) KT sau 30

NHAN XET: Mau vat liéu loc N°2 giit dugc toan bo vi khudn, véi luu t6c 2,5 1it khong khi/ phiit; hit trong 10 phit.




BANG 4. KET QUA THU VAT LIEU LOC VI KHUAN
- MAUVAT LIEU LOC N° 1

roc PO HUT: 2, SLIT KK /thfl THOT GIAN HUT: 10 PHUT
CHUNG VI KITUAN THU TUFAU VANG, KIcH CO 1 um

S SO LUGNG VK KETQUA KIEM TRA VK KQCAY VK “Ag KHIHUT ,
NGAY/THANG | BUA VAO BOX TRONG BOX - PHUGNG PHAP PIA THACH QUA VAT LIEU LOC GHI CHU
o | ML/DIA THACH
SG IUOng So Piaso 1 (9em) § Plasd 2 9em) | Thoi Luong vk Binh s6 1 Binh s6 2
] VKfml | ol ,,,,,Y,k/m'lkk | vk /mj,,klﬂ___ | gian | trungbinh | (x700mb) | (x300ml) L
17/8/2003 [,5x10% | 20 4053230 3151180 15 3602205 00 00 KT sau 72h
17/8/2()()3 1,5x10% | 20 5143670 4(}()7 12() 15° 4575395 00 00 KT sau 72h
18/8/2003 1,5x10% | 20 4110140 5023540 15 4566480 00 00 KT sau 48"
18/8/203 * | 1,5x10% | 20 3764880 4902120 15° 4333505 1400 01 (ndm) KT sau 48"

* Mau mang loc khong tiét triing qua kiém tra thdy c6 tu cdu vang, nhiéu ndm va cic loai vi khudn khdc.

NHAN XET: Khong thdy S. aurcus qua mau vat liéu loc.



V.2. KHAU TRANG M 401, BAN MAT NA RP - IM

BANG 5. KET QUA THU VO TRUNG KHI CHUA CO MAU PO

TOC DO HUT: 30 LIT KK | PHUT
CHUNG VI KHUAN tHU: TU CAU VANG, KICH CO 1um
THOT GIAN HUT: 10 PHUT

| s6LUGNG VK KET QUA KIEM TRA VK KQ{JI'%YN?(C%A;; EL'JEI)I({)U T ,
NGAY/THANG | pUA VAO BOX TRONG BOX - PHUONG PHAP BIA THACIH i GHI CHU
I MUDIATIHACH
Soluong | S6 | Piaso | (Yem) | Pias62@em) | Thoi | Luong vk Binhso | | Binhso2
| VK/ml | mi ) vk/m’kk o vk_/m"‘_kk Cgian | tung binh | (x1000mD | (x mhy |
16/2/2003 00 00 00 00 15° 00 00 00 KT sau 24"
Thir qua fill
loc vi khuén
16/8/2003 | L1,5x10% | 20 3987510 2987560 15° 3487535 00 00 v6i kich ¢d 16
0,45pm
I
NHAN XET:

- Hé thong 18y méu dat tiéu chudn vé luu 16¢ va do vo tring 16t



TOC PO HUT: 30 LIT KK | PHUT
CHUNG VI KHUAN THU- T'U CAU VANG, KiCH CO Hum
THOI GIAN HUT: 10 PHUT

BANG 6. KET QUA THU KHAU TRANG M 401

\ ) SO LUONG VK KET QUA KIEM TRA VK
NGAY/THANG | pUA VAO BOX TRONG BOX - PHUGNG PHAP BIA THACH

S6iuong | S6 | Diasé 1 (9em) | Diasd 2 (9cm) | Thii | Luong vk
o YKMml ombo o vk/m’kk | vk/mPkk | gian  tung binh
13/8/2003 | 1,5x10% | 20 4653290 2145630 15 3399460
16/8/2003 | 1,5x10% | 20 3985430 2045610 15 3015520
17/8/2003 | 1,5x10% | 20 3587920 256784() 15 3077880
17/8/2003 | 1,5x 108 | 20 4032850 2013450 15’ 3023150
18/8/2003 | 1,5x10% | 20 3467230 3287620 15’ 3377425

KQ CAY VE SAU K1 HUT
QUA KHAU TRANG
- ML/DIA THACH

GHI CHU

Binh s6 | Binhso2

(x l()_(__)(_) ml) (x 7()() ml) - _
00 01 (nam) KT sau 48"
00) 00 KT sau 24"
00 00 KT sau 24"
00 00 KT sau 24k
00 00 KT sau 30"

NHAN XET: Khong thay vi khudn lot qua miu khéu trang M 401 v6i luu t6¢ 30 1it/ phuit trong thoi gian 10 phat




BANG 7. KET QUA THU BAN MAT NA RP - IM
TOC PO HUT: 30 LIT KK | PHUT

CHUNG VI KHUAN THU: TU CAU VANG, KICH CO 1 um
THOI GIAN HUT: 10 PHUT

SO LUGNG VK KETQUA KIEM TRA VK KQ E)!{\JX \éAlg NSJJ:/IU/"\?;I\II ;—IUT .
NGAY/THANG DU_A,YAO BOX - TRONG B())\ PHUON(I_}:IT? piA _TE,A( H | Tmupia THACH. -
S6lugng | S6 | Diasd | (9cm) | Diasé 2 (9cm) | Thoi Lugng vk Binh s6 1 Binh s6 2
VK/mi mi 7 vk/m3kk i Mikk i __gian _trung bir}_h___wﬁ(xl()r()()ﬁml_)_ 7 ()7(7"7{)() m!)__w,,,,,,
Kiém tra
17/8/2003 | 1,5x10 | 20 | 4861650 | 3210480 | 15" | 4036065 00 00 ki Jac sau
48 gio
| Kicm tra
17/8/2003 | 00 | 00 00 00 15 00 00 00 Khudn lac sau
48 gidy
Kiém tra
18/8/2003 | 1,5x10° | 20 | 3612200 | 2796420 | 15’ | 3204310 00 00 Chudn I sau
24 gis
00 Kiém tra
18/8/2003 | 1,5x10%| 20 | 4162310 | 4015650 | 15" | 4088980 00 Vg lac sau
24 gidy

9



NHAN XET: Khong phat hién thay vi khuan ( S.aureus) qua méau hop loc.
Ngay 22 thang 08 ndm 2003

VIEN TRUGNG VIEN VSPDQD PHO CHU NHIEM KHOA VSV
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VIEN VE SINH PHONG DICH QUAN POI CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA VI SINH Poc lap - Tu do - Hanh phic

KET QUA PANH GIA KHA NANG LOC VI TRUNG
CUA CAC LOAI KHAU TRANG

I/ Mdu nghién citu:
Mau khdu trang: 05 loai (01 loai khau trang g&p ky hiéu M1 va 04 loai khiu trang dinh hinh M 403; M405;
M407; M409)

H/ Trang bi sir dung trong nghién citu:

Hotte vo trung loai kich ¢& 1m’

Méy phun khi dung, tao dung dich dang suong kich c& hat 10 micron

M4y hut chan khong loai Slit/ phiit va 100 lit/phuit

He thong 14y miu vo tring (Phuong phép 2 binh), xir Iy tiét tring bing autoclave vdi nhiét do 121°C/ 20-30 phat.
H¢ théng do luu tdc khi vdi hé théng van diéu chinh.

Gid ¢6 dinh cic loai miu do

111/ Hod chdt méi trudng :

- Dung dich formaline 36%

- Thach dinh dudng, thach mau

- Nuéc mudi sinh ly 0,85% tiét tring

- Canh thang dinh dudng.

- Chung vi khuan st dung trong nghién citu: Staphyloccocus aurcus, vi khuan Gram ( +), hinh cau, kich ¢d 1 pm



IV/ Phuong phdp tién hanh:

- Phuong phap ddnh gid do vo khudn cta hé théng khong khi trong hotte va hé théng 14y mau khi ¢6 méu thir va
khong c6 miu do & 2 t6c d¢ hiit khdc nhau. Hé thong hotte dugce tiél trung bang dung dich xong formaline
36%, s& lugng 10-12 g/ m’

+ Loai vat liéu loc hiit & huu lugng 2,5 1it/phiit rong thdi gian 10 phiit
+ Loai khdu trang, bdn mat na: hit & Iuu lugng 30 lft/ phit trong thoi gian 10 phiit

- Phuong phédp xdc dinh ndng do tu cdu trong 1m® khéng khi:

.Mady phun khi dung chita 5ml ( 4 Macfaland) canh khudn, phun vio hotte trong thoi gian 10 phiit..Sau khi
phun xong dat dia thach 4 géc va diém giifa cua hotte, méi vi tri 2 dia, thdi gian dat 15 phit, 0 cdc dia thach
& nhiét d¢ 37°C/ 24 gid, tinh s6 khudn lac trung binh trén 2 dia theo vi tr, lir 46 tinh s6 luong vi khuén trong
1m® khong khi theo phuong phdp cia tac gia Rober Koch.

- Phuong phdp ldy miu khoéng khi va ddnh gid két qua u cua cic mau do:

Khong khi tir buc‘)ng sinh hoc hiit qua hé thong gid do kep khau trang dugc thu héi vae 2 binh nuéc mudi vo
tring dugc ndi lién (ép véi nhau, Sau khi hit xong lay 0,1 ml nudc mudi ¢ moi binh cdy vao moi trudng
thach dinh dudng, kich ¢ dudng kinh dia thach 9 cm, 0 dia thach & 37° C/ 24-48 gi&. Pém s6 khuén lac ¢6
trén dia. X4c dinh cdc dang khuén lac ¢6 trén dia thach. Méi dang khuén lac cho 3 khuan lac, tang sinh trén
moi trudng thach dinh dudng sau 24 gio, bat khuin lac xdc dinh lai o cdu vang trén thanh dinh danh vi
khudn ID 32 STAPH, doc két qua trén mdy mini API, néu kél qué tra 10i khong phai S.aureus, thi cdc dang
khuén lac nay bi loai bé khéng tinh, déng thoi kiém tra lai d6 vo khu4n cha hotte.

Chu y: Hé théng hit khong khi ddm bdo tuyét doi vé trang



V. KET OUA THU NGHIEM:

Bang 1: KET QUA THU PANH GIA KHI KHONG CO KHAU TRANG
Téc do hat: 30 lit KK / phiit
'Ching vi khuan thir: Tu cdu vang, kich ¢& 1um.

Thai gian hit: 10 phit. Lugng khong khi hiit qua : 300 lit

NONG b0 VI

KET QUA THU NGHIEM

Két qud bdng 1rén cho thay:
Thu nghiém khong cd hé thdng gidy loc ndng do tu cdu (S.aurcus) Ia 1,25 x 10* CEFU/ 25 1it khong khi. Trong khi d6 thi
qua mang loc cta hiing Satorius ( Dire) co kich thude 0,45 yjun khong <o vi khudan nao co (hé lot qua, diéu nay ching

minh ring He thong khir tring (ir budng sinh hoc dén hé thong phun vi khuan, binh thu thap miu dam bdo su théng sudt,
trong hé théng

SIT | SO MLPHUN KHUAN - - o ) GHI CHU
KHi DUNG TRONG pox | Binhlay mauso 1 | Binhlady miu s62 | Tong s6 vi khuan
SINH HOC (CFU/ ml) ( CFU/ ml) qua mang
- | (CFU/300 1

1 05 4,5 x 10" I, 5x 107 00 1,15 x 10" Thir khong

c6 hé théng

mang loc

2 05 4,5x 10" 00 00 00 Thir qua hé

théng mang
loc 0,45 um




Ching vi khuan thir: Tu cu vang, kich ¢& lum.

BANG 2: KET QUA THU PANH GIA SAN PHAM KHAU TRANG
* Téc do hut: 30 lit KK / phit

Thai gian hut: 10 phit. Lugng khong khi hit qua : 300 lit

KET QUA THU NGHIEM

TT | TENLOAI| SOMAU | NONGPO VI | SO ML VI , , S,
KH&U THlﬂJ- KHU}‘{N KHU}iN Bi}lh lay Binh !ay Tﬁng s0 vi khuan GHI CHIj
TRANG TRONG BOX PHUN VAO mau s 1 mau sO 2 (ua mang,
SINH HOC | BUONG SINH | (CFU/ml) | (CFU/ml) | (CFU/300 it
HOC khong khi)
1 M403 03 4,5x 10° 05 00 00 00 dat
2 M405 03 4,5 x 10° 05 00 00 00 dat
3 M407 03 4,5 x 10° 05 00 00 00 dat
4 M409 Méu 1 4,5 x 10° 05 119 00 1,19 x10° Khong dat
Mau 2 4,5 x 10° 05 159 00 1,59 x 10° Khong dat
Mau 3 4,5 x 10° 05 161 00 1,61 x 10° Khéng dat
5 M1 03 4,5 x 10° 05 00 00 00 dat

Nhdn xér: Mau M 403, M 405 ; M407 va mang gdp giit dugc vi khuan ¢6 kich thude tum vai e do hat 30 lit/
phtit véi thoi gian 10 phit.




- M&u M 409 khong dat tiéu chuan lugng vi khudn qua mang giao dong tir 1,19 x 10° — 1,6 x 10° vi khuén sau 10
phit, luu téc 300 lit/ 10 phat.

Ngay 9 thding 09 ndm 2004
VIEN TRUONG VIEN VSPDQP CHU NHIEM KHOA VSV
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VIEN HOA HOC - VAT LIEU CONG HOA XA HOI CHU NGHIA VIET NAM

'HAN VIEN PHONG CHONG VU KHINBC - Doclap - Ty do - Hanh phic
$6 409./KD-NBC NeawFthang 9 nam 2004

PHIEU KET QUA KIEM DINH®

Pon vi gti mau: bé tat KC. 04.10.12
Pon vi kiém tra: Phong khi tai - Phan vién Phong chéng vl khi NBC /4
Tén mau: Mang sgi va gidy loc FP (CHLB Nga)
S6 mau: 04 loai miu, moi loai 03 méiu e
Yéu cau kiém tra: Xdc dinh mot s6 chi tiéu ky thuat \—._—_—_t“—-_‘:i;ng

KET QUA KIEM TRA

B L Pon - Loai mau |
STT Chi tiéu ky thuat | .
| HHEL YAl v Mangsei | FPNY1 | FPN2 | FPN'3 |
F— i j
1 Do day Cmm | 0,18-020 | 0,12-0,15 10,10-0.12| 0,06
| 2 Khi luong 1m® Cg/m® 4050 | 2535 | 2025 | 10-15
{ |
% 3 Stc can ho hap Pa 4-10 10-15 1520 | 6-10
!
L4 | Hiéu sudt loc suong déau % - 99,0 99,99 95,0
|
NGUOI KIEM TRA TRUGNG PHONG KTDP
_//6-74/7 74 | 4 "
/’4'
Trung uy KS. Nguyén Hai Triéu Thuong ta ThS. Than Thanh Cong
PHAN VIEN TRUGNG
N
Pai ta TS. Luu Tam Bt

* - K&t qua chi cé gia tri cho mau thu nghiém



VIEN HOA HOC - VAT LIEU CONG HOA XA HOI CHU NGHIA VIET NAM

' PHAN VIEN PHONG CHONG VU KHI NBC Poc lap - Ty do = Hanh phic
$6 44 7/KD-NBC NgavZtthang 9 nam 2004

PHIEU KET QUA KIEM PINH®

Don vi gt mau: beé tai KC. 04.10.12
Don vi kiém tra: Phong khi tai - Phan vién Phong chéng vt khi NBC

Tén mau: Ban mat na loc vi sinh vat :-.
S6 mau:; 03 L
Yéu ciu kiem Era: Xdc dinh mot so chi ti¢u k¥ thuét ““-~—-'-==__——-___;:_
KET QUA KIEM TRA
a1 r 'Pon | s
; STT Chi tiéu ky thuat L i Két qua kiém tra | | Ghi cha
;H : ] i
. 1 Khoi luong gam | 135-137 i Phuong phép can
| 2 Do gidm truong nhin % | <158 . TCVN 3154:1979
3 i Sitc can ho hap Pa
- Khi hit vao 50-55 GOST 12.4.005-85
- Khi théra 25-30
4 | Hiéu sudt loc suong ddu % > 9995 GOST 20810-75 |
| |
~, NGUOI KIEM TR TRUONG PHQONG KTPP
" 7/&%74/ "/ //2//
— .
Trung uy KS. Nguyén Hai Triéu Thuong ta ThS. Than Thanh Cong
PHAN VIEN TRUONG

'«/ (e

Dai ta, TS Luu Tam Bat

* - Két qua chi cd gia tri cho mau thu nghiém
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PHAN VIEN PHONG CHONG VU KHI NBC Poc lap - Tu do - Hanh phie
S6 Al b/KD-NBC NegayLPthing 9 gsm 2004

PHIEU KET QUA KIEM DINH

Don vi gi mau: bé tai KC. 04.10.12 /. KnCL
Pon vi kiém tra: Phong khi tai - Phan vién Phong chéng vii khi NBC ©

Tén mau: Khéu trang loc vi sinh vat

S6 mau: 04 loal miu (03 loai Viét Nam san xudt, 01 loai ciia M$), moi
loai 03 mau

Yéu cau kiém tra: Xac dinh mét s6 chi tiéu k§ thuat

KET QUA KIEM TRA

\

| . |
A Le Khau trang Viét Nam = Khau
| STT Lh;l:lezillt Ky | D\?i“ | 3 ; trang ©  Ghicha
| | b Y M1 M401 | M403 | N-95(My) |
1 | Khéi luong gam | 18-19| 11-12 3-9 10-11 Phuong phép can
D6 giam trudng
2 % | <7,0| <80 <5,2 <6,2 TCVN 3154:1979

nhin

3 | Sdc can ho hap Pa | 70-75 | 60-65 | 60-65 30-40 | GOST 12.4.005-85

Hiéu suit loc

4 X % | 295 | 295 295 295 GOST 20810-75
suong dau
NGUOI KIEM TRA TRUGNG PHONG KTPP
Trung uy KS. Nguyén Hai Triéu Thuong ta ThS. Than Thanh Cong

_PHAN VIEN TRUONG

X
N
o

N

PaitdTS Lun. Tam Bat

* - Két qua chi ¢6 gid tri cho méu thir nghiém
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PHAN VIEN PHONG CHONG VOKHINBC ‘Dot lap - Ty do - Hanh phic
S6 4{/3/KD-NBC NeawlFthang Tnam 2004

PHIEU KET QUA KIEM PINH"

DPon vi guri mau: Peé tai KC. 04.10.12

Pon vi kiém tra: Phong khi tai - Phan vién Phong chéng vil khi NBC
Tén mau: Khau trang loc vi sinh vat

S6 méau: 03 loai mau (02 loai Viét Nam san xudt, 01 loal cua M¥), moi
loai 03 mau

Yéu cau kiém tra: Xdc dinh mot 6 chi tiéu k§ thuat

KET QUA KIEM TRA
by | Khilu trang Viet Nam | Khau |
STT Chi tiéu k¥ thuat vi { trang Ghi chi
| : M405 | Md407 N-95(My)
! 1, Khot luong ' gam | 11-12 10-11 10-11 Phuong phéap can
2 | Do giam trudmg nhin - | % <92 <92 <6,2 | TCYN3154:1979
3 | Stc can ho hap Pa 55-60 60-65 30-40 GOST 12.4.005-85
4 | Hiéu suit loc suong dau| % >05 >99,93 295 GOST 20810-75
NGUOI KIEM TR TRUGNG PHONG KTDP
”/50744/ | 4/%”
/#/ !
Trung uy KS. Nguyén Hai Triéu Thuong ta ThS. Than Thanh Cong
PHAN VIEN TRUONG
(] et ]
s §€é—/
Pai ta TS. Liru Tam Bat

* - Két qua chi ¢6 gid tri cho miu thir nghiém
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NGHIEN CU'U CHE TAO PHUONG TIEN CA NHAN
BAO VE CO QUAN HO HAP PHONG CHONG CAC VI
SINH VAT POC HAI

Nguyén Hing Phong', D6 Ngoc Khué®,
Hoang Ngoc Son', Nguyén Pinh Hoa', La Xuan Thao'
{. Phan vién Phong chong Vil khi NBC
2. Phan vién Coéng nghé mdi va Bao vé Mot trudng
ABSTRACT

We have been researched and designed molding. designing jor product droesing, also
process all shape and to made rwo personal equipments for respirarion organ proteciive Include
spectality mask and respirator against toxicology microorganism. The product have smull, light
structure low resistance and high filter effective. [t is easily 1o wuse and storage. Acoerding 10
resudts test obrained in labor with bacterium of follows: the zroduct have high filitration
bacterium effective. It satisfv to use in the fact protective for personal defense rush ioxicology
bacterium contamination, biological agents generally and ndividual defense cpidemic
diseases... These products were result of take place branch theme code KC 441012 by
Subsiitute for defense NBC weapons. This is branch of subject state level code KC 1410 by
Subinstitute new technology and protection environment.

1. M3 AU

Ngay nay nhan loai dang dimg trudc cdc nguy co tiém an vé sy ¢d 6 nhiém moi
trudng boi cdc vi sinh vat doc hai. M&i de doa ddu tién 1a chién tranh sinh hoc véi hang
loat cic tdc nhan sinh hoc ¢6 thé reo ric bénh tat, chét chéc cho con ngudi, dong vat, cay
cdl, hoa mau.  Ngoai mai de doa ctia chién tranh sinh hoc tir nhimg cudng quéc quan
sir ¢ tiém lyc vé vii khi sinh hoc cling nhu tir cdc 18 chidc khung bé qudc € (gido phéi
Aum Shinrikyo, t3 chic Al Quaeda, v.v...) loai ngudi con luon bi de doa béi cdc su e 6
nhiém vi sinh vat déc hai tit nhimg co s& nghién cttu va tang i vii khi sinh hoc [1]. Va
trong lich st cha trdi dét, thién nhién vd moéi trudmg cling da gay ra mot loat cac vu dai
dich 1am kinh holng toan thé nhan loai, giét chét nhiéu triéu ngudi. Bénh dich hach
(1347-1351) giét chét 25 triéu ngudi chau Au (bing 1/4 dan s§). Benh dau mba da giét
hai hang chuc triéu ngudi & chau My. Dich cim Tay Ban Nha lam chét 161 30 wiéu
ngudi trén khap the gidi (1918-1919) [2]. Dén nam 2000, khoang 40 triéu ngudi da bi
nhiém vi rit HIV din dé€n bénh AIDS. Nam 2003-2004 loai ngudi trong dé ¢é Viét Nam
dang phai-déi phé vdi dich SARS va dich cim do vi rit .

Dé bdo veé tin cay va hiéu qua bod déi va nhan dan dé phong céc vi sinh vat doc hai.
cdc nudc trén thé giéi déu sir dung hai loai phuong tién phong doc c4 nhan: phuong tién
phong da va phuong tién phong hé hap.

Trong bdo cdo nay, trinh bay két qua nghién citu ché tao mot sd phucmg tién ca

nhan bio vé co quan ho hap kiéu loc phdng chéng cdc vi sinh vat doc hai (khdu trang va
ban mat I’ld) dung trong quén su va dan su.

2. PHUONG PHAP NGHIEN COU
2.1. Phuong phap thuc nghiém

367
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- Nghién ciru khao sat vat 1iéu loc vi sinh vat
- Nghién cttu xay dung mo hinh cdu tao, két cdu khdu trang va bdn mit na
- Thiét ké ban vé san pham, gia cong cic loai khuon dung ché tao san phim
- Ché tao va kiém tra, ddnh gid chdt luong mau.

2.2. Phuong phap xdc dinh céc chi tiéu chat luong san pham
- Do giam trudmg nhin: Xac dinh theo TCVN 3154 - 79
- Sitc cdn ho hap: Xdc dinh theo GOST 10188 - 74

- Hiéu sudt loc sol khi (theo hat suong diu tiéu chudn): Xdc dinh theo GOST 20810 -
75

- Hicu suat foc sol vi sinh vat:
» Phuong phap do
~ Hé théng ddnh gid duge dat trong ti hotte vO trung dung tich | m'. Tao sol i
khudn trong hotte. Xdc dinh nong d¢ vi khuan ban dau, trudc miu do C. hat khong khi
chira vi khudn qua khdu trang va bdn mit na. Xdc dinh néng do vi khudn sau méu do C. .
« Diéu kién thuc nghiém
- Vikhuan: Tu cdu vang, hinh cdu, kich thude 1 pum
- Luu lugng khong khi qua mau do:
+ Vat ligu loc 2,51/ ph
+ Khau trang, bdn mat na 30 I/ph

Hiéu sudt loc vi khuén tinh theo cong thic H =—— x 100%

3. KET QUA NGHIEN C(U
3.1. Nghién ctru thiét k€, ché tao khau trang va ban mat na
3.1.1. Nghién ciru khdo sat vat liéu loc vi sinh vat

Deé loc sol khi doc gém sol vi trung, suong, khéi, bui doc cdc nudc trén thé gidi
déu dung vat lieu loc chuyén dung 1a gidy loc sol khi. Gidy loc sol khi dugc ché tao tir
cdc sgi xenluld, sgi amidng, sgi bazan, sgi thuy tinh, s¢i polvmer... trong do6 cdc soi
duge phan bd vai mot cdu tric dac biét chi cho phép khong khi sach di qua con giit lai tat
ca cac vi sinh vat doc hai va cac hat sol khi (suong, khéi, bui).

Qua khao sat thuc nghiém theo yéu ciu dé ra, ching tdi dd chon dugc mot s6 loal
gidy loc sol khi nhap ngoai san xudt tir sgt polymer lam vat liéu loc vi sinh vat dé ché tao
khdu trang va bdn mat na.

3.1.2. Thiét ké ché tao khdu trang loc vi sinh vdt

~ Khiu trang c6 ket cdu ki€u ép tao hinh va dugc deo chup kin lén phdn mii, mém
dé bao vé co quan ho hip cla ngudi st dung bing hai day chun véi chi tiét diéu chinh do
cang day deo. Cdu tao khdu trang goém 3 phdn:

- Phin chup miii, m6ém bing vat liéu nhiéu 16p gém vat liéu tao hinh va gidy loc vi
sinh vat.

- Phén dém kin bang vat liéu polymer. Dém kin ¢6é tdc dung dam bao do kin phin
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ti€p xiic cha khau trang v6i mat ngudi. Bém kin duge c6 dinh vdi phin chup mat bang
keo va dudng may vién xung quanh. ' :

- Phin day deo ¢ bo phan diéu chinh (c6 tac dung lam kin va giir ¢¢ dinh khau
trang vol mat ngudi su dung).

vy

Csc kich thude co ban cha phan chup mat dugc xdc dinh theo s6 ligu nhan tric diu
mat nguol Viét Nam [4].

Trén co s& k&t cdu, ciu tao va cdc kich thude co ban ctia khau trang da tien hanh
thiét ké ban vé& san phidm, sau d6 ti€n hanh gia cong cic loai khuén can thiet d¢ che tao
khéu trang.

3. 1.3. Thiét ké, ché tao ban mdt na loc vi sinh vat
Pa tién hanh thiét ké ban mat na loc vi sinh vt nhur sau:
- Cdu tao ban mat na gon.

+ Chup cao su che miii, mém véi hé thong van thd ra. van hit vao va hai quai deo.

+ Hop loc doc véi hop gidy loc vi snh vat bén trong, hop loc doc tap vt chup cuao
su biing co cdu van ren.

- Két cau hop loc doc

+ Hop loc bén ngoii bing nhua gém than hop, nip hop, 1ap rdp véi nhau bang co

cdu van ren.

+ Hop giay loc vi sinh vat bén trong: L hop nhua gém than v nip day, bén trong
la ting gidy loc. Tang giay loc ¢6 két cdu kiéu hinh ré quat ché tao tir gidy loc vi sinh vat.
Than va ndp day hop gidy duge ¢6 dinh vdi nhau bang keo ddn.

+ Hop gidy loc vi sinh vat 1ap rap bén trong hop loc doc, lam kin biang dém cao su.

Phén chup cao su dugc thiét k€ theo s6 liéu nhan trac ddu mat ngudi Viét Nam (4].

Trén co so két cau vi cdu tao hop loc da tién hanh thiét k€ ban vé& san pham, gia
cong cac loai khuon cédn thiét dé ché tao cdc chi tiét cua hop loc doc.

3.2. Ché thu va danh gia chat luong san pham

Di tién hanh ché thir mau khdu trang (3 loai) vit bin mait na loc vi sinh vat ( Lloai).

Két quéa kiém tra ddnh gia chat lugng khdu trang ché thir dugc trinh bay trong Bdng
! (doi ching v6i miu khau trang N 95 cia My)

Bdng 1. Chi tiéu ky thudt cda khdu trang loc vi sinh vdt.

Khau trang (Viét Nam) Khiu trane
STT Chi tiéu k¥ thuat M 401 M 403 MAa05 | 3. o5 (M)
1 Kh(‘)‘iluqng (g) 11-12 I1-12 8-9 10-11
2 b6 giam truong nhin (%) < 8,0 <92 < 5.2 < 6.2
3 Sttc can ho hap (Pa) 60 - 65 55-57 47 - 30 25-30
4 Hu;u sudt lc_)c suong dau 95,0-97.0 97,0-98,5 | 95,0-95,7 05,0-953
(%)
5 | Hiéu sudt loc vi khudn 100 100 100
(%) ' i
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Ké&t qua Bang [ cho thdy:

Khdu trang tu ché tao ¢6 cdc chi tidu sinh 1y va chi tidu bdo vé tuong déi t6t, ¢é thé
s0 sanh v&i khdu trang cing loai cdc nude ngoai (N 95 chia M§). Khdu trang cta ta
¢6 siic can ho hap cao hon, diéu nay 1a do vat liéu loc diing ché tac khdu trang
quyét dinh. Tuy nhién chi tiéu siic can ho hdp cla khdu trang ché€ tac vdn nam
trong tiéu chudn gidi han cho phép (theo tiéu chudn EN - 143 [5].

Khau trang Viéet nam ché tao cé cdc chi tiéu chdt lugng hoan toan ddp dng cic yéu
cau doi hoi dé dua vao st dung thyc t€ phong chong cac vi sinh vat doc hai.

Chat lugng san phdm bdn mat na loc vi sinh vat qua kiém tra, ddnh gid duoc trinh

bay trong Bang 2.

Bdng 3.2. Chi tiéu ky thudt cia ban mdt na loc vi sinh vdt.

—

1 1
STT | Chi tiéu Két qua do
]
f 1 | Khoi lugng (g) 135 -137
2 D6 giam truongnhin~ (%) | <158
3 | Sitc can ho hap (Pa)
- Hit vao 60 -70
_ - Thdra ) 25-30
4 Hiéu suat loc suong ddu (%) 95 -97
5 Hiéu suat loc vi khudn (%) 100,00

K&t qua Bang 2 cho thdy ban mat na ch€ tao c6 cic chi tidu chat luong rat 16t khi

d6i chiéu véi cdc tiéu chudn vé bdn mat na loc hat: AS / NZS 1718 - 1994 [ 6] va EN -
143 [5]. Theo cdc tidu chudn nay bdn mdt na tr ché tao dat cap bdo vé cao nhat: cap 3.
V&i chat lugng da dat duge, ban mat na loc vi sinh vat ché thir hoan toan dép ung cic yeéu
ciu doi hoi khi dua vao st dung thuc t€ phong chdng cic vi sinh vat dgc hai.

2.

4. KET LUAN

Di nghién citu thiét k& va x4y dung cong nghé ché tao khdu trang va bdn mit na
diing lam phuong tién cd nhan bao vé co quan ho hip phong chéng su ¢6 6 nhiém
cac vi sinh vat doc hai.

San phdm khdu trang v ban mit na ché thir ¢6 chat lugng ddp img yéu cdu dua vao
sur dung thuc t& d€ bdo vé con ngudi phong chong cdc vi sinh vat va cdc tic nhan
sinh hoc ndi chung cling nhu phong chdng cdc dich bénh do vi sinh vat gay ra néi
riéng.

TAI LIEU THAM KHAO
Nguyén Hing Phong. Kha nang nghién ctiu va sit dung phucng tién phong ho ca
nhan phong chdng vi sinh vat ddc hai, Bdo cdo hoéi thao: Phuong phdp luan nghién
ciru iing dung céng nghé sinh hoc xlr 1y cdc chdt thai quc phong dac ching va su 6
nhiém vi sinh vat doc hai, Dé tai KC. 04. 10, Ha néi 3 /2002 trang 142 — 149,

Dando Malcom. Biological Warfare in the 21" Century, Brassy’s London -
NewYork, 1994, p. 11 - 20.
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3.

Nguyén Hung Phong. Nghién citu thiét k€&, ché thir hin mat na phong doc dan su,
Bédo cdo tng két dé tai, Ha Tay, 1998. SN

DPinh B4 Tru va cong su. Nghién cu thiet ke phdl‘l trim ban mat na va khuon ép

trén co s& sd lieu nhan tric mat ngudi Viét Nam, Bdo cdo tong két dé tai. 1986,
trang 1 - 12 .

EN - 143 Respyratory protective devices, Particle Filters. Requirements. (esting.
making.

AS/NZS 1718 - 1994 Respyratory protective devices.
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