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TCVN 10736-36:2023
L&i noéi dau
TCVN 10736-36:2023 hoan toan twong dwong 1SO 16000-36:2018.

TCVN 10736-36:2023 do Ban ky thuat tiéu chuin quéc gia TCVN/TC 146 Chét luong khéng khi bién
soan, Vién Tiéu chudn Chét lwgng Viét Nam dé nghi, Téng Cuc Tiéu chuén Po lwdng Chét lvong thim
dinh, B Khoa hoc va Céng nghé cong bb.

Bo TCVN 10736 (ISO 16000) Khéng khi trong nha gém cac phan sau:

- TCVN 10736-1: 2015 (ISO 16000-1:2004) Phén 1: Céc khia canh chung cta ké hoach lay méu;
- TCVN 10736-2:2015 (ISO 16000-2:2004) Phén 2: Ké hoach Iy mé&u formaldehyt,

- TCVN 10736-3:2015 (ISO 16000-3:2011) Phén 3: X4c dinh formaldehyt va hgp chét cacbonyl khac
trong khéng khi trong nha va khong khi trong buéng thir— Phurong phép 1y méu chd dong,

- TCVN 10736-4:2015 (ISO 16000-4:2011) Phéan 4: Xéc dinh formaldehyt — Phuong phép 4y m&u
khuéch tan;

- TCVN 10736-5:2015 (ISO 16000-5:2007) Phn 5: Ké hoach Iy mé&u déi v6i hop chét hi co bay hoi
(VOC);

- TCVN 10736-6:2023 (ISO 16000-6:2021) Phan 6: X4c djnh hop chét hitu co (VWOC, VOC, SVOC)
trong khéng khi trong nha va trong buéng thir bdng cach Idy mau cha dong trén éng hap phu, giéi hap
nhiét va séc ky khi st dung MS hodc MS-FID;

- TCVN 10736-7:2016 (ISO 16000-7:2007) Phan 7: Chién lugc Iy mau dé xéac dinh ndng do soi amidng
truyén trong khéng khi;

- TCVN 10736-8:2016 (ISO 16000-8:2007) Phan 8: Xéc dinh thdi gian lwu trung binh tai ché clia khdng
khi trong céc toa nha dé xac djnh dic tinh cac diéu kién théng gid;

- TCVN 10736-0:2023 (ISO/FDIS 16000-9:2023) Phén 9: Xéc dinh phét théi cia cac hop chét hiu co
dé bay hoi ttr cac sdn pham xéy dung va db ndi that — Phuong phép buéng thir phét thai;

- TCVN 10736-10:2016 (ISO 16000-10:2006) Phan 10: X4c dinh phét thai cda hop chét hiru co bay hoi
ttr cdc san phdm xay dung va dé néi thét - Phurong phap ngén thir phét théi;

- TCVN 10736-11:2023 (ISO/FDIS 16000-11:2023) Phan 11: X4c dinh phét théi ciia cac hop chat htu
co d& bay hoi tir cac san phdm xay dung va d6 ndi that — Lay mau, bao quan méu va chudn bj mau
thex;

- TCVN 10736-12:2016 (ISO 16000-12:2008) Phén 12: Chién lupc Iay méu doi véi polycloro bipheny!
(PCB), polycloro dibenzo-p-dioxin (PCDD), polycloro dibenzofuran (PCDF) va hydrocachon thom da
vong (PAH);

- TCVN 10736-13:2016 (ISO 16000-13:2008) Phan 13: Xac dinh tng (pha khi va pha hat) polycloro
biphenyl giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) —
Thu thap méu trén céi loc dugc hé trg bang chat hap phy;
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- TCVN 10736-14:2016 (ISO 16000-14:2009) Phan 14: X4c dinh téng (pha khi va pha hat) polycloro
biphenyl giéng dioxin (PCB) va polycioro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) -
Chiét, 1am sach va phan tich bdng séc ky khi phan giai cao va khbi phé.

TCVN 10736-15:2017 (ISO 16000-15:2008) Phén 15: C4ch thirc Iy mau nito dioxit (NO).

TCVN 10736-16:2017 (ISO 16000-16:2008) Phan 16: Phét hién va dém ndm méc — Léy méu
béng céch loc.

TCVN 10736-17:2017 (ISO 16000-17:2008) Phén 17: Phét hién va dém ndm mébc — Phuong phap
nubi cay.

TCVN 10736-18:2017 (ISO 16000-18:2011) Phéan 18: Phéat hién va dém ném méc — Ly méu
bang phuong phép va dép.

TCVN 10736-19:2017 (ISO 16000-19:2012) Phén 19: Cach thirc Idy méu ndm méc.

TCVN 10736-20:2017 (ISO 16000-20:2014) Phan 20: Phét hién va dém ném méc — Xéc dinh s6
dém bao tir tdng s6.

TCVN 10736-21:2017 (ISO 16000-21:2013) Phén 21: Phét hién va dém ndm méc — L&y méu tcr
véat liéu.

TCVN 10736-23:2017 (ISO 16000-23:2009) Phan 23: Thir tinh néng dé danh gid sy giam néng
do formaldehyt do vét liéu xay dung hap thu.

TCVN 10736-24:2017 (ISO 16000-24:2009) Phén 24: Thir tinh ndng dé dénh gi4 s gidm ndng
d6 hop chét hitu co bay hoi (trir fomaldehyt) do vét liéu x4y dyng hép thu.

TCVN 10736-25:2017 (ISO 16000-25:2011) Phén 25: X4c dinh phét thai cta hop chét hiru co
béan bay hoi ttr céc sén phdm xay dung — Phuong phép bubng thir nho.

TCVN 10736-26:2017 (ISO 16000-26:2012) Phén 26: Céch thirc Iy méu cacbon dioxit (CO»)

TCVN 10736-27:2017 (ISO 16000-27:2014) Phan 27: Xéc dinh bui soi léng dong trén bé mét
béng kinh hién vi dién ttr quét (SEM) (phuong phép truc tiép)

TCVN 10736-28:2023 (ISO 16000-28:2020) Phén 28: Xac dinh phét thai mui tir cdc sén pham
xay dung st dung budng thi.

TCVN 10736-29:2017 (ISO 16000-29:2014) Phén 29: Phuong phéap thir ding cho céc thiét bj do
f_lo'p chét hiru co b_a y _ho':' (EOC)__. _

TCVN 10736-30:2017 (ISO 16000-30:2014) Phén 30: Thir nghiém cdm quan cta khéng khi trong
nha.

TCVN 10736-31:2017 (ISO 16000-31:2014) Phén 31: Do chét chdng chéy va chét tao déo trén
nén hop chét phospho hitu co-este axit phosphoric.

TCVN 10736-32:2017 (ISO16000-32:2014) Phén 32: Khéo sét toa nha dé xac dinh s xudét hién
cta céc chét 6 nhiém.

TCVN 10736-33:2017 (ISO 16000-33:2017) Phén 33: Xéc dinh phtalat bang séc ky khi/khdi phé
(GC/MS).

TCVN 10736-34:2023 (ISO 16000-34:2018) Phan 34: C4c chién lwoe do bui trong khéng khi
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- TCVN 10736-36:2023 (ISO 16000-36:2018) Phén 36: Phuong phap chuan st dung budng thir
nghiém dé danh gia toc do gidm vi khudn trong khéng khi c6 thé nudi cdy bang méy loc khéng
khi

- TCVN 10736-37:202023 (ISO 16000-37:2019) Phén 37: Do ndng dj khoi lgng bui PM2.5

- TCVN 10736-38:2023 (ISO 16000-38:2019) Phén 38: Xéc dinh cac amin trong khéng khi trong
nha va trong bubng thir nghiém — LAy m&u cht dong trén céc bé Iy méu c6 chiva phin loc tam
axit phosphoric

- TCVN 10736-39:2023 (ISO 16000-39:2019) Phén 39: Xac djnh cdc amin — Phéan tich cac amin
béang séc ky Iong (siéu) hiéu ndng cao két hop voi phép do khéi phd d phén gidi cao hodc hai
lan khoi phd

- TCVN 10736-40:2023 (ISO 16000-40:2019) Phan 40: Hg théng quén Iy chat lwong khéng khi
trong nha.

B& ISO 16000 Indoor air con ¢ cac phan sau:

1SO 16000-41:2023 Indoor air— Part 41 Assessment and classification

ISO 16000-42:2023 Indoor air — Part 42: Measurement of the particle number concentration by
condensation particle counters

ISO 16000-44:2023 Indoor air — Part 44: Test method for measuring perceived indoor air quality for
use in testing the performence of gas phase air cleaners.
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L&i gii thidu

Mai trirérng vi sinh vat trong nha rét quan trong déi véi strc khde clia ngudi cw ngu, dic biét anh hudng
Ién dén viéc gia tang thai gian & trong nha.

Méy loc khéng khi diroc s dung dé gidm ndng d6 clia cac vi sinh vat trong khdng khi trong nha.

Hiéu suét clia may loc khdng khi dé giam vi sinh vat trong khong khi cé thé dugc nghién ciru trong budng
thir vé&i nhiét do va dé Am twong dbi khong khi khong ddi.

Trong tiéu chudn nay, d& phil hop véi didu kién thie té clia Viet Nam, nhiét d6 va d 4m khéng khi thiv
nghiém dugc ddi thanh 25 °C va 65 %. Viéc sira dbi nay khéng anh hwdng dén két qua thr nghiém.
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Khong khi trong nha -
Phan 36: Phwong phéap chuén str dung budng thir nghiém dé danh

gia téc do giam vi khuan trong khong khi c6 thé nudi cdy bang may
loc khéng khi

Indoor air -

Part 36: Standard method for assessing the reduction rate of culfurable airborne bacteria by air
purifiers using a test chamber

CANH BAO - Phép thir nghiém néu trong tiéu chuin nay phai do chuyén gia di dwgc dao tao va
chirng nhan dé xir Iy cac ki thuat lién quan dén vi sinh vat thwe hién. Vi khun thir nghiém
Staphylococcus aureus la vi khudn gay bénh d6i véi ngwoi va dong vat. Phai tuan thi cac quy
trinh an toan khi lam viéc v&i cac vat ligu sinh hoc lay nhiém dé ngin chian moi 6 nhiém déi véi
thiét bi, noi lam viéc hodic méi trwérng. Viéc kiém tra va chuin bj cac chiing cdy can dwgc thye
hién trong tl an toan sinh hoc cip IL.

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap danh gia kha nang clia may loc khong khi lam gidm néng db vi
khuan c6 thé nudi cay.

Phép thr ndy c6 thé ap dung cho may loc khong khi thwdng dwoc st dung trong khdng gian cla mot
phong.

2 Tailidu vién din
Céc tai liéu vién dan sau rat cin thiét cho viéc ap dung tiéu chuén nay. Béi véi cac tai lidu vién dan ghi

nam cong b thi ap dung phién ban duoc néu. Ddi véi cac tai liéu vién dan khong ghi ném cong bd thi
ap dung phién ban méi nhat, bao gdm ca cac sira ddi, bd sung (néu co).
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TCVN 4851 (ISO 3696), Nudc diing dé phén tich trong phéng thi nghiém - Yéu cAu ky thuat va phuong
phép thiz,

TCVN 10736-9 (ISO/FDIS 16000-9:2006), Khéng khi trong nha — Phén 9: X4c dinh phét thai cia cc hop
chét hitu co dé bay hoi tir san phdm x4y dung va db ndi that — Phwong phép budng thi phét thai

3 Thuéat ngir va dinh nghia

Trong tiéu chuén nay st dung cac thuat ngr va dinh nghia sau

3.1

May loc khong khi (air purifier)

Thiét bj chay bang dién vé& co ban dwoc ché tao gdm quat va mdt bd gdm céc bd phan ¢o kha ning bét
gitr va/hodic pha hily (m6t phan hodc toan bg) cac chét gay 6 nhiém khéng khi.

3.2
Don vj hinh thanh khuin lac (colony forming unit)
cfu

Pon vj biéu thi s6 lwgng vi khuan (3.3) ¢6 thé nudi cay.

[EN 13098:2000, stra déi]

3.3

Vi khuén (bacteria)

Sinh vat cé kich thurére siéu nhd, cd thé ton tai & dang don bao ¢6 thanh té bao.
3.4

Nong dd nén (background concentration)

Néng do vi khudn (3.3) trong khong khi ¢6 thé nudi cay co trong budng thir trwéc khi thyc hign thiv
nghiém.

35

Téc dd phan ra tw nhién (natural decay rate)

Téc a9 giam clia vi khuan (3.3) co thé nudi cdy, dwoc do bing céch so sanh ndng d6 vi khudn ngay sau
khi phun huyén ph vi khuan bén trong budng thi v&i ndng d6 dém dwoc sau mdt khodng théi gian xac
dinh (thai gian thir nghiém) ma khong van hanh may loc khéng khi (3.1).

CHU THICH 1: Téc do phan ra tw nhién duwoc biéu thj biing phén tram.
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3.6

Téc do giam vi khuin (bacterial reduction rate)

Téc @b gidm cha vi khuan (3.3) c6 thé nudi cy, duoc do bing cach so sanh ndng dd vi khuén ngay sau
khi phun huy&n phl vi khudn bén trong budng véi ndng d6 duoc tinh sau mét thoi gian van hanh xac
dinh (thoi gian thir nghiém) clia may loc khdng khi (3.1)

CHU THICH 1: Téc do giam vi khun dugc biéu thj bdng phan tram.
3.7
Va dép (impaction)

Lay mau vi khuan (3.3) trong khong khi c6 thé nudi cdy bang tach quan tinh trén bé mat thach ran

4 Nguyén tic

Hiéu qua ctia may loc khdng khi dugc kiém tra bing cach s dyung huyén phil vi khuan phun vao trong
budng thlr nghiém & nhiét do va dd am khong khi twong déi khong ddi. Higu qua dugc tinh bang téc dé
giam vi khuan trong khang khi co thé nuéi cay trong mét khodng thdi gian xac dinh, c6 tinh dén tinh déng
déu va toc do phan ra tw nhién clia vi khuan,

5 Thiét bj va vat liéu

5.1 Thiétbi

5.1.1 Budng thir nghiém

Bubng phai dwoc lam tir vat liéu phi hop, nghia 1a vat liéu phat ra it nhat chat & nhiém, chéng &n mon,
nhuw thép khong gi. Bubng thi phai duy tri dd kha ning kin khi.

Dung tich ctia budng ¢in thich hgp véi ing dung clia may loc khéng khi sau nay. Dung tich téi thiéu
khong dwgc nhd hon 8 m® va thudng tir 15 m® dén 30 m®.

Lap bd loc HEPA dé lam sach khéng khi béng cach loai bé cac hat, bd phan diéu hoa khdng khi dé kiém
soat nhiét d6 va do &m, hé thdng khir nhiém khong khi bén trong budng thr nghiém. Riéng ddi véi cac
budng thtr nghiém I&n hon, cin cé quat & phan b6 ddng déu vi khuan.

Mai trudng the nghiém phai dwoc gitk sach va khong bj 6 nhidm vi khudn. Can phai cé hé théng kiém
soat méi tredng phi hop @& duy tri nhiét do va do &m khong ddi. D& dat dwoc didu nay, budng thr
nghiém can phai bao gém:

- Hé thdng c6 kha naing loai bd 6 nhi&m va duy tri tinh trang v triing bén trong budng thi¥, nhw d&n UV,
- Bd phan chuyén céac hdp mau vao va ra khdi budng thir ma khéng 1am & nhiém chéo (diéu nay cé thé

bao gdm hé théng dic biét, nhw hop kin);

- B phan kiém soat tlr bén ngoai v& ngudn (cong suat) phia trong budng thi;
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- B phan tao ra sol khi clia vi khuén thir nghiém trong budng thtr va @& dam bao tinh dbng déu clia sol
khi (viéc nay co thé dat duoc bang cach st dung dau phun qua dé vi khudn dwoc phun dwoc két ni
véi dau phun trong budng, co quat d& dam bao s phan b ddng déu vi khuan bén trong budng);

- Hé théng diéu hoa khong khi bén trong budng ¢6 kha ning kiém soat chinh xac sw 6n dinh nhiét do
va d6 4m twong dbi; hé théng didu hoa khang khi phai tat trong qua trinh tht nghiém;

- B& phan sl dung dong khdng khi ap suat am dé thdi sach budng sau thlr nghiém;

- B phan chi bao hién thj cac yéu té méi trrdng chinh clia thir nghiém, bao gdm téc d¢ dong, nhiét do
va do &m tuong d6i;

- Bd loc d& ngan 6 nhiém tir bén ngoai trong qua trinh thong gié.

Hé thdng thir nghiém str dung budng thir nghiém dugc thé hién trong Hinh 1.

]
/
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3B
3A A 3C
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9
CHU DAN
1 May loc khéng khi 6 May hat dm
2 Pauvao khang khi clia may loc 7  May phun suong
3 Vitrl bdvadap 3A, 3B, 3C 8 Phin loc (d& cung cap khang khi sach)
4  Giada may loc khéng khi 9 Bom &p suét
5 Pauphun 10 Budng thir

Hinh 1 — So’ db hé théng thir nghiém sir dung budng thir nghiém

10
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Vi dy céc hinh anh clia budng thi nghiém duwoc dwa ra trong Phu luc A.
Theo 8.1 trong TCVN 10736-9 (ISO/FDIS 16000-9) thi:

- Nhiét d thtr nghiém va dai bién thién chap nhan duoc phai 1a (25 + 2) °C;
- D6 &m thlr nghiém va dai bién thién ch&p nhan dwoc phai [a (65 £ 5) %.

Ngoai ra, phép thir cb thé dugc thire hién trong cac didu kién khac. Céc didu kién nay phai dwoc lap
thanh van ban.

Sau méi phép thlr, khéng gian bén trong cla budng thir dwec khir nhiém bang dén UV, etanol 70 %
(5.1.12) hoac str dung cac phuong phap khir nhiém khac @& ngan 6 nhiém sau phép th.

5.1.2 May phun swong

May phun swong phai c6 khd nding phun méi trrdmg nudi cdy thanh céc hat (0,05 pm dén 5 pm) dé tao
ra cang nhiéu hat vi khuan tach biét cang tét. Thuwdng bao gdm may bom dé tao ra &p suét khéng khi
xac dinh d& phun, bd cp khdng khi sach va may hit &m dé loai bd nwéc du ra khdi méi truwdng nudi ciy
duoc tao ra,

5.1.3 Bo va dap dé lay miu vi khuin

Phuong phap 4y mau trong tiéu chudn nay chi 4p dung cho ndng db vi khuan nudi cay twong déi thap
va cac budng nhd, vi dy: 8 m?.

Nong d6 ban dAu phai thap hon giéi han phat hién trén cla phwong phap 1y mau. Béi véi by va dap
clia bd 1ay mau 300 16 va thé tich 1ay mau 1a 100 L hodc 50 L, thi gioi han phat hién trén Ian luot 13
khoang 1,6 x 10* cfu/m? hodc x4p xi 3,2 x 10* cfu/m? c6 thé 299 clia 300 khun lac)

5.1.4 Gia do, d& dinh vi bo va dap & do cao 14y miu can thiét.

5.1.5 N&i hdp ap suét, dwoc kiém soat nhiét d6 & (121 £ 3) °C va ap suét (103 £ 5) kPa.
5.1.6 Tuam, kiém soéat dugc nhiét d6 & (36 + 2) °C.

5.1.7 Tu ddng sau, dwgc kiém soét nhiét 46 & (-70 + 10) °C.

5.1.8 Tian toan visinh cép Il

5.1.9 Can, c6 kha nang can chinh xac dén + 0,01 g.

5.1.10 Vong céy, duwéng kinh 4 mm, vo triing.

5.1.11 Dia Petri, vo triing, dwoc thong khi, dwdng kinh tir 90 mm dén 100 mm.
5.1.12 Chét khir triing, isopropanol hoac etanol (70 % thé tich).

5.1.13 May do pH, c6 kha nang do dén + 0,2 don vi.

5.1.14 Ddng ho hen gio.

5.2 Vit liéu

11
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5.2.1 Vi khuin thir nghiém

5.2.1.1 Staphylococcus aureus ~ ATCC 6538
5.2.1.2 Micrococcus luteus ATCC 10240

Dbi véi cac vén d& nghién clru cy thé, co thé st dung cac vi khudn khac. Tat ¢ céc chiing dugc st
dung phai dwoc liét ké trong bao cao thtr nghiém.

5.2.2 MGi trwong nudi cdy va thubc thi
5.2.21 Yéu ciuchung

D& chuin bj méi trudng nudi cAy va thubc thir, st dung cac thanh phan cé chét lwong ddng déu va héa
chét cAp phan tich thubc thir. Chudn bi méi tredng nudi cdy bang nwéc cAt hodc nwdc da khir ion cb
chét lwong twong dwong véi loai 3 clia TCVN 4851 (ISO 3696) va khéng chta cac chat (re ché sy phat
trién clia vi khudn. Cach khac, nén st dung mdi trudng hoan chinh va tuan thd nghiém ngat hwéng dan
clia nha sén xuét.

5.2,2.2 Canh thang dinh dwdng

Chat chiét thit b 3049
Pepton: 10,09
Natri clorua: 5049
Nuwéc: 1000 mL

Hoa tan cac thanh phan trén trong 1 000 mL nwée cit hodc nwdc da khir ion. Chinh pH bang natri
hydroxit hodc axit clohydric, pH cudi cling phai tir 7,0 dén 7,2 & 25 °C. Khir tring bing néi hdp ap suét
15 min & (121 £ 3) °C. Bao quan & (5 + 3) °C trong th&i gian khong qua mét thang.

5.2.2.3 Thach dinh dwéng

Chét chiét thit bo: 309
Pepton : 10,049
Natri clorua: o L 509
Nuwére: 1000 mL
Thach: 15049

Hoa tan cac thanh phan trén trong 1 000 mL nwéc ct hodc nwéc da khiv ion bing cach gia nhiét. Chinh
pH bang natri hydroxit hodc axit clohydric, pH cudi cling phai tir 7,0 én 7,2 & 25 °C. Khi¥ triing bang néi
hép 4p Iwc trong 15 min & (121 £ 3) °C. Bdo quan & (5 + 3) °C trong thdi gian khong qua mét thang.
5.2.2.4 Dung djch nwéc muébi sinh Iy

Natri clorua; 85¢g

Nuwéc: 1000 mL

12
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Chuén bj dung dich nwéc mudi sinh ly bing cach hoa tan 8,5 g natri clorua trong 1 000 mL nwéc cat
hodc nwéc da khi ion. Khir tring bang ndi hdp ap lyc 20 min & (121 + 3) °C. Bao quan dung dich nay
khdng qua 12 thang.

6 Chuén bj chiing ciy géc va chiing lam viéc ctia vi khuan thir nghiém
6.1 Chuén bj va duy tri chiing géc

Hoan nwéc cho chling chun déng khé chia vi khuan thir nghiém theo hiréng dan ctia nha san xuét. Chuyén
chiing chudn d4 hoan nuwéc vao binh nén c6 chira mét thé tich xac dinh méi trrdmg canh thang dinh dwing
(5.2.2.2). U trong (18 + 2) h & (36  2) °C trong 101 4m (5.1.6) trong khi lic nhe. Thém cling mdt thé tich
glyxerol 20 % (thé tich) vé tring hodic dimethylsulphur oxit (DMSO) 10 % (thé tich) vao huyén phi vi khuan
dé thu dugc huyén ph glyxerol 10 % (thé tich) hoic DMSQ 5 % (thé tich) va tron déu. Phan phéi cac phan
mau thir vao cac éng nhya c6 dung tich khodng 0,5 mL va bdo quan & (-70  10) °C trong ti dong sau
(5.1.7) trong thdi gian t6i da la hai nam.

6.2 Chudn bj va duy tri cac chiing lam viéc ciia vi khuan thir nghiém trén cac dia thach

Chudn bj cac chiing lam viéc cla vi khuan th(r nghiém tir chiing goc (6.1). Can bang chiing gbc déng
lanh dén nhiét a6 phong (15 dén 30) °C va nudi cdy huyén phit vi khuan vao dia thach dinh dwéng
(5.2.2.3) sao cho thu duwgc cac khudn lac don 18. Sau khi nudi cy, bao quan cac dia & (5 £ 3) °C khong
qua mét thang.

6.3 Chuén bj huyén phu ching cay lam viéc
Nubi cay 1 dén 5 khuén lac tir cac dia thach nudi cay chiling 1am viéc (6.2) trong (50 + 5) mL méi trudng

canh thang dinh dwéng (5.2.2.2) trong binh nén 300 mL va G trong (18 £ 2) h & (36 £ 2) °C trong khi lac
nhe.

Thu lay huyén pht ¢6 ndng @b trong khoang 1,0 x 10° dén 9,0 x 10° cfu/mL (twong dwong véi 300 "I&
ddy" trong nép clia bd va dap 300 16, néu dung dung tich 100 L) @& thtr nghiém. Néu ndng d6 clia huyén
pht vi khuén thlz nghiém Ién hon 1,0 x 10° dén 9,0 x 10° cfu/mL, thi pha loang huyén phii ndy béng dung
dich mudi sinh Iy (5.2.2.4) qua c&c dd pha lodng 10 1an. Bao quan huyén phi chiing ciy 1am viéc nay &
(5 £ 3) °C va slr dung trong vong 4 h.

Dé kidm tra ndng d6 vi khuan trong huyén phi, ciy huyén phil da chuén bj trén mai tredng thach dinh
duéng qua cac d3 pha loang 10 14n va sau khi G & (36  2) °C trong (18 dén 24) h, dém sb khuan lac
trén dia.

7 Cach tién hanh
7.1 Yéu ciu chung

Tranh moi 6 nhiém vi khuan bing cach chufn bj va xt Iy vi khun th( nghiém st dung t an toan vi sinh
hoc (5.1.8).
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Thir nghiém dwoc thire hién theo hai birde. O bwée 1 (xem 7.2), néng d6 clia vi khuan thir nghiém duoc
do khi khéng van hanh may loc khdng khi, sau dd & budc 2 (xem 7.3) véi van hanh may loc khong khi.

Phép thlr chi hop 1& néu cac diéu kién trong 8.2 dwoc Gap Ung va phép thir (bwdc 2) dwoc thye hién
trong khoang thoi gian khi tbc do phan hly & bwéc 1 duy tri dwéi 50 % (xem Phuy luc B). Néu cac diéu
kién nay khdng dwgc dap (ng thi phai l3p lai thlr nghiém (buéc 1 va bwéce 2).

Sau dé thr nghiém dwoc thire hién véi ¢a hai vi khuan thir nghiém. Huyén phi cda vi khudn thir nghiém
twong (ng dwoc stk dung & budc 2 gidng nhw huyén phii dwgc st dung & budc 1.

7.2 Bwéc 1: Do ndng d vi khuin thir nghiém nudi cdy, Ci, khi khéng van hanh may loc khéng
khi

7.2 Yéu ciuchung
O budc 1, ndng do cha vi khuan thtr nghiém dwec do ma khdng can van hanh may loc khang khi.
7.2.2 Chuén bj may loc khéng khi va budng thir nghiém

Dat may loc khang khi vao gitra budng thir. Lam sach nhe b& mét trivdc clia may loc khang khi hai hoic
ba Ian bang miéng gac hodc béng vai tham etanol 70 % (5.1.12) va lam khd hoan toan. Néu etanol khang
phi hop véi vat liéu bé mét clia may diéu hda khdng khi hodic gay ra sw pha hily khéc c6 thé anh hudng
dén két qua thir nghiém, thi st¥ dung phwrong phép khir nhiém khac.

Nhiét d6 va dé 4m twong déi bén trong budng thir nghiém phai dwoc duy tri &:
- Nhigt d6: (25 + 2) °C;

- D6 &m tuong dbi: (65 £ 5) %.

Trwéc khi thir, khir nhiém khong gian bén trong budng, vi du: st dung dén UV.

Cheén ba hodc nhidu bd va dap c6 chira cac dTa thach dinh dwéng vao budng thi¥ nghiém. Khi¥ nhiém
cac bo va dap bang etanol 70 % (5.1.12) hodc sir dung phurong phap thich hep khac.

CHU THICH: Viéc st dung nhigu hon ba diém do c6 thé hivu ich d& chirng minh sy phan bé Géng déu ciia vi
khuan trong cac budng thir co dung tich Ién hon.

7.2.3 Do ndng dd nén vi khuin trong budng thir nghiém

Do ndng dd nén sau khi dat may loc khang khi va truére khi phun vi khuén thir nghiém vao budng. Do
nbng d6 vi khuan c6 thé nudi ciy & gitra budng bing cach s dung bd va dap da dét dia thach vao. S
dung thé tich Jay mau 13 1 000 L. L&y dia thach ra khdi bd va dap va dém céc khuén lac sau khi G cac
dia & (36 % 2) °C trong (18 dén 24) h.

Néng do nén vi khuAn phai dwoc duy tri & mirc < 1 cfu/m?. Néu ndng db cao hon dwoc phat hién, thi
théng khi va khir nhiém budng thr, vi du: str dung dén UV va I3p lai phép do.
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7.2.4 Phun huyén phi vi khuén thir nghiém

Cho mét Iweng xac dinh huyén phl vi khudn (6.2) vao bd phun. Lirgng huyén phii vi khudn cb thd khac
nhau tiy thudc vao may phun dugc st dung. Phun huyén phi vi khuan bang may phun & &p suét 3 bar
(13 khodng 50 L/min). S dung ¢& dau phun 0,3 mm. Thoi gian phun khac nhau tiy thugc vao thé tich
ctia budng thir. S dung quat d& dam bao s phan bd ddng déu ciia vi khuan bén trong budng thir.

CHU THICH 1: Néu thé tich huyén phi vi khun nhd hon 100 mL, thi viéc phun s& kho khan (tiy thudc vao c& may
phun).

CHU THICH 2: Théng tin thém vé tinh ddng d&u cda vi khuén c6 thé nudi cy trong trong budng thir nghiém dwoc
néu trong Phuy luc C.

Lam sach va khi nhiém/kh tring may phun theo hwéng dan cla nha san xuét.

7.2.5 Do nbng do ban diu cta vi khudn cé thé nudi ciy bén trong budng thir nghiém sau khi
phun

Do ndng @ ban dau chia vi khuan cé thé nudi cay bén trong budng sau khi phun huyén phis vi khuén the
nghiém (6.3) biing cach si¥ dung ba bd va dap c6 I&p cac dia thach dinh dwéng. Khir nhiém b va dap
bang etanol 70 % hoic phwong phap thich hop khac trudc khi sty dung. Thoi gian va thé tich do khac nhau
tly thudc vao ndng do vi khuan dy kién. Nong d3 ban dau phai ndm trong khodng tir 1,0 x 10* cfu/m® dén
3,2 x 104 cfuim®.

CHU THICH: C&c dia thach dinh duéing dugrc 1y ra khdi bd va dap st dung hdp kin. D& do ndng d6 vi khuan sau
madt khodng théi gian xac djnh, dwa cac dia thach dinh dwdng méi vao céac b va dap st dung hdp kin. Céc dia
thach tich dién (c6 nép day kin) dugc gitr trong budng thir cho dén khi két thic thure nghiém.

7.2.6 Do ndng dd vi khuan nudi ciy bén trong budng thir nghiém sau mét khoang th&i gian xac
dinh

Dé xac dinh tbc do phan hiy ty nhién cla vi khudn, thire hién do ndng dd vi khudn cd thé nudi cdy bén
trong budng thir nghiém sau mét khoang thdi gian xac dinh ma khang cho chay may loc khéng khi. Chon
khoang théi gian dira trén thdi gian hoat dong di kién clia may loc khdng khi. Do toc do phan hly tw
nhién nhiéu hon ba Ian.

U c4c dia thach dinh dwéng & (36 + 2) °C trong (18 dén 24) h va tinh s6 lwgng vi khudn nudi ciy theo
8.1.

7.2.7 Hanh ddng sau thir nghiém

Khir nhiém khéng gian bén trong budng thir bing d&n UV, phun etanol 70 % (5.1.12) hodc st dung
phurong phap khir nhi&ém khéac @& loai bd moi 6 nhiém sau khi thir nghiém.

7.3 Buwéc 2 - Do ndng d6 vi khuin thir nghiém nudi cdy, ¢, sau khi cho chay may loc khéng khi

Chuan bj budng thtr va do ndng dd nén vi khuan nhw trong 7.2.2 va 7.2.3.
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Phun huy&n ph vi khuan thir nghiém (xem 7.2.4) va do ndng @6 vi khuan ban dau bén trong budng bang
bd va dap (xem 7.2.5).

Van hanh may loc khdng khi sau khi do nbng d6 ban dau. Théi gian hoat déng cé thé thay déi tuy theo
déc tinh clia may loc khdng khi. Théi gian hoat ddng clia may loc khdng khi nén it hon 30 min.

Do tai chidu cao clia ctra ht khéng khi clia may loc khéng khi bang cac bd va dap it nhét tai ba v tri
khac nhau (xem 7.2.6).

U t4t ca cac dia thach dinh dwdng nay & (36 & 2) °C trong (18 dén 24) h va tinh s6 Iwong vi khudn nudi
cay theo 8.1.

8 Tinh va biéu thij két qua
8.1 Tinh toan ndng dé vi khuin nudi cdy trong khéng khi

Tinh ndng @ vi khuan trong khong khi cé thé nudi ciy bang cach dém cac khuén lac vi khuén trén cac
dia thach d3 0 va bing cach ap dung hé sb bl d6i vi by va dap twong trng va thé tich khong khi thu
duge theo Cong thire (1):

=N
Go=-Neo M

Trong dé:
C 1a ndng dd vi khuan nudi cdy thu héi dwoc trén m® (cfu/m®);
N 13 sb khuén lac trung binh clia ba dia ¢é tinh hé s6 b, néu 4p dung, tinh bang cfu;
¥ lathé tich mau, tinh bing m®.

Néu khdng c6 khuan lac nao xuét hién trén cac dia thach, thi két qua dugc biéu thi 1a "< 1 cfu" trong thé
tich khang khi dwoc lay mau. Vi du: "< 10 cfu/m* cho thdy khéng cd khudn lac nao trong cac dia thach
da 0 sau khi 14y mau 100 L khang khi.

8.2 Diéu kién dé phép thir hop 1&

Nong do ban diu bén trong budng ngay sau khi phun va trwéc khi van hanh thiét bi thir nghiém phai tir
1,0 x 10% cfu/m® @én 3,2 x 10% cfu/m® Ngoai ra, Cang thirc (2) phai dwoc ap dung cho sb dém vi khuan
ban d4u va sb dém vi khuan sau khi van hanh may loc khéng khi:

(Lmax‘f‘mtn) S 0’2 (2)

Lmean
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Trong d6
Lmae 14 0 d@ém vi khuén t6i da;
Limin 12 s6 dém vi khuan t6i thiéu;
Linean 2 gid tri trung binh clia s6 dém vi khuén do duoc.
8.3 Téc d6 giam vi khuén

Téc d¢ gidm vi khudn, R, dwoc tinh theo Céng thire (3):

_G-C _ 4 _C '
R = G - 1 = 3)
Trong dé
€ ... C = C;[Cir=o 12 ndng d6 chuln hda cla vi khudn nudi cdy sau i gir ma khong van hanh

may loc khdng khi;

Ci.... € =Cp/Cre=oandng dd chuln hoa ciia vi khuén nudi cay sau i git c6 van hanh may loc
khdng khi.

9 Bao cao thir nghiém

Bao cao thr nghiém phai bao gdm cac théng tin sau:

- Téntiéu chuan cda phép thir;

- Vikhuan dwoc s dung;

- Dung tich budng thir nghiém, tén va luu legng dong cla bd va dap da s dung;

- Didu kién thlr nghiém, ké ca ché do hoat dong clia may loc khong khi va thai gian thtr nghiém;
- Téc Gd gidm vi khuan trong khéng khi;

- Két qua kiém tra; mirc gidm vi khuan phai dwoc cong bd dén 0,1 % (1am tron d&n mét chtr sé thap
phan);

- T4t ca céc chi tiét cAn thiét dé xac dinh phong thi nghiém:;
- Tén va chir ky clia nguwdi thir nghiém;

- Théng tin lién quan dén san phdm (khach hang, kiéu may, v.v...).

10 Dam bao chét lwong

Phong thi nghiém phai ap dung cac bién phap dam bdo chét lwgng, dugc 1ap thanh vin ban va co sdn
dé st dung.
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Phuluc A

(Tham khao)

Budng thir nghiém

CHU DAN
Atll gang tay

Hinh A.1 - Budng thir chinh c6 tii ging tay (1 d) diing cho thao tac bén ngoai
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CHU DAN

A May phun swong
B Phu phun

c Deén UV

20
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Phu luc B
(tham khao)

Téc do phan ra tw nhién theo ché dé van hanh clia may loc khong khi

Téc @6 phan ra tw nhién theo ché d@d van hanh clia may loc khdng khi da dwec do dé tim ra cac digu kién
th{r nghiém hop 1& cho may loc khdng khi trong budng thir nghiém 8 m*, Cac théng sb thtr nghiém khac
Ia: nhiét d3 (25 £ 2) °C, @6 &m khong khi RH (65 + 5) %, thoi gian phun 3 min, bd va dap MAS 100 NS
(Merck), dau lay mau c6 300 16 véi kich thwedc 0,6 mm va thu khéng khi 50 L/min bang bd va dap. Cac
bao tl clia vi khuan thi¥ nghiém Staphylococcus aureus ATCC 6538 d3 duoc st dung 1am sol khf sinh
hoc. Sau dé, cac dia thach dwoc U & (36 + 2) °C. May lgc khdng khi d3 dugc chay ma khang ¢6 bd loc.
Vi du vé lwu Iong dong theo ché db hoat ddng duoc néu trong Bang B.1.

K&t qua cho thay phép thir khéng hop 1& khi may loc khéng khi chay & ché d§ manh, do téc do phan hiy
tw nhién virgt quéa 50 % sau 30 min (phwong phap thir nay quy djnh thoi gian hoat dong cla may loc
khéng khi trong vong 30 min, xem Bang B.4). Khi ché d hoat ddng ctia may loc khong khi chay & ché

dd yéu va trung binh, thi két qua thir nghiém 13 hop 18 vi tée G phan hiy tw nhién nhé hon 50 % trong
vong 30 min (xem Bang B.2 va Bang B.3).

Do d6, nén cho may loc khong khi chay & ché d¢ yéu hodc trung binh trong budng thir nghiém 8 m?.

Bang B.1- Vi du v& luu lwgng clia may loc khang khi theo ché d6 van hanh

Ché d6 van hanh Lwu lwong (m/sec)
Thép 1,1101,6
Trung binh 2,8t0 3,7
Cao 3,8t07,3

Bang B.2 - Ndng d vi khudn va ti & phan ri tw nhién

(ché dd van hanh may loc khong khi: yéu)

Thai gian (min) 0 10 20 30 40

Néng do (cfum3) | (3.2£0,2)x 10* | (28+0,2)x 10* | (21+0,1)x 104 | (1,7£0,4)x 10* | (1,1+0,2) x 10°

Ti & phan ra ty -— 12,5 34,3 46,8 65,6
nhién (%)
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Bang B.3 — Néng d6 vi khuan va ti I§ phan ra tw nhién

(ché d6 van hanh may loc khéng khi: trung binh)

Thai gian (min)

0

10

20

30

40

N&ng d6 (cfuim3) | (3,5+02)x 10" | (3,0+02)x10* | (22+0,1)x10* | (1,8£0.2)x10* | (9,1£0,1)x 10°
Ti 18 phén ra tw — 14,2 371 48,5 7,7
nhién (%)
Bang B.4 — Néng dé vi khuén va ti 1& phan ra tw nhién
(ché @6 van hanh méy loc khong khi: manh)
Thei gian (min) 0 10 20 30 40

Néng do (cfuim3)

(36+0,1) x 10°

(2,6 +0,3) x 10*

(20+0,1)x 10*

(1,6 £0,1) x 10*

(6,0+0,1) x 10°

Ti )é phan ra ty
nhién (%)

27,7

44,4

55,5

82,7
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Phulyc C
(tham khao)

Tinh ddng déu ciia vi khuin trong khdng khi cé thé nudi cdy c6 trong

budng thir nghiém

Phuy lyc nay dua ra cach thiét 13p va két qua do s phan bd ddng d&u clia vi khuln trong khéng khi sau
khi phun (xem Hinh C.1). Néng d6 cla vi khuén dugc do & cac do cao ldy mau khac nhau: trén cling,
gilra va dwéi cling. Cac bd va dap dwoc @it & ba vi tri khac nhau lién quan dén may loc khdng khi dwroc
th¢ nghiém. MGt vi du dugc dwa ra trong Bang C.1. Vi khudn thi nghiém da dwoc st dung la:
Staphylococcus aureus ATCC 6538 va Micrococcus luteus ATCC 10240. Cac thdng s6 thir nghiém khac
|a: nhiét @8 (25  2) °C, d6 4m twong dbi clia khong khi (65 x 5) %, thdi gian phun 3 min, bo va dap MAS
100 NS (Merck), dau Iy mAu c6 300 I8 véi kich thwde 0,6 mm va tée d6 thu khi 50 L/min. Sau dé, cac
dia thach dugc (1 & (36 £ 2) °C.

Néng d6 clia vi khuan trong khéng khi c6 thé nudi cay 1a khoang 3 x 10 cfu/m? tai mi diém l4y mAu. Do
do, c6 thé khang dinh rang vi khuan trong khong khi duoc phan b ddng d&u trong budng thtr nghigm.

CHU DAN:
1 Bdvadip
2 cao

3 qgika

4 thép

Hinh C.1 — Vi tri ctia b va dap tai cac dd cao khac nhau (cao, giiva, thip) trong budng thir véi
phép thir c6 vi khuin trong khéng khi déng nhét

23



TCVN 10736-36:2023

Bang C.1 — Vi du ndng d vi khuin trong khéng khi theo diém ldy mau

Phén chia Néng dé vi khudn trong khéng khi (cfu/m?)
Staphylococceus aureus Micrococcus luteus
Cao (3,3+0,2) x 10* (3.0£0,1)x 10*
Gitra (3,6 +0,1) x 10* (32+0,2) x 10°
Thap (35+0,2) x 10° (2,940,2) x 10°
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Thw muc tai liéu tham khao

ISQ 848, Plastics ~ Evaluation of the action of microorganisms
TCVN 5966:2009 (ISO 4225) Chét long khdng khi - Nhitng khéi niém chung - Thuét ngiy
ISO 22196, Measurement of antibacterial activity on plastics and other non-porous surfaces

ASTM E2149, Standard test method for determining the antimicrobial activity of immobilized
antimicrobial agents under dynamic contact conditions

EN 13098:2000, Workplace atmosphere — Guidelines for measurement of airborne micro-
organisms and endotoxin

JIS L 1902, Testing for antibacterial activity and efficacy on textile products

XP B44@200 (2011-05-01), Epurateurs d'air autonomes pour applications tertiaires et résidentielles
— Méthode d'essais — Performances intrinséques
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