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TCVN 10736-9:2016
L&i néi dau
TCVN 10736-9:2016 hoan toan twong dwong véi ISO 16000-2:2006.,

TCVN 10736-9:2016 do Ban ky thuat tieu chudn qudc gia TCVNITC 146 Chaét lugng khong khi bién
soan, Tng cuc Tiéu chudn Do luvdng Chét lwgng dé nghi, B Khoa hoc va Cang nghé cang bé.

Ba TCVN 10736 (1ISO 16000) Khong khi trong nha gbm cac phén sau:

TCVN 10736-1: 2015 (ISO 16000-1:2004) Phén 1: Céc khia canh chung ctia ké hoach Iay méu;,
TCVN 10736-2:2015 (ISO 16000-2:2004) Phén 2: Ké hoach lay méu formaldehyt,

TCVN 10736-3:2015 {(ISO 16000-3:2011) Phén 3: Xéc dinh formaldehyt va hop chat cacbonyl khac
trong khéng khi trong nha va khng khi trong budng thix - Phuong phép Idy méu chd dong,

TCVN 10736-4:2015 (ISO 16000-4:2011) Phan 4; Xéc dinh formaldehyt — Phuwong phap 1y méu
khuéch tan;

TCVN 10736-5:2015 (ISO 16000-5:2007) Phan 5: Ké hoach ldy méu déi véi hop chét hiwu co bay
hoi (VOC);

TCVN 10736-6:2016 (ISO 16000-6:2011) Phén 6: Xac dinh hop chéat hiru co bay hoi trong khéng
khi trong nha va trong budng thtr bang céch I8y mau cha dong trén chat hdp phu Tenax TAS, gidi
hép nhiét va séc ky khi st dung MS hodc MS-FID;

TCVN 10736-7:2016 (ISO 16000-7:2007) Phan 7: Chién lwoc 1y méu dé xéc dinh ndng do soi
amiang truyén trong khéng khi;

i

TCVN 10736-8:2016 (ISO 16000-8:2007) Phén 8: X4c dinh théi gian lueu trung binh tai ché cla
khéng ki trong céc toa nha dé xéc dinh déc tinh céc diéu kién thong gio;

TCVN 10736-9:2016 (1ISO 16000-9:2006) Phan 9: Xac dinh phét théi cua hop chét hiiu co bay hoi
tir céc s@n phdm x&y dung va db néi thét — Phurong phép budng thir phat thai;

TCVN 10736-10:2016 (ISO 16000-10:2006) Phdn 10: X4c dinh phét thai cta hop chat hivu co bay
hoi tir céc san phadm xay dung va do ndi that — Phuong phép ngdn thi phat théi;

TCVN 10736-11:2016 (ISO 16000-11:2006) Phén 11: Xéc dinh phét théi cia hop chat hiu co bay
hoi tir céc san phdm xdy dung va db ndi thét — Léy mau, bdo quan méu va chuén bi mau thi;

TCVN 10736-12:2016 (ISO 16000-12:2008) Phan 12: Chién lroc Iay méu déi voi polycloro biphenyl
(PCB), polycloro dibenzo-p-dioxin (PCDD}, polycioro dibenzofuran (PCDF) va hydrocacbon thom da
vong (PAH);

TCVN 10736-13:2016 (ISO 16000-13:2008) Phan 13: Xac dinh tong (pha khi va pha hat) polycloro
bipheny! giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) ~
Thu thap méu trén céi loc dugc hé tro bng chét hap phu;

TCVN 10736-14:2016 (ISO 16000-14:2009) Phén 14: Xac dinh téng (pha khi véa pha hat) polycloro
bipheny! gibng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) —
Chiét, 1am sach va phéan tich bing séc ky khi phén giai cao va khéi ph.
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B6 ISO 16000 Indoor air con ¢6 cac phan sau:

~ IS0 16000-15:2008 Indoor air — Part 15: Sampling strategy for nitrogen dioxide (NO)

- 1SO 16000-16:2008 Indoor air — Part 16: Detection and enumeration of moulds — Sampling by
filtration

- |SO 16000-17:2008 indoor air — Part 17: Detection and enumeration of moulds — Culture-based
method

- 1SO 16000-18:2011 Indoor air — Part 18: Detection and enumeration of moulds — Sampling by
impaction

- 180 16000-19:2012 Indoor air ~ Part 19; Sampling strategy for moulds

- 1SO 16000-20:2014 Indoor air — Part 20: Detection and enumeration of moulds — Determination of
total spore count

- ISO 16000-21:2013 Indoor air — Part 21: Detection and enumeration of moulds — Sampling from
materials

- ISO 16000-23:2009 Indoor air — Part 23: Performance test for evaluating the reduction of
formaldehyde concentrations by sorptive building materials

- 150 16000-24:2009 Indoor air — Part 24: Performance test for evaluating the reduction of volatile
organic compound {except formaldehyde) concentrations by sorptive building materials

—- 180 16000-25:2011 Indoor air — Part 25: Determination of the emission of semi-volatile organic
compounds by building products -- Micro-chamber method

= 1S0 16000-26:2012 Indoor air — Part 26: Sampling strategy for carbon dioxide (CO;)

- 1SO 16000-27:2014 Indoor air ~ Part 27: Determination of settled fibrous dust on surfaces by SEM
(scanning electron microscopy) (direct method)

- 1SO 16000-28:2012 Indoor air — Part 28: Determination of odour emissions from building products
using test chambers

- IS0 16000-29:2014 Indoor air — Part 29; Test methods for VOC detectors
- 1SO 16000-30:2014 Indoor air — Part 30: Sensory testing of indoor air

= 1S0O 16000-31:2014 Indoor air — Part 31: Measurement of flame retardants and plasticizers based on
organophosphorus compounds — Phosphoric acid ester

- 1SO 16000-32:2014 Indoor air — Part 32: Investigation of buildings for the occurrence of pollutants
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Loi gioi thiéu
Viéc xac dinh hop chét hitu co bay hoi (VOC) phét thai tir san phdm xay dung bang cach sir dung
budng thir phat thai cling véi viéc ldy mau, bao quan mAu da dwoc chudn hoa va chudn bj mau thr c6

muc dich nhw sau:

— D& cung cAp cho nha san xudt, nha xay dung va ngudi sir dung cudi cling cac b ligu vé phat thai

d& danh gia tac dong clia san pham xay dyng én chét lwong khdng khi trong nha.
— P& thac dAy sw phat trién cac san pham tién tién.

V& nguyén téc, phong phap co thé duoc ding cho phan Ion cac san phdm xay dung duoc sl dung
trong nha.
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Khong khi trong nha -

Phan 9: Xac dinh phat thai ctia hop chat hiru co bay hoi tir san
pham xay dwng va dd noi that — Phwong phap budng thdr phat
thai

Indoor air —

Part 9: Determination of the emission of volatile organic compounds from building products and
furnishing — Emission test chamber method

1 Pham vi ap dung

Tiéu chuan nay quy dinh phrong phap thi trong phong thir nghiém chung dé xac dinh téc dd phat thai
riéng trén mot dién tich cGa hop chat hitu co bay hoi (VOC) tir sén pham xay ding hodc dd ndi that
mé&i trong cac diéu kién khi hau xac dinh. Vé nguyén ly, phwong phap nay ciing c6 thé ap dung cho cac
san pham da bj ldo hoa. S6 liéu phét thai thu dwoc co thé dwec ding dé tinh toan ndng do trong mot
phong méu,

Tigu chudn nay ap dung cho cac budng thi¥ phat thai khac nhau dwoc dung dé xac dinh sy phat thai
clia hgp chét hivu co bay hoi tir cac san phdm xay dyng hodic dé ndi that.

Lay mdu, van chuyén va bdo quan vat liéu thlr, va chudn bi mau thé degc néu trong TCVN 10736-11
(ISO 16000-11). Phwong phap ldy méu va phan tich khong khi d& xac dinh VOC dugc quy dinh tai
TCVN 10736-6 (ISO 16000-6) va ISO 16017-1 111),

M5 ta chung v& budng thr phat thai duoc néu tai Phy luc C.

Pé xac dinh phat thai formaldehyt tir cac gé dan phoomica, tham khao EN 717-1:2004 ', Tuy nhién,
TCVN 10736-9 (ISO 16000-9) ciing ¢6 thé dwoc ap dung cho gé dan phoomica va cac san pham xay
dung khac, dé xac dinh toc 36 phat thai clia formaldehyt. Quy trinh do déi véi formaldehyt dwoc néu tai
TCVN 10736-3 (ISO 16000-3) 1",

2 Tai liéu vién dan
Cac tai ligu vién dan sau rét cin thiét cho viéc ap dung tiéu chuén nay. Déi véi cac tai lidu vién dan

ghi nam cdng bd thi 4p dung phién ban dwoc néu. Déi véi cac tai ligu vien dan khong ghi nam cdng
bb thi ap dung phién ban méi nhat, bao gbm ¢4 cac siva ddi, bd sung (néu co).
TCVN 10736-6 (ISO 16000-6) Khdng khi trong nha — Phén 6: X&c dinh hop chét hiu co bay hoi trong

khéng khi trong nhd va trong budng thir bang céch Idy mau chi ddng trén chat hap phu Tenax TA®, giai
hap nhiét va séc ky khi str dung MS hodc MS-FID
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TCVN 10736-11 (ISO 16000-11) Khéng khi trong nha — Phén 11: Xéc dinh phét thai cia hop chat hiru
co bay hoi tir céc san phdm x&y dung va d6 noi thét — L&y méu, béo quén méu va chuén bj méu thiy

I1SO 554:1976 Standard atmospheres for conditioning and/or testing — Specifications (Khong khi tiéu
chuén dé én dinh héa va/hodc thir nghiém - Yéu cau kg thuat).

3 Thuat ngir va dinh nghia

Tiéu chuén nay st dung c&c thudt ngl va dinh nghia sau:

31

Tdc db trao ddi khdng khi (air change rate)

Ti sb cta thé tich clia khdng khi sach di vao budng thir phat thai trén mdt gid véi thé tich bubng thir
phat thai tréng do dwoc ¢é cling don vi nhwe nhau,

3.2
Lwu lwveng dong khdng khi (air flow rate)
Thé tich khang khi di vao budng thir phat thai trén thoi gian.

3.3
Vian téc khang khi (air velocity)
Téc db khong khi qua bé mat clia méu thi,

34
Liwru lwong dong khi riéng theo dién tich (area specific air flow rate)

Ti s6 gitra lwu lwgng dong khi cung cép véi dign tich ctia mau thr.

3.5
San pham xay dwng (building product)
Sén pham duoc tao ra dé két hop theo mot cach lau dai trong cac cong viée xay dung.

3.6

Budng thir phat thai (emission test chamber)

Budng kin cac thdng sb van hanh dwoc kiém soat dé xac dinh hop chat hiru co bay hoi phat thai tlr
san pham xay dung.

3.7

No6ng d6 ctia budng thir phat thai (emission test chamber concentration)

Nbng dd clia hop chat hivu co bay hoi cu thé, VOCx, (hodc nhém hop chét hivu co bay hoi) do dugc
tai dau ra ciia budng thir phat thai.
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3.8
Hé s6 chiu tai san phim (product loading factor)
Ti sb ctia dién tich bé mét tiép xdc clia mAu thir véi thé tich budng thir khdng cé phat thai,

3.9

Do thu hdi (recovery)

Khéi leong do duoc clia mdt hop chat hivu co bay hoi muc tiéu trong khong khi ra khoi budng thir phat
thai trong khoang thai gian d3 cho chia cho khdi lwgng ctia hop chét hivu co bay hoi muc tiéu duoc bé
sung vao budng th phat thai trong cling khodng théi gian, biéu thi bang phan tram.

CHU THICH D4 thu hdi cung cép thdng tin vé& hiéu suét cla toan bé phuong phép.

310
Mau (sample)
Phan hodc manh cia san phdm xay dung dai dién cla san pham.

311

Téc do phat thai riéng (specific emission rate)

Gm

Téc d riéng theo san phdm mé ta khéi lugng clia hop chdt hiru co bay hoi phat ra tir mot san phém
theo thoi gian tai mot thei didm da chon tir khi béat dau thix nghiém.

CHU THICH 1 Téc d6 phét thai riéng theo dién tich, ga duoc ding trong tiéu chuan nay. Mot s6 téc do phat thai
riéng khac ¢6 thé Guoc xac dinh theo cac yéu cu khac nhau, vi du toc d6 phét thai riéng theo chiéu dai, gp, toc
dd phat thai riéng theo thé tich qv, va tdc 4o phét thai riéng theo don vi Qu.

CHU THICH 2 Thu#t ngi “tbc dd phat thai rigng theo dién tich” dai khi dwgc dung song song véi thuat ngi “né
sb phét thai™.

3.12
Hop chét hivu co bay hoi muc tiéu (target volatile organic compound)
Hop chat hiru co bay hoi clia san phdm cu thé.

3.13

Mau thir (test specimen)

Phin clia méu dugc chudn bi d4c biét cho the nghiém phat thai trong budng thir phat thai dé md
phdng cach thire phat thai clia vat liéu hogic san phdm dugc thir nghiem.

3.14

Tong céac hop chét hiru co’ bay hoi (total volatile organic compound})

T™VOC

Téng néng db clia cac hop chét hitu co bay hoi da nhan dang hoéc chwra nhan dang khi rlva gidi trong

dai ké tir n-hexan dén n-hexadecan.
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CHU THICH 1 D& dinh lvong hgp chit hiru co da nhan dang, st dyng tirtng dap (rng clia chung. Dién tich cla
pic chura nhan dang duoc chuyén ddi tir khéi lugng phan tir dwa trén ndng d6 st dung hé sb dap (ng toluen .
CHU THICH 2 Vi cac ly do thuc té duoc xem xét d6i voi budng thir, dinh nghia nay hoi khac so véi dinh nghia
néu tai TCVN 10736-6 (ISC 16000-6). Trong TCVN 10736-6 (ISO 16000-6), TVOC lién quan dén méi trwdng 1ay
méu Tenax TA®Y ma trén 36 TVOC dwgc hép phu.

3.15

Hop chét hivu co bay hoi (volatile organic compound)

vOC

Hop chit hivu co phat thai tir mAu thee va tat ca hep chét duoc phat hién trong khong khi & 16 ra clia
budng thir.

CHU THICH 1 Vi céc Iy do thuc té dugc xem xét déi véi budng thir, dinh nghfa nay hoi khac so voi dinh nghfa
néu tai TCVN 10736-6 (ISO 16000-6). Trong TCVN 10736-6 (ISO 16000-8), dinh nghia dwgc dya trén khoang
digm s6i (50 °C dén 100 °C) dén (240 °C dén 260 °C).

CHU THICH 2 Phuong phap thir phat thai md ta trong tigu chudn nay l1a t6i wu déi véi khoang duge quy dinh
béng dinh nghfa hop chét hibu co bay hei tdng (TVOC).

4 Ky hiéu va chir viét tat

Cac ky hiéu va chi viét tit duoc st dung trong tiéu chuan nay dugc dwa ra dwdi day

Ky

hiu Nghia Pon vi
o | Néng dg knhdi lugng clia VOC, trong budng thir phat thai | microgam trén mét khoi

L | Hé sd chiu tai cda san phdm meét vudng trén mét khoi

n | Téc b trao @di khdng khi trao doi trén gid
q Leu lwong dong khi riéng theo dién tich (= nfL) mét khoi trén mét vubng va gioy
ga | Toc dd phat thai riéng theo dién tich microgam trén mét vubng va gior
q | Téc @6 phat thai riéng theo chiéu dai microgam trén mét va gier

gm | Toc db phat thai riéng theo khéi luvgng microgam trén gam va gi¢’

gv | Téc dd phét thai riéng theo the tich microgam trén mét khoi va gio
gs | Toc do phat thai riéng theo bé phan microgam trén bd phén va gi&r
t | Thoi gian sau khi bat dau ther nghiém gitr hoic ngay '

b Tenax TA® 14 t&n thwong mai ciia mét san phdm dwoc cung cép béi Supelco, Inc.. Thang tin nay dwa ra chi tao

thuan loi cho ngudi st dyng tidu chudn va khong phai 1 xac nhan cla tiéu chudn vé san phdm nay. Cac san
phdm twong dwong c6 thé duge ding néu cho két qua nhw nhau.

10
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5 Nguyén ly

Nguyén Iy ciia thir nghiém 1a d& xac dinh tdc d6 phat thai riéng theo dign tich clia VOC phét ra tir cac
san pham xay dwng. Thir nghiém duoc thyc hign trong budng thir phét thai tai nhiét do khong ddi, do
Am tuong déi ciia khong khi va luu lugng riéng dong khi theo dién tich. Khang khi trong budng thix
phat thai dwoc trdn hoan toan (xem 9.7), va do néng dd VOC trong khdng khi tai 16i ra dai dién cho
ndng dd khéng khi trong budng thir phat thai.

Téc A5 phat thai riéng theo dién tich tai thai gian da cho, t, dwoc tinh ti ndng a6 khdng khi trong budng
thir phat thai va lvu Iegng dong khi riéng theo dién tich, g, (xem Diéu 13).

Véi ndng 86 trong khong khi da biét, dong khi di qua budng thir phat thai va dién tich bé mat clia mau
thir, co thé xac dinh téc d phat thai riéng theo dién tich clia VOC tir san pham trong diéu kién thir
nghiém.

6 Hé thong budng thir phat thai
6.1 Khai quat

Phuong tién dwoc thiét ké va van hanh dé xac dinh toc o phat thai riéng theo dién tich ddi voi VOC da
phat thai tir san phdm xay dyng phai gdm: budng thl phét thai, may tao khdng khi sach va hé théng
tao 4m, hé théng tron khong khi, hé théng giam sat va kiém soat d& dam bao thr nghiém duoc tién
hanh theo cac didu kién cy thé &1,

Céc yéu chu va quy dinh chung &p dung cho tét ca budng thir phét théi trong tiéu chuan nay dwoc néu
tai 6.2 dén 6.6.

Cac hoat dong dam bao/kiém soat chat lwong phai dwoc tién hanh nhur duoc néu tai Phu luc A.

M6 ta chung va budng thir phat thai dugc trinh bay tai Phu luc C.

6.2 Vat liéu budng thir phat thai

Budng thir phat thai va cac phan cla hé théng idy mau tiép xiic véi VOC da phat thai (tat ca ong va
khop ndi) thudng dugc lam bang thép khong oi da dugc xi» Iy bé mat (danh bong) hodc bing thay
tinh.

Céc vat lidu khac c6 thé duoc st dung cho thiét bi tron, vi du quat va cho vét liéu gan kin. Céc vét ligu
nay phai phat thai thap, c6 d9 hap phu thap va phai dugc thir trong budng thir & xac nhan chang
khong déng gop vao ndng d6 nén clia budng thir phat thai.

6.3 Thiét bi cung cép khéng khi va trén

Budng thir phat thai phai dwgc cip khong khi tinh khiét va am va co mét thiét bi dé kiém soat luu luong
khdng khi v&i dé chinh xac £ 5 %.

1
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Budng thtr phat thai phai dwoc thiét ké dam bao khong khi trong budng thtr phat thai dugc trn thich
hop. Cac yéu cdu duoc néu tai 9.6.

CHU THICH  Quat, bd khuéch tan 16 vao nhidu cira va bd khuéch tan & 15i ra, san dyc I8, tm véach ngan duoc
str dyng dé dat dwgc sy hda tron hoan toan.

6.4 Tinh kin khi

Budng thir phat thai phai kin khi d& tranh si trao @bi khong khi véi khdng khi bén ngoai khéng kiém
soat dwgec.

Budng thir phat thai phai duoc van hanh & ap suét cao hon mét chut 4p sudt khong khi dé tranh anh
hwdng tie khdng khi phong thir nghiém.

Budng the phat thai dwoc xem 13 kin khi hoan toan néu it nhat mét trong cac yéu cau sau duoc
dap &ng:

- D 1o ri khdng khi nhé hon 0,5 % thé tich budng thir trén phit & ap suat 1000 Pa.

- D 1o ri khong khi nhd hon 0,5 % Iuu lweng khi cung cép.

6.5 Thiét bi ldy mau khong khi

Khong khi xa (tai dau ra budng thir phat thai) phai dwoc dung dé 1y miu, mic du c6 thé s& dung clra
ldy mau tach biét trong budng thtr phat thai, mién I& khéng khi duoc 1y méu la twong duong voi
khéng khi xa.

Ong chia dong thiét bi ldy mau can hudng truc tiép vao dau ra clia dong khi. Néu mdt dng dwoc ding,
ng cang ngén cang t6t va dwoc duy tri & nhiét dé bang vai nhiét do clia budng thir phat thai.

Tdng dong khdng khi l&y mau cin phai nhé hon 80 % dong khi tir dau vao dén budng thir phat thai dé
tréanh sy giam ap.

Ong chia dong thiét bi ldy mau nhiéu cdng c6 thé duoc ding nham tao dd linh hoat cho viéc tay mau
dup khong khi. Co thé budng tron ndm gitra budng thir phat thai va éng chia dong hodc gitka 16i vao
khong khi véi budng thir phat thai d& cho phép b sung va tron cac khi chuén ndi véi dong khong khi

clia budng thir phat thai.

Khi xa tir budng thir phat thai can phai dwgc dan bang éng vao ti hat khi, ddm bao rdng moi hda chét
thai ra tr vat liéu thlr dwgce cach ly véi méi tredng phong thd nghiém.

6.6 DO thu hoiva hiéu png “chau”

90 thu hdi clia VOC muc tiéu cé thé duoe xac dinh khi stp dung ngudn VOC da biét toc do phat thai
riéng trong budng thir phat thai. Néng dé duoc tao ra ¢ dd 16n tuong tw véi ndng dd dw doan trong
sudt thévi gian thir nghiém phat thai clia san phém xay dyng.

12
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Phép thir do thu hdi phai dwoc thyc hién trong budng thir khi st¥ dung toluen va n-dodecan. Ndng dd
budng thtr phai dwoc xac dinh tai 72 b sau khi bt dau phép thir (nghia 1a phép thi bt budc thee nhét,
xem 12.3). D6 thu hdi trung binh phai Ién hon 80 % toluen va n-dodecan. Phai bao cao két qua cha
phép thir thu hdi (ndng dd du kién so voi ndng @6 do durgc).

CHU THICH 1 D6 thu hdi thdp ciia VOC wa dm c6 thé xay ra trong khong khi am.

CHU THICH 2 Higu (ng chau, rd ri hodic hiéu chudn kém c6 thé gay ra nhitng khé khin 3& dép (eng dugc Vi
nhirng yéu chu t4i thidu. Dac tinh chau va hap phu phy thudc rét nhidu vao loai hop chét phat thai. Co thé st
dung phép thir @6 thu hdi bd sung diing VOC myc tiéu véi khdi lwgng phan t va @3 phén cye khac nhau dé nang
cao hiéu biét cac hiéu Ung nay.

7 Thiét bi, dung cu
Thiét bi can d& tién hanh phép thir phat thai dwgc néu dudi day.

7.4 Thiét bi cung cap khong khi sach, vi du khdng khi da tinh ché c6 ap suét hodic khong khi tong
hop trong binh khi.

7.2 Hé théng budng thir phat thai.

7.3 Hé théng tao am.

7.4 Hé théng quan tric do am, nhiét dd va van toc khong khi.

7.5 Dbng ho do lwu lwong khong khi.

7.6 Téc nhan 1am sach déi véi thanh budng thir phat thai hogc thiét bi dé giai hip nhiét.
7.7 Thiét bj dé do viéc tron khdng khi.

7.8 Phwong tién cho thir nghiém do thu héi.

8 Diéu kién thir

8.1 Nhiét d5 va 4o 4m twong ddi ctia khéng khi

San phdm duoc st dung & Chau Au phéi dugc thlr & nhigt d 23 °C va do Am twong doi cla khdng
khi 50 % RH trong thir nghiém phat thai (ISO 554). Dung saila +2°Cva+5 % RH.

D6i voi san pham c6 (g dung trong didu kién khi hau khac, didu kign nhiét 4o va do 4m khong khi
khac c6 thé duoc diing, nén theo quy dinh tai ISO 554.

Co thé quan sat dwoc nhizng bién ddi ban dau trong khi hau budng thir phat thai sau khi m& clra
bubng thir phét thai va Idy mot mAu this. Nhirng bién ddi nay can phai duoc ghi lai.
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8.2 Chét lwong khéng khi cung cip va ndng dd nén

Khong khi cdp phai khéng chira bét ky VOC nao tai mirc Ién hon cac yéu cdu v& nén clia budng thir
phat thai,

Nbng d6 nén phai dis thap d& khong gay can tré dén phép xac dinh phat thai ndm ngoai gidi han dam
bao chét lvong.

Néng do nén clia TVOC phai thdp hon 20 ug/m3. Néng d6 nén clia bat ky mét VOC muyc tiéu nao phai
nho hon 2 pg/m?,

CHU THICH  Béi véi nhikng budng c6 dung tich 16n (Ion hon 2 20 m?), trong thuc té leong trong Gng cb the
trong khoang tlr 50 ug/m® va 5 ug/m?,

Nwac dwge dung dé tao 3m phai khdng chira cac VOC gay can tro.

8.3 Van téc khong khi
Van téc khang khi gan bé mat clia mAu thir phai ndim trong khoang tir 0,1 m/s dén 0,3 m/s.
CHU THICH 1 Théi gian trung binh 1 min 14 phit hop cho phép do vén tc khang khi.

CHU THICH 2 Van téc khong khi ¢6 thé 1a quan trong ddi véi sy phat thai bay hoi duoc kiém soat, vi du tir mdt
s6 san pham thé l6ng. Didu nay phu thudc vao chét nén,

8.4 Lwu lwong khi riéng theo dién tich va téc dd trao ddi khong khi

Ndng dd budng thir phat thai phu thudc vao Iwu lvong khi riéng theo dién tich dugc la chon nhu mot
thong sé trong thiét ké didu kién thir phat thai,

VIDY Vidulwu lwgng khi riéng trén dién tich duoc néu tai Phy lyc B.

9 Kiém tra xac nhan diéu kién thi

9.1 Khai quat

T4t ca bién phap kiém soat phai truy nguyén dwoc dén chuan da dwoc chibng nhéan theo chuong trinh
kiém soat va dam bao chét lvong (Phu luc A).

9.2 Hé thong kiém soat nhiét dd va dé 4m twong ddi ctia khong khi

Kiém soat nhiét do co thé dwge thyc hién bing cach @it budng thiz phat thai trong mét vi tri dwoc kiém
soét voi nhiét 36 yéu ciu hodc bang cach duy tri nhiét do trong budng thr phat thai. Trong trdng hop
sau, thanh ctia budng thir phat thai phai dwoc cach ly hiéu qua dé tranh ngung tu hoi 4m Ién trén thanh
bén trong clia budng thir phat thai. ‘

Kiém soat do &m twong dbi cita khéng khi co thé thuc hign bang cac hé théng khac nhau dé kiém soat
d6 &m bén ngoai cla thiét bi cung cap khi sach hoac kiém soat dé,4m bén trong cia khéng khi trong
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budng thtr phat thai, Trong trudng hop sau, phai tién hanh cac bién phap phong ngira Gé tranh ngung
tu hoac bi phun nwdc trong budng thir pht thai.

Phai do nhiét @ va 86 4m twong déi ctia khong khi dac 1ap véi hé thong kiém soat nhigt do va do am
khéng khi.
9.3 Diéu kién thir trong budng thir phat thai

Nhiét dd, d6 &m khong khi twong déi va vy lugong dong khi phai dwee gidm sat va ghilai lién tuc cling
v@i thiét bi dap (rng do chinh xéc nhw sau:

- Nhigtdd +1,0°C

- DO &m twong ddi clia khong khi £ 3 % RH

— Luwu lwgng dong khi + 3 %

Van téc dong khi phai duoc do tai thei diém bét dau va két thic phép thir phat thai, véi @6 chinh xac
+ 0,1 m/s.

9.4 Tbéc do trao ddi khdng khi trong budng thir phat thai

Téc do trao ddi khang khi phai dwgc kiém tra thuong xuyén véi tan suét téi thiu 12 thang mét lan,
béing cach sir dung hodc ddng hd do khi da dwoc hidu chuén hodic quy trinh khi danh dau nhw néu &
Tai liéu tham khdo [5], 6], [7], va [9]. Téc db trao ddi khong khi phai khong qué £ 3 % gia tr dat.

Néu phép thir duoc tién hanh & 16i ra co déng hé do thé tich khilddng hé do luu lwgng khi khdng duoc
l4p a3t 1au dai, thi cin phai biét ap suét nguoc dwgce dwa vao thiét bi cb thé thap hon lwvu lugng di qua
budng thtr phat thai.

9.5 Tinh kin khi ciia buéng thiv phat thai

Tinh kin khi ctia budng thtr phat thai phai dwoc kiém tra thuong xuyén, bang phép do ¢4 gidm &p hodc
so sanh phép do Iwu lwong 3dng thoi tai cdng véao va cdng ra; hodic bang cach do sy pha loang khi
danh déu, xem 6.4.

9.6 Vian tbc khdng khi trong budng thir phat thai

Van tbe khang khi trong budng thir phat thai phai dugc do it nhat & mét vi tri; qua diém gitra cla mau
thr, tai mot khodng cach 10 mm cach bé mét tiép xic ciia mau thir. Néu kich thudc va ciu hinh cla
mau thir ngan can dong khi thi phai chon diém do bd sung.

CHU THICH Thiét bi phit hep cho phép do van téc khong khi 1a mot day nong hoac thiét bi do gié mang méng
dwoe higu chudn trong khodng 0,1 m/s dén 0,5 mis.

9.7 Hidu suit cla viéc phdi tron khi bén trong budng thi phét thai

Cac thi nghiém dé xac dinh hiéu suét ca viéc tron khong khi phdi dugrc tién hanh véi méu the hodc
chét nén tro clia mau thir duoc dat trong budng thir.
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MGt cach tiép can dé xac dinh xem khéng khi budng thir duge tron day au la pha tron mot khi danh
déu c6 khong khi 16i vao & ndng do va luu lugng khdng ddi, va do nong dd trong 1i ra budng thir
theo thoi gian. Néng dd budng thir tai mdt thei diém dugc so sanh voi dd thi theo ly thuyét cla
budng thir dugc tron hoan toan. Mot quy trinh s& duoc diéu chinh dbd thi theo Iy thuyét bang binh
phirong ti thiu khép véi s ligu do dwge st dung thé tich budng thie nhu mdt bién sb. N6 c6 thé
dugc so sanh voi th tich budng thuc té voi thé tich budng “xuét hign” dya trén sy khdp dd thi ®©,
Khong khi trong budng cin phai dwgc trdn phi hep va phi hop hogc trong khoang 10 % clia mo
hinh trdn hoan toan theo 1y thuyét.

10 Mau thi

Cac nghién ciru phat thai VOC tir san pham xay dung trong budng thir phat théi doi hoi x ly phit hop
san pham tredc khi ther.

Tuén theo quy trinh v& chudn bj méu the nhu duge quy dinh & Phy luc A (d6i voi san pham thé rén) va
& Phu luc B (d8i véi san pham thé Idng) clia TCVN 10736-11 (ISO 16000-11).

11 Chuén bj budng thir phat thai

Budng thir phat thai phai duoc lam sach d& dap (ng déy du cac yéu ciu néu tai 8.2. Viéc lam sach
duoc thue hién bing cach rira bé mat bén trong clia budng thie phat thai véi chét tay riva kiém, sau do
trang hai 13n riéng biét bing nwec méi cat. Budng thir phat thai sau d6 dugc sdy khd va lam sach &
didu kién thv. Budng thi phat thai c6 thé dwoc lam sach bling gidi hap nhiét 1.

12 Phuwong phap thir

12.1 Néng 43 nén

M&u khong khi clia nén budng thir phat thai dwoc Iy triéc khi bt déu mdt phép thir phat thai méi, aé
dinh luong v& bat ky sw déng gbp nao ciia hop chat hiru co bay hoi véi budng thir phat thai tréng.

N&ng do nén phai dap ng cac yéu cau néu tai 8.2.

12.2 Vi tri miu thir trong budng thiv phat thai

Mau thir phai Guoc dat & trung tam cta budng thir G& dam bao dong khong khi duoc phan bb déu trén
todn bd bé mit phat thai cia mau thir.

12.3 Thoi gian cAn cho phép do ndng dé khong khi trong budng thir

Phép do nbng d6 phai dugc tién hanh tai thei diém duoc xac dinh trede. Tiy thude vao muc tieu ctia
phép thir, c6 thé phil hop d& Iy mAu khang khi tai cac thai diém bd sung. Khoang thai gian 14y méu
khéng khi cho phép do ndng dd phu thudc vao phwong phap phan tich duwoc dung va phai duec Iap
thanh tai ligu.
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Phai 14y mau dap khong khi tai (72 £ 2) h va tai (28 + 2) ngay sau khi bat dau phép thir.
Sau khi két thic phép thiz phat thai, budng thir phat thai phai dwoc lam sach theo Diéu 11.

Khodng thdi gian thir phat thai dwoc xac dinh theo muc dich cia thir nghiém. Dbi véi khodng thoi gian
khi m3u thir khdng & trong budng thir, mau phai duwgc bdo quan tai nhiét d trung binh 23 °C va do am
khong khi twong d6i bing 50 % RH. Trong giai doan bdo quan, qua trinh 180 héa mau thir phai tvong
tw v&i qua trinh xay ra trong bubng thir. Cin phai tranh nhiém ban méu thi trong qua trinh bao quén
khac. Mau thir phai dugc dwa lai vao budng thir it nhat 72 h trwde khi tay mau khéng khi. M&i khi loai
bo mau thir déu dwoc 1ap thanh tai liéu va néu trong bién ban thd nghiém.

CHU THICH 1 Néu y&u chu céc nghién clru phan ra, miu khdng khi co thé dwoc 1y sau 1, 3, 7, 14, 28 va 56
ngay, hodc dai hon, sau khi bit d4u thir nghigm.

Né&ng d6 nén clia VOC cén phai duoc kiém soat day dd dé tranh sw nhiém ban méu thir.

CHU THICH 2 D2 giam thidu s nhim bin mau this, c6 thé siv dung cac hdp bao quan hodc cac hdp c6 théng
gi6 tét.

13 Tinh téc d6 phat thai riéng trén mét dién tich va bidu thj két qua

Tai mot diéu kién thir d cho, px phu thudc vao toc do phat thai riéng theo don vi dién tich cha mau thir
va liru lwgng dong khi di qua budng thir phat thai. Béi véi tieng VOC, hop chét tim thiy trong vat ligu
va trong nén phai dwoc trir di hop chat clia hop chat. D6i véi TVOC, phai trir di nén do dwgc. Twong
quan gitra py, tdc 46 phat thai riéng trén mot don vi dién tich (qa) va lwu lweng dong khi riéng trén don
vj dién tich (q) clia budng thix phéat thai dwoc bidu thi nhu sau:

o= qa. (LUn)=qalg tai thoi diém ¢ (1)

Cang thire (1) chi ra lvu lwgng riéng dong khi theo dién tich, g, bang véi ti sé n/L. DI voi san pham da
biét dwoc thir trong didu kién budng thir phat thai da biét, ndng ¢ VOC, phu thudc vao luvu lugng dong
khi riéng theo dién tich.

Néng @6 do duoc, p, clia VOC trong khong khi dau ra tir budng thir phat thai phai dugc chuyén dbi
thanh téc d6 phat thai riéng theo dién tich ga. px 12 ndng dd trung binh clia VOC, duge tinh tir mau
khéng khi dap nhw dwoe mé ta tai 12.3

ga=px.q tai thovi diém ¢ ()

Két qua phai twong quan v&i théi gian cia phép do phat thai sau khi dat mau thlr vao budng thir phat
thai va c6 thé dwoc bao cao dinh lwgng theo tdc d@d phat thai riéng theo dién tich, cla ting VOC
va/hodc TVOC theo myc dich cla phép thé.

Téng cta cac hop chét phat thai, TVOC, can phai dwoc xem xét chi nhw mot hé sé cu thé voi san
pham dwoc nghién clru va chi dwoc ding cho viéc so sanh ¢ac san phdm c6 trong hd so VOC muyc

tiéu twrong tw nhau.
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CHU THICH Béi voi myc dich nhét dinh, tbc dd phat thai riéng theo dién tich ¢6 thé dwoc tinh tir cac b liéu
nbng d6 theo thai gian, hodic bang cac bién phap dung md hinh toédn hoc khéc nhau, vi dy phan ra béac nhét tr sé

ligu néng dd thoi gian. Phwong phap nay va cac md hinh khac duoc vién d4n tai Tai liéu tham khao [7] va [8].

14 Bac tinh tinh nang

Dic tinh tinh nang clia phuong phap thir khi dwgc st dung cing véi TCVN 10736-6 (ISO 16000-6),
duge trinh bay tai TCVYN 10736-6 (1ISO 16000-6) va 16017-1.

15 Béo cao thir nghiém

Béo cdo thir nghiém phai bao gbm nhirng théng tin sau:

a)

b)

¢

d)

e)

18

Phong thée nghiém:
1) Tén va dia chi clia phong thd nghiém;
2) Tén nguwdi chiu trach nhiém

3) Mb ta thiét bi va phwong phap dwoc dung (budng thir, hé thdng khdng khi sach, kiém soat moi
trerng, bo mau, thiét bj phan tich, hidu chuan va tao chudn);

M8 ta mau:

1) Loai san phdm (va tén thwong hiéu néu phu hgp);

2) Qué trinh lya chon mau (vi du ngéu nhién);

3) Lich st san pham (ngay san xuét, ngay dwa dén phong thir nghiém);
Chuén bi méu thir

1) Ngay va thoi gian mé gdi va chuan bj méau thik (gid, ngay, thang va nam);

2) Phuwong phap chudn bi, bao gdm ca dé day va chét nén, ké ca dbi voi san pham thé ldng chat
nén, lweng trén don vi dién tich, va/hoac do day;

Diéu kién va quy trinh thwe nghiém:

1) Diéu kién budng thir (nhiét @6, d6 4m twong dbi cta khang khi, tdc do trao ddi khdng khi, van
téc khdng khi);

2) Dién tich mau thir va ti s tai;
3) Lay mau VOC da phét thai (chat hap phu dwgc ding, thé tich duoc ldy mAu, khodng thoi gian
lAy mau va thoi gian sau khi dwa mau vao budng thiv);

Phan tich s liéu:



f

g)

TCVN 10736-9:2016

M4 ta phuong phép dugc diing dé thu dwoc tde do phat thai riéng tir ndng do budng thir do dwoc
(mé hinh to4n hoc cu thé hoé;: cong thire todn hoc dwec dung),

Két qua:

Téc dd phat thai riéng phai dwoc bao cao cho tirng mau thir, cho tirng VOC va/hodc TVOC, tai thoi
diém 1ay mau khong khi;

Dam bao chét lwgng/kiém soat chét lwong:

1) Néng dé nén clia cac hop chét thi trong budng thi;

2) Sbliéu do thu hdi cla toluen va n-dodecan (d& danh gia higu irng chau);

3) Két qua l4y mau/phan tich mau dup;

4) Chét lugng clia cac bién s6 mdi treang (nhiét 46, dd 4m twong ddi caa khéng khi, tbc d trao
dbi khéng khi, van tdc khong khi).
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Phuy luc A
(Quy dinh)
Hé théng dam bao chét lwong/kiem soat chét lvong
A.1 Khai quat

Thir nghiém trong budng nhd phét thai chét hivu co tir vat liéu/san pham trong nha phai duoc tién hanh
trong khudn khd cia mét ké hoach dy an dam bao chét lwong (QAPP). QAPP phai bao gém mdt ban
mb ta dy 4n, myc tidu chat lwong dir liduftiéu chi dwge chap nhan, hoat dong/cach tiép can QA/QC va
dénh gia QA/QC.

A2 Métadwan

M3 ta ngén gon phai bao gdm vét lieu duoc thir; cach thire thir nghiém dugc tién hanh va ngurdi chiu
trach nhiém vé& cac hoat dong du an khac nhau. Thiét k& thyc nghidm du 4n can phai gdm thong tin
can thiét ddi véi cac phan clia QAPP nay.

A.3 Muc tidu/tiéu chi chap nhan chat lwong dir liéu

Phan nay clia QAPP xac dinh ra dd chum, do chinh xac va tinh hoan chinh mong mudn ddi véi timg
théng sb dwoc do.

A4 Cach tiép cin/hoat ddng QA/QCE

Loai hoat déng QA/QC ¢é thé duoc quy dinh trong QAPP bao gbm thiét Iap mét hé théng ban ghilsd
tay d& dam bao vén hanh cta thiét bi phil hop va ghi lai cac s6 liéu, nhw:

a) Nhat ky mau dé ghi lai giao nhan mau, bdo quan va sdp xép vt lidu;

b) Chudn bj chuin GC d& 1ap hd so tét ca cac hop chét hiru co;

c) Bo ghi dng thdm a2 ghi lai s6 lidu khdi lwong mét ddi véi tit ca cac dng tham;
d) B ghi hiéu chuén chra sb ligu hiéu chuan hé théng moi tredng;

e) B ghi bao dwdng thiét bi d& 1ap hd so bao dudng va siva chiva tat ca thiét bi;

f) B6 ghi thir nghiém vat lidu trong d6 d& ghi tat ca thdng tin thich hop cho tirng thik nghiém, ké ca chi
tiét mau, s6 ID mau, va sb 1D phan tich GC;

g) Bo ghi lam sach/giai hip cactric chat hap phu chi tiét 1am sach nhiét va kiém tra xac nhan QC cla
cactric chat hap phy;

h) B6 ghi dién tir tach biét d& Iap tai liéu vi tri va ndi dung cla s6 lieu dwoc ey gite bang dién tlr;

i) Van hanh quan Iy thdng thudng hodc tat ca cac thiét bj dwoc ding cho di an.
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Céc hoat ddng QC dugc tién hanh bdi nhan vién dy an theo thdng 18, cach thirc thdng nhat d& cung
cap nhitng phan hdi cn thiét trong van hanh clia tht c& hé théng do. Cac hoat ddng nhw vay cb thé

bao gbm:

Béo dwéng thang 18 va hiéu chun hé théng;

Ghi chép hang ngay clia d chinh xac va do chum hiéu chuan GC (nghia la kiém soat do thi);
Quan tric theo théi gian phan tram d6 thu hdi clia chudn ndi duoc bd sung vao tat ca cac miu;
Thu thap va phan tich mau dup;

Kiém tra QC éng chét hap phy hiu co;

Phén tich dinh ky cac khi danh gia duoc cung cép bdi mét ngudn doc 1ap.

A.5 Panh gia QA/QC

Cudi ciing, chwong trinh QA/QC phai bao gdm cac danh gia dinh ky bdi nhan vién QA dé danh gia sw
phl heop véi chuwong trinh QAPP,
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Phuy luc B
(Tham khéo)
Vi du lwu Iwong dong khi riéng theo dién tich trong mét phong mau

Bang B.1 - Vi du lwu lwong déng khi riéng theo dién tich (trong mét phong mau)

Phong mau? Lwu lwong dong khi riéng theo
dién tich
m¥(m2.h) hosic niL

174md n=05h"!

Dién tich san = 7 m? 1,2

Dién tich twdng = 24 m? 04

Dién tich vi¥a = 0,2 m? 44

a Xem tai liéu tham khao [10]

CHU THICH Néng db tinh duoc co thé khac so véi thie té. Can liu ¥ riing con s luu luong phat thai [a gia tri
trung binh trong mét gi&, nhwng mdt ngay dai hon thi sy phat thai c6 thé thay déi nhiéu tn.
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Phuluc C
(Tham khao)

Mb ta khai quat budng thir phat thai

9
1 |—‘:|
6
8
L S 1
2 3 3 —T——1——10
cC/

CHU DAN

1 L&i vac khéng khi

2 Bd loc khéng khi

3 Bb hé théng didu hda khang khi

4 Bo didu khién Iwu legng khang khi

5 DPang hd do Iy Iugng khong khi

6 Budng tht

7 Thiét bj dé tuan hoan khong khi va kiém soat van téc khang khi
8 Cam bién nhiét 46, 35 &m khang khi va vén tdc khong khi
9 Heé théng quan tric nhiét dd va dd &m khong khi

10 L6ixa

11 Hé théng éng chia dong & 1ay mau khang khi

Hinh C.1 - Mé ta khai quat cia buong thir phat thai
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chét cacbonyi khac trong khdng khi trong nha va khéng khi trong budng thtr —~ Phuong phép iay
mau cha déng;

ECA (European Collaborative Action “Indoor Air Quality and its Impact on Man"). Total Volatile
Organic Compounds (TVOC) in Indoor Air Quality Investigations. Report No. 19, EUR 17675 EN.
Luxembourg: Official Publications of the European Communities, 1997

ECA (European Collaborative Action "Indoor Air Quality and its Impact on Man"), Guideline for the
characterization of volatile organic compounds emitted from indoor materials and products using
small emission test chambers. Report No. 8, EUR 13593 EN. Luxembourg: Official Publications of
the European Communities, 1991

ECA (European Collaborative Action “Indoor Air Quality and its Impact on Man"), Evaluation of
VOC Emissions from Building Products - Solid Flooring Materials. Report No. 18, EUR 17334 EN.
Luxembourg: Official Publications of the European Communities, 1997

TICHENOR, B.A. Indoor air sources; using small environmental emission test chambers to
characterize organic emissions from indoor materials and products, EPA-600 8-89-074, Air and
Energy Engineering Research Laboratory, U.S. Environmental Protection Agency, 1989, Section
2A

TICHENCR, B.A. Indoor air sources; using small environmental emission test chambers to
characterize organic emissions from indoor materials and products, EPA-600 8-89-074, Air and
Energy Engineering Research Laboratory, U.S. Environmental Protection Agency, 1989. Section

TICHENOR, B.A. Indoor air sources; using small environmental emission test chambers to
characterize organic emissions from indoor materials and products, EPA-600 8-89-074, Air and
Energy Engineering Research Laboratory, U.S. Environmental Protection Agency, 1989. Section
6C

ECA (European Collaborative Action “Indoor Air Quality and its Impact on Man"). Formaldehyde
emissions from wood based panels: guideline for the establishment of steady state concenfrations
in emission test chambers. Report No. 2, EUR 12196 EN. Luxembourg: Official Publications of the
European Communities, 1989

TICHENOR, B.A. Indoor air sources; using small environmental emission test chambers to
characterize organic emissions from indoor materials and products, EPA-600 8-83-074, Air and
Energy Engineering Research Laboratory, U.S. Environmental Protection Agency, 1989. Section 7

[10] Danish Standard/INF 90 "Directions for the determination and evaluation of the emission from
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