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TCVN 10736-13:2016

L&i néi dau
TCVN 10736-13:2016 hoan toan twong dwong véi ISO 16000-13:2008

TCVN 10736-13:2016 do Tiéu Ban ky thuat tiéu chuan quéc gia TCYN/TC 146 Chat luong khéng khi
bién soan, Téng cuc Tiéu chudn Do lwéng Chét lwong dé nghi, Bo khoa hoc va Céng nghé cong bé.

B TCVN 10736 (1ISO 16000) Khdng khi trong nha gdm cac phan sau:

- TCVN 10736-1: 2015 (IS0 16000-1:2004) Phén 1: Céc khia canh chung ctia ké hoach ldy méu;
- TCVN 10736-2:2015 (ISO 16000-2:2004) Phén 2: Ké hoach lay méu formaldehyft,

- TCVN 10736-3:2015 (ISO 16000-3:2011) Phén 3: Xéc dinh formaldehyt va hop chét cacbony! khéc
trong khong khi trong nha va khéng khi trong buéng thir — Phuong phap lay méu chd déng;

-  TCVN 10736-4:2015 (ISO 16000-4:2011) Phén 4: X4c dinh formaldehyt — Phuwong phap !éy mau
khuéch tan:

- TCVN 10736-5:2015 (ISO 16000-5:2007) Phan 5: Ké hoach Iay méu déi v6i hop chét htu co bay

hoi (VOC);

- TCVN 10736-6:2016 (ISO 16000-6:2011) Phan 6: Xéac dinh hop chét hiu co bay hoi trong khong
khi trong nha va trong budng thtr bang cach 18y mau chi dong trén chéat hdp phy Tenax TAS, gidi
hap nhiét va séc ky khi s&r dung MS hodc MS-FID;

- TCVN 10736-7:2016 (ISO 16000-7:2007) Phan 7: Chién lwoc ldy méu dé xéac dinh ndng dd soi
amidng truyén trong khong khi;

- TCVN 10736-8:2016 (ISO 16000-8:2007) Phéan 8: X4c dinh thoi gian lwu trung binh tai ché cla
khéng khi trong cac toa nha dé xéc dinh déc tinh céc diéu kién théng gid;

- TCVN 10736-9:2016 (1ISO 16000-9:2006) Phén 9: Xac dinh phét thai hop chat hivu co bay hoi tt céc
san phdm x4y dwng va dd néi that — Phuong phap budng thtr phét thi;

-~ TCVN 10736-10:2016 (1ISO 16000-10:2006) Phan 10; Xac dinh phat thai hop chét hivu co bay haoi tiv
céc san pham xay dung va do noi that — Phuong phap ngan thir phat thai;

- TCVN 10736-11:2016 (1SO 16000-11:2006) Phén 11: Xéc dinh phét thai hop chat hitu co bay hoi tie
cac san phdm xay dung va do noi that — LAy mau, bdo quan méu va chuén bi méu ther;

- TCVN 10736-12:2016 (ISO 16000-12:2008) Phan 12: Chién legc Iay mau déi véi polycloro biphenyl
(PCBJ, polycloro dibenzo-p-dioxin (PCDD)}, polycloro dibenzofuran (PCDF) va hydrocacbon thom da
vong (PAH);

- TCVN 10736-13:2016 (ISO 16000-13:2008) Phén 13: Xéc dinh téng (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 duge hé tro bang chat hap phu;

- TCVN 10736-14:2016 (ISO 16000-14:2009) Phén 14: Xéc dinh téng (pha khi va pha hat) polycloro
biphenyl giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) -
Chiét, lam sach va phan tich bing séc ky khi phan gidi cao vé khdi phé.
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B ISO 16000 Indoor air con co cac phan sau:

= ISO 16000-15:2008 Indoor air — Part 15: Sampling strategy for nitrogen dioxide (NO2)

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

- 1SO 16000-17:2008 Indoor air — Part 17: Detection and enumeration of moulds — Culture-based
method

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

- IS0 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

- |1SO 16000-23:2009 Indoor air — Part 23: Performance test for evaluating the reduction of
formaldehyde concentrations by sorptive building materials

- iSO 16000-24:2009 [ndoor air — Part 24: Performance test for evaluating the reduction of volatile
organic compound (except formaldehyde) concentrations by sorptive building materials

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

= IS0 16000-26:2012 Indoor air — Part 26: Sampling strategy for carbon dioxide (CO;)

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

- 180 16000-28:2012 Indoor air — Part 28: Determination of odour emissions from building products
using test chambers

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

- 1SO 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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L&i giGi thiéu
B& TCVN 10736 (ISO 16000) t&t ca cac phan quy dinh cac yéu cau chung lién quan dén phép do chét

& nhiém khéng khi trong nha va céc diéu kién can dwoc tuan thi tredc hodc trong l&y mau tieng chét 6
nhiém hodc nhém chét & nhiém ciing nhuw quy trinh do chung.

Tiéu chuan nay &p dung dé thu thap polycloro biphenyl gidng dioxin (PCB), polycloro dibenzo-p-dioxin
(PCDD) va polycloro dibenzofuran (PCDF) trong khéng khi trong nha va dé& chudn bi méi tredng lay
miu can dé ldy méau. Cac phwong phap lay mau nhu nhau dwgc mé ta & day ciing ap dung cho
hydrocacbon thom da véng (PAH) cé nhiéu hon hai vong thom. Quy trinh dé chuan bi va chiét mai
trudng lay méu dbi voi PAH va cho cac phan tich PAH dugc néu tai ISO 12884, va do vay khong quy
dinh & tiéu chuén nay.

Chién lwgc tay mdu dé phan tich PCB, PCDD/PCDF va PAH trong khdng khi trong nha duwoc néu tai
TCVN 10736-12 (ISO 16000-12).

M6t s6 PCB, PCDD/PCDF va PAH dugc xem 1 cac chét cb kha nang gay ung thu dbi voi con ngudvi.
C6 209 chéat PCB (déng loai), 75 PCDD va 135 PCDF. Phan lén PCB doc la PCB ddng phing va
twong tw cAu trac véi PCDD. Phén Ién PCDD la 2,3,7,8-tetracloridibenzo-p-dioxin (2,3,7,8-TCDD).

PCB dugc phat thai vao khdng khi trong nha tredc tién tir chat gén két bé tong, son hodc cac tu dién
dién tlr, tat cd ching da bi cdm frong nhirng ndm gan day. Ngudn chil yéu clia PCDD/PCDF trong
khdng khi trong nha Ia tap chéat trong chat bao quan g8 co chira pentaclorophenol (PCP) va phat thai tl
sw chay lién quan dén san pham clo hoa. DAt dwoc van chuyén tir va sy phat thai tir cac bai chdn 1ap
1an can va cac dia diém cong nghiép bj bé hoang ciing c6 thé déng gop PCB va PCDD/PCDF vao mai
trudng khdng khi trong nha.

Tdng ndng do PCB (sau PCB danh diu: PCB-28, -52, -101, -138, -153 va -180 nhan vai 5) trong khong
khi trong nha khu @6 thi trong khoang tir 10 dén vai trdm picogam trén mét khdi (pg/m?). PCDD/PCDF
thuwdng duwoc tim thay trong khdng khi trong nha khu dé thi & ndng do rat thap, vi du vai femtogam trén
mét khdi (fg/m3) dén vai tram picogam trén mét khdi (pg/m?®). PCB va PCDD/PCDF ¢6 thé dwoc phan
bé tie pha khi dén pha hat trong khdng khi xung quanh hodc khdng khi trong nha, tiy thudc vao nhiét
do, do 4m, mir¢ d6 clo héa, ndng d clia chiing va kha nang gén véi cac hat lo Iifng. Cac hop chét
nay, dac biét hop chét ¢ ap suét hoi 16n hon 108 kPa, ¢6 xu hudng héa hoi tlr cai loc trong tay mau.
Do vy, can c6 bay hap thy hd tro cho viéc Idy mau hiéu qua. Phan tich riéng biét cai loc va bay hoi sé
khong phan anh s phan bb pha khang khi ngudn gdc tai nhiét dé khéng khi xung quang binh thudng
do tinh héa hoi clia cac hgp chét tlr cai loc va khdng can phai nd lwe dé phan tich.

Van chuyén vat lieu chudn PCDD/PCDF phai tuan thi véi quy dinh ctia dia pheong. VAt ligu chuin
phai dwoc van chuyén trong cac thung chira dac biét cé ban sin. Viéc xi Iy chi dwoc thire hién bdi
nhirng ngwdi dwoc dao tao.
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Tiéu chudn nay mé ta qua trinh 14y mau polycloro biphenyl gibng dioxin (PCB) va polycloro dibenzo-p-
dioxin/polycloro dibenzofuran (PCDD/PCDF). Qua trinh chiét, lam sach va phan tich dugc quy dinh tai
TCVN 10736-14 (ISO 16000-14).
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Khong khi trong nha

Phan 13: Xac dinh téng (pha khi va pha hat) polycloro biphenyl
giong dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro
dibenzofuran (PCDD/PCDF) ~ Thu thap mau trén cai loc dwoc hé
tro bang chat hap phu

Indoor air —

Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin-like biphenyls
(PCBs) and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs) — Collection on
sorbent-backed filters

1 Pham vi ap dung

Tiéu chuan nay quy dinh ldy mau va chuan bi méi tredng Idy méu cho polycioro biphenyl giéng dioxin
(PCB), polycloro dibenzo-p-dioxin (PCDD) va polycloro dibenzofuran (PCDF) trong khéng khi trong nha
(xem Bang C.1). Phweong phap duoc két hop véi quy trinh ldy mau thu thap PCB va PCDD/PCDF tir
khong khi trén céi loc hat min dwgc hé trg bang by chira chét hap phy. Phurong phap cé thé khong st
dung dé xac dinh riéng biét PCB va PCDD/PCDF khi va PCB, PCDD/PCDF gan v6i hat b&i vi mét sb
hop chét sé& bay hoi tiv cai loc va dwoc thu thap bing by chiva chat hdp phu. Tiéu chudn nay khéng
dé cap dén phuong phap phan tich PCB, PCDD va PCDF, sé dwoc quy dinh tai TCVN 10736-14
(ISO 16000-14). TCVN 10736-13 (ISO 16000-13) va TCVN 10736-14 (1SO 16000-14) 12 hai phén cla
quy trinh do toan bd dé x4c dinh PCB va PCDD/PCDF.

Két hop voi quy trinh phan tich dwoc quy dinh tai TCVN 10736-14 (ISO 16000-14), két hop phan tich cy
thé bdi sic ky khi phan gidi cao va khdi phd phan gidi cao (HRGC/HRMS), phwong phap nay cé kha
ning phat hién ndng dé PCB, PCDD/PCDF 0,2 pg/m?® hozc thdp hon. Tuy nhién, khdng thé phat hién tat
ca cac chét phan tich tai 0,2 pg/m?® hoac thap hon, dac biét & luwu lwong [&y mau thap hon. Dé dat duoc
gi¢i han phat hién day da, l4y miu khdng khi khéng nhd hon 50 m?, Déi véi nhiém vu do thdng thwéng,
thé tich 14y mau cé thé dén 360 m? (twong duong khodng thoi gian ldy mau 24 h & 16 m¥h hodc 7 ngay
& 2 m3h). Phuwong phap nay da dugc kiém tra xac nhan vé&i khodng thoi gian [y mau dén bay ngay. Véi
viec str dung bay hap thu ién hon, thé tich 1dy mau Gén 1000 m3 da dwoc kiém tra xac nhan.

D6 chum l&y mau trong cac diéu kién binh thwdng co thé dy kién + 25 % hoic tét hon va do khdng
dam bao £ 50 % hoic tét hon.

Néu nhirng han ché phu hop dwoc ap dung, phuong phap nay ¢o thé duoc st dung cho céc phong
nhd, vi dy phong danh cho tré em cling nhw cac vén phong.
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2 Tailigu vién dan

Cdc tai li¢u vién din sau rat can thiét cho viéc ap dung tiéu chudn nay. Bdi véi cac tai lidu vién dan
ghi ndm cdng b thl 4p dung phién ban dwoc néu. Di véi c4c tai liéu vién dan khdéng ghi nam cong
bd thl 4p dyng phién ban m&i nhét, bao gdm ca cac sira ddi, bd sung (néu cd).

TCVN 10736-12 (ISO 16000-12) Khong khi trong nha - Phan 12: Chién lgc 1Ay méu déi voi polycloro

biphenyl (PCB), polycioro dibenzo-p-dioxin (PCDD), polycloro dibenzofuran (PCDF) va hydrocacbon
thom da vong (PAH);

TCVN 10736-14 (ISO 16000-14) Khéng khi trong nha - Phan 14: X4c dinh téng (pha khi va pha hat)
polycloro biphenyl giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro  dibenzofuran
(PCDD/PCDF) - Chiét, lam sach va phén tich bdng séc ky khi phén gidi cao va khbi phd.

ISO 12884, Ambient air — Determination of total (gas and particle-phase) polycyclic aromatic
hydrocarbons — Collection on sorbent-backed filters with gas chromatographic/mass spectrometric
analyses

3 Thuét ngir va dinh nghia
Trong tiéu chuan nay, ap dung cac thuat ng¥ va dinh nghia sau
3.1

Hiéu suat lay mau (sampling efficiency)
% Es

Kha nang ctia thiét bi ldy mAu dé bay va git lai hop chat myc tiéu.

CHU THICH % Es 12 phén tram chét phan tich quan tam dwgc thu thap va gitr lai bdi mdi tredrng 1y mau khi nd
dugc dira vao thiét bi ldy mau khong khi va bd 1dy mau dwoc van hanh trong céc didu kién théng thuwong trong
khodng théi gian bang hodc I6n hon dwgc yéu ciu ddi voi vise sir dung dinh trede.

3.2

Hiéu suét lvu dong lwe {dynamic retention efficiency)
E

Kha nang clia mdi tredng lay mau gitr lai PCB, PCDD hodc PCDF da duoc bd sung vao by hép thu
trong dung dich thém chuan khi khéng khi dwoc hit qua bo 1dy mau trong cac didu kién binh thuwong
trong khodng thei gian bang hodc 16n hon khodng thdi gian dugc yéu cdu cho viéc st dung dinh trwéc.

3.3

PCB gidng dioxin (dioxin-like PCB)

PCB khong phai hodc mono-ortho ¢ ai lwc héa hoc voi vat nhan aryl hydrocacbon (Ah), chi ra hiéu
tng ddc sinh thai tong tw nhw 2,3,7,8-PCOD/PCDF theo WHO.

CHU THICH 1 Xem Tai liéu tham khdo [5).

CHU THICH 2 Xem Bang C.1 va Bang C.2.

8
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3.4
PCB danh dau (marker PCB)
Mot trong sau PCB.

CHU THICH Sau PCB danh d4u 1a PCB-28, PCB-52, PCB-101, PCB-138, PCB-153 va PCB-180.

3.5
Thém chuan (spiking)
Thém chuén PCB dugc danh ddu bang *Csa.

3.6
Diéc tinh tinh ndng van hanh (operational performance characteristic)
Phép do fién quan dén anh hwdng clia méi trrdmng Iy hoc va hda hoc va cac van dé bao duéng.

viDy Dién thé dong chinh, nhiét o, cung cip cac chét nhét dinh, thdi gian cai dat, khoang thdi gian van hanh
khéng dinh trudc (xem Tai liéu tham khao [1]).

3.7

MAu tring hién trwong (field blank)

M&u khéng phoi nhiém nhwng da thém chuan clia moi trwong lay miu [vi du céi loc, x5p polyuretan
(PUF), ho#c cactric l&y mau hoan chinh], dwgc mang @én hién treong va thyc hign quy trinh phan tich
dAy du, bao gém cé4c budre chiét, lam sach va nhan dang.

CHU THICH Gié trj do 14 cén thiét d& dam bao ring xay ra nhiém ban khong dang ké trong tat ca cac buéc cla
qua trinh do va dé kiém tra ngudi van hanh ¢6 thé dat dwoc mét mire chét lrgng phi hop véi nhigm vu.

3.8

Miu tring phén tich (analytical blank)

M&u khdng phoi nhiém nhung da thém chudn cia méi trwérng thudc thir hodic moi treong lay méu,
duoc thwe hién quy trinh phan tich diy dd, bao gém cac bwéc chiét, lam sach va nhan dang.

3.9
Chuan lay mau (sampling standard)
Tac nhan danh diu dwoc thém vao mai tredng Idy mau tredc khi ldy mau dé xac dinh higu suét toan

bd clia phwong phap.

ViDy PCB va PCDD/PCDF dwgc danh diu bang *Ciz

3.10
Chuén chiét (extraction standard) _
Tac nhan danh dau dwoc thém vao méi truomg Idy mau trude khi chiét va duoce ding dé tinh toan két qua.

viDU PCB va PCOD/PCDF duoc danh ddu bing Cra
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3.1
Pang loai (congener)
Cac chét thudc nhém hoa hoe PCB hadc PCOD hosic PCDF,

ViDY Bao gdm 209 tirng PCB, 75 tirng PCDD va 135 tleng PCDF.

3.12
Déng phan (isomer)
PCB ho#c PCDD hodc PCDF cé thanh phin nguyén td twong tw nhau nhung céu tric khac nhau.

vIDUY 1-clorobiphenyl va 2-clorebiphenyl 1a cac ddng phan.
4 Chir viét tat

(Xem Bang C.1va C.2)

PCB polycloro biphenyl

PCDD polycloro dibenzo-p-dioxin
PCDF polycloro dibenzofuran
TeCB tetraclorobiphenyl

PeCB pentaclorobiphenyl

HxCB Hexaclorobiphenyl

HpCB hepaclorobiphenyl

TCDD tetraclorodibenzo-p-dioxin

PeCDD pentaclorodibenzo-p-dioxin
HxCDD hexaclorodibenzo-p-dioxin
HpCDD heptaclorodibenzo-p-dioxin

OoCcDD cotaclorodibenzo-p-dioxin
TCDF tetrataclorodibenzofuran
PeCDF pentaclorodibenzofuran
HxCDF hexataclorodibenzofuran

HpCDF heptaclorodibenzofuran
OCDF octaclorodibenzofuran
PTFE polytetrafluoetylen

5 Nguyén tic

PCB, PCDD va PCDF duoc thu thap trrc tidp tie khong khi trong nha béng cach hat mau khang khi di
qua céi loc byi min dwgc hd trg bang chat hap phu cé chira bot polyueran (PUF). Hop chét bay hoi
thap gén véi bui truyén theo khong khi dugc thu thap trudc tién trén c4i loc bui. Hop chét khi di qua cai
loc va hop chét hoi tir cai loc duoc thu thap bang bay xép polyuretan.

10
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Phuwong phap co thé ap dung cho cac phong &, toa nha van phong va cac co s& cong cdng va thuong
mai ké ca cac khoang khéng gian‘mé Ién (vi dy nha xuwdng, kho va san van déng kin/cé mai che). Luu
lwong lay mau va thé tich khi ldy mau sé& phu thudc vao kich thudc clia phong va khong gian mé dugc
|y m&u. N6 ndm trong khoang t&r 1,5 m¥h dén 16 m3h theo nhiém vy do.

Méi trirrng 1y mau (cai loc va PUF) dwoc két hop va chiét cling nhau. Quy trinh chiét thwdng dwoc
dya trén quy trinh chiét Soxhiet véi dung méi toluen hodc dung méi twong dwong. Chuén
PCB/PCDD/PCDF danh diu 13Cy; dugc thém vao trudce khi ldy mau va chiét dé giam sat hiéu suét 1ay
mau va dd thu hdi. Thém chudn PCB/PCDD/PCDF danh déu 3Cy, trwdc khi ldy méu va cin thiét dé
xac dinh @6 thu hdi toan phan cla cac ddng loai PCB/PCDD/PCDF. Sy méat mau trong qua trinh chiét
va lam sach dwoc phat hién va dwoc bd chinh bang cach st dung chudn thay thé co danh ddu déng vi
nhw la chuan chiét ndi dé& dinh lvgng, cling véi chudn thu hdi duoc bd sung vao chi trwdre khi phan tich
HRGC/HRMS.

6 Thiét bj va vat lidu
6.1 Thiét bi lay mau

So dd hé théng 1y mau dién hinh nhe dwoc trinh bay tai Hinh 1 va so dd modun 14y mau dién hinh
duoc trinh bay tai Hinh 2,

Modun lay méu dwoc néu & Hinh 2 dwoc dwa trén bd Iy miu ngoai trdri ddi véi hydrocacbon thom da
vong (PAH) dugc md ta tai 1ISO 12884. Modun nay dwoc duwa trén thiét ké da cong bd (Tai liéu tham
khao [6]) va cling duwoc str dung dé xac dinh PCDD va PCODF trong khong khi xung quanh (Tai liéu
tham khao [7}). Modun cla thiét ké nay co kich thuwdc gibng nhir modun duoc md ta tai 1ISO 12884 ¢6
thé duoc diing cho lwu Iweng ldy mau tir 1,5 m¥h dén 16 m3h va tdng thé tich khong khi dén 360 m?
tiy thudc vao khd nang clia hé thdng ldy méu khdng khi dwoc ding. Cac modun cha thiét ké co ban
nay cé kich thuéc va céu hinh khéc cling c6 thé dwgc ding néu dwgc kiém tra xac nhan.

CHU THICH Van tdc b4t hat cia bd 1y mau s& phy thudc vao van tdc bé mat trong lay mau. Vi du, n6 ¢6 thé
dugc woc lwong bing Luat Stokes khi hit khang khi di qua cai loc 100 mm tai 15 m¥h sé thu dwgc cac hat nhd
hon khoang 40 pm. & leu lwgng 14y miu 6 m3fh, cac hat nhd hon 20 um s& bi batbay. Gidm lwu lugng Iy mau
xudng 1,5 m¥%h sé thu thap cac hat nhé hon 10 pm dén 12 um. Kinh nghiém cho thay déi véi phép do khang khi
trong nha, cé mdt it sai khac hoic sai khac khong dang ké trong khong khi dugc do véi cac modun Iy méu nhw
nhau tai leu lugng Iy mau khac nhau dwéi 1,5 m3h. Twong tw, ndu dung 18i vac ¢ chon lgc kich thwec (vi du
PMas hodc PMio), cO mét chit hidu (ng 1én todn bd thanh phan PCB/PCDDAPCDF cla mAu ngoai triv co mot
ngudn phét thai hop chat gén véi hat gan canh.

MOt sb hé théng 14y mau c6 kha ning cung cdp dong khong khi tir 1,5 m¥%h dén 16 m3h, mot sb co
kidm soat Iwu luong khi co thé dat trén mét dai rong dé cung cép luu lugng ldy mau dwoc yéu cau.
Gi®i han van toc ldy miu khang khi cho phép va thé tich dwgc néu tai Diéu 8. Mot s6 vi dy vé hé théng
ldy mau dugc trinh bay tai Phy luc A.
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CHU DAN

1 Modun l&y miu (xem Hinh 2)

2 Bom lay mau khong khi

3 Ddng hd thei gian

4 B3 kidm soat lwu legng (c6 thiét bi do dién t)
5 Pbng hd dém thoi gian trd

@ Khong khi di vao

b Xakhi

Hinh 1 - Sor dd hat cta mat hé thdng 1y mau dién hinh
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a) Modun ldy mau dién hinh b) So dd trién khai 6ng hat

CHU DAN

1 Léi vao dong khéng khi 8 Luwdihd tro cailge

2 Ludihd tro cai loc {twong ty véi 8) 9 Gia da cilge

3 Modun Iy miu déng bd 10 Cactric h&p thy thiy tinh (b3y PUF)

4 Xa dong khéng khi 11 Béy PUF

5 B gi céiloc 12 84 4 cactric Iwéi hd tro

6 Vaong dém kin 13 B§ d& cactric

7 Céi loc soi thach anh hoac soi thdy tinh

Hinh 2 - Modun lay miu dién hinh tich hop cai loc bui va biy PUF
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6.2 Vatlidu lay miu

6.2.1 Xop polyuretan (PUF), ngan m&, loai polyete, khéi long riéng 22 mg/em3, cét thanh cac éng
dai 76 mm x dudng kinh 62 mm, hoac kich thuéc phit hgp khéc tiy thude vao modun ldy méu duoc
ding. Ching duwoc ban san trén thi trweng. Ong PUF ¢dn phai co dudng kinh Ion hon mét chat so voi
dudng kinh trong clia catric hap phy sao cho khéng khi dwoc lay mau khéng di vong quanh éng ma di
qua dng. Lam sach dwoc tién hanh theo Didu 7.

6.2.2 Cai loc, soi vi thach anh hodc sgi thly tinh, khong két dinh, rra trwdc bang axit, co higu suét
loc 99,99 % theo khdi lwong hodc tdt hon @i véi hat nhd hon 0,5 um, hodc céi loc ¢6 kich thuée phu
hop khac tuy thudc vao modun ldy médu dwoc ding. Hidu sudt nay phai dwoc chirng nhan bdi nha
cung cép céi loc.

6.2.3 Chuén ldy mau danh du 3Cyz, xem Bang 1 va 2 dbi voi thanh phan.
6.2.4 Tam nhom, dé dong goi cai loc va bly PUF trrac va sau khi ldy mau.
6.2.5 Kep va géng tay latex hodc neopren, dé xtr Iy cailoc va bay PUF.
6.2.6 Xy ranh microlit, d& 14y chuan thu héi trén méi treong loc.

6.2.7 Béng PTFE, dé dan 6ng hit trong cdng vong xoan clia hdp bao vé.

6.2.8 Chai thuy tinh hodc cac hop chira phit hop khac, co thé day kin d& bao quan va van chuyén
by PUF va cailoc hat.

6.2.9 Binh hat 4m hodc hép lam kho chan khéng

6.2.10 Bom mang hodc bom phil hop khac

6.3 Thubdc thir phan tich

6.3.1 Toluen, chung cét trong hé thng thily tinh, chét lvong séc ky hoac thuéc bdo vé thuc vat,
6.3.2 n-hexan, chung cét trong hé thdng thiy tinh, chat lugng séc ky hodc thube bao vé thyc vat.
6.3.3 Diclorometan, chung cat trong hé théng thily tinh, chat lwong séc ky hodc thube bao vé thuc vat.
6.3.4 Axeton, chung cét trong hé théng thiy tinh, chat luong séc ky hodc thude bao vé thye vat,
6.3.5 n-nonan, chung cat trong hé thdng thiy tinh, chét lweng sic ky hoidc thudc bao vé thyc vat.

6.3.6 n-tetradecan (chét gi), chung c4t trong hé théng thily tinh, chat lweng séc ky hosc thube bao
vé thuce vat.,

6.3.7 Chuan chiét danh déu "3Cy2, xem Bang 1 va 2 v& thanh phan (xem 6.4).
6.3.8 Chuan bom danh déu 3Cyz, xem Bang 1 va 2 v& thanh phan (xem 6.4).

6.4 Chuln danh diu *Cq,

Khéi ivgng cla chudn tdy miu danh du 13Cq2 trong 100 pl dung mdi phit hop (vi du toluen hodc n-

tetradecan/n-nonan 4 %) can dugc thém vao tirng mau tai mirc ndng 86 khoang 100 fg TEQ/m? déi véi
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khoang 180 m? thé tich ldy méu dwoc néu tai Bang 1 (PCDD/PCDF) va Béang 2 (PCB). Béi véi TEQ va
WHO-TEQgcs, xem Diéu C.3.

Chuén chiét can phai duwgc thém vao méi trwong 1y méu khac nhau ngay sau khi nhan mau & phong
thir nghiém. Hdng loai danh dau Cy; duoc dung d@é dinh lwong béi vi ching ¢6 dac tinh/hoat dong
chinh xac giéng nhw PCB/PCDD/PCDF ty nhién duoc chiét trong qua trinh 1am sach, do cac dac tinh
Iy hoc va héa hoc gan nhw nhau clia ching. Chudn bom (xem Bang 1) 1a d& xac dinh i 18 thu hdi. Khéi
fwong dwoc quy dinh tai Bang 1 va Bang 2 cla chudn dugc st dung phai dwoc didu chinh phi hgp
néu khdi lwong cao hon dang ké clta cac PCB/PCDD/PCDF ty nhién dwoc dy kién trong mau. Viéc st
dung va xi ly chuén chiét va chuan thu hdi duge néu tai TCVN 10736-14 (ISO 16000-14).

Bang 1 - Ddng loai 2,3,7,8-PCDD/PCDF danh diu °Cy; dé bd sung vao mau trwéc khi ldy mau,
chiét va bom GC dé do khoang 100 fg TEQ/m® va khoang 180 m? thé tich mau

Dung dich dwee bé sung treére khi:
Dung dich: Liy miu (Chudn ldy Chiét Bom GC
téng thé tich p: mau) (chuan chiét) (chudn thu hdi)
(vi du, tinh theo toluen, n- 25
nonanj 100 100
Péng loai dwoc bd sung Téng khéi lwong

pg

13C42-2,3,7.8-TCDF 252
13C42-1,2,34-TCDD 25
130,,-2,3,7,8-TCOD 252
13C45-1,2,3,7,8-PeCOF 25
13C4,-2,3,4,7.8-PeCDF 252
13C43-1,2,3,7,8-PeCDD 258
$3C42-1,2,3,4,7,8-HxCDF 252
13C42-1,2,3,6,7,8-HXCDF - 25
13C4,-1,2,3,7,8,9-HxCDF 25
13¢,,-2,3,4,6,7,8-HxCDF 25
13C42~1,2,3,4,7,8-HxCDD 25
13¢45-1,2,3,6,7,8-HxCDD 252
1304,-1,2,3,7,8,9-HxCOD 25
13C-1,2,3,4,6,7,8-HpCOF 502
13¢,,-1,2,3,4,7,8,9-HpCOF 50
13C42-1,2,3,4,6,7,8-HpCDD 502
13C4,-OCDF 50
13¢,,-0C0D 50
2 Cae chudn ndy dugc ding dé dinh lgng ddng loai cdn lgi cda nhom clo hoa trang déng cho nhém khdng dugc thém chun.
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Bang 2 - déng loai PCB danh diu **Cy, dwoc bd sung vao mau tai cac giai doan khac nhau cla
quy trinh do khoang 0,01 ng WHO-TEQPCB/m?® gia thiét thé tich 1ay miu 180 m®

Téng khél hegng dwge bé sung vao trwée khi:

Dung dich: Lay méu Chiét Bom GC
(Chudn 14y mau) {Chudn chiét) (Chuan thu hdi)2
Téng thé tich pl:
{vi dy, tinh theo toluen, n-nonan) | 100 100 it nhat 10
Dong loai dwrge bd sung Téng khéi leong
Pg

13C,2-2,3.4,4'TeCB (60) 3600
13G,5-3,3'4,5,5-PeCB (127) 3600
13C»-2,3,3',4.5,5-HxCB (159) 3600
13C,5-3,4.4',5-TeCB (81) 3600
13C,23,3"4,4-TeCB (77) 3600
13C42-3,3'4,4',5-PeCB (126) 3600
13C42-3,3'4,4'5,5-HxCB (169) 3600
13C422,3,3',4,4'PeCB (105) 3600
13C,22,3.4,4'5-PeCB (114) 3600
13C,5-2,3'4,4'5-PeCB (118) 3600
13C452,3,4,4',5-PeCB (123) 3600
13C,2-2,3,3',4,4,5-HxCB (156) 3 600
13C47-2,3,3'4,4' 5-HxCB (157) 3600
18C12-2,3'4,4'5,5-HxCB (167) 3600
13C,2,3,3,4,4'5,5HpCB (189) 3600
13C,,-2,3' 4", 5-TeCB (70) 3600
13C,,-2,3,3',5,5-PeCB (111) 3 600
18C,2-2,23,3'4.4',5-HpCB (170) 3 600

@ Béng2 chiralyachgn PCB danh ddu '3C,, phi hep 1am chudn thu héi. il nhit mat chuln phai duge hd sung véo tieng phin
¢t chira PCB gidng dioxin.

®  Cn chi § 3én kha nang ciing riva gidi ciia PCB 127 va PCB 105 trén cac cjt c6 ban sin,

7 Chuén bi phwong tién Iy miu

Gia nhiét cai loc hat triére khi str dung & 250 °C (cai loc thiy tinh) hodc 400 °C (cai loc thach anh) trong
5 h, g6i ching trong gidy nhém da duoc trang tredc bing n-hexan, va dat ching trong hdp chira sach,
dan kin (vi dy dia Petri hodc chai thiiy tinh miéng rong dan bang bang PTFE) dé bao quan va van
chuyén d@én vj tri quan tric va ra khdi vi tri quan trdc. X Iy cn than cai loc dung kep sach.

Chiét éng PUF trong 24 h bing axeton trong binh chiét Soxhlet & khoang 4 véng/h, sau d6 chiét cai
khac trong 24 h béng toluen trong binh chiét Soxhlet & khoang 4 vong/h, va tién hanh chiét nhanh véi
pentan dé sdy khd dé dang. Sy kho trong binh hit &m dudi didu kién chan khong va dong nito' nhe
tinh khiét cao ho3c trong binh lam khé chan khéng & 40 °C.
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Cé thé phan tich dich chiét tir quy trinh chiét Soxhlet cla tirng mé dé xac dinh dd sach ban dau treéc
khi chirng nhén. ’

Pé bdo quan, dat nit PUF da dwoc lam sach trong tAm nhém dugc trang trrdc bang n-hexan. Dé
chudn b ldy mau, nit PUF duoc dat trong cactric 1dy m&u bang thiy tinh sir dung gang tay latex ho&c
polyeste va kep boc PTFE. Cactric ldy méu dwoc boc trong tm nhém da duoc trang tréec n-hexan,
dat trong hdp sach va kin khi dé bao quan va véan chuyén dén vi tri quan tréc va ra khdi vi tri quan trac.

Néu yéu cdu, cactric 1dy méu béng thly tinh co tai va cai loc ¢c6 thé dwoc dat trong modun tay méu,
va duoc dit trong hdp chira sach, kin d& bdo quan v van chuyén dén vi tri quan tric va ra khoi vj tri

quan tric.

Ong PUF c6 thé dwoc st dung lai néu dwoc lam sach phi hgp bang toluen sau mdi lan st dung. Sb
14n s& dung trwdc khi xdy ra nhitng &nh hwdng dang ké dén tinh nang khong dwoc xac dinh, nhung
khéng dugc sl dung qua 6 1an ma khdng c6 x4c nhan vé tinh nding khéng bj thay dbi.

8 Lay mau

Trwde khi ldy mau, nhikng diéu kién gidi han can xem xét phai dwoce xac dinh va ghi lai nhe duoc néu
tai TCVN 10736-12 (ISO 16000-12).

Lwa chon hé thdng bom méu phi hop va modun 1y mau theo nhiém vu do (xem Phu luc A). Lueu
lwgng déng khéng khi theo gie cla thiét bi 1dy mu khong dwgc vugt qua 10 % tée db trao ddi khéng
khi clia phong dang kiém tra. Néu téc d6 trao ddi khong khi chwa dwoc biét, thé tich khong khi dwoc
ly mau trén gi& phai khong dugc viegt qua 10 % thé tich cla phong. Liy mau thé tich nho cé thé
dwoc st dung dbi voi phong nhd, vi du phong cho tré em. Cé thé xem xét ldy mau thé tich 1on dbi véi
dién tich trong nha rat ion néu mire nhidu tap do thiét bi ldy mau tao ra khdng gay hau qua, mién Ia
nhirng quy dinh vé lwu lwong tay mau hodc thé tich khong khi d quy dinh & trén dwoc tuan thi. Tién
hanh kiém tra ro ri tredrc va sau khi ldy mau (xem Didu 9). NGt mii va hit chan khdng modun ldy méu
dé ap suat nhd nhét duoc ding trong qua trinh 1ay mau: lwu lwong thé tich phai nhd hon 5 % lwu
lwong thdng thuwéng.

L&y mau trang hién tredng tredc méi loat ldy mau,

X&c nhan hiéu suét cla thiét bj ldy mau déi véi PCB/PCDD/PCDF muc tiéu trong cac diéu kién dwoc
dy kién ngoai hién tréng trerde khi bat dau churong trinh ldy méu. Xac dinh hiéu suat |la dac biét quan
trong néu khoang théi gian Iy mau lén hon 24 h dugc tap ké hoach. Co thé thiét Iap tinh nang hoat
dong duoe chap nhan bang cach xac dinh hiéu suat lay mau, E,, trwe tiép hodc wéc tinh tiy hidu suét
Iy ddng I E,. Tham khao Phu luc B v& huwéng dén xac dinh hiéu suat 1ay mau.

Khi modun tay mau cé tai véi cai loc hat va bay PUF, can dam bac khéng bi nhiém ban, vi du do mb
héi (st dung gang tay va kep). Can dam bdo rang by PUF dwoc Iam kin phi hop trong modun, va
khéng tao ra cac kénh va khoang tréng. Dan kin ¢an than modun dy mAu (vi du diing bang PTFE) dé
dam bao khong bj ro ri.
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Trwdc khi Gt gia do céi loc bui (xem phén 9 trong Hinh 2b)] vao modun &y méu, st dung xyranh micro
lit 3& thém chudn vao bé mat ciia mat I6i vao clia I6p hip thy PUF vé6i 50 pg tirng ¥Cr-1,2,3,7,8
PeCDF, 3C12-1,2,3,7,8,9-HxCDF va 100 pg **C12-1,2,3,4,7,8,9-HpCDF ciing nhw '3C4,-2,3,4,4'-TeCB,
13C12-3,3",4,5,5-PeCB va 13Cy,-2,3,3',4,5,5-HxCB 4t c4 trong 100 pl toluen chira 4 % n-tetradecan lam
chét gi, va gir chiing mat treée khi ste dyng. Chudn thém c6 thé dugc thém vao iop hdp thu PUF
trong phong th(r nghiém ngay truéc khi ldy mau (khéng qua 24 h trede khi tay méu), néu méi treong
PUF dwoc gilr trong tl fanh 6 giam thidu that thoat tredc khi ldy mau. Quy trinh nay ¢o thé tranh dwgc
nhiém ban ngoai dia diém va cac van dé an toan ¢6 thé cdm ap dung tai dja diém.

Giadm sat dong khang khi di qua hé théng ldy miu dwoc giam sat béing thiét bi hodc thiét bi kiém soat
dong. Tién hanh hiéu chudn nhidu diém hé théng kiém soat lvu lwgng sau thang mét Ian st dung tAm
hiéu chuén dénh gia tiéu chudn, dwoc gin tam thoi & 16i vao clia thiét bi ldy mu. Céach khac, stz dung
dbdng hd do khi khd twu legng 16n néu ching dwoc kiém tra xac nhan nhu la chuén chuyén.

Thiét bi 14y mau phai dwoc hiéu chudn:

a)  Khi mua mai;

b)  Saunhiing stra chira hodc bao dudng Ion;

c)  Bét cl khi nao diém danh gia chéch khdi dwdng cong higu chuan Ion hon 7 %; hoac
d) Taitan suét dwoc quy dinh trong hwéng dan nguoi st dung.

Hiéu chuan va hiéu chun lai ddng hd do khi tai hién trwong dwoc tién hanh theo tiéu chuln chét lvong
phéng thlr nghiém, vi du str dung chun chuyén téc d dong 16 toi han da hiéu chuén.

Trong cac didu kién tai bui truyén theo khong khi rat Ion, luu Igng dong khdng khi di qua cai loc ¢6
thé gidm dang ké trong khi tdy mau, dac biét néu Ivu lwong dong khéng duoc kidm soét ty dong. Tham
chi v&i bom co kiém soét lwu lwong, tai cai loc ¢ thé trd nén qué I6n ma thiét bj co thé bi tit tw dong.
Do véy, ¢an phai thay cai loc néu luu lwong dong khdng khi thay ddi hon 10 % so véi gia tri ban dau.
Cai loc m&i cling phai dwoc thém chuén bang chuan lay mau,

Néu mong muén higu chinh thé tich 14y mau véi didu kién tidu chudn vé nhiét do va ap sut (1 013,25 hPa;
173,15 K), st dung nhiét 48 trung binh va ap suét trung binh trong 1ay mau.

Chu y hé thdng ldy mau duworc I4p dit sao cho khdng bi anh hwdng trwc tiép do gid lia. D& dam béo ldy
mau dai dién, cha y ti 1& thay ddi khéng khi trong phong trong qua trinh Iy mau twong tw v6i trong viéc
str dung binh thudng clia phong. Dé giam thiéu mikc on c6 thé do thiét bi ldy mau, c6 thé duoc tEp dat
trong mét phong bén canh hodc ngeai trdvi. Trong trudng hop nay, ndi modun ldy méu véi bd phan cia
hé théng bom st dung mét bé ndi éng (vi du dng PVC. Farbic) di qua éng néi. Tuy nhién, chii ¥ éng dai
hon, s gidm ap 1on hon va ganh naing duoc dat 1en hé théng bom. Hé théng bom nhé hon ¢ thé d&
on hon bang cach dat chang trong mét hop chixa polyuretan hoac polystyren nhw hdp chira da. Tuy
nhién, cac bién phap chd y can phai dugc thuwe hién dé hé thdng khong bi qua ndng.
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D& xac dinh gia trj trung binh dai dién cho ndng dd6 PCB/PCDD/PCDF trong khang khi, ¢o thé cén phai
tién hanh Iy mau trong khoang th&i gian twong dbi dai. Doi véi phép do théng thudng, thé tich lay
mau phai khong dwoc vuot qua 360 m? (tong duong véi khoang théi gian ldy mau 24 h tai 16 m%h
hodc 7 ngdy & 2 m¥h). Phwong phap da dwoc xac nhan kiém chieng ddi voi khodng thei gian 1én dén
bay ngay. Trong cac trwong hop dac biét, thé tich 14y mau clia thiét bj ldy mAu thé tich 16n dén
1000 m® da duoc xac nhan kiém ching.

Sau khi 1dy mau, ghi lai khodng th&i gian [dy mau, boc modun 14y mau trong tam nhdm va gi ching &
noi mat cho dén khi chiing duwgc dwa lai phong thlr nghiém. Can Iy cai loc va bdy PUF ra khdi modun
ldy mau trong phong thir nghiém va dat trong mgt hgp chdra kin béng thity tinh hoéc kim loai va bdo
quan & 4 °C hoac nhiét d thap hon cho dén khi phan tich, Gir thoi gian bdo quan cang ngén cang tét,
nhung khéng dwoc qua hai tudn. Cach khac, néu cac bién phap chi ¥ duoc tién hanh dé tranh su
nhiém ban, cactrit PUF va cai loc c6 thé dwoc dwa ra khoi modun lay mau va dat trong hop bdo quan &
dia diém lay mau.

Can phai tranh khoang thdi gian 1dy mau I&n hon 24 h ngoai trir can dat dwoce gidi han phéat hién can
thiét. B&i vi thoi gian Iy mau kéo dai, siv dung thiét bi ldy mau véi lvu lugng 4y mau lén hon can phai
dwoc xem xét, néu viéc st dung ching sé khdng pha v& Iy lwgng thong gid clia phang hodc khéng
gian bén trong dwgc quan tric hoc xuét hién tinh hudng khong chdp nhan dwoc vé tao ra mirc 6n
hodc chiém khéng gian. Nhirng ¢ai bién clia cac budc xac dinh, nhu tang tir tir ndng do clia dich chiét
hoac st dyng ky thuat MS nhay hon ciing c6 thé cho gi¢i han phat hién thap hon.

Quy tinh chiét, lam sach va phan tich dwoc md ta tai TCVN 10736-14 (ISO 16000-14).

9 Céac yéu cau toi thiéu déi voi lay mau
Phai dap (ng cac yéu cau téi thiéu sau day dé xac dinh néng do PCB/PCDD/PCDF.

a) Phai tién hanh kiém tra rd ri tredc va sau mbi quy trinh 1y mau. Modun lay mau ¢6 bd lay duoc boc
kin phai dwgc hit dén ap sudt duoce ding trong 14y mau va lwu lugng thé tich phai nhd hon 5 %
cua lwu lugng dong thdng thudmng.

b) Ma&u tring hién tredng phai dugc lay trudc mbi cude 1ay mau.
¢) Phai s dung chudn danh déu *Cy, nhu dwoc md ta tai Bang 1 va 2.
d) Dung dich chuén lady mau phai chira tetradecan 4 % lam chét gic.

e) Tilé thu hdi ddi v&i tirng chudn 14y mau phai Ién hon 50 % dwoc tinh dwa trén chuan chiét phi
hop.

f) Ndng do PCB/PCDD/PCDF trong mau trdng hién tredmg phai dudi 5 1an cac gia tri do dugc thap
nhét (tinh theo TEQ) gia thiét v&i thé tich m&u trang va thé tich mdu dwgc tay nhu nhau. Néu gia tri
tinh toan do dugc nhd hon gia tri trang hién treang, két qué bao cao dwgc xac dinh 1a nhd hon
hodc bang gi4 tri méu tréng.
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Phu luc A
(Tham khao)

Chi tiét cUa thiét bi 1ay miu

A1 Yéu cau chung

Vi dy mdt 86 hé théng ldy méu c6 thé dwoc ding dé thu thap mot cach hiéu qua PCB, PCDD va PCDF
ttr khéng khi trong nha duec trinh bay tai Phy luc nay. TAt ca thiét bj lay mdu nay déu dua trén nguyén
tic dwoc mo ta tai Didu 5 va 6.1. Trong tit ca cac trwdng hop, méi tredng 14y mau bao gém cai loc bui
sgi thiy tinh hodc sgi thach anh dat trwdc by PUF. Trong tirng tneéng hep, bay PUF duoc gidr trong
cactric Jay mau hinh try bang thly tink hosic thép khéng gi.

Puéing kinh clia n(t PUF cén bang khoang tir 2 mm dén 5 mm va Ién hon duwdng kinh trong clia cactrit
$a0 cho n6 dwge nén chat chat it. Néu khéng bi nén, khdng khi ¢é thé tao thanh dang gitra thanh éng
thay tinh cta cactrit véi PUF, dan dén sai b lay mu. Viéc nay co thé thye hién dé dang bang cach
khéng nén xdp theo chiéu doc néu xbp duoc nén vao émg; sau d6 dwgc kéo fai nhe nhang.

Néu c6 san, c6 thé st dung bd Iwa chon c& hat dau vao (vi dy PM,s hodc PMyp) néu yéu ciu.

Nguoi sir dung co thé thay thé bang cac thiét bi Idy madu khac nhung phai dap ¢ng cac yéu cau
cla tiéu chuén nay.

A.2 Thiét bjl4y miu thé tich nhé
A.2.1 Thiét bi lay mau thé tich nho theo phwong phap US EPA IP-7

Thiét bi lay méu dwoc trinh bay & Hinh A.1 duoc thiét ké& 68 van hanh & 1,2 m3fh dén 1,6 m¥/h va do on
dil nhd cho phép str dung trong cac noi & va van phong. Thiét bi 1dy m&u gdm mdt bom khéng khi va
b kiém soat kem theo @it trong mdt khoang cach am va dwoc ndi bing 6ng dén modun 1y mau chira
céi loc sgi thay tinh ho3c thach anh tron hé tro bang mét cactrit hép thu thly tinh ¢6 chira nat PUF hinh
tru (xem Hinh A.2). Thiét bi I&y mau dwoc mé ta tai Tai liéu tham khao [8] va [9].

C6 thé st dung cac bom cung cap mét lvu lwgng déng khong khi nhw quy dinh, nhung ching phai
duoc cach &m khi siv dyng trong nhirng noi & hodc van phong. Khi van hanh & 1,2 m3fh, hé thdng bom
duwoc mé ta & Tai liéu tham khdo [7] va [8] d4p tng tiéu chi v& do dn thich hop (PNC) 39 dB (nhd hon
45 dB) (xem Tai liéu tham khao [10]), mirc nay la dac trung cho mirc 6n nén frong khu vire & va van
phong tw. Tuy nhién, bom khdng khi ¢6 ban sdn co kha nang lay mau & 1,2 m¥h dén 1,6 m¥h la gan
nhw yén tinh, va cb thé gidm §6 dn clia bom ¢ mic dn Ién hon béng cach dat ching trong hdp cach
am nhw bd 1am mat x4p polystyren néu ching khdng bj qua néng.

C6 thé yéu cau khoang thoi gian ldy mau 1én dén bay ngay d& thu thap da méu dé dinh lwong mirc
thdp PCB, PCDD va PCDF trong khong khi trong nha.
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Modun ty mau (xem Hinh A.2)

Bd bom trong hdp cach &m, 51 cmx 35 cm x 21 em
Ong tay mau

Tam che phtl bui

Lu6i hé tro cai loc xéch tay

Lép céch am bang soi thly tinh

Bo d&

Bom chén khéng

B chuyén dbi dong

10 Quat

11 Lo théng

12 BG kiém soat dién t&r dé kiém soét dong, ...
13 Bdng hb 1ap chuong trinh bay ngay.

DWW~ DN b W=

Hinh A.1 — Thiét bi Iy mau khéng khi trong nha thé tich nhé véi bao cach am
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CHU DAN

1 Modun Iy mau béng nhém, bng try, dwerng kinh ngoai @ 64 mm (duéng kinh trong @ 47 mm) x dai 145 mm
¢b bd gik c4i loc bat vit

Cactric thiy tinh cho Iop hdp thu PUF, éng try, dwémg kinh ngoai & 47 mm (dwong kinh trong & 42 mm) x dai
125 mm

L&p hép thy PUF, loai polyete ngan h&, mét dé 22 mgfem?, éng tru, @ 45 mm x dai 100 mm.

Cai loc bui, s@i thiy tinh hoac sgi thach anh, tron, @ 47 mm

Lu6i hd trg, vong trén, mé 1,2 mm (50 % dién tich hd)

Vong dém kin rngm. tror {vi du PTFE), tron.

Léi vao khéng khi

X3

3

3+ ]

T EImOE W

Hinh A.2 — Modun ldy m3u dbi vé&i thiét bi ldy mau thé tich nho
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A.2.2 Thiét bi ldy mau thé tich nho VD! 3498-2

Thiét bi ldy m&u dworc chi ra & Hinh A.3 duoc thiét k& d& van hanh tai 2,7 m¥%h dén 2,8 m¥h. Thiét bi
l4y miu gbm mot bom khong khi va hop kiém soat gén kém dat trong mét khoang va dwee ndi bang
6ng dén modun Iy mau gitr cai loc soi thily tinh hodic thach anh trdn hé trg bing mét cactric hap phuy
thay tinh c6 chira ng PUF hinh try (xem Hinh A 4). Thiét bi 1dy mau dwgc md ta & Tai ligu tham khao
[11]. Hé thdng 14y mAu c6 thé dwoc mua sdn ngoai thi trudng. Dau lay mau c6 thé thay ddi cho bd
chon loc dau vao PM,s hodc PMio.

C6 thé dung bom cung cép lwu lwgng dong khdng khi, nhivng ching phéi dwoc cach am khi sk dyng
trong noi & hoac van phong. Hé théng bom dugc mé ta dap Ung tiéu chi vé& d on thich hop (PNC)
39 dB (nhd hon 45 dB), méc nay 14 d&c trung cho mirc On nén trong khu vize & va vin phong ¢a nhan.
Tuy nhién, bom khéng khi ¢ ban sén c6 kha nang lay mau & 2,7 m¥h dén 2,8 m¥h 13 gan nhw yén
tinh, va c6 thé giam dd én clia bom ¢6 mic 6n 1én hon bing cach dat ching trong hdp cach 4m nhw
bd lam mat bang x6p polystyren néu ching khong bi qua néng. Cach khac, c6 thé kéo dai éng tir
phong ra ngoai.

Cé thé yeu ciu khodng thoi gian ldy mau Ién dén bay ngay dé thu thap dG mau dé dinh lwong mie
thap PCB, PCDD va PCDF trong khong khi trong nha.
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Kich thuée tinh bing centimet
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1 Dau lay mau
2 Ong hit
388 dém

4 Ddng hd

5 Cong tac

6 Hop bao vé

Hinh A.3 - Thiét bi lay mau thé tich nho (2,7 m%h)
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Kich thwéc tinh bang milimet
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1
2
3
4

5
6

7
8
9

Tém lwu lugng (thép khéng gi), & 75 mm, chép nén & 14 mm, cao 3,5 mm

Cdng 16i vao (nhdm) cieng, anot, day tro' @ 27 mm, dwimng kinh trong & 27 mm, dudng kinh ngoai & 39 mm,
cao 15 mm, vong hé trg ngoai 50 mm

Cac phan khung (thép khang gi), chieu dai 15 mm

B d% c4i loc voi khép van (polycacbonat), tdm 40,5 mm, chidu cao 20 mm, dwong kinh trong @& 56 mm,
dwing kinh ngoai @ 64,5 mm

Vong dém cao su, dudng kinh trong @ 39 mm, d& day 5 mm

Cai loc soi thdy tinh, & 50 mm, gilra hai vong phang PTFE dwdng kinh ngoai & 50 mm, dwdng kinh trong &
40,5 mm va dudng kinh ngodi @ 50 mm, dwdng kinh trong @ 38 mm

Ludi hé trey, @ 40 mm dén 44 mm, Wy thudc vao dién tich bé mat dugc hé tro.

B3y so cap PUF, chidu dai 50 mm, & 55 mm

Bay PUF phia sau, chidu dai 50 mm, @ 55 mm véi khdng gian khéng khi giva cac Iép bot; 1&p bot hé trgy phéi
tach bit véi 1op bot so cAp bing khoang khong khi dé& ngdn ngira trd khang clia déng khéng khi

10 Cactric (6ng thép khang gi), tdng chiéu dai 135 mm, dwdng kinh trong & 50 mm, dwdng kinh ngodi @ 54 mm,

gia d& lugi hd trg 40 mm dén 44 mm. soi thy tinh ho3c gia d& vong dém & 50 mm

11 Dém {vong thép khéng gi), dwirng kinh ngodi & 49,5 mm
12 Vong dém cao su, dudng kinh trong & 49 mm, 46 day 3 mm dén 3,5 mm
13 N&i vong xoén (polycachonat), duérng kinh trong & 56 mm, dwéng kinh ngoai @ 64,5 mm, chidqu cao 20 mm,

15 8,5 mm, chi dwéng kinh trong & 10,8 mm, chi manh (12 mm)

14 Bai bc khoa
15 Tam chan, dudng kinh ngoai @ 120 mm
16 Ong hat (thép khong gi), dwdng kinh trong @ 9 mm, dwing kinh ngoai & 12 mm.

Hinh A.4 - Biu lay mau
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A.3 Thiét bi ldy miu thé tich Ion

A.34 Yéu ciu chung

Diéu nay trinh bay thiét bi ldy mau thé tich Ion van hanh & leu luong dong 16n t6i 16 m¥h va c6 thé st
dung trong nhi*rng noi ¢6 khdng gian md trong nha lén nhw phong nghe nhac, nha hat va noi fam viéc
c6 khong gian m&. Ching chi durgc stk dung trong nha va van phong khi khong thé 1ay duoc d thé tich
mau voi thiét bj ldy mau thé tich nhd hodc thé tich trung binh va viéc sl dung chung trong cac trudng
hop nay sé lam xdo tron sw thong gié thdng thudng ctia phong hoic téa nha. Can chd y ring mirc 6n
tao ra clia thiét bi ldy mau thé tich lon co thé khong cho phép viéc stv dung céc thiét bi nay trong mdi
trvdng trong nha &. Ngoai ra, nhiét tir khi xa c6 thé lam ting nhiét 46 ctia phong dén mirc khdng thoai
mai néu thiét bi ldy mau dugc van hanh trong vai gid.

Thiét bj Idy m&u duoe md ta & A.3.2 duoc thiét ké sao cho hé thdng bom c6 thé dwoc dat ngodi nha va
dwoc ndi véi modun ldy miu dwoc dat trong nha bang cac dwding dng 1y mau (6ng/voi hoac dng kim
loai). Twong tw, modun 14y mau cé thé duoc thao ra khdi thiét bj Ay méu theo 1SO 12884 nhur mo ta tai
A.3.3 va ndi voi thiét bi ldy miu bang duwéng éng Iy mau. Thiét bi ldy mau nhu mo ta tai A.3.4 cé mirc
n nhd va c6 thé st dung trong noi & va tham chi trong phéng ng trong khi moi ngudi van dang ngu.

A.3.2 Thiét bj Iy mau VDI 3498.1

Thiét bi 1dy mau dwoc chi ra & Hinh A5 duoc thiét k& dé van hanh & 16 m3h va ngoai do on, thiét bj
lay méu duoc thiét ké sao cho hé théng bom cé thé dat ngoai nha va duoc ndi véi modun 1y mau dat
trong nha bang dwéng dng lay mau (éng hoac ng kim loai). Thiét bj 14y miu gdm mét bom khéng khi
va hop kiém soat gén kém dat trong mot khoang va dwoc ndi bang 6ng dén modun 14y mau gil cai loc
s0i thiy tinh hodic thach anh tron hd tro bang mét cactrit hdp thu thiy tinh ¢6 chira nit PUF hinh try
(xem Hinh A.6). Thiét bi lay mau dwoc mo ta tai Tai liéu tham khao [12]. Hé théng 14y méu co thé duoc
mua san ngoai thi truwomng.

Co thé dung bom d& cung cép Ivu lweng dong khong khi da quy dinh, nhung cac bom nay phai dwoc
cach am khi s dung trong noi & hodc van phong.

Khoang thoi gian ldy mau tir 3 h dén vai ngay c6 thé duoc yéu cau dé thu thap dt mau dé dinh lwong
mirc thap PCB, PCDD va PCDF trong khong khi trong nha.
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Kich thudre tinh bang centimet

2
[ Y 1
1
n
1
CHU DAN
1 Léi vao khong khi 6 Quat
2 Phu ldy miu 7 B lam mat khong khi
3 cot 8 Loc b"'i,
4 Bom va hai vach cach am 9 Bong ho do khi
5 Pdng hd th&i gian 10 X&

Hinh A.5 ~ Thiét bj Iy mau VDI 3498-1
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Kich thwére tinh bdng centimet
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CHU DAN
1 BAy bot polyuretan, & 110 mm x dai 50 mm
2 Céi loc thay tinh nham hodc cai loc sgi thach anh, 120 mm
3 Cong vao
4 Sgi chi
5 Véng dém fam kin
6 Bau vao
7 Tdm che chén
8 Vong dém
9 B{ bdo vé anh sang (UVA) (khdng can cho phép do khéng
khi trong nha)
10 Ong try thay tinh

11 Sei chi

12 Gia d& cai loc (thép khdng gi)

13 Mit bich nhém véi cdng 16i vao

14 Vong dém

15 Vong dém [polytetrafluoetylen (PTFE)]
16 Mat bich nhém

17 Vong dém (PTFE)

18 Sgi chi (ddng thau)

19 Ong 16i vao (nhém), dai 200 mm, duwdng
kinh trong 100 mm

Hinh A.6 ~ Dau ldy mau VDI 3498-1
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A.3.3 Thiét bi lay mau theo ISO 12884

Thiét bi l&y mau khdng khi ngoai trdi dwoc md ta tai SO 12884 o thé dugc lam phu hop cho viee st
dyng trong nha dé thu thap PCB, PCDD va PCDF tir khdng khi trong nha & lwu lwgng 1y mau I6n (vi
du 6 m¥h dén 16 m3¥h). Thiét bi Iy mau tuong tw duoc dya trén Phueong phap Compendium clia co
quan bao vé mdi trudng Hoa Ky TO-9A dbi véi polycloro dibenzo-p-dioxin va dibenzofuran trong khéng
khi xung quanh (T4&i liéu tham khao [7]). Thiét bi lay mau cla thiét ké nay cd ban s&n réng ri trén thi
trwdrng. So' d hut cia thiét bi 1y mau duoc trinh bay & Hinh A.7. Thiét bi lay mau gdm mat thiét b
kiém soat dong, ddng hd do ap suét dé& do sv gidm ap, modun ldy méu va ddng hd dat khodng thoi
gian va éng xa khi d& dwa khi xa cach xa it nhat 3 m tinh tl thiét bj lay mau nhim ngan nglra sy tai
tudn hoan cta khang khi da 14y mau (Tai lidu tham khao [13]). Néu c6 thé, khi xa can phai dwoc théng
ra ngoai phong hodc tda nha trong qué trinh tay mau.

Modun lay mau adi voi thiét bi ldy mau nay Ia gibng véi modun dugc trinh bay tai Hinh 2. Modun bao
gdm mét gid do céi loc bang kim loai [phan 9 trong Hinh 2b)] ¢6 kha nang gi® cai loc tron kich thuéc
104 mm duge hd tro bang mdt lwéi thép khong gi voi dién tich mé 50 % va gdn véi éng tru bing kim
loai [phan 13 cdia Hinh 2 b)} c6 kha nang gir cactric chat hdp phu bang thly tinh borosilicat dwdng kinh
ngoai @ 64 mm (dwong kinh trong & 58 mm) x 125 mm. Gia d& céi loc dwoc kem v&i vong dém kin
bén trong (vi du polytetraflucetylen) dat trén mat cla cai loc. Twong tw, s& dung vong dém tro mém (vi
du bing cao su silicon) dé 1am kin khi tai trng dau chop cia cactric hap phu. Cactric hap thu thiy tinh
dwoc 16m xubng 20 mm so v&i dau thap hon dé hd trg' cho ludi thép khong gi 1,2 mm (50 % dién tich
m&) gitk I6p chat hdp phu, gdm mot ngan mé hinh try loai polyete-PUF, khéi lwgng rigng 22 mglcm3,
@ 62 mm x 100 mm dai. Cactric hdp thy thiy tinh khit véi phdn 13 [Hirh 2 b)], dwoc van vao phén 9
[Hinh 2 b)] cho dén khi cactric hip phu duoc gan kin gilva cac vong dém. Modun lay mdy duoc md ta &
Tai liéu tham khao [6] va [7]. Modun Iy mau tuong tw ¢ ban san trén thi tredng.

Thiét bi 1y mau co dd dn 1én, nhung c6 thé duoc st dung trong nha & nhirng dién tich rét Ion, noi
murc dn 1a khdng ¢in quan tam. Cach khac, modun 14y mau c6 thé dwoc dit trong nha va dugc ndi vi
bom bing dudng Iy mau di qua clra sb hodc twéng nha.
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t Modun tdy miu

2 B kiém soat dong

3 Daéng hd do chan khéng

4 Van kiém soét dong

5 Bo bién ddi dign thé (dé didu chinh lwu lwgng déng)
6 Déng hd do thei gian tré

7 Ddng hd thoi gian bay ngay

8 Ong x4, daitle 3 mdén 4 m,

Hinh A.7 - Thiét bi lay mau iSO 12884
A.3.4 Thiét bi lay mau thé tich Ion dé 6n nho

Thiét bj 1Ay mau duwéi 68y duo'c cach am sao cho nd co thé dwoc ding trong cac noi &. Thiét bi nay
duwoc mo ta trong cac tai liéu (xem Tai liéu tham khao [9], [14] va [15]). Thiét bi ldy mau c6 thé duoc
diing & dai lwu lwong tir 6 m¥h dén 16 m¥h.

Thiét bj ldy mau dwec bao boc trong mét hop kin thé cao 91 cm x 58 cm dai x rong 47 cm v6i hip thu
am t6t. Hop dwoc lam bang gd nhe ¢ khép ranh bit kin bing latex. TAm sqi thily tinh ban clng, cat d&
khit v&i xung quanh va vach ngan trong hdp la méi trwdng hdp thu am co ban. M6t mat ciia hdp cach
am c6 thé duoc thdo ra dé thanh tra va bao dudng cac chu phan bén trong clia thiét bi, néu can. Lru
fwgng khéng khi dwoc cung cip bang mét moto chan khdng theo vong (bypass) dugc ghép ciip véi b
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théng gio 16i vao khdng khi ¢6 khung céch ly v&i g rung va mét vong dém xdp ngén kin. Piéu nay cung
cAp kin khi gira mat bich cGia khung va budng & 16i vao. Thiét bi lay mau dwoc thiét ké dap tng gia tri
tiéu chi mire 8n thich hgp NC-35, dwgc so sanh voi mic dn nén trong mdt phong ngd dién hinh. Thiét
bi 1Ay mAu str dung modun 14y mau gidng nhau nhw duoc trinh bay tai Hinh 2 (dwec mé ta & A.3.3). Sor
dd hat ctia thiét bi 1dy méu duoc trinh bay & Hinh A.8.

2
S
N 3
1< 4
5
12— g € 1—6
M | T 777227777
M s S St
@ W M 19%
nonif| 5
] - L] l/ | h——'.'T
LI T | l/_'. IV
U|_| (ZZT7ATZT77
o—-7» Mt " 1IN 17 -

k=

A B
DPIIIIIrrS s Tiis:
Ei_di
)

T TIT77 777777777

ao
ool

TR AT SR ROSTRSS

{ i

AALALHHAINNANALN SAAAN AN RN

CHUDAN

Modun lay mau

Tém che pht bui

Lwéi hé tro cai loc bui

Gia d& cai loc byi

Gia d& cactrit PUF .
Hop kiém soat dién tir (b9 ki€m soat dong, déng hé thai gian,...)
Buong chan khdng va I6i vao bom

Bom chén khéng véi mé to tw lam mét, theo véng
L6i vao khong khi 1am méat mé to

10 L&i ra bom chan khong

11 Xa

12 Vach ngén &m thanh ban cing soi thly tinh

CHU THICH Ong can dwoc ndi vai 8ng xa (11) G& dwa khi xa cach xa it nhat ba mét so véi thiét bi 1dy mau va
nén dit & ngoai phang hoac toéa nha dwoc lay miu,

oo bswin=

Hinh A.8 — Thiét bi Idy miu khéng khi trong nha thé tich I&n v&i bao cach am
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PhulucB
(Quy dinh)

Xac dinh hiéu suat ldy mau hoidc hiéu suit lwu dong lyc

Hiéu suat ldy miu (£;) dwoc xac dinh bing cach thém chudn mot dung dich hop chét quan tam (hodc
la chon dai dién) bao gém ca phén Ion PCB/PCDD/PCOF bay hoi quan tam én cai loc bui dwgc hd
tro' bang cactric hap thy, sau d6 hit qua modun lay mdu ddng bd mét thé tich khong khi twong drong
voi thé tich 16n nhit sé lay.

X&c dinh higu suét [y dong luc (£)) duegc xac dinh bang cach thém chudn trec tiép chat hp phuy, dat
ching phia sau cai loc sach trong modun lay mau, va cach khac, tién hanh theo quy trinh twong tu.

D8 x4c dinh £, phai thém tirng giot dung dich thém chudn Ién cai loc, sao cho dé tai ddng déu va tranh
s quéa bédo hoa. Dé xac dinh E;, bom can than dung dich thém chuan vao bé mit & 16i vao cla lop hap
thu theo cach sé &p dung cho dung dich di qua ddng déu bé mét va véi mot do day khong quéa 1 cm.
Dung dich thém chuén phai & trong mét dung méi bay hoi, nh n-hexan hoc diclometan. Mdrc d6 thém
chudn phai twong &ng véi it nhét 3 13n nhung khdng qua 10 1an ndng dd cac hop chét myc tigu dwoc
dy doan trong khdng khi dwgre hit qua modun 1y mau. Cai foc da thém chudn hodc I6p hdp thu phai
duoc sy khd trong khodng mét gi¢ & mot noi sach, tranh 4nh sang chidu truc tiép vao trwde khi hat
khéng khi qua hé théng.

Tdc @6 lay mau va khoang thoi gian 14y mau phai twong tw nhw dwoc lap ké hoach trong chuong
trinh. Nhiét dé xung quanh trong phép thir ciing phai xap xi voi nhiét do dy kién trong khoang théi
gian lay mau.

D& xac dinh higu suit 4y mdu, chit hdp phu va cai loc da thém chudn phai duwgc phan tich riéng biét
va lay Ivong thém chuan ban d3u trir di cac chat con gilt lai trén céi loc dé tinh hiéu suat [dy mau. Dé
x&c dinh hiéu suét fu dong luc, chi chét hp thu duoc phan tich.

Higu sudt Iy mau d6i véi mot chét phan tich, tinh theo phan tram, dwoc tinh theo Cang thire (B.1):

E,=—"x100 (1)

My — g

Trong do

m 13 khéi kegng chét phan tich dugc chiét khoi chét hap thy sau khi khéng khi dwoc hut qua chat
hép thy, tinh bang picogam (pg);

mo la khdi lwgng chét phan tich dwoc ap dung ban dau cho cai loc, tinh bing picogam (pg).

mg ta khbi lwgng chét phan tich con gitr lai trén cai loc sau khi khéng khi du'(rc hat qua né, tinh
béing picagam (pg).

Higu sudt ldy m3u phai trong khodng tir 75 % dén 125 %. Khong chap nhan cac tredng hop ¢ hidu
suat ldy mau nhd hon 50 % hodc I6n hon 150 %.
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Hiéu sudt gilr déng luc, tinh bing phan tram dugc tinh theo Céng thire (B.2):

E, =2x100 (B.2)
My

Trong d6 mo la khéi lwong chat phan tich duwoc ap dung ban dau voi Iép chét hap thy, tinh bing
picogam (pg).

% E, thong thudng duoc tim thay x4p xi bang hodc thap hon mat chit so véi % Es dbi voi cac hop chét
hiru co ban bay hoi. Khodng duwec chdp nhan ap dung cho % E; twong tw véi % Es.
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Phuluc C
(Tham khao)

Céu tric, doc tinh va tinh toan dé doéc twong dwong

C.1 CAu tric tdng quat ciia PCB, PCDD va PCDF

Bang C.1 - Céu tr(ic cia PCB, PCDD va PCDF va mét s6 déng phan cé thé

9 1 9 1
2
3
s6 6 4 6 4
Nado c, Sy ol ,
FCB PCDD PCDF
Polyclo héa biphemy Polyclo héa dibenzodioxin Polyclo héa dibenzofuran
$é dong phén PCB $é ddng phén CDD $6 ddng phan CDF
1 3 2 4
2 12 10 16
3 24 14 28
4 42 22 38
5 46 14 28
6 42 10 16
7 24 2 4
8 12 1 1
9 3 —_ -_
10 1 - —
Téng 209 75 135
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€.2 CAu triic ctia cac PCB ddng phang lwa chon

Bang C.2 - Céu trac cua 12 polycloro biphenyl dong phéng Iwa chon

Tén UICPA va tén déng nghia Cong |Khdilwong
thirc thype | phan tir Cong thire cdu tao
nghiém .
g/mol

3,3'4 4'-tetraclorobipheny! (3,3'4,4'-TeCB) Cq2HgCly 2919 al o
PCB 77
3,4,4',5-tetraclorobiphenyl (3,4,4,5-TeCB) C12HsCly 2818 o
PCB 81

Cl
2,3,3'4,4"-pentaclorobiphenyl (2,3.3',4,4-PeCB) Cq2HsCls 326,4 & 5 &
PCB 105
2,3,4.4' 5-pentaclorobiphenyl (2,3,4,4',5-PeCB) CyzHsCls 3264
PCB 114 c cl

Cl
2.3'4,4' 5-pentaclorobiphenyl (2,3',4,4',5-PeCB) C42HsCls 3264

Ci Cl

PCB 118

Cl
2'3,4, 4" 5-pentaclorobiphenyl (2',3,4,4°,5-PeCB) Ci42H5Cls 3264 ¢ p

|

PCB 123

ci
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Bang C.2 - (két thuc)
Tén UICPA va tén Congthirc | Khoilrong «
déng nghia thye nghiém p?:,{::;" Cong thirc chu tao
Cl Cl
3,3',4,4",5-Pentaclorobiphenyl (3,3'4,4' 5-PeCB)
PCB-126 C12HgCls 326,4 cl Q O cl
Cl
Ci o] Cl
23,3 4,4 5-hexaclorobiphenyl (2,3,3' 4,4',5-HxCB)
PCB-156 C42H Clg 360,9 cl Q O Cl
Cl
Ct Cl Ct
2,3,3' 4,4’ 5-Hexaclorobiphenyl (2,3,3',4,4,5-HxCB) / \
PCB-157 Cy2H4Clg 3609 Cl cl
Cl
Ci cl
2,3'4,4' 5,5 Hexaclorobipheny! (2,3'4,4",5,5"-HxCB)
PCB-167 CyoHsClg 360,9 Cl Q O Cl|
Cl Cl
Cl Cl
3,3'4,4,5,5-Hexaclorobiphenyl (3,3',4,4,5,5-HxCB)
PCB-169 Cy2H, 05 360,9 Cl Q O Cl
Cl Cl
Cl Cl Cl
2,3,3'4,4'.5,5"-Heptaclorobiphenyl (2,3,3'4,4'5,5- / \
HpCB) Cy2HaCly 396,3 Ci Cl
PCB-189 —

Cl o]
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C.3 Déc tinh va tinh toan d6 déc twong dwong doi véi PCDD/PCDF va PCB

Trong méi trwdng, PCDD/PCDF d3c biégt khong bao gior xuét hién nhu mot hop chat don 1é nhwng luén
judn 1a hdn hop phirc chét gén voi hop chét khac co céu trae lién quan (“gidng dioxin”) nhw PCB.

Hé théng TEQ si» dyng 2,3,7,8-TCDD Jam chudn véi ddc tinh cla cac hop chét khac duge so voi do
déc twong dwong (TEQ). Viéc chudn héa nay dugc dya trén gid thiét PCDD/F va hop chat gidng
dioxin hoat ddng qua co' ché hoat dong nhu nhau. Hiéu (rng ddc dugc danh gia qua nghién cleu dgc
tinh tidu man tinh va ti cac dac tinh hoa sinh nhat dinh nhw kha nang gan vat nhan Ah.

Kha nang gay doc ctia mot ddng loai don 1é dwgc chi thi qua hé sb d§ déc twong dwong (TEF) clia n6
mb i trng ddc tinh lién quan dén hiéu (ng doc cla 2,3,7,8-TCDD. Pé tinh toan TEQ, lwong hoac
ndng d6 clra mdi ddng loai trong (ing duge nhan véi TEF twong (ng. Khi tAt ca déng loai dugce néu 1a
“twong duong 2,3,7,8-TCDD", don gidn chiing c6 thé cong v&i nhau va két qua TEQ dai dién cho téng
dée tinh ctia hén hop.

Tham chi néu van con nhitng xem xét khdng chac chén déc tinh ciia PCDD/PCDF, hé s6 dd ddc tvong
duong qudc té (I-TEF) da duoc thiét lap bdi NATO/CCMS (Tai liéu tham khao [16]) (xem Bang C.3) va
gan day bdi WHO (Tai liéu tham khao [5]) tiéu chuén hoa ddc tinh clia 2,3,7,8-Cl thé nhom dioxin va
furan va PCB gibng dioxin. Ddi véi tht ca dong loai khac ¢ thé c6 trong mau, gia tri TEQ dwgc &n dinh
bang khéng (zero).

Ké hoach NATO/CCMS da dwoc qubc t& chap thuan 1am so s& dé xac dinh TEQ. Trong nhitng ndm
gén day, doc tinh ciia PCDD/PCDF duoc bao cao chl yéu theo I-TEQ.

Phan I&n ké hoach TEQ gan day, dwgc Td chirc Y té thé gidi (WHO) va Chwong trinh quéc té vé An
toan hoa chét (IPCS) phat trién, tidu chuén héa dac tinh cta 17 déng loai dioxin va furan va lan dau
tién tidu chudn hoéa 12 PCB gidng dioxin (T4i liéu tham khao [5]). Nhitng xem xét PCB da dwoc liét ké
trong d& xuét clia WHO cho thay ddc tinh ¢6 thé so sanh nhw PCDD/PCDF vai nguyén t clo thé chd
tai vi tri 2,3,7,8. Dac tinh nay phan anh kién thire hién tai vé higu &ng déc ciia PCDD/PCDF va PCB
giéng dioxin (xem Bang C.3).

Cach tiép can WHO-TEQ duoec lién két vai khuyén cdo clia WHO xem xét lwgng cho phép hang ngay
(TDI) ddi v&i con ngudi khong duoc vgt quéa tir 1 pg dén 4 pg WHO-TEQ/kg trong lweng co thé (ké
céd PCB). TDI khuyén cao duroc dya trén hiéu (ng toi han (bao gém hé phét trién, sinh san, hoc mon,
mién dich va hiéu (ng phan (ng than kinh), mbi quan hé liéu-dap (ng va ngoai suy nguy co dinh
lwgng.

Trong ngi canh danh gia riii ro hoi nhap quéc té, can dwa trén phan |on kién thire hign thdi, hop ty G&
danh gia hé thdng WHO-TEQece va dé thao luan WHO-TDI nhir mdt thang danh gia dé danh gia rdi ro

trong twong lai & mirc dd qudc té.

Thuwdng tién hanh tinh két qua PCDD/PCDF TEQ béng cach s dung hé s6 dd doc twong dwong qubc
té (I-TEF) cha NATO/CCMS (xem & trén). Viéc tinh toan TEQ clia PCDD/PCDF va PCB giéng dioxin
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(dong phang va khéng phai ortho-PCB) chi cé thé sl dung hé sé dé ddc twong dwong clia WHO
(WHO-TEQecs). Ca hai chwrong trinh tinh toan la khong tuwong thich (xem Bang C.3). Do trwdng hop
mét s6 nwée tinh todn theo (I-TEQ) NATO/CCMS va mét s6 nwéc khac tinh theo WHO (WHO-TEQgcs)
14 bét budc, nén két qua va chwrong trinh tinh toan phai dwoc béo céo.

Bang C.3 — Hé s6 46 ddc twong dwong WHO (WHO-TEF) (Tai ligu tham khao [5]) va

hé s6 dd ddc twong dwong quoc té (I-TEF) (Tai fiéu tham khao [16])

Dong loai WHO-TEF I-TEF
2,3,7,8-TCOD 1 1
1,2,3,7,8-PeCDD 1 05
1,2,3,4,7,8-HxCDD 0,1 0.1
1,2,3,6,7,8-HxCDD 0.1 0.1
1,2,3,7.8,9-HxCOD 0,1 0.1
1,2,3,4,6,7,8-HpCDD . 0,01 0,01
ocoD ' 0,000 3 0,001
2,3,7,8-TCDF 0.1 0,1
1,2,3,7,8-PeCDF 0,03 0,05
2.3,4,7,8-PeCDF 03 0.5
1,2,34,7.8-HxCOF 0,1 0.1
1,2,3,6,7,8-HXxCDF 0.1 0,1
1,2,3.7,8.9-HxCDF 0,1 0,1
2,3,4,6,7,8-HxCDF 0,1 0.1
1,2,3,4,6,7,8-HpCDF 0,01 0,01
1.2,3,4,7,8,9-HpCDF 0,01 0,01
OCDF 0,000 3 0,001

Khong ortho PCB
3,4,4'5-TeCB (81) 0,000 1 -
3,3'4,4-TeCB(77) 0,000 3 —
3,344’ 5-PeCB (126) 0.1 -
3,3,4,4'55-HxCB (169) 0,03 -

Mono-ortho PCB
23,3'4.4"PeCB (105) 0,000 03 —

]
2,344 5-PeCB (114) 0,000 03 e
2,3',4,45-PeCB (118) 0,000 03 -
23,4,4'5-PeCB (123) 0,000 03 —
2.3,34,4'5-HxCB (156) 0,000 03 —
2,3,3'4,4'5-HxCB (157) 0,000 03 o
2,3'4,4'55-HxCB (167) 0,000 03 -
2,3.34,4'5,5-HpCB (189) 0,000 03 -
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hé théng do tw dong

[2} 1S0 12219-1, Indoor air — Road vehicles — Part 1: Whole vehicle test chamber - Specification and
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compounds by sorbent tube/thermal desorption/capillary gas chromatography — Part 1; Pumped
sampling
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and other semivolatile industrial organic chemicals. Anal. Chem. 1982, 54, pp. 592-594

[7] EPA Compendium Method TO-9A, Determination of polychiorinated, polybrominated and
brominated/chlorinated dibenzo-p-dioxins and dibenzofurans in ambient air. Compendium of
Methods for the Determination of Toxic Organic Compounds. In: Ambfent Air, 2nd ed., EPA Report
No. EPA/625/R-96/010b, U.S. Environmental Protection Agency, Research Triangle Park, NC,
USA, 1999

[8] WiLsoNn, NK., KuLHMmaN, M.R., CHUANG, J.C. Sampling polycyclic aromatic hydrocarbons and
related semivolatile organic compounds in indoor air. Indoor Air 1991, 4, pp. 513-523

[9] WINBERRY, W.T., FOREHAND, L., MURPHY, N.T., CEROLI, A., PHINNEY, B., EVANS, A. Methods for
determination of indoor pollutants: EPA methods. Noyes Data Corporation, Park Ridge, NJ, USA,
1993

[10] BERNANEK, L.L., BLAZIER, W.E., FIGWER, J.J. Preferred noise criterion (PNC) curves and their
application to rooms. J. Acoust. Soc. Am. 1971, 50, pp. 1223-1228

[11]VD! 3498-2, Messen von Immissionen— Messen von Innenraumluft— Messen von
polychiorierten Dibenzo-p-dioxinen und Dibenzofuranen; Verfahren mit kleinem Filter [Ambient air
measurement — Indoor air measurement — Measurement of polychlorinated dibenzo-p-dioxins
and dibenzofurans; Method using small filters)
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Newsl. 1976, 28, pp. 7-8
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