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and gas chromatography using MS or MS-FID

HA NOI - 2016



TCVN 10736-6:2016

L&i n6i dau

TCVN 10736-6:2016 hoan toan twong dwong véi ISO 16000-6:2011.

TCVN 10736-6:2016 do Ban ky thuat tiéu chudn qudc gia TCVN/TC 146 Chat luong khéng khi bién
soan, Tdng cuc Tiéu chudn Do lvdng Chét lvong dé& nghj, B6 Khoa hoc va Cong nghé céng bé.

Ba TCVN 10736 (ISO 16000) Khdng khi trong nha gbm céc phan sau:

TCVN 10736-1: 2015 (ISO 16000-1:2004) Phén 1: Céc khia canh chung cda ké hoach Idy méu,
TCVN 10736-2:2015 (1ISO 16000-2:2004) Phén 2: K& hoach ldy méu formaldehyt,

TCVN 10736-3:2015 (ISO 16000-3:2011) Phan 3: Xac dinh formaldehyt va hop chét cacbonyl khac
trong khéng khi trong nha va khdng khf trong budng thtr — Phuong phap Ay mau chi déng;

TCVN 10736-4:2015 (ISO 16000-4:2011) Phdn 4: Xéc djnh formaldehyt — Phuong phép ldy méu
khuéch tan;

TCVN 10736-5:2015 (ISO 16000-5:2007) Phén 5: Ké hoach I4y méu déi véi hop chét hitu co bay

hoi (VOC);

TCVN 10736-6:2016 (1ISO 16000-6:2011) Phdn 6: Xac dinh hop chét hiu co bay hoi trong khéng
khi trong nha va trong budng thtr bang céch Idy mau chd dong trén chat hdp phy Tenax TA®, gidi
hép nhiét va sac ky khi str dung MS hodc MS-FID;

TCVN 10736-7:2016 (ISO 16000-7:2007) Phan 7: Chién luoc dy mau dé xéc dinh ndng dé soi
amidng truyén trong khong khi;

TCVN 10736-8:2016 (ISO 16000-8:2007) Phan 8: Xéc djnh thoi gian heu trung binh tai ché cla
khdng khi trong céc toa nha dé xac dinh déc tinh cac diéu kién théng gi6;

TCVN 10736-9:2016 (ISO 16000-9:2006) Phan 9: X4c djnh phét thai cia hop chét hitu co bay hoi
tiv cac san pham x&y dyung va db ngi that - Phuong phap budng the phét thai;

TCVN 10736-10:2016 (ISO 16000-10:2006) Phan 10: Xac dinh phét théi ciia hop chat hiku co bay
hoi tir céc sdn phadm xay dung va db noi that — Phuong phap ngan thir phat thai;

TCVN 10736-11:2016 (ISO 16000-11:2006) Phén 11: Xéc djnh phét thdi cGa hop chét hiru co bay
hoi ti céc sén phdm xay dung va db néi théat — LAy mau, bdo quan méu va chudn bj méu thi;

TCVN 10736-12:2016 (ISO 16000-12:2008) Phén 12: Chién leoc fdy méu ddi véi polycloro bipheny!
{PCB), polycioro 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) polycioro

biphenyl giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycioro dibenzofuran (PCDD/PCDF) —
Thu thap mau trén cai loc dugc hd trg bang chét hap phu;

TCVN 10736-14:2016 (ISO 16000-14:2009) Phén 14: Xac dinh téng (pha khi va pha hat) polycloro
biphenyl gibng dioxin (PCB) va polyclore dibenzo-p-dioxin/polycloro dibenzofuran (PCOD/PCOF) —
Chiét, Iam sach va phaén tich bang s&c ky khi phan gidi cao va khéi pho.
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B4 1SO 16000 Indoor air ¢dn c6 cac phén sau:

- 1SC 16000-15:2008 Iindoor air - Part 15: Sampling strategy for nitrogen dioxide (NO2)

- I1SO 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

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

~1S0 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

- 1SO 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 materiats

- 180 16000-24:2009 Indoor air — Part 24: Performance test for evatuating the reduction of volatile
organic compound (except formaldehyde) concentrations by sorptive building materials

- 1SO 16000-25:2011 Indoor air — Part 25: Determination of the emission of semi-volatile organic
compounds by building products -- Micro-chamber method

~ 1SO 16000-26:2012 Indoor air — Part 26: Sampling strategy for carbon dioxide (CO3)

- 1S0 16000-27:2014 Indoor air — Part 27: Determination of settled fibrous dust on surfaces by SEM
(scanning electron microscopy) (direct method)

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

- 180 16000-29:2014 Indoor air - Part 29: Test methods for VOC detectors
=150 16000-30:2014 Indoor air — Part 30: Sensory testing of indoor air

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

- 180 16000-32:2014 Indoor air ~ Part 32; Investigation of buildings for the occurrence of pollutants
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L&i gioi thigu

TCVN 10736-1 (1ISO 16000-1) thiét Iap cdc yéu clu chung lién quan dén phép do cac chat & nhiém
khang khi trong nha va cac diéu kién quan trong dugc quan sat trudc hodc trong qua trinh 1ay mau
clia tirng chat & nhiém hodc nhom chét 6 nhiém. Khia canh cla viéc xac dinh (ldy mau va phén
tich) va chién luoc 14y mau cla cac chat & nhiém hodc nhém chét 6 nhidm cu thé dwoc quy dinh
trong cac phén sau clia bd TCVN 10736 (1ISO 16000).

TCVN 10736-5 (ISO 16000-5) (gidi quyét chién lwoc ldy mau VOC) 1a mdt két ndi gitva
TCVN 10736-1 (ISO 16000-1) (tiéu chuan chung thiét 1ap cac nguyén tac) va tiéu chudn nay, dé
cap dén 14y mau va phép do phan tich.

1SO 16017 (xem Diéu 2 va Tai ligu tham khao [8] va I1SO 12219 BT cling tap trung vao phép do
hop chét hiru co bay hoi (VOC).
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Khéng khi trong nha -

Phan 6: Xac dinh hgp chat hiru co bay hoi trong khéng khi trong
nha va trong budng thir bang cach lay mau chi dong trén chat
hap phu Tenax TA®, giai hap nhiét va sac ky khi st dung MS hoac
MS-FID

Indoor air -

Part 6: Determination of volatile organic compounds in indoor and test chamber air by

active sampling on Tenax TA® sorbent, thermal desorption and gas chromatography using
MS or MS-FID

1 Pham vi ap dung

Tidu chuan nay quy dinh phwong phép xac dinh hop chét hiru co bay hoi (VOC) trong khéng khi trong
nha va trong khong khi da ldy mau dé xac dinh su phat thai cia VOC tir cic san phdm hodc vét lidu
xdy dung va cac san phdm khac dugc ding trong méi truding trong nha str dung bubng thlr va ngan
thte. Phuong phap st dung chat hap phu Tenax®! sau d6 giai hdp nhiét (TD) va phan tich séc ky khi
(GC)¥ diing mdt hodc nhidu cdt mao quan va detector ion héa ngon Iiva (FID) vashodc bing detector
khéi phd (MS).

Phuong phap nay c6 thé 4p dung cho phép do VOC khéng phan cuce va it phan cyc & ndng dd tir dudi
mot microgam trén mét khdi dén vai miligam trén mét khdi. St dung nguyén Iy dwoc quy dinh trong
phuong phap ndy cling c6 thé phan tich duge mdt s hop chét hiu co rét dé bay hei (VWOC) va hop
chét hiru co ban bay hoi (SVOC) (xem Phy luc D).

2 Tailiéu vién dan

Cac tai liéu vién dan sau rat can thiét cho viéc ap dung tiéu chudn nay. D&i voi cac tai lidu vién dan
ghi nam cdng bd thi ap dung phién ban dwgc néu. DI vai cac tai lidu vién dan khang ghi ndm cdng
bd thi ap dung phién ban méi nhat, bao gdm ca cac stra ddi, bd sung (néu cd).

TCVN 10736-1: 2015 (ISO 16000-1:2004) Khéng khi trong nha — Phén 1: Céc khia canh chung cla ké
hoach lay méu,

"Tenax® |4 t&n thwong mai cda mot san pham duee cung cép b&i Buchem. Thong tin nay dura ra chi tao thuén lgi
cho ngudi st dung tiéu chudn va khdng phai 14 xac nhan cba tiéu chudn v& san phdm nay. Co thé dung céc san
pham teong duong néu ching cho két qua twong tu.
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TCVN 16017-1:2000, Indoor, ambient and workplace air — Sampling and analysis of volatile organic
compounds by sorbent tubesthermal desorption/capiilary gas chromatography - Part 1: Pumped
sampling (Khdng khi trong nhd, khéng khi xung quanh, khong khi ving lam viéc - Lay méu va phén
tich hop chat hivu co bay hoi béng dng hap phy/gidi hdp nhiét/séc ky khi mao quén - Phan 1: Ly méu
béng bom).

3 Thuat ngir va dinh nghia
Trong tiéu chuan nay, 4p dung cac thuét ngir va dinh nghfa sau.

31

Hop chat hiru co ban bay hoi (semi-volatile organic compound)
SVOC
Hop chét hiru co ¢6 diém séi trong khoang tir (240 °C dén 260 °C) dén (380 °C dén 400 °C).

CHU THICH 1 Phén loai ndy do Té chirc Y té thé gidi ' dua ra.

CHU THICH 2 Diém s6i clia mdt sé hop chét 12 kho hodic khéng thé xac dinh dwee béi vi chiing phan hily trudc
khi chiing s6i tai 4p suat khi quyén. Ap suét hoi 13 tigu chi khac d& phan loai tinh bay hoi cia hop chét ¢ thé
duwgc diing d8 phan loai c4c chét hiru col'®),

3.2
Hop chat hiru co bay hoi (volatile organic compound)
voc

Hop chét hivu co c6 dim sbi trong khodng tir (50 °C dén 100 °C) dén (240 °C dén 260 °C).

CHU THICH 1 Phan loai nay do Té chirc Y té thé gidi 4 duva ra.

CHU THICH 2  Biém s6i clia mdt sb hop chit 1a kho hodc khdng thé xac dinh bdi vi chiing phan hiy truéc khi
ching sdi tai ap suét khi quyén, Ap suat hoi 14 tiéu chi khac dé phan loai tinh bay hoi clia hep chét ¢6 thé dwoc
ding @& phan loai cac chat hvu co 1191,

33

Hop chét hivu co rat dé bay hoi (very volatile organic compound)
vvocC

Hop chat hivu co ¢6 diém sdi trong khoang tir <0 °C dén (50 °C dén 100 °C).
CHU THICH 1 Phén loai nay do T8 chirc Y té thé gi¢i M dua ra.

CHU THICH 2 Didm sbi clia mét s hop chét 13 kho hodic khdng thé xac dinh bdi vi chiing phan hily trudc khi

ching séi tai 4p suat khi quyén. Ap suét hoi Ia tidu chi khac d& phan loai tinh bay hoi clia hgp chit c6 thé dugc
diing d& phan loai cac chét hiru co 19),
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Téng cac hop chat hivu co bay hoi (total volatile organic compounds)

TVOC

Tdng céc hop chét hiru co bay hoi, dwgc ldy miu trén Tenax TA®, rlka gidi trong khoang va ké c3
n-hexan va n-hexadecan trén ¢t mao quan khéng phan cyc, dugce phat hién vdi detector ion hda ngen
Iira (TVOC-FID) hodc detector khdi phd (TVOC-MS), va duge dinh Iwgng bing chuyén di tdng dién
tich ctia séc db trong clva s6 phan tich d6 thanh khdi lvgng danh dinh st dung hé sb dap (ng séc ky
ai v&i toluen (twong dwong toluen).

CHU THICH  Trong khi tiéu chudn nay quy dinh viée xac dinh timg VOC, trong thuc té thwing dwa ra mt gia tri
ndng d6 don 18 d& dac tinh héa tong legng VOC hién cb trong khéng khi. Gia tri nay dwoc goi ta gia tri TVOC
{xem 11.3 va Diéu 13). Can phai nh4n manh ring gia tri TVOC thu dugc phu thudce véo phuong phap Iy mau va
phuong phép phan tich dwoc diing, va do vay ¢an phai md ta day du cac phuong phap nay khi dién gii.

4 Nguyén ly

Thé tich m&u khi 63 do duorc Iy tir khdng khi trong phdng, trong budng thlr phat thai (xem TCVN 10736-9
(tSO 16000-9) hodc ngan thir phat thai (xem TCVN 10736-10 (ISO 16000-10) béng cach hit qua mot
(ho#c nhidu) éng hép phy c6 chiva chét hdp phy Tenax TA®, Ong hdp phu gi lai hgp chét hitu co bay
hoi (VOC), va sau d6 cac hop chét dwee phan tich trong phang thir nghiém. Cac VOC da lay mau dugc
gidi hap bang nhiét va dwoc chuyén bang ddng khi mang qua by lanh hoac by hap phy vao may séc ky
khi v&i mdt ho3c nhidu cdt mao quan va detector ion héa ngon Itra va/hodc detector khdi phd.

5 Thubc thir va vat liéu
5.1 Hop chat hiru co bay hoi dé hiéu chuén, chat lvong séc ky,

5.2 Dung méi pha lodng, dé chuan bi dung dich tron 1an hiéu chuan dé thém chudn, chat lugng sac
ky, khong co cac hop chét cling riva giai véi cac hgp chat quan tam (5.1).
CHU THICH Trong hau hét cac trveng hop, hidu qua st dyng dung mai pha lodng bay hei nhidqu hom dang ké

50 v&i VOC dugc phan tich. Metanol néi chung dap (g tiéu chi nay. D@ liéu vé sirc khde va an toan déi voi hop
chét hiru co dwoc dua ra, vi du nhu trong Phidu an toan héa chat quéc té (ICSC) @4,

5.3 Tenax TA®, c& hat 0,18 mm dén 0,60 mm (30 mesh dén 80 mesh).

Tenax TA® 12 polyme x4p trén nén 2 6-diphenylenoxit. Tenax TA® thuong pham cé chra leong tap
chét phai duoc loai bd trwdc khi st dung chiing dé 14y mau VOC. Tién hanh 1am sach béng sdy én
nhiét Tenax TA® trong dong khi mang tinh khiét. Lwa chon diéu kién lam sach sac cho khéng xay ra sw
phéan hiy polyme, vi du tai nhiét @& 300 °C trong 10 h st dung dong khi mang ¢6 lwu lwgng 50 mU/min
dén 100 mUmin cho éng Idy mau nhdi sén. Nhdi Tenax TA® @3 dwoc lam sach treéc khi dwa vao dng
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thy mau dugc dén kin va bao quan trong hdp chia kin, khang co phét thai. Kidm tra hiéu qua cla quy
trinh 1am sach béng céch tién hanh phan tich chit hap phu da tam sach.

CHU THICH Ong chira chat hdp phy a3 nhdi trdre, da duoc 1am sach va dng han kin hai d4u ¢6 ban sén.

5.4 Khéng khi tiéu chuan, ndng do da biét clia hop chat quan tam, dwgc chudn bj bang mat quy
trinh dwee cdng nhén. Cac phwong phap dugc quy dinh tai SO 6141 1 va c4c tiéu chuén thich hop
clia bd 1SO 6145 @ 12 phi hop.

Chudn bj khong khi tiéu chuén twong deong khoang 100 pg/m3. Néu quy trinh khong 4p dung trong
diéu kién cho phép thiét Iap truy xuét ddy dG ndng do tao ra dén chuin dau clia khéi lwgng valhosc thé
tich, hodc néu tinh tro héa hoc cda hé thdng chung khdng dugc dam bao thi phai xac nhan néng dé khi
str dung mdt quy trinh o Yap.

5.5 Ong hip phu tiéu chuin, d5 nap bang cach thém chudn tir khdng khi tiéu chudn (5.4), dwoc
chudn bi bing cach cho mat thé tich khdng kh! tiéu chuén da biét chinh x4c di qua éng hdp phy, vi dy
béng cach bom.

Thé tich ca khong khi dwoc lay phai khdng droc vret qué thé tich da qua clia td hop chét phan tich-
chét hap phy. Sau khi nap, tach ra va 1am kin éng. Chudn bj chuan moi véi tirng mé mau. Dai voi
khong khi trong nha va khang khi trong budng thir, nap vao éng hip phu véi 100 mL, 200 mL, 400 mL,
1L, 2L, 4 L hodc 10 L khdng khi tiéu chudn 100 pg/m? da chon.

5.6 Hon hop dung dich hiéu chuan dé thém chun long

5.6.1 Yéu cau chung. B3 on dinh va thi gian bdo quan an toan clia hdn hep dung dich hidu chuan
phai dwge xac Ginh. Phéi chudn bi dung dich tiéu chudn méi pht hop hodc néu co bing chimng vé su
detori hoa, vi du phan ing giva cac con va keton. Nong do dung dich higu chuan phi hop thay dbdi phu
thudc vao mirc chat phan tich muc tiéu du kién trong tieng mé mau. Vi du chuén bi dung dich cho mét
khoang 4&p dung dugc néu tai 5.6.2 dén 5.6.6.

5.6.2 Dung dich chiva khoang 10 mg/mL tirng hop phan. Lay 50 mL clia dung mdi pha loang cho
va0 binh dinh mic 100 mL. Can chinh x&c 1 g médt chat hodic cac chét quan tdm cho vao binh dinh
mirc 100 mL, bat Gau véi chét bay hoi it nhét. Lam day dén 100 mL bang dung mdi pha long, day
binh va Jac déu.

5.6.3 Dung dich chira khoang 1000 ug/mL tirng hop phan long. Lay 50 mL dung méi pha lodng
cho vao binh dinh mdee 100 mL. Thém 10 mL dung dich 5.6.2. Lam d4y dén 100 mL bing dung méi pha
loang, day binh va lic déu.

10
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5.6.4 Dung dich chiva khoang 100 pg/mL tirng hop phan 1ong. Lay 50 mL dung méi pha lodng cho
vao binh dinh m&c 100 mL. Thém 10 mL dung dich 5.6.3. Lam day dén 100 mL bang dung mdi pha
lodng, d4y binh va l4c déu.

5.6.5 Dung dich chira khodng 10 pg/mL tirng hop phan léng. Ly 50 mL dung méi pha loang cho
vao binh dinh mé&c 100 mL. Thém 10 mL dung dich 5.6.4. Lam ddy dén 100 mL bang dung mdi pha
loang, day binh va lac déu.

5.6.6 Dung dich chira khoang 1 pg/mL tirng hep phéan long. Lay 50 mL dung mdi pha loang cho
vao binh dinh m&c 100 mL. Thém 10 mL dung dich 5.6.5. Lam day dén 100 mL bang dung mdi pha
loang, d4y binh va lic déu,

5.7 Ong hdp phy tiéu chuin, nap bing cach thém chuan, dwoc chuin bi bing cach bom mot
lwgng nhd dung dich tiéu chudn 1én trén dng hap phu sach.

Déau cudi clia dng hap phuy 1y mau duoc I4p vao voi bd bom khéng gia nhiét clia séc ky khi (6.10) cho
dong khi tro 1am sach di qua v&i 100 mb/min, va bom tir 1 ul @én 5 pL phan nhd dung dich tiéu chudn
phii hop di qua vach ngan. Sau 5 min, thao dng ra va day kin. Chuan bi 6ng chuin méi voi tirng mé mau,

Bua dung dich chuan tén trén 6ng hap phu qua bd bom GC dugc xem la cach ti wu d& dwa dung dich
chuan, do cac thanh phan cham toi Ip day hap phu trong pha khi. Cach khac, dung dich chuan co thé
duoc dua tre tiép 1én trén lop hdp phu béng xyranh (6.3).

Cén phai chuén bi hdn hop hiéu chuan trong didu kién nhiét d xung quanh dwoc kiém soét. Trude khi
sz dung, lam néng dung dich phl hop.

CHU THICH 1 Khi chudn bj cAc 6ng chudn co chra chét phan tich SVOC, viéc chuyén hidu qua duoc cai thién
néu chu hinh clia bd bom cho phép dau chop clia xy ranh tiép xic tét voi co ché gil lai chét hdp phu (vi dy lwoi
hoc thily tinh frit) trong dng.

CHU THICH 2  Ong tiéu chuén cé chira VWOC thudng duwge chuén bi tir khdng khi tidu chudn (xem 5.4 va 5.5)
hodc tir khi chudn dam dac c ban sén. Bdi v&i khi chudn dam déc, thich hop dé dwa vac dau cudi ldy mau cia
céc dng hap phy trong médt dang khi mang qua bé bom GC chwra duwoc gia nhiét.

CHU THICH 3 Néu éng tiéu chuin dugc chuan bi bing cach dwa phan dung dich tr nhigu dung dich hodc khi
chudn, didu phil hop triwéc tién 1a dwa chudn chiva cac thanh phan ¢6 diém sdi cao hon va dua cac thanh phan
c6 diém sdi thap nhét vao cudi cling. Vigc ndy s& gidm thidu rli ro chat phan tich bj pha v& trong qué trinh nap
clia dng chudn.

5.8 Ong chuin dwoe nap trwwde, ban sin, da dugc chirng nhan, ¢6 sn va cd thé duoc dung dé

thiét 1ap kiém soat chat lvong phan tich va dé hiéu chuan thudng nhat.

5.9 Khi mang tro, vi du He, Ar, N2. D6 tinh khiét clia khi mang phai cho phép phat hién duec 0,5 ng
toluen trong mat 1an bom,

11
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THAN TRONG - Chat lwgng khi mang Ia rit quan trong, vi chit nhiém ban cé thé bi gii lai trong
céc khi dwgc 1am giau trong bay lanh clng véi cac chit dwoce phan tich.

6 Thiét bj, dung cu

Thiét bj dung cu phong thir nghiém thang thwéng va cac thiét bj, dung cy sau

6.1 Ong hép phy, 12m bang thép khdng gi hodc thuy tinh, ¢ chira it nhat 200 mg chat hip phy
Tenax TA® (5.3), c6 ndp vén baing kim logi va dai sét polytetrafluoeten (PTFE).

Ong cé dueng kinh ngoai 6,4 mm (0,25 in.), dwong kinh trong 5 mm, va chiu dai 89 mm (3,5 in.) dap
ing cac yéu cdu va duge ding trong nhiéu b gidi hap nhiét thwong mai. S dyng bong thiy tinh d4
khir hoat tinh hodc c4c co ché phis hep khéc, vi dy frit thép khdng gi dé giie lai chét hap phy trong éng.
CHU THICH 1 Gia tri inch dugc dwa ra chl ding d& tham khao.

Ong hép phy da Iam sach trwéc chira Tenax TA® c6 ban sin. Cach khac, éng hdp phu ¢6 thé dugc
nhoi d4y trong phong thi nghiém nhu sau.

Can mdt lwgng thich hop chat hap phy, st dung khang it hon 200 mg chét hdp phy cho tirng 6ng dé
duy tri kha nang hép thy. D& nhdi dng, cho mét nGt bang bdng thly tinh da khi hoat tinh hodc mot ludi
béing thép khdng gi vao mdt ddu clia éng. Cho chét hdp phu vao éng, hit néu can. Dat mot nit hodc
mot ludi bd sung trén Iép hap phu & dAu cdn lai dé gitr cac chét trong éng.

CHU THICH 2 Xac dinh thé tich di qua dwec quy dinh & ISO 16017-1:2000, Phy lyc B. Thé tich di qua ti & véi
kich thuée clia éng 1y mau va chit lvong cia chdt hdp phy. Nhu mdt bién phap teong déi, gdp ddi chidu dai lop
trong khi dwdng kinh dng duoc gitr khdng dbi sé gép dai thé tich 14y mau an toan (SSV).

6.2 B 6ng hap phu. Dé i4y miu, hai dng hdp phu ndi véi nhau khi st dung ndp van kim loai cé khop
ndi bang st PTFE.

6.3 Xy ranh chinh xac, cé thé doc dén 0,1 pL.
6.4 Bom ldy mau, dap (ng cac yéu cdu ctia EN 123211 hoac ASTM D3686 119,

6.5 Ong, bing polyetylen (PE) hoic PTFE, dwdng kinh phl hgp dwge dung G& ddm bao khdng rd ri
va khit vé&i ca bom va éng 14y mau.
Ong 1y mAu khdng dugc ding v&i 6ng nhwva phia tredre clia 1op hap phuy. Can trd tie dng cb thé dua

chét nhi&m ban,

6.6 Thiét bi hiéu chuin dong. Thiét bi bong bong xa phong hodc thiét bi phi hop khac dé hiéu
chudn dong khi.
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6.7 B& sic ky khi (GC), I3p vira véi detector ion hda ngen lra va/hoac detector khéi phd c6 thé phat

hién mot lweng bom it nhat 1 ng toluen vai ti sb tin hiéu trén nhiéu it nhat bang 5 trén 1,

6.8 C&t mao quan. Mot cot mao quan GC phi hop dwoc lIwa chon dé tach chét phan tich trong mau.
Cot lién két 100 % dimetylpolysiloxan 30 m dén 60 m, duwdng kinh trong 0,25 mm dén 0,32 mm va d
day pha 0,25 pm dén 0,5 um la mot vi du vé cot da dwgc chizng minh phit hgp dé phan tich VOC trong
khéng khi trong nha, khéng khi trong budng thir phat thai (theo ISO 16000-9), va khéng khi trong ngén
thir phat thai {theo 1ISO 16000-10).

CHU THICH Cét dimetylpolysiloxan, vi du cdt HP-12), knéng tach 3-caren tir 2-etyl-1-hexanol v&i chuong trinh (6
nao dé, hodc khang tach m- va p-xylen.

6.9 Thiet bi giai hap nhiét, dé giai hap nhiét hai giai doan cla éng hap phy va chuyén hoi da gidi hap
theo déng khi mang vao GC.

6.10 Phwong tién bom dé chuan bj cac dung dich chuan bng cach thém chuln ldng (tiy chon). 8o
bom séc ky khi theo quy wéc hodc thiét bj tvong dwong c6 thé dwoc ding @& chuén bi cac chuén higu
chudn. Thiét bi nay c6 thé dwoc dung tai chd, hodc cé thé dugc gan tach biét. B& bom can phai khéng
lam gia nhiét dé gidm rli ro clia sy truyén nhiét sang dng va nhng rlii ro clia chét phan tich di qua.
Phia sau ctia bd bom can phai 1am pht hop néu can dé khit véi dng lay mau. Didu ndy c6 thé thye hén
thuén tién bng cach nén khép ndi véi mot dai chiv O.

CHU THICH Khi chuén bj dng chuan chira chét phan tich SVOC, viéc chuyén hiéu qua dwgc céi thiégn néu chu
hinh clia bd bom cho phép dau chdp clia xy ranh tao tidp xtc tét véi co ché gil lai chat hap phu (vi dy lwéi hodie
thiy tinh frit) trong éng.

6.11 Hiéu chuin bom. Hiéu chuadn bom véi dng hdp phu lap trong hé thdng, st dung ddng hé da hiéu

chuén bén ngoai phi hop.

7 On dinh va bao quan éng hap phu

7.1 Ondinh

Trdc mdi lan [&y mau, 6n dinh cho dng hép phu da tam sach truée & 300 °C trong 10 min trong khi
mang tro' véi leu lugng dong 50 mL/min dén 100 mL/min, d& loai bd vét chét bay hoi hivu co c6 thé b
biy trén 6ng. Phan tich mdt sb dai dién cac éng da dwoc chuan bj cho gia tri tring, si¥ dung théng sb
phan tich thudng nhat ¢& d3m bao ring gia tri mau tring gidi hap nhiét 1a dd nhd. Mirc gi4 tri trdng Gng
hép phu ¢6 thé dwoc chap nhan néu pic tao ra khdng Ion hon 10 % dién tich pic dién hinh cta chét
phan tich quan tam. Néu gia tri trang khdng duec chap nhan, phai chuan bi lai éng béng cach 13p lai

2 HP-1 |4 ten thuong mai clia mét san phém dugce cung cip bai Agilent, Inc. Thang tinx nay dwa ra chi tao thuan
lgi cho ngudi si dung tiéu chudn va khong phai la xac nhan clia tiéu chudn vé san pham nay.
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quy trinh dn dinh. Néu sau khi &n dinh lai, gia trj tring van khdng dwoc chap nhan, cac éng phai duoc
nap day lai (xem quy trinh tai 6.1).

7.2 Bao quan cac 6ng hip phy da 4n dinh truéc khi ldy mau

Day kin cac 6ng hdp phy da &n dinh bang ndp van kim loai voi dai st PTFE va bdo quan trong mét
thiing chira khong ¢é sw phat khi thai tai nhiét do phong. S dung éng lay mau da on djnh trong vong
bén tun. On dinh lai cac éng dwoc bao quan nhidu hon bdn tuan tredc khi ldy mau.

8 Lay mau
8.1 Lay m3u khdng khi trong nha

Lap hé thdng ldy mau. Néu co nhidu 6ng dugc diing d& dam bao ring thé tich di qua déi véi mot dng
va chat phan tich quan tam khdng bj vugt qua, chudn bj mét bo dng bang cach néi cac 6ng thanh day
véi b dng hap phu (6.2). N&i bom v&i éng hap phu hodc lién két 6ng bang éng PE hoac PTFE, Khoi
dong bom va ghi lwu legng tay méu hodc doc trén may ghi, ghi lai thoi gian khéi dong, nhigt do va néu
can, ca ap suét khong khi cho tinh toan. Lwu lwong dong thich hop 12 trong khoang tr 50 mL/min dén
200 mi/min. Khi két thic giai doan lay mau, ghi lai luu lwgng dong hodic doc trén may ghi, tit bom va
ghi fai thoi gian, nhiét 48, va néu can, cd &p suét khong khi. Thao éng 14y mau ra khoi hg théng Iy
mau va day kin ca hai dau 6ng st dung ndp van c6 dai PTFE.

Néu luu lugng 14y mAu deoc xac dinh blng cach st dung mét thiét b do Iwu lvgng dwec tich hop, vi
dy dbng hd do ddng khéi lreng, ndi bng 1y mAu vai hé thng lay miu, khoi ddng bom, ghi lai thi gian
va luwu luong hodc sé doc dang ky. Ghi lai nhiét do va néu can, ca ap suét khdng khi. Lueu lwong dong
thich hop Ia trong khodng tir 50 mL/min dén 200 mU/min. Két thac giai doan 14y mau, ghi lai luu lugng
déng hoac sb doc, tat bom va ghi lai thoi gian bom da dugc tat, Thao 6ng 14y mau khdi hé thdng Idy
mau va ddy kin c4 hai du éng st dung nép van c6 dai PTFE.

Lay mau khong khf trong nha phai dwoc thye hién c6 tinh dén cac khia canh chung ctia chién lwgc 1y
méu nh duoc quy dinh tai TCVN 10736-1 (1ISO 16000-1).

Co thé tay mau v6i luu lwgng nhd hon 50 mUmin ndu ngudi van hanh thay cin thiét, vi du @& dam bao
thevi gian [y mau dai hon.

8.2 LAy mau khéng khi budng thi

Lép dat hé théng 1ay mau. Néu leu lwong 1dy mdu duoc xac dinh bang may hiéu chudn, khéi dong
bom, ghi lai leu Iwgng 14y mAu. Luu lwong ldy mau phu hop trong khoang tir 50 ml/min dén
200 ml/min. Néu tdy mau tir mdt budng phat thai, lwu lvong 14y mau khdng duwoc veot qua 80 % luu
lvgng khdng khi clia budng d6. Nbi dng Iy mau vai 16i ra budng thir hodc cdng ldy mau clia budng thi
phat thai, ghi lai théi gian ng dwec ni. Ghi lai nhigt d6 va néu can, ¢ ap sudt khdng khi, Khi két thac
giai doan lay mAu, th4o éng &y mau ra khdi cdng tdy mau budng thir, ghi fai thoi gian thao éng, 1ap lai
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phép xac dinh lwu lwong 1Ay mau va tit bom. Thao éng I4y mau ra khoi hé thong lay mBu va day kin ca
hai d&u 6ng st dung ndp van cé dai PTFE.

Néu Iwu lwgng Iy mau dugc xac dinh bing cach st dung mat thiét bi do luu lwgng tich hop, vi dy
ddng hd do ddng khbi lwgng, ndi 8ng Ay mau voi hé thdng 1dy mau, khdi dong bom, ghi lai théi gian va
lwu lwgng hodc doc trén may ghi. Ghi lai nhiét dd va néu can ap suat khong khi. Luu lwgng dong thich
hop 1 trong khoang tlr 50 mL/min dén 200 mL/min. Khi két thic giai doan [Ay mau, ghi fai lvu lwgng
ddng hoac sb doc, tat bom va ghi lai théi gian bom da dwgc tit. Thao éng ldy mau ra khoi hé thong lay
mau va day kin ca hai dau dng s& dung nép vin co dai PTFE.

8.3 Thé tich lay mdu

SSV, nghta 13 Iwong khi cé thé dwoce 1dy mau khdng c6 VOC, duoc néu tai Phu luc B. N6i chung, thé
tich ldy mau phu hop khi ldy m&u VOC tir khéng khi trong nha khong phai cong nghiép 14 1 L dén 5 L
di voi éng 14y mau chira 200 mg Tenax TA®, Trong phép do phat thai vat lidu, loai vat liéu va & lao
héa, hé sd tai va toc dd trao ddi khdng khi trong budng x4c dinh thé tich [y mau ph hgp. Thé tich Iy
mau 16n nhat khuyén co, thdng thuong < 5 L.

Thé tich |4y mau phai dugc diéu chinh dén ndng dd dw kién. Khi ndng dd ldy mau chua biét, nén lay it
nhét ba miu song seng v6i thé tich 1Ay mau khac nhau, Néu két qua phan tich khdng phu thude vao
thé tich 1ay mau, da khong xay ra su lot qua cla chét phan tich.

8.4 Bao quan mau da nap

Ong ldy mAu da nap phai dwoc day kin va bao quan trong hdp chira khong co khi phat thai & nhiét 4
mdi trwdng xung quanh. Tac dong cia viéc bao quan lén VOC da nap tir khdng khi trong nha hoéc
khdng khi trong budng thir la chua biét, mac du mét s6 div liéu (xem Phy luc C) cho réng ching c6 thé
bén trong vai thang & nhiét do phong. Dé tranh nhirng thay d6i co thé xdy ra, mau phai duoc phan tich
cang sém cang tot va nén trong pham vi bén tudn sau khi ldy mau.

8.5 Mau trang hién trwong

Mau tring hién tredng phai 12 dng ldy mau Tenax TA® twong ty voi nhirng éng dugc dung dé 1ay mau
VOC. C4c éng ndy duoc x& Iy ngoai hién trwdng gidng nhw déi véi cac dng mau, ngoai trir dbi voi giai
doan thuc clia ldy mau. Mau trdng hién tredng can phai dwoe danh dau, bao quan va phan tich cling
véi miu thye. Trong chwong trinh phan tich, khodng 10 % mau phan tich 1am mau trang hién trueéng.
Néu chi thue hign mdt s phép do, can phai chudn bj va phan tich it nhat mét mau tring hién trwong.

9 Phan tich
9.1 Yéu cau chung

D4i véi phan tich, VOC bj giai hdp nhiét tr cac éng lay méu. Téach tig VOC str dung cft mao quan
trong séc ky khi va phat hién bang detector ion hda ngon Itra (FID) va detector khéi phd (MS) hodc chi
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MS. MS co thé duwoc ding cho ca nhan dang va dinh lwgng hop chét, trong khi chi tin hiéu FID dugc
diing dé dinh lvgng hop chét,

Khi str dyng detector ion hda ngon ICra cling voi detector khdi phd dé phan tich, cac detector c6 thé I1&p
vira véi cac séac ky khi gidng nhau hodc véi cac sic ky khi khac nhau. Trong trwdng hop sau, phai st
dyng bd bom mau va céc thong sé tach nhw nhau trong ¢ hai thiét bi dé tao ra séc db cé thé so sénh
duoc,

Khi thyre hién dinh lugng str dung FID, hén hop chudn hiéu chudn clia cac ndng dd khac nhau hodc it
nhat mat méc higu chudn phai dueoc phan tich véi tirng b6 mau nhw 1a mét kiém tra tinh nang cla hé
théng.

Khi str dung MS dé dinh kwong, hdn hop chuan hiéu chuan it nhét ba, nam hosc bay, hoc nhidu hon
ndng d8 khac nhau phai dwge phan tich véi tieng bd miu Gé higu chuén.

C6 thé s dung chudn ndi, vi du hgp chét danh diu ddng vi @& kiém soét tinh nang clia ldy mau va
phén tich.

9.2 Giai hap nhiét

Lwa chon thoi gian gidi hdp va leu fwgng khi gidi hdp sao cho higu suat gidi hdp ddi véi octadecan 1a
I&n hon 95 %. Xac dinh hiéu sudt giai hp dugc quy dinh tai ISO 16017-1.

Didu kién giai hap dién hinh cho phan tich VOC slv dung bdy lanh the cép va éng lay méu chira
200 mg dén 250 mg Tenax TA® duoc néu dudi day.

Nhiét do gidi hdp 260 °C dén 280 °C

C6 thé yéu cau nhiét do gidi hap khac néu cac Ip hap phu khéc dwac ding trong ng fay mau (vi du
déi v&i phan tich VWOC theo ISO 16017-1 hodc Phu luc D, hoac thu héi dinh lwgng SVOC). Néu st
dung nhiét d6 gidi hap khac, phai giai thich trong b4o céo thir nghiém.

Theéi gian giai hap 5 min dén 15 min

Luu lugng khi giai hdp 30 mUmin dén 50 mL/min

Nhiét & cao clia bay lanh 260 °C dén 300 °C

Nhiét d6 thap cla bay lanh -30 °C dén +20 °C

Chat hép phy by lanh Tenax TA®

Nhiét d6 dwéng chuyén 150 °C Gén 225 °C

Ti & ngét/chia dong Ti 1é ngét tr Sng mau dén bdy thiv cp va tir bdy thé cap

d&n cot phan tich (néu ap dung) cdn phai dwoc lya chon
phu thudc vao néng dd khéng khi dw kién. {xem hwang dan
clia nha san xuét thiét bj giai hap nhiét).
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CHU THICH Nhiéu chat bay hoi VVOC cé thé di qua by lanh trong diéu kién nay va khang xac dinh dinh lwgng
bang phan tich (xem Phy lyc D v& thang tin c&ch thirc phan tich dinh lrgng VWOC va SVOC). Diéu kign phan tich
va chit phan tich thay thé déi véi nhiéu hop chit hon dwgc néu tai D.6.1.

9.3 Chwong trinh nhiét dé

Chwong trinh nhiét d3 ctia cot phan tich 12 can thiét khi phan tich hdn hgp cac chét chi ra khac nhau
trong diém s6i va dd phan cuc dé dat dugc cac gidi phap t6t trong thdi gian nhd nhét,

9.4 Phan tich mau

Phan tich miu VOC t6t nhat nén trong vong bdn tudin k& te khi 1dy mau. Phan tich mau tréng hién
tredng va cac chun phl hop gidng nhir ddi véi mau. Nhan dang VOC bing MS va dinh lwgng chiing
tlr séc a6 FID hozc MS.

10 Nhan dang VOC don 1é

Pé& nhan dang VOC don €, khdng phai muyc tiéu, phan tich mu cling v&i van hanh MS trong ché dd
quét. Nhan dang VOC don |é dwoc phat hién trong mau st dung may khéi phd séc dé ion thng va thei
gian lwu cla hgp chét. So sanh tdng sic dd ion véi khéi phd clia hop chét tinh khiét hodc tai ligu co
san (thw vién) ctia khéi phd. Cling c6 thé sir dung sic dd lam chudn dwoc leu tai phong thir nghiém,
Twong quan cla thoi gian leu cla VOC don (& véi thoi gian lvu clia hgp chét dugc ding dé higu

chuén trén cot don phai twong dwong nhau.

Nhan dang cang nhiéu hop chét cang tét, dic biét ching dai dién 10 pic Ion nhét va ching dai dién &
ndng d6 16n hon 2 ug/m?. Danh sach cac VOC theo kinh nghiém tai thoi diém cong bb, thudng gap
trong khong khi trong nha va dwoc phét thai tlr vat ligu dwee néu trong Phu luc A. Mrc 36 yéu cau clia
nhin dang dat duoc néu dién tich pic sic dd clia VOC dugc nhan dang khi dwoc cdng twong tng voi
it nh&t hai phan ba tdng dién tich clia t&t ca cac pic trong sic dd rira gidi trong khodng va ké ca
n-hexan dén n-hexadecan.

Ciing ¢6 thé sl dung ché do gidm sat ion lwa chon (SIM) cha van hanh MS. Viéc Iva chon tiy thudc
ngudi van hanh, phai co kién thirc vé sy khac nhau gitra ché do SIM va ché db quét.

11 Néng d6 chat phan tich trong mau khi

11.1  Khai quat

Hop chét da nhan dang dwoc dinh lwong bang cach siv dung hé sb dap (ng tisng chét khi hop chét
chudn co sén. Trong truong hop khac, viéc dinh lwgng dugc béo céo theo toluen. Hop chét khong
dugce nhan dang dwoc dinh lvgng stk dung hé sb dap (g toluen.

11.2 Hop chat hivu co bay hoi

Hé sb dap ¢ng riéng theo hop chét va dd tuyén tinh clia FID va MS ddi véi hop chat quan tam duec
xac dinh bing hé théng hiéu chuan va phan tich véi dung dich chuén (5.5, 5.6.3, 5.6.4, 5.6.5, 56.6
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hodc 5.9). Chuan bi dudng hidu chuén st dung it nhat ba néng d6 khéac nhau trén dai tuyén tinh (tot
hon st dung ndm hodc sau ndng d¢ khac nhau). Nong do thép nhat dwoc dung d& hiéu chuln phai
bing hogc thap hon ndng d6 thap nhét clia mau.

Dién tich pic ctia sdc do VOC don |@ i 18 voi khdi lugng cla hgp chét dugc bom vao. Dbi véi tieng hop
chét, mi teong quan gitra khéi lwgng clia chat phan tich bom vao va dién tich pic twong tng duge
xac dinh. D6 dbc ctia dwdng hiéu chuan trén dai tuyén tinh 1a hé sb dap (ng ctia VOC dwoc nghién

clru:
Ast= bsimsi + Cst (1
Trong 46
As, 14 dién tich pic chat phan tich trong sc dé clia dung dich chudn, tinh béing don vj dién tich;
ba la Go doc clia dudng higu chuan;
mst 12 khéi leong clia ch&t phan tich trong dung dich chuan, tinh bing nanogam;

cst  la giao cét clia gbc toa d6 voi dwdng hiéu chudn - néu dwdng hiéu chuén di qua géc toa d9,

ca =0,
Khdi lweng chét phan tich, ma, tinh bang nanogam, cé trong mau duoc tinh tir dién tich pic detector stz
dung hé sb dap &ng clia chat phan tich:

my=-"-¢, (@)

Trong dé
Aa 1a dién tich pic, tinh bang don vi dién tich ctia chét phan tich trong sic d& ctia mau;
bs la dd dbc cla dwdng hiéu chudn;
ca lagiao cat toa do véi dwdng hidu chudn ~ néu dwdng hiéu chuan di qua gbc toa do, ca = 0.

Ndng dé khéi lwong, pa, tinh béng microgam trén mét khéi, clia VOC da nhan dang trong mau khi duoc
tinh theo Céng thikc (3)

L BT

Pa v

@)

Trong do
ma 13 khéi lugng cla chat phan tich c6 trong 6ng tay mu, tinh bing nanogam:
mao 14 khéi lwgng clia chét phan tich trong 6ng tring, tinh bing nanogam:
V 14 thé tich tAy mAu, tinh bang lit.

Néu cén, ndng dé dwoce diéu chinh vé 23 °C va 101,3 kPa:
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101,3{¢+273
P96 = Pa TLE‘QMG_) 4)

Trong d6
p 13 ap sudt thyc té clia khi mAu, tinh biing kilopascal;
t 14 nhiét a3 thwc clia khi mau, tinh béng do Celsius.
Dinh lwong cac hgp chéat khdng duoc nhan dang trong méu s dung hé s6 dap ng higu chuén doi véi
toluen,
11.3 Téng cac hop chat hivu co bay hoi
Néng dé TVOC dugc xac dinh nhu sau:

Xem xét toan bd dién tich clia sac dd tir n-hexan dén n-hexadecan. St dung hé sé dép (ng toluen,
chuyén dién tich thanh don vi khdi lwong toluen. St dung Céng thire (3), tinh ndng @& khéi lugng
TVOC trong khi Iy mau. Xac dinh gid tri TVOC cla éng trdng c6 tinh dén nén, si¥ dung ciing quy trinh
va lay két qua TVOC mau trir di gia tri nay dé cho gia tri TVOC d4 hiéu chinh.

Thong s6 clia mdt ,phd tiéu chuan” hodc thong sb MS trong dwong, phai dwc thiét lap khi st dung
MS cho muc dich nay. Néu khéng, st dung FID 14 thich hop hon.

CHU THICH 1 Nhirng khuyén cao ndy dugc dua ra dé nang cao tinh twong thich cta két qua TVOC.

CHU THICH 2 TVOC xac dinh dugre theo twong dwong toluen 12 ban dinh lwgng, vi tieng hop chét trong hén
hop co thé co hé sé dap tng thay ddi nhidu so véi hé sé dap ¢ng toluen.

11.4 Hop chit VWOC va SVOC quan sat dwoc ngoai khoang TVOC

D& c6 dugc théng tin v& hop chét hitu co bd sung cb trong khdng khi trong nha hodic phat thai tlr san
pham di vao khdng khi budng thir, khéng chi phit hop @& xac dinh VOC ma con cho mot s théng tin vé
VVOC va SVOC, nghia & hop chat htru co rira gidi truéc n-hexan va sau n-hexadecan. Vé van dé

nay, huéng dan duoc néu tai Phu luc D.

12 Dic tinh tinh ndng

Trwéc khi siv dung phweng phap nay, dac tinh tinh nang cn phai duoc xac dinh theo TCVN 9595-3
(ISONEC Guide 98-3)®. T4i thiéu, phép xac dinh nay cin bao gom wéc lwgng dd khdng dam bao cac
thanh phan tir cac ngudn sau:

a) Lay mau
1) Déng khi;
2) Thoi gian;

3) Nhiét 6;
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4) Ap suét;
5) Hiéu suét ldy may;
b) Tinh tich hop Iy méau:
1) Phwong phap va tinh &n dinh;
2) D6 on dinh mau tring;
¢) Hiéu suat gidi hap;
d) Hiéu chuan:
1) Dung dich chuan,
2) Tinh khéng khép clia ham chuén;
e) Phan tich:
1) Do lap lai;
2) Muc do tréng;
fy Anh hudng clia mdi trwdng:
1) Nhiét @6 ldy mau
2) Do am ldy miy;
3) Cantro.
g) D3 1ap lai hién trudrng;
h) Ky thuat budng do;
1) Trao ddi khong khi,
2) Chuén bi mau thir.

B§ chinh x4c va d6 13p lai clia phwwong phap do ta cac hé sé quan trong, phai dugce xac dinh dé danh
gia két qua va tinh phu hop clia phwong phap véi muc dich da dinh. B chinh x4c cla phuong phap
do VOC c6 thé duoce xac dinh néu cd thé tao ra khdng khi ¢6 ndng d6 da biét (microgam trén mét khoi)
mét cach tin cay. Viéc nay twong doi khé thie hién va do vay phén 1én cac nghién cleu chi x4c dinh d6
|4p Yai clia phirong phép do ching béng cach Idy mAu I3p tir khong khi khong doi.

Trong nghién ctru clorobutadien trong khong khi trong nha, dé khéng dam bao cla két qué do dugc
danh gia dya trén nguyén Iy clia TCVN 9595-3 (ISO/IEC Guide 98-3)9. Do khdng ddm bdo két hep
twong déi cho phép do hexaclobutadien tai mirc thé tich 0,6 x 10 bang + 12 % va dd khdng dam béo
twong dbi mé rong (tai d6 tin cay 95 %) bang £ 23 % I8,
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D4 I3p lai cta ldy mau hydrocacbon khéng phan cwe ti binh chiva khdng khi ¢6 chira sau VOC da
duoc bao cao 17, DA voi mau 2 L, 46 1ap lai cla Tenax TA® nhd hon 10 %, va clia mdu 0,5 L bang
12 %.

CHU THICH Trong thir phat thai vat liéu, phép so sanh lién phang th nghiém da dugc td chirc dé danh gia tinh
théng nhét gitra cac phong thir nghiém dén dic tinh phat thai VOC K vét ligu va san pham trong nha. Két qua
clia cac phép so sanh lién phong ndy da dugc cong bd [a1118),

13 Bao cao thir nghiém

B4o c40 th® nghigém bao gdm it nhat nhiezng thdng tin sau:

a) Muc dich cta phép do;

b) Mo ta vj trf tAy mau;

c) Thoidiém va ngay lay miu;

d)  Diéu kién 14y mau (nhiét do, d6 am twong dbi);

€) Vién dan tiéu chuan nay;

fy Mo ta ddy au quy trinh 1y mau;

g) Mb ta ddy da quy trinh phan tich;

h)  Gidi han phéat hién va dinh lwgng cla phuwong phap phén tich;

i) Ndng dd clia hop chéat da nhan dang, ciing voi s& CAS, bao gbm ¢a nguyén tic tinh todn va hidu
chuén da dung;

j) Do khong dam bao cla két qua dwoc bao céo.

Két qua c6 thé dwoc hoan thién bang ndng dé khdi lvgng TVOCkp hodc TVOCws tinh theo toluen.

14 Kiém soat chat lwong
Murc kiém soat chat lwgng phit hop phai duoc ap dung, bac gdm ca kiém tra xac nhén sau day:
a) MAu trdng hién truérng duoc chuan bj theo 8.5,

b) Mrc d6 mau trdng ng hdp phu dwoc chdp nhan néu pic tao ra khong Ién hon 10 % dién tich pic
dién hinh cGia chat phan tich dang quan tam;

¢) Hiéu suét gidi hap VOC cé thé dwoc xac dinh nhw duoc néu tai ISO 16017-1 va can phai lon hon

95 %. Mot sé lwu y thém vé kiém tra hiéu suat gidi hap duoc néu tai D.5.2.

d) Hiéu suat lay mau co thé duoc kiém soat bang cach s dung dng dit sau hic ldy mau véi the tich

ldy mau khac, nhd hon thé tich 1ay mau an toan.
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e) Do lap lai cia phwong phap do da dugc xéc dinh, vi du s® dung viéc 1y mau va phan tich miu
dup. D& 1ap lai clia mau dup phai trong khoang 15 %.

D thu hdi clia hydrocacbon riva gidi trong khodng séc ky tie n-hexan dén n-hexadecan I&n hon 95 %.
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Phu luc A
(Tham khao)
Vi du hop chét phat hién trong khdng khi trong nha va tir san phdm xay dwng
trong buodng thi

Béng A.1 — Vi du hop chét phat hién trong khéng khi trong nha va phat thai ti
san pham xdy dyng trong budng thir 2921

Hop chét héa hoc $6 CAS mé::: sdi
Hydrocacbon thom

1,2,3-Trimethylbenzen 526-73-8 176
1,2,4,5-Tetramethylbenzen 95-93-2 197
1,2,4-Trimethylbenzen 95-63-6 169
1,3,5-Trimethylbenzen 108-67-8 165
1,3-Diisopropyibenzen 99-62-7 203
1,4-Diisopropylbenzen 100-18-5 203
1-Methyi-2-propylbenzen 1074-17-5
1-Methyl-3-propylbenzen 1074-43-7 175
1-Propenylbenzen 637-50-3 175
2-Ethyltoluen 611-14-3 165
3-Ethyltoluenei4-ethyltoluen 620-14-4/622-96-8 162
2-Phenyloctan 777-22-0 123
4-Phenylcyclohexen 4994-16-5 2512
5-Phenyldecan 4537-11-5
5-Phenylundecan 4537-16-9
o-Methylstyren 98-83-9 165
Benzen 71-43-2 80
Ethylbenzen 100-41-4 136
Ethylytbenzene/Ethynylbenzen 536-74-3 144
Isopropylbenzen 98-82-8 152
m-ip-Methylstyren 100-80-1/622.97.9 168/169
m-p-Xylen 108-38-3/106-42-3 139/138
Naphthalen 91-20-3 218
n-Butylbenzen 104-51-8 183
n-Propylbenzen 103-65-1 159
o-Methylstyren 611-154 171
o-Xylen 95-47-6 144
Styren 100-42-5 145
Toluen 108-88-3 111
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Bang A.1 (fiép theo)

Hop chat hoa hoe 84 CAS Bié:‘r:: sai
Hydrocacbon béo n-Cg dén n-Cqg
1-Decen 872-059 171
1-Octen 111-66-0 121
2,2,4,6,6-Pentamethylheplan 13475-82-6 178
2,4,6-Trimethyloctan 62016-37-9
2-Methylhexan 591.76-4 90
2-Methylnonan 871-83-0 167
2-Methyloctan 3221-61-2 143
2-Methylpentan 107-83-5 60°
3,5-Dimethyloctan 15869-93-9 159
3-Methylhexan 589-34-4 g2
3-Methyloctan 2216-33-3 143
3-Methylpentan 96-14-0 630
4-Methyldecan 2847-72-5 189
Isododecan 31807-55-3 216
n-Decan 124-18-5 174
n-Dodecan 112-40-3 216
n-Heptan 142-82-5 98
n-Hexadecan 544-76-3 287
n-Hexan 110-54-3 69
n-Nonan 111-84-2 151
n-Octan 111-65-9 125
n-Pentadecan 629-62-9 2M
n-Tetradecan 629-59-4 254
n-Tridecan 629.50-5 235
n-Undecan 1120-21-4 196
Alkan vong
1,4-Dimethylcyclohexan 589-90-2 124
1-Methyl-4-methylethylcyclohexan 6069-98-3/1678-82-6 167
{cisitrans)
Cyclohexan 110-82-7 81
Methylcyclohexan 108-87-2 101
Methylcyclopentan 96-37-7 72
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. . Diém sbi
Hep chat héa hoe So CAS o
Terpen
B-Caryophyllen 87-44-5 275
a-Pinen 80-56-8 156
B-Pinen 18172-67-3 164
3-Caren 13466-78-9 167
a-Cedren 4639-61-4 262
Camphen 79-92-5 158
Limonen 138-86-3 176
Longifolen 475-20-7 254
Turpentin 8006-64-2 150 dén 180
Con
1-Butanol 71-36-3 118
1-Hexanol 111-27-3 158
1-Octanol 111-87-5 194
1-Pentanol 7141-0 137
1-Propanol 71-23-8 97
2-Ethyl-1-hexanol 104-76-7 182
2-Methyl-1-propanal {isobutanol) 78-83-1 108
2-Methyl-2-propanol 75-65-0 82
2-Propanol 67-63-0 82
2,6-Di-t-butyl-4-methylpheno! (BHT) 128-37-0 265
Cyclohexanol 108-93-0 161
Phenol 108-95-2 182
2,2,4-Trimethyl-1,3-pentanediol 25265-77-4 254
isabutyrate
Glycol va glycol ete

1-Methoxy-2-propancl 107-98-2 118
2-Butoxyethanol 111-76-2 171
2-Butoxyethoxyethanol 112-34-5 231
2-Ethoxyethanol 110-80-5 136
2-Methoxyethanol 109-86-4 125
2-Phenoxyethanol 122-99-6 245
3-Phenyi-1-proparniol 6180-61-6 235
2-(2-Butoxyethoxy)ethanol 112-34.5 230
Dimethoxyethan 110-71-4 85
Dimethaxymethan 109-87-5 42b
Propylene glycol 57-55-6 189
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Bang A.1 (tiép theo)

Hep ¢hat hoa hoc S6 CAS Bié:';sél
Aldehyd
2-Butenal 123-73-9 104
2-Decenal 2497-25-8
2-Ethylhexanal 123-05-7 163
2-Furancarboxaldehyd 98-01-1 162

2-Heptenal (cis/trans)

57266-86-1/18829-55-5

90 dén 91 & 50 mmHg

2-Nonenal 2463-53-8 100 dén 102 & 16 mmHg
2-Pentenal 1576-87-0 115 dén 125
2-Undecenal 1337-83-3
Acelaldehyd 75-07-0 21t
Benzaldehyd 100-52-7 179
Butanal 123-72-8 76
Decanal 112-31-2 208
Heptanal 111-71-7 153
Hexanal 66-25-1 129
Nonanal 124-19-6 190
Octanai 124-13-0 171
Pentanal 110-62-3 103
Propanal 123-38-6 49°
Keton
2-Butanon (methyl athy! keton) 78-93-3 80
2-Methylcyclohexanon 583-60-8 163
2-Methyleyclopentanon 1120-72.5 139
3-Methyi-2-butanon 563-80-4 95
4-Methyl-2-pentanon (methyl 108-10-1 17
isobutyl keton)
3,5,5-Trimethylcyclohex-2-enon 78-5941 214
Aceton 67-64-1 56°
Acetophenon 98-88-2 202
Cyclohexanon 108-94-1 155
Cyclope;\ta non 120-92-3 130
Halocacbon
1,1,1,2-Tetrachioroethan 630-20-6 130
1,1,2,2-Tetrachlorosthan 79-34-5 146
1,1,1-Trichloroethan 71-55-6 74
1,1,2-Trichloroethan 75-00-5 114
1.2-Dichioroethan 107-06-2 84
1.4-Dichlorabenzen 106-46-7 173
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Hop chit héa hoc S6 CAS aié:; o
Carbon tetrachlorid 56-23-5 78
Chlorobenzen 108-90-7 131
Dichloromethan 75-08-2 40b
Tetrachloroethen 127-18-4 121
Trichloroethen 79-01-6 87
Axit
2,2-Dimethylpropanoic axit 75-98-9 164
Acetic axit 64-19-7 118
Butyric axit 107-92-8 163
Heptanaic axit 111-14-8 223
Hexadecanoic axit 57-10-3 350
Hexanoic axit 142-62-1 202
Isobutyric axit 79-31-2 153
Octanoic axit 124-07-2 240
Penlanoic axit 109-52-4 186
Propanoic axit 79-08-4 141
Este

2-Ethoxyethyl acetat 111-15-9 156
2-Ethylhexyl acetat 103-09-3 198
2-Methoxyethyl acetat 110-49-6 145
Butoxyethyl acetat 112-07-2 192
Butyl acetat 123-86-4 126
Butyl format 592-84-7 107
Ethyl acetat 141-78-6 77

Ethyl acrylat 140-88-5 100
isobutyl acetat 110-19-0 118
Isopropyl acetat 108-21-4 90

Linalool acetat 115-95-7 220
Methyl acrylat 96-33-3 81

Methyl methacrylat 80-62-6 100
Propyl acetat 109-60-4 102
§ii25§t;1;;1;::thyﬁpenlanedlol 6846.50-0 281
Vinyl acetat 108-05-4 720
Dibutyl phthalat 84-74-2 340
Dimethyi phthatat 131-11-3 284
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Bang A.1 (két thic)

Hop chét héa hoc sé cas Bié:;sai
Khae

1,4-Dioxan 123-91-1 101
1-Methyl-2-pymolidinon 872-50-4 202
2-Pentylfuran 3777-69-3 >120
Aniline 62-53-3 184
Caprolactam 105-60-2 267
Indene 95-13-6 182
Nitrobenzen 98-95-3 211
Pyridine 110-86-1 116
Tetrahydrofuran 109-99-9 g7b
CHUTHICH1  Thé tich ly m3u an toan cho hoi hiru cor dugre ndu trong Phu luc B.
CHU THICH 2 Khi phén tich VOC rira gidl trede n-hexan, ¢b thé ding cac chit hdp phu hodn todn dugc
néu tal ISO 18017-1,
2 Giatcua 1-phenylcyclohexen.
b Cac hop chit sé co didm s8i thdp hon cia hexan khong duoe gick lai dinh lweng bing Tanax TA®kh sir
dyng Kich thuére dng 14y méu va thé tich Ky méu duge khuyén céo trong tidu chudn nay.
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Thé tich 1y mau an toan doi véi hoi hivu co’ lwa chon ldy mau 1&n Tenax TA®

Bang B.1 cung cip di liéu vé thé tich lwu trén cuc va SSV dbi véi hoi htu co duge 1ay mau trén dng
hdp phu chira 200 mg Tenax TA® tai 20 °C 121015 22 3] S5 CAS clia hop chét dugc liét ké trong

Bang A.1.

Bang B.1 - Thé tich l&y mau an toan déi v&i hoi hivu co’ lwa chon ldy mau 1én Tenax TA®

Biér:n Ap suét Thé tich oy SSV trén Nhigt 43
Hop chit hiu co s6i hoi iy gam giai hip
°C kPa (25 °C) | l Vg °C
Hydrocachon
Hexan 69 16 6,4 32 16 110
Heptan 98 4.7 34 17 85 130
Octan 125 14 160 80 390 140
Nonan 151 0,5 1400 700 3500 150
Decan 174 0,13 4200 2100 1,0 x 10¢ 160
Undecan 196 0,14 2,5 x 104 1,2 x 10* 6,0 x 10¢ 170
Dodecan 216 0,04 126 %105 | 6,3x10% 3.0 x 108 180
Benzen 80 10,1 13 6,2 3 120
Toluen 111 29 76 38 190 140
Xylen 138 Gén 144| 0,67 @én 0,87 600 300 1 500 140
Ethylbenzen 136 0,93 360 180 900 145
Propylbenzen 159 0,3 1700 850 4 000 160
tsopropylbenzen 152 0.4 960 480 2400 160
Ethyltoluen 162 — 2000 1000 5000 160
Trimethylbenzen 165 dén 176 0,15 dén 0,2 3600 1 800 8900 170
Styren 145 0,88 600 300 1500 160
Methylstyren 167 0,3 2 400 1200 6 000 170
hydrocacbon clo héa

Carbon tetrachlorid 76 12 12 5,2 A 120
1,2-Dichloroethan 84 84 1" 54 27 120
1,1,1-Trichloroethan 74 27 Khong khuyén cao Tenax TA®
1,1,2-Trichloroathan 114 2,5 68 34 170 120
1,1,1,2-Tetrachloroethan 130 0,6 dén 0,7 160 78 390 150
1,1,2,2-Tetrachloroethan 146 067 340 170 850 150
Trichloroethylen 87 27 1,2 56 28 120
Tetrachloroethylen 121 1,87 96 48 240 150
Chlorobenzen 131 1,2 52 26 130 140
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Bang B.1 (két thic)

Diem Ap suat Thé tich oy S8V trén * Nhigt 45
Hep chit héa hoc sol het Iwu gam giai hap
°C kPa (25 *C} | | lig °C
Este va glycol ete
Ethyl acetat 7 97 7.2 36 18 120
Propyt acetat 102 33 36 18 92 140
Isopropyl acetat a0 6,3 12 8 3 120
Butyl acetat 126 1,9 170 85 420 150
Isobutyl acetat 115 27 265 130 650 130
t-Butyl acetat 98 = Khdng khuyén cao Tenax TA®
Methyl acrylat 81 9to 11 13 6.5 32 120
Ethyl acrylat 100 3.9 48 24 120 120
Methyl methacrylat 100 37 55 27 130 120
Methoxyethanol 125 08 6 3 15 120
Ethoxyethanol 136 0,51 10 5 25 130
Butoxyethanol 170 0,1 70 35 170 140
Methoxypropanol 118 1,2 (20 °C) 27 13 65 115
Methoxyethyl acetat 145 0,27 16 8 40 120
Ethoxyethyl acetat 156 0,16 30 15 75 140
Butoxyethyl acetat 192 0,04 300 150 750 160
Aldehyd va keton
2-Butanon (methyl ethyt 80 10,3 6,4 3,2 16 120
keton}
Methy! isobutyl keton 118 0,8 52 26 130 140
Cyclohexanon 155 0,45 340 170 850 150
3.5,5-Trimethylcyclohex-2- 214 0,05 11 000 5600 28 000 80
enon
Furfural 162 05 600 300 1500 200
Cén
n-Butanol 118 0,87 10 5 25 120
Isobutanol 108 1,6 5.6 28 14 120
I-Butanol 83 1,17 Khang khuyén cao Tenax TA®
Octanol 180 <0,1 2 800 1400 7000 160
Phenol 182 0,03 480 240 1200 190
Khac

Pyridin 116 16 8 40 150 —
Anilin 184 0,08 440 220 1100 190
Nitrobenzen 21 0.02 28000 14 000 70 000 200
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D6 thu hdi clia dung moi sau bao quan trén éng hdp phu Tenax TA®

Bang C.1 cung cap di liéu vé dd thu hdi dung méi trong bdo quan trén dng hap phy Tenax TA®
[ISO 16017-1). S CAS clia hop chét duoc liét ké tai Bang A.1.

Bang C.1 - D thu hdi clia dung méi sau khi bdo quan trén éng hip phu Tenax TA®

Thei gian bdo quan Sthang | Th&l glan bao quan 11 thang
A . Bé chym A
Hop chit hivu cor e :l?ng‘:i:ﬁla (hé 56 bign Eﬁég“bf}ﬁ! (r?; s?:ir;n
dgng) déng)
bg % % “ %
Hydrocarbon
Hexan 7.8 93,6 17.9 1008 261
Heptan 84 99,5 21 100,0 1.3
Octan 86 100,1 18 100,0 0,5
Nonan 12,0 Nd Nd 101,0 04
Decan 9,2 100,4 1,5 100,2 0,5
Undecan 9,1 100,7 1,5 100,2 0,2
Dodecan 9,9 101,8 1.5 101,5 0.4
Benzen 11,0 98,7 2,0 98,6 0,8
Toluen 10.9 {100,0) 1.8 (100,0) 0.6
p-Xylen 5,3 99,9 17 99,8 0,7
o-Xylen 11,0 100,0 1,7 98,8 0.7
Ethylbenzen 10,0 99,6 0.4 97,9 13
Propylbenzen 10,5 99,7 1.5 98,5 0,7
Isopropylbenzen 10,9 98,9 1.8 97,2 1,3
m+p-Ethylioluen 10,5 98,8 1,7 98,9 1.2
o-Ethyltoluen 54 1001 1,6 98,9 07
1,2,4-Trimethylbenzen 10,8 100,1 1.3 99,1 05
1,3,5-Trimethylbenzen 10,7 100,0 1.5 99,1 0,5
Trimethylbenzen 10,2 101,86 05 1013 08
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Bang C.1 (kéf thic)

Thi gian bao quan 5 thang Thei gian bde quan 11 thang
Nap 0§ thu hdi B9 chym ‘ g chym
Hom;chAchdshos trungbinhd | (hésébién | BOthUNSE 1 (he 55 bién
ddng) trung binh déng}
vg % % %
Este va glycol ete
Ethyl acetat 10,3 97,6 1,0 100,0 2,5
Propy! acetat 10,9 1005 1,7 93,1 0.8
Isopropyl acetat 9,4 97,0 0.4 100,0 1.4
Butyl acetat 10.8 100,3 1.6 99,9 0,6
Isobutyl acetat 10,7 100,2 14 99,8 0,7
Methoxyethanol 8,9 87,3 57 93,1 1,6
Ethoxyethanol 10,4 97,6 25 97,2 3,3
Butoxyethanol 100 100,6 41 100,1 3,0
Methoxypropanol 104 953 36 99,0 1.2
Methoxyethyl acetat 12,6 1006 14 98,9 1.4
Ethoxyethyl acetat 114 99,8 22 98,7 26
Butoxysthyl acetat 11,5 1013 1.3 99,9 11
Aldehyd va keton
2-Butanon {methyl ethyl keton} 9,2 974 08 99,1 06
Methyl isobutyl keton 9.3 1007 08 100,7 05
Cyclohexanon 10,9 102,4 1,2 100,7 06
2-Methylcyclohexanon 10,7 1011 0.5 101,1 1.3
3-Methylcyclohexanon 10,5 1036 1.0 103,0 0,7
4-Methylcyciohexanon 10,6 103,6 1,4 102,7 06
3,5,5-Trimethylcyclohex-2-enon 10,6 1014 08 97,7 1.2
con

Butanol 9,0 94,8 30 96,9 1.2
Isobutanal 89 93,6 35 96,4 1.0

3 Chudn hoa v toluen = 100.
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Phulyc D
{Tham khao)
Xac dinh hop chat hibu co rat dé bay hoi va hop chit hiru co ban bay hoi
cling véi hop chat hivu co’ bay hoi
D.1 Gigi thiéu
Phu lyc nay mé ta quy trinh dé tay miu va do phat thai VVOC va SVOC cling véi phét thai VOC tir vat

lidu x4y dwng trong budng va ngan thir. Hop chét VWOC va SVOC ¢4 lién quan theo quy wée vi ching
rira gidi trwérc n-hexan va sau n-hexadecan twong Ung trén cdt khéng phén cuc (polydimetylsiloxan).

Phu lyc nay dua ra hwéng dan dwoc néu trong ISO 16017-1 v& lya chon va s dung cac chét hip phy
thich hop va cac diéu kign phan tich cho nhidu hop chéat hiru co pha hoi.

D.2 Nguyénly

Thé tich do dwge clia khdng khi tlr budng thir phat thai hoac ngén thr phat thai duoc bom vai lvu
lwgng dong dwoc kidm soat qua mot dng co chiva td hop cac chéat hap phy da dwoc sdp xép dé 1am
ting d6 manh clia chat hdp phy. Chat hitu co pha hoi dwoc biy riéng biét trén 16p hap phy do khéng
khi di qua. Trong qua trinh phan tich tiép sau, hop chét da gil lai dwoc gidi hap tir cac dng s dung
nhiét va déng khi mang hi lwu. Cac chét phan tich da giadi hap nay dwoc quét qua mot bay tap trung
dwgc chuyén vao GC c6 mdt cdt mao quan (hodc nhidu cdt) va detector MS, ¢é FID bb sung tuy chon,
¢ @6 chung dwge nhan dang va do.

Chi tiét quy trinh 14y mau va phan tich VVOC va SVOC ciing véi VOC dwoe quy dinh chi tiét tai phan
chinh clia tiéu chun nay ngoai triy nhirng didu duoc néu dwdi day.

D.3 Thudc thiy va vat liéu
D.3.1 Vidu I&p chét hap phu

D.3.1.1 Bong thach anh hoic 1dp thiy tinh/thach anh, sach (nghfa |4 i¢p khdng tao ra cac chat nhan
tao anh hwdng dang ké dén phan tich) va knong dé tao thanh hat.

D.3.1.2 Tenax TA® Y ¢& hat 0,2 mm dén 0,5 mm (35 mesh dén 80 mesh). Tenax TA® 1a mdt polymer
x6p nén 2,6-diphenylenoxit.
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D.3.1.3 Chéat hap phu cacbon den, nhv Cacbonpack X® ¥ hodc Cacbongraph 5 TD® 4, ¢& hat
0,25 mm dén 0,5 mm (40 mesh dén 60 mesh). Chat hap phu cacbon wa nudc phi hgp voi VWWOC co
ap suat hoi nhd hon ap suét hoi dién hinh cho hydrocacbon Cs.

D.3.1.4 Lép chit hip phu kich thwdc sang phan tir cacbon (rat manh) ciing ¢6 thé dwgc dung tai
dau cudi khong ldy mau ctia dng dé bay VVOC c6 ap suat hoi [én hon ap suét hoi dién hinh cho
hydrocacbon Cs. Tuy nhién, chl y rang cac lép chét hdp phu nay 1a khong wa nwéc hoan toan. Do vay,
néu I6p chét hdp phy nhu vay ¢6 trong d6, dng can phai duoc 13m sach khd theo hudng ldy mau trwde
khi phan tich.

D.3.2 Chuén bj dng tiéu chuan

Ong tiéu chudn dugc chudn bi bang cach dua chudn pha long hodc pha khi vao cudi giai doan 4y mau
clia 6ng hap phu da duoc didu kign hoa trong dong khi mang 50 mL/min d&n 100 mL/min nhw quy dinh
tai 5.4.

Cn phai chuan bi chun pha fodng trong mot dung mai hodc khdng bi 16p chat hdp phu manh nhét c6
trong éng gir lai (metanol 1a mat vi du phd bién) hodc trong mdt dung mdi sdn sang xac dinh (sac ky)
ttr hop chét chinh can quan tam. Néu mét leong I6n dung méi bj dng hép phu gil lai trong qué trinh bd

sung chuan 1dng, thi gidm thidu thé tich bom, vi du dén 1 uL hodc nhé hon.

Néu yéu cdu khoang hop chét quan tam clia ca chudn pha khi va pha léng, chuén pha 1dng cén phai
dwgc dira vao trwdc tién va lam sach dung méi nhw yéu cau. Sau dé chuan pha khi duoc dwa vao.
Bam bao rang thé tich di qua khdng viwot qué giéi han trong qua trinh thém chuén.

D.4 Thiét bj

D.4.1 Ong thép khdng gi, 6ng thép boc chét tro hodc dng thay tinh, nhdi sdn mét hodc nhidu Iop hép
phu. Ong c6 kich thuéc dwoc quy dinh tai 6.1 ¢6 thé dwoc nhdi dén ba Iop hdp phy dé mé rong
khodng chét bay hoi can phan tich. Nhiéu Iop hdp phu phai duoc sép xép trong lép rigng ré (dai) gé
lam ting kha nang hép phu dén cudi dng Iy méu (xem Hinh D.1),

Khéi lugng 200 mg Tenax TA® dugc dung @& 1y miu va phan tich VOC va ciing twong thich véi phép

do dinh Iwgng phan pha hoi ciia mét s6 hop chét ¢é digm sdi cao hon, vi du diém s6i dén n-Ca.

CHU THICH 1 Ti trgng clia Tenax TA® Ia bién ddng. Tuy nhién, 200 mg Tenax TA® thwdmg cb6 do day ~ 40 mm

trong bng kim loai I5i 5 mm va ~ 60 mm trong éng thay tinh 161 4 mm.

» Cachonpack X 14 tén thwong mai cia Supelco. Thong tin nay dua ra chi tao thuan loi cho nguéi sty dung tigu
chuén va khdng phai la xac nhan cla tiéu chudn vé san phdm ndy. Cac san pham twong dwong c6 thé duoc
duing néu chiing cho két qua nhw nhau.

“ Cacbongraph 5 TD ia t&n thwong mai ¢ia Lara. Théng tin ndy dwa ra chi tao thuan loi cho ngudi s dyng tigu
chulin va khong phdi 14 xéc nhéan cta tiéu chuén v& sdn phdm nay. Cac san phdm twong dwong c6 thé duoc
dung néu ching cho két qua nhw nhau.
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D8 tao thuan loi thu hdi cac chat ban bay hoi (d3c bigt chat nay co diém séi lon hon n-Cz2) bang cach
chén thém mat d4y mong (5 mm dén 10 mm) béng thach anh & phia truére clia 200 mg Tenax TA2,

CHU THICH 2 Lwa chon Cacbopack X® hodc Cacbograph 5 TD® nhu chét hdp phu manh hon sé tao thuan loi
cho viéc lwu va phan tich dinh lwgng hop chét bay hoi nhu 1,3-butadien, nhung nuwdc khéng bi gite lai dang ké tir
budng khang khi hodc ngdn khang khi.

CHU THICH 3 Céch khac, tham chi 16p hdp phu manh hon [a cb sn (vi dy rdy phan t& cacbon) cho phép hop
chét rat dé& bay hoi nhw hydrocacbon Ca va vinyl clorua bi bay. Tuy nhién, éng nhdi s3n chét hap phu rat manh c6
xu huéng 1a mdt sé gi nwée (xem ISO 16017-1) va thudng cin thém mdt bude 1am sach khd trwéc khi phan
tich nhiét (TD)-GC/MS(FID).

CHU THICH 4 Ong thép khdng gi hodc éng kim loai duge boc thép khdng gi c6 I6i 5 mm c6 khd nang/dung
lweng d8i voi ca 200 mg Tenax TA® va 20 mm Ip hdp phu manh hon.

CHU THICH 5 C6 thé nhdi mot éng kim loai véi tAt ca ba Iop hap phyu khéng c6 tac ddng dang ké dén khdi
lwgng Tenax TA®. M6t vi du v& sy két hop 1a: bong thach anh (Smm); Tenax TA® (175 mg, ~ 35 mm); v4 20 mm
clia Cacbograph 5 TD® hodc Cacbopack X®. T4t ca |op hp phu phai dwoc gil & phén giva (thwdng 60 mm) clia
dng, nghia la phan tiép xdc truc tiép vai 16 gidi hdp éng clia thiét bj (xem Hinh D.1).

CHU THICH 6 Can phai giai h4p it ca I&p hdp phu v&i dong khi mang trong huéng nguoc dong véi dong khéng
khi trong khodng thoi gian 14y mau (xem Hinh D.1).

CHU DAN
1 Ong thép khdng gi hodc dng dwge boc thép
2 Sgithach anh 5 mm
3 ~35mm, 175 mg Tenax TA®
4 20 mm chat hap phu manh hon, vi du Cacbongraph 5TD hodc Cacbonpack X
5 Lo xo gitr hedri thép
6 Luoi thép gilk lai chat hap phy
7 Ludi thép gitr lai chat hdp phy hogc bong thach anh 0,5 mm
8 Lwéi thép gi@ lai chat hap phy
a Dong khi giai hap
b Dong khi ldy mdu
Hinh D.1 - Vi du éng kim loai nhdi nhiéu |&p hip phu dé mé rong khoang bay hoi

cua chat muc tiéu
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CHU THICH 7  Xéc dinh thé tich di qua dwgc quy dinh tai ISO 16017-1:2000, Phy lyc B. Thé tich hdp phy hosc
thé tich git» lai duge ding lam thude do dd manh clia chét hdp phy (4i lyc) d6i véi hoi hiru co. Chang phy thude
vao nhiét do va ti & véi kich thude clia dng Iay mau va lweng chét hdp phy. Dién hinh, SSV dwgc dat tai 2/3 clia
thé tich di qua. Nhu mét bién phap gén ding, gép ddi chigu dai day trong khi dudng kinh éng dwgc gitk khong ddi
s& gAp dai thé tich hdp phy. Twong tw, nhw mdt bign phap gin ding, tang nhiét d§ clia éng trong qua trinh 1dy
méu 10 °C, gidm mét nira thé tich di qua. Chu y rang phan & thé tich di qua va s liéu thé tich 14y méu an toan
(vi dy tai Phy tyc B va I1ISO 16017-1:2000) duoc bao céo tai 20 °C.

CHU THICH 8  Lwu lweng dong clia bom tdi wu d6i vai éng nhidu ip hdp phy cla kich thudc da dwge md ta
trong khoang 20 mL/min dén 100 mL/min.

CHU THICH 9 Ong béng thép khdng gl boc chét tro hodc 6ng thly tinh dwoc wa ding hon dé quan tric hep chét
phan teng, gay mui.

Cach tiép can khac la ding cac 6ng ma mdi dng chira mot chat hap phu dugc lam ting 66 manh dwgc
néi tiép voi nhau va tredc tién ndi voi 6ng cé chiva chat hap phu kém nhét trong day ly mau. Tuy
nhién, d4y la cach tiép can khéng hiéu qua ddi véi cac ngudn can 1y mau va phan tich.

Ong hép phyu da duoc nhbi tredc ciing nh 8ng da dwoc didu kién hoa tredc ¢ ban sén trén thi
treéng. Cach khéac, dng hap phu co thé dwoc nap day trong phong thtr nghiém nhw quy dinh tai 6.1.

D.4.2 Cét mao quan GC. Thire hign theo quy dinh ky thuat dwoc néu tai 6.8. C6 thé can cot mao
quan 16p film day hon va/hoic dai hon néu quan tam dén VVOC.

D.4.3 Thiét bi giai hap nhiét. Phan tich ddng thai cac hop chat co khoang bay hoi rong, VVOC, VOC
va SVOC duore tao thuan lgi bang cach st dung nhidu chap hép phu. Chiing dwgc st dung néi tiép véi
nhau dé lam tang d6 hap phu, ca trong dng mau va trong bay thu va bing cach giai hap xa ngwoc. Xa
nguoc cb nghia 1a dong khi dwoc ding dé giai hip mau ra khdi ng hap phu hodc by tap trung phai
theo huéng nguoc véi huéng dwoe ding trong Iy méu hodc bay. Trong cach nay, hop chét ¢é diém
sdi Ion hon dugc bay va thoat (giai hap) khdi chéat hdp phy phia trudc (yéu hon) va khéng bao gid tiép
xGc véi chat hap phu (manh hon),

D.5 LAy mau khéng khi budng thir hodc khéng khi ngén thi

D.5.1 Yéu ciu chung

Dam bao réng éng mau & nhiét d6 gan bing nhau véi khdng khi budng thir d& ngan ngiva rlii ro ngung
tu nudre trong 6ng méu khi 1ay mau khi phat thai tir mau am.

D.5.2 Bao quan 6ng mau

Ong phai dwoc ddy nip ngay sau khi Idy mau, dat trong hdp chira kin va khéng cb chat phat thai va
duge bdo quan & noi sach. Ong dwoc nhdi véi mdt 16p hdp phu cé thé dwgc bao quan & nhiét d6
phong. Ong nhiéu lép hap phu can phai bao quan & trong tl lanh dé& giam thidu rii ro di chuyén chét
phan tich trong 6ng. Phan tich cac éng cang sém cang t6t va khong dé& qua bén tuan,
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Nép ctia 5ng mau bao quan dai han trong ti lanh can phai dwge han kin lai khi mau dat dén nhiét do
bao quan tdi thiéu clia 6ng.

Can phai fam can bing cac dng mau bdo quén trong td lanh bang v&i nhigt dd phong trwde khi ching
dwoc mé dé phan tich.

CHU THICH Théng tin v& thu hdi VOC tir éng hdp phu sau khi bao quan dwoc néu trong tiéu chuan nay va
I1SO 16017-1,

D.6 Phan tich

D.6.1 Diéu kién phan tich

Khi phan tich c4c hop chét ¢6 dic tinh bay hoi trong mdt dai rong, didu dac biét quan trong 14 hiéu suét
giai hap dat duoc yéu cau téi thieu (nghia la > 95 %) dbi véi tieng hop chéat. Vi du didu kién thi nhu
sau.

Nhiét do giai hap 200 °C dén 320 °C

Théi gian gidi hap 5 min dén 15 min

Lwu lwgng dong khi giai hap 20 mifmin dé&n 50 mi/min

Nhiét @ cao clia by lanh 250 °C dén 330 °C

Nhiét dé thap clia by lanh -150 °C (hé théng TD tap trung tinh thé) -30 °C dén +30 °C

(hép phu trong bay)

Chét hap phu bay lanh Thach anh/Tenax TA%cacbon den (hoac kich thuwdc sang
phan tr cacben)

Nhiét do chuyén trén dwomng ldy mau 150 °C dén 220 °C

Chuong trinh 16 GC 35 °C dén 40 °C trong 3 min, 5 °C/min dén 10 °C/min dén 300
°C, 300 °C trong S min.

Ti sb chia/ngét tir dng ldy mau voi bay thir hai va tir by thi hai dén cdt phan tich (néu &p dyng) can
phai dwoc lwa chon phu thude vao ndng do hoi di kién. (Xem thdng tin tir nha san xuat thiét bj gidi hép
nhiét).

CHU THICH C6 thé can d3t nhiét 46 gidi hdp thép hon va nhiét do dong thap hon (vi du 80 °C dén 120 °C) dé
dam bao do thu hdi dinh lwgng va phan tich cac loai phan (rng, gay mui cdng nhw mecaptan va amin.

Nhu trong tredng hop 6ng méu, sir dung mdt day chét hap phu lam tang 6 manh trong by tap trung
mé rong khoang bay hoi clia chat phan tich ¢4 thé do trong mot 1an phan tich. Gidi hap by xa nguoc
duoc yéu céu.
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Pé giam thidu cac tac dong nhan tao, can phai dat didu kién nhiét d va nhiét dé lam sach éng Ién hon
nhiét d6 gidi hap phan tich tir 10 °C dén 20 °C, nhung khdng virot qué nhigt G 1én nhét cla chat hdp
phu bén virng nhiét kém nhét trong éng.

D.6.2 Kidm tra hidu suat giai hap

Hiéu sut gidi hap co thé dugc xac dinh s& dyng quy trinh quy dinh tai 1ISO 16017-1 hodc béng céch
tién hanh tudn tw phan tich TD-GC/MS/FID 1ap lai clia mdt chudn don. Doi véi cach tiép can sau, ngét
dong xa tir chat hap phu [nghfa la ngat dong xa trong qua trinh gidi hdp (6ng) dau va/ hodc gidi hap
(bay) thir hai] dugc thu gom lai dinh luong vao dng hdp phy da didu kién hoa twong tw voi dng duoc
diing cho viéc thu thap hoi. Khi mau da thu thap lai duwoc phén tich, cac ddng xa ngét dwoc thu thap lai
lan nira. Viéc nay cho phép tudn tw phan tich 1&p lai dwoc tién hanh trén mot chudn don. Néu bét ky
hep chét cho dg thu hdi thap hon do thu hdi dy kién (twong (ng ti s6 ngét/chia vashosc véi dd thu héi
clia cac hop chat khac trong chuan) do quy trinh tiép sau, diéu nay chi ra hidu sudt giai hp kém déi
véi hop chét nay.

D.7 Xac dinh néng dd cia hoi phat thai trong khdng khi budng thir hodc ngan thir

C6 thé dinh Iwong VVOC va SVOC trong cling phan tich nhu VOC, néu cac buéce thich hgp dugc tién

hanh trong Iéy mau va phéan tich nhw duoc md ta trong Phy lyc nay. Cac diém chinh bao gém:

a) St dung chat hap phuy phi hep hodc mot day chat hap phy trong dng 1ay méu (xem D.4.1);

b) St dung mét chat hap phu phi hop hodc mét day chat hap phu trong bay tap trung (xem D.6.1);

¢) Liga chon cdt GC va diéu kién phan tich GC twong thich véi khodng bay hoi clia chat phan tich mé
rong (xem D.4.2 va D.6.1),

Hiéu nang lay mau va phan tich d&i voi hop chét ngoai khoang TVOC cé thé dwoc kiém tra xac nhan

stv dung kiém tra dwoe mé 1& dbi voi VOC, xem Didu 14.

CHU THICH 1 St dung ba chét hap phu, bdng thach anh, Tenax TA® va cacbon den manh (nhw dwoc mé ta tai
D.4.1 va Hinh D.1), trong ca éng mau va by tap trung, cling véi gidi hdp xa nguge, cho phép phén tich dinh
lvgng ddng thevi hop chét trong khoang bay hoi tir n-Cs dén n-Cazs va 16n hon. Céc chat hap phy nay wa nwéc do
vay khong 1am tang rdi ro can tré cha nwéc khi thir khi phét thai tir cac san phdm va vat liéu dm, néu thwe hién
cac bién phap phong nglra thdng thudng sw ngung ty duge mo ta & D4,

CHU THICH 2 Huwéng dén thém vé lva chon chét hdp phy ddi véi tdy mau nhidu chét bay hoi duoc néu tai
I1SO 160171,
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