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L&i nél ddu

TCVN 10496:2015 (ISO 28540:2011) hoan toan twong
duong voi 1ISO 28540:2011.

TCVN 10496:2015'do Téng cuc Mbi trréing bién soan, B
Tai nguyén va Méi treérng d& nghi, Téng cyc Tigu chudn Po
lvdng Chét luegng thAm dinh, BO Khoa hoc va Céng nghé
céng bd.
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L&i gidi thidu

Hydrocacbon thom da vong (PAH) c6 mét trong hdu hét céc loai nwréc. Cac PAH bj hdp phu 18n chét
r&n (trAm tich, chét lo Ilmg) clng nhir hda tan vao trong pha idng.

ISO 17993™ quy dinh phurong phép x4c dinh 15 PAH trong nwéc ubng, nedc ngdm va nurée mit bing
phuong phap séc ky Idng higu nang cao .

ISO 7981% quy dinh phurong phap xac dinh 6 PAH trong nuwéc ubng va nuéc ngdm bang séc ky lop
mdng hiéu nang cao hodc bang s4c ky Idng hiéu nang cao.

Tiéu chuin nay mé t3 phutrng phap x4c dinh it nh&t 16 PAH trong nuéc ubng, nuéc ngdm va nudc
mat sir dung séc ky khi két herp khdi phd (GC-MS).

Mot sé PAH durgc biét hodc nghi ngdr c6 kha nang gay ung thir. Hién nay mét sé nuéc da dua ra mic
t8i da c6 thé ch&p nhan cla cac PAH. Vi dy, Hréng din cla hdi ddng chau Au 98/83/EC (Thu muyc tai
liéu tham khdo [10]) v& chét lvgng nuéc diing cho myc dich sinh hoat thiét Iap mie t8i da c6 thé chip
nhan déi vé&i benzolalpyren 14 0,010 pgA, va ddi véi tdng bbn PAH (benzo[b] florathen,
benzolklfluoranthen, benzo[ghilperylen, indeno[1,2,3-cdlpyren) |2 0,100 pg/l.
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Chét lwgng nwéc — Xac dinh 16 hydrocacbon thom da vong
(PAH) trong nwéc — Phwong phap st dung séc ky khi két hop
khéi phé

Water quality — Determination of 16 polycyclic-aromatic hydrocarbons(PAH) in water~
Method using gas chromatography with mass spectrometric detection (GC-MS)

CANH BAO - Ngudi sir dyng tiéu chudn nay cin thanh thgo vél céc thyc hanh trong phong
thf nghiém thong thiromg. Tiéu chudn nay khong aé cap t&i mol vin dé an toan lién quan dén
ngudd sir dyng. Trich nhiém clia ngwdd sir dung 12 phal x4c Idp thye hanh vd an toan, bao
dam sirc khde phil hgp vl céc quy djnh cla quéc gia.

QUAN TRONG - Diéu quan trong la phép thir tién hanh theo tiéu chudn nay phai duwgc thye
hién b&d cdc nhéin vién da dwgce dao tao.

1 Pham vi ap dung

Tiéu chuén nay quy dinh phrong phép xac dinh it nhit 16 chét thudc nhém PAH (xem Bang 1) trong
nwée ubng va neéc ngdm bing séc ky khi két hgp khéi phd (GC-MS) v&i ndng a9 khéi lwgng (dbi voi
tirng chét) I6n hon 0,005 ug/l va trong nuéc mét véi nbng dd khdi legng 1én hon 0,01 pgA (dbi voi
tirng hop chét).

Tiéu chun nay c6 thé dwgc ding véi cdc mau chira dén 150 mg/l chét rén lo Iimg.

Véi mot sb ci bién, phwong phap nay c6 thé dung d& phan tich nwéc thai. Cling c6 thé 4p dung dé
phén tich cac PAH khéc, néu duec xac nhan Ia phi hep cho tirng tnedng hep.

2 Tailidu vién din

Céc tal ligu vién din sau 1a cin thiét cho viéc ap dung tiéu chudn nay. Bbi véi cac tai lidu vién din ghi
n3m céng bd thl 4p dung phién ban dwgc néu. B6i véi cac tai ligu vién din khdng khi nam cdng bb thi
4p dung phién bdn méi nhét, bao gdm ca cac stra ddi (néu c6).

TCVN 6661-1 (ISO 8466-1), Chit kryng nwde ~ Hidu chudn va danh gid céc phwong phap phén tich va
(Féc kmyng cdc ddc tnrng thdng ké - Phdn 1: Bénh gid théng ké cdc ham chudn tuyén tinh,
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TCVN 6663-1 (ISO 5667-1), Chét krong nuoc — LAy mBu — Phén 1: Huéng dn thibt k& chuong trinh
14y miu va ky thufit iy méu.

TCVN 6663-3 (ISO 5667-3), Chét kg nudc — LAy miu — Phéin 3: Huong déin bdo quén va xtr ¥ m&u nuoc.

3 Thuét ngir va dinh nghia
Trong tiéu chudn nay, 4p dung céc thuit nglr va dinh nghta sau:

3.1

Chét phan tich (analyte)

Chét phéi x4c djnh.

(ISO 15089:2000'%, 3.2].

CHU THICH 1: Céc chét xAc dinh duwoc bAng tidu chulin nay duoc ndu trong Bing 1.

3.2
Dung djch higu chudn (calibration solution)

Dung dich dugc chusn b tir dung dich chuln thir vi/hodc dung dich chudn gbc, drgc ding aé higu
chudn tin hiéu phan hdi clia thiét bj twong (rng véi ndng a6 chét phan tich.

[1SO 18073:2004", 3.1.2].

3.3
lon déc treng xac djnh bing GC-MS (GC-MS determination diagnostic ion)

lon phin chon loc, ion phan tir hoac lon d3c tinh khéc tir phd khéi legng cla hep chét myc tidu c6 tinh
dac thi cao nhét.

[1SO 22892:2006, djnh nghia 3.6].

34
Chudn bom (injection standard)

H&n hep chuln dugc b sung vao mau treéc khi bom vao thiét bj GC-MS, dé gidm sét tinh bién dbi
clia tin hiéu phan hdi ctia thiét bj va & tinh a8 thu hdi ndi chudn.

CHU THICH 1: Trong tiéu chuén nay, hBn hep chudin bom chira mdt PAH duge danh dhu bang chét ddng vi.
35
Chu3n nol (internal standard)

PAH duoc danh déu bdng chét ddng vi hosic PAH chéc chén khdng c6 mat treée khi chiét, dya vao d6
tinh toan ndng A9 clia chét nguyén thé.

6
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3.6

Ché aj quan tréc/ghl lon chon lgc (selected ion monitoring/recording mode)
SIM/SIR

Chi do cwrdrng A6 cac ioh chudn doan/dugc Ira chon.

(1SO 22892:2006", 3.8).

4 Nguyén tic.

Céc PAH (xem Bang 1) c6 trong miu nuéc duec chiét ra khdi mau nuéc bing phurong phap chiét
I6ng-1dng diing hexan. Mot hdn hep ndi chuln dugc thém vao mau treéc khi chiét. LAm gidu dich chiét
béng c4ch lam bay hoi va lwgng cdn lai dugc dua vao dung mdi thich hgp & 1am sach hodc phan tich
séc ky (GC).

CHU THICH 1:  C6 thé dung cac dung mdi bay hoi khdc néu chirng minh dugc ching c6 49 thu hdi bAng hosc
tét hon (a6 thu hdi tir 70 % dén 110 %).

Phuong phép chiét I3ng-13ng c6 thé khéng duree ding véi mau chira nhidu hon 150 mg/l chét rén lor ikng.
CANH BAO - Sir dyng tiéu chudn nay c6 thd lién quan cdc vit ligu nguy hal, céc thao tic va
thiét bj. Tiéu chudn nay khéng a& cép t&1 mel vidn ad an toan lién quan dén ngudl sir dyng.
Trach nhigm cua ngwdi sir dung la phal xéc Ip thyrc hanh vé an toan, bdo dam sirc khde phl
hop vél céc qui djnh trirée khi sir dyng.

CHU THICH 2:  Béi wé&i m3u chira lrgng chét lor Ing Kém han 150 mgh, c6 thd sir dung quy trinh dwge mé ta
trong 1SO 17858:2007*, 4.1,4.2va 4.3.

Néu cin, cé thé 1am sach dich chiét clia m3u nuéc mat hodic nuwéc thdi bing séc ky cot treée khi phan
tich. Trede khi bom miu, chudn bom dugc thém vao tirng dich chiét va mdt phdn nhd dich chiét duoc
bom vao séc ky khl,

PAH duwgc tach riéng ré trén ¢t mao quan nhdi silica phi hep, dugce boc béng Iép polysiloxan khéng
phan cyc hodc polysiioxan cdi bién phan circ nhe véi b tach hidu qua. Cot phai phl hep véi viéc tach
céc c#ip ddng phan clia c4c chét. B4 nhan dang va dinh lwgng sir dyung khdi phd (MS) véi bd ion héa
electron (El).
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Bang 1 - PAH c6 thé xic djnh bdng tiéu chuln nay

Tén Ton
Cbng thirc héa hoc i Cong thirc héa hoc chu tric
E:gl c'::’r"‘ phin tir Chu tric E:: ::mg phén tr
CyoHs c“:'zugfmol @ ™ @
128,17 g/mol 166,
975%C 8350%C
91-20-3 86-73-7
Acenaphthylens Acenaphtheno
CyH
f&i”g%w ©8© 15?;,2?m @'@
U6%C 9305%C
208-96-8 83320
Phenanthrens
e 423 oo O
178,23 g/mol
94,05 %wc 94,05%C @@
120127 85018
Pyrene Fluoranthene
gt;:zwzg ©© mm @.@
ss.mgw @@ 850%C O
126-00-0 206-44-0
| Benzoajanthracene
o e o 000
22820
m,dseswcr;w @@ 94,45%C @
218-01-8 56-553
| Benzojklfluoranthene® Benzolbjfiuoranthene® @
CxHiz @ Cothya
. 252,32
:?;:gm ©©.@ 95,2 . ©©.@
207 205-99-2
e e Berzolalpyrone®
rsiom Q0L [E%m
s:gf;;g @.©© 952%C Q00
Benzo[ghiperylene® Dibenzo{s, hjanthracene®
CxHi2 @ @ CzHu @
276,34 g/mol QL IO 278,35 g/mol Q00
956%C @ 97I%C @
191-24-2 53-70-3

r Hep chat duge qui dinh b Directive 88/93/LC (Tai ldu tham khdo [10])
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5 Cintré

5.1 Cin tr& bl vol ldy mdu, chiét va lam giau

Binh chira m3u phdi 1am béing vat liéu khéng gdy &nh hudng aén chét phan tich trong thdi gian tiép
xdc (6t nhat 1am bang thép khéng gi hoic thily tinh). Trénh sir dung nhya va c4c vat liéu hGu co khac
trir polytetrafiuoroeten (PTFE) trong qué trinh &y m3u, bdo quan m3u hosc chiét. Can chi y khi sir
dyng cac chét hoat ddng bd mit a& 1am sach binh chira m3u vi ching c6 thé tao thanh nhi trong
trong qué trinh chiét I6ng-IGng.

Néu str dung thiét bj lé)'!. miau ty ddng, tranh st dung 8ng Iam biing silicon hodc cao su. Néu sir dyung
c4c vt liéu ndy, cAn gidm thidu thei gian tidp xic. Trang rira duéng 8ng 14y miu bing nuéc trwéce khi
thir m3u, Xem hwémg din trong TCVN 6663-1 (ISO 5667-1) va TCVN 6663-3 (ISO 5667-3).

Tranh dé &nh sang mét tréi chidu tryec 1iép vao m3u thir va théi gian tiép xtic véi anh sdng kéo dai. Bao
quén méu trong binh chira méu. C6 thé sir dyng chai thly tinh sach nhung sau d6 mau cin phai dugc
git trong hdp téi.

Trong qué trinh bdo quan miu thl, c6 thé xdy ra viéc mit PAH do hép phy I8n thanh binh chira. Mic
39 mét phy thudc vao thdi gian bio quén.

5.2 Cantré vol GC-MS

Céc chét cung dugc rira gidi v&i PAH cin phan tich c6 thé can tr& 8én viéc xac djnh. Nhirng can tré
nay c6 thé din dén tin hi¢u phan gidi khdng hoan toan va phy thudc vao dd lén clia ching c6 thé anh
hudng dén dd chinh xac va a9 chum clia két qud phan tich. Nhirng pic khéng d6i xirng rdng hon pic
tuong (rng cia cac chét chudn goi y dén chét cn tré.

Phan tach séc ky gira benzo[a,hlanthracen va indeno[1,2,3-calpyren thuéng khé khan. Do sy khac
nhau v& khéi lrgng phén tir clia chang, viéc dinh hrong cé thd dwgc thire hién biing phat hién khéi
lwgng chon lgc. Khi 9 phan gidi khdng hoan toan, cin phai kidm tra sy tich phan cac pic va khi cin,
hiéu chinh lai. D9 phén gidi a0 cao (vi dy khdng nhd hon R = 0,8) gilra pic benzo[bjflorathen va
benzo{K]floranthen cng nhu gira benzo[a]pyren va benzo[elpyren dugc a3t 1am tiéu chi chét luong
ddi voi cbt mao quan. Khong tich dugc benzo[jfloranthen ra khdi benzo[Affloranthen va
benzo[bjfloranthen. C6 thé triphenylen khéng thé tach hoan toan ra khdi benzo[a)anthracen va chrysen.
Néu vin xdy ra didu nay, cAn ghi lai trong b&o céo thir nghiém.

CHU THICH: Benzo[jjfloranthen, benzo[e]floranthen v triphenylen khéng thudc 16 chét phén tich.

6 Thudc thir

CANH BAO - Sir dyng tléu chudn nay c6 thd lién quan céc vt lidéu nguy hal, cic thao tac va
thiét bj. Tiéu chudn nay khong dé cp téd moi vdn aé an toan lién quan aén ngudi sir dyng.
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Trach nhiém clia ngwdi sir dyng la phal xdc I4p thye hanh vé an toan, bio dam sirc khoe
phi hgp véi cac qul djnh treée khi sir dung.

Chi str dung thubc thir ¢4p phan tich dugc cdng nhén trong qué trinh phan tich, ngoai trir c6 qui dinh
khéc. “D6i v&i phan tich du Irgng” hodic “a6i véi phan tich GC”, tly tirng treéng hop cu thé, nuéc cht
ho#ic nuéc a4 loai khodng hodc nuéc cb a6 tinh khiét twong dwong. CAn chd ¥ ring tirng mé dung moi
khdng dugc chira ndng a4 tréng anh hudng toi két qua.

6.1 Natrl thiosunphat ngdm nam phén tir nwére, Na;S;0:.5H;0, diing @8 khiz clo héa.

6.2 Dung mol

6.2.1 Hexan, CgHy..

6.2.2 Axetonitrll, CH;CN.

6.2.3 Axeton, C;HgO

6.2.4 Decan, CyoH22

6.2.5 Isooctan, CgHs

6.2.6 Diclorometan, CH;Cl;

6.3 Natrl sunphat, Na;SO,, khan, dugc 1am sach tredc bing cach nung néng téi 500 °C trong 4 h
hoac khéng c6 chit can tré hop chét.

6.4 Cac khi

6.4.1 Nito, 99,999 % theo thé tich, d& bay hoi dich chiét.
6.4.2 Hell, 99,999 % theo thé tich, dling cho séc ky khi.

6.5 Dung dich chudn
6.5.1 Chét chudn (xem Bang 2) va ni chuin

Chon ndi chuén v&i dic tinh Iy hoc va héa hoc (vi dy nhu kha naing chiét, théi gian Ivu) trong ty nhe
céc d&c tinh clia cac hgp chét cAn phan tich.

Str dyng téi thidu ba ndi chudn, vi dy ba PAH @3 duere detori héa 38 d4nh gia két qua (xem Didu 11 va 12).
Kiém chirng @6 6n dinh clia ndi chudn thuérng xuyén. Bang 2 dua ra PAH géc va mot sé PAH da detori
c6 thd st dung. Cac ndi chudn dugc thém vao miu da chiét va do vay hda tan trong dung méi tan
trong nuéec.

CHU THICH 1: C6 thé sir dung chuén duere dénh déu chét adng vi '*C 1am ndi chudn.
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CHU THICH 2:  Dung dich PAH @4 dugc chirng nhan va cac chdt PAH rdn don cé @9 tinh khiét duoc chirng
nhan cé sén tir mdt s nha cung’cAp" hodic tir céc cdng ty thuong mai khéc.

Vi tinh chét nguy hiém ciia cac chét dwgc dung, c6 thé sir dung dung dich chudn c6 ban s3n, tét nhét
12 loai dwoc chirng nhan. CAn tranh tiép xic véi da.

Béng 2 - PAH nguyén thé va detori héa

Chit chudn PAH Chét ndl chuén PAH detori héa dugc danh déu
Naphthalen (CAS No. 91-20-3) . | Naphthalen-d8 (CAS No. 1146-65-2)
Acenaphthen (CAS Nb. 83-32-9) Acenaphthen-d10 (CAS No: 15067-26-2)
Acenaphthylen (CAS No. 208-96-8) Acenaphihylen-d8 (CAS No. 93951-97-4)
Fluoren (CAS No. 86-73-7) Flucren-d10 (CAS No. 81103-79-9)
Anthracen (CAS No. 120-12-7) Anthracen-d10 (CAS No. 1719-06-8)
Phenanthren (CAS No. 85-01-8) Phenanthren-d10 (CAS No. 1517-22-2)
Fluoranthen (CAS No. 206-44-0) Fluoranthen-d10 (CAS No. 93951-69-0)
Pyran (CAS No. 129-00-0) Pyren-d10 (CAS No. 1718-52-1)
Benzo[a]anthracen (CAS No. 56-55-3) Benzo[ajanthracen-d12 (CAS No. 1718-53-2)
Chrysen (CAS.No. 218-01-9) Chrysen-d12 (CAS No. 1719-03-5)
Benzo[blflucranthen (CAS No. 205-99-2) Benzo|bjfluoranthen-d12 (CAS No. 93951-98-5)

Benzo[jjfiuoranthen® (CAS No. 205-82-3)
Triphenytena {CAS No 217-59-4)

Benzolk]fluoranthen (CAS No. 207-08-9) Benzo[k]fluoranthen-d12 (CAS No. 93952-01-3)
Benzo[a]pyren (CAS No. 50-32-8) Benzo[alpyren-d12 (CAS No. 63466-71-7)
Benzo[e]pyrend (CAS No. 192-97-2)

Indeno[1,2,3-cd]pyren (CAS No. 193-39-5) Indeno[1,2,3-cd]pyren-d12 (CAS No. 203578-33-0)
Dibenzof a,hlanthracen (CAS No. 53-70-3) Dibenzo{a,hjanthracen-d14 (CAS No. 13250-98-1)
Benzo[ghijperylen (CAS No. 191-24-2) Benzo[gh]perylen-d12 (CAS No. 93951-66-7)

2 Khong c6 mot chét no trong 16 chit pha tich; chf sir dung &b kidm tra ki A 69 phan gid.
6.5.2 Chuinbom

Thém chét khong phan cyc danh diu ddng vi vao dich chiét cudi ciing va vao dung dich hiéu chudn
(6.5.3) trrérc khi bom vao GC-MS d& kidm tra @9 thu hdi clia ndi chuln.

Chuén bj dung dich géc clia chudn bom trong dung méi phi hep véi ndng d khdi legng, o= 10 pg/ml.

6.6 Dung djch géc don chét

Chuén bj dung dich don (xem Bang 1) trong mét dung méi phli hep, vi dy hexan (6.2.1) hoc axetonitril
(6.2.2) v&indng a9 khéi lvgng o= 200 pg/ml.

" Vién vit léu va do cic phép chudn (IRMM), Geel, B va Vién khoa hoc va cdng nghé quéc gla (NIST), Washington, DC,
USA, 1a mdt vi dy vb nha cung cAp. Thong tin ndly dua ra chi tao thudn ki cho nguei sir dyng tiéu chuln ma khéng phai 14 xac
nhén v& sin phim clia tidu chudn nay.
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Céc dung dich nay cé thé dugc ding 8 x4c nhan va nhan dang PAH don I8 trong sic db.

6.7 Dung djch géc nhidu chét

Pha lo&ing mét thé tich vira @0 (vi dy 5 mi) dung dich géc don chét (6.6) vao binh dinh mirc (7.14 vi dy
100 ml) véi mdt dung méi thich hep, vi dy hexan (6.2.1) hogc axetonitril (6.2.2) & chuén bj dung dich
¢6 ndng A khéi lvgng o= 10 pg/mi.

Céch khac, c6 tha sir dung dung dich hdn hop va két hop c6 bén sdn (44 dugc chirng nhan) mét hodc

vai chét chudn (xem Bang 1) & ndng a4 khéi Irgng phii hep vél tirng chét trong (ng. VI dy 10 pg/ml
trong dung méi phii hep, nhur c6 thé str dyng hexan (6.2.1) hodc axetonitril (6.2.2).

Dung dich tir 6.5 d&n 6.7 bén trong mdt nam khi dugc bio quén trong chd t8i & nhiét a6 phong va tranh
@& bay hoi. 9 bdn clia dung dich tiéu chuén cin phai dugc kidm tra thudng xuyén. DS véi myc dich
nay, cAn phai cé sdn dung dich ddc 14p d& kiém soat chét rgng trong phong thi nghiém.

6.8 Dung djch hi¢u chudn

Chuén bj It nhét nam dung dich hiéu chudn bdng céch pha loang phi hep dung dich géc nhidu chét
(6.7), dung hexan (6.2.1) ho%c axetonitril (6.2.2) lam dung moi. Thém vao mdi dung dich cing mdt
lwvgng dung dich géc clia chuln bom aé c6 ndng 49 cubi ciing, p= 100 ng/ml.

Dung méi dung cho dung dich hiéu chudn nén giéng vé&i dung dich chiét cubi ciing.

Chuyén, vi du 50 i dung dich géc nhidu chét vao lo dinh mirc 5 ml va lam a3y @é&n vach mic bing dung
mdi phil hep. Thé tich clia 1 pl dung dich chudn nay chira 100 pg mBi chét cin phén tich (o = 100 ng/ml).

Can kiém tra ndng a9 khéi legng clia PAH trong dung dich géc nhidu chét bdng céch so sanh véi dung
dich tiéu chuin ddc 14p, 16t nhit a2 dugc chizng nhan. T4t ca cac chét phai ndm trong khodng £ 10 %.

Dung dich chuin nay phai dugc ding d& hiéu chuin hé théng séc ky khi (h8n hep trong hexan) cing
nhu @& kiém tra viéc thém ndi chudn [h8n hop trong axeton (6.2.2)).

7 Thiét bj, dung cy
S dyng thiét bj phdng thi nghiém théng thudng va cy thd nhur heéng din trong Didu nay. LAm sach
binh thly tinh d& loai bd t&t ca cac chét can trd.

CHU THICH: T4t ca binh thiy tinh ¢6 thd dwrgc Iam sach, vi dy bing céch tréng rnira véi nuée thy, nuée néng va
shy trong khodng tir 15 min dén 30 min & 120 °C. Sau khi 1am ngudi, binh thiy tinh c6 thd dwgc trang bing
axeton (6.2.3), 34y kin va bdo quan trong mbi trrdmg sach.

Khi phan tich nuéc ubng, khdng sir dung Iai binh thiy tinh a4 tiép xdc véi mu nuée thai hoac miu cd
ndng @4 PAH cao.

7.1 Chal thuy tinh, mau hodc thiy tinh sach, cd hep, 84y bing, 1000 ml ¢ nép vién nhém.
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7.2 Khudy tir, c6 thanh khudy (c& khodng 20 mm) bng thiiy tinh hodc boc PTFE, Iuru gitr trong dung
méi durgc ding 6& chiét.

7.3 Phéu tach, thé tich danh dinh 1000 ml, ¢6 khéa PTFE va nép thiy tinh.
7.4 Binh nén, dung tich danh djnh 250 ml, ¢6 nép thiy tinh.

7.5 Thiét b] ad lam glau dung dich rira gial bing bay hod, vi dy méy lam bay hoi quay, thudng
diing cho chan khéng khéng ddi va kém béd kidm soat nhidt do bing nuréc, hole thidt bi stripping st
dung khi nito.

7.6 Xyranh microlit, vi dy 500 pl va 1000 pl.

7.7 Binh khir, 100 inl (vi dy nhe Hinh C.3).

7.8 May ly tdm moto, kém éng ly tam (vi dy nhe Hinh C.2) véi d4y nhd dan, 50 mil.
7.9 Thiét bj lic, co thé didu chinh téc 49 quay.

7.10 Le thiy tinh clia may ldy mau ty ddng, dung tich, vi du 2 mi, c6 nép [am bing vat liéu tro va I6p
boc bing PTFE.

7.11 Lo thiy tinh, vi dy éng clia méy ly tm, dinh mirc (c6 vach chia 0,1 ml), dung tich danh dinh 10 m,
¢b nép béng thiy tinh.

7.12 Séc ky khi, két hop véi detector MS (EI).

7.13 C§t mao quan, d phan gidi cao ding cho GC (xem Phy lyc A).
7.14 Binh djnh m{r¢ mot vach, ISO 1042"), loai A.

7.15 Mang vi lgc, mang va nuéc chiu dung méi, c& 18 0,45 pm.
7.16 Pipet Pasteur.

7.17 HOp blng thiy tinh, nhdi 63y bing it nh4t 0,5 g silica (xem 7.18).
CHU THICH: Céac hdp nay cb sdn trén thj treirng,

7.18 Silica, c& hat trung binh khodng 40 pm, nung néng & 450 °C trong 3 h va bdo quan trong binh
hit &m d& dam bao hoat tinh t6i da.

CHU THICH: Hp catric silica a4 nhdi truéc cb sin trén th] trudng.

7.19 Ray phén tlr, duwdmg kinh 18 0,4 nm.
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7.20 Bbng thay tinh

8 Liymiu

L4y m&u vao chai thly tinh mau dung tich 1000 mi (7.1). Khir clo m3u nude ¢6 chira clorua bing cach
treeére khi ldy m&u thém khodng 80 mg natri sunphat (6.1).

Khi 14y mau nuéc ubng tir vol nurére cip, 14y miu vi khudn truée voi di dugre khir triing vbi bing ngon Itra.
CHU THICH: Huéng din chuong trinh 1Ay mAu xem trong TCVN 6663-1 (IS0 5667-1).

Nap d3y t&i vai cia chai (khodng 950 ml). X4c dinh thé tich mau dugc chiét bdng khéi Irgng, tredc khi
chiét va sau khi chai rdng, véi 49 chinh x4c + 5 g. Bdo quan miu & (3 + 2) °C va tranh &nh séng tryc
tiép t&i khi tién hanh chiét [xem TCVN 6663-3 (ISO 5667-3)].

Dam bdo riing viéc chiét dugc tién hanh trong thei gian bdo quan ti da, nhuer quy dinh trong pham vi
TCVN 6663-3 (ISO 5667-3) a8 tranh thét thoat.

N6i chung, nén tién hanh chiét ngay khi c6 thé a& gidm thidu nhiing tac hai tidm tang cla binh c6 thé
xAy ra khi str dyng lai binh thiy tinh.

8 Caéch tién hanh

9.1 Lwuychung
Phuong phép chiét 1dng-idng khdng dugc st dung véi miu chira chét lor Izng Ién hon 150 mg.

Ngoai hexan, dung mdi bay hoi ¢6 thé dugc ding néu chirng minh durgc cdc dung mbi ndy cb a9 thu
hdi béng hoac tét hon (a8 thu hdi tir 70 % dén 110 %).

9.2 Chiét
9.2.1 Chuin b mdu va chiét

Thém chinh x&c legng xéc dinh ndi chudn (vi dy thé tich chira 50 ng) hda tan trong dung dich nudc
(6.5.1). Thém 25 mi hexan (6.2.1) va thanh khudy (7.2), sau a6 déng binh (7.1) c6 nép 16t bing nhém
ho#c day binh nén (7.4) bing nit nham. S&r dung khudy tir lic k§ m3u trong khodng téi da 60 min.
Chuyé&n m3u vao ph&u téch va d& tach pha trong it nhat 5 min. Néu tao thanh nh( twong trong qué
trinh chiét, thu l4y nha twong nay vao éng ly tdm va ly tdm (7.8), vi dy trong 10 min & téc d0 khodng
3000 r/min. Céch khéc, c6 thé sir dyng mdy vi tdch (xem Phy lyc B) d& tach pha. Loai bd nurérc 04 tach
béng pipet Pasteur (7.16). Chuyén dich chiét vao binh nén (7.4) va sy theo 9.2.2. CAn d3m bao ring
chai @4 durgc tréng ki bdng dung méi chiét dé chiét hét t&t ca cac PAH @ bj hdp phy.

Khi.chiét mAu nudc ¢ ndng 86 PAH cao, c6 thé chi chuy&n 10 ml dén 100 ml m3u ddng nhét vao binh
nén 250 ml (7.4) bing pipet va pha loang bing nuérc 1&i 200 ml. Sau khi thém 25 ml hexan (6.2.1), tién
hanh quy trinh nhir md ta & trén,
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9.2.2 Lam khd djch chiét

Chuyén p hexan thu dugc theo 9.2.1 vao binh nén 100 mi. Trang ph8u hoic éng ly tam bing 5 ml
hexan va gép ching vio dich chiét.

Lam khd dich chiét véi khodng 0,2 g natri sunphat trong it nhAt 15 min, xo4y binh thudng xuyén.
Gan dich chiét da lam khé vao binh khir (7.7). Tréng binh nén hai ln bing 5 mi hexan va gan vao binh kh(r.
9.2.3 Lam glau

Lam bay hoi dich chié! hexan da khé thu dugec theo 9.2.2 cho téi khi nd chi cé6 & dAu nhon clia binh
khir (khodng 2 mi), vi dy, dung may cb quay, tai nhiét d4 30 °C, gidm &p suét tr tir xubng 20 kPa.

Khéng lam bay hoi dich chiét téi kho kiét, vi c6 thé 1am mét, hep chét 2 hodc 3 vong. Thém vai giot
decan (6.2.4) hojc isooctan (6.2.5) & han ché thét thoat phan Ié¢n cac chét hiru co bay hoi.

Hoa tan dich chiét vao mdt thé tich da biét (vi dy 2 ml). Bam bdo ring cin c6 thd dugc léng dong Ién
trén thanh binh d&u dugc hda tan bing cach léc dich chiét khi s dung may lc.

Néu séc dd cho thly co chit can tré dén viéc dinh lrgng, cAn 1am sach dich chiét m3u nuéc thai va
méu khac chwra biét ngudn géc bing silica theo 9.2.4.

Chuyén m&u a4 lam giau vao lo dyng miu bing thiy tinh, néu cn sau khi loc qua mang loc (7.15).
Luu gi® mu & noi mat, t8i cho aén khi thyc hién phan tich.

Tién hanh quy trinh nhir mé ta & 9.4.

C6 thé sir dung phrong phap lam giau khac. Néu dung bom mau cé thd tich Ién hosc néu dy doan
ndng A0 clia hgrp chét cdn phan tich cao hon, c6 thd sir dung hé sé 1am giau thdp hon.

9.24 Lam sach

Péi véi lam sach dich chiét, stz dyng cbt [pipet Pasteur (7.16) cé nit béng thiy tinh(7.20)] hoac cartric
(7.17) c6 chira it nhét 0,5 g silica (7.18). Lam sach silica trong cdt ho#c trong cartric bing céach xa 5 thé
tich h&n hop diclorometan va hexan (1+1), theo cac didu kién véi cung thé tich hexan (6.2.1).

CHU THICH: Vigc 1am sach khdng thye hién duge véi dung dich cé chira axeton.

S4y khd dung mdi da ding khi lam sach dich chiét bing cach s dung sang phan t (7.19). Silica phai
c6 hoat tinh 16i da.

Cb dich chiét 42 1am giau (9.2.3) bng céch thdi dong khi nitor vira phai (6.4.1) sao cho thé tich con lai
500 ul.

St dung pipet Pasteur a& chuyé&n dich chiét da cd dac (7.16) Ié&n trén silica ¢6 phl hexan va dé ngdm
g4n hét vao silica.

Rira gidi PAH bing h3n hop diclorometan va hexan (1+1).
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CHU THICH 2: Cactric c6 chira 0,5 g silica c6 s3n ngoal thi trwdng ydu ciu thd tich it nhét 12 3 ml hdn hop
diclorometan -hexan {1+1) d& rira gidi PAH.

Thém vai giot decan (6.2.4) hodc isooctan (6.2.5) @& rira gidi, léc @& lam ddng nhét, va cb dic (xem
9.2.3) 161 thé tich tir 200 pl dén 250 pl, vi dy truedc tién, 1am bay hoi bdng méy cé quay (7.5) t6i khoéng
2 ml, sau d6 théi dong niter (6.4.1).

Lam ddy dich chiét t&i thé tich a3 biét (vi dy 2 ml) bdng dung méi d& dugc dung cho chudn bj dung
dich hiéu chuén (6.8).

Tién hanh quy trinh nhur md t& & 9.4. S& dyung phan mAu nhd ddi véi xac dinh GC-MS.

9.3 Séc ky khi
Van hanh mdy séc ky khi theo huéng din cla nha san xuét.
Lya chon cdt GC mao quan va didu kién sic ky s& cho sy phan tach hiéu qua (xem Phuy luc A).

Phan tich dung dich hiéu chudn, miu tring va mu trong ciing didu kién. Néu sr dung chudn bom
(6.5.2), thém chinh x4ac mét lrgng d4 biét chuln bom vao dich chiét, lac k§ va bom ngay vao GC.

9.4 Do mdu tring

Tién hanh xac dinh mau tréing it nhat mdt 1An trén tirng mé khi sir dyng nuéc truée khi va trong mot
loat phan tich. Nuwéc phdi khdng c6 PAH. Do miu tring phdi bao gbm tit ca céc buéc cia quy trinh
phan tich tir khi nhan mAu & phdng thi nghiém dén khi danh gia séc dd khi. Néu gia trj m3u tring cao
bét thurerng (trén 50 % mirc bao céo thip nhét), cAn phai kidm tra tirng buréc trong quy trinh d& tim Iy
do gay ra nhirng m3u tréing cao bét thurémg nay. Bam bdo rdng miu tréng dugc gidm té¢i mac tdi thidu
do quy trinh khac nhau, vi dy loai bd cac chit 6 nhi&m cla m3u tir khéng khi xung quanh va dung méi,
va kiém tra thiét bj phén tich.

Néu ndng @5 mAu gin bing v6i giéi han phat hién, nhung, gié tri tring cao hon 50 % so véi gi4 trj bao
c4o thdp nhét th cling c6 thé ch4p nhan. Néu xay ra trudng hop ndy, mau nén dugc cb dic va th lai
dé x4c nhan.

9.5 Didu kién khéi phd (MS)

Diéu chinh khéi phd theo huéng din cla nha san xult. Sc ky dugce ghi lai trong phé quét ddy du
(46 amu dén 300 amu, trong @6 u la don vi khéi lrgng nguyén tr théng nhit) hoac ché a9 quan
tréc/ghi ion Iyra chon (SIM/SIR).

Didu chinh téc A9 quét clia may khéi phd t6i van tée cho phép mét pic GC dugc mé ta bing it nhit bay
diém sb lidu.

Cac'jon chudin doan véi curdng dd trong (rng theo 1SO 228928 dwgc néu trong Bang 4.
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10 Hiéu chuin

10.1 Khal quat

Puéng chuin dugc xdy dyng cho mdi hgp chét dira trén mt khodng ndng d¢. Ty sb trong quan [Rrel
hoac FR tly thudc vio sir dung néi chudn dugc danh du hay chudin nguyén khac (khdng dugc dénh
d4u)] irng véi m8i ndng Ao trong dung dich chuéin dugc 13p duemng chudn ho#c tinh trén may tinh st
dung ham hdi quy. Ty sb trong quan dugc xé4c dinh theo quy trinh drgc md ta dudi ddy. Thyc hién it
nhéit nam diém hiéu chuin, Xem thém TCVN 6661-1 (ISO 8466-1).

10.2 Hiéu chudn bing ndi chudn déanh déu

St dung hiéu ndi chun chuln dwgc gén nhin a6 véi PAH cho hop chét ddnh ddu dugce thém vao mau.

Chuln bj dudng chudn gdm mdt khodng ndng a6 adi véi tirng hep chét duec xéc dinh. Lap dudng
chuln dya trén ty sb trong quan, R (gilra hop chét d4nh ddu va hop chét gbe) véi ndng a6 trong céc
dung dich chudn hoc tinh biing méy tinh sir dung hdi quy tuyén tinh. X4c dinh ty s twrong quan déi véi
tirng chét khdng phén cyc theo quy trinh mé ta duéi dy. Thire hién it nhat ndm diém higu chuan.

X4c dinh tin hidu trd |&i clia trng PAH twong (ng v&i chét dénh ddu twong ty, R, Sr dyung dién tich
tin hiéu phan hdi cia ion chin doén 1:

AinfL
Auipn M

Ra=
Trong dé:
Ays 12 dién tich cla pic ion chdn doan 1 déi voi PAH;
Ay |2 dién tich clia pic ion chin doan 1 @bi véi hgp chét danh diu;
A |2 ndng @9 clia hop chét dénh du trong dung dich chudin hiéu chudn, tinh bing microgam trén
Iit;

/» 12 ndng b ciia hop chét gbe (khdng phan cyre) trong dung dich chudn hi¢u chudn, tinh bing
microgam trén lit.

CHU THICH: Ty s twong quan 88i v&i moi hop chét 1a khdng adi (hé sb bién thidn nhé hon 20 %) trong cé
5 didm chuln, thi c6 thd st dyng ty s trung binh cho hep chit d6. Nguwec lal, sir dyng duémg chudn 5 diém abi
v hop chét d6.

10.3 Higu chudn biing ndi chudn

Phuong phap ndi chudn duec 4p dung @& x4c dinh PAH khac ma chét chudn khéng danh déu duoc
thém vao méu.

Hiéu chudn y&u cAu xac dinh hé sb trd I, Fr, dugc x4c dinh bdng Cdng thire (2):
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A'lsp i
Fy=2uPa @
‘qlf:p *

Trong d6:
Ass 12 dién tich ctiadon chdn doan 1 abi véi PAH;
Avs 12 dign tich ctia ion chan do4n 1 déi voi chat ndi chuln;
ps 14 ndng @9 ctia chét ndi chudn, tinh bing microgam trén Iit;
p. 12 ndng a6 clia hop chét trong chét chudn higu chudn, tinh bang microgam trén lit.

CHU THICH: He sb phan hdi Fa, 88i vé&i moi hop chét Ia khong d8i (hé sé bién thidn nhd hon 20 %) trén khodng
hiéu chuén 5 didm, thl c6 thd sir dyng ty s trung binh cho hep chét d6. Nguwc lai, dudng chuén 5 didm hoan
chinh dugc sir dyng cho hop.chét d6.

Déi véi viéc kiém tra hiéu chudn hang ngay (higu chuan lai), bom it nhét hai dung dich hiéu chudn, vi dy
nbng dd (20 + 10) % va (80 % 10) % clia khodng tuyén tinh a3 duoc thiét 1dp. So sanh hé sé phan hdi a3
tinh durgrec véi hé sé thu duge trong mé miu trude. Cac gid tri ndy khdng dugre sai khac qué 20 %.

11 Do méu

Lam cén bing hé thdng do truére khi do mAu va @idu chinh may khéi phd theo hurémg din clia nha san xuét.
Ap dung céc didu kién do sau day.

Phuaong phdp ion héa:  téc ddng eletron

Khoang khéi lrgng clia phd: 46 u dén 300 u, it nhét Ién hon 10u khéi lrgng ién nhét clia chét cAn xéc
dinh. Bi v&i cac chét can tr&, vi du do CO,, phd c6 thé bét ddu tai 46 u.

Théi gian chu ky: sao cho it nhét bay phd c6 thé duec thyre hién trén mét pic cia chét.

Néu chi cac khéi lvgng don dugce ding ky 4 1am ting dd nhay, ding ky pic ndn va it nhit hai ion véi
cung thei gian chu ky nhur & trén.

12 Nhén dang

Dinh legng mot chét don ddi héi viéc nhan dang d3m bdo va ré rang. Céc thanh phan c6 it manh cin
phéi cé thém cac tiéu chi bd sung d& nhan dang.

Khi toan by phd, phd mau va phé chuln dugc |dy duéi cac didu kién iam viéc gibng nhau phai durgc
xac dinh. Phé chudn phéi do tirng phdng thi nghiém tao ra sir dung thiét bj ctia chinh phéng thi nghiém
a6 va phdi dugec luu gilr trong co s& d liéu phd chudn. Céc phd nay c6 thé duoc ding d& nhan dang
céc muc dich bang phd khéi lugng.

D¢ léch cia pic khdng phdi pic nén (khdng phai pic 100 % khél lrgng) phai nhd hon 10 %.
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Néu c6 a9 lach th&i gian Ieu, khing dinh s nhan dang c6 thé thyc hién bing thém chudn. C6 thé s
dung chuln d4nh diu @dng vi ‘di&n hinh 1A cach tét nhét 88 khdng dinh viéc nhan dang. Xem Bang 3.
Mot chét don dugc nhan dang, néu:

- Thei gian twong a4j cia mdt chét trong séc d ion tdng ddng clia miu khéng khéc biét qué + 0,2 % néu
thevi gian Iwu tuyét abi 12 hon 500 gidy va nhé hon 5000 gidy.

~ Cuéng a6 trong abi cia ion chan doan ghi dugc trong khéi phd clia mAu thu duoc trong didu kién nhu
nhau khéng sai khac qua + (0,17 + 10) % so v&i curdng a9 turong adi cla ching trong chét chudn, trong
d6 112 curdrng 80 trong a6 ghi durgre tir ion d4c tinh trong khéi phd clia dung dich chudn.

Béng 3 - Mirc 44 khing djnh cua tinh nhn biét

K¢ thujt | Mirc dd nhin dang | Nguyén téc van hanh Tiéu chi bd sung
Cothd Quan tréc khéi lrgng | Sy phu hop cia ti sé khdi lveng
MS don (SIM/SIR) v&i hop chét tidu chuln trong gidi
han d3 cho
Khéng dinh Thu phé téng (quét) Sy phiu hep cla phé véi hep chét
tiéu chudn trong gi¢i han da cho

Cap pic 16i han c6 thé d&n dén sy phan bd ty ddng sai. Trong nhirng trudng hop nhu véy, cin
kiém tra bdng tay. Cép pic t&i han Ia: phenanthren va anthracen; benzo[a]anthracen va chrysen;
benzo[b]flucranthen va benzo[AJfluoranthen; benzo[a]pyren va benzo[e]pyre.

Céc hop chét chdng i4n pic c6 khéi legng trong tw nhau cé thé durge phan dinh ndu gia tri chdng lan
gitra hai pic téi thidu it hon 25 % tinh tir pic ndn, ndu khéng ching duwgc bao c4o Ia tdng.

Khi str dung khéi lugng don, tit ca ba tin hidu khéi legng cAn phai c6. TT sé tin higu so véi nhidu dbi
v&i pic nhé nhat cia mot khéi lgng phéi I6n hon 3 (SN > 3).

Tl sb clia ba khéi Ilrrgng trong phd phal drec xac dinh tir chidu cao pic tal pic téi da. Hal pic trong trng
véi cac khdi lwgng dudi 100 % dugc x4c dinh. Pic trong tng véi 100 % khéi lwgng phai cé sai sb ndm
trong khodng 10 % gi4 trj pic da xac dinh trong cung didu kién ctia chét chuln.

Ph8 khéi legng clia m3u phai bao gdm tht ca cac ion c6 cudng d6 trong ng 6 sai sb dwéi 10 % so véi
phd chuln. Ti sé cuéng A clia ion khac nhau trong phd miu va phd chuén phai ndm trong véng 20 %,
khi thir trén ba ion quan trong nhét.

DPang ky khéi lrgng don phéi dugc ghi trong bao céo thir nghiém.

i véi visc phat hién bng MS, s dung dién tich pic clia pic nén clia chét i, sau khi kidém tra nhan
dang bing so sanh phd, hodc v&i k§ thuat SIM, sir dung céc ty s ddng vi hosic phan doan. Néu sir
dung chét ndi chudn, tin hidu cla khéi legng c6 curdng a9 Ién nhét (ion chinh) ludn dang aé aéi chiéu,
sau khi tin higu ndy dugc kidm tra vé @6 thuin khiét
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Béing 4 — Khél Iwgng dic tinh cua hydrocacbon thom da véng

Hep chét Sé CAS Déc tinh jon®
1 2 3
X m/z miz m/z
Naphthalene 91-20-3 128 (100) 102 (11) -
Acenaphthylen 208-96-8 152 (100) 150 (3) 76 (10)
Acenaphthene 83-32-9 153 (100) 154 (70) 76 (10)
Fluorene 86-73-7 165 (100) 166 (81) '1 39 (4)
Phenanthrene 85-01-8 178 (100) 152(9) 76 (3)
Anthracene 120-12-7 178 (100) 152 (12) 76 (6)
Fluoranthene . 206-44-0 202 (100) 200 (21) 100 (3)
Pyrene 129-00-0 202 (100) 200 (2) 101 (4)
Benzo[g]anthracene 56-55-3 228 (100) 226 (3) 114 (2)
Chrysene 218-01-9 228 (100) 226 (6) 113 (4)
Benzo[b]fluoranthene 205-99-2 252 (100) 250 (22) 126 (5)
Benzo[klfluoranthene 207-08-9 252 (100) 250 (22) 126 (5)
Benzo[a]pyren 50-32-8 252 (100) 250 (18) 113 (11)
Indeno[1,2,3-cd]pyrene 193-39-5 276 (100) 138 (12) 274 (4)
Dibenzo[a,hjanthracene 53-70-3 278 (100) 139 (9) 276 (5)
Benzo|ghilperylen 191-24-2 276 (100) 138 (12) 274 (4)
* Hinh trong céc phan chi thi nghiéng thwéng bi 18i, trong khi cac hinh trong ngodic 1a cac 46 nhay
tuong dbi clia ion thanh phin.

13 Tinh toan

13.1 Dinh lwong bing ndl chudn

Tinh ndng @6 clia cac PAH nay dbi vé&i ndi chudn dugc thém vao khi sir dung hé sb tin hidu trd loi
dugc xac dinh tir sb lidu hiéu chudn ban dAu (10.3) va Cdng thire (3) cho legng PAH trong dich chiét,
mex, tinh béng nanogam::

m, = 2";’: )
is* R

Trong d6:

Ays ladién tich ion chldn doan 1 a6i verl dbi véi PAH.
~my 1& lrgng ndi chudn, tinh bing nanogam;
Ay A dién ich clia ion chdn doén 1 d6i v&i ndi chudn;

Fn 14 hé sé tin dap (rng nhw dugc xéc dinh trong 10.3.
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Xé&c dinh ty sb dap trng cia ndi chudn tuong (ng véi chulin bom bing cach str dung dién tich pic cla
ion chn doan dugc quy dinh trong Phy lyc D. Sir dyng ndng d chét trong dich chiét dugc xac dinh
béng Céng thirc (3), 38 tinh phan tram thu hdi, n, clia ndi chudn theo Céng thirc (4):

w= ey 100 @ (4)
My
Trong d6:
mex 12 lugng im thdy, tinh bdng nanogam;
Mg |3 Irgng thém,chudn, tinh bing nanogam;
Dbi v&i hop chét, khi x4c dinh khéng thém ndi chudn, hiéu suét thu hdi dugc xac dinh nhe sau:

Vi dy, thém 2 ml dung dich chudn dwec chuin bj theo 6.5 vao 1000 mi nudc va tién hanh nhe quy dinh
trong Didu 9.

Xéc dinh téc @6 thu hdi d6i véi m3u nuwéc mat biing phuong phép thém chuln.
X4c djnh a6 thu hdi clia chat phan tich i tai mére ndng d6 N, w,y tinh bing khéi lvgng, s& dung Céng
thire (5):

- &-’i"_ (5)
p i.Ne

Win

Xac dinh a6 thu héi trung binh clia chét cAn xéc dinh i, W, , thé hién theo phan khdi vong, bing Cong thiee (6):

ZW:.N
w, = £ (6)
n
Trong dé6:
Pin 12 ndng a0 khéi lrgng cla chét phén tich i tim thdy tai mirc ndng ¢ N, dugc tinh bing ham
hiéu chun, tinh bing microgam trén lit.
Pixe 12 ndng a6 khéi legng clia chét phan tich i 44 cho tal mirc ndng a6 N, tinh béng microgam
trén lit;

n  lasé legng cac mirc ndng 4o.

13.2 Djnh lwgng bing ndl chudn dugc dénh diu

Bang cach cho thém mot lwgng da biét hop chét dugc danh dAu vao tirng mAu treéc khi chiét, c6 thé
hi8u chinh hiéu suét thu hdl vi cac chét khdng phan cyrc va chét teong ty dugc danh déu cb tac ddng
trong ty dudi qué trinh chiét, 1am giau va GC. S dung ty sb trong quan, R, dugc tinh theo duedng
chuln ban ddu nhe mé t& & 10.2 d& x4c dinh ndng dd tryre tiép, néu Ieeng hep chét chudn danh diu
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dugc b sung 1a khéng d8i, s dung Cdng thirc (7) d& cho lugng m,, clia PAH trong dich chiét, tinh
bing nanogam:

= Aamy (7)
"o TAR,
Trong d6:

Mo la lwgng chét khéng phan cye trong dich chiét, tinh bding nanogam;
Atn 12 dién tich ion chdn doén 1 d8i véi hop chét ty nhién;
A la dién tich Jon ch&n dodn 1 a4i véi hop chét danh déu;
my 1a Iurpl"sg hop chét danh d4u trong dung dich chudin higu chudn, tinh bing nanogam;
Reat la ty s teérng quan duwgc dinh nghta trong 10.2.
Xéc dinh téc 0 thu hdi dbi v&i m3u nwéc mat va mAu nudc thai bing phrong phap thém chuén.

X4c dinh a6 thu hdi ctia chit cAn xac dinh i, tai mc ndng 40 N, w;y tinh béing phan trdm khdi lreng,
theo Céng thire (8):

w =-p—1‘-’1>(100% (8)

\N
Pine

Xac dinh a4 thu hdi trung binh, clia chét cin xac dinh tinh biing phdn tram khéi g, theo Cdng thire (9):

W =2 %100 % (9

Trong d6:
P,y 12 ndng a6 khéi lrgng ctia chét phan tich i tim théy tai mirc ndng dd N, dugc tinh bang ham
higu chuln, tinh bdng microgam trén lit;
P.x |2 ndng @0 khéi lugng clia chat phan tich i 34 cho tai mirc ndng A9 N, tinh bing microgam
trén lit;
n lasé mic ndng d9.

13.3 D9 thu hél ctia ndl chudn

Do thu hdi cta ndi chudn dbi véi phan Ién miu 12 trong ty véi 46 thu hdi tir dung dich thuée thir. Néu
@6 thu hdi ndi chudn ndm ngoai khodng nay, cin phai phan tich m3u pha loang.

Né&U a6 thu hdi clia bat ky ndi chuln nao trong mau pha loang ndm ngoai khodng théng thudng, cin
phai phan tich dung dich hiéu chuén (6.8) va kidém dinh lai duedng chudn. Béi vé&i tirng hop chét, phai
dam bao két qua phéan tich kiém chirng ndm trong khodng 20 % clia ndng a6 chudn, Tuy nhién, véi bt
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ky hep chét nao ndm ngoai gidi han trong tng clia ching, thi hé théng do khéng ph hop dbi véi hop
chét d6. Trong truéng hep ndy, hay chudn bj mdt chuén hiéu chudn méi, hoic gidi quyét cac van dé
g4y ra sai sot, va chinh lai didu kién khéi phd (9.5) ddng theri Iam phép thir kidm chirng, ho#ic higu
chudn lai (10.2).
13.4 Ndng d9 trong miu
Tinh néng d ciia PAH trong pha nuéc ctia miu, p, tinh bing microgam trén lit nhw sau:
=E& 10
=3 (10)

I

Trong d6:
mex 12 lrgng hop chét trong dich chiét, tinh bing nanogam;
V. lathd tich m3u, tinh bing lit.

14 Bidu thi két qua

B4o cdo ndng a9 khéi lvgng clia PAH, theo microgam trén Iit, khéng qué hai chir s8 ¢ nghla. Néng dd
< 0,01 ug/l dugc lam trdn @én 0,001 pg/l.

viDy:
Gid trj do dugre Két qua
13,54 ugh 14 pg/l
1,354 ugh 1,4 g/
0,1354 pgn 0,14 pg
0,0135 ugn 0,014 ugh
0.0085 pgll 0,008 ugn

15 Bao céo thir nghigm

B4o c4o thir nghiém cin phai bao gdm it nht céc thong tin sau:

a) Phuwong phap thir da sir dyng, cling v&i vién din tiéu chuln nay;

b) Sé ligu dugc yéu ciu abi véi nhan dang miu thir;

¢) Théng tin phii hep vé 1y mAu va bdo quan miu;

d) Nbng a9 cia tirng PAH, bidu thj theo Didu 14;

e) Néu str dung, chi thich vé& dang ky khéi lgng don trong qué trinh phén tich MS;
#) Tét ca thao t4c khang quy dinh trong tiéu chudn nay c6 dnh hudng dén két qua.
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Phy lyc A
(Tham khao)

Vi dy v& didu kign GC-MS
Bang A.1 - Vi dy v céc didu kién sic ky

Kich thwée: chidu dal

Cot dwdng kinh trong Chwong trinh nhiét 46
B¢ day phim
95 % dimethylpolysiloxan 30m 40 °C, 8 min ding nhiét
5 % diphenyipolysiloxan 0,25 mm 5 °*C/minto 310 °C
0,25 um 15 min ddng nhiét
86 % dimethylpolysiloxan 30m 40 °C, 6 min @ing nhiét
14 %_xyanopropylen- 0,25 mm 5 °C/minto 220 «C
polysiloxan 1,0 um 4 min dang nhiét




Phulyc B

(Tham khao)

D$ chum va d chinh xéc

TCVN 10496:2015

Sb lidu théng ké thu dugc tir két qua chiét Idng-1ng (LLE) clia phép thir lién phong thi nghiém duoc
tién hanh trong nam 2009 dugc trinh bay trong Bing B.1, B.2va B.3.

Béng B.1 -S4 ligu lh&n_g ké miu nwée uéng (LLE)

Phin |Séphongthi |Glatridn| Glitd | DO Kch | Hpsé |H séblén
trim | nghl¢m sau dinh trung |chudin til [blén thién| thién IFp
ngoal lal| khi gk logl binh Bp thl l4p il
Chét phan tich, o ngoal lal Pass P 5 Con C,

% 1 ngn | MM ng/ % %
Acenaphthen 16,67 15 10,1 11,77 | 5,11 | 43,40 7,60
Acenaphthylen 33,33 12 10,1 9,3 3,14 33,70 7,40
Anthracen 22,22 14 10,1 8,6 3,2 37,10 8,30
Benzo[alanthracen 22,22 14 10,5 9,73 3,13 | 32,10 7,00
Benzo[a]pyren 26,32 14 9.9 8,66 3,29 38,00 7,60
Benzo[bflucranthen 21,05 15 10,1 8,82 232 | 2630 | 11,20
Benzo[ghijperyien 21,05 15 10,3 8,58 214 | 2490 {1 13,20
Benzol[K]fluoranthen 21,05 15 10,2 8,9 23 | 2590 8,70
Chrysen 26,32 14 10,1 9,7 3,57 | 36,80 7,20
Dibenzo[a,hjanthracen | 31,58 13 10,3 8,3 245 | 2950 | 14,00
Fluoranthen 27,78 13 10 10,54 32 | 3040 7,70
Fluoren 16,67 15 10,1 10,81 3,31 | 30,60 8,50
Indenof1,2,3-cdlpyren | 26,32 14 10,5 8,08 262 | 3240 | 12,80
Naphthalen 21,05 15 10,3 12,06 4,81 39,90 10,60
Phenanthren 22,22 14 10,1 12,29 | 7,25 | 58,90 7,30
Pyren 27,78 13 10,2 | -10,12| 2,67 | 26,40 8,00

Iﬂ C,.» > 40 % nghla IA 8% dung clia théng s ndy khdng thanh cong.
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Bang B.2 - S4 ligu thdng ké mau nwéc ty nhién (séng) (LLE)

|Phan trsmisé phong thi Gia trl | Gia tri D6 lech [He s6 bién’l-le 36 bién)
ngogl lai | nghi¢m sau | 4n djnh| trung | chudin | thidn tal | thién 13p
khi @i loai binh | tél l3p l3p lai
Chét phan tich 0 ngoallal | ps | P | Cy <,
% ! ngt | A ng % %
Acenaphthen 11,1 16 44,5 30,74 | 12,73 41,40 5,00
Acenaphthylen 16,7 15 44,5 29,15 | 11,98 41,10 7,30
Anthracen 5.6 17 ‘44,6 28,31 14,42 50,90 9,80
Benzo[a]anthracen 15,8 16 46,1 | 2719 | 1356 | 49,90 6,50
Benzo[a]pyren 10,5 17 43,6 30,33 | 13,88 45,80 8,20
Benzo[bifluoranthen 15,8 16 445 | 3404 | 1379 | 4050 6,90
Benzo[ghiperylen 15,8 16 452 | 2685 | 956 35,60 8,30
Benzo[Ajflucranthen 21,1 15 448 | 23,63 7,94 33,60 540
Chrysen 10,5 17 44.6 30,33 | 1514 49,90 7,10
Dibenzola, hlanthracen 10,5 17 45,1 24,58 | 10,18 41,40 10,70
Fluoranthen 11,1 16 43,8 3559 | 12,46 35,00 7,90
Fluoren 56 17 44,4 31,37 | 14,18 45,20 6,90
Indenal1,2,3-cd]pyren 15.8 16 46,2 | 2569 | 11,96 | 46,60 7,50
Naphthalen 10,5 17 45,5 27,54 | 1587 57,60 6,70
Phenanthren 27.8 13 44,4 30,17 | 16,83 55,80 -5.60
Pyren 10,5 17 44,7 38,58 | 14,38 37,30 7,60
Iﬂ C,» > 40 % nghla 14 8% diing clia thdng s nay khdng thanh cdng.
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Bing B.3 - S4 ligu théng ké miu nwéc thal (LLE)

[Phdn trim(Sé phong thi Gié 1] | Gié tri |D4 Iach [H8 sb bién|Hs sb bién
ngogi lal | nghiém sau |4n djnh| trung | chudn | thién tal | thién Ip
khi di logi binh | tal l4p I3p lal
critphintch | © | "M | pass | P s | G | G
% ! ngt | Ngn | ngn % %
Benzo[aJanthracen 27,8 13 101 | 70,53 | 46,93 | 66,50 10,10
Benzo{a]pyren 29,4 12 955 | 58,59 | 40,82 | 69,70 10,10
Benzo[bjfluoranthen 29,4 12 976 | 8241 | 56,72 | 68,80 10,30
Benzo[ghiperylen 31,3 11 99,1 | 62,73 | 44 70,10 10,00
Benzo[Alfluoranthen 17,6 14 98,2 57,47 | 40,63 70,70 15,50
Chrysen 27,8 13 979 | 66,8 | 4506 | 67,50 11,90
Dibenzo[a,hlanthracen 23,5 13 98,9 | 45,28 | 28,53 63,00 12,90
Fluoranthen 27,8 13 86,1 | 8343 | 56,77 | 68,00 10,00
Fluoren 0,0 18 97,4 [ 73,39 | 37,77 | 51,50 10,80
indenof1,2,3-cdjpyren 31,3 11 101,3 | 6524 | 4919 | 7540 9,90
Naphthalen 11,8 15 99,7 | 3511 | 11,34 | 3230 6,70
Phenanthren 27,8 13 974 | 79,09 | 50,94 | 64,40 8,50
Pyren 22,2 14 98,1 | 87,04 | 56,94 | 6540 9,80

|fl C,, > 40 % nghTa 12 83 A(ng clia théng s8 ndy khdng thanh cong.
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Phyluc C
{Tham khao)

Vi dy cdu trdc cua thiét b dic biét
Kich thuge tinh bing milimét
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CHU DAN:
1 Kfiba van PTFE
2 Khéa vbi PTFE

Hinh C.1 - Méy vi téch
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Kich thudc tinh bng milimét

@28

10

|

~

s
94

CHU DAN:
1 N&p vén 16t nhém
Hinh C.2 - Ong ly t4m c6 ddy nhon va ndp vin

%/23 —j

Kich thuéc tinh bdng milimét

3

®
2
190

e ———
L8

L)

CHU DAN:
1 Thé tich tdng s6 2 ml véri vach chia 0,1 ml
Hinh C.3 - Binh khir
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Phulyc D
(Tham kh&o)
Vi dy vé sic ad
Xem Hinh D.1 va Bang D.1.
y
100 975 11,13
9,88
80 w0301 19
BD "
= 125515 g
60
50 15,18
wf % 17,59
30 1828 2 ‘;';,,95
20
10 |
0 r g am a a m —
8 10 12 14 18 18 20 22 timin
a)
e 9,91
100 !
80
. 9,72
70
60
50
40 8,46
30 - 12, 12,91
- | I "8 1523
10 17.71 1833 20,72
: el LN
a 10 12 14 16 18 20 22 t/min
b)

CHU DAN:
y Phong phi twong 3bi
T Thed gian

Hinh D.1 - Vi dy dién hinh vé sic dé
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Bing D.1-Két qua

Thanh phin Thér glan teu Thanh phin Th glan leu

[Hinh D.1b)] [Hinh D.1 a)] '
Naphthalen 8,46 Naphthalen-d8 8,44
Acenaphthylen 9,72 Acenaphthyten-d8 9,75
Acenaphthen 9,91 Acenaphthen-d10 9,88
Fluoren 10,33 Fluorene-d10 10,30
Phenanthren 11,16 Phenanthren-d10 11,13
Anthracen 11,21 Anthracen-d10 11,19
Fluoranthen L 12,58 Fluoranthen-d10 12,55
Pyren 12,91 Pyren-d10 12,88
Benzo[alanthracen 15,23 Benzo[alanthracen-d12 15,18
Chrysen 15,30 Chrysen-d12 15,24
Benzo[bjfluoranthen 17,64 Benzo|blfluoranthen-d12 17,58
Benzo[Ajfluoranthen 17,71 Benzol[kjfiuoranthen-di2 17,66
Benzo[a]pyren 18,33 Benzo[a]pyren-d12 18,28
Indeno[1.2,3-cdpyren 20,62 Indenol1,2,3-cdjpyren-d12 20,58
Dibenzo[a,hjanthracen 20,72 Dibenzo[a, hjanthracen-d14 | 20,66
Banzo[ghg_}perylen 20,99 Benzo[ghiperylen-d12 20,95
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Phy luc E
(Tham khao)
Chiét bing dia chiét

E.1 Chiét bing dia chiét

E.1.1 Chudn bj miu va chiét

N6i chung, m3u ki&m tra chwra dugc x& Iy so bd, nghla Ia chét rén khong dugc logi bé trudc khi phan

tich. Khéng duee loc miu.

Thém mét hegng chinh xac da dinh ndi chuln, vi dy 50 ng hda tan vao dung méi phil hgp (6.5.1).

E.1.2 Pléu kién héa dia hip phy

Thém 4 mi axeton (6.2.3) va dé chung qua cactric trong khodng 20 s, vi dy st dung thiét bj chan

khéng. CAn dam bao chét hap phy khdng bj lam khé.

Lap lai bwére ndy mét lan nra.

Thém 4 ml nwéc va cho ching vao cactric trong khodng 20 s, v dy s dyng thiét bj chan khéng. Can

dam bao chét hAp phy khéng bj 1am khd.

Lép lai buéc ndy mot ian ntra.

E.1.3 Chiét va rira gial

Léy, vi dy, 1000 ml mAu @& kiém tra va dé ching & didu kién hdp phy nhuer & E.1.2 véi téc a6 dong khodng

50 mVmin. Trang binh chira méu (vi dy chai dyng m&u béng 4 ml neéc va 3& chiing qua Iép hép phy nhe md

3 & E.1.2. Sy khod I6p hép phy trong ddng khi nitor (6.4.1) trong khodng thei gian khéng qué 7 min.

Rdra gidi theo 3 bwéc nhe sau:

-~ Buwéc 1: Thém 3 ml axeton (6.2.3), d& yén trong 1 min @& dung méi hdp phy. Thu ldy chét rra gidi
béng céch cho qua cactric trong khodng 20 s.

- Buéc 2: Thém 3 ml axeton (6.2.3), d& yén trong 5 min d& dung mdi hdp phy. Thu &y chét rira giai
bing céch cho qua cactric trong khodng 20 s.

~ Buéc 3: Lap lai buéc 1.

Thu 14y hdn hep chét rira gidi vao binh thly tinh. Buéc sdy khd khong chiét 12 cin thiét néu nhw axeton

(6.2.3) duoc sir dung & chiét.

CHU THICH: Céc dung mdi bay hei khéc (v dy hexan chira etyl axetat 5 % theo thé tich cé thé duwoc dung cho
_Qué trinh chiét va rira gidi néu nhu ching c6 8% thu hdi bang hodic cao hon (39 thu hdi 70 % dén 110 %).

Néu cin, 1am bay hoi cdn than dung mai va cd dic chét rira gidi nhw quy dinh trong 6.2.3.
Tién hanh nhwr qui dinh & 9.3. S dung phin mau nhé a8 x4c dinh GC-MS.
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Thwe muc tai lidu tham khao
TCVN 7153 (ISO 1042), Dung cu thi nghiém béng thily tinh - Binh dinh mirc mdt vach.
ISO 4800, Laboratory glassware — Separating funnels and dropping funnels.

ISO 7981-1, Water quality — Determination of polycyclic aromatic hydrocacbons (PAH) — Part 1:
Determination of six PAH by high-performance thin-layer chromatography with fluorescence
detection after liquid- liquid extraction.

ISO 7981-2, Water quality — Determination of polycyclic aromatic hydrocacbons’(PAH) = Part 2:
Determination of six PAH by high-performance Rquid chromatography with fluorescence detection
after liquid- liquid extraction.

1SO 15089:2000, Waler quality — Guidelines for selective immmunoassays for the determination
of plant treatment and pesticide agents.

ISO 17858:2007, Water quality — Determination of dioxin-like polychlorinated biphenyls — Method
using gas chromatography/mass spectrommetry.

ISO 17993, Water quality — Determination of 15 polycyclic aromatic hydrocacbons (PAH) in water
by HPLC with fluorescence delectlon after liquid- liquid extraction.

ISO 18073:2004, Water quality — Determination of tetra-to octa-chlorinated dioxins and furans -
Method using isotope dilution HRGC/HRMS.

ISO 22892:2006, Soil quality ~ Guidelines for the identification of target compounds by gas
chromatography and mass spectrometry.

COUNCIL OF THE EUROPEAN UNIPON. Council Directive 98/83/EC of 3 November 1998 on
the quality of water intended for human consumption. Off. J. 1998, L 330, pp. 32-54,

WERRES., BALSAA, P. and SCHMIDT, T.C. Total concentration analysis of polycylic aromatic
hydrocarbons in quaeous samples with high suspended particulate matter conten
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