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L&i noi dau
TCVN 9318:2012 hoan toan trong dwong véi 1ISO 18287:2006

TCVN 9318:2012 do Ban k§ thut Tiéu chudn quéc gia TCVNTC
190 Chét lgng dAt bién soan, Téng cuc Tidu chudin Bo ludng
Chét lrgng d& nghj, B& Khoa hoc va Céng nghé cong bé.
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Lo giéi thigu

Tiéu chudn nay dya trén phuong phap chit dwoc md ta trong TCVN 6652 (ISO 13877). Tiéu chudn
nay cai bién @& sir dung séc ky khi két hop detector khéi phd va c6 thé ap dung cho @4t bj & nhiém
PAH & mrc d$ khéc nhau.

Hai phwong phap chiét c6 thé thay thé cho nhau, Phurong phap A va B, dugc md ti trong tiéu chudn nay.

Phuwrong phép A (Phurong phap hai buérc): Chiét miu @4t 4m ddng ruéng bing axeton va ete diu mé, sau
d6 logi bd axeton bang cch rira phn chiét véi nwde nhur quy dinh trong TCVN 6652 (ISO 13877).

Phurong phéap B (phuong phap mét buéc hodic phurong phép tryc tiép): Chidt mau dAt 4m ddng rusng
béng hdn hop axeton, ete ddu mé va nwéc trong dung dich natri clorua. Phurong phap nay thich hop
hon véi mau @4t c6 ham lwgng chét hiru co cao.

Kinh nghiém cho thdy hai phurong phép ndy c6 thé 4p dyung véi cac két qua trong thich nhau khi 4p
dung cho d4t 6 nhiém nhe cling nhw a4t bj & nhiém nang.
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Chét lwgng dat — Xac dinh hydrocacbon thom da vong (PAH) -
Phwong phap séc ky khi diing detector khéi phé (GC-MS)

Soil quality — Determination of polycyclic aromatic hydrocarbons (PAH) -
Gas-chromatographic method with mass spectrometric detection(GC-MS)

DE PHONG VE AN TOAN — Mt s& PAH nhét djnh cé tinh gy ung thw cao va phal dwgc xtr Iy
véi cac bidn phap tuyét adi cdn trong. Tuyét déi khéng dwere dd co thd tiép xdc vél vat lidu rin,
dung méi chiét va dung djch PAH chudn. PAH c6 thé cung dwec chung cét véi dung mal va
ling dong bén ngoal thanh clia cic chai da dwec ddy kin; do A6 tit ca binh chira dung djch PAH
trong dung méi phai ludn ludn dwge xtr ly bdng cich sir dyng ging tay chju dung mél va tét
nhit 1a sir dyng géng tay dung mét lAn. Sy nhiém bdn PAH ctia cac binh c6 thé dwgc phat hign
bing chiéu xa ding &4nh sang UV 366 nm. Céc chal chira dung djch PAH phai dwec lwu gilr
trong céc binh 1&n dé tranh b] dung mél tran ra trong treeng hep v& binh.

PAH rén 1 nguy hidm nhét va lam ting méi nguy vé byi vi tinh thd cua ching tinh dién. Cac vit
ligu nay phai dwere xir Iy chi khi ¢ sén céc phwong tign phi hep (vi dy td hat khi, quan 4o bao
hd, mit na phong byi). Dung dich tiéu chudn phii dwgc chuldn bj chl yéu & trong phong thi
nghiém dwgc trang bj phii hgp hodic dwerc mua tir cac nha cung cp chuyén nghidp.

Dung djch dung mdi chira PAH phal duwgc thil bd theo cich thirc dwge phé duyét vé thii bd chit thai
dgc hai.

1 Pham vi ap dung

Tiéu chudn nay qui dinh phuong phap xac dinh dinh lgng 16 hydrocacbon thom da véng (PAH) theo
danh myc thi ty wu tién clia Co quan Bao vé Méi trudng Hoa Ky (EPA, 1982). Tiéu chuln nay 4p
dung cho tht ca céc loai a4t (mAu a4t &m @dng rudng hodic mAu g4t da dwgc lam khan bing hoa chét),
véi khodng ndng a4 nhi&m bin PAH khac nhau.

Duwéi cac didu kién quy dinh trong tiéu chudn nay, giéi han duéi clia phép xéc dinh cho tirng PAH 13
0,01 mg/kg (tinh theo chét khd).
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2 Tai ligu vign din

Céc tai liéu vién din sau Ia cin thiét cho viéc 4p dyng tiéu chuln nay. Béi véi c4c tai lidu vién din ghi
nam cdng bé thi 4p dung phién ban dwgc néu. DSi véi céc tai lidu vien din khdng ghi ndm cdng bé thi
4p dung phi&n ban méi nhét bao gdm c céc stra ddi, b sung (néu cd).

TCVN 4851:1989 (1SO 3696:1987), Nudc dung dé phén tich trong phong thl nghiém — Yéu céu ky thuét
va phuwong phép thi.

TCVN 6648:2000 (ISO 11465:1993), Chét long dét — Xéc dinh chét khd va ham long nute theo khéi
luvong - Phuong phép khéi luong.

TCVN 7538-1 (ISO 10381-1), Chét luong dht — LAy m&u— Phén 1: Hutng dén thiét k8 chuong trinh Iy méu.
TCVN 8884 (ISO 14507), Chét leong dét — Xi» Iy so bb mBu @& xéc dinh chéit & nhiém hou co.

ISO 16720, Chét long dét - Xtz Iy so bd méu béng phuong phédp ddng khé d8 phan tich tiép sau.

ISO 10381-8, Soil quality = Sampling — Part 8: Guidance on sampling of stockpiles (Chét lrgng dét ~
L&y mau - Phén 8: Huwéng dan 18y méu dbng chét thai)

3 Nguyén tic

Qui trinh chiét dwerc tién hanh sir dung axeton va ete dAu mé d& chiét PAH ra khdi mAu a4t. Trong thie
t&, axeton Ia chét chiét hiéu qua d3c biét vi né c6 thd pha v& cac doan lap dAt. Ete dAu md 1am ting hiéu
suét clia qua trinh chiét va dwgc s dung nhu 14 dung méi trong quy trinh |1am giau tiép sau. Phwong
phép chiét PAH cAn phai sl dung it nh&t 50 mL axeton va 50 mL ete dAu mé (d&i véi mAu 1am khan bing
héa chét). N&u stz dung mau wét, lvgng axeton phai tang I1&n it nhat 12 @&n 100 mL. Cac céch chiét khac
nhau cé thé cho két qua nhu nhau néu céc khuyén nghj & trén duwoc tuain thi. Néu m3u chira mét luvgng
nwéc Ién, hodic néu nuée dugce thém vao, phai bd sung natri clorua (NaCl) d8 cai thién hiéu suét clia qua
trinh chiét.

Hai phurong phép chiét c6 thé Iyra chon 13, phuong phép A va B, dugc mé ta trong tidu chudn nay.

Phwrong phap A (Phurong phdp hai buéc): MAu gt 4m ddng rudng dugc chiét hai 1An véi axeton, sau
d6 ete diu mé duge bd sung vao dich chiét axeton. Dich chiét duwgc rira hai 1An bing nuwédc. Lép htu
co dwoc lam khd béng natri sunphat khan.

Phuwong phdp B (Phrrong phap mdt buéc hodic phurong phap trec tuyén): M3u @t 4m d@dng rudng
dugc chiét bing h8n hop axeton, ete ddu mé, nwéc va natri clorua véi mét i 1& cb dinh. M6t phan nhd
16p htru co dugc 13m khd bing natri sunphat khan.

Néu cin, c6 thd sir dung séc ky hdp phy trén b& mit silica gel d& 1am sach cling nhw 1am gidu miu
phan tich.

Dich chiét sau d6 dwgc phan tich bing sic ky khi mao quan. Nhan dang va dinh ligng PAH duwoc thye
hién trén detector khéi khd, str dung doteri PAH phii hep nhw 14 chudn néi.
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4 Thubc thir

T4t ca thudc thir st dung phdi dat cAp chét lwgng phan tich duoc cdng nhan va khdng ¢ PAH. Can
phai tién hanh x4c dinh mAu tring @& dam bdo riing thudc thir khéng chira PAH & mirc ndng a9 co thé
phat hién dwgc.

4.1 Nwéec, st dung nede cAt hodc nude cb @b tinh khiét twong duong.

4.2 Axeton, dung cho phan tich dw lrgng.

4.3 Ete ddu mo, d8 phan tich du lgng (nhiét 49 sdi tir 40 °C dén 60 °C).
4.4 Xyclohexan, dé phan tich du legng.

4.5 lzooctan, d& phén tich dv lwgng.

4.6 Natri clorua, khan.

4.7 Natri sunphat, khan, a8 phan tich dw lrgng.

4.8 Magie perclorat hogc tic nhan lam khd pha hep.

4.9 Silica gel 60, dung cho séc ky ct, kich thuéc hat tir 63 pm dén 200 pm.

4.10 Silica gel 60, ham lwgng nwéc: w(H,0) = 10 % (theo khéi legng).

S( dyng silica gel 60 (4.9), 3 nung néng it nhit 3 h & 450 °C, 1am ngudi trong binh hit 4m (5.13) va
Iwu gilr véi magie perclorat hodc tac nhan Iam khd phis hop (4.8). Trurde khi sir dyng, nung néng it nhét
5 h & 130 °C trong 16 sy (5.14). Sau d6 @8 ngudi trong binh hut &m va thém 10 % nwéc (theo khéi
lwgng) vao binh. Léc manh bing tay trong 5 min cho dén khi hét vén cyc va sau d6 lac bing may (5.3)
trong 2 h.

Bao quin silica gel @4 gidm hoat tinh & noi khdng ¢ khdng khi va st dung téi da trong mdt tuln.

4.11 Chét chudn, chudn ndl

Chon chét chu&n ndi c6 dic tinh Iy hoc va héa hoc (nhur kha niing chiét, thdi gian Iwu) twong ty nhuw cac
hop chit cin phan tich. Sir dung PAH @4 dugc doteri héa nhur 1a chudn ndi cho phuong phap GC-MS
@8 danh gi4 két qua. Kidm tra 49 dn dinh cla chuén ndi thudng xuyén. Bang 1 1igt ké cac PAH ty nhién
va PAH @4 doteri héa .

" Dung dich PAH @3 dugc chimg nhin va céc don chét PAH rén cd @3 tinh khiét aa dwoc chimg nhan cb thé chi dugc mua
tir rAt it nha cung cAp, vi dy Vidn do lréng va vjt ligu chudin (IRMM), B-2440 Geel, BI. Vidn quéc gia v8 Khoa hoc va Céng
nghé, Van phong S liéu tham chibu chudn, Washington D.C. 20234 USA, hogc tir mdt sé nha cung cép sdn phdm thuong
mai khac. Thdng tin ndy dugc dua ra chi tao thudn lgl cho ngudi sir dyng tiéu chudn ndy va khong phal 12 xéc nhin cla tiéu
chu#n v& cic nha cung cip nay.
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Béang 1~ PAH ty nhién va PAH a3 doteri héa

Chét PAH chudn b CAS Chét °::_‘;‘ (I PAHIA
Naphthalen 91-20-3 Naphthalen-d,
Axenaphthen 83-32-9 Axenaphthen-dyq
Axenaphthylen 208-96-8
Fluoren 86-73-7
Anthracen 120-12-7
Phenanthren 85-01-8 Phenanthren-d,
Fluoranthen 206-44-0
Pyren 129-00-0
Benz{alanthracen 56-55-3 Benz[a]anthracen-d;;
Crysen 218-01-9
Benzofb[fluoranthen 205-99-2 Benzo[e]pyren-d,;
Benzo{klflucranthen 207-08-9
Benzo|a]pyren 50-32-8
Indenof1,2,3-cd]pyren 193395 Perylen-dy;
Dibenz[ah]anthracen 53-70-3
Benzo[ghilperylen 181-24-2

4.12 Dung djch chudn diing cho GC-MS

Néu sir dyng cac dung dich géc chudn PAH thwong mai 83 dugc chirng nhén, thi chudn bj c4c dung
dich higu chulin cé cac mirc ndng @9 PAH khéc nhau bing cach pha lo&ng mdt thé tich phu hep dung
dich géc véi xyclohexan (4.4) trong binh dinh mirc (5.8).

4.12.1 Dung djch géc tirng chit

Néu khdng str dyng dung dich chuln a3 dwoc chirng nhén, chuéin bj dung dich géc tirng chét bing
c4ch can khoadng 10 mg mdi ch4t chudn “PAH ty nhién® va “PAH @4 doteri héa” (xem Bang 1) véi @0
chinh xac 0,1 mg cho vao binh dinh mirc 50 mL, héa tan ching trong xyclohexan (4.4) va pha lo&ng
dén vach mirc bing xyclohexan (200 pg/mL).

Luwu giC dung dich géc tirng chét & noi téi tai nhiét d8 khodng ~15 °C dén —18 °C.
4.12.2 Dung djch géc chira hdn hgp chudn PAH

Chuyén tr 1 mL @én 5 mL (didu chinh thé tich déi vé&i tirng thanh phin theo chét d6 trong d4t) dung
dich géc tirng chét (4.12.1) vao binh dinh mirc 100 mL va pha lo&ing téi vach mirc bing xyclohexan
(2 pg/mL @én 10 pg/mL).

4.12,3 Dung dich gbc chira hdn hep chudn ndi

Chuyén 5 mL m&i dung dich géc tirng chét (4.12.1) clia PAH @4 doteri héa vao binh dinh mirc 100 mL
va pha lo&ng téi vach mrc blng xyclohexan (10 pug/mL).
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Béo quan dung dich chun pha lodng 4.12.2 va 4.12.3 & khodng 4 °C, tranh anh s&ng mit tr&i va bay hoi.

CHU THICH: Dung dich géc b&n dwec khodng 1 nam.

4.12.4 Dung djch chuin hiéu chuan

Chuén bj day dung dich chun hiéu chuin cé khodng ndng dé phu hep (vi du 0,20 pg/mL dén
5,0 pg/mL) bing céch chuyén 1 mL dén 5 mL dung dich gbc cé chira dung dich chuin PAH h&n hep
(4.12.2) va 1 mL dung dich chudn ndi hn hgp (4.12.3) vao binh dinh mc 10 mL va pha loang dén
vach mtrc bing xyclohexan. M3i dung dich higu chun cé chira 1,0 pg/mL mdi PAH da doteri héa.

CHU THICH: Dung dich chuén higu chun bdn dugc khodng 1 ném.

§ Thiét bj, dyng cy
St dung dyng cy thiy tinh théng thwdng trong phong thi nghiém.

T4t ca binh thiy tinh phai dwgc lam sach k¥, nén 1am sach bdng may rira véi quy trinh 1am sach théng
thwong, sau d6 nira biing axeton va ete dAu md. Cling c6 thé siy binh thiy tinh & 450 °C trong 2 h.

5.1 Binh chira mdu 1am béng thiy tinh nau, dung tich danh dinh 1 L, ¢6 nép vin va gioing 1am
bing polytetraflucetylen (PTFE).

5.2 Bd chia miu.

5.3 May léc, chuyén ddng lic ngang (200 lAn @én 300 IAn trén phat).
5.4 Thiét b] c6 miu, Kuderna Danish, ho3ic méy cd quay chin khdng.
5.5 Bép cach thuy, didu chinh té&i 100 °C.

5.6 Dia thép khdng gi.

5.7 Binh nén, dung tich 100 mL, 500 mL va 1000 mL, cé nip van va giodng lam bing
polytetraflucetylen (PTFE).

5.8 Binh djnh mirc, dung tich danh djnh 10 mL, 50 mL va 100 mL.
5.9 Phéu tach, véi dung tich 250 mL, 500 mL va 1000 mL.

5.10 Pipet, 1 mL, 2mL, 5 mL va 10 mL va pipet Pasto.

5.11 Xyranh, 100 pL, vach chia d&n microlit.

5.12 Maéy ly tdm véi cac dng dung tich 100 mL va c6 nép vin.

~ 6.13 Binh hat &m.
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5.14 Tu sdy, didu chinh dwgc dén 150 °C.

5.15 Bong thiy tinh, silan héa.

516 Cotsic ky, ¢ binh chira & phia trén va khéa blng PTFE tai phia cui odt, v&i chidu dai cdt 250 mm
va dwéng kinh trong 10 mm.

5.17 MAy sdc ky khi, droc trang bj hé théng bom m3u phi hop, ¢t mao quan va mdt detector khéi
phd (GC-MS).

5.18 Cot mao quan: S dyng cét mao quén silica nung chdy cé chidu dai 30 m va dudng kinh trong
0,22 mm, boc I&p mang lam bang polysiloxan khéng phan cwe hoc polysiloxan bién tinh phan cuc nhe
cb kha nang tach hiéu qua. Cdt cAn phai phii hep a8 tach dugc benzo[alpyren va benzole]pyren.

6 Liy miu, bao quan va xir Iy so bd miu

Tién hanh 14y mau theo TCVN 7538-1 (ISO 10381-1) va ISO 10381-8. Luu gitr miu a4t 4m ddng rudng
khdng qud 7 ngdy trong c4c binh chira phi hop & noi téi va nhiét 49 dudi 10 °C (trong tl lanh). Néu cAn,
st dyng quy trinh d& x{r ly m3u 1én duorc md ta trong ISO 10381-8 aé gidm c& m&u xuéng 1 kg. X Iy so
b$ miu theo TCVN 8884:2011 (ISO 14507:2003) (st dung quy trinh 8.4 d8 thu dwgc mAu dit dm adng
rudng da dugc xir ly so bd va quy trinh 8.3 a8 thu dugc miu dugc 1am khan biing phuong phap héa
chét). N&u yéu cAu mAu déng khd, thyrc hién theo ISO 16720. '

Xéc dinh va ghi lai phdn khéi lrgng ¢6 kich thwée nhé hon 2 mm va 1én hon 2 mm.
Xéc dinh Iwgng chit khd trong m3u a4t Am ddng rudng theo TCVN 6648 (ISO 11465).

7 Céch tién hanh

7.1 Quy trinh chiét

7.1.1 Phuong phép A (phirong phép hai brrére): Can 10 g dén 25 g miu a4t dm ddng rudng va cho
vao binh nén (5.7) hodic 8ng ly tdm cé nép vin dung tich 100 mL (5.12). Sau d6 cho thém 1 mL dung
dich hdn hep chudn ndi (4.12.3) (10 pg m8i PAH @4 doteri héa) va 50 mL axeton (4.2) vao miu the,
day binh nén bang nip vin c6 gioAng bing polytetraflucetylen (PTFE) va chiét bing cach Iac k§ trong 1 h
trén may lac (5.3). Thém 50 mL ete dAu md (4.3), I4c lai, gan sau @6 lic them mdt IAn ntra véi 50 mL ete
diu md khac. Sau khi a8 I4ng, gan chit ndi phia trén. Gdp c4c phin chiét, loai bd axeton va céc thanh
phan phan cwc khac bang cach Ic hai 1An véi 400 mL nwée (4.1). Loai bd nuére.

Lam khd I&p hru co trén natri sunphat khan (4.7), chuyén phin chiét a4 duwgc 1am khé vao thiét bj cd
miu (5.4) va thém 100 pL izooctan (4.5) tam chét gitr.

Cb phan chiét trén bép cach thly (5.5) @4t & 40 °C, t&i khodng 10 mL bdng may cb quay chan khong (5.4)
trong didu kién 4p suét gidm. Buéc cubi ciing clia qua trinh cb cé thd thize hidn bing cach sir dung dong
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nito nhe & nhiét 4 phéng. Dung dich ndy phu hgp cho phan tich GC-MS, c¢é chira 1 ug/mL mdi PAH @3
doteri hoa.

CHU THICH: Béi véi cac mAu a4t bj 6 nhidm ning, ¢6 thé khdng cin brréc 1am sach va budc 1am gidu,

Céc k¥ thuat chiét khac, nhuw chiét siéu am, chiét bing 16 vi song hoac chiét dong bing ap suét (PFE)
co thé phu hep. Tuy nhién, néu sir dung céc ki thuat chiét khac, sy twong thich véi phwong phap da
md ta trong tiéu chudn nay phai dwgc chirng minh.

7.1.2 Phwong phap B (Phwong phap mét bwéc hojdc phwong phap trye tuyén): Can 10g dén25g
mau d4t dm ddng rudng va cho vao binh nén (5.7) dung tich 500 mL. Sau d6 cho thém 1 mL dung dich
chuin ndi hdn hop (4.12.3) (10 pg m&i PAH @ doteri hoa), 50 mL nuéc (4.1), 40 g natri clorua (4.6), 100 mL
axeton (4.2) va 50 mL ete diu mé (4.3) vao miu thir, ddy binh nén bing nip vin cé gioang bing
polytetrafluoetylen (PTFE) va chiét béng cach Iic kg trong 6 h trén may I4c (5.2). Sau khi a8 I4ng, gan I&p
hiru co ndi phia trén vao binh nén va 1am khd phin chiét trén bing sunphat khan (4.7) trong 1 h. May ly
tam (5.12) c6 thé duoe ding dé tach 1ép htru co. Chuyén mdt phan chiét nhd (vi dy khodng 30 mL) cla
phan chiét aa dugc I1am khd vao thiét bj cd mau (5.4) va thém 100 pL izooctan (4.5) lam chét git.

Co phan chiét t&¢i khodng 2 mL béng thit bj cd miu (5.4) trong diu kién ap suAt gidm trén bdp cach
thly (5.5) @3t & 40 °C. Buwéc cudi cling clia qué trinh ¢d cé thd thyre hién bing cach sir dung dong nito
nhe tai nhigt @§ phong. Dung dich nay phu hgp cho phan tich GC-MS, c6 chira 1 ug/mL m&i PAH da
doteri hba.

CHUTHICH: Bé&i véi mBu dét bj & nhilm naing, co thd khéng cin budc lam sach va bude 1am gidu.

7.2 Quy trinh lam sach

Qui trinh 1am sach phai dugc thyc hién néu céc hgp chit c6 trong miu co thé gay can tré @én cac
PAH cn phan tich. Néu khdng c6 chét gay can tr& hoic chit gay can tr& khéng dang ké thi brrdc 1am
sach 12 khdng cAn thiét va quy trinh 1am sach 14 tly chon. Ty thudc vao cac chit cin loai bd, co thé st
dung quy trinh lam sach khac nhau. Trwéc khi ap dyng quy trinh 1am sach véi mu thye, phong thi
nghiém phai @3m bdo rdng d thu hdi sau khi 1am sach It nhit dat 80 % dbi v&i tht ca cac PAH cé lién
quan (ké ca chuln ndi).

Vi dy, 1am sach phin chiét bing s&c ky hip phu silica gel cé thé tién hanh nhw sau:

Chuéin bj ct hAp phy bing cach a3t nit bdng thiy tinh nhé (5.15) vao @4y clia éng sic ky va nhdi cat bing
4 g silicagel (4.10): Thém khodng 1 cm natri sunphat khan vao dinh clia cft. D& hoat héa cét, rira gidi cot
béing 10 mL ete dhu md (4.3). Ngay khi dung dich rira gidi cham té&i dinh clia c4t nhdi, chuyén phin chiét
dam dic (2 mL) vao dinh clia cdt blng pipet Pasteur (5.10). Rira binh ¢ m&u hai lAn bing 1 mL dung dich
rlra gidi va chuydn vao dinh clia cdt séc ky. Rira gidi véi khodng 70 mL ete diu md (4.3) va thu liy dung
dich rira gidi vao dng nghiém cé ddy nhon @3 hiéu chudn. Thém khodng 100 pL izooctan (4.5) va ¢b dung
dich & nhiét 4o phéng bing déng khi nitor nhe @én khi thé tich giam xuéng cén khodng 0,5 mL. Thém
lwgng thich hep xyclohexan (4.4) 48 thu duec thé tich g4 dinh truée (vi du 2 mL) dung dich cudi ciing.
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Dung dich cudi cling nay phit hgp cho phan tich GC-MS chira 1 pg/mL m&i PAH &4 doteri héa nhu 13
chuln ndi.

CHU THICH 1:  C6 thd sir dung cit chiét cé ban sin.

CHU THICH 2: Lam sach dich chiét bing cach sir dyng oxit nhdm Ia hidu qua néu o nhidu hop cht phan cyc gy nhidu cAn phai
loal b,

7.3 Phan tich séc ky khi két horp detector khéi phd
7.3.1 Thiét 1ap sic ky khi

Thiét 18p s&c ky khi (5.17) sao cho c6 thd dat dwgc vide tach PAH téi wu. Vi dy, tdi wu héa séc ky khi
bAt dAu tir cac didu kién sau:

Cot tach: Cot mao quan, pha tinh khdng phan cyre dén pha tinh phan cyc
trung binh, 49 day film 0,25 um, chidu dai 30 m, dwdng kinh
trong 0,25 mm.

Chuwong trinh nhigt d$ 1: 60 °C trong 2 min

30 °C/min dén 120 °C
5 °C/min dén 300 °C
300 °C trong 15 min

Nhiét 40 budng bom miu: 260°C -
Bom miu chia déng: 1 yL, thoi gian khdng chia dong 1,8 min
Khi mang: Heli, tir 0,8 mL/min @én 1 mL/min

7.3.2 Didu ki¢n phd khéi lvgng (MS)
Nhiét a4 budng ion héa MS: 295 °C.
Sei abt bat: 6 min.

Lira chon sé khéi: S8 khéi sau (xem Bang 2) c6 thd dugc dung @8 phan tich dinh Iwgng trong ché @6
giam sat ion da chon.

12



TCVN 9318:2012

Bing 2 - S& khéi cac hydrocachon thom da véng

Hop chét $6 khéi
Bon vi khéi lvgng
nguyén t (amu)
Naphthalen-ds (chudn ndi) 136
Naphthalen 128 (129)
Acenaphthylen 152 (151)
Acenaphthen-d,, (chuin ndi) 164
Acenaphthen 154 (153)
Fluoren 166 (165)
Phenanthren-dyo (chuin néi) 188
Phenanthren 178 (179)
Anthracen-dso (chuan ndi) 188
Anthracen 178 (89)
Fluoranthen-di, (chufn ndi) 212
Fluoranthen 202 (101)
| Pyren 202 (101)
Benz[a]anthracen-d,, (chuin noi) 240
Benz[alanthracen 228 (114)
Chrysen 228 (114)
Benzo[blflucranthen-ds; (chudn noi) 264
Benzolblfiuoranthen 252 (253)
Benzo[Kifluoranthen 252 (253)
Benzo[a]pyren 252 (253)
Benzofe]pyren-d;; (chudn ndi) 264
Perylene-d;, (chufn ndi) 264
Indeno[1,2,3-c,dlpyren 276 (138)
| Dil ahlanthracen 278 (139)
Benzo[ghi]perylen 276 (138)

7.3.3 Hiéu chudn phwong phéap sir dyng chudn ndi

Day 13 phuong phép ddc 14p d& xac dinh ndng dd khéi legng va khdng bj 4nh hwdng bdi sai sé do
bom méau, thé tich nuéc c6 trong mAu hoic anh hudng clia ndn miu din dén a3 thu hdi clia hop chat
cén phan tich gin biing véi 48 thu hdi clia chét chuin.

Thém khéi lwong xéac dinh chudin ndi (10 ug) vao miu dét thir nhu 1 Iveng cho vao dung dich hiéu chun.
Néng a6 khdi lgng clia chudn phai giéng nhau d@bi véi hiéu chusn va phan tich. Phan tich GC-MS v&i
dung dich hiéu chudn, chudin bj nhur md ta trong 4.12.4. Tinh ti sé m(rc d4p (ng twong déi cho PAH ty
nhién va PAH da dugc doteri hda, sau dd dyng duwéng cong hidu chun dira trén cac ti sé clia ndng @3
khéi Iugng véi tf sé clia dién tich pic (hodic chidu cao pic) sir dung Céng thire (1):

A _Puyp (1)
4, Py

13
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trong 4@6:

A, Iatin hiéu phédn hdi clia PAH ty nhién, tinh theo dién tich pic;
A; 1atin hiéu phan hdi clia PAH @3 duoc doteri hda, tinh theo dién tich pic;

5 14 a4 dbc clia ham hiéu chuln;

P, 'andng ad khdi lgng clia PAH ty nhién trong dung dich hiéu chuln, tinh theo microgam trén
mililit (pg/mL);

Py 13 ndng @ khéi lvgng clia PAH da dugc doteri héa trong dung dich higu chudn, tinh theo
microgam trén mililit (pg/mL);

b 1A giao cét clia dwdng hiéu chudn véi truc hoanh.

8 Déanh gi4
Tinh phin khéi lrgng clia tivng PAH tir hiéu chuln nhidu didm clia phuong phép tdng sé theo Céng

thire (2) nhwr sau:

wn=.(A"'fA—d)—b.pd.f.V (2)

s-m-w,
trong 4@6:

¥a 13 lugng tirng PAH ¢6 trong mAu, tinh theo miligam trén kilogam (mg/kg) dira trén chét khd;

A, latin higu phan hdi do duoc ctia PAH @3 dugc doteri héa trong dich chiét mau;
A, 1atin hiéu phdn hdi do dugc clia PAH ty nhién trong dich chiét mAu;

P, 14 ndng a0 khéi lwvgng clia PAH @4 dugc doteri héa trong dich chiét mAu, tinh theo microgam
trén mililit (ug/mL);

m 12 khéi lugng clia mAu dAt thi dwgc ding 88 chiét, tinh bing gam (g);

12 Irong cht khd trong mAu a4t Am ddng rudng, x4c dinh theo TCVN 6648 (ISO 11465), tinh

theo phan tram khéi lwgng (%);

f 1ati sé cla thé tich dung méi hiru co tdng sé dwgc ding a8 chiét (vi du 150 mL) véi thé tich
ctia phan miu thir (vi dy 30 mL) dugc dung cho phén tich, theo phurong phap B (=5
trong truedrng hgrp nay);

¥ 1athé tich clia dung dich cudi clng, tinh theo mililit (mL);

s la dd dbc ciia ham higu chuln;

14
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b 13 giao diém cla dwdng hiéu chuln véi tryc toa dd.

Két qud phai dwoc biéu thj theo miligam trén kilogam (mg/kg) @4t khé, 1am trén dén mot chir s co
nghia sau ddu thap phan.

9 Ddc tinh tinh ndng

Pac tinh tinh ndng dwec néu trong Phy lyc B.

10 Dam bao chit lwgng

M&i loat mau @At dugc phan tich, do miu tring va miu thu hdi clia phwong phap tng sé phai dugc
tién hanh voi a4t cat ho3ic loai @t phi hgp khéc da duwgc thém chudn PAH.

11 Bao cao thir nghiém

B4o céo thir nghiém phdi bao gdm nhieng thong tin sau:

a)
b)
c)
d)

e)

Vién din tiéu chuén nay;

Nhan dang ddy dd miu;

Vién din quy trinh chiét dwgc dung (Phuong phap A hodc Phuong phap B);
Cac két qua xéc dinh;

Moi chi tiét khdng quy dinh trong tiéu chun nay hoc tly chon, cling nhuw bét ky yéu té nao c6 thé
anh hudng dén két qua.

15
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Phulyc A
(Tham khao)

Vi dy vé sic ky GC-MS didn hinh va didu kién cua thiét bj
S4 lidu trong Hinh A.1 @&n Hinh A.3 dugc 14y tir Tai lidu tham théo [5].

100

10,000 15,000 20,000 25000 30,000 35000 40,000 45000 50000 X

CHU DAN:
X 14 thei gian Iy, min
Y & chidu cao pic, %
Hinh A.1 - Sic a8 ion tdng sé clia mdu tring dung phwong phap téng sé

(Didu kién GC va MS dugc trinh bay duéi day)

13,380
100~ ¢,961 15,866 20,

841 26,702,21635 34,166 393571 0509

s 30446446 49.09

49,491

e FTTTET

nnnnnnnnnnnnnnnnnn

10,000 15,000 20,000 25000 30,000 35000 40,000 45000 50,000 X

CHU DAN:
X 14 thoi gian ey, min
Y lachidu cao pic, %

Hinh A.2 - Sic ab ion tdng 86 ctia dung dich chudn hi¢u chuidn nhidu thanh phin trong
xyclohexan, khodng 10 ng/pL (20 ng/iAn bom miu)

(Didu kién GC va MS dugc trinh bay dwéi ddy)

16
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26,715 21,691 34,185 40,568

100

45,634 46,519

L I |

10,000 15,000 20,000 25000 30,000 35000 40,000 45000 50,000 X

CHU DAN:
X latheigian Iy, min
Y la chiéu cao pic, %

Hinh A.3 - Séc a8 lon tdng 88 cua miu a4t thyc (Phwrong phap B: 10 mL phdn miu ldy tir
150 mL dung mdi chiét, lam giau dén 1 mL)

Bing A.1 - PAH vé&li thi gian Iwu chi djnh (theo Hinh A.3)

Hop chit Viét tit [Cong thirc K‘:::mg e :’i:" e
Naphthalen NP CioHs 128,18 6,96
Axenaphthylen ACY CizHs 152,20 13,00
Axenaphthen ACE CizHwo 154,20 13,38
Fluoren FLN CiaHio 166,23 15,87
Phenanthren PHE CuHyo 178,24 20,65
Anthracen ANT CiuHio 178,24 20,84
Fluoranthen FLU CisHio 202,26 26,70
Pyren : PYR CysHio 202,26 27,63
Benz[a]anthracen BaA CieHi2 228,30 33,99
Crysen CHR CsHi2 228,30 34,15
Benzo[blfluoranthen BbF CazoH12 252,32 39,22
Benzo[Kflucranthen BKkF CaoHi2 252,32 39,35
Benzo[a]pyren BaP CaoH12 252,32 40,52
Indeno[1,2,3-cd]pyren lcdP CaHiz 276,34 46,45
Dibenz[a, hlanthracen DBahA CaHu 278,35 45,38
Benzo{ghilperylen BghiP CaHiz 276,34 45,72
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Pidu kién GC: CARLO ERBA MEGA 5300
Cét tach: SPB-1701, SUPELCO; 30 m; dudng kinh trong 0,32 mm, 46 day
mang 0,25 um.
Khi mang: Heli, 5,0
Ap suét cot 70 kPa
Ding dong
Chuong trinh nhiét @d 1o: 50 °C trong 1 min
20 °C/min dén 90 °C
5 °C /min @én 290 °C
5 min d4ng nhiét
Didu kién bom: PTV (Héa hoi theo churong trinh nhiét d6)
Thé tich bom 2 pL
Thei gian chia dong 60 s
Chuwong trinh nhiét 49 cta PTV:
Bt dAu: 90 °C
Nhiét 49 cudi cung:  320°C
Ti 1& nhiét khodng 30 °C/min
Pidu kign MS:
Toan phé: 0,60 s/1 1An quét
FISONS QMD 1000

Dai khéi lwgng: 60 amu dén 500 amu
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Phylyc B
(Tham khao)

Két qua so sanh lién phong thi nghiém

Phép thir lién phdng thi nghiém dugc tién hanh tai CHLB Blrc vao ndm 1998 do Co quan Mai trwéng
Hesse (Hessische Landesanstalt fur Umwelt) v&i 25 phong thi nghiém tham gia, st dyng Phwong phap
B. Két qua dugec trinh bay trong Bang B.1 va B.2.

M&t phép thir lién phdng thi nghiém khac durgc tién hanh tai CHLB Birc vao ndm 1997 do Vin phéng
nghién ciru v& vt liéu thir lign bang (BAM) (Bundesanstalt fur Materialforschung und —prufung) té chirc
trén hai m3u d4t, sir dung Phurrong phép A. Két qua dugc trinh bay trong Bing B.3 va B.4.

Bang B.1 - D4t 1 - Tém tét két qua clia phép so sanh lién phong thi nghidm theo Phwong phép B

Hop chét x s, CV, Sr CVg
mg/kg mg/kg % mg/kg %
Naphthalen 12,9 1,15 9,0 6,0 47
Acenaphthylen 3,51 0,27 7.7 1,4 41
Acenaphthen 0,54 0,06 6,4 0.4 40
Fluoren 3,66 0,26 7.2 1,2 33
Phenanthren 17,2 0,89 5,7 3,6 21
Anthracen 6,91 0,50 7.2 21 31
Fluoranthen 21,2 1,21 57 4.8 23
Pyren 17,2 1,15 8,7 5,2 30
Benz{[a]anthracen 5,95 0,36 6,1 1,5 26
Chrysen 5,63 0,32 5,6 1,9 34
Benzo[b+ifluoranthen 7.78 0,39 50 23 30
Benzo[a]pyren 5,78 0,35 6,0 1.9 34
Dibenz{a,h Janthracen 0,70 0,06 9.1 03 46
Benzo[ghi]perylen 4,56 0,29 6.4 1.5 33
Indeno[1,2,3-cdlpyren 4,25 0,26 6,2 1,3 30
Téng 16 PAH 120,6 5,40 4.5 324 27
X latrung binh céc két qua.
s laddléch chuln l3p lal,
CV, 14 d9léch chudn 13p lai trong abi.
sa  1add léch chuln tai 13p.
CVr |4 89 lach chudin tai l@ptuongﬂ
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Bang B.2 - DAt 2 - Tém tit két qua ctia phép so sénh lién phong thi nghiém theo Phwrong phép B

Hop chét X s cV, Sr CVi
mg/kg | mg/kg % mg/kg %

Naphthalen 1,21 012 | 10,2 | 060 | 497
Acenaphthylen 0,49 0,04 82 0,33 68,0
Acenaphthen 3,57 0,22 6,1 1,39 | 39,0
Fluoren ; 5,30 0,42 7.9 1,62 | 30,7
Phenanthren 5,31 0,32 6,0 1,31 24,7
Anthracen 3,31 0,38 11,6 0,96 28,9
Fluoranthen 2,70 0,19 7.0 0,76 28,1
Pyren 1,81 0,15 8,1 0,90 49,6
Benz[alanthracen 1,03 0,07 7.2 0,30 28,8
Chrysen 1,10 0,10 9,3 0,36 33,1
Benzo[b+k}fluoranthen 1,56 0,12 7.4 0,53 34,1
Benzofa]pyren 0,75 0,07 8,7 0,26 344
Dibenz[a,h]anthracen 0,17 0,02 9,8 0,10 56,1
Benzofghilperylen 0,48 0,04 9,1 0,18 37,2
Indeno[1,2,3-cd]pyren 0,50 0,05 9,4 0,18 35,4
Téng 16 PAH 30,3 1,67 556 7,6 25,1
X latrung binh céc két qua.
s 1ad} léch chudn 13p lal.
CV, & dd l&ch chuln 13p lai trong dbi.
S 1ad0 lach chudn t4i 13p.
CVr 14 a9 léch chuln tél 1ap trong adi.
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Bing B.3 - So sanh phwong phap phat hign khac nhau trén hai mau dit st dung

phwong phap A (GC-MS, HPLC va GC-FID)

Mdc 1
GC-mMS HPLC GC-FID
(Detector ion héa ngon Iira)

x CV., | spR |CVer| n X CV.| sg |CVe| n X CV,| ss |CVr| n

mg/kg| % [mg/kgl % mgkg| % |mg/kg| % mg/kg| % |mg/kg| %
Naphthalen 0,22 [ 16,20] 0,13 [58,96] 12 | 0,23 |11,03| 0,11 |46,03]| 23 | 0,53 |24,00| 0,51 |95,77| 2
Acenaphthylen | 0,62 | 10,51 | 0,24 [38,21| 13 | 0,34 |11,87| 0,22 |66,72| 15| 0,80 |14,58] — | — | 1
Acenaphthen 0,79 | 9,24 | 0,26 |32,87| 15| 0,78 | 7,04 | 0,17 |21,43[ 21| 1,14 [1016] — | — | 1
Fluoren 0,70 | 8,95 | 0,29 |41,35| 16 | 0,65 |6,19| 0,27 [41,35| 25| 0,95 [12.42] — | — | 1
Phenanthren 547 | 560 |0,97 |17,69| 15| 5,39 |5,13| 0,92 [17,07| 28| 6,38 [592] — | — | 1
Anthracen 1,86 | 9,14 [ 0,53 [28,27[ 15| 1,60 | 6,60 0,28 [1765(27| — - | - —=10
Fluoranthen 12,82] 5,50 | 2,96 [23,10| 14 | 13,87 | 4,67 | 3,35 [24,16/ 27 | 13,78 |209| — | — | 1
Pyren 9,55 | 5,75 | 2,14 |22,46] 16 | 10,50 | 5,29 | 2,45 [23,34| 27 | 14,86 | 4,73 | 6,20 (41,70 2
Benz[a]- 566 | 7,19 | 1,28 |22,62| 15| 549 | 517 1,20 |[21,87| 28 | 7,42 | 9,93 | 1,16 [15,69 2
anthracen
Chrysen 551 | 7,69 [1,01]1826/15] 5,09 |7,76| 0,94 18,36/ 28 | 6,98 |12,70] — | — | 1
Benzo[b]- 468 ( 744 |1,59|33,91(13| 5,20 |5.32| 0,89 {17,19[ 27| — - | =] =10
fluoranthen
Benzo[k]- 3,48 | 6,66 | 1,95 156,16/ 14 | 2,64 | 553 0,38 |[14,37| 26 | 3,83 |4,33| 1,93 [50,48| 2
fluoranthen
Benzo[a]pyren | 4,51 | 7,12 | 1,03 [22,83| 14 | 4,55 | 5,18 0,72 |15,81| 27 | 4,97 | 7,23 | 2,83 (56,98 2
Benzo[ghi]- 296 | 7,75 |1,25]142,26{ 15| 3,06 |7,03| 1,19 3899/ 26| 504 |802| — | — | 1
perylen
Dibenz[ah)- 094 |11,530,50|53,21| 16| 0,85 |9,12| 0,35 |40,88] 22 | 1,27 |22,70| 0,85 |67,39] 2
lanthracen
Indencf1,2,3- 264|734 11,14 (43,19/ 15| 3,30 | 584 0,59 |[17,79| 26| 4,80 [493| — | — | 1
cd]- pyren
Tdng 16 PAH  |63,76| 4,24 |11,95(18,74| 14 | 64,39 | 3,31 |14,61|22,69| 27 | 89,58 2,01]12,62(14,08| 2
X  latrung binh céc két qud.
s 1ad$lech chuln I3p lai.
CV, 14 d¢ lach chuln I§p lgi twong ddi.
sp 14 dd lach chuln tai 13p.
CVr 1a a8 léch chudn tai 1ap trong abi.
n | sb phdng thi nghiém.
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Bang B.4 - So sanh phwong phap phéat hidn khac nhau trén hai miu aét sir dyng
phwong phéap A (GC-MS, HPLC va GC-FID)

Mdrc 2

GC-MS HPLC : GC-FID

(Detector ion héa ngon Itra)

X |CV.| sp |CVer| N X |CV,| 8o |CVRr| n X | CV,| sg |CVr| n

mg/kgi % |mg/kg| % mg/kg| % [ma/kg| % mg/kg| % |mg/kg|l %
Naphthalene | 0,19 [19,64] 0,10 |53,51| 28 | 0,45 |16,28| 0,23 |51,55| 27 | 0,10 [15,77] 0,05 |49,97| 3
Acenaphthylene| 0,81 | 8,86 | 0,39 [48,18| 28 | 0,47 [10,78] 0,45 |04,48] 21 | 0,45 | 8,99 | 0,36 |80,48 6
Acenaphthene | 0,70 |9,05| 0,28 [39,51| 28 | 0,62 |10,11| 0,30 [47,83] 36 | 0,50 | 8,89 | 0,22 [44,46| 8
Fluorene 0,63 |11,04 0,26 [40,62| 27 | 0,56 [13,35| 0,23 [40,80] 41 | 0,52 [ 14,27/ 0,11 |20,70[ 6
Phenanthrene | 4,57 | 7,82| 1,37 |20,95| 26 | 4,80 | 8,14 | 1,38 |28,68| 46 | 3,79 | 9,03 | 0,62 [16,32 8
Anthracene | 1,87 9,19 0,77 [41,40| 29 | 1,65 [10,10] 0,74 [44,08| 48 | 1,56 [12,73| 0,61 |39,36| 8
Fluoranthene |10,71]6,79| 2,85 [26,63| 28 |10,86]6,34 | 3,19 |20,35| 44 | 7.62 | 9,03 | 2,15 [28,17| 8
Pyren 8,31 578 2,13 [25.62| 28 | 8,87 | 7,12] 2,68 [30,27| 45 | 5,83 |10,37| 1,96 [33,67| 8
Benza} anthracen| 5,26 | 6,54 | 1,37 [26,13| 26 | 4,63 | 7,54 | 1,15 [24,89| 46 | 3,39 [11,69 1,33 [39,16] 8
Chrysen 5,00 |7.26] 0,89 [17,81] 27 | 4.43 | 8.40| 1,34 [30,34| 48 | 3,26 | 5,78 | 1,30 |39,91
Benzo[h]- 4,30 | 6,951 1,07 [24,80] 23 | 4,34 [ 7,90 1,30 [31,96| 47 | 3,50 | 9,04 | 1,14 [32,53| 6
fluoranthen
Benzo[h]- 3,16 |5,52| 1,50 |47,51| 27 | 2,30 | 7,71 | 1,00 |43,43| 48 | 2,07 |11,14] 0,65 |31,63] 7
fluoranthen
Benzo{ajpyren | 3,81 |8,23| 0,80 [20,95| 27 | 3,88 [8,19] 0,93 [23,87| 46 | 2,79 11,12 1,07 |38.42| 8
Benzojght- 2,37 | 8,68| 0,73 [30,87| 26 | 2,52 |13,15} 0,96 |38,30| 45 | 1,78 |11,79( 0,66 [37,37 7
Dibenz{ah}- 0,93 |10,85| 0,40 [43.28| 26 | 1,05 [11,13| 0,72 |68,16| 45 | 0,53 |21,61 0,26 [49,67| 7
anthracen
Indeno1,2.3- | 5 g5 |7,42| 0,68 {23,65| 26 | 3,03 | 8,43 | 0,90 29,54 42 | 2,09 [15,29] 0,51 [24,50| 7
cd}- pyren
Téng 16 PAH  |57,32| 5,18 [13,50]23,56] 27 |56,12|5,33 [11,47{20,43| 44 |39,62| 9,05 [10,27[25,91] 8

X latrung binh cac két qua.

E 14 49 l&ch chudn 1ap lai.

CV, 12 a}léch chudn I3p lal trong ddi.
SR 1a 49 l&ch chuln t4i 1ap.

CVgr 12 @0 18ch chudn t4i 12p trong abi.
n 1 88 phong thi nghidm.
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