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L&i néi dau
TCVN 11073:2015 hoan toan twong dwong voi ISO 13914:2013.

TCVN 11073:2015 do Ban ky thuat tiéu chuan quéc gia TCVN/TC
190 Chét lwong dét bién soan, Téng cuc Tiéu chuan Po lwdng Chat
lwgng dé& nghi, Bé Khoa hoc va Céng nghé cong bb.
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L&i gi¢i thigu
Hai nhém ete thom dwoc clo héa c6 lién quan dwge biét nhwe dibenzo-p-dioxin polyclo héa (PCDD) va

dibenzofuran polyclo hoa (PCDF). Chang gdm tdng cdng 210 chét riéng biét (ddng loai): 75 PCDD va
135 PCDF.

Nhém hop chét thom clor héa tuong tw voi dibenzo-p-dioxin polyclo hba (PCDD) va dibenzofuran
polyclo héa (PCDF) duorc biét nhw biphenyl clo héa (PCB) v&i gdm 209 tirng chit.

PCDD va PCDF c6 thé tao thanh trong qua trinh @6t chay vét liéu hitu co. Ching ciing c6 thé tao ra
nhr mdt san pham khéng mong muén trong san xuét hodic qua trinh xir Iy héa chét hitu co' clo héa.
PCDD/PCFD di vao mbi trvdng qua con dwrding phét thai nay va qua viée sir dyung cac vt fiéu bi nhiém
bén. Trong thyc té, chiing thuong c6 mét & ndng do rat nhd. Céc ddng loai dugc thay thé 2,3,7,8- ¢o
tinh ddc d4ng k&. DY d6c nhd hon nhidu so voi tetraclo héa dén octaclo hda dibenzo-p-
dioxin/dibenzofuran 1a 74 monoclo hba dén triclo héa dibenzo-p-dioxin/dibenzofuran.

PCB da dugc san xuét trong khodng théri gian nhiing nim 50 cho dén cudi nhirng nam 1990 ding cho
céc muyc dich sir dung khac nhau trong hé thdng kin va h&, vi du nhw chét cach dign hodc chét dign
mdi trong ty dién va méy bién thé, nhir dung dich I2m mat d3c biét, hoic 1a chét Idm déo trong vat liéu
gan. Trén thé gidi, hon 1 triéu tn PCB dugc san xuét ra.

PCDD/PCDF ciing nhie PCB phat thai trong qua trinh x( Iy nhiét nhu 16 dét chét thai. N&m 1997, mét
nhém chuyén gia cia t6 chirc Y té thé gi¢i (WHO) &n dinh hé sb ddc teong dwong (TEF) dbi véi cac
PCDD va 12 PCB, dwgc biét nhur cac PCB giéng dioxin (xem Phy lyc A). 12 PCB giéng dioxin nay gém
bdn PCB khéng phai ortho va tam mono-ortho PCB (khéng c6 hodc chi c6 mbt nguyén tir clo trong 2-,
2-, 6- va 6"v] tri), c6 clu tric phdng hodc chii yéu phdng. Cac PCB giéng dioxin cé thé dong gop dang
ké vao tdng WHO-TEQ.

Chi nhirng ngudi van hanh ¢b k¥ nang dugc dao tao v& xir Iy hop chit ¢ ddc tinh cao m&i nén ap
dung phuong phap dugc trinh bay trong tiéu chudn nay.

Tigu chuan nay ¢ thé 4p dyng cho médt vai loai nén mau va duec xac nhan ddi voi bun db thj (xem
Phu lyc B v& két qua xac nhan).
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Chat lwong dat - Xac dinh dioxin va furan va biphenyl polyclo héa
gidng dioxin bang sac ky khi detector chon loc khdi lwong do
phan giai cao (GC/HRMS)

Soil quality - Determination of dioxins and furans and dioxin -like polychiorinated biphenyis by
gas chromatography with high-resolution mass selective detection (GC/HRMS)

CANH BAO - Ngw&i str dung tiéu chudn nay cin phai thanh thao vé&i cac thyre hianh phéng
thi nghiém thdong thwérng. Tiéu chudn nay khéng 6& cap téi moi vin dé an toan lién quan dén
ngwéri siv dung. Trach nhigm cia ngwéi siv dung la phai dam biao an toan va ¢o sirc khoe
phu hep theo qui dinh.

QUAN TRONG - Chi nhirng nhan vién di qua dao tao thich hgp méi dwoce phép tién hanh
phép thir theo tiéu chuin nay.

1 Pham vi ap dyng

Tiéu chudn ndy quy dinh phurong phép xéc dinh dinh legng cla 17 dibenzo-p-dioxin va dibenzofuran
dugec thé clo & cac vj tr 2,3,7,8 va dioxin gidng biphenyl polyclo hda trong bun, chét thai sinh hec da x(r
ly va g4t sir dyng phrrang phap lam sach cot sc ky 16ng va GC/HRMS.

Cac chét phén tich cb thé dwgc xac dinh bing tidu chudn nay duoc liét ké tai Bang 1.

Bang 1 — Chét phén tich va chir viét tit

Chét Chir viét tat
Tetraclorodibenzo-p-dioxin TCDD
Pentaclorodibenzo-p-dioxin PeCDD
Hexaclorodibenzo-p-dioxin HxCDD
Heptaclorodibenzo-p-dioxin HpCDD
Octaclorodibenzo-p-dioxin OCDD

Tetraclorodibenzofuran TCDF
Pentaclorodibenzofuran PeCDF
Hexaclorodibenzofuran HxCDF
Heptaclorodibenzofuran HpCDF
Octaclorodibenzofuran QCDF
Biphenyl polyclo héa PCB
Triclorobiphenyl TCB
Tetraclorobipheny! TeCB
Pentaclorobiphenyl PeCB
Hexaclorobiphenyl HxCB
Heptaclorobiphenyl HpCB
Decaclorobiphenyl DecaCB
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Gi&i han phat hién phy thudc vao logi méu, chat dbng loai, thiét bj dwgc sir dung, va chét Irgng hoa
chét diing chiét va 1am sach. Dudi cac didu kién dZic biét trong tiéu chudn nay, gi¢i han phét hién tbt
hon 1 ng/kg (quy ra chit kho) c6 thé dat dugc.

Phuwong phéap nay 1a “dya trén hiéu néng". Co thé& cho phép cai bién phurong phap néu tit ca cac tiéu
chi vé tinh ndng dwoc néu trong phirong phép nay dugc dép (ng.
CHU THICH V& nguyén tic, phirong phéap nay cling c6 thé dwoce 4p dung cho tram tich, chit thai vo co va thyc
vat. Trach nhiém clia ngwdi sir dung tiéu chudn nay I phéi xac nhan (rng dyng d8i v&i cac ndn méu nay. Déi voi
phép do trong nén mau phre tap nhur tro bay hép phu 1&n thiee vat, ¢6 thé cin cai thign hon nira phwong phap
1am sach. Vigc nay cling c6 thé ap dung cho trim tich va chét thai v6 co.

2 Tai ligu vién dan
Céc tai liéu vién din sau rat can thiét cho viéc ap dung tidu chudn nay. Déi véi cac tai liéu vién din

ghi ndm cdng b thi ap dyng phién ban duwoc néu. Bbi voi cac tai lidu vién ddn khong ghi nam céng
bé thi &p dung phién ban m&i nhit, bao gdm ca céc sira ddi, bd sung (néu cb).

TCVN 8884 (ISO 14507), Chéf long dét - X(r Iy so bd miu dé xéc dinh céc chét nhidm bén htwu co

3 Chir viét tit
PCB Biphenyl polyclo hba

PCDD/PCDF hodc dibenzo-p-dioxins/dibenzofurans polyclo héa
PCDD/F

I-TEF Hé sb twong dwong dé ddc qudc té, dwgc dé xuét bdi NATO-CCMS ndm 1988 (v&
NATQ/CCMS cac md & chi tiét, xem Phy luc A).

I-TEQ Tuong duong 46 ddc québe t&, thu duge blng cach nhan khéi lweng da xac dinh
dwgce véi I-TEF tuong (g ké ca PCDD va PCDF (vé md ta chi tiét, xem Phy luc A).
chi s dung cho so sanh véi céc sb lidu trude.

WHO-TEF Hé sb twong dwong 6 doc, dwrge d& xuét bdi WHO nam 2005 (v& md ta chi tiét,
xem Phy luc A).

WHO-TEQ Tuong duong dd ddc, thu dege blng cach nhan khéi legng da x4c dinh dwgc voi
I-TEF twong (ng ké& ca PCDD va PCDF (v& md ta chi tiét, xem Phy luc A). WHO-
TEQpcs, WHO-TEQpcopr cén phéi durgc ding d& phan bigt cac loai hgp chét khac
nhau. :
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4 Nguyén tic

Tiéu chudn nay dya trén str dyung séc ky khi/khdi phd két hgp véi ky thuat pha loang déng vi d& dam
béo viéc tach, phat hién va dinh lugng PCDD/PCDF va PCB gibng dioxin trong bin, chét thai sinh hoc
va dat. Béi v&i phuwrong phép pha loang ddng vi, st dung 17 chuén ndi danh ddu PCDD/F va 12 chuén
ndi danh ddu PCB. Djch chiét déi véi phép do GC-MS ¢6 chira mét hodc hai chudn thu hdi. Cac théng
s6 séc ky khi cung cép thdng tin d& dam bao cho viéc nhan dang ddng loai (vj tri thay thé clo) trong khi
d6 cac thong sb khéi phd dam bao viéc phan biét gitra cac ddng phan véi sé nhém thé clo khac nhau
va gilra céc dibenzo-p-dioxin, furan va cac PCB.

Cac ddng loai PCDD/F va PCB danh déu C,; duge thém vao miu tredce khi chiét va do bing
GC/HRMS. M4t miu trong qua trinh chiét va lam sach dwgc phét hién va bl trir bdng cach st dung
cé4c ddng loai thém vao nay nhu 1a chudn ndi cho viée dinh lwgng ciing véi chuan thu hbi dueoc thém
vao chi tnrée khi phan tich GC/HRMS. Bé xac dinh cac chét ndy, cin tach cac PCB ra khdi cac
PCDD/PCDF va nguorc lai.

Muc dich chinh clia quy trinh 1am sach dich chiét m3u thd 12 d& loai b cac thanh phan nén miu, c6 thé
lam qua tai phwrrong phap tach, [am x4o trn viéc dinh legng hodc tac ddng nghiém trong dén tinh nang
clia phirong phap nhén dang va dinh lwgng va qué trinh tach PCDD/F ra khéi PCB giéng dioxin. Hon
nira, co thé lam gidu cac chat phan tich trong dich chiét mdu cubi cling. Quy trinh chiét thuéng duoc
dya trén phueong phép chiét Soxhlet hodc phwong phap chidt teong dwong véi mau da 1am khd, tét
hon v&i mdu dwgc lam lanh. Tién hanh lam sach mdu thng thudng bing k¥ thuat sdc ky 16ng s& dung
nhiéu cOt chét hdp phy khac nhau. Phép xac dinh cac PCDD/F va PCB dwgc dya trén dinh lgng bing
k¥ thuat pha loang ddng vi, st dung GC/HRMS.

5 Thubc thir

5.1 Hoa chat

Dung méi dugre dung cho quy trinh chiét va |am sach phai dat cAp clia héa chét bao vé thure vat hodc
¢ chét lrgng twong dwong da dugc kiém tra v& d tinh khiét. Chét hdp phy nhu oxit nhém, silicagel,
diatomit va cac chéat khac dugc dung cho quy trinh 1am sach phai dat chét lwgng phan tich hoac tot
hon va dwoc ldm sach trede va hoat hoa néu cén.

CHU THICH: Xem Phu luc C vé danh muc cu thé cac dung moi va hoa chét.

5.2 Chuin

Dung dich thém chudn '°C, d6i véi PCDD/F (chudn ndi);
Dung dich thém chudn '*C,, déi véi PCB (chudn ndi);
Dung dich hiéu chudn PCDD/F;

Dung dich hiéu chudn PCB;

- Chuén thu héi PCDD/F;

- Chudan thu héi PCB.
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CHU THICH: Xem Phy lyc C v& vi dy néng 86 ciia dung dich chudn.

6 Thiét b va vat lidu
6.1 Yéu cdu chung

Thiét bj va vat ligu duoc ligt ké dwoi day nghia 13 cac yéu ciu téi thidu dbi voi viec xi Iy mau “thng
thirdng” véi bd chiét Soxhlet va 1am sach séc ky cdt. C6 thé cin céc vét liéu va thiét bj bd sung do
phwong phép chiét mau va phirong phap 1dm sach khac nhau.

6.2 Thiét bj dung cho chuin bj miu

6.2.1 T hat phong thie nghiém, cb kich thwde dii dé chira cac thiét bj chuén bj mu dwoc néu duéi
day.

6.2.2 Binh hat 4m.
6.2.3 Can, gbm loai can phén tich chinh x&c dén 0,1 mg va loai cAn cé kha ning can dén 10 mg.
6.3 B{ chiét Soxhlet

6.3.1 Binh Soxhlet, drdng kinh trong 50 mm, dung tich 150 mL dén 250 mL ¢4 binh day tron
500 mL.

6.3.2 Ong d&, 43 mmx 123 mm, Iép vira binh Soxhlet.

6.3.3 Bép dién hinh ban ciu, I3p vira v&i binh day tron 500 mL.

6.4 Thiét bj diing cho quy trinh lam sach

6.4.1 Pipet diing mét lan, pipet Pasteur ding mdt 14n hodc pipet huyét thanh ding mét 14n.

6.4.2 Cot sic ky thiy tinh, c6 cac kich thudce sau:

- Dai 150 mm x dwong kinh trong 8 mm, c6 vong thiy tinh nham hodc ndt béng thay tinh, binh chira
250 mL; va kh6a vbi bang thly tinh hodc polytetraflucetylen (PTFE);

- Dai 200 mm x dwéng kinh trong 15 mm, c6 vong thiy tinh nham hodc nit béng thiy tinh, binh chira
250 mL; va khoa vdi bang thiy tinh hodc PTFE;

- Dai 300 mm x dwéng kinh trong 25 mm, ¢6 véng thiy tinh nhdm hoac nat bng thiy tinh, binh chira
300 mL; va khéa vdi béng thiy tinh ho3c polytetraflucetylen (PTFE);

6.4.3 Tu sdy, c6 kha ning duy tri nhiét 6 khong dbi trong khoang tir 105 °C dén 450 °C (+ 5 °C) &
nung ho#c bdo quan chét hip phu.
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6.5 Thiét bj lam giau

6.5.1 May cd quay, cb bé cach thiy didu chinh nhiét dd khac nhau va:
- Ngudn chan khdng cho may ¢ quay cb van tit tai may ¢d quay va ddng hd do chan khéng:;

- Bom tuadn hoan nuéc va may lam lanh, cung cép nuéc lanh (9 + 4) °C (st dung nudrc voi cho viéc
lAm mat lwgng nwdce thai Ion cda may cd quay va cb thé din dén tinh nang khéng trong ng nhu
nhiét A6 neéc va thay déi ap suét);

- Binh @4y trdn, 100 mL hozc 500 mL hoc 1én hon, bng thily tinh nham I8p vira véi may Iam bay hoi
dang quay.

6.5.2 Thiét bj thdi khi nitor, dwgc trang bj bé& cach thiy didu chinh khoang nhigt do tir 30 °C dén

60 °C hoic cung cép dong khi niter néng, durgre Idp dat trong t0 hit.

6.5.3 Binh ngwng Kuderna-Danish".

6.5.4 Lo dwng méu, cac loai sau:
- Thay tinh hd phéch, thé tich danh djnh 2 mL dén 5 mL, ¢6 nép vin PTFE;
- Thiy tinh, 0,3 mL, hinh nén, c6 nip van PTFE hodc np xoén.

6.6 ' Thiét bi khac

6.6.1 Sdc ky khi, dugc trang bj cdng bom mau khong ngét dong hodc lién tuc hodic theo chirong trinh
nhiét 4 va chwrong trinh nhiét 36 sdy dam bdo gir ding nhiét.

6.6.2 Cot GC dung cho cac PCDD/PCDF va dung cho déng phan d3c treng dbi véi 2,3,7,8-TCDD (vi
dy cft mao quan silica nung chdy, pha lién két c6 5 % phenyl, 94 % metyl, 1 % vinyl silicon) dai 60 m x
dwdrng kinh trong 0,32 mm; 0,25 pm).

6.6.3 May khéi phé, bd ion hda dién tir 28 eV dén 80 eV, cb khd ning giam sét lywa chon 12 khéi
lwong chinh xac v&i 4§ phan giai cao (>10 000 trong khoang thdi gian 1 s).

6.6.4 Hé théng xir Iy 86 liéu, c6 kha ning thu thap, ghi lai va leu gite sb ligu phd khéi luong.
7 Bdo quan miu va xiv ly mau so bd

7.1 Béao quan miu

Miu phai dugc bdo quén trong binh chira pht hgp v&i véat ligu déng kin pht hep nhu
polytetrafluoetylen (PTFE). Miu dwoc dong lanh ¢cb thé dwgc bdo quan trong binh chira bang nhém da

" Kudema Danish 13 mét vi dy vé& san phdm phi hgp ¢ ban san. Thang tin nay chi tao thusn Igi cho ngudi sir dyng tidu
chudn nay va khéng phai & xac nhén clia tidu chuan vé san phim nay.

g
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dwoc lam sach trude blng cach nung & 450 °C trong téi thiéu 4 h ho#c béing cach trang bang dung méi
khéng clo héa,

Mau dwoc gilr lanh (< 8 °C) va & trong t6i. Xt Iy so bd mu cén phai dugc tién hanh trong khodng thoi
gian 3 ngay ké tir khi ldy miu. Cach khéac, mau cé thé duwgc lam dbng lanh (-18 °C) trgc tiép sau khi lay
mAu va gil ddng lanh treée khi xi» Iy mau so b.

7.2 X ly so bp miu

Cén phai tién hanh 1am khd va ddng nhit m3u theo TCVN 8884 (1SO 14507), néu khong ¢6 quy dinh
khac. Bdo quan méu trong binh hat &m hodc trong binh chira bang thly tinh dwoc day kin.

8 Chiét va lam sach
8.1 Yéu ciu chung

Trong tiéu chudn nay, trinh by cac y&u cAu tbi thidu @i véi qua trinh chiét va Iam sach cin dwgc dap
(rng, cling nhu cac vi dy van hanh. Nguwdi phén tich ¢6 thé sir dung quy trinh dwoc dua ra dwdi day va
trong Phu lyc C ho#c cc quy trinh thay thé phi hep.

Vigc xac dinh PCDD/PCDF dwgc dya trén phép dinh liegng bing k¥ thuét pha loang ddng vi sir dung
GC/HRMS. Déng loai PCDD/PCDF ¢6 nhém thé clo 2,3,7,8- danh d4u '*Cy, dugre cho thém vao tai cac
giai doan khac nhau cla toan bd phwong phap. Sy mat miu trong qué trinh chiét va 1am sach dugc
phét hién va dwgce bl trir bing cach s dung cac ddng loai dugc thém vao ndy nhw la chudn ndi dé
dinh lvgng cling véi chudin thu hdi dugc thém vao chi tredc khi phan tich GC/HRMS. Tuy nhién, do sy
khac nhau c6 thé xdy ra trong dac tinh lién két va dac tinh hép phy gitra cdc PCDD/PCDF ty nhién va
cac dbng loai danh déu Cy,, dugc thém vao trong phén tich, nén khng dam bao chirng minh diing
hoan toan v& higu suét chiét va bi trir sy mat mau trong qua trinh 1am sach. Do véy, phwong phap
dugc ap dyng phai drgc xac nhan ky, vi du vé phurong phép chiét va lam sach d& chang minh 13 tét
duge néu trong Phy lyc C.

Muyc dich chinh ctia quy trinh 1am sach dich chiét mau thd 1a loai bd thanh phan nén méu, cb thé lam
qué tai phirong phap tach, can tré viée dinh legng hodc néu khdng thie hign sé tac ddng nghiém trong
dén tinh nang ciia phwrong phdp nhan dang va dinh lrgng va dén qua trinh tach PCB giéng dioxin ra
khdi PCDD/F. Hon nira, ¢6 thé 1am gidu chét phan tich trong dich chiét m3u cubi cing. Thudng st
dung quy trinh chiét dya trén qua trinh chiét Soxhlet v&i m3u dét khd, méu ran da qua ray kich thwée
< 2 mm. Thung tién hanh 1am sach mdu bing k¥ thut sic ky I1dng nhidu cdt stz dung cac chét hip
phy khac nhau.

V& nguyén téc, phuong phap lam sach c6 thé dugc sir dung cho viéc phat hién cac chét phan tich véi
lgng @ 16m. Hon nira, dich chiét mAu cudi ciing khéng tac dong bat I dén tinh nang clia hé théng
phan tich hodc phép dinh Iegng. Tuy nhién, tit ca phuirong phéap dugc &p dung phai dwgc thir nghiém
k§ va phai dép (g duoc cac yéu clu xac nhan phwong phap, trede khi ching c6 thé dwec st dung.

10
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Ngoai ra, kidm dinh tinh ning clia phurong phap dbi voi tirng méu riéng 1€ phai la mdt phén cla quy
dinh dam bao chét lrgng dugc ap dung.
8.2 Chiét

Lwong mAu dugc dung dé chiét co thé thay dai tir 5 g dén 50 g tly thudc vao mirc ndng dd di kién
ctia chét nhiém ban.

Chuén néi gdm ¢6 cac ddng logi danh déu °C,; dwrgc ndu tai Bing 2 phai durgre bd sung trye tiép vao
méu trwée khi chiét.

Quy trinh chiét dugc tién hanh bing quy trinh chiét Soxhlet dung toluen. Can phai didu chinh khodng
thi gian chiét theo loai va Igng miu dugce ding. Yéu ciu téi thidu [a 50 chu ki chiét hosc xAp xi 12 h.

C6 thé dung dung mdi khéc hodc phurong phép khac nhur chiét [dng 4p suét nhing phai b tinh nang
twong dwong da ching minh.

Bang 2 — Béng loai danh d4u *C,; dwgc dwa vao trong chudn néi

Dung djch thém chuin- *C;; - Chuln ndi

Péng logi PCDD/F Pbng loai PCB
2,3,7,8-13C12-TCDD 13C12-PCB-77
1,2,3,7,8-13C12-PeCDD 13C12-PCB-81
1.2,3,4,7,8-13C12-HxCDD 13C12-PCB-126
1,2,3,6,7,8-13C12-HxCDD 13C12-PCB-169

1,2,3,7,8,9-13C12-HxCDD

1,2,3,4,6,7,8-13C12-HpCDD 13C12-PCB-105
13C12-0OCDD 13C12-PCB-114
13C12-PCB-118

2,3,7,8-13C12-TCDF 13C12-PCB-123
1,2,3,7,8-13C12-PeCDF 13C12-PCB-156
2,3,4,7,8-13C12-PeCDF 13C12-PCB-157
1,2,3,4,7,8-13C12-HXCDF 13C12-PCB-167
1,2,3,6,7,8-13C12-HxCDF 13C12-PCB-189

2,3,4,6,7,8-13C12-HxCDF

1,2,3,7,8,9-13C12-HxCDF

1,2,3,4,8,7,8-13C12-HpCDF

1,2,3,4,7,8,9-13C12-HpCOF

13C12-0OCDF

11
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8.3 Lam sach
8.3.1 Yéu ciuchung

Phwong phap lam sach phai chuan bj dich chiét m3u theo cach phi hgp cho phép xac dinh dinh lrgng
tiép theo. Quy trinh |am sach phai lam gidu c4c PCDD/F va PCB gifng dioxin trong dich chiét va loai bd
cac thanh phén clia miu gdy can tr& o6 trong dich chiét tho.

Cén phai sr dung cac quy trinh [Am sach da chirng minh k& ¢ hai hodic nhidu ky thuat dwdi dsy c6 thé
két hop theo cac mire A8 khéac nhau. M6 ta chi tiét clia mét sé quy trinh dwoc duea ra tai Phy lyc C.

Cang ¢6 thé diing phuong phap khac nhirng phai ¢6 tinh néing twong dirong 84 duwge chizng minh nhu
ky thuat dwgec md ta dwdi day.

8.3.2 Sac ky thédm gel

Khoang khdi legng phan t&r quan tdm dbi vai cac PCDD/F va PCB gifng dioxin tir 200 g/mol dén
500 g/imol c6 thé dwoc tach biét ra khdi phan tir va polyme 16n hon cb thé 1am qué tii ma phuong
phap Iam sach khac khéng thire hién duwge. C6 thé ding phirong phap nay dé loai bd Ieu huynh.

8.3.3 C&t nhidu l6p

Séc ky 1dng cit nhidu 1op sir dung silica v&i cip hoat tinh khac nhau va nhirng cdi bién bé mat. Hop
chét c6 cac @3c tinh héa hoe khac véi cac PCDD/F va PCB gidng dioxin c6 thé dugc loai bd.

8.3.4 Xir ly axit sunphuric

C6 thé xtr Iy tryc tiép dich chiét miu bing axit sunphuric nhumg khéng khuyén nghj do i ro tai nan.
Néu 4p dung, cAn tién hanh can than phurong phap nay dé tranh mét cac PCDD/F va PCB giéng dioxin
do trén b& mat c6 hinh thanh cacbon.

8.3.5 Cot cachon hoat tinh

Cot séc ky hép phy stz dung cacbon hoat tinh c6 thé dirgrc diing dé tach cac phan t PCDD/F phing va
phan tir PCB ddng phéng ra khdi mono-ortho PCB va céac phén t khdng phang gdy can trd khac.

8.3.6 Cot oxit nhom

Cot se ky 1dng trén oxit nhém c6 cp hoat tinh va d9 axit/bazo khac nhau. Cé thé loai bd hop chét gay

can tré voi cac khac bidt nhd v8 tinh phan ce va clu trac so sanh vdi cac PCDDIF va PCB gifng
dioxin,

Ngoai ra, ¢6 thé sir dyng cBt oxit nhom dé tach cac PCDDJF ra khdi PCB giéng dioxin.
8.3.7 Loai bé lwu huynh

Loai bd Ieu huynh ¢ thé dat dugc bang cach cit héi lwu dich chiét véi bdt ddng hodic bing cach
s&c ky thadm gel.
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8.4 Néng do cubi cung cua dich chiét miu a3 1am sach

Bé dat dwoc gidi han phat hién du Ion, dich chiét mdu da lam sach phai dugc [am gidu dén thé tich
yéu céu tir 25 uL dén 100 L trede khi dinh lugng. Dung mai cudi cling phai la nonan, toluen, ho3c
dung mdi khac ¢6 nhiét d¢ sdi cao.

Mac du cac PCDD/F c6 nhigt dd sdi cao (>320 °C), co ché chuyén pha hoi va tao thanh sol khi trong
qua trinh bay hoi dung mdi c6 thé din dén sy mét dang k& khi thé tich lam gidu nhd hon 10 mL. Tay
thudc vao phurong phép dwoc dung dé giam thé tich dung méi, phai xem xét cic bién phap phong
nglra sau day;

a) May co quay

S mét mAu c6 thé dang k& khi gidm thé tich dung méi dwéi 10 mL. Cac bién phap chéng mét miu bao
gdm viéc sir dyng cac didu kién chan khéng durge kiém so4t theo 4p suét hoi va nhidt dd sdi cia dung
mai, thém dung mdi c6 nhiét dé sdi cao ldm chét giC, cling nhir sir dung binh ¢& hinh dang d3c biét (vi
duy hinh chiz V).

b) May lam bay hoi dong khi dém nguoc
Thé tich khdng dugc gidm xuéng nhd hon 1 mL.
¢} Déng nito

Can phai tranh dong dw nitor lam x4o trdn bé mat dung méi. Hinh dang Ig cling c¢6 mdt sé dnh hudng
18n sy mat mAu. Phai st dung lo hinh chir V hodc lp chén thém d& giam thé tich xuéng dwdi khoang
200 pL.

d) Kudemrna Danish

D2 tranh sy mét mu ban dau, 1am dm treéc oot bing khodng 1 mL dung mdi. Hat séi cin phai dwgc
thém vao va phai didu chinh vi trf thng dirng clia thiét bj . & téc d6 chung cht phi hop, cac hat cia cit
& chuyén ddng, nhung budng sé khdng ngap tran. Didu chinh nhiét 3 bé cach thly thich hgp. Khi dat
dugc thé tich dich chiét 1 mL, thao binh bay hoi, thay thé cdt Snyder bing mét ¢t khac nhd hon va
tiép tuc lam bay hoi.

8.5 Thém chuin thu hoi

Burére cudi ciing trwée khi dinh lweng 13 thém chudn thu héi a8 tinh i 18 thu hdi cia chudn ndi.

Chuén thu héi phai dwgce diéu chinh ngay tredc quy trinh dinh lwgng. Mau cé chudn thu hdi da thém
vao khdng dwge phan tich do ly do van hanh (sai hdng thiét bj) phai drgc bdo quan cang ngén cang tét
va cén phai tranh qué trinh 1am bay hei thém dung mai khong dieere kidm soét.

Cén phai thém chudn thu hdi sau khi giam thé tich cuéi cling. Phai tranh cac quy trinh gidm thé tich
trwe tiép hon nira. Viéc ldm bay hoi cham & nhiét 39 phong tr lo mdu mé dén thé tich khodng 25 uL ¢
thé dwoc chép nhan.
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9 Phéan tich GC/HRMS
9.1 Khai quat

Cén phai tién hanh phan tich cac PCDD/F va cac PCB giéng dioxin bing GC-MS trén thiét bj GC-MS
d% phén giai cao durgc trang bj séc ky khi phan gidi cao, bs 1Ay mu ty déng, may khéi phd phan gidi
cao va hé thong xir ly sé ligu d& kidm soat thiét bj, thu thap va x( ly d liéu.

9.2 Phan tich sic ky khi

Phan tach sic ky khi phai dwgc tién hanh theo cach d& phan tach duwgc tit ca cac PCDD/F va dbng
loai PCB gidng dioxin va dap (’ng duoc cac tiéu chi chat lwgng dwoc quy dinh tai 9.4 va 9.5.

Péi véi PCDDJF, hién tai khdng cé cdt mao quan cb s8n cho phép viéc tach tit ca ddng loai cd nhom
thé 2,3,7,8- ra khai tit ca cac ddng loai khong cé nhém thé 2,3,7,8- khac. Chi cé thé dat dwgc viée tach
hoan toan bang cach phén tich mau trén cbt mao quan khac nhau clia cac cwe khac nhau.

Péi v&i phan tich PCB gibng dioxin, cac vAn d& twong tw cling xuét hién khi tach tat ca cac dong loai
ddng phang va mono-ortho. Hién tal, khdng c6 ¢t mao quan cé sén cho phép viéc tach tat ca 12 dong
loai PCB giéng dioxin ra khdi tit ca cac ddng loai khac khéng giéng dioxin.

9.3 Phat hién cua khéi phd

May do phd khéi lgng 6 phan giai cao, dd phan giai tdi thidu 10000 dugc dung A& phét hién PCDD/F
va dioxin gibng PCB. Didu nay cho phép st dung ddng loai danh déu '*Cy21am chudn ndi cho tét ca 17
déng loai PCDD/F va 12 PCB giéng dioxin quan tam.

Méy do phd khéi lvgng dugce ding & ché d6 MID (phat hién nhidu ion). Cdt GC dugc ghép cap trnec
tiép v&i may do phd khéi lwgng. Nhiét a6 ngudn ion phai nim trong khoang tir 250 °C dén 270 °C tuy
thudc vao loai thiét bj. D& dat dwge 46 nhay phi hep, khd ndng phat hién it nh4t phai bang 200 fg dbi
voi 2,3,7,8-TCDD.

D& nhan dang va dinh lrgng, khéi Ivgng dwoc néu trong Bang 3 va Bang 4 phai dugc ghi lai trong ché
a6 MID. Déi véi tirng déng loai PCDD/F hodc PCB quan tam, phai ghi lai duwc it nhét hai ion clia cum
ddng vi phén t&r dbi v&i ca dbng loai tiy nhién va ddng loai danh déu Cy, bd sung thém.

Ngoai ra, khéi lirgng @& kidm soat chét lugng cla hiéu chudn khdi lvgng phai duge do phy thude vao
logi thiét bi, vi du khdi luegng khéa, khéi lvong hidu chudin, kiém tra khéi lugng khoa.

Khe thoi gian cho cira s& MID phai dugc xac dinh bng chudn hiéu chuén theo cach tit ca dbng loai
quan tam rira gidi trong ctra s& MID fién quan. Trong tredng hop cdn téng ndng d8 clia nhém ddng
phén, clra sd théi gian leu cho tAt cd ddng phan clia mdt nhém ddng phan phai dwgc nhan dang bing
céch do hén hop chuln cb chira ddng phan rira gidi dAu tién va cudi cing cia tirng nhém déng phéan
tuong (rng v&i cft GC duwgce dung. Nhu mét thay thé, c6 thé dung djch chiét tro bay hodc céc dung dich
khac c6 chira tit ca dbng loai PCDD/F ty nhién.
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Béng 3 — Khéi lirgng dé phat hién va dinh iwgng PCDD/F

Dibenzofuran Dibenzo-p-dioxin
Chat ‘!ZC 13c 12c 13c
303,901 8 3159419 | 319,8965 | 331,9368
Tetra-CDO/F
305,808 7 3179389 | 321,8937 | 333,933 9
339,859 8 351,9000 | 3558547 | 367,894 9
Penta-CDD/F
341,856 9 353,8970 | 3578518 | 369,891 9
3738208 3858610 | 3898157 | 401,8559
Hexa-CDD/F
3758179 3878580 | 391,8128 | 403,8529
407,7818 4198220 | 4237767 | 4358169
Hepta-CDD/F
409,778 9 4218190 | 4257738 | 437,814 0
441,742 8 453,783 0 | 4577377 | 469,777 9
Octa-CDD/F
443,739 9 4557801 | 459,7348 | 471,7750

Bang 4 - Khai lwgng dé phat hién va dinh lwgng PCB

Nhém ddng ding o
255,961 3 268,001 6
Tricloro-PCB

257,958 4 260,998 6
289,922 3 an,9626

Tetracloro-PCB
; 291,919 4 303,959 7
325,880 4 3379207

Pentacloro-PCB
3278775 3399177
3598415 371,881 7

Hexadloro-PCB
361,8385 373,878 8
393,802 5 405,842 7

Heptacloro-PCB
395,798 5 407,839 8
427,763 5 439,803 8

Octacloro-FCB
429,760 6 441,800 8
461,724 5 473,764 8

Nonacloro-PCB
463,7216 475,761 8
497,682 6 509,722 9

Decacloro-PCB
4996797 511,719 9
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9.4 Y&u ciu téi thidu abi véi nhan dang PCDF/PCDD va PCB

9.4.1 Tisd ddng vj giva hai ion ctia cum ddng vi phan tir dwgc ghi lai phai khép véi gia tri Iy thuyét
n&m trong khodng + 15 % (xem Bang 5).

Bang 5 - Gi&i han cua ti sé ddng vi

Chét Gidi han dwéiti 16 | Gia trily thuytti1é | Giod han trén ti 16
dong vi ddng vj ddng vi
TCDD/F 0,65 0,77 (M/M+2) 0,88
PeCDDI/F 0,55 0,64 (M+4/M+2) 0,75
HxCDD/F 0,69 0,81 (M+4/M+2) 0,94
HpCDD/F 0,83 0,86 (M+4/M+2) 1,13
OCDD/F 0,74 0,89 (M+2/M+4) 1,009

9.4.2 Thai gian lvu ctia ddng phan cb nhém thay thé clo 2,3,7,8- tw nhién (d@ng loai Cu- dén Ci) phai
nam trong khoang ctra sb thdi gian tir +3 dén -3 dya trén thei gian Iy cia ddng phan danh déu “Ci2
twong (rng trong mau. & nhan dang ndng a8 thép (S/N <10), cira sb thovi gian 10 s dwge chap nhén.
Céch khéc, c6 thé tinh thoi gian leu twong i dwa trén chudn thu hdi (vi dy °Cy2-1,2,3,4-TCDF). S
chénh l&ch phai khdng dwge lon hon 0,3 % so véi chudn higu chuén,

9.4.3 Tisb tin hidu trén nhidu cla sb lidu thd phai it nhat bing 3:1 dbi v6i ba 1an quét lién tiép ddng
loai t nhién st dung cho nhén dang. Budng nén clia can trér s& dwrgc do ngay treéc tin hidu cla déng
logi ¢ nhién trong cira sd khdng c6 tin hiéu twong (mg t&i 10 1An @6 rong tin hidu tai nira chiéu cao.
Gia tri pic-t¢i- pic dwgc ghi nhan.

9.5 Yéu ciu téi thidu abi véi dinh lwong PCDF/PCDD va PCB

9.5.1 Déi voi phan tich PCDD/F, hién tai khdng c6 c4t mao quan cb sin cho phép viéc tach tht ca
ddng loai dugc thé clo 2,3,7,8- ra khdi tAt ca cac ddng loai khdng c6 nhém thé clo 2,3,7,8- khac. Chi ¢o
thé tach dwoc hodn toan bing cach da phan tich mau trén cac cbt khac nhau cb tinh phén cire khac
nhau,

Do véy, sb liéu cot dom cb thé dwgc bao cao bang phwrong phap nay. Tuy nhién, trong tredng hop gidi
han quy dinh bj virgt qué hodic can sb liéu ddng loai riéng, phan tich xac nhan phai dwgc thye hién trén
cHt thir hai.

Béi vari phan tich PCB giéng dioxin, ciing gip phai cac vén d& twong tyu khi tach tht ca ddng loai dbng
phéng va mono-ortho. Hién tai, khéng c6 cdt mao quan cé sén cho phép viée tach tht ca 12 ddng loai
PCB gidng dioxin ra khoi tit ca cac ddng loai khac khéng giéng dioxin. St dung mét cdt khéng phan
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cyc teong (ng (vi dy DB-5) 1a ky thuat thong thwong. Tach ddng loai PCB-123 Ia diém chil yéu cla
tach séc ky khi. Nhung do sy déng gép thir yéu vao TEQ toan phan, didu nay dén dén sv tang khong
céin thiét clia do khong dam bao clia phurong phép.

9.5.2 Hinh dang pic cla tin hi¢u séc ky khi clia ddng loai phai chira 10 hoic hon sé didm miu (don vi
quét).

9.5.3 2,3,7,8-TCDD phai dugc tach ra khoi tit ca cac ddng loai can tr& khac trong khoadng 25 % chd
18m ndm duwéi dinh clia pic phy twong Umg véi chidqu cao cla pic.

9.5.4 Tilé thu héi clia tirng PCDD/PCDF c6 nhom thé clo 2,3,7,8- clia chudin ndi trong tirng méu phai
ném trong khoang:

- 50 % dén 130 % déi voi ddng loai clo hoa tir tetra- dén hexa-, hodc
- 40 % dén 130 % ddi véi dbng loai clo hba tir hepta- dén octa-.

CHU THICH Néu bi vurgt ra ngodi khodng trén véi mdt hodic nhidqu ddng loai, thi lic d6 cac khodng dugc ndu
duoi day la dwoc chap nhan d6i véi ddng logi c6 dd thu hdi khdng ndm trong céc khoang nay néu tdng néng dé
clia cac ddng loai ndy déng goép nhd hon 10 % véi tng TEQ trong miu.

- 30 % dén 150 % dbi véi ddng loai clo héa tir tetra- dén hexa- hodc

- 20 % @én 150 % abi v&i ddng loai clo héa tir hepta- dén octa-.

9.5.5 Tisé tin hiéu trén nhidu (S/N) ciia tin hiéu ddng loai danh ddu °C.; dugc ding d& dinh Iugng
phai >20:1.

9.5.6 Khoang do phai tuyén tinh (it nhat bao trum khodng ndng ¢ ctia hé sé 100). D6 léch chuin clia
hé sb dap trng twong ddi phdi khdng viegt qua 15 % va phdi dugc dira trén t6i thidu nam diém do trén
toan khoang. '

9.5.7 Cén phai phan tich mau trdng nhw dwgc néu tai 9.6. Gia ti mau tring clia tit ca déng loai quan
tdm phai bdng ho3c nhd hon gidi han phat hién cla phuong phap. Cach khac, mirc tim dugc phai it
nhét bing hé sé 10 dudi néng dd do duge thap nhit trong day miu.

9.6 Hiéu chudn hé thdng GC/HRMS

9.6.1 Yéu ciu chung

Hiéu chuén dugc tién hanh véi it nhat ndm dung dich hiéu chudn. Cac dung dich nay chira tht ca ddng
loai ty nhién quan tam vé&i legng xéc dinh chinh x&c khac nhau va tit ¢ca chuén danh d4u ™*C,; (chudn
ndi va chudn thu hdi) trong ciing ndng 46 nhu dy kién trong dung dich m3u thém chuén coi nhw thu hdi
100 %. Khoang hiéu chudn phai bao trim cac ndng dd clia mau.
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9.6.2 Hiéu chudn ddi v&i déng loai 2,3,7,8-

Puéng higu chuin duoe dung dé tinh hé sb dap ing twong d6i ddi voi tirng déng logi quan tam. Hé sb
dap (g trong ddi dugce dung ciing véi ddng loai danh diu °C,, dwoc bd sung vao méu dé dinh
lwgng khéi igng ddng loai ty nhién quan tam bang phurong phap pha loang d8ng vi.

T4n suét higu chudn phy thudc vao d6 8n dinh cla thiét bj. Can phai thyrc hién kiém tra hiéu chuln
hang ngay. Ngoai ra, higu chun diy a0 phai dwoc 13p lai sau nhirng thay ddi chinh nhw:

a) Si dung thiét bj m&i hosic stra chiva thiét bj;

b) Thay thé cbt GC;

¢) Sau khi lam sach hé théng tach va phat hién;

d) Néu dd ldch cisa chuén hiéu chuan bom Ién hon 20 %.

Hé s dap (g twong dbi dbi véi ddng loai i dwgc nhén dang va tinh toan theo Céng thire (1):

"= l7e] o] ”

Trong dé
rf,  |a hé sb dap (rng twong Adi clia ddng loai ty nhign i trong trng véi ddng loai danh déu j’cn i
A['’C] 1a dién tich clia ddng loai ty nhién i
A[C] la dién tich ciia ddng loai danh ddu Cyo /;
¢c['?C] 1a ndng a8 ddng loai ty nhién i trong dung dich hiéu chuén;
c[®C} 14 ndng @5 clia ddng loai danh d4u **C,, i trong dung dich hiéu chuén.

9.6.3 Hiéu chuin d6i véi tdng nhém ddng ding

Hiéu chu&n may khéi phd dugc thyre hién theo dung céch va sir dung dung dich higu chudn gidng nhur
abi v&i dbng loai riéng 16, Hé sé dap tng twong dbi véi ting nhém ddng ddng duerc tinh bing cach
cng tt ca dién tich pic cla tit ca dbng loai tw nhién ctia nhém ddng ddng nhir nhau bao gbm trong
dung dich hiéu chuln twong (ng v&i mét ddng loai danh déu '3C,,. Bang 6 trinh bay mébi lién quan gitra
ddng loai ty nhién va ddng loai danh déu '3Cy,.
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Bang 6 — Méi lién quan déi v&i hidu chuin nhém ddng ding

gl Hiéu chudn nhém déng ding Hiéu chudn nhém déng dang
PCDD PCDF
Péng phéan Pdng phin ¥C DPéng phan Pdng phén *C
tw nhién tw nhién
Péng ding 2,378 2,378 2,378 2,378
Tetracloro
Bbng dang 1.23.7.8 12378 1.237.8 12,378
pentacloro 23478
Pdng ding 1,234,738 1,2,37.8.8 1,2,34,78 2,346,7,8
Hexacloro 1,236,738 1,236,78
1,23,789 123,789
2,34,6,7,8
Péng dang 1,2,3,46,7.8 1,234,678 1,234,678 1.234,6,7,8
heptacloro 1,234,788

9.7 Dinh hegng két qua GC/HRMS

9.7.1 Binh lwong ndng dé ddng logi -2,3,7,8

Néng d6 ddng loai i trong miu duwrgc tinh sir dung Cang thire (2):

c,['zC]=

Trong dé

4["c] [*c]

[°c]

)

nf, 14 hé sb dap (g twong ddi clia ddng loai tir nhién j tuong (g véi ddng loai danh ddu “Cyz /;
A['*C] 1adién tich clia ddng loai tw nhién i;

A["C] Ia dién tich ciia ddng loai danh du °C., 7

¢["™C] 13 ndng dd ddng loai ty nhién / trong miu;

¢[™C) I1a ndng dd cla ddng loai danh du *C,; i trong mau.

Néng dé cua tAt ca ddng loai quan tam trong m3u phai ndm trong khodng tuyén tinh clia phurang phap.
Noéng do cao cua dbng loai by nhién sé gay ra sy chdng phd trong civa sé khéi lwgng gilra cac ion déng
vi cao (nghia [a M+12, M+14) cla ddng loai tw nhién v&i ion ddng vi thdp hon (nghia 1a M, M+2) cla
chudn danh du *C,, dac biét déi v&i ddng loai clo héa cao hon. Diéu nay sé ddn dén do lech dang ké
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$0 V@i tinh tuyén tinh nm ngoai ti 1& khdi lwgng 100. Can phai tranh woc Iwgng qué ti 18 thu hdi va woc

lwgng duwdi legng ddng loai tw nhién. MAu virgt qué ti 1§ khdi lwgng hon 100 phai dugc 13p lai voi
lvgng m3u nhd hon.
9.7.2 Dinh lwgng ti 18 thu hdi cia chuidn danh ddu *C,,
Ti 18 thu hdi clia chudn ndi dugce dinh Ivong so voi chuln thu hdi sir dung Céng thire (3):
R = ﬁ[ﬂﬁﬂ_l@. (3)
g 7o
Trong dé
R, 1a i 18 thu hdi ctia chuén noi, tinh bang phén tram;
rf; 14 hé sb dap (g twong dbi chia chudn ni j twong wng véi chuén thu hdi danh déu ™°Cyy;
Ap; 12 dién tich clia chudn thu hdi;
Aigg 12 dién tich clia chudn ndi ;;
clx] 1a ndng 48 cta chudn thu hbi;
cle] 14 ndng G0 ctia chudn ndi i.

9.7.3 Dinh lwgng tong nhém déng dang
Téng ndng A6 cla t4t ca ddng loai clia mdt nhoém ddng déng trong mau dugc tinh theo Cdng thirc (4):

A 24?[;_;]13 e ,[,;C]

(4)

Trong dé
rf, 12 hé sb dap (g twong déi clia ddng loai ty nhién itwong trng véi ddng loai danh diu °Ci, £
TA['’C] Ia téng dién tich clia tAt ca ddng loai ty nhién clia mdt nhém ddng ding;
A[C] 1adién tich clia dbng loai danh diu *Cy, i
Ci[C] 12 t8ng ndng do clia tht ca ddng loai ty nhign ctia mot nhém ddng ding trong miu;
c[®C] landng do clia ddng loai danh d4u ™C;. i trong dung dich mAu.
9.7.4 Tinh toan tirong dwong 44 déc
Téng ndng @6 TEQ clia PCDD/F dugc tinh toan str dung Céng thire (5) bing cach cong ndng @6 clia
17 PCDD/F ¢c6 nhém thé clo 2,3,7,8- nhan véi TEF teong rng (xem Phy luc A).

Téng ndng 48 TEQ ciia PCB giéng dioxin dugc tinh sir dung Cong thire (5) bing cach cong ndng dd
ctia 12 ddng logi PCB ddng phing va mono-ortho nhan vai TEF twong (ng (xem Phu luc C).
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TEQ= Z(c‘[,zq-mﬁ] (5)

Trong 46

TEQ 14 thng ndng a6 clia tAt ci dbng loai quan tdm nhéan v&i hé sé tvong duong dd ddc trong
trng;

¢l'?C] 1a ndng a6 clia ddng loai t nhién i trong mau;

TEF; 14 hé sé déc twong dwong cla ddng loai i.

9.7.5 Tinh gidl han phét hién va giéi han dinh lwgng

9.7.5.1 Tinh gi&i han phat hién

Néu khang c6 gié trj trdng phan tich dwgc phat hién, gi&i han phat hién (X,p) dwee tinh bing cach dinh
lwgng pic 40 nhé nhét dugc xac dinh biing cac yéu cdu téi thidu déi v&i nhan dang va dinh legng (xem
9.4.3). Mat khéc gia tri trung binh phan tich mau tring cdng vdi ba 1an do léch chuén phan tich miu
tring dwgc xac dinh 1a Xp.

CHU THICH: Béi véi PCDD/F, théng thuwng khong cb gia tr trAng phén tich dwge phat hign néu binh thay tinh
v cac thiét bj phong thir nghiém khac dugc 1am sach phi hop va sir dung héa chét co chét lwgng cao. DI véi
PCB, khéng thé loai bd dierc hoan toan gia tri tréing phan tich do viéc sir dung rdng réi trén todn thé gi&i trong
mt khoang thoi gian dai voi nhirng rng dung khac nhau va dan dén mec nén phé bién. Do vay, dung méi va
chét hép phy cling nhw khang khi trong nha c6 thé bj nhidm bin véi néng do cb thd phat hién din dén gia tri
tréng phd bién.

9.7.5.2 Tinh gi&i han dinh lrgng

Néu khdng c6 gia tr tring phan tich dugc phat hién, gidi han dinh lwgng (LOQ) dugc tinh bing cach
dinh lwgng pic nhé nhat cé thé nhin thdy nhir néu tai 8.4.3 nhurng st» dung ti 18 tin hiéu trén nhiéu bing
6 dén 10 thay cho 3, tiy thudc vao dg khéng dam bao do ¢6 thd chip nhan cla két qua.

Néu khéng, LOQ dugc xac dinh 13 trung binh gia tri tring phén tich cdng véi 5 dén 10 lan dd léch
chudn cla gia trj tréing phan tich. Hé s6 5 dén 10 tly thudc vao dd khdng dam bao c6 thé chip nhan
cla két qua.
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10 D6 chum

P3c tinh két qua cua sb lidu clia phwong phap ndy 83 dwoc danh gia (xem.Phy lyc B).

11 Bao cao thir nghiém

B#o co thir nghiém bao gdm nhirng thong tin sau:

a) Vién din tigu chuén nay;

b) D&c diém nhan dang diy 80 clia méu dat;

¢) Baocao xrly so bd;

d) Mb ta ngén gon phrong phéap dwgc ding dé chiét va lam sach méu;
e) Kétqua phan tich bao gdm mirc clia tirng déng loai PCDD/F va PCB;
f) Do thu hdi cia tirg chudn ndi;

g) Moi chi tiét khong quy dinh trong tiéu chuin nay hodic tir chon, cling nhir cac yéu té c6 thé anh
hudng dén két qua.
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Phu luc A
(Tham khao)

Hé sé déc twong dwrong

Dioxin va furan v&i nguyén tir clo tai vi trl 2,3,7 va 8 dugc xem la doc nhét. Trong cac loai nay, 2,3,7,8-
clorodibenzo-p-dioxin (TCDD) @&n nay c6 déc tinh cao nhét, dugc nghién clru va durge biét dén nhiéu
nhét. Nghién ciru trén ddng vat da cho thiy 2,3,7,8-TCDD c6 thd gay chét véi ndng dd rét nhé. Trong
déng chét doc a3 biét, n6 1a mot trong cac chét ddc nhét. B8ng loai PCOD/F khac nhau co nhiéu higu
{rng sinh hoc nhwe nhau nhung véi cwdmg dé khac nhau.

Trong méi trrérng, cac PCDD/F thyre té khong bao gi¢r xuét hién nhur cac hop chét don Ié ma lubn ludn
1a hdn hep phire tap gén véi hep chét khac o6 fién quan cAu trac (“giéng dioxin™) nhie cac PCB.

Hé théng TEQ sir dung 2,3,7,8-TCDD Iam chudn véi tinh ddc clia cac hop chét khac durgc lvgng hoa
lam twong duong dd doc (TEQs). Viéc chudn héa ndy dugc dya trén gid thiét PCDD/F va hop chét
gidng dioxin hoat déng qua co ché hoat ddng nhwe nhau. Danh gia hiéu mg ddc qua nghién clru tinh
ddc durdi man tinh va tie cac dic tinh héa sinh nao d6 nhwr kha nédng thy cdm Ah.

Tidm nédng ddc clia mdt Adng logi don 18 dwgc chi thj qua hé sb twong dwong dgc (TEF) md ta tirng
tinh ddc lién quan @én hidu ng ddc cla 2,3,7,8-TCDD. Béi véi tinh toadn TEQ, lvgng hodc ndng @6
cua mdi ddng loai twong ng dugc nhan véi TEF tuong tng. Khi tat ca ddng loai dugc néu 13 “trong
dwong 2,3,7,8-TCDD", don gidn chiing c6 thé duge cdng thém vao va két qud TEQ dai dign cho tdng
46 ddc cia hdn hop.

Péi véi PCDD/F, ha;i khéi nhiém TEF khac nhau hién dang dugc st dyng. Khéi niém |-TEF do NATO-
CCMS dura ra nam 1988 va khai niém WHO-TEF dwgc WHO cdng bé nam 1998. Bi véi cac PCB
giéng dioxin, chi khai niém WHO-TEF |a bao gdm hé s6 twong dwong ddc. Gié tri TEF cho ca hai dugc
néu tai Bang A.1.
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Bang A.1 - Gia trj TEF ddi vé&i ddng loai 2,3,7,8 PCDDIF va ddng loai PCB gidng dioxin theo
- Kkhai niém |-TEF va WHO-TEF

TEF WHO 2005 \-TEF
Ding o WHOcon ngwéi | NATO-CCMS
2,3,7,8-TCDD 1 1

1.2,3,7,8-PeCDD 1 0,5
1,2,3.4,7,8-HxCDD 0,1 0.1
1,2,3,6,7,8-HxCDD 0,1 0.1
1,2,3,7,8,9-HxCDD 0,1 0,1
1,2,3,4,6,7,8-HpCDD 0,01 0,01

OCcDD 0,000 1 0,001
2,3,7,8-TCDF 0.1 0.1

1,2,3,7,8-PeCDF 0,05 0,05
2,3,4,7,8-PeCDF 0.5 0.5
1,2,3,4,7,8-HxCDF 0.1 0,1
1.2,3,6,7,8-HxCDF 0,1 0.1
1.2,3,7,8,9-HxCDF 0.1 0,1
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WHO 2005 TEF I-TEF
Déng loal WHOcon nguwri NATO-CCMS

23,467 8-HxCDF 0,1 0,1
1,2,3,4,6,7,8-HpCDF 0,01 0,01
1,2,3,4,7,8,9-HpCDF 0.01 0,01

OCDF 0,000 1 0,001
34,4 ,5-TCB (81) 0,000 1 —
3,3'44-TCB (77} 0,000 1 —
3,3' 4,4 5-PeCB (126) 0.1 —
3,3',4,4',5,5-HxCB (169) 0,01 —
2,3,3' 4, 4'-PeCB (105) 0,000 1 —_
2,3,4,4' 5-PeCB {114) 0,000 5 —
2,3'.4.4' 5-PeCB (118) 0,000 1 —
2'.3,4,4' ,5-PeCB (123) 0,000 1 —
2,3,3'.4,4',5-HxCB (156) 0.0005 —
2,3,3.4,4' 5-HxCB (157) 0,0005 —
T 2,3,4,4'5,5-HxCB (167) 0,000 01 —
2,3,3',4,4',5,5-HpCB (189) 0,000 1 —
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Phuluc B
(Tham khao)

sé lidu d@ 13p lai va 6 tai l1ap

B.1 Vat ligu dirgre ding trong nghién cipu so sdnh lién phong thir nghiém

So sanh lién phdng cha dioxin, furan va biphenyl polyclo giéng dioxin bang séc ky khi khéi phd phan
giai cao (GC-HRMS) trong biin, chét thai sinh hoc da xir Iy va dét duoc tién hanh véi bdn dén sau
phong thir nghiém chau Au trén ba nén mu. Théng tin chi tiét c6 thd dugc tim thiy trong bao c4o cubi
cling v& nghién clru so sanh lién phdng dwgc dé& cap & tai liéu tham khao [6].

Bang B.1 cung cip danh myc vat liéu dwoc thr va cac hgp phén da lya chon.

Bang B.1 - Vit lidu dwgec thir va cac thanh phin phan tich trong phép so sanh lién phong cua
phwong phép xac dinh dioxin, furan va biphenyl polyclo giéng dioxin bing séac ky khi véi khéi
phé phan glai cao (GC-HRMS) trong biin, chit thai sinh hoc da xir ly va a4t

C& hat Miu Vit lidu thi Thanh phdn/ddng loai phén tich

BUn Bin 1 H&n hop bun ciia nha | 1,2,3,7,8-PeCDD; 1,2,3,4,7,8-HxCDD;

(<0,5 mm) may xi¥ Iy nrde thai | 1,2,3,7,8,9-HpCDD; OCDD; 1,2,3,7,8-PeCDF;
tlr Béc Rhin 1,2,3,4,7,8-PeCDF; 1,2,3,6,7,8-HxCDF;
Westphalia, Birc 2,3,4,6,7,8-HxCDF; 1,2,3,4,6,7,8-HpCDF;

1,2,3,4,7,8,9-HpCDF; OCDF; PCB-77, PCB-
81; PCB-105; PCB-114; PCB-118; PCB-126;
PCB-156; PCB-157

Hat mjn Compost1 | Compost tuoi tir 1,2,3,7,8,9-HxCDD; 1,2,3,4,6,7,8-HpCDD;
(<2,0 mm) Vien, Ao OCDD; 2,3,4,6,7,8-HxCDF; OCDF; PCB-77;
PCB-105; PCB-118; PCB-156; PCB-157,
PCB-189
Pét3 Bun-d4t tir 1,2,3.4,7,8,-HxCDD; 1,2,3.4,6,7,8-HpCDD;
Barcelona, TAy Ban | OCDD; 2,3,4,6,7,8-HxCDF; 1,2,3,4,6,7,8-
Nha HpCDF; OCDF; PCB-105; PCB-118

B.2 Két qua so sanh lién phong

Danh gia théng ké a3 dugc tién hanh theo ISO 5725-2. Gi4 tri trung binh, dd lech chudn I3p lai (s,) va
d6 léch chudn tai 14p (sk) thu dugc (Bang B.2). Két qua duwa ra chi cung cip thdng tin, bd s ligu Ia
khéng ddy di cho viéc xac nhan.
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polyclorin héa giéng dioxin bing séc ky khi khdi phé phén giai cao (GC-HRMS) trong bin,

chét thai sinh hoc da xir ly va 84t

TCVN 11073:2015
Bang B.2 - Két qua nghién ciru so sénh lién phéng cua phép xéc djnh dioxin, furan va biphenyl

x sr Cyr 5 Cy,
Nén méu n no | ng/kg | ng/kg % | ngkg!| % BD

DL PCB-77
Ban 1 19 0 6,666 0,777 117 0,334 5.0 o
Compost 1 16 0 0,132 | 0,015 11,7 0,009 7.0 0
DL PCB-81
Bun 1 19 0 0,524 | 0252 | 48,1 0,055 | 10,5 0
DL PCB-105
Buan 1 16 1 19,184 | 2,829 14,7 1,357 71 0
Compost 1 16 0 0,683 | 0,132 19,4 0,063 9,2 0
D4t 3 15 0 0,09 | 0,012 } 123 | 0,005 55 4
DL PCB-114

-{Bdn 1 16 1 1,369 | 0,395 28,8 0,067 4.9 0
DL PCB-118
Bin 1 16 1 32,585 | 3,899 | 12,0 | 0,845 2,6 0
Compost 1 16 0 1,945 | 0,303 15,6 0,190 9.7 0
Pét3 19 0 0,218 | 0,043 19,5 0,016 7.5 0
DL PCB-126
Bin 1 19 0 0,250 | 0,083 33,0 0,029 1.4 0
DL PCB-156
Ban 1 15 1 7,310 | 0,745 10,2 0,259 3.5 1
Compost 1 16 0 0,882 | 0,254 | 287 | 0,241 | 273 0
DL PCB-157
Ban 1 16 1 0,864 | 0,167 15,3 0,057 6,5 1]
Compost 1 16 ¢] 0,102 | 0,022 21,7 0,018 17,2 0
DL PCB-189
Compost 1 16 0 0,177 | 0,066 74 0,066 374 4]
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Bing B.2 - (tiép theo)

Nén miu f " - x. SR Cur S Cy,r
ngkg nghkg % ngkg %

Téng DL PCB
Bun 1 5 15 1 756 | 102 | 135 | 15 | 19
Compost 1 4 16 0 466 | 1,13 | 243 | 083 | 177
Dét3 5 19 0 037 | 007 | 1898 | 004 | 118
1,2,3,4,6,7,8-HpCDD
Bun 1 6 24 0 185 37 20,0 22 11,7
Compost 1 5 20 0 176 72 40,7 14 7.8
D4t 3 6 15 2 6,54 1,23 188 | 053 81
1,2,3,4,7,8-HxCDD
Bun 1 5 15 1 350 | 049 | 141 | 024 69

1,2,3,7,8,9-HxCDD

Bun 1 5 16 1 6,427 | 3132 | 48,7 | 0,927 | 14,4
Compost 1 4 14 0 2,086 | 0627 | 301 | 0,206 | 99
1,2,3,7,8-PeCDD

Bun 1 4 16 0 2,285 | 1,235 | 540 | 0413 | 181
ocDD

Bin 1 6 24 0 1479 | 337 228 205 138

Compost 1 5 20 0 1031 | 442 | 429 15 | 11,2

|D4t3 6 19 1 569 | 140 | 247 29 51
OCDF

Bin 1 6 24 0 197 43 22,0 27 13,9

Compost 1 5 16 1 26,4 73 276 64 24,2

D4t3 6 18 1 42,3 9.1 214 39 9.3

28



Bang B.2 - (két thiic)

TCVN 11073:2015

Nén miu 1 n no % s Cwa s, Cy, BD
ngkg ngkg % ngkg %

1,2,3,4,6,7,8-HpCDF
Bin 1 6 24 0 95,4 18,3 19,2 8,6 9,0 0
Soil 3 6 23 0 124 2,7 21,6 2,5 20,0 0
1,2,3,4,7,8,9-HpCDF
Bun 1 5 20 0 74 2,6 34,7 18 23,6 4
1,2,3,6,7,8-HxCDF
Bun 1 5 20 0 74 1.6 21,3 0.8 10,9 4
1,2,3,7,8-PeCDF
Bin 1 4 15 0 52 1,2 23,8 0.4 83 9
2,3.4,7,8-PeCDF
Ban 1 5§ 20 0 9.8 33 33,3 31 31,9 4
2,3,7,8-TCOF
Ban 1 5 16 1 10,0 14 14,4 0,7 6,6 8
! sb phong thir nghiém
n st két qua phan tich
ne SO phang thir nghiém bj loai
X tdng trung binh clia két qua phan tich (khdng cb gia tri bat thwdng)
s¢  ladoléch chudn tai lap
Cvx  hé sb bién thién cha do tai lap
s, @0 léch chudn I3p lai
Cy, hé sb bién thién ciia 4 I3p lai
8D sb phép do dwdi gi¢i han phat hién
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Phu luc C

(Tham khao)

Vi dy phwong phap chiét va lam sach

C.4 VidyA
C.1.1 Khai quat

Phuong phap ndy c6 thé 4p dung cho xac dinh cac PCDD/F va PCB giéng dioxin trong mu @4t khd
v@i kich thuwrde hat < 2 mm.

Thé tich miu dugc ding cho phan tich phai duwgc 1am phii hgp theo cach ma legng chét phén tich dy
kién ndm trong gi¢i han phat hién va gi6i han trén clia khoang hiéu chun. Miu vurot ra ngodi gidi han
trén clia khoang hiéu chun phai dugc 13p lai véi lbgng miu nhd hon.

Phwong phap md ta cling ¢6 thé 4p dung cho xéc dinh cac PCDDI/F hozic cac PCB. Trong tredng hop
nay, budc 1am sach c6 thé dugc gidm phi hep .

C.1.2 Héa chét

C.1.21 Axeton, C;Hg0.

C.1.2.2 Benzen, CgHs.

C.1.23 Celite™ 5452,

C.1.24 Diclorometan, CH.Cl;

C.1.25 Etanol, C;HsOH, cép phan tich, tuyét aéi.
C.1.2.6 Ong chiét, xenlulo tinh khiét.

C.1.2.7 Bong thuy tinh, 5 mm.

C.1.2.8 n-hexan.

€.1.2.9 Oxit nhém bazo, Al,O;.

C.1.2.10 Silica gel, c& hat 0,063 mm dén 0,200 mm, hoat tinh.
C.1.2.11 Natri clorua, NaCl, cAp phén tich.

C.1.212 Natri sunphat, Na,SO,, c4p phan tich.

2’_ Celite™ 545 12 vi dy vé san phdm thrrong mai phit hop. Thong tin ndy chi tao thuén Igi cho ngudi sir dyng tiéu chudn nay
va kh8ng phai 1a x4c nhén clia tigu chudn vé san phdm nay.
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C.1.2.13 Natri hydroxyt, NaOH, 1 mol/L.

C.1.2.14 Axit sunphuric, H,S0., ¢ip phan tich, 95 % dén 97 %.
C.1.2.15 Cét bién, cip phan tich.

C.1.2.16 Toluen, CsHsCH,.

C.1.3 Quy trinh

C.1.3.1 Thém chuin méu

Can lugng chinh xac 10 g dén 25 g (+ 0,1 g) d4t déng-khd va bun hodc méu compost cho vao binh nén
c6 cd nham.

M3u s& dugc thém chudn véi 100 uL dung dich *C'" “bun céng” va 100 pL dung dich **Cy; “WHO"
(PCB). Thanh phén cla dung dich thém chuén nay dwoc liét ké trong Bang C.1 va C.2.

Sau khi thém chudn, d&y nat binh va khudy mau trong 1 h sir dung may léc co hoc.

Béng C.1 — Dung djch “ban céng”

Dung dich “bin céng” pa/100 pL
thém chudn °C,,

2,3,7,8-13C12-TCDD 20
1,2,3,7,8-13C12-PeCDD 40
1,2,3.4,7,8-13C12-HxCDD 40
1,2,3,6,7,8-13C12-HxCDD 140
1,2,3,7,8,9-13C12-HxCDD 80

1,2,34,6,7,8-13C12-HpCDD 2 500

13C12-0C0OD 8 500
2,3,7,8-13C12-TCDF 60
1,2,3,7,8-13C12-PeCDF 40
2,3,4,7,8-13C12-PeCDF 40
1,2,3,4,7,8-13C12-HxCDF 40
1,2,3,6,7,8-13C12-HxCDF 40
2,3,4,6,7,8-13C12-HXCDF 80
1,2,3,7,8,9-13C12-HxCDF 20
1,2,3,4,6,7,8-13C12-HpCDF 500
1,2,3,4,7,8,9-13C12-HpCDF 40
13C12-OCDF 800
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Bang C.2 - Dung dich thém chuin “WHO”

Dung dich thém chuén "*Cy, “WHO" pg/100 pL
¥Cy-PCB-77 500
3C-PCB-81 500
*C,-PCB-126 500
3C,,-PCB-169 500
3C,,-PCB-105 1000
3C,~PCB-114 1000
3C.-PCB-118 1000
3C,2-PCB-123 1000
3C,,-PCB-156 1000
3C,,-PCB-157 1000
3C,,-PCB-167 1000
3C1-PCB-189 1000

C.1.3.2 Chiét

Tuy thudc vao thé tich miu, st dung thiét bi chiét Soxhlet 150 mL hosic 250 mL dé chiét.

C& chinh x4c cia 15i 1a cin thiét — gdm xenlulo (33 mm x 130 mm d&i v6i binh chuyén @i (adaptor)
150 mL va 33 mm x 205 mm dbi véi adaptor 250 mL).

L&i s& Ia b trong cbe ¢6 kich thwoc chuén,

M3u biin hodc compost a4 thém chuén va ddng nhét duirge cho vao I5i va binh chira hat s& duroc xa
béing mét lwgng nhd toluen (C.1.2.16) va cling cho vao 15i. L&p lai viéc xa binh ba 1n.

Sau d6 I15i s& dwgc ddy kin véi bing nit vai xenlulo va sgi thly tinh va cho vao adaptor thly tinh.

Adaptor thiy tinh 13 by gdm mdt binh day tron 500 mL & bén phdi nhdi s&n mét it cat bién (C.1.2.15) va
toan b thiét bj 1a mdt bd ndm trong mét thiét bj gia nhiét trdn bang mdt chyp cach ly.

Adaptor 33 dwgc nhdi hai 14n béing toluen (C.1.2.16) cho dén khi hit hét.

Sau khi toluen chay hét hoan toan, qua trinh chiét dwge bat dAu. Thai gian chiét khodng 12 h hodc it
nhét 50 chu ki chiét. Sau khi lam mat thit bi, toluen cdn lai trong adaptor thity tinh duwgc thém vao dich
chiét va cho vao binh day tron. Dich chiét dugc lam gidu s dyng may cd quay dén khodng 5 mL.
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C.1.3.3 Lam sach

C.1.3.3.1 So @8 quy trinh chiét

Dich chiét tha
Celite/axit sunphuric
Cét nhidu |
o PCB
PCDD/F l
Phin chiét thie ba Cat nhém Phain chiék thir nhét
(Ié'n) va hai
Phén chiét thir nhit
r v
Cat nhdm > Cgt nhém
(nhé) (trung binh)
B sung chudn bem Phan chilt thr hai B sung chudn bom
25 mL “C-1234-TCDF_) 4 25pL7C-1234-PCB
{100 ng/mL} (100 ng/mL}
h 4 h J
M&u PCDD/F (100 L) Miu PCB (100 uL)

Hinh C.1 - Sor d6 quy trinh chiét
C.1.3.3.2 Chuan bj chét hip phy

C.1.3.3.2.1 Celite/axit sunphuric

Dé chuén bi 200 g vat lidu a3 lam sach, can 100 g Celite (C.1.2.3) va cung mét lugng axit sunphuric
{C.1.2.14) cho v&o binh nén dung tich 1000 mL. D4y binh va l4c nhanh bing tay cho dén khi tét cd
dwoc trdn ddu.

Khudy hdn hop trong 1 h stz dung may léc co hoc.
D& hdn hgp & mot vi tri kin,

C.1.3.3.2.2 Silica gell/ axit sunphuric (44 %)

Bé chuén bi 100 g vat liéu lam sach, can 56 g silica gel (C.1.2.10) va 46 g axit sunphuric (C.1.2.14)
(95 % dén 97 %) cho vao binh nén, day ndt binh va lac trong 1 h st dung may lac co hoc.

C.1.33.23 Silica gelinatri hydroxyt (33 %)

Pé chuan bi 100 g vat ligu 1dm sach, can 67 g silicagel (C.1.2.10) va 33 g natri hydroxyt 1 moliL
(C.1.2.13) cho vao binh nén, ddy nat binh va li¢ trong 1 h slr dung may lc co hoc.
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C.2.3.3.3 Chuan bj c4t lam sach

C.1.3.3.3.1 Cot Celite

Cot bao gdm éng thiy tinh (dwéng kinh 25 mm, chiéu dai 300 mm, thay tinh frit thé, dung tich binh
chira 300 mL, khéa PTFE) duwoe nap tir trén xubng duréi theo thir ty sau

- 5 gsilica gel (C.1.2.10),

- 30 g celite (C.1.2.3)/axit sunfuric (C.1.2.14) (1/1) va

- 5gsilica gel {C.1.2.10).

Cot sé dugc didu kién héa bang 70 mL n-hexan (C.1.2.8)/diclorometan (C.1.2.4) (80/20). Cho mAu vao

cft va sau khi thdm, trang binh khi mau van dwoc gitr voi mat lwgng nhd n-hexan (C.1.2.8) va cling
gdp phan nay vao binh.

Lap lai bwdc rira ba 14n va nra gidi m3u bing 200 mL n-hexan (C.1.2.8).
Dung dich rlra gidi s& durrgc |am gidu bng may ¢6 quay & 40 °C dén 50 °C trong didu kién chan khéng
dén thé tich con 5 mL.

C.1.3.3.3.2 Cot nhidu I&p

Cot bang thily finh (dwéng kinh 25 mm, chidu dai 300 mm, thily tinh frit thd, dung tich binh chira
300 mL, khéa PTFE) dwgce nap ilr trén xubng dudi theo thir ty sau

- 2 gsilica gel (C.1.2.10),

- 5 gsilica gel (C.1.2.10)/natri hydroxyt (C.1.2.13) (33 % 1 mol/L)

- 2 gsilica gel (C.1.2.10)

- 10 gsilica gel (C.1.2.10)/axit sunfuric (C.1.2.14) (néng A0 44 %)

- 2 gsilica gel (C.1.2.10),

- 10 g natri sunphat khan {C.1.2.12),

Cét sé dweec didu kign hoa vai 150 mL n-hexan (C.1.2.8). Cho mau vao cot va sau khi tham, trang binh
méu van dwgc gitr véi mot lugng nhd n-hexan (C.1.2.8) va ciing gdp phan nay vao binh,

L#p lai bwdc rira ba I4n va riva gidi mau blng 250 mL n-hexan (C.1.2.8).

Dung dich rira giai s& durgc lam giau bing may ¢b quay & 40 °C dén 50 °C trong didu kién chan khong
dén thé tich con 5 mL.

€.1.3.3.3.3 Cét oxit nhém Iém

Ct bang thay tinh (dwdmg kinh 26 mm, chidu dai 300 mm, thiy tinh frit thd, dung tich binh chira
300 mL, khéa PTFE) dwoc nap tir trén xudng dwedi theo thir ty sau
- 25 g oxit nhém bazo (C.1.2.9),

- 20 g natri sunphat khan (C.1.2.12)
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Cét s& dugc didu kién héa véi 150 mL n-hexan (C.1.2.8). Cho m&u vao cdt va sau khi tham, trang binh
méu van dugc gil véi mdt lrgng nhd benzen (C.1.2.2) va cling gdp phan nay vao binh.

L3p lai buwdce riva ba lan.

Rra gidi mau bang

- 80 mL benzen (C.1.2.2).

- 20 mL n-hexan (C.1.2.8)/diclorometan (C.1.2.4) [98/2], va

- 150 mL n-hexan (C.1.2.8)diclorometan (C.1.2.4) [1/1].

Phan thr nhit va thi hai ¢6 chira PCBs, trong khi d6 phén thir ba chira PCDD/F. Dung dich rira gidi sé
dugc |am gidu bing may ¢ quay & 40 °C dén 50 °C trong didu kién chan khdng dén thé tich con 5 mL.
C.1.3.3.3.4 Cét oxit nhém nhd

Cbt béing thiy tinh (chidu dai 150 mm x dwdng kinh trong 8 mm, thiy tinh frit thé hodic nat béng thily tinh,
dung tich binh chira 250 mL, khéa thily tinh hodc PTFE) dugc nap tir trén xudng duéi theo thir ti sau

- 2,5goxit nhdm bazo (C.1.2.9),
- 2 g natri sunphat khan (C.1.2.12)

Cot sé& dugc didu kién hoa voi 40 mL n-hexan (C.1.2.8). Cho miu vao cdt (phdn th(r ba cla
C.1.3.3.3.3) va sau khi thdm, trang binh miu vln dugc gitr véi mdt lwgng nhd n-hexan
(C.1.2.8)/diclorometan (C.1.2.4) [98/2] va cGng gép phan nay vao binh.

Lap lai bwéc rira ba lan.

Rtra gidi miu bing |

- 40 mL n-hexan (C.1.2.8)/diclorometan {C.1.2.4) [98/2], va
- 25 mL n-hexan {C.1.2.8)/diclorometan (C.1.2.4) [1/1],

Phan thi nhit c6 chira PCB va dugc két hop voi phan thir nhat va phan the hai cda C.1.3.3.3.3. Dung
dich riva gidi két hop s& dwgc lam giau bdng may ¢ quay & 40 °C dén 50 °C trong didu kién chéan
khéng dén thé tich con 5 mL.

Phan ther hai c6 chira PCOD/F s& dwgc 1am giau bing may cd quay & 40 °C dén 50 °C trong didu kién
chan khang, thé tich giam con 5 mL.

C.1.3.3.4 Cot oxit nhém trung binh

Cot bing thiy tinh (chidu dai 200 mm x dwrémg kinh trong 15 mm, thiy tinh frit thd hodc nat bang thiy tinh,
dung tich binh chira 250 mL, khéa thiy tinh hoZc PTFE) dwgc ngp tir trén xubng dudi theo thir ty sau

- 6 g oxit nhém baze (C.1.2.9),

- 4 g natri sunphat khan (C.1.2.12).
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Cot s& dwoc didu kign hda véi 60 mL n-hexan (C.1.2.8). Cho miu vao cbt (dich rira gidi PCB két hop
tir C.1.3.3.3.4) va sau khi tham, trang binh mau van dwoc gitr véi mot Iegng nhd n-hexan (C.1.2.8) va
cling gdp phan nay véo binh.

Lap lai budc riva ba lan.

Rtra gidi mu béng

- 60 mbL n-hexan (C.1.2.8), va

- 40 mbL n-hexan (C.1.2.8)/diclorometan (C.1.2.4) [7/3],

Phén thir hai c6 chira PCB sé dwoc 1am gidu bing may c8 quay & 40 °C dén 50 °C trong didu kién
chan khang, thé tich gidam con 5 mL.

C.1.3.4 Chuén bi dung djch miu dé do

C.1.3.41 PCDD/F

Dich rira gidi @3 lam gidu tir quy trinh 1am gidu (xem Hinh C.1) dugc chuyén dinh lwgng vao lg hinh
nén chia d§. Trang lo Ién hon béing toluen va gdp dung dich trang nay vao Io hinh nén. Lam gidu mau
bang céch cho dong hoi N; nhe @& thé tich gidm xuéng 100 pL va thém 25 pl 1,2,3,4-°C-TCDF (ndng
d3 = 100 ng/mL). Bidu chinh thé tich cudi cling cén 100 pl. Chuydn miu vao lo nap miu ty ddng véi lo
hinh nén 100 pl. va dugc ddy kin bang nép c6 vong PTFE. Lo ¢in phai dugc dan nhan voi sé mau va
logi chat phan tich. M3u c6 thé dwgc bao quan & noi t6i, nhiét @& phong cho dén khi do. B6i véi thei
gian bao quan dai hon, mdu phai dwoc bao quan trong tii lanh & (4 + 3) °C.

C.1.34.2 PCB

Dung dich rira gidi d& Iam gidu tr quy trinh lam giau (xem Hinh C.1) dwoc chuyén dinh lwgng vao lo
hinh nén chia dé. Trang lg Ién hon béng toluen va gép dung dich trang nay vao Ip hinh nén. Lam giau
méu béng cach cho ddng hoi N2 nhe a8 thé tich gidm xuéng 100 L va thém 25 pl °Cq,-PCB-209
(ndng @8 = 100 ng/mL). Didu chinh tha tich cubi cling cdn 100 pL. Chuyé&n mau vao Ip nap miu t dong
v&i lo hinh nén 100 pl va dwgc 84y Kin bang nép c6 véng PTFE. Lo cin phai dwgc dan nhan vé&i sé
méu va loai chét phén tich. Mau c6 thé drgc bao quan & noi téi, nhiét d6 phang cho dén khi do. Déi
voi thoi gian bao quan dai hom, mau phai dugc bio quan trong ti lanh & (4 + 3) °C.

C.2 Viduy B: Phwong phap lam sach dwoc phé duyét

Béng C.3 bao g&m danh muc cac phuong phap qubc t& va phrrong phap tieu chudn quéc gia (nhwng
khéng ddy du) dua ra nhizng mé ta clia cac phurong phap 1am sach d& dugc phé duyét. Do thiét ké mo
hinh ctia phurrong phap d& md ta, phéng thir nghiém c6 thé chon sir két hop phi hop cac budc lam
sach ndy theo d3c tinh ty nhién clia ndn méu va thiét bj c6 s3n.
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Bang C.3 - Phwong phap tiéu chuin quéc té va quéc gia trong d6 cé cac

phwong phap 1am sach di dwec phé duyét

Phuwong phap Chiét phin tich Né&n miu Nguén
EN 1948-2 PCDD/F Khi Phat thai CEN
EN 1948-3
ISO 18073 PCDD/F Nudc IS0
Hwéng din “xac dinh | PCDDIF Piét Thuy s§
dioxin va furan poly clorin
héa va trong dat” BUWAL,
2001
JIS K 0311 PCDD/F, PCB | Khi Phat thai Nhat ban
cung ddng phing
EPS 1/RM/19 PCDD/F San phdm cdng nghiép gidy Canada
EPA method 1668 PCB cing dbng | PAt, nwéc, bun, trdm tich, sinh USA
phéng vét, va cac miu khéc.
EPA method 1613 PCDD/F Pét, nuwodc, tro, chit thai, san USA
pham hoa hoe, thiec phdm, thire
an chan nuéi, sinh vat va cac nén
méu khac
EPA method 8280 PCDD/F DPAt, nuoc, tro, chit thai, san USA
pham hoa hoc, chdt chung cét
con lai, nhién liéu, bun
EPA method 8290 PCDD/F Déat, nudc, tro, chat thai, san USA
phdm hoa hoc, chdt chung cét
con lai, nhién lidu, bun, sinh vat
EPA method TO 9A PCDD/F Khdng khi xung quanh UsSA
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Phu luc D
(Tham khao)
Vi du van hanh xac dinh GC/HRMS
D.1 Vidu
D.1.1 Khai quat

Phéan tich cac PCDD/F va dioxin ging PCB bang GC-MS dugc tién hanh trén thiét bi GC-MS duwoc
trang bi s&c ky khi phan gidi cao, bd nap méu ty dong, hé théng bom méu lanh, may do phé khéi lugng
phén gii cao, va hé théng xr ly s8 liéu a& kidm soét thiét bj, thu thap va xir Iy de liéu.

D.1.2 Phan tich sac ky khi

Phai tién hanh phan tach séc ky khi theo cach ma c6 thé dat dugc viée phan tach dugc hodn toan tht
ca déng loai PCDD/F va PCB giéng dioxin.

C6 thé ap dung cac didu kién sau ddy nhur 12 diém bit dAu d& ti wru héa mot phurong phap. Véi cac
yéu chu k¥ thuat da cho, c6 thé dat dugc viéc tach hoan toan tAt ca ddng loai PCDD/F c6 nhém thé
2,3,7.8-. Dbi voi PCB gibng dioxin, o6 thé dat dwgc viée tach diy dl tht c3 cac adng loai quan tam,
ngoai trir PCB-123. C6 thé ding cbt khac nhau va thong s6 khac nhau néu tit ca cac yéu cau vé chét
lrgng dwrgre dap tpng.

Nhiét d6 bubng bom:
Chia dong/khdng chia dong: 270 °C d@én 320 °C
Hé théng bom lanh: 40 °C, bom
2°C dén 60 °C
60 °C, 90 s, I théng dung moi
12 °Cls @én 320 °C
320 °C, 10 min
Cét tach:

a) Téng PCDD/F va PCB ging dioxin:

Cét DB-5  mao quan, silica nung chay, chidu dai 60 m x dwrdng kinh trong 0,25 mm véi d§ day
mang 0,25 um.

b) Phan tich ddng phan riéng PCDD/PCDF:

3‘} Cét mao quan silica nong chdy DB-§ va DB-dioxin I4 t8n thrrong mai clia san phdm do Agilent J&W, USA cung cép. Thong
tin nay chi tao thun loi cho ngudi sir dyng tidu chun nay va khéng phai 13 xac nhén cla tidu chuén vé san phdm nay. Céc
s&n pham tuong durong c6 thé duoc ding néu ching cho két qua nhir nhau.
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Cat DB-Dioxin® mao quan, silica nung chay, chidu dai 60 m x dwéng kinh trong 0,25 mm véi 4o
day mang 0,25 pm.

Chuong trinh nhiét d¢ 10:
PCDD/F:
DBS: 60 °C, 5 min
20 °C/min dén 200 °C
1 °C/min dén 220 °C
220 °C, 16 min
3 °C/min dén 320 °C
320 °C, tir 3 min d&n 10 min (thy thudc vao tai nén miu)
DB-dioxin: 60 °C, 5 min
20 °C/min dén 220 °C
220 °C, 40 min
5 °C/min @én 270 °C
= 270 °C, 57 min
PCB giéng dioxin:
DBS: 60 °C, 5 min
20 °C/min @én 190 °C
1 °C/min dén 220 °C
220 °C, 16 min
3 °C/min dén 300 °C
300 °C, tir 3 min dén 10 min (tly thudc vao tai nén mAu)
Khi mang: Heli, 1,7 mL/min, “déng khéng dbi"
Nhiét da tiép giap MS: 270 °C (DB-dioxin), 320 °C (DB-5)

D.1.3 Phat hign phd khéi lwgng

May khéi phd phan gidi cao tai dd phan gidi tir 9000 dén 11000 dugc ding @& phét hién cac PCDD/F
va PCB giéng dioxin.

May do phd khéi legng dugc ding trong ché do MID (phéat hign nhiéu ion). Cot GC dugc ghép ciip truc
tiép véi may do phd khéi leong. Nhiét d ngudn ion duge diéu chinh dén 250 °C. D& dat dwoc d3 nhay
phi hop, may do phé khdi lwgng dwgc didu chinh dén @3 nhay tét hon 200 fg déi véi 2,3,7,8-TCDD.
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Déi véi tieng ddng loai PCDD/F hoic PCB quan tam, hai ion ctia cum ddng vi phén t& dugc ghi lai doi
v&i ca ddng loai te nhién va dbng loai danh dau *C,, dwoc thém vao. Ngoai ra, khéa phu hop va khéi
lwgng higu chuin dwoc phat hién d& kiém soat chit lwgng clia hidu chuén khéi liong trong qué trinh
phén tich méu hoac dung dich chuén. Do vay, dbi v&i phép do PCDD/F va PCB, 10 khbi lwgng dugc

phat hién tuong (g voi mot theri gian chu ky béng 0,5 s.

Déi v&i nhan dang va dinh lugng, khéi lwgng duwec néu tai Bang D.1 va D.2 phai dwoc ghi lai trong cac

ctra sd MID khac nhau.

Khe thei gian déi v&i cira sd MID dwgce xac dinh nhur sau:

D4i voi phan tich PCDDI/F trén ¢St DB-dioxin, bing cach do mét chudn higu chudn va dit clra sb
MID theo cach tét ca déng loai quan tdm rira gai trong cira s MID lién quan;

Déi véi phan tich PCDD/F trén cft DB-5, bing cach do hdn hep chudin ¢6 chira ddng phén rira gidi
dAu tién va cubi cung clia tirng nhém ddng phan. Cira sb MID duoc a3t theo cach tht ca ddng
phan clia mot nhém dbng nhét sé dwgc phat hién;

Dbi voi phan tich PCB trén ¢t DB-5MS, bing cach do mdt chufn hidu chudn va dat clra sb MID
theo cach t4t ca ddng loai quan tam rira giai trong cira sé MID lién quan.

Bang D.1 - Cira s& MID va khél Irgrng a8i véi phat hién va djnh wong PCDDIF

Dibenzofuran

Dibenzo-p-dioxin

Cira s& MID e e i e
Cira sb MID 1 303,901 6 315,941 9 319,896 5 331,936 8
(Tetras) 305,898 7 3179389 321,803 7 333,933 9
Cira sd MID 2 339,859 8 351,900 0 355,854 7 367,894 9
(Pentas) 341,856 9 353,897 0 357,8518 369,891 9
Ctra sb MID 3 373,820 8 385,861 0 389,815 7 401,855 9
(Hexas) 375,817 9 387,858 0 391,8128 403,852 9
Cirasd MID 4 407,781 8 419,822 0 423,776 7 435,816 9
(Heptas) 409,778 9 421,8190 4257738 437,814 0
Ctra s3 MID 5 441,742 8 453,783 0 457,737 7 469,777 9
(Octas) 443739 9 455,780 1 459,734 8 471,7750
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Bing D.2 - Cira s8 MID va khéi long dbi véi phat hién va dinh lwgng PCB

Ctra sé MID Nhém déng dang 12¢ g
255,961 3 268,001 86
Tricloro-PCB
257,958 4 260,998 6
Cira sd MID 1
289,922 3 301,962 6
Tetracloro-PCB
2919194 303,9597
289,922 3 301,962 6
Tetracloro-PCB
2919194 3039597
Cira sd MID 2
325,880 4 337,9207
Pentacloro-PCB
3278775 3399177
325,880 4 337,9207
Pentacloro-PCB
3278775 3399177
Clra sOMID 3
e 359,8415 371,8817
Hexacloro-PCB
361,838 5 373,878 8
359,841 5 3718817
Hexacloro-PCB
361,8385 3738788
Cira sb MID 4
393,802 5 4058427
Heptacloro-PCB
395,799 5 407,839 8
Heptacloro-PC8 R9I00245 4058427
Cira sb MID 5 395,799 5 407,839 8
Octacloro-PCB 427,763 5 439,803 8
429,760 6 441,800 8
Octacloro-PCB 427,763 5 439,803 8
Clva sB MID 6 429,760 6 441,800 8
Nonacloro-PCB 461,724 5 473,764 8
4637216 475,761 8
Cirasd MID 7 Decahloro-PCB 497,682 6 509,722 9
4996797 511,719 9
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