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TOM TAT

Polychlorlnated dibenzo para-dioxins (PCDD) va polychlorlnated dibenzofurans (PCDF) tai
Viét Nam co hai nguon chu yéu tur hqu qua chién tranh va cdc nguon thai cong nghiép. Pdc biét
Véi boi canh nén cong nghiép lac hdu sir dung nhu"ng ky thudt da ci nhw o Viét Nam thi vigc phai
quan trdc va klem sodt chdt ché cdc nguon thdi cé khd nang sinh PCDD/PCDEF la rdt can thiét.
Trong bai viét nay, déc tinh cia PCDD/PCDF, cdch danh gid dc tinh thong qua hé sé dé doc
twong dwong (Toxic equivalent factors — TEF) va tong d¢ doc tu’O'ng duong (Toxic equzvalent
quantity — TEQ) dwoc trinh bay. Tiép theo la qud trinh hinh thanh va phat trién cua cac ky thudt
phan tich PCDD/PCDF trén thé gi6i qua cdc thoi ky dwoc thao ludn chi tiét. Thong qua do, thuc
trang vé 6 nhiém PCDD/PCDF tqi Viét Nam dwoc dé cdp va cdc gidi phdp xir Iy dwoc dé xudt.

Tu khoa: PCDD/PCDF; HRGC/HRMS; Mdi truong.
1. MO PAU

Dioxin 1a m6t nhom cac hop chit héa hoc thudc nhém cac hop chit 6 nhiém hitu co khé phan
huy [1, 2]. Dioxin la mot trong s6 nhitng hoa chét doc hai nhit dugc biét d&én hién nay va khong
c6 muc do phoi nhiém nao duogc goi la an toan. Cac quy dinh hién cua Viét Nam va trén thé gioi
déu c6 ngudng cho phép cua ndng do dioxin trong cac loai nén mau déu & muc siéu vét, ngudng

ppt [3, 4]. Nhu vay, cdc phuong phap phan tich ham lugng Dioxin can dap tng nghlem ngat hai
y€u cau chinh v€ d6 nhay va d¢ chinh xéac cua két qua phén tich. Trai qua mot giai doan phat
trién phuong phap phén tich dioxin tir nam 1970 den nay, dé dap ung cac yéu cau nghiém ngat
nay, phuong phap sic ky khi phan giai cao ghép nbi véi dau do khéi phod phan giai cao két hop
ky thuat pha loang ddng vi duge xem nhu tidu chuan vang trong phan tich Dioxin. Hién nay, cac
phan mém hay cac cong cu hd trg cho tinh toan két qua va danh gia két qua phan tich Dioxin ¢
nhirng budc phat trién nhét dinh, nhung dé dam bao vé d6 ding va do chinh xac cua két qua phan
tich thi ludn can cac budc kiém tra thi cong tir cac nha phan tich giau kinh nghiém. Hon nira, cac
ngudn gdc phat thai dioxin ra méi trudng cd tir nhicu ngubn khac nhau nhu san xuit cong
nghiép, chay rumg, xtr ly chit thai, hau qua ctia chién tranh. Dé danh gia két qua phan tich ham
luong dioxin tir nén mau phan tich ¢6 mdi trong quan chinh véi nguon gdy 0 nhiém nao, va cic
anh huong lién quan thi cac nha phan tich can st dung céc cong cu thong ké phan tich dit liéu da
bién dé c6 thé danh gia va hién thi mot lwong 16n dit liéu. Cac phan tich dit liéu da bién dugc tmg
dung rong rii trong théng ké, xir 1y va danh gia bo dir lidu phan tich dioxin c6 thé ké dén nhu
phan tich thanh phin chinh (Principal component Analysis -PCA), phan tich cum (Cluster
Analysis- CA) hay phan tich nhan t6 (Factor Analysis - FA) [5].

Trong bai viét nay, nhom tac gia tap trung tong hop cac phuong phap phan tich dioxin hién
hanh. Céac nguyén tic ap dung va uu nhugc diém cua tu'ng phuong phap. M6t phuong phap phan
tich dioxin trong phong thi nghiém bao gom bén giai doan chinh: 1) Xir Iy mau cho chiét tach
dioxin tir nén mau; 2) lam sach dich chiét, loai di cac yéu t6 gay nhiu; 3) phan tich dioxin trén
thiét bi sic ky khi ghép nbi dau do khdi phé; va 4) tinh toan két qua phan tich.

Ngoai ra, mot tom tit ngan trinh bay vé thuc trang 6 nhiém va cac ngudn phat thai dioxin chu
yéu ¢ Viét Nam. Qua do, cac tac dong nguy hiém cia dioxin toi méi truong va sirc khoe ctia con
ngudi duoc din chig bang cac bao cao nghién ctru khoa hoc trén ca nude.
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2. NOI DUNG CAN GIAI QUYET

2.1. Phan loai hop chit dioxin

Dic diém chung cuia cdc nhém hop chét dioxin ¢é cu trac dong phang cua hai vong benzene
lién két véi nhau va chira cac nhom thé chlorine c6 s6 lugng nguyén tir thay doi tir 1 dén 8. Hai
vong benzene lién két nhau thong qua mot vong 6 c6 hai cau ndi ether hinh thanh nén cic hop
chat nhom PolyChlorinatedDibenzoDioxin (PCDDs), mdt vong 5 ¢6 1 cau nbi ether hinh thanh
nén cac hop chat nhém PolyChlorinatedDibenzoFurans (PCDFs) va lién két dang biphenyl hinh
thanh cac hop chit nhom PolyChlorinatedBiphenyl (PCBs). Qua d6, Dioxin 1 tén goi chung cho
mot nhom gdm 419 cac hop chét, trong d6 c¢6 75 dong phan PCDDs, 135 dong phan PCDFs va
209 dong phan PolyChlorinatedBiphenyl PCBs [6].

9 1
8 / O \ 2
B
~
7 (¢] 3 cl,
ol ) Lo

PCDD PCDF PCB
Hinh 1. Cau tric héa hoc ciia PCDD, PCDF va PCB (trong do, x+y cé gid tri tur 1 dén 8).

2.2. Pgc tinh cia dioxin

Dioxin ¢6 nhiéu déng phan 1a tic nhan ph4 huy hé thong mién dich, rbi loan sinh san va giy
ung thu cho con nguoi. Cac ddng phan cta dioxins c6 doc tinh khac nhau va trong sb do, 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 14 chat c6 doc tinh manh nhat [7]. C6 tdng cong 17
chat dong loai 2,3,7,8-PCDD/PCDF c¢6 ddc tinh cao mirc d6 doc tinh dugc thé hién thong qua hé
s6 do doc twong duong TEF (toxic equivalence factor) cho timg chét [8, 9].

Trude nim 1997, hé sé TEF dugc quy dinh chi cho cac hgp chit nhém PCDD/PCDF. Tuy
nhién, trong s6 209 dong phan ctia PCB, cic hop chit chira nhom thé chlorine tai vi tri para
(4,4°), meta (3,3°, 5,5”) va ortho (2 hodc 2’) la cac hop chét c6 doc tinh cao. Céac chat nay co tén
g0i polyclo biphenyl twong ty dioxin (dioxin-like polychlorinated biphenyls- dI-PCB). Do 4o,
nam 1997, T chirc y té thé giéi — Trung tAm moi trudng va sirc khoe chau au (WHO - ECEH) va
Chuong trinh quéc t& vé an toan hoa chat (IPCS) két hop v6i nhau cung danh gia lai hé s6 TEF
va dua dl- PCB vao cong thirc tinh toan hé sé TEQ.

Hé s6 TEF cua timg PCDD/PCDF/dI-PCB dugc sir dung trong tinh toan dé quy vé mot gia
tri 4o doc tuong duong TEQ (toxic equivalence quantity). Tong nong d6 TEQ dugc tinh toan
dua trén ndng d6 va hé sé TEF cua ting chit dong loai PCDD/PCDF/dI-PCB theo cong thirc
sau [9]:

n n n
TEQ = Z([PCDD] X TEF ) + Z([PCDF] xTEF ) + Z([dl — PCB];xTEF;) (1)
i=1 i=1 i=1

Trong d0, cac don vi ndng d6 ciia TEQ va PCDD/PCDF/dI-PCB 1a pg/Kg, pg/L hoic pg/m®
tudn tng véi cac nén mau rin, 1ong hodc khi.

Mic du hé s6 TEF cua cac chat dI-PCBs dugc dua vao cong thirc tinh tong TEQ, nhung trong
cac phuong phap tiéu chuan hién hanh chwa c6 cong bd phuong phap chiét mau va lam sach
ddng thoi cho ca ba nhom PCDD/PCDF/dI-PCB. Do d6, cac phuong phap phén tich dioxin trong
phén tiép theo chu yéu tap trung vao nhom hop chit PCDD/PCDF.
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Bing 1. H¢ $6 do déc tuwong dwong TEF cia 17 chat d&ng loai 2,3,7,8-PCDD/PCDF/ dI-PCB.

PCDDs PCDFs dl-PCB
Chét TEF Chat TEF Chat TEF
2,3,7,8-TCDD 1 2,3,7,8-TCDF 01 3,3°,44-TeCB 0,0001
(PCB 77)
1,2,3,7,8-PeCDD 1 1,2,3,7,8-PeCDF 0,03 3,4,4°,5-TeCB 0,0001
(PCB 81)
1,2,3,4,7,8-HXCDD 0,1 2,3,4,7,8-PeCDF 0,3 3,344 ,5-PeCB 0,1
(PCB 126)
1,2,3,6,7,8-HXCDD 0,1 1,2,3,4,7,8-HXCDF 01 3,3,44,55- 0,01
HxCB
(PCB 169)
1,2,3,7,8,9-HXCDD 0,1 1,2,3,6,7,8-HXCDF 01  23,3°.4,4’-PeCB 0,0001
(PCB 105)
1,2,3,4,6,7,8- 0,01  2,3,4,6,7,8-HxCDF 01 23,44,5-PeCB 0,0005
HpCDD (PCB 114)
OCDD 0,0003 1,2,3,7,8,9-HXCDF 01  2,3°,44,5-PeCB 0,0001
(PCB 118)
1,2,3,4,6,7,8- 0,01 2°,3,4.4’,5-PeCB 0,0001
HpCDF (PCB 123)
1,2,3,4,7,8,0- 0,01 23,3,44,5-HxCB 0,0005
HpCDF (PCB 156)
OCDF 0,0003 2,3,3°,4,4°.5- 0,0005
HxCB (PCB 157)
2,3°.44°55- 0,00001
HxCB (PCB 167)
2334455 0,0001

HpCB (PCB 189)

2.3. Phwong phap phén tich dioxin

Péu nhitng ndm 70 cua thé ky trude, phuong phap sic ky khi ghép ndi dau do khéi pho phén
gidi cao duoc su dung dau tién trong phan tich PCDD/PCDF trong nén mau moi trudng va két
qué dat duogc vé do nhay rat thap (ngudng 1 ppt) va do chon loc cao ciia phurong phap phan tich
[10]. Twr do toi nay, cac nghién cuu trén thé gidi tap trung vao cai thién do nhay va do chon loc
ctia phuong phap GC-HRMS cho phan tich Dioxin. Cac hudng nghién ctru phan ctng cta thiét
bi gom c6: vat liéu pha tinh, phuong phap ion héa PCDD/PCDF bang cac ngudn ion héa EI hodc
CI str dung cac bod phan phan tich khéi khac nhau nhu hé tr cuc, ba tr cyuc, bay ion, thoi gian
bay, tu dong hoa va thuong mai hoa cac thiét bi, vat tu phuc vu cho quy trinh xur ly mau va lam
sach PCDD/PCDF. Cac huc’mg nghién ctru cai tién quy trinh phan tich gdm cé: sir dung k¥ thuat
pha lodng dong vi va ndi chuan dong vi trong phan tich PCDD/PCDF lam tang do ding va d
chon loc cua phuong phap phén tich, quy trinh xtr ly mau PCDD/PCDF, chiét tach va lam sach
trén céc nén mau moi truong khac nhau, nham t01 uu hoéa thoi gian va chi phi phan tich nhung
van dam bao cac tiéu chi kiém soat chit lwong can thiét.

2.3.1. Cdc phirong phdp tiéu chudan phin tich PCDD/PCDF

Trén thé gi6i hién da c6 nhimg phuong phap chuin trong phan tich PCDD/PCDF thudc hé
thong phuong phap ciia EPA, ISO, Chau Au EN va Nhat (bang 2). Trong nim 2020, phuong
phap SGS AXYS 16130 [11] dugc US.EPA xem xét (mg dung thiét bi HRGC/MS/MS sir dung
bd phén tach khéi t cuc thay vi dung dau do MS phan giai cao nhu phuong phap US.EPA
1613B da ban hanh trudc d6. Cac bude chuin bi mau, kiém soat QA/QC, va bao cao khong co
thay doi gi giira hai phuong phép trén.
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2.3.2. Phwong phdp xir Iy mau

Trong cac hé thong tiéu chuan phan tich PCDD/PCDF, tuy theo nén mau phan tich ma cac k¥§
thuat chiét duoc ap dung phu hop. Trong do, cac phuong phap xu’ 1y mau truyen thong duoc ap
dung pho b1en nhu chiét Soxhlet, chiét I6ng — long, chiét pha ran hodc k¥ thuat hién dai dugc
phat tnen gan day la phu:ong phap chiét tang cuorng dung m01 (accelerated solvent extractlon -
tuc chat phén tich tu nén mau tai nhlet do dudi dlem sO1 cua dung moi trong he thong chlet
Soxhlet. Toluen hodc benzen la cac dung méi hitu co, cAu tric phang c6 tinh tuong dong Vol ciu
tric cuia PCDD/PCDF nén dugc st dung pho b1en trong chiét Soxhlet. Chiét vi song vOi mau Va
dung moi dugc dit trong hé chiét kin, cung cap nang lugng vi song lam nong mau dudi ap suét
cao co k1em soat. Phuorng phap co6 hiéu suét ch1et cao, thoi gian xur ly mau ngan, khoang mot gid
cho mdt mau bao gbm céc bu’oc chuan bi mau gia nhié¢t, lam ngu01 mau va loc mau. Tuy nhién,
phuong phap nay c6 hiéu suét chiét khong 6 on dinh va thay ddi khi ham lugng nudc chura trong
mau bj khong gidng nhau.

_Phuong phap ASE voi mau dugc dit trong mot buong kin, cho dong dung mdi léng di qua
mau duéi diéu kién ap suit cao va nhiét d6 cao dé gia tbc qua trinh chiét chit phan tich tir nén
mau. Phuong phap nay c6 hiéu suat chiét cao, thoi gian ngan nhung chi phi dau tu thiét bi cao.
Chiét siéu am v6i mau va hé dung moi chiét methanol — dichloromethane- toluen dugc dit trong
bon siéu am, dudi tac dung cia nang luong song si€u m hd trg qué trinh tham va chiét ciia dung
moi bén sau cdu trac ciia nén mau chiét. Chiét siéu am c6 thoi gian chiét ngan, tuy nhién, hiéu
suét chiét khong cao, nho hon 50% so véi két qua phuong phéap chiét Soxhlet véi cting nén mau
va cac budc lam sach phia sau.

Bing 2. Cdic phwong phdp tiéu chuan phén tich PCDD/PCDF.

EPA 1613B Phan tich Dioxin va Furan c6 goc Clo tir Tetra dén Octa bang phuong phap pha
loding ddng vi (isotope dilution) st dung hé thong sic ky khi d6 phén giai cao
nbi ddu do khdi phd do phén giai cao (HRGC/HRMS) [14].
Nén mau ap dung (gi6i han phat hién/ kich thudc mau): Nude (10 ppg/ 1 Lit
mau), dat, bun, trAm tich (1 ppt/ 10 gam mau).

USEPA 8290  Xéc dinh PCDD/PCDF bang GC-HRMS sir dung k¥ thuat pha loang dong vi
[15].
Nén miu ap dung (gidi han phat hién/ kich thudc mau): chat thai rén (1 ppt/ 10
gam mau)

ISO 18073 Chat lugng nudc — Xac dinh Dioxin va Furan c¢6 goc Clo tir Tetra dén Octa —
Phuong phép sir dung pha lodng dong vi HRGC/HRMS. (Tuong duong EPA
1613B) [16].

CSN EN Nguon phat thai tinh — Xac dinh ndng d6 PCDDs/PCDFs va PCBs nhu dioxin —

1948 Lay mau PCDD/PCDF [17]. Céc budc xir Iy mau, 1am sach, phan tich tuong
duong EPA 1613B

EPA 8280 B  Phan tich PCDD/PCDF bang sic ky khi d phan giai cao nbi dau do khdi phd do
phan giai thiap (HRGC/LRMS) [18].
Nén miu ap dung (gi6i han phat hién/ kich thudce mau): Nudc (10 ppt/ 1 Lit
mau), dét, bun, trdm tich (1 ppb/ 10 gam mau).

Chi tiét hon, cac uu diem va nhuogc diém cua cac phuong phap chiét PCDD/PCDF dugc trinh
bay trong bang 3. Mau trim tich duoc 1y va xir Iy qua cac budc chiét mau va lam sach twong tu
nhu nén miu dat.

Mau khi thai duoc liy bang vat lidu nép phu rén. Do d6 cac bude chiét tach PCDD/PCDF tur
vat liu hap phu cling duoc thuc hién bang cac phuong phap chiét mau nhu chiét Soxhlet, ASE
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va cach tién hanh tuong ty nhu nén mau dat. Phan dich chiét duoc 1am sach qua vt liéu hip phu
da 16p trude khi phén tich bang HRGC-MS/MS. Trong khi do, mau nude dugce léy va loc cdc hat
ran lo lung va tach rleng hai phan dé phan tich bao gdm phan nuéc sau loc va phan can trén gidy
loc. Phén cin trén gidy loc duge thyc hién bang cac phuong phap chiét mau nhu chiét Soxhlet,
ASE va cach tién hanh twong tu nhu nén mau dit. Phan dich chiét dugc lam sach qua vat liéu
hap phu da 16p trudc khi phan tich baing HRGC-MS/MS. Phan nuéc sau loc duge xir 1y bang cot
chiét pha rdn SPE C18 trudc khi xtr Iy 1am sach qua cac vat liéu hap phu da 16p.
Bing 3. So sanh cac phirong phdp chiét PCDD/PCDF (Nén mdu dang rdn nhu:
dat, tram tich, bun, chat thai rdn, vat lieu hdp phu).

Phuong phép chiét Luong dung  Thoi gian chiét  Chi phi dau tu Chi phi van
mai sir dung thiét bi hanh/mau

Soxhlet 300 mL 16 - 24 gio Rét thap Rét cao

Téang cuong dung moi 10-30mL 10 - 15 phat Cao Thip

Vi song 25 - 40 mL 10 - 20 phut Trung binh Thép

Siéu &m 300 mL 30 phat Thip cao

2.3.3. Phwong phdp lam sach dich chiét

Phan tich PCDD/PCDF cén hé sé lam gidu mau rat 16n tir 10° dén 10° 1an, do do, can loai bo
t6i da céac tap chit, can nhidu nén. Tach chiét PCDD/PCDF bang phuong phéap chiét phu hop va
lam sach dich chiét 14 hai bu6c quan trong trong quy trinh xt Iy mau. Dich chiét duoc 1am sach
tap chét qua cot chiét chira da l6p vat liéu (silica, alumina va carbon) va phan tich béng thiét bi
GC-HRMS két hop véi ki thuat pha loang dong vi [14-17]. Ap dung chung cho cac dich chiét
dugc chiét tir cic phuong phap chiét tach dd néu ¢ trén. Thanh phan nén dugc loai trir chon loc
qua céc 16p vat liéu hap phu. Cac 16p silica va nhom hoat tinh trong méi truong trung hoa, acid,
va bazo co tac dung loai trir phan 16n cic hop chit phan cuc va khong phan cuc nhu: acid béo,
dau, cic hop chat hitu co vong thom clo hoéa nhu polychlorinated phenoxyphenol,
polychlorinated naphtalenes va chlorodiphenyl ethers. Lam sach mau trén vt liéu hap phu than
hoat tinh gitp tach phan doan cac hop chit hitu co clo héa da vong nhu PCDD, PCDF, non-ortho
PCB, polychlorinated naphtalenes va diphenylethrs. Kha ning tach phén doan thyc hién dugc
dua trén sy khac biét vé mat phflng da vong cia cac nhom hop chét trén, tao nén cac muc do lién
két khac nhau véi vat lidu hﬁp phu. Mot s6 nén mau dic biét, can ap dung thém cac ky thuit lam
sach nhu séic ky loai trir theo kich thudc nham loai bé céc phan tir kich thudce 16n nhu protein,
lipids, cac ciu trac phirc tap nhur lignin c6 trong dich chiét.

»

Than hoat tinh

Hinh 2. Lam sach dich chiét mau trén cét hip phu da l6p trong phén tich PCDD/PCDF.

Quy trinh ghiét mau va lam sach trai qua rat nhidu budc, kém theo cac quy dinh chit ché
trong bude kiém soat chat lugng quy trinh phan tich PCDD/PCDF dugc néu trong cac phuong
phap tiéu chuan hién hanh [14-17]. Do do, cac budc xur ly va danh gia két qua PCDD/PCDF la
mot budce rit quan trong, cin kém theo cac két qua kiém soat chat lwong ciia toan b cac bude thi
nghiém. P& dam bao do chinh xac va do dung cia két qua phan tich PCDD/PCDF doi hoi cac
nha phan tich giau kinh nghiém c6 tay nghé cao.
2.3.4. Phuong phap sdc ky khi phén giai cao (HRGC) ghép néi dau do khoi pho phan gidi cao
(HRMS) két hop ky thudt pha lodng dong vi

Céc phuong phap tiéu chuan PCDD/PCDF trinh bay trong bang 2 cho thdy ring,
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HRGC/HRMS két hop ky thuat pha lodng dong vi ¢6 d6 nhay cao hon 1000 lan sao véi
HRGC/LRMS trén cung nén mau va lwong miu. Do dé, phuong phap HRGC-HRMS két hop véi
k¥ thuat pha loang dong vi dugc xem nhu 1a tiéu chudn vang trong phan tich PCDD/PCDF véi
d6 nhay va do chinh xéc rat cao. HRGC cho phép tach cac hop chat 2,3,7,8-TCDD/TCDF va cac
ddng loai v&i d6 phan giai nho hon 25% d¢ tring chap mili sic ky theo phuong phép tiéu chuan
quy dinh hién hanh. Trong khi d6, HRMS c6 d6 dung vé m/z thap hon 5 ppm va d6 phén giai cac
m/z 16n hon 10.000 theo phuong phap tiéu chuin quy dinh hién hanh. Dinh luong PCDD/PCDF
bang ky thuat pha loang dong vi: bang cach thém mot lugng clia cc chat noi chuan dong vi (C 13)
vao mdi mau trude khi chiét, ¢ thé xac dinh chinh xac do thu hdi cia PCDD/PCDF vi céc chét
phan tich va cac ndi chuin dong vi ¢6 tinh chét twong tu va chiu anh hudng tuong tu trong céc
budc chiét lam sach, lam giau va phan tich sic ky. Cac gia tri dap ung twong ddi (response
relative RR) duoc st dung két hop véi cac dir lidu dudong chuin dé xac dinh ndng do cac
PCDDs/Fs. Cong thtre tinh toan dugc tinh nhu sau:
(A1, + A2,)C; ’
(A1, + A2/)RR @
Trong d6: Cex 1a ndng d6 PCDD/PCDF trong dich chiét, Al, va A2, 1a dién tich cua cic mili
sic ky ctia chuan PCDD/PCDF, A, va A2, 14 dién tich ciia cac mili sac ky ctia ndi chuan dong vi,
Ci(ng/mL) 1a ndng d6 ctia ndi chuan ddng vi, RR 13 hé sé dap tng twong ddi.

3. THUC TRANG O NHIEM VA CAC NGUON PHAT THAI DIOXIN
CHU YEU O VIET NAM

Hién nay tai Viét Nam, viéc phan tich PCDD/PCDF la rat han ché do bdn diéu kién sau can
dat duoc: 1) Dioxin c6 ddc tinh cao, ngudng cho phép t6i da ciia Viét Nam ciing nhu nhiéu quc
gia trén thé giéi déu quy dinh ¢ ngudng siéu vét; 2) Phuong phap khéi pho phan giai cao la
phuong phap phan tich chu dao trong cac hé thong phuong phap ti€u chuin cua EPA, ISO va
EU. Diéu nay dn t6i chi phi dau tu thiét bi ban dau 1a rat 16n; 3) qua trinh xur ly mau theo cic hé
thong phuong phap tiéu chuan cua EPA, ISO, EU ban hanh déu kéo dai tr 3-5 ngay phan tich/
mAu va trai qua rat nhiéu budc lam sach mau trude khi phén tich. Do d6, can ngudi phan tich co
du suc khée, kinh nghiém va trinh do rat cao dé thuc hién toan bd cac bude xur Iy mau cho phan
tich PCDD/PCDF; va 4) yéu cau kiém soat chéat luong xir Iy mau va qua trinh phéan tich
PCDD/PCDF theo cac hé thong phuong phép tiéu chuan ctia EPA, ISO, EU la v6 cling nghiém
ngat. Piéu nay can nguoi phan tich co trinh do rat cao, k§ ning van hanh thiét bi, kiém soat va
hiéu chinh thiét bi méi thuc hién dugc. Bang chimg 13 Viét Nam chi c6 3 phong thi nghiém co
kha niang phan tich PCDD/PCDF c6 gidy phép hoat dong quan tric méi trudong trong linh vuc
moi trudng nhu di dé cap & trén 13 mot con s khiém tén khi nhu ciu phan tich PCDD/PCDF
ludn 1a van dé cép thiét. Trong khi d6, hién nay tai Viét Nam nhu cau phéan tich PCDD/PCDF
dang rét 16n, c6 thé phan thanh 2 nguon cha yéu: 1) phuc vu cac du an khéc phuc hau qua chién
tranh: xac dinh PCDD/PCDF trong mau dét, bun day, mo dong vat, thuc vat, huyet thanh nguoi,
sita me,. ; va 2) phuc vu quan tric va kiém soat 6 nhiém méi trudng: quan trac moi trudng cac
nguon tha1 cong nghiép c6 kha nang phat thai PCDD/PCDF (vi du nhu 16 d6t, cong nghlep san
xuét thudc bao vé thuc vat, cong nghiép san xuét gidy), cac mau thuc pham, dong vét, mau trén
con ngudi. Pic biét v4i bdi canh nén cong nghiép lac hdu sir dung nhiing ky thuét da cii nhu ¢
Viét Nam thi viéc phai quan tric va kiém soat chit ché cac ngudn thai c6 kha ning sinh
PCDD/PCDF 14 rat can thiét. Tai khu vuc sin bay Bién Hoa, tip doan Hatfield (Hatfield
Consultants) da thuc hién 3 nghién ciru phdi hop véi cac t6 chirc ciia chinh phi nude ta. Co tong
cong 97 mau mdi trudng (57 mau dit, 20 mau bun day va 20 mau mé ca) va 64 mau huyét thanh
va sita me duoc lay va phan tich PCDD/PCDF tai phong thi nghiém AXYS-Canada (dugc cong
nhan boi WHO vé phéan tich PCDD/PCDF) [19, 20].

Cex(ng/mL) =
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Ngoai ra, mot sé cong trinh nghién ctru 6 nhidm dioxin trong nén mau mdi truong nhu dat,
tram tich, nudc mit va khong khi xung quanh trén lanh thd Viét Nam, tir Bic t6i Nam da chi ra
muc d6 phoi nhiém dioxin tai mot s ving mién [20-22].

Bdng 4. Thuc trang 6 nhiém PCDD/PCDF trong mot $6 nén mau tai Viét Nam [20-22].

Nén mau Ving mién (S6 mau) Két qua TEQ Nguonp ?a} thai chinh
(ti 1¢ %)
Sttame  Paning (n = 27) 8,1 - 26 pg/g chat béo Hau qua chién tranh
Khong  Son La (n = 32) 21,3 + 13fg-TEQ/m®  Chay sinh khdi (51%)
khi xung Pa Ning (n = 16) 65,2 + 34 fg-TEQ/m*®  Giao thdng (64%)
quanh  TP. Hd Chi Minh (n = 8) 139 + 84 fg-TEQ/m®  San xuét cong nghiép (93%)
Ha Nbi (n = 3) 7870 pg/Nmz Réc cong nghiép
, ... HaiDuong (n=2) 24870 pg/Nm
lfgt):hrzlc Ha Noi (n = 4) 127 pg/Nm®  Rac thi y t&
Hai Duong (n = 1) 28,6 pg/Nm?
Ho6 Chi Minh (n = 3) 1340 pg/Nm®  Rac cong nghiép va sinh hoat
... HaiDuong (n=4) 3,91 pg/L  Nha may nhiét dién
Nute thai ) o Nith (n=3) 0,87 pg/L g
Hb Chi Minh (Can Gid) 2,7 1,7 pglg khd Hau qua chién tranh
Tram tich (n = 10)
Hué (n = 3) 2,9 42,4 pglg khd  Chit thai 10 dot

Mac du cac phuong phap xur Iy va danh gia dir liéu phan tich PCDD/PCDF khong phai ndi
dung chinh dugc thao luan trong bai viét nay, nhung vai tro cia cac phuong phap phan tich dir
lidu da bién 1a v6 cing quan trong hién nay. Rat nhiéu nghién ctru trén thé gioi da cong bd phan
tich PCDD/PCDF hién nay str dung cac phuong phap phan tich dir liéu da bién trong nghién ciru
ctia minh. Trong d6, phuong phép phan tich thanh phan chinh (PCA) gitp giam chiéu dit liéu
[22], phuong phap phén tich cum (CA) dé gom lai thanh mot nhom cua cac thanh phan c6 chung
dic diém [23], hodc phuong phap phan tich nhén t6 (FA) dung dé mo ta sy bién thién cuia nhiing
bién c6 twong quan dugc quan sat bing mot sé nho hon cac bién khong quan sat duoc [24].

Bing 5. O nhiém PCDD/PCDF trong mot 50 nén mqu moi truong
va mé co thé nguoi trén the gidi [25-29].

Quoc gia Nén mau Két qua TEQ Ngudn phat thai chinh
Dai Loan Bui PM,5  0,206+0,107 ng TEQ/Nm® Lo ho quang dién
M Khoéng khi 808 to 1760 fg TEQ/ m® Hoat dong cong nghiép
y Xung gquanh
v Khi thai 0,01-0,03 ng TEQ/Nm® Hoat dong cong nghiép
Pat 0,20 - 64,0 pg TEQ/g Hoat ddng cong nghiép
Tay Ban Nha Dit 5,5ng I-TEQ/kg Lo dbt chat thai ran
Trung qubc MO0 ngudi 0,40 pgTEQ/g Thuyc pham va 1o dbt chit thai rin

Thyc trang 6 nhiém PCDD/PCDF trén cac nén mau méi truong va mé co thé nguoi cling Xudt
hién & nhiéu quéc gia khac trén thé gidi va duoc trinh bay trong ‘bang 5. Qua day co thé thay,
Viét Nam cting nhu nhiéu quéc gia trén thé gidi, thuc trang 6 nhidm dioxin xudt hién trong nhiéu
nén mau moi truong cling nhu phoi nhlern vao co thé ngudi tir cac ngudn phat thai cong nghiép,
giao thong, d6t chat thai ran. Do d6, tong thé mot quy trinh phén tich dioxin, cin kiém soat chat
ch@ cac budc chiét mau, lam sach va phan tich ¢6 d6 chinh xdc cao. Hon nira, cac phuong phap
danh gia dir liéu phu hop, giup cho cac s6 liéu quan trac va phan tich dioxin trong cic loai nén
mau moi truong va cac md dong vat co thé khoanh viing cac nguyén nhan giy phat thai dioxin.
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4. KET LUAN

Qua bai viét nay, cac bude quan trong trong mot phuong phap phén tich dioxin dugc dé cap.
Véi cac wu diém ndi troi, phuong phap HRGC-HRMS két hop ky thuat pha loéng ddng vi c6 do
tin cdy nhat trong phan tich dioxin hién nay. Ngoai ra, cac khia canh cling rat quan trong khac
nhu phuong phap chlet mau, 1am sach va danh gia, xit 1y dit liéu phan tich v6i nhitng ndi dung
can thiét dé so sanh Ve uu diém, nhuoc diém cung nhu pham vi ap dung chinh cua phuong phap.
Tai Viét Nam, cac sb liéu phan tich chi ra rang Viét Nam c6 cac nguén 6 nhiém dioxin tir hdu
qua chién tranh, san xuit céng nghiép, giao thong, 16 d6t chét thai ran. Do do, _nudc ta cin co cac
giai phap dong bo tir khau quan tric, phan tich va xir Iy nham giam thiéu ngudn phat thai dioxin,
nham ngdn chan céc rai ro tdi strc khoe ctia con ngudi va moi truong.

Léi cam on: Nhom tac gia cam on s tai tro' vé kinh phi ciia Vién Nhiét doi Moi trwong, givip dé vé y
tuong khoa hoc cia PGS. TS L& Anh Kién.
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ABSTRACT

Analytical methods for determination of polychlorinated dibenzo-p- dioxins
and polychlorinated dibenzofurans

In Vietnam, polychlorinated dibenzo para-dioxins (PCDD) va polychlorinated
dibenzofurans (PCDF) have two primary source emissions, including Viet Nam War and
waste discharges from the manufacturing industry. Especially with the old techniques in
manufacturing in VietNam, monitoring and controlling emission sources to the
environment is very important. In this paper, the toxicology, toxic equivalent factors
(TEF), and the formulas to calculate the toxic equivalent quantity (TEQ) of PCDD/PCDF
were illustrated and discussed in detail. Next, the analytical methods methodology and the
trend in developing advantages were mentioned. Finally, analytical data with the risk to
the environmental health of humans in Vietnam was illustrated.

Keywords: PCDD/PCDF; HRGC/HRMS; Environmental.
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