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Xée dinh mot 0 hop chat dioxin/furan trong tram tich
tai lang nghé dic dong Pai Bai, Bac Ninh
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Tom téit:
Nghién ciru nay nham muc dich xac dinh mot sé hop chat dioxin trong cac mau tram tich thu thap tai kénh dan
nwéc thai va ao chira nwérc thai clia lang nghé dic dong Pai Bai (xa Gia Binh, tinh Bic Ninh). Cac hop chat dioxin/
furan dworc chiét xuat va phan tich bang thiét bi sic ky khi HRGC/HRMS (Thermo, My) két hop véi hé théng pho
khdi c6 d6 phan giai cao DFS Thermo Trace 1310 (Thermo, M§). Két qua nghién ciru cho thiy, tong néng do cla
dioxin/furan trong cac mau tram tich dao dong tir 8,340 dén 98,600 ng/kg d.w (trung binh 41,290 ng/kg d.w) vé&i
néng do doc twong dwong véi 0,319 dén 6,990 ng TEQ/Kg d.w (trung binh 2,390 ng TEQ/kg d.w), khdng virg't qua
ngwdng quy dinh trong Quy chuin Ky thuit qudc gia vé chit lwong tram tich (QCVN 43:2017/BTNMT). Tuy nhién,
dioxin/furan 1a cic hop chat hiru co khé phéin hiy va c¢6 kha nang tich liiy sinh hoc trong méi trwd'ng, anh hwéong
dén sy sinh trwd'ng, phat trién cla cac loai ddng thwc vat & cic khu vire xung quanh va tiém an nguy co anh hwéng
dén sirc khoe con ngwoi. Do d6, cac co’ quan chirc ning cin ban hanh cac ché tai va bién phap hop ly d€ giam sat
va quan ly hoat déng ctia lang nghé ddc dong, nham giam thiéu phat thai va phat sinh cac ddc chat dioxin/furan cé
thé gay anh hwéng tiéu cwe dén méi trwong sinh thai va sirc khoe con nguwoi.

Tir khéa: chit doc dioxin, dioxin/furan, dic dong.
Chi sé phdn logi: 1.5, 2.4, 2.7
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Abstract:

This study aims to determine several dioxin compounds in sediment samples collected from the wastewater
channel and wastewater pond of the Dai Bai bronze casting village (Gia Binh commune, Bac Ninh province).
Dioxin/furan compounds were extracted and analysed using high-resolution gas chromatography/high-resolution
mass spectrometry (HRGC/HRMS, Thermo, USA) combined with a DFS Thermo Trace 1310 high-resolution mass
spectrometer (Thermo, USA). The total concentrations of dioxin/furan in sediment samples ranged from 8.340 to
98.600 ng/kg d.w (mean: 41.290 ng/kg d.w), with the toxic equivalent (TEQ) concentrations ranging from 0.319 to
6.990 ng TEQ/kg d.w (mean: 2.39 ng TEQ/kg d.w), which did not exceed the thresholds specified in the National
Technical Regulation on Sediment Quality (QCVN 43:2017/BTNMT). However, dioxin/furan are persistent organic
compounds capable of bioaccumulation in the environment, affecting the growth and development of flora and
fauna in surrounding areas and posing potential risks to human health. Therefore, the relevant authorities need to
issue appropriate sanctions and measures to monitor and manage the activities of bronze casting villages, thereby
minimising emissions and the generation of dioxin/furan compounds that may adversely affect the ecological
environment and human health.
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1. Dat van de

Lang Pai Bai (x4 Gia Binh, tinh Bic Ninh) néi tiéng
v&inghé dac dong thu cong truyén thong. Hoat dong san
xuét cta lang nghé da phat trién va mé rong quy mo voi
hon 1.700 hd 1am nghég, tiéu thu khoang 200 t4n dong
mdi nadm. Quy trinh dic dong gom cac cong doan chinh
nhw: ndu chay phé liéu dong, dic san phdm, gia cong co
khi va xt Iy chit thai. Trong d6, cac cong doan niu chay
phé liéu dong (ddc biét khi nguyén liéu chira tap chat
hitru co nhw nhwa, ddu m&), qué trinh dét 10 khong kiém
soat nhiét do, va xt Iy tro xi dwoc xac dinh 1a ngudn phat
thai dioxin/furan tiém 4n ra moéi trwong (hinh 1). Cac
ch4t 6 nhiém nay tich tu trong dat, nwéc va khong khi,
lam gia tdng nguy co 6 nhiém mai trwdng va dnh hwéng
tiéu cuc dén strc khoe cong dong.

A aren Bui, chit thai ran nhu vo
Thu thip nguyén li¢u day dién, kim loai

Khj thai c6 kim loai va hop
chat hiru co kho phan hay

Khi thai
va khong khi
xung quanh

Xi than, xi kim loai

- - Nuc thai va chét thai rin
Dat dong, phéi dong tir than va vun san pham c6
chtra kim loai

4
[ Can dong ]—> Vun kim logi va phé pham

4

Go va cham khic b—>[ Xi kim loai, vun kim loai
Panh béng sin phim

Hinh 1. Quy trinh duc déng tai lang nghé duc déng Dai Bai, tinh
Béc Ninh.

Nuée
va nuée thai

Nudc thai trang rua c6 chira
kim loai va hop chat hitu co
kho phan huy

Dioxin 1a tén goi chung ciia nhém héa chit déc hai
bao goém polychlorinated dibenzo-p-dioxin (PCDD) va
polychlorinated dibenzofuran (PCDF), 1a doc chit hinh
thanh khéng cht dinh do qué trinh dét chay cac hgp chat
hitu co ¢6 chira clo & nhiét do tir 250 dén 450°C, dwoc
lwu chuyén tir cac 10 d6t thai ra moi trwedmg gay 6 nhiém
hitu co khé phén hdy, ton lwu 1au dai trong méi truong,
c6 kha nang tich Iy trong co thé sinh vat. Nhém chat nay
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bao gobm hang tram hop chit khac nhau, trong do chi c6
mot s6 hop chit nhat dinh 1a doc hai, dic biét 1a nhitng
hop chit c6 nguyén tr clo ndm & cac vi tri cu thé nhit
dinh [1].

Cac moi truedng tram tich nhw ao, ho va cac lwu vuc 1a
noi lwu trit tw nhién cac chat 6 nhiém dioxin, cht yéu ton
tai & danglién két véi thanh phan hivu co trong tram tich,
ngudn goc chu yéu tir hoat déng san xuit clia con nguoi.
Cac hop chit c6 thé tich tu trong tram tich theo thoi gian,
sau d6 xam nhap vao chudi thirc an gy dnh hwdng dén
con nguoi va hé sinh thai [2-4]. Mdc du khong phai la
hop chit tw nhién, dioxin dwoc tim thiy & nhiéu noi trén
thé gidi. O cac qudc gia c6 sw phat trién cong nghiép lau
doi, nhw chau Au va My, cac nghién ctru ciing chi ra sw
hién dién cta dioxin giy 6 nhiém tram tich trong cac con
song. Tai Pirc, dioxin dwgc tim thay trong tram tich séng
Elbe do chat thai tir nha may san xuit Mangan & thwong
ngudn [5]. O Viét Nam, mét s6 hop chit dioxin dwoc phat
hién trong tram tich & mot s6 khu vwe ven bién huyén
Can Gi¢ thudc TP. H6 Chi Minh (trwéc sap nhip), mot
s0 ao ho tai Ha N¢i va TP. Hué [6]. Tuy nhién, cac nghién
cttu vé dioxin tai Viét Nam van con nhiéu han ché, chi
yéu tap trung vao cac khu vuwc 6 nhiém nghiém trong la
cac diém néng chit doc mau da cam hinh thanh trong
chién tranh [7, 8], chwa c6 nhiéu nghién ctru vé sy xuit
hién ctia dioxin tir hoat dong ctia lang nghé truyén théng.

XuAt phat tir thwe té trén, nghién ciru nay dwoc thuc
hién nham lam rd thwc trang phat sinh va 6 nhiém cac
hop chat dioxin trong méi trwong lién quan dén hoat
doéng cta lang nghé ddc dong Dai Bai, huyén Gia Binh,
tinh Bic Ninh. K&t qua nghién cttu 1a co s& dé cac co
quan chirc nang xem xét d€ ban hanh cac ché tai va bién
phap gidm sat, quan Iy hoat déng ctia lang nghé dic dong
Pai Bai ndi riéng va cac lang nghé tai ché kim loai néi
chung trén cd nwdc nham gidm thi€u phat thai cac hgp
chit dioxin/furan giy anh huwdng méi trwong sinh thai
va strc khoe con nguoi.

2. Déi tuong va phuong phap nghién ciiu
2.1. béi tirorng
2.1.1. Héa chdt

Acid hydrochloric (37%), toluen tir cong ty Merck
Inc. (Massachusetts, M§). B6 chat chuin theo phuwong
phap 1613B-US EPA do hang Cerilliant Corporation
Cambridge Isotope Laboratories, Inc. (M§) san xuit. Bo
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dung dich dung dwong chuidn (1613_CS1+1613_CS5;
nong do: 0,5-2000 pg/ul). Dung dich kiém tra dwong
chudn (1613_CS3; nong dd: 10-100 pg/ul). Dung dich
chuin chuin bi cho cdc mau thém chuin (gdom 17 chit
chuén cda cac hop chit PCDD va PCDF, ky hiéu 1613_
NS, ma san phdm EDF-9999, nong d6: 400-4000 pg/ul).
Dung dich chudn déng vi danh d4u (ky hiéu 1613_LbS,
ma san phdm EDF-8999, nong d6 : 100-200 pg/ul). Dung
dich chuin lam sach (ky hiéu 1613_CS1, néng do 0,8 pg/
ul). Dung dich chuin xac dinh hiéu suit thu héi (ky hiéu
1613_RS, ma san phdm EDF-7999, nong d6 200 pg/ul).

Dung dich chuin don cla cac hop chat gom:
(2,3,7,8-TCDD),
2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF),
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (1,2,3,7,8-PeCDD),
2,3,4,7,8-Pentachlorodibenzofuran  (2,3,4,7,8-PeCDF),
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (1,2,3,6,7,8-HxCDD),
1,2,3,7,8,9-Hexachlorodibenzo p-dioxin (1,2,3,7,8,9-HxCDD),
1,2,3,4,6,7-Hexachlorodibenzofuran  (1,2,3,4,6,7-HxCDF),
1,2,3,6,7,8-Hexachlorodibenzofuran  (1,2,3,6,7,8-HxCDF),
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (1,2,3,4,6,7,8-HpCDD),
1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7,8-HpCDF),
Octachlorodibenzo-p-dioxin (OCDD) va Octachlorodibenzofuran (OCDF)
dwoc str dung véi nong do 25 ng/ml. Tir dung dich chuin
goc, tién hanh pha loing thanh cic dung dich chuin
1am viéc twong (rng véi loai chat chuin bing dung moi
nonane.

2,3,7,8-Tetrachlorodibenzo-p-dioxin

2.1.2. Dung cu va thiét bi

Thiét bi sac ky khi (HRGC/HRMS, Thermo, M§y) ghép
ndi véi hé théng phd khéi phan giai cao DFS Thermo
Trace 1310 (Thermo, M§) ctua Phong Thi nghiém trong
diém nghién ctru vé Dioxin - Trung tAm Nghién ctru va
Phat trién cong nghé cao, Vién Han 1dm Khoa hoc va
Cong nghé Viét Nam dwoc stt dung dé€ phan tich cac hop
chit dioxin/furan trong cdc mAu tram tich. Thiét bi c6 do
phén giai pho khdi téi da 1én dén 70,000; ngudn ion héa
c6 thé chay 02 ché do electron héa (EI) va ion héa héa
hoc (CI); dd chinh xac khdi thdp nhat 2 ppm; Cot tach sir
dung 1a cot TG - Dioxin (Thermo Scientific, M) v&i cac
théng s6: chiéu dai c6t 60 m; dwong kinh trong 0,25 mm,
chiéu dai 16p phim pha tinh 0,25 pm.

Thiét bi chiét gia t6c dung moi Thermo ASE 350 san
xuat béi hang Thermo, (M§). Thiét bi chiét mau tw dong
c6 thé chiét mau trong diéu kién nhiét do t6i da 200°C;
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ap sudt toi da 1500 psi. Can phan tich Ohaus (M), chinh
xac dén 0,0001 g. Thiét bi cd quay chan khéng Buchi
R-300. Mang loc cellulose cho cell chiét cia thiét bi ASE.
Cot thiy tinh 1am sach mau.

2.2. Phwong phdp nghién ciru
2.2.1. Phwong phdp ldy mdu

S Pit néng nghigp
Cooo Lang nghd Pai Bai :
* TT1

Dét néng nghiép

Hinh 2. Cac vi tri thu thap mau trdm tich tai lang dlc dong Dai Bai.

MAu tram tich tai kénh din nuwéc thai (TT1, TT2 va
TT5) va ao chivra nwéc thai (TT 3, TT4) ctia lang nghé
duc dong Dai B4i dwoc thu thap bing gau 14y miu Ekman
theo quy trinh 14y mau tram tich bun day ban hanh &
TCVN 6663-13:2015 [9]. Thwc hién tha thanh trwot dé
déng miéng gau dong thoi 1dy va gitt mau tram tich trong
gau, kéo gau 1én va chuyén mau vao x0, loai bé phan
nuwéc va rac thai, sau dé6 chuyén mau vao lo thuy tinh
t6i mau, ghi tén mau, loai mau, dia diém va thoi gian 1én
nhin tdi roi niém phong, bdo quan va chuyén vé phong
thi nghiém. Tai mdi dia diém thu thap 10 mAu tram tich,
tron déu cac mau lai véi nhau dé tao thanh mot mau téng
hop dai dién cho dia diém do, sau d6 14y 3 mau dai dién
dé phan tich. C4c vi tri thu thadp miu dwoc mo ta & hinh
2vabang 1.

Bang 1. Ky hiéu, tén mau, toa do vi tri lay mau tram tich tai lang
duac dong Pai Bai.

Ky higu  Tén mau Toa dd vi tri 1dy miu Vi tri liy miu

TT 1 Tramtich 1~ 21,0487200N; 106,1422310 E  Tram tich dau kénh

TT2 Tramtich2  21,0449590 N; 106,1436810 E Tram tich giira kénh

TT3 Tramtich 3 21,0428460 N; 106,1464900 E  Tram tich ao 1

TT 4 Tramtich 4  21,0431570 N; 106, 1464900 E  Tram tich ao 2

TT5 Tramtich 5 21,0372320 N; 106; 1545800 . Tram tich cudi kénh
16



Khoa hoc Ty nhién | Khoa hoc tréi dat va méi truong; Khoa hoc K thuét va Cong nghé | Ky thuat hda hoc; Kil thuét méi trugng n

2.2.2. Phwong phdp xir Iy mdu

Chiét mdu bdng phwong phdp chiét gia téc dung
méi (ASE): Tron déu mau véi chat chuidn 3C-PCDD va
13C-PCDF, d4t chiét, cho miu vao 6ng chiét caa thiét bi
chiét. S& dung dung mai chiét la toluen dung cho HPLC,
nhiét do chiét la 130°C, thoi gian gia nhiét la 7 phut, 2
chu ky, thoi gian khi di qua dng chiét 1a 100 gidy, khi
mang str dung 1a khi nito ¢é do tinh khiét >99,999%, ché
dd chiét chuin trén thiét bi Thermo Scientific Dionex
ASE 350 Accelerated Solvent Extractor.

Lam sach dich chiét va lam giau mdu: Dich chiét chira
nhiéu tap chit anh hwéng dén qua trinh phan tich, do
d6, dung dich sau khi chiét dwoc loc qua cot silica gel da
16p va cot than hoat tinh dé loai bé cac chat ban va cac
chit khéng can phén tich. St dung khi nito dé loai bo
dung moi, gidm thé tich mau va tang ndng dod cac hop
chit PCDD va PCDF trong dich chiét. Thém dung dich
nonane dé hoa tan cin va chuyén mau vao insert vial,
tién hanh phéan tich trén thiét bi sac ky khéi phd phan
giai cao HRGC/HRMS DFS.

2.2.3. Dung dwong chudn

Duong chuin cda cac hop chit PCDD va PCDF dwoc
xay dung tir cac bd dung dich chit chuin CS1, CS2, CS3,
CS4 va CS5. Phan mém Targetquan 3.0 dwoc st dung dé
xay dwng mdi lién hé gitra nong do, dién tich sac do cua
cac hgp chiat PCDD va PCDF, chit ndi chuin. Cac dung
dich chuin cé nong do tir 0,05 dén 20 ng/ml doi véi
nhom Tetra-CDD va Tetra-CDF; 0,25 dén 10 ng/ml v&i
nhém Penta-D/Fs; Hexa-D/Fs; Hepta-D/Fs va 0,5 dén
200 ng/ml v&i nhom Octa-D/Fs dwoc Ian lwot phan tich
trén thiét bi HRGC/HRMS DFS [10].

2.2.4. Phén tich mdu thiét bi sdc ky khi ghép néi phd
khéi phan gidi cao HRGC/HRMS DFS

Dwng dwong chudn cta 17 dong phan cé hé s6 doc
dioxin/furans bang cach st dung két qua phan tich cac
diém chudn MCS1-MCS5 theo phwong phap US EPA 1613b
tir Hang Cambridge Isotope (M§). Cac mau sau khi chiét
va lam sach dwgc phan tich bang thiét bi HRGC/HRMS
DFS st dung cot sac ky TG-Dioxin c6 do dai 60 m, dwong
kinh trong 0,25 mm, dé day pha tinh 0,25 pm, dwgc st
dung dé tach dong phan, két hgp véi phd khéi phan giai
cao (HRMS) cé d6 phan gidi it nh4t1a 10.000 va nhiét do
ngudn 1a 250°C, nhiét do6 cdng bom mau 290°C, ché do
khong chia dong, khi mang st dung helium véi toc do
dong 1,2 ml/pht, ché d6 ion hoa la EI* d€ phat hién dinh
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tinh va dinh lwong 17 déng vi 2,3,7,8-PCDD va 2,3,7,8-
PCDF duwoc thay thé dioxin bang phwong phap pha
lodng déng vi (15 dong vi) va phwong phap ndi chuin
(1,2,3,7,8,9-HxCDD va OCDF) theo phwong phap US EPA
1613b. T4t ca cac ddng phan khong thay thé 2,3,7,8 dwoc
phan tich dinh lwong biang dwdmng chuin cta cic dong
phan c6 cling s6 nguyén ti clo dwgc mo ta bang phwong
phép US EPA 1613b va Fishman [11]. Dung dich déng
vi rira gidi hiéu suit dau tién, cudi cung va cot (Phong
thi nghiém Isotope Cambridge, M§) ctia cic nhém c6
cung sO nguyén ti clo dwoc trén bén trong va dan nhan
dung dich chuin US EPA 1613B dé€ phan tich trén thiét bi
HRGC/HRMS. T4t ca cdc déong phén phai c6 thoi gian luu
gitra cac dong phan riva gidi dau tién va cudi cung. Gia tri
trung binh cta cac hé sd dap &ng cia hiéu suit cot dau
tién va cot cudi cung dwgc st dung cho cac dong vi khac.

{ Mau tram tich (can khoang 5 g mau) }
{ Chiét bing thiét bi chiét ASE str dung dung méi toluene ]

ﬂ‘- C6 an dich chiét vé 1 ml

{ Hoat hoa cot silica gel da lop }

ﬂ4— Sir dung 100 ml n-hexan

{ Rira giai ot silica gel da 16p }

4— 150 mln-hexan, ¢6 quay chan khong vé 1 ml

{ Hoat hoa cot than hoat tinh b é'mg 40 ml toluene }

<+— Rira cot bang 150 ml n-hexan

_J

{ Rira giai ¢t bang 150 ml toluene, c6 quay chan khong thu 1 ml

!

[ Thoi gin kho bang khi nito
Thém 50 pl chuan EDF-7999, ndng d6 2 ng/ml
«— s .
C6 can bang khi nito, sau do thém 10 p1nonane

{ Phan tich mau trén thiét bi HRGC/HRMS ]

Hinh 3. So' d6 quy trinh phan tich cac hop chat polychlorinated
dibenzo-p-dioxin va polychlorinated dibenzofuran trén thiét bi
HRGC/HRMS [12].

3. Két qua va ban luan

Trong qua trinh nu chdy dong, sw c6 mit cua tap
chét, xic tac cha kim loai, clo 1a diéu kién hinh thanh
dioxin/furan. Dioxin/furan dwoc hinh thanh va phat thai
qua khi thai va tro thai, sau d6 phat thai ra méi trudng,
roi theo khong khi, nwéc va cac hién twong thoi tiét nhw
mua gio, cic dong chdy, theo cac hat swong lang dong
xudng bé mat dit hoac cac lwu vuc [13-15]. Trong méi
trueong nuwéce, dioxin rat it tan, hAp phu trén bé mét cac
hat lo Irng, theo thoi gian 1dng dong xudng tram tich day.
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Bang 2. Ham lwong cac hop chéat polychlorinated dibenzo-p-
dioxin va polychlorinated dibenzofuran trong mau tram tich thu
thap tai lang nghé dic déng Dai Bai.

o Tl TT1 T2 TS TT4 TS Trungbinn
e (ng/kg d.w)
1 2,3,7,8-TCDD 0,251 0,049 0,011 0,033 0,027 0,074
2 1,2,3,7,8-PeCDD 0,632 0954 0083 0021 0226 0,383
3 1,2,3,4,7,8-HxCDD 0,227 1,330 0,079 0,099 0,088 0,365
4 1,2,3,6,7,8-HxCDD 0,126 0,736 0,078 0,130 0414 0,297
5 1,2,3,7,8,9-HxCDD 0,292 1870 0,079 0,048 0,155 0,488
6 1,2,3,4,6,7,8-HpCDD 3,130 9490 0,655 1,680 1,860 3,360
7 0OCDD 5510 8,070 2,400 12,200 10,400 7,716
8 2,3,7,8-TCDF 3,110 0,721 0,052 0,017 0464 0872
9 1,2,3,7,8-PeCDF 1,890 2,480 0,103 0,100 0,580 1,030
10 2,3,4,78-PeCDF 2,730 6,900 0281 0271 0,895 2,220
11 1,2,3,4,7,8-HxCDF 3,280 7,530 0210 0391 0,870 2,460
12 1,2,3,6,7,8-HxCDF 3230 9490 0267 0337 0,826 2830
13 234,6,7,8-HxCDF 0,203 5020 0,136 0211 0279 1,170
14 1,2,3,7,8,9-HxCDF 3,360 8510 0280 0,184 1,040 2,670
15 1,2,3,4,6,7,8-HpCDF 9,170 17,500 1,050 1,460 4,290 6,690
16 1,2,3,4,7,8,9-HpCDF 1,160 4840 0,101 1220 0,627 1,590
17 OCDF 6,350 13,100 2,480 0,647 12,800 7,090
Tf)ng PCDD 10,200 22,500 3,380 14,200 13,100 12,680
Téng PCDF 34,500 76,100 4,960 4,830 22,700 28,620
Téng Dioxin/Furan 44700 98,600 8,340 19,000 35,800 41,290
Téng TEQ 3,280 6,990 0319 0328 1,030 2,390

Két qua phén tich cac hgp chdt PCDD va PCDF trong
mau tram tich tai lang dic dong Dai Bai thé hién trén
bang 2. Nong dd cac hop chit PCDD va PCDF nam trong
khoang 8,340-98,600 ng/kg d.w, trung binh 41,290 ng/
kg d.w. Mau tram tich TT 2 thu thap trén vi tri gitra kénh
dan nwéc gitta lang c6 ham lwgng cac hop chit PCDD va
PCDF cao nhit (98,600 ng/kg d.w). Mau TT 3 ldy trén
ao s0 1 thip nhit (8,340 ng/kg d.w). Nhin chung tdng
dioxin/furan cac nong dé mau tram tich TT 1; TT 2 va
TT 5 dworc thu thip trén kénh (két qua l1an lwot1a 44,700
ng/kg d.w; 98,600 va 35,800 ng/kg d.w) cao hon mau
tram tich TT 3 va TT 4 dwoc thu thip tai ao trong lang
(8,340 va 19,000 ng/kg d.w). Pay c6 thé do nwdc thai tir
hoat déng tai ché va duc dong tlr cac co s& san xuit xa
thai truc tiép ra cac con kénh dan nwéc thai, khién cho
phén 16n cac hop chit dioxin/furan dwgec tich tu tai day,
con mdt phan theo dong nuwéc thu gom vé cic ao chiva
nuéc thai.

KHOA
&CONGHI\?GCI:-IE

68(5) 5.2026

s Khoa hoc Tu nhién | Khoa hoc tréi dét va méi truéng; Khoa hoc Ky thudt va Céng nghé | Ky thuét hda hoc; Ky thuat moi trudng

70 - mTT 1
uTT2

TT3
50 - TT4
BTTS

0 ' . P 2 all

P P PP $ 3 S S $ &
LSLLSLLSL S S S S & &
SETETE °(‘°¢°¢°¢§’@9&§&§¢&¢& &
AN P @WM“ B
VI E PP Wd’&@&&&

Hinh 4. Ty I¢ phan tram cac hgp chét polychlorinated dibenzo-p-
dioxin va polychlorinated dibenzofuran trong mau tram tich thu
thap tai lang duc dong Dai Bai.

Hinh 4 thé hién thanh phin cta 17 hop chit doc
clia cac hgp chit PCDD va PCDF trong mau trim tich
thu thép tai lang nghé dic dong Pai Bai. Nhin chung, 3
hop chat OCDD, OCDF va 1,2,3,4,6,7,8-HpCDF dong gbp
nhiéu nhat vao tong ham lwong dioxin/furan. Vé dong
gbp cua tirng nhém véi téng sd cac hop chat PCDD va
PCDF, 4/5 mau tram tich trén kénh va ao s6 1 (TT 3)
déu c6 ty 1& PCDD thdp hon ty 1& cia PCDF (ty 1é cac
hop chit PCDD va PCDF<1), ngoai trir mau TT 4 14y tai
ao gitra lang c6 ty 1é déng gép ctia PCDF thap hon PCDD
(ty 1é PCDD/PCDF=2,9). Ty 1é PCDD/PCDF nhé hon 1
la ddc treng cia ngudn dioxin dwoc hinh thanh tir qua
trinh dét, co ché De novo 1a co ché hinh thanh cha dao
[16-18]. MAu tram tich TT 4 14y trén ao chira nwéc thai
c6 ty 1€ PCDD/PCDF>1, cuing véi ty 1é dong phan OCDD
déng gop vao tong ndong do rit cao (64%), dic diém nay
xudt hién trong thanh phan dioxin trong tram tich cé
ngudn gdc tir sw lang dong tir khong khi xudng tram
tich [13, 19, 20].

Gia tri tong dé doc twong dwong (TEQ) cta cac hop
ch4t PCDD va PCDF trong cac mAu tram tich thu thap &
kénh va ao nwéc thai tai lang nghé duc déong Pai Bai dao
dong trong khoang tir 0,319 ng TEQ/kg d.w dén 6,990
ng TEQ/kg d.w. Két qua nay thip hon nhiéu so v&i tong
ham lwong dioxin trong cadc mau tram tich thu thip xung
quanh khu vic sin bay Bién Hoa, tinh Péng Nai (4,010-
1.729,780 ng TEQ/kg d.w.) [21], v ndm trong gi¢i han
cho phép cia QCVN 43:2017/BTNMT vé chat lwong
tram tich (21,500 ng TEQ/kg d.w) [22].
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Hinh 5. Ty 1& (%) gia tri tdng dé doc twong dwong cac dong vi
polychlorina~ted c‘libenzo-p-dioxin va polychlor‘inated (Elibenzofuran
trong cac mau tram tich thu thap tai lang nghe diac dong DPai Bai.

Sw déng gép cla cac hop chat dioxin/furan trong tong
ham lwong ddc twong cia cac hgp chidt PCDD va PCDF
trong cac mau tram tich thu thap tai lang nghé Pai Bai
dworc thé hién trong hinh 5. Trong d6, 2,3,4,7,8-PeCDF va
1,2,3,7,8-PeCDD la 02 hop chit dong gdp nhiéu nhit vao
tong ham lwong ddc twong clia dioxin trong mau tram
tich (twong rng 25-29,6% va 6,0-26,0%). Tiép dén la
déng gbp cia dong vi nhém hexafuran. Cac hop chit thé
7 va 8 nguyén tr clo déng gép khong dang ké vao TEQ
do hé s6 déc thdp mac du néng dd khéi 1o6n. Hop chat
ddc nhit 2,3,7,8-TCDD déng gop ty 1é nhé (0,7-10,0%)
vao trong tong TEQ cta dioxin/furan trong cAc mau tram
tich tai day.

Két qua nghién ctru nay twong tw véi sw déng gop cla
cac hop chat 2,3,4,7,8-PeCDF (chiém 27,0%) trong gia
tri TEQ ctia cac hop chit dioxin/furan phat hién dwoc
trong chit thai cia lang ngh@ tai ché nhém & Viét Nam
va cac qudc gia trén thé gidi [13, 23-25]. Diéu nay cho
thiy, hoat dong san xuit cla cac lang nghé tai ché kim
loai ndi chung va lang nghé dic dong Pai Bai noéi riéng
da lam phat thai vao moi trwong cac hop chat dioxin/
furan, tiém an cac nguy co anh hwéng dén moi trwong
sinh thai va cac rii ro strc khde lién quan dén con nguoi.
Két qua nghién ctiru nay co6 thé 1a can c& so khai dé€ phat
trién cac nghién ctru khic tai cac 1ang nghé tai ché kim
loai néi chung va tai ché dong ndi riéng & cac dia diém,
dia phwong khac trén ca nwéc, tir d6 c6 bo dir liéu téng
thé vé sw phat thai cia cac hop chit dioxin/furan ra moi
trwong. Day ciing 1a co s¢ d€ cac co quan chirc ning ban
hanh cac ché tai gidm sat va quan ly hoat déng tai ché,
san xuit cda lang nghé tai ché kim loai trén ca nuérc,
nham gidm thiéu tac dong dén moi trwdng va cac rui ro
lién quan dén strc khde con nguoi.

JHOAHOC . -

4. Két luan

Nghién cru nay bwéc dau da xac dinh dwoc 17 hop
chat dioxin/furans cé trong cdc miu tram tich thu thap
tai lang dtic dong Pai Bai, Gia Binh, tinh Bic Ninh. Ham
lwgng trung binh cta cac hop chit dioxin/furans trong
cac mAu tram tich dao dong trong khoang 0,074-7,716
(ng/kg d.w). Cac mau tram tich c6 tong TEQ tir 0,319 dén
6,990 ng TEQ/kg d.w, nhd hon so véi Quy chuin ki thuat
qudc gia vé chit lwgng tram tich QCVN 43:2017 /BTNMT
gi¢i han cho phép ddi véi dioxin trong tram tich nwéc
ngot (21,500 ng TEQ/kg d.w). Tuy nhién, hoat dong san
xudt ctia lang nghé dic déng Pai Bai da lam phat thai ra
moi truedng cac hop chit dioxin/furan, tiém an cac nguy
co anh hwdng dén moi trudng sinh thai va sirc khoe
con nguwoi. Viéc phat trién, mé rong quy mo va pham vi
nghién ctru, danh gia vé mic do phat thai cac hop chat
dioxin/furan tir cac lang nghé tai ché kim loai giup co
quan chirc nang c6 co s& ban hanh cac ché tai va bién
phéap dé gidm sat, quan 1y cic lang nghé tai ché trén ca
nuéc mot cach hiéu qua, gidm thiéu 6 nhiém mai treong
va cac rui ro lién quan dén doi sOng con nguoi.

LO1 CAM ON

Nghién ctru nay dwoc hd tro tir ngudn kinh phi thuc
hién cta nhiém vu khoa hoc va céng nghé cap Vién Han
lam Khoa hoc va Cong nghé Viét Nam: “Panh gia nguy co
6 nhiém Dioxin phat thai vao méi trudng tir mot s hoat
dong lang nghé truyén théng”, ma s6 TPDIOX.01/22-24.
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