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1. PAT VAN DE

Viét Nam la mot nudc dang phat trién, qué trinh cong nghiép hoa, hién dai hoa
dang dugc day manh. Vi vay, cac hoat dong cong nghiép dang dién ra véi téc do
nhanh, kéo theo tinh trang phat thai ra méi truong giy 6 nhiém va anh huong dén
strc khoe ciia con ngudi. Co rat nhidu cac ngudn phat thai sinh ra cic chit 6 nhidm
hitu co kho phéan huy (Persistent Organic Pollutants - POP) ra méi truong khong khi.
Trong cac hop chét d6 c6 polyclodibenzo-p-dioxin (PCDD) va polyclodibenzofuran
(PCDF) 1a cac nhom hop chat 6 nhiém hitu co phat sinh khong chii dinh (U-POP-
Unintentionally produced persistent organic pollutants) c6 tinh doc va bén vimng cao,
rat khé phéan hity theo con duong hoéa hoc, quang hoa va co kha ning tich luy sinh
hoc cao thong qua chudi thirc dn xAm nhap vio co thé con ngudi va dong vat. Pay 1a
nhitng nhom chét c6 ddc tinh cao nhat anh huong truc tiép dén sirc khoe con ngudi
va méi trudng. Cong udc Stochkolm vé cac chat POP da dwa ra danh sach gém 17
chat ddng loai c¢6 nguyén tir Clo & vi tri nhém thé 2,3,7.8 (07 dong loai dioxins va 10
ddng loai furans) c6 doc tinh cao nhét vao danh muc cac hoa chat cong nghiép phat
sinh khong chu dinh. Dioxin/furan dugc tao thanh khong chu dinh trong cac qua
trinh dbt chay khong hoan toan cua nhiéu déi tugng khac nhau nhu nhién liéu, chét
thai ran, chét thai nguy hai, ddt sinh khéi; cac hoat dong dung nhiét do cao nhu 10
nung xi mang, luyén kim, tai ché kim loai va san xuét cac chat hitu co c¢6 chira Clo
(san xuat thudc trir sdu, chét ty rira...). Su _phat thai cia PCDD/PCDF trong céc
nganh cong nghiép da dugc nghién ciru nhiéu & cac nudc cong nghiép phat trlen
[1, 2]. Tuy nhién nghién ctru v€ hién trang phat thai tai cac nudc dang phat trién
trong d6 c¢6 Viét Nam con rat han ché.

Mot sb khao sat trude diy vé phat thai khong cha dinh cta cac chat
PCDD/PCDF trong cac nganh nhu san xuat cong nghiép xi ming, luyén kim... cho
thdy kha nang phat thai cua cac hop chit nay 1a twong ddi cao, can phai co nhu'ng
bién phap khic phuc va kiém soat [3, 4]. Tuy nhién, cac nghién ciru sau vé mirc do
va dac tinh phat thai cua PCDD/PCDF trong cac 10 dét rac thai cong nghiép va rac
thai sinh hoat van con & muc han ché. Vi vay, nghién cuu vé mirc do 6 nhiém, dic
tinh tich lily va phat thai cta 07 dong loai PCDD va 10 ddng loai PCDF trong mau
khi thai tai cac co s& d6t rac thai sinh hoat, rac thai cong nghiép tai cac tinh thanh &
Viét Nam la can thiét.

Muc tiéu ctia nghién ctru ndy nhim dénh gia vé tinh hinh phat thai
dioxin/furan mot s6 loai hinh 10 ddt réc thai cong nghiép va 10 ddt rac thai sinh hoat
trong giai doan tir nam 2020 dén nam 2022. Pay la co s& dang tin cdy dé danh gia
hiéu qua, kiém soat chat luong méi trudng ciing nhu dua ra nhimg kién nghi nham
kiém soat su phat thai dioxin/furan ra méi trudong & Viét Nam hién nay.
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2. PHUONG PHAP NGHIEN CUU

2.1. Thong tin vé miu phan tich

Mau khi thai duoc 1ay tai 33 1o ddt rac thai sinh hoat va rac thai cong nghiép
tai 11 tinh, thanh ph & Viét Nam: Tuyén Quang, Quang Ninh, Bic Ninh, Bic
Giang, Bic Kan, Hai Duong, Thai Binh, Ha Tinh, Pong Nai, Tay Ninh va Thanh
phd H) Chi Minh trong giai doan tir nam 2020 dén nam 2022. Cong suit cac 1o dot
dao dong trong khoang tir 100 - 5000 kg/gid. Dioxin ton tai trong khi thai 1o d6t & ca
hai pha 1a pha hat va pha khi nén khi nghién ctru chung t6i tién hanh thu mau va
phan tich ca hai pha. Cac mau dugc iy theo phwong phap tiéu chuan US. EPA 23
v6i nguyén tic dang dong hoc (isokinetics) ctia Cuc Bao vé maéi truong Hoa Ky (US
EPA) di 4p dung & nhiéu nude trén thé gidi [3]. Pay ciing 1a phuong phap duoc st
dung phan tich xac dinh ham lugng PCDD/PCDF tai Phong Phéan tich Dioxin, Phan
vién Héa - Moi truong, Trung tim Nhiét doi Viét - Nga. Thiét bi sir dung ldy mau
khi 1a thiét bi Isokinetic ty dong A - 2000 cia hing ESC (Environmental Supply
Company, Inc). Mau khi thai dugc 1dy dong thoi ca hai 1 pha: pha hat (gidy loc sorl
thach anh) va pha khi (chat hap phu XAD-2), thé tich mau khi thu thap khoang 1m’
tro 1én & diéu kién tiéu chuan.

2.2. Quy trinh ldy miu va phan tich cac PCDD/PCDF trong miu khi thai

Dioxin/furan trong mau khi thai dugc 1iy va phan tich theo phuong phap US.
EPA-23 cic quy trinh dugc trinh bay cu thé nhu sau:

- Quy trinh ldy mau: Khi ldy mau can bo sung chét chuan 1dy mau (Sampling
standard) EDF - 4054 c6 nong d6 0,5 ng/mﬁu vao trong chat hap phu XAD-2 va gidy
loc soi thach anh. Sir dung thiét bi 1y mau khi thai ong khoi ty dong theo phwong
phap ding dong hoc - isokenetic (model: A - 2000). Mau khi thai thu gdm chat hap
phu XAD - 2 chira pha hoi va gidy loc chira pha bui.

- Quy trinh phan tich: Cac mau thu dugc bd sung chit ndi chuan (Surrogate
standard) EDF - 4053 c6 ndng do tir 2-4 ng/mau, dem chiét Soxhlet bang dung moi
toluen trong 24h. Dung dich chiét thu duoc c6 vé thé tich 1ml; bd sung 80 ml dung méi
n-hexan va tiép tuc lam sach béng axit sulfuric dic, bazo, mudi. Dung dich thu dugc
tiép tuc lam sach trén cot chira silicagel tim axit, tim kiém. Cudi cung tach phan doan
PCDD/PCDF trén ¢t nhom oxit (Al,03) di duoc hoat hoa & 600°C. Mau dung dich
thu dugc dem b sung chit chuin danh diu ddng vi “Cy,-PCDD dé xac dinh hiéu suit
thu hdi ciia cic chit ndi chuan phén tich (Recovery standard) EDF - 4055 c6 ndng do 2
ng/mau. Tién hanh c6 dudi dung méi dén thé tich 20 pl dwgc phan tich trén hé thong
thiét b sac ky khi phan giai cao ghép ndi khdi phd phan giai cao HRGC-HRMS.

Tai Phong thi nghiém, mau dugc dinh lugng trén 02 hé thong thiét bi sic ky
khi phén giai cao ghép ni khdi phd phén giai cao (HRGC- HRMS), trong d6 01 h¢
thong Autospect Premier/Micromass Waters (Anh-M¥) va 01 hé thong DFS/Thermo
Scientific (Puc). Cac budc thuc hién theo phuong phap HD-PTD-02 (Phuong phap
chuan bi mau khi thai phan tich dioxin/furan trén thiét bi sic ky khi phan giai
cao/khdi phd phan giai cao ciia Phong Phéan tich Dioxin, Phan vién Héa - Moi
truong; Vilas 856, Vimcert 256).

51 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 31, 06 - 2023



Nghién ctru khoa hoc c6ng nghé

Bang 1. Gi6i han pl}ét hién (LOD),’ gi61 han dinh luong (LOQ)
va hi¢u suat thu hoi (%R) cua chat ngi chuan PCDD/PCDF

Higu suét thu hdi (%R) Gi6i han phat hién (LOD) va

Chat ndi chuén TB | SD |RSD Déng loai dc (p;/%?n3) (p;)vgf)
1 |®C-2,3,7,8-TCDF | 873 | 3,3 | 3,8 | 1 |2,3,7,8-TCDF 0,20 0,50
2 ;Sé]l)’%3’7’8' 88,8 | 57 | 64 | 2 |12,3,7,8-PeCDF 0,50 2.50
3 55(512)’%’4’7’8' 954 | 82 | 86 | 3 |2,3,4,7,8-PeCDF 0,50 2,50
4 25615%53’4’7’8' 104,1 8,0 | 7,7 | 4 [1,2,3,4,7,8-HXCDF 0,50 2,50
5 :15(38525,6,7,8- 942 | 73 | 7.8 | 5 [1,2,3,6,7,8-HxCDF 0,50 2,50
6 :155133154’6’7’8' 93,1 | 70 | 7,6 | 6 |2,3,4,6,7,8-HxCDF 0,50 2,50
7 :Ifgl’)zlg3’7’8’9' 91,0 | 44 | 49 | 7 [1,2,3,7,8,9-HxCDF 0,50 2,50
8 :158152};3’4’6’7’8' 86,5 | 54 | 63 | 8 |1,2,3,4,6,7,8-HpCDF | 0,50 2,50
9 :1531321;3 AT89- | 929 | 3,7 | 45 | 9 [1234.7.89-HpCDF | 0,50 2,50
10 |®C-2,3,7,8-TCDD | 92,0 | 2,6 | 2,8 | 10 |OCDF 1,0 5,0
11 ;56333’7’8' 89,6 | 3.4 | 3,7 | 11 {2,3,7,8-TCDD 0,20 0,50
12 258132153’4’7’8' 91,2 | 44 | 48 | 12 [1,2,3,7,8-PeCDD 0,50 2,50
13 :158132153 ,6,7,8- 993 | 7,1 | 7,1 | 13 |1,2,3,4,7,8-HxCDD 0,50 2,50
14 25615%3’4’6’7’8' 872 | 44 | 50 | 14 [1,2,3,6,7,8-HxCDD 0,50 2,50
15 | *C-0CDD 82,1 | 4,1 | 4,9 | 15 [1,2,3,7,8,9-HxCDD 0,50 2,50
g]};ulfllzglhsuat thu hdi trung binh (%); 16 11,2,34,6,78-HpCDD | 0,50 | 2,50
RSD: Do léch chun toomg 61 Relatne. |17 |OCDP w | s

Standard Deviation).

Dioxin/furan trong mau khi thai duwoc dinh lugng bang phuwong phap nodi
chuan (Internal Standard) véi chit noi chuan 1a cac dong vi C cua PCDD/PCDEF.
Hiéu sut thu hdi (%R) cua cac chéat ndi chuan PCDD/PCDF d6i véi khi thai trong
khoang 82,1-104,1%. Giéi han phat hién cia phuong phap d6i véi mau khi thai cia
cac dong loai doc duoc néu trong Bang 1.
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Ham lugng PCDD/PCDF trong mau dugc biéu dién bang d6 doc twong duong
(TEQs) véi hé s6 doc tuong duong (TEFs) cua t6 chic Y t€ Thé gidi quy dinh
(WHO-TEFs, 2005).

3. KET QUA VA THAO LUAN

3.1. Ham lwong ciia PCDD/PCDF trong mau khi thai ciia 10 dot rac thai

Ham luong tong PCDD/PCDF cua cac mau khi thai léy tai ong khoi cac 16 @6t
rac thai sinh hoat va rac thai cong nghiép ¢ co s¢ xu ly chit thai dwoc dua ra trong
Bang 2, cic gia tri ndy nam trong khoang tuong dbi rong tir 37,3 dén 3348,6 pg
TEQ/m’. Ham luong PCDD/PCDF cao nhat trong khi thai tai 1o d6t rac thai cong
nghiép 3348,6 pgTEQs/m’ va 10 ddt réc sinh hoat 1323,8 pg TEQs/m’. Nhu vay c6
thé thdy ham lugng PCDD/PCDF cao nhat trong khi thai cua 10 ddt rac thai cong
nghiép cao hon khoang 3 1an so véi 1o d6t rac thai sinh hoat.

Céc yéu t6 anh huong dén su phat thai cia PCDD/PCDF bao gém nguyén liéu
dot, cong ngh¢ d6t va hé thong xir Iy khi thai [6, 7]. V& nhién liéu dot cac 10 thuong su
dung dau DO (Diesel Oil) khi chdy ciing sinh ra dioxin/furan. Nhiét do cua budng dot
so cap va thir cdp khi van hanh, thoi gian luu chay ciing 13 yéu t6 quan trong quyét
dinh kha ning phan huy dioxin/furan trong qua trinh chdy. Cong nghé xtr ly khi thai
thuong sir dung 13 cong nghé dét, hé thong 1am mat, dap bui, xtr Iy bui bang cyclon di
kém thap xir 1y bang cac loai hoa chat, dung dich dé trung hoa khi doc, hoi axit va qua
hé¢ thong thap hap phu bang than hoat tinh quyét dinh hiéu suit xtr 1y dioxin/furan
trong khi thai truéc khi thai ra méi truong. Nhoém nghién ciru nhan thdy cac 16 ddt rac
thai cong nghiép xir Iy cac chat thai nguy hai gdm nhiéu thanh phan phic tap, trong do
chira nhiéu cac chét thugc nhom halogen déc biét 1a Clo. D6 1a nguyén nhan phat thai ra
PCDD/PCDF cao (cac loai hoa chit, chit thai co chira ni 16ng, PVC - Polyvinylclorua,
nhya thai, cao su...). Cac 10 ddt rac thai cong nghiép c6 cong suat xur 1y tir 100-5000
kg/gio v6i cong nghé xir 1y chua triét dé, phat thai nhidu khoi bui, nguyén lidu dau vao
1a chét thai nguy hai c6 ham luong dioxin/furan rat cao vugt ngudng cho phép nhiéu
lan (Hinh 2). Két qua phéan tich tong s6 16 miu c¢6 5 mau vuot ngudng theo
QCVN30:2012/BTNMT [8] dao dong tir 1-5,5 1an. Trong d6, mau vuot ngudng thap
nhét 1a KT-CN 6:603,8 pg/Nm’ va cao nhét 1a KT-CN 9:3348,6 pg/Nm’ (Bang 2).

Céc 10 @6t rac thai sinh hoat trong nghién ctru nay c6 cong suét twong doi thap,
trong khoang tir 100 - 1000 kg/gio. Cong nghé xir Iy cha yéu 1a sir dung dau DO lam
nhién liéu d6t, khi thai khi qua budng ddt sau d6 dugc dap bui va giam nhiét do bang
nuée & thap cyclon, st dung dung dich sita voi (Ca(OH),), xat (NaOH) dé khir cac
khi axit nhu HCI, HF, SO,, dong khi thai tiép tuc dwoc xur Iy qua thap hap phu bang
than hoat tinh nén ham lugng PCDD/PCDF phat thai nho hon so véi mot sé 10 dét
rac sinh hoat ¢& nho, 10n & cac nudce chau A nhu Trung Qudc va Han Quéc [3, 6].

Tuy nhién, trong nghién ctru ndy c6 05 10 dbt rac thai sinh hoat van st dung
cong nghé xur 1y cii, chi ¢6 hé thong lam mat va dép bui, khong sur dung hoa chat @é
trung hoa khi doc va thap hép phu bang than hoat tinh nén dan dén luong phat thai
PCDD/PCDF la tuong d6i cao. Két qua cho thdy co 5/17 miu ¢6 ham lugng vuot
ngudng tur 1-2,2 lan theo quy chuan theo QCVN 61-MT: 2016/BTNMT [9]. Khoang
ndng do6 ciia cac mau vuot ngudng dao dong tir 688,1 - 1323,8 ng/Nm”.
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Bang 2. Téng néng d6 doc cua cac PCDD/PCDF trong
khi thai ciia mdt s0 10 dot rac sinh hoat va 16 dot rac cong nghiép

Lo dbt rac thiai | WHO-TEQ,s Ti ¢ Lo dbt rac | WHO-TEQ,s | Ti 1& 2,3,7,8-

e | N | D heacaern| @ | TP
KT-CN 1 577,9 0,66 KT-SH 1 174,4 11,34
KT-CN 2 499,1 2,53 KT-SH 2 203 7,38
KT-CN 3 106,3 5,28 KT-SH 3 51,8 6,43
KT-CN 4 540,3 5,00 KT-SH 4 403,2 13,87
KT-CN 5 349,1 0,87 KT-SH 5 376,4 3,32
KT-CN 6 603,8 2,30 KT-SH 6 918,5 4,13
KT-CN 7 1106,1 2,53 KT-SH 7 185,1 0,85
KT-CN 8 2239 5,28 KT-SH 8 1323,8 2,42
KT-CN 9 3348.,6 3,66 KT-SH 9 881,7 2,82
KT-CN 10 2706,5 1,63 KT-SH 10 70,6 33,71
KT-CN 11 687,6 0,97 KT-SH 11 37,3 20,87
KT-CN 12 564.6 1,26 KT-SH 12 69,8 6,02
KT-CN 13 4303 1,45 KT-SH 13 2474 6,17
KT-CN 14 300,5 1,00 KT-SH 14 932,8 3,20
KT-CN 15 144,7 10,94 KT-SH 15 688,1 5,19
KT-CN 16 168,8 0,95 KT-SH 16 543,0 16,95
KT-SH 17 95,9 3,83

1 |- -- - Ngu&ng cho phép theo QCVN 30:2012/BTNTMT (cdng suét trén 300kg/h)
- - - - Ngué&ng cho phép theo QCVN 30:2012/BTNTMT (cbng suét dudi 300kg/h)
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Hinh 1. Tong ndng d6 doc cua cac PCDD/PCDF trong khi thai
tai 16 co so 10 dot rac cong nghiép ¢ Viét Nam
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Hinh 2. Tong nong do doc
tai 17 co so 10 do

KT-8H2
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KT-SH4
KT-8H5
KT-SH®6
KT-SH7
KT-SH8
KT-8H9

Do1 véi cac 10 dot rac thai con
thady mot sO mau khi thai ¢6 nong do

KT-SH 10
KT-SH 11
KT-SH 12
KT-SH13
KT - SH 14
KT - SH 15
KT - SH 16
KT-SH17

cua cac PCDD/PCDF trong khi thai
t rac sinh hoat & Viét Nam

g nghiép tai Viét Nam, két qua phan tich cho
kha cao tuong duong mdt s 10 dot co 16n tai

Trung Qudc va cao hon so véi 1o ddt rac sinh hoat tai Chau Au [2]. Ly giai cho
nguyén nhan trén 1a do lwong phat thai chiu anh hudng rat 1on tir cong nghé xur 1y
khi, nguyén li¢u ddu vao, h¢ thong gia nhiét budng dot, thoi gian luu chay, h¢ théng
lam mat, hé thong dap bui, loc bui va cac phuong phap xur 1y khi bang hap phu hoa
hoc hay vat 1y, d6 1a cac yéu t6 quan trong quyét dinh dén sy phét thai cua
PCDD/PCDF ra moi truong khong khi ¢ Viét Nam hién nay [7].

3.2. Pic trung ty 1¢ (%) trung binh 17 dong loai djc PCDD/PCDF phat thai

trong 10 dbt rac thai
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Hinh 3. Dic trung ty 18 (%) trung binh 17 ddng loai cia PCDD/PCDF
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Tién hanh danh gia kha nang phat thai PCDD/PCDF bang viéc so sanh ham
luong va ty 18 dong gop cua timg dong loai doc trén tong ndng d6 cua 17 chat dong
loai PCDD/PCDF. Phat thai cia PCDD/PCDF trong khi thai & cac 10 dbt rac cong
nghiép dugc dic trung béi ham luong TEQ cia cac dong loai furans (PCDF) cao va
chiém ty 1& phan trim trén tong TEQ cao hon so véi cac dong loai dioxins (PCDD).
Dbi voi 10 ddt rac sinh hoat cac dong loai dioxin cu thé 13 2,3,7,8-TCDD va 1,2,3,7,8-
PeCDD c6 ty 1& phan trim cao trong mau khi thi, tuy nhién ty 1¢ ctia cac furan thap
hon. Céc chét penta - va hexaclorodibenzofurans ¢ 16 d6t rac cong nghiép c6 ndng do
cao va chiém wu thé hon so véi cac dong loai PCDD (Hinh 3).

Trong nghién ctru nay cac mau khi thai tir 16 d6t rac thai sinh hoat c6 ty 1& phan
traim trung binh ndng do cua 2,3,7,8-TCDD la ddng loai doc nhét cua dioxin/furan
chiém 2,9% thip hon so v&i 16 @t réc thai cong nghiép 9,04% (Hinh 3, Bang 3).
Néng dd cua 1,2,3,7,8-PeCDD chiém ty 1€ phén tram cao nhat dbi véi 10 d6t rac sinh
hoat 13 32,42% va 10 d6t rac cong nghi¢p 1a 22,95%. Pung thu hai 1a 2,3,4,7,8-PeCDF
c6 ti 18 12 20,94% ddi vai 1o ddt rac sinh hoat va 10 dot cong nghiép 1a 21,50% (Bang
3). Két qua thong ké tong hai dong loai néu trén cho thay ca hai loai hinh 16 dét co ty
1¢ chiém hon 50% cua tong nong d6 (TEQ). Nhu vay c6 thé nhan thdy tinh dic trung
cac dong loai doc cia PCDD/PCDF trong khéo st cia nhom nghién ciru tuong dong
v6i cac nghién ciru & Trung Québc, Han Qubc va Pai Loan [5-7].

Bang 3. Ty 1¢ (%) trung binh 17 déng loai doc PCDD/PCDF

| TR0 rung i 17dbng | 1606 e [0t
loai doc PCDD/PCDF %) %)
1 12,3,7,8-TCDD 2,90 9,04
2 | 1,2,3,7,8-PeCDD 32,42 22,95
3 11,2,3,4,7,8-HxCDD 2,27 2,24
4 |1,2,3,6,7,8-HxCDD 4,83 3,09
5 | 1,2,3,7,8,9-HxCDD 3,65 2,56
6 |1,2,3,4,6,7,8-HpCDD 2,87 1,40
7 | OCDD 0,11 0,07
& 12,3,7,8-TCDF 1,53 5,74
9 |1,2,3,7,8-PeCDF 1,15 1,44
10 | 2,3,4,7,8-PeCDF 20,94 21,50
11 | 1,2,3,4,7,8-HxCDF 7,30 7,49
12 | 1,2,3,6,7,8-HxCDF 7,95 8,20
13 |2,3,4,6,7,8-HxCDF 7,50 8,77
14 1 1,2,3,7,8,9-HxCDF 1,71 2,35
15 | 1,2,3,4,6,7,8-HpCDF 2,55 2,69
16 | 1,2,3,4,7,8,9-HpCDF 0,29 0,42
17 | OCDF 0,04 0,06
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4. KET LUAN

- Két qua cho thdy murc do phat thai cia cac PCDD/PCDF trong 10 dbt rac cong
nghiép 16n hon céc 10 ddt rac thai sinh hoat. C6 5/17 mau cua 10 ddt rac thai sinh hoat
va 5/16 miu cia 16 dot rac thai cong nghiép vuot quy chuan cho phép (QCVN 61-
MT: 2016/BTNMT; QCVN30:2012/BTNMT).

- Tinh dac trung cua dioxin/furan trong khi thai 16 d6t 1a ty 1& cua 2,3,7,8-
TCDD chi chiém tir 2,9 dén 9,04%. Ti 1é phan trim nong d6 dong gép cao nhit la
dong loai 1,2,3,7,8-PeCDD dong gop tur 22,95-32,42%. Dong loai 2,3,4,7,8-PeCDF
chiérn ti 1¢ tir 20,94-21,50% cao thir hai trong sd cac ddng loai doc. Tuy nhién, néu
xét vé phuong dién tong nong do doc (TEQ) thi ndng d6 PCDD/PCDF cua 16 d6t rac
thai cong nghiép cao hon nhleu s0 v6i 10 dbt rac thai sinh hoat.

- Nhiing két qua va s6 liéu thu duge bude dau 1a co sd cho viée kiém ké, kiém
soat kha nang phat thii PCDD/PCDF khong cha dinh tir cac 10 ddt rac thai cong
nghiép va lo ddt rac thai sinh hoat, tir d6 tao 1ap co so dir ligu vé dioxin/furan trong
khi thai phuc vu cong tac nghién ciru, danh gia, giam sat 6 nhiém mai trudng & Viét
Nam trong giai doan hién nay.
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SUMMARY

ASSESSMENT OF THE EMISSION LEVELS OF POLYCLODIBENZO-P-DIOXIN
AND POLYCLODIBENZOFURAN GENERATED UNINTENTIONALLY FROM
DOMESTIC AND INDUSTRIAL WASTE INCINERATION IN VIETNAM

Polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated dibenzofurans
(PCDF) are the most toxic substances among the group of unintentional persistent
organic pollutants (U - POP) generated from many sources, in which domestic and
industrial waste incinerators are the highest emission risk. Assessment of pollution
potential and dioxin/furan emissions from incinerators in developing countries,
including Vietnam, is still limited; especially in-depth studies on the content and
characteristics of PCDD/PCDF emitted into the atmosphere. Therefore, the research
team evaluated the emission potential and characteristics of 07 PCDD and 10 PCDF,
those are considered to be the most toxic isomers and congeners, from stack gas
samples collected from incinerators at 33 facilities in 11 provinces in Vietnam. The
total concentration of PCDD/PCDF in the industrial incinerators’ emission ranged
from 37.3 to 3348.6 pg TEQs/m® and domestic waste incinerators had lower total
concentrations and fluctuated within about 37.3-1323.8 pg TEQs/m”.

The characteristic of incinerator emissions is that the proportion of 2,3,7,8-
TCDD accounts for 2.9 to 9.04%. The highest contributing concentrations were
congeners 1,2,3,7,8-PeCDD, with its contributing percentage from 22.95-32.42%.
The second largest contributor is congeners 2,3,4,7,8- PeCDF, accounting for 20.94-
21.50% of the total toxic congeners of PCDD/PCDF in both types of incinerators.
However, in terms of toxic equivalency (TEQ), the concentration of industrial waste
incinerators is much higher than that of domestic waste incinerators. The results of
stack gas samples showed that the PCDD/PCDF content for domestic waste
incinerators has 5/17 establishments that exceeded the permissible standard
threshold: 0.6 ng/Nm3, according to QCVN 61-MT:2016/BTNMT. Industrial waste
incinerators have 5/16 establishments that exceeded the permissible standard
threshold: O.6ng/Nrn3 for furnaces with a capacity of 300kg/hour according to
QCVN 30:2012/BTNMT.

Keywords: PCDD, PCDF, TEQs, domestic waste, industrial waste.
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