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MO PAU

Dioxin/Furan (PCDD/Fs) 1a nhom chat doc nhat trong 21 nhém chat 6
nhiém hitu co kho phan huy bi cAm hodc han ché sir dung theo Cong udc
Stockholm do tac dong nguy hai ciia chung dén madi truong va thyc pham.
Trong nhitng nam gan day, viéc kiém soat cic co so san xuat nho 18, ticu
tht cong nghiép, lac hau chua dugc quan tdm tai Viét Nam, boi tinh phirc
tap trong hoat dong san xuét ciia cac md hinh nay, dién hinh phai ké dén
C4C co s& san xuét thudc lang nghé cta Viét Nam. O nhidm moéi truong lang
nghé di dugc néu ra trong nhiéu béo co nghién ciru trude day, tuy nhién
van dé 6 nhiém dioxin do phat thai tir hoat dong san xuit cua lang nghé
truyén thdng thi chua c6 nghién ciru bai ban nao dwoc thyc hién. Do vy,
luan 4n tap trung vao phan tich PCDD/Fs tai mdi truong lang nghé vira c6
tinh moi, tinh kha thi trong cong bd qubc té vira c6 ¥ nghia thuc té cao,
budc dau dwa ra nhimg mdi lién quan giita vin dé& 6 nhidm dioxin va sirc
khoe cua cong dong dan cu khu vuc bi 6 nhiém.

Hién nay, chi phi phan tich cac chi tiéu PCDD/Fs trong cac mau moi
truong tai Viét Nam khd cao so véi cac chi tiéu chét hitu co kho phan hiy
khéc, do quy trinh phan tich phtic tap, ton nhiéu thoi gian va cac chi phi
cho céc loai hoa chat, chat chun, dung mai tinh khiét va thiét bi phan tich
cao. Cac loai cot 1am sach ty dong va ban ty dong dugc ung dung trong
mot s6 nghién ciru trude day co uu diém tiét kiém thoi gian va sire lao dong
tuy nhién mot van dé dat ra 1a chi phi cao va tinh chii dong bi han ché do
cac loai cot nay thuong khong co san va phai mat thoi gian nhéap khau ...
Vi vay, muc tiéu cua luan an tip trung vao:

- Nghién ctru tdi wu quy trinh phan tich, tip trung vao t6i vu qua trinh
chiét mau va xay dung hé cot lam sach tu ché dbi v&i cac nén maiu méi
truong va xac nhén gia tri sir dung ctia phuong phéap phan tich cac hop chat

PCDD/Fs trong cac nén mau khi thai, khong khi xung quanh, tram tich



bang phuong phap sic ky khi ghép ndi khéi phd phan giai cao (HRGC-
HRMS),

- Ap dung quy trinh da t5i wu va x4c nhan gia tri sir dung dé phén tich
x4c dinh PCDD/Fs trong cac mau khi thai, khong khi xung quanh va tram
tich thu thap tai mot s6 lang nghé tai tinh Bac Ninh, Viét Nam.

- Tur s6 lidu phan tich duoc, budc dau danh giad mtrc d§ phat thai va udc
lwong muirc @6 anh huong do PCDD/Fs véi stic khoe ciia cur dén sinh song

tai cac khu vuc li€n quan.

1. Pdi twong nghién ciru va ndi dung cia dé tai

Poi twong nghién ciru 1a: 17 dong loai ddc PCDD/Fs trong mot s6 nén
mau moi truong (khi thai, khéng khi xung quanh, trim tich) thu thap tai
lang nghé & Béc Ninh.

Noi dung luén 4n bao gém:
1.1. Nghién ctu ti uu quy trinh phan tich PCDD/Fs trong c4c mau mdi truong
1.2. Xac nhan gia tri st dung phuong phap phéan tich PCDD/Fs trong cac
nén mau khi thai, khong khi xung quanh, tram tich
1.3. Ung dung quy trinh d4 x4c nhan gia tri sa dung vao phan tich
PCDD/Fs trong cac nén mau mdi truong thu thap tai mot sé lang nghé &
Bic Ninh;
1.4. Budc dau danh gia mirc do phat thai va budc dau danh gia rui ro dbi

v6i sirc khoe ngudi dan sinh song tai cac khu vuc lién quan.

2. Nhirng déng gop mai cia luin an

2.1. La nghién ctru dau tién xdy dung va hoan thién hé lam sach ¢4t thu
cong nham phan tich cac hop chat PCDD/Fs trong nén mau mdi trudng,
dem lai hiéu qué cao ciing nhu ting tinh chu dong trong phan tich, tiét kiém

thoi gian, chi phi phén tich so véi phuong phéap lam sach trudc day



2.2. Xac nhéan gia tri sit dung ctia phuong phap phéan tich Dioxin trong cac
nén miu moi truong c6 st dung hé lam sach da tdi uu, qua do budc dau
danh gia duoc ham lugng cua cac hop chit PCDD/Fs trong mot s6 nén mau
mdi truong (khi thai, khong khi xung quanh, trim tich) thu thap tai mot sb
lang nghé tai Bac Ninh, Viét Nam.

2.3. Thong qua céc két qua phan tich dugc, nghién ciru di danh gia mirc do
phat thai PCDD/Fs trong mau khi thai, dong thoi danh gia rii ro strc khoe
dbi v6i nguoi dan sinh sdng tai cac lang nghé tir PCDD/Fs trong mau
khong khdng khi xung quanh. Nhiing danh gia ban dau vé hién trang ciing
nhu anh hudng ciia Dioxin d6i véi méi truong va con ngudi tai mot sé lang
nghé ¢ Bic Ninh 1a co so dé thuc hién cic nghién ctru sdu rong hon vé
pham vi, d6i twong mau... qua d6 c6 nhitng bién phap bao vé mdi trudng

va strc khde con nguoi tai cac khu vuc nay.

IL. NOI DUNG LUAN AN

CHUONG 1. TONG QUAN
Phan téng quan tai lidu tdp hop cac nghién ciru trude diy vé cac van dé:
1.1. Gi6i thiéu chung vé cac hop chiat PCDD/Fs
1.1.1.  Cdu triic, phan logi, tén goi
1.1.2. Tinh chat vdt ly, hoa hoc
1.1.3. Déc tinh ciia PCDD/Fs
1.1.4.  Su ton tai va chuyén héa trong méi truong
1.1.5. Cdc hoat déng chinh phét sinh PCDD/Fs
1.1.6. Cdc co ché hinh thanh PCDD/Fs
1.2. Téng quan chung vé cic phwong phap phén tich Dioxin trong nén
miu méi truomg
1.2.1.  Xit Iy mau
1.2.2.  Phwong phdp phdn tich sdc ky khi
1.3. Tinh hinh nghién ctru PCDD/Fs tai khu vue ling nghé va cac khu
tai ché trén thé gigi va Viét Nam
1.3.1.  Tinh hinh nghién ciru PCDD/F’ tai cdc khu viee tdi ché trén thé giGi
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1.3.2.  Tinh hinh nghién ciru PCDD/Fs trong moi truong tai Viét Nam
1.4. Tong quan phwong phap dinh gid mirc d9 phat thai va rii ro ddi
véi sirc khée do PCDD/Fs

14.1.  Phuong phdp danh gia micc do phdt thai PCDD/Fs

14.2.  Phuong phdp danh gia rii ro sirc khée do PCDD/F's trong moi trueong

CHUONG IL POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
Luan an nay nghién ciru xay dung va tdi wu quy trinh phan tich 17 dong
loai PCDD/Fs doc (Cl ndm & cac vi tri 2,3,4,8) bao gom: 2,3,7,8-TCDD;
1,2,3,7,8-PeCDD; 1,2,3,4,7,8-HxCDD; 1,2,3,6,7,8-HxCDD; 1,2,3,7,8,9-
HxCDD; 1,2,3,4,6,7,8-HpCDD; OCDD; 2,3,7,8-TCDF; 1,2,3,7,8-PeCDF;
2,3,4,7,8-PeCDF; 1,2,3,4,7,8-HXCDF; 1,2,3,6,7,8-HXCDF; 2,3,4,6,7,8-
HxCDF; 1,2,3,7,8,9-HxCDF; 1,2,3,4,6,7,8-HpCDF; 1,2,3,4,7,8,9-HpCDF
va OCDF trong cac nén mau méi truong.
: AN :ﬁpjﬁ
y 4 (5) 3 z
(C‘Jn/ / © i (Cl)m
PCDD PCDF
Hinh 2.1. Cdu tao chung cia cac hgp chdt PCDD/Fs
2.2. Hoa chit, dung cu va thiét bi

2.3. Phwong phap liy miu, bio quan miu va thong tin miu

Trong pham vi luan 4n nay, 15 mau khong khong khi xung quanh va
15 mau tram tich dwoc thu thap tai 5 lang nghé tai tinh Bic Ninh: lang nghé
tai ché gidy, 1ang nghé tai ché thép, lang nghé tai ché nhém va hai lang
nghé ddc dong (cac mau lay tai 3 dia diém khac nhau cia mot lang nghé).
Dong thoi, 12 miu khi thai da dugc thu thap tai 4 10 ddt rac (trong d6 c6 2
10 d6t rac sinh hoat KTO01, KT02 va 2 10 dt rac thai cong nghiép KTO3,
KTO4 trén dia ban tinh Bac Ninh.



2.4. Phwong phap nghién ciru
2.4.1. Nghién ciru phirong phép phén tich PCDD/Fs trén thiét bi HRGC-HRMS
Céc hop chat PCDD/Fs dugc phan tich trén thiét bi sic ky khi ghép
nbi khdi phd phan gidgi cao HRGC-HRMS: DFS ciia hing Thermo
Scientific, My. Céac hop chat PCDD/Fs dugc dinh tinh dua trén thoi gian

Iuru va manh phé cua céc ion dac trung va dugc dinh lugng dua trén dudng

chuan xay dung theo phuong phap pha lodng dong vi va phuong phap noi

chuan. Cac két qua phén tich dugc tinh toan, xtr 1y boi phan mém chuyén

dung TargetQuan 3.0.
Bang 2.1. Piéu kién phin tich PCDD/Fs trén thiét bi HRGC-HRMS

TT |

Diéu kién

| Théng so

Sic ky khi

1 | Céttach TG-Dioxin (60 mx0,25 mmx0,25 um)
2 | Ché d6 bom Khéng chia dong
3 | Thé tich bom 2 uL
4 | Thoi gian bom 1 phat
5 | Nhiét do injector 280°C
6 | Khi mang He, d¢ tinh khiét 99,999%
7 | Luu lugng dong khi mang | 1,3 mL/phut
140°C (giit 2 phat), ting dén 228°C
. cn A (40°C/phat), sau d6 tang dén 290°C
8 E)hfgng trinh nhi€tdo cta |} corynhit) va tang 5°C/phat cho dén
' 315°C (gitr 9 phit).
Thoi gian phan tich 56,95 phut.
Khoi pho
9 | Nhiét d6 ngudn ion 250°C
10 | Nhiét do interface 290°C
11 | Thoi gian cit dung moi 19 phat
12 | Thé ion hoa 43 eV
13 | Cudng do dong nguon 0,3-0,9mA
14 | Ché d6 quan sat Quan sat chon loc ion - SIM
15 Ménh m/z quan sét
Chat | Ion dinh luong




m/z1 Logi m/z2 Lodi
2,3,7,8-TCDD 319,8965 M 321,8936 | M+2
2,3,7,8-TCDF 303,9016 M 305,8987 | M+2
1,2,3,7,8-PeCDD 355,8546 | M+2 | 355,8546 | M+2
1,2,3,7,8-PeCDF 339,8597 | M+2 | 341,8568 | M+4
2,3,4,7,8-PeCDF 339,8597 | M+2 | 341,8568 | M+4
1,2,3,4,7,8-HxCDD 389,8157 | M+2 | 391,8127 | M+4
1,2,3,6,7,8-HXCDD 389,8157 | M+2 | 391,8127 | M+4
1,2,3,7,8,9-HxCDD 389,8157 | M+2 | 391,8127 | M+4
1,2,3,4,7,8-HXCDF 373,8207 | M+2 | 375,8178 | M+4
1,2,3,6,7,8-HXCDF 373,8207 | M+2 | 375,8178 | M+4
1,2,3,7,8,9-HXCDF 373,8207 | M+2 | 375,8178 | M+4
2,3,4,6,7,8-HXCDF 373,8207 | M+2 | 375,8178 | M+4
1,2,3,4,6,7,8-HpCDD 4237767 | M+2 | 425,7737 | M+4
1,2,3,4,6,7,8-HpCDF 407,7818 | M+2 | 409,7788 | M+4
1,2,3,4,7,8,9-HpCDF 407,7818 | M+2 | 409,7788 | M+4
OCDD 457,7377 | M+2 | 459,7348 | M+4
OCDF 441,7428 | M+2 | 443,7398 | M+4
13C,-2,3,7,8-TCDD 331,9368 M 333,9339 | M+2
13C1,-2,3,7,8-TCDF 315,9419 M 317,9389 | M+2
13C,-1,2,3,7,8-PeCDD 367,8949 | M+2 | 367,8949 | M+2
13Cy,-1,2,3,7,8-PeCDF 351,9000 | M+2 | 353,8970 | M+4
13Cy,-2,3,4,7,8-PeCDF 351,9000 | M+2 | 353,8970 | M+4
13C1,-1,2,3,4,7,8-HXCDD 401,8559 | M+2 | 403,8530 | M+4
13C1,-1,2,3,6,7,8-HXCDD 401,8559 | M+2 | 403,8530 | M+4
13C1,-1,2,3,4,7,8-HXCDF 385,8610 | M+2 | 387,8580 | M+4
13C1,-1,2,3,6,7,8-HXCDF 385,8610 | M+2 | 387,8580 | M+4
13C1»-1,2,3,7,8,9-HXCDF 385,8610 | M+2 | 387,8580 | M+4
13C1,-2,3,4,6,7,8-HXCDF 385,8610 | M+2 | 387,8580 | M+4
13C1,-1,2,3,4,6,7,8-HpCDD | 435,8169 | M+2 | 437,8140 | M+4
18C1,-1,2,3,4,6,7,8-HpCDF | 419,8220 | M+2 | 421,8191 | M+4
13C1,-1,2,3,4,7,8,9-HpCDF | 419,8220 | M+2 | 421,8191 | M+4
13C,,-OCDD 469,7780 | M+2 | 471,7750 | M+4
3'Cl4-2,3,7,8-TCDD 327,8847 M - -
13C1,-1,2,3,4-TCDD 331,9368 M 333,9339 | M+2
13C1,-1,2,3,7,8,9-HXCDD 401,8559 | M+2 | 403,8530 | M+4




2.4.2. Nghién ciru quy trinh xir 1) mau

Nén mau
(khi thai.
khong khi

xung
quanh,
tram tich)

Khao sit chiét Ché tao hé
mau: ¢it lam
Thoi gian sach (¢t

» chi¢t Soxhlet || silica gel
(mau khi) da lop

- Chiét ASE ghép ndi
(mfiu tram cot t}}an

tich) hoat tinh)

oo

Lam sach .
Phén tich

trén hé cot .
—> tu ché » P(:DD/]jS
. N trén thiét
Lam giau bi
mau '

Hinh 2.2. Cic buéc téi wu quy trinh xir 1y mau

% Nghién ctru t61 vu qua trinh chiét mau

- Khao sat thoi gian chiét mau Soxhlet d6i v6i mau khi

Khao sat thoi gian chiét mau 10 gio, 12 gio, 16 gid, 18 gio va 20 gio

v6i nén mau tring thém chat chuén dong hanh bing phwong phép chiét
Soxhlet bang 300 ml hdn hop hexane: DCM (4:1).
- Khao sat phuong phap chiét dbi véi mau tram tich

Bang 2.2 Pidu kién chiét mau tram tich bang phwong phap chiét

Soxhlet va ASE

Piéu kién Chiét Soxhlet Chiét ASE
Dung moi 300 mL hén ho;
) Hex:DCM (4:1, \/F/)v) Toluen, 30 mL
Thoi gian 16-24h 17 phat véi 1 vong chiét (gia
chiét nhiét 5 phat, gir 10 phat)
Nhiét do <111°C 150 °C
Ap suat Khéng khi 1500 psi

o

% Nghién ctu t8i uu hé cot 1am sach mau méi truong

Hé 1am sach miu thu c¢6ng duoc phat trién trén co s hé 1am sach cia
hang Supelco, My bao gdm cot silica gel da 16p ghép ndi cot than hoat tinh
VGi cac thdng sb kich thuge va thanh phan dwoc dua ra trong hinh 2.3.




© 13 cm

m 01z

3g NSO
([ 10%AgNO; + silica gel )_-

[ 0.9g Silica gel ]

2204 H,SO, + Silica gel

em

4496 H,80, + Silica gel

[ 0,98 silica gel ]

3g 296KOH + silica gel
0,9g Silica gel

[ Bang ty tinh ]

Cot silica gel da lop Cot than hoat tinh
Hinh 2.3. Cdu tgo hé 1am sach tw ché
Cac thi nghiém khao sat xay dung hé cot tha cong lam sach mau moi
truong duoc dua ra trong so do hinh 2.4.

| Cotsilicageldalop ¢ >| Cot than hogt tinh
v v
Khao sat thé tich dung moi nira giai Khao sat khoi lugng vat li¢u than
hoat tinh
y v
Khao satkhoi luong V?[ liéu 22%H,S 04 Khao sét thé tich dung méi rira giai
+ silica gel (mau khi thai)

v
Khao sat khdi luong vat lidu 44%H,S04
+ silica gel (mau khi thai)

i
v
Khéo sat khoi lugng vt liéu
10%AgNO3 + silica gel (méu trdm tich)

Hinh 2.4. So' d6 c4c thi nghiém khdo sat téi wu hé cét 1am sach tw ché
2.4.3. Nghién cuu xdc nhdn gia tri si dung cua phwong phdp phan tich
PCDD/Fs

Sau khi tdi uu quy trinh xtr Iy mau, cic thong sd gi6i han phéat hién



(MDL), gi6i han dinh Iwgng (MQL) ctia phuong phap, d6 dang, do lap lai,
d6 tai 1ap dwoc danh gia nhiam xac nhan gia tri st dung cta phuong phap
phan tich PCDD/Fs trong cac nén mau: khi thai, khdng khi xung quanh va
tram tich theo tiéu chi ciia AOAC.
2.4.4. Nghién citu xdc dinh PCDD/Fs trong cdc nén mau thu thdp
% Nghién ciru x4c dinh ham lugng PCDD/Fs trong mau khi va trim tich

Ham lugng tong d6 doc tuong duong (TEQ) cua PCDD/Fs trong cac
nén mau khi thai, khéng khi xung quanh va tram tich duoc tinh toan dua
trén nong do cia cac dong loai PCDD/Fs va hé s6 doc twong duong (TEF)
tuong tng ciia dong loai d6 do T6 chic Y té Thé gigi (WHO) ban hanh
nam 2005.

TEQzZCiXTEFi (2.1)

Néng d0 cac déng loai khong dinh luong dugc dugce gan gia tri béng 0
khi tinh toan TEQ.
< Ubc lugng mirc dd phat thai PCDD/Fs tir mau khi thai

Heé s6 phat thai (EF) va luong phét thai hang nim (EA) cia PCDD/Fs
trong cac mau khi thai 6ng khoi tir cac dia diém nghién ctru dugce tinh toan
thong qua cac théng sd quan trong 1a ham luwong PCDD/Fs Ci
(PgTEQ/Nm?) ciing nhu céc thong sb luu lwong khi thai F (Nm3/h), mirc
cong suat C (tin/h), thoi gian van hanh trung binh T (h/nam):

) CyixF
EF TEQ/tan) = 2.2
(ugTEQ/tan) Cx10° (2.2)
EFxCxT
EA (gTEQ/nam) = T (2.3)

% Budc dau rii ro phoi nhiém PCDD/Fs tir mau khong khéng khi xung
quanh ’
Trong nghién ctru nay, rui ro cuia PCDD/Fs doi voi stc khde con

nguoi duge xem xét thdng qua con duong hit phai PCDD/Fs tir cic mau
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khéng khong khi xung quanh. Liéu hit phai hang ngay dbi voi tré em va
nguoi 16n DID (pgTEQ/kg/ngay) = CTV;EF phu thudc vao C la tong
nong d6 TEQwrozoos trong khong khdng khi xung quanh (pg TEQ/md), IR
la téc do hit phai hang gio ddi voi nguoi 10n va tré em (lan luot 14 0,83
m¥h va 0,4 m3h); ET 1a thoi gian tiép xtic (24 gid) va BW 14 cin ning
trung binh cua nguoi 16n (70kg) va tré em (15kg).

Ngoai ra, rii ro ung thu do hit phai trong sudt cudc doi (trung binh 70
niam) ddi véi cu dan cua khu vue nghién ctru dugc ude tinh bang céch sir
dung hé sé phoi nhiém man tinh (CE) va hé sé d6 dc (SF) bang phuong
trinh: Rui ro ung thu (CR) = CExSF.

2.4.5. Phuwong phdp xir Iy 56 liéu

Nong do cac chat phén tich di duoc tinh toan va hiéu chinh theo do thu
hoi cia cac chat chuan dong hanh '3Cy, twong mg théng qua phan mém xir
ly s6 liéu phan mém TargetQuan 3.0.

Céc sb liéu phan tich duogc tinh toan va xtr 1y trén phan mém phan
mém Microsoft Excel 2019, phan tich thong ké duoc thyc hién trén phan
mém thdng k& Minitab 21.4.2.0 va SPSS 20

CHUONG 3. THAO LUAN KET QUA
3.1. Két qué nghién ciru phwong phap phan tich PCDD/Fs trén thiét bi
HRGC-HRMS
3.1.1. Sdc do va thoi gian luu ciia cac dong logi PCDD/Fs

Thoi gian luu cta cac dong loai PCDD/Fs ting khi ting mirc do clo
hoa trong phan tir. Su sai khac vé thoi gian luu ctia 15 cdp chét phan tich —
chuén dong hanh twong g tai diém MCS1 nam trong khoang tir 0,6 — 3 s
(<6 s) dap umg yéu cdu cia phuong phap tiéu chuén. Ty 1¢ tin hiéu/nhiéu
clia tat ca cac chat déu 16n hon 3 dam bao kha ning phat hién cac ddng loai

PCDD/Fs. Ty 1¢ da dang ion dbi voi cac pic tin higu da duoc danh gia dé
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phu hop véi sy da dang vé& mit ly thuyét va sy thay ddi trong cac hé sb dap
g d6i véi cac dung dich chuan tham chiéu trong mot 1an chay duoc gidi
han & mirc 15%.

Bing 3.1 Thoi gian lwu sic ky ciia cac chat chuan PCDD/F va chat
chuan dong hanh *Cy,

£ TG luu | Ty lé tin Tylé2
SUY LD (phat) | hiéw/nhidu | manh ion
1 | ®Ci,1,234-TCDD 24,03 948 0,83
2 | 23.78-TCDF 24,35 12 0,69
3 | ©C,,-2.3,7,8-TCDF 24,34 301 0,84
4 | 2.3,7.8-TCDD 25.16 7 0,66
5 | ©C1»-2,3,7,8-TCDD 25,12 174 0,81
6 | 1,2,3.7,8-PeCDF 30,04 46 145
7 [ C,,-1,0,3,7,8-PeCDF 30,02 244 165
8 | 23,4.7.8-PeCDF 32,04 87 147
9 | ©Cy-2,3,4,7,8-PeCDF 32.00 948 1,60
10 | 1,2,3.7,8-PeCDD 32,41 48 1,70
11 | ©C,,-1,2,3,7,8-PeCDD 32.36 121 163
12 | 1,2.3.4,7,8-HXCDF 37.76 13 127
13 | BCy,-1,2,3.4,7,8-HXCDF 37,71 226 0,49
14 | 1,2,3.6,7,8-HXCDF 37.08 47 132
15 | C,,-1,2,3,6,7,8-HXCDF 37,96 273 0,57
16 | 2,3,4.6.7,8-HXCDF 39,58 35 1.22
17 | BC1,-2,3,4,6,7,8-HXCDF 39,53 234 0,53
18 | 1,2,3,4,7,8-HXCDD 39,78 29 136
19 | ©C,2-1,2,3,4,7,8-HXCDD 39.76 153 1.25
20 | 1,2,3.6,7,8-HXCDD 40,00 27 132
21 | BCy,-1,2.3,6,7,8-HXCDD 39,96 149 123
22 | 1,2,3.7,8,9-HXCDD 20,71 40 131
23 | BC,,-1,2,3,7,8,9-HxCDD 20,69 151 1.30
24 | 1,2,3.7,8.9-HXCDF 41,44 45 135
25 | BCy,-1.2,3,7,8,9-HXCDF 41,40 151 131
26 | 1,2,3.4.6,7,8-HpCDF 44,95 36 0,94
27 | ©Cy,-1,2,3,4.6,7,8-HoCDF | 44,94 211 0,47
28 | 1,2,3.4,6.7,8-HpCDD 4733 31 1,01
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£ TG luwu | Ty I€ tin Tylé2
SUv s (phat) | hiéw/nhidu | manh ion
29 | BC1-1,23.46,7,8 HpCDD | 47,30 194 1,05
30 | 1,2,3,4.7,89-HpCDF 48,25 25 117
31 | °C,-1234789HpCDF | 48,22 151 0,47
32 | OCDD 53,47 42 0,89
33 | °C,-OCDD 53,45 211 0,90
34 | OCDF 53,69 19 0,91

3.1.2. Két qua cdc duong chudn, gioi han phat hién va gioi han dinh luvong
PCDD/Fs trén thiét bi HRGC-HRMS
Céc dudng chuan déu co do tuyén tinh cao (R%>0,999) cho thiy c6 mdi

quan hé tuyén tinh giira tin hiéu do va néng do chit trong khoang nong do
khao sat. Céc gié tri LOD cua cac ciu tir trén thiét bi HRGC-HRMS dao
dong tir 0,035 - 0,577 pg/uL, twong Gng voi gia tri LOQ cua thiét bi khoang
tr 0,107 - 1,75 po/uL.
3.2. Két qua nghién ctru quy trinh xir Iy miu khi va trim tich dé phén
tich PCDD/Fs

3.2.1. Két qua t6i wu qud trinh chiét mau

K/
0‘0

Két qua khao sat thoi gian chiét Soxhlet dbi v6i mau khi

10

8
6

D{ thu hai (%)

E1(10h)

0
0
0
40
20
0

E2 (12D) E3 (16h) E4 (18h) ES(20D)

Thoi gian chiét Soxhlet

Hinh 3.1 g thu héi trung binh cdc chit chuan dong hanh twong ting
thoi gian chiét Soxhlet khac nhau
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Nhin chung khi ting thoi gian chiét, ¢ thu hoi cua cac chat c6 xu
huéng ting va dat t6i wu khi thoi gian chiét dat 16 gid voi gia tri do thu hoi
trung binh cuia cac chét chuin dong hanh dat 89,4%, do 1éch chuan 4,4%.

% Khao sat phuong phap chiét mau tram tich
mm Chiét Soxhlet

Em Chiét ASE
= Ad

120

100

=

)
-1
2
=
S
8

Hinh 3.2 g thu héi chat chuan **Ci,trong méu tram tich véi hai
phwong phdp chiét Soxhlet va ASE (n=3)

Phuong phap chiét ASE c¢6 wu diém hon so véi chiét Soxhlet Ia gitp
giam dang ké luong dung mdi sir dung va giam thoi gian chiét mau dong
thoi cac gia tri do thu hoi cua chét chuan déng vi PCDD/Fs thu dugc déu
nam trong khoang tham khao cua phwong phap tiéu chuan US EPA 1613 va
EN 1948-2.

Tir két qua cac thi nghiém t6i wu quy trinh chiét mau, phuong phap
chiét ap dung cho mau khi (khong khi xung quanh, khi thai) 1a phuong
phép chiét Soxhlet bang 300 mL hdn hop dung méi hexane:DCM (4;1)
trong 16 gid. Phuong phéap chiét t6i wu v6i nén mau trim tich 1a phuong
phap ASE str dung dung mdi toluene.

3.2.2 Két qua 16i wu hé cét lam sach mau

% Két qua cac thi nghiém tdi wu hoa cot than hoat tinh
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Khao sat khéi lwong vat liéu than hoat tinh: Khao sat cac khéi lugng

vat lidu than hoat tinh véi 4 6t nhdi lan luot 12 0,6g; 0,8g; 1,09 va 1,2g. Po
thu hdi ctia cac chat chuan dong hanh thu duoc & cot A2 (twong duong 0,8g
than hoat tinh) dat gia tri t8i wu, ndm trong khoang tir 62,5 - 103%.

120 = Al(0Gz) W A3(1.0g)
m A2(0.8g) 1 A4(1.2g)
100
g 80
=
= g0
=
£
-
| 40
20
o
P SFEF A S SFSLSSA,SFEFEFSESESSEES
SF SIS S S S S S S S S
AT aRY R o7 R R R R R R R RS P
AT AATAY AY AT AT AP AT AV AT ¥ Y Y Y
A2 q® o e b ot e e e AT QN g A
BT RN SN U R N PSR SRS
hAE OIS INSINSEN SEN oY SN P A it
RESHE AY Y AT N N 2
< 60 20 00 e e R0 NE AT N

Hinh 3.3 So sdnh d@é thu hai cac chat chudn dong hanh khdo sat khoi
luwrong cot than hogt tinh

Két qua khéo sat thé tich dung méi rira gidi cot than hoat tinh: Khao

sat 9 phan doan rira giai trén cot than hoat tinh bang dung méi toluene. Két
qué thu duoc tir hai phuong phap tiéu chuan US EPA M1613 va M23 déu
tuong ty nhau do d¢ thu hdi tdi wu clia cac chat chuan dong hanh khi thé

tich dung méi rira giai sir dung 1a 150 mL.

1204

I (S0ml) e FE2Sml) e F7(25ml) 100
F2(25ml) mem FS(25ml) mem (25 ml)
- FIOSmL) W F6(25ml) e F9(25ml)

100
80~

80

T

&
1

B thu hbi (%)
B thu hdi (%)

e ED(SOmL) W E4(2Sml) e ET(25ml)
E2(25ml) mem ES(2Sml) wem ES(25ml)
= E325ml) mem E6(Q2Sml) . E9(25ml)

Hinh 3.4 So sanh dé thu héi cdc chét chudn *Ci, M23 va M1613 cac
phdn doan rira gidi cgt than hoat tinh
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Két qua qua trinh khao sét t6i wu hoa diéu kién l1am sach trén cot than
hoat tinh cho thay thanh phan cot than hoat tinh bao gom cac phan 16p bong
thay tinh, 3g Na,SOa, 0,8g than hoat tinh, 3g Na;SO4 va 150 mL dung méi
toluene dwoc ding dé rira giai cac hop chit PCDD/Fs ra khoi cot than hoat
tinh trong quy trinh 1am sach mau méi truong.
< Két qua cac thi nghiém t6i wu hoa cot silica gel da 16p

Két qua khao sat thé tich dung méi rira gii cot silica gel da 16p: Dung

mdi sir dung cho qua trinh rira giai cac hop chit PCDD/Fs ra khoi cot silica
gel da 16p 14 hdn hop hexane:dichloromethane (95:5, v/v) Véi thé tich ti wu
1a 50 mL do céc chit chuan dong hanh duoc rira giai gan nhur hoan toan,
v6i hiéu sudt nam trong khoang 81% dén 111% (M23) va tir 70,3% dén
110% (M1613).

1204

- s
-G

= El omm E3
= E2 e B4

= Fl 120
1004 = P2
- F3
= F4

= F5
L

Dj thu hdi (%)

B thu hdi (%)

9 3 9 K o $ o § o
& ¢ e SO < A
& & *‘g& o o & & & F

& &

o SR NF N
> g RPN
oU % -

Hinh 3.5 D¢ thu héi cic chat chuin **C1, M23 va M1613 qua 6 phan
doan rira gidi cét silica gel da lop

Két qua khao sét khdi lwong H,SOqtsilica gel: Khi khéi luong 22%
H,SO,+Silica gel 1a 7g, d6 thu hdi cac chat chuin dong hanh nam trong

khoang cho phép ciia phuong phép tiéu chuin EN 1948-2, dam bao yéu ciu
phan tich. Khi khéi luong vat liéu 44%H,SO4+Silica gel la 5g, gia tri do
thu héi trung binh thu dugc cua cac chit chuan dong hanh 1a cao nhat
(83,5%), Vi vay gia tri nay duoc lya chon dé thém vao cot silica gel da 16p
cho nhiing khéo sat tiép theo.



P§ thu hdi (%)
s 2 0z § %
P§ thu hdi (%)

5

=
1

KT8i4g) KT9(45g) KT10(Sg) KTII(5,5g) KTI2(6g) KT13 (6.5g) KTl (4g) KT2(452) KT3(5¢) KT4(5.52) KT5(6g) KT6(652) KT7(Tg)
22% H2S0q+ silica gel 44% H2SOs+ silica gel
Hinh 3.6 Gid tri dp thu héi trung binh ciia cdc chdt chuin *Cy, thém vao
cdc mdu khi théi khéo sdt khoi lwong H,SO,+Silica gel

Két qua khao sat khéi lwong AgNOs+silica gel: Pbi voi mau tram tich

lam sach trén cot 2,5g vat liéu 10%AgNOs+Silica gel, do thu hoi cac chat

chuan 3Cy, 12 t6i wu va dam bao cac gia tri thu hdi nay déu nam trong
khoang tham khao cua phuong phép tiéu chuin US EPA 1613,

80

60

40+

D) thu hdi (%)

20

TT1(2,5¢) TT2(3g) TT3(3,5¢) TT4(4g) TT5(45g) TT6(5g)

Hinh 3.7 So sanh dg thu héi trung binh cac chdt chudn *Cy, thém vao
madu tram tich khdo sat khéi lweng 10%AgNO3+Silica gel
Két qua khao sat khdi lwong ba phan 16p vt liéu trén cot va thé tich
rira giai cot silica gel da 16p cho thdy: khdi lwong cac 16p khao sat bao gom
79 vat liéu 44%H,SO4+Silica gel, 5g vat liéu 22%H,SO04+Silica gel, 2,5¢
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vat liu 10%AgNO3+Silica gel v6i thé tich dung méi ria giai dugc lya
chon 1a 50mL hon hop dung méi hexane:DCM (95:5).
% Két qua danh gia hiéu qua lam sach cua hé cot tu ché

So sanh két qua phan tich hai mau khi thai va hai mau tram tich su
dung hai hé cot 1am sach: hé cot Supelco va hé cot tu ché. Két qua so sanh
bang kiém dinh Wilcoxon cho thdy hiéu qua lam sach cua hé cot 1am sach
la trong duong nhau dbi véi cac mau khi thai va mau tram tich. Do do,
phuong phap lam sach st dung hé cét lam sach tu ché da tdi wu hoan toan
dap tng yéu cau phan tich PCDD/Fs trong cac nén mau khi (bao gdbm khi
thai va khong khi xung quanh) va nén mau tram tich.
3.2.3. Quy trinh phan tich PCDD/Fs trong nén mdu méi truong

Mau khi thai
(XAD-2+GFF)
Mau khi xung quanh
(PUF+QFF)

50puL chuan
dong hanh ~ —*
2-4 ng/mL

50uL chudn
dong hanh
2-4 ng/mL

Miu trim tich
(5g mau khd)

-+«

Chiét Soxhet 16h vai 300 mL hdén hop
Hex:DCM (4:1. v/v)

! !

Chiét ASE v&i dung méi toluen

| Co6 quay chian khong dich chiét v& 1-2 mL l
| Chuyén médu 1&n hé cot ghép ndi (¢ot silica gel da 16p phia trén ¢dt than hoat tinh) ‘

l

| Rira giai bing 50 mL hdn hop Hex:DCM (95:5, v/v) |'""“

l

‘ Thao ¢t silica gel. lam sach trén cét than hoat tinh |

Thai bo p]l?\n

dung moi

|
! }

| F1: 150 mL hexan | | F2: 150 mL toluen |
| I'hai bo ‘ I C6 can dudi dong khi N2 |

Phén tich trén thiét bi

HRGC-HRMS

Hinh 3.8 So' dé quy trinh phan tich PCDD/Fs trong mdu méi truwéng
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3.3. Két qua xac nhin gia tri sir dung cia phwong phap phan tich
PCDD/Fs trong cac nén miu moi trrong
3.3.1. Két qud xdc nhdn gid tri sit dung cia phiong phdp phan tich
PCDD/Fs trong mau khi thdi

Két qua xac nhan gia tri sir dung ciia phuong phép phan tich PCDD/Fs
trong mau khi thai cho thay gi6i han phat hién (MDL) va gi6i han dinh
luong (MQL) & mirc thip, véi MDL nam trong khoang tir 0,04-0,34
pg/Nm? va do thu hdi cua cac chat chuin dong hanh 3Ci; nim trong
khoang 73,4% dén 86,5%. Phuong phap cho théy d6 chum cao vadi d6 1éch
chuan twong ddi ctia 17 dong loai PCDD/Fs trong cac thi nghiém lap lai va
tai 1ap nam trong khoang twong tng tir 2,4% dén 4,9% va tir 3,7% dén
6,2%. Do d6, phuong phap nay hoan toan dap ung yéu ciu dua ra clia cac
phuong phép tiéu chuan va phtt hop cho phan tich PCDD/Fs trong nén mau
khi thai v&i do chinh xac duge dam bao.
3.3.2. Két qud xdc nhdn gid tri sit dung cia phiong phdp phédn tich
PCDD/Fs trong mau khong khi xung quanh

Két qua Xac nhan gié tri sir dung ctia phuwong phap phéan tich PCDD/Fs
trong mau khong khong khi xung quanh véi cac thong s gidi han phat hién
clia phuong phap & mirc 0,2-1,7 fg/m?, gii han dinh luong tir 0,5 fg/m3 dén
5,8 fg/m?3 d6i v6i 17 dong loai PCDD/Fs, d6 thu hdi cao tir 62,7%-83,6% va
d6 chum tdt (cac gia tri RSD lap lai tir 2,5% dén 8,3% va RSD tai lip tir
4,5% dén 11,2%) cho thiy phwong phép dap ing yéu cau va c6 thé ap dung
cho phan tich mau thuc té voi do tin céy cao.
3.3.3. Két qud xdc nhdn gid tri sit dung cua phiong phap phan tich
PCDD/Fs trong mdu tram tich

Céc thong sd xac nhan gia tri st dung ciia phuong phap phan tich
PCDD/Fs trong nén mau trim tich cho thay: gii han phat hién ciia phuong
phap ddi v6i 17 dong loai déu & mirc thap, nam trong khoang tir 0,01-0,08
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pg/g, 6 thu hdi nam trong khoang 62,5-91,1% va do chum t6t (RSD lip lai
va tai lap lan luot nam trong khoang 1,1% dén 3,7% va tir 3,8% dén
10,1%). Cac két qua danh gia PCDD/Fs trong cac miu vat liéu chuin nim
trong khoang cong bd cua hing san xuit va mau thr nghiém thanh thao
qudc té cho két qua z-score nam trong khoang -1 dén 1. Nhiing két qua thu
duge chimg minh quy trinh phan tich PCDD/Fs trong nén mau tram tich
trong ludn 4n nay c6 do chinh xac cao va c6 thé ap dung trong phén tich
mau thuc.

3.4. Két qua phan tich ham lwgng PCDD/Fs trong cic nén miu méi
truong

3.4.1. Ham lwong PCDD/Fs trong mau khi thai

Két qua phan tich cho thay 17 dong loai PCDD/Fs déu phat hién va
dinh lugng duoc & cac mau khi thai & mic 16n hon gi6i han dinh luong cua
phuong phap. Ham luong TEQ trong cic mau khi thai tai 4 10 dét KTO01,
KT02, KT03, KT04 dao dong tir (176+19,0) pgTEQ/Nm? dén (2488+174)
pgTEQ/Nm?.

Céac mau KT01, KT02, KT04 ¢ cau hinh TEQ tuong dong, ty 1¢ phan
tram trung binh (£ SD) ciia PCDD/Fs d6i v6i TEQ giam theo thir tu sau:
1,2,3,7,8-PeCDD (29 + 45%) > 2,3,4,7,8-PeCDF (22 + 1,6%)
1,2,3,4,78-HXCDF (8,0 += 19%) = 1,2,3,6,7,8-HXCDF (8,2
1,3%)~2,3,4,6,7,8-HXCDF (8,0 £ 2,1%) > 2,3,7,8-TCDF (3,7 £ 0,5%) =
2,3,7,8-TCDD (5,3 + 2,1% ). P6i v6i mau KT03, cdu hinh TEQ duoc dong
gop chinh boi dong loai 1,2,3,7,8,9-HxCDF (32%), tiép theo 1a 2,3,7,8-
TCDF va 2,3,4,6,7,8-HxCDF véi ty 1¢ 11%.

3.4.2. Ham lwong PCDD/Fs trong mau khong khi xung quanh

Hau hét 17 déng loai PCDD/Fs déu duoc phat hién ¢ tAt ca cac mau,
riéng dong loai 2378-TCDD khéng phat hién dwoc trong mau KXQO03 tai
lang nghé tai ché nhém. Tong ham lugng PCDD/Fs trong 15 mau khong

\Y

I+
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khong khi xung quanh dao dong trong khoang tir 989 pg/m® dén 17634
fg/m® (trung binh 7224 fg/m®). Ham lugng TEQ-PCDD/Fs trong 15 mau
khong khong khi xung quanh nam trong khoang tir 40,2 fgTEQ/m? dén 453
fgTEQ/m? (trung binh 258 fgTEQ/m3) va giam dan & cic lang nghé theo
thw tu tai: Lang nghé duc dong 1 > Lang nghé diic dong 2 > Lang nghé tai
ché thép > Lang nghé tai ché gidy > Lang nghé tai ché nhdm.

OCDD 1a dong loai déng gop ty 1& 16n nhét vao tong ham luwong
PCDD/Fs trong hau hét cac mau khong khi xung quanh thu thap tai cac
lang nghé, dao dong tir 13,8% dén 78,6%, riéng ddi voi lang nghé diic dong
1, OCDF la dong loai dong gop nhiéu nhat vao tong ham luong PCDD/Fs.
Pong loai 1,2,3,4,6,7,8-HpCDF chiém ty 1¢ 16n thir hai vao tong ham luong
PCDD/Fs tai hai lang nghé duc dong tuong tmg v&i cac gia tri trung binh 1a
12,5% va 17,1%.

3.4.1. Ham lwong PCDD/Fs trong mau tram tich

Téng ham luong cia PCDD/Fs nam trong khoang tir 8,34 dén 698
pg/g trong 15 méau tram tich. Ham luong TEQ-PCDD/Fs trung binh tai 5
lang nghé nam trong khoang tir 0,821 pgTEQ/g dén 66,8 pgTEQ/g. Trong 5
lang nghé, mau trim tich thu thap tai lang nghé tai ché gidy c6 ham lugng
PCDD/Fs ciing nhu ham luong TEQ cao nhit. Cau hinh ham lugng tong
PCDD/Fs trong cac mau trdm tich cho thdy ddng loai OCDD chiém ty 1¢
cao nhét (19% dén 52%), dong phan doc hai nhit 1a 2378-TCDD chi dong
gop mot ty 1& nho vao tong ham lwgng PCDD/Fs trong cac mau tram tich,
trung binh khoang 0,4%.

PCDFs la thanh phan dong gop chinh véo gia tri TEQ trong mau tram
tich tai lang nghé tai ché thép (93%) va lang nghé dac dong 1 (65%). Trong
khi d6, PCDDs lai dong gop phan 16n vao gia tri TEQ cia miu trim tich tai
lang nghé tai ché nhom. Doi véi cac miu trim tich 1y tai lang nghé tai ché

gidy va lang nghé duc dong 2, mirc do dong gop ctia PCDDs va PCDFs vao
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tong TEQ 1a trong duong nhau, trong d6 hai dong loai chiém ty 1& cao nhét
12 1,2,3,7,8-PeCDD (35-41%) va 2,3,4,7,8-PeCDF (19-24%).
3.5. Két qua buéc diu danh gia mirc d9 phat thai va rii ro doi véi sirc
khéde con ngudi do PCDD/Fs
3.5.1. Két qua buéc dau danh gia mike dg phdt thai ciia PCDD/Fs tir mdu
khi thai

Bang 3.3 U6c tinh EF va EA ciia PCDD/Fs trong cac méu khi thai

e vs sk Ly en x EF EA
Loai lo dot Ki hi¢u mau (ugTEQ/tAn) (2TEQ/niim)
Lo dbt rac (Ln"_s3()’ 1, KTO1 343+53 0,074 + 0,011
thai cong —
nghiép E}‘;;‘; 2, KT02 137+015 | 0,010+ 0,001
Lodétrac | 0O 1,KTO3 332424 0,199 + 0,014

Y (n=3)
thai sinh L6562 K704
hoat (n"zg‘)’ ’ 8,35+ 1,75 0,040 + 0,008

Gia tri EF trung binh dao dong tir 1,37 dén 34,3 pg TEQ/tan, gia tri EF
c6 su chénh léch dang ké gilta cac 1o ddt cung loai. Gia tri EF cao nhat
dugc wée tinh cho mot 10 d6t rac thai cong nghiép KTO1 (trung binh 34,3
ng TEQ/tan), tiép theo 1a 10 ddt rac thai sinh hoat KT03 (trung binh 33,2 ug
TEQ/tan). Trong khi 10 6t KTO1 c6 hé s6 phat thai 16n nhét thi luong phat
thai hing nam cua 10 d6t KTO03 lai 16n nhét (trung binh 0,199 gTEQ/nim).
3.5.2. Két qua budc dau dinh gid rii ro sirc khée ciia PCDD/Fs tir mau
khéng khi xung quanh

Liéu hit phai hang ngay ddi voi nguoi 16n tai 5 lang nghé dao dong
trong khoang tir 0,004+0,001 dén 0,042+0,002 pgTEQ/Kg/ngay. Ddi voi tré
em, mic phoi nhiém qua duong ho hap hiang ngay dao dong tir
0,010+0,002 dén 0,094+0,004 pgTEQ/kg/ngdy. Tt ca cac gia tri déu thap
hon lugng tiéu thu hang ngay c6 thé chdp nhan dugc (TDI) qua dudng hit
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phai la 0,1-0,4 pgTEQ/kg/ngay theo WHO. Gia tri rti ro ung thu udce tinh
tai 5 lang nghé nam trong khoang 3,04x10°® dén 3,08x10°. Céac gia tri rai
ro ung thu do PCDD/Fs trong cac mau khéng khi xung quanh trong pham
vi luan 4n nay déu nam trong khoang chip nhan duoc 10 d¢én 10 theo co

quan bao v¢é mdi truong My - US EPA.
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Hinh 3.9 Céc théng sé danh gia riii ro: liéu hit phai hang ngay (DID),
rii ro ung thir do PCDD/Fs trong cac mdu khong khi xung quanh

KET LUAN
1. Phat trién, t6i uu hé cot 1am sach mau tu ché trong phong thi nghiém bao
gdm cot silica gel da 16p ghép ndi véi cot than hoat tinh ap dung ddi véi
cac nén miu moi trudng.
2. Cac thong s6 xac nhan gi4 tri st dung cua phuong phap phan tich
PCDD/Fs trong c4c nén mau khi thai, khong khi xung quanh, tram tich bao
gdm gidi han phat hién, gidi han dinh lugng cua phuong phap phan tich, do
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thu hdi, d6 13p lai, tai 1ap déu dép ung yéu cau phan tich cua cac phuong
phap tiéu chuan va tiéu chi cia AOAC. Ngoai ra, két qua phan tich mau vat
liéu chuan (CRM) nam trong khoang tham khao ctia nha san xuat va mau
tram tich thir nghiém thanh thao c6 gia tri z-score nam trong khoang -1 dén
1 da ching minh tinh chinh xac cta phuong phép phén tich PCDD/Fs trong
mau tram tich noi riéng va mau mdi trudng ndi chung.

3. Ap dung quy trinh phén tich da duoc t6i wu vao phan tich 17 dong loai
doc PCDD/Fs trong cac nén mau khi thai, khdng khi xung quanh, trim tich
thu thap tai Bic Ninh. Ham luong TEQ trong cic mau khi thai tai 4 10 dt
chat thai dao dong tir (176+19,0) pgTEQ/Nm® dén (2488+174)
PgTEQ/Nm?. Mirc ham lugng TEQ-PCDD/Fs trong cac mau khdng khong
khi xung quanh tai 5 lang nghé trong khoang tir 40,2 fgTEQ/m? dén 453
fgTEQ/m® trong d6 gié tri cao nhat thu duoc tai hai lang nghé tai ché/dic
ddng. Tuy nhién, trong s cac mau trim tich ciing khu vuc nghién ctru véi
méau khong khéng khi xung quanh, lang nghé tai ché gidy c6 mirc ham
luong TEQ-PCDD/Fs cao hon so véi ca khu vuc khac (66,8 pgTEQ/Q).

4. Bu6c dau ude lugng mirc do phat thai tir cac mau khi thai va danh gia rui
ro PCDD/Fs d6i véi sirc khoe con ngudi tir cac mau khong khdng khi xung
quanh. Gié tri hé s6 phat thai dao dong tir 1,37 dén 34,3 ng TEQ/tAn va gia
tri leong phat thai hang nim tir 04 10 d6t rac nam trong khoang tir 0,010
dén 0,199 gTEQ/nam. Rui ro phoi nhiém PCDD/Fs tir mau khdng khi xung
quanh udc tinh théng qua con duong hit phai. Két qua cho thay, lugng phoi
nhiém udc tinh hang ngay (DID) ¢ tré em cao hon khoang 2,5 1an so véi &
nguoi 16n. Cac gia tri lidu hit phai hang ngdy DID va rui ro gdy ung thu
wdc tinh déu nim dudi ngudng tdi da chdp nhan dugc, cho thiy murc do rui
ro sirc khoe cua cac hop chat PCDD/Fs trong khdng khi xung quanh tai cac
lang nghé ¢ Bic Ninh |a khéng dang lo ngai d6i voi dan cu sinh séng tai
cac khu vuc nay.
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KIEN NGHI

Nghién ctru di xdy dung hé cot lam sach ty ché nhiam phan tich
PCDD/Fs trong cidc mau mdi truong véi quy mod phong thi nghiém. Viéc
mo rong huéng nghién ctu dbi véi cic hop chit POPs khic ngoai
PCDD/Fs nhu PCBs dong phing hay cac hop chat tuong tu dioxin nhu dI-
PCBs 1a can thiét nham cai tién quy trinh phan tich dong thoi cac hop chat
nay.

Sé lugng mau nghién ctru trong luan an con han ché, do do, dé co
nhitng danh gi4 mang tinh tong quat va toan dién hon, can mé rong pham
vi nghién ciru thém cac lang nghé khac trén dai ban tinh ciing nhu cac nén
mau khac nhu mau dat, mau thuc phém tai cac khu vuc nay.

Viéc quan tric thudng xuyén, lap dat cac hé thong xir Iy khi thai, nudc
thai dat tiéu chuin tai cac lang nghé ciing nhu viéc ban hanh quy dinh vé
ham lugng phat thai cho phép cia PCDD/Fs 14 viéc lam can thiét dé han
ché nguy co anh huéng ciia nhém chat nay dén méi truong ciing nhu suc

khoe con nguoi.





