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SUMMARY

STUDY ON ESTABLISHING A PROCEDURE FOR ANALYSIS OF PCBs IN MARINE
SEDIMENT SAMPLES USING GAS CHROMATOGRAPHY WITH ELECTRON
CAPTURE DETECTOR (GC-ECD)

Polychlorinated Biphenyls (PCB) is one of 12 groups of Persistent Organic Pollutants (POPs) that the
Stockholm Convention regulates for safe management, emission reduction and progress towards complete
disposal since 2004. The use of PCBs in industry (e.g., capacitors and transformers, heat transfer and anti-
hydraulic agents, explosion-proof additives, in paint resins, long-lasting pesticides, etc.) can lead to their
significant residues in environments such as soil, water and sediment. In this study, PCBs in the marine
sediment samples collected from the coastal area beside Dinh An, Tran De estuaries (Hau River) in Soc
Trang province was determined using gas chromatography with ECD detector. The study on selection of
sediment samples preparation was implemented for getting better recovery efficiency. The established
procedure for PCBs analysis showed that the detection limit of method (MDL) and the quantification limit of
method (MQL) of seven congeners were in the range of 0.051-0.060 pg/kg and 0.168-0.196 pg/kg,
respectively. The recovery was achieved from 70 to 120% with a relative standard deviation (RSD) lower
than 15%, and the relative error was about 10.3% with the analysis of a certified reference material (CRM).
The procedure for analysis of PCBs is thus sufficiently accurate, reliable and applicable to evaluate PCBs in
marine sediment samples. The content of PCBs in the above - mentioned samples ranged from 0.21 + 0.02 to
57.22 £ 6.40 pg/kg.

Keywords: Polychlorinated Biphenyls (PCB), marine sediment, GC-ECD.

I. PAT VAN PE di chuyén, phét tan trong méi truong. Thong qua
qua trinh bdi ldng, cac hoa chat nay duoc giir lai &
tram tich, va tich lily trong cac loai sinh vat day,
cac loai sinh vat bac cao hon trong chudi thirc an
[3]. PCBs c6 thé thAm nhap vao co thé con nguoi
qua cac con dudng tiéu héa, tiép xic qua da va hd
hap [4], nhiém doc méan tinh véi nong do PCBs du
nhé ciing c6 thé dan dén phé hay gan, réi loan sinh
san va dac biét 1a bién d6i gen, gay ung thu [5].
Do d6, can thiét c6 nhiéu nghién ciru danh gia cu
thé hién trang 6 nhiém cua PCBs trong nhiing doi
tuong (quyén) moi truong dé dua ra cac giai phap
xt 1y phi hop, han ché anh huong bat loi [6].
Theo d6, bién ven by 1a noi tiép nhan cudi cung
cac chat 6 nhiém, trong d6 PCBs tir cac luu vuc

Polychlorinated Biphenyls (PCB) la mét trong 12
nhom chat & nhiém hiru co khé phan hiy
(persistant organic pollutants - POPs) [1] dugc
Cong ude Stockholm quy dinh quan ly an toan,
giam phat thai va tiéu huy hoan toan tir nam 2004.
Viéc sir dung PCBs trong cdng nghiép (trong tu
dién va may bién 4p, truyén nhiét va céac chit long
thay luc, chat phu gia chéng chay né, nhya, son,
thudc trir su, ...) [2] dan d&én du lwong dang ké
PCBs trong méi truong. Do tinh bén viing va ki
nuéc, PCBs dé& dang lién két véi céc chit béo
trong nuéc song, hd, theo dong chay ra bién, cling
v6i qua trinh béc hoi ty nhién 1am tang kha ning

14


mailto:nguyentkdz91@gmail.com

song theo dong nude d6 vao bién va c6 sy phan b
lai trong cac hop phan nuéc, tram tich, va trong
sinh vat bién [7]. Trong s6 hon 209 ddng loai
PCBs [8], 101 ddng loai da duoc phat hién tir 83
pic pho khdi [9] cua trim tich bién ven bd, nhung
7 déng loai (PCB 28, 52, 101, 118, 138, 153, 180)
bat bugc danh gi tai chuong trinh quan trac moi
truong OSPAR [8], ciing nhu tai QCVN 43:2017
vé chét luong tram tich cua Viét Nam.

Phuong phap phén tich dugc su dung rong réi hién
nay trén thé gioi va ¢ Viét Nam dé kiém soét ton
du PCBs trong mau moéi trudng, mau sinh pham la
sac ky khi khéi phd (GC-MS), khéi phd Tandem
(GC-MS/MS) hoic it nhit ding detector cong két
dién tir (ECD) [10]. Trong d6, dau dd ECD chon
loc va c6 do nhay cao véi tat ca cac hop chat chira
cac nguyén ti nhdm halogen [11]. Trong nghién
ctru ndy, mot s diéu kién xur Iy mau va diéu kién
dinh luong 7 dong loai néu trén da duoc khao sat
trén thiét bj GC-ECD, dong thoi tién hanh danh
gia do tin cay cia phuong phap phan tich va su
dung quy trinh da khao sat dé dinh luong PCBs
trong mot sé mau tram tich duoc lay tai khu vuc
ven bién cira Tran Dé, Pinh An (séng Hau) thudc
tinh Soc Trang. Pay la khu vuc ¢6 rirng ngap man
phia trong k& chin song thip, méi truong nhin
chung con tuong d6i nguyén khai, it bi anh huong
bai tac dong caa con ngudi va xa hoi [12]. Mac du
da c6 nhiéu nghién ctru danh gia vé tram tich viing
ven bién dong bang song Ciru Long [13, 14],
nhung sé liéu vé PCBs cua khu vuc nay thiéu
trong céc cong bd. Do do6, két qua cua nghién cau
s& la co s¢ dé tiép tuc khao sat vé PCBs va cac
chat 6 nhiém hitu co khéc (néu cé) trong moi
truong bién ven b tinh S6c Trang, dong gop vao
chuong trinh hop tac vai phong thi nghiém nghién
ctu bién thudc co quan Niang luong nguyén tir
qudc té (IAEA) cua Lién hiép quéc.

II. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi, dung cu va hoa chat
2.1.1. Thiét b, dung cu

Hé thdng thiét bi sic ky Agilent 8890 GC System
véi dir lidu sic ky Agilent Open LAB CDS Chem-
Station; Céc thiét bi khac: Can phan tich c6 do
chinh x4c dén 10°g; Bé siéu &m (Stuart SB300);
Méay lic ngang HS260 basic package-30666A0-
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IKA; May rung Vortex mixer (Labnet
International, USA); May ly tam dién tir toc do
max 17000 vong/phat ( Z323-HERMLE); Dung
cu thuy tinh théng thuong va cic dung cy, vat liéu
phu trg khac ctia phong thi nghiém phén tich.

2.1.2. Héa chat

Hdon hop dung dich chuan PCBs Mix 3 10mg/L,
(CASRN 020030300, Dr. Ehrenstorfer - CHLB
Puc) gom PCB 28, 52, 101, 138, 153, 180; Céc
hoéa chat sir dung trong nghién ctu nay déu la loai
tinh khiét phan tich st dung cho sic ki (Merck-
CHLB buc): n-Hexane, Acetone, Acid sulfuric
95-97%; PCB 209 (2,2°,3,3°,4,4,5,5°,6,6’deca-
chlorbiphenyl (Dr. Ehrenstorfer - CHLB buc),
Nbi chuan (IS): 1,11-DibromoUndecan 98%, p.a,
Fluka; Na,SOg; Florisil™ 60-100mesh (Merck-
CHLB DBurc); Nudc cat khir ion 18,2 MQ.cm™,

M3au chuin CRM - PCB Congeners in Harbour
Sediment (lo 50g), ching nhan thanh phan
PCB28: 15 + 8 ug/kg, PCB52: 337 + 57 ug/kg,
PCB101: 810 + 193 pg/kg, PCB118: 688 + 200
Mg/kg, PCB138: 649 + 164 ug/kg, PCB153: 537 +
127 pg/kg, PCB180: 119 + 22 pg/kg).

Dung dich chuan thir cap 2mg/L pha trong iso-
octan. Céc dung dich chuian géc va dung dich
chuan 1am viéc duoc bao quan trong binh t6i mau
va luu trit trong tu lanh & nhiét do 5°C + 2°C.
Chuan ddng hanh SR-209 (2,2°,3,3°,4,4,5,5°,6,6’-
decachlorbiphenyl, Dr. Ehrenstorfer) 2mg/L;

2.2. LAy miu va chuin bi miu

M3u trdm tich mat dwoc ldy tir bé mat dén do sau
15cm (bang gau muc, khdi lwong mdi mau khoang
1kg). Vi tri ldy mau (Hinh 1) nam trong ving bién
ven bo cua tinh Séc Trang, gan cira Tran Dé-Binh
An (song Hau db ra bién Pong) véi toa do ghi &
Bang 1. Thoi gian thu mau thang 3/2021.
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Bang 1. Toa dé mau tram tich ven bién

STT| Tén miu Toa d6 (Kinh d9, vi d0)
1 S3 106°05°51,65”E | 9°19°58,53” N
2 sS4 106°11°12,32”E | 9°24°17,90” N
3 s7 106°12°22,19”E | 9°30°57,41” N
4 | S112 | 106°11°28,67°E | 9°25°59,13” N
5 | S124 | 106°04'19,2"E | 9°18'30,2"N
6 | S139 | 106°17'17,1"E | 9°30'31,0"N
7 TP1 |106°13'22,70"E | 9°29' 42,45” N
8 TP2 |106° 13'5529”E| 9° 28' 24,52 N

C4c mau trim tich sau khi dua vé& phong thi
nghiém duoc loai bo cac vat thé la (rac, s6i, manh
g0, ...). Néu miu qua uét, can ly tam dé loai bo
nuéc. Mau dugc phoi khod tw nhién trong khong
khi, chia miu theo phuong phap ' hinh nén va
sang qua ray c6 duong kinh 16 2 mm dé dwgc mau
diing cho phan tich. Mau kho dung trong tdi nilon,
danh sb va bao quan lanh & nhiét do 4°C + 2°C.

2.3. X&c 1ap cac thong sb ky thuat cia thiét bj
GC-ECD va diéu kién phén tich ap dung

Céc thong sé thiét bi va diéu kién do duoc lua
chon téi uu nhu trong Bang 2.

Bang 2. Thong sé thiét b va diéu kién vdn hanh
GC-ECD phén tich PCBs

Thiét bi GC-ECD Agilent 8890
At AR HP5 (0,25um x
Cot phan tich 0,32mm x 30m)
40°C tang dén 230°C
(20°C/phut), tang tiép
Chuong trinh nhiét &6 dén 260°C (5°C/ph(it),

ting nhiét do 1én 300°C
(40°C/ phut), gitr 5 phat

Tong thoi gian phan tich 23 phat
Thé tich bom 2uL
Ché d6 bom Khéng chia dong

Bigu kign v@n hanh detector cgng két dign tir (ECD)

Khi mang N,, tinh khiét 99,999%
Toc do dong khi mang 1,2 mL/phat

Nhiét do injecto 280°C

Nhiét d6 detecto 320°C

Sic d6 miu chuan & cac muc nong do déu cho
thdy diéu kién van hanh thiét bi ph hop, cac pic
PCBs dugc tach ra va c6 tinh d6i xang kha tét nhu
mau chuan timg PCB nong do 50ppb (Hinh 2).
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PCB- 101
PGB
PCE138
PCE-153
PCE 180
PCE-209

12125 13 135 M 1

Hinh 2. Sdc do mau chudn ting PCB nong dg
50 ppb

2.4. Chiét tach PCBs tir miu trim tich bién

Quy trinh chuan bi mau dé phan tich PCBs bang
thiét bi GC-ECD duoc phét trién tir tai liéu [15-
17]. Theo d6, can khoang 10g mau trim tich khd
vao binh nén 100mL, thém 5g Na,SO,, thém 25uL
chuan dong hanh PCB 209 2mg/L va chiét bang
50mL hon hop dung moi hexane/acetone (1/1).
Chiét siéu am 5 phdt, sau d6 mau dugc lac trong 2
gio va sau d6 li tam dé ling tram tich. Dich chiét
dugc ldy dem c6 bang khi N, dén thé tich 1mL,
sau d6 duoc rira bang acid dé loai bé mét phan
chat mau, chat béo. Cho ddng miéng da hoat hoé
dé loai mot phan luu huynh. Dich chiét sau xu ly
dugc cho qua cot Florisil (1g/6mL) dé loai bo
phan con lai cac chat mau, chit béo, cac
hydrocarbon phan tir I6n va mot sé hop chét
Cross-Linked Polyethylene (CLPE). Cac hop chét
PCBs duoc rira giai bang 15mL n-hexane, ¢6 dich
rira giai bang khi N, vé& dudi 1mL, thém chét noi
chuan (I1S) 1,11-DibromUndecan (cé chtra nguyén
tr nhom halogen twong ty chat can phan tich,
thuong duoc thém vao dung dich chuidn va mau
trude khi do trén may sic ky dé kiém soat do lap
lai cua qué trinh tiém mau) [18] va dinh muc dén
1,00mL bang n-hexane, sau d6 tién hanh phan tich
trén GC-ECD véi c4c thong s nhu Bang 2.

Mau CRM (PCB Congeners in Harbour Sediment)
dugc chuan bi nhu quy trinh chuan bi mau. Khbi
lwgng mau CRM dugc can khoang 0,5 gam.

Cac mau tring quy trinh duoc tién hanh song song
dé hiéu chuan tin hiéu do.

I11. KET QUA VA THAO LUAN
3.1. Chiét tach PCBs

Di c6 nhiéu cdng bd vé quy trinh xir ly mau trdm
tich bién [15, 19-21] dé tach PCBs ra khoi nén
mau ran chia nhiéu chat hiru co bang phuong
phép chiét rin léng sir dung hdn hop dung mai



hexane-acetone (1:1) [15] hoac acetonitrile/
benzene [19], hoic methylene chloride-acetone
(1:1) [20], hoac acetone/hexane [21] vé6i cac k§
thuat chiét Soxhlet [22], chiét Soxhlet ty dong
[23], chiét vi song [24], chiét siéu am [25], chiét
Iong ran.... Trong nghién ctru ndy, mau tram tich
bién dugc chiét bang hdn hop dung mai
axeton/hexan (1/1, v/v) st dung ky thuat lic chiét
siéu am va chiét long - ran. Pay la ky thuat chiét
gilp rGt ngan thoi gian so véi ky thuat chiét
Soxhlet, va tiéu tn it dung mdi [3]. Céc thdng sé
t6i wu da dwoc chon biang phwong phap don bién,
trong d6 hdn hop dung méi st dung, loai bo yéu to
can tré, ndi chuan sir dung dwoc tham khao theo
tai liéu, cac bién can khao sat I thé tich dung moi
chiét, thoi gian chiét, khao sat cac budc lam sach,
lam giau. Quy trinh xir Iy mau tram tich bién dé
phan tich PCBs duoc tém tit nhu so dd Hinh 3.

50mL
hexane/acetone (1/1)

~10g miu
+5g Na,80,,
25ul PCB-209

~50mL
mau

€4 quay chan khong
3 ~ImL

Sieuam 5 phat; Lac 2
gi&, Ly tdm 5 phit)

Rua 2x1mL
H,80, 98%;
SmL n-hexane;|
3xlmL H,0;
Na,SO,;
€6 bang khi N

A

Thém IS 1.11-
DibromUndecan

Thém Cu miéng da hoat hoa;
Florisil clean up (la/6mL. selfinade
(hoat hod véi 4mL n-hexane);
Cé biing khi N,

GC-

ECD

Hinh 3. So d6 xii 1y va chiét tach PCBs tir mau
tram tich

[€—| ImL ~IlmL

~0,5mL

3.2. Danh gia phwong phap phén tich

Do thu hoi, d6 l1ap lai, do tai lap cua phuong phap
duogc thyc hién véi 7 lan phan tich doc lap trén
cung mot mau CRM (PCB Congeners in Harbour
Sediment). Do lap lai va d6 tai lap duoc danh gia
thong qua gia tri do léch chuan tuong d6i (RSD
%) ctia mau CRM. Gidi han phét hién cia phuong
phap dugc thiét lap trén co s¢ do léch chuan cua 7
1an thi nghiém l3p lai caa mau thém chuin, dwoc
danh gi4 dva vao gia tri R (4 < R < 10), ddng thoi,
nong d thém chuan 5 ug/L thoa man yéu cau véi
LOD < Cspike < 10LOD [26].

Nong do cac chat (C) co trong dich chiét, don vi
do 1a ng/mL. Lugng mau sir dung la 10g, thé tich
dich chiét cudi 1a 1 mL. Ham lugng X duoc tinh =
(C(ng/mL) x 1mL/10g) / H (%).

Két qua trong Bang 3 cho thiy phuong phép c6 do
thu hoi, do lap lai va d6 tai lap khé tét khi so sanh
véi gid tri RSD tinh theo ham Horwitz. Khoang
tuyén tinh dugc danh gia tir 2 — 100 pg/L PCBs.
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Trong khoang tuyén tinh nay hé sé tuong quan thu
dugc >0,99, dap tng yéu cau dinh lwong. Theo céc
nghién ctu da cong bd [27], PCB-153 thuong
dugc phat hién trong cdc miu méi trudng, 12 chat
dién hinh trong tram tich bién. Do d6, hinh duong
chuéan cua PCB-153 duoc lya chon 1am dai dién
cho nhém cac PCBs trong bai viét nay (Hinh 4).
Phwong trinh hdi qui cua tirng chat phan tich duoc
thé hién trong Bang 3, trong do gi tri a (diém cat
truc tung cia duong chuan) da dwoc so sanh véi
gia tri 0. Sy khac nhau khéng c¢6 y nghia thong ké
giira a va 0 cho thiy phwong phap phan tich khong
mac sai s6 hé thong. Do on dinh cua duong chuan
PCBs duogc kiém tra bang cach do ddng thoi cac
dung dich QC (PCB 209) & cac mirc nong do 5,
10, 20 pg/L (Sb liéu ghi trong Bang 3).

4
- y =293,82x - 0,0186
53 R?=0,9996
-
Q
N 2
<
2 1
0 AC (mg/L)
0 0.005 0.01 0.015

Hinh 4. Puong chuan cua PCB -153

AC: ty 18 ndng d6 cua PCB va noi chuan (ug/L)
AS: ty & dién tich pic cia PCB va noi chuan
(Hz.phat)

Bang 3. Phuwong trinh héi qui ciia dwong chudn

Phuong trinh
y=a+bx oc | ¢ | Qc
TT|Ddng logi| (y:dientich | R® | 5 | 10 | 20
ic, x: nong do (Ha/L)|(a/L)|(Hg/L)

a b
1 |PcB28 | 0,02 [247,56/0,9997| 5,12 | 10,09 | 20,99
2 |PcB52 | 0,003 [177,440,9988] 5,10 | 10,12 | 20,14
3 |PCB101 | -0,012 [229,39/0,9980| 5,11 | 10,12 | 20,14
4 |PCB118 | 0,0085 [246,990,9982| 5,09 | 10,05 | 20,13
5 |PCB138 | -0,02 [256,17/0,9991] 5,09 | 10,08 | 21,00
6 |PCB153 | -0,019 [293,82/0,9996] 5,11 | 10,11 | 21,00
7 |PCB180 | -0,02 [303,400,9981] 5,10 | 10,11 | 20,01

Tinh tong ham lwong PCBs trong mau:

Ham luong PCBs trong mau duoc tinh theo cong
thirc: X PCB = A x (PCB28 + PCB52 + PCB101+
PCB138 + PCB153 + PCB180). Trong do A 1a hé
s6 ciia hon hop ky thuat Aroclor, c6 gia tri tir 3 -




8,5 tuy thudc vao ty 1é thanh phan cua cac cau tir
trong mau moi truong [28-30]. Trong nghién cau
nay, hé s A duoc lya chon 1a 5 [28, 29].

Gi6i han phat hién cua thiét bi (IDL) va gisi han
dinh lugng cua thiét bi (IQL) dugc xéac dinh bang
cach do 7 lan dung dich spike chat chuan cé
Cspike = 5 pg/L. Gigi han phét hién cua phuong
phép (MDL) va gid¢i han dinh lugng cia phuong
phép (MQL) ddi véi luong mau khoang 10g, thé
tich dung dich c6 dic trudce khi phan tich trén thiét
bi 1a 1,00 mL duoc tinh theo cdng thic [31] sau:

IDL(IQL)xVc
mxVt

MDL=
trong do: V, Vi thé tich cudi va thé tich tiém
(mL); m: khoi luong mau (g).

Két qua xac dinh IDL, 1QL, MDL, MQL duoc
trinh bay trong Bang 4.

Bang 4. Bang gia tri IDL, IQL, MDL, MQL cua

DPanh gia d6 lap lai ctia phuong phap (théng qua
d6 léch chuan RSD%), bang céch tién hanh thi
nghiém trén mau chuén duoc chung nhan (CRM),
mdi nén miu duoc khao sat do tai lap cua cac 1an
thi nghiém. Do thu hoi (H%) cta quy trinh dugc
danh gia théng qua chuan PCB-209 c6 nong do
50ug/L. Két qua danh gia dugc thé hién & Bang 5.

Do thu hoi cua ca 7 dong loai PCBs dat duoc &
muc khé tét, phd hop véi cac tiéu chi dua ra vé
viéc tham dinh phuong phap (ddi vai cip nong do
ug/kg hay ng/g) khi nim trong dai do thu hoi 70 —
120% [26].

3.3. Phan tich mdt s6 mau tram tich bién

Két qua phan tich cac mau tram tich thu tai khu
vuc bién ven bo thudc tinh Séc Trang dwoc ghi ¢
Bang 6. Sic ky d6 cua mau tring va mau CRM,
mau tram tich bién dugc chi ra trong Hinh 5.

cac PCBs I A
A _[LOD | LOQ | MDL | MQL |
Pong loai
870 | (ug/L) | (ng/L) | (ugrkg) | (uglkg) T > 3
PCB-28 | 1,190 | 3,928 0,060 0,196
PCB-52 | 1,074 | 3,543 0,054 0,177
PCB-101 | 1,195 | 3,943 0,060 0,197
PCB-118 | 1,019 | 3,361 0,051 0,168
PCB-138 | 1,185 | 3,909 0,059 0,195
PCB-153 | 1,079 | 3,562 0,054 0,178
PCB-180 | 1,087 | 3,588 0,054 0,179
>PCB 39,14 | 129,17 1,96 6,46
Bang 5. Két qua ddanh gid phirong phdp xdc dinh
PCBS’ n:7 10 125 15 175 0
N | Ketqua Gia tri duoc Hinh 5. Scc ky do cia mau trang va mau chudn
Bong loai | Xac dinh | 1o, | pspos |chimg nhan CRM
PCB duoc , s 5
(g/ka) (Hg/kg) A — Sic ky 4% cira mau tring;
B — Sic ky do ciia mau CRM,
PCB-28 132 879 33 158 C — Mau tram tich bién.
PCB-52 2930 |89 29 | 337+57 Do khong dam bao do cua s6 lidu phan tich trong
PCB-101 | 652,7 |80,6 | 2,2 |810+193 Bang 6 biéu dién duai dang do khong dam bao do
PCB-118 | 5902 |858| 2,3 |688 <200 mé rong U véi hé s6 pha k=2, d6 tin cay p=95,5%,
dugc tinh theo lan truyén u cua do chum va do
PCB-138 | 5279 |813| 21 |649+164 dung, do thu hdi va do khong dam bao do cua
PCB-153 | 4723 [88,0| 21 |537+127 CRM (Ucrw) tir két qua thuc nghiém va cac gia tri
PCB-180 | 1025 |861| 43 | 119+22 ghi trong Bang 5. B khong dam béo do tong hop
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u=SQRT[u%(s) + u%Sg)] trong do u(s) la do
khéng dam bao do tinh toan tir phép xac dinh do



lap lai, do tai lap, do thu hdi va u(sg) 1a do khéng
dam bao do tir gia tri xac nhan cua chuan CRM
(FUcrm 12).

Tir s liéu cua Bang 6 c6 thé thay rang tit ca 7
ddng loai PCB xuét hién trong cac mau S7, S112,
va TP1, trong khi cac mau con lai chi phét hién

mot s6 dong loai va ham lugng tong PCB kha thap.

Tuy nhién, tng ham luong PCB trong 8 mau tram
tich thu duoc tai nghién cau nay c6 khoang dao
dong kha rong tir 0,21 dén 57,22 uglkg (khd),
dudng nhu khdng phu thudc vao vi tri phan b cua
mau liy gan phia bo ké chin séng, dugc phan loai
1a nhitng mau bun sét theo két qua phan tich kich
thudc hat [12] nhu S3, S4, S7, TP1 trong khi do
c4c mau con lai ly & bai bién lién tuc bi ngap
trong nudc bién khi triéu 1én (2 1an mot ngay),
duoc phan loai 1a mau cat min [12]. Ham luong
tong PCB cua cac mau tram tich bién ven b xéac

dinh duoc trong nghién cu ndy ndm & cling cip
ham luong véi sb liéu da cong bé tai ving bién
d6ng béc: tir 8,01 dén 11,64 pg/kg kho [7], tir 0,47
dén 28,1 pg/kg khd [32], thip hon ham luong
PCB tai viing bién cira Pai (tinh Quang Nam) (tir
24,7 &én 329,7 ug/kg kho) [33], nhung cao hon
c4c mau ven bién cira Ba Lai thugc séng Tién
(huyén Ba Tri, tinh Bén Tre) la 0,11 pg/kg kho
[13]. Tuy vay, sb liéu phan tich thu duoc trong
nghién ciru ndy con han ché vé sb lvong mau, moi
1a két qua ban dau vé ham luong ting dong loai
PCB va téng PCB trong mau trim tich khu vic
ven bién ctra Tran Bé-Dinh An (séng Hau) thudc
tinh Séc Trang. Viéc nghién ciru mé rong véi cac
vi tri khac trong vung khao sat s& dugc thuc hién
trong thoi gian toi theo chuong trinh hgp tac
nghién ctu vé bién véi phong thi nghiém nghién
ctru méi trudng bién quéc té.

Bang 6. Ham hrong cac PCBs trong mau tram tich bién (gid tri trung binh +2u)

Pong loai Ham lugng PCBs trong mau tram tich bién (ug/kg)

PCB S3 S4 S7 S112 S124 S139 TP1 TD2
PCB28 KPH <MQL |0,21+0,03 | 0,31+0,03 KPH KPH <MQL KPH
PCB52 KPH <MQL <MQL | 0,21+0,01 KPH 0,20£0,02 | <MQL | 0,21£0,02

PCB 101 | <MQL <MQL 1,22+0,13 | 2,11+0,18 KPH 0,23+0,02 | 1,01+0,03 KPH
PCB 118 | <MQL | 0,81+0,06 |1,31+0,11 | 2,21+0,21 KPH <MQL |[1,12+0,21| <MQL
PCB138 | 0,50+0,01 | 0,41+0,03 | 1,01+0,12 | 3,11+0,42 | 0,21+0,02 | 0,51+0,04 | 0,42£0,03 | <MQL
PCB153 | 0,30+0,02 | 0,52+0,06 | 1,51+0,11 | 3,01+0,31 <MQL |0,41+0,05 | 4,51+£0,52 | 1,21+0,21
PCB180 | 0,31+0,01| <MQL |0,92+0,13| 1,00£0,12 KPH 0,32+0,02 | 1,13+0,21 | 1,12+0,11
>PCBs |5,55+0,22 | 8,70£0,75 |29,87+2,72|57,22+6,40 | 0,21+0,02 | 7,94+0,89 |40,95+5,03| 12,70+1,75
IV. KET LUAN vé chit luong tram tich (nuwéc man) tai Quy chuan

Nghién ciru ndy da khao sat chon lya diéu kién
chiét tach mau tram tich bién biang ky thuat lic
chiét siéu &m va xac dinh PCBs bang phuong phap
GC-ECD. Két qua danh gia phuong phap thu dugc
gid tri gioi han phat hign MDL cho tirng dong loai
va giéi han dinh lugng ctia phuong phap MQL
tuong tmg, do thu hdi nam trong khoang tir 70%
dén 120%, thoa man yéu cau cia AOAC cho mic
ndng d6 pg/kg (ng/g), ddng thoi cac gia tri do léch
chuin twong ddi (RSD%) déu nho hon 15%, do
chum va do dung kha tét, phuong phap du tin cay
dé &p dung trong phan tich mau trim tich bién.
Ham luong tong PCBs trong mot s6 mau tram tich
ven bién cira Tran Dé-Binh An (song Hau) thugc
tinh Soc Trang kha thap so véi ngudng cho phép
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ky thuat quéc gia QCVN 43:2017/BTNMT Vi
ham lugng tong PCBs la 189 ug/kg.

LOI CAM ON

C4c tac gia chan thanh cam on nhiém vu cap co s
méa s6 CS/23/03-04 cua Vién Ning luong nguyén
tir Viét Nam d ho trg kinh phi nghién cuu.
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