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SUMMARY

OCCURRENCE OF POLYCHLORINATED BIPHENYLS IN WATER AND
SEDIMENT COLLECTED FROM CUA DAI, HOI AN CITY,
COASTAL AREA OF QUANG NAM PROVINCE

Polychlorinated biphenyls (PCBs) are chemicals listed in the Stockholm Convention as a

group of persistent organic pollutants (POPs) due to their persistent and long - range

transport nature as well as toxic biological effects. This study presents a survey data on the

residue concentrations of PCBs in water and sediment samples collected at 4 locations in Cua

Dai, a coastal area in Quang Nam province, middle of Vietnam during 2013 - 2014. Total

PCB concentrations ranged from 0,2 - 5,2 ug/l in water samples and 192 - 1750 ug/kg dry

weight in sediment samples. Concentrations of PCBs in water collected during rainy season

tend to be higher than those collected in dry season, while residue levels in sediment showed

less seasonal variation.

1. DAT VAN BE

Polyclor biphenyl (PCB) la mot trong 22
chit nhom chit hitu co khd phan hay
(POPs) dugc quy dinh trong cdng udc
Stockholm. PCBs 13 mot nhom chit gdm
209 dong loai voi tir 1 dén 10 nguyén tir
clo thay thé cho nguyén tr Hidro lién két
v6i 2 vong phenyl. PCBs dugc tim thiy
trong trAm tich, dét, nude, khong khi, cling

nhu trong chudi thirc an, thim chi tai noi
khong cé cac hoat dong cong nghiép. PCBs
1a nhém chat héa hoc ton Iuu 1au dai trong
moi trudng, c6 kha nang tich liiy sinh hoc
thong qua chudi thirc dn. PCBs c¢6 thé thim
nhap vao co thé con ngudi qua cac con
duodng tidu hoa, tiép xtGc qua da va ho hép.
Nhiém d6c min tinh v6i ndng d6 PCBs du

nho ciing c6 kha ning din dén pha huy gan,
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r6i loan sinh san va dic biét 1a bién ddi gen,
gdy ung thu [1].

Bai bdo nay trinh bay két qua nghién ciru
vé ham luong cua PCBs trong mdi trudng
nudce va tram tich tai khu vuc Cira Dai, tinh
Quang Nam trong thoi gian tor nam 2013
dén nam 2014. Sy bién thién ctia ham
luong PCB theo mua trong cd hai moi
truong nude va tram tich da dugc khao sat
nhim danh gia sé phan va su van chuyén
clia cdc chat PCB tai khu vuc ving ven
bién mién Trung Viét nam.

2. THUC NGHIEM

2.1 MAu va dia diém iy miu

a) Théng tin vé mau nwée va tram tich

- Miu méi truong nude: 10 miu lay tai
khu vuc ctra song voi d§ dai 3 km tinh tir

diém ctra bién sau vao song Thu Bon

- Mau tram tich: 10 mau khu vuc ctra séng
cung vi tri mau nudc.

Mau duoc ldy 4 dot tr thang 9/2013 —
11/2014, 2 dot vao muia mua (thang 9/2013
va thang 7/2014); 2 dot vao mua kho (thang
4/2014 va thang 11/2014)

b) Vi tri ldy mdu

Pic diém cua vi tri léy mau dugc mod ta &
bang 1. Cac vi tri léy mau dugc lya chon
trén co s& khao sat thuc t& va ban dd dia
gidi khu vuc tiép giap gitra cac cira song
v6i bién (tinh theo toa dd). Mau nudc va
mAu tram tich duoc léy tai cung mot vi tri
trén doan séng dai 3 km tinh tir cira bién
vao sau trong luc dia. Pay 1a khu vuc co
nhidu dong nhanh nhé cua séng Thu Bon
trude khi d6 ra bién.

Bang 1: Ddc diém cua cac khu vic ldy mau nuwdc va tram tich

Ky hiéu . .
STT N Toa do Ghi chu
mau

15.52.403N 2 . o P S U

1 CD1 biém that, noi ctra song noi véi bién, gan bai boi
108.24.900E
15.51.969N . ; s

2 CD2 Vao song cach bo vé phia Nam 100m
108.23.048
15.51.611IN . ) s .

3 CD3 Vao song, cach bo vé phia Bac 100m
108.22.516E
15.51.380N . ) oy,

4 CD4 Vao song, cach bo vé phia Nam 150m
108.21.630E
15.51.753N ) ) L ) . .

5 CD5 Nhanh song giita hai xa Duy Vinh va Duy Thanh
108.20.702E
15.52.082N L . . )

6 CD6 Ngay gan cau dang lam, khu dira nude
108.22.072E
15.52.565N 5 . " .

7 CD7 Nhanh séng Thu Bon bén phai, c¢6 nhiéu ludi ca
108.22.934E
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Ky hiéu . R
STT = Toa do Ghi chu
mau
15.52.998N . ) \
8 CDS8 Trong vinh Cura Pai, cach bo vé phia Pong 100m
108.22.765E
15.52.18.3IN . ) "
9 CD9 Trong vinh Cura Pai, cach ctra bién 2km
108.23.10.72E
15.52.18.64N " 5
10 CD10 Cua bién, cach bo ve phia Nam 200m
108.24.14.76E

¢) Ldy mdu va bdo quan mdu

Mau nuée duge lay bang thiét bi ldy mau
nudc ngang O ting mat voi do siu 0,5 -
1,0m. Mau dugc chuyén ngay vio binh
thiy tinh t6i mau, dung tich 5 lit, bao quan

va van chuyén vé phong thi nghiém theo

quy trinh chuin cia tiéu chuin Viét nam
(TCVN 6663-3:2008 - ISO 5667 — 3:2003)

Mau trdm tich mat dugc Iy bang cube bun

Peterson ¢ 16p bé mit khoang 0 - 10 cm,
tron déu, chuyén vao binh t6i mau, van

chuyén va bao quan theo quy trinh cia tiéu
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chudn Viét nam (TCVN 6663-15:2004 -
ISO 5667-15:1999)

2.2 K§ thuat xir Iy mau

Céc hoa chit st dung cho qua trinh xur 1y
mau gdm dung mdi diclometan (DCM),
hexan, axeton; mudi NaCl, Na,SO, tinh
khiét phan tich cua hing Merck — Duc;
Chat hap phu dé lam sach mdu 1a Florisil
(Merck) da hoat hoa ¢ 130°C trong 12 gio;
Nu6ec cit d& ion dugc chiét lai véi
diclometan dé loai bo cac chét hitu co giy
anh hudng.

Mau nuée duge xir 1y bang ky thut chiét
long — 1ong, voi thé tich mau sir dung 1a 1
lit miu va lugng dung méi chiét 1a 60 ml
DCM. Toan bo dich chiét duge thu vao
binh ciu qua phéu loc chira mudi Na,SO,
nhim loai bé hoan toan nudc trong pha hitu
co. Dich chiét duge ¢d vé 5 ml béng thiét bi
quay cét chan khong, sau d6 miu dugc lam
sach bang cot chiét pha rin (SPE) voi chit
nhdi cot 1a florisil da hoat hoa. Dung dich
rira giai dugc ¢ dic vé 1 ml bang cach sir
dung dong khi Nito. Mau phan tich dugc
dinh luong trén thiét bi sic ky khi sir dung
detector cong két dién tr (GC/ECD) cua
hang Varian da dugc khao sat va danh gia
murc do tin cdy cua phép phan tich [2].

Mau trim tich di duoc phoi kho khong khi,
nghién duoc chiét bang hdn hop dung moi
hexan va axeton str dung k¥ thuat chiét siéu
am va chiét long - rin. Dich chiét sau d6

dugc lam sach, lam giau béng cac ky thuat
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rira axit, loai luvu huynh biang ddng hoat hoa
va qua cot florisil. Dung dich rira giai sau
khi 1am sach duoc ¢6 vé 1 ml va dinh luong
PCBs trén thiét bi GC/ECD [3].

2.3 Pinh lwgng PCBs

Dung dich mau sau khi 1am sach va lam
giau dugc bom trén thiét bi sic ki khi
Varian GC - 450, Detector cong két dién tur
(ECD) dé x4c dinh ham lwong PCBs. Céc
PCBs dugc dinh lwong biang phuwong phap
ngoai chudn v6i hdn hop chuin sir dung 1a
PCB-Mix 3 (CASRN 020030300) cua Dtic
(Dr.Ehrenstorfer gébm PCB-28, PCB-52,
PCB-101, PCB-114, PCB-138, PCB-153 va
PCB-180). Buodng chuin cia cac PCB duoc
xdy dung tir cac dung dich chudn c6 ndng
d6 10 ppb, 20 ppb, 50 ppb va 100 ppb. Sau
khi tién hanh khao sat trén thiét bi sac ki
khi GC/ECD, ching t6i thu dugc diéu kién
t6i wu ctia thiét bi GC-ECD nhu sau;

- Nhiét d6 injecto: 250°C

- Nhiét do detecto: 300°C

- Khi mang He, tinh khiét 99,999%, téc do
dong khi mang 1,2 ml/phut

- Nhiét do cot: Nhiét do dau 100°C, giit
trong thoi gian 0 phut, ting toi 160°C véi
tdc do 15°C/phut, giir & nhiét d6 nay 0 phut,
cubi cung ting 1én dén 290°C véi toe do
5°C/phat va giit dang nhiét 4 phat. Téng
thoi gian chay mau la: 34 phut.

Sic d6 mau chudn cho thiy su tach cac
PCBs va tinh ddi xtmg cua cac pic 1a kha
t6t (hinh 2).
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Hinh 2: Scc dé mdu chuan PCB 50 ppb

Tdng ham luong PCBs dugc tinh theo cong
thuc Y PCB = A x (PCB28 + PCB52 +
PCB101 + PCB138 + PCB153 + PCB180).
Trong d6 A 1a hé sé cua hdn hop k§y thuat
Aroclor. Hé sb nay c6 gia tri tir 3 - 8,5 tuy
thudc vao ty 16 thanh phén cia cac cdu tir

trong mau moi truong [4, 5, 6].

3. KET QUA VA THAO LUAN

3.1 PCBs trong mdi trwong nwéc

Két qua xac dinh ham luong téng PCBs
trong moi trudng nude cua cac dot lay miu
(4 dot g(‘A)m 2 dot vao mua mua va 2 dot vao
mua khd) dugc thé hién & Bang 2 va bién
dién ¢ Hinh 3.

Bdng 2: Nong d¢ tong PCBs trong mau nude tai cira Pai, Hoi An (ug/l)

Thoi gian iy méu
x Mua mua Mua kho

STT Ky hiéu mau

Thang

Thang 9/2013 | Thang 7/2014 | Thang 4/2014

11/2014
1 NCD1 0.430 0.470 0.171 0.320
2 NCD2 0.784 1.18 0.285 0.350
3 NCD3 2.20 2.31 0.200 0.335
4 NCD4 1.19 1.51 0.330 0.285
5 NCD5 4.08 3.48 0.910 0.800
6 NCD6 0.725 1.22 1.01 1.14
7 NCD7 1.30 0.742 0.146 0.410
8 NCD8 1.12 1.23 0.842 0.680
9 NCD9 0.925 1.09 1.06 0.735
10 NCD10 0.801 1.05 0.730 0.495
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Hinh 3: b6 thi biéu dién ham luwong PCBs trong mau nude tai cira Pai, Hoi An

Két qua phan tich miu nudc mit cho thdy,
cac PCBs duoc phat hién trong hau hét cac
mau voi ham luong twong d6i cao, ham
lwong tong PCBs dao dong trong khoang tir
0,2 ug/l dén 5.2 pg/l. Cac PCB-28, PCB-52
va PCB-180 duoc tim thiy v6i ham luong
cao hon trong hau hét cic miu nude. Ham
luong cac PCBs bién thién trong khoang
gia tri tir 0,002 pg/l dén 0,116 pg/l (gia tri
cao nhat 13 ham lugng PCB-52 trong miu
CD7).

Ham luong tong PCBs trong 02 dot liy
mau cua timg mua kha tuong dong nhung
¢6 su thay d6i theo mua. Ham lugng tong

PCBs trong mau nudc lay ¢ mua mua cb xu
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huéng cao hon mua kho, diéu nay cé thé Iy
gidi do vao mua mua do c6 sy x4o trdn
manh cta dong chay tu thugng ngudn cua
song Thu Bon.

Trong thuc té & khu vuc nghién ctru, hoat
dong thuong mai du lich bién kha phat trién
v6i nhiéu tau du lich va cano ché khach di
Cu Lao Cham. Day chinh 1a mot ngudn co
kha ning giy 6 nhiém PCBs trong nudc va
tich ty trong tram tich.

3.2 PCBs trong miu tram tich mit

Két qua xac dinh ham luong téng PCBs &
cac dot 14y miu theo mua trong mau trim
tich duoc thé hién & Bang 3 va bién dién &
Hinh 4.



Bdng 3: Nong d¢ tong PCBs trong mdu tram tich tai cira Pai, Hoi An (ug/kg kho)

Thoi gian iy miu
Mua mua Mua kho
STT | Ky hi¢u miu | Thang 9/2013 | Thang 7/2014 | Thang 4/2014 | Thang 11/2014
1| TT CD1 1358 1209 1364 1285
2| TT CD2 557 551 620 633
3| TT CD3 192 203 268 283
4 | TT CD4 1750 1648 1120 1109
5| TT CD5 446 452 116 129
6 | TT CD6 546 559 1021 1017
7| TT CD7 312 301 809 791
8 | TT CD8 909 865 730 728
9| TT CD9 346 339 349 348
10 | TT CDI10 434 430 283 244
T —__\___ T T 1T 71
LT ——’—— —— —ﬁ__ .
2000 -
= Thang 11/2014
1500 -
£/ Thang 4/2014
1000 / ang 4/
so { N LN ] Théng 7/2014
0 ,.. W Thing 9/2013
m 71T
cD1 ™
D2 D3 D4 DS D6 D7 cpg g g

Hinh 4: b6 thi biéu dién ham luong PCBs trong mau tram tich tai Cvra Dai, Hoi An

Ham luong tong PCBs trong tram tich mit

khu vuc ctra Dai dao dong trong khoang ti

192 pg/kg kho — 1750 pg/kg t.l. kho. So
sanh két qua ldy mau cua ca 4 dot nay va
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trong 2 mua c6 thé nhan thiy ham luong
tbng PCBs & cac dot 1iy miu khd tuwong
déng nhau. Tai mot s6 diém, ham luong
tbng PCBs trong mua khdé cao hon mua
mua nhung gia tri khac nhau khong nhiéu.
Phén 16n cac miu déu c6 ham lugng tong
PCBs vugt QCVN 43:2012/BTNMT- Quy
chudn k¥ thuat qudc gia vé chét luong trim
tich (d6i v6i nudc ngot), tham chi c6 diém
(CDI1, CD4, CD6) vuot tir 2 - 6 lan so véi
gi6i han quy dinh. Diéu nay c6 thé chung
minh cho su phat tan va tich litly cac PCBs
trong nudc va tram tich tir hoat déng cua
tau thuyén trén séng cé st dung diu boi
tron 1am mat may. Ngudn 6 nhiém PCB
con c6 thé tir cac hoat dong cong nghiép va
dan sinh khéc tai thanh phd Da ning va Hoi
An.

Sy chénh 1éch ham luong tdng PCBs trong
cic mau gifta mia mua va mua kho tip
trung cha yéu trong cac miu ldy & cac diém
thit, giao cac nhanh séng (CD1, CD5), khu
vuc cira bién (CD10), khu vuc dang xdy
dung ciu (CD6) do & cac diém nay vao
muia mua 16p trAm tich mét s& c6 nhiéu x4o
tron.

4. KET LUAN

Trong nghién cru ndy, ching t6i da xac
dinh dugc su c6 mat cua cac PCBs trong
mAu nudc va trAm tich tai khu vuc cira Dai,
thanh phd Hoi An, tinh Quang Nam, trong
d6 ham luong tong PCBs trong mau trim
tich & hau hét cic diém cao hon muc cho
phép dbi voi trAm tich nudc ngot theo
QCVN 43:2012/BTNMT. Phat hién nay
cho thdy nguy co tiém 4n cia su tich liy 6
nhidm nhém hop chét nay trong méi trudng
¢ khu vuc nghién ctru cling nhu anh hudng

dén moi truong bién va hé sinh thai. Theo
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mdt s6 nghién ctru cla cac tac gia khac thoi
gian gin ddy, ciing dd xac dinh duoc su c6
mit cia PCBs trong miu nude bién ven b
va trim tich tai cac khu vuc Hai Phong, Ha
Long va céc tinh Thanh Hoa, Nghé An [7,
8, 9]. Hién nay, trong quy chudn ky thuat
qubc gia vé& chat luong nuéc mit
(QCVN08:2008) chwa c6 quy dinh vé gia
tri giéi han cia PCBs trong mau nudc va
theo cac bao cdo méi trudng qudc gia trinh
chinh phu hang nim cho thiy vin dé 6
nhim méi trudng bién Viét Nam van tiép
tuc dién ra. Do d6, can phai tiép tuc nghién
ctru sdu rong hon vé vin dé 6 nhiém PCB
ciing nhu cac hop chdt POPs cong nghiép
khac dé hoan thién hé théng vin ban quan
1y va phuc vu cong tac bao vé moi truong

va suc khde con nguoi.
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