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Nghién ctru mirc 40 phan bo va tich liy
polychlorinated biphenyl trong tram tich mat
khu vue ha luu song Day
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Tom tit:

Nghién ciru danh gia mirc dd tich liiy va phan bd cac hop chét polychlorinated biphenyl (PCB) nhim xdy dung b
dir liéu phuc vu cho viéc danh gia riii ro méi truong va rii ro sinh thai ciia cdc nhém hop chit nay. Trong nghién
ciru, 7 df)ng loai PCB dugc xac dinh trong 20 miu tram tich thu thap tir khu vue ha luvu séng bay. Ham lwong tong
PCB nam trong khodng 1,72 dén 89,6 ng/g véi gia tri trung binh 16,1 ng/g va ¢6 xu huwéng ting din theo hu’(fng tir
ndi dia ra cira song, ven bién. Trong so cac dong loai PCB, PCB-52 la dong loai dwgc phat hién véi tAn suit cao va
chiém ty 1€ cao so voi cac dong loai con lai, véi ham luwgng tir 0,156 ng/g dén 59,6 ng/g trong lwong kho. Ham luwgng
PCB phat hién trong cic miu c6 nong dd thap hon so véi gia tri quy dinh tai Quy chuén k§j thuat qudc gia vé chit

lwgng tram tich.

Tir khéa: ha lwu song Day, polychlorinated biphenyl, trim tich.

Chi sé phin logi: 1.7
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Nim 2004, PCB duoc dua vao Phy luc A (Cam st dung) va
Phu luc C (Céc chit phat sinh khong chi dinh) cua Cong udc
Stockholm vé quan ly cac chat 6 nhiém hiru co khé phan huy
(POPs), hudng dén muc tiéu loai bo hoan toan PCB trong moi
trudng [1]. PCB 1a nhom chat c6 day dii céc tinh chét cua hop chat
POP nhu ddc tinh cao, khé phan hiy, kha nang phat tan rong voi
co ché van chuyén va phat tan phirc tap, c6 tiém ning tich lity cao
trong moi truong va hé sinh thai [2]. PCB duoc sir dung phd bién
trong cong nghiép dé lam chét 1ong cach dién trong tu dién va lam
mat trong may bién thé, dau thly luc, cac hé théng trao di nhiét.
Ngoai ra, PCB con duoc dimg lam chat boi tron, chit lam mém
trong nhya va keo dan, chat tao mang trong san xuét gidy, chat
chéng chay, phu gia trong muyc in, pham mau... [3]. PCB ciing 12
mot chat co thé phat sinh khong chu dinh tir cac hoat dong thiéu
d6t chat thai, réc thai, hoat dong dét ho ngoai troi phé pham nong
nghip, rac thai sinh hoat... [4].

Trong qua trinh phat trién kinh té - xa hoi, tuy khong phai la
qudc gia san xuat PCB nhung Viét Nam lai nhap khau khd nhiéu
san pham ¢6 chira PCB nhu céc thiét bi dién, tu dién, may bién
thé... Do vay, 0 rét nhiéu khu vyc trén ca nude, cac df‘)ng loai PCB
duoc phét hién & mirc ndng do tir vai ppb dén hang trim ppm trong
mau d4t, mau trdm tich va mau dau bién thé [5].

Ham lugng tong PCB (arochlo 1254) trong trdm tich mot s
song, ho tai Ha Noi dao dong tir khong phat hién (ND) dén 40 ng/g
trong luong kho theo cong bd cia D.D Nhan va cs (2001) [6]. Két
qua tuong tu cling dugce chi ra trong nghién ctru cua P.M. Hoai va
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¢s (2010), ham lugng tong PCB trong tram tich song ndi do tai Ha
Noi c6 gia tri trung binh khoang 97,6 ng/g trong luong kho [7].

PCB di dugc tim thy trong trdm tich v6i mirc ndng do thap &
luu vue song M€ Kong (song Hau), dim Thi Nai (Binh Pinh), ctra
song Sai Gon - Dong Nai va mét s6 khu vyc so sanh 6 Ha Noi va
TP Ho Chi Minh [8-11]. Nong d¢ PCB trong trdm tich ¢ khu vuc
céc b tap trung réc thai do thi Dong Thanh (TP H Chi Minh) va
Tay M6 (Ha Noi) ¢6 gia tri cao hon so véi khu vire so sanh tir 6
dén 16 lan [8].

Téc gia Lé Thi Trinh va cs (2015) da tién hanh nghién ctru xéc
dinh ham lugng va sy phan b6 ctia PCB tai vung Cua Dai, Quang
Nam. PCB trong nudc va trAm tich tai khu vue Cira Dai, Quang
Nam da duoc khao sat trong 4 dot liy mau theo mua tir 2013 dén
2014. Ham lugng tong PCB trong tram tich tai khu vuc nay kha
cao, dao dong tir 192 dén 1.750 ng/g trong luvong kho. Nong do cua
PCB trong nudc thu thap trong mua mua c6 xu hudng cao hon so
v6i thu thap trong mua kho, trong khi mirc d¢ tich lily trong tram
tich khong ¢6 su khic nhau nhiu gitra cac dot liy mau [12].

Nghién ciru nay dugc thuc hién nham cung cap cac thong tin
vé muc do tich lity va phan b6 PCB trong tram tich tai khu vuc ha
luu séng Day. Bo s6 licu 1a co sor dé tinh toan va danh gia mirc do
rui ro do ton luu céc chat 6 nhiém hiru co bén viing tai khu vye.

Phuong phap nghién ciiu
Héa chit va thiét bi

Héa chat: dung dich chuin dwgc sir dung trong nghién
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Abstract:

The data on concentration of polychlorinated biphenyl
(PCB) accumulated in sediment were investigated
in order to assess potential ecological risks of these
compounds. In this study, seven PCB congeners were
found in 20 sediment samples collected from the
downstream area of Day river. Total levels of PCB
ranged from 1.72 to 89.6 ng/g dry weight with the
average value of 16.1 ng/g and tended to increase in the
direction from inland to estuaries and coastal areas.
Among PCB congeners, PCB-52 was detected with the
high frequency and high proportion as compared to
the remaining congeners with the concentration from
0.156 to 59.6 ng/g dry weight. The total levels of PCB in
the samples were lower than the value specified in the
National Technical Regulation on sediment quality.

Keywords: Day river downstream, polychlorinated
biphenyl, sediment.

Classification number: 1.7

ciru nay 1a hdn hop chuin gdm 7 dong loai PCB chi thi:
2,4,4’-Trichlorobiphenyl (PCB-28), 2,2°,5,5’-Tetrachlorobiphenyl
(PCB-52), 2,2’,4,5,5’-Pentachlorobiphenyl (PCB-101), 2,2’,3,
4.4’ 5’-Hexachlorobiphenyl (PCB-138), 224455
Hexachlorobiphenyl (PCB-153),2,2°,3,4,4°.5,5°-Heptachlorobiphenyl
(PCB-180), 2,2°3,3°,4,4°,5,5-Octachlorobiphenyl (PCB-194)
(Wellington, Anh). Céc dung méi tinh khiét sic ky bao gbm:
n-hexan, axeton, diclometan (Merck, Duc).

Thiét bi: PCB trong mau tram tich dwoc dinh luong trén
thiét bi sic ky khi v6i detector cong két dién tir (GC/ECD-2010,
Shimadzu, Nhat Ban). Hn hop cac PCB duoc tach trén cot mao
quan Equity®-5 (30 mx0,25 mmx0,25 pm) véi diéu kién chwong
trinh nhiét d6 10 cot nhu sau: nhiét do ban dau la 100°C, gilt trong
1 phut; ting nhiét do dén 160°C vdi toc do 15°C/phit; tang nhiét
dén 280°C voi toc do 5°C/phut, giir dang nhiét tai nhiét do cudi
trong 4 phut.
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Phuong phdp liy méu

Céc vi tri ldy mau dugc lya chon trong qué trinh xay dung
chuong trinh quan tric va khao sat khu vuc 1dy mau dya trén diéu
ki¢n tu nhién cua khu vye, Iuu luong nude, ché do dong chdy va
dic diém coa nguén thai. Sau khi xac dinh duoc vi tri léy mau,
diém lay mau dugc danh dau trén ban do va liy chinh xéc toa do
trong qua trinh 1y mu. Ban dd cac diém ldy miu duoc thé hién ¢
hinh 1, trong d6 ky hiéu mau duoc ma hoa theo khu vuc léy mau:
PHN (mau léy tai khu vuc thugc dia phén tinh Ha Nam), DNB
(miu léy tai khu vuc thudc dia phan tinh Ninh Binh), DND (mau
1€iy tai khu vuc thugc dia phén tinh Nam Dinh, giap ranh v6i Ninh
Binh), CP (miu ldy tai khu vuc cira Déy).

Mau trim tich dugc liy vao thang 4/2018 bang gau ldy miu
tram tich Ekman ctia Hing Wildco (M) ¢ 16p bé mat khoang 0-10
cm, sau d6 mau dugc tron déu, cho vao binh thiy tinh t6i mau, lam
lanh béng da gel. Sau do, mau s& dugc van chuyén dén phong thi
nghiém va dugc bao quan theo TCVN 6663-15:2004 (ISO 5667-
15:1999) [13].

Phwong phap xir ly mdu va phén tich [14]

Cén chinh xac khoi lugng mau tram tich vao ong ly tim dung
tich 50 ml, thém 40 ml dung moi va tién hanh siéu am 10 phut, ly
tam 10 phut (toc d6 3.000 vong/phut), gan dich chiét ra binh cau.
Qua trinh nay duoc lap lai 3 lan. Dich chiét dugc cd quay chan
khong dén thé tich 5 ml. Tién hanh lam sach trén cot chiét pha ran
nhoi 8 g Florisil (cot chiét thuy tinh dai 40 cm, duong kinh 2,2 cm).
Rura gidi bang 40 ml n-hexan dé thu dwgc phan doan chiét chira céc
PCB. Sau do, c6 quay chan khong céc phan dich rira giai vé thé
tich 2 ml. Tién hanh loai sunfua trong dich chiét bang day dong da
dugc hoat hoa va rira axit dich chiét trong 6ng nghiém dé loai bo
cac chat mau hiru co. Sau khi rira, phﬁn dich duge co vé khoang
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Hinh 1. So d6 vi tri 1dy mau tai ha luu song Day.
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1 ml du6i dong khi N, va dinh mirc chinh xac vé 1 ml bang dung
moi n-hexan.

Bom 1 pl dung dich miu Ién thiét bj GC-ECD dé xé4c dinh
nong do cua cac PCB.

Ham luong cac dong loai PCB duogc tinh bing phuorng phap
ngoai chuan, véi dudng chuén duoc lap cung v6i moi mé mau
phén tich. Ham lugng tong PCB dugc tinh bing tong nong do cia
7 PCB chi thi dugc st dung trong nghién ctru nay (PCB-28, PCB-
52, PCB-101, PCB-138, PCB-153, PCB-180, PCB-194).

Nghién ctru nay ké thira quy trinh phan tich da duoc thim dinh
tai Phong thi nghiém moéi truong, Truong Dai hoc Tai nguyén
va Moi truong Ha Noi (VILAS 955). Gidi han phat hién va gidi
han dinh luong cua phuong phap dugc tinh toan dua trén két qua
phan tich lap lai mau trAm tich néng do thép. Do thu hoi va do
1ap lai dugc tinh toan tir két qud phan tich mau trdm tich thém
chuén ¢ 3 mirc ndng do khac nhau. Két qua thim dinh tai phong
thi nghiém thu dugc gia tri MDL (giéi han phat hién clia phuong
phép - method detection limit) cta cac cu tir PCB bién thién tir
0,028 dén 0,042 ng/g; do thu hdi cao nhat 1a 110% va thip nhat 1
69% [14]. Ngoai ra, do lap cta cac mau lip khi thuc hién nghién
ciru nay déu nho hon 15% va dat yéu cau cua tiéu chuin tham
chiéu ciia US-EPA 8082a.

Két qua va thio luan
Ham lwgng PCB trong méu tram tich

Trong nghién clru nay, ham lugng cua 7 dong loai PCB dugc
phat hién trong hau hét cac mau tram tich thu duoc ¢ khu vuc ha
luu song Day tir Kim Bang, Ha Nam dén cira Day, Nghia Hung,
Nam Dinh (hinh 2). Téng ham lugng ciia cac PCB trong 20 méau
tram tich dao dong trong khoang tir 1,72 dén 86,9 ng/g trong luong
kho (trung binh 16,1 ng/g trong lugng kho). Trong d6, cic mau
tram tich dugc léy tai khu vuc ctra song ven bién c6 xu hudng tich
lily PCB cao hon cac mau trong ndi dia. Tuy nhién, so véi QCVN
43:2017/BTNMT vé chét luong tram tich, ham luong tong cic
PCB chua vuot qua giéi han vé chat luong tram tich nudc ngot,
nude 1o va nude man (277 ng/g va 189 ng/g).
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Hinh 2. Phan bd ham lugng tdng PCB trong cac mau tram tich.
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Ham luong tong PCB cao nhat tai diém CD.03 1a 86,9 ng/g, ¢6
thé do khu vuc ctra bay co dién tich rong, sau, dong chay xoay,
nén toc do 1€ing dong trAm tich nhanh va sy xo tron it hon so v6i
cac khu vyc khac. Do vay, su tich lity cac PCB c6 xu hudng cao
hon phia trong song.

Tai vi tri DHN.08, ham lugng téng PCB kha cao, khoang 50,1
ng/g, day 1a vi tri gan cang Chau Son, noi ¢6 nhiéu tau thuyén neo
d4u dé van chuyén d4, khai thac cat. C6 thé cac hoat dong giao
thong thity phat sinh ra cac ngudn thai chira PCB (vi du dau phanh
va dau thity Iyc cua tau bé van chuyén) anh hudng dén muce do tich
Ity PCB tai khu vyc nay.

Ty I¢ phin bé cic dong logi PCB trong mdu (hinh 3)
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Hinh 3. Ty I¢ phan tram céc dong loai PCB.

Hau hét cac déng loai PCB déu duoc phat hién c6 mat trong
cac mau trim tich, ddc biét PCB-28, PCB-138 va PCB-194 duoc
tim thdy trong miu v6i ty 16 phan trim kha cao, twong tng 1a 85,
75 va 100%. Trong mdi mau trdm tich, ham luong PCB-28 va
PCB-52 chiém ty 1¢ cao so v6i cac dong loai con lai v6i phan trim
trung binh chiém 23,0 va 47,7%, trong d6 ham lugng PCB-52 bién
thién tir 0,156 dén 59,6 ng/g trong luong kho.

So sanh ham lwgng PCB trong trim tich tai mot 56 khu vue

Bang 1 tong hop ham luong tong PCB trong tram tich song va
ven bién tai mot so khu vuc khac cta Viét Nam va mot so nude
trén thé gioi.

Bang 1. Ham lugng tong PCB trong tram tich tai mot so khu vuc.

Trung binh  Khoing nong

Khu vire nghién ciru (g0 0 (ag/e) Tai li¢u tham khao
Khu vue ha luu song Day 16,1 1,72-86,9 Nghién ciru ndy
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Song Duong Tt, vinh Hang Chau, bo 0. Adedayo va cs (2016)

bién phia Dong Trung Quéc (tong 9 dng 20,3 ND-63 [18]
loai PCB)
Cang du thuyen, Dao Shelter, vinh San 7 23153 Carlos Neiraa va cs

Diego, Hoa Ky (tong 19 dong loai PCB) (2018) [19]

Carlos Neiraa va cs
(2018) [19]

Dao Harbor phia Tay, vinh San Diego,

Hoa Ky (tong 19 dong loai PCB) 2 BHE

Carlos Neiraa va cs
(2018) [19]

Dao Harbor phia Dong, vinh San Diego,

Hoa Ky (tong 19 dong loai PCB) e s

Két qua so sanh cho thdy, tong ham lugng PCB trong nghién
ctru nay khé twong dong v6i ham luong PCB trong tram tich ving
ven bién mién Béc [15], trim tich 14y tai vinh Surabaya, Indonesia
va song Duong T, vinh Hang Chau, b bién phia Dong Trung
Qudc. Tuy nhién, két qua nay thap hon so vdi s lidu thu dugc cia
nhom nghién ctru khi phan tich ham lwong PCB trong tram tich
ven bién Bic Trung BJ va vinh San Diego, Hoa Ky. Tran Manh
Tri va cs (2016) ciing cung cap s6 lidu PCB (8 dong loai PCB chi
thi) trong trim tich ldy tai ving bién xa bd (cach 20 dén 50 km)
thap hon rat nhiéu so vdi nghién ciru nay [16]. Didu nay la hoan
toan hop 1y vi ngudn phat sinh PCB tir c4c hoat dong ndi dia chu
yéu dugc tich Iy trong tram tich song v trdm tich bién ven bo.

Nghién cuu nay da dua ra duge b s0 liéu ban dau vé muc do
tich lily PCB trong tram tich khu vyc ha luu song Pay. Tong ham
lugng PCB trung binh do dugc tai khu vue nghién ciru 1a 16,1
ng/g trong lugng kho (dao dong 1,72+86,9 ng/g). Két qua nay cho
thay mirc d tich liy PCB trong tram tich tai khu vue & muce thip
so vOi gia tri gioi han vé chat luong tram tich quy dinh tai QCVN
43:2017/BTNMT. Tuy nhién, PCB li nhom cht 6 nhiém hitu co
khé phan huy, ton tai lau dai trong moi truong va c6 kha ning tich
liy sinh hoc cao. Chinh vi vay, su ton tai ham luong vét cia cic
dong loai thuc nhom chat nay ciing co kha ning tao ra nhimg
rii ro tiém 4n déi voi moi truong va stc khoe con nguoi. Két qua
nghién ctru nay s€ 1a co s¢ khoa hoc cho viéc danh gid cac chi s6
r0i ro moi trudng, rui ro sinh thai tiém an dbi voi moi truong va
stc khoe con nguoi.

LO1 CAM ON

Nghién clru nay dugc tai trg boi Bo Tai nguyén va Mai truong
thong qua dé tai cap bo ma sb: TNMT 2017.04.09. Céc tac gia xin
tran trong cam on.
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