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Tom tit:

Cic hop chit Polycyclic Aromatic Hydrocarbons (PAHs) dwgc biét dén 1a cac hgp chit ¢é ddc tinh lién quan dén
bénh ung thw va di tit bim sinh & tré so sinh. Trong nghién ctru nay, 24 hop chit PAHs trong 25 miu mé ca dwoc
thu thép tai hd Tay va ho Yén S¢ (Ha N¢i) dwoc chlét siéu Am béng hén h0'p dung moi hexane va diclomethane, lam
sach qua cot silica gel va xac dinh bing thiét bj sic ky khi hai chiéu ghep ndi khbi pho thoi gian bay (GCxGC-TOF/
MS). Cac h0’p chit PAHs dwoc phat hién trong tit ca cac miu ca & ca ho Tay va hd Yén Sé. Hi¢u sudt thu hoi ddi véi
24 hop chit PAHs trung binh dat 95,6% (dao dong tir 67,29 dén 126%), gi¢i han phat hién va giéi han dinh luwgng
trung binh trong miu c4 twong lrng 12 0,6 ng/g va 2,06 ng/g. Tong ham lwong trung binh ciia 24 PAHs trong cic miu
ca thu thap tai hé Yén S6' va ho Tay twong ung 1a 168,04 ng/g (dao dong tir 82,26 dén 268,74 ng/g) va 116,73 ng/g
(dao dong tir 6,93 dén 346,5 ng/g) trong lwong khd. Két qua nghién ciru cho thiy, cic hop chit PAHs trong miu ca

phan bd khéng dong déu giira cac khu vwe nghién ciru.
Tir khéa: Cd, ho Tay, ho Yén Sé, PAHs.
Chi s6 phén logi: 1.4

Gidi thiéu

PAHs 1a nhom cac hop chét hitu co gdm hai hay nhiéu
vong hydrocarbon thom lién két v&i nhau (hinh 1) [1].
PAHs thudng ton tai & dang hdn hop, c6 thé gdm hon 100
hop chit khac nhau. O dang tinh khiét, PAHs c6 thé rén,
xuét hién khong mau, mau vang chanh hoac mau xanh nhat.

Naphthalene Phenanthrene

Benz[a]anthracene

Benzola])pyrene Chrysene Benzo[b]fluoranthene

Hinh 1. Cau tao clia mot s6 PAHs.

Mot sb nghién ctru ddnh gia doc tinh cho thiy, PAHs co
nhitng anh hudng xau dén stc khoe trén cac dong vat thi
nghiém. Cac nghién cuu trén dong vat cho théy, chuot bi
phoi nhiém véi 308 ppm PAHs (dic biét 1a benzo[a]pyrene)
trong thyc pham trong 10 ngay gay ra di tit bam sinh. Chudt
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ph01 nhiém véi 923 ppm benzo[a]pyrene trong thuc pham
nhiéu thang gy ra cac ton thuong gan va mau [2-4]. Cac
doc tinh nay 13 do tac dong 1én gen thy thé hydrocacbon
thom (aryl hydrocarbon receptor AhR) [5]. P4 c6 mot s6
nghién ciru trén thé giodi tim thiy ham lugng PAHs trong
mau gan va mau cua mot s6 loai ca [6- 8] Mot s6 cong trinh
nghién ctru trén thé giGi cung chi ra rang, su c6 mat cua
hop chat PAHs trong thuc pham nhu rau muong, thit lon,
thit bo, sira va cac san pham hai san [9-11].

PAHs duoc hinh thanh tir nhiéu nguén khac nhau, chu
yéu tir qua trinh d6t chay khong hoan toan cac hop chét hitu
co nhu than d4, dau, g0, rac thai hay cac hop chét hiru co
nhu thude 14 va thit chay [12] va gia ting trong thé ky XX
[13]. PAHs duoc phat tan truc tiép vao khi quyén, & ca dang
khi va dang hat, sy van chuyén trong khong khi cua PAHs
trd thanh chat gy 6 nhidm toan cau [14]. PAHs dugc tim
thy trong moi truong khong khi, nudc va dat, ching xuat
hién trong khong khi va lién két vao phan tir bui nhu cat sa
va tich tu trong nudc, d4t hodc trAm tich.

Tai Ha Noi, mot sb nghién ciru gfin day cho th?iy su cO
mat cua cac hop chit PAHs trong bui tur khi thai cta cac
phuong tién giao thong [15]. PAHs ciing dd duoc tim thiy
trong nude va tram tich cia mot sb séng chay trong thanh
phd nay [9, 16]. Tir day cho thay, cac loai sinh vt sinh sdng
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Abstract:

Polycyclic Aromatic Hydrocarbon (PAHs) has been
known as the compound with toxicity effects related
to skin, lung, bladder, liver and stomach cancers; this
has been proven in laboratory animals. In this study, 24
PAHs in 25 fish samples collected from West lake and
Yen So lake, Hanoi city was extracted by ultrasound
with the hexane and diclomethane mix solvent, cleaned
up through silicagel collumn, and detected using two-
dimensional gas chromatography with time-of-flight
mass spectrometry (GCxGC-TOF/MS). PAHs was
detected in all fish samples collected from West lake
and Yen So lake. The mean recovery performance of 24
PAHs was 95.6% (from 67.29% to 126%), and the limit
of detection (LOD) and limit of quantification (LOQ) in
samples were 0.6 ng/g and 2.06 ng/g, respectively. The
average concentration of PAHs in fish samples collected
from Yen So lake and West lake was 168.04 ng/g (ranging
from 82.26 to 268.74 ng/g) and 116.73 ng/g (ranging from
6.93 to 346.5 ng/g) dry weight, respectively. The results
of this study showed that the accumulation of polycyclic
aromatic hydrocarbons in fish was inhomogeneous in
distribution between these study areas.

Keywords: Fish, PAHs, West lake, Yen So lake.
Classification number: 1.4
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trong moi trudong nude tai khu vuc nay cd nguy co phoi
nhiém cac hop chat PAHs. Tai Viét Nam noi chung va khu
vuc Ha Noi n6i riéng chua cd nghién ctru xac dinh sy ¢6 mat
cua cac hop chit PAHs d6i v6i mau c4 duoc nudi tha, dic
biét trong khu vyc thanh phé. Két qua khao sat hién truong
ctia chung t6i cho thdy, hd Tay va hd Yén S¢ 1a hai hd 16n
nhit thugc khu vuc ndi thanh Ha Noi hién dang duge su
dung dé nuoi tha thily san, mdi nam khai thac hang chuc tan
c4 cung cap cho nguoi dan sir dung trong bita dn hang ngay.
Mot b loai ca phé bién & day la ca chép, ca me, ca troi va ca
16 phi dugc khai thac danh bit quanh nam. Xudt phat tir hién
trang trén, ching t6i tién hanh nghién ciru phan tich va danh
gia sy co mit ciing nhu ham lugng ciia cac hop chit PAHs
trong ca tai cac khu vuc hd Tay va hd Yén S¢ (Ha Noi), st
dung phuong phap chiét siéu am va xac dinh bang thiét bj
sac ky khi hai chidu ghép ndi dau do khdi pho thoi gian bay
(GCxGC-TOF/MS).

Vat liéu va phuong phap
Héa chit, thiét bi

Toan bd hoa chit duge sir dung cho phan tich PAHs déu
thudc loai tinh khiét ding cho phan tich sic ky khi. Dung
moi aceton, n-hexane va diclometane dugc mua tir Merck
(Puc). Hon hop cua 24 hop chit chuan PAHs bao gém
naphthalene (Nap), acenaphthylene (Acy), acenaphthene
(Ace), fluorene (Flu), phenanthrene (Phe), anthracene (Ant),
fluoranthene (Fluh), pyrene (Pyr), benzo[c]phenanthrene
(BcPh), cyclopenta[c,d]pyren (CPP), benzo[a]anthracene
(BaA), chrysene (Chy), benzo[b]fluoranthene (BbF),
benzo[k]fluoranthene (BKF), benzo[j]fluoranthene (BjF),
7,12-dimethylbenzo[a]anthracene (DMBA), benz[a]pyrene

(BaP), benzo[e]pyrene (BeP), 3-methylchloranthrene
(MCA), indeno[l1,2,3-c,d]pyrene (IDP), dibenz[a,h]
anthracene (DBA), benzo [gh,i] perylene (BgP),

dibenzo[a,h]pyrene (DBahP), dibenzo[a,i]pyrene (DPaiP),
dibenzo[a,l]pyrene (DPalP) ndng d¢ 10 pg/ml dwoc mua tir
Phong thi nghiém Wellington (Canada). Hon hop chat chuan
dugce sir dung dé 1ap duong chudn cé ndng do trong khoang
tir 1 dén 200 ng/ml. Hon hop cac chét chuin dong hanh st
dung dé kiém soat chit luong gom naphthalene (Nap-d8),
acenaphthylene (Acy-d8), phenanthrene (Phe-d10),
anthracene (Ant-d10), fluoranthene (Fluh-d10), pyrene
(Pyr-d10), benzo[a]anthracene (BaA-d12), benz[a]pyrene
(BaP-d12), benzo[g,h,i]perylene (BgP-d12), dibenzo[a,i]
pyrene (DPaiP-d14) nong d6 10 pg/ml dugc mua tir Phong
thi nghiém Wellington (Canada). Chrysene (Chy-d12) ndng
do 10 pg/ml ciing dugc mua tir Phong thi nghiém nay va
duogc st dung lam chit ndi chuén cho cac PAHs & trén.

Céc thiét bi chuyén dung ding cho phong thi nghiém nhu
cén phan tich d6 chinh xac 10* (Shimadzu, Nhat Ban), may
dong kho (Alpha 1-4 LD plus, Christ, Ptc), may siéu am
(Transsonic T700H, Elma, Dtic), hé c6 quay chan khong
(R210-Buchi, Buchi, Thuy S§), bd c¢d mau nito (MGS
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2200, Eeyla, Nhat Ban) va h¢ thong thiét bi sac ky khi ghép
ndi khdi phé thoi gian bay GCxGC-TOF/MS (Pegasus 4D,
LECO, My). Ong nghiém thuy tinh chia vach 15 ml, cot
lam sach thay tinh chia vach 30 ml, binh cau thuy tinh 250
ml, lo thuy tinh tiém mAu 1,5 ml, dng dong thuy tinh, bong
thity tinh, pipet thiy tinh va mot s6 dung cu thiy tinh khac.

Lay mau va chudn bi mau

25 c4 thé ca ciia mot sb loai ca nude ngot bao gém ca
chép, mé, troi, 1o phi, tré va ca vang sinh séng ¢ hd Tay
thudc quan Tay H6 va hd Yén So thude quan Hoang Mai,
thanh phé Ha Noi dugc danh bit bang phuong phap kéo
ludi va chon ngau nhién. Ca dugc cho vao thung nhya dung
nude hd noi lay mau, suc khong khi gilr ca song va van
chuyén vé phong thi nghiém. Mau c4 dwoc xac dinh chidu
dai va can nang. Ca duogc chuén bi trude khi xi ly béng
cach tach cac mo, xay nhuyén va dong thé bing may xay
mau (Philips, An Do), sau d6 mau duoc dong kho & nhiét
d6 -50°C trong 48 gid. Mau sau khi chuin bi xong dugc
g6i vao gidy bac di rira bang nude va trang v6i dung moi
axeton, n-hexan. Cac dung cu thi nghiém sau mdi lan st
dung duoc trang rira bang nude deion, aceton va n-hexan
dé tranh nhiém chéo. TAt ca cac miu sau qué trinh chudn
bi duoc cho vao tui dip va bao quan ¢ nhiét d6 -22°C cho
phan tich.
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Hinh 2. Ban do 1dy miu cé trong nghién ciu.

Nhin chung, cac dia diém khu vic 1dy mau phu hop véi
nghién ctru dai dién cho khu vuc khao sat. Ho Tay va hd
Yén S¢ 13 hai khu vuc hd 16n nhit thanh phd Ha Noi. Ho
Tay c6 dién tich hon 500 hecta nam & phia tiy bic trung
tam thanh phé. HO Tay la noi chira nu6e thai khu vue dan
séng xung quanh ho vo1 muc dich str dung 1a méi truong
canh quan, diéu tiét nude mua va nudi ca. Tai day, cac hoat
d6ng nudi ca va khai thac str dung 1am thyc pham cho ngudi
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dan khu vuc Ha Noi dién ra quanh nam. Déi voi hd Yeén
S&, v6i dién tich khoang 173 hecta gdm hé théng 5 hd 16n
thong véi nhau qua céc kénh dao. Nudc thai do thi tur cac
con song Kim Nguu, Sét va Té Lich tir trung tam thanh ph
Ha Noi chay vao hd Yén Sé qua cac dap tran. Mot b phan
nude thai cta séng Kim Nguu duoc xir 1y qua hé thdng nha
méy xir Iy nude thai Yén So d6 ra hd Yén So. Tuy nhién, hé
thong dap tran duoc thiét ké dé khi lugng nudc séng Kim
Nguu dang 1én, nudc s& chay qua dap tran di vao hd ma
khong qua xir . HO Yén S ngoai muc dich diéu hoa lugng
nudce thai con duge nguoi dan st dung nudi ca va ban cho
cac tiéu thuong tai khu vuc chg ca Yén So. Nhu vay, ca hai
khu vye nghién ctru déu 1 nhitng hd 16n chira nudce thai va
14 noi nudi ¢4 lam thyc phdm cho con ngudi nén c6 nguy co
tich lily cac hop chat doc hai phat thai tir nhidu ngudn khac
nhau trong thanh phd va nguy co cao phoi nhiém dén con
nguoi.
Phén tich mdu

Ham luong cac hop chat PAHs trong cic mau ¢4 phan
tich sir dung phuong phap chiét siéu am va do bang thiét b
sac ky khi két noi khoi pho thot gian bay (GCxGC-TOF/
MS) duogc phat trién va t6i wu dwa vao cong bd cia Monret
va Conte, Tap chi Seperation Science, 2002 [17]. Can 2 g
mau ca da dugc dong kho trude d6 bang thiét bi dong kho
& -50°C trong 48 gio. Thém 50 pl hdn hop chét chuan dong
hanh ndng d6 2 pg/ml va thyc hién chiét mau voi 20 ml
dung moi hexan va diclometan (50/50, v/v) bang thiét bi
rung siéu am trong 30 phiit. Mau duogc ¢6 quay chan khong
(R210-Buchi, Buchi, Thuy S¥) vé 3 ml va tiép tuc lam kho
vé 1 ml bang dong thdi khi nito trude khi chuyén sang budc
lam sach. Nhoi ¢t bang silicagel cung voi hdn hop dung
moi hexane/diclometane (50/50, v/v) dé 6n dinh cot, 10
ml hexane/diclometane (50/50, v/v) dugc cho chay qua dé
lam sach cot. Rua giai cac hop chat PAHs bang 30 ml hdn
hop dung méi hexane/diclometane (50/50, v/v). Phan dung
moi rira giai duge ¢d quay chan khong vé 3 ml trude khi
chuyén sang 6ng nghiém thity tinh 15 ml. Thém 50 pl chat
ndi chudn chrysen - d12 va lam khé vé 1 ml bang thoi dong
khi nito, sau d6 dung dich chiét dugc chuyén sang lo thuy
tinh bom mau tu dong GC 1,5 ml.

Céc hop chat PAHs trong mau c4 sau khi xir 1y duoc
do bang thiét bi sic ky khi két ndi khdi phd thoi gian bay
(GCxGC-TOF/MS). 2 ul dich chiét dwoc bom vao hé thong
GCxGC-TOF/MS gdm hé sic ky khi hai chiéu (7890A,
Agilent, My) két ndi voi detecto khdi phd thoi gian bay
(Pegasus 4D, LECO, M¥). 24 hop chat PAHs duoc tach
bang cot tach DBX5 (SGE, Anh), chiéu dai 60 m, duong
kinh 0,25 mm, 16p phu 0,25 pm v6i pha dong 1a khi heli
tinh khiét 99,999%. Téc do dong khi 1,5 ml/phut, chuong
trinh nhiét d6 bat dau véi 60°C giit trong 1 phut, ting dan
dén 200°C trong 15 phut, sau d6 ting 1én 220°C trong 3 phit
va gitr 3 phat, tiép tuc ting 1én 260°C trong 10 phut va gitr
5 phut, sau d6 tang 1én dén 290°C trong 10 phit, giir 3 phut
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va két thiic & 320°C trong 3 phit, giir 15 phit & nhiét d nay.
Céac PAHs dugc quét véi nhiét do nguén ion va giao dién
duogc duy tri twong tng 1a 230°C va 310°C. Céac chat PAHs
duogc ghi nhan boi detector bang cac manh phd dic trung va
thoi gian luu riéng biét. Ty 1¢ khdi lugng dién tich cua ion
dugc xac dinh thong qua phép do thoi gian bay cua ion da
dugc gia tc vi mot dién truong nhd ngudn bin pha ion.
Céc tin hiéu duoc chuyén vao may tinh dé luu trir va xir Iy
bz‘ing phan mém chuyén dung ctia hang san xuit (Chroma
TOF® V3.34, LECO, M¥).

Kiém sodt chit lwong

V6i méi mé thi nghiém 9 mau, ching t6i phan tich dong
thoi 1 mau tring va 1 mau thém 50 pl dung dich chuan 1
ppm. Hiéu suat thu hdi dbi v6i 24 hop chat PAHs trung binh
dat 95,6% (dao dong tir 67,29 dén 126%). Xéac dinh gidi han
phét hién ctia phuong phap (MDL): Lay nong d cao hon gidi
han phat hién trén may (IDL) 10 1an, thém chuén vao nén mau
c4 va thuc hién qua trinh phén tich gidng nhu trén. Giéi han
phat hién (LOD) va giéi han dinh lugng (LOQ) trong cac mau
phan tich tuong tng la 0,03 ng/g va 0,1 ng/g.

Két qua nghién ciiu va thao luan
Ham lwgng cdac hop chit PAHs trong méu cd

Két qua nghién ctru cho thy, cac hop chat PAHs trong
cac mau cé thu thap tai hd Yén So c6 xu hudng cao hon hd
Tay (hinh 3). Cu thé, tong ham luong trung binh céc hop chét
PAHs trong hd Yén So va hd Tay tuong ung 1a 168,04 ng/g
(dao dong tir 82,26 dén 268,74 ng/g) va 116,73 ng/g (dao dong
tir 6,93 dén 346,5 ng/g). Piu nay dwoc giai thich 1a do hd Yén
S& chira nude thai ciia thanh phd Ha Noi tir cac con song To
Lich, Kim Nguu, song Sét va Song Lir; trong khi d6 ho Tay
chi chita nuéc thai sinh hoat tir dan cu va nha hang ven hd.
Tir d6 c6 thé thiy ring, sy tich liy cac hop chat PAHs trong
céc loai ¢4 sinh séng phu thudc vao méi trudng xung quanh.
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Hinh 3. So sanh tdng ham lugng trung binh cac hgp chat
PAHs trong ca tai ho Tay va hd Yén S6.
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Qua trinh thu thap mau tai khu vic hd Yén So khong thay
cé tré va c4 vang sinh séng. Tuy nhién, dbi chiéu két qua phan
tich PAHs trong céac loai ca chép, ca mé, troi va ré phi cho
thay tong ham lugng trung binh ctia 24 hop chit PAHs trong
ca hd Yén S& cao hon trong hd Tay tir 1,6 dén 7,2 lan (trung
binh 3,13 1an). Cac cong trinh nghién ctru cua Esther Boll va
cong su (2008), Nguyén Thanh Thao va cong su (2016) cling
cho thay sw c6 mat PAHs tai mot s diém trén song Nhug, To
Lich, Lu, Kim Nguu [9, 16]. Theo khéo sat cua chung t6i, cac
song nay déu c6 nhanh chay tran vao hd didu hoa Yén Sé. Do
do, su phoi nhiém PAHs tir méi truong nudce vao cic loai ca
sinh song tai day co nguy co tich iy PAHs nhiéu hon ho Tay
1a khu vuc hd kin véi sy tiép nhan nuée thai chu yéu tir khu
vuc xung quanh.

Két qua nghién ciru cho thay ¢4 nudi tha tai khu vuc HO
T4y va hd Yén So bi 6 nhidm boi 24 hop chit PAHs. Trong
o, su tich liiy cc hop chat PAHs trong cac loai ca khong
ddng déu. Ham luong PAHs cao nhét trong miu ¢4 mé véi
téng ham luong trung binh 1a 183,17 ng/g, tiép theo la ca tré
v6i 174,11 ng/g, cd vang 1a 168,09 ng/g va ca chép la 128,92
ng/g. Cac loai cé trong nghién ctu c6 chira ham luong céac
hop chat PAHs thap hon gdm c4 ro phi 1a 91,05 ng/g, thip
nhat 13 c4 troi voi ham lugng cac hop chat PAHs 1a 90,52
ng/g (bang 1). Két qua nghién ctru chi ra sy tich lity PAHs
tap trung nhiéu & cac loai c4 co kich thudc 16n hon cho thay
su tich lily cac hop chat PAHs ting theo trong luong co thé.
Diéu nay co thé do cac loai ca 1én cAn mot lugng thirc dn 16n
hon va thoi gian sinh séng lau hon sé tiép nhan mot luong
PAHs 16n tir mdi truong sinh sng.

Bang 1. Téng ham lugng trung binh cac hgp chat PAHs
trong ca.

Chiéuddi  Chiéurgng  Khbilwgng  Téng ham lwgng

Loai ca Vi tri trung binh trung binh trung binh PAHSs trung binh
(cm) (cm) ® (ng/g)
Ca chép Hb Tay 38,67 9.83 884 102,67
Ca chép Hb Yeén So 42,67 15,83 1389,67 168.3
Came Hb Tay 47 13,33 1493 138,53
Came Hb Yeén So 43,67 12,5 972,67 227,82
Ca troi Hb Tay 3433 12 897,67 21,93
Ca troi Ho Yeén So 29,67 8 346,33 159,1
Ca 16 phi Hb Tay 21,07 7.5 176,33 56,52
Ca r6 phi Ho Yén So 23 8 218,67 114,07
Catré Hb Tay 4525 16,3 1885 171,85
Ca vang Hb Tay 37,5 14,2 875 168,09

Hién nay chua c6 cac quy dinh vé lugng PAHs trong thuc
pham thit ca nuéi trong va danh bét tir tw nhién. Mot s6 san
phdm dong goi, thit hun khoi va cac san pham tir thit hun khoi,
ca hun khoi va cac san phdm tir c4 hun khéi va mot sb san
phiam khéac duoc quy dinh & mot s6 nude trén thé giéi nhu Uy
ban chau Au EC sb 1881/2006, ctia Brazil RDC s6 281/2003
va Tiéu chuan qubc gia Trung Qudc vé an toan thyc phdm
GB2762-2012. Céc quy dinh ndy tap trung vao benzo[a]
pyrene va tong bdn chit PAHs gom benzo[a]anthracene,
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chrysene, benzo[b]fluoranthene va benzo[a]pyrene. Ket qua
nghién ctru ndy cho thay ndng d6 benzo[a]pyrene va tong bon
chat PAHs trong mau cé4 thu thap tai khu vuc Ha Noi trung
binh tuong ung 1a 0,12 ng/g (dao dong tir dudi gioi han phat
hién - 0,82 ng/g) va 1,24 ng/g (dao dong tir 0,16-2,49 ng/g).

Sw phin bé PAHs trong cd

Két qua nghién ctru cho thdy cac hop chat PAHs phd
bién trong c4 chi yéu 1a naphtalene (trung binh 55,99%),
phenanthrene (trung binh 19,03%), pyren (trung binh 7,12%),
flouranthene (trung binh 6,77%), fluorene (trung binh 6,06%)
(hinh 4).
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Hinh 4. Sy phan bé clia cac hgp chat PAHs trong ca 6 ho
Yén S& va ho Tay.

Mot s nghién ctru khic vé PAHs trong cic mau ca
ciing cho két qua tuong dong v6i nghién ctu nay. Nghién
clru cua Vives va cong sy cho thdy, cac PAHs it vong nhu
phenanthrene, florence & mot lugng cao hon so voi cac PAHs
nhiéu vong hon tich liy trong mau ca [6]. Diéu nay cho thiy
cac PAHs co it vong véi phan tir luong nhé co thé dé dang
xam nhiém vao cac lodi ca sinh séng khu vuc nay.

X a
Ket luan

Cong trinh nghién ctru bude dau khao sat sy co mit cua
24 hop chat PAHs trong mot s6 loai ¢4 thu thap tir ho Tay va
hd Yén So. Nhin chung, két qua cho thay ham lugng cac hop
chat PAHs trong cic mau c4 trung binh 1a 137,26 ng/g (dao
dong tir 6,93 dén 346,5 ng/g). Trong d6, cac PAHs tap trung
chu yéu 0 cac loai ca co kich thudc 16n hon nhu chép, ca mé,
cé tré, cho thiy liéu lugng tich lity PAHs c¢6 chiéu huéng phu
thudc vao lidu luong thirc an tiéu thu cla céac loai ca tai khu
vuyc nghién ctru. Nhin chung, mau ca thu thap tai hd Yén So
¢6 su tich lity cac hop Qhét PAHs cao hon ho Tay, két qua
nay dugc cho rang c¢6 thé co sy 6 nhiém & hd Yén Sé do tap
trung nudc thai tor cac khu vuc song Sét, Lur, Kim Nguu va
T6 Lich cao hon hd Tay. PAHs tich lily trong cac miu ca chi
yéu 1a naphtanene (trung binh 55,99%), phenanthrene (trung
binh 19,03%), pyrene (trung binh 7,12%), flouranthene (trung
binh 6,77%), fluorene (trung binh 6,06%). Nghién ctru nay
cho thiy, can thiét tién hanh mé rong nghién ctru vé hién trang
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Khoa hoc Tu nhién n—

6 nhiém ciing nhu su tich lity cua cac hop chit PAHs trong cac
loai ca duwoc nuodi ¢ cac khu vuc khac thuoc dia ban Ha Noi
nai riéng va Viét Nam noi chung.

Nghién ctu nay duogce tai trg boi Truong Dai hoc Khoa
hoc Ty nhién qua dé tai ma s6 TN.16.27 va Pai hoc Quc gia
Ha Noi qua dé tai ma sb QG.16.11. Céc tac gia ciing xin tran
trong cam on su gitp dd cua cac ddng nghiép tai Trung tdm
Nghién ctru Cong nghé Mdi truong va Phat trién Bén vimg
(CETASD) trong qua trinh thyc hién nghién cuu.
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