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Abstract: This study assessed the occurrence and distribution of 16 common polycyclic aromatic
hydrocarbons (PAHs) in sediments from four regional rivers in northern Vietnam: the Lo River (Ha
Giang), the Da River (Lai Chau), the Red River (Lao Cai), and the Ka Long River (Quang Ninh).
Twenty sediment samples were collected during the 2024 rainy season and analyzed by GC-MS
using Environmental Protection Agency (EPA) standard methods (3540C and 3630C). The results
detected the presence of 10 PAHs (Naphthalene, Acenaphthylene, Acenaphthene, Fluorene,
Anthracene, Phenanthrene, Fluoranthene, Pyrene, Benz[a]anthracene and Chrysene), of which
Naphthalene, Anthracene, and Phenanthrene were with quite high contents. Total PAH
concentrations ranged from 20.25 to 48.83 ng/kg, with the highest in sediments from the Ka Long
River, where Naphthalene although is significantly lower than the threshold specified in river
sediments according to QCVN43:2017 BTNMT, it has levels exceeded the Canadian ISQG
threshold by 1.62 times. The concentration of PAHs in the upstream sediments of the four rivers
was still much lower than the regulations on PAHs in freshwater sediments according to QCVN 43:
2017 BTNMT. In addition, the Phenanthrene/Anthracene ratio was less than 4 (in the range of 0.89
- 2.85), indicating that low-temperature combustion was the main source of PAHs. The findings
showed initial signs of organic pollution in river sediments and raised the need for more effective
and adequate monitoring and pollution control in transboundary river systems.

Keywords: Polycyclic aromatic hydrocarbons (PAHs); river sediment pollution; Northern Vietnam,
Naphthalene, Anthracene and Phenanthrene.
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Tém tit: Nghién ciru ndy danh gia sy xuit hién va phan bd ctia 16 hydrocarbon thom da vong
(polycyclic aromatic hydrocarbon - PAH) phé bién trong trim tich 4 song khu vyrc mién Bic Viét
Nam: Song L6 (Ha Giang), Song Pa (Lai Chau), Séng Hong (Lao Cai) va Song Ka Long (Quang
Ninh). Cac mau tram tich d& dugc thu thap trong mua mua va mua kho nim 2024 va phan tich bang
sac ky khi ghép ndi phd khdi (GC-MS) theo cac phuong phép tiéu chuin cua Co quan Bao vé moi
truong ( EPA) (3540C va 3630C). Két qua da phat hién thiy 10 PAH (Naphthalene, Acenaphthylene,
Acenaphthene, Fluorene, Anthracene, Phenanthrene, Fluoranthene, Pyrene, Benz[a]anthracene va
Chrysene), trong d6 Naphthalene, Anthracene va Phenanthrene Xuét hién v6i ham luong kha cao.
Nong d6 tong PAH trong khoang 20,25 - 48,83 pg/kg, cao nhét trong trim tich song Ka Long, voi
mirc Naphthalene mdc du nhé hon dang ké ngudng quy dinh trong tram tich soéng theo
QCVN43:2017 BTNMT tuy nhién da vuot ngudng ISQG cuia Canada 1,62 1an. Nong d6 PAHs trong
tram tich thuong luu 4 séng van thip hon rat nhiéu quy dinh vé PAHs trong trim tich nuwdc ngot
theo QCVN 43: 2017 BTNMN. Ngoai ra, ti 1¢ thanh phan Phenanthrene/Anthracene nhé hon 4
(trong khoang 0,89-2,85) chiing t6 qua trinh d6t chay & nhiét do thap la ngudn chinh cua cic PAHs.
Céc phat hién cho thdy d4u hiéu ban dau cta 6 nhiém PAHs trong trim tich song va dit ra yéu ciu
giam sat va kiém soat 6 nhidm ddy du, hiéu qua hon nita di v6i cac hé théng song xuyén bién gidi.
Tir khéa: Hydrocarbon thom da vong (PAH); 6 nhiém trim tich song; mién Béic Viét Nam,
Naphthalene, Anthracene va Phenanthrene.

1. Mé dau bao dong dic biét & cac nudc dang phat trién.
. N PAHs tich tu trong trim tich gdy tac dong xau

Hién nay tinh trang trdm tich bi 6 nhiém cac dén chét luong nude, hé sinh thai va anh hudéng
hop chét hiru co da vong (PAHs) dang 1a van dé dén stc khoe con ngudi. Theo co quan nghién
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ctru Qudc té vé ung thu (IARC), mot sb loai
PAHs c6 thé gy ung thu & ngudi va dong vat.
Cac PAHSs c6 khdi lugng phan tir nho, cAu tao
phan tir chi ¢6 1-3 vong thom thudng rat doc,
trong khi cac PAHSs c6 khéi lwong phan tir 16n lai
c6 thé gay doc hodc dot bién gen.

Trong trim tich tir thuong nguon song Hoai
Ha (bong Trung Quoc) 16 mau tram tich bé mat
da duoc thu thap dé phan tich PAH. Két qua cho
thdy, tong ndng do cua 16 PAH (Y 16PAHs)
trong khoang 95,2-877,5 ug/kg trong luogng kho
(dw), trung binh 370,8 pg/kg dw ddi véi dong
chinh; 85,7-935,2 pg/kg dw (trung binh 480,7
ng/kg dw) d6i véi cac nhanh va 144,8 - 303,2 pg/
kg dw (trung binh 224,0 pg/kg dw) di voi cac
ho [1]. Tai chau Au, di phat hién Y16 PAHs
trong khoang 10,0-4140 pg/kg & song Danube va
cac nhanh song. Gia tri nay thap hon YPAHs
trong tram tich song Sava (265,1-11,272 pg/kg)
& Serbia [2]. PAHSs trong nudc mit va trim tich
tir 9 dia diém & thuong ngudn séng Danube va
cac nhanh séng ¢ Hungary vao mua thu nam
2012 ciing duoc phat hién vai > 16 PAHs trong
cac mau nude dao dong tir 67-96 ng/L, chi yéu
1a PAH hai va ba vong. Y16 PAHs trong trim
tich dao dong tir 35,2-288,3 ng/g dw. PAH bén
vong bao gdm fluoranthene va pyrene 1a chiém
uu thé. Sy phan b6 khong gian cta ) PAHSs trong
tram tich tiy theo dia diém. Nong do tuong
duong benzo[a]pyrene cao nhat duoc xac dinh
tai dia diém gan 10 d6t chat thai nguy hai. Tuy
nhién, viéc so sanh Y PAHs dugc xac dinh véi
cac doan khac ciia song Danube va cac tiéu chuan
chét luong moi truong cho théy nong do PAHs
twong di thap ¢ thuong ngu6n Hungary [3].

Qua khao sat 96 mau (nudc va tram tich)
song Gomti, mot nhanh chinh cua song Hang
(An D0) thu thap duoc tir 8 dia diém khac nhau
trong 2 ndm (2010-2011), > 16 PAHs trong nudc
va tram tich day nam trong khoang tir 0,06 dén
84,21 pg/L (trung binh véin = 48), 10,33 +
19,94 pg/L) va 5,24 — 3.722,87 ng/g dw [trung
binh (n = 48): tuong tng la 697,25 + 1.005,23
ng/g dw]. Trong nudc, chi yéu la cic PAH hai
va ba vong va trong khi & tram tich, PAH ba va
bén vong chiém wu thé. Ty 18 anthracene
(An)/[An + phenenthrene] va fluoranthene

(Fla)/[Fla + pyrene] da dugc tinh toan trong
nghién ciru danh gia cac ngudn PAH va xac dinh
dugc nhiét phan va ngudn dau mé 1a ngudn PAH
chinh [4].

Nghién ctru thanh phin ciia 16 PAHs vé
ngudn gde va rui ro sinh thai dugc thuc hién tai
Ph4 Curonian va Pdng bang song Nemunas,
Lithuania. Téng néng d6 PAHs dao dong tur 5,6
dén 528,4 ng/g dw & muc 6 nhiém tir thip dén
trung binh. Cac nguon PAH chinh dugc xac dinh
1a khi thai tir phuong tién giao thong, sinh khdi,
tran dau va dét than [5]. Zhe Wang va nnk da
phén tich PAHs trong moi truong Karst tich tu
trdm tich song, mién nam Trung Qudc. Két qua
cho thdy YPAHs trong trém tich mat trong
khoang 400,14-1194,69 ng/g, nim trong ngudng
dudi mirc 6 nhidm trung binh. Ngudn thai va tinh
chét vat 1y, hoa hoc ciia PAHs la nguyén nhan
dan dén ndéng do PAHs giam dan tir thuong
ngudn xudng ha ngudn, tuy nhién ty 1& PAHs
nhiéu hon 3 vong c6 xu hudng ting dan [6].

O Viét Nam da c6 cac nghién ciru lién quan
nhu Pham Thi Kha (2015) d3 tim thdy ham luong
8 PAHs trong trAm tich ddm Thi Nai, ham luong
dao dong trong khoang 3,03 -113,77 pug/kg dw,
trung binh 1a 23,66 ug/kg dw. Ham luong PAHs
thuong cao hon & khu vuc dinh dam, gitta ddm
va thap hon ¢ khu vuc cira dam. Trong cic mau
tram tich, cac PAHs 4-5 vong chiém chii yéu
(35,66-90,56%). Két qua ban dau cho thay cac
PAHs dam Thi Nai c¢6 ngudn goc chu yéu tir
xing dau [7]. PAHs trong trim tich song Kim
Nguu, 33 chat thuoc ho PAHs véi néng do tir
3,708-74,580 pg/kg dw. Ngudn phét thai cac
PAHs chii yéu la do xang dau st dung trong giao
thong va sinh hoat. Nhan dinh nay trong ddi phu
hop do song Kim Nguu 14 sdng thoat nude thai
cua Ha N¢i. Nguy co sinh thai do cac PAHs con
lai trong trim tich dang & muc thap [8]. Le Thao
Thanh Xuan va nnk (2020) da phan tich 16 PAHs
trong trim tich mat song Mé Kong va phét hién
ndéng do Y PAHs dao dong tir 53,66 dén 1205,35
ng/g dw, trung binh 1a 281,08 + 391,13 ng/g dw.
Trong s& 16 hop chiat PAH dwoc phan tich,
Pyrene (Pyr) va Fluoranthene (Flu) dugc phat
hién trong tat ca cac mau trim tich. Naphthalene
(Nap) c6 néng d cao nhét trong s6 cic PAH
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dugc phat hién. Cén cir theo chi sb rii ro (RQ),
PAH duoc danh gia gay rui ro sinh thai & muc
thip dén trung binh [9].

Nhing s6 liéu vé 6 nhiém PAHs trong trim
tich tai thuong ngudn 4 con soéng tir Trung Qudc
d6 vé Viét Nam nhu Song L6 (Ha Giang), song
ba (Lai Chau), song Hong (Lao Cai) va song Ka
Long (Quang Ninh) hau nhu van con thiéu, chua
thdy rd sy xut hién ciing nhu nguy co 6 nhiém
ctia chiing trong méi truong tram tich séng. Mic
du cac khu vuc nay thua dan cu, it ¢6 hoat dong
cong nghiép nhung chit lugng trim tich cia cac
con song lai phu thudc nhidu vao trim tich dau
ngudn. Do viy, can c6 nghién ctru tong thé vé
chat lwong tram tich cua cac con sdng nay.

2. Pbi twgng, pham vi va phuwong phap
nghién ciru

2.1. Péi twong va pham vi nghién ciru

Dbi twong va pham vi nghién cou 1a 16
PAHs trong tram tich thuong ngudn cac song L6

(Tuyén Quang), song Pa (Lai Chau), song Hong
(Lao Cai) va sdng Ka Long (Quang Ninh), gdm:
anthracene, benzo (a) anthracene, benzo (a)
pyrene, benzo (gh,i) perylene, benzo (k)
fluoranthene, benzo (j&b) fluoranthene, chrysene,
dibenzo (a,h) anthracene, fluoranthene, fluorene,
indeno (1,2,3-c,d) pyrene, phenanthrene, pyrene,
naphthalene, acenaphthylene va acenaphthene.

Phuong phdp thu mau: theo QCVN 43:
2012/BTNMT quy chuin ky thut quoc gia vé
chit lwong tram tich. S6 lugng mau trim tich 1a
24 mAu trén thuong ngudn 4 séng vao mua mua
va kho nam 2024. Vi tri 14y mau tap trung vao
moét s6 dia danh tiép giap va khu vuc c6 nhiéu
ngudn thai d6 vao séng. Mdi vi tri 1dy 3 mau
(Bang 1).

Thu mau bing gu chuyén dung (thiét bi 1dy
mau bun trdm tich ting sau kiéu gau Ponar 3-
1728 — G40 hang Wild, M§). Mau duoc ldy vao
chai thuy tinh day nap kin, ghi ki hiéu mau va
bao quan lanh, chuyen mau vé phong thi nghiém,
phoi mau trén gidy nhom dén khi kho. Nghién
mau bang bd nghlen mau va ray mau qua ray
kich thuéc 1 mm. Ly khéi lugng méi mau 10 g.

Bang 1. Vi tri va s6 luong miu tram tich

Dia danh song . Ki higu mﬁu A 1k L Xi higu mﬁu A1z Toa do

: DPia diém/dgt /vi tri/lan lay Dbia diém/dot/vi tri/lan lay T
Song Lo - SL/1/1/1 SL/2/1/1 22°52'46"B - 104°54'28"D
Tuyén Quang SL/1/1/2 SL/2/1/2 22°52'46"B - 104°54'28"D
SL/1/1/3 SL/2/1/3 22°52'46"B - 104°54'28"D
Song Pa-Lai SD/1/1/1 SD/2/1/1 22°2124"B - 102°46'48"D
Chéu SD/1/1/2 SD/2/1/2 22°2124"B - 102°46'48"D
SD/1/1/3 SD/2/1/3 22°2124"B - 102°46'48"D
Thuong huu SH/1/1/1 SH/2/1/1 22°29'7"B - 103°58'47"D
S6ng Hong - SH/1/1/2 SH/2/1/2 22°29'7"B - 103°58'47"D
Lao Cai SH/1/1/ 3 SH/2/1/ 3 22°29'7"B - 103°58'47"D
Song Ka Long - KL/1/1/1 KL/2/1/1 21°3020"B- 107°57'51"D
Quéng Ninh KL/1/1/2 KL/2/1/2 21°3020"B- 107°57'51"D
KL/1/1/3 KL/2/1/3 21°3020"B- 107°57'51"D

2.2. Phuong phap nghién curu

Hoa chat, thiét bi: Cac dung moi n-Hexane,
Acetone, Methylene Chloride chat dung lam kho
Na2SOs; lam sach mau florisil, silicagel (duoc
hoat héa 130 °C/16 h) cua hang Merck, Duec.
Dung dich chuan PAHs Mix ((M-8270-13-ASL)

2000 pg/L, Accustandard) va noi chuan ASM-
182 c6 ndng d6 100 ppb. Pha tir dung dich chuan
thanh cac néng ds 0, 25, 50, 100, 200, 400 pg/L
trong n-hexane dé dung trong nghién ctru. Thiét
bi sac ky khi GC-MS Agilent 8890 (M¥), thiét bi
khdi phd Agilent 5977B. Cot phan tich HP 5-
MS: 30 m x 0,25 mm x 0,25 mm, c6t VF5-MS:
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30 m x 0,25 mm x 0,25 mm, ct DB5-MS: 30 m
x 0,25 mm x 0,25 mm.

Xt 1y chuan bj mau: quy trinh chiét mau theo
tiéu chuan US EPA 3540C [10] va lam sach
Silica Gel, US EPA 3630C [11], cu thé nhu sau:
Tron 10 g mau véi 10 g NaSOa, thém ImL dung
dich chuan dong hanh 2-Fluorobiphenyl (100
pg/L). Tién hanh chiét Soxhlet véi 300 mL
acetone/n-hexane (1:1) trong 16-24 h. Sau d6, co6
dich chiét rdi dinh murc vé ImL bang n-hexane.

Diéu kién t6i wu cho GCMS Agilent 8890
nhu sau: nhiét d6 dau (280 °C), nang nhiét do tir
60 °C Ién 320 °C (6 °C/phut), giir 10 phut. St
dung khi mang Helium, cé d¢ tinh Kkhiét 99,95%,
tbc d6 dong 30 cm/s.

Nong d6 PAHs (ug/kg) = (XS x Vt x D) /
(Vi x Ws), trong d6: XS: nong d6 thanh phan 16
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PAHs (pg/L); Vt: thé tich cudi (L); D: h¢ s6 pha
loang; Vi: thé tich tiém (uL); Ws: kh01 lugng
mau (kg). Giéi han phat hién d6i véi mau trang
(LB): <0,1 pg/kg va d6 thu hdi cia mau chuan
ddng hanh 2-Fluorobiphenyl trong khoang: 80-
120%. MAu dugc phan tich 3 1an va liy két qua
trung binh.

3. Két qua va thio luin
3.1. PAHs phdn bé theo khéng gian

Nong d6 16 PAHs trong trélm tich ¢ thuong
luu 4 séng nghién ctru thu mau vao mua mua
duoc dua ra 6 Hinh 1.
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Hinh 1. PAHs trong tram tich khu vuc thuong luu song Hong (a), song Lo (b), song Da (c)
va song Ka Long (d) vao mua mua.

Hinh 1 cho thdy, tong nong do 16 PAHs tai
thuong luu song Hong trong khoang 18,6-22,8
pg/’kg (Hinh 1a); song L6 khoang 18-24 pg/kg
(Hinh 1b); song ba 20-22 pg/kg va song Ka
Long khoéng 95-120 pg /kg (Hinh Ic, d). c6 10

PAHs xuét hién trong tong sé 16 PAH nghién
ctru gdm Naphthalene (Naph), Acenaphthylene
(Acy), Acenaphthene (Ace), Fluorene (Flu),
Anthracene  (Ant), Phenanthrene  (phe),
Fluoranthene (Flt), Pyrene (Py), Chrysene (Chr)
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va Benz[a]anthracene (BaA). Nong d6 16n nhat
1a Phe (8,51 pg/kg) sau d6 dén Ant (4,81 pg/kg),
thip nhét 1a Chr (0,45 pg/kg).

Ant va Phe c6 ham lugng 16n nhét so v6i cac
PAHs con lai & ca 4 song. O thuong luu song
Hong va song Pa, nong do trong khoang 6-9
ug/kg, trong d6 ¢ song Lo va song Ka Long cao
hon mot chut (5-25 pg/kg). Khac voi Ant va Phe,
cac hop chét Ace, Acy hau nhu khong co trong
ca 4 con song, néu co6 chi xuat hién c¢& vai
microgam/kg. Tram tich khu vuc thugng luu
song Lo ¢6 9 PAHs xuit hién gdm Naph, Acy,
Ace, Ant, Phe, FIt, Pyr, BaA va Chr, trong d6 16n
nhit 1a Phe (14,48 pg/kg) va thap nhit 1a Acy
(0,83 pg/kg) (Hinh 1b). Tuong ty hinh Ic, d la
cac PAHs trong mau tram tich thuong luu song
ba vasong Ka Long, Phe va Ant van thugc nhoém
c¢6 ndng do cao, tiép dén 1a Naph. Riéng trim tich
ving thuong luu song Ka Long chi xuét hién 4
hop chat Naph, Flu, Ant va Phe, 16n nhat 1a Naph
(27,38 ng/kg), thap nhét 1a Flu (1,77 pg/kg). Két
qua cho thiy ham luong cac PAHs ¢ dia diém

Néng do (ng/kg) (a)
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nghién ciru thap hon dang ké so véi tong ham
lwong 18 PAHs trong tram tich luu virc séng Mé
Koéng (Tién Giang, Bén Tre, Pong Thap, An
Giang) voi khoang dao dong tir 53,66 dén
1205,35 ng/kg. Trong do cac PAHs khong gay ung
thu (£622 ug/kg) va nhom PAHs gay ung thu
(560 pg/kg, gdm BaP, BaA, BbF, Chr) [12].
Naphthalene duoc phat hién trong tram tich
cua ca 4 sdng voi ham luong trong khoang 9-56
ug/kg. Nong d6 Naphthalene dugc tim thay
trong trim tich cac song tang dan theo thir tu
song Ka long > song Hong > song Da > song Lo.
Nong dd Anthracene ciling co trong tat ca cac
maiu dao dong tir 13-27 pgkg. Nong do
Acenaphthene thip nhét (1 pg/kg). Nong do
Anthracene giam dan theo thtr ti trong tram tich
cac song Ka Long > Song Hong > Séng Pa >
Soéng Lo6. Phenanthrene, Chrysene, Fluoranthene
va Pyrene c6 ndng do tuong dwong & ca 4 sdng.
Naphthalene, Anthracene va Phenanthrene xuét
hién véi ndng d6 kha cao trong tram tich song
Ka Long so v6i cac tram tich cua cac song khéc.
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Hinh 2. PAHs trong tram tich khu vuc thuong luu cac song khao sat vao mua kho: Song Hong (a);
Soéng Lo (b): Song Ka Long (c) va Song Da (d).

Mua kho, PAHs trong trim tich cac song
dugc mo ta trong Hinh 2 (a-d). Tu Hinh 2 c6 thé

thdy, ndng do téng 16 PAHs vao mua kho cua 4
song la khoang 295-540 pg/kg (thugng luu song
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Hong); 720-1235 pg/kg (song Lo); 440-880
ug/kg (song Pa) va 8800-3545 pg/kg (song Ka
Long). Nhém benzo[a,b.k] xudt hién v6i ham
luong tuwong ddi cao ddi voi tat ca cac mau trAm
tich cta ca 4 song, trong d6 benzo[a] trong tram
tich séng Lo lon nhit (230 hg/kg), sau do dén
tram tich thuong lwu song Hong (170 ng/kg, tlep
dén song Ka Long (100 pg/kg) va thap nhit 1a
song Da khoang 4 pg/kg. Acenaphthylene trong
tram tich song Ka Long va song Pa cao hon
nhiéu so vé6i cac song Hong va L6. Nhom cac
chat nhu Naph, Ace, Flu, Flt, Pyr va BaA c6 xuit
hién ¢ song Pa voi ham lugng co vai ug/kg
nhung & cac séng con lai 1a khong dang ké.

Khi so sanh hai mia mua va kho, két qua
trong Hinh 1 va Hinh 2 thay rd mua kho ham
luong cac PAHs 16n hon nhiéu so v6i mua mura.
Séng Ka Long vao ca 2 mua mua va kho déu co
gia trj tng ndng d6 16 PAHSs cao hon cac song
khac trong khu vuc nghién ctru. Diéu ndy c6 thé
giai thich do mua mua ndng do cac PAHs giam
do bi pha lodng dang ké. Acenaphthylene trong
tram tich khu vuc thuong lwu song Ka Long vao
mua khé cao hon quy chuin 1,2 1an. Didu nay c6
thé do dong chay, song Ka Long & phia dui thip
hon so vai cac song khac nén chiu anh hudng,
tac dong cua cac ngudn nhidu hon.

Nhu vay, tAt ca cdc mAu trAm tich thudc
thuong luu cac song nghién ctru chira chii yéu la
cic PAHs co thanh phan 13 Naphthalene,
Acenaphthylene, = Acenaphthene, Fluorene,
Anthracene, Phenanthrene, Fluoranthene,
Pyrene, va Chrysene. Riéng Benz[a,bk]
anthracene co mit & tit ca cac mau tram tich clia
4 song Tram tich song Ka Long chi xuat hién mot
s hop chit nhu Naphthalene, Fluorene,
Ancenaphthylen, va Phenanthrene nhung & ti 1€
kha cao so voi tram tich & cac song khac. So sanh
voi quy chuan QCVN 43:2017/BTNMT Ve
ngudng ndng do cho phép cac PAHs trong tram
tich song thi cic PAHs trong trim tich 4 song
nay van dudi ngudng cho phép.

3.2. Phdn b6 theo cdu tric
Theo ciu tao PAHs thi nhom c6 nhiéu hon

sau vong thom goi la cac PAHs phén tu 16n, con
lai 1a cac PAHs phan tir nho. Tram tich 4 song

nghién ctru vao mua mua ton tai hau hét 1a cac
PAHs vong 3 (Naphthalene, Acenaphthylene,
Acenaphthene, Anthracene, Phenanthrene) va
vong 4 (Benz[a]anthracene, Pyrene, Chrysene)
(Hinh 3). Mua kh6 ham lugng cac PAHs 16n hon
nhiéu so voi mua mua. Piéu nay rat phu hop véi
nhan dinh cua [13], c6 10 PAH duoc phat hién
trong tram tich thuong luu 4 song bién gidi phia
Bic 1 cac PAH ¢6 2, 3 va 4 vong thom trong cau
tao phan ta: Cac PAH c6 2 vong thom:
Naphthalene (Naph) va Acenaphthene (Ace).
Cac PAH c6 3 vong thom: Acenaphthylene
(Acy), Fluorene (Flu), Anthracene (Ant),
Phenanthrene (Phe) va Fluoranthene (FIt). Con
lai cac PAH c6 4 vong thom trong phan ti:
Pyrene (Pyr), Benz[a]anthracene (BaA) va
Chrysene (Chr).
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Hinh 3. Nong d6 cua cac PAHs c6 s6 vong thom
khac nhau trong cac mau tram tich khao sat.

3.3. Panh gid nguon goéc PAHs trong méi trieong

Pé xac dinh ngudn gdc cic PAHs thuong
dua vao viéc danh gia cac ti I¢ ctia ting PAHs
khac nhau. Cac PAHs c6 khi lwong phan tir cao
(Fluoranthene, Pyrene, Benzo (a) anthracene,
Chrysene, Benzo (a) Pyrene, Perylene) co nguén
goc tur qua trinh dét chay. Cac PAHs c6 nguon
gbc tir dau mo chi yéu 1a ciac PAHs c6 khbi
luong phan tir thap (2-3 vong) [14]. PAHs thudc
nhom co kh01 luong phén tir nho dugce chu y
nhiéu hon vé ngudn gbc ciing nhu tac dong cua
chung d6i voi stre khoe con ngudi va moi truong
[15]. Sy ton tai cac hop chat nay co thé 1a ¢co
nguén gbc tir qua trinh d6t chét thai sinh hoat
va chat thai cong nghiép (1o dbt) hodc tir dau
mo [16].
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Duya theo ti 1¢ ham lugng 2 PAHs c6 khi
luong phan tir bang nhau ciing c¢6 thé danh gia
ngudn gbc PAHs. Ti 1& Fluoranthene/Pyrene 16n
hon 1 (8/7; khdi lwong phan tir déu 13 202 dvC)
chi ra ngudn 6 nhiém PAHs la tir qua trinh d6t
chay, khi ti 1¢ nay nho hon 1 dic trung cho ngudn
6 nhiém tir xang dau [17]. Tai 4 thuong ngudn
song Hong, song Da, song Lo va song Ka Long
da xac dinh duoc ti 1€ Phenanthrene/Anthracene
nho hon 4. Céc ti 1€ nay dao dong trong khoang
0,89 -2,85. Piéu nay ching to day 1a cac PAHs
bj dbt chay ¢ nhiét do thip [18]. Do véy, PAHs
trong tram tich séng phia Bic Viét Nam c6
ngudn gbc tir qua trinh dbt chay [19].

3.4. Méi twong quan giita cac thanh phan PAHs
trong tram tich 4 séng thuong nguon phia bdac
Viet Nam
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Hinh 4. Tdng ndng d6 cac PAHs trong trim tich
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50 Song Ka Long
1: song ba
,-\40 [ Soéng L6
%"30 + = Song Hong
S
—20 ¢
Q-
o i
010 £
s: L
() [
Z 0 L .J ||
S SOSES P
Céc PAHs

Hinh 5. Tuong quan gitra cic PAHs thu¢c khu vuc
da khao sat vao mua mua.

Tir két qua nghién ctru, ndng d6 PAHs trong
tram tich tai thuong nguon céc song dao dong tur

20,25 dén 48, 83 pg/kg. Nong d6 PAHs thap nhit
¢ thuong ngudn song Hong — Lao Cai va cao
nhit tai thuong nguén song Ka Long tai Quang
Ninh (Hinh 4). Diéu nay c6 thé do ¢ khu vuc
thuong ngudn séng Ka Long, cac hoat dong kinh
té soi dong dién ra trén bién gidi Viét - Trung,
luong dan cu dong dlc, nhu cAu sinh hoat, san
xuit va dich vu cao khién luong phat thai cac
chét 6 nhidm cao hon dang ké so véi 3 vi tri con
lai [20].

4. Két luan

PAHs xuét hién trong trAm tich 4 séng
thuong ngudn phla Bic (song ka Long, song Da,
song L6, song Hong) dang dién ra voi nong do
PAHs dao dong trong mua mua tir 20,25 dén
48,83 ng/kg. Gia trj thu duoc thap nhét ¢ thuong
ngudn séng Hong (Lao Cai) va cao nhét tai
thwong ngudn song Ka Long (Quéang Ninh). Mua
kho ham luong c6 thay d6i kha nhiéu, xuét hién
nhom benzo[a,b,k] ham lugng tir 4-170 pg/kg,
acenaphthylene tir vai pg/kg dén 150 pg/kg. Cac
két qua PAHs trong trim tich thuong luu 4 song
thip hon rat nhidu quy dinh vé PAHs trong trdim
tich nudce ngot theo QCVN 43: 2017 BTNMT.
Du cac PAH xuét hién v6i nong d6 nhoé nhung
day ciing 1a dau hiéu cho thay su 6 nhidm hitu co
dang hién dién tai khu vuc bién gidi phia Bic.
Véi cac ti 1 thanh phan nhu Phenanthrene/
Anthracene nho hon 4 dao dong trong khoang
0,89 -2,85 da chung to6 cac PAHs bi dot chay &
nhiét d6 thip. PAHs trong trim tich séng phia
Bic Viét Nam c6 ngudn gdc tir qué trinh d6t chay
nhién li¢u va chat thai rin sinh hoat db thi.

Loicam on

Bai bao nay dugc hoan thanh nhd kinh phi
hd tro tir d& an “Nghién ciru, danh gid su hién
dién va é nhiém vi nhwa (Microplastics) trong
tram tich khu vwec phia Bdic - Viét Nam” (hop
phan 2), mi s6 TPDGVN.02/24-26. Tap thé
tac gia tran trong cdm on to¢i Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam.
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