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Tom tat

Nghién ctru nay khdo sét sw c6 mét cla cac hydrocacbon thom da vong (PAHSs) trong cac méu trdm tich
duroc thu thap tir mét sé séng hd Ha N6i. Téng ham luvong PAHs nam trong khodng tir 155 dén 5.505 ng/g.
Ham lwong céc céu tir PAHs duoc phét hién trong nghién ctru ndy hdu nhw déu thdp hon so véi cac chi tiéu
chét lvong trdm tich theo QCVN 43: 201 2/BTNMT ngoai triv dibenzofa, hjanthracen (vurgt ngu’o’ng cho phép
ttr 1,13 dén 4,69 lan). Thanh phén céc cau ttr PAHSs trong mau trdm tich cho thdy sw wu thé cia céc cau to
¢6 khéi luvong phén to Ién va chi ra nguén goc ctia chuing tir ddu mé va qué trinh dét ‘chay. Céac két qua cua
nghién ctru dé gop phén cung cép dir liéu vé s cé mét va buéc dau xac dinh ngubn géc cta PAHSs trong
méu trdm tich duoc thu thap ttr séng hé.

Tir khoa: PAHs, tram tich, sbéng ho.
Abstract

This study investigated the occurrence of polycyclic aromatic hydrocarbons (PAHSs) in sediment samples
collected from some rivers in Hanoi. The total PAH concentrations varied from 155 to 5505 ng/g. PAH
concentrations detected in the present study were mostly less than the existing sediment quality criteria
arccording to QCVN 43: 2012/BTNMT but dibenzo[a,hJanthracene (exceeded allowable limits from 1.13 to
4.69 times). The PAH composition patterns in sediment samples suggest the dominance of high molecular
weight compounds and indicate important pyrolytic and petrogenic sources. The results of this study

contributed to the data on the occurrence and initial

samples from some rivers in Hanoi.

identification of the sources of PAH in sediment

Keywords: polycyclic aromatic hydrocarbons (PAHs), sediment, river.

1. Gi6i thi¢u

Trong nhilng thdp nién gan day, céac
hydrocarbon thom da vong (PAHs) da va dang thu
hut su cht y dang ké do nhiing tac dong tiéu cuc cia
chung t6i hé sinh thai va stc khoé con nguodi. PAHs
1a cac chét 6 nhiém hitu co nguy hiém doc hai, bao
gém 16 chat duoc T chirc bao vé mdi truong Hoa
Ky (EPA) liét vao danh sach uu tién kiém soat boi
chung c6 kha ndng gay ung thu, gay quai thai, gay dot
bién va bén viing trong méi truong [1, 2]. PAHs phat
sinh cha yéu tir cic hoat dong ciia con nguoi (dot
than cong nghiép va dan dung, phat thai xe co, dbt
rom ra,...) va sau d6 van chuyén vao méi truong do
thi, lam tang thém ham lugng cua chung theo khu vuc
dia 1y. Cac con song chay qua do thi 1a mot phan
quan trong cua h¢ théng d6 thi, hoat dong nhu mot
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noi tiép nhan cac chit gay 6 nhiém chuyén vao moi
truong xung quanh [3]. V&i sy gia ting dan sd va mo
rong @6 thi, lwong nuéc mat, nude thai sinh hoat va
nude thai cong nghiép da ting 1én dang ké. Theo do,
mdt lugng 16n PAHs dugc van chuyén dén tﬁng nudc
va tich lity trong tram tich [4, 5].

O Viét Nam, nhién liéu hoa thach nhu xang,
dau, than d4, than cbc, gb... van duoc sir dung rong
rdi phuc vu cho nhu cau sinh hoat va san xuit. Viéc
cac nhién liéu hoa thach dbt chay khong hoan toan c6
kha nang sinh ra PAHs [6]. Cac chat nay phat tan chu
yéu vao moéi truong khong khi lac ban dau. Do do,
céc chét 6 nhiém PAHs dugc phéan bd rong khap vao
hé sinh thai thong qua sy khuéch tan va lang dong cua
moi truong khong khi. Trdm tich dugc coi 14 méi
treong luu trit cudi cung clia chung ngoai trir cac loai
sinh vat. Hién nay, hé théng song hd Ha Noi gom
song T6 Lich, Kim Nguu, Nhué, Lir va Sét dang tiép
nhén nudc thai sinh hoat, nudc thai tir hoat ddng san
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xudt di duoc xtr 1y, chua dwoc xir Iy va nuée mua cia
toan thanh phd. V6i myc tiéu danh gia mic do 6
nhiém va tim ra nguon goc cac hop chat hiru co bén
vimg nhu PAHs trong tram tich tai mot s séng, hd
Ha Noi, chung t6i da tién hanh thu thap mau va phan
tich 16 PAHs theo tiéu chuan EPA quy dinh bang k¥
thuat chiét long rin 4p suét cao (PLE) va dinh luong
bang thiét bi sac ky khi khdi phd (GC-MS). Nghién
ciru nay tlep nbi cac nghién ciru vé PAHSs trude do
trong cac ddi tugng bui khi d6 thi va tram tich tai khu
tai ché rac thai dién tir [7-10].

2. Thue nghiém
2.1. Vi tri ldy méu

Céc miu tram tich mat dugc ldy vao thang 8
nidm 2016 tai cac song: song T Lich (6 mau), song
Nhué (5 miu), song Kim Nguu (2 mau), song Sét (2
mau), song Lir (3 mau) va ho Yeén So (7 mau) Tram
tich song, ho duogc lay bang thiét bi ldy mau chuyén
dung va 13 trAm tich mat. Mau dugc boc trong gidy
nhom, bao quan mat & 4 °C va duoc chuyén vé phong
thi nghiém.

Hinh 1. Ban d6 14y mau trim tich
2.2. Héa chit, thiét bi

Tat ca hoa chat déu 1a loai tinh khiét phan tich
cua Merck: natrisunphat, n-hexan, diclometan,
silicagel.Chuan hdn hgp (QTM PAH) gém 16 PAHs:
naphthalen, acenaphthylen, acenaphthen, fluoren,
phenanthren,  anthracen,  fluoranthen,  pyren,
benzo(a)anthracen, chrysen, benzo(b)fluoranthen,
benzo(k) fluoranthen, benzo(a)pyren, indeno(1,2,3-
c,d)pyren, dibenzo(a,h)anthracen,
benzo(g,h,i)perylen; chit ndi chuan: hén hop gdm
naphthalen-d8, acenaphthylen-d8, phenathren-d10,
anthracene-d10, fluoranthene-d10,
benzo(a)anthracen-d12, benzo(e)pyrene-d12,
dibenzo(g,h,i)pyrylene-d12, dibenzo(a,i)pyrene-d12;
chit ddng hanh: chrysen-d12.

. biéu kién chay may GC‘-MS: nhiét do céng bom
mau : 260°C, nhi¢t 6 nguodn ion: 230°C; cot tach
BPX5: 60m(chiéu dai) x 0,25um (duong kinh trong)
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x 0,25pum (d6 day pha tinh); chuong trinh nhiét do:
60°C (1 phat) - 200°C - 220°C (3 phut) - 260°C (5
phiit) - 290°C (3 phut) - 320°C (15 phit) véi toe do
gia nhiét 1an luot 1a 15; 3; 10; 15 va 3°C/phut. Tong
thoi gian phan tich: 60 pht.

Dung cu, thiét bi dugc sir dung trong nghién ctru
gém gau liy mAu trdm tich mat; May lic (Kika-
KS250, Labortechnike, Dic); May si€u am
(Transsonic-700/H, Elma, Puc); May 1li tdm lanh
(Rotina 35R, Hettich, Pirc), thiét bi cit quay chan
khong (Buchi, Thuy S¥); thiét bi phan tich sic ky khi
ghép nbi khdi pho GC-MS 2010 (Shimadzu, Nhat
Bén).

2.3. Quy trinh phdén tich

5g mau trdm tich dwoc tron déu voi Na,SOq
khan dé loai hoan toan nudc trong mau va dugc thém
50uL chat dong hanh 1ppm. Sau d6 mau duoc chiét
trong bé siéu 4m 3 1an, mdi lan 15 phut bang 50mL
hdn hop n-hexan/diclometan (1/1, v/v). Dich chiét
dugc ¢b dic bang thiét bi co quay chan khong, dua
qua cot silicagel (5g) va rira giai bang 50mL hén hop
dung moi trén. Dich rira giai dugc ¢o bang dong khi
nito, thém chat ndi chuan chrysen-d12, dinh muc
chinh x4c 1én 1ml bang dung méi n-hexan. Dung dich
mau sau d6 dugc bom trén may GC-MS.

2.4. 04/QC

Clr nam m':iu tram tich, chuing toi tién hanh phan
tich mot mau trang va mot mau doi ching. Gidi han
phat hién cua thiét bi < 0,045 ng/g. Cac mau tring,
mau thém chuan va miu ddi chimg dugc phan tich
nhim dam bao chét luong phén tich. Ngoai ra, chat
chuén va chét ndi chuin dugc sir dung dé hiéu chuén
cong cu phan tich va dung duong chuan cho ting
chat. P9 thu hdi trung binh cua 50pL chat ndi chuan
PAHs (1ppm) trong khoang tir 70% dén 110%.
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3. Két qua va thao luin

3.1. Ham lwong PAHs trong tram tich

Tat ca cac mau trérp tich trong nghién ctru déu
phat hién thay PAHs. Tong ham luong PAHS trung
binh trong tram tich thu thép tr séng T6 Lich, song
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Nhug, séng Kim Nguu, song Sét, song Lir va hd Yén
So lan lwot 1a 1.227; 772; 1.998; 2.816; 1.389 va
2.223 ng/g trong luong kho véi khoang ham luong
dao dong tr 155 dén 5. 505 ng/g. Két qua nghién clru
cho thay su tuong dong vé ham luong tong PAHs (16
cAu tir) trong tram tich song hdé Ha Noi véi cac két
qua nghién ctru khac trén thé gioi (bang 1), vi du nhu
tai song Liangtan, Trung Qudc (2.040 ng/g) [11];
song Huveaune, Phap (1966 + 1104 ng/g) [12]; song
Brisbane, Uc (2030 + 610 ng/g) [14]. Tuy vay,
khoang ham luong tong PAHs trong nghién ciru nay
hep hon nhiéu so véi cac két qua da duge cong bd, cu
thé nhu séng Conodoguinet Creek, Hoa Ky (44 -
26.200 ng/g) [13], song Brisbane, Uc (160 - 50.020
ng/g) [14], song Scheldt (3.750 - 22.300 ng/g) [15].
Tong ham luong 16 PAHs trong tram tich song Kim
Nguu cao gap hon 600 1an so véi két qua nghién ctru
cua tac gia Esther nam 2007 [19]. P4y 1a minh chiing
cho su tich ty PAHs trong tram tich theo thoi gian
cung v6i su phat trién nhanh chong cua cac do thi tai
Viét Nam noi chung va ciia Ha Noi no6i riéng trong 10
nam qua.

Cac mau tram tich song T Lich dwoc lay tir
thuong ngudn (TL.01: dau dwong Budi) xudng ha
ngudn (TL.06: cau Té) ¢6 tong ham luong PAHs nim
trong khoang tir 1.227 — 1.528 ng/g ngoai trir mau
TL.05 (437 ng/g). Pic biét, mau TL.05 duoc lay tai
vi tri ngd ba song, doan phan luu ctia séng To Lich
huéng ra cdu Van Dién. Tai vi tri TL.05, hai dong
chay hoa vao nhau, diéu nay 1y gidi tai sao tong ham
luong PAHs tai diém 1y mau nay lai thap hon han so
vé6i cac diém con lai.

Tong ham lugng PAHs trong cic mau trdm tich
song Nhu¢ dao dong trong khoang tir 155 — 1.458

ng/g. Vi tri N.O1 dugc liy tai thuong nguon (cbng
Lién Mac) c6 tong ham lvong PAHs thap nhét, vi tri
N.05 dugc ghi nhan c6 tong PAHSs cao nhét (vi tri ciu
Sét). Biéu dang néi 1a tong PAHs ting dan theo chiéu
ctia dong chay co thé giai thich do dong nuédc song
hoa tron v6i dong nude thai duge ) vao tir cac cong
thai doc theo chiéu tir ddu ngudn xuong cudi nguon
va kha nang tich tu cia PAHs trong tram tich t6t hon
nhiéu trong nudc.

Trong cac khu vyc nghién ctru, miu trim tich
duoc thu thap tir hd Yén S6 ¢6 téng ham luong PAHs
cao nhit nim trong khoang tir 1.287 — 5.055 ng/g
ngoai trir mau YS.06 (326 ng/g). H6 Yén S¢ 1a noi
tiép nhan nudc thai do thi da xu 1y va chwa qua xu ly
clia toan thanh phd. Nho hé théng thu gom chinh 1a
cac song ndi d6 ma chat thai ciing theo d6 dd vao hd
Yén S va tich lity trong trim tich véi ham lugng cao.

Hinh 3 cho thiy ham lugng céac cdu tr PAH
trong trdm tich séng, hd hau hét déu dudi murc giGi
han cho phép theo quy chudn ky thuat quic gia vé
chat Iugng tram tich QCVN 43: 2012/BTNMT [20].
Tuy nh1en ham lugng dibenzo[a,h]anthracen trong tat
ci cac mau deu vugt ngudng tir 1,13 dén 4,69 lan. Tai
vi tri iy miu S.01 (song Sét), ham lugng chat nay
cao nhit 1én t6i 637 ng/g. Ham lugng naphthalen
trong mau YS.08 tai hd Yén Sé 1a 1.569 ng/g va vuot
ngudng cho phép trong quy chuin gép 4 lan. Ciing
gidng nhu cac PAHs khac, dibenzo[a,h]anthracen va
naphthalen la nhimmg chit c6 kha nang gdy ung thu va
gdy dot bién gen [3]. Nguy co tiém an cua sy tich ty
PAHs trong tram tich thyc sy dang lo ngai boi hd
Yén S¢ 1a khu vuc nudi trong thuy san 16n va cung
cAp hang tin c4, tom mdi ngay cho cac cho trén dia
ban Ha Noi.
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Hinh 3. Biéu db so sanh ham luong PAH (ng/g) trong mau tram tich song, hd véi QCVN 43:2012/BTNMT
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Bang 1. Ham luong tong PAH trong tram tich song, ho tir mot s6 noi trén thé gioi

Nudéce Diém PAHSs
Trung Qubc  Séng Liangtan 16
Phap Song Huveaune 16
Hoa Ky Conodoguinet Creek 19
Uc Soéng Brisbane 15
ChauAu  Scheldt 16
CHDC Soéng Kinshasa 16
Congo (Makelele/Kalamu/Nsanga)

An Do Gomti 16
Pakistan Song Chenab 16
Viét Nam Song To6 Lich 16
Song Nhué 16
Song Kim Nguu 16
Song Sét 16
Song L 16
Hb Yén So 16

S0 cau tir

Téng PAHs/ng.g! Tai li¢u
Khoidng Trung binh tham khao

69 - 6.250 2040 [11]
571,7 - 42349 1966 + 1104 [12]
44 -26.200 4100 + 2280 [13]
160 - 50.020 2030 + 610 [14]
3.750 - 22.300 9010 + 6690 [15]
95-1011,94 687,1 [16]
5,24 -3.724 371,83 [17]
171,89 - 498,88 [18]

437 -1.528 1.227 Nghién ctru nay

155-1.458 772 Nghién clru nay

1.998 Nghién ciru nay

2.816 Nghién ciru nay

1.389 Nghién ctru nay

326 - 5.054 2.233  Nghién ctru nay

3.2. Sw phin bé ciia cic PAH trong tram tich

Céc nghién ciru gan day da chi ra rang 6 nhiém
PAHs trong bui khi Ha Noi dang ¢ mirc d6 cao [10,
21, 22]. Chung duoc hinh thanh tir cac qué trinh dét
chay khong hoan toan cac loai nhién li€u nhu xang,
dau diesel trong dong co cua cac phuong tién giao
thong. Ngoai ra, viéc d6t cac phé thai nong nghiép
(rom, ra,...) hay cac hoat dong sinh hoat (hut thudc,
dun nau bang mun cua, than hoa, than t6 ong) ciing
gop phan dang ké vao phat thai PAHs. Nhitng hat bui
khi nay bi ling dong khé hodc bi nuéc mua ria troi
mang theo PAHs tich lity vao tram tich. Sy phan b
clia cac cau tir PAH trong mau trim tich khac nhau
khong déng ké va phy thudc thanh phan chét thai déu
vao cua cac con song. Dibenzo(a,h)anthracen la cau
tr PAHs chiém wu thé nhat trong cac mau trim tich
song To Lich (19%), song Nhué (20%), song Kim
Nguu (17%), song Sét (23%), song Liur (22%) va hd
Yén S¢ (18%). Nhin chung, PAHs 4 - 5 vong 1a cac
cAu tir chiém wu thé trong trdm tich, diéu nay twong
ddng véi cac két qua nghién ctru khac trén thé gidi.

Fluoranthen va pyren chiém mot luong déng ké
trong trAm tich cac séng trong khi naphtalen lai la ciu
tr PAHs chiém wu thé trong tram tich hd Yén Sé.
Hinh 4 biéu dién sy phan bé PAHs trong tram tich
song hd dua theo gia tri trung binh vé ham luong. Tai
vi tri YS-08, ham lwong naphtalen cao dot bién 1én t6i
1.569 ng/g, day la diém co tong PAHs (5.055 ng/g)
cao nhat trong ngh1en clru nay. Vi tri YS-08 nam tai
noi song T6 Lich d6 vao hd Yén S, tai day thiy vuc
1a thity vuc kin nén cac chat 6 nhiém gan nhu kho c6
thé lan truyén ra cac khu virc xung quanh. Ciing chinh
vi thé ma cac chit nay dic biét 1a naphtalen bi ling
dong lai va tich lily theo thoi gian trong trim tich &
ham luong rit cao. Trong cdc nghién ctru khac,
naphtalen hau nhu it ¢6 mat trong cac mau trim tich.
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biéu nay dua ra dy doan gﬁn vi trf YS-08 ¢6 thé xuat
hién nguén thai dédc trung naphtalen bai 1€ cac vi tri
ldy mau con lai déu nim & hd Yén So phia bén kia
duong vanh dai 3 hoac nam cach xa YS-08 nén mic
du tong PAHs cao nhung ham luong naphtalen khong
dang ké. Ngudn thai naphtalen c6 thé 1a noi thuong
xuyén dién ra viéc d6t chay xang, dau hodc sinh khdi
(rom, ra,...), naphtalen sau do phat tan trong khong
khi va theo nudc mua ling xudng trim tich.

3.3. Pdnh gid nguon géc PAHs trong méi trwong

Trén co s& khao sat thanh phan PAH tir nhiing
ngudn gdc riéng biét vi du trong dau tho, trong bui
thai cac phuong tién giao thong (xe bus, xe 0 t, xe
may), trong bd héng cia qué trinh dbt than, dot gd,
qué trinh san xudt gach [23], ngudi ta d3 dwa ra mot
s0 ty 1¢ cua cac PAH déc trung va nhimg phong doan
vé ngudn gdc ciia PAH trong mot d6i twong dwa vao
khoang gia tri cua cac ty 1¢ ndy. Theo do, hau hét
PAHs c6 nguon goc tir ddu mo c6 ti 16 Py/Fluo > 1
trong khi nguon goc tir qua trinh chay (gd, than d4,
sinh khdi,...) hodc hdn hop thi ti 16 nay < 1. Twong tir
nhu vy, ti 1& Anth/(Anth+Phe) > 0,1 va
Ba/(Ba+Chry) > 0,35 cho biét ngudn gbc PAHs tir
qué trinh chady. Qua tham khdo tai li¢u, chung t6i da
lua chon mét sb ty 1€ va ap dung dé tinh cho cac mau
da phan tich, két qua trinh bay nhu trong bang 2.

Ti 16 Anth/(Anth+Phe) ¢& 0,1 va 0,2 cung véi ti
s6 BaA/(BaA+Chry) 16n hon 0,35 ciing ching to
phan 16n cic PAH trong nhimg mau trim tich mit c6
nguén gbc chi yéu tir qua trinh chay. Ti 1¢ Py/Fluo
clia tram tich séng Nhug, song Kim Nguu, séng Sét,
song Lir déu < 1 cho dy doan Ve ngudn goc hén hop
tir ca qua trinh chay va ngudn gbc ddu mo trong khi ti
1¢ nay cua trim tich song T6 Lich va hd Yén S¢ lai >
1 cho thiy ngudn gdc PAH xuét phat tir ddu mo.
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Hinh 4. Sy phan b6 PAHs trong trim tich song hd

Bang 2. Cc ti 18 dic trung cia mot s6 PAH trong cac mau trim tich séng hd Ha Noi

Py/Fluo Fluo/(Fluo+Py) Anth/(Anth+Phe) BaA/( BaA+ Chry)
T6 Lich 6,85 0,14 0,25 0,67
Nhué 0,89 0,14 0,17 0,60
Kim Nguu 0,99 0,05 0,18 0,62
Sét 0,84 0,10 0,23 0,66
Lu 0,92 0,09 0,19 0,62
Yén So 3,82 0,25 0,21 0,70

Chil thich:

BaA: benzo[a] Anthracen; Chry: Chrysen

Diéu nay phu hop véi sy phat trién d6 thi trong
vai nam tro lai day. Do nhu cau phét trién va nang
cao doi séng con ngudi, nhu ciu tiéu thu cac san
pham c6 ngudn gde tir ddu mo nhu dau tho, dau hoa,
diesel hay nhya duong khong ngung tang 1én, song
song véi do, lugng ti€u thu nhién li€u phuc vu san
xuét cong nghiép, cac 16 nung gach hay cac hoat dong
dbt phé phém néng nghiép nhu rom, ra vao mua vu
tai cac khu vuc l4n can ciing ting déng ké.

4. Két luan

Nghién ciru nay cung cap dit liéu khoa hoc vé su
c6 mat cua cac hydrocacbon thom da vong (PAHs)
trong trAm tich tai mot s6 song hd Ha Noi. Ham
lugng cac cdu tir PAHs hau hét déu thap hon giéi han
cho phép theo quy chudn k§ thuat quic gia vé chat
lwgng tram tich, tuy nhién, dang ké dén 1a ham lugng
dibenzo[a,h]anthracen trong tat ca cac mau lai vuot
ngudng tr 1,13 dén 4,69 lan. Phat hién nay cho thay
nguy co tiém an ciia nhom hop chat PAH d6i v6i moi

105

Py: Pyren; Fluo: Fluoranthen; Anth: Anthracen,; Phe: phenanthren;

truong cling nhu sttc khde con ngudi va trong tuong
lai can dugc quan trac trén pham vi rong.

Téng ham luong PAH trong nghién ctu nay ¢
murc kha tuong ddng so vai cac két qua nghién ciru
khac trén thé giéi. Cac PAH ton tai c6 ngudn goc
chay chlem thanh phan wu thé hon so véi cac PAH c6
ngudn gdc tir san pham dau mo, diéu nay phu hop voi
thuc trang phat trién cta cac do thi 16n hién nay.
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