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TOM TAT: Céc mau tram tich trong dam Thi Nai duwoc thu vao thang 5 nam 2014 va ham
lwong cac PAHs dugc xdc dinh bang phirong phdp sac ki khi véi dau do ion héa ngon lira
(GCIFID). Két qua phan tich cho thay ham lwong 8 cau tir PAHs trong tram tich dam Thi Nai dao
dgng tir 3,03 pg/kg deén 113,77 ug/kg khd, trung binh 1a 23,66 ug/kg khé. Ham lwong PAHs thiwong
cao hon ¢ khu viee dinh dam, gista dam va thap hon ¢ khu vuc ciza dam. Ham lirong cac cdu tir thap
hon gid tri giéi han theo quy chudn kj thugt quoc gia vé chdr heong tram tich (QCVN
43:2010/BTNMT). Trong céc mau tram tich, céc PAHs 4 - 5 vong chiém chu yéu (35,66 - 90,56%)
trir mot so tram (TN14 TN8, TN17 va TN - LT1). Két qua ban dau cho thdy cdc PAHs dam Thi Nai

6 nguon goc chii yéu tir xdng dau.

Tar khod: Hydrocacbon da vong thom, sdc ki khi, dam Thi Nai, tram tich.

MO PAU

Hydrocacbon da vong thom (PAHs) la chat
6 nhiém hiru co chi chtra nguyén té cachon va
hydro, dugc tao thanh tir 2 hay nhiéu vong
thom. Theo d9 ting cua khdi lwong phan tu, do
tan cua cac horp chit PAHs trong nudc giam
dan, nhiét d6 s6i va nhiét d6 hoa tan cua ching
tdng Ién. La hop chat ua béo, d6 tan trong nudc
kém, nén nong d6 cta PAHs trong moi truorng
nudc thap, PAHs trong moi trudng nudc €O Xu
huéng ket hop véi cac vat chit lo lirng trong
nuoc va Iang dong xuong moi truorng tram tich.
Vi vdy, tram tich 14 noi tich tu cAc PAHSs trong
moi truong [1, 2].

Ngudn goc phat sinh PAHs trong moi
treong chu yeu do xdng dau (nhu tran dau, thao
lip vat liéu ...) va qua trinh dét chay (nhu dot
chay nhién Ileu chay rung ...). Thanh phan
PAHs trong mau trim tich phan anh nguon goc
PAHs trong méi trudng. Cac PAHs cd khbi
lwgng phan tir thap (acenaphthene va fluorene)
thuong XUt hién trong mau co nguon goc tur
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xang diu. Cac PAHs ¢ nguon goc tir qué trinh
dét chay chira cac PAHs co khdi lwong phan tir
cao, chira nhiéu vong thom (Fluoranthene,
Pyrene, Benzo (a) anthracene, Chrysene, Benzo
(@) Pyrene, Perylene) [1, 2].

Céc PAHs gay hau qua nghiém trong khi
no xam nhap vao chudi thire @n boi vi ching co
thé 1am bién doi thanh phan ADN. Do kha nang
gay ung thu va bién dbi gien nén cuc bao vé
moi truong My da phan loai 16 PAHs c6 cau
trac dién hinh va tién hanh quan tric ching
trong moi tru’orng [2]. O Viét Nam, nim 2012
Bo Tai nguyén va Mo6i truong da xay dung quy
chudn ki thuat quoc gia vé chat lwong tram tich
trong d6 c6 gia tri gioi han vé ham luong 13
PAHSs trong trim tich nudc ngot va nudc man,
lo [3].

Pam Thi Nai ndm trong khoang
109°10°00” - 109°17°00°E; 13°45°00"
13%56°30"’N thudc tinh Binh Dinh. Dam c6
di¢n tich 5.060 ha, la dam l6n thi 2 trong cac
dam phé ¢ Viét Nam sau hé dim pha Tam



Giang - Cau Hai. P4m nam phia dong bic
thanh phé Quy Nhon, mét phan thudc huygn
Tuy Phuéc, huyén Phu Cat. Day la mot dam
kha Kin, chiu énh huong cua ché do ban nhat
tridu, dam co chiéu dai khoang 15,5 km, chiéu
rong Ién nhat khoang 6 km. PaAm théng véi
blen qua vinh Quy Nhon [4]. Trong nhitng ndm
gan déy, chit lugng méi truong tram tich dam
Thi Nai dang chiu énh huéng cua cac nguén o
nhiém tir dat lién (nuéce thai tur khu dan cu, tur
hoat dong cong nghlep va nudi trdng thay san

..), chi yeu tir song Kon va song Ha Thanh da
du:orc dé cap dén trong mot sé nghién ctu cua
cac tac gia nhu L& Thi Vinh, Nguyén Hiu
Huan [4, 5], nhung van dé 6 nhlem PAHSs trong
tram tich dam chua duoc dé cap, dén. Vi vay,
bai bdo nay dugc thuc hién nhim budc dau
danh g1a hién trang 6 nhiém PAHs trong tram
tich va dua ra nhan dinh ban dau vé nguon gbc
cua ching trong tram tich dam.

TAI LIEU VA PHUONG PHAP NGHIEN
CUuU
Tai liéu va pham vi nghién cau

Pham vi nghién ctru bao gom 11 tram nhu
trong hinh 1. Khu vuc dinh dam gom cac tram
TN15, TN12, TN14; khu vyc gitra dam gom
cac tram TN5, TN8, TN10, TN - RNM1; khu
vuc cira dam ‘bao gom cac tram TN1, TN3,

TN17. Cac mau tram tich duoc thu vao mua
kho, thang 5 nam 2014.

Hinh 1. So d6 vi tri thu mau ddm Thi Nai

Cac ciu tir PAHs dugc phan tich bao gém:
Phenanthrene  (Phe), Fluoranthene  (FIt),
Perylene (Pe), Benzo (a) anthracene (B(a)A),

Ham luwong hydrocacbon da vong thom ...

Triphenylene, Benzo (e) pyrene (B(e)P), Benzo
(@) pyrene (B(a)P) va Pyrene (Pyr).

Bang 1. Toa d6 cac tram thu mau

Khu vwe Tram quan trac Toa do

N TNLS 109°13'42 5°E-13°51'39,2"N
Binh gam TNL2 109°13'29,2"E-13°50"21,5"N
TN14 109°14'33,4"E-13°50'42,3"N

NS 109°14'35,6"E-13°47'47,6"N

Giza dm TNS 10903.4’26,4”E—13°;18’36,5”N

TN1O 109°14'21,3"E-13°9'24,5"N

TN - RNML 109°14'24 5"E-13°9'34,5"N

TNL 109°14'06,2"E-13°47'16,8"N

Cira dAm N3 109215’28,8”E—13§47’19,1”N
TNL7 109°14'43,4"E-13°46'27,6"N
TN-LTL 109°14'47,40"E-13°46'59,02"N

Phwong phap nghién ciru

Phwong phdp thu va bdo quan mau tram tich
[6, 7]

Mau trim tich dugc thu theo tiéu chuan
ISO 5667 - 19;2004 - Hudng dan thu mau tram
tich bién. Cuoc tram tich duoc dung de thu
tram tich bé mat, dung thia thuy tinh dé thu
mau tram tich trén mat tr 0 - 5 cm cho vao cac
chai thuy tinh tdi _mau sach dé duoc say kho va
ghi ki hiéu tén mau. Mau duoc giit lanh ¢ nhiét
d64 - 5°C va van chuyén vé phong thi nghiém.

Phwong phdp xdc dinh PAHs trong ma4u tram
tich [8]

Chzet mauw: 20 g mMau trim tich khé dugc
chiét bang diclometan (CH2C|2) 3 1an, mdi Ian
10 phut trong bé siéu am. Sau do6 dich chiét
duogc ¢o dic bang thiét bi co quay chan khong.

Lam sach qua ¢t silica gel: Cot sic ki thuy
tinh sach dai 25 cm, dwong kinh trong 6 mm
duoc str dung de lam cot tach loai tap chit khoi
mau chiét. Chét hip thu silicagel da hoat hoa &
130°C trong 24 h, duoc nhoi vao cot theo
phuong phap nhdi u6t. Phia cudi cot duoc gift
bang bong thuy tinh 0,5 cm. Dua mau lén cot
va rra giai cot véi 60 mi hon hop
hexan:diclometan (ty I¢ 3 : 1 theo thé tich).
Dich rira gidi thu duge dem di c6 cit quay chan
khong dén thé tich 2 ml, sau do dugc lam kho
bang dong khi No. Tiép theo, mau duoc chuyen
vao lo dung mau 2 ml, lam kho mau bang khi
N, va dinh mac 0,1 ml bing dung moi
acetonitrile (CH;CN) va bom 1 pl mau trén
may GC/FID.
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Phuong phdp xir Iy sé ligu va danh gid 6
nhiém
Str dung phin mém Excel dé biéu dién

ham lwong PAHSs trong trim tich tai cac tram
nghién ciru.

Phuong phéap dénh gia 6 nhiém duoc can clr
theo quy chuan ki thuat quéc gia vé chat luong
tram tich QCVN 43:2012/BTNMT déi véi tram
tich nu¢c man, nudc lo [3]. Panh gia nguon 0
nhiém PAHs du:a theo ti 16 ham luong cac cu
tor PAHSs [1, 9-11].

KET QUA VA THAO LUAN
Phan bd PAHs theo khdng gian
Két qua phan tich PAHs trong cac mau

tram tich ¢&Am Thi Nai cho thiy c6 7 trong s6 8
cau tir PAHs duogc phat hi¢n trong cac mau tri
Pyrene Trong s6 7 PAHSs phat hi¢n thay trong
Ccac mau tram tich dam Thi Nai thi c6 4 ciu tu
Phenanthrene, Perylene, Triphenylene, Benzo
(a) Pyrene xuét hién cha yéu trong mau. Ham
lwgng Fluoranthene chi phat hién trong trong
mau TN15 véi ham lwong 1,31 pg/kg kho.
Ham lugng benzo (a) anthracene chi phat hién
trong mau TN - RNM1 véi ham luong
98,76 ng/kg khoé. Ham lugng benzo (e) pyrene
chi phat hién trong mau TN - RNM1 véi ham
lwong 0,97 pg/kg khé. Ham luong benzo (a)
pyrene phat hién trong mau TN12 va TN -
RNM1 véi ham lugng tuwong tng l1a 1,55 pg/kg
khé va 2,53 pg/kg kho.

Béang 2. Ham lugng PAHSs trong tram tich ¢&m Thi Nai (ug/kg kho)

Giatri trung binh (ug/kg kho)

Céu tir PAHs

QCVN 43:2012/BTNMT

Dinh dam Gitra ddm Clra dadm
Phenanthrene (Phe) 3,33 10,15 2,77 544
Fluoranthene (FlIt) 0,44 - - 1.494
Perylene (Pe) 0,58 2,21
Benzo (a) anthracene (B(a)A) 24,69 - 693
Triphenylene 3,72 16,51 1,42
Benzo (e) Pyrene (B(e)P) 0,24 - 763
Benzo (a) Pyrene (B(a)P) 0,52 0,63
Pyrene (Pyr) - - 1.398

Ghi chu: ““-”” khéng phét hién duoc

Phenanthrene

25.00

Hg/g khé

20.00

15.00

10.00

5.00

TN12(TN14|TN 15| TN5| TN8 |TN10| TN- [ TN1 | TN3 |TN17| TN-

Dinh ddm

Hinh 2. Ham lugng Phenanthrene trong tram
tich dam Thi Nai

Ham luong Phenanthrene trong tram tich
dim Thi Nai dao dong tar luong vét (< 0,5 pg/kg
kho) tai tram TN10 dén 21,40 pg/kg khd tai
tram TNS5. Ham luong Phenanthrene khu vuc
gitra dam cao hon khu vuc dinh ddm, khu virc
cira dam thdp nhit (hinh 2). So véi QCVN
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43:2012/BTNMT V& chat lugng trim tich thi
ham lugng Phenanthrene da thap hon gia tri gioi
han (544 pg/kg kho).

Perylene
7.00
6.00 1
5.00
4.00 -
3.00
2.00
1.00 4
0.00 +

Hg/g khé

Giira ddm

Binh dam

Hinh 3. Ham lugng Perylene trong tram tich
dam Thi Nai

Ham luong Perylene trong tram tich dam
Thi Nai dao dong tir lwong vét (< 0,5 pg/kg



kho) dén 6,65 pg/kg kho tai tram TNS. Cac
tram cira dam TN1, TN3, TN 17, TN - LT1
khéng phat hi¢n ham luong Perylene. 4/4 tram
khu vuc gitta ddm déu xuat hién ham lugng
Perylene, 2/3 tram khu vuc dinh dam TN12,
TN 15 xuét hién ham luong Perylene (hinh 3).

Triphenylene

70.00 -
60.00 -
50.00 -
40.00 +
30.00 -
20.00 -
10.00 A

0.00 +

Hg/g kho

Gitra d&m

Pinh ddm

Hinh 4. Ham luong Triphenylene trong
tram tich dAm Thi Nai

Ham lwong Triphenylene trong tram tich
dam Thi Nai dao dong tor luong vét
(< 0,5 nug/kg kho) dén 59,75 pg/kg khd (tram
TN5). Ham lugng Triphenylene tai khu vuc
dinh dam va gita ddm cao hon khu vuc cua
dam (hinh 4).

Benzo (a) Pyrene
3.00

250 4
2.00 4

150 4
1.00 4
0.50 4
0.00

TN12

ug/g kho

TN14|TN15| TN5 | TN8 |TN10| TN-

RNM 1

TN1 | TN3 |TN17| TN-

LTl

Dinh dam Gilra dam Clra dam

Hinh 5. Ham luogng Benzo (a) Pyrene trong
tram tich dam Thi Nai

Ham luong Benzo (a) Pyrenen trong tram
tich dam Thi Nai xuat hién tai 2 tram TN12 va
TN - RNM 1 véi ham lwong lan luot 13
1,55 pg/kg kho va 2,53 pg/kg kho. Khu vuc
cira dam khong phéat hién thiy ham luong
Benzo (a) Pyrenen (hinh 5).

Ham lugng tdng PAH trong tram tich dam
Thi Nai dao dong tur 3,03 pg/kg khd (tram

Ham luwong hydrocacbon da vong thom ...

TN1) dén 113,77 pg/kg khd (tram TN -
RNM 1), trung binh toan dam 1a 23,66 pg/kg
kho. Hai tram khu vuc giita dam TN5 va TN -
RNM 1 ¢6 ham lugng tong PAHs cao hon so
véi cac tram khac. Ham luong tong PAHs cao
¢ khu vyc dinh dam va glu:a dam, thap hon &
khu vic cira dam. So véi cac khu vuc nghlen
ctru duoc thuc hi¢n boi Vign Tai nguyén va
Mai truong bién (Béo céo tong ket de tai:
“Nghién ctru sy tich tu cac chat 6 nhidém dang
vét PCBs, PAHSs ) trong moi truong nuéc, tram
tich va sinh vat vung bién ven b, dé xuét giai
phap quan ly va ngan ngu:a nguy co tich tu
trong mdi truong bicn (3 vung trong diém Bic,
Trung, Nam” nam 2010) cho thiy, ham luong
tong PAHs khu vuc ddm Thi Nai thap hon kha
nhiéu so vi dam pha Tam Giang - Cau Hai,
2009 la 154,89 ug/kg kho (tr 52,82 pg/kg khod
dén 499,58 ug/kg khd), vung bién ven bo Viing
Tau, 2009 la 148,26 pg/g kho (tir 17,04 pg/kg
khé dén 425,63 pg/kg kho), viing bién ven bo
tinh Kién Giang, 2009 la 159,39 ug/g kho (tu
83,03 ng/kg kho den 282,28 pg/kg khé), vung
blen ven bd mién Bic, 2012 la 126,91 pg/g kho
(tr 69,56 pg/kg kho dén 183,88 pg/kg kho)
[12].

Téng

120.00
100.00
80.00 4
60.00 -
40.00 4
20.00 4

0.00 -

Hg/g khd

Hinh 6. Ham luong téng PAHSs trong
tram tich dam Thi Nai

Phan bé PAHs theo céu tric
Trong sb 8 PAHs dugc xac dinh trong cac

mau tram tich, PAHs 3 vong gom
Phenanthrene, PAHs 4  vong gom
Fluoranthene, Benzo (a) Anthracene va

Triphenylene, PAHs 5 vong gdom Perylene,
Benzo () Pyrene va Benzo (a) Pyrene.

Céc PAHs 3 vong chiém tir 9,44 - 100%
(trung binh 41,24%), PAHs 3 vong chiém ti 1¢
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cao trong mau TN14, TN8, TN17 va TN - LT1,
dac bi¢t tai tram TN - LT1 ham luong PAHs 3
vong chiém 100%. PAHs 4 vong chiém tir O -
86,81% (trung binh 52,57%) la thanh phan cha
yéu trong cdc mau trim tich ¢Am Thi Nai, PAHs
5 vong chiém tir 0 - 23,59% (trung binh 6,19%).
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04 vong
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TN12|{ TN14|TN15| TN5

Dinh dam Gitra dam Clra d&m

Hinh 7. Thanh phan cac PAHSs 3 vong, 4 vong,
5 vong thom trong trim tich dam Thi Nai

Budrc diu danh gia ngudn géc PAHs trong
dam Thi Nai

Dé xac dinh ngudn géc cac PAHs ngudi ta
dua vao viéc danh gia céc ti I cua tung PAHs
khac nhau. Theo Wang va cong su, (1999b) [6],
cac PAHs c6 khéi lwong phan ti cao
(Fluoranthene, Pyrene, Benzo (a) anthracene,
Chrysene Benzo (a) pyrene, Perylene) co
nguon goc tr qua trinh dot chay. Cac PAHSs ¢o
nguon goc tur diu mé cha yéu 1a cac PAHs co
khéi lugng phan tir thip (2 - 3 vong).

Ngoai ra, dua theo ti 1& ndng d6 2 PAHSs co
khéi lugng phan tir bang nhau ciing c6 thé danh
gia nguon goc PAHs. Theo Khim va cong su,
[10], khi ti 1¢ Fluoranthene/Pyrene (khéi luong
phan tir déu 1a 202 dVC) 16n hon 1 chi ra nguon
6 nhiém PAHSs tir qua trinh dét chay khi ti Ié
nay nho hon 1 dac trung cho nguon 6 nhiém tur
xang dau.

Theo Dahle va cong su, [1], cac PAHSs tao
thanh tr ca qua trinh dot chay & nhiét do thap
va qua trinh dbt chay & nhiét d6 cao.
Phenanthrene va Anthracene déu c6 khdi luong
phan tr la 178 dvC. Ti 1é
Phenanthrene/Anthracene phu thuoc vao nhiét
d6. Néu qua trinh dot chay & nhiét d6 cang cao
thi ti 1€ nay glam Ti I¢ nay co gla triter 4 - 10
dic trung cho qua trinh dét chay & nhiét do cao
tir 800 - 1000 K va nguoc lai.
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Ti 1é cac PAHSs c6 khéi lwong phan tir cao 4
- 5 vong va PAHs ¢6 khéi luwgng phan tur thip 3
vong tai khu vuc dam Thi Nai dao dong tir 1,64
- 9,58 cho thay chu yéu la cac PAHs co khéi
lwong phan tir cao 4 - 5 vong chiém chu yeu chi
ra nguon PAHSs tai dam Thi Nai cha yéu c6
nguon goc tir xang dau Cac tram khu vuc dinh
dam TN 14, giira dam TN8, cira dAm TN17 va
TN - LT1 c6 ngudn gdc ca tir qua trinh dbt chay.

KET LUAN

_ K& qua phan tich cic mau tram tich tai
dam Thi Nai cho thay:

Ham luong téng 8 PAHs dao dong trong
khoang 3,03 pg/g kho dén 113,77 Hg/g kho, cao
nhat tai tram TN - RNM 1, thip nhat tai tram
TN1, trung binh toan dam Ia 23,66 ug/g kho.
Ham leong PAHs thuong cao & khu vue dinh
dam, gitra ddm va thip & khu vuc cira dam.

Trong s6 8 PAHs duoc khao sat thi ham
lwgng cac cau tir déu thap hon gia tri gidi han
theo QCVN 43:2010/BTNMT

Trong cdc mAu trim tich ddm Thi Nai cac
PAHs 4 - 5 vong chiém cha yéu, trir tram
TN14, TN8, TN17 va TN - LT1. Nhan dinh
ban dau 1a cac PAHs ddm Thi Nai c6 ngudn
géc chu yéu tir xing dau.

Loi cam on: T4c gia xin bay to loi cam on téi
Vién Han lam Khoa hoc va Céng nghé Viét
Nam di ho tro kinh phi trong chuong trinh
“Can b tré 2014” dé tac gia thuc hién noi dung
nghién ctru nay. Nghién ctu nay cling nhan
duoc sy giup do tir dé tai KC09.17/11-15, tac
gia xin chan thanh cam on ban chu nhiém
dé tai.
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CONTENT OF POLYCYCLIC AROMATIC HYDROCARBON (PAHSs)
IN THE SEDIMENT OF THI NAI LAGOON (BINH DINH PROVINCE)

Pham Thi Kha
Institute of Marine Environment and Resources-VAST

ABSTRACT: Sediments in Thi Nai lagoon were collected and analysed to determine PAHs
contents by gas chromatography with flame ionization detector (GC/FID). The analytic results
showed that the content of total 8 PAHs ranged from 3.03 pg/kg dry weight to 113.77 ug/kg dry
weight, with the average of 23.66 ug/kg dry weight. The concentration of total 8 PAHs was high in
the top and middle of lagoon and low in the mouth of lagoon. However, the content of PAH
congeners was lower than critical value in the National Technical Regulation on Sediment Quality
(QCVN 43:2012/BTNMT). PAHs in Thi Nai lagoon were mainly with 4 - 5 rings, occupying 35.66 -
90.56% except for some stations (TN 14, TN8, TN17, TN - LT1). The initial result indicated that the
source of PAHSs in sediment of Thi Nai lagoon was from petrogenic.

Keywords: Polycyclic aromatic hydrocarbons, gas chromatography, Thi Nai lagoon, sediment.
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