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Abstract: Polycyclic aromatic hydrocarbons (PAHSs) are typical organic pollutants of great
concern due to their negative impacts on environmental and human health. The less polar and
hydrophobic nature of PAHs is responsible for their ability to adsorb onto suspended particles and
to accumulate in sediments. In this study, surface sediment samples were collected on the South
Central Coast of Binh Dinh Province, Vietnam to determine concentrations of 16 PAHs. The
sediment samples were directly ultrasound extracted with a mixture of acetone/hexane (1:1) and
toluene. The extract was purified on a chromatographic column containing activated silica gel with
dichloromethane/hexane (1:3) as elution solvent. PAHs were separated and quantified on a gas
chromatography/mass spectrometry (GC/MS) system with a DB-5ms column. The MS detector
was operated in electron impact ionization (EI) mode and ion-selective monitoring (SIM) mode.
Levels of 16 PAHSs ranged from 33.1 to 196 (mean 80.0) nanograms per gram sediment (ng/g). In
all sediment samples, proportions of high molecular weight PAHSs (4-6 rings, 63-88%) were higher
than those of low molecular weight PAHs (2-3 rings, 12-37%), indicating that emission sources
are mainly related to thermal processes rather than petroleum products. The most predominant
substances were: Pyr (14% + 3%), Flt (12% + 3%), Phe (10% + 3%), Chr (9% * 2%), and BaP
(9% = 3%). Further studies on the pollution status of PAHs and their derivatives in Viethamese
marine environments are essential.
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Mtrc d6 6 nhiém va dic trung tich liiy ctiia hydrocachon

thom da vong (PAHs) trong mau tram tich mit tai khu vuc

duyén hai Nam Trung B9, Viét Nam

Nguyén Dirc Hiéu, Tir Binh Minh, Hoang Qubc Anh”

Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi,
19 Lé Thanh Téong, Ha Noi, Viét Nam

Nhén ngay 07 thang 7 ndm 2023
Chinh stra ngay 04 thdng 5 nam 2024; Chap nhan dang ngay 14 thang 5 nam 2024

Tém tat: Hydrocacbon thom da vong (PAHs) 14 nhém chat hiru co 6 nhidm dién hinh dugc quan
tam nghién ciru do nhing tac dong tiéu cuc cia ching dén stc khoé méi trudng va con nguoi. Cac
PAHs véi ban chat kém phan cyc va ky nuge nén c6 xu hudng hap phu Ién pha hat lo ling va ling
dong, tich liiy trong 16p trAm tich. Trong nghién ctru nay, cic mau tram tich mit dugc thu thap tai
khu vuc duyén hai Nam Trung B¢ thudc tinh Binh Dinh dé xac dinh 16 PAHs. Mau tram tich duoc
chiét siéu am tryc tiép 1an luot voi hon hop axeton/hexan (1:1) va toluen. Dich chiét duoc lam sach
trén cot sic ky chira silica gel hoat héa v6i dung méi ria giai diclometan/hexan (1:3). Cac PAHs
duoc tach va dinh luong trén hé thdng sic ky khi khdi phd (GC/MS) véi cot tach DB-5ms. Khéi
phé dugc van hanh & ché d6 ion hoa va dap electron (El) va ché do quan sat chon loc ion (SIM).
Ham luong tong 16 PAHs dao dong tr 33,1 dén 196 (trung binh 80 ,0) nanogram trong 1 gram tram
tich (ng/g). Trong tit ca mau tram tich, ti 1& cac PAHs c6 phan tir khéi cao (4-6 vong, 63-88%) 16n
hon cac PAHs c¢6 phan tir khdi thap (2-3 vong, 12-37%) di chi ra ngudn phat thai ¢6 lién quan chu
yéu dén cac qua trinh phat sinh nhiét do cao hon la cac san pham dau mé. Cac chét c6 ham lugng
cao nhat dugc phat hién bao gdm: Pyr (14% + 3%), Flt (12% + 3%), Phe (10% + 3%), Chr (9% + 2%)
va BaP (9% + 3%). Cdc nghién ctru tlep theo vé su 6 nhidm PAHs va cac din xuit ciia chung trong

moi truong bién tai Viét Nam 1a rat can thiét.

Tir khoa: PAHs, tram tich, khu vuc ven blén, duyén hai Nam Trung B9, Viét Nam.

1. Mé dau

Hydrocacbon thom da vong (PAHs) 1a mot
nhom chat 6 nhidm hitu co phd bién voi nhitng
tinh chit nhu bén viing trong méi trudng, co
kha ning phat tan xa, c6 thé tich luy sinh hoc va
ddc tinh cao [1]. CAc nghién ciru vé sy 6 nhidm
va tac dong doc hai cia PAHs da dugc thuc
hién tai nhidu qudc gia trén thé giéi [2]. Vao
cubi nhitng nam 1970, 16 PAHs da duoc Co
quan Bdo vé Moi truong Hoa Ky (US EPA) liét
ké trong danh sach cac chat 6 nhidm dién hinh
can dugc wu tién nghién ciru [3]. PAHs c6 thé
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dugc hinh thanh tor cic qua trinh tu nhién
(ndi lira, chay rimg) nhung phan 16n lugng
PAHs phat thai vao moi trudng c6 li€n quan
dén cac hoat dong ctia con nguoi, dac biét 1a
qua trinh thiéu dbt nhién, nguyén liéu [4]. Con
ngudi c6 thé bi phoi nhiém PAHs thong qua cac
con duong nhu hit th khong khi, hap thu dat
va bui, ti€u thy thuc pham va nudc uong [5].
Mot sb PAHs dd duoc ching minh 1a chét co
kha ning giy ung thu va giy dot bién gen [6].
Trong moi trudng nudc, caic PAHs véi ban
chat kém phén cuc va ky nudc s& c6 xu hudng
hap phu 1én pha hat lo ling va ling dong roi
tich liy trong 16p tram tich nam can bang voi
cOt nudc [1, 4]. Vi vay, tram tich duoc coi la
moi truong tich 1y dac trung ctia PAHs va loai
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mau nay thuong duoc sir dung trong cac nghién
clru quan tric 6 nhiém va danh gia rui ro sinh
thai lién quan dén PAHs [7]. Tai Vlet Nam,
nghién ctru dau tién vé PAHs trong tram tich da
duoc thuc hién tai thanh pho HO Chi Minh
nhitng nam cubi 1999 [8]. Ham luong tong 8
PAHs trong miu trim tich tai khu vuc d6 thi
(599-14950 ng/g) cao hon tir 6 dén 20 lan so
véi khu vuc so sanh (76,5-133 ng/g) [8]. Sau
d6, mot sd it cac nghién ctru khac da bao cao su
6 nhiém PAHs trong trim tich & nudc ta chi
yéu lién quan dén hoat dong giao thong va xur ly
rac thai [9-11]. Tuy nhién, cac nghién ciu vé
PAHs trong tram tich bién & Viét Nam con rat
han ché. Mot nghién ciru dugc thyc hién nam
2012 d3 béo cao ham lugng tong 5 PAHs dao
dong tir 69,6 dén 184 ng/g trong cac mAau trim
tich ving bién ven bo phia Béc Viét Nam [12].

Pé bd sung co so dir lieu vé mic do 6
nhiém PAHs trong moi truong bién tai Viét
Nam, trong nghién ctru ndy, mau tram tich tai
khu vuc ven bién duyén hai Nam Trung Bo
(thudc tinh Binh Pinh) di dugc thu thap dé xac
dinh ndng do cua 16 PAHs. Cac miu tram tich
duge chiét bang ky thuat chiét siéu am, dich
chiét duge lam sach trén cot sic ky chura silica
gel. Cac PAHs duoc tach va dinh luong trén hé
thong sic ky khi khdi pho (GC/MS). Két qua
phan tich s& cung cp nhitng thong tin danh gia
budc dau vé mirc ham lwong, dic trung tich liy
va ngudn gbc ciia PAHs trong mdi trudng tai
khu vyc nghién curu.

2. Thuc nghiém
2.1. Chdt chudn, héa chat

Chat chuan géc H-QME-01 Quebec PAH
Mix (AccuStandard, USA) bao gém cic chat
phan tich: naphthalene (Nap), acenaphthylene
(Acy), acenaphthene (Ace), fluorene (Flu),
phenanthrene  (Phe), anthracene  (Ant),
fluoranthene (FlIt), pyrene (Pyr), benz[a]
anthracene (BaA), chrysene (Chr),

benzo[b]fluoranthene (BbF),
benzo[k]fluoranthene (BKF), benzo[a]pyrene
(BaP), dibenz[a,h]anthracene (DA,

indeno[1,2,3-cd]pyrene (IP) va benzo[ghi]

perylene (BP), ndéng do 500 Hg/mL mdi chat.
Cong thirc cdu tao ciia cac chat phan tich duoc
trinh bay trong Hinh 1. Hn hop chat chuan
dong hanh ES-2044 Surrogate Cocktail
(Cambridge Isotope Laboratories, USA) bao
gém Nap d8, Acy d8, Phe d10, Flu, Pyr d10,
BaP d12 va BP d12, ndng d¢ 200 pug/mL mdi
chat. Dung dich chat ndi chuan DLM-261-1.2
(Cambridge Isotope Laboratories, USA) chua
Chr d12, néng d6 200 pg/mL. Cac dung dich
chuan gbc nay sé duoc sir dung dé chuan bi cac
dung dich hiéu chuin véi néng do chét phan
tich 1a 10, 100 va 500 ng/mL (ndng d6 chat
d6ng hanh va chat noi chuan 1a 100 ng/mL).

Naphthalene Acenaphthene  Acenaphthylene Fluorene
Phenanthrene Anthracene Chrysene
Benz[a]anthracene Fluoranthene Pyrene

Benzo[a]pyrene Benzo[b]fluoranthene

Hinh 1. Cong thirc ciu tao cua 16 PAHs.

Benzo[K]fluoranthene

Céc dung moi va hoa chat sir dung trong
nghién ctru nay c6 do tinh khiét phu hop cho
quy trinh phan tich lwong vét cac chét hiru co
va dugc cung cap boi Wako Pure Chemical
Industries, Ltd. (Nhat Ban). Cac dung mdi nhu
axeton, hexan, diclometan (DCM) va etyl axetat
dugc st dung truc tiép tur chai thuy tinh. Natri
sunfat khan dugc nung & 400 °C trong 2 h.
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Silica gel (Silica gel 60, kich thudc hat 63-200 pm,
dién tich bé mat 480-540 m¥g; Merck) duoc
hoat hoa & 130 °C trong 3 h. Bt déng kim loai
(99,5%; Wako) dugc hoat hoa bﬁng dung dich
HCI 1 M trong 10 phtt, sau d6 dugc trang rira
lan luot v6i nude deion, axeton va hexan.

2.2. Thu thdp va chudn bi mau tram tich

Khu vyc nghién ctu nim doc theo ving
duyén hai Nam Trung B¢ thudc tinh Binh Pinh
trong khoang toa do (13°45' 7" B, 109° 12' 60" D)
dén (13° 49' 42" B, 109° 15' 29" ) (Hinh 2).
Céc hoat dong chu yéu tai khu vyc nay la véan
tai bién, thwong mai, du lich va danh bat thuy
hai san. Ngoai ra, khu vuc ndy con chiu anh
hudng cua cac hoat dong cong nghiép va dan
sinh tir cac khu vuc 14n can. Cac miu tram tich
dugc thu thap tir ngay 22 dén ngay 27 thang 6
nam 2019 tai 10 vi tri khac nhau (ki hiéu mau
S1 dén S10) sir dung thiét bi iy mau bun tram
tich kiéu gau Van Veen. Mau sau khi 1y duoc
chuyén vao cac tai polyetylen riéng biét, han
kin, bao quan trong cac thung lanh va van chuyén
vé phong thi nghiém. Cac mau tram tich duoc bao
quan & nhiét d6 —20 °C dén khi phan tich.

13°53'19.0"N 109°17'44.8"E

3 £
% 1'-1"52\'5@41»1 109°1744 8

m m 13°4610013"N, 109°17'33.3'E
-

g ik NS 13“”0"9" 13°46:07.9°K{ 109°1505.2'

e

Hinh 2. Ban d6 vi tri 1iy mau tram tich
2.3. Quy trinh xir Iy mdu
Quy trinh xtr Iy miu duoc tham khdo tir
nghién ctu trude day cua chung t61 [11]. Cac

mau trim tich duoc dong kho, nghién min va
rdy dé dong nhat va ldy pha hat c6 kich thudc

nho hon 1 mm. Mau tram tich (khoang 0,2 g)
dugc can va chuyén vao dng thuy tinh 50 mL.
Mau duoc thém hén hop chét chuan dong hanh
(10 ng mbi chét) va dugc chiét sidu am lan luot
véi 10 mL hdén hop axeton/hexan (1:1)
(10 phat) va 10 mL toluen (10 phat) st dung
thiét bi phat sieu am VCX 130 (Sonic va
Materials, Inc., USA). Phan dich chiét duoc gop
lai va chuyén vao dung méi hexan va duoc
thém bot dong kim loai dé loai bo luu huynh.
Dich chiét tiép tuc duoc lam sach trén cot sic
ky thuy tinh chtra 5 g silica gel hoat hda va 2 g
natri sunfat khan. Cot 1am sach dugc rira bang
50 mL hexan trude khi nap dich chiét mau. Cac
tap chét (vi du nhu hydrocacbon mach hé) dugc
loai bo bang 40 mL hexan. PAHs duoc rira giai
bang 30 mL hdn hop DCM/hexan (1:3). Dich
rira giai dugc co dic, thém chat nodi chuan Chr
d12 (10 ng) va chuyén vao 200 uL etyl axetat
trudc khi phéan tich trén hé thdng sic ky khi
khdi phd (GC/MS).

2.4. Phan tich dinh luong trén GC/MS

Cac PAHs duoc tach va dinh lugng trén hé
théng GCMS-QP2010 Ultra (Shimadzu, Nhat
Ban) vai cot tach DB-5ms (30 m x 0,25 mm x
0,25 pm, Agilent Technologies). Cac diéu kién
phén tich dugc tham khdo tu mét nghién cuu
trude day cua chung t6i [11]. Nhiét do cua cong
bom mau la 300 °C. Chuong trinh nhiét do cua
16 cot dugc cai dat nhu sau: 110 °C (1 phat),
ting dén 170 °C (20 °C/pht), dén 220 °C
(4 °C/phat), d&én 270 °C (3 °C/phdt) va ting dén
310 °C (20 °C/phat, gitr 10 phat). Khi mang la
khi heli v6i toc d6 dong 1,15 mL/phit. Detector
khéi phd dugc van hanh ¢ ché do ion hoa va
dap electron (EI). Nhiét do cua bo phan két
ndi (interface) va ngudn ion lan luot la 310 va
230 °C. Nang lugng ion hoa la 70 eV. D ligu
phd dwoc quan sat va thu thap boi ché d6 quan
sat chon loc ion (S1M).

2.5. Bdam bdo va kiém sodt chat lwong (QA/0OC)

Cac mau tring phuong phap (n = 3) duoc
phan tich cing véi cac mau thyc dé kiém soat
su nhiém ban PAHs trong qua trinh phan tich.
Gio6i han phat hién cta phuong phap (MDL)
dugc xac dinh theo cong thirc: MDL = B + 3 %
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Sg (trong d6 B la ham luong trung binh cua
PAHs trong ciac miu trang va Sg 1a do léch
chuin twong tng). Khoang ham lugng PAHs
phat hién dugc trong mau tring dao dong tir
0,03 dén 0,25 ng/g. MDL cua cac PAHs dao
dong tir 0,1 dén 1 ng/g. P6 thu hdi cta cac chat
chuan PAHs trong mau thém chuan va ciia cac
chat déng hanh trong miu thyc dao dong tir
70% dén 120%, dap tmg dugc yéu cau cia
AOAC cho muc ham lugng ¢& ppb. D9 lap lai
cua phuong phap dugc danh gia trén mau thém
chuan & mic ham luong 10 ng/g mdi chat
(n=3) c6 RSD < 25%.

3. Két qua va thao luan
3.1. Ham lwong PAHs trong mau tram tich

Tat ca 16 PAHs déu dugc tim thdy trong 10
mAu trAm tich cua nghién ciru ndy, phan anh sy
ton tai phd bién cua PAHs trong méi truong
tram tich ctia khu vuc nghién ciru. Ham lugng
tong 16 PAHs (216PAHs) dao dong tir 33,1 dén
196 (trung binh 61,3) ng/g. Cac miu c6 ndng do
PAHs cao nhét 1a S5 (196 ng/g, liy ¢ khu vuc
bén ngoai ddm Thi Nai v6i cac hoat dong nudi
trdng danh bét thuy hai san), S6 (129 ng/g, liy
tai vi tri gan khu kinh t& Nhon Hoi) va S4
(120 ng/g, lay tai vi tri phia dudi cau Nhon
Hoi). Ham lwong PAHs twong d6i cao trong cac
méu S4, S5 va S6 cho thay cac hoat dong san
xudt cong nghiép, ngu nghi€p va giao thong co
thé 1a nhiing nguén phat thai PAHs vao moi
truong. Cac mau S1 (70,9 ng/g, 14y tai bai bién
Quy Nhon) va S10 (72,7 ng/g, lay tai vi tri bén
trong ddm Thi Nai) c6 mac ham luong
PAHs cao trung binh. Cac mau con lai (S2, S3,
S7, S8, S9) c6 ham lugng PAHs dao dong trong
mot khoang hep tir 33,1 dén 51,6 ng/g.

B6 Tai nguyén va Méi truong da ban hanh
Quy chuan k¥ thuat qudc gia vé chat luong tram
tich (QCVN 43:2017/BTNMT) trong do quy
dinh gia tri giéi han ctia cac PAHs trong trim
tich nuéc man nhu sau: Ace (88,9), Acy (128),
DA (135), Flu (144), Ant (245), Nap (391), Phe
(544), BaA (693), BaP (763), Chr (846), Pyr
(1398), Flt (1494) ng/g. Ham lugng cua cac
PAHs do dugc trong cac mau trAm tich cua

nghién ctru nay déu thap hon dang ké so véi
gidi han quy dinh cua QCVN, cho théy muc do
6 nhiém PAHs tai khu vyc nay chua ¢ mirc do
dang lo ngai.
200 -
180 -

160 -

3 16 PAHSs (ng/g)
r o o & K~ &
o o o o o o

N
o
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S1 S2 S3 S4 S5 S6 S7 S8 S9 s10

Hinh 3. Ham luong tong 16 PAHs trong cac mau
tram tich ctia nghién ciru nay.

S6 lidu vé mirc d6 PAHs trong trAm tich
blén & Viét Nam con rat han ché. Ham luong
tong 5 PAHs (Phe, Flt, BaA, Pyr va perylene)
lay tai khu vuc ven bién phia Bic Viét Nam
(Tra Co Cura Luc, b6 Son, Ba Lat, Sam Son va
Cira Lo) dao dong tir 69,56 dén 183,88 ng/g
[12]. Tuy nhién do su khac biét dang ké giita
danh sach cac chét phan tich, viéc so sanh ham
luong tong PAHs cia nghién ctu ndy voi
nghién ctru [12] 1a khong phu hop. Ham luong
Phe trong mau trim tich ven bién phia Bic
(42,5111 ng/g) cao hon dang ké so voi cac
méu tram tich ctia chung toi (2,72-20,3 ng/g).
Trong khi d6, ham lugng cia Flt, BaA va Pyr
khong co su khac biét dang ké. Ham luong
Y 16PAHS trong cac miu tram tich bién tai Binh
Pinh (33,1-196 ng/g) nhin chung thdp hon so
v&i mic d6 6 nhiém d3 duogc bao cio cho cac
mau trim tich song tai khu vuc tai ché rac thai
dién tr & Hung Yén (310-1900 ng/g) [10] va
trAm tich song tai khu vuc d6 thi & Ha Noi
(332000 ng/g) [11]. Cac miu trim tich cua
nghién ctru nay c6 ham luong PAHs thap hon
so voi mot sb qudc gia khac nhu Trung Qudc
(vinh Haizhou: 228-680 ng/g) [13] va Han
Qudc (8,80-18500 ng/g) [14].
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3.2. Ddc trung tich liy ciia PAHs theo s6 vong
trong phan tue

Cac PAHs c6 thé dugc phan loai mét cach
tuong dbi theo sé lugng vong trong phan tir.
Céc nhom c6 2 va 3 vong dugce goi la PAHs co
phan tir khéi thip (LMW PAHs) va duoc coi la
nhiing chét c6 lién quan dén cic san pham dau
mo. Cac nhom co tir 4 vong tr¢ 1én dugce goi la
PAHs c6 phan tir khdi cao (HMW PAHs) va
thuong lién quan dén cac qua trinh thiéu dot
khong hoan toan vat chat hiru co [4]. Vi vay déac
trung tich lay PAHs theo ) vong ¢ the cung
cap nhimg thong tin lién quan dén ngudn gbc
cua cac hop chat nay. Ti 1 cua cac PAHs theo
s vong trong nghién ciru nay dugc thé hién
trong Hinh 4.

100% -
~«EAERREREN)
80% -

70% A
60% -
50% -
40%

Ti 1é % so v&i 316PAHs

30% A

20% - I
AR RRRAAT
0% -

S1 S2 S3 sS4 S5 S6 S7 S8 S9  s10

W2R W3R W4R 5R WER

Hinh 4. Bdc trung tich lily trong tram tich
cua PAHs theo s0 vong trong phéan tir.

Cic HMW PAHs (63% dén 88%, trung
binh 79%) nhin chung chiém ti 1& cao hon so
v6i LMW PAHs (12% dén 37%, trung binh
21%). Két qua nay gop phan chi ra nguon gdoc
cua PAHs tai khu vuc khao sat co lién quan
nhiéu dén céc qua trinh nhiét do cao hon la cac
san pham dau mo. Trong d6 mau S3 (l4y tai ctra
song Ha Thanh) co ti 1€ LMW PAHs (37%) cao
hon so véi cac vi tri con lai (12% dén 29%).
Mau S10 (l4y tai vi tri phia dudi ciu Thi Nai)
¢6 ti 18 HMW PAHs cao nhét (88%), phan anh
su phat thai tir qua trinh d6t nhién liéu cua
phuong tién giao thong. Nhom PAHs chira 4
vong (4R) chiém ti 1& cao nhat (41% * 6%), sau
do 1a cac nhoém SR (24% + 3%), 3R (18% + 6%),

6R (13% + 6%) va thap nhat 1a 2R véi ti 16 4%
+ 2%. Cac mau trim tich ldy tai khu vuc d6 thi
tai Ha Noi co ti 16 cac chit 6R (26% + 11%)
[11] cao hon ding ké so v&i cac mau cua
nghién ciru nay (13% + 6%). Tram tich tai cac
con sdng trong khu vuc ndi thanh duogc cho la
noi tiép nhan tryc tip PAHs phat thai tir
phuong tién giao thong, nudc chdy tran trén
mit dudng (c6 chira bui dudng) va sy lang dong
ctia chét ran lo lung trong khong khi, do d6 co
ti 1€ cao cua cac HMW PAHSs dac biét la cac
chat 6R [11]. Tuy nhién & khu vyc ctra song va
ven bién, ti 1& cua cic HMW PAHs s& bi giam
di do kha ning di chuyén cua cac hop chét nay
theo dong chay bi han ché so véi cac LMW
PAHs [4, 10-12].

3.3. Ddc trung tich liy ciia PAHs theo cdu tir

Thong tin chi tiét hon vé dic trung tich liy
clia cac PAHs trong miu trdm tich cua nghién
ctru nay duoc trinh bay trong Hinh 5. Ti 1€ cua
ting chat trong Z16PAHs c6 thir tu giam dan
nhu sau: Pyr (14% % 3%) > Flt (12% + 3%) >
Phe (10% = 3%), Chr (9% + 2%) ~ BaP (9% %
3%) > BbF (8% * 1%) > BaA (7% + 2%) ~ IP
(7% £ 3%) > BP (6% = 3%) > BKF (4% % 1%)
~ Nap (4% £ 2%) > DA (2% = 1%) ~ Ant (2%
*+ 1%) = Flu (2% £ 1%) = Ace (2% + 1%) >
Acy (1% = 1%).

100%—-.----....
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70% ----I---
60% - IIII III-
50% I
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Ti 18 % so vé&'i 316PAHs

S1 S2 S10
mNap mAcy Ace ®mFlu m®mPhe m®mAnt Flt Pyr
BaA mChr mBbF mBkF BaP DA IP mBP

Hinh 5. Bic trung tich liy trong trim tich
cua PAHs theo cau tu.

Cac ‘mﬁu nhin chung khong c6 su khac biét
r0 rét vé dac trung tich liiy PAHs. Tuy nhién,
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mau S10 c6 lién quan dén hoat dong giao thong
nén co ti 1€ cao cua BP (15%) va IP (14%). bay
la nhimg HMW PAHs dic trung tir phat thai
cua dong co xdng trong cac phuong ti€n giao
théng [15].

3.4. Pdnh gid vé nguon phat thai PAHs théng
qua cdc hé so ti l¢ dac trung

Ngudn phat thai cua PAHs trong mau moi
truong c6 thé duoc danh gia thong qua ti 1¢ déc
trung (sau day goi tit 1a R) cia mot s nhom
chat cu thé (Hinh 6). Ti 1& Flt/(Flt+Pyr) < 0,4
phan anh nguén géc 6 nhiém tir dau mo;
0,4-0,5 tng véi qua trinh d6t nhién liéu; > 0,5
dic trung cho qua trinh ddt than va sinh khéi
[16]. Ti I¢ BaP/BP < 0,9 va > 0,9 Gng vdi su
phat thai ttr phuong tién giao thong va qua trinh
d6t than [16]. Ti 1¢ I[P/(IP+BP) < 0,2 tmg vdi su
6 nhidm lién quan dén cac san pham dau mo;
> 0,5 phan 4anh qua trinh d6t than va sinh khdi;
0,2-0,5 dic trung cho ngudn hdn hop (ddt nhién
lidu hoa thach, dau tho, phat thai tir phwong tién
giao thong [16]. Cac ti 1¢ ddc trung nay dugc ap
dung cho cac mau tram tich dé wdc dodn ngudn
gbc cua PAHs.

5.0
M | FIt/(FIt+Pyr)

= IP/(IP+BP)
m BaP/BP

4.5 1
4.0
3.5 A1
3.0 1
-
—_ 2.5
=
2.0 A

1.5 4

1.0 4
0.5 1
o0 Ll

S1 52 53 54 55 56 57 S8 59 510

Hinh 6. Hé sb ti 1& ddc trung cia mot s6 PAHs
trong mau tram tich clia nghién ctru nay.

Pbi voi ti 1& Flt/(Flt+Pyr), ngoai mau S2
(R = 0,3 tng v6i ngudn goc ddu mo), cac miu
con lai déu c6 R = 0,41-0,50 cho thiy su phat
thai tir qua trinh d6t nhién liu. Ti 1¢ BaP/BP
trong cac mau S1 dén S8 déu co gia tri 16n hon
0,9 (1,2-4,7) phan anh ngudn gdc lién quan dén
sy dot nhién lidu. Sy phat thai tir phuong tién
giao thong dugc ghi nhan & 2 mau S9 va S10

thong qua ti 16 BaP/BP < 0,9 (0,64-0,87). Su 6
nhiém lién quan dén cac san pham dau mo ciing
khong dugc phat hién & bat ki mau nao thong
qua ti 1¢ IP/(IP+BP). Ti 1¢ nay trong cac mau
dao dong tir 0,42-0,60 cho thdy ngudn gdc tir
cac hoat dong thidu d6t nhién lidu va sinh khoi.
Nhu véy, sy c6 mat cia PAHs trong tram tich
tai khu vuc nghién ctru chu yéu lién quan dén
nguén phat thai nhiét hon 1a cac ngudn 6 nhiém
dau mo. Két qua nay hoan toan phu hop véi cac
nghién ctru trude day vé ngudn goc cia PAHs
trong moi truong tai Viét Nam [8-12].

3.5. D6 doc twong dieong quy vé BaP

Do doc tuwong dwong cia hén hgp PAHs
quy vé BaP (BaP-EQ) duoc tinh dua trén ham
luong va hé sé doc trong dwong (TEF). Nisbet
va LaGoy (1992) di dé xuit cac gia tri TEF dé
xac dinh d¢ doc twong duong cia cac PAHs so
v6i BaP [17]. Gia tri BaP-EQ cua cic mau tram
tich dao dong tir 7,8 dén 36 ng BaP-EQ/g. Ham
lugng BaP-EQ cao dugc phat hién trong cac
mau S5 (36), S4 (25), S1 (22) va S6 (19) ng
BaP-EQ/g. Pay ciing 1a nhiing mau c6 ham
luong PAHs cao nhit. Trong tit ci cac mau
trAm tich, BaP va DA tuy chi chiém ti 1& nho
(9% va 2%) trong ham lugng X16PAHs nhung
lai 1a thanh phan quan trong nhat déng gop vao
tong do doc BaP-EQ (trung binh 44% va 43%).
Mot s6 hop chat khac nhu BbE (4,0%), IP
(3,5%), BaA (3,3%) va BKF (2,0%) chiém cac
ti 1& thap hon, trong khi cac hop chit con lai c6
dong goép khong dang ké trong tong do doc
BaP-EQ. Viéc danh gia rui ro dua trén phan tich
héa hoc va ap dung hé s6 doc tuong duong chi
phan anh mot phan nhit dinh cua téng d6 doc
do sb luong han ché cua cac PAHs trong danh
sach chét phan tich (vi du nhu 16 PAHs theo
US EPA). Trong khi 0, tong d6 doc con c6 thé
bao gdbm phan déng gop cia cac chat khong
nam trong danh sach nay nhung c6 thé c6 doc
tinh cao nhu ciac PAHs c6 phan tir khéi 16n
(M > 302) va cac dan xut ciia PAHs (vi du nhu
PAHs alkyl hoa, hydroxy, nitrate), ciing nhu
anh huéng tuong hd cia cac PAHs trong hon
hop. Céac nghién ciru chuyén sau hon vé doc
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tinh va cac tac dong ti€u cuc dén moi trudng va
stuc khoe con nguodi cia PAHs va cac hop chat
lién quan la rat can thiét.

4. Két ludn

Nghién ctru nay da cung cap nhiing thong
tin d4nh gia budc dau vé mic ham luong va dic
trung tich lily cia PAHs trong mau tram tich
thu thap tai khu vyc ven bién duyén hai Nam
Trung B9 thudc tinh Binh Dinh, bo sung vao co
so dit liéu vé& sy 6 nhiém PAHs trong moi
trudng bién tai Viét Nam. Ham luong PAHs
trong mau trAm tich cta nghién ctru nay nhin
chung thdp hon so véi cic mau tram tich song
tai khu vuc do thi va tai ché rac thai dién tir &
Viét Nam va trAm tich bién tai mot sd quéc gia
khac nhu Trung Qudc va Han Qudc. Pic trung
tich lily cua PAHs d3 phan 4nh ngudn gbc chu
yéu dén tir cac qua trinh nhiét d6 cao (d6t nhién
liéu hoa thach va phat thai tir phuong tién giao
thong) hon 1a nguén 6 nhiém tir Cac san pham
dau mo. Nghién ctru nay c6 mét sé han ché nhu
khu vyc nghién ctru va ) luong mau chua 16n,
do d6 chua dua ra dugc cac két luan déy du vé
mirc d6 6 nhiém PAHs trong moi trudng bién &
nude ta. Vi vdy, cac nghién ctru tiép theo véi
pham vi khao sat va sb luong mau 16n hon can
duogc thyc hién dé cung cap nhimg thong tin
day da va cap nhat vé tinh trang 6 nhidm, ngudn
goc va rii ro sinh thai lién quan dén PAHs va
céc dan xudt cia PAHs trong moi truong bién
tai Viét Nam.
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