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MO DAU

Hydrocacbon thom da vong (PAHs — Polycyclic Aromatic
Hydrocarbons) 13 cac hop chat hoa hoc trong ciu tao bao gdm cac vong thom
khong chira cac di t6 hay mang theo nhom thé va c6 thé c6 hai hay nhiéu
vong thom gan voi nhau trong cau trac phan tir, tao thanh cac hop chét hitu co
bén. PAHs dugc sinh ra boi cac qua trinh nhiét phan hodc dbt chay khong
hoan toan cac vat liéu hitu co, nhién liéu héa thach nhu than d4, diu mo,
xang, nhya va cac chit hiru co khac nhu rac thai, nhua, ca thue phém 0 nhiét
d6 cao trong diéu kién thiéu oxy [1].

Khi cac PAH xam nhép vao tram tich sdng, ching c6 thé giy ra nhimng
tac dong tiéu cuc ddi véi cac loai thuy sinh théng qua tich luy sinh hoc.
Chung c6 kha ning tich ty trong co thé sinh vat, tir d6 di xdm nhap vao chudi
thire an gay ra cac loai ung trén cac co quan khac nhau cua co thé nguoi.

Hién trang 6 nhiém PAHSs trong tram tich nhitng nim gan day tai Viét
Nam dang duoc ch( y do sy gia ting vé rac thai nhya hitu co, cic qua trinh
khai thac khoang san, qua trinh sinh hoat cta con nguoi,...nhat 12 tai cac tinh
bién gisi phia Bac, 1a noi thuong nguon cac con sdng tir Trung Qudc do veé.
Nhitng s6 liéu vé 6 nhiém PAHSs tai nhitng viing nay van con thiéu di liéu,
chua thay rd nguy co 6 nhidém ciing nhu sy xuat hién cac nhém PAHSs trong
moi truong tram tich song, chua co co so dit liéu nghién ciru vé noéng do,
thanh phan va méi tuong quan PAHs trong tram tich song tai cic con song
thudc ving bién gidi phia Bac - Viét Nam nhu Song Lo (Ha Giang), song Pa
(Lai Chau), song Hong (Lao Cai) va song Ka Long (Quéang Ninh.

Chinh vi vay, luan vin “Bdnh gid suw ton leu cdc hop chat hitu co thom
da vong (PAHs) va méi tiwong quan gitta chiing trong tram tich séng ciia mot
s0 tinh bién giGi phia Bdc- Viét Nam” dugc thyc hién v6i muc tiéu danh gia
muc d6 ton luu cua cdc PAH trong tram tich mot 4 con séng (Séng Lo - Ha
Giang, song Pa - Lai Chau, séng Hong - Lao Cai va séng Ka Long - Quang
Ninh) trong mia mua nim 2024 va mua kho nam 2025 va méi tuong quan
gitra ndong dd PAHSs c6 c4c vong thom khac nhau dé xac dinh duoc cac ngudn
gay ra su 6 nhiém nay. Két qua nghién ctru s& cung cap co so khoa hoc dé
danh gia chat luong tram tich song tai cac luu vuc thudc khu vuc bién gidi

phia Bic Viét Nam. Trén co s& do, cac co quan quan 1y cO thé xay dung va



diéu chinh cac chinh sach pht hgp nhdm kiém soat 6 nhiém, gop phan bao vé
moi trudng va st dung bén vimg tai nguyén nudc trong cac luu vuc song.
Luan van nghién ctru s€ mang lai bo dir liu co gia tri vé su xuét hién, dic
diém 6 nhiém PAHs trong trAm tich cua cac song da thu thap. Luan van duoc
xay dung véi cac ndi dung nghién ciru chinh bao gom:

Noi dung 1: Téng quan vé PAHs, hién trang 6 nhiém PAHs trong trAm
tich séng trén thé giéi va Viét Nam. Pic diém kinh té, xa hoi cac tinh bién
gidi phia Béic Viét Nam (Khu vyc thude luu vyc song Lo, song Da, song
Hong va séng Ka Long).

Noi dung 2: Cac phuong phap xac dinh ham lugng PAHs trong mau
tram tich

Noi dung 3: Nghién ctru, xac dinh cac diéu kién t6i wu cho qué trinh xir
Iy mau, phan tich mau PAHs.

Noi dung 4: Panh gia, phan tich ham lugng, PAHs trong trdm tich
thuong ngu@)n cac song thudc khu vuc phia Bic Viét Nam (song Lo, song Da,
song Hong va song Ka Long).

Noi dung 5: Nghién ctru, ddnh gia nguon goc cia PAHs trong tram tich
thuong ngué)n cac song thudc khu vuc phia Bic Viét Nam (song Lo, song Da,

song Hong va song Ka Long).



CHUONG 1. TONG QUAN VAN PE NGHIEN CUU

Trong nhitng nim gan dy, su phat trién manh mé cia cic hoat dong
kinh té, thuong mai, cong nghiép va giao thong van tai da tao ra 4p luc dang
ké 18n moi truong tu nhién. Tinh trang nay dac biét rd nét tai cac khu vuc bién
gidi, noi tap trung nhiéu hoat dong xuit nhap khau va giao thuong véi céc
qudc gia 1an can, lam gia ting nguy co phat sinh va lan truyén cac chét 6
nhiém trong moi trudng. Trong d6, cac hop chit hiru co thom da vong
(PAHS) dang dan tré thanh mdi quan tdm 16n trong nghién ciru moi truong
toan cau ciing nhu tai Viét Nam. Céc tinh bién giéi phia Bac Viét Nam c6 vai
trd quan trong khong chi vé qudc phong — an ninh ma con 1a khu vuc trong
diém trong phat trién kinh té — xa hoi. Vi vi tri 1a cira ngd giao thuong véi
cac qudc gia lang giéng, khu vuc ndy tao diéu kién thuan loi cho hoat dong
Xuat nhap khau, thuong mai va két ndi kinh té. Béng tho1, su phat trién cua
cac khu kinh té ctra khau va ha tang giao thong dd gop phan thuc day ting
truong kinh té, nhung ciing dit ra nhitng thach thire nhéat dinh d6i voi cong tac
quan 1y tai nguyén va bao vé moi truong. Cac khu vuc nay c6 mang ludi song
subi phan bd day dic, dong vai trd vira 1a ngudn cung cip nudc sinh hoat,
vira 12 noi tiép nhan nudc thai sinh hoat va cong nghiép. Tuy nhién, cho dén
nay, viéc nghién ctru vé murc do ton luu cia PAHs trong trAm tich song tai
khu vuc nay con rat han ché, dic biét 1a trong bdi canh céc tac dong tur phat
trién kinh té — xa hoi chua duge danh gia diy du doi voi méi trudng nudc
va tram tich. Trén co s¢ do, viéc khao sat, danh gia sy phan bd va tich liy
cac hop chat PAHs trong tram tich song tai mot so tinh bién gidi phia Béc
khong chi c6 y nghia khoa hoc ma con mang tinh thuc tién cao, ho trg cong
tac quan 1y chat luong méi truong, bao vé stic khoe cong dong va dinh
hudng phat trién bén viing cho khu vuc. Chuong nay s& trinh bay tong quan
vé khu vuc nghién ctru, cac dic diém lién quan dén PAHs, phuong phap
phan tich ciing nhu tinh hinh nghién ciru hién tai trong va ngoai nuéc nham

lam co s& khoa hoc cho viéc trién khai cac ndi dung ti€p theo cua luadn van.



1.1. Téng quan vé PAHSs
1.1.1. PAHSs

Céac Hydrocachon thom da vong (PAHs — Polycyclic Aromatic
Hydrocarbons) 1a nhém hop chat hitu co chi gdm hai nguyén té Cacbon va
Hydro, c6 cau tric chira tir hai vong benzen ngung tu tré 18n va c6 thé mang
thém cac nhém thé, tao nén tinh bén ving cao trong méi trudng. Dya trén dic
diém cu tric phan tir, PAHs thuong dugc phan thanh hai nhém chinh: nhém
c6 khéi lugng phan tar thap, bao gom céc hop chat c6 dudi 4 vong benzen, va
nhom c6 khéi lugng phan tir cao, gdm cac hop chat co tir 4 vong benzen tré
Ién. Hinh 1.1 trinh bay cdng thtc cau tao caa mot s6 hop chat PAHSs phd bién.

5

Fluorene (Flu) Phenanthrene (Phe) Anthracene (Ant) Fluoanthene (Flt)

Pyrene (Pyr) Benzo (a) Chrysene (Chr) Benzo (b)
anthracene (BaA) fluoranthene (BbF)

Benzo (k) Benzo (a) pyrene Dibenz (a,h) anthracene  Acenaphthylene

fluoranthene (BKF) (BaP) (DbahA) (Acy)

Indeno (1,2,3-c,d) Benzo (g,h,i) Naphthalene (Naph) Acenaphthene (Ace)

pyrene (IcdP) perylene (BghiP)

Hinh 1.1. Cdu tgo ciia mét sé hep chdt PAHs

Cac hop chat Hydrocacbon da vong thom PAHs thuong ton tai dudi
dang khéng mau, mau tring hoic vang nhat & c4c trang thai. Tai nhiét do
phong chung thuong ¢ dang ran, c6 mui dic trung. Cac hop chat PAHs c6 do
tan rat thap trong nudc hodc hau nhu khong tan, nhung lai tan tét trong cac

dung méi hitu co do dic tinh ky nudc va cdu tric phan tir khong phén cuc.



Céc hop chit PAHs c6 thé tham gia vao nhiéu phan tmg héa hoc khac
nhau nhu phan tng oxy héa — khir va phan ung thé. Khi ton tai trong moi
truong, ching c6 kha ning bi bién d6i thong qua cac qué trinh oxy hoa, tao
thanh nhiéu san phém trung gian khac nhau. PBac biét, trong khi quyén, PAHs
c6 thé phan tmg véi ozon (0s) va cac goc hydroxyl (*OH), dan dén sy hinh
thanh cac dan xuét oxy héa c6 hoat tinh cao hon, qua dé lam thay doi tinh
chat va doc tinh ciia chung trong méi trudng.

PAHs duoc sinh ra tir ngudn tu nhién hodc ngudn nhan tao [2]. Cac hop
chat PAHSs c6 thé hinh thanh tu nhién théng qua qua trinh bién d6i 1au dai cua
vat chat hitu co thanh nhién liéu nhu than d4 va dau mo, ciing nhu tir cac hién
tuong ty nhién nhu chay ring hozc hoat dong ndi lira. Tuy nhién, nguon phat
thai PAHs chu yéu trong khi quyén hién nay lai c6 nguén géc tir hoat dong
ctia con ngudi. Cu thé, qua trinh dét chay khéng hoan toan nhién liéu hoa
thach (than d4, dau mo) trong céng nghiép, cung vai viéc st dung xang, dau
diesel trong cac phuong tién giao thdng, 1a nhitng ngudn phat thai phd bién.
Bén canh d6, cac hoat dong sinh hoat nhu dét rac, hat thude 14, suéi am va
nau an bang nhién liéu ran (g, than, mun cua) ciing gop phan phat sinh
PAHSs. Ngoai ra, cac qué trinh céng nghiép nhu san xuat nhiét dién, cing Véi
hoat dong néng nghiép lién quan dén tén du hoa chat bao vé thuc vat, bui tur
cong trinh xay dung va chat thai ran, bao gom ca nhwa va vi nhya, déu dong
g6p dang ké vao su gia taing ham lugng PAHs trong mdi truong.

Sau khi phat thai vao khi quyén, PAHs ton tai & dang khi hodc bam 1én
cac hat bui lo limg trong khong khi. PAHs x4m nhdp vao co thé ngudi qua
duong an udng, duong ho hip va tiép xtac qua da. Thyc pham bj nhiém PAHs
do qua trinh nau bang nhiét hodc khoi co thé 1a ngudn dua PAHSs vao co thé.
Nudc udng va khong khi 6 nhiém ciing 14 cac con duong phoi nhiém. Cac
PAHs bam trén bui min c6 thé di sau vao phoi, ling dong tai hé ho hap va lam
tang nguy co ung thu va dot bién gen. Poc tinh ctia PAHs phu thudc vao cau
tric phan ttr, s6 vong thom, duong xam nhap va luong phoi nhiém. PAHs ¢6
dudi 3 vong benzen tré xudng nhu naphthalene va anthracene c¢6 kha nang
gy ung thu thap. Con cac PAH c6 4 vong Benzen trd 1én c6 kha niang gay
ung thu va gy dot bién cao [3]. Theo IARC (Co quan Nghién ctru Ung thu
Quéc té), mot sé PAHs co kha ning gdy ung thu & ngudi va dong vat.
Naphthalene c6 thé giy anh huong dén phoi, than va hé ho hap. Tir nam 2008,



nhiéu quéc gia chau Au va Trung Qudc dd cdm hodc han ché st dung cac san
phém chira naphthalene. Mot s6 PAHs khac nhu Fluoranthene, Fluorene,
Acenaphthylene va Phenanthrene ciling c6 kha nang gay ung thu ¢ nguoi [4].

Trong bui khoéng khi & khu vuc do thi, nhiéu hop chat thuoc nhém
quinon di duoc phat hién va duoc xem Ia san pham hinh thanh tir qua trinh
quang phan cua PAHSs. Bén canh do, cac PAHs c6 thé trai qua nhiéu bién doi
hoa hoc trong méi trudng khi quyén, tao ra cac dan xuat Nitro, Sulfinic va
Axit sulfonic, déng thoi tham gia phan @ng voi ozon (Os) va cac goc
Hydroxyl (*OH). Pang chu ¥, sy xuat hién cta cac hop chat nitro-PAHs duoc
danh gia la dac biét nguy hai, do ching c6 hoat tinh sinh hoc manh va co6 kha
nang gay bién doi vat chat di truyén & nguoi va dong vat. Ngoai ra, mot sd
PAHs con dugc tng dung trong nhiéu linh vyc cng nghiép nhu san xuét
thudc nhudm, vat liéu polyme, thudc bao vé thuc vat va dugc pham, tir 46 gop
phan thic day cac qua trinh phan tng hda hoc phuc tap caa ching trong moi
truong [5].

PAHSs c6 mat trong nhiéu thanh phan méi trudng nhu nudc, khong khi,
dat, chat thai ran va tram tich. Trong nhiing nim gan day, nong do PAHSs
trong cac mdi trudng ndy c6 xu hudng ting 1én, cha yéu do tac dong tir cac
hoat dong sinh hoat ciia con ngudi va qué trinh san xuat céng nghiép. Nhiing
tac dong bat loi cua PAHs d6i voi sic khoe con ngudi va hé sinh thai da dugc
nhiéu nha khoa hoc trén thé gigi nghién cau, ghi nhan va dua ra canh bao.
1.1.2. Tinh chdt vdt ly ciia PAHs

O diéu kién nhiét do thuong, PAHs ton tai dudi dang chat ran, khong
mau hodc c¢6 mau trang dén vang nhat. Trong khong khi, chung c6 xu hudng
bam dinh hoac hép phu 1€n cac hat vat chét lo limg nhu bui min, mudi than va
bd hong. Cac hop chat PAHs c6 tinh thom dic trung, thé hién qua kha nang
tao ra mui thom nhe. Murc d§ va dac tinh thom cua tung PAH khac nhau, phu
thudc vao sb lugng va cach sip xép cua cac vong benzen trong cdu triic phan
ta. Theo quy tic Clar, d6 bén va tinh thom ctua PAHs dugc xac dinh dya trén
sb luong va vi tri cua cac electron « trong vong thom, do do mdi PAH c6 dic
trung hoa hoc va vat 1y khac nhau [6].

Ngoai ra, cac PAHs c6 4p suét hoi thap va gia tri nay giam dan khi khoi
luong phan to tang 1én. Ching s& hitu nhiét do nong chdy va nhiét do soi

twong ddi cao, do gilta cac phan tr ton tai luc twong tic manh. Trir



naphthalene, phan 16n cac PAHs déu c6 do tan trong nudc rat thap, va kha
ning hoa tan tiép tuc giam khi s6 vong thom va khéi lugng phan tir ting. Tuy
nhién, PAHs lai dé hoa tan trong cac dung mdi hitu co nhu acetone, methanol
hodc ethanol do c6 tinh ky nudc va wa lipid cao (lipophilic/hydrophobic
properties). Phan 16n PAH co6 diém soi trén 300°C va diém néng chay dudi
250°C [7]. Céac PAHs c6 khdi luong phén tir 16n thuong co kha ning ton tai
lau dai trong mdi truong do tinh bay hoi rat thdp va do hoa tan trong nudc
kém, khién chting kho bi phan tan hodc loai bé ty nhién. PAH dé bay hoi thép
tham chi con trd nén it bay hoi hon khi s6 lugng vong benzen trong ciu tric
ctia chung tang 1én [8]. Mot s6 tinh chét vat Iy dic trung cua PAHS duoc trinh
bay trong Bang 1.1.
Bdng 1.1. Mgt sé tinh chét ciia 16 PAHs dién hinh

Nhiét
, CTPT, | Nhiét do .
Ky , Mau
STT PAH . [KLPT] | d¢ s6i | nong .
hi¢u sac
(@/mol) | (°C) | chay
°C)
C16H10 Khong
1 |Pyrene Pyr 150,4 393 .
[202] mau
C16H10 Vang
2 | Fluoranthene Flt 108,8 | 375
[202] nhat
C10H8 .
3 | Naphthalene Naph 81 217,9 | Trang
[128]
C20H12 Vang
4 | Benzo(k)fluoranthene | BKF 2157 | 480
[252] nhat
C14H10 Khéng
5 | Phenanthrene Phe 100,5 | 340 .
[178] mau
C20H12 Vang
6 | Benzo(a)pyrene BaP 178,1 | 496
[252] nhat
C12H10 ,
7 | Acenaphthene Ace 95 279 | Trang
[154]
. C22H14 Khdng
8 | Dibenzo(a,h)anthracene | DahA 266,6 | 524 .
[278] mau




C13H10 ,
9 | Fluorene Flu 115 295 | Trang
[166]
C18H22 Khéng
10 | Chrysene Chr 253,8 | 448 .
[228] mau
C12H8 .
11 | Acenaphthylene Acy 92 280 |Vang
[152]
C20H12 Khéng
12 | Benzo(b)fluoranthene | BbF 168,3 | 481 .
[252] mau
C22H12 .
13 | Indeno(1,2,3-cd)pyrene | IcdP [276] 163,3 536 |Vang
C14H10 Khong
14 | Anthracene Ant 216,4 342 .
[178] mau
15 | Benzo(g,h,i)perylene BghiP C2enilz 278,3 545 vang
g.n,1)pery g [276] , nhat
C18H12 Khong
16 | Benzo(a)anthracene BaA 160,7 | 400 .
[228] mau

Céc hop chat PAHs c6 kha nang hap thu manh buc xa tir ngoai (UV) tai
nhiéu ving budc séng khac nhau, trong d6 mdi hé vong thom dic trung
thuong twong tng véi cac dai hap thu riéng. Pic diém quang phd nay duoc st
dung phd bién trong viéc dinh tinh va nhan dién cac hop chat PAHs trong
mau moi truong. Bén canh do, phﬁn 16n PAHs con thé hién hién tuong phat
huynh quang va c6 tinh chat ban dan do hé lién hop m md rong trong ciu tric
phan tir. Nguoc lai, chiing chi hdp thu yéu birc xa hdng ngoai (IR), chu yéu
trong ving budc song khoang 7-14 pum, lién quan dén dao dong cua céc lién
két C—H va C=C trong ciu trac vong thom. Khi xdm nhap vao chudi thirc an,
PAHs c6 thé gy ra nhiing anh hudng nghiém trong dén stic khoe sinh vat va
con ngudi do kha ning twong tac véi vat chat di truyén. Trong co thé, mot s6
PAHs sau qué trinh chuyén hoa sinh hoc ¢6 thé tao thanh cac chét trung gian
c6 hoat tinh cao, d& dang lién két cong hoa tri voi ADN, tir d6 gdy dot bién
gen va lam tdng nguy co ung thu.

Mic du di xac dinh duoc hon 100 hop chit PAHs khac nhau trong tu
nhién, nhung do mtc do ddc tinh va kha nang gay ung thu khéic nhau, Co




quan Bao vé Mai truong Hoa Ky (US EPA) da tap trung nghién clru va giam

sat 16 PAHs dién hinh trong mdi truong nhu cac chi thi quan trong dé déanh

gia 6 nhiém [9]. Do kha ning giy ung thu 16n va doc tinh cia cac PAH, Co
quan bao vé moéi truong Hoa Ki (US EPA) di 1ap Danh sach wu tién Quéc gia
(NPL) md ta céc chat PAH 6 nhiém chinh véi hé sé tuwong duong doc hai
(TEF) [10].
Bdng 1.2. Hé 6 twong dwong déc hai ciia cac hep chdt hydrocacbon thom

da vong.
p Cong thirc hoa [H¢ sb twong dwong doc hai
STT Hgp chat
hoc (TEF)
1 [Chrysene (ChY) C18H12 0,001
2 [Phenanthrene (Phn) C14H10 0,001
3 |Naphthalene (Np) C10H8 0,001
4 Pyrene (Pyr) C16H10 0,001
Benzol[K]fluoranthene
5 C20H12 0,01
(BKF)
6 [Fluorence (Flu) C13H10 0,001
Anthracene (Ant) C17H10 0,01
8 |Benzo[e]pyrene (Bep) C20H12 -
Benzo[b]fluoranthene
9 C20H12 0,1
(BbF)
10 |Benzo[a]anthracene (BaA) C18H12 0,1
11 |Fluoranthene (FIlt) C16H10 0,1
Indenol[1,2,3-cd]pyrene
12 [ Ipy C22H12 0,1
(IcdP)
Benzo[j]fluoranthene
13 | . C20H12 -
(BjF)
14 Benzo[a] pyrene (BaP) C18H12 1
Dibenzo[a,h]anthracene
15 C22H14 1

(DbA)
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1.1.3. Tinh chdt hoa hec ciia cac PAHSs

Do duoc ciu tao tir cac vong benzen lién hop, cac hop chiat PAHs c6 tinh
tuong ddi bén va tro vé mat hoa hoc, cac phan g dac trung bao gém phan
tmg cong, phan tmg thé va phan Gng oxy hoéa — khir. Trong diéu kién khi
quyén, PAHs c6 thé bi phan hily quang hoa, tao ra nhiéu san pham oxy héa
khac nhau nhu quinon va endoperoxide. Ngoai ra, cac PAHs con c6 thé phan
g voi ozon, gdc hydroxyl (*OH) va cac chat oxy hoa khac trong khong khi,
dan dén sy hinh thanh cac din xuat nitro-, sulfinic- va sulfonic. Pang chu y,
cac nitro-PAHs duoc danh gia 1a nhom hop chét co hoat tinh sinh hoc manh,
dong thoi c¢6 kha nang gay dot bién gen cao, tir d6 lam tang nguy co tac dong

c6 hai dén strc khoe con ngudi va dong vat [11].
1.1.4. Mt sé6 phwong phdp phan tich PAHs

a) Sic ky l6p mong (TLC)

K§ thuat sic ky 16p mong (TLC) duogc &p dung rong réi trong cac nghién
cttu nham nhan dién cac hop chat hydrocarbon thom da vong (PAHSs) c¢6
trong mau nudce. Trong phuong phap ndy, cac vat liéu nhu silica gel, alumina,
florisil, cellulose hoac cellulose acetyl hoa thuong dugc lua chon lam pha
tinh dé thuc hién qua trinh hap phu hay phan tach theo co ché pha thuong
hodc pha dao. Tuy nhién, véi pham vi khoang lam viéc 10 cm, TLC théng
thuong thudng cho d6 phan giai chua cao d6i véi phan 16n cac cau tar PAHS.
Han ché nay c6 thé duogc cai thién nho tng dung siac ky 16p mong hai chiéu
(2D-TLC). Sau khi tach, cac hop chit PAHs dugc nhan biét théng qua phd
hap thu tir ngoai (UV), phd huynh quang, hoic bang phan tng tao san pham
c6 mau dac trung.

b) Sdc ky léng hi¢u ning cao (HPLC)

Sac ky 1ong hiéu ning cao (HPLC), hay con goi 1a sic ky long cao ép, 1a
mdt trong nhimg k¥ thuat pho bién duoc tmg dung dé phan tich cac hop chat
hydrocacbon thom da vong (PAHs), thuong két hop véi detector hap thu tur
ngoai (UV) hoac detector huynh quang. Nguyén 1y cua phuong phap dua trén
su khac nhau vé mutrc d6 tuong tac clia cac cau tir can tach dbi voi pha tinh
(cot sic ky) va pha dong (dung moi rira giai). Viéc thay doi thanh phan va do

phan cuc cta pha dong, thuong st dung methanol hodc acetonitril, két hop
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véi lya chon ¢t séc ky phu hop, cho phép cac chit duoc tach riéng biét mot
cach hiéu qua. Ham luogng cac chat phan tich dugc xac dinh thong qua viéc
xay dung duong chuin tuong tng.

Phuong phap HPLC c6 kha ning tach va dinh luong dong thoi cac hop
chét co tinh chat tuong déng vé do phan cuc, nho d6 co thé nhan dién duoc ca
cac dong phan va dong ding cua PAHs. Cac hé detector cia HPLC c6 do
nhay cao, trong d6 detector huynh quang c6 thé phat hién cac hop chét & nong
d6 rat thap, dén mutrc phan ty (ppb). Phuong phap nay dic biét phi hop véi
cac hop chit c6 nhiét do sbi cao hodc dé bj phan huy nhi¢t, nhiing ddi tuong
ma mot sd ky thuat phan tich khac kho ap dung hiéu qua. Ngoai ra, hé thong
c6 thé sir dung bo tu dong tiém mau, giup nang cao hiéu suat khi xir 1y s6
lugng 1én mau phan tich.

Tuy nhién, phuong phap nay ciing ton tai mot sé han ché nhu thoi gian
phan tich tuong ddi dai do can qua trinh rira giai va can bang lai cot sau mdi
lan chay. Chi phi phan tich cao do tiéu ton nhiéu dung mai tinh khiét 1am pha
dong. Bén canh d6, khi str dung detector huynh quang, viéc tdi uu hoa budc
song kich thich va phat xa cho timg hop chét hitu co riéng 1é ciing kha phirc
tap, doi hoi nhiéu thoi gian cho qua trinh hiéu chuan va thiét 1ap phuong

phap.

HPLC column
Packing material

— 0 —

Chromatogram

Injector
Auto sampler
Sample manager Computer data station
\ I Al
Pump Solvent manager ;
Solvent delivery system Detector |
Sample l

Solvent (Mobile phase)
Reservoir ( 5

Waste

Hinh 1.2. So dé hé théng sic ki long hiéu ning cao HPLC
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¢) Sic ky khi - khéi phé (GC-MS)

Phuong phép sac ky khi — khdi phd (GC-MS) 1a k¥ thuat phan tich két
hop giita sac ky khi va khdi phd, duoc sir dung dé xac dinh cac hop chéat khac
nhau trong mot mau th. Khac véi sic ky long hiéu ning cao (HPLC),
phuong phap nay st dung khi mang 1am pha dong, trong khi hé théng khdi
phd déng vai trd phan tich cic manh ion dugce tao ra tir qua trinh ion hoa phan
tir, tir d6 phuc vu cho viéc dinh tinh va dinh luong cac chat 6 nhiém.

GC-MS c¢6 kha ning phan tach, nhan dién va dinh luong dong thoi nhiéu
hop chit 6 nhiém trong cac loai mau nhu nudce thai, bun, tram tich, dat, khong
khi xung quanh va khi thai. Hé thong GC-MS bao gdom cac bd phan chinh
nhu: nguodn cung cap khi mang, bo phan tiém mau, cot tach dat trong 10 gia
nhiét, dau do khdi pho, bd ghi tin hiéu va hé théng xur 1y — hién thi dir licu.
Trong d6, khéi phd ké dong vai tro 12 bo phan phat hién va phan tich tin hiéu
quan trong cua toan hé théng [12]. Vé nguyén 1y hoat dong, dong khi mang
(pha dong) van chuyén miu qua cot sic ky, noi cac cdu tir trong hon hop
tuong tac véi pha tinh cua cdt phan tich. Do mirc dd tuong tac khac nhau gitra
ting hop chat véi pha tinh, cac ciu tir s& dugc rira giai khoi cot tai cac thoi
diém khac nhau; nhitng chét c6 twong tic yéu voi pha tinh sé ra trudc, trong
khi cac chét co twong tic manh hon sé ra sau.

Viéc diéu chinh tinh chit cta pha tinh hoic pha dong cho phép ti uu
hoa hiéu qua tach cta cac hop chat trong miu, thong qua cic chuong trinh
nhiét do cua 10 cot. Hidu qua phan tach ciing c6 thé dugc cai thién bang cach
thay ddi nhiét d6 16 cot hodc ap suét khi mang.

Sau khi duoc tach, cac cau tir duge dua vao khdi phé ké, noi ching bi
ion héa trong diéu kién chan khong khi di qua chum electron, tao thanh céc
ion duong dac trung theo khoi lugng. Cac ion nay tiép tuc duoc dan vao bd
phan tich khéi (mass filter), noi chi nhimg ion c6 ty s6 khdi luong trén dién
tich (m/z) xac dinh méi dugc cho di qua. Cubi cung, cac ion dugc phat hién
b1 detector va chuyén ddi thanh tin hiéu dién. Cuong do tin hi€u thu duoc ti
1¢ thuan véi néng do chat phan tich thong qua dudng chuan di xay dung.
Pong thoi, pho khéi thu duge duge d6i chiéu véi thu vién phd chuan, cho
phép dinh tinh va dinh luong chinh xac cac hop chat PAH trong miu.
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S0 sanh vdi1 cac phuong phap khac, phuong phdp GC/MS c6 d§ nhay
cao, gioi han phat hién thap, phu hop véi cac chat hitu co c6 kha ning bay
hoi, phan biét dugc cac dong phan ciu tao va dap ung yéu cau phan tich 16
PAHSs theo US EPA va cac quy dinh tai Viét Nam vé mdi truong. Phuong
phap phéan tich PAHs bang GC/MS cho phép phan tich dong thoi nhidu hop
chat trong mot 1an chay miu, giup tiét kiém thoi gian va nang cao hiéu qua

phan tich, thuan loi cho viéc so sanh va dbi chiéu két qua nghién ctru.

Detector MS o1 g

bom mau B& didu khign
- toc 4§ dong
| Detector ~ Ngudn Ion '
, Phan tich pho ! 1 = ;
e e
I e LA ol I i | =
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Hinh 1.3. So d6 céu tao ciia thiét bi GC/MS

1.1.5. Anh hwéng ciia PAHs déi véi sirc khée con nguwoi

Céc PAHs c6 ngudn gbc tir chat thai cong nghiép, khi thai phuong tién
giao thong, qué trinh ddt rac, thude bao vé thyuc vat gop phan giy 6 nhiém méi
truong tram tich sdng. PAHs dong vai trd quan trong trong su gia ting ty 18
mic cac bénh ung thu, trong d6 ung thu hién nay duoc xem 1a mot trong
nhiing thach thtc 16n cia y hoc hién dai. Thong qua viéc 1am 6 nhiém khong
khi, nude, dat va thuc pham, cac hop chat nay c6 thé xam nhap vao co thé con
ngudi qua nhiéu con dudng khac nhau, tir d6 giy ra nhimg anh huong tiéu
cuc dén stc khoe va lam gia ting nguy co mic cac bénh ung thu [13].

Khi PAHs xam nhap vao co thé con nguoi, chung dugc loai bo thong
qua cac phan (mg oxy héa nham ting kha ning hoa tan PAHS trong nudc. Qua
trinh nay dan dén su hinh thanh cac dan xuat Diol epoxide c6 hoat tinh cao

xuat hién trong co thé ngudi. Cac hop chét trung gian nay dé dang tao ra cac
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phan tmg cong hoa tri véi DNA, trd thanh cac phirc lién két bén vimng. Chinh
su gan két nay giira cac dan xuét Diol epoxide va DNA dugc xem 1 nguyén
nhan chinh dan dén su sai léch thong tin cua té bao, dot bién gen va sy hinh
thanh ung thu [14].

Do nhitng nguy co tiém an ma PAHs gy ra, vin dé 6 nhiém mai trudng
va thuc phidm duoc xem 13 méi quan tAm 16n vi ¢6 thé anh huodng truc tiép
dén strc khoe con ngudi. PAHs c¢6 thé xuit hién trong khoi phat sinh, phé
pham tir qué trinh dét chay nhién liéu hoa thach, khoi thubc 14, cling nhu
trong nhiéu loai thuc phém nhu trdi cay, rau, banh mi, ngii cde, thit, cac san
phém ché bién, mubi va sita. Bén canh do, cac qua trinh ché bién thuc phém o
nhiét 46 cao nhu nudng, quay hodc chién ciing co thé lam ting dang ké su
hinh thanh PAHs trong thuc pham, tir 6 gop phan gia ting mic do phoi
nhiém ctia con ngudi ddi v6i nhém hop chit nay [13, 15]. Do PAHs thudng
duogc hinh thanh dudi dang hdn hop phtic tap gdm nhiéu hop chét khac nhau,
con ngudi co kha ning cao tiép xtic dong thoi v4i nhiéu loai PAHs. Lugng
PAHSs di vao co thé nguoi ¢ thé khac nhau tiiy theo con duong phoi nhiém,
bao gom viéc hap thu qua dudng tiéu hoa khi an udng, hit thé khong khi bi 6
nhiém, hép thu qua da khi tiép xGic Vi cac vat liéu nhiém ban, cling nhu chiu
anh huong boi su twong tac véi cac hop chat hoa hoc khac trong mdi truong
[16]. Cac hop chat PAHs c6 kha ning xdm nhdp vao hau hét cac mo trong co
thé c6 chira lipid. Trong co thé con nguoi, chit béo chil yéu duoc tich liy tai
gan va than, trong khi mot lugng nhé cling c6 thé dugc lang dong ¢ 14 lach,
budng trimg va tuyén thuong than [13].

Hon nita, nghién ctru sinh hoc vé nhau thai cia nguoi me di chi ra rang
PAH gay ra khuynh hudng co hai téi phoi, gan, hé than kinh va khéi u mo
bach huyét ¢ tré em so sinh [17]. Nhiéu nghién ctru d3 bao co rang chi s6 1Q
thap va tinh trang hen suyén & tré em co lién quan dén viéc phoi nhiém véi
ndéng d6 PAHs cao trong giai doan trude khi sinh ciia nguoi me [17]. Trung
tam Strc khoe Moi truong Tré em ctiia Vuong quéc Anh di dua ra khuyén cdo
rang viéc tiép xtc v4i ngudn 6 nhidém PAH trong thai ky ctia ngudi me c6 thé
dan dén cac tac dung phu, ddn dén chuyén da sinh non, di tat tim mach va nhe
can cho thai nhi [18]. Céac nghién ctru di chi ra rang khi nguoi me phoi nhiém
v6i ndong d6 PAHs cao trong thoi ky mang thai, cic ton thwong DNA lién

quan dén ung thu cé thé duoc phat hién trong mau cudng ron cua tré so sinh.
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Nhitng t6n thuong nay c6 kha ning lam chdm qua trinh phat trién tri tué va
gay ra cac roi loan hanh vi, v6i mic d6 anh hudng co thé kéo dai va gia ting
& do tudi tir 6 dén 8 tudi [18]. Dura trén cac két qua tir nhiéu nghién ctru khéc
nhau, Co quan An toan Thuc phim Chau Au (EFSA) di dua ra nhin dinh
rang cac hop chat hydrocacbon thom da vong (PAHs) c6 kha ning gy ton
thuong vat chit di truyén va co6 tiém ning gdy ung thu & ngudi. Do d6, nhém
chat nay dugc xép vao danh muc wu tién trong cac chuong trinh nghién ctu
nham phuc vu viéc danh gia mirc do rai ro dbi véi sitc khoe con nguoi [18].
1.1.6. Sw ton lwu ciia PAHs trong tram tich song

Moi truong nude ngot & cac nudc phat trién thuong xuyén tiép xuc véi
nhiéu chat 6 nhiém hitu co ddc hai do nhiéu nguén thai khac nhau tao ra. Sau
khi phat thai vao moi trudng, PAHs ton tai trong khi quyén dudi dang khi
hodc bam trén cac hat bui min. Thong qua qué trinh ling dong kho va lang
dong udt bdi nudc mua, cac hop chat nay dugc van chuyén vao hé théng
song, ho va thuy vuc. Bén canh do, nudc thai cong nghi¢p, nudc thai sinh
hoat d6 thi, dong chay mat tir khu vuc giao thong va hoat dong nong nghiép
cling 12 ngudn tryc tiép duwa PAHs vao méi truong nude [19].

Cho dén nay, nhiéu dong nudc, hd, séng, cira song va ving bién da bi 6
nhiém boéi PAHs [20]. PAHs dé hap phu 1én cac hat chét hitu co, hat sét va vat
chat lo ltmg trong nude [21]. Cac hat mang PAHs sau d6 lang xudng day song
dué6i tac dong cua trong luc, ddn dén su tich tu 14u dai trong tram tich [22].
Trong diéu kién yém khi cta 16p tram tich day, toc d6 phan huy sinh hoc ciia
PAHs dién ra chdm, 1am cho cac hop chat nay c6 kha ning t6n luu trong thoi
gian dai va tré thanh ngudn 6 nhiém tht cap ddi v6i moi trudng nude [23].
Ngoai ra, cac hoat dong nhu nao vét lué)ng lach, tau thuyén, 18t lut hodc bién
dong dong chay c6 thé 1am tai huy dong PAHs tir tram tich vao cot nudc, tiép
tuc lan truyén 6 nhiém trong hé sinh thai thuy vuc [24]. PAHs da duoc phat
hién trong trdm tich nudc ngot va & trong nhiéu loai thiy sinh nhu tao bién,
co thé dong vat nhu c4, c4 heo va nhiéu sinh vat thuy sinh khac [25].

Ngay nay tinh trang 6 nhiém tram tich song, dic biét 1a sy hién dién cua
cac hop chat Hydrocacbon thom da vong kho phan huy (PAHs) dang tro
thanh van dé dang lo ngai tai nhiéu qudc gia dang phat trién, trong d6 c6 Viét
Nam. Cac hop chit nay c6 kha ning tich liy 1au dai trong tram tich, tir 46 gay

suy giam chat lugng nudc, tic dong tiéu cuc dén hé sinh thai thay sinh va
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tiém an nguy co d6i véi stc khoe con ngudi théng qua cac con dudng phoi
nhiém khac nhau. Trong bdi canh d6, viéc nghién ctru va danh gia muc do 6
nhiém PAHs trong moi trudng c6 y nghia quan trong, dic biét tai khu vuc
tram tich thuong ngudn ctia cac con song chay vao Viét Nam. Nhitng khu vuc
nay co thé dong vai tro 1a ngudn phét sinh va van chuyén cac chit 6 nhiém,
anh huong truc tiép dén chat luong méi trudng nude & ha luu.

1.2. Piéu kién kinh té, xa hgi c4c tinh bién giéi phia Bic Viét Nam

Céc tinh bién gidi phia Bac nhu Lai Chau, Quang Ninh, Ha Giang va
Pién Bién dugc xac dinh 13 khu vuc ¢6 vi tri chién luge quan trong trén nhiéu
phuong dién, bao gém chinh trj, kinh té, xa hoi, quéc phong va an ninh. Day
1a nhitng vung “phén dau” & phia Bic cua To quc, giit vai tro then chdt trong
viéc bao vé chu quyén lanh tho, duy tri 6n dinh khu vyc bién gidi, dong thoi
1a cAu ndi trong giao luu va hop tac kinh té — vian hoa véi qudc gia lang giéng.
Ngoai ra, khu vuc ndy con co ¥ nghia quan trong trong viéc bao ton va khai
thac hop 1y tai nguyén thién nhién, dic biét 1a ngudn niang lugng, tai nguyén
nudc va cac hé sinh thai, gop phan dam bao cin bang sinh thai va phat trién
bén viing cho toan ving Bic Bo [26].

Cac tinh Ha Giang, Dién Bién, Quang Ninh va Lai Chau c6 nhiéu tiém
nang phat trién vé khoang san, néng — 1am nghiép, du lich, kinh té cira khau
va kinh té bién. Pay dong thoi 1a khu vuc ctra ngd phia Bac caa Viét Nam, c6
mébi lién két kinh té chat ché véi cac tinh thuoc phia Nam - Trung Qudc thdng
qua hé théng ctra khau bién gioi.

Tuy nhién, do dic diém dia hinh cha yéu 1a di nii cao, bi chia cat manh
va dan cu phan bd thua thét, khu vuc ndy van gap nhiéu khé khan trong thu
hut dau tu va phat trién cdng nghiép. Theo cac danh gia vé hién trang kinh té
viing bién gigi Viét — Trung, GDP binh quan dau nguoi cua khu vuc méi dat
khoang 60% so v&i muc trung binh ca nudc. Co cau cdng nghiép phat trién
cham, chua hop ly, trong khi cac nganh cong nghiép hd tro cho néng nghiép
con han ché. Bén canh d6, nang suit lao dong ndng nghiép con thap, san xuat
mang tinh nho 1é, phan tan; hé thdng ha tang ky thuat chua dong bo; déng thoi
con thiéu cac dich vu théng tin, dich vu ky thuat phuc vu san xuat va cac dich
vu hd tro phét trién ndng nghiép. [27].

Ngoai ra, do xuit phat diém 1a khu vyc mién nii, noi sinh séng chu yéu

cua dong bao dan toc thiéu so0, cac tinh bién gidi phia Bac con ton tai nhi€u
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han ché ndi tai. Dia hinh bi chia cit manh, diéu kién khi hau khic nghiét, chat
luong nguén nhan lyc chua cao va trinh do phat trién kinh té — x3 hoi con
cham di tao ra khong it rao can trong qua trinh phat trién. Nhitng yéu t6 nay
khién viéc thu hat dau tu, phat trién cong nghiép cling nhu mé rong cac nganh
dich vu gap nhiéu khé khin. Bén canh d6, hé théng co s6 ha tf?mg ky thuat con
yéu va thiéu déng bo; tinh trang thiéu viéc lam, nghéo d6i van con phé bién;
ddng thoi thién tai va dich bénh xay ra thudng xuyén, gy anh huéng dang ké
dén doi sdng nguoi dan va tré thanh nhimg thach thic 16n dbi véi muc tiéu
phat trién bén viing ctia khu vuc.

Trong s6 tinh bién gidi, diéu kién kinh té - x4 hoi céc tai tinh Pién Bién,
Lai Chau va Ha Giang van ¢ muc thap hon dang ké so v&i mitc trung binh ciia
ca nudce. Riéng khu vuc tinh Quang Ninh 13 dia phuong c6 su phét trién sém
va manh vé cong nghiép ciling nhu dich vy, nhd ¢é vi tri thuan loi trong giao
thuong qudc té, hé théng co so ha tang giao thong phat trién va hoat dong cira
khau nhon nhip véi Trung Qubc. Qua dé, kinh té va doi sdng sinh hoat viing
bién gidi cua Quang Ninh nang dong va dat hiéu qua cao hon so vdi cac tinh
con lai.

Sy gia ting nhanh chong cua cac hoat dong kinh té, giao thuong, cong
nghiép va giao thong véan tai trong nhiing nim gan day da va dang tao ra
nhiéu stc ¢p dang ké ddi voi moi truong tu nhién, dic biét tai cac khu vuc
bién gi6i — noi dién ra cac hoat dong xuat nhap khau, trao doi hang hoa va két
ndi ha tang voi quoc gia lang giéng. Trong bdi canh d6, cac hop chat PAHs—
nhom chat 6 nhiém hitu co bén c6 ddc tinh cao, kha ning tich liy sinh hoc
manh va tiém niang gdy anh huong lau dai dén sic khoe con ngudi - ngay
cang dugc quan tAm trong cic nghién ctru méi truong trén toan cau ciing nhu
tai Viét Nam.

Céc tinh bién gi6i phia Bic ctia Viét Nam khong chi c¢6 vai tro chién
lugc quan trong vé qudc phong — an ninh ma con 1a khu vuc trong diém trong
phat trién kinh té — x4 hoi, v6i hé thong song sudi phan bd day dic, dong vai
trd vira 13 ngudn cung cip nudc sinh hoat, vira 13 noi tiép nhan nudc thai tir
cac hoat dong sinh hoat va céng nghiép. Tuy nhién, cho dén nay, cac nghién
ctru vé su ton luu va phan bd caa PAHs trong trim tich séng tai khu vuc nay

van con han ché. Dic biét, nhiing tdc dong tur qua trinh phat trién kinh t& — xa
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hoi dén chat luong moi trudng nudc va trAm tich chua dugc danh gid mot
cach toan dién.

Tur do, vi¢e khao sat va danh gia sy phan b, tich Ity cua cac hop chat
hitu co da vong PAH trong trdm tich thuong ngudn soéng tai mot sb tinh bién
gidi phia Bac co ¥ nghia khoa hoc va thyc tién sau sic. Két qua nghién ciu
khong chi gop phan 1am rd hién trang 6 nhiém va co ché lan truyén cac chat
hitu co bén trong mdi truong tram tich ma con hd tro hiéu qua cho cong tac
quan 1y chat lwong méi truong, bao vé sitc khoe cong dong va dinh hudng
phat trién bén viing cho khu vuc.

1.3. Tong quan tinh hinh nghién ciru 6 nhiém PAHs trong tram tich trén
thé gioi va tai Viét Nam
1.3.1 Tink hinh nghién civu trén thé gidi

Trén thé gi¢i da c6 nhiéu tac gia cong bd nghién ctu vé sy & nhiém
PAHSs trong tram tich sdng. Do dic tinh ky nudc va kha ning hoa tan trong
nudc rat thap, cac hop chat PAHs c6 xu huéng gan két hodc bi hap phu manh
1én bé mit cua cac hat vat chét lo lung, chit keo, mun hitu co hoa tan cling
nhu cac hat vi nhua ton tai trong moi truong nudc. Qua trinh ndy lam giam
dang ké sy phan bd ctia PAHs trong pha nudc tu do, dong thoi thuc day su
van chuyén va tich liiy ctia chiing vao pha rin, dic biét 1a trong cac 16p trAm
tich & day thuy vuc. Két qua 1a cac PAH thuong duoc tim thiy véi nong do
cao hon trong trAm tich so véi trong nudc, phan anh vai trd quan trong ciia co
ché hap phu — ling dong trong qua trinh lan truyén va ton luu ctia nhom chat
6 nhiém hitu co bén nay trong mdi trudng thiy sinh.

Sau khi di ling dong xudng tang tram tich, cac PAHs rat hiém khi bi
phan hity thong qua cic co ché oxy héa, quang oxy hoa hay chuyén hoa sinh
hoc do diéu kién yém khi, cuong d6 anh sang yéu va hoat dong cua vi sinh vat
han ché trong méi trudng day. Diéu nay khién cho PAHs c6 kha ning ton luu
lau dai, dan dén su tich tu dan theo thoi gian va hinh thanh néng d6 cao trong
16p tram tich. Khi cac diéu kién méi truong thay doi, PAHSs bi hip phu c6 thé
duoc giai phong vao nudc bang cac qué trinh hda hoc va sinh hoc, dan dén 6
nhiém tha cap cho méi truong xung quanh .Tram tich dong vai tro vira 1a noi
chtra vira 1a nguon thi cap gay 6 nhiém PAHSs [28].

Trong mot nghién ctru dugc thyc hién tai khu vuc thuong nguén song

Hoai Ha (mién Pong Trung Qudc), tong cong 16 miu tram tich bé mat da
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dugc thu thap vao thang 3 ndm 2007 nham phan tich va danh gia su hién dién
ctia 16 hop chat PAHs dugc Co quan Bao vé Moéi truong Hoa Ky (US EPA)
xép vao danh muc uu tién kiém soat. Két qua phan tich, duoc cong bd boi
Canh Lan Phong va cac cong su, cho thiy tong nong d6 cia 16 PAHs
(> PAHs) dao dong trong khoang tir 95,2 dén 877.5 ng/kg trong lugng kho
(dw) v6i gia trj trung binh 370,8 pug/kg dw dbi véi cac mau thu thap tir dong
chinh; tir 85,7 dén 935,2 pg/kg dw véi gia tri trung binh 480,7 pg/kg dw dbi
v6i cac nhanh song; va tir 144,8 dén 303.2 pg/kg dw voi gia tri trung binh
2240 pg/kg dw ddi v6i cac mau tram tich hd chtira.Két qua nghién ctru cho
thdy sy 6 nhiém PAHs trong khu vuc ndy c6 méi lién hé chat ché véi ngudn
thai cong nghiép va dong nudc thai sinh hoat d6 vao hé théng song. Ngoai ra,
su phan b6 khong gian cia PAHs trong tram tich doc theo dong chinh phan
anh vai tro dang ké cta cac nhanh séng trong viéc bd sung va van chuyén céac
chat 6 nhiém hitu co tir thuong ngudén xudng ha luu. Khi so sanh véi cac
nghién ctru trén pham vi toan cau vé ndng dd6 PAHs trong tram tich song, mirc
d6 6 nhiém cia song Hoai Ha dugc danh gia thuoc nhom tir thap dén trung
binh.Vé mit cdu triic hoa hoc, cac hop chat PAHs co tir bén dén nim vong
thom 14 nhom thanh phan chiém uu thé trong hau hét cac mau tram tich, cho
thay ngudn gdc phat thai chu yéu c6 thé lién quan dén qua trinh ddt chay cac
vat liéu hiru co, nhién li€u hoa thach (xang, dau mo) hodc tr cac hoat dong
cdng nghiép — giao thong trong khu vuc luu vuc song [29].

Tai khu vuc chau Au, cac nghién ctu vé hién trang 6 nhiém hydrocarbon
thom da vong (PAHs) trong tram tich da duoc tién hanh trén hé thdng séng
Danube va cé4c phu luu cua nd, bao gom ca séng Sava — mot trong nhiing
nhanh In chay qua 1anh tho Serbia. Két qua phan tich tram tich thu thap tai
cac Vi tri doc theo séng Danube va cac nhanh cho thay tong nong do PAHs
(> PAHs) dao dong trong khoang tir 10,0 dén 4140 pg/kg trong lugng kho
(dw), thap hon dang ké so vai nong do quan sat dugc trong tram tich séng
Sava, dao dong tir 265,1 dén 11272 pg/kg dw. Sy chénh léch nay phan &nh
anh hudng manh mé cua cac hoat dong nhan sinh trong Iuu vuc séng Sava,
dic biét 1a cong nghiép hoa, giao thdng van tai va xa thai do6 thi, vén dugc
xem 14 nhiing nguon phat sinh chinh caa PAHs trong méi truong nudc va
tram tich. Tuy nhién, nhin chung, cac két qua nghién cau cho thay tram tich
tai séng Danube, s6ng Sava va cac nhanh cua ching trong giai doan khao sat
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gan day chua ghi nhan ddu hiéu & nhidm PAHs nghiém trong. Muac do 6
nhiém dugc danh gia 13 twong d6i thap so véi cac khu vuc céng nghiép hoa
cao khac & chau Au, cho thay su cai thién dang ké trong cong tac quan ly
ngudn thai va bao vé chat luong moi trudng tram tich tai luu vuc sdng
Danube [30].

Tai Hungary, Andrea Szab6 Nagy va cong su (2012) da thuc hién nghién
cttu nham nhan dién va dinh lugng cac hop chit PAHs trong nudc mit va
tram tich tai 9 vi tri thuoc khu vuce thuong ngudn séng Danube cling cac phu
lwu, duoc tién hanh vao mua thu nam 2012.Tong nong do PAHSs (tong cua 17
hop chat riéng 1€) trong mau nude dao dong tir 67 dén 96 ng/L, trong d6 céc
hop chat chtra hai va ba vong thom chiém ty I& 16n nhat, phan anh sy déng
gop dang ké tir cac nguon phat thai cd nguon goc dau mo hodc qua trinh d6t
chay & nhiét do thap. Dbi véi mau tram tich, tong nong d6 PAHs dao déng tir
35,2 dén 288,3 ng/g dw, trong d6 cac PAHs c6 bén vong thom, dic biét 1a
fluoranthene va pyrene, 1a nhitng hop chit chiém wu thé. Sy chénh léch rd rét
vé nong do6 PAHSs gitra cac vi tri lay mau cho thay su phan b6 khong gian cua
cac hop chat nay bi chi phéi dang ké boi cac yéu té nhu ché do thuy dong luc,
dic trung dia hinh khu vic va cac ngudn phat thai tai chd.. Pang chi ¥, nong
d6 tuong duong benzo[a]pyrene cao nhat dugc ghi nhan tai khu vuc gan co s
dbt chat thai nguy hai, cho thdy anh huéng truc tiép cua hoat dong cong
nghiép dén ham lugng PAHS trong tram tich dia phuong. Tuy nhién, khi so
sanh tong nong do PAHs dugc ghi nhan tai thuong nguén séng Danube &
Hungary véi cac khu vuc ha luu hodc véi tiéu chuan chat lugng méi truong
(EQS) cua Lién minh chau Au, két qua cho thdy mtc d6 6 nhiém tuong ddi
thap. Diéu nay phan &nh tinh trang méi truong nudc va tram tich tai thuong
ngudn sdng Danube van dugc kiém soat tét, dong thoi cho thay hiéu qua tich
cuc cua cac bién phap quan ly va giam sat chat luong moéi truong trong khu
vuc. [31].

Nam 2010, Amrita Malik va cong su da thuc hién mot nghién ctru khao
sat tong thé vé muac do & nhidm céc hop chat PAHSs trén sdng Gomti, mot
trong nhiing phu luu quan trong cua song Hang tai An Do. Trong dé tai nay,
tac gia da 1y 96 mau nudc va tram tich tir 8 dia diém khac nhau trong khoang
thoi gian hai ndm, sau d6 duoc phan tich dé dinh lwong 16 hop chat PAH uu
tién theo danh muc cia Co quan Bao vé Mai truong Hoa Ky (US EPA). Két
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qua phan tich cho biét tong ndng do cua 16 PAHs (Y PAHSs) trong nudc dao
dong tir 0,06 dén 84,21 ug/L, véi gia tri trung binh (n = 48) dat 10,33 + 19,94
ng/L; trong khi d6, tong ndng ¢6 PAHSs trong tram tich day nam trong khoang
5,24 — 3.722,87 ng/g trong luwong khé (dw), véi gia tri trung binh tuong tng la
697,25 + 1.005,23 ng/g dw. Trong mau nudc, cac PAHs c6 hai va ba vong
thom 14 nhitng hop chét chiém wu thé, phan anh ngudn goc phat thai tir dau
mé hodc cac qua trinh d6t chdy khong hoan toan & nhiét d6 thap. Nguoc lai,
trong mau tram tich, cac PAHs c6 ba va bén vong thom 1a nhom hop chét chi
dao, cho thiy sy tich tu 1au dai cua cac chat cd ngudn géc nhiét phan. Bé 1am
rd ngudn goc phét sinh PAHSs, nhém nghién ctru da tinh toan cac ty & dic
trung nhu anthracene/(anthracene + phenanthrene) va fluoranthene/
(fluoranthene + pyrene). Cac ty I& nay chi ra rang nguon phat sinh PAHs cha
yéu Ia tir qué trinh nhiét phan céc vat liéu hitu co va nhién liéu hda thach.
Phan tich thanh phan chinh (PCA) ciing ciing ¢ nhan dinh nay khi phan tach
rd rang hai nhém ngudn déng gop: ngudn nhiét phan (pyrogenic) va nguon
dau mé (petrogenic), cing gop phan tao nén tai lwong PAHSs trong tram tich
song Gomti. Panh gia rui ro sinh thai dugc thyc hién thong qua so sanh gia tri
trung binh cua cac ndng d6 PAHSs voi ngudng “pham vi anh huong” (Effect
Range-Low va Effect Range-Median). Két qua cho thay, mac du phan lén cac
vi tri c6 mic 6 nhiém PAHSs nam dudi ngudng rai ro cao, song mot sé diém
khao sat van tiém an kha nang gay tac dong bat loi dén hé sinh vat day va chat
luong sinh thai cua séng [32].

Mot nghién cau gidm sat sinh hoc cua tac gia Wael Abdel-Moneim
Omar da danh gia mic d¢ cua 11 hydrocacbon thom da vong trong nudc,
tram tich va mau cé ro phi sdng Nile ( Oreochromis niloticus) hoang da duoc
thu thap ¢ thuong luu va ha luu khu vuc Cairo cua song Nile, Ai Cap. Chi s6
khdi luong theo ty 1& (SMI), nhu mdi quan hé gitra khéi luong co thé ca, hoat
dong tt hon trong viéc chi ra diéu kién hé sinh théai va ca. Téong PAH trong
c4c mau nude dao dong trong khoang 0,0156 — 0,0269 mg/L, & C4C mAu tram
tich nong d6 trong khoang tir 0,723 dén 1,078 mg/kg trong lwong khd va
trong co thit ca dao dong tir 4,065 dén 10,033 mg/kg trong luong wét. Viéc
danh gia ngudn 6 nhiém duoc xac dinh bang ty 1& chan doan va ching minh
vu thé cua cac ngudn gay 6 nhidm trong nudc, ngudn dau mo trong ca va
ngudn goc hdn hop trong tram tich. Viéc sir dung ca 1am thuc pham cho thay
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rang méi trudong tram tich & nhidm s& gay tac dong xau dén sic khoe con
nguoi [33].

Nghién ctu vé su thay d6i thanh phan va néng do cac PAH theo d6 sau
tram tich tai mot bai bién c6 nén cat min thuoc Vinh Santos, két qua phan tich
cho thay su phan bé PAHs thay d6i rd rét theo chiéu sau tram tich, voi gia tri
nong do cao nhat dugc ghi nhan tai 16p bé mat (0-10 cm) dat 1.996 ng/g trong
lugng khd (dw). Cac 16p sau hon & d6 sdu 30-40 cm va 60-70 cm ciing thé
hién ham luong PAHs tuong ddi cao, lan luot dat 1.004 ng/g va 1.336 ng/g.
Cac hop chat PAHSs c6 nong do dao dong trong khoang 198-1.042 ng/g, trong
khi tong ndng d6 PAHs dao dong tir 637—1.996 ng/g. Su phan b khong dong
déu nay cho thay anh hudéng cua cac qua trinh dong luc hoc bién, su ling
dong vat chat hiru co va cac bién dong vé nguon phaét thai theo thoi gian. Lép
tram tich bé mat chita ham luong PAHs cao hon c6 thé lién quan dén su tich
tu gan day cua cac hop chat phat sinh tir hoat dong hang hai, cdng nghiép
cang va su d6t chay nhién liéu hoa thach trong khu vue @6 thi ven vinh. Nhin
chung, khi so sanh véi cac ngudng danh gia rai ro sinh thai quéc té, mac do
PAHs duoc ghi nhan trong nghién ctru nay dugc xem la thap, cho thay kha
ning gdy doc tiém tang ddi véi hé sinh vat day va moéi truong bién ¢ Vinh
Santos 1a khong dang ké [34].

Nam 2017 mét céng bd cua Zhonghua Zhao, Vién Pia 1y va Ho hoc
Nam Kinh, Vién Han 1am Khoa hoc Trung Qudc vé lugng PAHS tén luu
trong tram tich tai Thai H6 va cac luu vuc séng cua ho nay cho thay nguon
phat sinh dén tir sy dbt chay céac nhién liéu nhu dau mo, gd, than va co. Qua
nghién ctu ndng d6 PAH ¢ luu vuc hd cao hon so véi nong d6 PAH tai ho.
Nong d6 PAH tai luu vuc hd dao dong tir 12,1 dén 2281,1 ng g-1 dw, ddi véi
tram tich luu vuc Thai HO6 va tir 11,4 dén 209,9 ng g-1 dw d6i véi tram tich
trong ho [35].

Tai mién Bic nudc Phap khu vuc ving Nord Pas-de-Calais, cac PAH da
dugc thu thap trong tram tich thu thap tir ba con séng Deile, Sensée va
Scarpe, tat ca déu nam trong khu vuc cong nghiép hoa cao cua ving. Qua
phan tich bang thiét bi GC - MS di x4c dinh duoc chiéu hudng phan tan,
nguodn goc va nong do 6 nhiém cia cac PAH. Téng PAH (X16PAH) va alkyl-
PAH (Z18Me-PAH) cho thdy sy 6 nhidm dang ké tai ba dja diém nghién ctru

nay, dya trén né)ng do cao dugc ghi nhan trén bé mit 15i tram tich (1én dén
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33,7 mg kg-1 dw ddi véi song Scarpe). Song Scarpe 1 con song 6 nhiém nhat
theo cac hudng dan vé chat lugng tram tich [36].

Tur cac két qua nghién cau trén thé gisi, co thé thay ring 6 nhiém céc
hop chat Hydrocarbon thom da vong (PAHs) trong tram tich séng 1a mot hién
twong phd bién, xay ra & nhiéu khu vuc véi cac diéu kién tu nhién va nhan
sinh khac nhau. Mirc d6 6 nhiém, thanh phan va cau trac phan tir cua PAHs
trong tram tich c6 su bién dong dang ké gitra cac vung dia ly, chiu anh huong
truc tiép tir dic diém dia hinh, diéu kién thay vin, cuong do va loai hinh céng
nghiép, mat do dan cu, cling nhu ngudn va co ché phat thai tai tirng khu vuc.
Sy hién dién va tich liy 1au dai cia PAHSs trong tram tich khéng chi dong vai
tro nhu mot chi thi phan anh micc d6 6 nhiém moi trudng nudc ma con tiém
an nhiéu rai ro d6i véi hé sinh thai thay sinh va sic khoe con ngudi thdng qua
chudi thirc an. Do tinh bén viing cao, kha ning tich lity sinh hoc va doc tinh
cua ching, PAHs cd thé gay ra nhiing tac dong tiéu cuc dén sinh vat day, lam
thay d6i cau triic quan x& sinh hoc va anh huong dén can bang sinh thai.

1.3.2. Tinh hinh nghién ciru 6 trong nwoc

Tai Viét Nam, cac hop chat PAHs dang ngay cang duoc quan tam va tro
thanh mot huong nghién ctru dang cha y trong linh vuc khoa hoc moéi truong.
Trong nhitng nim gan day, nhiéu cong trinh da duoc trién khai nham danh gia
su hién dién, phan bd va muac d6 tich lily cia PAHS trong c4c thanh phan moi
truong khac nhau nhu khi thai céng nghiép, nudc thai do thi, nugc mat, tram
tich & viing ven bién, cira séng, dam ph4, ha Iuu cac con séng, ciing nhu trong
bui khéng khi va sinh vat thuy sinh. Sy quan tdm nay xuat phat tir thuc té rang
PAHSs 1a nhém chat 6 nhiém hitu co pho bién, c6 kha nang ton luu 1au dai, d&
tich liy trong chudi thirc an va c6 doc tinh cao ddi voi hé sinh théi cling nhu
suc khoe con nguoi.

Trong béi canh Viét Nam dang phat trién manh mé vé kinh té va cong
nghiép hda, cac hoat dong san xuat, giao thong, dét nhién liéu hda thach va xir
ly chét thai ngay cang gia tang, dan dén su phat thai cac hop chat hitu co 6
nhiém, trong d6 c6 PAHs, vao moi truong tu nhién. Su gia ting nay khong chi
lam thay doi chat luong méi trudng ma con tiém an nhiéu nguy co tac dong
lau dai dén can bang sinh théi va chat luong tai nguyén nudc. Tuy nhién, theo
tong hop va phan tich cua tac gia tir cAc ngudn tu liéu trong va ngoai nudc,
hién nay cac nghién ciu vé PAHSs tai Viét Nam van tap trung chu yéu vao
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nhitng mdi trudong chiu tac dong truc tiép cua hoat ddng cdng nghiép hoic do
thi, chang han nhu khi quyén, nudc thai hay tram tich khu vuc ha luu va ven
bién. Nguoc lai, tinh trang 6 nhiém PAHSs trong tram tich ving thuong ngudn
- noi ¢6 vai trd quan trong trong qua trinh van chuyén, tich tu va phat tan chat
6 nhidm - van chua duoc khao sat day da va hé thong. Khoang trong nghién
ctru nay cho thay nhu cau cap thiét vé viéc mé rong pham vi diéu tra va danh
gid PAHSs tai cac khu vuc dau ngudn song, nham hiéu rd hon vé& ngudn géc
phat sinh, co ché lan truyén ciing nhu nguy co tiém an doi véi toan bo hé
thng thay vuc ha luu.

Nam 2015, tac gia Pham Thi Kha da tién hanh nghién ctu xac dinh ham
luong va dic diém phan bd cia cac hop chét hitu co thom da vong (PAHs)
trong tram tich dam Thi Nai, tinh Binh Dinh. Két qua phan tich cho thay tong
ham luong cua 8 cau tor PAHs dao dong trong khoang tir 3,03 pg/kg dén
113,77 pg/kg kho, vai gia tri trung binh dat 23,66 pg/kg kho. Su phan b
khong gian caa PAHSs trong khu vuc nghién ciu thé hién rd xu hudng giam
dan tir khu vuc dinh dam vé phia cira ddm: nong d6 PAHSs cao nhat duoc ghi
nhan tai khu vyc dinh va trung tim dam, trong khi cac vi tri gan caa dam c6
gia tri thap hon dang ké. Ngoai ra, su xuat hién pho bién cia nhém PAHSs c6
cau tric 4-5 vong (chiém tir 35,66% dén 90,56% tong PAHSs) cho thay su
chiém vu thé cua cac hop chét cé khdi lwong phan tir cao, vén dic trung cho
ngudn goc tir cac nhién liéu hoa thach hoic qua trinh dot chay. Pang cha y,
ngoai trir mot s6 tram quan trac (TN14, TN8, TN17 va TN-LT1) ¢6 dic diém
khac biét vé thanh phan, cac két qua nhin chung chi ra ring nguén géc phéat
sinh chi yéu ctia PAHSs trong tram tich dam Thi Nai 1 tir dau mo va céc san
pham lién quan dén xang dau. Diéu ndy phan anh anh huong dang ké cua cac
hoat dong khai thac, van chuyén va tiéu thu nhién liéu trong khu vuc dén chat
lugng mdi truong tram tich [37].

Trong nghién ctu “Panh gia hién trang nong do6 cac hop chat PAHSs
trong nuéc mat H4 Tay, Thanh phé Ha Noi”, nhém tac gia Nguyén Dinh Son
va B4 Hitu Tuin d3 tién hanh khao sat nham xac dinh mac do 6 nhidm va dic
diém phan bd cua cac hop chat hitu co thom da vong (PAHSs) trong moi
truong nudc mit cua hd. Két qua phan tich cho thay nong do6 trung binh cua
cac PAHs dao dong tir 0,88 ng/L dén 10,34 ng/L, trong khi téng ham luong
PAHSs trong cac miu nudc dugc ghi nhan trong khoang 1,80 ng/L dén 52,20
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ng/L. Phan tich thanh phan cho thiy ba PAH chiém ty 1¢ cao nhat trong tong
16 hop chat PAHs dugc phan tich 1a Naphthalene (21%), Anthracene (17%)
va Phenanthrene (12%). Pay déu la nhiing hop chat ¢6 cau tric 2 dén 3 vong
thom, thuong c6 ngudn géc tir cac hoat dong @bt chay nhién liéu sinh hoat,
phuong tién giao théng va qua trinh rd ri dau md tir cac khu vuc d6 thi ven
hd. Két qua nghién ctu cia Nguyén Pinh Son va B3 Hitu Tuan di goép phan
cung cép co so dir liéu quan trong cho viéc danh gia chat luong moi truong
nudc tai H6 Tay — mot thay vuc dién hinh chiu anh huong truc tiép cua hoat
dong d6 thi hoa va du lich tai trung tam Ha Noi [38].

Déi vai cac sinh vat hap thu PAHs vao co thé trong méi trudng 6 nhidm,
nhom tac gia Phan Pinh Quang va cac cong su da khao sat sy ton luu trong ca
tai ho Tay va ho Yén So tai Ha Noi. Két qua phan tich cho thdy ham luong
trung binh cua cac PAHs trong cac mau cé4 dat 137,26 ng/g, dao dong tir 6,93
ng/g dén 346,5 ng/g, cho thdy sy khac biét dang ké vé mirc do tich lily giita
cac ca thé va loai. Pang chu ¥, cac hop chit PAHs dugc phat hién v6i ham
luong cao hon & cac loai ca c6 kich thude 16n, chang han nhu ca chép, ca me
va ca tré. Piéu ndy goi v rang kha ning tich liiy PAHs trong co thé ca c6
thé ty 1& thuan voi kich thude va luong thire an tiéu thu, phan anh dic diém
tich Iily sinh hoc (bioaccumulation) dic trung ctia nhom hop chat nay. So
sanh giira hai khu vuc nghién ctru cho thidy mau ca tai HO Yén S& ¢6 néng do
PAHs cao hon dang ké so v6i H6 Tay. Két qua nay duoc 1y giai boi Ho Yén
S& 13 noi tiép nhan tryc tiép ngudn nudc thai tir cac song do thi 16n nhu Sét,
Lu, Kim Nguu va To Lich, von chju anh huéng manh tir cac hoat dong sinh
hoat va cong nghiép. Piéu nay cho thdy sy dong gop dang ké cua cac ngudn
thai do thi d6i voi qua trinh 6 nhiém hitu co trong thity vuc. Vé thanh phan
hoa hoc, cac hop chat PAHs chu yéu dugc phat hién trong mau ca bao gdém
naphthalene  (trung  binh  55,99%), phenanthrene  (19,03%), pyrene
(7,12%), fluoranthene (6,77%) va fluorene (6,06%). Pay déu la cac hop chit
c6 s6 vong tir hai dén bdn, thuong dic trung cho ngudn gbe phat sinh tir qua
trinh dét chay nhién liéu va hoat dong d6 thi hoa. Nghién ctru cia Phan Dinh
Quang va cong su dd cung cip bang ching thuc nghiém quan trong vé su tich
Ity PAHs trong sinh vat thuy sinh tai cac hd noi thanh, déng thoi khéng dinh
vai trd ciia ca nhu chi thi sinh hoc phan 4nh mirc @6 6 nhiém hiru co trong céc
hé théng thuy vuc d6 thi [39].
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Trén dia ban dong dan cu nhu Thu d6 Ha Noi, viéc xa thai chét thai sinh
hoat ra séng gay 6 nhidm tram tich rat nhiéu bsi PAHs. Nhom tac gia T6
Xu&n Quynh va Vii Ptic Toan da ghi nhan sy hién dién dang ké cua du luong
PAHs trong tram tich séng Kim Nguu, véi tong cong 33 hop chat thusc nhom
PAHs duoc phét hién, c6 ndng do dao dong tir 3,708 dén 74,580 pg/kg khé.
Két qua nghién ctu cho thdy ngudn phat thai cac hydrocacbon thom da vong
tai khu vuc nay chu yéu lién quan dén viéc sir dung va tiéu thu nhién liéu
xang dau, dac biét tir hoat dong giao théng van tai va sinh hoat d6 thi hang
ngay. Nhan dinh nay phl hop véi dic diém cua song Kim Nguu, von 1a tuyén
kénh thoat nudc thai quan trong cua thanh phd Ha Nai, tiép nhan luong I6n
nudc thai sinh hoat, cdng nghiép va do thi tir cac khu vuc 1an can [40].

Trong mdi trudng nudc mat, nhoém tac gia Vi Kiéu Trang va Bd Hitu
Tuan da cong bd két qua nghién ctiu vé sy phan b cac hop chét hitu co thom
da vong (PAHs) trong nudc song Nhué - mot con sdng chiu tac dong manh
mé tir cac hoat dong d6 thi va cong nghiép tai khu vuc Ha Noi da cho thay su
hién dién dang ké ctia mot sé cau tir dic trung trong nhom 16 PAHs duoc
phan tich. B6n hop chat pho bién nhat duoc ghi nhan bao gom Anthracene
(22%), Fluorene (20%), Phenanthrene (20%) va Pyrene (9%), phan anh dac
trung cua nguon phat thai lién quan dén qué trinh d6t chay nhién liéu hoa
thach va hoat dong d6 thi. Tong ham luong cac hop chat PAHs trong nudc
song Nhué dao dong trong khoang 61,12 ng/L dén 227,30 ng/L, cho thay su
bién thién twong ddi Ion gitra c&c vi tri ldy mau. Pang cha v, hai diém quan
tric co gia tri cao nhat 1a cau Sa Poi (227,30 ng/L) va cau Pen (201,33 ng/L).
Ca hai khu vyc nay déu nam trong pham vi chiu anh huéng truc tiép cua cac
hoat dong xa thai sinh hoat va cong nghiép, dong thoi c6 mat do giao théng
cao, diéu nay gop phan Iy giai cho sy gia ting dang ké nong d6 PAHS tai day
[41].

Khi xac dinh PAHSs trong mau tram tich, nuéc va mot sé lodi sinh vat
bién ving ven bo 2 tinh Hai Phong, Quang Ninh bang phwong phap sac ki khi
V6i dau do ion hoa ngon lira (GC/FID), tic gia Pham Thi Kha da cho két qua
ham luong tong PAHSs (8 cau tir) trong mau nuéc trong khoang tir 0.30 — 1,48
ug/l, trong d6 lugng PAHSs ¢6 4 — 5 vong la chu yéu, chiém tir 83,83 — 98,78
%. Ham luong tong 8 PAHs trong tram tich trong khoang tir 4,80 — 49,48
ug/kg khd nam trong giéi han cho phép theo Quy chuan qudc gia vé chat
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lwgng tram tich QCVN 43:2012/BTNMT. Trong d6 cac PAHSs 3 vong chiém
cha yéu tir 36,44 — 77,33%, PAHSs tich luy trong sinh vat bién, ham luong
PAHSs trong loai nhuyén thé 2 manh vo tir 56,41 — 246,39 pg/kg khd, trong
loai tdbm tur 32,48 — 385,46 pg/kg kho, trong loai cé tr 34,47 — 517,05 pg/kg
khd. Trong mau sinh vat, cac PAHs 4 — 5 vong chiém chu yéu tir 45,85 —
100% [42].

Nhin chung, tai Viét Nam, cac nghién ctu vé PAHSs trong tram tich
thugng ngudn sdng con twong ddi han ché va chu yéu tap trung ¢ cac khu vic
ha luu song, ving ven bién, ddm ph4 va mdi trudong sinh vat. Cac két qua
budc dau cho thay su hién dién rd rét caa cdc PAHSs trong tram tich vai xu
huéng tich lily cac hop chat c6 vong 16n, phan anh anh hudng tir cac nguon
phat thai do thi, cong nghiép va giao thong. Tuy nhién, van con thiéu cac
nghién ctu hé théng vé PAHSs trong tram tich thuong ngudn séng — khu vuc
c6 vai trd quan trong trong viéc xac dinh xu thé lan truyén va tich tu cac chat
6 nhiém. Piéu nay dat ra nhu cau cip thiét cho viéc nghién ctu sau hon vé
PAHs tai cac khu vuc thuong nguon nham cung cap dit liéu nén phuc vu danh
gia nguy co moi truong va dé xuat cac bién phap quan ly pht hop véi tinh
trang moi1 truong.
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong va khu vwre nghién ciru

Poi twong nghién ctru: Ham luong PAHs trong trim tich thuong ngudn
cac song Lo (Ha Giang), song Pa (Lai Chau), song Hong (Lao Cai) va séng
Ka Long (Quang Ninh) trong mua mua va mua khd nam 2024.

Luan vin tdp chung nghién ctru 16 PAHs bao gdm: Fluoranthene,
Fluorene, Benzo (j&b) fluoranthene, Anthracene, Benzo (a) anthracene,
Benzo (a) pyrene, Benzo (g,h,i) perylene, Indeno (1,2,3-c,d) pyrene, Benzo (k)
fluoranthene, Chrysene, Dibenzo (a,h) anthracene, Acenaphthene, Pyrene,
naphthalene, Acenaphthylene va Phenanthrene.

Khu vuce nghién ctru: Khu vuc nghién ctru s€ tdp trung vao 4 vung
thugng nguoén séng do vé Biét Nam tai cac tinh bién gidi phia Bac l1a thuong
ngudn soéng Lo - tinh Ha Giang, thuong ngudn song Pa - tinh Lai Chau,
thuong ngudn song Hong - tinh Lao Cai va thuong ngudn song Ka Long -
tinh Quang Ninh.

Vi tri 14y mau nhu trong Hinh 2.1. S6 luong mau duoc thé hién trong

Bang 2.1.
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Hinh 2.1. So do vi tri ldy mdu
Phwong phap liy miu: ldy mau trAm tich mit theo QCVN 43:
2025/BNNMT quy chuan k¥ thuat qubc gia vé chat lugng tram tich. S6 luong
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mAu tram tich 13 24 mAu trén thugng ngudn 4 sdng vao mia mua nam 2024 va
khé nam 2025. Vi tri 14y mau tap trung vao mot sé dia danh tiép giap va khu

vuc ¢6 nhiéu ngudn thai d6 vao song. Moi vi tri lay 3 mau trong 2 mua mua

va mua khé (Bang 2.1).
Bdang 2.1. Vi tri va sé lieng mdu tram tich

Dia Ki hiéu miu Ki hi¢u mau
danh | Piadiém /dot/vi | Dia diém /dot/vi tri Toa dd
séng tri /1an 1ay /lan 1ay
22°52'46"B -
55 SL/MK/1/1 SL/MM/1/1 104°5428"D
on
A g‘ 22°52'46"B -
Lo -Ha
. SL/MK/1/2 SL/MM/1/2 104°5428"D
Giang
22°52'46"B -
SL/MK/1/3 SL/MM/1/3 104°5428"D
22°21'24"B -
s6 SD/MK/1/1 SD/MM/1/1 102°46'48"D
on
g_ 22°21'24"B -
ba-Lal
Chau SD/MK/1/2 SD/MM/1/2 102°46'43"D
22°21'24"B -
SD/MK/1/3 SD/MM/1/3 102°46'48"D
22°29'7"B -
S5 SH/MK/1/1 SH/MM/1/1 103°58'47"D
on
N J 22°29'7"B -
Hong -
. i SH/MK/1/2 SH/MM/1/2 103°58'47"D
Lao Cal
22°29'7"B -
SH/MK/1/ 3 SH/MM/1/ 3 103°58'47"D
) 21°30'20"B-
Song
K KL/MK/ 1/1 KL/MM/ 1/1 107°57'51"D
a
21°30'20"B-
Long -
) KL/MK/1/2 KL/MM/1/2 107°57'51"D
Quang
Ninh 21°30'20"B-
KL/MK/1/3 KL/MM/1/3 107°57'51"D
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Thu miu bang giu chuyén dung (thiét bi 14y mau bun trAm tich ting sau
kiéu gau Ponar 3-1728 — G40 hang Wild, M¥). Mau dugc 1ay vao chai thuy
tinh day nip kin, ghi ki hiéu mau va bao quan lanh, chuyén mau vé phong thi
nghiém, phoi miu trén gidy nhom dén khi kho. Nghién mau bang bo nghién
mAau VA rdy mau qua ray kich thuge Imm. Ly khéi lugng mdi mau 10g.

Thoi gian 14y mau: Mua mua - thang 11/2024 va mua kho - thang
3/2025.

Sd luong mau thu thap duge: 24 mau trAm tich mat tai thuong nguén 4
song bién giéi Viét Nam — Trung Qudc 1a séng Hong tai Lao Cai, song Lo tai
Ha Giang, song Pa tai Lai Chau va song Kalong tai Quang Ninh trong mua
mua va mua kho.

2.2. Phuwong phap nghién ciru
2.2.1. Phwong phap thu tdp tai liéu

- Tham khao cac tai liéu trong nude, nudc ngoai vé PAHs va PAHs trong
tram tich nudc ngot.

- Tham khao phuong phép xtr Iy mau tram tich dé xay dung quy trinh
phan tich xac dinh ham luong hop chat PAHSs trong méi trudng phu hop voi
diéu kién phong thi nghiém.

- Lua chon diéu kién tdi wu dé tién hanh dinh lugng cac nhém hop chét
nay trén thiét bi phong thi nghiém.

- Chuan hoa phuong phép chiét tach PAHs, sau d6 phan tich bang sac ky
khi/khéi phd (GC/MS). Cac hop chét dugc dinh tinh va dinh luong thong qua
so sanh pho véi thu vién phd va duong chuan, tir d6 dua ra phuong phap phu
hop v6i luan van.

- Thao khao nghién ctu c4c quy chudn cta Viét Nam va trén thé gi6i vé
ham lugng PAHs trong tram tich nudc ngot dé dbi chiéu, so sanh.

2.2.2. Phwong phdp phén tich PAHs trén thiét bi GC/MS

Trong s cac phuong phap duoc st dung dé xac dinh ham luong PAHs
trong tram tich, tic gia lua chon phuong phap phén tich bang sic ky khi ghép
khéi phd (GC-MS) do phu hop véi diéu kién phong thi nghiém hién co, dong
thoi dam bao dd nhay cao va do chinh xac tin cay khi xu 1y s6 lugng mau 16n
cua luan van.

Quy trinh xac dinh ham luong PAHs trong tram tich dugc thuc hién theo

cac tiéu chudn ctua Co quan Bao vé Mai trudng Hoa Ky (US EPA), cu thé 1a
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cac phuong phap 3540C, 3620C va 8270E. Theo d6, miu trim tich dugc chiét
xuit bing dung méitheo US EPA 3540C [43]; sau d6 lam sach dich chiét
bang Florisil theo US EPA 3620C [44] hoac Silica Gel theo US EPA
3630C [45]. MAu sau lam sach duoc phan tich bang thiét bi GC-MS dé xac
dinh va dinh luong cac hop chat PAHs. Qué trinh dinh danh cac hop chét
dugc thuc hién thong qua so sanh phd khdi v6i thu vién phd chuén, trong
khi dinh luong duoc xac 1ap dua trén dudng chuin ndng do. Két qua cudi
cung phan 4nh ham luong PAHs trong tram tich, nham danh gia dugc mic do
6 nhiém PAHSs cua cac khu vuc nghién ciru.

Héa chit:

- Céac dung mdi n-Hexane, Acetone, Methylene Chloride chat ding lam
kho Na>SOs; 1am sach mau florisil, silica- gel (dugc hoat hoa 130°C/16h) cua
hang Merck, Duc.

- Dung dich chuan PAHs Mix ((M-8270-13-ASL) 2000 ugi/L,
Accustandard) va noi chuan ASM-182 ¢6 néng do 100ppb. Pha tir dung dich
chuan thanh céc néng d6 0, 25, 50, 100, 200, 400 pg/L trong n-hexane dé
dung trong nghién clru.

- Chuan dong hanh 2-Fluorobiphenyl (SS) nong d6 200ppb.

Thiét bi:

- Thiét bi sic ky khi GC/MS Agilent 8890 (M¥), thiét bi khéi phd
Agilent 5977B, bo 14y mau tu dong. Cot phan tich HP 5-MS: 30m x 0.25mm
X 0.25mm, VF5-MS: 30m x 0.25mm x 0.25mm, DB5-MS: : 30m x 0.25mm x
0.25mm.

- Thiét bi may tinh trang bj phan mém phén tich va thu vién pho.

- Hé thiét bi chiét soxhlet, chiét pha rin, chiét long 1ong

- Thiét bi c6 quay chan khong: hdng BUCHI - Bric.

Dung cu:

- Kim bom thuy tinh: thé tich 10uL, 25uL, 50uL, 100puL.
- Pipet thuy tinh cé4c loai: 1mL; 2mL; 5mL; 10mL; 20mL.
- Binh chiét mau dung tich 500ml, 1000ml.

- Céc thury tinh 100mL; 250mL, 500ml;

- Binh tam giac 250ml

- Binh dinh mac 25mL; 100mL; 250mL.

- Binh hut am véi silicagel hut am & dudi day.
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- BO nghién mau rin, trAm tich
- Chai thuy tinh (1L, nap PTFE), rira bang HCI, say 105°C.
LAy miu va xir li miu
Thu mAu trAm tich mit bang gu 14y mau trAm tich, bd miu vao chai
thuy tinh ddy nap kin, ghi ki hiéu mau va bao quan lanh. Chuyén mau vé dia
diém phan tich, phoi miu trén gidy nhom dén khi kho. Nghién miu bang bo
nghién mau, loai bo di vat qua rdy Imm va ldy khdi lugng khoang 10g mdi
mau, ghi lai khéi luong chinh xéc.
Quy trinh chiét miu (US EPA 3540C) va lam sach (Silica Gel, US
EPA 3630C)
- Tron 10g mau véi 10g Na>SOs, thém 1mL SS (100ug/L).
- Chiét bang Soxhlet véi 300mL acetone/n-hexane (1:1) trong 16-24h.
- C6 dich chiét vé 3-5mL, dinh mutc vé ImL bang n-hexane.
- Dung 10g Silica Gel (hoat héa), rira trudc bang 40mL pentane.
- Cho 2mL mau (d6i dung méi sang cyclohexane), rira giai bang 25mL
methylene chloride/pentane (2:3), c6 vé 1mL.
Phan tich GC/MS
Céc hop chat hitu co da vong PAH sé& dugc phan tich trén thiét bj GC -
MS. Do d6, khao sat cac diéu kién do trén thiét bi ndy dé xay dung phuong
phap xac dinh chung trén hé théng sic ky khi GCMS Agilent 8890, chon ra
diéu kién nhu sau:
- Ché 46 SIM
- Thé tich tiém: 1uL
- Cot mao quan, chuong trinh nhiét 46, chuong trinh bom mau
- Pau phun: 280°C, dudng truyén: 280°C.
- Nhiét 4o 60°C (2 phut) — 320°C (6°C/phut), gitr 10 pht.
- Pha dong 1a khi mang Helium, c6 d6 tinh khiét 99.95%, toc d6 dong
30cm/s
-Dbi voi phan tich dinh luong, cac manh m/z 152, 162, 178, 188, 202,
228, 240, 252,276 va 278 dugc st dung.
Tinh toan két qua
Nong d6 PAHs (ug/kg) = (XS x Vit x D) / (Vi x Ws)
Trong do:
« XS: Nong do do (ug/L).
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« Vt: Thé tich cubi (L).

« D: Hé s6 pha lodng.

« Vi: Thé tich tiém bom vao hé thong (uL).
« Ws: Khéi lwong mau (kg).

Pam bao chit lrong :

« Miu trang (LB): <0.1 pg/kg.

« Mau chuén tham tra: Do thu hoi 80-120%.

« Puong chuan: 12> 0.99.

Gidi han phat hién dbi v6i mau trang (LB): <0,1 pg/kg va d6 thu hoi cua
mau chuan dong hanh 2-Fluorobiphenyl trong khoang: 80-120%. Mau dugc
phan tich 3 1an va lay két qua trung binh.

2.3. Piéu kién t6i wu cho qua tinh xir y va phan tich 16 PAHs
2.3.1. Piéu kién xiv Iy mdu

- Can 100 + 10 mg mAu tram tich cho vao éng chiét (thimble), thém vao
d6 chat chuan dong hanh (100pl chuan doéng hanh c6 néng do 1ppm). Su
dung bong thuy tinh dé chin phia trén thimble trAnh mau bi noi 1én va roi ra
ngoai thimble. Liy 350 ml dung dich acetone/n- hexane ti 18 1/1 (v/v) cho vao
binh chiét va 13p 1én hé thiét bi chiét soxhlet. Chiét trong vong 18 gidr véi toc
d6 4 - 6 chu ky trong vong 60 phut. Sau khi chiét xong thu ldy dich chiét, loc
qua phéu loc thily tinh va Na,SO,4. Dung dich sau loc duoc ¢b dic vé Sml
bang thiét bi cat quay chan khong.

- Lép cOt lam sach béng silicagel/than hoat tinh (90/10 m/m), hoat hda
cot bang dung moi Dichlometan/n-Hexane (1/3 v/v). Cho dich chiét dd c6 dic
vao ¢t va sir dung 60 ml dung mdi Dichlometan/n-Hexane (1/3 v/v) dé ria
giai. Dung dich thu duogc chuyén dung méi sang tolune va ¢6 dic vé 1ml,
thém 10 pl chat ndi chudn c6 néng do 10 ppm.

2.3.2. Diéu ki¢n phdn tich bang GC/MS

Cac hop chit hydrocachon thom da vong (PAHs)duoc phan tich
bang thiét bi sic ky khi ghép khdi phd (GC-MS) Agilent 8890. Mot thé tich 1
uL dich chiét dugc tiém truc tiép vao hé thong GC—MS. Qua trinh phan tach
16 hop chdt PAHs wu tién dugc thuc hién trén cot mao quan DB-5MS,

v6i ché @6 quét va giam sat ion chon loc (SIM/Scan mode). Khi Heli co do
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tinh khiét 99,95% duogc sir dung lam khi mang, voi tbc do dong 1,5
mL/phat. Chuong trinh nhiét d6 16 cot dugc trinh bay chi tiét trong Bang 2.2.
Bdng 2.2. Piéu kién phan tich PAHSs trén thiét bi GC-MS Agilent 8890

Thong so

Piéu kién/ Cai dit cac thong soé

Thiét bi

GCMS Agilent 8890 (M)

Cot sac ky mao quan

Cot phan tich HP 5-MS: (30 m x 0.25 mm; 0.25
pm)

Chuong trinh nhiét do

40°C gitr 2 phat, ting dén 310°C (véi téc do
8°C/phut), giix 5 phit trong 310°C

Nhiét d6 cong bom mau | 250°C
Transfer line 300°C
Nhiét d6 ngudn Ion 200°C
Thé tich bom miu 1 uL

Phuong phap bom mau

Splitless, 1 min for purge-off time

Khi mang

Khi Helium tinh khiét 99.95%, toc do khong doi
1,5 mL/phat

Linear velocity

40 cm/s, constant flow mode

Phuong phép ion hoa El

Tuning Mode target tuning for US EPA method 625
Phuong phap do SIM/Scan

Khoang Scan 45 amu to 600 amu

Toc do Scan

0.3 s/scan

Doi v6i phan tich dinh luong, cac manh m/z 152, 166, 178, 188, 202,
228, 240, 252, 276 va 278 da dugc st dung dé x4c dinh va tinh toan PAHs.
2.3.3 Xdy dwong dwong chudn

Str dung chuan dong hanh 2-Fluorobiphenyl (SS) véi nong d6 200ppb

dugc bom vao khi dung duong chuan.
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buong chuin cho 16 PAH duogc thuc hién véi cac diém néng do cia moi
hop chat 1a: 0, 25, 50, 100, 200, 400 pg/L. Dung dich chuan lam viéc 10
mg/L pha tir dung dich chuin 16PAHs trong dung mdi n-hexane vao vial, lic
votex. Day dudng chuan dugc pha nhu bang 2.3 dudi day.
Bdng 2.3. Céach pha cac dung dich chudn

Nong d¢ chuan

STT| Nong dd (ug/L) | Venuin(UL) | Vi L
ong dj (ng/L) huén (ML) n-hexan (ML) 16PAHS sif dung

0 0 1000 100ug/L

25 250 750 100ug/L

50 500 500 100pg/L

100 100 900 Img/L

200 200 800 1mg/L

o O B W N -

400 400 600 1mg/L

Qua qua trinh xay dung duong chuan thu duoc duong chuan cua 16 PAH
Bdng 2.4. Puwong chudn criia 16 hep chdt PAHs

STT| PAH Puong chuin

Naphthalene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs

] 44y =0.009443 * x +0.000000E+000
4 R*2=0.99601270
8 3.5{R=0.99871288
2 Type:Linear, Origin:Blank offset, Weight:None
o
) 31
3
& 254
[0]
o
24
1.5
1,
1 |Naphthalene 051
04
T T T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Acenaphthylene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs

y =0.017627 * x + 0.002373

74 R*2=0.99515687

R =0.99915703

_| Type:Linear, Origin:Blank offset, Weight:None

Relative Responses

6
5
4]
2  |Acenaphthylene 3
2
1
0

T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
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Acenaphthene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs

4 7y=0.011368 * x + 0.000000E+000
2 4 5] R"2=0.99544819
g R =0.99928444
3 44 Type:Linear, Origin:Blank offset, Weight:None
4
g 5
LY
o
2.5+
Acenaphthene 2
1.54
14
0.5+
04
T T T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Fluorene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
4 Ty=0.013599 *x +0.003025
2 5.5+ R"2 = 0.99514350
S 5| R=0.99916311
é .5 Type:Linear, Origin:Blank offset, Weight:None
2 4]
o 3.5
o 3
Fluorene 251
2,
1.54
14
0.5+
04
_0_5,

T T [ T [ T T | T T T | T T T T T | T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425

Relative Concentration

Anthracene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
y =0.009610 * x + 0.004889

g 4
2 R”"2 = 0.99586894
S 35/R=099902088
§ " | Type:Linear, Origin:Blank offset, Weight:None
o 34
=
o 25
o
24
Anthracene 15
14
0.5
04
T T T T T T T T T T T T T T T T T T T
-25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Phenanthrene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
3 7y=0.009100 *x +0.003707
2 R”*2=0.99501050
g  351R=0.99918637
§ 3 Type:Linear, Origin:Blank offset, Weight:None
o
=
B 251
Q
o
2
Phenanthrene 15
14
0.5+
04
T T T T T T T T T T T T T T T T T T T
-25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
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Fluoranthene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs

] 7y=0.010471*x +0.004860
2 R"2 =0.99425603
S 41R=099819174
2 3.5 Type:Linear, Origin:Blank offset, Weight:None
o
o
H 3
©
g 259
7 i
Fluoranthene 1.54
14
0.5+
04
T T T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Pyrene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
] +y=0.010504 *x +0.005786
2 R"2 =0.99526190
S 44 R =0.99895041
2 35 Type:Linear, Origin:Blank offset, Weight:None
& 54
o
2 3
©
& 25
2,
8 |Pyrene
1.5
14
0.5+
04
T T T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Benz[a]anthracene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
2 39250 Y= 0.007865 * x + 0.006930
2 R*2 = 0.99558889
g 37 R =0.99882963
$ 2.75- Type:Linear, Origin:Blank offset, Weight:None
o
> 25
2 2.25-
B 3 2
enz[a] g 2
1.5+
9 l|anthracene oo
14
0.754
0.5+
0.254
0
-0.257 T T T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Chrysene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
] Ty =0.004125*x +0.003647
2 46| R"2=0.99694877
S " | R=0.99856035
é 1.4 Type:Linear, Origin:Blank offset, Weight:None
2 12
©
g
10 °%
Chrysene 06
0.4+
0.2+
04

T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275

T T T T T T
300 325 350 375 400 425
Relative Concentration




38

11

Benzo[b]
fluoranthene

Benzolb]fluoranthene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
4.5 y=0.010664 * x +0.005654

R"2 =0.99447081

4+ R =0.99884291

Type:Linear, Origin:Blank offset, Weight:None

3.5+

34

Relative Responses

2.5
2
1.5
14
0.5
04

T T T T T T T
100 125 150 175 200 225 250

T T T T T T T
275 300 325 350 375 400 425
Relative Concentration

12

Benzo[k]
fluoranthene

Benzolk]fluoranthene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
| y=0.009397 *x +0.005853

R"2 =0.99335828

| R=0.99916000

Type:Linear, Origin:Blank offset, Weight:None

w
w o s
1

N
2
1

Relative Responses

T T T T T T T T T T T T T T
100 125 150 175 200 225 250 275 300 325 350 375 400 425

Relative Concentration

13

Dibenz[a,h]
anthracene

Dibenz[a,hjanthracene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs

y =0.008747 * x +0.004487
35 R*"2=0.99273832
R =0.99896977
3 Type:Linear, Origin:Blank offset, Weight:None

25

Relative Responses

25 0 25 50 75 100 125 150 175 200 225 250

275 300 325 350 375 400 425
Relative Concentration

14

Indeno[1,2,3-
cd] pyrene

Indenol[1,2,3-cd]pyrene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
y =0.008747 * x +0.004487

3.5 R"2=0.99273832

R =0.99896977

34 Type:Linear, Origin:Blank offset, Weight:None

2.5+

Relative Responses

| T | T | | |
100 125 150 175 200 225 250

T T T T T T T
275 300 325 350 375 400 425
Relative Concentration
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Benzo[ghi]perylene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
3 7 y=0.003660 *x + 0.000000E+000
2 R”"2 =0.99609282
g 144 R=0.99900058
2 Type:Linear, Origin:Blank offset, Weight:None
o 1.2
o
=
5 1
[}
id
0.8+
15 |Benzo[ghi] 064
perylene 04+
0.2
04
T T T T T T T T T T T T T T T T T T T
-25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration
Benzo[a]pyrene - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
2 y=0.010108 * x +0.003657
2 4 R"2=0.99307673
g R =0.99907562
@ 3.5 Type:Linear, Origin:Blank offset, Weight:None
o
2 3
©
£ 25
16 Benzo[a]pyre 2]
ne 1.5
‘],
0.5
04
T T T T T T T T T T T T T T T T T T T
25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Relative Concentration

Tu sac do cac n6ng d6 chuan cua cac PAH xac dinh duogc thoi gian luu
clia cac chat.

Tat ca cac duong chuan ctia 16 PAH déu c6 do tuyén tinh t6t véi hé sb
tuong quan gia tri trén 0,995

Nong d6 chuan dong hanh 2-Fluorobiphenyl (SS) 200ppb dugc gitt 6n
dinh khi bom vao cac ndéng do 25, 50, 100, 200, 400 pg/L cua 16 PAHs khi
dyng dudng chuan.

Bdng 2.5. Nong dé ciia chudn déng hanh tai cac néng dé chudn PAHSs

2-Fluorobiphenyl - 5 Levels, 5 Levels Used, 5 Points, 5 Points Used, 0 QCs
@ x10-1]y=0.002819 * x
2 6.4 R*2=0.00000000 [ )
S " | R=NaN
2 6.2- Type:Average of Response Factors, Origin:lgnore, Weight:None
o Avg. RF RSD = 10.753895
2 e
S 58l *

5.6

5.4

5.2

5,
4.8+
I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
Relative Concentration
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Chuan dong hanh 2-Fluorobiphenyl (SS) 200ppb dugc bom vao cac
néng dd co do léch chuan tuong dbi SD 10,75% dat yéu cAu nho hon 20%.
Bdng 2.6. Gidgi han dinh luong va Gigi hgn phat hién cia phwong phap

Mainh Mean

) Al I \vDLs|MQLs| Vet | ogp

Ki : recoveries | .

TT PAH . lon | (ng/g) | (NGIQ) |~ "0y | (%0)

hi¢u

91.3% -

1 | Naphthalene Nap | 128 | 219 | 0.54 1.63 9.78
125.4%
72.6% -

2 | Acenaphthylene Acy |152 151 | 0.30 0.90 7.35
120.5%
78.2% -

3 | Acenaphthene Ace | 153|154 | 0.38 1.14 8.65
129.8%
70.2% -

4 | Fluorene Flu | 166|165 | 0.42 1.26 9.02
130.2%
84.7% -

5 | Phenanthrene Phe | 178|179 | 0.28 0.85 8.04
119.2%
80.3% -

6 | Anthracene Ant | 178 | 179 | 0.44 1.31 10.37
118.7%
78.5% -

7 | Fluoranthene FIt | 202|203 | 0.33 0.98 8.06
104.8%
19.9% -

8 | Pyrene Pyr | 202|203 | 0.40 1.20 941
92.4%
80.2% -

9 | Benz(a)anthracene BaA | 228|229 | 0.40 1.20 9.22
102.1%
80.0% -

10 | Chrysene Chr | 228|229 | 041 1.22 9.21
101.8%
83.1% -

11 | Benzo(b)fluoranthene | BbF | 252 | 253 | 0.47 1.41 7.63
121.1%
95.4% -

12 | Benzo(k)fluoranthene | BkF | 252 | 253 | 0.43 1.28 8.42
106.7%
77.7% -

13 | Benz[a]pyrene BaP | 252|250 | 0.45 1.34 7.36
119.3%
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75.3% -

14 | Indeno(1,2,3-cd)pyrene| IcdP | 276 | 138 | 0.52 1.55 10.86
119.5%
] 95.3% -

15 | Dibenz(a,h)anthracene | DahA | 278 | 139 | 0.32 0.96 10.40
117.8%
] _ 76.7% -

16 | Benzo(g,h,i)perylene | BghiP | 276 | 138 | 0.43 1.28 10.14
115.2%

2.3.4. Khdo sdat mdu trang
Khao sat mau trang n-hexan st dung khi dung duong chuan cac nong do
va xur i mau tram tich, két qua xac dinh trong mau trang khong c6 nong do

cac PAHs can nghién ctru, nong d6 chuan dong hanh dam bao d¢ 1éch chuan

tuong do6i RSD dam bao.
Bdng 2.7. Khdo sat mau trang
+ TIC-B SIM Blank.D (Blank)
£ x106
5 i
o
1.6
141
1.2
|
1|
0.8+ ‘
0.6+ ‘
o,
0.2 “‘ ‘
|
0”d\ LL ‘ “\ — T T T i N T \ T T T \
4 6 8 10 12 14 16 18 20 22 24 26 28 30
Acquisition Time (min)

Bdng 2.8. Nong dé cac PAH va chudn dong hanh

Quantitation Results

Compound RT | Response | ISTD Resp| RR Conc
Naphthalene 5,135 0 59387 0,0000 | 0,0000
2-Fluorobiphenyl 6,753 37200 59387 0,6264 | 222,2016
Acenaphthylene 7,866 82 34516 | 0,0024 | 0,0000
Fluorene 9,444 104 34516 | 0,0030 | 0,0000
Anthracene 11,803 335 68587 0,0049 | 0,0000
Phenanthrene 11,938 254 68587 | 0,0037 | 0,0000
Fluoranthene 14,791 333 68587 | 0,0049 | 0,0000
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Pyrene 15,343 | 397 68587 | 0,0058 | 0,0000
Benz[aJanthracene 18,317 | 366 52817 | 0,0069 | 0,0000
Chrysene 18,380 | 193 52817 | 0,0036 | 0,0000
Benzo[b]fluoranthene | 21,328 | 216 38252 | 0,0057 | 0,0000
Benzo[K]fluoranthene | 21,400 | 224 38252 | 0,0059 | 0,0000
Benzo[a]pyrene 22,456 | 140 38252 | 0,0037 | 0,0000
Indeno[1,2,3-cd]pyrene | 25,689 | 172 38252 | 0,0045 | 0,0000
Dibenz[a,hJanthracene | 25810 | 0 38252 | 0,0000 | 0,0000
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Két qua danh gia ndng @ PAHSs trong tram tich tai cic thwong luu
sdng cac tinh bién gi6i phia Bic Viét Nam
3.1.1. O nhiém PAHs trong tram tich tai 4 khu vwe nghién civu

Nong do PAHs vao mia mua:
Ham luong 16 PAHS trong tram tich ¢ thuong luu 4 sdng nghién ctru thu

mau vao mua mua dugc dua ra & Hinh 3.1.

15 15
2w (@) 212 (b)
E 2,
;8. 6 '('8' 6
o 2
) 3 o) 3
Z .- | Z
0
o B2 8 2 2 0= 5« X
o = = > 2
6
= 30
on 5 S~
S ©) ep
o 4 ﬁ) 25 (d
= 3 a2 20
Z 0 A
o Cﬁ Ca@ 6\, &\@ Q\'\, %g ol \’\& 0 = .
FYY YR P © Naph  Flu  Ant  Phe

Hinh 3.1. PAHs trong tram tich khu vwc thwong lwu séng Hong (a), song
Lo (b), song Da (c) va song Ka Long (d) vao mua mwa

Két qua phan tich cho thdy ham lugng PAHs trong trim tich vao mua
mua nhin chung & muc rat thap va co su khac biét rd rét gitta bén khu vuc
nghién ctu. Tong ham luong PAHs giam dan theo thw ty: song Ka Long
(48,83 ug/kg) > song Lo (39,07 pg/kg) > song Hong (20,78 pg/kg) > song Pa
(20,25 pg/kg). Tai thugng luu séng Hong (a), cac hop chat PAHs phan b
tuong d6i khong dong déu, trong d6 Phenanthrene (Phe) va Anthracene (Ant)
chiém uu thé voi ham luong cao hon han cac cau tir con lai. Cac hop chat
khac nhu Fluorene (FIt), Pyrene (Pyr), Benzo[a]anthracene (BaA) va
Chrysene (Chr) xuét hién & muc thép. Téng ham luong PAHs tai khu vuc nay

& muc trung binh so v&i cac song nghién ctru. O song Lo (b), ham luong
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PAHs ting dang ké, ddc biét 1a Phe va Ant véi gid tri cao nhit trong cac cau
ttr phan tich. Ngoai ra, Naph va Chr ciing ghi nhan ¢ mic twong dbi cao. Su
phan bd nay cho théy murc do tich tu PAHs tai song L6 16n hon 10 rét so véi
song Hong va séng Da. Ddi véi song Pa (c), tong ham luong PAHs thap nhat
trong bén khu vuc nghién ciru. Cac cdu tir PAHs c6 xu huéng phan b dong
déu hon, khong xuét hién su chénh 1éch qua 16n giita cac hop chit. Ant va Phe
van 12 hai hop chat chiém vu thé nhung c¢6 ham luong thip hon so v6i song
L6. Piéu nay phan anh mac d6 tich liiy PAHs trong trim tich song Da tuong
d6i thap vao mua mua. Trong khi d6, séng Ka Long (d) ¢6 tong ham luong
PAHs cao nhit, vuot dang ké so véi cac khu vue con lai. Naphthalene (Naph)
1a hop chat chiém wu thé tuyét dbi voi ham luong cao nhat 27,38 pg/kg, tiép
theo 1a Phe va Ant, trong khi fluorene (Flu) chi xuat hién v&i ham luong thap.

Két qua nay cho thay sy tap trung PAHs tai song Ka Long 16n hon nhiéu
so v&i cac song khac trong nghién ctru. Nhin chung, vao mua muwa, PAHs
trong tram tich tai cac khu vuc nghién ctru chu yéu tap trung & mot sé cau tur
vu thé nhu Naph, Ant va Phe. Su khéc biét vé tong ham luong va phan b cac
ciu tir gilta cac song phan anh mirc do tich tu PAHs khong dong déu trong
moi trudng trim tich cta timg khu vuc nghién ctu.

Nong d6 PAHs vao mua khé:

Mua kho, PAHs trong trim tich cac song dugc md ta trong hinh 3.2. Tir
hinh 3.2 ¢6 thé thay, nong do tong 16PAHs vao mua kho cia 4 song 1a 354,13
ug/kg (thuong luu song Hong); 606,55 pg/kg (sdng L6); 36,79 ug/kg (séng
Pa) va 508,09 pg/kg (song Ka Long). Nném Benzo[a,b,k] xuat hién véi ham
luong twong ddi cao dbi véi tat ca cac mau trim tich cua ca 4 sdng, trong d6
Benzo[a] trong tram tich song Lo 16n nhat (230 pg/kg), sau d6 dén trim tich
thuong luu song Hong (170 pg/kg), tiép dén song Ka Long (100pg/kg) va
thap nhat 1a song Pa khoang 4 pg/kg. Acenaphthylene trong tram tich song
Ka Long va song Pa cao hon nhiéu so véi cac song Hong va song L6. Nhom
cac chat nhu Naph, Ace, Flu, FIt, Pyr va BaA c6 xuat hién ¢ song Pa v4i ham
lugng co vai pg/kg nhung & cac song con lai 1a khong dang ké.

Khi so sanh hai mua muwa va kho, két qua cho thdy rd mua kho ham
lwong cac PAH 16n hon nhiéu so véi mua mua. Song Ka Long vao ca 2 mua
mua va kho déu co gia tri tong ndng d6 16 PAHs cao hon cac song khac trong
khu vuc nghién ctru. Piéu nay co thé giai thich do mua mua ndng do cac
PAHs giam do bi pha lodng dang ké. Acenaphthylene trong tram tich khu vuc
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thuong luu song Ka Long vao mua khd cao hon quy chuédn 1,2 1an. Diéu nay
c6 thé do tac dong cuia dong chay, séng Ka Long & phia dudi thip hon so véi
cac song khac nén chiu anh hudng, tic dong ciia cac ngudn nhiéu hon.
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Hinh 3.2. PAHS trong tram tich khu vic thwong lwu cdc séng khdo sdt Vao
miua khé: Song Hong (a); Séng Lo (b): S6ng Pa (c) va Séng Ka Long (d)
Nhu vay, tit ca cic miu tram tich thudc thuong luu céc song nghién ctru
chtra chu yéu 13 cac PAHs c6 thanh phan 1a Naphthalene, Acenaphthylene,
Acenaphthene, Fluorene, Anthracene, Phenanthrene, Fluoranthene, Pyrene, va
Chrysene. Riéng Benz[a,b,k]anthracene c6 mit ¢ tit ca cac miu tram tich cia
4 sbng. Tram tich song Ka Long chi xuat hién mot sé hop chat nhu
Naphthalene, Fluorene, Ancenaphthylen, va Phenanthrene nhung & ti 1€ kha
cao so v4i tram tich & cac song khac.
So sanh véi ngudng quy dinh ciia Viét Nam va trén thé giéi
Trong mua mua, ham luong cic PAHs dao dong & muc thap, phan 16n
chi dat vai pg/kg, thdp hon rat nhiéu lan so vé&i giéi han quy chuan.
Naphthalene c6 gi tri cao nhat tai song Ka Long dat 27,38 ug/kg nhung van
thap hon khoang 14 1an so véi gidi han 391 pg/kg. Tuong tu, Phenanthrene
tai song Ka Long dat 13,08 pg/kg, thap hon dang ké so voi gi6i han 515
Mg/kg; Fluoranthene va Pyrene ciing chi dao dong tur 0-2,46 pg/kg va 0,97—
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2,01 pg/kg, thap hon rit nhiéu so véi quy chuén twong tng 1a 2355 pg/kg va
875 ug/kg. Dic biét, Benzo[a]pyrene — hop chit co6 doc tinh cao — khdng
duoc phat hién tai tat ca cac diém khéo st trong mua mua. Diéu nay cho théy
mic do 6 nhiém PAHs trong tram tich vao mua mua con thip va chua gay
nguy co dang ké d6i voi méi truong thity sinh.

Trong mua kho, ham lugng PAHs c6 xu hudng tang so vo1 mua mua tai
hau hét cac vi tri khao sat. Mot sb hop chat nhu Phenanthrene, Anthracene,
Chrysene va Benzo[a]pyrene ghi nhan gia tri cao hon 10 rét, dac biét tai song
Hong va song Ka Long. Benzo[a]pyrene dat gia tri cao nhét tai song Ka Long
1a 57,14 pg/kg, tuy nhién van thip hon nhiéu so véi giéi han quy chuan 782
Hg/kg. Phenanthrene tai song Hong dat 43,56 pug/kg va Chrysene dat 28,03
ng/kg, nhung van thap hon 1an luot khoang 12 1an va 30 lan so véi gidi han
cho phép. Két qua phan tich cho thdy ham luong Acenaphthylene (Acy) trong
tram tich séng Ka Long vao mua khé dat 156,7 pg/kg, vuot gidi han cho phép
cia QCVN 43:2025/BNNMT 1a 128 pg/kg. Pay 1a hop chat PAHs duy nhat
trong cac mau khao sat co gia tri vuot quy chuan, cho thdy dau hiéu 6 nhiém
cuc bd tai khu vyuc ndy. Su gia ting ham lugng Acy vao mua kho co thé lién
quan dén qua trinh ddt nhién liéu va vat chét hitu co & nhiét do cao. Mic du
ham luong PAHs mua kho ting 1én do diéu kién thuy van 6n dinh hon, kha
nang pha lodng giam va su tich tu chat 6 nhiém trong tram tich cao hon, tuy
nhién d3 sd0 cac PAH vAn nam trong giéi han an toan cia QCVN
43:2025/BNNMT [46].

Bing 3.1 So sdnh két qud PAHs trong trim tich cdc séng miia mwa va mia
kho voi QCVN 43: 2025 BNNMN

Mua mua Mua khé
A R R Séng A A R Soéng
QCVN Song | Song | Song Ka Song | Song | Song Ka
STT | PAH 43:2025/BN | Hong L6 Pa Long Hong Lo ba Long

NMT (ng/k | (Mg/k | (Hglk (ng/k | (no/k | (nglk
(Mg/kg) 9 | 9 | o |®IKITg | T | g | MK

1 Naph 391 1,94 3,4 3,1 27g,)38 7,19 | 11,99 | 4,45 %))

2 | Acy 128 0,73 | 0,83 | 0,78 0 2,75 | 2,74 | 6,13 | 156,7
3 | Ace 88,9 1,02 | 096 | 0,15 0 443 | 261 | 094 | 1,55
4 | Flu 144 0,62 0 0 1,77 | 494 | 6,25 1,3 4,95
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5 | Ant 245 481 | 1039 | 597 | 659 | 1979 | 2755 | 11 | O

6 | phe 515 851 | 14,48 | 534 | 1308 | 43,56 | 31,2 | 6,39 | 554
7 | e 2355 115 | 246 | 1,68 | 0 | 445 | 798 | 1,12 | 59,89
8 | pyr 875 097 | 201 | 136 | 0 | 433 | 694 | 16 | 32
9 | Baa 385 057 | 098 | 031 | 0 | 84 | 597 | 132 | 151
10 | chr 862 045 | 357 | 156 | 0 |[1378|2803| 03 | 18,02
11 | gap 782 0 0 0 0 | 4055|4811 | 416 | 57,14

Két qua so sanh ham lugng PAHs trong tram tich cic song véi cac
huéng dan chit luong trim tich qubc té (Sediment Quality Guidelines —
SQGs) cho thdy phan 1én cac hop chat PAHs c6 nong do thap hon céc
ngudng qudc té tham khao. Cac ngudng dugc sit dung bao gom TEL
(Threshold Effect Level), PEL (Probable Effect Level) theo hudng dan cua
Canada [47], cung v&i ERL (Effects Range Low) va ERM (Effects Range
Median) Hoa Ky [48].

Pbi v6i Naphthalene, ham lugng cao nhat ghi nhan tai sdng Ka Long
vao mua mua dat 27,38 pg/kg, thip hon TEL (34,6 ng/kg). Acenaphthene c6
gia tri 16n nhat 1a 4,43 pg/kg tai song Hong mua kho, thap hon TEL (6,71
ug/kg), trong khi Fluorene dat cao nhét 1a 4,95 pg/kg tai séng Ka Long mua
kho, thdp hon dang ké so v&i cac ngudng qudc té. Anthracene va
Phenanthrene ¢4 ham luong 16n nhat 1an luot 14 27,55 pg/kg tai song Lo mua
khé va 43,56 pg/kg tai song Hong mua kho, déu thip hon cac gia trj TEL,
PEL, ERL va ERM. Tuong tu, Fluoranthene, Pyrene, Benzo[a]anthracene va
Chrysene ciing c6 ndong do thap hon nhiéu so v&i cac ngudng chit luong tram
tich qudc té, cho thdy nguy co gay doc sinh thai chua dang ké.

Tuy nhién, Acenaphthylene ghi nhan ham luong cao nhat 156,7 pg/kg tai
song Ka Long vao mua kho, vuot TEL (5,87 pg/kg), PEL (128 pg/kg) va
ERL (44 pg/kg), cho thdy kha ning giy anh hudng sinh thai cuc bo ddi véi
sinh vat day tai khu vuc ndy. Benzo[e]pyrene dat gia tri cao nhat 57,14 pg/kg
tai Ka Long mua khé, tuy nhién hién chua c6 bd SQGs qudc té phd bién dé
d6i chiéu truc tiép. Riéng Dibenzo[a,h]anthracene khong dugc phét hién trong
tat cd cic mAu tram tich cila ca hai mua tai cac song nghién ciru, cho thay hop
chat nay chwa c6 dau hiéu tich liiy dang ké trong khu vuc khao sat. Nhin

chung, ham luong PAHs trong mua kho c6 Xu hudng cao hon mua mua, phan
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anh su tich tu cac chat 6 nhiém trong diéu kién luu luong nudce thép va kha
nang pha loang kém hon vao mua kho.
Bing 3.2. So sdnh két qui PAHS trong tram tich cdc song miia mwa va mia

khé véi mét s6 hwéng din quéc té.

Gid tri
STT | PAH gﬁ‘:l‘l‘l'::; Vitri-mua | TEL | PEL | ERL | ERM Panh gid
(narkg)
A Thap hon toan
1 | Naph | 2738 |S0n9Kalong | a6t 391 | 160 | 2100 | bo nguong quéc
— mua mua té’
Soéng Ka Long Vuot TEL, PEL
AC Y )
2 y 1567 | 2009 8 587 | 128 | 44 | 640 | P
3 | Ace 443 | SongHong— 1 551 | ggq | 16 | 5o | IDaphon
mua kho ngudng quoc té
4 |Flu a5 | SOngKalong | 5y | g4y | 19 | 540 | IPAPhOn
— mua khoé ngudng quc té
5 | Ant 27,55 | S0NgLO— 469 | 245 | 85 | 1100 | Ihdphon
mua kho ngudng quoc t&
6 |Phe 4356 | SongHong— 1 g6 o 1 5an | 240 | 1500 | Th@phon
mua khé ngudng quc teé
7 | Fit 5089 |SongKalong | 445 | 1494 | g0 | 5100 | [PAPROD
— mua kho ngudng quoc té
8 | Pyr 694 | S0NgLO- 153 | 1398 | 665 | 2600 | \aphon
mua khq ngudng quoc té
9 |BaA g4 | SongHong— 1 2,8 | 693 | 261 | 1600 | \aPhom
mua kho ngudng quoc té
10 | Chr 28,03 | SOngLo- 108 | 846 | 384 | 2800 | Iaphon
mua kho ngudng quoc té
11 | DahA 0 ;%taca VI = 1 622 | 135 | 634 | 260 | Khong phat hién

So sanh voi cac nghién ctru quoc té khac, ham luong PAHs trong nghién
ctru nay thap hon dang ké so véi tram tich song Sava va cac nhanh thudc luu
vuc song Danube tai chdu Au, noi tong PAHs dao dong t6i 11272 pg/kg dw
do chiu anh huéng manh cua cong nghi€p hoa va do6 thi hoéa [30]. Tuong tu,
mirc do 6 nhiém ciing thap hon nhiéu so voi song Gomti (An P9), noi tong
PAHs trong tram tich dat t6i 3722,87 pg/kg va duoc xac dinh chil yéu c6
ngudn gdc nhiét phan [32]. So véi nghién ctru tai ving Nord Pas-de-Calais
(Phép), noi tong X16PAHs trong tram tich dat t6i 33,700 pg/kg [36], muc do
6 nhiém PAHs tai cic song trong nghién ciru nay duoc danh gia thap hon
nhiéu.

Khi so sanh véi cac nghién ctru trong nuée, ham luong PAHs trong tram

tich cac séng nghién ctru nhin chung ¢ muc thip dén trung binh, tuy nhién c6
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xu huéng gia ting rd rét vao mua kho, dic biét tai song Hong va song Ka
Long. So v&i1 nghién ctru cia Pham Thi Kha tai dam Thi Nai, noi téng 8
PAHs dao dong tir 3,03-113,77 pg/kg khd [37], nhiéu hop chit nhu
Phenanthrene (Phe), Chrysene (Chr), Benzo[b]fluoranthene (BbF) va
Benzo[a]pyrene (BaP) trong nghién ctru hién tai c6 gia tri cao hon vao mua
kho. So véi tram tich séng Kim Nguu, noi ndng d6 PAHs dao dong tir 3,708—
74,580 pg/kg kho [40], cc gia tri trong mua mua thip hon nhung mét sb cu
tor mua kho lai tuong duong hoac vuot mic ghi nhan tai khu vuc do thi nay.
Pic biét, Acenaphthylene (Acy) tai song Ka Long dat 156,7 ng/kg. Két qua
nghién ctru cling c6 sy tuong dong véi nghién ciru cia Phan Pinh Quang va
cong su vé su tich lily PAHs trong ca tai H6 Tay va H6 Yén S¢ [39]. Nghién
ctru nay cho thay cac hop chat nhu naphthalene, phenanthrene, pyrene va
fluoranthene c6 kha nang tich Ity sinh hoc manh trong co thé sinh vat thuy
sinh, ddc biét tai cac khu vuc chiu anh hudéng cuia nudc thai @6 thi. Trong
nghién ctru hién tai, cac hop chat co doc tinh cao nhu Benzo[a]pyrene (BaP),
Benzo[b]fluoranthe.
3.1.2. Phin bé theo ciu triic

Theo cdu tao PAHs thi nhém cé nhiéu hon sau vong thom goi 1a céc
PAH phan tr 16n, con lai 1a cac PAH phan tir nho. Trong tram tich thuong luu
4 sébng nghién ciru VAo mua mua va mua khd ton tai hau hét 1a cac PAHs 3
vong  (Naphthalene,  Acenaphthylene,  Acenaphthene,  Anthracene,
Phenanthrene) va vong 4 (Benz[a]anthracene, Pyrene, Chrysene) (Hinh 3.3).
Mua khé ham lugng cac PAHs 16n hon nhiéu so vi mua mua. C6 10 PAH
dugc phat hién trong tram tich thuong luu 4 song bién gidi phia Bic 1a cac
PAH c6 2, 3 va 4 vong thom trong cdu tao phan tir: 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 ¢6 4 vong thom
trong phan tir: Pyrene (Pyr), Benz[a]anthracene (BaA) va Chrysene (Chr).
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méu trim tich khdo sdat vao mUa mwa (a) va mita kho (b).

3.2. Moi twong quan giira cac thanh phin PAHs trong tram tich 4 song

thwong ngudn phia bic Viét Nam

Tir két qua nghién ciru, véi miia mua ham luong PAHS trong tram tich

tai thuong ngudn cac song dao dong tir 20,25 dén 48,83 pg/kg. Ham luong

PAHs thap nhat & thuong ngudn song Hong tai Lao Cai va cao nhat tai

thuong ngudn song Ka Long tai Quang Ninh. P6i véi mua kho ham luong

PAHs trong tram tich tai thuong ngudn céc séng dao dong tir 36,79 dén

606,55 pg/kg. Ham luong PAHs thap nhat ¢ thuong ngudn song Pa tai Lai

Chau va cao nhét tai thugng ngudn song Lo tai Ha Giang (Hinh 3.4).
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Két qua phan tich cho thdy cac hop chat PAHs dugc phat hién tai tat ca

cac vi tri nghién ctru trén cac h¢ thong song Hong, song Lo, song Pa va song
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Ka Long. Tuy nhién tir Hinh 3.5 va Hinh 3.6 c6 thé thidy ham luong va thanh
phﬁn cac PAH c6 su khac biét ro rét gitta cac khu vuc. Nhin chung, cic hop
chat PAHs c6 xu huéng phan bd khong dong déu, véi sy wu thé cta cac hop
chat c6 s6 vong thom trung binh (3,4 va 5 vong), dic biét 1a cac hop chat nhu
Benzo[b]fluoranthene, Benzo[k]fluoranthene va Benzo[a]pyrene. Tai song Ka
Long va song Lo, tong ham luong PAHs cao hon dang ké so véi séng Hong
va s6ng D4, cho thdy mirc d6 anh hudng manh cua cac hoat dong ddt chay tur
sinh hoat. Pic biét, sy xuat hién voi ham luong 16n cua Benzo[a]pyrene — mot
hop chét co doc tinh cao — phan anh mirc 46 6 nhiém dang luu ¥ trong khu
vuc. Nguoc lai, song Da cd téng ham luong PAHs thép hon, cho théy muc do
tac dong cua cic nguon thai co thé it hon hodc kha ning tu lam sach cuia hé
théng song tot hon. Riéng tai song Ka Long, sy gia ting bat thuong cua
Acenaphthylene cho théy su ton tai cua cac nguén phat thai dac thu, co thé
lién quan dén hoat dong ddt sinh khéi hodc céc nguén thai cuc bo.

C6 thé két luan rang do & khu vyuc thuong ngudn song Ka Long va séng
L6 13 cac khu vuc cira khau c6 hoat dong kinh té s6i dong dién ra trén bién
gio1, lugng dan cu dong dac, nhu cau sinh hoat, san xuét va dich vu cao khién

luong phat thai cac chat 6 nhiém cao hon dang ké so véi Cac vi tri con lai.
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Hinh 3.6. Twong quan giita cac PAHs thudc Cac khu vuc da khdo sdt vao
mua kho

3.3. Panh gia nguon goc PAHs trong mdi truong

Pé xac dinh ngudn gdc cac PAHs thuong dya vao viée danh gia s6 vong
thom phat hién dugc va cac ti 1€ cia tung PAH khac nhau.

- Céc hop chit PAHs c6 khéi luong phan tir cao, ¢ sd vong thom tir 4-5
nhu Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(a)pyrene va
Perylene thudng c6 ngudn goc cha yéu tir cic qua trinh dbt chay khong hoan
toan vat chat hitu co. Nguoc lai, cac PAHs c6 khéi luong phan tir thap (gom
cac hop chat 2-3 vong thom) thuong lién quan dén ngudn gbc dau mo hodc
cac san pham tir dau [49]. Nhém PAHs c¢6 khdi lugng phan tir thip dugc quan
tam dang ké do kha ning phat tan cao trong méi truong cling nhu nhitng anh
huong tiém tang dén strc khoe con nguoi [50]. Sy hién dién cta cac hop chét
nay trong moi truong cé thé bat ngudn tir nhiéu nguon khac nhau, bao gém
hoat dong ddt chat thai sinh hoat, chat thai cong nghiép (dac biét tir cac 10
d6t), ciing nhu tir cac su ¢b hodc 10 ri lién quan dén dau mo [51].

Két qua trong nghién ctru nay cho thdy cac PAHs vong cao chiém wu thé
tai hau hét cac diém ldy mau, dic biét 1a tai song Hong va song Lo. Diéu nay

khang dinh vai tro chi phdi clia cac ngudn dot chay trong khu vuc. Nguoc lai,
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cac PAHs vong thap chi chiém ty 18 nho hon, cho thay ngudn dau mé khdng
phai la nguén chinh. Tai song Ka Long, mic du van ghi nhan sy hién dién cia
PAHs vong cao, nhung ty 1é cac hop chit vong thap cao hon so voi cac song
khac, cho thay su dong gop dang ké ctua ngudn dau mo, phu hop véi két qua
phan tich ti 1¢ chan doan.

Dua trén ti 16 ham luong gitra cac cip PAHs c6 cung khdi lugng phan tir
cling c6 thé danh gid ngudn gbc phat sinh cua chung. Trong do, ti 1é
Fluoranthene/Pyrene (Flt/Pyr) 1a mot chi thi quan trong, do ca hai hop chat
nay déu c6 khéi lwong phén tir 202 dvC. Theo cac nghién ctru trude ddy, khi ti
1& Flt/Pyr > 1, ngudn phat sinh PAHs chu yéu lién quan dén cac qua trinh d6t
chay (pyrogenic), trong khi Flt/Pyr < 1 thuong dic trung cho nguén dau mo
hodc cac san pham tir dau (petrogenic) [52]. Két qua nghién ctru tai tram tich
4 thuong ngudn sdong Hong, song Pa, song Lo va séng Ka Long cho thiy gia
tri ti 1& Flt/Pyr tai phan 16n cac diém déu xap xi hodc 16n hon 1, qua dé cho
thay ngudn phat sinh PAHs trong khu vuc nghién ciru ¢6 xu hudng lién quan
dén céc qua trinh dbt chay. Bén canh d6, ti 1¢é Phenanthrene/Anthracene
(Phe/Ant), 13 hai hop chat ¢ cing khoi lugng phan tir 178 dvC, ciing dugc str
dung dé phan biét ngudn phat sinh. Theo két qua, gia tri Phe/Ant < 4 dic
trung cho ngudn dét chay, dbt nhién liéu, trong khi Phe/Ant > 10 thuong lién
quan dén ngudn phéat thai dau mé. Trong nghién ctru ny, ti 16 Phe/Ant tai cac
khu vuc khao sat dao dong trong khoang 0,89-2.85, déu nho hon 4, cho théy
PAHs chil yéu duoc hinh thanh tir qua trinh dét chay cac hop chat hiru co, d6t
chay nhién liéu [53]. Pang cht ¥, khoang gia tri twong d6i thip cua ti 18
Phe/Ant phan anh rang qua trinh d6t chay c6 thé xay ra ¢ nhiét 6 khong qua
cao, dién hinh cho céac hoat dong ddt sinh khdi, dot nhién liéu dan sinh hodc
cac nguon phat thai phan tan. Khi két hop vai ti 1 chi thi Flt/Pyr, ¢6 thé nhan
dinh rang ngudn phat sinh PAHs trong khu vuc nghién ciru chu yéu 1a tir qua
trinh d6t chay, trong d6 c6 su dong gdp dang ké cua cac hoat dong ddt nhién
li¢u va sinh khéi & nhiéu mtrc nhi¢t do khac nhau.

Tir cic phan tich trén, c6 thé nhan thay rang ngudn phat sinh PAHSs trong
tram tich thuong nguén cac song phia Bac Viét Nam c6 ngudn goc tir qua
trinh d6t chay khong hoan toan cac hop chat hitu co nhu dot nhién liéu hoa
thach (than, dau), hoat dong giao thdng, dot sinh khéi phuc vu dan sinh hay
hoat dong cong nghiép nhe. Tuy rang ngudn phat sinh PAHs tir ddu mo co
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hién dién nhung chi dong gop mot phﬁn nhd, chu yéu tal cac khu vuc chiu anh

hudng ctia hoat dong van tai hodc ro ri nhién ligu.
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KET LUAN VA KIEN NGHI

Tir c4c két qua nghién ctru, ludn van c6 mot sd két qua chinh nhu sau:

1. b khao sat cac diéu kién tdi wu cho qua trinh xtr Iy mau va phan tich
cac hop chat 16 PAHs trén thiét bi GS/MS.

2. D3 danh gia sy xuat hién va phan b cua 13/16 Hydrocarbon thom da
vong (PAH) pho bién trong tram tich thuong luu 4 séng khu vuc & phia Bic
Viét Nam: Séng L6 (Ha Giang), Song Pa (Lai Chau), Song Hong (Lao Cai)
va Séng Ka Long (Quang Ninh), trong d6 Naphthalene, Anthracene va
Phenanthrene xuét hién phé bién nhat. Nong d6 tong cac PAH trong khoang
20,25 - 48,83 pg/kg vao mua mua va 36,79 — 606,55 pg/kg vao mua kho. Cac
PAHSs 3-4 vong nhan thom chiém dai da s trong tram tich thuong luu céc
con sdng va nong do cac PAHSs cua 2 mia mua va khd da phan thap hon gidi
han cta quy chuan chat luong tram tich cua Viét Nam va trén thé gioi.

3. Du cac PAH xuét hién v6i ndng d6 nhé nhung day ciing 14 dau hiéu
cho théy su 6 nhiém hiru co dang hién dién tai khu vuc bién giéi phia Bic.
Véi cac ti 1¢ thanh phan nhu Phenanthrene/Anthracene nho hon 4 dao dong
trong khoang 0,89 -2,85 va su xuat hién ctia da sé cac PAHs 3-4 vong nhan
thom di chimg t6 cac PAHs duoc sinh ra khi dbt chay cac chat hitu co ¢ nhiét
d6 thap. PAHs trong trim tich c4c sdng phia Bac Viét Nam c6 ngudn gdc tir
quéa trinh d6t chay nhién liéu va chat thai rin sinh hoat d6 thi.

Kién nghi:

Cac phat hién cho thiy dau hiéu ban dau cta 6 nhiém c4c thanh phan
hitu co khé phan huy trong tram tich song va dit ra yéu cau giam sat va kiém
soat 6 nhiém day du, hiéu qua hon nita ddi véi cac hé thong séng xuyén bién
gidi. DU cac PAH xuit hién véi ndong do nhé nhung day ciing 1a dau hiéu cho
thay su 6 nhiém cia cac chat hitu co khé phan huy dang manh nha hién dién
tai khu vuc bién gidi phia Bic nudc ta.

Can c6 thém nhiéu cic nghién ctu, danh gia téng hop vé cac chat 6
nhiém hitu co hién dién tai khu vuc nay.
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PHU LUC
BANG DU LIEU KET QUA PAH 24 MAU TRAM TiCH TRONG MUA
MUA VA MUA KHO
MUA MUA (don vi pg/Kg)
Song Hong
PAH SH1 SH2 SH3 Trung binh
Naphthalene 1,82 191 2,09 1,94
Acenaphthylene 0,66 0,71 0,82 0,73
Acenaphthene 091 099 1,16 1,02
Fluorene 058 0,63 0,65 0,62
Anthracene 470 482 4091 4,81
Phenanthrene 8,33 8,57 8,63 8,51
Fluoranthene 1,08 1,16 1,21 1,15
Pyrene 092 098 1,01 0,97
Benz[a]anthracene 0,52 057 0,62 0,57
Chrysene 041 046 048 0,45
Benzo[b]fluoranthene 0,00 0,00 0,00 0,00
Benzo[K]fluoranthene 0,00 0,00 0,00 0,00
Benzo[a]pyrene 0,00 0,00 0,00 0,00
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00
Song L6
PAH SL1 SL2 SL3 Trung binh
Naphthalene 3,18 3,36 3,66 3,40
Acenaphthylene 0,79 0,84 0,86 0,83
Acenaphthene 0,91 0,97 1,00 0,96
Fluorene 0,00 0,00 0,00 0,00
Anthracene 9,94 10,27 10,96 10,39

Phenanthrene 14,20 14,49 14,75 14,48
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PAH SL1 SL2 SL3 Trung binh
Fluoranthene 2,37 2,46 2,55 2,46
Pyrene 1,92 2,02 2,09 2,01
Benz[a]anthracene 0,91 0,99 1,04 0,98
Chrysene 3,46 3,58 3,67 3,57
Benzo[b]fluoranthene 0,00 0,00 0,00 0,00
Benzo[Kk]fluoranthene 0,00 0,00 0,00 0,00
Benzo[a]pyrene 0,00 0,00 0,00 0,00
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00
Song Pa

PAH Sb1 Sb2 SBb3 Trung binh
Naphthalene 301 310 319 3,10
Acenaphthylene 0,72 0,78 0,84 0,78
Acenaphthene 0,11 0,15 0,19 0,15
Fluorene 0,00 0,00 0,00 0,00
Anthracene 581 596 6,14 5,97
Phenanthrene 521 534 547 5,34
Fluoranthene 161 168 1,75 1,68
Pyrene 1,28 136 1,44 1,36
Benz[a]anthracene 0,26 031 0,36 0,31
Chrysene 149 156 1,63 1,56
Benzo[b]fluoranthene 0,00 0,00 0,00 0,00
Benzo[k]fluoranthene 0,00 0,00 0,00 0,00
Benzo[a]pyrene 0,00 0,00 0,00 0,00
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00



Song Ka Long
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PAH SL4 SL5 SL6 Trung binh
Naphthalene 26,11 27,06 28,97 27,38
Acenaphthylene 0,00 0,00 0,00 0,00
Acenaphthene 0,00 0,00 0,00 0,00
Fluorene 1,67 1,76 1,88 1,77
Anthracene 6,41 6,58 6,78 6,59
Phenanthrene 12,85 13,09 13,30 13,08
Fluoranthene 0,00 0,00 0,00 0,00
Pyrene 0,00 0,00 0,00 0,00
Benz[a]anthracene 0,00 0,00 0,00 0,00
Chrysene 0,00 0,00 0,00 0,00
Benzo[b]fluoranthene 0,00 0,00 0,00 0,00
Benzo[K]fluoranthene 0,00 0,00 0,00 0,00
Benzo[a]pyrene 0,00 0,00 0,00 0,00
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00
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MUA KHO (don vi pg/kg)
Song Hong
PAH SH4 SH5 SH6 Trung binh
Naphthalene 6,54 7,02 8,01 7,19
Acenaphthylene 2,63 2,74 2,88 2,75
Acenaphthene 4,31 4,44 4,54 4,43
Fluorene 4,79 4,95 5,08 4,94
Anthracene 19,41 19,82 20,14 19,79
Phenanthrene 41,72 43,08 45,88 43,56
Fluoranthene 4,31 4,46 4,58 4,45
Pyrene 4,22 4,34 4,43 4,33
Benz[a]anthracene 8,19 8,41 8,60 8,40
Chrysene 1355 13,81 13,98 13,78
Benzo[b]fluoranthene 39,80 40,61 41,24 40,55
Benzo[Kk]fluoranthene 28,60 29,15 29,76 29,17
Benzo[a]pyrene 1635 169,2 179,7 170,8
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00
Song L6
PAH SL4 SL5 SL6 Trung binh
Naphthalene 10,88 11,74 13,35 11,99
Acenaphthylene 2,61 2,74 2,87 2,74
Acenaphthene 2,51 2,62 2,70 2,61
Fluorene 6,10 6,27 6,38 6,25
Anthracene 27,01 2754 28,10 27,95
Phenanthrene 30,80 31,24 31,56 31,20
Fluoranthene 7,70 7,98 8,26 7,98
Pyrene 6,82 6,94 7,06 6,94
Benz[a]anthracene 5,83 5,98 6,10 5,97
Chrysene 27,61 28,04 2844 28,03
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PAH SL4 SL5 SL6 Trung binh
Benzo[b]fluoranthene 4722 48,15 48,82 48,11
Benzo[k]fluoranthene 160,8 162,5 1634 162,4
Benzo[a]pyrene 2552 262,6 2745 264,1
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00
Song ba

PAH Sb4 SD5 SDé6 Trung binh
Naphthalene 4,29 445 461 4,45
Acenaphthylene 592 6,15 6,32 6,13
Acenaphthene 0,88 094 1,00 0,94
Fluorene 1,21 1,30 1,39 1,30
Anthracene 1,03 1,11 1,19 1,11
Phenanthrene 6,18 6,39 6,60 6,39
Fluoranthene 106 1,12 1,18 1,12
Pyrene 1,52 1,60 1,68 1,60
Benz[a]anthracene 1,25 132 1,39 1,32
Chrysene 0,00 0,00 0,00 0,00
Benzo[b]fluoranthene 398 416 434 4,16
Benzo[k]fluoranthene 335 347 3,59 3,47
Benzo[a]pyrene 440 452 4,64 4,52
Indeno[1,2,3-cd]pyrene 0,00 0,00 0,00 0,00
Dibenzo[a,h]anthracene 0,00 0,00 0,00 0,00
Benzo[ghi]perylene 0,00 0,00 0,00 0,00
Song Ka Long

PAH KL4 KL5 KL6 Trung binh
Naphthalene 0,00 0,00 0,00 0,00
Acenaphthylene 1,45 1,56 1,70 1,57
Acenaphthene 1,47 1,55 1,63 1,55
Fluorene 4,78 4,95 5,12 4,95



PAH

Anthracene
Phenanthrene
Fluoranthene

Pyrene
Benz[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[Kk]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenzo[a,h]anthracene
Benzo[ghi]perylene
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KL4
0,00
5,36
3,82
3,08
1,41
17,65
54,62
84,22
109,3
0,00
0,00
0,00

KL5
0,00
5,55
3,98
3,20
1,51
18,02
56,85
86,69
112,6
0,00
0,00
0,00

KL6
0,00
5,71
4,17
3,32
1,61
18,39
59,95
88,10
115,8
0,00
0,00
0,00

Trung binh
0,00
5,54
3,99
3,20
1,51
18,02
57,14
86,67
112,9
0,00
0,00
0,00



