BAI BAO KHOA HOC

NGHIEN CUU O NHIEM CUA PHTHALAT ESTE (PAE)
TRONG NUOC SONG KIM NGU'U, HA NOI

To Xuan Quynhl, Vii Pirc Toan?

Tém tit: Nghién citu trlnh bay cdc két qua danh gid vé cic PAE dién hinh (6 PAE chi thl) cua ho
chat PAE trong cdc mau nuée song Kim Ngwu Ha Néi. Két qua cho thdy cé s 6 nhiém PAE ¢
pham vi rong. Nong d¢ XsPAE trong mau nwéc nam trong khoang tir 2,73 dén 377,02 ug/l vao
thang 4/2018 va tir 2,70 dén 376,92 vdo thing 10/2018. Tai phan Ién cdc vi tri ldy mau, DEHP,
DEP va DBP ¢é phan tram trung binh Ién hon cdc PAE con lai. Mire d¢ riii ro méi truong ting dan
tir DBP (riii ro vt thip) dén DEP (rii ro thip) va DEHP (vii ro thip dén trung binh). Do PAE c¢6
kha ndng tich tu cao trong cdc thanh phan méi trieong, can tiép tuc cé cdc nghién civu tiép theo vé 6

nhiém cua nhom chat trén trong song Kim Nguu.

Tir khéa: O nhiém, PAE, Nudc.

1. GIOI THIEU CHUNG

Trong linh vuc hoa hoc cong nghi¢p, con
ngudi di nghién ciru va san xuat dugc nhiéu loai
héa chit c¢6 tmg dung hiéu qua trong doi séng.
Bén canh d6, mot s6 hoa chét sau khi da duoc su
dung trong nhiéu nam trén thé gisi thi mai bat
dau phat hién c6 kha nang giy ra cac anh huong
doc nghiém trong dén strc khoe cua con ngudi.
H¢ qua la sau khi san Xuét rong rai tai nhiéu nuéde
thi con ngudi lai phai tim cach xir 1y 6 nhiém do
lan truyén va tich tu trong moi trudong ciia cac
hoa chét cong nghiép do.

Tai Viét Nam, danh gia ton luu cta cac hoa
chat doc hai trong méi truong rat can dugc
quan tam, trong do6 c6 céac phthalat este (PAE).
PAE 1a nhom chit twong ddi bén trong moi
trudng, ¢ kha ning gdy anh hudng dén cac
hocmon va tir d6 dan dén cac rdi loan noi tiét
trong co thé nguoi. PAE dugc st dung phd
bién lam chat héa déo va phu gia trong nhiéu
loai san phém nhu nhya PVC, mot s6 vat liéu
lam san va 16p phu tuong. PAE cling dugc su
dung trong dd choi nhua, chét két dinh, trong
mang nhua ding bao géi thuc pham... Co 6
PAE chi thi dugc nghién ctru dai dién cho
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nhom chéat PAE gém: dimetyl phthalat (DMP),
dietyl phthalat (DEP), di-n-butyl phthalat
(DBP), butyl benzyl phthalat (BBP), di(2-
ethylhexyl) phthalat (DEHP) va di-n-octyl
phthalat (DOP).

Céac PAE c6 khéi luong phan tir 1on thudng
c6 d6 hoa tan trong nudc thap, kha ning tich
tu sinh hoc cao (twong trng véi giad tri 1gKow
cao). O thap ky trude, hang nam trén thé gidi
san xuat khoang 6 tri¢u tan PAE, trong d6 cac
chat duoc san xuét phé bién nhat 1a DBP, BBP
va DEHP. Trong giai doan tir nim 1994 dén
nim 1998, khéi lwong DBP, BBP va DEHP va
san xudt tai cac nwéc EU lan luot 1a 26.000
tan, 45.000 tin va 595.000 tan (IHCP, 2007;
ECA, 2010). Viét Nam khong san xudt PAE
ma chi st dung phd bién cic san pham cé
chtra nhom chat trén.

Con ngudi co thé bi phoi nhiém PAE tir qua
trinh st dung cac san pham nhya c6 PAE. PAE
c6 thé 6 nhiém trong cic mau thit, ca, sita va
nudc uéng. PAE tich tu trong co thé ngudi roi
dao thai tir co thé ngudi vao nude thai sinh hoat.
PAE ciing c6 thé tach khoi cac d6 dung nhya,
lan truyén trong khéng khi, nudc réi tich tu
trong dét, trim tich va sinh vat. Hé qua 1a con
nguoi cling bi phoi nhiém tir cac ngudn PAE ton
luru trong moi truong.
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Hinh 1. Céng thirc cdu tao ciia 6 PAE

Trén thé gidi, 6 nhifm PAE trong song di
duoc nghién ctru rong rai. Pién hinh nhu mot sb
cong bd vé nong do ciia cic PAE trong song
Seine, Phap (DMP: 0,011 — 0,112 ng/l; DEP:
0,152 — 0,384 nug/l;, DEHP: 0,0157 — 0,0437
ug/l), va song Moskva, Nga (DBP: 0,010 —
0,018 png/l; DEHP: 0,106 — 0,665 pg/l) da cho
thdy sy lan truyén ctia nhom chét trén trong moi
truong (Eremina et al., 2016).

Tai Viét Nam, hién con it cac cong bd vé vé
PAE trong moi truong. Tuy nhién cling da co
cac sO liéu ban dau vé 6 nhiém PAE trong mot
s6 mau nuéc mat tai Ha Noi (ndng do trung

binh DBP: 0,08 ng/l; DEHP: 0,03 pg/l; DEP:
0,03 pg/l, Chau va nnk., 2015). Trong khi d¢, tai
thanh phé HO Chi Minh, nong d6 Z¢PAE trong
cdc mau nudc mit cd gia tri 16n hon so vdi
thanh phé Ha Noi (nong d6 Z¢PAE tir 13 dén 38
ug/l, Chau va nnk., 2015). Trong trdm tich &
vung ha luu khu vuc song Sai Gon - D@)ng Nai,
nong d6 Z¢PAE nim trong khoang tir 0,68 dén
139,47 mg/kg (Thuy va nnk., 2016). Cac nghién
ctru trén dd gép phan khang dinh sy xam nhép
ciia PAE vao céc thanh phan méi trudng tai mot
s6 thanh phd ¢ Viét Nam va can dugc ké thira
dé tiép tuc danh gia ton luu PAE.

Bing 1. Mot s6 tinh chét héa 1y ciia cac PAE

Ky hiéu Cong thirc phan tir S (mg/1) Ig Kow
DMP C10H1004 4000 1,6
DEP C12H1404 1000 2,5
DBP C16H2204 13 4,5
BBP C19H2()O4 0,7 4,9

DEHP Cy4H3304 0,3 7,5
DOP C24H3304 0,27 8,1

Chii thich: S - d6 hoa tan trong niede; Koy,— hang sé phan bo octanol nude.

Tai Ha Noi, phan 16n nuéc thai sinh hoat
chdy ra cac song trong noi d6 ma khong dugc
xtr Iy dat yéu cau. Song Kim Nguu tai Ha Noi ¢6
vai tro 1 mot phan cta hé thong thoat nuwdc mua

va nudc thai dién hinh. Song Kim Nguu tiép
nhan cac ngudn thai cong nghiép, sinh hoat tir
cac khu dan cu va chg hai bén bo song. Sau
nhiéu nam thodt nudc mua va tiép nhan nude
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thai, song da bi 6 nhiém ning va kha ning ton
lvu PAE trong trdm tich song 1a rat cao. Cudi
song Kim Nguu c6 nha may x& 1y nudc thai
Yén S6¢ (NMXLNTYS). Nudc song dugc hut
1én dé xir Iy qua NMXLNTYS rdi quay lai song
va mot phan chay vao ho diéu hoa Yén S¢. Pic
diém cua song Kim Nguu rat phi hop dé nghién
ctru ton Iuu cua PAE trong diéu kién da dang vé
ngudn thai cling nhu nudc séng duoc xtr Iy mot
phan PAE trudc khi x4 lai vio méi truong. Trén
co s& cac van dé néu trén, viéc danh gia 6 nhiém
PAE trong nudc song Kim Nguu, Ha Noi 1 rat
can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuwong phap liy miu
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Hinh 2. Cac diém ldy mdu & séng Kim Ngueu

Sau vi tri dai dién dé liy mau nwéc mat
dwoc lya chon dé dai dién cho khong gian
ctia khu vuc nghién ctru (ky hiéu tir M1 dén
M6, hinh 2), tir dau duong Kim Nguu dén hét
song Kim Nguu. Tai mdi vi tri 1dy mot mau
nudc mit vao thang 4/2017 (ky hiéu mau tir
NM1 dén NM6). Thang 10/2017, 14y lap lai 6
mau tai 6 vi tri néu trén (ky hiéu tr NM1I’
dén NM6’). Poan song nghién ctru co6 do dai

khoang 4,5 km. Khoang céch gitta céac vi tri
lay miu dao dong tir 800 m dén 900 m. Cac
méau nudc mit duoc ldy theo TCVN 6663-
6:2008 (hudng dan ldy miu & song). Cac miu
nudc mat sau khi léy duoc phan tich tai
phong thi nghiém thudc Vién Cong ngh¢ Moi
truong, Vién Han 1lam khoa hoc va Cong
nghé Viét Nam.

2.2. Phuwong phap phan tich miu

Cac mau nuéc dugc phan tich theo qui
trinh cua Kadokami va cong sy (Kadokami et
al., 2009). Lay 30g NaCl khan vao 500ml mau
nudc va lic kj. Cho 100ml diclometan vao
dung dich va lic k¥ trong 10 phut 1di loc dich
chiét qua phéu loc c6 Na,SO4 khan. Lap lai
qua trinh nay 2 lan nita, mdi lan véi 50ml
diclometan. C6 dac dung dich sau khi loc
bang may c6 quay chan khéng. Tiép theo,
dung dich dugc lam sach be“mg cot silicagel
hoat tinh. Sau khi lam sach, tiép tuc cd dac
dung dich thu dugc bang may c6 quay chan
khong dén thé tich dung dich khoang 5ml.
Thoi khi N, cho dén khi dung dich con 1ml.
Phan tich mau trén miay GC-MS-MS-SRM
(TSQ Quantum XLS, Thermo Fisher
Scientific, USA).

2.3. Phuwong phap danh gia rui ro

Rui ro moi truong do PAE ¢6 trong nudc mat
song Kim Nguu duoc danh gid qua viéc su dung
thuong sd riii ro (Risk quotient, RQ). RQ dugc
tinh theo cong thurc:

RQ=C/MAC  (cong thuc 1)
Trong d6: C: ndng d6 chét nghién ciru

MAC (Maximum allowable concentration):
ndng d6 t6i da cho phép ddi v4i chét nghién ctru
trong moi truong. Cac mirc do rui ro duge phan
loai gdbm: rai ro rat thap (RQ < 0,01), rai ro thip
(0,01 <RQ <£0,1), rui ro trung binh (0,1 <RQ <
1), rai ro cao (RQ > 1) (Tran, 2008).

3.KET QUA VA THAO LUAN

3.1. Panh gia 6 nhiém PAE trong nwéc
song Kim Nguu

Két qua phan tich cho thiy ca 6 PAE lya
chon déu phat hién thiy trong cic mau nudc
song (bang 2 va bang 3).
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Bing 2. Nong d6 PAE (ug/l) trong nuwée song Kim Ngwu thang 4/2017

PAE NM1 NM2 NM3 NM4 NMS5 NMeé6
DMP 0,12 0,70 0,97 0,97 0,02 0,02
DEP 9,77 64,76 133,45 133,44 87,45 1,22
DBP 4,66 59,32 79,10 79,09 54,69 1,45
BBP 0,01 0,01 0,01 0,02 0,02 0,02
DEHP 17,29 143,05 147,11 147,10 145,82 0,01
DOP 1,86 12,12 16,38 16,38 0,01 <0,01
YsPAE 33,71 279,96 377,02 377,00 288,01 2,73
Bing 3. Nong d6 PAE (ug/l) trong nuée song Kim Ngwu thang 10/2017
PAE NM1T’ NM2’° NM3’ NM4’° NMS’ NM6’
DMP 0,11 0,67 0,97 0,95 0,02 0,01
DEP 9,56 64,73 133,43 133,43 87,43 1,22
DBP 4,65 59,31 79,08 79,08 54,66 1,44
BBP 0,01 0,01 0,01 0,02 0,02 0,02
DEHP 17,22 143,04 147,09 147,09 145,81 0,01
DOP 1,85 12,11 16,34 16,36 0,01 <0,01
YsPAE 33,40 279,86 376,92 376,93 287,94 2,70

Két qua phan tich thang 4/2017 thu dugc
nong do ¢PAE trong nudc song Kim Nguu dao
dong trong khoang tir 2,73 dén 377,02 pg/l.
Panh gia chung tir cic bang 2 va 3 cho thay,
nong do Z¢PAE va cac PAE thanh phan c6 xu
hudng giam dan theo cac vi tri tr M3 > M4 >
M5 > M2 > M1 > M6. Nong do ZsPAE khong
giam dan theo chiéu dai cua doan song nghién
ctru ma dat gia tri cao nhét thu dwoc tai vi tri
M3, vi tri & gan ciu Mai Pong. Diéu nay co thé
do & vi tri nay ngudn thai PAE phat sinh tir cac
hoat dong tai cac khu chung cu, va cdc nha may
gan d6 1a dang ké nhat. T cac ngudn do, PAE
x4m nhdp vdo nudc thai, tic dong vao chat
lwong nude song tai diém M3.

Tai vi tri M6, ndng d6 ZsPAE trong nudc
song co gia tri thap nhét (2,73 pg/l). Pay 1a vi
tri tai hd Yén Sé, noi tiép nhian mot ph?m nudc
song sau khi da duoc xu Iy tat NMXLNTYS.
NMXLNTYS khong duoc thiét ké dé xur ly
riéng d6i vai chi tiéu PAE. Tuy nhién, PAE c6
thé tich tu trong cac cin lo limg va duoc loai
bd qua nhiéu cong doan xu Iy cua
NMXLNTYS. Hién tai, trong qui chuin chét
luong nude mat cua Viét Nam chua c6 ngudng
gi4 tri giéi han vé cac PAE trong nudc mit. Do

do6, chua thé so sanh néng do X6PAE véi cac
van ban phap qui hién hanh cua Viét Nam. Doi
voi cac vi tri 1dy mau khéc, can tiép tuc co ké
hoach do dac PAE tai céng x4 hai bén bo song
dé danh gia chi tiét hon bién doi ndng do cua
cac PAE doc theo song.

Nong d6 ZsPAE trong nuéc song Kim Nguu
dang & mtc cao hon so voi cac nghién clru
trong nudc mit tai thanh phé HO Chi Minh
(Chau va nnk., 2015). Khi so sanh voi céac
nghién ciru thé gidi, ndng do ZPAE trong nudc
song Kim Nguu cling cao hon so vdi song
Selangor, Malaysia (0,069 - 0,688 ng/l), song
Hoang Ha, Trung Qudc (0,358 - 59,474 ug/l) va
song Tama, Nhat Ban (<0,001 - 4,542 pg/l)
(Eremina et al., 2016).

So sanh két qua phan tich thang 4/2017 va
thang 10/2017 cho thiy, nong do ZPAE tai ting
vi tri déu c6 dao dong theo xu hudng giam nhe.
Thoi diém liy mau thang 10 duoc chon vao ngay
khong c6 mua. Muc nude ¢ song Kim Nguu tai
hai thoi diém ldy mau khong c6 dao dong 16n.
Ngoai ra, kha ndng PAE xam nhap vao song chu
yéu 1a tir cac ngudn thai phan tan doc hai bén
song va chua cé s lidu danh gia tai luong PAE
vao song tai hai thoi diém 1iy mau. Do vay, mic
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d6 6 nhiém va xu hudng dién bién ciia TPAE
trong nudc song cling nhu cic ngudn thai PAE
tiém nang hai bén bd séng can duoc tiép tuc
nghién clru va danh gia trong thoi gian toi, tir do
Jam tién dé cho cac danh gia chi tiét hon.

3.2. Panh gia thanh phan PAE trong nwéc
song Kim Nguu

Thanh phan PAE trong nuéc séng co lién
quan dén bién doi va tinh chit hoa Iy cua ting
PAE. Phan trim trung binh ciia cac PAE trong
cic mau nudc song dugc trinh bay trong hinh 3.
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Hinh 3. Phan tram trung binh ciia 6 PAE trong
cdc mau mede thang 4/2017 va thang 11/2017

Két qua cho thdy, phan trim trung binh cta 6
PAE khong c6 su thay d6i nhiéu theo thoi gian liy
mau trong nam. Tai cac vi trf tr M1 dén M5,
DEHP, DEP va DBP ¢6 phan trdm trung binh 16n
hon cic PAE con lai. DEHP ¢ phan trim trong
cac mau 16n nhat. Trong 6 PAE, DEHP duoc san
xudt véi khéi lwong 16n hon va tng dung nhiéu
hon so véi cac PAE khac. Do d6, ngudn thai ¢ kha
nang chita nhiéu DEHP hon, gop phan giy ra nong
d6 va phan trim DEHP trong mau 16n hon. DEP
va DBP thudc nhém PAE c6 khéi lwong phan tir
nho (Low molecular weight PAE, L-PAE), d hoa

tan trong nudc cao hon nhém PAE c6 khéi lwong
phan tr l1on (High molecular weight PAE, H-PAE)
nén dé hoa tan trong nudc. H-PAE lai ¢ xu huéng
tich tu nhiéu trong trAm tich do kha ning tich tu
sinh hoc cao. Két qua phén tich phan trim cac PAE
trong mau nudc song cho thiy ¢ su pht hop vé
tinh chat hoa Iy cia PAE va kha ning bién doi ciia
PAE trong moi truong.

Riéng tai vi tri M6, phﬁn tram cua DEHP lai
nho hon DEP va DBP. Su khac biét chi yéu giita
M6 v6i cic diém liy mau con lai 1a do hoat dong
cia NMXLNTYS. C6 kha nang 1a H-PAE (dién
hinh nhu DEHP, DOP) c6 tich tu trong can lo
lung 16n hon va bi xtr Iy qua cac cong doan cua
NMXLNTYS nhiéu hon so véi L-PAE, dan toi
két qua trén. Piéu nay can duoc tiép tuc nghién
ctru thém dé c6 cac danh gia chi tiét hon trén timg
cong doan xur Iy cia NMXLNTYS.

3.3. Panh gi4 rii ro do 6 nhiém PAE trong
nwéc song Kim Nguu

PAE da xam nhédp vao trong nudc song Kim
Nguu va tir d6 ¢6 kha nang lan truyén trong pham
vi rong. Panh gia rii ro do PAE trong nudc 1a can
thiét dé xem xét kha ning anh huong dén chat
lwong moi truong song Kim Nguu. Cac gid tri
MAC lya chon d6i v&i mot sb hop chat PAE trong
nudc song duogc trinh bay trong bang 4
(Verbruggen et al.,, 2001). Ttr d6 gia tri RQ tai cac
diém ldy mau dugc tinh va trinh bay trong bang 5.

Bing 4. Gia tri MPC ciia mdt s6 PAE

TT PAE MPC (mg/l)
1 DMP -0
2 DEP 3,7
3 DBP 10
4 BBP -
5 DEHP 0,19
6 DOP -

Chii thich: - khéng c6 dir liéu

Bing 5. Gia tri RQ ciia mdt s6 PAE trong miu nuéc song

PAE RQ thang 4/2017 RQ thang 10/2017
Gia tri nhé nhat | Gia tri lén nhit | Gia tri nhé nhat | Gia tri I6n nhit
DEP 0,0003 0,036 0,0003 0,0361
DBP 0,0001 0,006 0,0001 0,0079
DEHP 0,0001 0,774 0,0004 0,7742
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Két qua tinh RQ tir két qua & bang 5 cho thay
DBP tai tit ca cac diém Ay mau trong méi trrong
nuéc song déu ndm trong mirc i ro rat thap (RQ
< 0,01). DEP tai cac diém ldy mau nam trong
khoang tir rti ro rét thap dén rai ro thap (0,01 <
RQ < 0,1). Riéng DEHP tai da s6 céc vi tri déu
nam trong mirc i ro trung binh (0,1 <RQ < 1).

4. KET LUAN

O nhiém PAE trong nudc song Kim Nguu,
Ha Noi di dién ra & pham vi rong. Sau PAE dai
dién déu phat hién thiy trong cic mau nudc
song ldy vao cac dot thang 4/2017 va thang
10/2017. Mirc d6 6 nhiém PAE trong nuéc song
Kim Nguu cao hon so vo1 mot sb song tai Viét

A

Nam va trén thé giéi. Panh gia thanh phan 6

TAI LIEU THAM KHAO

nhiém PAE cho thiay, DEHP, DEP va DBP c6 ty
1€ phﬁn tram cao hon cac PAE con lai. Murc do
ri ro méi trudng do 6 nhiém PAE bién thién tir
rat thap dén trung trung binh, tuy thudc vao timg
PAE va diém ldy mau. PAE thuoc nhom chét
gay r6i loan ndi tiét, rat can duoc tiép tuc danh
gia dién bién trong thoi gian tiép theo.
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Abstract:
RESEARCH ON POLLUTION OF PHTHALATE ESTE (PAEs)
IN WATER OF KIM NGUU RIVER, HANOI

This research presents the results of a review of typical PAEs (6 PAEs indicator) of PAEs group in
water samples of Kim Nguu River, Hanoi. Results show that there is a wide range of PAEs
contamination. The 2sPAE concentration in the water sample ranged from 2.73 to 377.02 ug/l in
April 2018 and from 2.70 to 376.92 in October 2018. At most sampling sites, DEHP, DEP and DBP
had an mean percentage greater than the remaining PAEs. The level of environmental risk
increases from DBP (very low risk) to DEP (low risk) and DEHP (low to medium risk). Because of
the high concentration of PAEs in the environmental components, further studies on the
contamination of PAEs in the Kim Nguu need to continue.
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