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Tom tit:

Bisphenol A [4,4’- (propane-Z 2- dlyl)dlphenol BPA] 1a tién chat de tong hop nhlra cacbonat va epoxy dang duge st
dung rong rai tren thé gi¢i nho rng dung pho bién trong cudc song BPA dugc xep vao cac chit gay roi loan ndi tiét
va anh hwéng x4u t¢i sire khée con nguoi. Ngoai mot lwong nhé BPA ton luu trong cac loai nhya va chinh cac san
phim d6 sau khi sir dung, thai loai sé bi bé giy phén tir polymer 1am cho BPA c6 kha ning di vao méi trudng song.
DPé danh gia sy c6 mit ciia BPA trong mdi trueong nwéc mit tai Ha Noi, nhom nghién ciru da thu thap va phén tich
miu nwéc ciia mot s6 song hd tai trung tim thanh phd. Nong do trung binh ciia BPA trong 45 miu nuéc tai cic séng
hé 1a 76,8 ng/l, nim trong khoing 6,6-284 ng/l. BPA ghi nhin véi nong dd cao nhit ¢ xung quanh Nha may xir Iy
nwée thai Yén Sé (177 ng/l), tiép dén 12 ho Yén Sé (86,9 ng/l), cac song Té Lich, Nhué (~80 ng/l), Lir, Sét, Kim Nguu
(~60 ng/1) va thiap nhat tai ho Tay (20,1 ng/l). Nong d BPA dwoc ghi nhin thip hon nhiéu lan khi so sanh véi gia tri

khong giy anh huong (PNEC) téi sinh vt thiiy sinh theo quy dinh ciia Uy ban chau Au.

Tir khoa: Bisphenol A, Ha Noi, hd, nuée mat, song.

Chi 56 phén logi: 1.5
M dau

Nhua cacbonat va epoxy dang duoc st dung rong rai trén
thé gidi nhd tng dung trong nhiéu linh virc. Nhya cacbonat
la loai polymer bén nhiét, bén tac nhan moi truong va co
tinh chit co Iy cao nhu nhe, dan hdi, dé lép rap, dugc su
dung nhiéu trong cac dd dung sinh hoat nhu vo dién thoai,
may tinh, dia CD, dung cu thé thao, vat lidu cach dién cach
nhiét, chdng chay... [1]. Thém nita, nho c6 kha ning cho
anh sang truyén qua tot, nén nhya cacbonat dugc thay thé
kinh trong xay dung, 1am tdm lop iy sang, dd trang tri...
Nhuya epoxy duoc san xut trén quy mé cong nghiép tir nim
1947 véi tng dung quan trong la keo dan ky thuat va tao
mang son voi uu diém c6 kha ning bam dinh cao, d6 dai
chic, chiu mai mon, chiu dung méi hoa chat tot. BPA 1a tién
chét duogc su dung dé san xudt hai loai nhua phé bién néu
trén [1]. BPA ciing ting dugc st dung trong vat liéu lam
16p 16t cho hau hét cac thic dn va d6 udng dong hop (hop
stta cong thic dang 16ng danh cho tré so sinh). Lop 16t nay
¢ dic diém cung, nhe, bén, gilr cho cac hop thirc an va dd
uéng khoi bi 11 sét, kéo dai thoi han sir dung cua céac san
pham déng hop [2, 3].

BPA d3 duoc biét dén 1a chit c6 hai cho stc khoe con
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nguoi. Tu nam 2002, Hiép hoi an toan lwong thuce chau Au
(EFSA) da dua ra cac danh gia diu tién vé tic hai cia BPA
trén chudt [3]. Cac anh hudng stc khoe ciia BPA gay ra
nhiing thay d6i trong qua trinh phat trién hé than kinh, tién
liét tuyén & phdi thai, tré so sinh va tré con. Su tiép xuc véi
BPA ¢6 thé anh huong toi thay doi trong phat trién hanh
vi, chang han nhu ting dong; thém vao d6 nhiéu nghién
ctru cho thidy mdi lién hé giita BPA va bénh ting huyét ap,
tiéu duong tuyp 2 va bénh tim mach [4]. BPA dugc xép vao
nhiing chit giy rdi loan ndi tiét t& [4-6]. BPA dang dugc
thay thé boi cac hop chét kém doc hon va bi cAm cé trong
cac chai nhya, dung cu dung dd an, dd uéng va dac biét
khong dugc c6 trong chai dyng sita cia tré em [7].

Hai loai nhya cacbonat va epoxy dugc su dung rong rai
trong cudc séng nén mot lugng nho BPA s¢€ ton luu trong
céc loai nhya nay. Nguy hiém hon, chinh céc san pham do
sau khi sur dung, thai loai s€ bi bé gdy phan tir polymer, lam
cho BPA c6 kha ning di vao méi truong song, dic biét 1a
moi trudng nude va nude ngam [7]. Bé danh gia sy c6 mat
ctia BPA trong nudc mat tai Ha Noi, ching t6i da thu thap
va phan tich mau nudc cla cac song Nhug, To6 Lich, L, Sét,
Kim Nguu doan di qua trung tdm Ha Noi va cac ho Tay, Yén
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Abstract:

Bisphenol A (BPA) is a precursor chemical to produce
polycarbonate plastics and epoxy resins that have been
widely used in the world with many essential daily
applications. BPA is considered one of the endocrine-
disrupting chemicals in animals, which causes harmful
effects on health. Besides, BPA originates from resins
and consumer products after use has been released into
the environment. To assess the contamination level of
BPA in surface water, this study collected and analysed
water samples from rivers and lakes in the centre of
Hanoi. The average concentration of BPA in 45 surface
water samples was 76.8 ng/l (6.6-284 ng/l). The highest
concentration of BPA was found at the surrounding area
of the wastewater treatment plant in Yen So (177 ng/l),
followed by the Yen So lake (86.9 ng/l), To Lich and Nhue
rivers (~80 ng/l), Lu, Set, Kim Nguu rivers (~60 ng/l) and
the lowest level in West Lake (20.1 ng/l). The BPA levels
in surface water were much lower than the predicted no-
effect concentration (PNEC) which is used to assess the
environmental risk to protect the aquatic organism from
the European Union.

Keywords: Bisphenol A, Hanoi, lake, river, surface water.
Classification number: 1.5

TAP CHI

"32:2:: o Nam 63(11DB) 11.2021
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S&. BPA trong mau nuéc dugc chiét pha ran st dung cot pha
dao va phan tich trén thiét bi LC-MSMS. Két qua phan tich
s& duoc sir dung dé danh gia mirc do anh huong cua BPA t6i
céc sinh vt thiy sinh ciia cac song, ho nay thong qua ndng
do du doan NPEC dbi véi BPA.

Vat liéu va phuong phap nghién ciu
Thu thip miu nwéc

18 mau nudc mat duge léy tai cac song Nhué (doan chay
qua trung tam Ha N¢i), T6 Lich, Lu, Sét va Kim Nguu;
9 mau nudc duoc léy tai hd Tay va 14 mau nuéc tai hd
Yén S¢; cung véi 4 mau nude duoge thu thap xung quanh
Nha may xir Iy nudc thai Yén S& trong ndm 2020. Cac mau
nuée duoc lay bang gau ldy mau & d6 sdu 0-30 cm. Méu
nude duge bao quan ¢ 4°C sau khi ldy mau va tai phong thi
nghiém. Céc diém ldy mau duoc thé hién ¢ hinh 1.
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Hinh 1. Vi tri ldy mau nwéc tai cac séng, hd trén dia ban thanh
phé Ha Néi.

Héa chit

Chat chuan BPA ciia hang TCI (Nhat Ban) dugc pha
trong dung moi metanol loai HPLC cua hang Merck (Pc).
Cac dung moéi etyl axetate, H,SO,, dung dich NH ,OH tiéu
chuan phan tich (pa) cua hang Merck (Buc). Cot chiét pha
ran Lichrolut PR-18 v&i 500 mg chat hip phu va thé tich
¢t 3 ml (Merck, Ptic). Mang lgc thuy tinh Whatman GF/F
0,45 um va mang nylon 0,2 um cua hang Vertical dugc str
dung dé loc mau trude khi xir Iy va trude khi bom mau vao
thiét bi phan tich.

Phdn tich

Mau nude duoc xir 1y theo quy trinh duwa trén coéng bd
cua Li va cs (2010) [8] c6 su diéu chinh, dugc tom tit nhu
sau: 500 ml nudce dugc loc qua mang loc thuy tinh Whatman
GF/F dé loai cac cin lo ling. Mau nuéc duoc chinh pH vé 3
bang dung dich H,SO, 4 M va thém 50 ml methanol, sau d6
cho qua c6t C18 da duoc hoat hoa (véi methanol va nudce)
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v6i toe do khoang 10 ml/phut. Cot chiét chira chat phan tich
tiép theo duoc lam kho bang bom hut chan khong. Chat
phan tich duoc rira giai bang 8 ml etyl axetat. Dung dich
rira giai dugc ¢6 vé 1 ml va loc qua mang loc nylon 0,2 um
trude khi BPA duoc phan tich trén thiét bi sic ky long vai 2
1an khéi phd, Nexeza LC- MS/MS 8040, Shimadzu. Thiét bi
sdc ky 1ong st dung cot pha dao C18 (2,1x150 mm, 2,7 pm)
ciia Hang Phenomenex ghép ndi vai cot bao vé C18 (2,1x20
mm, 5 pm) cua Agilent. Cac diéu kién van hanh thiét bi cu
thé nhu sau: nhiét d6 16 cot 40°C; pha dong metanol va nudc
Mili-Q chtra 1% dung dich dém NH,OH dugc chay theo
chuong trinh gradient dung moi; ché do ion hoéa phun dién
tor ion am ESI(- ) v6i toe d6 khi phun swong 3 I N ,/phut va
khi lam khé ¢ toc 6 15 1IN ,/phut; khi Ar dugc sir dung lam
khi ion hoa hoc (CE) phan manh ion me (m/z 226,95) thanh
cac ion thir cip duoc cung cAp tai ap suét 230 kPa. Thé va
manh pho cua ion thir cip ciia BPA duoc trinh bay ¢ bang 1.

Bang 1. Cac théng sé khéi phd phan tich BPA.

Ion me (precussor) Ion con (product ion) Thé Q1 Thé CE Thé Q3
(\4)

(m/z) (m/z) (\4) (\4)

226,95 211,95% 16,0 17,0 19,0
226,95 132,90 16,0 25,0 21,0
226,95 210,95 15,0 29,0 19,0

*: manh ion dinh lwong.

Puong chuan BPA dugc lap trong khoang nong d6 1-200
ng/ml, v6i 7 diém c6 hé sd tuyén tinh ciua duong chuan
R2>0,995. Phan tich mau tréng va thu hdi luén duge thue
hién cung mot mé mau. Gidi han dinh lugng cuia BPA trén
nén mau nudc song 1a 4 ng/l. S liéu nong do BPA cua cac
song ho Ha Noi duoc phan tich bang phan mém théng ké
SPSS Statistic, IBM.

Két qua va thao luan
Néng dp BPA trong nwéc hé Tay va Yén S¢

Nong d6 trung binh BPA trong nude hd Tay tim thdy 1a
20,1+10,6 ng/l (khoang nong do6 6,6-38,2 ng/l) con gia tri
trung binh trong nudc hd Yén S¢ cao hon 4 1an 13 86,9+61,2
ng/l (32,8-272 ng/l) (bang 2). Két qua nay cho thay, hd Yén
S& ¢ tiém niang 6 nhidém cac chat hiru co nhu BPA cao
hon h6 T4y do hd ndy nam & phia nam thanh phd, noi cubi
ngudn cua cac song thoat nude trong ndéi d6 Ha Noi (T
Lich, L, Sét va Kim Nguu). Nudc cua cac song nay mang
theo nuwdc mua, nudc thai sinh hoat chua xtr y, mot phan sé
dugc dan vao Nha may xir Iy nude thai Yén S va mot phan
s& duogc dan truc tiép vao hd Yén S&. Thém vao dé, nudce
thai sau xur Iy cua Nha may xu ly nude thai Yén So s€ chay
vao ho. Nude da xur ly ctia Nha may dugc thu thap tai mdt
s6 diém xung quanh nha méay da phat hién thdy BPA cao hon
(trung binh 177 ng/l) gip 2 14n so v&i BPA trong nudc hd
Yén So. Nhu vay, nudc da xu ly cua Nha may xu Iy nude
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thai sinh hoat 12 nguon chira chat 6 nhiém BPA c6 thé xuat
phat tir nudce thai dau vao hodc phat sinh chinh trong qua
trinh xtr 1y.

Bang 2. Két qua ndng do BPA (ng/l) tim thay trong cac mau nwéc
hé.

. Sé mau Trung Dléch Gidtri Giatri
DPia diém () binh chuin 16n nhit nhé nhit
(mg) (g (gl (ag)
Hb Tay 9 20,1 10,6 38,2 6,6
Ho Yén So 14 86,9 61,2 272 32,8
St gl IR oty 177 739 284 124

xu ly nudc thai Yén S&

Nong d6 BPA trong nudc tai hd Yén So va xung quanh
hd gan turong dong voi ndng do BPA trung binh 157,07 ng/l
trong hd Thai Hd, Trung Qudc [9]. BPA trong hd Tay cia
Viét Nam tuong duong voi ndng dd PBA trong hd Tay, Vil
Han, Trung Qudc [10] nong d6 BPA trong khoang khong
phét hién dén 37,1 ng/l.

Nong d¢ BPA trong nwéc tai mét sé séng chdy trong
thanh pho Ha Ngi

BPA trong nudc mit cia mot sd song trong ndi d6 Ha
Noi dao dong trong khoang 40,9-122 ng/l. Nong do BPA
trong nude song Lir, Sét va Kim Nguu kha trong dong nhau
(60-70 ng/1). Nong d6 BPA cao hon & khoang nong do 80
ng/l tai song Nhué¢ va To6 Lich, hai con séng nay rong hon
nén kha ning chtra nude thai d6 thi s& nhiéu hon va nhiéu
nguén thai d6 vao hon. BPA tai nudc mat song Lur, Sét, Kim
Nguu va Té lich khong ¢ sy dao dong tai cac diém ldy
mau. Su dao dong néng d6 BPA nhan théy kha 13 ¢ diém
dau (40,9 ng/l) va cudi ngudn (122 ng/l) ciia song Nhugé. Két
qué phan tich phuong sai (ANOVA) cho thay, ndng d6 BPA
trong nudc tai cac con song trong ndi do kha twong dong
(p>0,05) (bang 3).

Bang 3. Két qua ndng do BPA (ng/l) tim thay trong cac mau nwéc
sbéng.

o S6miu Trungbinh DJ léch chuén  Gid trilén  Gid tri nhé
Dia diém ] : :

(n) (ng/l) (ng/l) nhit (ng/l) nhét (ng/l)
Song Nhug 6 80,0 316 122 409
SongToLich 5 81,3 79 89,3 69,8
Song Lir 3 643 35 69,3 58,5
Song Sét 3 68,8 55 724 654
Song Kim Nguu 1 67,5

Nghién cttu cia Le Thi Minh Tam va cs (2016) [11] vé
du luong mat ) hop chét gay r6i loan ndi tiét trong nudc
mit tai song Pong Nai va Sai Gon da ghi nhan nong do BPA
trong kénh rach tai trung tdm thanh phd 1a 24,8-66,8 ng/l.
Mot sb séng nhu Sinos, Brazil c6 nong do BPA tir khong
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phat hién téi 517 ng/l; 3 song & mién nam An Do c6 BPA
trong khoang 2,8-136 ng/l; song & Trung Qubc c6 BPA
27,95-565,40 ng/l [5]. Dé so sanh ndng d6 BPA trong nudc
song cua ndi d6 Ha Noi voi cac con song tai cac thanh phd
trén thé gidi can co thém dir liéu Ve cac ngudn nudc cung
cép cho song ciing nhu dic diém vé luu luong, dong chay...

So sanh no;ng do BPA trong nwdc mdt tai song va hé
Ha Nji

BPA duoc tim théy tai tAt ca cac mau nude cua hé théng
song hd Ha Noi da thu thap va phan tich, cac s6 liéu chi tiét
dugc biéu dién trong hinh 2. Trong két qua nay, nong do
BPA trong nu6c hd Tay 1a thdp nhat. HS Tay co dién tich
5,3 km?, nam & phia tay bic ctia Ha Noi, chira luong nudce
khéng 16 ¢6 nhiém vu diéu hoa khong khi ctia thanh phd. Ha
Nbi v6i hé théng song ndi d6 gan 70 km, bao gdm cic song
Nhug¢, T6 Lich, Lur, Sét va Kim Nguu cé nhiém vu thoat
nude cho thanh phd. Lugng nudec mua va nude thai d6 thi
dang cung chay trén cac con song nay. Hién nay, Ha Noi c6
7 nha méay xir Iy nudc thai nhung chi giai quyét duoc 22%
nudce thai do thi, con 78% luong nudce thai dang dd truc tiép
ra moi truong. BPA da duoc tim thiy kha phd bién va chiém
thanh phan ndi troi trong nhom cac chat déo hoa co trong
nude thai d6 thi cta nhiéu nghién ciru trén thé gidi [4, 12,
13]. Tai nhitng con séng chay trong nodi do Ha Noi, vé co
ban nng do trung binh ciia BPA 1a tuong duong nhau (phan
tich phuong sai vé sy tuong dong nhan duoc - p>0,05), chimg
t6 ngudn nudc thai sinh hoat la ngudn 6 nhidm chinh. Piém
dang ghi nhan & day 1a nong o BPA tai ho Yén S va xung
quanh Nha may xur Iy nude Yén S¢ cao hon trong nudc mat
ctia ho T4y va cac song thoat nude. Nha may xir Iy nude
thai Yén S& duong nhu khong c6 kha ning xur Iy chat gy
roi loan noi tiét to nay va con la noi tich ty, phat tin BPA.
Mot sé nghién ctru dd cho thdy kha ning xtr Iy hop chit
BPA 1a tuy thudc vao cong nghé xu Iy nudc thai [4], BPA
dugc loai bo phan 16n do phan huy sinh hoc [12] trong moi
truong hiéu khi [4]. Dé hiéu rd hon kha niang xur Iy BPA tai
nha méy xir Iy nudc thai d6 thi Yén So can c6 nhing nghién
ctru tiép theo.

300

250

Nong do BPA trong nudc (ng/I)

Ho6 Tay HO Yén Quanh
So NMXL Nhué Lich Kim

Song Song T6 Song Lir Song Sét Song

nude YS Nguu

Hinh 2. Néng d6 BPA trong nwéc mét séng hé Ha Noi. NMXL: Nha
may xt ly; YS: Yén Sé.
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Dadnh gia mirc dp nguy hai doi véi hé sinh thai nuwéc

Viéc danh gia mirc d6 nguy hai ciia mot chat téi hé sinh
thai moi trudng nudc duge xem xét trén co sd chat do phat
thai vao moi truong nudce cd nam trong giGi han an toan
v6i hé sinh thai hay khong. Thong thuong, mic d6 nguy
hai nay 1a ty s6 khi so sanh nong do thuc té ciia chat quan
tam (MEC) voi nf”)ng d0 PNEC duoc du doan trude caa no.
Déi véi BPA, nam 2008, Uy ban chau Au da dua ra gia tri
PNEC 1a 1.500 ng/l dé bao vé cac sinh vat trong moi truong
nudce [5]; BO Moi truong Nhat Ban dua ra PNEC 1a 11 pg/l
[14] va nhiéu tai liéu dua ra cac gia tri cho ting loai cy thé
nhu 6¢ sén, lodi giap xac hay au trung... [5]. Ty sé MEC/
PNEC duogc goi la thuong sé rui ro (RQ). Néu RQ<O0,1:
mdi nguy hai thip, nghia 1a c6 thé chip nhén; 0,1<RQ<I:
mdi nguy hai trung binh, can nhimg diéu tra thém; RQ>1:
mdi nguy hai cao, cdn ¢6 nhitng dénh gia chi tiét. Dya trén
gia tri PNEC cua chiu Au, két qua BPA trong nudc mit
thudc hé thong song ho Ha Noi cho gi tri RQ trung binh 1a
0,050<0,1, twong tng voi BPA hién tai co mbi nguy hai thép
dbi v6i sinh vat trong nudc mit ciia song ho. Tuy nhién, c6
1/14 mau tai khu viuc hd Yén S& va 2/4 mau xung quanh
Nha may xtr ly nude thai Yén So co gia tri RQ>0,1 (0,112-
0,189), nhung khong c6 mau nao cé gia tri RQ>1. Chiéu
theo chi dan tiéu chuin méi trudng ctia Canada [15] cho
nude mit (ndng do BPA 1a 3.500 ng/l) thi ndong do6 BPA
trong nudc mit cia hé thdng thoat nuéc song hd Ha Noi
thap hon nhiéu. Tuy nhién, day chi 1a d4nh gia cho mot hop
chat don 1é, trén thuc t& con phai tinh dén ca nhom chét
Bisphenol véi dic tinh twong tyr BPA ¢6 ton tai trong moi
truong nudce.

Két luan

BPA dugc tim thy trong tit ca cac mau nudc duge thu
thap tai cac song, hd thudc hé théng thoat nudc trong thanh
phé Ha Noi, noi tiép nhan nudc mua, nudce thai d6 thi cua
thanh phé da dugc xu ly va chua dugc xu ly. BPA dugc
tim thdy cao nhat tai ngudn thai tir Nha may xir 1y nuéc
Yén So, tiép dén 1a hd Yén S6 noi tiép nhan ngudn nude
sau khi xur Iy cia nha may. Cac con song trong ndi dé nhu
T6 Lich, Nhug, Lir, Sét, Kim Nguu ¢6 ndng do BPA trong
nuéc mat kha twong dong nhau. BPA duoc phat hién thay
thap nhét tai ho TAy ciia Ha Noi. Ngudn phat thai chinh BPA
vao nudc cua cac song, hd Ha Nai 1a do nude thai do thi,
gém nudc thai sinh hoat va san xuat ciia thanh phd. Nong
d6 BPA trong tit ca cac mau nudc thap hon nhiéu lan gia
tri PNEC t6i sinh vat thay sinh cta cac nuéc chau Au. Tuy
nhién, can ¢ nhitng nghién ctru md rong hon cho nhiéu doi
tugng chit thuéc nhom Bisphenol trong mdi trudng nude
mat ctia Ha Noi.
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