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Tom tit:

Nghién cu'u danh gi hién trang Bisphenol A (BPA) trong méi trwdmg trim tich tai khu vue tiép nhin nuéc thai tir
bii chdn lip ric Phudéc Hiép trong 7 thing (thang 4,5,6,7, 11, 12/2017 va 01/2018), bao gom 4 vi tri. Phuwong phap
phién tich dug'c str dung Ia phuong phap chiét pha rin (SPE) két hQ‘p voi phwong phap sic ky léng hi¢u ning cao
(HPLC) - diu do khoi phé (MS). Két qui thu du‘g‘c trong cic miu trim tich deu phat hién nong i ] cua BPA dao
dong tir 18,56-80,36 ng/g tai 4 vi tri khao sat. Nong d$ BPA c6 xu huéng thay ddi nhe tai cac vi tri 1dy miu theo thoi

gian va khong gian do sy tich lily BPA trong mdi trudng.
Tir khda: BPA, trim tich.

Chi sb phin loai: 1.7

Dat vén @

BPA duoc cho 14 chét gy réi loan ni tiét td, 1a nhimg hop
chét duge sir dung nhléu trong dan dung va cong nghiép hd tro
cho cac nganh san xuat nhu: y khoa, nhya PVC, bao bi dung
thure pham chét héa déo... Tuy nhién, BPA khong c6 lién két
héa hoc v6i cac thanh phén chinh trong san phim, nén sau thoi
gian sbng clia san phdm, ching c6 kha nang xam nhép vao moi
tredng nudc va tram tich qua sy ton luu cia ching trong nudc
thai sau xur ly [1]. Nam 2015, san lugng BPA trén thé gidi dat
5.4 trigu tin va tiép tuc ting trong nhing nam tiép theo do kha
nang (mg dung cao trong san Xuat cong nghi€p va dan dung.
Tuy nhién, nhiéu nghién ctru cho thiy BPA c6 thé gay sdy thai
[2], r6i loan chirc ning tinh duc va suy giam tinh tring & nam
gi6i [3], ung thur tuyén tién liét [4, 5], gdy ung thu vi & phu
nir [6], 14 nguyén nhan ctia bénh tiéu dudng va bénh tim mach
[7] & nhitng ngudi bi phoi nhiém. Do vay, BPA gin day da thu
hit dwgc sy quan tam déc biét cua gidi khoa hoc, cac co quan
quan Iy va cong dong vi san lrgng san xudt 16n, sir dung rong
rdi trong nganh cong nghlep chét déo, gay anh huémg dén sire
khoe con ngudi va méi truong [8].

Mac khac, chén lap khong phan loai la mot phuong phap xir
Iy chét thai rin (CTR) kha pho bién tai Viét Nam, cac san phim
c6 chira BPA sau chu ky séng s& bi dem chén 1dp tai cac bi rac.
Mbi trudmg trong cac 6 chon lap rat thuan lgi cho viéc phéng
thich cac hop chat BPA vao méi truong thong qua nude ri rac.
Khi nuéc ri rac sau xir ly dwoc xa thai vao mdi truong nudc.
horp chat nay dé dang tich liiy trong trAm tich bé mat day song
va céc sinh vat nhu tdm, c..., la mot tdc nhan gian tlep gay anh
huong dén stic khoe con ngudi va méi trudng.
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Trén thuc té, BPA trong moi truong, dac biét 1a trong trdm
tich day chua dugc quan tam nghién ciru nhiéu tai Viét Nam...
Hién nay & Viét Nam chura c6 quy dinh nao vé nong do BPA
trong nudc thai nhung chiing ta khéng thé bo qua nhimg rii ro
tiém 4n cua chiing ddi véi méi truomg va sirc khoe con nguoi.
Do d6 nghién ciru vé “su tich liy BPA trong tram tich khu vyc
tiép nhan nudc thai sau xir ly bai chén ldp Phuéc Hiép” dugc
thie hién nham cung cép va b sung co s& dit liéu khoa hoc vé
6 nhiém cac chét hoa déo trong méi trudmg trdm tich do hoat
dong chon Vp chit thai tai TP H6 Chi Minh.

Phugng phap nghién ciu
Vi tri ldy méu

Théng tin vé cac vi tri ldy mau dwoc trinh bay nhu trong
bang 1 va hinh 1.

Bang 1. M6 ta vi tri 1dy miu khu vuc nghién ciu.

STT Kyhifu Méta

| ™ Thuong ngudn kénh Thdy Cai - cich khu vyc tiép nhan
nuée thai 700 m vé phia thugng ngudn

2 K15 Kénh 15 - khu vire tiép nhén nuéc thai tir bai chon lap

3 HNI Ha nguon kénh Thay Cai - cach khu virc tiép nhan nudc thai
100 m vé phia ha ngudn

4 HN2 Ha nguon kénh Thay Cai - cach khu vyre tiép nhan nudc thai

800 m ve phla ha nguon

Mau duorc thu trong bén thang mua mua (thang 4 5 6
va 7/2017) va 3 thang mua kho (thang 11, 12/2017 va thang
1/2018). Khoang thoi gian ldy mdu 13 vao budi sang, bit
dau tir 8 gio.
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Abstract:

The objective of this study was to quantify the level of
Bisphenol A (BPA) in sediment of the area receiving
effluents from Phuoc Hiep landfill during 7 months
(4, 5, 6, 7, 11, 12/2017 and 01/2018). The solid phase
extraction (SPE) combined with high-pressure liquid
chromatography (HPLC) - mass spectrometry (MS) was
used to analyse the target compound. The results showed
that BPA concentrations were found in all of samples,
ranging from 18.56 to 80.36 ng/g. BPA level tended to
vary slightly through time and space between sampling
sites due to the accumulation of BPA in the environment.

Keywords: BPA, sediment.
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Hinh 1. Mé ta vi tri lay mau tai khu viic nghién ciu.
Phuong phap liy mau va bio quéin mau

- Méu biin dugc lay theo hudng dan dam bao cht luong lay
mau va xu ly mau theo TCVN 6663-13:2015. Ding dung cu
lay mau bun dam bao lay mau ban la dai dién nhat.

- Moi mu lay voi khéi lwgng 0,5 kg, cho mau truc tiép vao
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thi ziplock nhom khong chira BPA bang dung cu ldy mau bin
Wildco Instruments ciia M.

Thiét bi va héa chit

- Mdy HPLC Agilent 1200 ghép ndi véi diu do MS
micrOTOF QII cia hing Bruker - My str dung cdt Eclipse
XDB-C18 (4,6x150 mm, 5 um, Agilent - My).

- May dong kho VaCo 2 (Zirbus - Biic).
- May ly tim Mikro 200r (Hettich - Dirc).
- COt SPE Florisil (1 g-6 ml) (Sigma Aldrich - Dirc).

- Chuan géc BPA (Sigma Aldrich - Pire), do tinh khiét
>99%.

Phwong phdp phan tich

Xir Iy mau: miu bun sau khi dem vé duoc dong nhit trong
coc thiy tinh dé dam bao miu duoc dai dién nhat, sau do tién
hanh déng khé, roi ray qua riy 0.5 mm. Cén 2 g mau bun da
qua ray vao lo vial 22 ml, thém 10 ml dichloromethane (DCM)
va chat chuan goc BPA, rdi dem di danh vortex, tiép theo danh
siéu dm. Mau bin sau siéu 4m duoc ly tim véi toe do 2.000
vong/phut trong 2 phat i it phn dung dich phia trén cho vao
lo vial nau khac, lap lai thi nghiém 3 lan.

Lam sach va chiét tdch: dung dich sau ly tim duoc lam
sach bang h¢ thong chiét pha rin trén cot Florisil véi hon hop
dung méi DCM/Methanol (MeOH) (95/5). Sau d¢ duoc rira
giai bang h¢ dung moi DCM/MeOH 95/5. Dung méi sau rira
giai dugc thdi khé bang khi nitrogen 99,999%, hoa tan lai bing
I ml MeOH cho vao vial danh siéu am roi loc qua mang loc
0.45 um, sau do phan tich bing may LC/MS.

Phdn tich mau: BPA dugc xdc dinh bang hé théng sic ky
long siéu cao dp Agilent 1200 (USA) ghép ndi hé thong khoi
ph6 MS phan giai cao micrOTOF-QII Bruker Daltonic (D).
Céc dir liéu dugc xir 1y trén phan mém Data Analysis (Bruker,
Dirc). Pha tinh 1a cot Eclipse XDB-C,, (4,6x150 mm, 5 um),
ﬁu'(,TC‘ on nhiét ¢ 40°C. Hinh 2, hinh 3 va bang 2 cho biét théng
tin vé manh dinh tinlj va dinh lugng BPA cling nhu sic ky do
cua BPA chuén va mau.
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Hinh 2. Sdc ky dé va phd MS cta chudn BPA 10 ppb. (A) Cuiing
dd manh 226,9/211,8 va cuting do manh 226,9/132,9. (B) Sic
ky do manh 211,8 amu. (C) Sic ky dd manh 132,9 amu.
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Hinh 3. Sdc ky db va phé MS clia mau. (A) Cuding do manh
226,9/211,8 va cuong do manh 226,9/132,9. (B) Sic ky db
manh 211,8 amu. (C) Sic ky dé manh 132,9 amu.

Bang 2. Thong s vé manh dinh tinh va dinh lugng BPA.

Thai gian luu (phat)  lon dinh lwgng (m/z)  lon dinh tinh (m/z)

BPA 825 2118 1329

Pha djong: chuong trinh pha dong duge thuc hién theo
bang 3 tai toc dé dong 0.5 ml/phit. Trong d6, pha A la dung
dich nude khirion chira 0,1% acid formic va pha B la MeOH
chira 0,1% acid formic.

Bang 3. Chuofng trinh pha dong trén cgt C18.

% Pha A*

Thm glan (phit) %Pha B*

0 - _;0 5() -
6 20 80

7 0 100

12 0 100

(+): tinh theo % vé thé tich.

Dam bao va kiém sodt chat heong: nghién ctu ciing tién
hanh qua trinh dam bao va kiém soat chdt lugng thong qua
danh gia mau trang glm han phat hi¢n, gioi han dinh lugng cua
phuong phap, miu trang va hiéu suat thu hoi (bang 4).

Bang 4. Thong tin vé LOD, LOQ va hi¢u suat thu hdi hgp chat
BPA.

Hop chét LOD (pg/g)

BPA 465

LOQ (pg/g) HSTH (%)
1.550 93

LOD: Limit of detection (giti han dinh tinh); LOQ: Limit of quanlllatum
{pidi han dinh lugng); HSTH: hiéu suat thu hoi.
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Keét qua va thao luan

Hién trang nong djo BPA trong mdi truong tram tich
kehu viee nghién ciru

Tai 4 vi tri nghién ctru, 28 mau dugce thu trong 2 mila mua
va mia khé dé dénh gia so b sy bién thién néng do BPA
theo khéng gian va thoi gian trong tram tich tai khu vuc.
BPA dugc phat hién trong tat ca cac mau thu duoc tai cac
vi tri lz"iy mau (tan suét phat hién 100%), c6 gia tri dao dong
tir 18,56-80,79 ng/g. Nong dé trung binh qua céc thang cua
BPA tai TN, K15, HN1 va HN2 ¢6 gia trj trung binh tuong
tng 1a 23,7543.6 ng/g.dw, 47,50£14,1 ng/g.dw, 6491145
ng/g.dw va 53,69+12.1 ng/g.dw (bang 5 va hinh 4).

Béng 5. Ndng do trung binh BPA theo khéi lugng kho (ng/g.dw)
trong tram tich tai khu vuc nghién ciu.

Vi tri Nong dj trung binh Max Min
TN 23,75£3,6 2845 18,56
K15 47,50+14.1 65,33 28,36
HN1 64,91+14,5 80,79 47,66
HN2 53,69+12,1 69,61 40,54
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Hinh 4. Néng dd BPA trung binh trong trdm tich tai khu vuic tiép
nhén nudc thai bai chén I1dp Phudc Hiép.

Su hién dién cua BPA trong tram tich di duoc nhiéu
nghién ctru cong bd trén thé gisi. Két qua nong do BPA
tai khu vuc tiép nhan nudce thai cua nghién ctru nay kha
cao so voi trong trdm tich mai tai mot con song ¢ Canada
co gid tri 0,09-9,5 ng/g [9] va tai Buc - Wiirttemberg ¢d
gia tri 0,5-15.0 [10]. Bén canh do. trong nghién ciru cua
Pojana va cong sy [11], BPA dugc phat hién trong tram tich
song ¢o gia tri dao dong kha lon, tor 2,1-118 ng/g.dw. Trong
mét cude khao sat vé stre khoe ran san hd & Okinawa, Nhit
Ban, nghién ctru da chi ra ndng dé BPA trong trdm tich tai
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khu vue nay dao dong tir < LOD dén 6.8 ng/g, thap hon so
voi khu vue tram tich séng trong thanh thj (<1,2-22,0 ng/g)
[12]. Su khac biét ndng do BPA trong tram ticl? p}ién ét‘]h
ngudn 6 nhiém BPA trong méi truong nudce ¢b thé bit ngudn
tir nhitng hoat dong khac nhau, nhu trong nghién ctru nay la
tir hoat déng chon lap chat thai, trong nghién ctru [9] va [10]
c6 ngudn goc tir hoat dong cong nghiép va do thi,mnghién
ctru [12] ¢6 ngudn gdc tir cdc qua trinh vén chuyén BPA
trong tu nhién tir noi khac dén. Hon nira, nhitng dac tinh d,ia
chit - thiy van tai mdi khu vure khéc nhau sé anh hudng dén
kha nang hép phu, sa ling va phan hiy sinh hoc ctia BPA,
tao ra sur dao dong 16n vé nong do chat 6 nhiém gitra cac khu
vire khac nhau trén thé gioi.

Sw phian bo BPA trong tram tich theo khong gian va
thoi gian

Hinh 5, biéu dién néng do BPA trong tram tich tai khu
vue lay mau trong 7 1an khao sat, cho thay ndng dé BPA co
su dao dong nhe theo khong gian va thoi gian. Nhin chung,
tai thugng ngudn kénh Thay Cai, BPA duoc phat hién c¢6 gia
tri thép nhit so véi ba vi tri con lai, thz‘ip hon 2 1an so voi Vi
tri K15, diém tiép nhan nudc xa thai tir bai chén ldp. Diéu
nay cho thay luén c6 mét lugng nho BPA ton tai trong méi
truong tram tich, ching to BPA ¢6 thé duoc van chuyén tir
nhiéu nguén phat sinh khéc nhau di vao méi truong nudc va
sa ling tai khu vuc nghién ctru.

Tai vi tri tiép theo, ndng do BPA ¢6 xu hudng tang nhe,
tang trung binh khoang 1,3 lan tai HN1 so véi K15, va BPA
dat gia tri cao nhat vao thang 12/2017 (80,79 ng/g.dw). Tai
HN2, néng dd BPA ting 1,1 lan so véi tai K15, hodac giam
1,2 1an so v&i HN1 (hinh 4),

Diéu nay xay ra co thé do Log Kow cua BPA ¢6 gid tri
tir 2.2-3.4, nén BPA c6 khuynh hudng hép phu vao cac hat
ran lo ling va sa lang vao tram tich véi mot luong trong
dbi. Bén canh dé, BPA khong c6 su phan huy sinh hoc trong
dat & diéu kién ky khi trong sudt 70 ngay va trong cac tram
tich ctra séng o diéu kién thiéu khi trong 120 ngay [13], do
vay v&i diéu kién moi trudng ky khi hay thiéu khi trong
tram tich tai kénh 15 va kénh Thay Cai, BPA bén trong mat
khoang thai gian kha lau. Tong hop két qua phan tich va
thdng tin vé tinh chat cua BPA cho thay, BPA c6 kha nang
tich Iy trong trdm tich tai khu vuc nghién ciru do qua trinh
phan huy cua ching c thé xay ra chdm hon so v6i qua trinh
hap phu va sa ling trong tram tich,
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Hinh 5. Dién bién ndng do BPA theo khéng gian va thoi gian
tai cac vij tri.

Nhin chung, tai khu vuc tlep nhan nude thai sau xir ly cia
bai chén lap Phudc Hiép, nong do6 BPA trong tram tich co
tang nhe theo thoi gian tai vi tri K15, HN1 va HN2. Nguyén
nhdn ¢6 su tang Ién néy la do su tich Ity BPA theo thoi
gian tir nuoc thai vao trdm tich day khu vye tiép nhan. Tuy
nhién, nong do BPA c6 giam dot ngdt vao thang 6 tai K15
con 28,36 ng/g, giam 1,6 lan so voi thang 5/2017 (44,17
ng/g) tai cung vi tri. Nguyén nhan 1a do vao thoi didm diu
thiang 6, Cong ty Méi trLr(mg 1 d6 thi ¢6 tién hanh nao vét bin
tai khu vuc nay, lam cho ndng do BPA bi giam xudng mot
cach déng ké. Bbi véi vi tri thuong nguon két qua phan tich
khong cho thay chiéu huorng thay d6i ndng do BPA theo thoi
gian rd rét, tuy nhién nong do BPA trung binh trong tram
tich bé mat vao mua khé cao gdp 1,5 1an so v6i mia mura.
Diéu nay co thé do vao mua kho, toc do dong nude chuyén
dong trong kénh rit cham, do dé. kha ning BPA bi dong
nude van chuyén dén nhiimg noi khéc hau nhu rat it, cho nén

lam tang kha nang, tich Ity cua BPA trong trim tich tai tirng
dia diém lay mau.

Két luan

Két qua phén tich ban déu cho thdy ¢d sir tdn tai cua BPA
trong moi trudng tram tich bé miét khu vue nghién ciru. Hoat
dong cua bai chon ]ap da dong gop mot phan déng ké vao o
nhiém BPA trong trim tich khu vue tiép nhan nudce thai, Su
tich Iy BPA ¢6 dao déng nhe theo thoi gian va khong gian.
Hoat dong nao vét bun tai kénh tiép nhan nuée thai tir bai

chon lap dinh ky 1a can thiét nhim giam thiéu sy tich lay
BPA trong méi truong tram tich.

LO1 CAM ON

Nghién ctru nay duge thuc hién véi su hd tro tai chinh
cua So KH&CN TP H6 Chi Minh: trang thiét bi cua Khoa
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M@i truong (Trudng Dai hoc Khoa hoc Ty nhién, Dai hoc
Qudc gia TP H6 Chi Minh). Céc tic gia xin tran trong cam
on.
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