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Tém tit:

Nghién ctru danh gi hi¢n trang Bisphenol A (BPA) trong mdi trwdng trim tich tai khu vue tiép nhan nuée thai tir
bai chon lép rac Phwoc Hi€p trong 7 thang (thang 4, 3, 6,7, 11, 12/2017 va 01/2018), bao gf)m 4 vi tri. Phwong phap
phén tich dwge st dung 1a phuong phap chiét pha rin (SPE) Kkét - hop VO’l phuong phap sac ky 16ng hiéu ning cao
(HPLC) - dau do khoi pho (MS). Két qua thu dwgce trong cac mau trim tich déu phat hién nong do cua BPA dao
dong tir 18,56-80,36 ng/g tai 4 vi tri khio sat. Nong dd BPA ¢6 xu hwéng thay ddi nhe tai cac vi tri ldy miu theo thoi

gian va khong gian do su tich liiy BPA trong moi trwong.

Tir khéa: BPA, tram tich.
Chi sé phén logi: 1.7

Dat van de

BPA duoc cho 1a chat gay rdi loan noi tiét td, 13 nhimg hop
chat dwoc sir dung nhiéu trong dan dung va cong nghiép hd trg
cho cac nganh san xuét nhu: y khoa, nhya PVC, bao bi dung
thyc pham, chét héa déo... Tuy nhién, BPA khong c6 lién két
hoa hoc véi cac thanh phan chinh trong san pham, nén sau thoi
gian sdng cla san pham ching c6 kha ning xdm nhép vao moi
truong nudc va tram tich qua su ton luu ciia chung trong nuadc
thai sau xur Iy [1]. Nam 2015, san lugng BPA trén thé gioi dat
5,4 triéu tin va tiép tyuc ting trong nhiing nam tiép theo do kha
nang ng dung cao trong san Xuat cong nghiép va dan dung.
Tuy nhién, nhiéu nghién ctru cho thay BPA c6 thé giy say thai
[2], r6i loan chitc nang tinh duc va suy giam tinh tring & nam
gi6i [3], ung thu tuyén tién liét [4, 5], gdy ung thu va ¢ phu
nit [6], la nguyén nhan cua bénh tidu duong va bénh tim mach
[7] & nhitng ngudi bi phoi nhiém. Do vay, BPA gan day da thu
hut dugc sy quan tam dac biét cua gidi khoa hoc, cac co quan
quan 1y va cong dong vi san lugng san xuat 16n, st dung rong
rdi trong nganh cong nghiép chat déo, gdy anh huong dén sirc
khoe con ngudi va moi truong [8].

Méc khac, chon lip khong phan loai la mgt phuwong phap xu
Iy chat thai rén (CTR) kha pho bién tai Viét Nam, cac san pham
¢6 chira BPA sau chu ky song s& bi dem chon 14p tai cac bai réc.
MOi truong trong céc 6 chon lap rat thuan lgi cho viéc phong
thich céc hop chat BPA vao mdi trudng théng qua nude ri rc.
Khi nude ri rac sau xu Iy dugce xa thai vao moéi truong nudc,
hop chét nay d& dang tich Ity trong trdm tich bé mat day song
va cac sinh vat nhu tom, ca..., 1a mot tac nhan gian tiép gy anh
huéng dén strc khoe con ngudi va moi truong.

*Tac gia lién hé: Email: tbchau@hcmus.edu.vn.
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Trén thuc té, BPA trong moi truong, dac biét 1a trong tram
tich ddy chwa dugc quan tim nghién ctru nhiéu tai Viét Nam...
Hién nay ¢ Viét Nam chua c6 quy dinh nao vé ndng d6 BPA
trong nuge thai nhung ching ta khong thé bo qua nhing rii ro
tiém an cta ching d6i voi moi truong va sirc khoe con ngudi.
Do d6 nghién ctru vé “su tich lily BPA trong trAm tich khu vuc
tiép nhan nudc thai sau xir ly bai chon 1ap Phude Hiép” dwoc
thuc hién nham cung cép vabd sung co s¢ dit liéu khoa hoc vé
6 nhiém céc cht hod déo trong mdi truong tram tich do hoat
dong chon 1ap chét thai tai TP Ho Chi Minh.

Phuong phap nghién ciiu
Vi tri ldry miu

Thong tin vé cac vi tri 1dy mau dugc trinh bay nhu trong
bang 1 va hinh 1.

Bang 1. M ta vi tri 1dy mau khu vuc nghién ctu.

STT Kyhiéu Mo ta

1 N Thuong ngudn kénh Thiy Cai - cach khu vuc tiép nhan
nudce thai 700 m vé phia thugng ngudn

2 K15 Kénh 15 - khu vuc tiép nhén nudc thai tir bii chon lap

3 HN1 Ha ngudn kénh Thay Cai - cach khu vuc tiép nhan nudc thai
100 m vé phia ha nguon

4 HN2 Ha ngudn kénh Thiy Cai - c4ch khu vue tiép nhan nuéc thai

800 m vé& phia ha ngudn

Miu duoc 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 1ay mau 1a vao budi sang, bat
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.
Classification number: 1.7
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Hinh 1. M6 ta vi tri 1dy miu tai khu vuc nghién ciu.
Phuwong phap ldy mdu va bdao qudn mdu

- Mau biin dugc liy theo hudng din dam bao chét lugng lay
mau va xur ly mau theo TCVN 6663-13:2015. Dung dung cu
lay mau bun dam bdo lay mau bun Ia dai dién nhat.

- Mbi mau lay vai khéi lugng 0,5 kg, cho mau tryc tiép vao
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tai ziplock nhém khong chira BPA bang dung cu ldy mau bun
Wildco Instruments cia M¥.

Thiét b va héa chit

- Méay HPLC Agilent 1200 ghép ndi véi dau do MS
micrOTOF QII cua hang Bruker - My su dung cft Eclipse
XDB-C18 (4,6x150 mm, 5 um, Agilent - My).

- May dong kho VaCo 2 (Zirbus - Btre).

- May ly tam Mikro 200r (Hettich - Drc).

- Cot SPE Florisil (1 g-6 ml) (Sigma Aldrich - Buc).

- Chuan gdc BPA (Sigma Aldrich - Ptc), do tinh khiét
>99%.

Phuwong phap phan tich

Xir [y mau: mau bun sau khi dem vé dwoc dong nhat trong
cde thuy tinh dé dam bao mau duogc dai dién nhat, sau do tién
hanh dong kho, rdi riy qua rdy 0.5 mm. Can 2 g mau bun da
qua ray vao lo vial 22 ml, thém 10 ml dichloromethane (DCM)
va chat chuan gbc BPA, r0i dem di danh vortex, tiép theo ddnh
siéu Aam. MAu bun sau siéu 4m dugc ly tim véi toc do 2.000
vong/phut trong 2 phut rdi rat phan dung dich phia trén cho vao
lo vial nau khac, 1ap lai thi nghiém 3 lan.

Lam sach va chiét tach: dung dich sau ly tim dugc lam
sach bing hé thong chiét pha rén trén cot Florisil véi hon hop
dung méi DCM/Methanol (MeOH) (95/5). Sau d6 dugc rira
giai bing h¢ dung m6i DCM/MeOH 95/5. Dung moéi sau rira
giai dugc thoi khd bang khi nitrogen 99,999%, hoa tan lai bang
1 ml MeOH cho vio vial dénh siéu am rdi loc qua mang loc
0,45 pum, sau d6 phan tich bing may LC/MS.

Phn tich mdau: BPA dugc xac dinh bang hé thong sic ky
long siéu cao ap Agilent 1200 (USA) ghép ndi hé thong khdi
phd MS phan giai cao micrOTOF-QII Bruker Daltonic (Biic).
Cac dir lidu dugce xtr ly trén phan mém Data Analysis (Bruker,
buc). Pha tinh la cot Eclipse XDB-C ¢ (4,6x150 mm, 5 pm),
dugc on nhiét ¢ 40°C. Hinh 2, hinh 3 va bang 2 cho biét thong
tin vé manh dinh tinh va dinh luong BPA ciing nhu séic ky do
clia BPA chuin va mau.
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Hinh 2. Sic ky dé va phd MS clia chudn BPA 10 ppb. (A) Cudng
do manh 226,9/211,8 va cuong do manh 226,9/132,9. (B) Sic
ky d6 manh 211,8 amu. (C) Sic ky d6 manh 132,9 amu.
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Hinh 3. Sic ky db va phd MS clia méu. (A) Cudng do manh
226,9/211,8 va cuong do manh 226,9/132,9. (B) Sic ky db
méanh 211,8 amu. (C) Sac ky dé manh 132,9 amu.

Bang 2. Thong s6 vé manh dinh tinh va dinh lugng BPA.

Thai gian luu (phit) Ion dinh lwong (m/z)  Ion dinh tinh (m/z)

BPA 825 211,8 132,9

Pha dong: chuong trinh pha dong dugc thyc hién theo
bang 3 tai toc do dong 0,5 ml/phut. Trong d6, pha A 1a dung
dich nudce khirion chtra 0,1% acid formic va pha B 1a MeOH
chtra 0,1% acid formic.

Bang 3. Chuang trinh pha dong trén cft C18.

Thoi gian (phut) %Pha A* %Pha B*
0 50 50

6 20 80

7 0 100

12 0 100

(#): tinh theo % vé thé tich.

Dam bao va kiém sodt chat heong: nghién ctru ciing tién
hanh qué trinh dam bao va kiém soat chit lugng thong qua
danh gia mau tréng, gi61 han phat hién, gidi han dinh lugng cia
phuong phéap, miu tring va hidu suat thu hoi (bang 4).

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

Hop chit LOD (pg/g)

LOQ (pg/g) HSTH (%)

BPA 465 1.550 95

LOD: Limit of detection (gi6i han dinh tinh); LOQ: Limit of quantitation
(gi6i han dinh lugng); HSTH: hiéu suat thu hdi.
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Keét qua va thao luan

Hién trang nong dp BPA trong moi trwong tram tich
khu vwe nghién ciru

Tai 4 vi tri nghién ciru, 28 mau dugce thu trong 2 mua mua
va mua kho dé danh gia so bo su bién thién nong do BPA
theo khong gian va thoi gian trong tram tich tai khu vuec.
BPA duogc phat hién trong tat ca cac mau thu duoc tai cac
vi tri 1dy mau (tan suat phat hién 100%), c6 gia tri dao dong
tir 18,56-80,79 ng/g. Nong do trung binh qua cac thang cia
BPA tai TN, K15, HN1 va HN2 c¢6 gia tri trung binh tuong
ung la 23,75+3,6 ng/g.dw, 47,50+14,1 ng/g.dw, 64,91£14,5
ng/g.dw va 53,69+12,1 ng/g.dw (bang 5 va hinh 4).

Bang 5. Nong do trung binh BPA theo khéi lugng khé (ng/g.dw)
trong tram tich tai khu vuc nghién ciu.

Vi tri Nong d¢ trung binh Max Min
N 23,7543,6 28,45 18,56
K15 47,50+14,1 65,33 28,36
HNI 64,91+14,5 80,79 47,66
HN2 53,69+12,1 69,61 40,54
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Hinh 4. Nong d¢ BPA trung binh trong tram tich tai khu vuc tiép
nhan nuéc thai bai chén lap Phuéc Hiép.

Su hién dién cia BPA trong tram tich d3 dwgc nhiéu
nghién ctru cong bd trén thé gidi. Két qua ndong do BPA
tai khu vuc tiép nhan nudc thai cua nghién ciru nay kha
cao so véi trong trAm tich mai tai mot con séng & Canada
c6 gia tri 0,09-9,5 ng/g [9] va tai Bac - Wiirttemberg co
gia tri 0,5-15,0 [10]. Bén canh do6, trong nghién cuu cua
Pojana va cong sy [11], BPA duoc phat hién trong tram tich
song co gia tri dao dong kha 16n, tir 2,1-118 ng/g.dw. Trong
mot cude khao sat vé strc khoe ran san ho & Okinawa, Nhat
Bén, nghién ctru di chi ra nong do BPA trong trim tich tai
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khu vire nay dao dong tir < LOD dén 6,8 ng/g, thip hon so
v6i khu vuc trim tich séng trong thanh thi (<1,2-22,0 ng/g)
[12]. Su khac biét ndng do BPA trong tram tich phan 4nh
ngudn 6 nhiém BPA trong méi trudng nude ¢ thé bit ngudn
tu nhitng hoat dong khac nhau, nhu trong nghién ctru nay 1a
tir hoat dong chon 1ap chét thai, trong nghién ctru [9] va [10]
¢6 nguodn gdc tir hoat dong cong nghiép va do thi, nghién
ctru [12] ¢6 ngudn gdc tir cac qué trinh van chuyén BPA
trong tu nhién tur noi khac dén. Hon nira, nhiing déc tinh dia
chét - thuy vin tai mdi khu vure khac nhau s& anh huéng dén
kha ning hip phy, sa ling va phan hay sinh hoc ciia BPA,
tao ra sy dao dong I6n vé néng d6 chat 6 nhiém gitra cac khu
vuc khac nhau trén thé gioi.

Sw phin bé BPA trong tram tich theo khong gian va
thoi gian

Hinh 5, biéu dién néng d6 BPA trong tram tich tai khu
vuc ldy mau trong 7 1an khao sat, cho thay nong do BPA ¢
su dao dong nhe theo khong gian va thoi gian. Nhin chung,
tai thuong ngudn kénh Thay Cai, BPA duoc phat hién c6 gia
tri thép nhét so v&i ba vi tri con lai, théip hon 2 1an so véi vi
tri K15, diém tiép nhan nudc xa thai tir bai chon lap. Picu
nay cho thdy luon c6 mot lugng nho BPA ton tai trong moi
truong trdm tich, chimg t6 BPA ¢6 thé dugc van chuyén tir
nhiéu ngudn phat sinh khac nhau di vao méi trudng nude va
sa léng tai khu vuc nghién ctu.

Tai vi tri tiép theo, néng dd BPA c6 xu hudng tang nhe,
tang trung binh khoang 1,3 lan tai HN1 so voi K15, va BPA
dat gié tri cao nhat vao thang 12/2017 (80,79 ng/g.dw). Tai
HN2, néng do BPA tang 1,1 lan so véi tai K15, hodc giam
1,2 14n so v&i HN1 (hinh 4).

Diéu nay xay ra c6 thé do Log Kow ciia BPA c6 gia tri
tir 2,2-3,4, nén BPA c6 khuynh huéng hép phu vao céac hat
ran lo ling va sa ling vao tram tich v&i mot lwong tuong
d6i. Bén canh d6, BPA khong c6 sy phan huay sinh hoc trong
dat ¢ diéu kién ky khi trong sudt 70 ngay va trong cac trim
tich ctra song ¢ diéu kién thiéu khi trong 120 ngay [13], do
vy voi diéu kién moi truong ky khi hay thiéu khi trong
tram tich tai kénh 15 va kénh Thay Cai, BPA bén trong mot
khoang thoi gian kha 1au. Tong hop két qua phén tich va
thong tin vé tinh chit ciia BPA cho thiy, BPA ¢ kha ning
tich lity trong tram tich tai khu vic nghién ctru do qua trinh
phan hity ctia chung c6 thé xay ra cham hon so véi qua trinh
hap phu va sa ling trong tram tich.
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Hinh 5. Dién bién nong do BPA theo khéng gian va thoi gian
tai cac vi tri.

Nhin chung, tai khu vuc tiép nhén nudc thai sau xu 1y cia
bai chon 1ap Phude Hiép, ndng dd BPA trong tram tich co
tang nhe theo thoi gian tai vi tri K15, HN1 va HN2. Nguyén
nhan cé sy tang 1én nay la do sy tich 1ty BPA theo thoi
gian tir nudc thai vao trim tich day khu vuc tiép nhan. Tuy
nhién, ndng d6 BPA c6 giam dot ngdt vao thang 6 tai K15
con 28,36 ng/g, giam 1,6 1an so véi thang 5/2017 (44,17
ng/g) tai cling vi tri. Nguyén nhan 1a do vao thoi diém dau
thang 6, Cong ty Moi trudng do thi c6 tién hanh nao vét bin
tai khu vuc nay, lam cho néng do BPA bi giam xuéng mot
cach dang ké. D6i vai vi tri thuong ngudn, két qua phan tich
khong cho thdy chiéu hudng thay doi ndng d6 BPA theo thoi
gian rd rét, tuy nhién nong d6 BPA trung binh trong trim
tich bé mat vao mua kho cao gip 1,5 lan so v6i mua mua.
Diéu nay c6 thé do vao mua kho, tbc do dong nude chuyén
dong trong kénh rat cham, do d6, kha nang BPA bi dong
nuéc van chuyén dén nhirng noi khac hau nhu rat it, cho nén
lam ting kha nang tich lity ciia BPA trong trim tich tai timg
dia diém lay mau.

Két qua phan tich ban dau cho thay co su ton tai cia BPA
trong moi truong tram tich bé mat khu vuc nghién ciru. Hoat
dong cta bii chon lap da dong gop mot phan déng ké vao 6
nhidm BPA trong tram tich khu vyc tiép nhan nudc thai. Sy
tich liily BPA c6 dao dong nhe theo thoi gian va khong gian.
Hoat dong nao vét bun tai kénh tiép nhan nudc thai tir bai
chon 14p dinh ky 1a can thiét nhdm giam thiéu sy tich liy
BPA trong méi truong tram tich.

LGOI CAM ON

Nghién ctru ndy duoc thuc hién véi sy hd tro tai chinh
cta S6 KH&CN TP Hd Chi Minh; trang thiét bi ciia Khoa
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Moi truong (Truong Pai hoc Khoa hoc Tu nhién, Pai hoc
Qudc gia TP H6 Chi Minh). Cac tac gia xin trin trong cam
on.
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