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PANH GIA RUI RO SUC KHOE POI VOI SU HIEN DIEN
CUA MOT SO NGUYEN TO PHONG XA (U VA Th) TRONG
NUOC DUOI PAT KHU VUC NGOAI THANH TP. HCM

Hoang Thi Thanh Thity', Tir Thi CAm Loan!, C4n Thu Vin', Vin Tuan Vi'

Tém tat: Bai bdo trinh bay cdc két qua nghién ciru riii ro sire khée do s hién dién cia hai nguyén
16 phéng xa Urani (U) va Thori (Th) trong ba tang chita nuéc Pleistocen (Pleistocen duéi (qpy),
Pleistocen giita-trén (qp2-3) va Pleistocen trén (qps)) & khu viec ngoai thanh TPHCM. Két qua phdn
tich cho thay ham lwong hai nguyén t6 phong xa thé hién gida tri nén va thap hon cdc khu vue trén
thé gici. Két qua tinh todn chi s6 danh gid riii ro sirc khée (HQ) ciia tdt ca nguyén t6 khao sdt thé
hién chwa ¢6 nguy co dnh hwéng tiéu cwc dén sive khée (HQ <1). Tuy nhién, ¢ mot sé vi tri da cé sie
tang cao ham lwong U trong tang chira nwée pleistocen trén, c6 thé do anh hirong hoat dong nhan
sinh. Do d6, van can c6 cdc nghién ciru chi tiét hon dé c¢é két ludn chinh xdc vé rii ro ciia cdc nguyén
16 khdo sat.

T khéa: Nudce dudi dit, nguyén t6 phong xa, urani, thori, danh gid riii ro, riii ro sirc khoe.

Ban Bién tap nhan bai: 22/2/2020  Ngay phan bién xong: 18/3/2020 Ngay dang bai: 25/3/2020

1. Mé dau

Thanh phé Hd Chi Minh c6 trit lugng nudce
dudi dat kha phong phu wéc tinh khoang 2,5
triéu m’[2]. Hai tang Pleistocen va Pliocen 12 hai
téng co trir lugng khai thac nhiéu nhat. Vi vay,
can danh gia chat luong nudc dudi dat dé nguoi
dan co thé sir dung mat nguén nudce an toan, nhat
1a d6i v6i ting nong (Pleistocen) cb lién quan
mat thiét dén cac hoat dong nhan sinh. Trén dia
ban TP. HCM, bén canh nguén nudc cép thi &
khu vuc ngoai thanh van con cac khu vuc st
dung nudc dudi dat trong sinh hoat nhu cac quan
12, huyén Binh Chanh, H6c M6n va Cu Chi. Do
do, khu vuc nay da duoc lya chon dé khao sat.

U va Th 1a hai ho phong xa co ban trén Trai
dat [5, 8]. Cac nguyén t6 phong xa U va Th ¢
thé hién dién trong nudc dudi dat do qua trinh tuy
nhién va nhan tao. Ngudn cung cap tu nhién la
qué trinh phong héa cac khoang vat c6 chua
nguyén t6 phong xa, qua trinh van chuyén trong
khong khi va dong chay mat. Th ndm trong céc
hop chit kho hoa tan, hiu nhu khong c6 mat
trong nudc dudi dat cling nhu nudc bé mit.
Trong khi d6, U khong bao gid ton tai doc lap

trong tu nhién ma thudng ton tai & cac dang: hoa
tan, hap phu, lo limg. Dang ton tai cua U phu
thudc vao do pH, Eh, chét keo, thanh phﬁn hiru
co. Trong ty nhién, U ludn két hop véi oxy dé
tao nén oxit trong hydroxit. Trong moéi truong
axit (46 pH thap: < 4) va méi truong kiém (do
pH cao: >8),U dé bi hoa tan va van chuyén dudi
dang cac hop chét. Nong do U trong nude c6 mbi
twong quan v6i ham lugng ctia mot sd ion va mot
s6 nguyén té khac (COs%, POs*, Na*, K¥, Mg*,
Fe?"). Trong moi truong dia hoa thuan 191, cac
hop chat ciia U dé dang bi hoa tan va di chuyén
trong nudc [5]. Nhin chung trong diéu kién tu
nhién ca hai U va Th thuong hi¢n dién trong
nude dudi dat & ham lugng thip. Mot sé nghién
cuu ¢ nudc ngoai cling da xac nhan mot s6 di
thuong U va Th lién quan dén dic diém dia chat.
Murad va ctv. 2014 khi nghién ctru thanh phan
hoa hoc nude dudi dat ¢ cac tieu vuong quc A
rap théng nhat (UAE) di cho thdy ham luong U
va Th tuy thé hién khoang bién thién kha 16n véi
mot s6 di thuong nhung nhin chung van & mirc
thap, ndm trong gidi han cho phép ctia T6 chirc
y té thé gigi (WHO) [6]. Cu thé, khoang bién
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thién ctia hai nguyén t6 phong xa nay nhu sau U
(0,125-508) ng/l va Th (0,236-2.529) ng/l. Cac
vi tri ¢6 ham luong cao c6 twong quan chat ché
v6i ham luong tong chét ran hoa tan va ¢ khu
vuc phan 16p da voi va da phién. Tuong ty, Lau-
ria va ctv, 2004 ciing cho thay su bién thién kha
16n ham luong U va Th trong nudc dudi dat ¢
khu vyc didm Buena (Bang Rio de Janeiro,
Brazil). Ham lugng U thay ddi trong khoang
KPH-3.720 ng/l va Th trt KHP-250 ng/L [4]. Tuy
nhién, theo Babu 2008, & mot sd vi tri thudc tinh
Kolar (An d6) d3 xuat hién cac di thuong U cao
hon gi6i han cho phép cia WHO va c6 thé gay
rii ro dén strc khoe cong dong. Ham luong U
bién thién tir 300 dén 1442x10° ng/l. Cac di
thuong nay c6 lién h¢ véi cac thanh tao granit &
khu vuc nghién ctru [1]. Sy gia tdng ham lugng
U trong nude dudi dat & mo quing dat hiém
cling da dugc dé cap dén trong nghién ctru ¢
Viét Nam [10]. Bén canh ngu@)n tu nhién, cac
ngudn nhan tao cua hai nguyén t6 phong xa
bao gdm quaé trinh khai thac cdc mo phong xa,
nha may dién hat nhan, d6t nhién liéu héa
thach va st dung phan bon phosphate trong
nong nghiép [11].

Hién tai, Co quan Bao v¢ Méi truong Hoa Ky
(EPA) da phan loai U la chat gay ung thu & ngudi
(nhom A) va quy dinh gidi han an toan la khong
(0) trong nguf‘m nudce. Mac du, dua trén cac tai
liéu dia chat thi téng chira nudc Pleistocene khu
vuc TP.HCM dic trung 1a tram tich ngudn goc
song, song - bién, Két qua phan tich thanh phan
khoang vat di cho thdy cha yéu 1a thach anh,
felspat, cac sulfua cua Fe chua théy su hién dién
cta cac khoang vat c6 thé chia U va Th [8].
Nhung bén canh d6, cac hoat dong cong nghiép,
néng nghiép va d6 thi & TP.HCM van co thé 1a
nguén 6 nhiém tiém an. V& mat khoa hoc, ¢ khu
vuc TP.HCM céc nghién ciru vé U va san pham
phén ri Th trong nudc dudi dat con rat han ché
va ddc biét chua c6 nghién ctru vé danh gia rui ro
dbi voi cac nguyén té nay. Chinh vi vay, rat can
trién khai cac nghién ctru vé su hién dién va rui
ro ciia U va Th trong tang cip nudc dé dam bao

TAP CHI KHi TUQNG THUY VAN

an toan cho strc khoe cong dong. Bai bao trinh
bay cac két qua nghién ctru budc dau vé ham
luong cac nguyén té U va Th trong nudc dudi
dat va danh gia rai ro dén sirc khoe o khu vuc
ngoai thanh TP. HCM.

2. Phuong phap nghién ciru

2.1. Phwong phdp ldy mdu va phén tich miu

Mudi mot miu nude dudi dat da duge thu
thap cung v6i dot quan tric qudc gia cua Lién
doan Piéu tra va Quy hoach tai nguyén nudc
mién Nam véo thang 10 nam 2017. Cac vi tri lay
mau 1 cac giéng quan tric qudc gia duoc thé
hién tai Hinh 1. Phdn md ta céc vi tri l'fly mau
dugc trinh bay tai phu luc 1. Thiét bi liy mau la
bom chim duong kinh 73mm. Nudc sau khi
dugc bom dugc xa trong vong 15 phit dé cin
ban troi hét. Trude khi cho miu vao binh nhua,
stc rira chai 3 1an bang nude cua khu vuc lay
mau. Lay mau vao binh (khéng 14y day binh),
day ndp, Sau d6 c¢d dinh mau tai hién trudong
bang 1ml axit nitric dam dic 65-68% cho 1 lit
mau dé pH < 2, boc miu bang boc nylon bo vao
thung d4 va dugc van chuyén vé phong thi
nghiém.

Mau sau khi chuyén vé phong thi nghiém
duoc bao quan trong ti mat ¢ 2 - 8 °C, dugc do
trong vong mot tuan. Mau duoc loc qua mang
loc PTFE v6i dudng kinh 16 loc 0,45 um trude
khi dugc phan tich bang thiét bi ICP-MS (In-
ductively Coupled Plasma Mass Spectrometry)
theo EPA (2008) “Dertermination of trace ele-
ments in water and wastes by inductively cou-
pled plasma - mass spectrometry”. Cac mass
dinh lugng 1a 232 (Th) va 235 (U). Mdi mau
dugc do 13p lai 3 1an voi cac thong s6 chay may
nhu sau:

- Toc @6 bom: 40 vong/phut;

- Van tdc khi Cool gas: 14 L/phit;

- Auxiliary gas: 0,8 L/phut;

- Nebulizer gas: 0,97 L/phut;

- Téng thoi gian phan tich 1 mau: 120 s.

Diy chuan lam viéc gdm 10 diém chuan. Ctr
trung binh sau khi do 10 méu tién hanh do mau
chuan dé x4c dinh d¢ 6n dinh cua thiét bi.
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Hinh 1. So do vi tri cac giéng quan trdc

2.2. Danh gia riii ro

Danh gia rui ro 1a cac qua trinh udce tinh xéac
suat xay ra sy viéc va mirc do cua céac tac dong
strc khoe bat loi trong mot khoang thoi gian xac
dinh. Theo Co quan Bdo v¢ moi truong Hoa Ky
USEPA (1992) phuong phap danh gia rai ro dbi
v6i chat 6 nhiém trong nude dudi dat nhu sau [7,
12]:

- Panh gia liéu trung binh hiang ngay (ADD)
duogc tinh toan dya trén cuong do, tan sut va
thoi gian tiép xtc cta con ngudi d6i véi ting
nguyén té c¢6 kha nang gy doc duoc tinh theo
cong thire (1):

ADD =CXIRXEFXED (1)
BW x AT

Trong d6 C 1a néng d6 chit 6 nhidm trong
nude (mg/L); IR thé tich nudce sir dung (L/ngay);
EF hé s6 phoi nhiém/nam (ngay/nam); ED thoi
gian phoi nhidm (365 ngay/nam x s6 tudi (nam);
BW trong lugng co thé (kg); AT thoi gian trung
binh (ngay).

Do ¢ nudc ta chua c6 cac nghién ctru chinh
thirc vé rui ro va doc hoc moi trudng nén cac
thong s6 xac dinh ADD (thé tich nudc st dung
va cAn nang) phu hop véi nguoi Viét Nam van
chwa duge cong bd. Chinh vi vay, cac nghién ciru
vé rtii ro thuong sir dung thong s6 chuan ciia US
EPA nén chua that sy phu hop vé6i diéu kién ¢
ting dia phuong. Do d6, trong pham vi dé tai,

nhém nghién ctru da tién hanh khao sat thuc té
cac ho gia dinh sinh séng ¢ cac khu vuc lan can
giéng quan trac dé thu thap dit liéu thuc té. Tong
cong da thu dugc 83 phiéu khao sat, cu thé nhu
sau Quan 12 (31); Huyén Binh Chanh (10),
Huyén Cu Chi (25) va Huyén Hoc Mon (7).

- Chi s6 rai ro HQ (Hazard Quotient) xac dinh
dua trén udc tinh ADD va gia tri doc tinh (RfD)
clia timg nguyén t6 theo cong thirc (2):

ADD
HQ = RD

HQ >1: Nguy co khong chap nhan duoc;

HQ <1: Nguy co chap nhan dugc.

Trong co so dir li¢u ciia US EPA khong c6 gia
tri RfD cua Th nén ¢ khu vuc nghién ctru s€ danh
gia dugc rui ro trong truong hop ciia U. RfD cua
U da duoc xac dinh 1a 3x1073.

3. Két qua va thao luin

2)

3.1. Ham lwong cdc nguyén to phong xa

Két qua nghién ctru di cho thay ham lugng U
va Th trong nudc dudi dat ¢ ca ba ting chua
nude déu twong dbi thap (Bang 1). Nhin chung,
ham lugng U ting cao & tang qps (154 - 2.020
ng/L) so v&i cac tang qp2-3(80 - 560 ng/L) va qp:
(220-350 ng/l). Ham luong nay khé thap so voi
cac nghién ctru trude day. Theo nghién clru cua
Babu va ctv, 2008 khi phan tich 52 mau nudc
giéng khoan & huyén Kolar (An d6) di cho thy
ham lugng U cao nhat 1én dén 1.443x10° ng/L
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[1]. O khu vuc mo dat hiém Pong Pao (Tinh Lai
Chau) ham lugng trung binh U trong nudc dudi
d4t 13 476x103 ng/L [10]. Do dé, c6 thé nhan xét
réng do su khac biét vé thanh phﬁn thach hoc cua
tang chtra nudc nén ham lugng U ¢ khu vuc
nghién ciru con tuong dbi thap, thé hién ham
lugng nén. Va két qua nay ciing khang dinh
trong cac tram tich séng va song bién cua khu
vuc TP.HCM khong pho bién cac khoang vat
lién quan dén U. Tuy nhién, da c6 mot $6 vi tri
xuét hién di thuong U. Ham lugng cao cua U
(trén 2.000 ng/L) da dugc xac dinh ¢ hai giéng
Q011020 (khu vyc Tan Chanh Hiép), giéng
Q013 (khu vuc An Nhon Tay, Cu Chi) thude
tang qps. Hai giéng nay déu nam trong cac khu

vue san xudt nong nghiép (tréng hoa mau, chin
nudi). Theo cac két qua da cong bd thi mot sb
loai phan bon c¢6 chira mot lwong U nhét dinh
[3]. Chinh vi véy, can c6 cac nghién ctru chi tiét
hon vé sy lién hé giira hoat dong néng nghiép va
di thuong U tai hai vi tri n6i trén.

Ham lugng U trong nudc dudi dat khong thé
hién twrong quan rd rét v6i gia tri pH do s6 lugng
mau khao sat con han ché. Nhung & cac giéng co
ham luong U cao (Q013, Q11020) thuong thé
hién méi truong axit (pH <5) (Hinh 2). Xu thé
nay phan anh moi truong axit 1a moéi truong
thuan loi dé nguyén t6 U hoa tan va di chuyén
trong moi truong nudc [5].

Bdng 1. Sw hién dién ciia cdc nguyén t6 phong xa (U va Th) trong nuée dudi dit khu viee ngogi
thanh TP. HCM

Nguyén tb Téng chura nuéce Tén suit phat hién Khoang bién thién
*) (ng/L)
U qps 4/4 154 -2.020
qp2-3 5/5 KPH-560
ap: 22 220-510
Th qps 2/4 KPH-1
qp2-3 1/5 KPH-50
qp1 1/2 KPH-3
Ghi chii: Tan sudt phdt hién: s6 mau cé ham lwong > gidi han phat hién trén tong s6 mau,; KPH:
Khong phat hién
7
s | %
e,
3 S
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Hinh 2. Twong quan cua U va pH ¢ khu viee nghién curu

TAP CHI KHi TUQNG THUY VAN

S6 thang 03 - 2020



Ham luong Th thé hién mot xu thé khac biét
$0 v&i U. Theo chiéu sau, ham luong Th cao nhét
1a trong tang Pleistocen giita trén cao hon gia tri
& tang Pleistocen trén va tang Pleistocen dudi
(Bang 1). Ham lugng cao nhit (50 ng/L) tai
giéng Q00202B thugc xa Binh My huyén Cu
Chi. So véi U, Th ¢6 ham lugng thdp hon nhiéu.
Su gia ting ham luong theo chiéu sdu co thé
phan anh ngudn gdc ty nhién do sy hoa tan cua
khodng vat cua nguyén tb nay.

3.3. Danh gia rui ro

Qua khao sat, phong van nguoi dan dia
phuong trén dia ban ngoai thanh TP.HCM
(huyén Hoc Mon, Binh Chéanh, Cu Chi va quan
12), nuée giéng sir dung c6 do sdu dao dong
trong khoang 20 - 60m 1a d¢ sau cua tang Pleis-
tocen. Muc dich chinh st dung nudc cua nguoi
dan 1a sinh hoat (61%). Ngoai ra, mdt ty 1¢ kha
16n cac ho dan cling sir dung ngudn nude nay
phuc vu cho an uéng (22%). Bén canh d6, nudc
dudi dat ciing dugc sir dung cho san xuét va chin
nudi (17%). Theo t6 chiic bio vé mdi truong
Hoa Ky (US EPA), rui ro thuong dugc xac dinh
cho ba nhom tudi i) Tré em duéi 3 tudi; ii) Nguoi
truong thanh khoang 30 tudi; va iii) Nguoi gia
trén 65 tudi [7, 12]. Tuy nhién, qua thuc té khao
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sat & khu vuc nghién ctru, d cho thdy nhom tudi
truong thanh chiém da sb (45-61%). Bén canh
d6, co su khac biét vé phan bd do tudi va luong
nude su dung (Bang 2). Do d6 dua vao thuc té
khao sat & khu vuc nghién curu, cong déng dia
phuong dugc chia ra thanh 5 nhom dbi tuong: <
3 tudi; 3 - 24 tudi; 25 - 35 tudi; 36 - 65 va > 65
tudi. Cac thong sb khao sat duoc trinh bay tai
Bang 2.

Két qua tinh toan ADD va HQ dugc trinh bay
tai bang 3 cho thiy gia tri HQ 16n nhét cho timg
nhém tudi cua U déu thap (< 1). Véi nhom tudi
nho (<3 tudi) HQ 1a thap nhat do lwong nude st
dung it va thoi gian phoi nhidm thap. Gia tri HQ
ctia 4 nhom tudi truong thanh (>25 tudi) khong
c6 su khac biét o rét. Do lugng nudc st dung
nhiéu nén nhom ngudi trudong thanh & d6 tudi 25
cao nhit. Mic du gia tri HQ <1 thé hién chua co
rti ro dén sirc khoe néu sir dung ngudn nudc nay
nhung két qua khao sat thuc t& da cho thdy van
con cac hd dan ¢ khu vuc ngoai thanh str dung
nude dudi dat phuc vu cho muyc dich an uéng.
Do d0, su tang cao ham luong U & mot s6 vi tri
van can dugc quan tric thuong xuyén va nghién
ctru chi tiét hon.

Bang 2. Két qua khdo sdt thuc té

Chi tiéu ., NhGm toi ,
<3 tudi 3 - 24 tubi 25 - 35 tudi 36 - 65 tudi > 65 tudi
IR (I/ngay) 0,3 0,5-2,1 1,86 - 2,01 1,98 - 1,74 1,68
BW (kg) 13,5 15,5 - 68 62 - 67 66 - 58 56
AT (ngay) 1.095 1.095 - 8.760 9.125 - 12.775 13.140 - 23.735 23.725
Bdng 3. Két qud xdc dinh HQ theo nhém tuéi
Nguyén t& <3 tudi >3 dén 24 tudi 25 - 35 tudi 36 dén 65tudi > 65 tudi
ED 3 3-24 25-35 36- 65 65
ADD  2x10°- 63 x10° 3x107%- 87 x10°¢ 2x107%- 84 x10°° 2x107- 84 x10°¢ 2x107%- 84 x10°°
HQ 6x10™ - 0,02 8,4x10™- 0,03 8,4x10™- 0,03 8,1x10™- 0,03 8,1x10™- 0,03

4. Két luan

Két qua phan tich cho thay ham luong cé hai
nguyén t6 phong xa U va Th ¢ khu vuc ngoai
thanh TP.HCM con ¢ muc thap thé hién gia tri
nén. Dya trén cac két qua HQ cho thdy ngudn
nude dudi dat & khu vuc nghién ctru van an toan,
muc rai ro dén sirc khoe cong dong 1a rat thap.

Tuy nhién, & mdt sb khu vue da co su tang cao
ham luong U trong tang chira nudc Pleistocen
trén c6 thé do hoat dong nhan sinh. Do do, can co
cac nghién ciru chi tiét hon va tan suat 16n hon dé
c6 thé dé danh gia chinh xac rui ro dén strc khoe
cong dong.

TAP CHI KHi TUQONG THUY VAN

S6 thang 03- 2020



BAI BAO KHOA HQC

L&i cdm on: Nhom nghién cieu trdn trong cam on sy ho tro cua Lién doan quy hoach va diéu tra
tai nguyén nuoc mién Nam da ho tro nhom nghién curu trong qua trinh lay mau.
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RISK ASSEESMENT DUE TO THE PRESENCE OF RADIOUCLIDES
(U AND Th) IIN GROUNDWATER OF SUBURB AREA,
HOCHIMINH CITY

Hoang Thi Thanh Thuy', Tu Thi Cam Loan', Can Thu Van!, Van Tuan Vu'
"Hochiminh City University of Natural Resources and Environment

Abstract: The present paper aimed to assess the health risk related to radionuclides (U and Th)
levels in Pleistocene aquifers (Lower Pleistocene (qpi), Middle - Upper Pleistocene (qp:-3) and

Upper Pleistocene (qps)). The water samples are collected from different suburban districts of

Hochiminh City. The analysis of mentioned elements indicated a lower baseline values, in compare
to (regions in) other countries. The health quota (HQ) results did not exceed the limit of 1, and thus
the current concentration of U and Th in the groundwater does not pose any threat to communities.
Nonetheless, a few local anomalies have been observed, and therefore further study is required for

a more precise conclusion.

Keywords: Groundwater, radionuclides, uranium, thorium, risk assessment, hazard quotient.

Phuy luc 1: Vi tri cac diém quan trdac nuwoc duoi dat cua Lién doan Piéu tra va Quy hoach tai
nguyén nwdc mién Nam

STT Ting S6 lrgng giéng Do sau (m) Ngudn tic dong
chira
nuéc
1 qp; 4 15-37,5 th dan cu, san xuét nong nghiép
(Huyén Cu Chi: 3, Q. 12:1) (trong hoa mau va chan nubi) va
khu cong nghiép (?)
2 qp2-3 5 42-74 Khu dén cu, Khu c6ng nghiép Vinh
(Huyén Binh Chanh, Huyén Hoc 16c A(?), Tam Binh (?); sén xuat
Moén: 1; Huyén Cu Chi: 1; Quan ndng nghi¢p (trong hoa mau
12:2)
3 qp1 2 66-93 Khu dan cu, Khu cong nghiép (Nha

(Huyén Ca Chi: 1; Quan 12: 1)

may bia Heineken A?)

(Neuon: Phan va cs. 2009)
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