KHOA HOC CONG NGHE

RUI RO SUC KHOE CON NGUG1 DO O NHIEM CAC
DANG ION VO €O CUA NITO TRONG NUOC DUOT BDAT
TAI HUYEN NAM TRUC, TiNH NAM BINH
Trinh Thi Tham'*, Nguyé&n Thi Nguyét?, Nguyén Thi Quyén?, Le Thij Trinh'

TOM TAT

Theo két qua diéu tra ctia Trung tAm Quy hoach Diéu tra tai nguyén nuéc Quéc gia, trit luong va chat luong
nuéc dudi dat tai tinh Nam Dinh dang c6 xu huéng suy gidm trong nhitng nam gan day. Nghién ctru nay tap
trung danh gi4 mtc do 6 nhiém mot s6 chi tiéu co ban trong nudc dudi dat ting Holocen ciing nhu cac tac
dong dén stc khoe ctia nguoi dan tai ving ven song Hong thudc huyén Nam Truc, tinh Nam Dinh. Két qua
nghién ctru chi ra ham luong amoni, nitrit trong nuéc dudi dat ting Holocen tai hau hét cac diém ldy mau
déu vuot gia tri giéi han cho phép quy dinh tai QCVN 09 - MT: 2015/BTNMT. Gi4 tri do cimg téng ciing
cho biét nudc dudi dat tai Nam Truc thuodc loai nudc cting va nudc cimg muc do cao. Bén canh d6, nghién
ctru da tinh toan liéu luong phoi nhiém qua da nham danh gia rii ro sic khée con nguoi thong qua chi so
doc hai HQ ctia cac ion NH,", NO,, NO,. Két qua 1a chi s6 HQ ctia cic ion N trong nuoc dudi dit dao dong
tir 10° dén nhé hon 107, twong tng v6i muc rdi ro thdp, chua gay anh huéng dang ké dén sic khée con

nguoi.

Tt khoa: Nudce dudi dat, ion vo co cia nito, dinh gid rii ro stic khde, huyén Nam Truc.

1. DAT VAN BE

Nudc dudi dat 1a mot nguon tai nguyeén co thé tai
tao va 1a mot phan cda heé sinh thai, tuy nhién no rat
dé bi anh huong bdi cac tic dong cia con nguoi va
thien nhién. Hién nay, nhiéu khu vuc trén thé gioi,
ngudn nuéc duoi dit dang bi suy gidm vé chat luong
va s0 luong, béi su gia ting dan so, phat trién cong
nghiép, nong nghiép va qua trinh do thi hoa... Dé
danh gia trit luong va chat luong nudc dudi dat, cac
chi s6 héa ly trong nuodc duoc sit dung rong rai nham
xac dinh tinh trang va nguén géc 6 nhiém, phan loai
nuoc dudi dat, twong tac gitra da — nudc. Bén canh
dé, cac chi s6 héa ly ciing rat hitu ich trong viéc cung
cap nhimg dir liéu dé danh gia su phu hop cta nuéc
duéi @4t cho nhitng muc dich khac nhau nhu: phuc
vu an udng, sinh hoat, tuéi tiéu hay chan nuéi...
Islam et al (2017) da nghién ctru chat lwong nudc
duéi dat voi muc dich st dung trong 4n uéng hoac
cho nong nghiép tai viing ven bién Bangladesh. Biéu
dé Piper va Gibb trong nghién cttu da minh hoa dang
thity hoa va thanh phan héa hoc cht yéu tai nuédc
ngam khu vuc nghién ctu khong pht hop véi muc
dich st dung dé uong [1]. Mot s6 nghién ctru khac

" Trudng Pai hoc Tai nguyén va Mbi truong Ha Noi
“Email: tttham@hunre.edu.vn

2B6 mon Hoa hoc, Truong Dai hoc Y Ha No6i

3 Khoa Khoa hoc co ban, Trudng Cao déng Y té Ha Noi

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2021

ciing da chi ra nhitng hoa chat doc hai tiém tang, nhu
kim loai nang, florua, nitrat trong nudc ngam cé thé
gy ra nhimg rui ro lon d6i voi sttc khoée con nguoi
[2, 3]. M6 hinh danh gia rdi ro stic khoe con nguoi
cua Co quan bao vé Moi truong My da duoc Zhai et
al (2017) stt dung dé danh gia céc rdi ro do 6 nhiém
nitrat trong nuéc dudi dat doi voi nhém tré em va
nguoi truong thanh, nhom phu nir va nam giéi [3].

Theo bao cao hién trang moi truong tinh Nam
binh, khu vuc huyén Nam Truc, tinh Nam Dinh 1a
khu vuce c6 chat luong nuoc dudi dat kém nhat so voi
cac khu vuc khac trong tinh. Nuéc duéi dat tai khu
vuc nay chid yéu bi 6 nhiém béi amoni, sit va clorua
[4]. Muc nuoc dusi dat tai Nam Truc c6 xu huéng
tang giam theo mua va xu huéng ha thap nguodn nuéc
theo nam [4]. Nguoi dan tai khu vuc nay cha yéu st
dung nuodc duéi dat cho muc dich sinh hoat nhu: tim,
gidt quan 4o, tudi tieu va chan nuéi... Tuy nhién,
hién nay chua cé nhiéu nghién cttu danh gia hién
trang chat luong nuéc dudi dat cing nhu danh gia
tac dong cta cac chat 6 nhiém néi chung va cac dang
ion v6 co cua nito néi riéng téi sttc khoe con nguoi.

Nghién cttu ndy duoc thuc hién nham danh gia
chat luong nuoc dudi dat tang chita nuwéc Holocene
va danh gia rui ro stic khoe ctia cac ion nito vo co
trong nudc toi stcc khoe ctia nguoi dan tai khu vuc
huyén Nam Truc, tinh Nam Dinh.

161



KHOA HOC CONG NGHE

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap 14y mau, bao quan va phan tich
mau

Nhoém nghién ctu tién hanh 14y 20 mau nuéc
du6i dat ctia giéng khoan va giéng dao da duoc st
dung, khai thac tai cac ho dan thudoc huyén Nam
Truc, tinh Nam Dinh. Cac vi tri 1dy mau duoc lya
chon ngau nhién tai khu vic ven song Hong véi cac
giéng nudc thudc tang chita nuéc Holocene. Theo

nghién ctu dia chat thay van tai khu vgc Nam Truec,
Nam Dinh, ting chita nuéc khong ap Holocen cé do
sau tir khoang 10 m dén khoang trén 30 m. Mau
nuoc duoc 1y 2 dot vao mua mua (thang 10 nam
2019) va mua kho (thang 2 nam 2021) dé danh gia
dién bién chat luong nuéc gifra hai mua trong nam.
Vi tri 14y mau nuéc dudi dat tai khu vue nghién ciru
duoc thé hién & bang 1.

Bang 1. Vi tri 14y mau nuéc dwdi @4t tai huyén Nam Truc, tinh Nam Dinh

STT Ki }iiéu bia chi Toa do Do sau
mau (m)
1 NTO1 Tén Giang — X. Nam Thanh 20,324722N; 106,262778E 30
2 NT02 |Tan Giang —X. Nam Thanh 20,325833N; 106,263333E 30
3 NTO03 Lien Tinh - X. Nam Hong 20,326944N; 106,249722E 14
4 NTO04 Téi Thuong - X. Nam Thanh 20,318056N; 106,244444E 17
5 NTO05 Phua Binh — X. Nam Héng 20,325556N; 106,239722E 10
6 NTO06 Phu Binh — X. Nam Héng 20,326667N; 106,237222E 15
7 NTO7 Héng Tién - X. Nam Hong 20,360556N; 106,251111E 20
8 NTO08 Héng Cat — X. Nam Hong 20, 348250N; 106,245361E > 30
9 NT09 |Hong Long —X. Nam Hong 20,346639N; 106,236806E > 10
10 NT10 Ngoc Thé - X. Tan Thinh 20,367222N; 106,259167E 13
11 NT11 X6m 20 — X. Héng Quang 20,381667N; 106,218889E 20
12 NT12 Céau Voi - X. Héng Quang 20,380000N; 106,219167E >10
13 NT13 Nguu Tri — X. Nam Cuong 20,353694N; 106,211944E >10
14 NT14 Xo6m Thuong — X. Nam Cuong 20,354167N; 106,213889E >10
15 NT15 Hau Phu - X. Héng Quang 20,368750N; 106,214250E >10
16 NT16 H4u Phu - X. Hong Quang 20,361167N; 106,208667E >10
17 NT17 X6m Roc — X. Hong Quang 20,361694N; 106,215056E >10
18 NT18 Mong Luong — X. Hong Quang 20,366250N; 106,219556E >10
19 NT19 Mong Gi4o — X. Hong Quang 20,363972N; 106,222500E >10
20 NT20 X6m Rach - X. Hong Quang 20,360694N; 106,226417E >10

Phuong phdp 14y va bdo qudn mau: Mau nuéc
duoc 14y vao chai nhua PE da duoc xtt ly sach trude
khi mang di hién truong 14y mau. Tai cac diém lay
mau, nuéc duoc bom rira thong ting truoc khi tién
hanh 14y mau. Sau khi suc rira chai t6i thiéu 3 lan
bang nuoc giéng 1y mau, mau nudc duoc 1ay truc
tiép tir voi may bom hodc 14y tir giéng lén dén khi
tran miéng chai sao cho khong con bot khi trong
chai. Mau sau khi 14y duoc bado quan lanh bing da
gel hoac hoa chat tai hién truong va van chuyén vé
phong thi nghiém trong thoi gian sém nhat c6 thé.
Tai phong thi nghiém, mau duoc bao quan & 5°C va
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phan tich trong thoi gian sém nhat. Toan bo quy
trinh 14y mau va bao quan mau duoc thuc hién theo
huéng dan tai TCVN 6663-11: 2011 va TCVN 6663-3:
2016.

Phuong phap xir Iy va phan tich mau: Cac mau
nudc dugce X Iy va phan tich theo phuwong phap ctua
tai lieu “Phuong phap tieu chudn cho nudc va nudc
thai” (Standard Methods for the Examination of
Water and Wastewater — SMEWW, 2017) va Tiéu
chuin Viet Nam (TCVN). Céc quy trinh phan tich da
duoc thdm dinh tai phong thi nghiém. Pong thoi,
trong qua trinh thuc nghiém, cac mau trang, mau lap
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duoc tién hanh theo dung yéu cau nham loai bd su
nhiém bén ciing nhu danh gia do tin cay cia két qua
phan tich.

2.2. Phuong phép tinh toan rdi ro sttc khoe

Danh gia rai ro sttcc khoée con nguoi dong vai tro
quan trong trong viéc xac dinh nhitng anh hudng
tiéu cuc cta cac chat 6 nhiém méi truong dén stc
khoe ctia con nguoi. Con nguoi cé thé bi phoi nhiém
chit 6 nhiém trong nuéc duéi dat qua nhiéu con
duong khac nhau nhu duong dn udng, qua da do cac
hoat dong boi 16i, tim rira... Theo huéng din cta
US.EPA, danh gia rai ro stc khoe bao gém 4 buéc
chinh: (1) Xac dinh, nhan dién méi nguy, (2) Panh
gia liéu luong — dap tmg, (3) Danh gia phoi nhiém,
(4) Dac tinh rai ro [5]. Trong nghién ctu nay cac
dang nito gay 6 nhiém trong nuéc dudi dat duoc
quan tdm la amoni (NH,*), nitrat (NO3), nitrit (NO,).
Cac thong s6 nay duoc chon dé danh gia rai ro stc
khée con nguoi tai khu vuc nghién cttu béi nhimng
anh hudng cta chung dén sic khoe khi xam nhap
vao co thé. Do cac giéng nuéc nghién ctu st dung
cho muc dich sinh hoat (khong dwoc st dung cho
muc dich 4n uéng) nén nghién cttu nay chi woc tinh
st hap thu cfia chit doc tiém 4n trong moi truong
nuoc vao co thé con nguoi bang con dudng tiép xdc
qua da (Dermally Absorbed Dose - DAD). Gia tri ctia
DAD thé hién leong hoa chat hap thu vao co thé con
nguoi qua da trén khoi luong co thé trong mot ngay.
Cong thuc tinh liéu luong hap thu qua da DAD duoc
tham khdo tir hwong dan cia US.EPA (2004) [6]

DAD — Cw X KpX tepent XEV XED XEF XSA

BW XAT
(mg/kg.ngay) (1)

Trong d6: DAD Ia liéu luong hdp thu qua da
(mg/kg.ngay); Kp la hé s6 tham qua da ctia chit 6
nhiém trong nudc (gia tri tham khao 1a 0,001
cm/gi0) [6]; tuey 12 thoi gian 1 14n tiép xdc (gio/1an),
gi4 tri tham khao déi voi nuoc cta tré em 1a 0,58
gio/lan, doi voi nguoi 1on 1a 1 gio/lan [6]; EV 1a tan
suat tiép xuc (lan/ngay), gia tri tham khao 1a 1
lan/ngay [6]; ED la thoi gian phoi nhiém (nam), gia
tri tham khdao doi véi tré em 6 nam, doi voi nguoi 16n
30 nam [6]; EF 1a tan suét phoi nhiém (ngay/nam),
gia tri tham khao la 350 ngay/nam [6]; SA la dién
tich bé mat da tiép xdc voi chat 6 nhiém (cm?), gia tri
tham khao d6i voi nguoi 16n 18.000 cm?, doi véi tré
em 6.600 cm? [6]; BW 1a khoi luong co thé (kg), khoi
luong trung binh tham khao déi voi nguoi 16n cho
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Viét Nam 1a 50 kg, doi véi tré em cho Viét Nam 1a 15
kg [7]; AT 1a tudi tho trung binh (ngay), tai nghién
ctru nay cac chédt 6 nhiém dang nito 1a nhitng chat
khong gay ung thu, do d6 gia tri AT = EDx365
(ngay/nam), (AT ctia nguoi 16n 1a 10.950 (ngay), doi
véi tré em 2.190 (ngay)) [6].

Sau khi xac dinh liéu lwong hoa chat hap thu vao
co thé qua da, tinh toan thuong so6 rti ro ctia chat 6
nhiém khong gay ung thu d6i voi stec khde con nguoi
dé xac dinh mutc do rai ro. Néu thuong so rai ro
(HQ) 16n hon 1 thi chat 6 nhiém gay anh hudng dén
stc khde con nguoi, néu HQ nhé hon 1 thi chat 6
nhiém chua gay anh hudéng dén siic khée con nguoi.

DAD
HQ = ) @)

Trong do6: HQ 1a thuong s6 rti ro; DAD 1a liéu
luong hdp thu qua da (mg/kg.ngay); RfD 1a gia tri
liéu lwong tham chiéu ctia héa chat hdp thu vao co
thé qua da (mg/kg/ngay). Tai nghién ctru nay gia tri
RfD ctia NH,*, NO;, NO, 1an luot 1a 0,97, 1,6 va 0,1
mg.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan tich cac théng sé chat heong
nudc

Két qua phan tich cac thong s6 hda ly duoc thé
hién tai bang 2. Gi4 tri pH nam trong khoang 6,06 -
7,79 doi voi muia mua va 6,59 - 7,60 doi véi mua kho.
Cac gia tri pH cho thay moi truong nudc dudi dat tai
day c6 tinh axit yéu dén trung tinh, déu nim trong
khoang giéi han cho phép theo QCVN 09 - MT:
2015/BTNMT. Ham luong TDS trong mau nudc dudi
dat ¢ hai dot ldy mau miia mua va mua kho dao dong
trong khoang lan luot 12 62,4 mg/L — 1.588 mg/L voi
gia tri trung binh 499 mg/L va 49 mg/L - 1.389
mg/L véi gia tri trung binh 502 mg/L. Gia TDS cao
nhat tai vi tri NT04 & dot 14y mau muia mua la 1.588
mg/L, vuot gioi han cho phép cia QCVN 09 — MT:
2015/BTNMT 1,06 lan.

Nuoc duoi dat tai khu vuc Nam Truc, Nam Dinh
c6 do cung tuong dodi cao véi do cimg téng cao nhat
vao mua mua la 668 mgCaCO,/L va do cing cua
nuéc vao mua kho 1a 415 mgCaCO,/L. Hau hét do
ctng cta cac mau nuéc dudi dat tai khu viee nghién
ctru déu nam trong gioi han cho phép theo QCVN 09
— MT: 2015/BTNMT la 500 mgCaCO,/L. Tuy nhién,
nuoc tai vi tri NT03, NT06, NT07 c6 do ctng tong
vao mua mua vuot gioi han cho phép tir 1,16 dén 1,34
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lan. Theo nghién cttu cia Sawyer va McCarty (1967)
cho thdy, nudc dudi dat duoc goi 1a nuéc mém khi do
cting nhé hon 75 mg CaCO,/L; nuéc cing mic do
nhe khi d6 cing trong khoang 75 mgCaCO,/L - 150
mgCaCO,/L; nuéc cing va nudc cing mic dd cao
khi d0 cung tuong ung trong khoang 150
mgCaCO,/L - 300 mgCaCO,/L va > 300 mgCaCO,/L

[8]. Theo thang phan loai nay, nuéc dudi dat tai khu
vuc nghién ctru thudc loai nuéc cing va nudc cling
muc do cao do do cing nhé nhat 1a 210 mgCaCO,/L.
Nhu vay, nuéc dudi dat tai khu vue nay duoc khuyén
céo chi st dung cho sinh hoat, khong st dung cho
muc dich ndu 4n va uéng.

Bang 2. Két qua phan tich cac chi s6 dia hoa trong nuéc dudi dit khu vuc nghién ctru

Mua mua (10/2019 Mua kho (2/2021) QCVN 09:
Thong s6 Nhé | Lén | Trung D Nhé | Lon | Trung D 2015-
nhiat | nhat | binh nhiat | nhit | binh MT/BTNMT

pH 6,06 7,79 7,12 0,438 | 6,59 7,60 7,06 0,212 55-85
EC (us/cm) 104 2.146 754 468 98 1.984 759 420 -
TDS (mg/L) 62,4 1.588 499 348 49 1.389 502 300 1.500
Do cung téng
(mgCaC0,/L) 210 668 378 133,5 | 295 415 355 43,1 500
Ca* (mgCa*/L) 58 177 113 35,4 5,00 260 161 84,2 -
Mg? (mgMg*/L) 1,68 61,3 22,9 14,2 1,20 62,4 38,6 20,2 -
Na* (mgNa/L) 185 478 319 92,0 145 425 287 81,8 -
K- (mgK/L) 76 | 134 | 110 | 1,76 | 721 | 11,8 | 96 | 1,56 -
NH," (mgN/L) 9,8 28,8 17,2 5,65 4,40 10,0 6,7 1,28 1
NO, (mgN/L) 0,410 | 4,68 1,62 1,11 | 0,070 | 0,219 | 0,128 | 0,039 1
NO; (mgN/L) 0,013 | 0,561 | 0,136 | 0,156 | 0,106 | 1,18 0,650 | 0,354 15
CI (mgCl/L) 31,2 92,3 70,8 15,3 27,2 | 349,9 85,3 66,2 250
S0,* (mgS0,*/1) 1,05 2,57 1,80 0,357 | 0,546 | 3,78 1,94 | 0,798 400

Natri 1a nguyén t6 ding thir 6 theo phan loai
mtc do phong phu va st c6 mit trong ngudn nuoc tue
nhién. Natri thuong c6 néng do thap hon so véi Ca?
va Mg* trong nuodc ngot. Tai khu vuc nghién cuu,
ham luwong ctia Na* trung binh & mua mua va mua
kho 1an luot 1a 319 mgNa*/L va 287 mgNa*/L. Hau
hét nhitng mau nuéc dudi dat tai khu vuc nghién ctu
déu khong pht hop cho muc dich dn uéng do ham
luong Na* déu vuot qua giéi han cho phép cta WHO
trong nudc dn udéng la 200 mg/L [9]. Theo chuong
trinh vé sinh nudc sach tai khu viec nong thon moi,
nuoc dudi dat tai cac giéng khoan ctia ho dan tai khu
vuc nghién ctu chi stt dung cho muc dich sinh hoat
va tudi tiéu [4]. Ngoai ra, ham luong Na* cao trong
mau nuoc cing khong phu hop cho muc dich st
dung trong nong nghiép vi ndé ¢6 xu huéng lam cho
dat x4u di. Kali 1a mot nguyén té tu nhién, né c6 ham
luong thap hon rat nhiéu so voéi Canxi, Magie va
Natri. [10]

S0,* 1a mot trong nhitng anion xudt hién trong
nu6e te nhién. Ham luong SO,* trung binh trong
mau nuéc dudi dat & mua mua 1a 1,80 mgSO,*/L va
mua kho 13 1,94 mgS0,%/L. Két qua phan tich cho
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thdy tat cd nhitng mau nuoc duodi dat tai khu vuc
nghién cttu déu nidm trong giéi han cho phép cla
QCVN 09-MT: 2015/BTNMT.

Clorua trong nudc ngam co thé bi nhiém tir
nhiéu ngudén khac nhau nhw: phong hoa, rira troi
tram tich va dat, xAm nhap nudc man, chat thai sinh
hoat va cong nghiép, nuéc thai do thi....[10]. Trong
nghién ctru nay, ham luong Cl trong cac mau nudc
vao mua mua va mua kho khong cé su khac nhau ro
rang véi ham luong trung binh 1a 70,8 mg/L va 69,8
mg/L. Ham lwong CI trong nuéc déu thap hon gidi
han cho phép vé chat luong nudc dudi dat tai QCVN
09-MT: 2015/BTNMT. Trong nudc ty nhién, ndong do
CI' c6 moi twong quan chit ché voi ham luwong Na* va
do dan dién. Ham luong Na* tuong déi cao cting véi
d6 dan dién do duoc tai cac giéng nuodc dudi dat cao
nhat 1a 1.646 uS/cm vao mua mua va 1.810 uS/cm
cho thdy nudc tai khu vuc da c6 dau hiéu cha su
nhiém man. Ngoai ra, khi danh gia thanh phan thay
hoéa ctia nuoc dudi dat tai khu viec Nam Truc thong
qua biéu do Piper (hinh 1), cac cation kiém chiém uwu
thé hon cac cation kiém thd.
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o Pt liy miu maa mua - Dot 1
& Dot lay mau mua khé - Dot 2

Ca [&]

Hinh 1. Biéu d8 Piper phan loai nuéc dudi dat hé dan
tai Nam Tryc, Nam Pinh

Biéu do Piper cho thdy loai nuéc duoi dat khu
vuc dan cu tai Nam Truc, Nam Dinh thuéc loai Ca -
Na - HCO; (85% so giéng), c6 5% giéng thuoc loai Na
— HCO; (P01-NN-NT05), c6 2 giéng 1la Ca - HCOy
(P01-NN-NT-03, P01-NN-NT-10). Trong nudc dudi
dat, cac cation kiém (Na* + K*) chiém wu thé va cac
anion axit yéu (CO,% + HCO;) chiém wu thé hon so
v0i c4c anion axit manh (SO,* + Cl).

Dé danh gia duwoc rdi ro ctia nuoc dudi dat tai
khu vuc nghién ctu, cac dang ion vo co cua N trong
nuoc duoc quan tam danh gia. Hinh 2 thé hién su
bién thién ham luwong cac ion NH,*, NO; va NO,
trong nuéc theo hai mua ldy mau.
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Hinh 2. Biéu d bién thién ham lrong cac dang N trong nuéc dudi d4t

Ham luong NH,* tai khu vuc nghién ctu dao
dong trong khoang 9,76 mgN/L - 28,8 mgN/L vao
mua mua (trung binh 1a 17,2 mgN/L), vuot giéi han
cho phép theo QCVN 09-MT: 2015/BTNMT tir 9,8
dén 28,8 1an. Ham luong amoni trong nuéc dudi dat
c6 xu huong giam vao mua kho véi khoang noéng do
dao dong tir 4,40 mgN/L dén 10,0 mgN/L (trung
binh 6,66 mgN/L), tuy nhién gia tri ndy van cao hon
gi¢i han cho phép theo QCVN 09-MT: 2015/BTNMT
tir 4,4 dén 10 1an. NH,* 1a mot chat 6 nhiém tuong doi
di dong trong mot s diéu kién nhat dinh. Su 6
nhiém NH,* trong ting chtta nudc nong co thé gay ra
su suy giam chat luong va kha nang st dung cia
nuoc dudi dat, né co thé anh huong lon dén qua trinh
tuong tac cua da — nudc. Bén canh do, ham luong
NO, trong nuéc vao mila kho thdp hon so voi ham
lwong cta nd vao mua mua, gia tri ham luong trung
binh tuong tmg 1a 0,128 mgN/L va 1,62 mgN/L. Vao
mua mua c6 75% s6 giéng co ham luong NO, vuot
gi6i han cho phép cia QCVNO09-MT: 2015/BTNMT,
trong khi d6 mua kho 100% s6 giéng déu nam trong
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gi6i han cho phép ctia quy chuin. Nguoc lai, ham
luong NO, trong nudc dudi dat tai khu vuc nghién
ctru 1a twong doi thap. Cac giéng nuoc dudi dat déu
c6 ham luong nitrat thap hon nhiéu khi so véi gia tri
gioi han cho phép theo QCVN 09-MT: 2015/BTNMT
d6i voi chi tieu NO,. Biéu d@6 hinh 2 va thong tin do
sau cac giéng cho thay ham lugng cac dang nito cao
hon & cac giéng sau hon, dic biét vao mua kho. Do
vay, can c6 cac nghién cttu trén pham vi rong hon vé
thoi gian va khong gian dé tim hiéu nguén géc su
nhiém b4n amoni va cac dang nito khac trong nuéc
duéi dat nham muc tiéu quan ly bén vimg chat luong
tai nguyén nuoc.

3.2. banh gi4 rui ro sitc khoe do 6 nhiém cic
dang N

Tir két qué phan tich NH,*, NO;, NO, trong mau
nuoc dudi dat tai khu viee nghién ctru, 4p dung cong
thirc (2) dé tinh toan mitc do rii ro ctia cac chat nay
anh hudéng dén sitc khée con nguoi. Theo két qua
khao sat, nuéc dudi dat tai khu viee huyén Nam Truec,
tinh Nam Dinh dugc nguoi dan st dung véi muc
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dich: tdm, rira chan tay, giat quan 4o, tudi tieu va
chan nuéi... Do vay, con duong phoi nhiém cac hoa
chét vao co thé con nguoi chti yéu qua da. Bang 3 thé
hién két qua thong ké cta gia tri DAD va HQ dai voi
tré em va nguoi 16n theo timg mua.

Tu két qua tinh toan, nhan thdy riang luong hoa
chat phoi nhiém vao co thé trong ngay la twong doi
nho. Luong ion NH,*, NO,, NO; phoi nhiém vao co
thé nguoi 16n lan lwot dao dong trong khoang
8,81x10* - 5,76x10° mg/kg.ngay, 1,40x10° - 9,38x10*

mg/kg.ngdy, 2,70x10° - 2,37x10* mg/kg.ngay. Trong
khi do, liéu luong phoi nhiém d6i véi timg ion &
nhom tré em cao hon khoang gip 2 lan gia tri nay
trong nhém nguoi lon. Liéu luong phoi nhiém trong
mot ngay cho nhom déi twong tré em niam trong
khoang 1,86x10° - 1,21x10? mg/kg.ngay (NH,),
2,95x10° - 1,98x10® mg/kg.ngay (NO,), 5,68x10° -
4,99x10* mg/kg.ngdy (NO,). Tré em la déi tuwong
nhay cam, do vay su phoi nhiém véi héa chat doc hai
ciing dé xay ra hon déi voi nguoi lon.

Bang 3. Liéu luong phoi nhiém cac ion nito tai khu vizc nghién ciru
DAD (mg/kg.ngay) HQ
NH, NO, NOy NH, NO, NO,
Nguoi lon
Nhé nhat 1,95.103 8,21.10* 2,70.10° 2,01.10° 8,21.10* 1,68.10°¢
l\rgl;: Lon nhat 5,76.10% | 9,38.10* | 1,12.10* | 5,94.10° 9,38.103 7,02.10°
Trung binh | 3,45.10% | 3,24.10* | 2,72.10° | 3,56.10° 3,24.103 1,70.10°
Nho nhét 8,81.10* | 1,40.10° | 2,13.10° | 9,08.10* 1,40.10* 1,33.10°
l\lfl?(? Lon nhat 2,01.10% | 3,98.105 | 2,37.10* | 2,07.10° 3,98.10* 1,48.10*
Trung binh 1,33.103 2,57.10° 1,30.10 1,37.103 2,57.10* 8,14.10°
Tré em
Nho nhat 4,12.103 1,73.10* 5,68.10 4,24.10° 1,73.10° 3,55.10
Drﬁ::z Lén nhat 1,21.10? 1,98.10° 2,37.10* 1,25.10? 1,98.10? 1,48.10"
Trung binh 7,27.10° 6,83.10* 5,72.10° 7,50.10° 6,83.10° 3,58.10°
Nhé nhat 1,86.103 2,95.10° 4,48.10° 1,91.103 2,95.10* 2,80.10°
le}?f? Lén nhat 4,23.10° 8,39.10° 4,99.10* 4,36.10° 8,39.10* 3,12.10*
Trung binh | 2,81.10% | 541.10° | 2,74.10" | 2,90.10° 5,41.10* 1,71.10*

Chi s6 rti ro HQ ctia amoni, nitrat, nitrit trong
nuoc dudi dat tai khu vuc nghién ctru dao dong tir
10 dén nho hon 107, twong tng voi muc rai ro thap,
chua 4nh huong dén stc khoe con nguoi. Muic do
dong gop ctia 3 chat 6 nhiém nay doi véi kha nang
gay anh hudng dén sitc khoe con nguoi theo thi tu:
NH,* > NO, > NO;. Trong @6, gia tri HQ ctia NH,*
dao dong ttr 9,08x10* dén 5,94x10° d6i véi nguoi 16m,
tir 1,91x.10° dén 1,25x10? d6i voi tré em. Gia tri HQ
ctia NO; d6i voi nguoi 16n va tré em lan luot dao
dong trong khoang 1,68x10° - 1,48x10* va 7,10x10° -
6,23x10*. Doi voi NO,, gia tri RQ dao dong trong
khoang tir 1,40x10* dén 5,94x10° doi voi nguoi 1on,
tir 2,95x10* dén 1,98x10? ddi voi tré em. Két qua nay
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cho thdy mirc do gay anh hudng ciia cac ion nay doi
voi tré em cao hon gap 10 lan d6i véi nguoi 16n.

Két qua xac dinh ham luong va tinh toan heé s6
rti ro stic khoe cho thiy thong sé gay anh huéng
dén chat luong ngudn nuéc dudi dat tai khu vuc
nghién ctru va tac dong dén stc khoe con nguoi la
amoni va nitrit. Tir két qua khao sat va tham khao
béo cao quan tric moi truong tai tinh Nam Dinh, cho
thdy nuoc dudi dat tai Nam Truc da bi 6 nhiém cac
hop chat cia N, cu thé 1a NH,* va NO,. Nitrat, nitrit
va amoni 1a nhitng hop chét cé tinh doc hai téi sinh
vat va con nguoi vi sdn phdm chuyén hoéa ctia ching
trong co thé c6 thé tao ra cac hop chét tién ung thu
cho con nguoi. Hién nay, cac diéu tra dich té lién
quan dén amoni, nitrit va nitrat cha yéu la cac nghién
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ctu danh gia mirc do rii ro stc khoe phoi nhiém qua
duong nudc udng, cé rat it nghién ctu phoi nhiém
qua duong da. Do vay dé danh gia duoc mdi tuong
quan gitta ham lwong amoni, nitrat va nitrit trong
nuoc dudi dat doi voi siic khoe con ngudi khi phoi
nhiém qua da trong thoi gian dai can tién hanh nhiéu
nghién ctru, véi s6 luong miu va pham vi nghién cttu
réong hon.
4. KET LUAN

Nghién cttu da tién hanh quan trac va phan tich
mot so chi tiéu dia hoa tai 20 vi tri giéng khoan va
giéng dao tai khu vuc huyén Nam Truc, tinh Nam
Dinh. Két qua nghién cttu cho thdy nguén nuéc dudi
dat tai day bi 6 nhiém béi mot s6 chi tiéu nhu: NO,;,
NH,*, do6 cing, Na* khi so sanh voi cac gia tri gioi
han chat lugng nuoc dudi dat cho cac muc dich six
dung khac nhau tai QCVN 09-MT: 2015/BTNMT va
cia WHO. Bén canh d6, nghién ctu da xac dinh
duoc nguodn nuéc dudi dat tai khu vuc nghién ctu
thuoc loai nuéc climg va nudc cing muc do cao, chi
phu hop voi muc dich st dung cho sinh hoat, khéng
stt dung cho muc dich niu dn, uéng.

Nghién cttu da str dung mo hinh danh gia ri ro
stc khoe theo huong dan cta US.EPA d@é danh gia
mutc do rai ro dén sttc khée con nguoi cia ngudn
nuoc dudi dat tai huyén Nam Truc, tinh Nam Dinh.
Két qua cho thay chi s6 rti ro HQ ctia amoni, nitrat,
nitrit trong nudc dudi dat tai khu vuc nghién ctu dao
dong tir 10° dén nho hon 107, twong tmg véi mic rai
ro thdp, chua anh huéng dén sitc khée con nguoi.
Kha ning gay anh huéng 16n nhat déi véi ion NH,* va
thap nhat déi véi ion NO,. Tuy mitc d6 anh huéng
thap nhung su tiép xuc va st dung lau dai nguon
nud6e 6 nhiém NH,* va NO, sé gay ra nguy co tich liy
cac chat trong co thé va co6 thé gay ra nhimg tac
dong nhat dinh dén stric khoe ctia nguoi dan.

Mic du, theo chuong trinh nuéc sach tai dia
phuong, nguoi dan da st dung nudc sach hop vé sinh
cho muc dich 4an uéng, nuéc dudi dat tai giéng khoan
chi duogc str dung cho muc dich sinh hoat va tudi tiéu
nhung do do man cao ciing nhu ham luong NH,* qua
cao co6 thé van c6 nhitng anh huéng nhat dinh dén
sttc khoe va doi song cia cong dong dan cu. Do vay,
nuoc dudi dat trueoe khi st dung ciing can duoc xit ly
bang cac hé thong xit Iy don gian tai cac ho gia dinh
nhim loai bé cac chit 6 nhiém dap tng duwoc yéu cau
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chat luong nuéc phuc vu muc dich sinh hoat va tuéi
tiéu.

LOI CAM ON

Nhom nghién ciu xin gui 1oi cdm on dén cdn bo
va nhan dan huyén Nam Truc, tinh Nam Dinh da ho
tro trong qud trinh thuc hién nghién cuu. Pong thoi,
nhom nghién ciu xin cam on swr ho tro kinh phi tir
B¢ T4di nguyén va Moi truong vor dé tai cap Bo mang
ma so: TNMT 2018.02.15.
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HUMAN HEALTH RISKS DUE TO POLLUTION OF INORGANIC NITROGEN IONS IN GROUNDWATER
IN NAM TRUC DISTRICT, NAM DINH PROVINCE

Trinh Thi Tham®, Nguyen Thi Nguyet?, Nguyen Thi Quyen?, Le Thi Trinh?
! Faculty of Environment, Ha Noi University of Natural Resources and Environment

?Department of Chemistry, Hanoi Medical University
?Basic Science Faculty, Hanoi Medical College

Summary

According to National Center for Water Resources Planning and Investigation, the reserves and quality of
groundwater in Nam Dinh province has been declining in recent years. This study focuses on investigation
of concentration of basic indicators in Holocene aquifer as well as the impacts on the human health at the
Red riverside area in Nam Truc district, Nam Dinh province. The results showed that concentrations of
ammonium and nitrite in Holocene aquifer at most of the sampling sites were exceed the permitted limits
values according to QCVN 09-MT: 2015/BTNMT. The total hardness values also indicated that the
groundwater in Nam Truc was classified into hard water and high hardness water groups. In addition,
Dermally Absorbed Dose (DAD) was calculated to assess human health risks through the toxicity index
HQ of NH,*, NO,, NO, ions. As a result, the HQ index of N ions in groundwater were ranged from 10° to
less than 107, corresponding to a low level of risk that has not yet significantly affected human health.

Keywords: Groundwater, inorganic ions of nitrogen, health risk assessment, Nam Truc district.
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