O NHIEM ARSEN TRONG NUOC DUOI PAT O VUNG PHIA TAY
HA NOI: HIEN TRANG VA NGUYEN NHAN

DANG MAIY, NGUYEN THUY DUONG!, PHAM TIEN BUCZ TONG THI THU HAS3,
VAN THUY LINH!, NGUYEN VAN NIEM?3, TRAN PANG QUY?
Khoa Dia chdt, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Ngi,
2Khoa Héa hoc, Truong Pai hoc Khoa hoc Tw nhién, Pai hoc Quoc gia Ha Ngi,
3Vién Khoa hoc Dia chat va Khodng sdn

Tém tit: 50 mau nude giéng khoan ciia ddn ¢ ving phia tdy Ha Néi di dwoc thu thdp va
phan tich ham luwong arsen, sdt, ammoni, bicarbonat, carbon hitu co hoa tan, sulfat, calci,
magnesi. Cdac mau 16i khoan & ving Quoc Oai ciing di dwoc ldy dé xdc dinh tiém ndng
chira As cia tram tich Bé tir.

Nuée dudi dat & ving nghién cuu_duwoc ddc trung boi kiéu héa hoc Ca-HCO3 va Mg-
HCOs". Ham luong As trong cac mau nuoc dudi dat dao déng tir 0,015 dén 182 ug/l, trung
binh 1a 29 ug/l, trong dé 37,3% 16ng s6 mau c6 nong do As vuot qud tiéu chuan cho phép
ciia WHO doi véi nuoc uong (10 ug/l) va 20,3% tong sé6 mau vieot qua gid tri gioi han vé
chat lwong nuoc ngam cua Viét Nam (50 ug/l). Ham hwong As trong phan 16n cdc mdu
tram tich Pé fr déu vieot qud 10 mg/kg, co khi dat 161 41 mg/kg, dong thoi ¢é twong quan
chdt ché véi sit. Bzeu do cho thay tiem nang chita As cao cia tram tich Dé tir va dang hdp
phu trong hydroxit sdt la dang ton tai chii yéu ciia As. Trong nude, As c¢é twong quan dirong
v6i Fe, NHs*, DOC (carbon hitu co hoa tan) va tuwong quan dm véi SO, chimng t6 qud
trinh khir béi vét chat hitu co trong tram tich la co ché chinh dé gidi thodt As vdo nuée.

. MO BDAU

Ham lugng arsen (As) cao trong nude sinh hoat c6 thé gy ra nhidu bénh tat nguy hiém cho con
nguoi nhu loét da, hoai tir va dac biét 1a ung thu. Vi vay, van dé 6 nhiém As d3 va dang duogc cac
nha khoa hoc trong va ngoai nudc nghién ciru. O dong bang Bic B, néi chung, va thanh phd Ha
Noi no6i riéng, 6 nhiém As trong nudc dudi dat da bat dau duoc quan tAm tir cudi thap nién 90 cia
thé ky XX va dugc ddy manh vao dau thé ky XXI cho dén nay. DS Trong Sy [7] 1an dau tién da
phat hién ra rang nuéc dudi dat ving phia nam noi thanh Ha Noi va phia dong huyén Thanh Tri
da bi 6 nhiém As v6i 28% s6 mau c6 ndng do vuot qua tiéu chuan cho phép ciia Viét Nam. Nam
1998, Trung tam Nghién ctiru Cong nghé Mai truong va Phat trién Bén vitng thudc truong Pai hoc
Khoa hoc Ty nhién, voi su gitp d& v€ chuyén mén cua Vién Khoa hoc Cong ngh¢ Mai truong
Lién bang Thuy Sy da xac dinh dugc néng do As trong mot s6 mau nudc tai cac nha may cép
nude chinh cia thanh phd Ha Noi va dua ra so d6 phan bd ndng do As cho cac huyén ngoai thanh
nhu Séc Son, BDong Anh, Tt Liém, Gia Lam, Thanh Tri [2, 12]. Trong thoi gian 2000-2001, Lién
doan Dia chat Thuy vian Mién Bic d tién hanh khao sat hién trang 6 nhiém As trén pham vi phia
dong thanh phd Ha Noi, mot khéi lwong 16n mau nude da duoc 1ay va phan tich. Két qua cua dé
an nay da duoc Tong Ngoc Thanh va Nguyén Vin Dan cong bb trén cac tap chi chuyén nganh [10,
15]. Theo do, s6 mau c6 ndéng do As vuot qua gioi han cho phép (50 pg/l) ¢ cac ving nam song
Hong va song Duong dat ty 1& cao tir 1,8 dén 59,7%, con ving bic song Hong va séng Pudng
khong dang ké. Tiép dén 1a nhiing cong trinh nghién ciru hop tac cta cic nha dia chat nudc ngoai



va trong nudc vé hién trang va co ché dong vién As trong nudc dudi dat trong pham vi ndi thanh
Ha No6i va mot s6 huyén ngoai thanh nhu Gia Lam, Péng Anh va Thanh Tri [3, 4, 6, 14].

Nhu vy, c6 thé thay rang, néu van dé 6 nhiém As trong nuéc dudi dat & ving phia dong Tp.
Ha Noi da duoc nghién ctru khé chi tiét, thi ¢ vung phia tdy (PTHN - gan nhu toan bo tinh Ha Tay
cii) con chua duge nghién ctru ¢6 hé thong va day da, Mit khac, trong cac nghién ctru trude day,
van dé vé nguyén nhén tich liy As v6indng d cao trong nude dudi dat tuy da duoc dé cap, nhung
chua théng nhit hodc méi dimg lai & mirc d6 gia dinh. Mé6i dugc sap nhap vao Tp. Ha Noi tur thang
3/2008, vung PTHN hién dang chiu strc ép moi truong ndng né vé sy gia ting dan s va qua trinh
d6 thi hoa. D& gop phan giai quyét nhirng ton tai d6, mot dot khao sat va thu thap mau & PTHN
vao thang 11/2010 da dugc tién hanh nhim danh gi hién trang va nguyén nhan 6 nhiém As trong
nuée dudi dit & ving ndy. Bai bdo ndy trinh bay nhitng két qua nghién ctru d6 cua tap thé tac gia.
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Hinh 1. Vi tri viing nghién civu va diém ldy mau

Il. CO SO SO LIEU VA PHUONG PHAP NGHIEN CUU

1. Pham vi nghién ctru



Vung nghién ctru ndm & phia tdy Ha Noi, _trong pham vi cdc toa do dia ly 105°17°17” -
106°0°25” B va 20°33°47” - 21°48°16” B, bao gdm céc huyén thi Ba Vi, Son T4y, Phuc Tho, Pan
Phuong, Thach That, Qudc Oai, Hoai Ptrc, Chuong M¥, Thanh Oai, Thudng Tin, My Ptc, Ung
Hoa va Pha Xuyén (Hinh 1).

2. Thu thap mau

Mau nudc ngam dugc ldy 6 tai cac giéng khoan cta dan bang bom tay hodc bom may. Céc vi
tri léy mau déu duoc ghi lai toa d¢ trén thiét bi dinh vi toan cAu GPS. T4t ca cic miu déu duoc loc
qua mang loc 0,45 um hoac béng giéy loc bang xanh dé loai chat ban tho. Sau khi loc, mau duoc
cho vao binh nhya PE thé tich 500 ml, bao quan trong hdp xép dung dé lanh, ddm bao nhiét do 0
-4°C, theo ding tiéu chuan Viét Nam (TCVN 5945 - 1995) va dugc chuyén vé co sd phén tich
ngay trong ngay hodc sau khong qua 24 gid. Riéng cac mau phan tich As tong va cac cation khac
duoc axit hoa béng HNOs dac (Merck) toi pH < 2. Céc chi tiéu pH va NO3™ duoc xac dinh tai hién
truong bang cac dién cuc ion twong tng. PO siu cua giéng ciing duoc hoi dan va ghi vao nhat ky.

Céc mAu trAm tich duoc léy tai hai 16 khoan sau thudc du an VINOGEO 1a QO.01 tai thi tran
Qudc Oai va Q0.03 tai xom Tam, xa Thach Than, huyén Qudc Oai (Ha Noi). P sau cac 16 khoan
1an luot 12 48,53 va 42 m. Mau 16i khoan dugc léy theo khoang cach 1 m v4i1 300 g mau uét, dung
trong ti polypropylen boc kin tai hién truong.

3. Phan tich mau

Thanh phan héa hoc ctia mau nudc duoc xac dinh tai BO mon Hoa phan tich thudoc khoa Hoa
hoc, Truong Dai hoc Khoa hoc Tu nhién (Pai hoc Quéc gia Ha Noi). Néng do Cr, Mn, Fe, Cu,
Zn, Cd, Pb, Sb, Hg va As trong nudc ¢ dang hoa tan dugc phan tich trén hé théng thiét bi khéi phé
plasma cam tng ICP-MS Elan 9000 PerkinElmer véi cac diéu kién tdi wu dugc nghién ctru tai
PTN Hoa vat liéu, khoa Hoa hoc. Téng lugng As va Hg cling dugc phan tich trén thiét bj ICP-MS,
nhung sir dung phuong trinh toan hoc dé hiéu chinh tin higu khi phén tich As, trong khi Hg dugc

xéac dinh bang phuong phap ICP-MS sir dung Au lam chat noi chuan. Ion ammoni (NH“ ) dugc
xac dinh bang phuong phap tric quang (UV-VIS) tao phtrc v6i thudce thir indo phenol va do d hap
thu quang & budc séng 640 nm, sulfat duoc xac dinh bang cach cho tao két tiia véi BaClz va do do
duc tai budc song 420 nm, chlor dugc xac dinh bang phuong phap chuan do két tiia trong moi
truong trung tinh v6i dung dich chuan AgNOs va thude thir K2CrO4 5%, bicarbonat xac dinh bang
phuong phap chuén d6 trung hoa str dung dung dich chuan NaOH véi chi thi phenolphtalein, phan
tich tong carbon htru co (TOC) bang cach ldy hiéu ctia tong carbon (TC) va carbon vo co (IC); do
TC sau khi d6t mau & nhiét d6 cao (680°C) trong khong khi sach tao thanh CO2, trong khi IC
duoc do sau khi cho phan tmg véi axit HCl 2M; CO2 sinh ra khi do TC va IC déu dugc phat hién
bang detector hong ngoai. Tong carbon hiru co hoa tan (DOC) xac dinh twong ty TOC sau khi mau
duoc loc qua mang loc 0,45 pm.

Cac mau tram tich duoc phan tich tai Vién DPia hoa va Khoang vat, Truong Pai hoc Téng
hop Freiburg (CHLB Purc). Thanh phén oxit sit duoc xac dinh bang phwong phap huynh quang
tia X (XRF) trén may XRF Phillips 2404. Mau duoc nghién dén kich thudc hat nho hon 0,63 pm
va lay luong 1 g (£0,0002 g) dem nung chay dudi nhiét d6 1.200°C tao thanh miéng nén. As duoc
do trén thiét bi quang phd hap thu nguyén tir sir dung 10 nung trang graphit (Perkin-Elmer 4110
ZL Zeeman)..

Bang 1. Cac dic trwng théng ké thanh phan héa hoc nwéc dwéi dat



Thanh phan hoa hoc Min Max Av Me S V (%)
Na*(mg/l) 19,24 | 12442 | 44,54 37,96 26,06 59
K*(mg/l) <DL | 121 0,61 0,59 0,33 55
CaZ*(mg/l) 11,02 | 187,88 | 83,56 90,18 42,09 50
Mg?2*(mg/l) 8,48 | 72,05 25,90 23,15 13,77 53
NH.*(mg/l) <DL | 87,20 20,62 17,30 23,47 114
Cl-(mg/1) 7,20 | 103,69 4984 42,37 32,27 65
S04 (mg/l) <DL | 58579 | 52,74 5,04 140,95 267
HCOs(mg/l) <DL | 73834 42148 | 481,30 176,89 42
PO.,*(mg/l) <DL | 156 0,46 0,00 0,56 122
SiO(mgll) 7,00 | 21,00 13,72 14,25 3,56 26
Mn (mg/l) 0,002 | 5,91 0,68 0,30 1,16 170
Fe (mg/l) 0,001 | 25,97 5,09 2,22 6,76 133
As (ug/l) 0,02 | 18238| 26,97 3,50 47.17 175
TOC (ug/l) 0,28 | 20,39 9,77 9,26 6,51 67
DOC (ug/l) 0,09 | 1370 6,57 6,88 4,39 67
TDS(mg/l) 195,00 | 1235,00| 520,10 | 518,00 216,69 42
pH 6,90 7,80 7,45 7,50 0,19 3

Ghi chl: Min - nhé nhdt, Max - 1én nhat, Av - trung binh cong, Me - trung vi
S - dé léch chudn, V - hé sé bién phan, DL - gioi han phat hién

lll. KET QUA VA THAO LUAN

1. Dac diém thuy dia héa nwéc dwéi dat

Két qua phan tich cho thiy thanh phan chinh trong nudc duoi dat vung nghién ctru bao gdém
Na*, Ca?", Mg?*, NH4*, CI', HCO3", SO4* , SiO2, Mn tong sd va Fe tong s6. Trong sd céac cation,
Na*, Ca?*, Mg?* 1a nhing thanh phan c6 nong d6 cao on dinh véi hé s6 bién phan (V) nhoé tir 50%
dén 59% (Bang 1). Trong s6 cac anion thi HCO3™ ¢6 néng do cao nhat, véi tri sd trung binh 421,48
mg/l, tiép dén 1a SO (trung binh 52,74 mg/l), CI" (trung binh 49,84 mg/1). Chinh vi vy, kiéu dia
hoa déc trung cua nude dudi dat ving nay 1a bicarbonat Ca-Mg va bicarbonat Mg-Ca (Hinh 2).
Nong d6 ion chlor kha 6 6n dinh, it dao dong (hé s6 bién phan 1a 65%), trong khi néng do ion sulfat
thay d6i manh (he s6 bién phan 13 267%), tuy thudc vao vi tri 14y mau. Mic dau nong do cuc dai
c6 thé dat t6i gan 600 mg/1, nhung trong nhiéu mau phan tich khong phat hién ra SO.%. Hién tugng
nay chung t6 moi truong dia hoa nude dudi dat co su thay doi 16n vé ché do oxy hoéa - khir, lién
quan dén qua trinh khtr va dong vién As. Theo Smedley P.L va Kinniburgh D.G. [13] trong nuéc
ngam cao As, nong do sulfat thuong dudi 5 mg/l. Norman J. va nnk [11] cling da xac nhan rang,
trong nhidu mau nudc ngam nhiém As, nong do SO4 thuong dudi do nhay phén tich. Ammoni
cling c6 nét twong dong v6i sulfat vé tinh khong on dinh (hé s6 bién phéan dat t6i 114%). Trong
cac mau nudc ngam, nong d6 NHs* dao dong tir dudi d6 nhay dén 87,2 mg/l. Theo nhiéu nha



nghién ctru (Smedley P.L va Kinniburgh D.G., 2002, Elisabeth Eiche va nnk, 2008), nong do cao
ctia ammoni trong nude dudi dat 1a chi thi tot cho co ché khir vat chat hitu co va giai phong As.
Mangan va sat mic dau khong duoc xép vao cac ion chinh, nhung nhiéu khi ciing c6 mit véi ham
lugng 16n va gy 6 nhiém moi trudng nudc.

Trong vung nay, nong do Mn dao dong trong khoang 0,002 - 5,91 mg/l, trung binh la 0,68 mg/I.
Mn phan bé khong dong déu vé nong d6. Didu d6 duge thé hién & mirc d6 chénh I¢ch gitra tri s6
trung binh (Av) va trung vi (Me) ham lugng cling nhu ¢ su vugt qua 100% cua hé s6 bién phan
(Bang 1). Két qua khao sat va phan tich cho thiy, mét sb noi co nong do Mn cao trong nude dudi
dat nhu C6 D6, Chu Minh (Ba Vi), Ngoc My, Thach Than (Qubc Oai), Chic Son (Chuong My).
Tai nhimng ving nay, ndng d6 Mn dat trén 1,5 mg/l, vuot qua 3 1an gidi han cho phép theo QCVN
—2008 (0,5 mg/l). Nong d6 Fe tong dao dong trong khoang 0,001 - 26 mg/I, trung binh 12 5,1 mg/I.

Tuong tu Mn, Fe phan b6 khong dong déu véi hé sb bién phan dat téi 133%. Mot sé noi, nong
do Fe trong nudc ngam dat trén 5 mg/1 (gi61 han cho phép theo QCVN - 2008) nhu Tan Lap (ban
Phuong), Van Canh (Hoai Puc), thi tran Qudc Oai, Minh Pac (Ung Hoa) va Phac Tién (Phu
Xuyén).

0,00 025 0,50 075 1,00

0.00 0.25 0.50 0.75 1,00

Na + K ¢

Hinh 2. Biéu do Piper nude dwéi dat viing nghién civu

2. Hién trang 6 nhiém arsen trong nwéc dwéi dat

Trong nudc dudi dat, ndng do As dao dong trong khoang rong tir 0,02 dén 182,38 pg/l, trung
binh 26,97, trung vi 3,5 pg/l. Su chénh 1éch qua 16n gitra 2 gia tri nay cho théy phan bd nong do
cua As khac xa voi phan ph01 chuan. Mit khéc, hé s6 bién phan cia As ciing rat lon (V = 175%)
ching t6 nong do As thay d6i manh tuy thugc vao moi truong dia hoa. Trong s6 50 mau nudc
giéng da thu thap, 17 miu (34%) c6 ndng dd As vuot qua tiéu chuin cia WHO (10 pg/l), trong
d6, 9 mau (18%) co néng do vuot qua tiéu chuén chét lugng nude ngém cua Viét

Nam (50 pg/l). 78% trong sé mau nay c6 ndng do As 16n hon 100 pg/l.

Nuage ngdm cao As phan b6 ¢ phia dong ving khao sat, kéo dai tur Cb bo (Ba Vi) ‘dé'n Phuc
Tién (Phu Xuyén). Huyén Hoai Buc 1a noi bi 6 nhiém néng nhat, véi 75% so giéng ¢6 nong do As



tir 120 dén 180 pg/l. Cac giéng bi 6 nhiém nhe hon phan bd & Ung Hoa, Phti Xuyén va Phuc Tho
(Hinh 2).

3. Nguyén nhan 6 nhiém

Ham luong cao clia As trong nudc dudi dat co thé xudt phat tir nguyén nhan ty nhién va cac
nganh cong nghiép nhu luyén kim, khai khodng... Tuy nhién, trong vung nghién ctru, cac hoat
dong kinh té d6 hau nhu khong dién ra hodc & quy mo nhé hep, khong co kha nang gy 6 nhiém
As cho cic tang nude nam siu O dudi dat. Vi vdy, nguyén nhén ty nhién 1a yéu tb chinh. Van dé
nay s€ dugc lam sang to trén co so tlep can méi twong quan ham lugng cua As cac thanh phan hoa
hoc nhay cam trong nudc va trong tram tich Dé tir. Cac thanh phan nhay cam d6 bao gom Fe, Mn,
S04%, NH4*, DOC (carbon hitu co hoa tan) v.v...

a) Twong quan ciia As véi Fe: Theo nhiéu nha nghién ctru, trong méi trudng nudc bi 6 nhiém
As, ndng d6 Fe ting cao kéo theo mdi twong quan duong cta chiung. Aishwaya M. va dong
nghi¢p [1] da phat hién ¢ chau tho Bengal (Bangladesh), khu vye 6 ngudn nu6e ngam bi 6 nhiém
As ndi tiéng, ndng do trung binh cua Fe tong sb dat toi 4,74 mg/1. Ket qua nghién ctru cia Tetsuro
A. vannk [14] va Téng Ngoc Thanh [15] cling cho thiy nudc ngm & cac ving Thanh Tri, Gia
Lam bi 6 nhlem As va nong do Fe dat trung binh 4,4-5,5 mg/l. Mat khac trong tram tich bo roi
cling nhu gan két, As thudng bi cac khoang vét hydroxit sat hap phu. Tir d6, hanh vi cta As ludn
bi chi phéi boi hanh vi cua sit. Do vay, moi tuong quan cua As va Fe la mot dac diém rat quan
trong cho phép suy doan vé nguon gdc va co ché van dong As trong nude dudi dat.

Nhu trong Bang 1 trinh bay, nong d6 trung binh cua sat trong nude dudi dat 13 5,09 mg/l, tuong
duong v6i mue trung binh ¢ cac ving 6 nhiém As trén thé gi6i va Viét Nam. Tuy nhién, tri s6
trung vi ndng d6 chi c6 2,2 mg/l, chiing t6 Fe chi tap trung cao & mot s6 noi nhat dinh va ham phan
phéi xé4c suat khac xa voi phan phdi chuan. Vi vay, trong trudng hop nay, dé nghién ctru mdi twong
quan ctia As va Fe c6 thé phan bac ham lugng As theo cac mirc khac nhau va tinh nong d¢ trung
binh theo cac bac do. Két qua trinh bay trong Bang 2. R0 rang rang, ca tri sd trung binh va trung
vi ndng do ctia hai nguyén t6 Fe va As cung ting dong thoi, nghia 1a As va Fe c6 mdi tuong quan
duong chat ché. Piéu d6 chung to As trong nudc dudi dat dugc dong vién theo co ché khir cac
khoang vat hydroxit sit va giai phong As hap phu [1, 3,9, 11, 13].
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Hinh 3. Phdn bo nong do As trong nude dudi ddt

b) Twong quan ciia As va cdc thanh phin khdc: As tuong quan duong vdi NH4 , DOC (carbon
hiru co hoa tan), TOC (tong carbon hiru co) voi tri tuyét d6i cua hé sd tuyen tinh cao va co
nghia. Tuong quan ctia As v6i ammoni rat chit ché (r = +0,82 - Hinh 3a), tiép dén 1a véi TOC (r
= +0,62 - hinh 3b) va cudi cung 13 véi DOC (r = + 0,54 - Hinh 3c¢), con véi ion sulfat As thé hién
modi twong quan am (Hinh 3d). Day la nhimg bang chtng c6 stre thuyét phuc Ve co. ché khur, giai
phong As hap phu trong cac khoang vét cua tram tich Dé t. Khi nghién ctru vé nguon goc va qua
trinh dong vién As trong nude ngam ¢ Bangladesh, Hossain M. va nnk [8] cho rang nong do cao
clia ammoni, sat cung v6i ndng do thap clia sulfat néi 1én co ché khir trong qua trinh dong vién As.
Theo Aishwaya M. va nnk [1] nong d6 NHa* cao chiing t6 qué trinh khir vi khuan vat chat hitu co.

¢) Arsen trong tram tich Dé tir: Két qua phan tich cac miu 161 khoan tai thi trin Qudc Oai cho
thidy ham luong As trong tram tich D¢ t&r dao dong tir 5,77 dén 41,5 mg/kg; thip nhat trong sét
loang 15 thudc hé ting Vinh Phic va cao nhét trong ting sét pha mau xam xanh thudc hé tang Hai
Hung. Theo Smedley P.L va Kinniburgh D.G. [13], ham lugng trung binh cua As trong tram tich
b6 roi thé gio1 dao dong tur 3 dén 10 mg/kg. Theo Hossain M. va nnk [8], ham lugng As trong tram
tich bo rdi dong bang song Gén (Bangladesh - khu vuc 6 nhiém As ndi tiéng) dao dong tir 0,08
dén 12,77 mg/kg. Néu so sanh v6i nhing s lidu d6 thi ham luong As & diy cao hon nhleu lan.
Con néu so v&i mirc trung binh | trong vo Trai dat1a 1,7 mg/kg (Vinogradov, 1962) thi gap tir 8 dén
24 1an. Két qua do cho thdy trim tich D¢ tir trong viing c6 thé 1a nguon cung As cho nuéc dudi
dat. Mit khac, mdi twong quan duong chit ché ciia As va Fe (r = 0,8) trong tram tich Dé tir [5] goi
¥ vé dang ton tai ctia As 1a bi hydroxit sat hap phu.



Nhimng dan liéu trén day cho thiy rang, co ché giai thoat As tir trim tich vao nude dudi dat 1a
su hoa tan khur hydroxit sat dudi tac dung cta vat chat hiru co, qua trinh dién ra theo phuong trinh:
8FeOOH + CH3COO + 15H; — 8Fe?* + 2HCO3™ + 12H,0 [9]

As v6n bi hap phu trong FeOOH sé& duoc giai phong va hoa tan vao nudce dudi cac dang khac
nhau.
Bang 2. Nong do As va Fe theo bac
As (ug/l) Fe (mg/l)
Av Me Av Me®
| 17 0,32 0,22 0,26 0,09
I 17 4,09 3,40 4,06 3,26
il 16 74,66 58,06 14,00 7,66

Bac nong do S6 mau
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Hinh 4. Twong quan ciia As véi cdc thanh phin héa hoc khéc trong nude dwéi dat.

KET LUAN
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Nudc dudi dit & ving phia tdy Tp. Ha Noi duoc dic trung bang hai kiéu hoéa hoc chinh 1a
bicarbonat calci va bicarbonat magnesi. Mot sé dja phuwong da bi 6 nhiém bai Fe, Mn va dang cht
¥ nhit 1a As. Theo tiéu chuan chét luong nude ubng cua WHO (10 ng/l) thi 34% sO giéng khao sat
da bi 6 nhidm. Theo tiéu chuin chét lwvong nudc ngdm Viét Nam QCVN:2008 (50 pg/l), 9% sO
mau nudc vugt qua gioi han cho phep. Hoai Dure la vang 6 nhiém ning nhat vdi 100% s gleng
khao sat co ndng do As trong nude vuot qua gioi han cia QCVN:2008 tir 2 dén 3 1an. Cang vé
phia tiy cuia ving nghién ctru, mic d6 6 nhiém cang giam.

Két qua nghién ctru ban dau cho thiy trim tich D¢ tir 1a ngudn cung cap As cho nude dudi dat
va qué trinh khtr hydroxit sit boi vat chat hitu co 13 co ché dong vién As chu yéu, tuy vy vai tro
clia cac hoat dong kinh té khac nhu néng nghiép, lang nghé ciing can dwoc lam sang to hon.

Loi cam on : Bai bao nay nam trong khuén kho ctia dé tai nhém A, ma sé QGTD 10.03 thude

DPai hoc Quoc gia Ha Ngi. Céc tac gid xin chan thanh cam on.
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