BO KHOA HOC VA CONG NGHE
VIEN NANG LUONG NGUYEN TU VIET NAM

BAO CAO TONG KET
PE TAl KHOA HOC CONG NGHE CAP BO
NAM 2004-2005

NGHIEN CUU DANH GIA MUC DO NHIEM BAN
NUGC NGAM HA NOI DO ARSEN VA

CAC KIM LOAI NANG GAY RA

(Ma s0; BO/04/03-10)

Co quan chi tri: Vién Cong nghé Xa Hiém
Chii nhiém dé tai: TS. NCVC. Nguyén Thi Kim Dung

HA NOI, THANG 9 NAM 2006

6%
6/ A 2406



DANH SACH )
NHONG NGUOI THAM GIA THUC HIEN DE TAI

1. Nguyén. Thi KimDung TS, NCVC Vi;lr‘glfn‘ga?gﬁgﬁ‘;(‘;ﬁ?ém
2. Chu Van Vinh TS, NCVC Vi;‘g‘fﬁ?’sgﬁgagﬁém
3. Tran Thi Ngoc Diép CN, NCV Vig%lfn?ﬁlgﬁgé;l;igilém
4. Pham Ngoc Khii CN, NCV Vi;r‘gfn?r:gggﬁ}‘g;ﬁé,m
5. Trdn Ditc Hién CN, KSC Vigg‘gfn?g‘ggg‘;ﬁém
6. Lwong Anh Diing TS, NCV Vi;r%lgn:l?gigil;ﬁ?ém
7. D6 Van Thudn KTV Vi;ng“)gn?glgllzg?aﬁli?ém
8.  Huynh Vian Trung PGS TS, NCVCC  Vién Cong nghé Xa Hi€m

CAC CO QUAN, DON VI PHOI HOP THUC HIEN DE TAI

Cong ty Kinh doanh nudc sach Ha Noi (s6 44 Pudng Yén phu, Ba Dinh, Ha Noi)



MUC LUC

IV.10 Phuong phdp sic ky ion (IC) va sac ky long hiéu nang cao (HPLC)

Trang
M& ddu 1
Phan A-Téng quan nghién ciru vé Arsen trong moi truong, nuée ngam bi o 3
nhiém arsen va kim loai niang
L. Mét sé ddc tinh cia nguyén to arsen 4
1. Téng quan cdc nghién citu vé 6 nhiém arsen trén thé giéi 4
II.1  Tinh hinh diéu tra v& 6 nhiém arsen trong nudc ngdm tai mot s& nudc 4
IL2  Nguén gdc, su hinh thanh nguén arsen trong méi trudng 7
I1.2.1 Arsen vd mot s6 kim loai nang ton tai trong nudc tu nhién 7
1L2.2 Suphén b6 cha arsen trong moi trudng 9
I1.2.3 Céc dang arsen phén b trong cdc nguén nude 11
I1.2.4 Nhing khodng vat chi yéu chita arsen 13
I3  Moéi trudng nudc dudi dat va su hinh thanh nguén 6 nhiém arsen 17
[1.3.1 Suphan bd nguén 6 nhiém arsen trong nudc ngim 17
I1.3.2  Arsen trong moi trudng khir ' ' 18
I1.3.3  Arsen trong moi trudng oxi hod kho cin 20
I1.3.4 Arsen trong moi trudng oxi hod va khi hén hgp 21
11.3.5 Arsen trong cdc nguén dia nhiét 22
I1.3.6  Arsen trong khodng hod sunphua va cdc véin dé lién quan dén khai mo 22
114 Anh hudmg ctia viée st dung ngudén nude bi 6 nhiém afscn dén sic khoé va 23
bién phép loai bo arsen khoi nuge

II. Tiong quan cdc nghién ciu vé 6 nhiém arsen & Viét Nam 25
II.1  Tinh hinh diéu tra vé arsen trong nuéc ngim 25
IlI.2  Tinh hinh nghién cttu vé arsen trong nuée ngdm Ha Noi 29
1.3  Tinh hinh 6 nhiém arsen trong nuGc ngdm trén pham vi toan quéc 32
III.4  Tinh hinh 6 nhiém arsen trong cac nguén nudc & Ha Nai 32
IIL.5 Hién trang 6 nhiém trong cdc ting chifa nude cha khu vuc Ha Noi 35
V. Cdc phuong phép dinh luong arsen va cdc kim loai ndng trong nudc ngdm 36
IV.1  Phuong phdp phén tich arsen tai hién trudng | 36
IV.2  Phuong phdp tric quang 37
IV.3  Phuong phap phan tich dong chiy 37
IV.4  Phuong phip quang ph8 huynh quang ~ 38
IV.5  Phuong phap quang phé hap thu nguyén ti “ 38
IV.6  Phuong phip quang phd ICP-AES 38
IV.7  Phuong phédp quang phd ICP-MS 38
IV.8  Phuong phdp Von-Ampe hoa tan 39
IV.9  Phuong phdp huynh quang tia X (ED-XRF) 39

39



IV.11 Céc phuong phap phén tich hién dai khac
Phian B- Nghién ctru danh gia hién trang 6 nhiém nuée ngdm khu vuc Pong-
Nam Ha Noi do arsen va kim loai nang gay ra

L Phuong phép va dia diém thu thap méu

1  Phuong phédp thu thip miu

12 Diadiém thu thap méu

II. Phan tich dinh Iugng As va cac kim loai nang trong nghién ciru khao sét

I.1  Thanh phan hod hoc clia nuéc ngdm bé mat va nude ngdm

IL2  Tiéu chuan chit lugng nuéc ngdm Vit Nam

II.3  Gidi han ham lugng As cla cdc tiéu chuan thé gidi cho nuéc sinh hoat

1.4 Lua chon phuong phép phan tich

I.5  Phan tich so sdnh qudc t€ va phan tich kiém tra

- Nghién cifu khao sit danh gid mic d6 nhiém ban nguén nudc ngam tai khu
vuc Dong-Nam Ha Noi

II.1 Nghién citu khao st theo dia 1y hanh chinh

1I1.2 Nghién cttu phan bd ham lugng cic nguyén t6 theo mia

II.3 Nghién ciu mai tuong quan ham lugng gitta As va mot s kim loai

L4  Nghién ctu ti I¢ ham lugng As(IIT) va AsT trong cac mau nude ngdm

IV. K&t luan vé cdc nghién citu dénh gia va nhitng dé xuat

IV.1 K&t luan vé cdc nghién cttu danh gid

IV.2 Nhimg dé xudt dua trén két qua nghién ciu d4nh gid

Phan C- B¢ s6 liéu phan tich “Thanh phin nuée ngdm” khu vue Pong-Nam

Ha Noi
L Bo s6 liéu mua kho
II. Bb s6 liéu mba mua

Phan D- Bo quy trinh dinh luong As va cic kim loai nang trong miu nuéc ngam

binh lugng céc nguyén td trong méu nude ngdm bang phuong phap ICP-MS

Dinh lugng Arsen tdng s6 va As(IIl) trong mau nuéc ngdm bang phuong phap
Hydrua hod - quang phé Hap thu nguyén tix

Pinh luong cic nguyén 6 da lugng trong mau nude ngdm bing phuong phép quang
phé Hap thu nguyén tif ngon lira

Dinh lugng mét s6 nguyén t6 vi lugng trong mau nudc ngdm béing phuong phép
‘quang phé Hap thu nguyén tit khong ngon lia

Két luan chung

Tai liéu tham khao

Phan Phu luc

39

40

41
41
11
42
42
42
43
43
44

45

45

52
55

65
67
67
68

69

70
79

90
91

96

100

103

106

107



ABSTRACT

Study on the asessment of the contamination of groundwater in Hanoi region due to
arrsenic and several heavy metal-ions was performed for the South-East area of Hanoi city. By
means of the quantitative determination of arsenic and other heavy metals contenis in the
groundwater samples, which were collected from the deeper wells over 60m depth (according
to Vietnamese National Standards TCVN-6000-1995) and from those at shallower aquifers,
the investigation into the distribution of As and other heavy eclements against the
administratively geographic place and the seasons was done, and their distribution principles
were thus withdrawn preliminarily. According to Vietnamese National Standards on the limit
of metal ions presented in drinking water, which was issued in 2003 the conclusions about the
contamination of groundwater resources due to As or heavy metal ions were drawn. On the
basic of the comparison between the As and heavy metal contents at a certain surveyed well
from deeper aquifer and those from surrounding shallower wells at its closed cordinators, the
conclusion whether there existed the tranportation of contaminants from the ground surface to
the deeper acquifers was conducted. The correlation of concentration between arsenic and
various metal elements such as Fe, Mn, oxoanion formed eclements, and others were
performed for each studied area. The proportion of As(Ill) and total arsenic content for the
first time in Vietnam was calculated for whole groundwater samples at dry season and at
rainyseason. These values covered the range of 0.1-0.8, which were similar to that obtained for
the groundwater environment of some regions in the world, such as Bangladesh, West Bengal
(India), Northen parts of China, ect.

The review of study on the contamination of groundwater caused by arsenic and other
metal jons was given. The series of analytical data on several metal ions concentration, which
contained in 120 groundwater samples for all studied areas were reported. A set of analytical
procedures for the major and minor element containing in groundwater samples was thus
established using the advanced analytical techniques (ICP-MS, ETA-AAS, CV-AAS,..).

TOM TAT

Nghién citu ddnh gid mic d6 6 nhiém nudc ngdm Ha Noi do arsen va cdc kim loai
nang gdy ra di dugc thuc hién tai khu vyc Dong-Nam Ha Néi. Thong qua viéc nghién ciru
dinh lugng thanh phan Arsen va nhi€u kim loai ning trong cdc mau nuéc ngdm thu & do sau
trén 60 m (TCVN-6000-1995) va cic mau nude & cic ting ndong hon, cdc khao sit theo dia 1y
hanh chinh, theo muia di dugc tién hanh va cic quy luit phan b6 duge bude ddu nit ra. Can
cla vao tiéu chudn Viét Nam nidm 2003 vé gidi han cdc nguyén t6 c¢6 mit trong nuéc sinh
hoat, cdc két luan vé mitc do nhiém ban ngudn nuéc ngadm do As hoic cdc kim loai nang dugc
dua ra. Dua trén so sdnh ham Iugng cia Arsen va cdc nguyén t6 kim loai niang tai cic vi tri 6
toa do gan nhau, nhung khéac nhau vé d6 sau cha giéng khoan, cdc két luan su vin chuyén chat
gy nhiém bin moi trudng tir mat dat xuéng cdc ting chita nuée sau hon dugc dua ra. Tuong
quan ham lugng giita arsen va cac nguyén t6 Fe, Mn, ciac nguyén t6 tao oxo-anion, va nhiéu
nguyén t6 kim loai ning khic di dugc nghién ciu theo timg dia diém khao sat. Ti 1& ham
lugng As(III)/AsT cia tit cdc cdc miu nude dudi dat thu duge theo mia 1dn ddu tién duoc tinh
todn va két qua cho thay ti 1¢ ndy ndm trong gidi han 0,1-0,8 twong tr véi moéi trudng nudc
ngam clia mét 6 noi trén the gidi nhu Bangladesh, Tay Bengal, Trung qudc,...

Téng quan céc nghién citu vé 6 nhiém ngudn nudc dudi dat do As va cdc kim loai ning
gay ra di duge bdo cdo; Bo s liéu phan tich cta 120 mau nude dudi dit va bo cac quy trinh
phén tich cdc nguyén t8 da luong va vi lugng trong céc miu nudc bang cic phuong phap phan
tich hién dai (ICP-MS, ETA-AAS, CV-AAS,..) ciing da duoc x4y dung.
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MG PAU

Nudc 14 ngudn tai nguyén thién nhién quan trong va quy gid clia con ngudi,
nuéc gép phan quyét dinh su tén tai cta loai ngudi. Nudc udng duogc khai thac tir
nhiéu nguén khic nhau, tuy thudc vao timg ving mién sidn ¢6 nhu nuGc bé mit
(song, sudi, hd, ao, bé chita), nudc ngdm (cic tdng chia nudc), nudc mua. Nudc
ngim hién 1 nguén nudc udng chi yéu & hau khip cac noi trén th€ gidi. Nudc ngdm
duge bao vé tét thi an toan hon vé mat chét lwong sinh hoc so véi nuée 18y tir cac ao
hé hoic gi€ng diao héd. Tuy nhién, nudc ngdm lai dé& bi nhiém bin cdc dang khdc
nhau tit cdc ngudn tu nhién hay do hoat dong cia con ngudi.[1] So véi cdc ngudn
nudc khéc, arsen thuong xuét hién véi nong do cao chu yéu trong nude ngam.

Hién tugng nuée ngdm chia arsen virot qud gidi han cho phép cta t6 chic y
t€ the gidi -WHO (hoac vugt qua tiéu chudn hién hanh cha cic qudc gia) xuat hién &
nhiéu qudc gia, nhiéu ving d4t trén thé gici: Argentina, Australia, Bangladesh,
Canada, Chile, An Do, bai Loan, Trung Qudc, Hungary, Mexico, Nepal, Peru, Hop
ching quéc Hoa Ky va mot s6 nudc & ving Pong Nam A nhu: Myanmar, Thai Lan,
Viét Nam. Tuy nhién sau qud trinh st dung hang thap ky cac ngudn nuéc ngadm nay,
sur phoi nhi€ém arsen va anh hudng cla né dén sic khoé con ngudi méi duge biét
trong nhitng nam 90 cha thé ky trudc. Theo diéu tra cha cdc té chirc qudc t€ va quic
gia, ngudi ta da thong ké duoc hang chuc triéu ngudi bi nhiém doc arsen man tinh,
nhiéu ngudi da phat bénh nghiém trong va chét. Trong 6 cac nudc ké trén, nhiing
anh hudng bat lgi cla arsen trong nude ngdm (duge st dung 1am nude udng) dén sitc
khoé con ngudi da duge nghién cu va xdc nhan kha day da tai Bangladesh, Trung
Qudc, An Do, v Hoa K¥.[1] Do c6 s6 ngudi st dung nude ngdm nhiéu nhét va sé
ngudi bi nhiém doc arsen ciing nhiéu nhat, hién tuong 6 nhiém nwéc ngam do arsen
giy ra & Bangladesh duoc coi nhu mot méi hi€ém hoa déi véi con ngudi va van dé 6
nhiém arsen trong nuéc ngdm da trd thanh van dé toan cau.

Viét Nam ciing 13 mot nudc ¢6 nhimg ngudn nudc ngdm chira ham luong
arsen cao. Trong mét chuc nam tr& lai day, cac nha khoa hoc nudc ta, cling véi su
gitip d& cta nhiéu t6 chitc quoc t€ da tién hanh nghién citu diéu tra, xdc dinh va
budc ddu da chi ra duge mot s6 khu vyc clia ddng bing chau thé séng Hong nhu Ha
Noi, Ha Tay, Ha Nam, Vinh Phdc,... va mot vai khu vuc dong & bang song Mékong
c6 nhitng ngudn nudc dudi dit ¢é ham luong arsen vuot giGi han cho phép theo tiéu
chudn Viét Nam vé nuéc sinh hoat nam 2003 (0,01 mg As/l). [2]

Véi hy vong déng gép vao cdc nghién ctru chung clha nudc ta trong van dé
diéu tra khao sit sy nhiém ban nguén nudc ngdm do arsen va cdc kim loai nang cé
thé gay ra tai khu viuc Dong-Nam Ha Noi, ching toi da ti€n hanh xay dung dé
tai“Nghién ciru ddanh gid miic dé nhiém bdn nudc ngdm Ha Noi do Asen va cdc
kim loai ndng gdy ra“ voi muc tiéu va ndi dung nghién ciru nhu sau.



Muc tiéu dé tai:

- Chuén hod s& liéu phan tich, thu dugc cdc két quéd chinh xdc phuc vu viéc danh gid
mitc d6 6 nhiém & mot s6 dia diém thudc viing Dong-Nam Ha Noi;

- C6 bao cdo ddnh gid vé mifc do nhiém ban do As va mot s6 kim loai ndng gay ra tai
cdc dia diém kh3o sdt, tim su lién hé véi ngudn gbc 6 nhiém va dua ra dé xuat véi cic co
quan quan 1y;

Noéi dung dé tai:

1. Téng quan céc nghién cifu dénh gid truge day vé 6 nhiém nuée ngam Ha Noi

- Tap hop céc tai liéu vé khdo sét, diéu tra nghién ciu vé nhi€ém bdn nuéc ngam ving Ha
Néi, thu thap thong tin lién quan dén dia ting nudc ngdm khu vuc Ha Noi;

- Viét bdo cdo téng quan vé cic nghién citu ddnh gid mic do nhiém ban cla nguén nudc
ngdm Ha Noi;

- Trén co s& téng quan i liéu, tién hinh khao sat mot vai dia diém c6 nguy co bi 6 nhiém
do kim loai ning gay ra trong nudc ngam (ving Dong-Nam Ha Noi);

2. Nghién cttu khio sat cic ving nudc ngam ¢6 kha nang bi 6 nhiém

- Tién hanh khao s4t anh hudng clia méi truong tai cdc dia diém cé nguy co bi 6 nhiém cao
(truée day, va hién nay la khu cong nghiép cia Ha Noi: Luong Yén-Mai Pong, Van Dién),
1ay cdc miu nudc ngdm tir b€ mat tai xung quanh khu vuc dang khao sit;

- Tién hanh 14y miu thuc dia théng qua céc giéng khoan tai cdc dia diém di khai thac nuéc
ngidm (cdc nha mdy nuéc Luong Yén, Twong Mai, Phip Van, Nam Du...) & ting nudc sau
trén 60 m, vd cic miu nudc giéng khoan din sinh xung quanh cdc nhd mdy nudc & ting
nudc khoang 30 m, véi tan s6 |4y mau trong nam theo mia v mat d¢ giéng khoan theo quy
dinh ctia TCVN 6000-1995;

3. Ap dung cdc phuong phédp phén tich hién dai d¢ dinh lugng chinh xdc ham lugng cdc
nguyén t& trong mau nudc

- Phan tich ban dinh lugng toan bd cdc nguyén t6 kim loai nang c¢é mat trong cic méu moi
trudng va cdc mau nudc ngam sau khi thu mau tai thuc dia bing cdc phuong phdp phan tich
hién dai nhu ICP-MS, ETA-AAS,...;

- Phan tich dinh lugng As va mét s6 kim loai nang nhu Pb, Cd, Fe, Mn, Tl,...trong cédc mau
nudc ngam bé mat (ting nudc véi d6 sau dudi 20m);

- Phan tich dinh lugng chinh xac ham lugng As va cdc doc tO kim loai niang: Pb, Cd, Fe,
Mn, Tl,... trong cdc miu nuéc ngdm véi do léch chudn + 20%;

- Phan tich déi chitng tai mot s6 phong thi nghiém hop chudn va kiém tra do diing ctia s6
liéu thu dugc théng qua viée phén tich cdc miu chudn;

- Tham gia phan tich cdc mau nudc so sanh qudc t€ (do Vién Khoa hoc Cong nghé va Moéi
truong (EAWAG) Thuy S§ cha tri);

4. Pdnh gid mitc d6 nhiém bdn tir két qua phan tich khao nghiém

- Xi 1y thang ke két qua phan tich tai cdc dia diém khdo sat nghién ctiu va téng hop thanh
bo s6 liéu can thiét phuc vu cong tac danh gid;

- Dénh gid d6 nhiém bin do As vA mdt s kim loai ning gay ra trong nudc ngim khu vuc
bong-Nam Ha Noi thong qua b s ligu thu duoc;

- Tim hi€u méi lien he gita do nhiém bin moi trudng (thong qua s6 liéu cla ting nudc
ngam tir bé mat) va nudc ngdm tai cing dia diém khao sét;

- Pdnh gid twong quan ngudn géc gay 6 nhi€ém va dua ra cdc d€ xuit véi cic co quan quan
ly;

- Téng két cdc budc nghién ciu va bdo cdo két qua nghién citu;



PHAN A -TONG QUAN
NGHIEN CUU VE ARSEN TRONG MOI TRUONG,
NUGC NGAM BI O NHIEM ARSEN VA
KIM LOAI NANG



I. Mot so dic tinh cia nguyén to arsen [3]

Arsen (As) 12 nguyén t6 hod hoc phd bién trong vo trdi dét. N6 cling 12 mot
trong nhitng chit gay doc dugc loai ngudi biét dén 1au doi nhat.Trong bang hé théng
tudn hoan, arsen c6 s6 thit tr 33, thudc phian nhém 3, khéi lugng nguyén tir 74,91. G
nhiét d6 25°C né cé ty trong 5,73g/cm® Pay 1a nguyén t6 trong ddy chuyén ti€p gan
giong photpho, nhung mang tinh kim loai manh hon tinh 4 kim. Arsen cé 2 dong vi:
As (dbng vi bén) va ™As (déng vi phong xa vSi chu ky ban rd T,,=26,8 gid).
Thong thudng arsen tén tai & 4 dang bién thé : 2 bién thé két tinh va 2 bién thé 4n
tinh, trong d6 bén vitng 13 c4c bién thé két tinh, con goi la arsen kim loai hay arsen
xam. Arsen kim loai khi bi d6t néng dén 615,5°C thi thang hoa ma khong qua giai
doan néng chay. Tuy nhién né cé thé bi néng chay & nhiét do 817-868°C dudi dp
suat rit cao (35,8 at). Trong khong khi, arsen kim loai dé bi oxi hod tao thanh
anhydrit arsenic theo phuong trinh

As + 0, = As,O5 (Arsen trang)
As trang t6n tai dang bot mau tring, ¢é mili o1, cé tinh doc cao d6i véi co thé séng.

Dang hop chét axit arsenic H;AsO, duge diing trong y hoc v6i mot liéu lugng
nhit dinh 1am thudc tri bénh. Nhung & dang hydro arsenua, AsH, (arsin) thé khi
khong mau, khong muii vi, lai 12 mot chat cuc doc d6i véi sy song. Arsenic va
arsenat canxi 1a nhiing chdt bdt mau tring hay xdm chifa tir 40 dén 62 % As,O; gin
nhu khong tan trong nudc, ciing 13 nhiing chat doc cuc manh, thuong duge ding
trong thudc diét con tring. Chi arsenat cé trong thanh phan thudc bao vé thuc vat.
Arsen thudng ton tai & dang hgp chat trong tu nhién. Hién nay ngudi ta da tim dugc
hon 1500 hop chét cé chia arsen, trong dé khoang hon 400 hop chat kha bén trong
tu nhién. Trong cédc hop chét arsen thé hién ho4 tri tir -3 cho dén 0, +2, +3 va +5.

II. Tong quan cic nghién citu vé 6 nhiém arsen trén thé giéi
II.I1  Tinh hinh diéu tra vé 6 nhiém arsen trong nudc ngdm tai mét so nuée

Ving bd bién Tay Nam Dai Loan ¢6 18 1a noi ddu tién duge x4c nhan cé
hién twong nhiém déc arsen man tinh 4nh hudng dén sitc khoé con ngudi. Cic khao
sat v€ arsen ciing duoc ghi nhan & ving Pong Bac dédo Dai Loan bét ddu trong
nhimg ndm 1960. Tuy nhién phai dén nam 1991, 14n d4u tién phat hién ra hién tuong
nude dudi dat (nuéc ngam) & Pai Loan chita ham luong arsen cao hon tiéu chudn
quoc gia hién hanh va s6 ngudi bi anh hudng bdi cdc nguén nudc chita arsen nay lén
dén con s6 100.000 ngudi thi cic qudc gia, cdc nha khoa hoc the gidi méi déng loat
d4u trr nhiéu cong sic, tién ctia dé nghién ciu sau vé van dé 6 nhiém arsen ciing nhu
dé ra cdc bién phdp ngan chan thim hoa nay.

Theo sau viéc tha thap cdc bang ching vé anh hudng doc hai lau dai cla
arsen trong nudc udng doi véi sic khoé con ngudi, gidi han ham lugng arsen trong
nudc uéng do nhiéu qudc gia khuyén cdo va quy dinh da gidm xuéng. Gid tri cho
phép clia WHO (t8 chifc y t& thé gi6i) d6i véi As trong nude udng giam tir 0,05 mg/l



